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Abstract: The Banduo Pb—Zn deposit in Songduo area of southern Tibet is located along east Gangdise metallogenic belt. Three
orebodies have been delineated so far, which are veined and lentoid in form and are controlled by NE—trending faults. The major metal-
lic minerals are galena, sphalerite and chalcopyrite, together with some other metallic minerals such as arsenopyrite, pyrite and pyrrho-
tite. The major nonmetallic minerals are quartz and sericite, and other nonmetallic minerals are muscovite and calcite. The deposit can
be divided into three metallogenic stages: | . quartz—arsenopyrite—pyrite—pyrrhotite stage; I . quartz—pyrite—sphalerite—chalcopyrite—
galena stage; Ill. quartz—calcite stage, with the major metallogenic stage being the second stage. In order to determine the ore—forming
physical and chemical conditions and characteristics of ore—forming fluids, the authors selected the quartz grains formed at the major
metallogenic stage to study the petrography and micro—thermometry of fluid inclusions. The results show that fluid inclusions in quartz

are mainly composed of vapor—liquid two—phase inclusions, with a small amount of pure gas and pure liquid inclusions. The main ore—
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forming fluidis NaCl—H,O characterized by medium temperature (163.5~344.5°C, 266.3°C average), low salinity (0.70%~7.15% NaCl eqv,

3.39% NaCl eqv averagely) and low density (0.65~0.95g/cm’, 0.79g/cm’ averagely). The fluid inclusion study indicates that boiling

occurred at the early stage of mineralization, then decrease of temperature and pressure of the fluids should be the main factor for Pb and

Zn concentration and mineralization. Based on comprehensive ore—formation geological conditions, geological characteristics of the de-

posit, and fluid inclusions studies, the authors tentatively hold that the deposit is a mesothermal vein type Pb—Zn deposit.

Key words: fluid inclusion; ore genesis; mesothermal vein type Pb—Zn deposit; Banduo deposit; Songduo area
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Fig. 1 Tectonic location map of Songduo area



H37 5 s

RIS < PR P 20 XA A PRI A B AR AE B PR A 1521

Ao H AR IN KA S 2 50 b oY 1) W7 542
TR I, FERR s 1 i 5 0k A

D I sham 2N, HoA 2 B A2
Fmllo PRIX EELE R AEMER N KA 1
FEE T AR A b 5 R BIBEIRAE b e o Herp, fRLBE
AL B AR MR B LI R A s AU AR | S
AL HAT BB A I )R 23 [ 5 28, 0 MR ) 32 2R
AR (2 18 3) S IR AR TR AL A PR 1
BRI A B

2 B PRHLBTRFAE

2.1 HREFE

H o, 7 XYL RN E & B3 A8 K 53 KA
b R AR A X T R S b 2R A AR P )
JEAR

I 542 & mu kAL F TAEXIE, 7= F A
HILF 1S RS A2 A AUA A S I BRIRAE B 5
iy, 2 BRCIR B BEAR T A AR 5504842,
WA E RS N 2.6~3.85m, [l A 10 AR Ry B8k A1k A8

- - - - - L -
[onT] 1 [CPs] 2[var ] 3 [yor] 4 B s [] ¢ [\l 7

K2 WREHET RO XTI (9722 Sak 3116380
Fig. 2 Geological map of the Banduo Pb—Zn deposit
1—A G s 2— AN 2 s 3— AR B AL B I 5
I AR IR s 5— R IR
6— M) s 7 K B

4 0.83%

5 BRI S AL 7 T 5 BY e R vy
I, 7= F A6 5 N5 BEIR AR B i o7, 2
TR EBER P BT R AN IR YR, AR
S 70°~140°£.60°, ELJEEFE Ay 1.3m, Bl AR M EEAL |
VAR A SRR AN KA T /I AN LR T
I Ak . Pb de i 5 2 R 9.55% , Zin Hi i b N
$96.11%.

W58 44 5 T X AR, 7= T2 ad
P35 TE B Ry 2 B, SEARLBRCIR LB etk ™
W, B IR T IR R R, SRR IR YR, PR
R 450260, B R ELE B SR 1.97m, A AR by B4k
WAk L ABE L. Cutiemdh i A 1.65%.

22 WAYHE

XN A LURAES 4, @b 4, By
AW 2253 A5 T AT IR L Shy Y ) A Sk AL
Ao ATHERTYIEE A EAE-E
AR R N B A I A N B2 N =1
P AL A W R o AR YR R CRR L 4
ki Gtk JZIR BRI . oA EES)E
TN ERA T N B AR (&
W L) Wkaw Y FE R A% Bt A R
A GENAMDRITEA S At BN S
FRAI AT WA AT B £ A
23 B HSHRE MENS

RYET A T A R R, nf
W ZAVEE PRI AR AR T 43 LT 34 1l B B
(#1).

I A9 B — T —RE B R B B 1B B
DL g ik i i etk SRR Bk R R ek
WORRHIE 55 T AT WL R B SR B T8 A B 4
¥, B0 S R 2 SR BHIN R B B T AC
PRI R A AR5 -

T A 85— R — N — B AR 0 — D7 850 o
BB B B A B A S kAR B R R, I A TR
Sty R W2 B 5 WA R VR Bl S DN R 5
I 8, ZE DN R rhoR] DD i LIRS I A
AR 53 B 540, B R T2 B B ) By 2 KT
TR ARAE B, B 5 I B AS ARAERT I a 0 4)

M0 5 — 7 it A B B A B B R ™ B Bt



1522 Ky 28 IR

GEOLOGICAL BULLETIN OF CHINA

2018 4F

K3 MRZHVET RAE R IN R PR Sk MU B 4 T BRFAIE
Fig. 3 Outcrop of granodiorite and rock ore microscopic characteristics of the Banduo Pb—Zn deposit
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Table 1 Mineralization stages of the Banduo Pb—Zn deposit
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Table 2 The content of major ore elements of the Banduo Pb—Zn deposit

107
B KNITH  Ag As cd Cu Fe Mo Pb S Sb Sr \Y% Zn Au
TR 1 50 10 10 0.05 10 20 0.05 50 10 10 20 0.005
1 P1010g2 30 90 130 1120 4.9 1800 6.31 150 15400 0.066
2 P1010g3 22 100 280 570 10.6 10 3890 >10.0 10 120 39900 0.014
3 P1017g7 11 290 110 550 5.8 10 8610 7.41 10 70 22600 0.141
4 P1017g8 20 880 30 310 14.8 130 22100 >10.0 10 60 5860 0.31
5 P1017g9 8 630 60 450 11.15 340 3230 >10.0 90 70 12500 1.54
6 P1023gl 76 740 240 1140 10.4 60 95500 >10.0 180 10 61100 0.096
7 P1023g3 5 1150 10 190 11.25 70 1850 >10.0 70 10 10 1660 0.129
8  P1023g4 40 280 180 1230 9.85 10 57400 >10.0 240 10 44800 0.058
9 P1023g5 46 1110 20 400 21.4 230 45900 >10.0 70 10 10 4040 0.219
10 P1023g6 34 380 230 1100 14.8 10 49100 >10.0 80 10 59000 0.11
11 P1028g2 25 440 200 900 18.8 10 43800 >10.0 50 10 10 48700 0.081
12 P1028g4 18 200 90 550 6.19 30 26000 8.47 50 70 20400 0.067
13 P1028g5 5 910 140 270 8.16 10 6020 9.74 160 30 35600 0.048
14 P1028g6 13 1650 40 420 6.81 20700 8.26 70 170 50 10600 0.116
15 P1037g2 45 3590 2340 45.8 530 >10.0 10 180 0.117
16 P1037g3 48 94100 130 1600 9.42 9150 7.75 100 30 22200 0.913
17 P1037g4 684 >100000 240 8250 1525 35.35% >10.0 680 10 51600 1.325
18  P1037g5 452 58000 600 7230 15.1 27.03% >10.0 430 10 12.78%  0.646
19 P1037g6 148 6670 150 850 16.55 80 15.96% >10.0 260 40 10 32200 0.286
20 P1037g7 118 2150 690 3490 46.2 19850 >10.0 50 12.79% 3.7
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Table 3 Microthermometric and salinity data of fluid inclusions and fluid data from Banduo Pb—Zn deposit

3 B—i UKE/C

A B B

% /%NaCl eqv

/(g em?) JT/1/MPa VEEE /km

(LS FleXid] I fieAi BE W

WE R HE Wl BE Wi A

B IBB 37 193.3~359.4 3084  -0.7~-3.7 2.1 1.22~599 359 0.65~0.90 0.72 51.2~962 80.1 1.71~321 2.67
KB 58 163.5~344.5 2663 -0.4~-4.5 2.0 0.70~7.15 339 0.65~0.95 0.79 34.5~924 68.6 1.15~3.08 229
HMBTE: 38 146.3~359.8  209.9  -0.3~-3.2 -1.5 0.53~5.32 252 0.62~0.94 0.87 34.1~944 514 1.13~3.15 1.71
5 W B LU A3 i S LR 20%~50% , 28 PR 5 T A B 22 (A
)
!

5.1 B RER#HEER

51 BrBaath ke T BRI, R
— 1 Py R ] — I AR AR AN TR RN
FEIF AR SR AR S SR B R, R

g R Z Y B — R A Y RO R
B34 T 300°C /AT 3 565 1T BB S 56 1T By Bosis s
TG WREAAE A . X B TR A5 SRR I, B () i
W B T iR B, S 80 B Ak 2= S ek
A T B 4 o e AR B AE T A T

14 ~ 14 =
1 WrB T B
12 1
10 10
8 8
6 6
4 4
2 2
0 0
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
18 W E 18 .
i Bt 1T B
16 16
14 14
12 12
10 10
Z
5 8 8
=
6 6
4 4
2 2
Y L1 0 |
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
14 1
| T B 5 TIT# B —
10 10
8 8
6 6
4 4
2 2
ol | | | \ | 0 i ‘ I I I
0 05 1 1.5 2 25 3 35 4 45 5 55 6 6.5 7 7.5 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 40C

R JEE1%NaCl eqv

B—iRErc

K5 M HYE e R B S 1R ET

Fig. 5 Histogram showing salinity and homogenization temperature of fluid

inclusions from the Banduo Pb—Zn deposit
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