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Genesis of Bangbu orogenic gold deposit in Tibet: Constraints from fluid
inclusions and isotopic composition
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Abstract

The Bangbu quartz-vein type gold deposit is located in Jiacha County, southern Tibet, lying in the south-
eastern segment of the Langjiexue accretionary wedge on the south side of the Yarlung-Zangbo suture. Mus-
covite Ar/Ar geochronological study indicates that it was formed at (49.5+0.5) Ma, consistent with the period

of the onset of the Indo-Asian collision. The gold ore bodies are jointly controlled by the Jindi-LLunong synclinori-
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um and Cuogu-Zhemulang large-scale brittle-ductile shear zone as well as its secondary structures. The
mineralization of gold was mainly associated with quartz veins in the mining area. According to the attitudes,
the quartz veins can be divided into three types, namely, the pre-metallogenic hook-like veins, the metallogenic
large quartz veins and the post-metallogenic NS-striking quartz veins. The authors made microthermometric
measurement, laser Raman analysis of fluid inclusions and H-O isotopic analysis of the three types of the quartz
veins. Microthermometric measurements indicate that the three types of fluid inclusions in the Bangbu gold
deposit are characterized by low salinity, low temperature and low density. Laser Raman analysis indicates that
the inclusions in the pre-metallogenic hook-like quartz veins are dominated mainly by liquid, and H-O isotope
analyses of these quartz veins indicate that the fluids trapped in the quartz were derived from regional metamor-
phism in the early phase. Inclusions in the mineralized large quartz veins are mainly VL inclusions characterized
by larger volume. Analysis indicates that these inclusions mainly contain H,O + CO, + CH; = N,, and H-O iso-
topic data indicate that the ore-forming fluids were mainly derived from metamorphic fluids which were interacted
with organic materials during their passing through the regional sedimentary strata. Fluid inclusions in the post-
metallogenic quartz veins associated with STDS are chiefly VL inclusions in small volume and mainly contain
H,O+ CO,, and H-O isotopes, suggesting that these fluids might have resulted from post-ore metamorphism.
The main mineralizing fluid was derived from the deep metamorphic fluid; and the main factor responsible for
the deposition of Au was probably the boiling process.
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Fig.1 Simplified regional tectonic map of the Bangbu gold deposit modified after Regional Geological Survey Party of Tibet 2006

1—Quaternary sediments 2—Oligocene amphibole monzonitic granite 3—Oligocene granite 4—FEocene granite 5—FEocene quartz diorite
6—Eocene amphibole monzonitic granite 7—FEarly Crataceous adamellite 8—FEarly Crataceous diabase 9—Ophiolite like dike 10—Axis of

syncline 11—Superposed fold 12—Thrust fault 13—Ductile shear zone brittle-ductile shear zone 14—Strike-ship fault 15—Tectonic active zone
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Fig. 2 Geological sketch map of the Bangbu gold deposit ' modified after Regional Geological Survey Party of Tibet 2006
1—Quaternary sediments 2—No. 2 lithologic member of Songre Formation 3—1st sub-member of No. 3 lithologic member Songre Formation
4—2nd sub-member of No. 3 lithologic member Songre Formation 5—3rd sub-member of No. 3 lithologic member Songre Formation

6—Diabase dyke 7—Ore body and its serial number 8—Faults and attitude 9—Fault and its serial number 10—Strike-slip fault

11—Shear zone 12—Schistosity zone

3

NS 100~160° 55~85°
3d I
Linkam THMSG600
+0.1C <15 C

2.4 min <2 C min

VL Hall 1988

1987
Geokit 2004

2012

Renishaw System-2000
100 g t 514 nm 20 mW



338 W JZR

2013 &

B3 =HARkESEA
a. BPIRAENK: b, AR o AFEKIK: d. FEILRA K
Qtz— A% Phy M : Py—®=EKH
Fig. 3 Field photos of three-stage quartz veins

a. Hook-like quartz veins: b. Large quartz veins; c. Large quartz veins: d. NS-striking quartz veins
Qtz—Quartz; Phy—Pyrhotite; Py—Pyrite
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Fig. 4 Microscope photos of fluid inclusions from the Bangbu gold deposit
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1
Table 1 Thermometric measurements of fluid inclusions for three — stage quartz veins
GC BC w \IaCleLl % g c[‘n3
BB-4 n=11 -7.7~-2.6 208.0~230.0 4.34~11.34 0.87~0.93
BB-8 n=11 -3.6~-2.6 225.9~245.8 4.24~5.86 0.84~0.87
BB-10-3 n=13 —4.7~-3.2 195.5~242.7 5.26~7.45 0.86~0.91
BB-10-5 n=16 -4.8~-2.6 210.7~270.4 4.34~7.59 0.81~0.91
BB-10-37 n=14 -4.7~-3 214.4~240.1 4.96~7.45 0.86~0.90
BB-10-1 »n=9 —4.4~-2.6 183.3~233.2 4.34~7.02 0.86~0.93
BB-10-4 n=11 -4.8~-3.0 175.7~236.1 4.96~7.59 0.86~0.93
BB-10-8 »n=13 -4.7~-3.2 176.9~261.3 5.26~7.45 0.84~0.93
BB-10-9 n=11 -5.3~-3.3 175.4~253.7 5.41~8.28 0.86~0.94
BB-10-14 n=12 -5.3~-3.4 163.6~259.6 5.56—8.28 0.83~0.95
BB-10-15 »n=13 -6.1—-2.8 179.3~261.3 4.65~9.34 0.84~0.92
BB-10-19 n=6 -3.6—-2.9 215.1~247.6 4.80~5.86 0.85~0.89
BB-10-34 n=14 -4.8~-3.3 175.4~236.8 5.41~7.59 0.86~0.95
BB-9 n=11 -6.2—~-3.1 215.9~243.2 5.11~9.47 0.85~0.92
BB-10-6 n=14 -4.3~-3.3 214.3~259.6 5.41~6.88 0.83~0.90
BB-10-32 »n=13 —-6.2~-3.1 220.2~244.4 5.11~9.47 0.86~0.94
BB-10-41 n=9 -4.2~-3.3 222.9~246.2 5.41~6.74 0.85~0.89
BB-10-47 n=8 -4.8~-3.2 214.0~244.4 5.26~7.59 0.85~0.90
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Fig. 5 Homogenization temperature histogram of fluid inclusions for Bangbu gold deposit
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Fig. 7 Laser Raman atlas of fluid inclusions for the Bangbu gold deposit

a. Raman analyses of liquid phase components of inclusions in the pre-metallogenic hook-like veins H,O b. Raman analyses of gaseous phase

components of inclusions in the pre-metallogenic hook-like veins H,O c¢. Raman analyseis of liquid phase components of inclusions in the
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2
Table 2 8D-8'%0 isotopic compositions of fluid inclusions in auriferous quartz veins from the Bangbu gold deposit
BISOqlmZ %0 smow 51)”20 %0 smow 3180150 %0
BB-4 Il 2 16 13.9 - 66 3.96
BB-12 Il 4 18 16.0 —45 6.03
BB-8 I 4 20 14.6 - 63 4.65
BB-11 I 4 18 16.2 -53 6.23
BB-2 Il 2 16 15.5 -76 4.47
BB-6 I 2 14 16.0 —68 4.96
BB-16 I 4 18 15.8 -57 4.77
BB-18 Il 4 16 15.5 -55 4.56
BB-09-3-8 Il 4 15.8 =55 4.77
BB-09-3-2 Il 4 15.6 —49 4.57
BB-9 Il 4 20 14.4 —52 4.64
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