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Abstract Hypabyssal porphyries associated with porphyry copper deposits are widely distributed in Zhongdian island arc in the
northwest of Yunnan Province. The LAdCPMS zircon U-Pb method is used to date the formational age of the porphyries in western and
eastern side of the Zhongdian island arc. Zircons separated from Xuejiping ore-bearing porphyry in the western side of Zhongdian
yielded mean **Ph/**Ph ages of 213.4 + 1. 5Ma. Meanwhile zircons separated from Qiansui quartz dioritic porphyrite in the eastern
side of Zhongdian yielded mean **Ph/**Ph ages of 217. 1 + 1. 5Ma. These ages are consistent with those of high-precision zircon
geochronology reported by other porphyries in this area which indicate they are coeval and without obvious different ages between
western and eastern side porphyries in the Zhongdian island arc. Together with other published geochronological data these Indo—
porphyries related to mineralization were predominantly formed at 223 ~211Ma and spatially exhibited a planar-shaped distribution. All
of these zircons display the same REE patterns with extremely high Cey/Cey" and relatively weak Euy/FEuy" ratios which hints that
the magma formation experienced a condition of high oxygen fugacity. We suggest that these porphyries related copper deposits are
probably related to the westward subduction of the Ganzhi-Litang ocean plate during Late Triassic. The melts from subducted slab with
relatively high oxygen fugacity and fertile in metal possibly play an important role in promoting mineralization of the porphyry copper
deposits.
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Simplified geological map of Zhongdian island arc( modified after Li et al.
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1 ( XJPB) (QS) REE ( x107°%)
Table 1 Selected zircon REE from Xuejiping ( XJPB) and Qiansui ( QS) ( x107°)
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu

QS-01 0.03 43.3 0.11 1.43 3.21 1.28 16. 66 5.82 72.4 28.8 139.1 31.9 328.8 67.4
QS-02 2.72 33.5 0.57 2.92 2.31 0.83 10. 64 3.85 45.0 18.0 88.5 20.5 214.6  45.4
QS-03 0.11 31.7 0.26 4.15 6.23 2.51 24.96 7. 60 84.3 31.0 141.2 30.7 309.8 63.9

XJPB-O1 0.82 49.0 0.42 4.20 6.78 3.32 29. 81 9.81 115.2 44.2 215.8 49.6 520.6 112.4

XJPB-O2 0. 54 67.1 0.77 5.52 5.92 2. 68 20. 81 7.14 84.8 36.3 186.7 46. 4 526.9 124.1

0

XJPB-O3 0.08 45.6 0.19 2.19 3.84 1.95 18. 41 5.96 72.0 29.9 146. 4 34. 374.8  82.6

100pwm

100pum

2 ( XJPB) (QS) CL

Fig.2 The cathodoluminescence( CL) images of zircons from Xuejiping and Qiansui porphyries
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Fig.3  Chondrite-normalized REE patterns of zircons from Xuejiping and Qiansui porphyries ( normalized data after Sun and

McDonough 1989)
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2 ( XIPB) (0S)  LAJCPMS
Table 2 LA-ICPMS dating results of zircons from Xuejiping ( XJPB) and Qiansui ( QS)
( x1079) ( Ma)

Th U U/Th  *7ph/*U lo *Ph/**U lo 2"Pb/*®Pb 1o *Pb/*U 1o *Pb/**U lo
XJPBO1 926 1021 1. 10 0.37548  0.04464  0.02934 0.00108 1485.3 218.3 323.7 33.0 186. 4 6.8
XJPBO2 474 518 1.09 0.23699 0.01832 0.03378  0.00059  237.1 172.3  216.0 15.0 214.2 3.7
XJPBO3 413 508 1.23 0.24145 0.01694  0.03435 0.00056  241.4 157.2  219.6 13.9 217.7 3.5
XJPB-O4 423 599 1.42 0. 23701 0. 01945 0.03392 0. 00065 228. 1 182.9  216.0 16.0 215.0 4.0
XJPB-O5 588 600 1.02 0.2343 0.01852  0.03366 0.00062 219.0 176.9  213.7 15.2 213.4 3.9
XJPBO6 919 891 0.97 0.24585 0.01509 0.03397 0.00054 308.3 137.0 223.2 12.3 215.3 3.4
XJPBO7 557 652 1.17 0.23439  0.01525 0.03419  0.00053 183.7 147.8 213.8 12.5 216.7 3.3
XJPB-O8 425 531 1.25 0.26908 0.02194  0.03438 0.00069 482.8 175.3  242.0 17.6 217.9 4.3
XJPBO9 829 830 1. 00 0.27363  0.01626  0.03341 0.00054  582.9 127.4  245.6 13.0 211.9 3.4
XJPBH0 534 596 1.12 0.24483  0.02059 0.03299  0.00068  365.1 183.5 222.4 16. 8 209. 2 4.2
XJPBd1 688 710 1.03 0. 24811 0.01675 0.03391 0.00058  332.7 149. 1 225.0 13.6 215.0 3.6
XJPB42 1167 1008 0. 86 0.25746  0.01459 0.03344  0.00051 446.7 124.6  232.6 11. 8 212.0 3.2
XJPB43 575 613 1.07 0.24644  0.01879  0.03361 0. 00061 337.4  167.2  223.7 15.3 213. 1 3.8
XJPB44 888 889 1. 00 0.23593 0.01683  0.03378  0.00059 225.9 160.4 215.1 13.8 214.2 3.7
XJPB45 960 933 0.97 0.23643  0.01504 0.0342 0.00054  202.3 144.4  215.5 12. 4 216.8 3.4
XJPB46 675 824 1.22 0. 24511 0.01589  0.02959  0.00052  606.5 138. 1 222.6 13.0 188.0 3.3
XJPB47 615 677 1. 10 0. 23498 0.0181 0. 0336 0.00062  228.2 171.9  214.3 14.9 213. 1 3.8
XJPB48 975 1102 1.13 0.38978  0.02083 0.02978  0.00054 1526.7 101.8 334.2 15.2 189.2 3.4
XJPB49 870 918 1. 06 0.22894  0.01588  0.03075 0.00054  370.9 152.6  209.3 13.1 195.2 3.4
XJPB20 1130 1028 0.91 0.24033 0.01632  0.03016  0.00054  521.5 146.3  218.7 13. 4 191.6 3.4
XJPB21 639 752 1. 18 0.23763  0.01839  0.03239 0.00062 337.2 169.9 216.5 15.1 205.5 3.9
XJPB22 407 536 1.31 0.24616  0.02266  0.03436  0.00073  283.0 201.4 223.5 18.5 217.8 4.6
XJPB23 287 434 1.51 0.24918  0.02837 0.03336  0.00083 377.4  242.2  225.9 23.1 211.5 5.2
XJPB24 868 895 1.03 0.22567  0.01695  0.03223 0.00059  230.0 168.6  206.6 14.0 204.5 3.7
XJPB25 763 804 1.05 0.23817  0.01655 0.0329 0.00058  306.1 154.0 216.9 13.6 208.7 3.6
XJPB26 689 762 1. 11 0. 24953 0. 0165 0. 03385 0.00057  347.2 145.9  226.2 13.4 214.6 3.5
XJPB27 620 789 1.27 0. 2704 0.02197 0.03044  0.00067  754.5 167.5  243.0 17.6 193.3 4.2
XJPB28 1055 1007 0.95 0.24232  0.01779  0.03361 0. 00061 296.2 162.3  220.3 14.5 213. 1 3.8
XJPB29 599 726 1.21 0.24044  0.01559 0.03414  0.00055 242.7 146.2 218.8 12.8 216.4 3.5
XJPB30 626 609 0.97 0.24662  0.01942  0.03367 0.00062  332.5 172.5  223.8 15.8 213.4 3.9
QS-01 431 404 0.94 0.24212  0.01811 0.03459  0.00065  235.8 167.7  220.2 14. 8 219.2 4.0
QS-02 220 251 1. 14 0.23577 0.01804  0.03437  0.00062 188. 8 172.2  214.9 14.8 217.8 3.9
QS-03 362 297 0. 82 0.23042 0.01792  0.03412  0.00062 151.8 176.0  210.5 14.8 216.3 3.9
QS-04 197 221 1.12 0.25131 0.02184  0.03425 0. 0007 343.1 189.0 227.6 17.7 217. 1 4.4
QS-05 272 241 0. 89 0. 2347 0.01937  0.03439 0. 00064 176. 4 185. 1 214. 1 15.9 217.9 4.0
QS-06 263 280 1.07 0.23692  0.02009 0.03364 0.00066 248.0 187.6  215.9 16.5 213.3 4.1
QS-07 365 292 0. 80 0.23757 0.01813  0.03413  0.00062 220.8 171.0 216.4 14.9 216.3 3.9
QS-08 180 206 1. 15 0.23064 0.02304 0.03317 0.00075 218.0  220.1 210.7 19.0 210.4 4.7
QS-09 134 155 1. 16 0.23446  0.02911 0.03428 0. 00087 179.4  270.2  213.9 23.9 217.3 5.4
QS0 215 253 1. 18 0.21641 0.02356  0.03381 0. 00078 21.9 246.7 198.9 19.7 214. 4 4.9
QS1 388 292 0.75 0.24644  0.02084  0.03529 0.00069  225.5 188. 1 223.7 17.0 223.6 4.3
QS42 276 257 0.93 0.23464 0.01883  0.03438  0.00066 172.3 180.9  214.0 15.5 217.9 4.1
QS43 312 303 0.97 0.23936  0.01726  0.03419  0.00061 230. 8 162.0 217.9 14.1 216.7 3.8
QsS4 306 271 0. 88 0.23535  0.01991 0.03516 0. 00069 126. 1 191.6 214.6 16. 4 222.7 4.3
QS5 373 353 0.95 0.24573 0.0175 0. 03344 0. 0006 340.8 156.7  223.1 14.3 212. 1 3.7
QS46 278 282 1.01 0.23494  0.01909 0.03512  0.00063 123.5 184.2  214.3 15.7 222.5 3.9
QS47 183 212 1.16 0. 2428 0. 0166 0.03376  0.00059  290.6 152.3  220.7 13.6 214. 1 3.7
QS8 152 177 1.17 0.24776  0.03419  0.03331 0.00106  367.1 290.4  224.8 27.8 211.2 6.6
QS49 213 210 0.99 0.23003 0. 0205 0.03519  0.00071 67.0 203.9  210.2 16.9 223.0 4.4
QS-=20 629 407 0. 65 0.23819  0.01693  0.03319  0.00058  285.0 157.9  216.9 13.9 210.5 3.6
QS-21 309 272 0.88 0. 24051 0.02203  0.03397  0.00073 252.2  201.8 218.8 18.0 215.3 4.5
QS22 276 241 0.87 0. 2202 0.01709  0.03515 0. 00064 0.1 144.4  202.1 14.2 222.7 4.0
QS-23 232 244 1. 05 0.22548 0.03222 0.03427 0.00106 79.1 314.7  206.5 26.7 217.2 6.6
QS-24 211 243 1. 15 0.26421 0.03286 0.03476  0.00105 412.3 262.4 238.1 26. 4 220.2 6.5
QS-=25 203 203 1. 00 0.25588  0.02472  0.03379 0.00078 403.2 207.4 231.3 20.0 214.3 4.9
QS-26 208 229 1.10 0.22331 0.02282  0.03312  0.00075 135.9  228.1 204.7 18.9 210. 1 4.7
QS=27 403 358 0. 89 0.23944  0.02076  0.03437  0.00071 229.0 192.6  218.0 17.0 217.9 4.4
QS-28 331 293 0. 88 0.24505 0.01838 0.03512  0.00065 232.5 167.6  222.5 15.0 222.5 4.1
QS=29 256 276 1.08 0.23724  0.01813  0.03437  0.00062  207.0 171.4  216.2 14.9 217.9 3.9
0S30 597 387 0. 65 0. 2342 0. 01571 0.03444 0. 00056 172.3 152.3  213.7 12.9 218.3 3.5
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Fig.4 Concordia diagram of LAICPMS zircons U-Pb data for Xuejiping and Qiansui porphyries
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Fig. 6 The model of the Ganzhi-Litang plate subduction( modified after Yu et al. 2008)
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