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Abstract

The Yulong ore deposit is a superlarge porphyry copper-molybdenum deposit in the Sanjiang region. Zircon
in-situ analysis gives "*Hf/"""Hf ratios ranging from 0.282 681 to 0.282 884, and the average € () of 1.60
~4.86 (Yulong rock); YOHf/Y"Hf ratios ranging from 0.282 812 of 0.282 884, and the average ¢ (¢ ) values
of 2.39~4.92 (Ganlongla rock); "®Hf/""Hf ratios ranging from 0.282 449 to 0.282 894, and the average
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ei(¢) values of 0.81~10.51 (Najiazha Y5 rock). These data indicate that the source rook or source region of
the Yulong porphyry copper-molybdenum belt might have been the depleted upper mantle. Combined with geo-
physical data, the authors hold that, along with the asthenosphere upwelling, the Yulong porphyry rocks might
have been derived from the partial melting of the thickened crust resulting from the underplating.

Key words: geochemistry, Yulong copper-molybdenum deposit, porphyry, Hf isotope, petrogenesis
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Fig. 1 Sketch map of the Yulong copper-molybdenum porphyry deposit
1—Siltstone and mudstone of Upper Triassic Adula Formation 2—Limestone and marble of Upper Triassic Bolila Formation 3—Clastic rock of
Upper Triassic Jiapila Formation 4—Monzonitic granite-porphyry 5—Quartz monzonite porphyry 6—Granodiorite porphyry 7—Measured and

inferred faults 8—Measured and inferred geological boundary 9—Rock body name 10—Borehole and its serial number
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Fig. 2 Generalized geological map of the Yulong porphyry copper ore district modified after Tang et al. 2006

1——Clastic rock of Upper Triassic Jiapila Formation 2—ILimestone and marble of Upper Triassic Bolila Formation 3—Siltstone and mudstone of
Upper Triassic Adula Formation 4—Monzonitic granite-porphyry 5—Quartz monzonite porphyry 6—Serial number of ore body 7—Reversed
fault 8—Peak 9—Stream and its flow direction 10—Limonite gossan 11—Inferred geological boundary
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zircons in monzogranite porphyry from ZK1007 zitcons in monzogranioe porphyry from ZK12035
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Table 1 ICP-MS in-situ zircon Lu-Hf isotopic analytical results of monzogranite porphyry from ZK1007
t Ma 'Oyb Hf "L HE 7PH[ THI 2 THf HE e 0 e ¢ Tow Ma T Ma o fium
01 1007-B45-1.1  43.68  0.026539 0.000719 0.282860 0.000021  0.28286 3.1 4.04 552 862  —0.97834
02 1007-B45-2.1 43.56 ~0.031075 0.000821 0.282854 0.000018  0.28285 2.9 3.84 561 875 —0.97526
03 1007-B45-3.1  45.51 0.036992 0.000969 0.282847 0.000018  0.28285 2.6 3.61 574 891 —0.97081
04  1007-B45-4.1 43.13 0.043340 0.001480 0.282833 0.000022 0.28283 2.2 3.08 601 923 —0.95541
05 1007-B45-5.1  41.60 0.051507 0.001194 0.282825 0.000018 0.28282 1.9 2.76 608 943 —0.96402
06 1007-B45-6.1 43.06 0.030564 0.000775 0.282845 0.000016 0.28284 2.6 3.49 574 897  —0.97666
07  1007-B45-7.1 44.00 0.038551 0.001042 0.282864 0.000018 0.28286 3.2 4.18 551 853 -0.96861
08 1007-B45-8.1 42.46  0.035493 0.000899 0.282867 0.000018 0.28287 3.4 4.28 544 846  —0.97292
09 1007-B45-9.1  42.70 0.039094 0.000946 0.282821 0.000017 0.28282 1.7 2.63 610 951 —0.97149
10 1007-B45-10.1 41.30 0.035631 0.000862 0.282884 0.000019 0.28288 4.0 4.86 519 808  —0.97405
11 1007-B45-11.1 42.15 0.043000 0.001327 0.282844 0.000019 0.28284 2.6 3.45 583 899  —0.96003
12 1007-B45-12.1 43.89 0.037151 0.001009 0.282805 0.000017  0.2828 1.2 2.08 634 987  —0.96961
13 1007-B45-13.1 43.56 0.038251 0.001017 0.282838 0.000023 0.28284 2.3 3.25 587 912 —0.96938
14 1007-B45-14.1 38.87 0.033502 0.000906 0.282820 0.000017  0.28282 1.7 2.52 611 956 -0.9727
15  1007-B45-15.1 39.37 0.037006 0.000965 0.282796 0.000018  0.2828 0.9 1.69 646 1009  —0.97095
Hf 70 Ly "7Hf e =0.0332  7°Hf
YTHE ur 0=0.0282772 Blichert-Toft et al. 1997 7Lu YTHf py=0.0384 °Hf ""Hf 1,,y=0.28325 Griffin et al. 2000 Lu

Lu=1.86%x10"'a ! 2007 2~ 4
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2 7K1205 Lu-Hf
Table 2 ICP-MS in-situ zircon Lu-Hf isotopic analytical results of monzogranite porphyry from ZK1205

t Ma  °Yb THE YoLa THE YSHE THE 2 Hf THE 65 0 e ¢ Tom Ma Towe Ma flw

01 1205-268-1.1 43.13 0.036876 0.000919 0.282791 0.000019  0.28279 0.7 1.60 652 1018 —0.97232
02 1205-268-2.1 40.26  0.048193 0.001401 0.282826 0.000031 0.28283 1.9 2.76 610 941 —0.9578
03 1205-268-3.1  40.77 0.032999 0.000838 0.282827 0.000017 0.28283 1.9 2.81 600 939  —0.97476
04  1205-268-4.2 39.89 0.046123 0.001359 0.282827 0.000017 0.28283 1.9 2.78 608 940  —0.95908
05 1205-268-5.1 41.46 0.042785 0.001081 0.282830 0.000021 0.28283 2.0 2.92 600 932 —0.96744
06 1205-268-6.1  39.74 0.052646 0.001394 0.282795 0.000032 0.28279 0.8 1.66 654 1011 —0.958

07  1205-268-7.2  40.35 0.048739 0.001180 0.282690 0.000028 0.28269 —-2.9 2.05 800 1249 —0.96446
08  1205-268-8.1 38.70 0.045223 0.001078 0.282849 0.000021  0.28285 2.7 3.55 572 890  —0.96753
09 1205-268-9.1  38.49 0.041875 0.001043 0.282821 0.000018 0.28282 1.7 2.54 612 954  —0.96857
10 1205-268-10.1 39.20 0.038683 0.001177 0.282826 0.000023  0.28282 1.9 2.73 607 943 —0.96456
11 1205-268-12.1 41.50 0.043924 0.001390 0.282868 0.000023  0.28287 3.4 4.27 550 845  —0.95814
12 1205-268-13.1 40.78 0.041021 0.001142 0.282681 0.000028 0.28268 —3.2 2.36 812 1269  —0.96559
13 1205-268-14.1 37.00 0.044903 0.001383 0.282848 0.000016  0.28285 2.7 3.46 579 894  —0.95835

3 Lu-Hf
Table 3 ICP-MS in-situ zircon Lu-Hf isotopic analytical results of quartz-monzonite porphyry from Ganlongla rock body
t Ma ]76Yb 177Hf l76Lu ]77H1c ]76H1c 177Hf 26 176Hf 177I_Ifi enr 0 e t T[)Ml Ma TDMZ Ma fhl Hr
01 GLLO1-50-1-1.1 42.62 0.036485 0.001056 0.282868 0.000025 0.28287 = 3.4 4.29 545 845  —0.96821
02 GLLO1-50-1-2.1 42.90 0.031611 0.000812 0.282872 0.000018 0.28287 3.6  4.47 535 834  —0.97553
03 GLLO1-50-1-3.1 44.56 0.041149 0.001118 0.282849 0.000022  "0.28285 2.7 3.67 573 886  —0.96632
04 GLLO1-50-1-4.1 44.32 0.032718 0.000875 0.282853 0.000019 | 0.28285 2.9 3.80 564 878  —0.97365
05 GLLO1-50-1-5.1 42.90 0.062027 0.001862 0.282882 ~0.000030 0.28288 3.9 4.78 537 814  —0.94392
06 GLLO1-50-1-6.1 43.61 0.060361 0.001377 0.282834 0.000025 0.28283 2.2 3.13 598 920  —0.95852
07 GLLO1-50-1-7.1 45.12 0.045578 0.001301 0.282884 0.000027 0.28288 4.0 4.92 525 807  —0.96081
08 GLLO1-50-1-8.1 42.69 0.033519 0.000895 0.282820 -0.000018 0.28282 1.7 2.61 610 953  —0.97304
09 GLLO1-50-1-9.1 43.99 0.043652 0.001093 0.282842 0.000019 0.28284 2.5 3.43 582 902  —0.96708
10 GLLO1-50-1-10.1 43.33  0.038100 0.000954" 0.282882 0.000018 0.28288 3.9 4.81 524 812 —0.97126
11 GLLO1-50-1-11.1 45.93 0.042269 0.001296 0.282812 0.000017  0.28281 1.4 2.39 628 970  —0.96095
12 GLLO1-50-1-12.1 45.73  0.038009 0.000874 0.282851 0.000017  0.28285 2.8 3.77 566 881  —0.97366
4 Y3 Lu-Hf

Table 4 ICP-MS in-situ zircon Lu-Hf isotopic analytical results of quartz monzonite porphyry from Najiazha Y3 distrit

¢ Mal oyp 1Ty 1), T TS T 2% TSHE HE, ey O e ¢ Towt Ma Tow Ma fiam

01 NJZY1-1-1.1  41.80  0.03072 0.0007  0.282851 0.000022  0.28285 2.8  3.68 564 884  —0.97901
02  NJZY1-1-2.1 43.00 0.03715  0.00086  0.282877 0.000018 0.28288 3.7 4.63 530 824  —0.97398
03  NJZY1-1-3.1 40.52 0.04717  0.00119  0.282839 0.000027 0.28284 2.4 3.21 589 912 —0.96425
04  NJZY1-1-4.1  38.70  0.04235 0.0011  0.282772 0.000028 0.28277 —0.0 0.81 682 1065 —0.96684
05  NJZY1-1-5.1 41.04  0.03783  0.00083  0.282867 0.000017  0.28287 3.4 4.23 543 848  —0.97511
06  NJZY1-1-6.1 42.21  0.04789  0.00111 0.282449 0.000037 0.28245 —11.4 10.51 1138 1788  —0.96652
07  NJZY1-1-7.1  39.46 0.04856  0.00135 0.282803 0.000020  0.2828 1.1 1.94 642 993  —0.95924
08  NJZY1-1-8.1 40.67 0.04182  0.00113  0.282875 0.000019  0.28287 3.6 4.49 537 831  —0.96604
09  NJZY1-1-9.1 40.90 0.04371  0.00109  0.282858 0.000020  0.28286 3.0 3.90 560 869  —0.96718
10  NJZY1-1-10.1 38.73  0.03113  0.00067 0.282859 0.000021  0.28286 3.1 3.92 552 866  —0.97968
11 NJZY1-1-11.1 39.50 0.03664  0.00082 0.282870 0.000020 0.28287 3.4 4.29 540 843  —0.97529
12 NJZY1-1-12.1 42.60 0.06918  0.00142  0.282547 0.000018 0.28255 —8.0 7.07 1009 1570 -0.95719
13 NJZY1-1-13.1 41.32  0.05172  0.00112  0.282812 0.000022  0.28281 1.4 2.30 625 972 —0.96636
14 NJZY1-1-14.1 43.20 0.04492  0.00104 0.282894 0.000017  0.28289 4.3 5.23 508 786  —0.96869
15 NJZY1-1-15.1 44.10  0.03304 0.0008  0.282850 0.000017  0.28285 2.8 3.71 566 883  —0.97577
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