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Abstract: The Bangpu Mo (Cu) deposit, located in the east section of Gangdise, Tibet, is a porphyry metallogenic
system, and monzogranite and diorite (porphyrite) intrusions contributed to the mineralization. According to the
vein types and crosscutting relationships, the mineralization at Bangpu can be divided into three stages:
Pre-mineralization stage, main-mineralization stage and post-mineralization stage. Fluid inclusions at Bangpu can
be classified into types B15, B20H, B35, B60 and B80. Ore-forming fluids evolved regularly from

pre-mineralization stage to post-mineralization stage. B20H, B35, B60 and B80 inclusions dominated the
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pre-mineralization stage with wide range of homogenization temperatures (243-421°C), salinities are
1.4-15.4 wt% and 34.3-48.3 wt%, and densities are 0.62-1.25 g-cm™. Typical boiling inclusion assemblages of the
main-mineralization stage are characterized by the coexistence of B20H, B60 and B80 inclusions with
homogenization temperatures of 240-423°C, salinities of 1.7-16.5 wt% and 32.2-47.5 wt%, and densities of
0.55-1.12 g-cm™. In the post-mineralization stage, fluid inclusions are mainly B15 and B20H types with narrow
range of homogenization temperatures (119-301°C), salinities (0.9-9.7 wt%) and densities of 0.59-0.92 g-cm™.
Trapping pressures differ from the pre-mineralization stage to the post-mineralization stage, being respectively
~120 Mpa, 34-85 Mpa and 20-58 Mpa. Using Laser Raman spectroscopic analysis, the authors identified H,O
contents in liquid and CO, amounts in vapors. With Fluid inclusions microthermometry the authors studied the
revolution history of fluid inclusions and linked this history to ore formation at Bangpu, Tibet. It is likely that the
exsolution of magma chambers occurred at plaecodepths of 5 km. Transition from lithostatic to hydrostatic
pressure at paleodepths of ~2 km once caused the initiation of boiling and immiscibility, and pressure
fluctuations were probably the main driving force for Mo (Cu) sulfide deposition during the main-mineralization
stage. At shallower depths the oxygen fugacity of magma-derived fluid increased and caused slight Mo
precipitation.

Key words: geochemistry; fluid inclusion; magmatic-hydrothermal fluid; Bangpu porphyry Mo (Cu) deposit;
Gangdise; Tibet
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Fig. 1 Simplified geological map of the Bangpu porphyry
molybdenum-copper deposit

(modified after Geological and Geothermal Party, Tibet
Bureau of Geological Exploration, 2009)
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Fig. 3 Vein types and crosscutting relationships at Bangpu

a- Qtz Ksp , i b- ,
Bt , Qtz ;c- , Qtz-Mol Bt ;d-
Mol , ,  Qtz-Py ;e- , Mol ,  Qtz-Mol-Py , Qtz-Py ; f-
() Cpy Qtz-Py Qtz-Mol , Cpy Qtz-Py i g ()
Mol Cpy i h- () Qtz-Cpy Qtz-Py ;i- , FI-Qtz Qtz-Py ;j-
Cal-Qtz , Gn Sp i k- , Cal Py - Gp ,
Qtz-Cpy ; Qtz- ; Ksp- ; Bt- ; Mol- ; Py- ; Cpy- ; FI- ; Cal- ; Gp- ; Gn- ; Sp-

a-barren quartz vein with K-feldspar alteration in monzogranite porpgyry, cutting a plagioclase; b-discontinuous biotite vein in monzogranite
porphyry cutting a barren quartz vein; c-irregular biotite vein cut by a quartz-molybdenite vein; d-molybdenite vein in monzogranite porphyry cut by
a quartz pyrite vein; e-a quartz molybdenite pyrite vein cut by quartz pyrite vein, but cutting another molybdenite vein; f-chalcopyrite vein, quartz
pyrite vein and quartz molybdenite vein in diorite porphyry; g-chalcopyrite vein in diorite porphyry cutting a molybdenite vein; h-quartz chalcopyrite
vein cutting quartz pyrite vein; i-fluorite quartz vein cutting a quartz pyrite vein; j-typical calcite quartz vein with gelentie and sphalerite
mineralization; k-pyrite vein cut by a calcite vein; I-gysum vein cutting a quartz chalcopyrite vein; Qtz- quartz; Ksp-K-feldspar; Bt-biotite;
Mol-molybdenite; Py-pyrite; Cpy-chalcopyrite; FI-fluorite; Cal-calcite; Gp-gypsum; Gn-galena; Sp-sphalerite
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Table 1 Paragenetic sequence of vein types and its characteristics

1 3 mm
Qtz 60°
Bt+Qtz 2mm ot
Mol 1 2mm,
Qtz-Mol
,5 10 mm 30 mm,
Qtz-Mol 45°  60°
2 10 mm 20 mm, Mol Qtz-Mol
Py+Qtz
2 10 mm, '
Qtz-Cpy+Py Mol Qtz-Mol Qtz-Py
1 3mm,
Cpy Qtz-Py Qtz-Cpy
75°
FI+Qtz 10 30 mm,
Qtz-Mol
50 mm,
Cal+Qtz
G 05 1 mm; Calsot
P 10 30 mm alxQuz
: Qtz- ; Bt- ; Mol- ; Py- ; Cpy- ; FlI- ; Cal- ; Gp-
LINKAM THMS600 , 0~ -196°C 5 :B15 B20H B35 B60 B80, ““B”~
+0.5°C, 0~600°C +2°C ) ) , “SH7
FLUIDING B20H
1~5°C/min, . B20H,,
0.1~1°C/min ; B20H,,
B15 10%~20%
RM-1000 , ( 40), . 5%
514.5 nm , 10 s, )
1em™( ) , 50~4000 cm™ FI+Qtz Cal+Qtz
, 2 um, 2 cm™ 3~15 um ,
Wt%(NaCleg) Hall ,
(1988) ; D P B35 20%~50%
(1987) (2001) ( 4D, F), 20%
(2004) Becker  (2008) ( 4A),
, 10~40 pm
B60 50%~75%
3 WHEZEAEHRE
( 4B, D), ,
3.1 , ,
: 4) , : 10~60 pm,
( , 2004; Rusk et al., 2008) B8O 75%
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Table 2 Microthermometric properties of fluid inclusions from different mineralization stages at Bnagpu

xe w(NaCleq)/ Ig-cm™
B15 B20H B35 B60 B8O
5601-145.3 1 4 3 2 8
5601-247.8 2 3 0 3 0
Qtz 160~5788 3542  14~52.3 313  062~1.25 1.0
6401-255.8 2 1 5 1 0
6401-298.5 0 6 5 1 0
Bt+Qtz 6804-418.4 1 3 2 4 3 342~4137 3816  10.9~483 403  0.74~1.08 1.03
Mol 6805-4158 12 3 6 0 0 2759~4316 3307  11.1~466 327  0.62~1.09  1.00
5205-542.9 1 14 6 7 0
Qtz-Mol °205-587 0 ? ? 0 > 181.5~438.2 3065  22~474 245 058~112 09
5601-226.7 0 7 2 2 1
6804-157.7 4 2 6 1 1
5205-350.6 2 15 3 4 1
Py+Qtz 5205400 ! 15 ! ° ? 123.2~4245 3267  0.7~47.5 284 058~112 1.0
5205-577.9 1 2 210 0
5601-115.7 0 4 2 2 5
5205-484.5 1 5 5 5 7
Qtz-Cpy=P
y 5205-624 2 12 6 6 0 2147~4184 3412  27~427 213 055~1.08 0.9
5205-655.4 2 3 2 7 3
Cpy 6001-189.1 4 5 7 2 0 260.3~4193 3265  1.7~401 291  0.75~1.1 098
5203-544.4 4 13 8 0 0
FI+Qtz 5203-623.1 10 3 2 1 0 1755~423.7  289.2 2.9~46 137  059~1.17 09
5203-688.8 13 4 10 0 0
5203-247.26 16 0 2 0 0
Cal+Qtz 6004-365.9 2 0 15 0 0 2103-3215  284.3 1.7~9.7 60  074~092 08
6004-367.5 10 0 5 0 0
Gp 6808-365 2 0 0 0 0 113.3~1298 1216 0.9~1.1 10  095~0.96 0.6
( D), , ( 200 m) ( 400 m) ,
, , B20H B60 400 mCu B60 B80
, 60%; Mo B60 B80
B20H 10%~30% 30% B20H B35
( 4D, E, F), , (~400 m) ( 200 m),
10~50 pum 500 m 20% Mol
, Cpy ,B20H , Py+Qtz
30% , (50%~75%), ,
5% 3 400 m B35 ,
5 , B60 B80 (  45%), (
( 4D, E), , 50%) B15 4700 m
20 um, , , 4600 m
) , 10%), B15
, , Qtz-Cal 90%
, ( 4A, , , ,
E), Mo
5 , B60 B8O B20H B35
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Fig. 4 Transmitted light photomicrographs of Bangpu fluid inclusions

A- Qtz-Cpy+Py B35 ( 40%), : 5205-624; B- Qtz B60 (
70%), : 6401-298.5; C- Mol B15 , : 6804-415.8; D- Qtz-Cpy+Py B20H
B35 B60 , B35 B60 , 1 5205-484.5; E- Qtz-Cpy+Py B20H , ,
' ) , : 5205-624; F-
Qtz-Mol B20H , , , : 5601-226.7;
Qtz- ; HI- ; Hem- ; Py- ; Cpy-

A-B35 inclusion (40% bubble) in quartz chalcopyrite pyrite vein of main- mineralization stage, sample number: 5205-624; B-B60 inclusion
(70% bubble) in barren quartz vein of pre- mineralization stage, sample number: 6401-298.5;
C-B15 inclusion in molybdenite vein of main- mineralization stage, sample number: 6804-415.8;

D-coexistence of B20H, B35 and B60 inclusion in quartz chalcopyrite pyrite vein of main- mineralization stage, sample number: 5205-484.5;
E-a large B20H inclusion in quartz chalcopyrite pyrite vein of main-mineralization stage, containing several daughter minerals,
sample number: 5205-624; F-B20H inclusion in quartz molybdenite vein of main-mineralization stage, sample number: 5601-226.7;
Qtz-quartz; HI-halite; Hem-haematite; Py-pyrite; Cpy-chalcopyrite

Cu B60 B8O 0.9~15.4 wt%(NaCle)(  8),
3.2 -12.1°C 113.3~339.7°C,
: 250.7°C,  56%
, B60 B85 210~290°C(  7)
CO;, (1387 cm™  1284cm™,  6), 0.55~1.03 g-cm™
;B35 B20H B35 -0.4~ -13.1°C(
H,O (3310~3610cm™,  6) 7), 0.7~16.5 wt%(NaCleg)(  8),
3.3 52% 6~11 wt%(NaCleg),
452 -17°C 181.5~550°C,
: 352.5°C,  65%
2, 7 8 310~390°C( 7)

B15 -05~ -9C( 7), 0.58~1.04 g-cm?
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25~135 Mpa 37%
120 Mpa , '

B20H

( 120 Mpa),
80 Mpa ( , 2008),

4.1.2

Heinrich(2005)

, B60
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80~85 Mpa ,
(7~15.3 wt%),

, B60

(418~438°C),
(5.7~14 wt%, 409~423C),

( , 2008) B20H

B20H (
B60 B8O
2 , (~4300 m)B60 B35
(~4700 m)B60 B35
, B20H ., B8O

9) B20H

(Hedengquist et al.,
B20H
38~85 Mpa,
32~84 Mpa,

1998)
240~405C,
293~419°C,

B35 B60 B80 CO,,
B20H B35 ,
B20H B35 H20,
CO;

4.1.3
B15 B35 ,
FI+Qtz B20H ,
B60 B80
, B15
119~303°C, 20~58 Mpa, B20H
¢ 9,
4.2 -
4.2.1
Rusk (2008) Butte
, 9 km
1400~2600 m ,
(2~10 wt% NaClgg) , Qtz-Mol-Cpy
Redmond
(2004) Bingham
, 3.5 km ,
(~10wt% NaCleg, Richards, 2005),
, <100 Mpa,
3~4 km( , 2001)
B60 400 m
, 60% ,
, 9.7 wt% NaClgg,
B35
, B60 ,
, , B35
4.2.2
(Sillitoe, 2010) , Cline
(1995) Questa ,
450°C,
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Fig. 10 Homogenization temperature versus salinity of B15,
B20H, B35, B60 inclusions (modified after ZHOU Yun et al.,

2011; Calagari, 2004; Wilkinson, 2001)
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