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Abstract: The Bangpu deposit is a large-scale porphyry deposit after Qulong and Jiama in the Gangdese porphyry copper
metallogenic belt. Zircon U-Pb dating, whole rock elemental and Sr-Nd-Pb-Hf isotopic compositions of the biotite monzo-
nite have been performed in this study in order to identify the origin of parental magma and constrain magma evolution his-
tory. The rocks have average SiO, of 73. 52% and are belonging to calc-alkalic and weak peraluminous granite. The rock is
enriched in large-ion lithophile elements such as K, Rb, Th and depleted in high field strength elements including P, Nb,
Ti. The zircon U-Pb age is (62.24+0.32) Ma, "°Hf/""Hf is between 0.282892 and 0. 283014 and the average &,,(t)
value is 7. 3. The biotite monzonite is originated from the partial melting of the mantle wedge triggered by the subducted
Tethyan oceanic slab. The parental magma then experienced extensive fractional crystallization with addition of ~20% crus-
tal materials.
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Geological maps of metallogenic belts within the Tibetan orogenic belt(a)and the Bangpu deposit(b)
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Fig.2  Photos of the biotite monzonite in the Bangpu deposit
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Table 1  Major and trace element abundance of the biotite monzonite in the Bangpu deposit
5 F BP12-41 BP12-41 BPI12-41 BP12-41 BPI12-41 5i BP12-41 BP12-41 BPI12-41 BP12-41 BP12-41
A1-1 12 -1-3 -1-4 -1-5 A1-1 12 -1-3 -1-4 -1-5
Si0, 75.19 73.31 72.13 74.19 72.77 Nb 10.8 12.2 45.8 8.83 14.9
AL O, 13.45 14.15 14.61 13.98 14.56 Ta 0.86 0.84 1.61 0.98 1.56
Ca0 1.26 1.35 1.6 1.1 1.47 Zr 77.9 73.1 87.4 55.2 78.7
Fe, 04 0.55 0.78 0.75 0.58 0.72 Hf 3.19 2.77 3.71 2.13 3.46
FeO 0.75 0.83 1.1 0.52 0.81 Sn 1.2 1.41 2.9 0.88 1.4
K,0 3.59 3.9 3.11 4.88 3.6 Ti 1183 1401 1805 862 1411
MgO 0.39 0.52 0.7 0.29 0.54 v 16.6 19.5 28.1 12 16.7
MnO 0.06 0.07 0.12 0.04 0.06 La 20.1 25.5 22.4 15.2 21.3
Na, O 3.83 3.96 4.38 3.53 4.17 Ce 41.3 51.1 43.8 30.6 43.9
P,0; 0.05 0.06 0.08 0.05 0.06 Pr 4.38 5.38 4.88 3.21 4.72
TiO, 0.19 0.23 0.28 0.15 0.23 Nd 14.2 17.8 16.2 10.6 16.1
CO, 0.34 0.34 0.17 0.3 0.34 Sm 2.99 3.49 3.32 2.26 3.12
H,0" 0.26 0.3 0.38 0.31 0.38 Eu 0.5 0.58 0.56 0.45 0.56
LOI 0.33 0.43 0.55 0.4 0.52 Gd 3.19 3.47 3.54 2.2 3.09
JES 100.24 100.23 99.96 100.32 100.23 Th 0.6 0.57 0.62 0.39 0.5
Li 33.5 38.4 50.6 20.3 32.9 Dy 3.72 3.25 3.58 2.3 2.77
Be 1.09 1.13 1.35 0.71 1.03 Ho 0.79 0.65 0.75 0.5 0.58
Cr 3.59 3.24 0.9 2.8 3.19 Er 2.54 2.01 2.38 1.6 1.82
Mn 461 578 852 286 499 Tm 0.41 0.31 0.38 0.26 0.29
Co 1.83 2.15 2.66 1.22 2.4 Yb 2.94 2.3 2.79 1.86 2.16
Ni 2.32 2.37 1.83 2.01 2.58 Lu 0.49 0.38 0.46 0.3 0.35
Cu 2.07 1.85 6.99 1.64 1.91 Sc 4.44 5.24 6.66 2.76 5.2
Zn 14 17.5 37.6 11 18.3 Y 26.5 21.1 23.4 16.2 17.2
Ga 12.9 14.3 14 11.4 14.9 A/CNK 1.08 1.07 1.08 1.07 1.08
Rb 126 135 124 125 128 SREE(AE Y) 98.15 116.79 105.66 71.73 101.26
Sr 135 148 131 126 141 LREE 83.47 103.85 91.16 62.32 89.70
Cs 3.72 4.33 5.81 2.91 4.41 HREE( A& Y) 14.68 12.94 14.50 9.41 11.56
Ba 372 428 329 518 387 LREE/HREE 5.69 8.03 6.29 6.62 7.76
Pb 16.8 17.6 14.9 19.1 17.2 Lay/Yby 4.90 7.95 5.76 5.86 7.07
Th 16.7 18.3 17.1 11.7 17 3Eu 0.49 0.50 0.50 0.61 0.55
U 1.67 1.34 2.59 0.82 1.11 d3Ce 1.03 1.02 0.98 1.02 1.03

W ERICE N %, B LA E X107,

(B 6), BE 7.3, 5l Be HE B AR 1,y K
456 Ma,f,,, Yt R —-0.93,
3.5 Sr-Nd-Pb [F] i Z4H1E

Bm TRAER M (YS/"Sr), {2 0.7100 ~
0.7104, 25 (LG 2 /N s ey, (1) R -4.79~ =3, 11,
S A, Nd [A]  28 7 161 b g A X AR i 4 P
109~ 141 Ma, £ ("St/*Sr) -ey,(t) Bt b (K Ta),
AT HE G A 1 76 T 42 22 R e o oG T8 A 2R RO
= KK AEDn Pb/Pb, *Pb/Pb,
Ph/*Ph 4> B Ky 18.451 ~ 18.536, 15.853 ~

15.897.38.951 ~38.996, /3 fii T iR Hh sk b & =2
I, EMII EJ7 (K 7b)

4 3t
4.1 EEREAK

A X K AL 5 BE 7 #5 A U-Pb 4 %
(16.23+0. 19) Ma( B /&2 2011) , 5 W 4F # B
FEAAH Re-Os 4F 5 15. 32 Ma( i #E 425 ,2003) 3£ F
—H, AN, FE L FR A R M s AR iR
F7(14.46+0.38) Ma (X BEMEZE 2013), B — kK
15 A IR X 32 4 & BLI B 8 0 A 3K, HAR
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Fig.3 Binary diagrams of SiO, vs K,0(a)and A/CNKvs A/NK(b) of the biotite monzonite in the Bangpu deposit
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F2 HETRKEZ KRS LA-ICP-MS $EHU-PhAE 8 iX B 47
Table 2 LA-ICP-MS Zircon U-Pb dating results of the biotite monzonite in the Bangpu deposit
e t/Ma
o Pb/ Th/ U/ Th
3 X106 x10°  x10° U b wp}, 206p}, 207p}, 207p, 206p,
206p}, lo 235y o T lo 206p}, lo w0 ey lo
BP12-41-1-1 47.7766 235.6887 86.2877 2.7314 0.0487 0.0032 0.0647 0.0041 0.0097 0.0003 131.6 148.1 63.6 3.9 623 1.7
BP12-41-1-2 57.4995 344.5803 89.1366 3.8658 0.0492 0.0030 0.0660 0.0041 0.0097 0.0002 166.8 144.4 649 39 624 1.5
BP12-41-1-3 92.3896 407.1499 534.3866 0.7619 0.0498 0.0004 0.0665 0.0006 0.0097 0.0001 183.4 21.3 654 0.5 622 0.4

BP12-41-1-7 144.8950 773.1029 308.8406 2.5032 0.0495 0.0010 0.0666 0.0017 0.0097 0.0001 172.3 46.3 654 1.6 62.5 0.6

BP12-41-1-8
BP12-41-1-10
BP12-41-1-13
BP12-41-1-14
BP12-41-1-15
BP12-41-1-16
BP12-41-1-17

BP12-41-1-19

19.1357  99.0822 63.3839 1.5632 0.0499 0.0016 0.0661 0.0020 0.0097 0.0001 190.8 71.3 65.0 1.9 622 0.9

73.2694 341.3917 113.5621 3.0062 0.0517 0.0024 0.0701 0.0038 0.0098 0.0002 333.4 102.8 68.8 3.6 63.1 1.3

55.9830 387.4664 96.3964 4.0195 0.0487 0.0057 0.0648 0.0074 0.0097 0.0002 131.6 255.5 63.8 7.1 62.1 1.2

85.4383 456.1566 685.3718 0.6656 0.0491 0.0006 0.0657 0.0012 0.0097 0.0001 150.1 259 64.6 1.1 623 0.7

124.2668 697.3664 1620.7580 0.4303 0.0492 0.0002 0.0658 0.0005 0.0097 0.0000 166.8 11.1 64.7 0.4 62.2 0.3

31.3835 208.1353 65.1579 3.1943 0.0484 0.0040 0.0649 0.0049 0.0098 0.0002 116.8 185.2 63.8 4.6 62.8 1.2

71.9347 450.4912 185.3889 2.4300 0.0493 0.0013 0.0658 0.0017 0.0097 0.0001 166.8 59.3 64.7 1.7 62.2 0.6

29.1947 171.2711 255.1366 0.6713 0.0495 0.0006 0.0660 0.0008 0.0097 0.0001 168.6 27.8 64.9 0.8 62.2 0.3
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Table 3 In situ zircon Lu-Hf isotope results of the biotite monzonite at Bangpu

Je=2 6yh/ T HE 7o Lu/ T HE o {1 HE 20 eni(1) tyy/Ma S S
BP12-41-1-1 0.149135 0.002408 0.283014 0.000021 9.8 351 506 -0.93
BP12-41-1-2 0.121590 0.002091 0.282912 0.000019 6.2 496 735 -0.94
BP12-41-1-3 0.195976 0.004328 0.283073 0.000024 11.9 277 375 -0.87
BP12-41-1-7 0.161782 0.002768 0.282986 0.000027 8.8 395 569 -0.92
BP12-41-1-8 0.068733 0.001289 0.282981 0.000022 8.7 386 576 -0.96
BP12-41-1-10 0.122513 0.002229 0.282899 0.000025 5.8 518 766 -0.93
BP12-41-1-13 0.095111 0.001753 0.282892 0.000026 5.5 521 780 -0.95
BP12-41-1-14 0.219714 0.003827 0.282898 0.000027 5.7 543 772 -0.88
BP12-41-1-15 0.126349 0.002257 0.282892 0.000027 5.5 528 782 -0.93
BP12-41-1-16 0.168041 0.002933 0.282965 0.000027 8.1 428 617 -0.91
BP12-41-1-17 0.237527 0.004126 0.282995 0.000034 9.1 397 553 -0.88
BP12-41-1-19 0.070809 0.001267 0.282979 0.000023 8.6 390 582 -0.96

F4 BETABZ-KERSE

Sr-Nd-Pb AL EHITE R

Table 4 Sr-Nd-Pb isotopic compositions of the biotite monzonite at Bangpu

FES S BP12-41-1-1 BP12-41-1-2 BP12-41-1-3 BP12-41-1-4 BP12-41-1-5
Rb(pg/g) 123.9 137.1 122.7 126.8 130.2
Sr( pe/g) 134.1 151.2 128.6 128.3 143.5
STRb/ %S¢ 2.729 2.673 2.815 2.906 2.684

878/ 868 0.7112 0.7110 0.7114 0.7115 0.7110
Sm( ng/g) 3.218 3.273 3.507 2.413 2.984
Nd(pg/g) 15.16 15.97 17.41 11.15 15.32
S m/ Nd 0.1295 0.1219 0.1216 0.1302 0.1181
"IN/ Nd 0.5125 0.5124 0.5124 0.5124 0.5125
(*Sr/%Sr) 0.7101 0.7100 0.7103 0.7104 0.7100

("Nd/'"Nd), 0.51243 0.51238 0.51236 0.51236 0.51244

exa(t) -3.42 -4.45 -4.66 -4.79 -3.11

tyu/Ma 127 125 127 141 109
U/ (pg/g) 1.608 1.401 2.436 0.7691 1.085
Th/(pg/g) 14.93 18.85 16.49 12.07 16.23
Pb/(pg/g) 17.26 18.14 15.23 20.15 16.94
206py, /204p}, 18.479 18.467 18.503 18.536 18.451
207p,/204p}, 15.867 15.853 15.881 15.875 15.897
208py, /204p}, 38.962 38.951 38.984 38.996 38.979
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Fig.5 Cathodoluminescence images(a)and U-Pb concordia diagram(b) of zircons from the biotite monzonite in the Bangpu deposit
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