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Abstract

The exploration of the Tinggong porphyry copper deposit (PCD) has been always focused on a suite of por-
phyritic intrusions, which have been thought to be the Miocene in age. But there is no precise dating work on
them, and the genesis of these intrusions is still enigmatic. Zircon U-Pb SIMS dating of porphyritic monzogranite
in this study indicates that the intrusions intensively exposed in the Tinggong ore district are Eocene (48.88 +
0.53) Ma instead of Miocene in age, and constitute a part of the Gangdise batholiths. High-precision in-situ ion
microprobe analysis of zircon Hf-O isotopes from porphyritic monzogranite shows relatively stable ranges: ey;(z)
=4.4~8.4,and 8% 0=5.81%0~6.62%o, close to data of the member of depleted mantle (DM) in the plot of
3180 versus epy( 7). Such isotopic features indicate that abundant mantle-derived materials (up to 70% ~90% )

were involved in the formation of porphyritic monzogranite. Further studies indicate that such mineralization-un-
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related porphyritic intrusions occur not only in Tinggong but also in such ore deposits as Chongjiang, Bairong

and Gangjiang in the ore concentration area. Thus, the relationship between the porphyritic intrusions and Cu-

Mo mineralization should be adequately considered in the upcoming exploration in this area.

Key words: geochemistry, porphyritic monzogranite, zircon U-Pb dating, zircon Hf-O isotopes, depleted

mantle, copper deposit
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Fig. 1 Simplified geological map of the Gangdise porphyry copper belt in Tibetan orogeny a modified after Zhu et al. 2011
and simplified geological map of the Nimu ore concentration area b modified after Wang et al. 2002
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1 SIMS U-Pb
Table 1 Zircon U-Pb dating results of the Tinggong porphyritic monzogranite
wB 1076 _ Ma
U Th % 2lJ7Pb 2lJ6Pb 16 2()7Pb 235U 16 2lJ6Pb ZSSU 1o 207Pb 235U 16 Z(JGPb ZSSU 16
TG-B037-14 5409 4192 0.775 0.04 0.04740 1.03 0.04931 1.82 0.0075 1.50 48.9 0.9 48.5 0.7
TG-B037-13 545 409 0.750 0.13  0.04496  3.20  0.04668  3.35 0.0075 1.53  46.3 1.6 48.4 0.7
TG-B037-12 900 491 0.545 0.37 0.04524 3.24 0.04892 3.58 0.0078 1.54 48.5 1.7 50.4 0.8
TG-B037-11 445 225 0.505 0.15 0.04588 3.33  0.04772 3.65 0.0075 1.50 47.3 1.7 48.4 0.7
TG-B037-10 413 213 0.515 0.25 0.04559 3.45 0.04948 3.78 0.0079 1.54 49.0 1.8 50.5 0.8
TG-B037-09 268 153 0.570 0.41 .04755 6.12 0.04873 6.30 0.0074 1.50 48.3 3.0 47.7 0.7
TG-B037-08 642 457 0.712 0.22 0.04867 3.60 0.05073 3.94 0.0076 1.62 50.2 1.9 48.5 0.8
TG-B037-07 528 408 0.773 0.21 0.04789 3.03 0.04944 3.57 0.0075 1.88 49.0 1.7 48.1 0.9
TG-B037-06 349 176 0.505 0.41 0.04548 5.27 0.04849 5.51 0.0077 1.59 48.1 2.6 49.6 0.8
TG-B037-05 311 206 0.662 0.25 0.04599 3.92 0.04890 4.25 0.0077 1.63 48.5 2.0 49.5 0.8
TG-B037-04 612 339 0.554 0.37 0.04463 4.01 0.04752 4.31 0.0077 1:57 47.1 2.0 49.6 0.8
TG-B037-03 512 297 0.580 0.22 0.04456 3.19 0.04483 3.53 0.0073 1.53 44.5 1.5 46.9 0.7
TG-B037-02 1130 924 0.818 0.09 0.04747  2.69 0.05136  3.13 0.0078 1.59 50.9 1.6 50.4 0.8
TG-B037-01 497 404 0.812 0.08 0.04418 3.22  0.04627  3.57 0.0076 1.53  45.9 1.6 48.8 0.7
fZl)() 206Pb Znépb
2 Hf-O
Table 2 Zircon Hf-O isotopic data of the Tinggong porphyritic monzogranite
SLu "THE 76Hf 17THf o enr ¢ 5180 %o G

TG-B037 01 0.00172 0.28289 0.00002 5.3 6.08 0.25

TG-B037 02 0.00137 0.28294 0.00002 7.0 6.10 0.30

TG-B037 03 0.00101 0.28296 0.00002 7.5 6.50 0.27

TG-B037 04 0.00106 0.28294 0.00002 7.0 6.47 0.32

TG-B037 05 0.00149 0.28287 0.00002 4.4 6.01 0.40

TG-B037 06 0.00083 0.28297 0.00002 7.9 6.04 0.19

TG-B037 07 0.00113 0.28294 0.00002 7.1 6.31 0.21

TG-B037 08 0.00120 0.28294 0.00002 7.1 6.44 0.31

TG-B037 09 0.00108 0.28296 0.00002 7.5 6.53 0.40

TG-B037 10 0.00103 0.28295 0.00002 7.2 6.48 0.36

TG-B037 11 0.00160 0:28295 0.00002 7.2 6.37 0.21

TG-B037 12 0.00091 0.28284 0.00002 3.6 5.96 0.28

TG-B037 13 0.00126 0.28295 0.00002 7.5 6.25 0.45

TG-B037 14 0.00379 0.28293 0.00002 6.4 6.22 0.29

TG-B037 15 0.00146 0.28295 0.00002 7.3 5.86 0.34

TG-B037 16 0.00202 0.28297 0.00002 7.9 5.94 0.32

TG-B037 17 0.00136 0.28293 0.00002 6.7 6.08 0.46

TG-B037 18 0.00117 0.28293 0.00002 6.6 6.45 0.28

TG-B037 19 0.00107 0.28296 0.00002 7.8 5.81 0.37

TG-B037 20 0.00173 0.28298 0.00002 8.4 6.26 0.41

TG-B037 21 0.00656 0.28309 0.00003 12.2 6.62 0.20

2001
Wen et al. 2008 Mc-
65 Ma - Dermid et al. 2002
50 Ma - —

65~41 Ma
2003
Davies et al. 1995 D M A van de Zedde et al. 2004 Mo et al. 2008 Lee et al. 2009
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