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Abstract

The Duobaoshan porphyry Cu-Mo deposit is an important Cu deposit in Northeast China. Systematic iso-
tope dating was conducted to determine the metallogenic age of the deposit. LA-ICP-MS zircon U-Pb dating in-
dicates that the parent granite-porphyry rocks and the host rocks intruded at (474.8 +4.7) Ma and (478.1 +
4.1) Ma, respectively, the biotite granodiorite outside the parent granite-porphyry was formed at (483.9 *
4.5) Ma. Meanwhile, seven Re-Os isotopic analyses of molybdenite yield a weighted average model age of
(475.1+5.1) Ma. These data show that the ore-forming process and the intrusion of the host rocks were com-
pleted in the early Ordovician. According to the ages of mineralization and intrusion of host rocks, the sedimen-
tary setting of the Duobaoshan Formation and the geochemical characteristics of rocks hosting the deposit, the

authors hold that the porphyry Cu-Mo deposit was formed in an island arc regime related to plate subduction in
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the Early Ordovician, and that the prospecting direction for such a type of porphyry copper deposits should be in
the magma island arc belt distributed in Duobaoshan-Yi’ershi area.

Key words: geochemistry, LA-ICP-MS zircon U-Pb dating, Re-Os dating, island arc, Duobaoshan por-
phyry Cu-Mo deposit
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Fig. 1 Schematic geological map of the Dubaoshan ore district
I—Lower Silurian arenaceous slate and meta-siltstone 2—Lower Ordovician intermediate volcanic rock and pyroclastic rock 3—Upper Ordovician
sandstone shale slate 4—Plagiogranite 5—Granodiorite 6—Granodiorite-porphyry 7—Diorite-porphyry dike 8—Diorite vein 9—Ore body

10—Sampling location of rock body 11—Sampling location of ore body 12—Faults
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Fig. 2

Microstrueture photographs of stratigraphic rocks in Duobaoshan Formation

a. Altered basalt and porphyry: bl Sericitized anorthosite in andesite: ¢. Serpentinized picrite: d. Schist
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Fig. 3 Microstructure photographs of rocks in the Duobaoshan ore deposit
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Fig. 4 Cathodoluminescence images of representative zircons from rocks of the Duobaoshan deposit
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Table 1 LA-ICP-MS zircon analytical data of the Duobaoshan Cu deposit
w B 10°° U - g sopy, 287 g 206p}, 23877 207p}, 20675
Th U Ma Ma
DBS-1-01 68. 1 186 0.37 0.6143 0.0178 0.0774 0.0006 480 + 4 509 + 65
DBS-1-02 149 184 0.81 0.4477 0.0186 0.0580 0.0008 363+5 443+ 79
DBS-1-03 24.2 106 0.23 0.6249 0.0243 0.0777 0.0008 482+5 561+89
DBS-1-04 48.4 140 0.35 0.6284 0.0212 0.0803 0.0008 498+ 5 480 + 74
DBS-1-05 2.6 122 0.35 0.6513 0.0242 0.0814 0.0009 505+5 524 +84
DBS-1-06 73.7 152 0.48 0.5910 0.0219 0.0779 0.0009 484+ 6 428+83
DBS-1-07 2.4 162 0.45 0.6111 0.0203 0.0787 0.0009 488+5 480 + 44
DBS-1-08 111 229 0.49 0.6132 0.0190 0.0796 0.0009 494 +5 457+ 72
DBS-1-09 19.2 821 0.23 0.6858 0.0266 0.0807 0.0010 500+ 6 657 +84
DBS-1-10 18.2  74.0 0.25 0.6089 0.0272 0.0789 0.0010 489 +6 465 + 100
DBS-1-11 206  78.1 0.26 0.6156 0.0266 0.0774 0.0010 481+6 528+ 96
DBS-1-12 24.4  96.2 0.25 0.6422 0.0276 0.0798 0.0010 495+6 543490
DBS-1-13 24.9  89.3 0.28 0.6741 0.0310 0.0786 0.0012 488 +7 698 + 100
DBS-1-14 119 262 0.45 0.6419 0.0166 0.0788 0.0007 489 +4 561+ 57
DBS-1-15 143 256 0.56 0.5906 0.0197 0.0756 0.0011 470 +7 502+ 71
DBS-1-16 120 283 0.43 0.5811 0.0162 0.0768 0.0006 477+4 398 + 58
DBS-1-17 45.7 135 0.34 0.6054 0.0224 0.0748 0.0007 465+ 4 561+ 83
DBS-1-18 61.7 171 0.36 0.6234 0.0185 0.0786 0.0008 488+5 509 + 67
DBS-1-19 53.7  85.2 0.63 0.2692 0.0154 0.0355 0.0006 22544 522+133
DBS-1-20 137 272 0.50 0.5989 0.0177 0.0755 0.0006 469 + 4 502+ 63
DBS-1-21 152 177 0.86 0.2525 0.0122 0.0359 0.0004 228+3 229+ 10
DBS-1-22 111 136 0.81 0.2473 0.0125 0.0363 0.0005 230+3 224+ 10
DBS-1-23 56.8  98.8 0.58 0.2886 0.0140 0.0359 0.0006 22743 257+ 11
DBS-1-24 83.0 . 117 0.71 0.2887 0.0142 0.0366 0.0005 23243 258+ 11
DBS-18-01 82.6 184 0.45 0.6032 0.0183 0.0759 0.0007 472+ 4 524+ 69
DBS-18-02 55.9 143 0.39 0.6245 0.0225 0.0760 0.0007 472+4 594 + 106
DBS-18-03 41.4 107 0.39 0.6266 0.0253 0.0786 0.0009 488+ 6 528+ 87
DBS-18-04 97.3 225 0.43 0.6009 0.0174 0.0777 0.0007 482+ 4 461 + 65
DBS-18-05 80.9 223 0.36 0.5677 0.0165 0.0734 0.0006 457+4 465+ 67
DBS-18-06 33.8 116 0.29 0.5887 0.0230 0.0759 0.0009 472+5 483+93
DBS-18-07 52.0 126 0.41 0.6116 0.0213 0.0758 0.0008 47145 546 +71
DBS-18-08 68.5 170 0.40 0.7321 0.0241 0.0767 0.0007 477+4 909 + 69
DBS-18-09 2.4 120 0.35 0.5635 0.0195 0.0749 0.0008 466+ 5 417+ 81
DBS-18-10 44.1 111 0.40 0.6052 0.0263 0.0771 0.0008 479+5 498 + 96
DBS-18-11 44.1 146 0.30 0.5679 0.0181 0.0768 0.0008 477+5 369 +71
DBS-18-12 43.8 149 0.29 0.6141 0.0219 0.0771 0.0009 479+5 524 + 81
DBS-18-13 61.5 149 0.41 0.6526 0.0207 0.0823 0.0009 510+ 6 509 + 70
DBS-18-14 39.7 114 0.35 0.6229 0.0238 0.0776 0.0008 482+5 546+ 87
DBS-18-15 79.0 169 0.47 0.6566 0.0221 0.0780 0.0008 484 +5 632470
DBS-18-16 64.5 140 0.46 0.6905 0.0230 0.0744 0.0007 463+4 856+ 71
DBS-18-17 54.3 120 0.45 0.5896 0.0220 0.0757 0.0009 470 +5 476+ 90
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1
Cont. Table 1
wB 107 Th U 207p}, 23577 1o 206p}, 23877 1o “oPh #HU WP 2P0
Th U Ma Ma
DBS-18-18 39.8 107 0.37 0.6430 0.0248 0.0777 0.0009 482+5 609 + 88
DBS-18-19 50.9 160 0.32 0.5807 0.0204 0.0782 0.0009 485+6 389 +83
DBS-18-20 49.9 104 0.48 0.6061 0.0245 0.0768 0.0009 477+5 506 + 89
DBS-18-21 60.8 157 0.39 0.6093 0.0209 0.0769 0.0007 478 +4 522+76
DBS-18-22 52.2 142 0.37 0.5883 0.0195 0.0777 0.0008 483+5 433+176
DBS-18-23 60.2 155 0.39 0.6235 0.0204 0.0790 0.0008 490+ 5 522+74
DBS-18-24 72.9 177 0.41 0.6231 0.0204 0.0791 0.0009 491+5 502 +70
DBS-19-01 88.5 186 0.48 0.5736 0.0202 0.0772 0.0009 479+ 5 376 + 80
DBS-19-02 59.7 141 0.42 0.6211 0.0197 0.0764 0.0008 474+5 576 +69
DBS-19-03 76.8 166 0.46 0.5836 0.0170 0.0763 0.0007 474 +4 439 +67
DBS-19-04 43.1 125 0.35 0.5646 0.0232 0.0772 0.0010 479 + 6 350+ 94
DBS-19-05 61.1 178 0.34 0.5906 0.0183 0.0781 0.0007 485+ 4 467+73
DBS-19-06 70. 4 199 0.35 0.5451 0.0173 0.0775 0.0007 481+ 4 256 74
DBS-19-08 111 234 0.48 0.5775 0.0173 0.0762 0.0008 474 +5 417+65
DBS-19-09 70.9 150 0.47 0.5911 0.0189 0.0757 0.0006 470 + 4 487+ 74
DBS-19-10 157 296 0.53 0.6219 0.0167 0.0777 0.0007 483 +4 532+ 56
DBS-19-11 89.0 208 0.43 0.6144 0.0169 0.0781 0.0007 485+ 4 500 +61
DBS-19-12 42.4 108 0.39 0.6552 0.0226 0.0740 0.0008 460 + 5 765+ 76
DBS-19-13 29.3  94.7 0.31 0.6453 0.0261 0.0777 0.0010 482+6 613+89
DBS-19-14 68.6 196 0.35 0.5769 0.0181 0.0745 0.0007 463 +4 454 +69
DBS-19-15 93.0 205 0.45 0.5747 0.0162 0.0732 0.0007 456 +4 487 +63
DBS-19-16 49.6 128 0.39 0.6038 0.0220 0.0759 0.0007 472+ 4 524+ 83
DBS-19-17 64.0 159 0.40 0.5754 0.0190 0.0756 0.0006 470 + 4 428+76
DBS-19-18 113 232 0.49 0.5927 0.0177 0.0745 0.0007 463+ 4 509 + 65
DBS-19-19 62.3 162 0.39 0.5635 0.0182 0.0742 0.0007 461+4 409 + 68
DBS-19-20 80.8 216 0.37 0.5527 0.0161 0.0765 0.0007 475+ 4 306 + 72
DBS-19-21 65.6 164 0.40 0.5972 0.0237 0.0766 0.0008 476 £5 476 + 87
DBS-19-22 44.3 102 0.44 0.6563 0.0272 0.0780 0.0009 484 +5 654 + 88
DBS-19-23 56.8 138 0.41 0. 5566 0.0180 0.0766 0.0008 476 +5 322+74
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Fig. 5 LA- ICP-MS zircon U-Pb concordia diagrams for rocks from the Duobaoshan Cu deposit
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475.1+5.1 Ma  6b
4 Re-Os 3 o
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1
475.1+5.1 Ma
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Table 2 Re-Os content of molybdenite and model ages of the Dubaoshan deposit
wRe pgg w Os ngg w ¥Re  pg g w ¥0s  ng g Ma
DBS-10 433.0 3.2 0.1693 0.7592 272.1 2.0 2181 18 479.2 6.6
DBS-11 557.5 5.0 0.1823 1.2256 350.4 3.1 2831 26 483.0 7.3
DBS-12 399.0 3.7 0.1842 0.2065 250.8 2.3 1968 16 469.1 6.9
DBS-13 729.4 7.2 0.1938 0.8687 458.5 4.5 3681 31 480.0 7.3
DBS-14 353.9 4.0 0.1014 0.5681 222.4 2.5 1760 15 473.1 7.7
DBS-15 514.4 4.3 0.1016 0.3415 323.3 2.7 2553 21 472.1 6.7
DBS-16 458.6 4.7 0.1029 0.5765 288.2 3.0 2264 18 469.5 7.2
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Fig. 6 Re-Os isochron diagram of molybdenites and weighted average age of the Duobaoshan Cu deposit
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Table 3 Previous isotope ages of rocks related to mineralization in the Duobaoshan Cu deposit
Ma
SHRIMP 485+8 2006 2007
K-Ar 397 1976 1997b
K-Ar 292 1958 1997b
K-Ar 292 1978 1997b
K-Ar 266 1992 1997b
K-Ar 256.3+£0.8 1990 1997b
K-Ar 283.1 1978 1997b
K-Ar 225.8+10.4 1991 1997b
K-Ar 224.69£4.08 1994 1997b
K-Ar 209.03£3.34 1994 1997b
* 252.5 1993 1997b
K-Ar 251.8 1976 1997b
K-Ar 217 1976 1997b
175.4 1993 1997b
K-Ar 288.0 1980 1997b
K-Ar 271.0 1977 1997b
K-Ar 219.0 1976 1997b
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