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Abstract: The Qibaoshan Cu-polymetallic deposit in Liuyang is belong to the west section of
Qinzhou-Hangzhou metallogenic belt,and it is the largest Cu-polymetallic deposit in northeastern Hunan
Province. The quartz-porphyry is on a great contribution of the mineralization of the Qibaoshan Cu-polymetal-
lic deposit. The zircons from quartz-porphyry are typical magmatic zircons. LA-ICP-MS U-Pb dating of the
zircons shows the age of 154.8 + 1.8 Ma, which represents the crystallization age of quartz-porphyry, and indi-
cate it was Late Mesozoic intrusion. The new born zircons have intermediate "Hf/'’Hf of 0.282120 ~
0.282539, gy (t) of -19.8 ~ -4.9, model age of crust tpyp from 1519 to 2450 Ma, indicating that the rock was
formed by the partial melting of the Paleoproterozoic to Mesoproterozoic crust. Through the comprehensive
study of crystallization age and Hf isotope model age of the zircons, the crustal magma formed the quartz-por-
phyry was from a mixed magma from the crust source and the mantle source or form a mixed magma with the
characteristics of the depleted mantle, which may containing the very old continental crust (the Hadean crust).

In 175 ~ 145 Ma, an extensive rocks related to the porphyry and skarn copper deposit intruded of
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Qinzhou-hangzhou metallogenic belt. And these rocks were the product of the heyday of the system of temper-

ature increasing and pressure depressing after the Izanagi Plate subducting toward northwest into the South

China Block. The study of the geochemical characteristics of the quartz-porphyry before shows that the magma

also having the the mantle source. All these data suggest the magma from the partial melting material of Paleo-

proterozoic to Mesoproterozoic crust or even much older crust was in the magma chamber already, the as-

thenospheric mantle fluid upwelling into the magma chamber and they mixed inhomogenously by the effects

of the delamination of lithosphere and asthenosphere upwelling. And then the magma intruded upward to form

the quartz porphyry.

Key words: quartz-porphyry; zircon U-Pb dating; Hf isotopes; petrogenesis; Qibaoshan Cu-polymetallic de-
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Fig. 1 Geological sketch map of the Qibaoshan Cu polymetallic deposit
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Fig.2 Cathodoluminance (CL) images of zircon from quartz—porphyries (QB-27) in the Qibaoshan Cu—polymetallic
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Table 2 Zircon Hf isotopic compositions of the quartz—porphyries in Qibaoshan Cu-polymetallic deposit

Y
WA PHEMTHE 26 VSLw/'PHE 26 YL/ATHE 26 (T;;; e(0) i) (tm) (t;[“:) 26 fiom
QB-27
01 0.282584 0.000019 0.001027 0.000014 0.024316 0.000328 235 -67 -17 950 1378 25 -0.9691
02 0.282496 0.000024 0.001005 0.000017 0.024969 0.000407 706 -98 53 1073 1298 31 -0.9697
03 0.282529 0.000024 0.000435 0.000012 0.011198 0.000253 382 -87 -04 1012 1408 31 -0.9869
04  0.282561 0.000022 0.000930 0.000008 0.022751 0.000166 433 -75 17 979 1313 28 -0.9720
05  0.282539 0.000015 0.001141 0.000005 0.031544 0000142 155 -83 -50 1016 1523 18 -0.9656
06  0.282456 0.000023 0.001226 0.000005 0.032979 0.000151 155 -113 -80 1137 1711 30 -0.9631
07  0.282557 0.000021 0.000835 0.000009 0.018264 0.000234 369 -7.7 03 982 1357 26 -0.9749
08  0.282539 0.000053 0.000560 0.000017 0.014618 0.000526 159 -83 49 1001 1519 71 -0.9831
09 0.282120 0.000035 0.000928 0.000016 0.024446 0.000470 154 -23.1 -19.8 1596 2450 46 -0.9720
10 0.282300 0.000034 0.000386 0.000020 0.010733 0.000550 154 -168 -13.4 1326 2051 44 -0.9884
11 0.282339 0.000051 0.000639 0.000048 0.018106 0.001353 761 -154 1.1 1281 1609 68 -0.9807
12 0.282258 0.000030 0.001113 0.000046 0.029271 0.001469 719 -182 -29 1410 1831 39 -0.9665
13 0.282421 0.000016 0.000687 0.000003 0.018195 0.000119 819 -125 52 1168 1389 19 -0.9793
14 0.282550 0.000019 0.000690 0.000016 0.018277 0.000451 183 -79 40 989 1481 24 -0.9792
15 0.282523 0.000028 0.001014 0.000016 0.026045 0.000372 158 -89 -55 1035 1556 36 -0.9695
16 0.282436 0.000023 0.001011 0.000010 0.026386 0.000284 151 -11.9 -87 1157 1755 29 -0.9695
17 0.282485 0.000212 0.000890 0.000003 0.018508 0.000069 158 -102 6.8 1085 1640 294 -0.9732
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Fig. 4 Plots of zircon & Hf(t) values vs U-Pb ages for the quartz—porphyries in the Qibaoshan Cu—polymetallic deposit
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