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Geological maps of metallogenic belts within the Tibetan orogenic belt

(a; adapted from Zheng Y C et al. , 2012) and the Bangpu deposit (b; modified after Zhou Xiong, 2012)
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Fig. 2 The distribution of alteration along the 60 (a) and 0 (b) prospecting lines in the Bangpu porphyry-skarn deposit,

Tibet, outlining concentric alteration zoning from an inner biotite alteration zone, through silicification and phyllic

alteration zones to an outer propylitic alteration zone
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Fig. 3

Hand-specimen photograph(a) and photomicrograph(b) of the lead-zinc ore in the Bangpu porphyry-skarn deposit, Tibet
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Table 1 Analytic results of Sr-Nd-Pb isotopic compositions of ore-bearing porphyritic monzogranite at Bangpu in Tibet
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Fig. 6

CL images of the tested zircons and Hf isotopic compositions of the porphyritic monzogranite porphyry at Bangpu

deposit in Tibet. Red circles are the testing positions of U-Pb dating while yellow circles are of Hf isotope analysis The

basemap is after Yang Zhiming, 2008
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Table 2 Analytic results of LA-ICP-MS Lu-Hf isotopic compositions of ore-bearing porphyritic monzogranite at Bangpu in Tibet

HE Ak 76 YhH /17T HE 76 Lu/17T HE 176 | /17T HE +26 enr (0) enr (1) Tom (Ma) | THhu (Ma) Sru/ue
BP12-6-1-2 0.069862 0.001346 0.282852 0.000018 2.8 3.1 573 898 —0.96
BP12-6-1-4 0.050915 0.000845 0. 282894 0.000028 4.3 4.6 506 803 —0.97
BP12-6-1-5 0. 066989 0.001136 0.282979 0. 000026 7.3 7.6 388 609 —0.97
BP12-6-1-7 0.077316 0.001577 0. 282957 0.000019 6.5 6.8 425 660 —0.95
BP12-6-1-8 0.046228 0.000885 0. 282892 0.000024 4.3 4.6 508 806 —0.97
BP12-6-1-9 0.098922 0.001851 0. 282887 0.000018 4.1 4.4 530 819 —0.94
BP12-6-1-10 | — KA1k 0. 068659 0.001363 0.282949 0. 000019 6.2 6.6 434 678 —0.96
BP12-6-1-11 | % B 7 0.035174 0.000738 0.282917 0.000025 5.1 5.4 472 751 —0.98
BP12-6-1-12 0.066825 0.001152 0.282914 0.000028 5.0 5.3 481 756 —0.97
BP12-6-1-13 0.063272 0.001022 0. 283009 0. 000032 8.4 8.7 344 541 —0.97
BP12-6-1-15 0.073865 0.001143 0.282963 0.000026 6.7 7.0 412 647 —0.97
BP12-6-1-16 0.068273 0.001117 0.282924 0.000021 5.4 5.7 466 734 —0.97
BP12-6-1-18 0.036658 0.000627 0. 282864 0.000024 3.3 3.6 545 870 —0.98
BP12-6-1-19 0.045043 0.000705 0.282826 0. 000027 1.9 2.2 599 955 —0.98

K3 BREBHPFEVRERY (AT R-SrAUESTER

Table 3 Analytic results of Rb-Sr isotopic compositions of pyrite-sphalerite in the Bangpu skarn mining area, Tibet

ke 7] Rb(X10%) Sr(X1076) §TRb /%7 Sr o 87 Sy /86 Sy o
BP12-20-1 W 2.015 1. 829 3.256 0.01 0.714663 0. 00005
BP12-20-5 IR AT 0. 1958 2. 453 0.2351 0.01 0.714011 0. 00005
BP12-21-3 s 1.986 0.7416 7.903 0.01 0. 715539 0. 00005
BP12-21-7 SE=27n 0.1537 0. 8815 0.5146 0.01 0. 714088 0. 00005
BP12-21-8 W 0.9714 1.212 2.357 0.01 0. 714445 0. 00005
BP12-22-1 AR 0. 4835 1.593 0. 8934 0.01 0. 714093 0. 00005
BP12-22-5 RGN 1.527 0. 9365 4. 812 0.01 0. 714996 0. 00005
BP12-22-6 W 1. 896 5.703 5.703 0.01 0. 715092 0. 00005
BP12-23-4 N 0. 9432 1.825 1.825 0.01 0. 714356 0. 00005

BP12-23-5-2 LR 1. 635 6.147 6.147 0.01 0.715127 0. 00005
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Fig. 7 Isochron diagram for coprecipitated pyrite and
sphalerite in the Bangpu skarn mining area in Tibet
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BEA B BRIA v U 1 B M IR TR BE A TR L I E
U5 T8 A0 R840 R DA 5 AT 152 19 38 43 4 il (Zhao
X Y etal., 2014),

W KA KBS A e (OfEN 2.2~8.7,
HAT4ER 0 HI [F] 47 5 82 04E I8 (541 ~955Ma) Al
Nd [F] o7 24 2 4R I (1020 ~ 1050Ma) , fiF L [ X] i
T BE 2 T A PR ST B A — B A R TR XN A
W B BT AE T H 58 s KR AE KBS B A = Y
WO LA AT 7. 76 ~7.85 Z ], R A A
A R RO B Ph R 1R DX AR AE R B

EHSEY . BT LA R AE R BEE R T AR KR
& HbFE T B2 M R A3 L X R A
PRAE 25 [ b A7 b 0 4 05 o L % el A4 A — 25 (&
D,

AR IR A R M AT B A T b
70 [ 8 43 st DRSS =B g 4 T 4B /R TR AE KBS
(A R o DX ) R o B0y 11 S R 5 B A
HROBT T A7 7E 2 T T S 17 3 Bl GEX e HE S, 2013)
T P b 0 2 S 1 TR A S A3 R A R T —
PR 9 J R VR R e AAGRE

65Ma LAk, FJ1EE Hi 4 F0 iz 5% b 44 11 568 210l ik
SR R M 5EHG JRE  ERE AR RS 1 G AR e
H 25Ma Lk, B BE Al R A o 310 X0 6 357 g 0. 47 19 437
B DRI S A B E S A B AR R %) DT 5 R O T ) S
. BT IR AT Rz b A e 5 b A
LG SE A 7 N N L P T NI AV T V£
S5 fn L R L T R R b A ) DT A e ) R
(Zhu D Cetal., 2012), 4 | Jf ) 5 Ui Pl 4t g 355 5
J5 L W5 1R b R R DX M SR By 2 T 2 i P
Py AR L A R 5 SO AR T o M U T B T XIS
Wi BES B A A SR A K &
b 58 P 5T 0 R AT b SE ER A A ROR B T R E R K
WKk a (K 9)(Zhao X Y et al. , 2014),

4.2 XHKE Mo iR

KZHBEAE R Co K E A Mo A F
0. 005 % ~0. 03 % Z [a] s #H I » FB & 0 IR ™ IC & LA
Mo b . 4 Cu, Mo 1 F ¥ i 7y ~ 0. 089%,
Mo/Cu HAEZ N 0.3, FRETH K 9 B0~ B AL 5 X
JEITBE S A EH BB AT R — R (45 Re-
Os 4F 8k 15. 3240, 79Ma; #6426, 2003) , 13 ]
X PRIE BT AH B i) K Hi A4 35 2R 85 b (Hou Z Q
et al. ,2004,2011) , IR BE A 717 b (9 BE S 0
IRds R ZH L Cu gy FE R TTE 42 & Mo,
PRt % A0 PR & Mo Bt R i R0 A B T R £k X
H A IRV RS0 B 2 1 e o PR B 3 R AR
— PR AL I R R T AE .

L [ PR B X E Mo BIBEA T RA B A £ A
PO F Cu FEk A FHLME M Mo 2k H Ty
M T UBEA T R E Mo g E W InA T
BEZ W) & 5E W) T 8UE R B R IE T & o
QM5B A Cu(Mo) B IR, B 4 Mo (Cuw) § JR B
A R A SR DX ORI 1) A 2 R 7K 75 i (Robb,
2005; Ulrich et al. ,2008) . 7K RHK A A I E AR 1K
B KM AN TR B A DT 74 B4 i FAE A (Candela et
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al. ,1986;Robb,2005), Mo & — Fl #it I (1) /N #H %45 JC
F.Cu BAHBICR , LTRSS b 4y v i B . Mo s 7E
BRAR ISR AW R SR T Cu A e HE A 245 5 i B Ak 4
ALY bk R AR A B 1R B AT i Y Mo/ Cu
POl . X Se 5 R I A e sk T2 R A & Mo
0 Cu 1 & K HGB AT IUBE & Mo (Cu) B R
(Ulrich et al. ,2008;Yang Z M et al. ,2013),
HouZ Q % (2012a) 3 i X X Jie i B ey J80 4
55 Cu-Mo B A HH 5 19 LA™ BE 2 ) 3 BR AL~ F 5% K
W BE A Mo 0 R 8AH X & Mo I BEA 5 K A &
PRAY A SR XA AR S 20 S M e W) By Sk . R4l
WIRE Mo W& T [FIAE 2 32 3 1l & 52 ¥ o i 5%
] o 1115 AF 25 3% 45 b o S AR A L R AT
Oy TR VA A = s R RS o 17 = R A e
B Co PR, FPBE B IR 352 BT A B9 LM, 45 3
TR L b A 5 bR B AR ) S8 R AL (BT Ta) 5 i
W58 B Bl L % b 1A EL A 7 A 5 1) s ok A
5% i A 5 AT Rty ARy ol A4S i IS A R AE (Zha
D C et al. ,2012) , R T 28 5 A A 460 0 PR BIF AL 14 137
BHEMA T KER Wl E 7Y 5 Q3 &5 =
KAL R BE A T AR R B B B4 S o SR E . 2%
HuER b A FRAE 2 B, IR A A A8 b BE A b A A AE X
TEMEEMTH. R TR EEZ &> AR
TAMMNEM. 5280 A ERET KA
T A0 R Sy 32 00 5 DR AE AR B L B — K A B B
AR IR TR LN . B LL AT R E Mo ANl fig
S IR 1 IR DRI FE A3 1 4 i o) S A T T
(Zhao X Y et al. ,2014) ; @ N F W 71K Sr-Nd [[]fif
FAFAE AT LAE (B 4) A1 T 5 X 58 5 e

FREESE R ot A W R 2, P R R
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YRV K E Mo 3% Cu &2 5] 1 & &7
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Fig. 9

Sketch model outlining the processes involved in the formation of the Bangpu porphyry-skarn deposit in Tibet
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Abstract

Bangpu deposit in Tibet is a large but poorly studied Mo-rich (~0.089%), and Cu-poor (~0.32%)
porphyry deposit that formed in a post-collisional tectonic setting. The deposit is located in the Gangdese
porphyry copper belt, and formed (~15. 32 Ma) at the same time as other deposits within the belt(12~
18Ma), although it is located further to the north and has a different ore assemblage (Mo-Pb-Zn-Cu)
compared to other porphyry deposits (Cu-Mo) in this belt. Two types of mineralization have been
identified in the Bangpu deposit: porphyry Mo-(Cu) and skarn Pb-Zn mineralization. In this paper, based
on the whole rock Sr-Nd-Pb and zircon Hf isotopic compositions of the ore-bearing porphyritic
monzogranite and Rb-Sr isotopic research on the coprecipitated pyrite and sphalerite, we discuss the
mechanism of Mo enrichment at Bangpu and the relationship between the two types of mineralization. Rb-
Sr isotope dating of the paragenetic pyrite and sphalerite from the Bangpu Pb-Zn skarn deposit was carried
out to figure out the relationship between porphyry and skarn mineralization events. We got a Rb-Sr
isochron age yielded at 13. 940. 9 Ma, which is almost identical to the age of porphyry mineraliztion(~15
Ma). In addition, the account of garnet decreases and the account of both calcite and other carbonate
minerals increase, the transformation from high temperature to low temperature skarn mineral
compositions, the opaque to translucent sphalerite from the porphyritic monzogranite, suggesting the two
types of mineralization in Bangpu deposit are formed in a signal porphyry-hydrothermal system. The
(¥ Sr/% Sr); values of the monzogranitic porphyry are 0. 707504~0. 710012 with a small range. The ey, ()
are —3. 96~ —3.56 while the two stage depleted mantle model ages of Nd isotope are 883~938 Ma. The
“5PL/* Pb, * Pb/*' Pb, *®Pb/*' Pb values are 18. 304 ~18. 439, 15. 744 ~15. 793, 38. 842 ~ 38. 904,
respectively. Zircon "*Hf/"" Hf are 0. 282826~0. 283009 with the mean data of 0. 282916, while ey () =
2.2~8.7 averaging at 5. 4. These data indicate that the ore-bearing monzogranitic porphyry was generated
by the mixing process of crust-mantle while mantle component was directly derived from the upwelling
asthenosphere and the crust was Lhasa juvenile lower continental crust with amounts of ancient crustal
material, this also explains why the Bangpu deposit is enriched in Mo, Pb, Zn for Mo, Pb, Zn are

dominately from the ancient crust.
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