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Abstract

This paper gives a detailed discussion on the genetic type of the Luobuzhen Au-Ag polymetallic deposit and
its significance on the basis of regional geological setting, field geological survey, thin-section examination, and
its comparison with similar deposits. The Luobuzhen Au-Ag polymetallic deposit is located in the western part of
the Gangdise continental marginal volcanic-magma arc, Tibet. The orebodies, controlled by NWW-trending
faults, are mainly in stratified, veinlet and lenticular forms, consist of quartz veins, altered and breccia rocks, and
occur in the volcanic rock of Pana Formation or its contact zone with the Eocene acid-intermediate intrusive

rocks. The ore exhibits typical characteristics of the hydrothermal deposit as shown by the brecciated vein as well
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as banded and net vein structures. The metallic minerals contain native gold, hessite, pyrite, galena, arsenopyrite
and sphalerite, and the non-metallic minerals comprise quartz, chalcedony, chlorite and calcite. The wall rock altera-
tions include sericitization, silication, carbonatation and chloritization, representing an intermediate-alkaline altera-
tion combination formed in a medium-low temperature environment. The lateral distribution of the wall rock altera-
tion displays phyllic zone, transitional zone and propylitization zone from the vein center to the wall rock, and the
vertical zoning shows that illite, silicification and chalcedony occur at the top, whereas chlorite, sericite and mi-
crograined quartz lie at the bottom. Mineralizing fluids characterized by low temperature and low salinity resulted
from water-rock exchange reaction between atmospheric precipitation and wall rocks, whereas metallogenic mate-
rials such as gold were mainly derived from the host strata. Synthesizing the above geological information, the au-
thors preliminary confirm that the Luobuzhen Au polymetallic deposit belongs to the low sulfide type epithermal de-

posit, and the genesis of this deposit was discovered for the first time in the western part of Gangdise metallic zone.

Key words: geology, low sulfide type, epithermal Au-Ag polymetallic deposit, Luobuzhen, Gangdise metal-

logenic belt, Tibet
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Fig. 1 Simplified geological map of Luobuzhen area (a) and geological sketch map of the Luobuzhen Au-Ag polymetallic
deposit (b, modified after Huang et al., 2018)
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Fig. 2 Field and microscopic photographs of the Luobuzhen Au-Ag polymetallic deposit

a. ll-4 Au-Ag orebody in fractured zones; b. Breccia type of gold ore, the breccia is dacite and the cement is quartz-sulphide; ¢. Altered rock type of
gold ore; d~i. Microscopic characteristics of gold ores; j. Banded chalcedony; k. Sphalerite and chalcopyrite solid solution structure, arsenopyrite
euhedral-subhedral structure; 1. Pyrite metasomatized by galena and chalcopyrite
Qz—CQuartz; Ser—Sericite; Py—Pyrite; Apy—Arsenopyrite; Cpy—Chalcopyrite; Gn—Galena; Sp—Sphalerite;

Gl—Native gold; Dac—Breccia; Sul—Metal sulfide
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Table 1 Mineralization periods and stages, paragenetic sequence of minerals in the Luobuzhen silver—gold deposit
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Table 2 Phase analyses of the Luobuzhen silver-gold deposit

. w(Au)/107
i FE ARE RS WS S BETaES EReES AR EES
Yl 0.10 <0.01 0.03 0.02 0.02 <0.01
AR A ST 0.62 0.23 3.90 0.42 0.90 1.56

T A 3E-T7 fift 41 Bk, 20 DD TR B S SUIIE B A D -
RW kA . Fe BRI ) & R Wy R kA 4
Ao

3 WRHbIKAL

ARSI B R T RTAR B M B AR L 4
JEA R A Z AT Y H.O .S . Pb [Al i R AFH
AR (BK BH 745, 2015; Sun et al., 2017), P A H 4
WL ET IR JEAE WA 2R AR R
FRTNE T W) = AR RS R Forh DU
AL AR T 0 B B 1 D A 0 AR 8 — R 4R
Hi7E 180~320°C , £h i w(NaCl,) 8 H 7 6%~16%, ik
A AR A R R AR AN (R P 5 S 2015,
Sun et al., 2017) A" 9 IR kAR B9 A1 S B0 4y
H il (19 3 A B 2 A 1Y 8Dy o, veswiow T Y 22 AE FEL
9 =125%0~=91%0, 80y o, v.smow T FY 22 1L i 2y

3.5%0~6.6%o(Sun et al., 2017; B P44, 2015), 1F
8'%0-3D [l i (&1 3) v, B A AR S 35 s TR TE 7
WKZN I Bl BV Ak , 32097 1) DY 58 FAOK T ]
AL, T N7 P A e — P Sk 25 SR K R R AR K TR
AL BHE R RABEK S BIE RN . A RAE
U S IR, — PR R S R AR K 5 L R AR K
ACH N S . SR, KSR AU oK B e 1
BT A K5 LA A KRR A B8 B R T A [ 7
RAFIEBE M TE 1 s R A KR TR (Criss et
al., 1991; Simon et al.,1999), # i 74 £h & A1 4 [A]
PR ORI i 8 A S A A .
Rt , 25 Ry, B A0 B R S i A 2 R
KB B AT A ORI B B R T
KA L FZ B R

BN 488 WA O B 45 R R W] (18 2k, 3R
2), e SEE T S Byl . Kk,
XA Y 4 R BRI W 1 S L Pb [R] AV 3 AL B4R AE BT



5538 % S B A DU RL XS T SO A PY B A B U IR Y AR 2 R AT PR SRR AE S R B L 1123

A K 11
(2= KAl A K

_40

5DH20, v;smow/%0
-80

=t 2
€ OVER BRI
\

-120

LR

-160

=20 -10 0 10 20 30
618Ol—l,o,v-swu)w/%"

E 3 PAREMR SN W ik r S'SOHZO_V_SMOWL? Dy o,vsmow
& fi
(I A i A I 55, 1982; i 4 Hedenquist et al., 1994; iii §ii Tay-
lor, 1974; iv #5 KR BHIEE%4E, 2015; Sun et al., 2017)
Fig.3 Plot Of6]80HZO.V-SMOW_SDHZO,V-SMOW (a) and 618O(:a].v.smow‘

SI:‘CCal],V-PDB
(i after Zheng et al., 1982; ii after Hedenquist et al., 1994; iii after Tay-
lor, 1974; iv after Ouyang et al., 2015; Sun et al., 2017)

%, AT AIALEE T fff 4 55 i 40 Jo3 1) R A (22 ik 5%,
2012) B A EA B B A AL PR i 1 534Sy cpr (H
Y7 O B BFHET , A8 AL R 83Sy.cpr=—5.1%0~0.1%o
Pb Iﬁ] fﬁ % 206ph/ 204pp \207Pb /204pPp \208Pb /204Ph H:‘ {E ﬁi}’
SN 18.722~18.849 . 15.640~15.785.. 39.068~39.560
(Sun et al., 2017), IXLEEHRREH DR B RPN R] B
WIS K A A3 B (M08 5 R #1572, 8%Sy.cpr—
~3%0~+3%o) , 1M P [Al i R oK A F M5 ISR, ixX
SRR S XD S 8 e — v o T B 7Y
B R S \Pb [ 2 AT — @ AR . 5 IR
S A F ok | ORI, DA 2 K Ll
AR Y 4 B Go(Au) X 75 541 0.82x 1072, AR
H w(Au)F1 K 20.39x1070) (L3545, 2019), 2 i A
W R R L™ ) 5 ] R B ZOR IR F IR Kl HaX
FEASREHERR TR A0 B 1 B DTk

4 ¥ i

4.1 TR EEE T
S PRAR B A w3 | 4 e B AT A R R

fiE, 23 R LB G IR R ARB -2 R G IR T
BTGRP L S PR BRE2S R 4 0 IR Bk A e A
487K L& 4 VAMS B fil SEDEX U8 R 45 i 7
FAEE N AN PR 22 BAS 3] T )32 1932 F (Cooke et
al., 2000; Goldfarb et al., 2001; [ fif 5 %5, 2007;
2009; 5 KA, 2008; B T 4, 2014), Hidr L
IR IR A &1 IR B 2R P8 55 3 H A 6, fE %
TR (0~2 km) , BRI FE (— A & T 350°C) FHIG
JE 77 (10~50 MPa) 55 55 4 T B i i) — 2K &0 IR
(Cooke et al., 2000), F i HLARZ 4 BT IKEY [
FET AR A S, X5 AR A MR b 5 1
41 R (Goldfarb et al., 2001) A T FUAE R 1R
I G PR (BT, 2000040 X o 48 (fk) 1432 Wi
24w A 2O T W TR A A SR KR A bk
RYL VR BR A B 00 A 8 G fb i H AT P R
PR A 4k, 3 507 P A A b i B A 4
W AR EELSE, 2011), LA R A RALY) & e e A
Ak A RV 4287 PR (Williams et al., 2005) A\, 3%
WATFA T 5 4 VHMS B HI SEDEX B )2 45
W RAYEFIE(Gu et al., 2007; Lyons et al., 2006).
SR P A AR SR W R ARG R R
TR AR i S i R 26 A0 ) OC B (VL B 4%
2004; Ak HESE, 2015; 4§24 5%, 2016), A H4x
WL B IKMAURA R A IS5 Y O T,
THBZN Y, k] WA -mR AP Bk,
1 55 A AR I D A e B AR p R R R S B A
AR S 5, T3 o 284 it s A R AV A 8RS T 2 9K
POBAA Z b UL (Cooke, 2001), - Fi R A6 35 5 TE ik
T U0 A R W 1 e R v, A DT TR ) A R A
i 3 R A IR T B B T B (5K TR A, 2009; 477K
JEZ5, 2015), 3X SE 1 J& A S AR IR Hh 1) S 78 4
R, B ESREZ BT IRMINET @, B
A W Gk iR PSS AREAE (P 2k) X S5 (R TR TN A
(Kullerud, 1953)RFAiEFHALL , 78 75 0 R TP 1l i 3 41K
4= BEIE B B — A & T 350°C (Maineri et al.,
2002); FHEEE S S B Pyt I BT R Y pH
(BN IR TR R B, 2 T 1 RO A 1 b e PR T PR
BHIDE Y GRITIESE, 2009), X485 444 iy
WF8 s RIE B T AR R R 5 . A FEIA
B B 1 300 A4 AR A1 i 40 501 0 DR R 2J 7R (AR AT 5 5
2007). P B AR L 4w R AR B R LUK
WAL £, A/ DR S0 — a2 ARG
WS 2015), X 55 B CO, IR Y 1 LA™ IR |



1124 N JZS

b Jt 2019 4F

T 2R F AL R R S TR R R IR, DL 2
B2 5 i AR R AR S0 R (AT 545, 2007)
HE DX T 08 B AP T A ™ 2 46 1) AR S A
(MRAIT 5655, 2007)FRAEAHTR] o B B B 1 AL 1A 3
— IR AE HAE 180~320°C , X i Ad B H 4 B TR B N
204~1416 m, J& T ¥ B AR i 3 [ (R PH I % 45,
2015), & LTk, W A BV R TR G R AR R 4
WEEET IR,

AR B AR b S B AR IR TR 2 VR AR TR
IR PR AT K] 43 Ay i A A 7R A A AR 2 o i L iy
5125 7 (Hedenquist et al., 2000; Sillitoe et al., 2003).
FRIE PR AL Py A Bl AR 5 P 4 G BB RUHE 7 v LG TR
PORIE IR 7 25 % (Heald et al., 1987), %' i H 4241
Z & /Y IR E 2R W B A 8 Ak W 4L A ol Bk
W -INER -7 850 - TR0 A5 5 S B AL BT IR Y = A
B B R £6 7 9 24H & (Hedenquist et al., 2000; Sillitoe
et al., 2003)AN[A] , 1fif 5 I A3t A AU B R 1) B 40 - o
B - -IN R 0 M4 A AR — L, AR )
AU EBE BB O A WA SRR A AL R A
- UK A -5 25 BE -l R R SR Dl AR 5 P 4 B RRAE
VKR AT — P 568 S I 2 T A MG IR P 4 ™ PR P e
& VE B ¥ (Hedenquist et al.,, 2000; Sillitoe et al.,
2003), AR TAERLED TR K BLBCR vk K A H]
Bl A P H R IARHC A A gk K A SR
B ARREAE SR, 07 PRI & B hEAE- E 48RRI
AT, B BR300 - A g K -
Lxe 1 -28 = BERY 437, 5 Parkers Hill S8R AR AL A9 7%
A Tk AR TR A IR 11 s REAIE (Corbett, 2002)FH 81 .
B B4R E B B B AR EEOR R T RS
K, 5 R R I K R 1 KRR RS 3K
KR A AR (Rye, 1993; VTR 724 ,2004) A, i 5
AR AL T B IR PR TR 4 0 TR 1) R AN Y 3
WRFRRIE (TLZ SR, 2000) W) A 0 22T eSS, A<
SR R % A LR T AR IR IR
EIRTIR,

42 EFIHEX

O34 2, IR ™y © BH W 77 76 DL o 2
RSB IRATEUNH 8™ PR A2 0% 9 17 i A%
AR 1R . W7 77 2 0 PRIAE T ks /K- T
A7 VLR R W Ay i ] s op, HRw™ 5 k7
SERESL 2 LA G SRR R B T 5T 1) AL AR
() S5 (R 46 20445, 2016 T I4E,2017), 70 H
S B RAE T3 A R B - 1] BT SN (] 7 244 B

T, B IR A RO T B T B R - S Y K i S
fii A R B B (2R O6 BT 45, 20055 300 5 45, 2012), b
A, XU T B 15 A7 78 LA TR W 4 1 A A AR 3 10 8
TIP3 A R AR TR AL 4 IR 7
T b B RV 8 PR AN L e R 4 i s B
T e 2 B AR Q2R B | (E RS 45 24 45 (2014) fi 4%
W= HRRAE , DA A IR 6L 4 7 R 5 AT 3 2 780 4 4
W IRIEA: 2 R T I A P Ok 2t ) JLARY o 2
MIr=4). D BSREZERT IRA R 2R L8R
W IR FARF 2B Jl 2 R IABRAE T R 2 it
TR 20 1 2 R R AL 1) B340, 7R PR 2 B
LA s B TR 5 R R AR R R 9 T .

M CFFIERE B 1 B AR 2 4 R 0 K %
LA A B ) K S A T RN K
AR (E 2b) , R RBT B ) Z 0 T s
TIN5 B B A o DR S, e 25 R TA
KA 0 WA /8 439 2 51 Ma #1149 Ma(Sun et al.,
2017), X Fi e A 2 10 B A 4R 2 4@ 0 PR A AR 1
T 49 Ma, &4 A9 ARE Jriy &g 1
Rb-Sr & IR AR My (21.1 + 1.8)Ma(Ff & £ 5 ) ,
FWTRIE T Pttt Bk nl WL, % 1 B A8 IR
() B B AR JE AR T S BRI 20 g, E R it [
HUJE OBt B B T AR SR B SO IS R]
DX P F AR o 4L L b i 3 5 2 45
SRR IR

WFFE BN, BEA B IR 5 e IR I B IR
PR 25 1 AR H B, 4 R — 28 2 3 I B 2 - AT
I LA™ 2 45 (Hedenquist et al., 1998; V1.1 72 5%,
2004; Sillitoe, 2010; i 55 ¥ 25, 2016), L5 L% 5K
IR AR 7 4 1™ R A B2 B Ak (R 3 23 4
T R B AL T AR IR PR e I A R B AR LR A
PSR HO A BES BU AR 1 RS SRR AR IR S
fl iy LA, L 2 4 & B RS =2 AR T (Corbett,
2002; I L %2 % 2004; Sillitoe, 2010; T A 42 %,
2012), B e BE 7 4R 4 5 R RIS R 1L ML) 4
il 1 ) L 4 7 R T RE A o 1) v O 2 B - 1 AT
T AR BT R GE A (4524 545,2014),, X JEC T sl
RS R e e SR} R W ITLT ) AR
B R A TR TR il & B AR S TR R 5 R R
WIR(TEABTTAE,2015), B A HAT IRFL LR T
PRAEZS (0] AR (] 1b) o 20 IR A0 R A AR A 2
KR E T TAERINKBESA T, 0 R R
P JhkCER o T2 CEEL21) , 5 25 A M oo 31 20 L LA 4
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ENF B AR AR Jp s, BB 5 HOR 45 9 5 4k
A AE G, RIILLILA H T R 8 T B4 R IR .
LI BEA RV S IR & 0 46 5 IN K BE 5 45 A U-Pb
AEIE RIS Re-Os 55 B LR AR5 53 31 28 24 Ma 123
Ma(Huang et al., 2019) , 87810 RIE T8 8 R
—HUET ], XA A AT IR A S I R B
o MR W, PR ESREZ BT IR 5L LS
AU R AT RS2 42 T IR — M 1 - Ol R 48, 1
G BT T R — BT T B 5 A - e AT R A 4
IR RS, 48R, XAZ50 0 A 1 3 2 1k
THF MRUL, B B EZ SR IRI & I
W IR A BB 2, 22 W XD R 0 8™ iy 7Y B 3 25 7R ]
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W EE R L

5 4 ik
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