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Abstract: In order to explore the petrogenesis of quartz diorite porphyry and the ore-forming contribution of mantle-
derived basic magma, this paper present LA-ICP-MS zircon U-Pb dating, Hf isotope and whole rock geochemical
study for quartz diorite porphyries from Dexing porphyry Cu deposit. The LA-ICP-MS zircon U-Pb age of quartz dio-
rite porphyries obtained is 169 Ma, in accordance with that of ore-forming granodiorite porphyries, indicating that
they were emplaced during the middle Jurassic. The quartz diorite porphyries are characterized by low SiO,
(58.41%~63.12%), K,O (1.68% ~2.94%) contents and A/CNK values (0. 85~1.04), belonging to the calc-
alkaline to high-potassium calc-alkaline rocks. They are enriched in large ion lithophile elements and light rare
earth elements but depleted in high field strength elements Nb, Ta, Ti, and heavy rare earth elements. The Hf iso-
tope composition of zircon with relative depletion, £Hf(¢) =2.20~7.93 (maximum 7. 93), indicating that they
were crystallized from lithospheric mantle-derived magmas. The zircon REE distribution pattern diagram shows an
obvious positive Ce anomaly, and the magmatic oxygen fugacity (lg foz) varies from — 20. 05 to —6. 66, reaching
the magnetite to hematite oxygen fugacity buffer, indicating that they were crystallized from magma with high oxygen
fugacity. Geochemical results show that quartz diorite porphyries, granodiorite porphyries (and the enclosed en-
claves) conform to the evolution trend of magma mixing, which indicates that the ore-forming granodiorite porphyry
may be the product of large-scale mixing of mantle-derived basic magma and crust-derived acidic magma in the
Middle Jurassic, and the quartz diorite porphyry represents the mantle-derived basic end member in the process of
magma mixing. Combined with previous research results, it is believed that quartz diorite porphyries in the Dexing
deposit were generated by melting of subduction-modified lithospheric mantle, which was triggered by upwelling of
the asthenospheric mantle related to the extensional setting during the middle Jurassic in South China. Underplating
of the mantle-derived basic magmas could have provided heat for melting of the lower crust and subsequently mixed
with the crust-derived acidic magmas, which generated the parent magmas of ore-forming granodiorite porphyries.
In addition, the magmatic system of quariz diorite porphyry was highly oxidized, which was favorable for preventing
the early sulfide saturation and contributing volatiles and metals to the Dexing ore-forming systems.

Key words: quariz diorite porphyry; magma mixing; petrogenesis; magmatic oxygen fugacity; Dexing porphyry Cu
deposit
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Fig. 1 Simplified geological map of South China (after Hou et al. , 2013)
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Fig. 2 Simplified geological map of Dexing porphyry deposit (after Wang et al. , 2020)
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Fig. 3 The hand specimens and photomicrographs of plutons from Dexing deposit
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a—quartz diorite porphyry; b—plagioclase(Pl) and biotite( Bi) phenocrysts; c—hornblende ( Hb) ; d—resorption texture of quartz phenocryst( Q) ;

e—granodiorite porphyry and enclosed mafic enclave; f—core-rim zonation of apatite( Ap)
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F1 EXAEAKBEREA LA-ICP-MS U-Pb I ELER
Table 1 Zircon LA-ICP-MS U-Pb dating results of Dexing quartz diorite porphyry
wy/ 1076 [ 2R LU {E A3 2R AR
IIHT AR, Th/U
U Th 207 py, /26 lo 207 pp, /235 lo 206 p}, /23875 lo WpL/ 250 1o 26pL,BY o
-
TC-20-1 162 430 0.38 0.050 6 0.001 0 0.1812 0.003 4 0.026 0 0.000 3 169 3 166 2
TC-20-2 269 419 0.64 0.0502 0.0009 0.1834 0.0037 0.0265  0.000 3 171 3 169 2
TC-20-3 354 715 0.50 0.048 9 0.000 8 0.176 7 0.002 8 0.026 2 0.000 3 165 2 167 2
TC-20-4 317 481 0. 66 0.049 9 0.001 0 0.184 1 0.004 0 0.026 7 0.000 3 172 3 170 2
TC-20-5 870 964 0.90 0.0496 0.0007 0.1800 0.0024 0.0263  0.000 2 168 2 167 1
TC-20-6 705 826 0.85 0.049 7 0.000 7 0.1815 0.002 3 0.026 6 0.000 3 169 2 169 2
TC-20-7 514 633 0. 81 0.048 5 0.000 8 0.176 3 0.003 2 0.0263 0.000 3 165 3 168 2
TC-20-8 303 544 0.56 0.049 8 0.000 9 0.179 3 0.003 6 0.026 1 0.000 3 167 3 166 2
TC209 528 682 0.77 0.0492 0.0009 0.1812 0.0032 0.0267  0.000 3 169 3 170 2
TC-20-10 240 383 0.63 0.049 6 0.001 2 0.184 6 0.004 5 0.027 0 0.000 3 172 4 172 2
TC-20-11 456 630 0.72 0.050 1 0.000 9 0.183 6 0.003 2 0.026 6 0.000 3 171 3 169 2
TC-20-12 572 702  0.81 0.0491 0.0008 0.1794 0.0030 0.0265  0.000 3 168 3 169 2
TC-20-13 442 561 0.79 0.049 5 0.000 8 0.1850 0.003 2 0.027 1 0.000 3 172 3 172 2
TC-20-14 326 467 0.70 0.0522 0.0011 0.1894 0.0040 0.0263  0.000 3 176 3 168 2
TC-20-15 396 548 0.72 0.049 7 0.001 0 0.181 8 0.003 7 0.026 6 0.000 3 170 3 169 2
TC-20-16 400 610 0.66 0.0502 0.0008 0.1826 0.0031 0.0264  0.000 3 170 3 168 2
TC-20-18 262 423 0.62 0.0500  0.000 9 0.184 7 0.003 4 0.026 8 0.000 3 172 3 171 2
TC-20-19 217 508 0.43 0.050 1 0.001 0 0.1821 0.003 6 0.026 4 0.000 3 170 3 168 2
TC-20-20 192 398 0.48 0.050 7 0.001 1 0.187 4 0.004 0 0.026 8 0.000 2 174 3 171 2
TC-20-21 458 679 0.67 0.0495 0.0007 0.1797 0.0029  0.0264 0.0003 168 3 168 2
TC-20-22 357 538 0. 66 0.050 0 0. 000 8 0.180 9 0.003 2 0.026 3 0.000 3 169 3 167 2
TC-20-23 476 677 0.70  0.0500 0.0007  0.1812 0.0028  0.0263  0.000 2 169 2 167 2
TC-20-24 431 625 0.69 0.050 1 0.000 8 0.180 8 0.003 2 0.026 2 0.000 2 169 3 166 1
TC-20-26 363 582 0.62 0.050 2 0.000 7 0.1822 0.002 7 0.026 3 0.000 2 170 2 168 2
TC-20-27 574 689 0.83 0.049 3 0. 000 8 0.181 4 0.003 0 0.026 7 0. 000 3 169 3 170 2
TC-20-28 488 691 0.71 0.049 1 0.000 8 0.177 0 0.003 0 0.026 1 0.000 2 166 3 166 1
TC-20-29 440 718 0.61 0.049 1 0.000 8 0.180 7 0.003 0 0.026 7 0.000 3 169 3 170 2
TC-20-30 273 504 0.54 0.048 6 0.000 9 0.178 0 0.003 1 0.026 6 0.000 3 166 3 169 2
TC-20-31 414 746 0. 56 0.050 1 0.000 7 0.184 5 0.002 6 0.026 7 0.000 2 172 2 170 2
TC-20-32 358 611 0.59 0.049 4 0. 000 8 0.180 3 0.003 3 0.026 5 0.000 3 168 3 168 2
WRE

FJW-20-1 358 729 0.49 0.048 8 0.000 7 0.179 6 0.003 0 0.026 6 0.000 3 168 3 170 2
FJW-20-2 258 540 0.48 0.048 7 0.001 0 0.179 8 0.003 4 0.026 9 0.000 3 168 3 171 2
FJW-20-4 178 408 0.43 0.050 2 0.000 9 0.184 9 0.003 7 0.026 7 0.000 2 172 3 170 2
FJW-20-5 252 568 0.44 0.046 8 0.000 8 0.169 8 0.002 9 0.026 3 0.000 3 159 3 167 2
FJW-20-6 208 467 0.45 0.049 7 0.000 9 0.1822 0.003 6 0.026 6 0.000 3 170 3 169 2
FJW-20-7 691 960 0.72 0.048 6 0.000 7 0.178 5 0.002 5 0.026 6 0.000 3 167 2 169 2
FJW-20-8 155 363 0.43 0.050 9 0.001 0 0.187 2 0.003 8 0.026 7 0.000 3 174 3 170 2
FJW-20-9 528 848 0.62 0.050 4 0.000 7 0.184 6 0.002 9 0.026 5 0.000 3 172 3 169 2
FJW-20-10 251 574 0.44 0.049 1 0.000 7 0.1829 0.002 9 0.0270  0.000 3 171 3 172 2
FJW-20-11 234 545 0.43 0.048 5 0.000 8 0.177 8 0.003 0 0.026 6 0.000 3 166 3 169 2
FJW-20-12 267 496 0.54 0.051 1 0.000 8 0.188 6 0.003 4 0.026 7 0.000 3 175 3 170 2
FJW-20-13 189 416 0.46 0.0520 0.001 0 0.191 8 0.003 4 0.026 8 0.000 3 178 3 171 2
FJW-20-14 267 562 0.48 0.049 2 0.000 8 0.1823 0.003 4 0.026 8 0.000 3 170 3 171 2
FJW-20-15 255 543 0.47 0.049 6 0.001 0 0.184 4 0.003 8 0.027 0 0. 000 3 172 3 172 2
FJW-20-16 430 907 0.47 0.049 9 0.000 7 0.1819 0.002 8 0.026 4 0.000 3 170 2 168 2
FJW-20-17 431 719 0. 60 0.050 2 0.000 8 0.183 6 0.002 7 0.026 5 0.000 2 171 2 169 2
FJW-20-18 450 718 0.63 0.050 1 0.000 8 0.183 4 0.003 1 0.026 5 0.000 2 171 3 169 1
FJW-20-19 348 632 0.55 0.050 6 0.000 8 0.186 6 0.003 4 0.026 7 0.000 3 174 3 170 2
FJW-20-20 254 532 0.48 0.048 7 0.000 9 0.179 7 0.003 7 0.026 7 0.000 3 168 3 170 2
FJW-20-21 296 637 0.46 0.049 4 0.001 0 0.1825 0.003 7 0.026 8 0.000 3 170 3 171 2
FJW-20-22 283 560 0.51 0.050 5 0.000 8 0.187 2 0.003 4 0.026 9 0.000 3 174 3 171 2
FJW-20-24 498 783 0. 64 0.0510 0.000 7 0.1855 0.003 0 0.026 4 0.000 3 173 3 168 2
FJW-20-25 224 494 0.45 0.050 7 0.001 0 0.186 0 0.003 6 0.026 6 0.000 2 173 3 169 2
FJW-20-26 221 480 0.46 0.050 8 0.000 9 0.186 0 0.003 2 0.026 6 0.000 3 173 3 169 2
FJW-20-27 152 348 0.44 0.049 4 0.000 9 0.178 8 0.003 1 0.026 3 0. 000 3 167 3 167 2
FJW-20-28 299 646 0.46 0.050 6 0.000 8 0.1830 0.002 9 0.026 2 0.000 3 171 3 167 2
FJW-20-29 194 443 0.44 0.049 5 0.000 8 0.180 1 0.003 2 0.026 4 0.000 3 168 3 168 2
FJW-20-30 232 530 0. 44 0.051 2 0.000 8 0.186 1 0.003 1 0.026 4 0. 000 2 173 3 168 2
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Table 2 Trace element data of zircon from Dexing quartz diorite porphyry
R La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Ti Hf
)

TC-20-1 0.01 16.2 0.04 0.63 1.19 1.00 8.8 3.40 40.5 16.8 82.6 20.2 221 50.2  4.13 10082
TC-20-3 0.07 27.2 0.04 0.78 1.66 0.95 9.27 3.77 53.9 22.8 120 29.9 320 74.0 6.34 9966
TC-20-4 0.07 27.0 0.06 0.36 1.09 0.64 7.59 2.53 31.6 12.7 63.8 15.7 168 38.4  2.58 9826
TC-20-5 0.01 50.5 0.07 1.30 2.31 1.53 16.3 5.20 67.9 28.2 140 33.8 362 83.6 4.14 9527
TC-20-6 0.09 52.5 0.11 1.35 229 1.49 14.9 5.10 63.5 27.1 132 32.3 340 78.3  3.22 9352
TC-20-7 0.03 40.6 0.12 2.54 3.90 1.64 17.1 6.24 79.8 29.9 143 34.7 352 77.1  6.82 9828
TC-20-8 0.04 22.1 0.03 1.18 1.90 0.98 9.29 3.26 41.6 17.8 93.0 24.0 248 59.3 3.25 9613
TC-20-9 0.09 38.2 0.13 1.47 3.29 1.29 13.3 4.62 58.4 23.6 118 29.1 307 72.8 1.48 9535
TC-20-10 0.01 19.2 0.08 0.93 1.56 0.91 8.92 3.09 36.2 14.9 78.4 19.3 214 50.5 1.47 9477
TC-20-11 0.00 36.4 0.07 1.55 299 1.39 14.7 4.8 60.3 26.2 128 30.8 319 74.9 6.50 9521
TC-20-12 0.01 34.8 0.06 1.10 1.79 0.87 9.09 3.24 40.7 16.4 86.6 21.5 228 53.9 3.21 9621
TC-20-13 0.01 31.5 0.09 1.06 2.20 1.02 10.5 3.80 49.1 20.7 100  25.0 261 61.6 4.13 9447
TC-20-14 0.02 25.5 0.05 0.98 2.50 1.13 11.2 3.56 45.6 19.2 92.8 22.7 245 56.4 1.76 9676
TC-20-15 0.01 30.7 0.04 1.07 1.92 1.08 10.7 3.66 47.2 19.7 100 24.2 259 61.3 1.98 9499
TC-20-16 0.01 35.4 0.07 0.8 1.8 0.95 9.49 3.31 44.8 19.3 99.6 25.1 264 62.0 2.34 9510
TC-20-17 0.01 37.6 0.08 1.16 2.03 1.06 12.1 5.05 68.4 29.9 162 41.4 461 106 2.07 10311
TC-20-18 0.00 23.1 0.02 0.71 1.51 0.79 6.87 2.8 33.0 155 75.8 20.3 218 51.1  2.11 9753
TC-20-19 0.03 16.9 0.02 0.48 1.07 0.67 7.60 2.96 36.8 15.3 859 21.5 242 57.1 2.70 9887
TC-20-20 0.00 21.8 0.01 0.81 1.40 0.72 7.71 2.46 355 15.3 79.7 19.7 214 50.4 1.56 9870
TC-20-21 0.01 37.1 0.03 0.85 1.46 0.84 9.47 3.83 49.5 21.3 117 28.5 317 75.6  4.51 9569
TC-20-22 0.00 31.3 0.02 0.62 1.66 0.87 9.21 3.47 46.3 19.5 100 25.4 285 67.1 5.43 9482
TC-20-24 0.01 351 0.04 0.8 1.76 0.94 8.41 3.66 46.2 20.6 107 26.9 294 68.0 3.30 9754
TC-20-25 0.37 63.4 0.46 4.43 5.70 2.99 29.9 8.86 109  40.6 189 43.3 428 94.7 4.80 9597
TC-20-27 0.09 32.8 0.15 2.53 272 1.75 15.3 5.18 62.7 24.6 127 30.7 329 74.9 1.79 9665
TC-20-28 0.00 30.6 0.04 1.01 1.44 0.81 9.03 3.04 36.3 14.9 758 18.1 190 43.5 1.52 10170
TC-20-29 0.00 31.0 0.14 0.96 2.31 1.48 14.9 4.63 61.7 25.7 127 31.8 342 78.4 2.71 9566
TC-20-30 0.00 27.9 0.02 0.92 1.65 0.99 10.6 3.52 46.8 19.7 101 25.0 265 59.4  3.35 9493
TC-20-31 0.01 30.7 0.07 0.81 2.00 1.27 12.3 4.73 60.9 25.9 133 31.8 357 80.4 2.11 9967
TC-20-32 0.02 35.1 0.04 0.82 1.64 0.92 11.1 4.13 53.8 23.9 123 29.5 328 72.9 4.36 10083
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Continued Table 2
ST La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Ti Hf
ARG
FIW20-1  0.05 27.9 0.07 0.8 1.62 1.06 10.9 4.06 57.0 24.8 129 32.3 346 79.5 4.46 9927
FIW20-2 0.00 22.5 0.05 0.8 1.51 0.8 8.62 3.15 46.0 19.3 104 26.3 293 68.9 5.10 9943
FJW20-3  0.13 36.7 0.15 1.59 2.8 1.76 17.7 5.84 77.0 31.4 160 38.1 408 93.8 8.52 9666
FIW20-4 0.0 15.3 0.03 0.26 1.31 0.67 6.36 2.24 32.6 14.8 745 19.0 220 52.1 L.12 99I1
FIW20-5 0.0l 22.0 0.05 0.52 1.14 0.8 9.39 3.36 46.6 20.1 107 26.6 290 68.8 2.82 10044
FIW20-6  0.00 18.8 0.05 0.93 1.49 1.08 11.1 3.77 47.3 19.3 96.3 23.3 255 56.9 0.85 10136
FJW20-7  0.00 353 0.06 1.17 1.8 1.16 13.2 4.60 53.5 21.4 106 25.4 271 60.2 2.54 10062
FJW20-8 0.00 15.5 0.03 0.44 1.24 0.79 7.53 2.92 37.5 15.1 73.9 19.1 208 50.3 2.32 9865
FIW20-10 0.01 23.3 0.04 0.97 1.47 0.77 9.12 3.35 47.8 20.3 104 27.3 291 68.9 4.32 10109
FJW20-11  0.00 22.6 0.05 0.39 1.49 0.94 8.8 3.41 484 20.3 106 26.6 299 69.2 3.06 90933
FJW20-12  0.04 25.1 0.05 1.28 2.18 1.39 12.9 4.06 56.8 21.5 109 26.9 278 63.1 2.82 9789
FIW20-13 0.06 17.8 0.07 0.62 1.83 0.80 8.39 2.84 40.7 16.0 81.9 21.0 226 53.1 2.29 9926
FIW20-14 0.01 27.5 0.03 0.8 2.17 0.92 10.6 3.87 53.2 23.0 118 29.1 31l 7.0 1.10 9856
FJW20-15 0.00 22.4 0.02 0.40 1.50 0.71 8.98 3.00 39.3 17.1 90.6 23.0 250 58.3 3.22 9949
FJW20-16  0.01 30.2 0.05 0.57 1.94 1.16 13.4 559 78.1 33.6 169 41.3 434 98.2 3.47 10440
FIW20-17 0.01 249 0.02 0.53 1.69 0.75 8.73 3.09 38.3 156 79.0 18.7 196 43.8 1.13 10161
FIW20-18 0.02 32.3 0.11 1.8 3.21 1.52 18.9 6.14 71.9 30.6 146 34.6 356 80.7 6.74 10018
FJW20-20  0.31 23.4 0.08 0.98 1.60 0.90 9.37 3.36 47.0 20.4 103 25.4 280 66.5 3.14 9690
FIW20-21  0.01 25.7 0.03 0.8 1.53 0.93 10.2 3.87 51.3 23.3 119 30.4 337 78.1 3.52 9743
FIW20-22 0.04 29.8 0.04 0.8 1.58 1.00 11.6 4.338 58.4 24.5 118 29.4 311 69.6 6.49 9662
FJW20-23  0.00 33.9 0.03 0.58 2.31 1.12 13.0 4.53 63.1 26.8 132 31.3 330 80.4 1.11 9719
FJW20-24  0.01 27.2 0.02 0.93 1.50 1.03 7.8 2.88 37.1 14.8 70.9 18.2 186 43.2 1.43 9965
FIW20-25 0.00 20.6 0.03 0.44 .53 0.80 8.23 2.90 41.6 18.5 94.4 251 268 63.4 4.40 9789
FIW20-28 0.01 26.5 0.03 0.76 1.63 0.96 10.2 3.98 53.0 22.6 119 31.0 331 78.1 2.94 9783
FJW20-29  0.01  19.4 0.03 0.59 1.17 0.80 7.63 3.21 37.6 17.3 88.7 22.5 244 57.4 2.96 10033
FJW20-30 -~ 0.01  21.1 0.05 0.54 1.27 0.69 7.97 3.41 42.9 18.9 99.9 256 277 658 1.50 9874

mnfER . TR IR K R b B R T35 A
JLER, Tm It R, HA WA Nb Ta Ti 1917
S (K Th) , F8 o H B A ICE K 55 A 1 (Richards,
2011) (E 6d) . fEAFEFEEME, AENKE A BA
BB A Ba A1 Sr i IE R4, 5 23 E A B g Sk
TR Hh P A R IE— 30 ( Wang et al. , 2018) ,iX—
B FERAOE SR F R0 b S RO AR 4 A K A Ba
Sr #E A A P g 5 EE Y ( Richards, 2011)

TR A6 B N BES T A I (4 0B 44 Sio,
ERANT 57.50% ~ 60. 44% 2 8], #E i K,0 & K
0.98% ~3. 67% , F 0 K ERKL B5A b i1k 1] 52 B A
WA R £ TR E RN, B Eu W7
SR (E Ta) , Sl oo 2k M R B R FE S AR T
FATLE . TR ITE WEHIE (K 7b) (Hou et
al. , 2013) , F Sl oc R B i 8o, 18 2% 0 DN K
By 55 5 (oA A EL AT R R AL I H R Ak 2 2 i ( 1B
6. 7).

3.4 #AHEMAIE

47 HIE R4 5, DI 9 Yh/ T HE
B} 0.022 775~0. 054 964, Lu/""Hf {8} 0. 000 637
~0.001 502, "°Ht/ "7 Hf {E} 0. 282 734 ~0. 282 896, |
FHARR &5 A U-Pb AF ¥ 115815 2] eHf(1) = 2. 20 ~
7.93, PIBBA AR 1075 ~709 Ma,

4 g
4.1 BEREX

AT NK B A BA = MgO &1 (3. 71%
~4.87%) F1 Mg"{H (50. 3~56.8) , W . & T K Hb5%
A2 X WA KB RE BB R (Mg <44) (Altherr et
al. , 2000) , Nb/Ta /T 13.0~16. 8 Z[a] (*F-1
fEM15.4) , WEFEST FHFER 8. 0( Rudnick and
Gao, 2003) , [ iR UEHE 3% B HL R ik 5 R 0T Ak R T
TSR X RA AR, AN Lu/Yb (E5
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R3 EMAEAKBEHEREREBE. . Ce"/Ce™, R4 EMXAEAKBEFETE (v,/ %) HE

EwEu"  (Ce/Ce” ), REZEITHER
Table 3 Ti-in-zircon temperatures, Ce*/Ce’, Eu/Eu”
and (Ce/Ce" ), ratios, Ig f02 values of zircons from the

Dexing quartz diorite porphyry

TTE (w,/107°) MK R

Table 4 Major (w,/ %) and trace elements (w,/107)

data of the Dexing quartz diorite porphyry

T A /C  Ce*/Ce® EuEu® (Ce/Ce™ ), l8fo,
B
TC-20-1 698 210 1.27 211 -10.5
TC-20-3 736 322 1.00 322 -6.87
TC-20-4 660 507 0.92 507 -9.39
TC-20-5 699 303 1.03 303 -9.10
TC-20-6 678 303 1.06 303 -10.3
TC-20-7 743 103 0.83 104 -10.8
TC-20-8 679 153 0.96 154 -12.8
TC-20-9 618 169 0.80 169 -16.1
TC-20-10 618 161 1.00 162 -16.3
TC-20-11 739 161 0.86 162 -9.34
TC-20-12 678 248 0.89 249 -11.0
TC-20-13 698 216 0. 88 216 -10.4
TC-20-14 631 163 0. 88 164 -15.4
TC-20-15 639 222 0.98 223 -13.7
TC-20-16 652 321 0.93 322 -11.6
TC-20-17 643 339 0.89 339 -12.0
TC-20-18 644 268 1.01 268 -12.7
TC-20-19 664 328 0.97 328 -10.8
TC-20-20 622 232 0.90 233 -14.7
TC-20-21 706 434 0.94 434 -7.35
TC-20-22 722 413 0.92 413 -6.66
TC-20-24 680 366 1.01 366 -9.45
TC-20-25 712 81.3 0.95 82.2 -13.3
TC-20-27 632 102 1.12 103 -17.1
TC-20-28 620 230 0.92 231 -14.9
TC-20-29 664 235 1.04 236 -12.1
TC-20-30 681 247 0.97 248 -10.9
TC-20-31 644 304 1.06 305 -12.3
TC-20-32 703 377 0. 88 377 -8.03
R
FIW20-1 705 300 1.04 301 -8.78
FIW20-2 717 264 0.91 265 -8.63
FIW20-3 765 177 1.02 177 -7.71
FIW20-4 598 437 0.96 438 -13.9
FIW20-5 667 410 1.12 411 -9.77
FIW20-6 580 163 1.10 164 -18.9
FIW20-7 659 223 0.97 224 -12.5
FIW20-8 652 267 1.07 268 -12.3
FIW20-9 718 76. 1 1.0l 76.9 -13.2
FJW20-10 702 238 0.86 238 -9.80
FIW20-11 674 467 1.07 467 -8.89
FIW20-12 667 144 1.08 144 -13.7
FIW20-13 651 202 0. 84 202 -13.4
FIW20-14 597 244 0.79 245 -16.2
FIW20-15 678 413 0.80 413 -9.12
FIW20-16 684 439 0.94 439 -8.50
FIW20-17 599 291 0.80 292 -15.4
FJW20-18 742 117 0.81 118 -10.4
FJW20-20 675 219 0.96 220 -11.6
FIW20-21 685 301 0.97 301 -9.89
FIW20-22 739 288 0.96 289 -7.17
FIW20-23 598 395 0. 84 396 -14.3
FIW20-24 616 221 1.24 222 -15.3
FJW20-25 704 376 0.93 377 -8.00
FIW20-28 670 321 0.97 321 -10.5
FIW20-29 671 306 1.10 307 -10.6
FIW20-30 619 365 0.90 366 -13.2

BT FJW-20  TC-20  TC-20-2  TC-9  TC-9-2 TC-9-3
Sio, 57.11 59.24 55.15 57.74 59.54  55.52
TiO, 0.59 0.56 0.67 0.62 0.55 0.65
ALO; 1519  15.40 15.37 15.24 14.75 15.19
TFe,0;  5.74 6.95 7.32 7.41 6.86 8.12
FeO 3.34 3.48 3.80 3.46 3.54 3.48
MnO 0.17 0.03 0.04 0.06 0.04 0.06
MgO 3.80 4.06 4.49 4.43 3.50 4.63
Ca0 5.24 4.13 5.29 5.09 3.65 5.19
Na, O 3.18 3.57 3.14 3.83 3.53 3.60
K,0 2.77 2.58 2.48 1.64 1.58 1.71
P,0;5 0.25 0.28 0.36 0.36 0.32 0.38
LOI 5.36 2.73 4.94 2.99 3.98 4.22
SUM  99.41 99.53 99.26  99.42 98.30  99.29
Mg* 56.8 53.7 54.9 54.2 50.3 53.1
Li 48.1 18.8 32.6 21.6 52.2 26.7
Be 1.36 1.53 1.51 1.39 1.20 1.55
Sc 17.0 15.0 17.2 15.4 14.4 17.1
% 146 132 146 129 130 140
Cr 96. 4 133 107 161 140 178
Co 17.2 13.8 15.6 14.5 13.6 15.2
Ni 34.7 39.9 44.1 53.5 44.3 54.6
Cu 8.75 7.72 14.7 38.7 141 227
Zn 121 39.9 43.2 60.0 62.8 61.1
Ga 18.1 19.6 19.9 18.8 19.8 19.0
Rb 76.9 113 108 62.3 64. 4 66.2
Sr 819 707 1649 2626 1542 2098
Y 14.3 14.3 21.9 17.9 15.0 20.2
Ir 107 121 135 107 102 114
Nb 8. 89 10.3 12. 8 8. 81 9.01 9.32
Sn 0.76 1.19 1.18 0.98 1.07 1.03
Cs 11.8 9.23 19.9 15.2 23.9 20. 8
Ba 3 040 511 1120 549 6036 1618
La 35.6 22.6 33.4 26.9 24.9 27.4
Ce 59.1 43.5 66. 8 54.9 48.0 56.3
Pr 6.24 5.04 7.95 6.55 5.78 6.91
Nd 23.1 20. 4 31.7 26.5 23.0 28.2
Sm 3.90 3.69 6.02 4.91 4.23 5.37
Eu 1.31 0.83 1.09 0.96 1.09 0.95
Gd 3.19 3.20 5.00 4.19 3.42 4.57
Tb 0.48 0.43 0.70 0.58 0.50 0.65
Dy 2.66 2.64 4.00 3.07 2.81 3.58
Ho 0.50 0.49 0.81 0.64 0.53 0.70
Er 1.48 1.34 2.16 1.63 1.38 1.88
Tm 0.21 0.20 0.31 0.23 0.21 0.27
Yb 1.40 1.36 2.08 1.54 1.35 1.72
Lu 0.21 0.21 0.32 0.24 0.20 0.26
Hf 2.89 3.04 3.33 2.80 2.71 2.85
Ta 0.68 0.63 0.77 0.58 0.61 0.57
Tl 0.55 0.72 0.74 0.38 0.41 0.42
Pb 35.7 4.39 5.48 7.32 8. 60 8.50
Th 14.9 14.8 13.2 13.6 12.0 12.6
U 3.81 3.31 3.29 2.10 1.57 2.02
SREE 139 106 162 133 117 139
LREE 129 96 147 121 107 125
HREE  10.1 9.9 15.4 12.1 10.4 13.6
L/H 12.80  9.71 9.56 9.98 10.30  9.17
(La/Yb)y 18.3 11.9 11.5 12.6 13.2 11.4
Yhy 8.23 8.00 12.20  9.05 7.93 10. 10
EwEu* 1.10 0.72 0.59 0.63 0.85 0.57
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El 6 Si0,-Zr/Ti0, Kl (a, #i Winchester and Floyd, 1977) .K,0-SiO, € (b) .A/NK-A/CNK & (¢, #i Maniar and Piccoli,
1989) FI(La/Yb) \~Yby [ (d, #& Drummond and Defant, 1990)
Fig. 6 Si0,-Zr/TiO,(a, after Winchester and Floyd, 1977), K,0-SiO,(b), A/NK-A/CNK (¢, after Maniar and Piccoli,
1989) and (La/Yb) ~Yby(d, after Drummond and Defant, 1990) diagrams
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Table 5 Zircon Hf isotopic results of quartz diorite porphyry from Dexing porphyry deposit
SRR AERE/Ma SYL/TTHE 1o "1w/'HE o HE/TTHE o eHi(t) lo  tpy/Ma 1o tpy/Ma 1o
I
TC-20-1 166 0.034 092 0.000 556 0.000 949 0.000 012 0.282 758 0.000 010 3.04 0.35 700 14 1021 23
TC-20-2 169 0.040 746 0.000 723 0.001 138 0.000 022 0.282 807 0.000 009 4.381 0.31 634 12 910 20
TC-20-3 167 0.032 156 0.000 620 0.000 915 0.000 016 0.282 792 0.000 011 4.25 0.39 652 16 944 25
TC-20-4 170 0.022 775 0.000 152 0.000 637 0.000 003 0.282 789 0.000 009 4.26 0.31 651 12 946 20
TC-20-5 167 0.044 949 0.000 254 0.001 269 0.000 008 0.282 795 0.000 012 4.35 0.42 652 17 938 27
TC-20-6 169 0. 028 456 0.000 494 0.000 805 0.000 013 0.282 788 0.000 010 4.20 0.34 654 14 949 22
TC-20-8 166 0.043 766 0.000 449 0.001 238 0.000 016 0.282 786 0.000 017 4.02 0.61 665 25 958 39
TC-20-9 170 0.035 503 0.000 839 0.001 020 0.000 019 0.282 803 0.000 011 4.70 0.39 638 16 918 25
TC-20-10 172 0.037 910 0.000 416 0.001 062 0.000 011 0.282 802 0.000010 4.73 0.36 639 15 917 23
TC-20-11 169 0.054 964 0.000 640 0.001 502 0.000 018 0.282 802 0.000 013 4.61 0.45 647 19 923 29
TC-20-12 169 0.038 557 0.000 247 0.001 075 0.000 007 0.282 770 0.000 011  3.51 0.39 685 16 993 25
TC-20-13 172 0.035 496 0.000 685 0.001 003 0.000 015 0.282 798 0.000 011 4.59 0.37 644 15 926 24
TC-20-14 168 0.036 286 0.000 208 0.001 026 0.000 005 0.282 815 0.000 012 5.09 0.41 620 16 891 26
TC-20-15 169 0.040 847 0.000 377 0.001 146 0.000 009 0.282 814 0.000 011 5.06 0.38 624 15 894 25
TC-20-16 168 0.029 832 0.000 505 0.000 830 0.000 013 0.282 801 0.000 010 4.62 0.35 637 14 922 23
TC-20-18 171 0.035 662 0.000 309 0.000 992 0.000 007 0.282 804 0.000010 4.76 0.36 636 15 915 23
TC-20-19 168 0.034 677 0.000 277 0.000 990 0.000 006 0.282 791 0.000 010 4.25 0.36 654 15 945 23
TC-20-20 171 0.028 899 0.000 385 0.000 810 0.000 009 0.282 814 0.000 010 5.16 0.35 618 14 889 22
TC-20-21 168 0.038 152 0.000 352 0.001 095 0.000 008 0.282 823 0.000010 5.36 0.35 610 14 874 22
TC-20-22 167 0.041 830 0.000 302 0.001 223 0.000 009 0.282 734 0.000 011  2.20 0.40 738 16 1075 26
TC-20-23 167 0.031 368 0.000 252 0.000 883 0.000 005 0.282 830 0.000 010 5.63 0.34 596 14 856 22
TC-20-24 166 0.039 352 0.000 213 0.001 130 0.000 007 0.2832 809 0.000 012 4.84 0.40 630 16 906 26
TC-20-26 168 0.029 838 0.000 434 0.000 843 0.000 011 0.282 792 0.000 010 4.29 0.35 650 14 943 23
TC-20-27 170 0.041 644 0.000 645 0.001 191 0.000 017 0.282 839 0.000 009 5.98 0.32 588 13 836 20
TC-20-28 166 0. 034 506 0.000 320 0.000 964 0.000 011 0.282795 0.000 009 4.34 0.33 648 13 938 21
TC-20-29 170 0.044 194 0.000 195 0.001 261 0.000 006 0.282 809 0.000 011 4.89 0.37 633 15 906 24
TC-20-30 169 0.037 507 0.000 213 0.001 075 0.000 005 0.282 788 0.000 011 4.17 0.37 659 15 951 24
TC-20-31 170 0.037 089 0.000 557 0.001 070 0.000 013 0.282 779 0.000 009 3.87 0.33 672 13 971 21
TC-20-32 168 0.024 719 0.000 605 0.000 686 0.000 015 0.282 806 0.000 008 4.80 0.28 628 11 910 18
e
FJW-20-1 170 0.050 072 0.000 343 0.001 371 0.000 007 0.282 805 0.000 010 4.73 0.36 641 15 916 23
FJW-20-2 171 0.032 625 0.000 428 0.000 910 0.000 011 0.282 800 0.000 008 4.65 0.27 639 11 922 17
FJW-20-4 170 0.038 069 0.000 320 0.001 063 0.000 009 0.282 792 0.000 010 4.32 0.36 654 15 942 23
FJW-20-5 167 0.035 151 0.000 326 0.001 012 0.000 009 0.282 896 0.000 019 7.93 0.67 506 27 709 44
FJW-20-6 169 0.039 653 0.000 245 0.001 085 0.000 008 0.282 776 0.000 010 3.73 0.36 677 14 979 23
FJW-20-7 169 0.045 644 0.000 308 0.001 298 0.000 006 0.282 777 0.000 011 3.74 0.39 679 16 978 25
FJW-20-8 170 0.034 158 0.000 066 0.000 974 0.000 002 0.282 761 0.000 009 3.22 0.3l 697 13 1012 20
FJW-20-9 169 0. 041 339 0.000 503 0.001 152 0.000 013 0.282 799 0.000 010 4.53 0.35 646 14 928 23
FJW-20-10 172 0.043 097 0.000 643 0.001 199 0.000 016 0.282 781 0.000 009 3.96 0.33 672 13 967 21
FJW-20-11 169 0.039 914 0.000 480 0.001 106 0.000 011 0.282 775 0.000 010 3.68 0.35 679 14 982 22
FJW-20-12 170 0.033 438 0.000 186 0.000 939 0.000 003 0.282 789 0.000 010 4.22 0.35 656 14 949 23
FJW-20-13 171 0.031 674 0.000 214 0.000 892 0.000 004 0.282 777 0.000 011 3.84 0.39 671 16 974 25
FJW-20-14 171 0.038 876 0.000 304 0.001 077 0.000 008 0.282 779 0.000 010 3.86 0.35 673 14 972 22
FJW-20-15 172 0.031 696 0.000 321 0.000 886 0.000 008 0.282 814 0.000 011 5.16 0.37 619 15 890 24
FJW-20-16 168 0.044 878 0.000 452 0.001 229 0.000 010 0.282 795 0.000 011 4.38 0.38 652 16 937 25
FJW-20-17 169 0.039 023 0.000 789 0.001 095 0.000 025 0.282 811 0.000 011 4.97 0.39 627 16 900 25
FJW-20-18 169 0.041 069 0.000 538 0.001 132 0.000 010 0.282 803 0.000 011 4.69 0.37 639 15 917 24
FJW-20-19 170 0.042 112 0.000 529 0.001 186 0.000 017 0.282 801 0.000 011 4.63 0.38 643 15 922 24
FJW-20-20 170 0.040 131 0.000 343 0.001 121 0.000 008 0.282 783 0.000 011 3.99  0.40 668 16 963 26
FJW-20-21 171 0.039 575 0.000 341 0.001 106 0.000 008 0.282 781 0.000 011 3.94 0.39 670 16 967 25
FJW-20-22 171 0.037 307 0.000 576 0.001 027 0.000 014 0.282 781 0.000 010 3.95 0.36 669 15 967 23
FJW-20-24 168 0.029 403 0.000 373 0.000 814 0.000 012 0.282 807 0.000 010 4.85 0.36 628 15 907 24
FJW-20-25 169 0.032 763 0.000 381 0.000 910 0.000 009 0.282 787 0.000 009 4.13 0.31 658 13 953 20
FJW-20-26 169 0.034 205 0.000 286 0.000 974 0.000 009 0.282 792 0.000 010 4.31 0.36 652 15 942 23
FJW-20-27 167 0.036 375 0.000 469 0.001 018 0.000 012 0.282 778 0.000 010 3.77 0.36 673 15 975 23
FJW-20-28 167 0.035 313 0.000 819 0.000 994 0.000 022 0.282 795 0.000 010 4.36 0.35 649 14 937 23
FJW-20-29 168 0.038 610 0.000 411 0.001 114 0.000 013 0.282 775 0.000 011 3.66 0.38 679 16 982 25
FJW-20-30 168 0.041 767 0.000 313 0.001 203 0.000 007 0.282 815 0.000 012 5.08 0.42 623 17 892 27
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