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The modes of occurrence of gold and silver in the Galale copper gold
deposit, Tibet

HE Jian-juan, XIAO Yuan-fu, GUO Long, WANG Yu-liang, CHANG Jing and ZHAO Ya-nan
(Chengdu University of Technology, Chengdu 610059, China)

Abstract: The Bangong Co-Nujiang River metallogenic belt is an important Cu polymetallic ore belt in Tibet.
The Galale copper gold deposit was found relatively late in this metallogenic belt. It is a representative skarn
type copper gold deposit, but the study of this deposit is at a low level. The study of the modes of occurrence of
gold and silver in the useful components of the ore remains very insufficient, which restricts the further develop-
ment and utilization of the ore deposit. The authors made a detailed study of the ore components by such means
as sampling and field geological integrated investigation, optical microscope identification, scanning electron mi-
croscopy, energy dispersive X-ray spectrometer, and chemical formula calculation of mineral crystals. The gold
minerals occur mainly as native gold and electrum and subordinately as kiistelite. There are also intergranular
gold, fissure gold and a relatively small amount of inclusion gold. The gold-bearing minerals are mainly quartz,
dolomite, calcite, metal oxides, sulfides and native bismuth. Silver minerals mainly exists in the form of gold
and silver minerals, with a small amount of silver minerals coexistent with radioactive elements. In addition,
there exists a small amount of argentite. The results achieved by the authors have filled the gap of understanding

the modes of occurrence of gold and silver in this area, and also provide important implications for the develop-
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ment and utilization of mineral deposits.

Key words: gold and silver minerals; modes of occurrence; Galale; Bangong Co-Nujiang River metallogenic

belt; Tibet

T R BT R A A e, I
PR Oy A T S R 20% 254 CB LA,
2011b) o BIEZS A&V A 1t A V4 sl 2 1) Al e Ay
2 BRI B DA B R A 2 R
RN T o W h7 Y R 25 R G RS % B 7y 1
B, Bl Hh 5 A 5 UE T AR G A Tt e, SR
H T BRI 77, B AT 4 5t i & O s 3
KAERBECER B EE, 2011), R 28 W0 R T
KEFEAH U TAR, LR T &0 A m A A ik
A TR 0 IR A 2 S D T R OISR
44,1995 BRI 2, 20105 FEFE, 2011, (HH
TR R IR, 1 0 A A 1 B AT A O3 1R TR
AERATT B FURE FEA G, JUH R 4 54
JEIRAPIRE HATIE 22 H . ASCH 62 BB %
SE FH LB EER X I 2 e il OO 20 B 55 T B
XA S P ) A R IR AR S AT T 240
PEAN I T, AN T 3% — 23 (1, WF U 0 4 2
A IREE— 0 I LA H A wEE R, R
W PR BB A 4 o ok Y5 A A S B it T AR
i o

1 W IRHE T

WL 7 1) 0 < 0™ PR AT 1 78 8 8 ¥ X ) L b X ity
B R B 20 k(B S IB%5E, 2011a), A7 T4
B RS R JE RS VLR AR A T B b T
T SR 0] 0 e L 45 Al g IR & T R R AR O
NP T NS (S DS

WA A T XS 3 K 2 2 R 7 5, 107 X
o b 2R JE A - R L 2 4 X, BT L R b 2 e
FPHAR U T ARG N SR EAAH (K, D VR
FIEG L 4 (K, jg) KA &R Hrh, BIA41E 1
YA R SUT -8 2 TR LR TS 2 A0 TN A Dk 22
R TS RREE AN A0 ki 1 57 X kAR A
o FEMEA Ny — B ik I Ao 2 VR VA AR B I 6 2 ke
TS 5 s, A PR AT b ACE RN KA =
KB, JR iR I D s h AR b, A R 4

P BT AR PG ) A, Ho N R B — 0 % I R AL 1
FRAMZ AT 2, & RK0ka 50
A ORI R T AR %E, 201009

DX AL T2 BRI 3 4% 52 A5 PG ) R A 11 36 e
Wi (F1.F3-F4 W ph W 2O A1 1 46 4 —5 74 1) 1 1B
JZCE2, Wi AL 7, Wi ff 707D . Bbah, 07 X K & I8 45
T 1 R, HRh 7 AR A FLOH A E, AL
HrARk 200 265, 1 AR 190° 57°, Hll1H n) Fe i
R ARLRIE AR VG G IR 100° /57D, RIARIE T
SRAGTAR T [ 48 48, A V5 0 T 1L b 2 T AR —
BIRT 70°, Wi B B R B (9GS 2011 4L
85,2011,

XL IR R NE K E, YR
FHRAR G A AN, A R K R R A
VKT (SO K 1 0 K (8D S B i 11k 1 e
R b N (), T ] Wb & I K By 2 R AE
P, i 5 o R BN B DI & R KA S
WK e X FE AR AR, ) R
Z, UK (s A R 32, T K Bt A
KSR S A A LM R, 5 KA
fili A 22 T A SR R WY R AT R (1)
WAL CEL A5, 2011) . BRAL, Ja il n] WL /b it
FEMEA R

2 WKL

2.1 #WR4FE

WL o7 Sh A S R AL Eh 11 N AR AL, B A A
IR GE BRI KA R SR i vy
v WRIMER JOR 2ty A, AR )R AR 60~ 400 m 2 [7],
PR BE 142 m, WWE KA 4.85~20.28 m Z
B, P E 10.65 mo W HAE ) 3220 3 Fg Ik 1) (4
AR, 50 KT2 KT3-KT4 1l KT6 i 44) . AL v
B AR ) (3 ANAE, 43 8 KT7. KT8 il KT9 4™
) ACAR B P4 ) (2 AN A4, 43 0 ok KTS AT KT10
AR, AR 60° ~ 80° Z TR (5K & 45, 2011; F4T
SEAE 2011, A 1) 5 e i (R 1) AR — 3

@ T AR, S5 2010, PO EA X HE v By B G R AT . PR T A



% 6 3] (DR EEE

[ VA ) e T e o 7 N K S W ey o 1145

[P]7
[+ 410
] 13

[cp]s
r v 1
(%] 14

Bl 1 R T G DR DX S b o P (B AL A 45, 2011 2080
Fig. 1 Regional geological map of the Galale copper gold deposit (modified after Du Dedao et al.» 2011)
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1—Neogene ;: 2—Paleogene: 3—Cretaceous; 4—Jurassic marine clastic rock intercalated with carbonate rock; 5—Jurassic clastic rocks interbedded

with limestone; 6—Triassics 7—Permian siltstone limestone with shale; 8—Carboniferous-Permian conglomeratic limestone interbedded with sandy

conglomerate; 9—Middle Carboniferous sandy slate with limestone; 10—Cretaceous granite; 11—Jurassic granodiorite; 12—ophiolitic mélanges

13—geological boundary; 14—Galale copper-gold deposit; 15—Bangonghu-Nujiang suture belt
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Fig. 2 Microphotographs of metallic minerals and rocks in the Galale copper gold deposit
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a—magnetite (Mt) with euhedral crystal structure; b—Xenomorphic gold-silver compound filling edge cracks of chalcopyrite; ¢—hematite (Ht)

filling metasomatic chalcopyrite (Cp); d—edges of chalcopyrite (Cp) secondary digenite (Dg) reaction rim and covellite (Cv); e—bornite (Bn) in

the edges of chalcopyrite (Cp)s exhibiting clathrate exsolution structure; f—magnetite (Mt) exhibiting directional crushing structure
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Table 1 Chemical compositions ( wg/ % Jand crystal-chemical formulae based on electron microprobe analyses of

gold-silver compound in the Galale copper-gold deposit

FEfgRS  WHAFE Se Fe Au Cu Zn S Pb Bi Ag Te > D AR AN e o5y
. HR 4 - 0.07 31.52 0.01 0.03 0.01 - 0.06 - 0.05 31.74 1000 Au
Gl-10(2)
H R4 - 0.11 33.30 - - 0.01 - - 0.02 - 33.44 1000 Au
i AR 4 - - 56.42  0.05 0.03 - - - 0.01 - 56.51 1000 Au
Gl-10(D N
Hak 4 - 0.02 55.96 0.05 0.03 - 0.01 - 0.02 0.01 56.10 1000 Au
Ll REN - 0.04 63.20 0.03 0.00 0.07 - 0.39 32.73 0.06 96.52 510 Aus; Agyo
- WEH 0.02  0.10 63.50 0.05 0.00 0.08 - 0.29 32.69 0.06 96.80 520 AusyAgug
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Fig. 3 Atomic percentage based on BSE energy spectrum analysis of gold-silver compound in the Galale copper-gold deposit
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a—electrum inclusion in native bismuth; b—xenomorphic granular electrum: ¢—xenomorphic granular electrum in native bismuth; d—xenomorphic
granular electrum; e—xenomorphic granular electrum filling gangue mineral particles; f—native gold existent in adsorption state at the surface
of another mineral; g—native silver containing radioactive elements in adsorption state at the surface of another mineral
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