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Abstract

The porphyty-epithermal copper-gold deposit is a newly discovered deposit assemblage in Tibet, which has
a great potential for prospecting. Based on the systematic geological records and comprehensive study of main
orebodies of Duclong (especially south Tiegelong) and Xiongeun ore districts, the authors summarize such as-
pects as the geological setting of the deposit, the attitude of the orebody, the mineral assemblage, the alteration
and the rock-forming and ore-forming ages. Based on previous studies, the authors hold that there are two kinds
of deposit series which are most important in search for porphyry-epithermal copper-gold deposits in Tibet. They
are coppet, gold, silver, lead and zinc metallogenic sub-seties in Bangong Co-Nujiang River metallogenic belt re-
lated to early Cretaceous island are intermediate to felsic volcanic rocks and those in Gangdise metallogenic belt
related to early-late Jurassic island arc intermediate to felsic voleanic rocks. Dependent on the theory of “absence
prospecting”, the authors predict that Gaergin, Dibaonamugang and Tiegelong (all in the Duolong ore district)
are further exploration areas for epithermal copper-gold deposits. Breccia pipes in Sena and Nadun are good sites
for independent high-sulfidation epithermal gold deposits. Epithermal ores are superimposed on the porphyry
orebodies in south Tiegelong, with the reserves of more than 10 million tons of copper. Porous silicon caps are
developed in the shallow parts of the HS epithermal deposits. There are alunite, dickite and kaolinite alteration
assemblages. Metal minerals are mainly dominated by the Cu,S, binary system, i.e., enargite, covellite, di-
genite, tetrahedrite, chalcopyrite, bornite, pyrite and some other minerals. Pyrite, chalcopyrite and bornite
were formed earlier. There are low-sulfidation epithermal multi-metal gold orebodies in the Xiongcun copper-
gold ore district. Orebodies are veinlike in form and independently occur in the marginal structure of the voleanic
agency and can also be superimposed on the porphyry copper-gold orebody. Sericite, pyrophyllite and illite are
well developed, and sphalerite, tetrahedrite, pyrrhotite and pyrite constitute the main metal mineral assemblage
in the Xiongeun copper-gold ore district. Dongga, Puginmu and Yada are the exploration targets for low-sulfida-
tion epithermal deposits. It is possible to find copper-gold porphyry deposits in the depth. The above two types
of metallogenic series and sub-series are related to fluid evolution of porphyry copper-gold deposits in Yaoshanion
period. They have special alteration and metal mineral assemblages. Prospecting for an independent epithermal
gold deposit is the next aim of study.

Key words: geology, porphyry-epithermal deposit, metallogenic series, absence prospecting, copper-gold
deposit, Duoleng ore district, Xiongeun ore district
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Fig. 1 The distribution of main superlarge copper polymetallic deposits and ore districts in the Gandise-Banmi metallogenic belt
(modified after Qu et al. » 2006)
1—Paleogene; 2—Jurassic: 3—Triassic; 4—Mesozoic: 5 Paleozoic: 6—Old metamorphic basement; 7—Ore district: 8 —Superlarge deposit:
9—Gold placer; 10—Rock gald mine; 11—Skam copper-gold deposit: 12—Regional faults; 13—Suture zone
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Fig. 2 Main deposits in the Duclong ore district{alteration and stratum interpreted from remote sensing image)

1—Quaternary residual-slope wash material; 2—Oligocene Cantor Formation-Upper Cretaceous Abushan Formation( ): gravel layers conglomerate
and gravel sandstone (not defined): 3—Low-middle Jurassic Sewa Formation: metamorphic feldspar quartz sandstone intercalated with silty slates
4—Lower Jurassic Quse Farmation: metamorphic feldspar quartz sandstone intercalated with siliceous rockss basalt: mafic volcanic lava; 5—Lower
Cretaceous Meirigiecuo Formation: andesites volcanic breccis, andesitic basalts 6—Upper Triassic Riganpeicuo Formation: limestone; 7—Early
Cretaceous monzonite porphyry; 8—Early Cretaceous porphyry; 9—Early Cretacecus quartz porphyry: 10—Eartly Cretacecus granodiorite por-
phyry; 11—Gabbro; 12—PFillow basalis; 13— Serpentinized peridotite; 14—Conformity; 15— Unconformity; 16—Fault; 17—Crebody controlled

by engineerings 18—Alteration range at the surface; 19—Ring structure in remote sensing image; 20— Location of the deposit; 21—Silicon

cap at the surface
According to the remote sensing data published by XX U. 8. satellite in XX/05/2014, false color composite of 321 band, Resclution 0.5 m
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Fig. 3 Geological map of the Xiongcun ore district and its periphery areas (modified after Oliver. 2006)
1—Holocene alluvium: 2—Lower Cretaceous Bima Formation: 3—Lower-Middle Jurassic Xiongcun Formation voleanic-sedimentary rock: 4—
Lower-Middle Jurassic Xiongcun Formation tuff; ‘5—FEocene hiotite granodiorite; 6—FEocene quartz diorite: 7—Middle-Upper Jurassic hornblende
quartz diorite porphyry with big quartz eyes; 8 —Lower-Middle Jurassic hormblende quartz diorite porphyrys 9—Upper Jurassic quartz diorite por-
phyty; 10—Jurassic homblende gabbro; 11—Jurassic diabases 12—Foliated gabbros: banded amphibolitess orthogneisses and less marbles; 13—
Reverse thrust fault; 14—Flaw fault: 15— Unclear fault: 16—Anticline: 17—Overturned syncline; 18—Owerturned anticline; 19—Location of the
Xiongeun ore district; 20—Orebody boundary
JS—Jinshajiang suture zone; BNS—Bangong Co-Nujiang River suture zone: [YS—Indian River-Yalung Zangbo River suture zone:
MBT—Misin boundary thrust fault
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Fig. 4 Map showing soil geochemical anomalies in the Xiongeun ore district and its periphery area
(after Lang et al. » 2014)
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1—Xiongeun Formation: endesitic-basaltic rocks (J; 2> (186~183 Ma>: 2—Eocene granodiorite (46 Ma); 3—Granodiorite porphyry
(167~161 Ma)s 4—Quartz diarite (181~175 Ma)s 5—Faults 6—Drill hole and its serial numbers 7—Copper (-gold) orebodys
8—Zn{Ph)ancimaly
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fRE AT RKNT W4 A RE(E 5.8 6).
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6 BEA-BREEAMET KRS Rkt ZmR
ERE AL AERGE Enaud et al. ,2003; Z2ET
IHE4E Barton, 19700
Fig. 6 Log fS-1000/T diagram illustrating the relative
sulfidation state of hydrothermal fluids in porphyry-epithermal
depositsCafter Finaudi et al. » 2003; the main line ore-forming
environment after Barton 19707

2.2.4 BERE F#

MRS T S X A Ry £8P RERN, 7K
TR 4k B (BRI 48, 2007; Tafti et al. , 2009;
FE3E2EE, 2009b: 2010: 2012: 3T 55, 2011:2012: T
BEE, 2012; BEXIESS, 2010c: 2012a; Lang et al.

2014). Lang FQOIOXN BT X I.0 S #H
RO B RHGEAT T AR5, AR [ 594
BV BRA(FRIHE PR AERE LKA NARER
KBENRER Y 167161 Ma(#i A U-Pb
8, BB IACAH(161.5 £ 2.7)Ma(4HT™ Re-Os 4
#®;: TSV Eayis(EaPitaRNAEERKR
FIMBRARR KN 181 ~175 Mal A U-Pb i),
BB B AR R(172.6 £2.1) MaOE4HT” Re-Os F#8).
1 SH &SV HA RN AU TR A RERR
AT AN KB, TSR X (R B
AR T, HiL, RohkF it 5 BICERIES
HRIE . &H REY R T BA X JE 57 ™
MAFREETREFTEEREFEX.

3 REUREABRT KRR KT

3.1 RB{EEAERT FEREY

AERTELHEMNBEEREA RMiLE
BREER BB RASY K, BB EFAEERA R
KR PERA ST KE? FIERF K, BN
BXREEMRAIE BB ABAST K. Ry
X LR T2 T IR 40 B R SRR M T R
FIBIE VM, RN NET A ENE S B ST AT
VAT AR, WE &7 K. IA- BT L7
SR 1 ST & LEBNNEERET REOT HEE
MphZB#F fE 5 Hedenquist 2 (20000 A1 Einaudi %
(2003 ) L KT AL 2L 3% AR AT IR PRI R 1 2
A —FHE D,

F 1 S5HEHEEROT AT RES XHNREREBEIFE
Table 1 Characteristics of porphyry-Cu{ Aun- Ag) related base-metal veins

Brtkstl RV L RALE 3 R PR
Butte 8 MRS R KRR AE B BB EEAD REES . R&S. RSB RS R AEE (BIR WE. (RE. e R
mEMR AT ) W R SRR AR LR BE G, RS CNOE: S O EET. (RS B
¥ ' T 8T Ag (FET W
I 3T
Chugicemnate ¥ FREE & B K B BSv . HHV . BHH HEY + AW + WY HE Sy
it 5L 30 59 B2 2028 e AT R W BEET ERHT. G
AR, By A ¥ CRBHER) ) BN By, R
L ) B K&V . HENT.H (AT
ML CREBGAT ), WEANEIT
(B U89 ): TRTHA
VAR HE BEE
oA R (R
¥R
Rosario ¥ Heik &A™ bk HEw - RAT-(REAT., By R R HET
CBRAEArT Rosario BEH TRHE) Rev-mEHT (wwE

P EHY EEET#H
®

#:%H5| B Einaudi et al. » 2003,
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HRAR R EBRET KR TRBE. E ERREERE AT B P4 & FRIE, B
SURME.PREFFE, LR E N Cu-S —ofk B EUR Y K. R B B 2 K, pH A M 2
ARV YPHEE Ce-AsSERT WAL .CuFeS=E ~4 FIREBHED pH AR . RN, HE
Ry W4 G285 Y (Barton, 1970; Hedenquist AWK B AL, B EIRE IR E N IEME. pH
et al. » 1998; Einaudi et al. » 2003; XIP%E,2011). HKAE, BT 9.1y 9. S48 R mas

B 5.8 6 BT MBEE R BIRMARMKE  SREH L 875445 (B 6.8 7)(Meyer et al.

2507C

logfs,

Py
po

PO/ mt 8':8 mt

-16 * *
-40 -36 =32

log/fO,

B 7 BUATUA SRS R B ARR #0l B R I 24 250°C MR AR - 405 A2 B R (IR Einaudi et al. »2003)

I —F%-BRAET - BT R A SRERANEREE R4 ABEE; | BEV -BET RSy dd, a2 RET - BEy-
HET H4AlE SR PREZHMEMP R ME; [1—FREF - BT HEFHRE LG RERAOM P SR eZE, N7
Ty, B E ERED MR A H A (Meyer et al. . 1967): BBERN pHELZR(S M SOF - 4 FE 4D
BT o HET: o WM dg WM po BEET: oy BV b FERT: Sufer W LS EWMALT K HS—®
WALRITR
Fig. 7 LogfS,-Log fO, diagram at 250C illustrating the looping path through time and space in porphyry
and porphyryrelated vein deposits(after Finaudi et al. »2003)

I —Covellites digenite> chalcocites and pyrite with advanced argillic or sericitic alterations [l —Chalcocites bornites pyriter or chalcopyriter bor-
nites pyrite with zoned sericitic and intermediate argillic alteration; [1—Chalcopyrite + pyrite with zoned sericitic (relict K feldspar) and interme-
diate argillations IV—Chalcopytite-magnetites or barnite-magnetite with potassic alteration{after Meyer et al. s 1967): Lines of constant pH are
dashed (bolded where boundaries betweet: aqueous sulfur species are signified)
brr—Bornite; cp—Chalcopyrite: cv—Covellite; dg—Digenite; po—Pyrrhotite;s py—Pyrite; hm—Hematite; LS—Low sulfidation;
HS—High sulfidation
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1967; Einaudi et al. » 2003). B3R E TR,
1R BRI IR VE A AR PES  A A — 3
ST R I B3/ _E 3B & (Hedenquist et al.
1994; 1998; Sillitoes 2010; Richards, 2009; 2011).
B RRRBET K—BERT LI T 5
KL T 50~700 m, R EE 160 ~270°C Z A (B
FHIE 300T )(Hedenquist et al.,» 1998), REEE
RIxF PrEAL 2 A AR BRI /IR B4 A,
RN EARA TR AR PR AL
£ (John et al. »1999; John, 2001: Hedenquist et . »
2000). Einaudi F(2003) 84 7 BA B 1R H AR
PR PRAI BT R PR AL R B AR R 22 1)
PLEFTHH AR 2), I B R R g Ry
REITE R T BB5 Kl 3R K LG R &4, 1B
T I B2 WAL E % 4 3, ARG E R R
U RFE RS .

ERALEL Y R LB AT R
FPHEERRE, AR EHNA TR -1
FHILRERGER U A R IR BN RRE, R E
KEMRE-EI-BRBRE-SLRETH8EN0T Y
(Hedenquist et al. » 2000; Seedorff et al. » 2005). &
R A IS m R AL BRI AL RSB N A
0%, 72 38 M) |k B H ™% K14 3 4 (Hedenquist et
al.» 2000; Sillitoe» 1997).

FERT IS AT S, Shy Ass Tes Ses Bis Hg
TEHEETHEEN, BRMARET KL TeSb-

2

AsH AN X, BRI T X Se-As-Sh-Hg I & F
RN

TEHR AL B R AR RGBT BR B HY M BY ok &
A-H=8-EH- EAAHACRNMEN /BT ERL
A -AE - FAE  SEA L ES MY P4
&, BV WE RN BT R, B
HBRT UM 3 BE B JRBP (Hedenquist et al.» 2000;
Einaudi et al.,» 2003).

3.2 FETEMZRIEEAMET K

o E LA 2 AR KB R B AL B G IR i
By RE E8E&/NAET K(Tan, 1991; Wang et
al.» 1999; Wang, 2004). M E S I H (&7 K
K 78 4x 5%, 1991; 2005; I /5§, 20105 X P %,
2011)- FEREET E S M R (R ILT BOM (&7 IR
(BN, 2014). B2UT ER. SRV ERUER
EAT H OSEH R A T M PIRE K 3. TR
IR R B4R B IREM R
HELEATES L., BT KEFEHXAE A
ERBEE AT (R R, 1998; B/ F4%,2010; 5K
WE,2013), MERANMNERIR AT RENR
BACRABR AN ET &,

EMAET BEEHAATAE Y, AGE
2R, B 10~50 m, A TFEHE 100~200 m, F
ZMENGT . HESEELT &, TELBV R
TR VTR AR ey R
0, SRR RRAMAY R B ERE. 7 &R
BB A HFE.FEALA T & FBAEE.

RAEBERABEE RV K
Table 2 Epithermal Au-Ag deposits
LT R
BRICRE) IR ) I

T ARRR S R E G

R BRI R RS- TR B gt it "h3E s R E R — Lo R A5 (R RUARAE

Lepamto § Bl Indic & FAMRRAH A RERAL" WA+ DTRMEAT + §

TR+ BRR + NE SRR

BRGoldfield ¥ & “HEAEEEEEHE 80 HET + EEH
ik
La Mexicarn ¥ B Labbm  “HERAZ-SIRA/GI.  RUG + 00T + B0V = MBI WS RS+ PR + RS
B R Surmmitville R T & H &+ ST T, &S E + BiA
L RMER AN R SRR S i
Pachuen B~ BR- Fremiilo #  WKER“EREBEEFR NS + 780+ HEF + 8 Sk, + B4 .4 PR 1% ~25% BT Fes)
FoCrede - Camtock -S=F-HEA", "PESHL H5 + s
Lode HR e B R
SERLER SR/ TR
SEEHCT: R R
AR IR B
(AL AMER IR H. AT, B SRR
Seeper T 5K Midss 5 5. “MEFHE BEE-RRE.  BET.O85 BEF -+ & + MR S, 3y T
Mc Laghln 5 K. FHA SEALE S, 5 (028 kg
Hishilkari #5 R/ WiaEaHeR ')

¥E: B#3 B Enaud et al.» 2003
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K O # K

2014 %

# 3 PETEEXENS RRIERABRREET FIE—ER
Table 3 Miajor superlarge porphyry-epithermal copper (gold) deposits in China

BER .S HGEE DRI R 4 & & it 5l
& LA X (6 le?)
Falm#x 413,66 A 4 11 A 399.80 ¢t 6339t
ol 232,45 FIMICRfiz:0.36%) 136.8 KAk a4 46.03 MR AE  4725.57 ST FAREE, 2013
0.2 g/tBl b A58 238011 ©
EHECEI AR R K 60 ko FIERE 10 ke
Ey s g 5 1624 T, BARCHHRE 000 EEAES w1 M, BRBREE BBt 1398 o RERERE
Tl 1000 ¢ Pt 5000 ¢ S48
Feit BT R IR BD >500 FML BEBREE 13005 >0 o EEFEE200 6 (32+ >1000 - BEEEFE 00 632 DBEE
mii(332 +333) BH +333)
EEE AR HS nt)
HMET R e, BFR 11 A 500~600 Adir: 1~2 /O 5B B Ten 1991; Wang et

HY RS 2

a.r 1999; Wang
2004

WMETHWEERAERA - HAA.AE. 8. BIT
B ISR VB =%, B LA R AR
B4R H(Tan, 1991; Wang et al. 1999; Wang,
2004).

TR SRR R v ] B T R Ak B e
BRRABET Kz— T RBE I FARGE RS D
LA B RN KA R T RRETE
Kl BEERR BRI R TR K R A A
F,REEE. EOA B0 A KKE i
AR LT OS0E, KA AT ER
FE: ERTVYEENBRSY By K% &
B A% T O NEY BN B
V. EHSVAMARY S RV EEETE 140~
240°C , B DT 700 mC 225, 1996; ¥4
#,2003; BHE%,2007). URBUKG- A=A
A, KR FIREN, o RS A R &
(CRIEZACH RS BCR A7 BR D CGE %, 200704
FRAE, SRR M) A 2R I B PO S e A R
A, EERAA AR RN TRESR
g8 [ &% (Simmons et al., 1994), 5 Sim-
mons (1994 2000 )#38 (K1H7 75 2% Martha Hill /£5%
WS SRR BT RO RE R &I H—
.

3.3 BR{LmA
3.3.1 WHRABBRREEIGEY R — 2RV 4
X

EHY R G RHEHET IKERZE, 7 106
~110 Ma A, FE 38 1 14w 5 52 X IR ST A b5 50 3 Hh
AR MK R, MR E— I ET. HiBF
(2014 1R R VBALH ™ ) 1A TRk R IR PEE 14
YR BEA R LT N A SRR R K — iR B

SRALi v T B IR ¥ (Hedenquist et al. » 1998): BHELA-
A HRACEAY —BERN 190~352C,. B&H
Wl BN EN 2.74%, M ERYT EEA N
500~600 m: SRR L R AW H N REEMSE
#12.3 km; BEEE (KRBT HORRULFEFEA N
1.2 ks FHE R (EETVHOBANEELH N 2.7
km. MESTLII R SE4n F & R I W, £ ZK0004
ZK0804.ZK1604 £ 451L, TeR H DI 22 g
ZTHERBREH STV AR(EENKRE) (Ll
2014, Bl 6, RBLERT 5, SR BRI PA AL
BREBANETACENBMEEZEHETHH
i, T AELDHMT 1000 m Z4. MAKFBEET
FibiEz BT A4 H 44 (K m )% LR
TRFK LA BT T REKFE8 W E, LA ICP-MS
#A U-Pb CFLA7E 110 Ma EHA (R EREIE), &
NFE 116 Ma BH JE & 110 Ma HIREA 2 LA W & 1
6 Ma il 9, RIFHAEE LT HET, HER
Foh, RPN BT AR 1000 m 2245, Hitk,
A AL R R IR A RS (EOF R L
EW AR D AWM. RETRAEMNERGRA
BRET &, FEGE— P HEAIBE.

FHUMESARLR. ZERBEKLUAAERES
BEEyfaz b, 83T HPF &R 22
MEE/EA, XBERANTE HEr AL, 3 RT &£
AL AR At e v R IR BO R IR SR IB A 2
FEOT . ERARRY B RLUAENER, RO
T By BRI SRR CGERT BOR R KR A
BEA R AR MU — SRR, T 48 TR E N
BATHRE 8). TTEAFBOED KWK RBRK
BHRBHAEROTRCEHHIABR.

R PE A R AR AT KT RN
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PR AR Al 9 AR Al
b H £
‘/fuﬂ/ &
s s Sl (K,m) LT it
A S~ 110 Ma :

A OB AR AT — ; R TR
A4 4E - «.‘.- ‘;}11 4 ‘:_- 7 B )H:. ﬁ;ﬂiﬁ?ﬂﬁ% i{lﬂ?'ﬁr N
ﬁll?‘? l‘. 3 ,"-, 2 4 .': e s Juik: S UWTER “
Dot ®e) UMY s | T T

PVER A RGN ST | MR AR

- Y A T

e T OUNE E Thgan | Mk wRE

Ty R E . A B, A

i jf ; *;j\ i EEy

s P8 A

HPAI R I {t;%; i W, BT

TR R L B G SR T

A REEL:  un
Wi, A v M e e
T, e BT T
TSP
- L 106 Ma

8 TEFERGEEEEHEOT RKUE . F e R KT E
Fig. 8 Alteration, mineralization and prognosis of the South Tiegelong are district in the Duolong ore concentration area

“BRATERTTVEL I (BRBE IS, 2006; 2010), B BT &
N ey 27 W =W D OR: WIA: F 35 R 8
BREHERE 7): XFML RGBT ST
&, — AL, SEHAMET AR T B R E T
SRELE, RHEZARAGE.EA. WA HF
AREASEWE, BEEMHEERARE . HER
AR @ BIKAHEHERREEAER ST
(SRARET ): A2 BT EX CERAKATE
BAEEE. A, BEEEBAY, SBORGEMR
BEANEHST 4, XEMREHT EHHE— K
AR BRI E, AR ERAST AR
#%,100 mx 100 m W TR M B R B REZEIE B
B, BEHAT 25 m X 25 m MEHETLIEE, F R
HEVAE. wEMATAH, FHAA . BASR
T(HERES, 2007, EHRLBMEEEE. @
PEAR MR MEARABMEAST S50 HZ R 8
KE:M\HEFOBEERE 2), B REILT
feR—BE LW, 2BV ER N EEY KBS
HEA, Kyl st AR T RXERSRER, B,
Yors B L — T R ERT ¥ R
3.3.2 (LR RICERET R —— BT X
BNTEXNEST EEENEZRER. R

SRR, BT 182~178 Ma( BIBEEE %%, 2007; &
45,2010 F B, 2011 BEXHES 2010c: 2012a;
Lang et al. » 2014), I SH &7 HElEER A
167~161 Ma, BH E# % 161 Ma: | 57 4 &7 2
R E SR A 181~ 175 Ma, J&H S84 173 Ma.

B b, RNTNRE&R- P 4T IS RS
TERRIB) ) NGB R4 W (Zh et al. ,
2013: 2R3 5, 2008; Bk &%, 2005: 2006 H 2 ¥
%&,2006; BB TRE, 2008; LIRS, 2000). HEA
KBRS IRALT RS H & RS RE BA
TLEEE, B FEA W RILE S8 250 km, B
B R PE B 1 () B, (BT AL SR A M- IR 1)
FERT I i AR R LA 4R & 0 IR T 1y 3R 3 7 L
. RASQURFEHA THNT BRFEH A
FAMBA 1 R BRE AABEHTEX R F
PR BRERE LT B ETHRN H FARY
s BN Y B — 5 S HE I8 X AR, T 3 PR R T
MERRE R LREEPREH ISR LT
LIRS, K- ARETRRT HMHFE. SRS
MEE METELUR Sr-Nd R ER R HIA N Z
HARARRTSAMERGEIE. 201D, 57 50
GHNAFER R e (2 F3.74~7.58 217, S HTE
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K O # K

2014 %

T 4 EERFREHASR BT P PARFIHERENEER
Table 4 Rock-forming ages of magmatic rocks from Late Triassic to Early Jurassic at the southern edge of Gamdise

KA R BATR EEHTE TRl
FH. BTG A R 177 Ma-166 Ma-173 Ma  SmNdFHARMGEERSER  Zhow F(2002)
AR AR BRER A B @it T AR BEEE(2005)
SREB e BERE 188.1 Ma #% UPb Chu %5(2006)
EP BSOS 174 Ma #74 U-Pb HEE (20060
BA AR - HRESAKE. 184~168 Ma #F U-Pb Guo %(2013)
TR R

MEIER 207 Ma #H U-Pb FehstsE(2006>
oz QIIE =N 2T = 182~161 Ma #5 U-Ph

i 5% B9 &%, 2007; B A M %,
2009b; 2010: ¥ 5 %, 2011:
2014: BF X ¥ % 2010c
2012a; Lang et al.» 2014:
Tafti et al. » 2009

5.54~5.96 Z [A] CHli &% B %%, 2007; Lang et al.»
2014 ).

IER B MR TSRS E., NIETEE&
SRAHEADA T —HEEFREIER 4, X
KAEFENFRERREARE e iR NS
BATITH ), B E B H R R TR =8
BRFM T G0, H2DHEA 184 Ma FFRET
HROL R S, H B ST, RS
Wt SR B B R S A R

HR L1 SHEEF K. AT K FRA
MRSV KRBT B EY R AU TIEN R
APEE B, SRR T TR, 2 B L
WIE-Ff Lz S fT R B - HANA, 2
&IV 5%, RIWA Grasberg: Lepanto-FSE. Pangu-
na~Batu-Hijau-OK Tedi- %84 « Hishikarl S5 4 -
R 1R R 4 K B4 47 K (Kerrich et al. » 2000).
Zhu 25201332 1 SZHERRPE 1R 1) B AR b ) S i, B
PEHARTE 210 Ma B4 5 X FLEH T B B BRKFI K
Rt oy BE, FE IR BT RF R AT UL IS FE 2 140 Ma FrpE 44
G R ERHE, F 80 Ma BrpE ik 55
Hib Ak 52 B A T R, (ELZE L R 5 i AL R B ok
FERE T B IR, HEAT N A FE AL MR K. Hébert 5§
(2012 X HE & A VT I S B 7L, 1B 1
180 Ma AAFRRTERFELETERN, KR
PRI LSRN RER R 2R H
FHA R R RS, 2 130 Ma BN RE
WNEARMEE. BHNARDTE 130~120 Ma BTH

E AL AT K 45 o L o % ot o 4B - S O PF LG, H
1o OO K 4 b T B B, A I 5 b B A A B G
HEAT B ok, BRI e R AR IR T T A AT — 4
BhT (K 2 A B, X R P I ok 5 e 44 £ I I
B, 7€ 130~ 120 Ma J5 A S 5= AR BEIG, (05
I MRHAL Y E AR IR PR AR U R TR A
Fipd. [EBEE R AR - B4 A ) e A KT B e ) B
a4, r B A X B Ak b S i B4
BT B RS S4BT SRR
bCE 1B 9.

BERWETEX T —SRTPESFTRN: O
BEEBAET KB &ML NEEBEY
&, AL KRR A&7 ¥ FESN
B RRET  REY AT VYT A AR
B SeTe-Sb- T Ag B i ENER: REHERE
WA AESEEAERE T . BEALEM
R, RETREARRA, R R RA KRR &, R
FALH AL R R AR B AR ST P8 KK A
T, HREWEEARENIKKO B4 =835y
WAL (Simon et al., 1999). @ BINERENM &
THhz L2 ERBEY K, WEEN [ ST H ESH
Z&RET K, XERKEURE NET + BERT
HANRE. @ B MLE—HFRFLATEHE
B &, FEE—SHEFN. 7 KN E
RE g,

BAF 2 K5 PR EEUFIE MR 5.
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A
T A R ik e, e %WTJ ’Uﬁ.tlyﬁ}i% _
#E{b . Him B, RN IE . T “CokAu-Ag £ ZniPb)F 1k ) B L R
) ’ Wirz . Ty fk
AR s | B heu-zntph SR Bk ) FLERAT 1, AT
LN PN N R 183 186 Ma [ﬂ[[;’-ﬁl w"f:,cl[ﬂ R
1 T T DTN v )
] n B s R
WRE i, | B | 5 o e
pzh.afn. | o4 \ ) - HA L A B
gfljtf B t T 3 P TN IEe 2 S BT, BRERTT . AR
il t (Cu-Auf™ 1k LT :l‘Lﬁ;:{fj\ AT i
o o <o TIE fi
+ B e s
PRk U0k I o i B %+ S
HoH. N ] fk <
it TP i i R, B
e = L R AL A,
J\_EE.!“\ ZiRA . | AT RN, e
pag=, lw'f' | AR . TAMEC iR
=
ALV B LA | i F AT K5
. R Rilolav = Sl 4 1650 (L 175~181 Ma FEF . W L
s B T . R PN R T
+ + +

B o T EEECET K. 5 R R TN fE E
Fig. 9 Alteration. mineralization and prognosis of the Xiongcun cre district

5 AR 2ERBEEREEREGT REEHRFIRT KA ERT

Geological features and metallogenic sub-series of two types of epithermal copper-gold deposits in Tibet

HEFT ST K-S R

Table 5
I E SR EWCREY BDET K
P P 30 UL, ) 2K Ly T2 O T
TERREER 120~116 Ma, 110 Ma R il 5 2
Bk REMERAH (ER KB, AR N R
BV HA HERAEES ARNERE RO AREDE B
&RTH R MR I RN B R SR BT
HE EIRE R AR B R TS
B TE R, s R
HEET Y AE-WROBAG. . HEE- S5 AE A RMEET. . S4A.5
AEFELR, BV EER RE S
Fipkit B PR, R, EAK: BRRERER. TEE, PEE
B HIREE, T
R 41 >800 J7 W ; 42 S > 100 M, 4HE B REIEALTE 1200 Ji 0K
HEaaaf BAE Bl FRRET I, BT, SRR A A E L
TSR PRI BRSO, LI AL T IR R AR SR (AT,
HIRTEE R LB B R AL R R A R b
EREK AR e B AR 0K B S BN L AL 2R MG T e R R
%fg\ﬁmﬂﬁmwﬁﬁ&ﬁﬁﬂmﬁ#ﬁ%ﬁﬁﬂﬁﬂ“m‘
TR RN AN BITRT W EE ORI R RS R R SR R

VIR, AR BB FAL R, Se5 M S e i A R I B
BRI ER

B, KB

161~174 Ma

SRR PR RIEZE W o A A X K
?ﬁgg{‘MJﬁﬁkﬁ‘, AR P IR RHCH, f R

PERL, BT AT W R R WS
5§§E@:W%B‘\ BASRET AR e R B

PEAE. ), R
SR &

FAM. (D 1 S5 &, SFREmah LG WA AL, RREES
. Feq. Q0. ]]I%B"ﬁi W%@Rﬂn’ﬂa’é bk e,
ﬁ%ﬁ%%ﬂtﬁ%ﬁ?ﬂﬁﬁ

5%@%& B Eﬂs(iﬂ) b R . AR EE

E:E;;-HEE- Wi, PR, B4 BRA: RS A, TR, f

SIS R RAHE 4 > 300 70, 44 >300 o im Rt T iEE
& >500 M, 44 >500 t
ﬁ%&ﬁ&ﬁ%ﬁkﬁ*%ﬁ%m‘% A Land e mikal
LR BCE R £ & RS0 &, KL% K S Esk
ﬂ&ﬁmﬁm&sﬁﬁ &5 %

PLAD AR TR R R

Tk, Mﬁﬁﬁ%ﬁﬁﬂﬁﬁﬁﬁﬁﬁvﬁﬁ‘ﬁﬁz WL M
HEBHA WA BT BR

PSSR A b5 B o R B 1 o M Sl R N R PR
WFF ACRAGTRATEE 2 A A SRR B A 1R A
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K O # K

2014 %

4 % ®B

(1) FRAETE 2 A PEE B RS IR AR 2 R
B VRS P B SR H B T R R R
A RISRT KR TR A, AR AH-BIC
P 10 G OF 1, 5235 b 4 5 P B M A4 RS R B L R
B 1R MRS 5 R hRF i mta
T R SET KT ERF, B REERAT
Y 0 ] BEEAT B AR B B (T R P o T 72 V5 K
FEF DGR BRI AL B B R KRB
FR.

(2) R EE AR BT KRR Rm AR
AEARAE. FRALE R R R AR (SOF R
T BR R R CRIBY BN NAT K, A
RN 120~116 Ma, FES BT WA A AR
B HPRD B ST PR A B
BAT ERHFRRFHMAT  Himamn . AT %
CuS ZUERTY. REAR-WAEH_AR.®
G- B, KERMESO. 4. WaENER
FOEHT EEE LT B S, KRR RIKER
ABLASHT R UBNT RSX HREEF K. EN
HWEF 155 R, BERT E80 161~
174 Ma, 7 LA 2 & B Ik = H SR B InfE B A 87
2 b, CANET . BRE B &7 TERT 1M,
MY RSy &RV Y4e=H, REHEA
W CERE T L R L. B m L. FE
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