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Abstract The Qingcaoshan porphyry Cu-Au deposit located in the southern Qiangtang Terrane southern to northern Bangongco
belt is a newly discovered porphyry Cu-Au deposit having tremendous potential. Zircon U-Pb geochronology and trace element
geochemistry of the ore-bearing granodiorite porphyry in the Qingcaoshan is studied first time in this article. Based on the LAACPMS U-
Pb geochronological investigation of 13 zircon grains in ore-bearing porphyry the weighted average of **Ph/**® U age of 114. 60 +
1.20Ma ( MSWD =0. 33) was attained. The age is consistent with the age of ore-bearing porphyry in the Duobuza porphyry Cu deposit
and the metallogenic age of the Bolong porphyry Cu deposit which also located in this belt. Using zircon Ti thermometer the forming
temperature of zircons was calculated and most of them less than 700°C. Such a low crystallization temperature indicates that porphyry
magma derived from rocks that experienced melting under near-water saturated conditions. The trace element geochemical investigation
of zircons show that the Qingcaoshan porphyry Cu-Au deposit formed in continental arc and that is consistent with the forming setting of
the Duobuza porphyry Cu deposit from the predecessors”study. Similar diagenetic or metallogenic age and the same tectonic setting
indicate that Bangongco porphyry copper belt exist objectively which is mainly composed of the Qingcaoshan porphyry Cu-Au deposit
the Duobuza porphyry Cu deposit and the Bolong porphyry Cu deposit. Based on the geochemical characteristics of contemporaneous
volcanic rocks in the Qingcaoshan and the Duobuza deposit and combined with the classical metallogenic model of porphyry copper
deposits in arc settings we proposed the geodynamic mechanism of Bangongco porphyry copper belt. In the early cretaceous
Bangongco oceanic crust is subducting northward. When subducted down to a proper depth mass dehydration effect occurred in oceanic
plate and it caused partial melting of mantle wedge. The magma enriched in Cu and other components which produced by the partial
melting migrate upward and develop into a magma chamber related to mineralization in shallow crust. Some of them erupt and form
Meirigiecuo Formation volcanic rocks. Particular part of them emplace in hypabyssal-ulira shallow crust and form porphyritic plutons or
porphyry deposits. With the magma emplaced in the different time and place finally Bangongco porphyry copper belt is formed.

Key words LA-CPMS U-Pb geochronology; Zircon trace element;, Zircon Ti thermometer; Qingcaoshan; Bangongco porphyry
copper belt
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Fig. 1 Tectonic framework of West Tibet ( a) and regional geological sketch map of Qingcaoshan porphyry Cu-Au deopists
1-Quaternary; 2-Palaeogene Kangtuo Fm. conglomerate; 3-Cretaceous Abushan Fm. mudstone; 4-Cretaceous Meirigiecuo Fm. andesite; SJurassic
metamorphic siltstone; 6-Jurassic Buqu Fm. limestone; 7-Jurassic Quemocuo Fm. metamorphic quartz—sandstone; 8-Triassic Riganpeicuo Fm. slate; 9-Dyas

limestone; 10-granodiorite; 11-fault; 12-Qingcaoshan porphyry Cu-Au deopists; BNS-Bangongco-Nujiang Suture Zone; YZS—Yarlung Zangbo Suture Zone
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Fig.2  Alteration-mineralization zoning sketch map of Qingcaoshan porphyry Cu-Au deopists
1-Quaternary; 2-siltstone mica schist of Middle Jurassic Quemocuo Fm.; 3-granodiorite-porphyry; 4-granite porphyry; S-eryptoexplosion breccia;

6-silicification chloritization sericitization belt; 7-quartz—sericitization argillization belt; 8-hornfelsic propylitization belt
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Fig.3  Cathodoluminescence ( CL) images locations of U®Ph spot analyses and **Ph/**U ages of zircon in the host
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1 LA-CP-MS U-Pb
Table 1  The results of U-Pb isotopic dating for the single-grain zircon in host porphyries of Qingcaoshan
( x1079) o (Ma) 1o
Th/U
Pb 22T 28y WpL2%ph 1o 27Ph/2U 1o 25PL/2%U 1o 27Ph/2Pb 1o 27Pb/25U 1o 2Pb/2U 1o
204 14.01 202 677 0.30 0.0500 0.0021 0.1263 0.0055 0.0182 0.0002 198 100 121 5 116.39 1.11
202 16.13 163 794 0.21 0.0486 0.0017 0.1226 0.0041 0.0183 0.0002 128 83 117 4 117.19 1.10
203 20.01 325 952 0.34 0.0498 0.0016 0.1264 0.0039 0.0184 0.0002 183 72 121 4 117.44 1.12
205 12.57 122 645 0.19 0.0459 0.0019 0.1128 0.0044 0.0179 0.0002 116 108 109 4 114.25 1.22
206 21.65 335 1041 0.32 0.0490 0.0016 0.1243 0.0042 0.0183 0.0002 146 71 119 4 117.10 1.07
208 19.78 227 968 0.23 0.0515 0.0016 0.1304 0.0041 0.0184 0.0002 261 72 124 4 117.47 1.23
2041 16.25 209 790 0.26 0.0489 0.0016 0.1226 0.0041 0.0182 0.0002 143 80 117 4 116.42 1.06
2042 16.15 219 776 0.28 0.0480 0.0016 0.1205 0.0040 0.0183 0.0002 98.2 79.6 116 4 116.89 1.27
2043 19.21 494 863 0.57 0.0485 0.0020 0.1213 0.0048 0.0182 0.0002 124 94 116 4 116.43 1.08
2046 18.37 191 921 0.21 0.0485 0.0018 0.1201 0.0044 0.0180 0.0002 128 89 115 4 115.18 1.18
2047 6.88 93.0 345 0.27 0.0593 0.0037 0.1468 0.0091 0.0181 0.0003 589 135 139 8 115.50 2.11
2048 18.24 190 912 0.21 0.0515 0.0014 0.1265 0.0037 0.0178 0.0002 265 63 121 3 113.64 1.19
2049 11.11 132 540 0.24 0.0572 0.0023 0.1417 0.0058 0.0180 0.0002 502 89 135 5 115.13 1.39
(b)
(2)
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Fig. 4 U-Pb concordia diagram and weighted average of **Ph/*® U age of zircon in the host porphyries of Qingcaoshan
2 (x107%
Table 2 The results of trace elements for the single-grain zircon in host porphyries of Qingcaoshan ( x 10 ~°)
Ti Nb Ta Y La  Ce Pre Nd Sm Eu GId T Dy Ho Er Tm Yb Lu YREE SEu &Ce
204 3.38 223 1.35 517 021 7.51 0.16 0.98 1.36 0.56 7.20 2.77 354 15.8 84.4 21.9 244 57.8 480.5 0.4 9.36
202 1.50 279 1.69 970 0.017 3.97 0.050 0.90 1.96 0.62 129 504 69.9 30.0 159 39.4 443 102 867.9 0.28 21.73
203 2.36 S5.18 277 1035 0.044 11.2 0.021 0.53 1.37 0.57 10.7 4.55 654 30.8 172 44.6 508 120 970.0 0.32 90.34
205 1.39 2.09 159 547 0.012 3.95 0.027 0.37 0.75 0.30 6.62 2.69 36.0 16.3 888 229 257 59.6 495.1 0.28 38.53
206 2.04 3.41 226 816 0.049 6.15 0.039 0.26 1.49 0.42 10.6 419 552 24.8 132 32.6 361 836 712.2 0.23 32.51
208 1.47 3.03 1.94 754 0.044 494 0.035 0.49 1.21 0.42 891 3.72 51.0 22.1 120 30.7 340 78.6 662.1 0.28 29.13
2041 1.30 2.8 1.70 713 0.010 5.86 0.030 0.64 1.38 0.45 8.00 3.46 47.2 21.5 116 29.3 334 77.8 645.0 0.32 53.66
2042 0.44 2.00 1.39 551 0.015 453 0.020 0.27 0.8 0.35 7.66 291 37.6 17.0 88.3 22.1 245 57.8 484.9 0.28 53.51
2043 810 4.88 1.38 1230 0.013 899 0.097 2.04 4.16 1.29 23.8 7.83 99.4 39.5 192 42.4 433 93.6 947.7 0.31 27.32
2046 2.75 3.18 1.96 792 0.0490 4.46 0.014 0.44 1.09 0.36 9.38 3.74 52.6 242 129 32.8 364 858 7081 0.24 40.75
2047 0.64 1.51 0.90 342 0.059 4.25 0.047 0.11 0.75 0.24 3.61 1.58 220 10.0 57.0 148 169 40.0 323.5 0.37 18.61
2048 0.95 2.77 1.81 660 0.015 3.66 0.014 0.20 0.86 0.32 7.85 3.10 43.7 19.7 109 27.9 311 72.4 599.8 0.25 57.30
2049 10.0 2.63 1.40 625 0.16 525 0.088 0.97 1.35 0.54 7.15 3.05 40.2 18.5 102 26.7 308 745 588.5 0.43 10.67
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Table 3 The calculation results of crystallization temperature of zircon in host porphyries

204 202 203 205 20-6 20-8 2041 2042 2043 2046 2047 2048 2049
7(C) 730. 8 661. 8 699. 1 655. 6 686.7 660. 1 650. 4 574.6 817.3 712.3 598. 8 626.9 840.9
; 114. 60Ma ( ) o
o Yb/Dy-Y.Lu/Hf-Y.Th-Gd.Ce-Y (7
(VAB) ;
5.2 U/Yb-HE (  8a)
( ) U/Yb-Y
Ti ( Watson and Harrison 2005; ( 8h) °
Watson et al. 2006; Ferry and Watson 2007)
. 71Si0, < ZeTiO, VTiSi0, Ti ( ) .
Si( Harrison et al.  2005; Tailby (
2011) 7iSi0, + Ti0, = ZiTiO, + Si0, . ) ( )
Ti Sio, ( Si0,) .TiO, ( Winter 2001)
( aTiO,) (7)o °
log( Ti<n-zircon) +logaSiO, —logaTiO, =A +B/T (2012) -
Ferry and Watson( 2007) A B 113.7 £0.5Ma A, A,
Ti : o A A, A,
Log( Ti-n—zircon) =(5.77 = 0.072) — (4800 +86) / 2 (Eby 1992)
T(K) -logaSiO, + logaTiO, Eby : A
Ti Si Y-Nb WPG ( Eby 1990 1992;
< 1000MPa Bonin 2007) (2012) Y-Nb
( Ferry and Watson 2007; WPG VAG
2010) - A,
Ti ; ( Bonin
. Ti ( 2 2007) A -
aSi0, =1 aTio, .
aTiO, = 0. 6 ( Hayden and
Watson 2007) 3. 5.4
( >750%C) U-Pb
Ti 114.60 +1.20Ma - -
( 680°C) (1
(Harrison et al.  2007) o 3 SHRIMP U-Ph 121. 6 + 1. 9Ma( 2008)
70% 700°C
° ( 2006; 2009;
2009)
5.3 ( )
. (119.4 1. 3Ma) (
2011) - .
» Schulz et al. (2006) ( N ( 2007;
) ; 2008; 2009) ;

Grimes et al. (2007)
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Fig. 7 Discrimination plots of different tectonic setting for the zircon ( base map after Schulz er al. 2006)
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Fig. 8 Discriminant diagrams with different crystallization setting zircon fields ( base map after Grimes et al. 2007)
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