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Characteristics of ore-forming fluids in the Bangpu porphyry-skarn deposit:
Evidence from fluid inclusions and stable isotope compositions
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(1. Institute of Mineral Resources, CAGS, Beijing 100037, China; 2. School of Geosciences and Resources, China University
of Geosciences, Beijing 100083, China)

Abstract: Bangpu in Tibet is a large but poorly studied Mo-rich (~0.089% ), and Cu-poor (~0.32% ) por-
phyry deposit formed in a post-collisional tectonic setting. The deposit is located in the Gangdise porphyry cop-
per belt (GPCB), and formed at the same time (~15.32 Ma) as other deposits within the belt (12~18 Ma),
although it is located further to the north and has a different ore assemblage (Mo-Pb-Zn-Cu) compared with other
porphyry deposits (Cu-Mo) in this belt. Two distinct mineralization events have been identified in the Bang-
puhyry deposit, which are porp Mo-(Cu) and skarn Pb-Zn mineralization. According to detailed drilling catalog

and study of mineral assemblages and vein intersection relationship in 11 drill holes, veins in the Bangpu deposit
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can be divided into three types, which are A, B, D veins respectively. Also, minerals such as garnet and epidote
are also been detected which can help to invert fluid evolution process in the skarn mineralization period. Along
the circular alteration zonation from a central potassic alteration zone through silicification and phyllic alteration
zones to an outermost propylitic alteration zone, argillic alteration is present as patches within the phyllic and
propylitic alteration zones. Skarn alteration is identified by the presence of typical skarn minerals within the sur-
rounding rocks. A-type veins contain fluid inclusions that generally homogenize between 320°C and 550°C , and
have w(NaCl,,) values that are generally split between salinities of 17.0% —22.0% (gas-liquid two-phase in-
clusions) and 30.8% ~67.2% (crystal-bearing inclusions); fluid inclusions within B-type veins generally ho-
mogenize at temperatures between 380°C and 550°C , and have w(NaCl,) values that are clustered within three
distinct intervals, i.e., 1.6% ~10.1%, 23.2% ~24.5% (gas-liquid two-phase inclusions), and 30.8% ~
67.2% (crystal-bearing inclusions) ; fluid inclusions within D-type veins have homogenization temperatures and
salinities of 213~450C and 7.3% —11.6%, respectively. Fluid inclusion microthermometry indicates that the
ore-forming fluids related to the porphyry mineralization evolved from high-temperature and high-salinity fluids
to low-temperature and low-salinity fluids. Intense boiling occurring in A, B veins indicates that pressure fluctu-
ation contributed a lot to the deposition of Mo and Cu. 16 quartz samples related to porphyry mineralization have
the following H-O isotope data: 8Dy.guow = — 185.8%0 ~— — 107.1%0, 8" Ov.svow = 9.5%0 — 14.5%0, while
3Dy smow = — 184.7%0 ~ — 126%o0, 8Oy syow = 3. 9%0 ~ 12.9%o for garnet, epidote, quartz, and calcite related
to skarn mineralization. 8Oy guow = — 1.6%0 ~10.4%0, 8Cyppg =~ 6.5%0 ~ —3.4%0 for calcite in por-
phyry period and 8 "*Oy.gyow = 1.8%0~11.9%0, 8Cy.pps= —5.1%0 ~4.6%0 for calcite in skarn period. All the
C-H-O isotope data demonstrate two processes of fluid evolution in the Bangpu porphyry-skarn deposit, i.e.,
dehydration-degassing process and atmospheric precipitation addition process.
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Fig. 3 Photographs outlining the characteristics of different alteration types in the Bangpu deposit
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Fig. 4 Veins of different evolution stages of Bangpu porphyry mineralization
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Fig. 5 Different types of fluid inclusions associated with different stages of porphyry mineralization in the Bangpu deposit
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a— VL inclusions in quartz-K-feldspar-pyrite vein (A vein); b, ¢—halite, potassium, hematite and other opaque-bearing inclusions in quartz-biotite-

pyrite-chalcopyrite vein (A vein); d» e—VL, LV, LVH and opaque-bearing inclusions in quartz-molybdenite vein (B vein); f—LV inclusions in

quartz-epidote vein (D vein); V—vapor; L—liquid; H—halite; K—potassium; Op—opaque; Hem—hematite
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Table 2 H-O isotope analytical results of the Bangpu porphyry-skarn deposit

FE 5 ) B B 3Dv.svow/ %o 30y ppp/ %o 30y sviow/ %o 3" O0y44/ %00 PebT iR /C

7ZK6003-17 VEE A —-145.5 -17.9 12.4 10.81

ZK6003-19 Y A -155.2 -19.9 10.4 8.81

ZK6003-42 FhE A -153.3 -20.7 9.6 8.01

ZK6011-42 FgE B -107.1 -16.5 13.9 12.31

ZK6003-23 FYE B -150.9 -20.8 9.5 7.91

ZK6011-38 FhE B —-110.4 -15.9 14.5 12.91

ZK6007-21 FhE B -137.2 -19.4 10.9 9.31 530
ZK6007-53 FhE B —-148.7 -16.9 13.5 11.91

ZK6007-58 FYE B -132.9 -19.5 10.8 9.21

ZK6006-13 i B —-158.2 -19.7 10.5 8.91

ZK6006-24 FhE B -185.8 -20.2 10.1 8.51

ZK6003-2 VEp S B —-146.4 -20.3 10 8.41

ZK6011-67 VEE D -132.1 -16.7 13.7 10.07

ZK6007-9 FhE D -142.9 -17.9 12.5 8.87 0
ZK6011-2 FE D -148.5 -20 10.3 6.67

ZK6011-13 VEE D -131.1 -17.9 12.4 8.77

BP12-20-2 AT H -171.1 -24.1 6 7.66

BP12-21-1 m‘%’ rﬁ TS -169.8 -24.1 6 7.66 00
BP12-22-2 FHIEF A —-184.7 -25.9 4.2 5.86

BP12-23-1 ey el —~183.2 -26.2 3.9 5.56

BP12-20-3 o —126 -25.1 5 5.37

BP12-21-2 éﬁfﬁ T -131.7 -23.7 6.5 6.87 200
BP12-22-4 G —-131.7 -22.9 7.3 7.67

BP12-23-2 g —-148.3 -23.3 6.9 7.27

BP12-21-5 Ef% R 142.5 -22.6 7.6 0.71 300
BP12-22-1 Fys -129.8 -17.5 12.9 6.01

BP12-20-7 i A -135.3 -22.1 8.2 -1.33

BP1220-8 Ji fgAL -133 -19.2 11.1 1.57

BP12-22-7 TifdA BRIRERBY B —143.4 -18.6 11.7 2.17 200
BP12-23-3 Ji ffH -136 —-18.4 11.9 2.37

BP12-23-5 i A -152.3 -18.9 11.4 1.87

7 880y quow = 1.030 86 X Oy pp + 30.86( Friedman and O’ Neil, 1977); A 955 Ji 48 19 86 9 A R A1 000 Inayiss x = 3.38 X 100 2 —
3.40(Clayton et al ., 1972); AR F A5 RARP A XK1 000 Inaggs x=1.22% 10/ 12— 3.70(Bottinga and Javoy, 1975 £E7i A 5
AT A 31 000 Inageriz ok =4.05X 100/ 12 —7.81 X 10%/ ¢ +2.29 (Zheng, 1993); J5 fift A1 5 AR 103 2 R 1 000 Inappkx =2.78 X

10972 =2.89CO  Neil et al .» 1969 ); #5315 SR IR 45 T I .
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Table 3 C-O isotope analytical results of the Bangpu porphyry-skarn deposit

R K] F Bt 8Cv-l)l_ni/ Y60 8180»'.11)15/ %60 818OV-SM()W/ Yoo
ZK6011-49 Ji A -4.2 -31.5 -1.6
ZK6011-76 Jif#A s -6.5 -23.1 7.1
ZK6006-12 it PR BT ~3.4 ~26.2 3.8
ZK6801-53 Iy A -6.3 -19.8 10.4
BP12-20-7 Ji A 2.7 -22.1 8.2
BP12-20-8 Ji A 4.6 -18.2 1.1
BP12-21-3 ﬁﬁﬂ% P -5.1 -28.2 1.8
BP12.22-7 iy e 4.6 -18.6 11.7
BP12-23-3 Ji A 4.6 ~18.4 11.9
BP12-23-5 Ji AT 3.9 -18.9 11.4
4 PFS BEA B AH S 1 R A 8" Oy suow 21t e
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Fig. 6 8Dy svow™ 88 Opq diagram for ore-forming fluids

associated with Bangpu porphyry-skarn mineralization
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Fields of primary magmatic, metamorphic, and Tibetan meteoric
fluids are from Giggenbach (1992), Taylor (1974), and Wang ez al .
(2000, respectively, and data for other ore-forming fluids in the
PCBare from She Hongquan et a/ . (2006)and Yang Zhiming et al. (2009)
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Fig. 8 Histogram of homogenization temperatures of fluid inclusions in all types of veins related to porphyry mineralization
in the Bangpu deposit
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