EOR KB AR B A T !

SEMAEXRNERRERARET K

R IEPGR RSEAEH5E E3BIL km 42078
PR FEZR IR, IE 40 Sillitee (1993) PR, TCigfi]
Qb RIS TR A TR 4 A B 42 7 R DA 200~
1000 t, XKW R &M K, 35 2 N
9%, Round 4 RA 1 AL 1X10 ", [fij Hishikari
ERRE 6 (C32X10 ") 4 kb2 60 X
10", SBEABE-SH KM REF KR, &
AR IR R R R AE R Rl IR VE 5 TR s 75 5 R 3R
FE . XK BRI P L G R . T
B T (S T X, At R A PR R
M AR, B [ Alpine FEA G, B
TR A B et AR XA R+ 24 &R AL
) AR PRI BIRAERE R A
Yy, BRI P A PR ST AR A I A =
BALTEFIT IR 2 W28, b aRBHE A IRER L™ R
TS UYL i

1k Ak

TR ISR PR 0 R A g I A s ) e
BB 172 km R JE PGB R GEH ) (Berger Hl
Eimon, 1983; Henley, 1991), H I, 250 5k
LA A AN RBES A R AR IR 5
FHIE . AR EE B F A K D B A R
IKPBAE 2T XM 5 T I IRIE . it
PERY TR I E 1007300 “C 2 [A], Au/Ag HAE 1k
Ko SR ) R T AR R R R R O AN (Silli-
toe , 1993), {H—LEHh X & I IRAEZS 0] I 5 8 %
WERAATEA ¢ (Henley , 1991), K ILIHBAELARE 30
B9E Au PUR AL (U Matsukawa , Broadlands , Sal-
ton Sea) BLAAHTER GRS IR (R 1) B
WYY,

SR e @yemmsh , Wila-msiea)
R, RRAEH GUKkKA-Aat) KR
B¥EAE 22 4% (Hayba %5, 1985; Heald %5, 1987,
White 1 Hedenquist , 1995; Hedenquist %5, 1996 ),
RBRALA™ PR Y SR REAE 2 57 T I R AR 1Y 5%
M, Wl A E B R B R AOK, KIS
JSCHE B T I 2 T o ) AR B8 R A ™,
Pif k™, MEERDT. MR AR . ERD,
BRI S Sm ALY . RRIERT O SR N iR

FAPIRFN B ORI , SRR ST s 4, TEF 2
DOBVE S = A b AAc B, BfERY . R,
MEEEE B0 W BRI A . PERE) 2 A
TR, KKAMTTARERE , Xeh T
PER PR L TR sh 25 5 . R R A
BT s ok KA E b, W ORI B R
Ko TRURAARYS HFH ] R 1Y 5 ), DR
S 2% (White A1 Hedenquist » 1995), 445 i
-2 B I [ w5 ] 51/ S o G G S 1
AL RAHDL

FAR . AR R LUA SR AR N 32 (White Fl
Hedenquist , 1995), 7EXSEH"PRH, 48 KH5r 40
AR S R IR, TR AT KIS
RSN . SR G TR B R A A b,
Hedenquist (1995) Frif, X#4 @44 A H THA KL
R SR AR ) b K TR R e, fS
MK (pH<<2) WRIERLS , BT K| L6k
MRERFRARY) , (EMBEELAE A R A . A, 1
WEAIREK SR, AU, AR DA A
WRIY J7 B A A 4 = ALK Si0: 1R WAL AR )
VIZRER G YA B4R 0B AR 0 e &m0 M A
A R, RE B E T R AL T H5E
T PR RE K PRI G BE I LA S A S R ) e
BRI Sillive, 1999).

2 W BR e d o

AR AR S0 RS Au BEA TR —FE
WAL TAHFR E T 5T, FRORP P DO H A,
IR R ICRT B Ik DX R A 3 T 4 ™ )
RARZR, M T HRES . BOURIRHGE T R AT LLE
BAE B INAEACIIIR] CANBR R , 2253l , BE
TEZNHER) » Sunda 5550) SRR SR Anfr
ZRALER , EAREH LN, Cripple Creek ), 7EiX 2
FEOLT o B REEHIE A E SRR S U H
DXEAE B A B R K LA TRy . A G se S
RUFISERE 272, BRI E RN A2 By (BRI
I TR K>Na),

PR U BAERR , BT ARG T ST,
[DRERSTE|L:Ip i P =y [ AN S 8L =R L a2
B Rty ) s ARERRLEE A RS R SO



2 HAWIRFAME BB A 2005 4F
F1 MHORBRBEERRET K
Hh X i) i [N /S BALYER  GEEAD /100 RETAEER Ma 2 % Xk
Yanacocha = 870 1.03 <15
Pierina =1 310 2.8
Ellndio =i 300 6.6
N 1IRF e £ 2 Pascua = 340 1
2R Lk ! . Sillitoe (1995 ,1999
A5 H B La Coipa i % 1.37 illitoe ¢ )
Cerro Vanguardia 1% 95
Orcopampa i [X. ik 12
Kori Kollo 1% 156 2.26
Cripple Creek 1% 780 23 <30
Summitville =1 15 1.6
MBIt Round Mountain 1% 310 1.2
EEsiis D o Sillitoe (1999
T IR kR R Goldfield = 160 10.5 illtoe (1999
B Comstock 1% 280 14.6
McLaughlin 1% 110 4.7
MR i Kubaka 1% 80 25 105~70
BB AT ISR Karamken fi% 34 Abzalov (1999 )
Fefi Julietta 1% 22 20
AR AT RS S R Al & 9 5 £y 100 So % (1998)
. o 1 b B Sacaramb 15 2~~100 o2
Rl 4 L 7T g Chelopech ] 193 >4 Mitchell (1996 ),
TR Y T R 1 T B A A R Bor =] 44 0.4 Foster ( 1997 ),
o Hp g WFESEMW Lahoca =2 50 2.1 Alderton Fll Fal-
JR R AR Telkibanya e lick (2000)
i Rodalquilar I 10 79
Kochbulak = 125 13.4 W v A AR Tslamoy 2t
Kairagach = 63 (1999 ), Moralev
b X
H AR ji}%gﬁ%i{—[? Shkol 'noe 1 9 9.04 Pl Shatagin
) Xitan =1 15 7 (1999), Rui %
Axi 1% 112 5.8 (2001)
. . . Cracow (Golden Pleateau ) 1% 30 0.5~4.3 AL — _BL Perki st
BARRLLACHS i Rl 253 i Y Kidston 1% 130 1.25~1 h (TE);I:S) Corl Tt
PR SIS R AR ' e v e
- Pajingo fix 12 9.9 Al Leach (1998)
Ladolam 1% =600 3.5 <10
Porgera E& =550 4.7 Corbett Fll Leach
Lepanto = =>120 3.5 (1998 ), White
. , o k Chinkuashih = 92 1.6 4 (1995 ) , Silli-
A PR S ISR Wafi =2 60 0.6 toe (1988, 1993,
Hishikari i 250 55 1995 ), Tan
Emperor 1% =>150 10 Aa991)
Martha Hill 1% =150 2.0~3
i e KSR Pueblo Viejo = =700 3.07 4 130 Kesler %% (1981)
B N
BOmKRERE N
b4 1) i 5 5 4 i i 5
$I 5 24 K8 A it e Peak Hill 1= =9 0.57~2 B 2 White Fil Poizat (1995 )
i — y
X . 1% 22 2.8 =5 — Goldfarb %5 (1999)
N HiAE B - -
PR A 7 AR
R REE TN . , .
ey Hﬁ II%:TMJJ\ AR B IR Bereznjakovskoje 43" {(iS 507100 >3 Male#5 k. Lehmann % (1999)
Lk g 3
& Xy
INERAH A 5K Hope Brook =] 45 2.5 JeT AR Dube 55 (1998 )
Avalon #i 1A

D8 B PR AR TR AL,

SGARPP T B MIEE I i 2% 3k SERFIE I [FHE/R T
HRIF A I TE T 1 Benioff Y I BEVR SR L (Mueller
Al Groves , 2000), Sillitoe (1997) B2 AR T4 Hb
TE T R IT- 1 1l DX BB A R PR AR 46

WIRZIBIAI G, g % X 2000 9 R B
AR BRI TR S RO 2L e R B o K e A
IR AIR AR o FO A A BRI 2k
AT 30 . AFHESII, UM A iR S



o AR B R B A5 3

HRIME RLYE FHRE A% AL MM AR AL Y I T 1l Au BT 3
IETEBAL BB BE S T, XI5 T aT
RERATDUENER SO (Sillitoe , 1997),

4N Mueller #1 Groves (2000) Frf8 HRIARKE , &
AR PR A PRI AR 8 028 H B AR Z A TE A
MM, FERY R SRR =, A
A SEA ST HSC IR EE , 3X 58 ARG8T RIE L
SERXO IR, R RS e B, B B LA
HIHBAABE S . VIR AR 10 PR A 7 H 2 B 15 5K
IS (0 B 1 b A B S AR 15

SN GDIIE

A L KRS TR B 78 43 P RBE PR EE T 5 k1L
A SR AR AR 0 (W HT ] 7, 7R K
W, P2 B2 AU R &0 R R & 15
Ma "FIE O AR TR, XL IRALTE T =ik
R Z2 4 Yanacocha (&, 4:896 1), Pierina (FAE-,
4320 t), El Indio (B F|. 4320 t), Pascua (%
FI, 4352 1), Cachi Laguna (B{FI4EV) HI Neva-
dos de Famatina (FiTHR4E) SEH° PR, —AKHILH"
IR & ST R e IR . (KGRI RAE L5
Ik AT Z 5346 . A14E Cermo Vanguardia (B4R
%, 4100 t), Orcopampa (FAE) Fil Kori Kollo (3¢
FIZETE., 4 160 t), Kay 5% (1999) $8HIFZH K
T F LA RN A R . 8T S5t
B RN X IR THA LR B AR TE Ml . 53T
AR TR GRS RURE S, 27 K TR AR T
S5 IR b £ E S22 75 BEIW FIIE 78 5¢ 14N Naz-
ca Bt (James F1 Sacks, 1999), X HE< & A
FIRCAZAE FH 51 A 1 AT BT A2 19 o AR e 76 14
JE ., [FRIEHEREE SICESRAER . FFHER . B
B FPEITRS . 4T Nazea ME NG ik =2 ] (44
VIRHE]) e A AER . (HL BT LKA AR A
WA TRENTCEE R R A A=)

FHIZ . 55 I PEHB Y e B AL AR Ak 13 B AR UL
WV 5 J0 0 KBl 2 00 s ok, i K
¥ FERACESE RGO AR AR
MBS Hi Z B 447 1) 30 Ma (40 Cripple Creek , 4
800 t), LBLEFI L PG 2 N AR HREE B A Y 25
~20 Ma ({0 Summitville, Round LI ik, 4r 320 t,
Goldfield , 4128 t), WAEIKPEHRAY 14 Ma (4 Com-
stock , 4x 288 t), F 2L FEEN T 24 f s LA
Ma JE R IR (40 McLaughlin, 43 112 1), i 3%
PB4 T HE R 7E 120 ~ 80 Ma B9 5% N 2R3 AE H

Laramide (80750 Ma) JEJICHH T+ LA LA O HE X [y
Akl Z b IE B2 S5 B LAY (Burchfiel 45, 1992),
EANTSBA 5 5L L KFE TS /Y Farallon Al B R IL,
M EAE B 0 5B ER . AL %
LABZUE AN 2 RGN IRTG S SR T2 B R
PRI, X6 RIE T Rhm Rl 3 205 AR 45
WZA 50 Ma LUG . A7 T AARREZ IR,

A REHI AN E W, A B A SERs
W ZE RIS (Andean-style ) 78 AR A0 Y 4
WIRIE MU B A, P AR 7E Sierra 5 B2 F
Klamath LKA RS 1K, 2 @R R Mot )2
W IR, BT ki, SRS N R Rl A
WHRIX. (M Cascades 3] Coast 7 3E), FH 2K 50
Ma P AR I AR <6 0 PRI i T B h s B AL R Y
UG RRIASE , A TR (40 Republic) #1
B HE (U Mount Skukum/Wheaton River) Z[f],

M e 2R DR AR e i s ) b Sk
AR AR 807 TR G ) HAB PRI v AR AR 2k
WARIX, 7E3X 2 DHLIX, BRI LT S8R A Y
KRR ZUOICE A E A B IR R R, 7R
(i i N a3 = 7 R 1 1 e o 7 NG
Kubaka , Karamken, Julietta %) J {243 #i £ 105~
70 Ma B9 Okhotsk-Chukotka X 111 9K P (Leier 4§,
1997 ; Goryachev #ll Edwards , 1999 ; Abzalov , 1999),
K>3 500 km B A5 M B AT e 5 H T ER R Al
TR AR 25 0 5 AR TG £ 1) AR AR PR AR P 1Y
fifVEHIA E (Rubin 55, 1995), Frlh, UK
PRGN IR SR HIN A ibmn) A%,
B e S T E SR REE A ST, endbse s
WA, IXF—URYE TR SRR AR a0 PR A
iR 1T e YR AT S AR TR, T AN 2 7 P ) 2 [ =g ]
RS T R

W E R R R R A, e Y
1000 km KAY NNE (JFOCTFRFiRA NNW , #5TE)D
Mol (R E ) iy, e E
VFZHIX, HRURIEAR &0 KPR KRR T , 1B7E
REHHE R HIXH T2 KB R AURIR PR G0
PN 9.6 t SR L B A AL R R KA kS
WK, BSURIR PRI RO TV R oA iy B
A EEZFMHEMBES TS K5 CuFe-Au-Mo 7K
(REHE (Pan Fll Dong, 1999), T HLAR AT 1% b IX
W BA A R BRI A PRI R . Pk
IR R T 146787 Ma FOBI T, 45 A K
BUE s XA R R AL TR T ORI AR R
DAY RIE $8 s M7 R AR T =4 (L, 2000) 5 1%
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BT 55 5 [ A A W — o R R
SHEAAA L,

DERCHH i S DA P BHE A A e 380 (i 0 SV g 20 34 v v
HiIX. (peri-Mediterranean ) — B /23T 5 000 4R 1% A,
MR S R B F B 1l s TR i AR5
M EJE ) Apuseni L1 ik e #5210 A8 i A S (1) Dri-
na-Rhodope 9K (Mitchell , 1996) FIAyfgdbdp, &
F545 2 240 t (Foster, 1997), HE mHAL ALHLIL
W PRA Chelopech ({10 F|3V., 4 201.6 t), Bor
(Serbia . 4 268.8 t). Lahoca (fa] FF|. 4 48 t),
Telkibanya (£ 2 #) Fl Rodalquilar (P4 HE ), %
T, 7F Sardinia F1 Tuscany # & B8 T HAh 13 KR 4
W44 (Lattanzi , 1999), 43 #i7E Carpathian-Bal-
kan i1 DX A< 8™ PR 1 T 6 S8 HH— v 9 T 7 b e
BRI , [ PERAE 2 BB BT, S ERET AR
M. BARTE, &l HiER R 24 (Neubaver
S5, 1997) EMETHERS . 1R & A T BT 7K B b
Bti-BERERE 0 B 40 Ma) ZJ5, M k4E—F
GG R . MR Care-forming ) 514 F4E & A7
fiRe , AR T IZH X IR T 2 5 8 2 IR i 1
Pist, iR IEAE e A R S CHA R B
TR AL TR (Boorder 45, 1998),

ZHORRTH SRR SRR PR 0 R T H
EE X A X A LI 2 A ULl g i
JRIFROR B I — S H IR, P R L AR
JEIX A B AL SIPEH] (Variscan . Wiy 4:10) (L
RV IR, XL R ALHE 5 2% %) 5 3 Chatkal-
Kurama Hi [X ) Kochbulak (4 128 t) #01 Kairagach "
IR (Islamov %5, 1999), ¥&3% 52 r3H 634 Kundjol Hb
X% Shkol noe WK (Moralev Al Shatagin , 1999), 28]
FELHTHRL () P MEFNBTPE 48 (Rui 55, 2001), A%Lq”
PRZS ] b 5 BN Cu-Au BEA RGLFERE, HuFTAEAR
FRAGRY] S NHASCEIAE R R T Rl
RS, BEATAR TIA SIS0 /8. 07K
AT VEI ESE AT DAL . DRSS TE AR
FAE I A A, FROCHR 7S Hh S DX AP A
RIS IE T 5, Aad , TEffiE X a0 IR
ST FIRSE R R miE S . SCE UG iR IX
ZHI T ST 2] SR M A AT

SRR AR B, AR R U R P
PRI 1T 30 2 i L Ly B AN [ R e v, A i
LT DL 2 03 LR T R N 45 B LARAE R
Sy YA IE: - =7 N il R AW DG I 26 R (1917
SR, 5B KRR PO RS T Lachlan
AT K B ISR Y Peak Hill HLPAZE B AL R AR

TP FRSE (Corbett il Leach . 1998), 7R Z HLA
AL T AR R KRR, {25 Pueblo Viejo
RASH AR PR B0 RARL Y /2 5 Peak Hill 7K
DA i 20 A% i AR TN LA Z LR 5
A O (White F1 Poizat, 1995), ¥ 8K IR HR
W ik 5 B2 Au-Cu BEE A R Z AAAE) 12 2
] ReE I (BRI AT BERY MR & . i, BT
FILR 148 AR Cadia 1Lk, —28223%  (Cooke
45, 1998) NS EMET R G KIS AR ]
LTI 5, U T3S AR Ve B AT
AR A B &0 1A G Bl IZ IR AL 3%
JeERE B,

P37 0 3 117 AR IR AR R T
=+ 2444 Thomson F1 Hodgkinson-Broken River B Gy
A)— AU KA 1 BT (Solomon F1 Groves ,
1994) , ‘ENT5 TR 2 I0E 44 55 = 20 I AL Ve AR IR
P IR GEENAEIR) P2 HHEME, B4
PIB RATE B TRk b . S9ls i X fERA
* (Henley il Adams , 1992), Bowen 5 Cracow W™
R (&2932 0 P FRSMHEER M AL, K
s 22 07 1 WA ettt — R S I K i
£ LR QI il P Bl TS AR o=y A A (R 7
fEfr Au FBRAAT (U0 Kidston 455 >128 1) )i
SEZIA A I —FR53 , (BB
B — R B4 0T O = AR &R 73 (Corbett F1
Leach, 1998), Drummond 7 b #IE A R M 1 AR
IRPGE K (Pajingo , Mt. Coolon) F|# IR AIH A
(Morrison 1 Beams , 1995) H. A JL-T-#H [A] B9 4F- %
JEATRE S KT SO AE R (Perkins 55
1995), Pl € i 1L e — & i 2 =S a2 iy
e RS 1 A A=, R LR T RMECRR A U i
PIBFAE (A North Amm) [ R 3 #8 28 1EAE T2 LAY
F g 2245 (Solomon A Groves, 1994),

4 KSR

FEVE R AT, TR PRI PR 4 PRI 7
Ho = T AR KA B9, Horp Lihir, Porgera #l
Lepanto #" /R4 fiti i 3207~960 t, Ml KRAIEH R
G5, XU IR 4 S —METE 2X10 C~10X10 ",
AEIR<C10 Ma, ZXIF 2R BURIRIK RS 5 KA
TR0 PR AT DR IR 25, bt L 1o R e ) A ] 4 o
G AR & SRR AR E LI S5 (Corbett 1 Leach ,
1998), TEIZIXVF 20 AR ILE AR Y AR mT AR 4 WL
P E AL IR GEAER Lepanto) , TRERALT IR



o AR B R B A5 5

WA T RS, SR, IE G & A A 2
1B, 7 PG R AT b DX BB A 3 s 2 K L 31 R
A2 ON

White ¢ (1995) CZFEAMAHIA T NG ILEH
P4=% North Island )7 BRI PR %) 23 A LA
REE PRI — KRR ] ) — KRR T g
FIRR LS, BRI, R A TR AR AR 4
L7 R VAR BN 237853 R 1115 el 9 W1 51167 G )
FE AT M ke 161 188 KR S AIRF f 1f F A Sundaland. 7
EiTA Tl WEOEDIN A R AND N B 1) N e 2 78 2 3
[ 37 P8 22 North Island Z F By iF i (White %%,
1995),

IE4N Sillitoe (1988) F& 1, VORI AT IR AL
TRIR IR PRABX & A 4 . 45 i o i I R A
P = S, ARER AL  IR h &gk = vk
A RRGRARCA PR S & e, —E
FEIEPER ARG . DL 2 5 38 P v AR A
TR PRI B0, 5 H At DX BRSP4
WARGAHLL . 28000 KPR IR 1T LR B T
K, A ) Kelian 428 JE MR BE A 900~1 500
m, MR 2807310 °C , F5/nHEA AN HIAIER AL
REHE A PT 2%4F (White %5, 1995), 1 H.,
BRI A B AR AR Y Porgera &0 B T 14
L3 IR BRCIR T PRAGAEFAE , A& T-a7 2 A LR 7 A
TRIEHIEH TR (Richards Fl Kerrich , 1993),

ISTAFEEH AR UL “TRIZR” TR
T PRAT T P . TR T RN 2GH R Ik Y 245
S DR o T B0k B IR R R o ) R R
(White 55, 1995), FERFE A S 22055
FEOK TR Gk BaEm RS,
F K IO I 25 | RS 1) AT 22 0 1) s 2R S 3 7E G 5 BT
BEAER  (Corbett 1 Leach, 1998), #HJz . Wilk1E
KA R F A K- KA A TR SR 07 R
SGrif A B Z R . AT B K B R Bl 5
10 km Ph b, 5338 SIS AR, B 29l K
R4 15 5 Y Taupo BRI AT DL AR IE MO Y K

% AR i 2

VARNY

PR AT RO RS 1 TR B R PR
PRz —, I 20 AFK, FEPR RV X AR 48 Ok B
— KA IY AR | HRBITR 51 E PR
KRR 2R, R0 R &R R, £
TR R,

SRR ITTES

FEVF ISR AR 7 i 5 F) 4 R A A A
i, B =B AR AR A o R AEARORT
¥+ Meso-Pacific) K SN AR i A4 &V H A RE
T—IRBEATE B 2B (McMillan 55, 1995 ;
Goldfarb 55, 1999); FEWEITE Cu-Au FIESHLITE Cu-
Mo~ Au BEFHTPREE H 70 A 75 BL S B9 A1 B RFAE L
WHHE, &AL T Stikinia (Kerr, Sulphurets, Galore
Creek , Schaft Creek , Kemess ) FlI Quesnellia (Lor-
raine , Mt.Milligan) %534 2E 5 b AR, Btk 54
FEIRANRY , AR ARY , 1 E B 006 1 1y
HIERALZRRE (Lang 55, 1995), 18 H I KB
BIAE Ay Al () S S O E B R Au PSR
P KRS (Sulphurets , Red Mountain ), /<4
BRI A8 4L (Snowfield &7 K, Margolis » 1996 ),
Stikine Hb 14 v JH Al 1 AR TR PO 4 B T K X, 4
Stewart Fl1 Toodoggone X, SR Z A — A s
N QI EIN N

B3 VE] e i RV VUGS REETE N AR 86 0 R
P AH 5 . Bereznjakovskoje 41 (1475 UG IR #4
W IRITE I ARG A6, 7 T gt bk
- KA RSN, 4G hE Ry 647128 t (Lehmann
45, 1999), 15 Stikinia —#F, XL INX AET Tk
ATREIE T RIER = N, I HAE SRR Lssh
WS RBE % EMERA T 300 Ma, FRIK
RHNZHL R S BLR Bk 8 46 THFI I Bh s (Leh-
mann 55, 1999),

TRAF T AR T FE R AL SRR L 6 ™ PR
RN, AH, MRS E XS & IR AR 1
RBESE A Z AL, Dube 5§ (1995) ik T g KA
T Avalon b4 v 7T v i 2R 0 9IC IA 1 1 At A v
RRE S0 IR, 1% 59K TT REJE BT lapetus ¥E 1)
kb, I HAEE AL 200 Ma 2 59 AR B, ok
-2 AT 1 A 7 S 4 i et mT 8 2 P R 2 4
W ARG URSER R ER  (Dube 55, 1995),

WA (K& AFHRTER)

HEH K
1 R ) v I N HZ A
20 42 80 AR, THANU (1996 ) KiK.

IRPGR BT PRy ARG AL Y, o A 0 A e o
B, Ay RPEAE (1987) B H & 43 R B A - 1A



6 FEWREAE BRI A

2005 4F-

B (RIERLRER TS MUK A=A, ARG
SEBORL . N.C. MRFSE (1990) RGEE4ES TRk
FIE i AL AR I R PR AYRAE (G D, it #
Fedr (2002) KARBRALELG" PR IE— L3 73 E KR
TURRAS Y 2 2, SR PHRIE I R B A

WA NI 70 o AT AL Y) AutCu B (U
BUFIZR R, A -0 R, BRIREE-IR G 8 Au 1Y
CINFRE ), 248 AvAg B AR IEH) ik
AR A HE Au-Ag B (W& ES ) A5 4 k07
IR (B X S8 B R AE IS TR B B A 21 A

T 1 ERERERREIESH RIEFE
5 F W e fE B e
A BRI L AR TR SR A R 515 2 L AR T IR 46 2SI 04
B T L L B YR 1 AT T 9 BRI AL Ll A
R 2% 0~1 000 m %} 5002 000 m
AR EE 1007~320 °C (FH Hy 150~250 C) 100~320 °C
SRR Kk T -5 S U A e T A FH pH (B B RCERBEAIR CHRE 0 ) 5 55k S0k 2 A T M0 36 U o O
g R RO AT BAEE 09U O B TR RN HOL R SO, (9B A P pi A
HERRPE T ST R S50 O i — IS 0 T A BAEG Pb o B0 5 B2 2 S 8 RV R I T T A 5 P B 50 2 i
Zn) — B 4 B S R (Cw)
KR R W i K sty P RO B M AL D
R A A M 1 2% B 5B TR PO WA R RURIH RS = B B AR A SR LA
B s o Lot S s 1 T ph v % R FRIIEF LE  A L)  LA E 2 FLE F k
S R T LA A SR B AT T R IR IR K AT W 5 3 1 B0 11 2 B R e S5 4 M I
P e 25 3 A A s 2 1 Ryl A1 iA LRI E F B x
Bl A7 SRR L
AL TFBCAL BURIFLIA 76 500 H50F G895 4 BERE DK BDIR 5k — Ik Btk SR 11 2 BB s
TG DK B L T 20 A TR A A R K HOR A AL BRI AL 7 R 3 0L 0 L A
SRR AL ELRBOR T MM BUE R BB PR W IR s A 2 Rk — MR o
SRS SRR Hy BT A AR 7T 25 TR A
BRAELEH 7 R R TR I R T 0 A RE I R S AL RE AR 30 s ol S AL B AR 77 35
5
pogy  EMMKPCRE(E ORISR 7 LA e I A T8 o ok A (DL TR 4 £ 7
TR R SR 5D )y B -2 s R f B4 D7 B R 5
g gy PRI RPN S RS0 UM WA RIS AR SEEJC Y SR 4

JLA G FC I 5 JE T T2 Bl 2 530 7Y 22 S R e B i

AR LIN W Je 49 s JEH TSR 4T s H AR 5% Hu X

e &) S liyirgt !

HE iR

Rt H 7

KK G-45 = &
% AARIE AR B
Au-Ag

MK PEEAERERY

bl
bl
=
te

AT

=g

SROE

NEY R ER T

BRSO, 5K e A
- H,80,+H,8

I R B O R AR
S—H,S

BHRE RS
H,0,C0,,80,, _ )
H,0,HCLHF E A BB M A
T S—S0,

ERAESERLEXRRERREEST KA~ HORERES BT REEL G1A G.Corbett, 2002)



EOR KB AR B A T 7

E AR SE)T TSR R 28 5 . A BUIRAR AL B
ORI IR, I HAEZEN], HIKK Ao b
B AuAg AL . T T A KIS i34 3
5. EAMUSHAR-GRAY) AutCa BG4, 1 H
W7 24 JE AutAg FITIAK,

TEAR NS, FRR ARV R, 16
—eg R AT DL R WL B LR R AL A, i)
w, FCEEHT IR, AMUBE A KK A- B Au
Ag B, T HL AT LA 2 A J-Hi Ak ) Aut Cu Y
WIRFIA AR IR A9 AutAg BUBAK, Heoh, K
B IR G H P I E R R L Wi T LA
AR EF AP EARAE B . X C T IR JE [l R i Ak 2 A 3
ATTICI DN A R S B el 47 0 SR S

2 PR

{R1T RS RN NI R IR E AW(EARE NPT DN
AL NS FATRLEE R ) BEHE, dT
PRI PR R B 0 PR A R AR R UM T
1km), (EHIE UG ZAWIRAT TR, b2 ZR A
IRITTER e ERRRSE o FIMBGR. T i T
AWriszh G A R G PR BE
B RAT AR LD

- A g
97 100 & W K

50 +

1004

1501

& B /m

2

I—REFTRALTE . A, ras, ik, JReb, EEEKD; 2 WIHA . AL EE, WISk FE M, 0 (A B ek BB

IR U A AR s 3R . AT YR, BRIRER . SEMA . AR OB ORI 2 4 ERGE IR R R SR A, BETR

JBE B3 R RT REAL S 48 2 BE UK AT 55— Rk LR A DK A B A B AT 56— DK A S TR B T B B B A K A TR S W
ZFA SRS KA

IR PRI &0 IR AR AR R, 0
PRI F AR ASeR L 30 ek 3] 55 Bl ) S AR 7K i
W [w (NaCl) <500 J, 2l s R i<,
IR G XA ERITE AL . IR BGR BE — A 200~
300 °C, 2307260 “CH W, WARLE L F sl m i
R S SR A VE R 2 DN EEAR TR,

1981 4, L.J. fidkEEFELR & T 4L3E 60 24~
FhlA R REIER AT IR, @ T “H8BPg
BHRNGAEFCH REE A M e i 1L BRI 4 AR TR K
T (E 2), AR IR R T T
FERIMERS . TAH & 0 UK A AR AR K,
FERKAEK, X PRI EGE AR
BF, TERHOUK , MR T &0, B . S
i . TR RUIREREE PR, S SR AE IRV E
T, TR R R R A R s R L
K2, I BAEASEIRH s AN, s 1
FH— 7 T O Ak, 7R 2B BT B At ik A )
fik o DT B —A s 1 LA 1 % 3 AT = R 1
RYG5 ., S IR L fB /N ki) 1 70 fik
M E AR, R TRBIER , (e A &
YIRS R AR RS . — D TR 4 JE T U
Tk S —Orm S EE & A ROV Y BRI
TERL T 05

BoREA O .
REE wrm FEPY
E R
BE. HRE.
AL R ERE
ME R :}*%&%%ﬁ
BEE. BE
T RS
BT %, Ag-h
By e
¥, HEE.
HEr (8
AL WORT, %O
A7 eky
B K il
&
(
%

SREPRAH R EE
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L.J. A I AR B AR PR PR 2EA T
T RS (AR S PRI A DR R AT
BEEHIANE R, A — SR AR, A
ZERNEA , FER/INITE B N ARG T 250 “CAZ
200 C, JEAFEHRA T EIH LA BE {7 S T
VERRARRE . WATBER S KIR G II4S

SR, F AT R A A R R A B A A T
PR IRAE RN _E5E T8 A 22250 M JE R .

3 HIEARMR-EH R ES R

PR AR 5K RH. VU HAE (1994) Hi 4l 36
[, AR, EANEEI LN, Ak, f2F
FISFE B R R AT AR, KA X TP
e TR RGTEEL . 2K T AR 6 R
IR & B R O BORBRAL e ik, BT AR ETE L
TR IR A SRR AT RS L O B
A— A AURER Sy, BN IERIZ A XA R
g8, MiADy . FEREGREHEZ T n] e B A
WA, ARAE R S PERE & R8T Bk T J7 &
PEL R I AR B S S RIS

K3 APERIEE (1994) MR A D &Ry
A ESE . IR RIYSEBOR: , BR S B A AT
IR A . AR FELMR A b i B
ERARR BT 5 TR AL R R AR R IR
A SRR AL A2 i 52 A QIR MR TR 5 PR U7 7 B
EEp N A AINBU L 1T

PEAIHE (1994) 08, BHBES RENIT L
TERIE, PUEE B R R PR R A
WG S BEE R A ER AR KT RIFH

Tr AR E(HS)

T
vvvvv
WHYY

B A B
E3 BHETHAST KEANFEELHEERSEN™YH
8 (31 A R.H.Sillitoe , 1994)
Pl TR AR A A 5 R B4 S M A . CM— B SEAR 5 HS
ER B AL AT 1SRG AL R P BT

5, A B A 7 TR B A Y itk AR
B, IFEELEE# L MG 10 A] R E
TEREA TR o5, SR IR IETE T LAE R
— A, ZXBER R SHTIR . ML LA
VKT L7 AR R IE IR R e i . FES
MEANKEBNRGEN . AlLITRE, TEREA R 1k
TR -5 1 AR IR AR B (LA B IR 2 [|) A
TE— B B R A B AN BB i [l X

KTFEBRRMNBH , SR IAEH LT
LA Xy MR MR BE SR AR AL A5 3 . (HX b A
ARES NG IR . AT T 500 E A Sk
IR P 2 20 IR IRE TR IR, fTlh&
FETER AR R Y LR A i 11 I 1
EEMIE ., WHFGED) 2R AR IRNES
R, BRI T CKILRR ARG SR LUR A
O IR IREZ A, WA . BEE AR
PN S EL ] P A AR R 22 s (R 3R 1 Ma, 7ERRSE R
GENAIR 273 Ma; (HELAMZ AR HGT 110 JT4E
BITved, X—diii . s ER S B A R
PR () Ll A A7 42 ok, W 8K . FEBEHIE AY 1L
X, PP R T MIX , P, airERaE
1910 £, SFEEIEEEE N 1 m/1 000 a, HiE5]H A
Yol DR BRHIE () i B2, MR EE, Bk
TGS 2O 7 AR LA S A i PR 1 W () 2
T, ORI IR A A L P EREE . ANITTAT 43
S5RGBT AR 0 LA . REBUEES
FAS T L RS,

MW VERRE , ESERETAEZER, K
Sl 2 A E 2R AR SN . AR
BRERIE IR, ESERT FEUMEAER PG
Bk R G0 PR DTTE () 4R A2 B PIROHDE . KR
B, WNIRZEEGHRE , EEREATR TRES
R IR SRR S0 IR ZS B R . RIEPEE
B G ik, FEFRUMEAE I FOme
RGN, W% XA ESI ; LA A S
B R RIR PR PRI SE TR . BEAE A1
WA . OBREARAMERM (&) BEBARIER A
BERLRAENK W RVE NIRRT A A5
2 o7 A DI =) 1 S =E R e i O Y E RS N P Tk e
TYHE s O KRR, R FIHIX 25
PO B TSR b . 6B AN kD M e A5 LT
FERTEA (S0 B P R S AR B A B
HIREZ =R . BIESR FE s 5 & AR
ARG L,

TERT AN K E W FEAE I, D.1.Groves 55 M5



o AR B R B A5 9

T2 RARIA S G0 R R P I RIS
THABER G R M ALE . e . O2K
DGRITEINLE0 IR ; QRS2 ye il AR Rk
BUFIZERARBL G0 IR 5 O45 B I SC AR IR #A
WA IR 5 OFE I 2 Fil SN A BE 5 B A8 K
AR LA L1 ) 2R B AP B -8 K ©
4 FRTEE AR JC L SR R AR AL 0™ RN L e =™
Ko BARUL, WAZEE IR G R ,
BRI R TR R EREE . 54 R, B
TR RAHEG o P FEA B AR AL

4 A vE

MBI RFFEIDORE , Toig R fbid
AR AL B TR AR AR TR . BT BT AL ) i e
TR, X TARLEAT SRR, LT
AT R Ge A 0 DOR UG . AT DU XHCE T+,
AT A DI Jry i A U KBTS
AR

AR E RIS PR SUL- SN LR

B, RSB A 190 BIIER, mT A
IRy 2 RN 2

RET I I AR TR PR L Y PR R AN 2 Ll
A TR AR LU B TERIR AR 734 . RO {R
NEREARAUKTEIMEHEAGE . LA IR i 3]
PR ARG, I, BN S8 KA X B
Bl BRIEAERRAAE K TIX, A AR AR
A D SRR

ZRA AR IR T RO AR T B .
I, AEE TR ot DRI AR, IR R] L
ARIGERAT T AR L5 i AR AR o e A
IR,

TR E AT B PR A L oA T 52 0 Pl 155 2
o WA R I A R I, R R R K
PRI IEMEGOR, AR TR A TR R
KA

TEX B XA E e, AT LBk A
1, B OKRDURPIINE ), MR R 3k 1Y
Fel i 507 kit — L A/ MR

WA (EeRy R 5 E T H)

ERMREARBEET A REMIER
LK, BRE, K X, #

CF B3 A 2 R = SERBT ST, bW

HRAKIEIAE  (epithermal ) Y48 R A -
N EE SN IRIERIZ — , ITFERIEI T VEH
DX, R T b DRI ZR W X 41 DR B 12 S AL
IRAI, —Se it A2 A R PR 6 0 R4S
LA B JL A B /R (Lihir) By 1 A L A 7 4
(Ladolam) 48" (4=>1 300 t, {RELILED), PARIK
(Porgera) 4xf™ (43560 t, fRERALAY), EFFHYREIR
/R (Emperor) 4247 (4: 310 t, 1KBILAL) , FL&EHY
HEAS % A (Yanacocha) 4R #° (4 1 200 t, 4R
10 850 t, B fbl), BIARAERY PR FEI% (Velade-
) A (45400 t, #6700 t, EEALED, HA
FUZER0 (48 265 v, (RERALELD), ENREJEVE LAY
PliE (Kelian) 48" (4 240 . {RERILED) A1
AR B f] BL 1] (Cripple Creek ) 487 (4 700 t,
B ) . B0 fith i GORHE IR 255

TR IR PRI 0 P2 2 117 [ P R 5 AL
FPEZ—, FEFR AR R AT T
Yy, W Economic Geology , Mineralium Deposita , Ore
Geology Reviews FI Resource Geology “5¥A48 3X J5 THI K

100037)

HSCETE, 2003 4F 8 H TR A M Ak S 45 T B9 4
LR ERRT IR I 21 (Society for Geology Applied
to Mineral Deposits , 4i%5 SGA) i 25 ¥ s AIK IR
PORAL G RA B SOA 36 I (RIES LR
SUEROCHE AR E . B SBUE SRS (324
) B 1100, H AT D AT R AR T 4 B R AT
FEAE B HTE PRET PR ST AL A

R URIRPGR I R W) AR AE (1933) 4%
HoE SCHIE SR E /N T 1 km AR BEAR T 200 “CHY
—ZRIR, ERAURIR P S0 PRAE A e TR 2
W R — D F2 03, KRG TG T
20 T4l 80 4R4R, WFFERMT, AR IR B 40"
IRFEZIE T A KM SR sk 2y, A Frdvk
AR TR PR Y 4 07 PR 2 B = 7E 3 B R E™
S . ORI ; @M P35 SRRk
Sl QWM IR, — L R G IR A B
WL B RZSRBI R IEAT 14028, PR L E AR
fiE L0 A2ERL, 5kt . Aoy, dEem
W) & JEICR A G FR HLEESE OV T 54 GRD,
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F1 REUBSERUBRBREAGEST KHEEHE

IR I St T FELRTY  SRIEEAL W5k B G

e

s, I E BRSSO DAz o TR

(%éﬁgtﬂﬁﬁmuﬁ%%ﬁi R BOR . ARG BT, A KA A E CulShAs, %éﬁcﬁéngﬁﬁ
i TN e I JL o L Tig ki ’

fRAR 2 RSO SABRR T R AR He .Se Kl Ay

NN . AR, B AR - LA Cu,Au,Ag,As N , v

YE VI | H by ) uJA;I s

wopm sy CRRRE R o w0 b g sy, TR AOK,

PR D) s sefetag i, ot ooy T e b 0 Wk pH (< 2, w
(B MERRER Eh) il etk 2 BRAR S JRCIR TR T TN E RS ros Te .Sn .Mo ,Bi K NaCl)<5%
Z & d i (NaCh=57%

WEE AR ARMIIE TAEBIARBITRA o X%
PRI L, BLIEATIZIEH PRI E—22 7026 i
I GEAL . i, St e Zme R, B
L S0 T R A TR PR 22 (6] A PRI R 257 THT
MBS T R,

1 WK

20 {22 80 4EAX, Bonham (1986) 44 & pfIK I
PO 0 RY o3 AR . =t A B A
R, Heald 55 (1987 ) K HAU 53 2Ay W AR A - 0 Ay 74
(FRYETRIRER L) Mk A-H =B, JFAEw IR
SRR T TZ N JCHSE A B AT AR A 2
ARIE, IR DI T U PR 0 PR 1 4
WY TR SRS R AN K ST — e R
R TR AR R R T AT
LR35
1.1 PFmEET IR

TRk, BlAE BT TAE AW A, Heden-
quist 55 (2000) $& T HA PRERIE A T 5 i Ak Y
(HS) HRmifeR @S) ZEMhaEiLE (Interme-
diate sulphidation , 455 K IS) # PR, BHEH T,
RBRACSLT PR & R R, BRI Bk TN
PR, BB PR BB A A - G 5 A A
W R AL R AR IR R AL A R
—EHA T ERARS T YA . BT -4
(AR E AR A  FIRER I B, 58 Au (911
WAL RAR L, ThERALEIE K & Ag FIlk 4 |
ZHCIE BN T RE SR T AR B Y 22 . Deyell 55
(2003) TEXTHEFRTHUR] (Kelly) 410" RASIR B
B G T T IR R 0 R
WM , b R A AR - A, T
R e ) R S R /- N N R R s R TR
— AP R G AR — A BRI PR R
IRy R (Almeria ) b X 14 M 30 357 HL R
(Palai-Tslica) -4 R AR 1 5% A w1 B A6 78 A0 i

BRI AA , TR A B AL T ) A BB R A5 1Y
RO S (17=7 7% R bt H VAR R S S (25 =G o Rl b Y D
ALTIA PR . Cooke 4§ (2003) I H ¥ HFH T4
HRPE RIRIE . A SRR AR LT R A — IR
LR

1.2 ERBREERRGEY KOMISIMNES K

Corbett (2002) TEMFSY T AR FHEHLIX ., JUH
S PG T PP D JR IR rh i AR TR AR 42
WIRSBEA RS0 IR LR G . XTI R %
BRI R B 4 i PR ) 7k — 2B 032k (5R 2),
I RHREALEL PRI 5 2 26, BVE SRy AL A
A, SR FARYED RIE ORI W A
FIMALIE— R 53 R A VEFRAY) AutCu B, BRI
AR Al 248 Au-Ag 7 IKEURTR B AGR
PORATHE Au-Ag BUSE 4 ZE07 PR, X L0 PRAMUAEIE
BCREE , T HAET WG . A S FUE LA
FHBAFAEEEZER GR2), KRG, mF L
R IRTEH 8 T— A ES R, IR
—NREYF XN FERE-DTIRIEE N, AT
L) 2 BhELEE 3 RX AL RS, Ul Mineral Hill
W IR A A GG ALY) AudCu BUF 4, T Hib
T 24 R Au-Ag BITIR,

T LA A B T AR T AR Y 4845 DU DI
A PR ARIR A Ao-Ag B A AR, BT
R INEOIG R RS R, JREf il LA 2132 280
IR G tRPRER- W48 Au BUFLA Sfi ALY Au Cu B
WIRHA LR R R, WAE Tolukuma H7 K, A
ILRENE WL VKK A28 = BF Au-Ag BUG™ A, 1 Hif
AENE UL A Ak AuT Cu BT RN BRI A
J AutAg BIFIR Gk 1),

Corbett (2002) AUFRHE T 5 3K I 5 T ¥R L
IR IR, JUH R ARERALBLT PR A TR 7
2, M HEZE R —20 IR 25K, il
X R NTESC R . B, 7ER B T Hh—
FRIEHUA RIS, B R 53 A —Fh s LA R =
.



X om K R R R A 2 11
F2 ERINBETERRERFRT KNS REETEHME
K BEERE oAk WA S Bl o s A o 53 4
WTRHHI LA 2Ry IR @B R B AR T AR T
AYEBLY) LY LRI LR A RARS S IR R Rk o
AuECu R LR S N E AR TRERIR A T — AR RN R 4 R T e ’
ARGt KKAEN R TR IR oe-
Z&JE Av AT ERTH YEmsi g f REM A DB T AKIEAT R Mineral  Hill, Parkers
Ag U e INEED WaR R g TEZRBRTIE Hill, New Cobar etc .
I PN NN LLGHRIA O B BUE i 2 i T R WK S 5B Porgera, Mt. Kare,
}%2“‘;{]' R AR, IRES LA RIS R KRS XS SERRREE ¥ Kelian,  Acupan,
T mw e ANE BB RS A ele .
TR 4
SRR AR SUE R T LT sk
WG A A U B AR EE AN SR RO Tk Gk T A
W AuAg B RG-S AR L TE R P K S R R B R AR (M pH () ’ '
kK A KALROW AT, ae-
R ZE0 BKARZE 2 B JRURE VA S 5 1 W I 455K 9% Y F: e
R A g e PRIDERZISE FAEGRE M E0OV0E (U2 LIH Hihikari . Sado,
HAR =EE AuAg @5’2*’*‘&*{{3%‘ Wi B AL A AR S S B R R L B R AR (K Konamai,  Toluku-
# S SRR L 542 pH DL T AR A PR FDS TS ma, ete.
AR A 2 Au-Ag 125 A FAIHLA
} o S E T AR (AR K
sepr g L L IR e e s e sy (2 _
e s T N YHE EE ey et ey Pascua, Wafi, Yan-
UNCEE TR ES A Bk A 1 4 3ok % SO2 ) W 43 85 2k I 5K CA HoK acocha Veladero
LR ALY {19 VU 5 A R ) ;‘;W;%ﬁ g TR RO R R ey (R T
MSRIRE T s g SO MR IGE A F < & w0
) mf['@;m" : 300 C) A e A MRV AR IR S

PR R A e A 28 o 2 Y

HRE Corbett (2002 ) W5 fo H& 3t |

TEE AR, Corbett (2002) 2 f93xX Fh 4y
RN P T IR M DX ) R A TR AR TR 4
WIRMITRATISE o TR 7™ 7 T8 ] e g b X P72 B
TRIRIR T & B0 IR . MR 25 3 300 41 Ok 1 401 2 F
5%, Al BEARMERI T 3R Corbett (2002) fi25 AU 24
o, R F R — R PR 2, H AR
kit R p 5 R e R s i ], L ELARRRAE
AR TSR 04,

1.3 & RBREHERRIR S 2

X T80 A B3 TR AR TR AR 106, 3R
B DR A RAFSE , MELAMER B E 0 IR I
JBTWERZETY , I Cooke 25 (2003) 2 4 FHA ik
PR B R AL S0 R 74325, B
W 4 A7 T R AR B R R AR IR A 7k, D
W, FEWNA ICEN Au, Ag, Cu, Pb, Zn 5,
2) AR BIR . fAERIR . JEREE. 3) BHA%
BURFAE AR 42 J8 M/ s b As B4 . XS W Al A ]
DRI A2 R, N8I, sl A
AR R MR s OFFIA . AR
bR ;s Okl ., IrfamAa s AaFRE b
FGPERAR ; O, AF, WG, ERa
R R AR ; ORGSR MBI RIE
JEPERAR s © ERE R b ES AR H, 1)

BN R 7/ DR TR IR LRI i R R TR KR VAN
DEf F ARG, il I a-vk KA s e R
A TR B BRI AR - () BR [cal-
cite-adularia altered , breccia pipe-hosted epithermal Au-
(Te) deposit |, 7 T HCIR 2 £l A7 S 1 IR 28 55 T LA
TR Au-Ag BRI BB IA 5 R (tabular vugey
quartz-hosted sub-economic epithermal Au-Ag enargite al-
unite deposit ),

Cooke 2 (2003) YT B TES" R 327 W I $2
. =T HAEARER R R0 R H B2 RN
AT TR B 25 5

2 JE LB

2.1 HiEE

R ACIR IR T &0 IR = B T AR AR by
IS wN U IS8T NOE= 4 I VL SAT Y
AR — P32 Ll 1 SR Ll R i 4 e

AR, X TR R A Y S AR A 4
WIRBIBFFERI , eI eSS = F A —
FERZER], E AT R RS T o . e
ELAROR DR R TR A L XN )35 R s
JESHL PR, AR A R (100 mm/a);
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TR G A FOrs 15 . Al s Bt |
LA R2BE . < BRI 175009 Ciner FE
mediate) , RS E P, H A, HE Kojima L |5 50004 mal

(1999) 5| H Watanabe 55 B8 , HARJLERAY—LL
AL AR AR ALY & 0 R A BITE BFE BT . (5
i) Ak ) BB, ignril, X
I A3 T S T R e A T TR TR A F R 7 PR A
WAET KR — P EEERNE,

P B4 FHAR Fe B A i 1 T2 sh s il st
ML T , IsEIEHE RO & ., nf T
B 5 BT AR A AT b X AR B AT (FI
Indio-Pascua) 7 B MICIR PR A Au-Ag-Cu W77 52 55
=R BUEE M LR O R R

XFFA S 2R I R K2 AN T
BN, B4, BREIEREA SR IR —E
FLPSHIN 2, Hayashi 55 (2001) XFZ2 N4 0" Au
AR mm FR R R AT IN R, E R R
AR F T R B 69 5K T S B AR BT A
EE, IESE T Bk ST . Oni A R
Y EAWIILTE B4, TR RN &R
2.2 AulBRBEREERT BRPHBRERES

Gammons 55 (1997 ) F|FH & 09 L5654 1T 5
JE R, 78 500 CH}, Au 1B &Y PIE R
TrAE , HLVR R R Al KT 100 X010 °, 7RV A,
PRl & IRk rh R DL T . Au AT BE NG AL T
AWrhiE R, 534, WEREBRPIRAT CuFe
ALY, Au AT HE N HOR I RN TR DITE ok

Cooke 25 (2000) AN Au BYTA B 32 B AL IR
FRISE IR TP RITR B2 R0, Aa A 7R T A B ] LA
AAE. 1) W [m (1RS) > m (S0; )] #| sk
EAL [m SO0 ) ~m (HS)] BITHHERA, 2)
AL [m (SO0 ) ~m (H:S)] FIsRAL [m
(SO: ) > m (HS)] MSRRRIRE (| 1),

SRR R IR T i . vk A
BRI AT LAAE S 55 IR 80 55 0 o 4R A 35 7R
F, FEXRFART, Au IR ME IR R R R
Ho S M8 BE 5 B, AT DA Au (HS ey B INERE
PRI TR T 78 76 A IR AR IR v Au TT BE LA
Au (HS 2o JESGER . 17 155 6 Ak L 182 K VL A0
W IRAEGRIE e A AL i AR Fn G e, A AR )
DIMG S R M (pH<<2) Rk [m (SOI ) ~m
(HS)] MHFME,

2.3 RTRLEH PREVT RLAHLIE
MBI PR2S () L SR AE R IR FH

-40

pH
B 1 7E300 CH w (NaCl) 0.5% BEHPAREEFFWL
EEEHET Au BB E (0.1X10 °~100X10 *)
(F1 B Cooke FlI Deyell , 2003)

)L km &b, A ARE A . AUk
B BRIRES s A AR KRR E, &F
K B AW OERDY S M C, MhASH W4 & ik
BB 4 A R e T FR PR pH (B, HL S S ALHT
WA BB E AT, 04 UUE R E /N 300
C, w (NaCl) <<3.5% ., CO. Fl H.S ¥Ry FHim4s
S A e T S (R R L

KW P2 BRI [R5 = UEE
U, B T g R R B AR A R R T
K54 R AR 4 B U B2 R A, IR A AT
RESE— P E AR L, B IURR TR RS
WSH AR SR B . 280k 28 SO ARAY T KA A 31
B HP AN G P RIRER BB L . Bh s Wl
A AN WS, HeTe, Te: ) 1EF AT IR HE4R 487 A0
W4 B ALY Ui, WEEARE M 3 (Acu-
pan) FIENFEJEVEI HIHLE (Kelian) fRARALA 40"
PRI T T A ML), 28K, HA R 3R AT REAE
WP G AP B 2] T — 2 EH , ElLEe R
Au UTIER SR ILAHEREA G 1) LifEH
BEES WS ); 2) WEMERSHRkS
W IR 7 AR IR SFIRIE A 5 3) FAmILER,
2.4 EHmNEY KRR

AL PR S (] 1 5 RS S HE A OC R
OARE, FREMART YA A IR A A SR
PeA A - G-I G- i), R
TRLLA S N4y R 3, ok H A KA SO, f4r
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fife  TEREACI IR AR . AR KA R R D i
B HS, MREEARE RIS . rTLAM>400 C#| 100
T, AR AL, — M w (NaCl) <5 ,
P S I A = i A I 7 N £l g R NI ]
w (NaCDH>56 , WnPa 3 5 Bl /R S AW (Almeria )
HIX A sE— B R (Palai-Tslica) &-H187 K,
Hor AL B o, g 118~453 “C, w (NaCl)
0.2 ~51.4% , mALAEI o R 224~381 °C,
w (NaCl)JHy 0.4% ~41.1% ,

[ Z SR AR R SEa Ry
IRFZEAZ TR BRI . S RIIE
WFZZ AR IR A, AR AIIE Che lopech
R AT & -HR T IR B DR A AR S e s, T AR
KHEFIEK K [6=221 C, w (NaCl) =
20.4% 1 FR B AR B AR [ 6 <175 C,
w (NaCl)<<6.3% ] IRA M, Sr-0-S [Al{7 2 UF 4
T F Libgkie,

Carrillo Rosua 28 (2003) AN & EhE A3 mAK
SAEHABFAIE A PEPET Almeria #1 X Palai Is-
lica 5 B AL T - H ™ K Au 5 Ag 17TV 1Y f 1 22 [K]
2, REUBORELE,

B, RIHACALE . WA KIERERIAIRES 2w
3w A AEAE S B DT . B4R 7EH T K
hEAR, M T EBALT RORUL, 1R Au RN R
YIS PFERRYER ALY ki K hit s, IR ATE S b
FAKIRA I TR R, W EIAN B pH (E3E 0, 4B
AIRE T E Au UITE, MR, WS Au DUBRAL SR &
YIFeRs ERYE K T8 . B4 Au W RE Tk 5 UL
VE . WA T REAARE A S EE L MUIE . (PSR
M TR . EREER pH (H2R AL S5 Au DUTE.

3 JERURH

MHERIE 4R RN SCTRE . 4R 2808 LR
PRS0 IRIE T h—# A, DEOE Tl
AR TR E BRI B A S T A At K LR T
b, R REIE oo E . W kal
IRz r A T (Hope Brook) R jo i 185 i
RIS R R & R Y T 7 (TP 137 N
AR AR TR IR R 4 B PR, U1 Penczak %5 (1997)
PHINE KRR IR (Campbell ) g K7 8 F 7 ik
TRIEHR Y Au-As-Sh-Zn- (Hg) Wik, XtitA ey
HIBA UL,

TR IR AR G R (R Jst (] = 2252 HLpp
AR HIAB 35 PR BT AL A 45 . DR I TR 7R 4

W IRTERBR FELIM 01 3 D ok E . P IER R
SR A I SRR R S B R AR
— e A A — B LE R BT, TEAT SE M X TR A
PR PR R e PR (4 B i vl REATS SR e AT
2, TP S SR X 2R R — O iR
o et A

F T ARG it PR Y 8 0 R ) A
H NT 1k, PRI R SR RAT TR
b ZORA RITAE At Fe AR W AR o R , X
FEA REAEIE K IS AL Dy Se AP ORAF ok, il T
FEALTABIEE s e, PRGBS Y38 R
PRAETTIR , ARSI T FORIBCE D

4 SitE Z R C AR

B 5 -4 0 IR O R Al — B R F K
TS B — A M, Mineralium Deposita 7% &
G FE 2002 AR5 1 HH B T &), AT
EHH- ST IRZ B ER , Hi Al 5 RieSCifsR
A S R IR R T & TR =22 ) ) AR R AR

PNYFER], —s RS R, 1€ EAR
B Hp LT B LR R AR A B L S r
U 5 98 4 2% 349 7= 40 J5 5 e e e
Sillitoe (1997 ) 755X R R 1 DX HE 4% 1) 46 D
ARV BARIR PV &0 R TPHE IS 1, K
2y 2000 1R ALE T PR -5 MO 2R A e A o
T A A 78 R K- 3 XA SR AR i 3%,
AR 75V R e 12 X T B T SR A B 7
SRR & &0 KN EARIFEZ —, IF
IRk s AR R o BT 2 )5, DA
58 1) PR R R s B 1 - B0 rh i
R AAC B Au, 38 5 B A AR
R IR . =L  R = D, H R R AR
FIARLERT  (Navisi) 3 8" X BB A O R BLA &
TR AL R R IR PR 0 1A, X R LAY
HNFE R R LA A 7 Tt — 05T

SSRGS SR B B
BRI IR AL AR AE , BIIRE 5 BA So ven  4R
WP AR S8 KA, Kelley Fl Ludington (2002) A
I Cripple Creek 447 PR i 7522 19 IR 25 & AR XTH4R
OB B S 4 R A BB A SRR B b3, Se A
Ph [F) 3 2 21 A S 7 5 K TR 1 S2 00 s s 6 K B
A, Miller 55 (2002) A Ay I A S0 H7 JL A IE
HIR (Lihir) & FRPIALRIE (Ladolam) 44 R
T PR A AT S v SR R b
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5 HHEA AR KCHANE PR Z 8] A B R 5

UG AP0 IR F A BEA T 5 1% AR A
WBLH™ RIA] Y OC SRAFAE X FEBCE IRAERY BE ] L (H2
BEE T TR PR L PRI A B e ) B Y
WAk, BEETEREA AL PRI T A B a2 i e AR
PO RIS, 51 T AMTRSES B R 5 7
AR PRI BB PR 22 (B A7 TE I N TE DG R 1 s JE
AL, R A AN X7 T AT IE T 6K 3L, R
Y SCEE AN A BE SRR AT R A AR O &R
Fo 2 R X S AR A PR B A PR s
] FERESEGE . ARE R, BRI
IR TR AR e 07 IR, T A Oy RE A B -4 K
N 2 (Lepanto) = At A B ¥ i AT Tk K 8 281 -
SR HAE L AR B (Far Southeast ) BE7 4 47

[ ] BatoA ¥ % &
BENKRSE
[ * ¥ ImbanguilaZl % % 5

Lepantof 7% Jit K U1 &
NS
I - 506 35 3 B -2 [ w(Cu)>2 . 5%)]
BB B -4 [w(Cu)>1.0%]
B2 ZFiT Lepanto R {KEHA A&7 X E T Far
denquist &5, 1998)

% -

| Bk
B sz ks %
BEHNE

Wi T K AR R

A

N

z b A8 2), BEMSLE], 5 e -6
DA RAE ST /NP R 22 -5 PR

TCAR B B A B - A PR R AT A i S £
(Grasberg ) Yt F 565 — i i (67 BE 2 0 -5 B IR
2 (Lepanto) 1wt f 28 ¢ A AF i 40 8 -
R IR IE AR B A ez B (B 2), 57k
ORI AT S N R By R AR O, B A4
B TSN KBRS AR ARRYTIAR , B A
YRR BB 7 T R B T K L RS S R
YL f ARG T T (B 2), B TR (A
PRI AR A, O SRR b o R B
AELB], R SRR B R ik, I
KEA—RINBEH PR AR (K 3), BAE
b (BIAABE A B B IR PR RS Ta] K
2354 30 Ji4F,

SE

h/m

SE

11200

EHarrtass

=1
EF TV T

B3 =it Lepanto 3% B KB E-£7 B E T Far
(51 A Hedenquist % , 1998)

FE ‘§\\w 1 800
mig\\‘\ §Cu)> 1% g
_‘E‘:j HAESHE
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Gammons 55 (1997 ) XFEE A 1 55 v iU I AR
RGN TR . AT, R A%
BEA TR AR S T, (S R 2 H0A 4
HANFAIIE LS An WK, T HEER S,
FIREFEOR UUTESE I B MR T8 s A 6 440
WK, TEUBEIIE, REZE B0 il HeS #E ASUH
MR AN, R EOEREE . B RS A

VA AL R Au e AL Au (HS )., X
Auw EARITRS BB B SRR AR 0
b s AR DR AR AR PR R 5
5 RARB R IR TA R, YO RAR
T 5 U IR B 0 TR Y EE O T
I EEH AR,
Corbett (2002) A1 I Pl U5 2Q3RaA T MR

AAHRR KR ARAE AT , SRR RESS IR S HABSIR RZ M R R (B 4D,
BB o i
FilLR BLE  an (EFIT

BR 46 Y ik

NEYHER

¥
N K ik
N N 4R
’ SN i ki
= w Bk
ﬁ,ﬂ%mﬂ?* AV £ 1 3 HECHD 3 2 5
BCO,MER M B &K -
Y smnss X, 4k ik
& KRmAE Aﬂ%%&
N B R T o 3 EE

)
KEA-B = Bk
IR R Bl Au-Ag

6 45 1B

1) ARIEIE 0+ i R 5% hﬁﬁ%ﬂ&mﬁm
PRI G0 RR 730 3 25, RIS IKIAL, R4 AU
@éﬂ,%Fﬁm%WVﬁﬁ%ﬁﬁW%ﬁA 17
PRI,

2) FEBALEI IR FZEIE BT B RN A R
AR & F B Y FiE , AL R &
Bk s AR T IR AR I AR A
TER, BRI PR G R B I Bt ] 52 HL B Ak

B4 HRMESTERBRERRBSIRT K. BEEEHE- ﬁﬁfﬁ?ﬂé’-ﬁﬁiﬁfﬁﬁ/ﬁiﬁﬁffﬁ%/\ffﬁi (31 H Corbett , 2002)

R ey PR A A

3) SRR PRI B R AT S M o i
WAAML BRI AL, RIS B 50
AR AR B R S A

4) T R BUR & BV SRR PR G T R S
PEA T R Z S DI . BANTZ BB NTE G R IE
TEG EBOR T TR AR A EMW , X HIE AL
WA e THE—RA

A (HFAL) 2004 F5 4 B
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: > > :E : - by A S W 2N
EREEARAGE STV R . MRy s

VRS SR
(1. A KkFREE LR IESFE, 7 kM 110004; 2. kMR FEFT AR, 337 %\ 110033)

1 # &

BHRIEHGR R (epithermal deposit ) HE/&
i Lindgem (1922, 1933) F5e4t, % Lindgem
M, BRURIRAIR T PRI GG R B2 1 5t
&lE ., A, SRAMEEA S50 IR, XLl RETE
iR (<2200 °C) FIrh &4 T A FEA KOS
FK AR TR Y

JUTHAEE , i 20 22 80 4EARLLK , oK
SRR B B RN RAL, B R AL IR 1Y &
(N2 E H Goldfield, Round Mountain, Creed, M4
WHULNE R FIA IR . RSN, HARZEN], JE
AT, GINEA L GETTRE, B W
KA, BrPG =255 — 2o G0 K . P20 IRER
TR T R i A BT TAE . BUs TARRRY
HEJE , TEHEFSERINAE T —BaSHing i
S A R, R T R TR Y — Se B R T
KAVHENT R — e B AT IR (2 g 281
W, LV 3EI . NSRRI, (RS
r, AR TR, R, BRI HEEE ., A
JEAE) JTRE TR TAE . R Bt bl A AL 5
)& LAY o R PRIFFEY R 3 BRI K i
TR AR IR S, E AT B R A
XELH R A IR B IS = (2007300 “C)H,
JITE 10 MPa B g M LUK SO £ AR, WA,
5 Lindgem HHMESAH HAFAE—E M 22 5%, (HEF]
HEC Ik . ATBLL BRI X — AR R X
SeR R AT IHZE,

Rk . HURIR AR S0 1A . P
BTG (<2300 “C)H, fKJE (10750 MPa) Z&f%
T B AARREREE . DR F . T 3)
FERAETEK IR ICE R BRGS0 EH
FEEIESA K, 0 ER R B KOS S
B, mEGENLT KINMINRGER SIEE N . X Fh
RSCEYE, BRI S 4 T RT AR K LS
IO QUi =y IDYNE: G e w7 N

2 R

X AR B VF 2T T A P T 0207

%, BT ARSEE LR SMARER e, #5
THREARR, AR FREAR G, H
A EEEC A A B 43 S I EAR SR P 21 A& A AR R A
TR 2E, DI /RFE (P Heald) AYZ05T5 Hix
A ISR Sy E I SH N v SR A T 7 N e
R A A R . A BT RE RS T
A RTS8 s RARRUA I , HIREOT AR, X
E . SEBRTERMILZ IR A A AR O L By
S0 I R

3 RIS A

3.1 ZESH

SEEBIRIREIRE . SRR ST W] 52
PG AT R B AT A KRR
el o i RHREIAE AR S G 4y,
PR AR SERE P, AN ED R sE S AR ] s
A

E2\0 N B 31T P B 1B S S -3 UG- A AT e
WA, AR 80 DA bkl R
NEERE Au KA, A R RUE 2
B RS MATERLA . B2 4 21 000 v, 21
M PR E AT AR B AR A

PR, RS AEAR TR oA, AdE
R, RE, SBIR, 2K, WE., /AL B
FIGE A, X 5L ™ 142 45 22 E A9 Red Mountain ,
Cripple Creek , Comstock , San Juan, Goldfield, Round
Mountain , Lake City ; %5 P4 £} B Guanajuato, Pachu-
ca, Tayoltita, La Natividad ; Z>KJENNAY Pueblo Viejo
SERB ERIUGEH, BRI S A SR
2 SN i uke D QUL iab R Tk a8

E210 S e S AN R T f N U k2 S QI By |
By RER Az, s — IR R &1, AR AL
W IR ST 243 b 2 AN, LR AR
B HE s . & BN, hER SIS
%, AFREEIIE, DREWSE ., R, B
SEHT LA AR A 28 B 25 PG 22 FIAEDE 8 %k &
PR 10 ¢ PLERYE0 IR 52 4>, Horpl R g
IR 400 ) 54>, KEL (1007400 t) 8 4>, X4k
W RAE T vty b AT a2 DU A0 KOLLR U



KRR B AR R A 5 .

F1 XBREARRZEST TEHE

I S O T (I SNE 7]

S 1 R 5

DS LYbieZ 8z W2 P Sl =g i
o FE A B 532

3 B (1985) ,
21 (1986)

(OPJITESE]
@/ @ QliE=31]
O PR MR AMA K &0

¥l 7
L5 A1 25
o

HRAET™ PR 3 2R 1 27 5 A 2

M UHEHTHR T R (1981
oA M .M ST T R (1981)

O4-Hif A
(OF-%ii]
O 41

VLB VE 2y 5 b i ni R

FIEN

ZEIR A B F B (1993)

(OF 1R E i LRl
OB AT VR AT-25 = B 7Y
O ik 4y 2

P .Heald (1987 )

Ok A-B =R Creede
QB R 5 A Goldfield

N . Berger ,Henley (1989 )
VLA ) 2H B 8 5 A A 3

Ok A2 = b5
Q& 1B AT

BRAL A PR BT S HeAih 1 43 2k
Bonham (1986 )

OfiLs %
QFiB R

Hedenquist (1986 )

OfRs AL
Qs rE

Pajimgo

Temora

AR YE LA R AT Y 432 H 7435 (1992)

Opg 5% 1 (e AR OH
Qe kK A-H B8 E-

DAB AT 25 2 St 1) 432 White ,Hedenquist (1990 )

Ok E |
O] TN Taio
[OFFT N e

P b, AMEAGRES Wi Ay . Sh TR
PRARHR WA E AR ARSI X A IR
g whLEZ LR AR L& kL, B4k
PAIZEYE , FIEE . FR, LIS R,

PRI Obrie—3 D) AR E A,
MR, FORW, EHHL, R, EIEiE
EREE. " ESE, &0 TR ARk 2ok s
W, ERAIRAE Y DTS ke, P
PEA B TR IR B RG | CROINRIE 223t T
B IRAE,

Sl (Gl SRR D) Bl PR
DA RE 7 I i B 2 e 1T E I e g
W, ARP W, Sl BRI . A E AR
g, HR . NSRRI HIX , Bk
WP EFK, P, SRR, Zik4T,
ST B e, P EMAG ., REMS, A%
W AR ST DL RIS M X R A 4
W, M HIH A RRIG R TR 4, P Sl
B R Rt A A A R TR Bl . B AR
FER AR, HARFZ IR g . 15
WA Sl S e i EE R, A
Fimsh KBNS . e R LA =,

3.2 mESH

WRGArA , HAEE N R SRR RS S

FEF SR . ZIAAOTVE, b,

S TR A AR ], S S LA
TEREEYIASE, PEREW L (1993) MIGEITHEEE, 1k
A0 A LE R[] LA 43 A R i R JE D5 =40
(REZ), OFNUAEHH REZ, OFAEMR
(EE), Ofw— B4 KE),

IR BT 15 B ) T] £ Hh 7 G et
—riEad , Hep R GOSN & bhn T
T AR R R R sRE . ARl Al
W, R DEDE R T BRI AT AnSEE
Comstock » 7% P4 EFAY Guanajuato -85 K ), ZH)
KA, ERBET L Tt B gttt an
FE Y Cripple Creek , Goldfield 45 (3 2), PG
Q) oM, B A 8 i 52 2] b AR AR (R ik
D) KEREET, N a R4ERZE
BOh 28 LS Ve B =4

Mo SR S0 R i R A
FERR 2,

HRE— S B A T B A R v,
TR X, BB AR AR, A A B Ay
S0, BB A R, RS T2 B
MR s b RN SRR 2% s ifg A S A2 i . B
BT USRI A G FIESS) ThE5 =4
(EIMR ST, PRGBS0 1 iR
FEPTEM Rt (147~ 151 Ma), B2 (100
~138 Ma) FIZi =42 (7760 Ma),
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F2 BOERBIKEARSHT R Fifl
X B HAERMa B ALAER Ma kLR IR X B HAER Ma B LSRR Ma Rk IR
2r 1l (36) 21.3~~23.6 23.140.6 Gilaean (1984 ) JRNAEFE () 32.141~37.040.3  27.4+0.4~30.720.3  Gross (1975)
RIRKJE (B ) 9.6740.05~10.13+0.03  9.834-0.08 Noble (1984 ) MR B ottt — Bttt st — BT Geyne (1963)
FEREI I 2 () <{28.4,>27.8 22.5 Hon (1985) FEEIA (28 20.4740.6 19.140.4 Silberman (1979 )
BORKFHER (32)  22.8£0.6 22.440.5  Mehnert % (1973)|| BHBHIT € e (35) T 13 Silberman (1974)
RIRTEIE /R () 21.540.5 21.040.4 Silberman (1970 ) () 15.740.37~16.6+4.3 14.8+0.6~15.20.3 Bonnichsen (1983 )
KWk T 5 (k) 27.8~28.4 22.5~25.7 Slack (1980 ) PR IR (35) 15.740.3 Pansze (1975 )
BRI (B H=4 10.5+0.5 Kamilli il Ohmoto (19770 B4 117 (25 ) 26.1+0.8 25.2+0.8 Silberman (1975 )
RIBTAE GE) 26.7~28.4 13~16.6 Lipman % (1976 ) || BAFE () 18.240.9 Clifton (1980 )
LLIED) 26.7~27.8 24.6+0.3 Bethke 5 (1976) || Bl Ay &8~ () 346 +9~325 340~300 A 4B 4 (1998 )
4O S o BORET-S5 R . B 190~ 110 Ma; il . B

AR P PR (A 1 5 L 4E ]
R BT KA A ) TAE e 1T Ies
Er NN N R 7 N = N 7 T L e 2
— S, SR, TR KPR EZ &0 510,
FERIE 20 g 80 AFAR LUK IZ M IX 28 AR I (1) $
BRI R A IGIR AT R 2 X,
MR AN TAERTI, ARSI S 5 s
R F B SRFMT IR IGE . EARR (R
SR P AR ED A, AR IR A
B SRR R AR GRS A i ]
R R E BIEMRI TR T 2 filn Khh
TAR L AN 18 s 8: LU T A EAE A 78 ] G B vk
iaslivay A A A6 AL R R L N
4.1 Bl

A LR AR IR R G A0 E2 T 5 yR
BE . W IRIIE e PG RIS T 5 A e ids L 1 g o
WA, IR AR I R SR & = F
W2l ad . oy S PHAT 0 7 RIIR 4 ) = 22
FETAKR— B,

S IHT B IR ) SE 2 AP L B
Hil-4s G5 . Sillitoe (1971, 1972) A S 34
S0 IR XA s e . A, RE TP
B AT 5 9ICHT B R L2 0 IR 4R R 40 A, 3B
MRV IRA B RIS S04 . ek
SGERS R, B5HRE K LA A A AR R i
AR K LR B 3 1) — 3 43

BRI VG FRAR -4 i 2 AT A 1 PR R ] . AN
2R AR ) e S AR BN v AT SN 1) 2 T Y
Wi S RAER 5 &Gl A R K BE ),
1907~6 Ma # A T A G S A G 8 0 IR B B,
B st PR A, DATRE ) i o] MRV 43 Al .
W AL B ACRRR T . N . B
100~160 km, J=H — RINEMH . BEA-4 R

P 50 km, A E W R A X, SRS LR
KIOBEA TR, A AR 59~ 31 Ma; A .
PR 50 km DAL, KB — RINBEAS A AR
R &R R, B B4R 257~5 Ma,
4.2 WMANEBHREN EEANLZH

PAPGRR ARSI AT . R I iy 2 v
S I R YR v R AR AR AR R T b
X, ZHIX 534 A FE R ALy T DR A
FofeE )=, ARRRIIEN S s 8l . RRAIDEM
eIl sh IR . TR AR R ) RIGIE Bfi Al HeAR of
TR X R F R A A, A R R R
PIRBEFEIEAE L, e — R NE [ 1)E W2 R
gt , RIS | IR A6 3, TSR AR R A TR
AL B R RS R GE L) Iz S Bk L
WA IE Bl . SABES - R PR - a0 R TE
BB TR, BN O 2R LIRS
X G, BERIGY HEXH-Z 4 B0 R LT
S LI & S AV E ARG, FRIEIR IR, W,
C7 I AN N I VAN N <& P v i T o)
WAEE . JFHC AR EL L, #ail, R,
PAZES , HAR, 1T S AT R AR
ey E =g, wEl . W, E L R,
KD AFBEA TR IR, AR — BRI IR S AN
AR, HANRE S A AT EEFT A A L,
4.3 BERRAE

DB b Ay i AR . Bl a0 TP R
LU R I 1L g B It B S A e 1
AN R AR (CP) R ALK
oy, ARZIA T LIRES 8 3 AN KA 5
P SR A ettt kA dbi ), BlE
Pl S kalimay by ) Rk B gl
Wt kAT (. dbE ARG R
ARG R RLAL L A SR R B L
SEREGAIKRIAEE F OO LT A AR, Bk
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Bl DR S AT MR A AN 2 R B
Hi-Gh A 5w SRR G LA X AR A, A O
ARG P AL REAREGE L e A R SE
BT sE D SE LI AR AR K L, A A g A
&8l , ARER T R TGS OISR S AL XN
KA -0 s A A IREAR KA AR T 2R
A BIRIAREE . il B AR L B A AR —
PEXUEE A A R, AR T AT I Bl Y b R
B, RHARASCRE YR, A, &Rl
FE A Jm PR S LB AR

5 RIS SRR

1) PB4 7 H B R A i 7 5K
ZROTH NI RBA A B, BRI
fkilial (HAR., BER, FEEES, BER
VO, CUA AT LG, 2E5F, Bl 22), PR
WEaR PSRRI, B/REEF D, AR
BhZ ARSI ORS¢ [ AR BB, AR AR
R CPEDESR) Mg A Uh G LB (i
BHHERNAY . PEAAGE, 918, PRI,

2) WA IR R G AT AR 7
— B FERRME AU =2, LA
N EL, XA A ], BR T
E T KB T AR RS, RAT R AR AR
A RIS . EIX I AHEBR A 1 m]

3) VMR IR PR B A 20 2N A

P CA I IR BNAS BAE—B P ) WBTH A A AR A
o BIGEAETIR URCFENA NI i
T2 AR R FZE - B S 2 A K e i i
H, BT IRFAE K-Na RIVL - S22
g, B A ETE Ol CAFO AETBIR
W, R AR PRI T B R i 7e AR i
B B L X - S FORL I
ZI-RECE SUHTERECA ) HE A H s T4
AR K I, Bl SO R 5 2 1R 8O
MZINCA A OA K, 5 KRR E VIR
PR A AR A RS

4) FETE SRR SRR A0 i Y EZE A, B
PR ARy 3 ] LA A ARSI B S i) A7 ) KLl
g, FF52 DX W 228t MK LU W7 28 3% 4 AR 4
il SR EMATAEB A I TN, B
LRMEFT RN IE RN E BT 5 BN KA IRIE
TR AR AR e Ll P 5 Bl JC Ll i R T
B AR AT O N . &8 LR
JUTF- o2 7 A 7E PG LA L DI 228 425y A 58 25
B, WA EIX SE W R LLROPDIR BT 2SO
PRSI . TR AR L O™ 4 & 4 LA
DXL R R TR . Wi R RO ST
8, (RS SR R R S A 45 3
W R G0 LA M s R A
14 = B 25 ]

5) IR i HA R AR T R
T IR 3L A £ B /N B R L (GR3)  BT IR B I

x3 BHoRAURERRSY ST ENEEHE

5o K 4

A < S 1

v " M /°C w(NaCl) /% g /C w(NaCl) /% BORRH
il &) 215~235 1.6 240 1.6 Nash (1975)
HRIRRIE FE) 161~275 5~24 Bruha (1983 )
FFH DD 5 (3£) 2067280 1.3~12.4 250 3.0 Slack (1980 )
BE KA 4R (32) 231~276 7~21 Bruha (1983)
RORMEIE/RAE () 1507325 5~18 Bruha (1983)
¥ D 5 () 165~283 0~7.2 250 3.5 Slack (1980 )
BHREE B 140~300 0~13.0 270 2.0 Kamilli 2 (1977)
FRICHETE () 172~323 0~3.6 290 1.0 Casadevall 2 (1977)
e EAE () 140~270 1.1~13.0 250 7.0 Woods %5 (1982)
JRANAEFE (28 225285 1.5 230 1.5 Buchannan (1979)
A%+ (B 180~~280 0.4~5.7 240 1.0 Dreier (1976 )
e G5 140~290 0~2.6 250 1.0 Fahley (1981 )
BHHTE 7 (32) 295 3.1 Silberman (1974 )
BT L (35 250~260 0.2~1.4 Nash (1972)
RS () 200~~335 0.2~1.6 235 1.5 Clifton (1984 )
ZENCH D 100~260 0.6~1.1
Bl () 78.77~293 0.35~9.6 120~180 0.35~5 VPR 55 (1995)
TEFRHS R EEFF)  160~240 4.6~7.1 5.5 Ahmad (19987)
RIRB B Gr)  160~300 0.9~28.1 200 0.9~2.5 )y 4 (1988 )

# P.Heald (1987) ZE%5Rlok 4.
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TGRS, ARG, B 5 i AL T
300 °C, T H 200 R A REE AT 1007~200 C
ZI, WIREWRFAE (107~50 MPa) &, #°
TRIRBE R, —BAE 100~1 000 m SEFEIP . EHIEY
TR M AEVRAE TR UL B AR IRAR A . B ik
R, 28 R w (NaCl) 7£ 0~10% , flan
P75 AW AR w (NaCl) R 0.35%0 ~9.6% , ifif H.
TR AR, e B R sE R IR, 2R 1
B BLh s AR R i R (3306 ~40% ), T ERLE”
WU AER I A, SGRFIMS T 073.50

6) WREZLINCIR A, IR A2 MR
ik, BRI, AHBKAIRRR K , U IR Gk 2 M
FETERR & AR A Al B2 YR 3T, kB B
., B A— BRI, &
FATE 50010 °~600X10 "L b (A4 2 5
kO, RFRAIFE 1510 °~30X10 "BHE L, §7 A
HAETTLST HET G, Sy a, &M a
ME-AImAYT A, EET AT YR AKRE.
HARER . AN, Wan . RAMY ek sk
U, NEET, W, EES BRI A
g, ERE. Aot EAA. A, WA,
. Eana, WIlA, s A, kKA, DE
B, KA. BLA SN ERE FR T )

7) VR BAGIRD R ATE -5 b 34 R 40 Fn i
SRMBIA O, —SEBUR R B A BRA 5 4 SR AT AR
FEBRARIE 2 () MR T SRR L a0 H AR ZE Xk 4
PR (S 8010 ", fiftk 120 ©) WA A B %
I A RSy . R A KVERINA
HIF R GG BRI , o BRI A % B R TR
SRAE ERAA . LA, BRLE . mIAAE, B
K “iE”.

8) TRBURIRS R A i AE 2 ik fh, #Ek
Tk, At geafe, KOy, &
W1k, IKEAE, BILAfL, XIS AL
Wl B 20 BB A s, — BB 3 I B Y
o 1) AN ) AR, B A SRR (BT
) —EEREYCA A — R A — S A el

9) WIREAZERER S, He, As, Sb 2
I &, Mo, W, Co, Ni JgELEIH T4,

6 AR
BRI A #H8 A Lindgern (1922) #2H LU

Ja s G015 TRCHAE TR ORI Bl
MSCRE T . AWET . FEAERE, BEEAIT

ZZ0 REFE AT AR L . 57 AR AR Xt 7
AW

LTk, PR A et s f e 1%
KA IR R, 2R R T Il 2
W, GEHIETERAKIRST = HIREE . MU
MAEEER, Hh, AR AR
B LU LR,

1981 4F, L.J. fi¥kETELR A T L3 60 4
FERE L A IR AR BT PR G M B ekl s,
SETCLRA MR UL BGR SR IR B AR L
(BRARRI A A, iz R T R IR R Y
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MHHEMYE  120~340 1.5 2.6~5.8
o 185~270  11.9~16.7 1.19~1.67  4.8~5.5  0.13~1.04
& 67~445 65~97 6.5~9.7 5.5~7.9 3.6~14.9
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F1 BEUSEESR LT E B T EHE w (B J10°
L I T Au Ag As Tl F Cu Pb Zn A\ Mo
1200 Hh B¢ 6.00 16.0 750 3 6.0 300 5 20 5 7 10
i 1213 S-fi 0.15 0.7 350 3 5.5 500 5 50 5 7 20
1211 i 370.0  96.0 650 20 4.8 400 10 30 15 5 20
& 905 —911 Al 28 2= b 0.80 0.8 600 5 6.5 600 <5 20 10 7 15
907 -1 110.0 2.0 650 4 5.5 600 5 20 5 10 20
H 700 HBE 4 Sk 0.25 1.2 650 15 5.0 500 7 20 25 7 10
700 B 4 S TAEH 0.05 9.5 450 20 9.0 400 <5 20 15 7 5
a 702x —ZE ik 4 Sk 0.10 0.3 200 8 6.5 300 <5 15 20 7 10
754 -1 0.20 1.2 250 2 6.5 600 5 20 15 15 15
. 713x — 5 bk 0.45 0.6 750 3 5.5 200 5 20 10 15 30
R 141x —ZE ik <0.05 1.0 40 1 1.4 400 5 20 10 20 15
ik 428 -1 18.0 1.5 300 10 1.5 500 5 30 15 35 10
448x — ¢ ik 0.55 0.2 90 1 1.5 400 <5 20 5 7 5
1209 A 0.25 3.8 300 4 13.0 500 10 30 35 20 10
1209 -1 0.10 35.0 450 30 35.0 1 800 30 20 3000 2 10
1209 - i 1.00 0.3 30 <0.5 0.8 3700 10 10 30 1 N
1209 -1 5.50 88.0  2000" 240 30.0 2 500 100 50 100 <1 15
1209 i 1.00 0.8 20 1 0.3 6 400 15 <10 150 7 N
1209 -1 0.20 160.0 250 30 19.0 3 800 20 <10 3500 <1 15
1209 - i 3.00 9.3 200 10 9.0 300 10 20 50 7 10
1201 F-fi 0.10 2.0 200 3 4.5 1 200 15 30 10 3 15
i 1201 -1 0.10 2.0 200 2 4.5 1 000 30 30 15 2 15
1201 -1 1.50 0.5 150 3 2.0 600 <5 15 15 7 20
fy 901 AR (T HLpERE—JERR)  0.30 0.2 200 2 19.4 400 5 20 20 3 7
905x —ZE ik (BHELELA k) 0.30 1.5 5000" 1 0.5 200 50 300 <5 <1 10
i3 901 —913 5 2x4b 4.50 2.2 650 5 1.5 200 <5 <10 10 2 10
702x — ZE Ik 0.10  290.0 200 80 160.0 2900 100 30 800 5 150
o 702x — % ik 0.15 4.0 70 2 6.5 1 000 5 <10 20 2 5
752 B (B HTINFLEE M) 4.50 3.0 >>1000 4 0.8 400 20 10 5 1 100
i 715x — 5 bk 0.45 2.3 150 3 16.0 400 7 30 40 3 10
711 AR 2.00 3.8 500 2 3.2 800 10 15 10 1 10
713x — ZE Ik 0.45 3.0 200 5 4.5 600 5 15 45 3 5
600 1B (B HTmALTED 7.00 9.0 1 000 20 0.7 300 5 10 5 <1 100
550 H B (B HmFLED 0.30 1.0 450 2 6.0 200 10 30 35 <1 150
250 W B (B Hrm LD 3.50 1.5 750 10 1.7 300 15 10 30 2 20
213x — 7 ik <0.05 0.2 40 6 1.0 700 <5 50 20 1 15
461x — 2 bk (B B HL1 E k) 36.00 9.0 900 6 1.5 600 50 50 20 1 100
454x —ZERK GBIk 0.30 0.3 200 2 1.5 200 10 30 5 1 20
800 B}t 3.00 2.0 1% 150 6.0 100 10 15 70 n.d. 20
s, 901 SRR (SRR 0.30 0.2 200 2 19.4 400 5 20 20 3 7
708 -1 1.50 12.0 250 2 9.5 200 10 20 5 7 15
W 702x — ZE ik 21.00 16.0 1 000 100 17 1 000 70 70 200 7 20
702x — % ik 0.10 290.0 1000 80 160 2 900 150 30 1 000 5 150
A 135 Hi Bt 2.00 3.50 500 25 1.0 500 7 20 300 <1 30
141x — 57 ik 0.15 14.0 400 40 38 1100 5 20 95 20 15
Hf 0.10 0.85 1 500 35 30 430 7 50 45 5 20
3.00 3.50 500 45 7.0 170 7 30 90 2 15
AR B R SR E sN—R I o d.—R W,
w (B /10°
FE S A Au Ag As Sh Tl F Cu Pb Zn W Mo
<<0.05 1.0 400 15 2.0 300 <5 20 75 <1 15
& il 0.80 31.0 300 20 9.5 300 <5 10 30 30 10
<0.05  0.50 350 9 1.4 240 <5 50 70 2 20
<0.05  0.30 45 4 1.2 590 15 10 75 3 10
<0.05  0.45 150 7 1.0 650 20 15 140 5 10
. 0.15 0.70 200 5 1.2 180 15 20 55 3 7
R B <0.05  0.20 1 <1 1.2 160 <5 30 30 3 —
<0.05 0.35 8 <1 0.4 <100 <5 15 10 1 —
0.10 0.30 1 3 2.4 220 <5 20 30 10 50
<<0.05  0.20 1 <1 1.4 310 <5 20 10 3 —
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456 7t (4:5.0X10 "), ATHL R I RAVEE R 590
Ft (& 27.0X10 "),
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M S R A b ARMK, 1969—1970 4F, %4l
FREIE GRKFI) ARISET TH H, HAEIREIRE
LA BT T, R4 T 1 300 m () ZI R HL
FESER, BEG AT T 7 A REE OB L, BER
1833 m, 7 4L A 6 &4 3X10 " ~4X
107, FHRARFEE L F g 55 B a0 B A 2wt
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k', FHIHELLFLG 2 AN R s o S 8] 2 4R A
IRZA R, HEAHIL R IR ACE . B EIEAE R
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5 Wi, FEEAT, RO Rk EEA S,
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w37, JEREE Rk, R 300~400 C;
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s

MRIGE™ PR A4 AT s RORRAIE o SCR™ 4 B AL 27 A%
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BB D -G8 E SR A R B
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kR . Bt —Z R, BA S0 RED
P FREATFTRIILE
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XIRHBERAL AR . & TS E R EM TR A
BRLOREL BB B BELOBR. SR, BT LR
TR ST E, ST RER T F A
GR D), MFEARZTEE R, B, TR, K
YENE TR R TCRG T TR EML, Eat 1:5 7
AR, FEREPLIR— BAT A — A e 2R 30 B P BT S
TET AL 45k B4 50 2 RIEF W 2 EW

x1 WERKEANEHSHE

Tl mx FHTR s EEE
= , TILFR%E _ B
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WZE 0.7 0.7 0.97 1.75
A 0.96 1.5 1.56 3.2 4
GHFER 0.67 0.49  0.73 1.4
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B2 AR NERMEILREKE . A
BREEIKAS . fRJBEEICE . BERRE . R kit
BEIK A

B2 A A ARG AINZ LA,
INHEA LA A RE I,

B2 AW AR T A K EE
W, KIS . LA,

EWE . Bk BUEHALS . IRk
IR . KLY, 1 E N s, %
GREIAURIE S . WZh, Ja 2 R iR B
o SMASER PR IO A, 2R
FIRPIR , fiff 25~30%,

BT H ST A S — A M B AR A IX AL BB K L
P IR ERS . A L IE R DU
W, WA,

2.2 HALMAEER

B RS ZE L L 2R RS B ol OIS  FEHbS 1
b | LY DA L SRS ST 11| 2o [ 1 978 s 5 T
] b0 A RIS [N £ e e R I R ) R4 7137
AT R TR, EW K2 4 km, SN

vV v
\\F
‘.

$6 3 km, AL 12 km', FA20 R T Ak
MR PE R (Bl 2),

KLU R DL Z s E g K BRI
GEHPUOHERR, MR HOERRE L T ih 2 .
TERAAE 8 900 O 43 AT A J Ll 11 BRFET g 3t A Sy 8
J& . BRI R T K ML A, BEZ L B
55 . FAR R/ INRBL A S . T2 BUK LS N 2R
(e e S v gl

W R I A AR I e R R, R
2 AL B B REIE 2 I S Ak
2.2.1 K Zaewdg Rl BET XN HELN
FIE KRR ERE , LA Shad B AR AT 43
2 AW AR 7 AR, Hh s gk
I, AR R AR IR 2 KL AR ZE o, S e
BIASERE , AL AR A= . R A
YR TRl b
2.2.2 KoLy A% o

D) Kl & A . PAE KA IFIL 50 R
fE . HAIERYCE | KNSR . Al ok
LSRR AT A R BE K R

2) Kilimis e . IR E WG (31 &
AL SR ER R L R AR I B AL 1 SRR L

o) e [T o], [=2] v ‘\/\/
e e = \4\A".-.\5‘ v ‘6 v

AVA
v Ay

7‘j4‘8

o[ & o A

B2 MAEETARNLNETEREE

1= 2R s 3—AWIAE; 4—BEKE ; 5—KINABRE ; 6 LI T—Lyn; 8 EYE; 9 LA ; 10801k
11— S0 s H ) o7 2%
2 EAKENH w B) %
S =R A & Fr Si02  Fe03 Al;Os  CaO  MgO  TiO;  MnO  K:O  Na,O  FeO  SO;  HJBK  P20s
1 Cid'? Wige 54,51 4.95  17.40  7.66  2.43  0.45  0.08  0.38  3.50 2.8  0.14 4.56  0.20
2 Cid Zil% 54.23 6.50  15.36  4.71  2.78  0.40  0.09 0.81 5.50 0.77  0.05 7.8  0.20
3 Cidi? il 51.38  7.94  16.07 5.31  4.00 0.40 0.10 0.38 5.9 0.51 0.05 7.77  0.19
4 Cd? Zi%E 68.93  1.15  13.48  2.54  0.95 0.10 0.06 4.59  3.76  1.03  0.02 3.29 0.1l
5 Cd? % 53.88  3.36  14.80 5.67  5.22  0.50 0.11 1.57 4.41  4.25 0.05 6.45  0.18
6 Cid' Yidzy 58.84  4.93  12.27  7.01 2.51 0.45 0.08 0.94 3.95 1.16 0.04 7.59  0.24
7 Cid? WA 63.89  3.72 13.29  5.03  2.17  0.25 0.05 0.12  6.02 1.29 0.02 3.80 0.17
8 Cd'? WA 57.91  5.78  16.16  5.93  3.86  0.42  0.08  1.47  4.40 1.42 0.21  2.30  0.22
9 Cd? Higrs 59.35  5.48  15.81  5.54  3.79  0.38  0.08 1.86 4.04 1.08 0.02 2.50 0.21
A BECEEIE (B 65.70  2.88  15.24  4.00 1.57  0.65  0.10 2.83  3.13  16.5 0.16
B R ESEWE ) 56.75  3.58  18.60  6.97  3.42  0.76  0.15 2.0l  3.07  3.28 0.49
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WA FINZ IS, TR, % m g,

3) KIS . LAK B BY B Sh A4 i vk
TR AN HR I ) SR IR AR R S REAE L PR A R A 2
FHN,

4) KHERURA . DARE K Sk /b
TR AL R L T B N RAAE  H
AEINE, KILABRE . B ORZINAED . N
W L SRR HERRG =8
23 ¥ &

R T A N = S N S B S B
NWW [a] , fii i) NNE 0958 &, i/ 15~20°7,
WiZE AT . JELUREWZEN 3, DIBIEAE A
43 A3 SN, EW HI NE [i] 3 41,

1) ¥ SN i35, Ak, F, F,

F Wil 2B & | S ik wizd, g
KLY 300 m LA, FEMIEE SN, filim] SE . {5ifh 80°
KA. Wi B N ARG RGP 5E HA
PEBE, WERERF P15 50 m DA b, ZEfR 120 m AR,
HWZ MRS . TRREE . W)RRdal, B iy rh
RPIBIZABRS R E, 2 Wiasse i, EREK
BT Au ANk, BIONARRZEE R, PR AR XA
55, A AR 2 T IR 4 X — R, B
SLEAT Z IR SRR R

Fo, s W, BT TSPk B AL TR
74, FETUT SN, UK, ARG .

2) NW Bt 2 %%, AR, .

Fs Wi F 1 S BkPARE 2 500 m &b, A7 11
SO KT WA, HER Y 500 m, W NW,
fife] NE, {5 BE, Wi 2408 i 5829 20 m, ®EfL,
BRI LA . TERLE Au APk,

F Wi TS BkPamZy 400 m 4k, HEEK
L km, 5EM] NW, [0 2 8% Mk SN,

3) i EW R 2AL F —2%, A0 F /Bl Al
. K 1km Db, GERZEZEECRAEL, (B
HEW [,

3 WIRHLR

3.1 HREHE

B 0 7 T e W CH Bk a e Ak
W W AELA e A e BT B ARG

LRSI VY TSN S 1 O QT 2 NS T i
WzsE A g, hFmEA 3 AR (E 3, K
o L A TER S T, S ER,

IDN R NN Y VR /NEAE SN € /N N

¥ 1 2
& =i
=) -
B3 MEETKE 24 HREIETEE

Cira— T ARG A ; Cd—TFARFERKEHE A ; 1—5
TR ;2 T &I 3 &0 R ERmT ;4 B ;5%
ik 5 6—%ifL

SIOE Wy 24t 1 B, O R K R K 480
m, & 41.3 m, ¥R 19.55 m; ST AR
TR A50 m, WHCEE ST 7.54 <10, BARER
i3k 337.64X10 ", WARLIA SRR E, HRYT
FE ARG ) SR A IR A AR, JREBE Hh 8 1 TR A
W, RS S W AGE T S 10157, fiim K,
Wifh LBEF 2%, La8—M 75857, JREB B oK
i, Rk 57707,

2) L. # A, i F 1 K b sm s gk an s
At N, TR A2 Hp R T AT (R, 43k R
2ok, 51, 21 7RA, PEME S~
25 m, FHHPEFHH ALK 160 m, FIE 2.38 m, b
TR 160 m, 39 1.82 m, WA LLhAR 550
E

3) Ts Bk, i F 1. 4K 3B 5~10 m 4t
HH K 160 m, JEEE0.97~13.3 m, RET AN
AYEKAY , PRER AR A AL, JEERK 160 m, Sy
J&2.94 m, BRIABERKR T,

3.2 A
3.2.1 mEMFERS WATYILERS, v Ak
AT UL 4,

B A F AL B 25 A 11,02 X110 °

A IELEA R, 4. ARSI B2 A,
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=3 TATHERS
& J& B 7]
o= N s
it ggﬁié &R A SR o R
E GER Ef/RUINE L/ R HIE B
% om o ane JrH A B B g LU DAL
P ﬂ;ﬁ%ﬂfﬁe?ﬁwJuﬁ%%ﬁlfﬁﬁ}\i%ﬁ%%%ﬁﬂ‘ﬁ?ﬁ%ﬂbf\ﬁﬁ‘% T %‘%E%ﬁﬁ%?%ﬁi%ﬁ
I T TR LN TR U R A N A ' A ARA s R

x4 TAUKEESD w (B %

! Si0z TiO;  Al;O;  Fe;0; FeO MnO MgO Ca0 Naz 0 K-0 P05

. AfbmA 91.13 0.146 1.85 3.32 0.82 0.02 0.09 0.58 0.05 0.43 0.04

kb BFAED A 81.63  0.164 4.90 3.29 2.75 0.24 0.30 0.63 0.05 1.04 0.09

e FALF A 60.07  0.703  13.60  5.00 0.70 0.03 0.77 3.31 0.20 4.86 0.18

JFAER A 65.43  0.594  12.21 3.73 2.21 0.24 1.16 2.55 0.09 4.01 0.15

U Cr203 HzOJr H,0 Y% S S As Cu Pb Zn Au/Ag

s, AALETA S 0.00 0.96 0.34 0.95  100.7  0.16 0.02  0.003  0.002  0.001  0.68

ik AR A 0.01 1.41 0.33 3.93 100.8 2.10 0.28 0.002  0.003  0.005 0.5

s AT A 0.02 2.91 1.14 6.33  99.82  0.51 0.00  0.002  0.002  0.005  0.46

JRAER 4 0.01 2.07 0.55 6.62  101.6  2.80 0.29  0.002  0.003  0.007  0.44

3.2.2 FELEM, Mk A A TS
NSRS N APV SR AR S E AT v EA )
T, UOREAEMIERk, Rk, AERIR AR R
REEAE, T aWEURERIR, 2Rk
WA E ., UCCHABRIR, 2R,

3.2.3 FAEEAR 1) & Au A RkA, R
& Au . 2) & Aa ITRA AL (G 2 D0
5., OF Au AEMPRAR, BMRRIEE, M
BREAIR, BRR 2~12 mm, 2905352 . 4rHiEg 2
B, RMATE (S, Bataics) wiE
B, B A SR AE 2 R . PRI A R S
PR FR AL W E T U ZE . OF Au A Bk
FAL, AR AR, BRE 2710 mm, HEREESL,
HRBARIAS YL 7, WA DE SR PR ER T WIS
3) B Au R PR AR SL L AR, S8 A RTRZE < B
it . SrEEH RN, MEs . 2
PR AT G Wy, A kSRR Y . &
SrEEE 3X10 LI,

i/ ey W I S BRI s S Pl O € I
AR 2 2K
3.3 BARESWES. HERERMIFE

W ARG DA/ NSRRI S 3= R R
mh . KAk, BBk, B ARk EE .

SRR A PR A, 1.16870.295
mm B ERi 4 5 7.29% , 0.2957~0.074 mm YRR
45 60.45% , 0.074 ~ 0.005 mm [ 40 ki 4 5
32.3000 5 MARE T A, BRI4 S 6.41% , ML

Ridr i 48.11% , AR 4 (5 45.4% , K8

] L4,
FI & 4 KR 73 LA OREIR 9 1k 7 8 8 27

L FB LU B RCRAEE TR b, &6 2 F
TR . 24B4 0 48.20 ~50.1% ;5 fHBR
Gl 22,400 ~23.4% 5 SN 26.500 ~29.4%
REV Y ETRNEYD . T R,

3.4 BEEME
FlE Ay 3 Ve, B2 b il . B
Z PRI oAl T

BT ) B K A B K 7 A
REAL, SR, SO, R . YOS
FHRTE AL

S ARSI L B PR AR L I8
LB R A M SRR B T
BT R R 025

PSP LR SRR B L
JUE 20 m, A BTN Bk 1L, 4B 5 B
REACAHS . DA WU BL A 2R | Yk SRR R
+h
3.5 B AT LHE

B 4 PR S48 KL R R e
W, LSRRI 4 0 LB,

3.5.1 KoL s i

1) kT RS B, R A B
fefise, BP0, AR, SRA. AT
LI . BHELEN S . Fe,
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2) &R AN, BB NS
BB, BEAREE AR KA, K, Bk
TN, R 135~175 °C, FHETR
N Au, Ag. W BB & R -A R B,
BRI 4. AYE, WP SR MRS, A
BERHIK A, ORI 146~193 °C, FEE
JCEHNS, Fe, Au, Ag,

) -WmAY-AEME ., TYHAE NS, A
Yo, W, AT, BERD, BKOANCR ST
HIR AL Be, AR B ARIREE 214 ~260 °C,
FHIEJTE RS, Fe, As, An, Ag,

4) FHERIRERN B, A& G Y, T
A, Bof, e, 78w, # e, 2RA6
AT L WK, &M EE IR K, W
FLEARIRRE 159186 “C, 4¥FJCE N Cu, Pb, Zn,
Se, S, Fe,

3.5.2 &AM WTWIRTUES, Mo kER
oI AT . 4B B AL AN R R B A S A AR
MR, RERE S, AP EIRA A, S
XA

3.6 SHEENE

D) T4 32 T SN ] 1Y JIE e 24 45 3
Wi e T 2R G S, ZENE LT S0 1
ik, W= F WA i 38, IR ik
SRIBTZ MR AN S 4. S0 PRI T R 2
[P B b 28 TR by 0 J TR P Yk A 1A

2) FEERAICA LA A T, — AR 4
WAL, EMAE, R AP ARE T
TR AR AN AL, R0 BA e, W8,
A0 kL0 4 A 07 I R IR R Tl B
&,

3) ABNKEE A EAR, &0 e 5 e 3k
SR 2>, WK RSP A A & & A K
SRR, I, B BOE S Sk A S A
e, R EE WA B EL,

4 SHEHT . A%, SURXERREY,
WRFERSTY, SENTREIEMNRK,

4 IR

FH AR ERAARAR S35 Tt K LB 1
AH W6 AP P10 B0 22 o A B o N 02 25 1 422 i 50
B, FETHEAZIE SN [l Y SIOE Wi 24 il . B i 4
T R 1 ()78 A X S e T 2 e 5 2 A
B—BRHE, PR, LR SO ™ Y 1 B
RIS, IV T REE A sk e T A e, &
W S5ET M EERNE,

FHERLUE R A FRIA TR Ei, 5
FlE AR, REkn™, AT s P s A5
FAVR AT BT . W 9 B 0 A B B 55 A b T R
(%) KEW; AIEAWERKBT GF O SN
2.68%0~4.3%:, FI{H 3.68%0, W2 1.62%,, #r
2z 0.77%0 , HMALEIRGR AR AR, OB T AR X
B T E R A R . TS () A
B, R AT REA # AT Bl A T 8 Aa DA,
REH— PR,

THYRTRAAY AL, BB ST YN
W, A, B, ST YL SRS T
U BARG . SR E BT, 32 750, Hirh
AT M A AE 537797 28], H R4 N 804~
843, A Ao Bt I B B AR T R AIG L B A 2 i
DIREAG, EEAES B YA S 45 SR LA
Z R B ECEYUR A . 5 G B P IRE
FHIIE

it 4 PP AT S AR — RS R, 5K
TR BETE 135~260 CZ[a], 1 H &0 fh B
R [ R R

WA LR S5 A48, I R A A
Ja& IR A LS IR TR

NELHEARET K

1 MR 5

&) IR RO T AR 5 Jb S TP BORTER
S LR R AR AR Sp sk rpa] , 2R IL—FA
EW (i) 52 A -5 37 0 S 2R R 22 W 8 T i
AR G, g, PR RTHEER

SERIE R RS TA XA MR A A R
B, Wi, JeEHH L0 sETh A . SRALT
R R R 2 R AR LI A8 B D 28 S atig L LA
AL 1% 34 %

T R N St U R v 55 ) LR kel 7R
LB, ERHE DO T NE T 2L R
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SRR AE b e IR AR TR AR — A SRR AT A
E, W IEUA S WA S Tt X el SR 5
AR )Z R

oA T 558 LR B AR 0 e 240 5 iR
AR 1/2, AHREVAER A F, A
AREZ e PR LY 2 MR AER], 2
P 3 IR, B RAPAIRIR A BEAR AR AL B
A UORSRZUAI R T R K LA B MR K
U fiR A 3 KIS EER — B EER A,
JEIE T BRIRAE RS . ARLAE B N FIBREARAE
PN, eI IR M AL B 2 S IX I 20 A )i
HEFMNAFEIRR, ANKES . A%REA,
HBEa . Rofleq, s, MEBEaSE,

&) RSV IRPTAL R e FE R, LS Rig
— TR, R SRS R RN PG 5 U
BRI S B R BORHIBH VA WA IR, fhopo Kty
HAEBUA b ey T o e LIAE i e 4
M8 D,

\ﬂ/awamgﬁ
K

AN

ALE T SR
e N %
‘wjﬁfmmmmw

z/g " ’

E1 & ARey XREE

Q- SHBWL WK +; K- HELEaLINE; - RYLEKE;

AR—KEHAMRARE A n—ERNKBES; B—ERNEKA;

Vo RRORIER s A RIBPRIER A 182Kk 25Tk
3— W

2 WX HbL

) IIRAT RO T LB R R T B
EdbHe I, 57X A 25 km'

2.1 Wy E=E

DX PRI L5 A Rt A PR NE
WHBFAFR, FLERHMANFH R K. RHSAN
Rk R BERHC R RS LSRR G A R R
A, IXEEAE T R T Y T e K
BRI B DO 5 28 XSl AR o /R T B, o ) 3
EW, i S, Ja# N, #if 70~80°, HA)ZE™
REA—F, S0 KZERL.

X NS REAREN Au £ G 1D, H
AT , 78 X SR AR HER & A et B b,
RGN TIFET AN 1 Au 91T
R OR . O T B R IR . —

*1 Wy EEeSESEIT

" v w(Au)/10 *
EE@W #uuﬁ( ﬁ-ir%_ S}ZJLJ

RHE A TN A 16 63 28

RA AR AN A 4 60 42
WIRIRA A 10 13 1

F N RHE R ks 29 17 10
BRI A 60 15 7

2.2 ERE

HIRGERRIAD XA 4 UCAHIGRA

H— RNV G HHRUBEIR AL <.
REAIIR, AAROE, LBRREW ., JBET7H
WHRAMK , BN G0 R Tz RN,

5K A T IR AR R RRAE R AR, A
RIE EW ] JE A T X, 4 000 m, $E 350~
1400 m, JEMELMIHRZAM , & Au A,

S5 =T X TN T AL B N A A,
REREFRPR AR IR A TS FARMAE] WA R
dr, Au RN 19.13X10 7, @ T XA HAL A A
F2),

55 DU YR AR A Sk X6 1T V) v 20 R BRER AR B TR
&, EMEMRRAT LIRERNK S, &FEH
7 16.73X10
2.3 BElaMiE

WPk A A EEA AT, Babkil, &
b, B LRI IR ER AL PhASSREEAN K, AR o
WA, h—E R G shay (R s
Y. GReAE = B A ATRAS . BRI
B A e I AR BRI A U B S kAR
W IX N IS 2R AR BRI Ik A A= T W R ey
i, ZH IR ., ARSI, Ao ik
L5 e AR 8 B R MR, A 2SS AR LS . 4]
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x2 EAEUERNEFRSESESE

[ {37 AT i w(Au)/10"*

&4 7 ) 5 = 7R = R — Lol
BAMK RS HEERK FERR SR FliMa ik YT IR—— FE 5 AL
4 yord Tt XTI BERAE B N 7 121.5  K-Ar 8.1 27.6 1.73 6
- o w,125.51 - 9.0 23.4 19.13 3
O AN 1 BT (12 0 AT i
2 T TR PR RRRER A 135.360  K-Ar 1.3 26.0 10.90 8
! S e Tt L1 a1 187.9 K-Ar 2.4 13.2 7.20 3
1 ym EF LR BEIR AE 4 1963 U-Ph
1) 1991 4F b 57 J) 2% B R b L bRk e 1S3 BT 3,
W— AT, i tEA T s SR ER Hok4., HRVER, BBV EEH A0, 848

KARBYINMA FZ B o r e, gk, Hik
hzeat, wEfl, BRERER LA
2.4 Bk

WX Au 07K 70 5%, KRAEBKR T H
N, B KGE A A 4> SN—NNW , NW F1 NE [7] 3 4,
DIRT 2 #f5 £, SN-—NNW [aLL 15, 35 5 ik mAG
=, NW mLL 57 ShChER . NE ML 37 SR
5 A WKE i AE RS 1 P AR S A A ek 2 Rl i3
AL, HERDARTE 0 & 0 OB IRE R, 220k
R, BB BDIR . 0L LEGEZ AR E . R
O3S GG 5 £ WRIKIE 47, sy
70~~85°, Jm T UL B SRR
2.5 HRR$HE

i e B S AR R R T R LR T L T A K
A L e LYW BGE s IR,

1) NE 5 NEE [\ W%, NE [n] (k38 5 Wi 2
NEE [a] {4 P8 X% T Wi 5 2 X AR AR R PRy 2 257
2, WrEERKIR S km, RIFEANT X, KM,
ST WRT X MR 2 X, T XA T
M, R0 X ETF, JFEIEL S km DL L, BRERA
SR EHYE . S80I CRMATERE,

2) SN 5 NW [ B2, X 2 2 W) W] — Wi ¢
— B RS, Wk ILHIN 2 4155 b)Z4pek X 1 E A
JEMTE GRS FARBIA A C R, —BAEK 500
~900 m, EFEHIFEER 300~~550 m, WiZFE 0.3~
1.0 m, &[] Al ) 22 S PR 0IR . G Th i 1) 3B
2 HWTZAE A R, RO, W R E G S, B
WRTA EAPERTS , A A, o R R &
WRAFZS ], L I SO B BT 2 e . MR8 Ak
“HZ”, EEE PR CHZR” . THE R EE MR R

—+
PIEAY

2.6 I AYHIE

2.6.1 AARMIE HAEE WA, BIAL
TRERAYI A, VRS &R Y 3
HRRRE . EET, BT, TR, N, IR
HBEERET, TP, BEEERET. MR, AR

. Btk mbt, REATHA. A, A
INAAE, St WA B, ERE. EiE, &
L I, HBRAE, MaEAHek, =YWk, Bk,
fArRik . TR,

2.6.2 &R ARS BHREWRERF D
MR, HERR, mRCR, BREIR. AR
AR, iR A, MRS R EMERE, 84
DIFILRN . ke, R4, b4, %4,
PIRS: 4%, & 58P XREY), By 280
FEEAR, WEAMMG . SHT . Fae A
b,

2.6.3 AFEAZA

1) Ag Fl Au — TCRH B A G R, Ag B
A AR, B Au PR RAR A7 8.5X10 7,
& 131.29 X 10, — g Asfk7E 19.34 X 10 ° ~
64.09%10 *, AutAg —MkHK 2~7.9, H A PR
K& LRA 3ATriH . —#B5r K A& WIS n
W, ABEAZ, kA ARE, RS
5000, B = e AR,

2) S RV HLZE A MR ) EEAEAE TR,
BWKEEN 6.5 ~15.80% , B2 S M EE K
IR, Sy IR ERIFE5 . S IEEk 2006 DL,

3) As B ATHE—AFTE., HFERAA
SR A SRR . HORAE SR 4™
i Eg 1.2% ~4.9% .

2.6.4 mABE RIS IWRET 46 D EKT
FESH AT 2 AR I BT AR Y 103 A4 I B B mT
A, KA BT EE AR AR AE 200~380 °C L BLHT R
JERARARAAE T AE 2407300 °C, J& R IEE

IR B RIS AR IR PR . B AR L
SR A DR EE (R 1S RS = L $E/KT- 7 T A
MRERE , Hop 5 o8 S B T 8 A A A 5
(S —IREE N 360~430 °C, i i T A 2 0 il -
BRR Al T A e — IR B 360~370 °C, FE4b
RE 45 O R 2 240~300 °C, FH IGiE A A [ )
WA R G AR A A2 I A AR




60 HEWR R LR A 2005 4F
3 Hirkfber £3 THRESEBELEAR  J%
S HasK 0"0ak ik 0°0y 6" Chmun 0 Owmpr
AR e & M7 WAL 10.5 —88.3 9.70  —22.37
31 BRAENS. ARER MI0—7 RA&E 1.1 —89.1 10.3
A XS e m e B L BT 5.7%07-9.8%0 2 D2—1 HWAis 10.2 9.40
[a], SR 7.9%, LS IAIEN, AKX El—1 BEBRA 34 10.0 9.20 3.8

AL 0 Ons RFT 6" O /NT 14%0 R ARAE L &
EAE T . B 00 AN, T IATE X S AE R A
FHiE AR rp s 2] T [l 2P, BT AR O R
AFAYE — K =251 X10"T* —1.95 (Clayton et
al. 1972, 5007700 ‘C) RiTHE A F Ak H H0 Y
WA ZAl (Xdhwm 7 kAT EK.
10 In @iz wper =4.89X10° T “40.84 & IR JE,
682 °C), AIfFS 0" 0w Fmn, EREARKERR
RE RN RN, L5 FRAES Taylor i 22 19748 B 7K
) D= —20%.~ —65% , & o= 5%0~~ 25%0FH L ,
Al LA X B 27

Il oz R e o AL RO M BT R I, R Bl R ] SMOW e,

3.2 BEmE. SRARAR

MR 4 AT, AR DA R 1 [ 2R 4 AL
SRR 0" Ot , A S Kasiaam 070
P ZE(EFEABEIEAE 1%~ 1.5% BFE BN, X1
R R 2 A T At ATRES & 0
A, TSR fE IR R A T SO, Herbd
AR T2 KRB, 24 T 0 9%
fb. ZREIATeE . Ak, KA. By 1A
AR AL, AT DAHER S AR S b S R 67 R Ly
8%0™9%0,

x4 EEESSBELEHER %o
K B S4B 04 04 oD M0y MCrmmnr  O0np
88rl—1 RLBER AL 54 5 8.71 8.8 —94.6 8.20 8.3(KA)
88rl—4 TR I = 9.8 9.5(Kf)
881115 TR I = 10.6 —93.8 10.0 —8.11 4.8(HEEEH)
88rl—8 TR I = 10.7 —80.7 10.1 —18.4  28.6(KA)
88rl—12  FRRIRAE BN K 10.9 —91.0 10.30 —17.80
[ 57 2 B die ph b it K B AR, 2 B R SMOW B,
ORI 0Dy BN A SRR EHAS 2, ®S5 WHPEEREOREECFEAK
e N 4 § v o %o gy 2 o
005 RITIHN 070 ZIFEE, 0700k wu mean 0 IRBEE g
£ ha
A~ GTEBTITH T RRERE 1 S )% - i i i H7—25 6 Sk 7 th B —69.6 —2.41
g , 719 °C)H H6 —45 6 Sk 6 FEt 12.4  5.21 —54.0 —5.78  305.5
s N o HA—35 6 B k4 B 14.3  8.15  —88.9 —15.42 338
W 4 a6 0n A T 8.20% SB 12.81  5.42  —101.9
10.30% 0z 18], -39k 9.65%0, BL—fiN R, HHF 15—2 155k 134 16.02 —86.7
7J(j(gﬁ/5f&ﬂ: 600~1 100 oC , IE%Q%‘§§7J(E/‘J 5]) ﬂ‘j 15—3 15 %H]j‘( 13.9 26.53 —82.94
35—1 35 8fk  12.50 5.11  —96.39

—40%,~—85%, 6"0 K 5.5%~9.5%,, AKX
B, A AR AR 0700 AT IE oKt
W, EEEAERE 0, DIRTERARK, 5
AR XA [ AR 14 Rl 28 4T
3.3 B RENS. EEAMEAR

A E A ko p T I AN R S
AR F A AN S 0 ) (R R 2 e
ff A A B I T LRI R A AR B TR
PRI AL B G5 3, T LABFSE IR i A i [l 43 25 21
B, FELUT A A SRS, KR &R
AL S, %6,

R FRMRAY OD 2 A 8 Hp 0 D A f R
PR . AT AR ST . iR

HEMAFRR . 10°nags—x—3.38X10° T 2—2.90, Clayton et
al.1972, 200~~500 °C, TI&AH—REERFRM 300 °C; [F67 2 B
PR b 5T R 2 s R A, 2 b B SR SMOW AR,

x6 kP ABAEMEMEAR X
BE S HURERLE Onma 070w CCuma 0 Cy
Kl—12 18%a 7.33 —1.22 —4.16  —3.38
KI—l4 18Ha 7.4 —1.1 —4.08  —3.28
53—6—1 535k  9.29 1.85 —3.18  —2.38
TR 1% ey -k =2.78X10° T2 —2.89 (O'neil ,

1969), T L BRI — TR 220 C 17 32 3 B h FL 0T K2 A
AR . BRI SMOW BT

AT oD A1 0 C AR Y BT VA Y
D, NFSHAF, 0" 0nn EEEDT 13V
AT XA A SR DTTE A v PR A R 3R
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R — , IR RN R iR
JEB R AR R A B E AR, e R EONT R
DU R P R R A S kA AR, B3t
R 0" 0x BRAAEMITMAR 0" 0 L Es
2, 0700 FoR. M 80 B, RE IR
B RABMAA K, H 87 0p AT 5.11%,~8.15%,
ZIa), AN AROKME, ERNZRIMLE, &
TR 0° 0 A F —1.1%~1.85%, 2 [a], B
R BER 0" 00 (K152 . BARFEIA R4 KA
TAME, ATAXKMEXRRAET , FiLMRESZ 3
FKBIRY . FAKBIMASHSE A AR, EAMY
AT L3 3 3 L iy A e R L i HLS AT A
B AR B ) B AL S R A AR RS BT DT
E .
3.4 EREMIEARK

AW X JHA TR Y 67 C & CO. R
%, HAbiEmaek , AAREARKMTAIE, X
SRR A SRR S, R AR E R IO
F1CO. , H CO. H45 CO, CH, Z4E ALY CO.
(#£ 550 CH Cu.0 Wik CO, H., CH: S5AL AL
H.0 #1 CO. ), Ik, FJFMiER o C EH55brm
S CAEZ A 2, #E Ohmoto

: 3 1
5\1;(1(102 - algcmi“x +ACH1 (W ), €D)
. R = 0 K (fo, ) Y, K
> : a men, B (P - Yu,0 ¢ Xn,0 )Z - Yeo, s

JERWE CH, 420, = CO. +2H.0 M FHTH B Yo »
Yoo, » You PRI E REL, WX () FILLE
. CH 5 COx By He A8 1k 15 32 5 i L [R) v7 R 41
L, HA RS SR CH 5 COo. AL AT DL 20
i, A 07 Coo, 22 07 Cou o XA K ILANEE SR Y
BRI GRET) bR, Atfip CH 2R
A . 75 CH B Z BT, Co. 1 d°C
e BLE R, N CHy H CO. & & 42 [H
fiZ, X H6 —4 FEdh, CH JEATTIZNE, H
0" Ceo, = —5. T8 HEATT LMREH W 0°C.
ARIX AT 6 C1E—3.18%~ —4.18%0, I7
fift A1 ULVERT 9 0° Cop AT —2.38%0~ —3.38%s

71 AXRBEEHSHT (REED)
S  HO CO; H, N, CH, CO  CO./CH,

H7—3 1526 11.013 0.107 0.864 2.737 0.951  1.463
H6—4 980 16.650 0.387 3.04 0.446 3.265 13.575

A AR S T R PR, HEWTTEXS TR B T
100 ‘CHIMBIAR . 785 fo, 107 Pa) &AFF .
VURER BRI LT W 0" C (5 o CoMitL . —
FIZEARHL 3%0, AF X fo, T 10 7 ~10 " Pa,

T LA et A BRI A7 38 A Il A 2 0T B I 01 A
VSRR R R LA . ILER , A X i EEm e
O CAE I B e ) A 2 kA Ak, H 67 Ca
TE—3%0~ —5%, (JEI7ffa MASEq Ay 67 C #
W), Taylor AR, 74 10 8% b 72 1) TR U 19 25 2K
P Y &’ Cco2 ﬁ? —3%0™~ —5%, ATLA, Z'KETIZ
B AR AR 23R

3.5 HAmRBEAMESRR

RIXEER, 0 S0 A B R BT
—5.0%07=0.9%,, XK —0.14%,, FEEFLEO
BRI . IR L — A B—k R, R EA
HCBAE AL 7 25 F I Eh, pHL, fo, o T 5%,

ErEt NP RN/ BN IRS S S LN & NN ]
3, mT DA T VS W R T DL RS
e, FILL 0" Susac 0" Sus. Sakai NN TE A 41
T, s, oS (B R AT 4
TE N R, AR XN E
ARREN BT A LA, BT AL Die i
FATKRR) T [ 2o, T O R A B
W —H.S= —0.3%, A FHH —H.S= —3.8% (L
T=300 ‘C), R 6" Sus . LR 8" Sus T
—2.0%~1.4% 22 18], 15 0.275%, . BIAl LA
VEARIX (SRR Z 4R (67 Sus ),

T BRI R LT 0 A LR ke, —
FoftJ5 R AT B OR F MR B, 5 —Fh AT REAE R A
R R R I P AR S —1k . ZEA T ARHLIX
MSEBRIEDL . B RBR A FA3E . AR AR T
AR A TIBRRI AL, ORy iy S R
VAR, BRI HEA SR . 0 Sex~ 0" Syx .

4 RN

&) RSN R A B AEME LIRS A LR N
ERIM—5 22 AR U BB 2 S RGN .
H R E) R e RS FSEHe LI A R N
AR HAD B0 RSB — S, i S A
PR E R, LAR R & BIAE R A — kil
H A E B AR Au FE R A
AT & IR R RS X THA AL b N AR K
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WA R A e A —E R R

G VARG R BT A — K B
Bea AL, A A AN G PR & A A
PR A RANT] 200 . B A R I A
PRHIE™ B 19 Au 32 BE{EZT T 5 Y Au B9 5247 58
{6, DLW AT BERCMIE OB RER 9 S 07 TR I ) Bk
W

DX T AR A R A [ e vy o DR A
WOk B TR, Qe ud . AT AR SR
PRI I A R T A AL B N A IR IR AR 2
KHEEREH],

IR Au/Ag TEIA AL FTVE R 447 A%
R — A EE R, Au/Ag (E AR BT TR K
IEFE . REAE AL s AR /N, TR TFR
BRAEIRT5 0] Au/Ag {EL /MBI R R0 DU TR L

By, DU T DRI A A AL B PR
PR R R R R A R

LR LRI, & RGN TRI LR A —K
AR A 2R S LU TR VA A B R A A= i
Y PR B 5 B IR 2ok AR THRAAE R N
ERBMRATES) R4 T S8 iR, feild
BE . U BV IS R BRI R XA Bk
REGUA S, TEXFRBR AR RGN, T—
TERE MAEMIZEHE  FEA R Au B 22 5T
AR GEAE & WU R T Au )R A48
BUmAARR S . RS Au TR-G U0 BUR 4, 4%
SR AWTHN L T R R BB TR A
JUER IOk B AE—E AL Boiig
&, PRI T ) R R AR T
R,
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EEERT

1 MRy 5t

ZrL ik (Mclaughlin) {KBRAL 0K, {7 F
SEIE PG A A JE S I = LK TH 4 il 2L dE 113
km Ak, EINFAEIE WM FE T 4E /R (Knoxville ) 7R
WIXI—535 . %0 RIE 20 40 356 [ & 3 A K A
BWIRZ— . B EBIIE oA v K,

& LSRR AE 1007250 m g WA
AEM NW, [\ NE s A8}, 1WA i 80a 1k
IRZCATE R S5 TRY e ie s Ak ib A JF . 18
At TR TR R TR Bl . Skt
SRR I B . 22 50 55 MRBT IR, T 5 R R
(Clear Lake) K1 X% . KA &8 22
WK, USRI 5 A I mE A R A DG kL
WHIERAAEAE L& Sl (EKOLE SRS, Rl
AXRAET, HEHAE,

2 i i M IREE T L) Ll R AR R A
Y- BN PR AL R, 1R AR, AR bk BT
WAR K= W2 Em . Wi2E A ke, R
Mk A, LRy IR, FRHAATR T
WAL FESED . B P2 & S LR,

S IRTETFRETE 5 A — =25 A B B R G
i, T8k 120 m, JE 30 m, B EHA LI A
RARRZE, RIEUERY, (BG4, AdIsE
SRAEI B BEBRAN . FESRAER M S ) — S 7 A7 AE
BRI TTAE , TEA woi bk, SRARRIORAE AN
TRERIRIETERT , IR RGeS0 PR R s

FTEMER S A 1750 7 W, FHE4E
5.21X10 °, i TSR 2.06 X 10 °, BI4r
491 t,

2 A5k

TEZZ FLITMRAET IRIFRZ AT, Wi s I /KoK
XIFEA AP A Bid sk, M 19 2 60 4R4R 3
1978 4F, 27095 R4 BT 7 M 1) 2 I 15 (Man-
hattan) #1427 7 70 000~~80 000 7K.

20t 70 AEACH B, A R R R4 =ik
MR R RS E A H AR, T ORI SE i
KENFIHAL , 2 TR0 & R, 3 Zhm
SR, SO T RBURAE R, #E Bk B R .
D10 4FNZHF) 300 JTrder] (93.3 t) Sk

K& K

WK . @5 4ENEHRF] 150 JidkR] (46.6 1) &xffiiE
MK IR s OFERE KA it b R LA 2
50 il (15.6 1) SRR, BRI P
AL, SRR,

1 FAE LA TR TR 4 10 11 B 3 B A R
k. TR FORVE I &0 fibns . 2R s w
WAL ARV S T — M 5RA XM e =, 1977
ARARH, TENFEI GRS R BT — 1y 1926 4F 5%
FIMFAE JE N 1 5= L OB R AR T AR (Wilbur
Springs) MHT VI AR TSI o IR FRKE
XA 4, eV A R ANE SR UESE T X —
WS, PRI, U SR R A B TR Lk
(VLR T4 L, FRALETETER R LA X
FLR B R IR L

1978 4F-, XFifg B R W 1) SCRRAE A, 7E 32 Al UK
WM X e T 88 ANLHF A AT Y M, B A R
Wl P e B ARG A B 58 10 AN S, 7E A
ST IE , EARBOEANRAER L, (RS2 T 2
KA B EIAE A S B (/L D, ANl kg
ORI, XTRAEM 32 ANBE S IT o B 2 SR %
L ML KR 4 MRS Au KT 1X10 7, 3
F—A Au RS IEES (11.65X10 "), B
(25 B R T 49 b5 . S5 547F1 800 m X150 m
JEHEN, AuFXE R 3.77X10

1978 4F J 1, il 2 T — T R4 A4 b o T AR T
R0 F F AT M I A b R BURE 4T T 934

T gl
Cf&mm ,
7l

e B AR

SAMEEFER
(Au>1X10")

0 1km Q

— ‘ﬁ%%ﬁﬁé&ﬁr\&

E1 EEMFAERIEMETHT 4 /RRY XHE L i R
EMERHT AudE (5| A D.L.Gustafson, 1990,
1991)
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TREEF R 10 m (93RAL . DIIER Au S R E AR TE
Mg, Z5HREN, A 1800 J1t 04 . Au FREY &
BN 6.5X10 ", XAE-PBSAHEX , F T 1979
AESEIAANT 15 ASERFL AR SR T T, 1 51L
FERIAL, 7795 121.6 m BB 2, FHE Au 6.17
X105 A 2 SALEF, 2 SAITE T 98.2 m,
A Au 9.19X 10, KRS TR R 4 I
K, GH X 29 A TRIFERG LA T KA, 1980 4F
JE . AT T 105 A~fL, BH T 660 77t AR
W, Au FEX Ak 5.83X10 ", 1981—1982 4F
SER T WO ILTT R HERS . BIEE R (409 ANFL). He
KA TE AN 2 DS T () B IORE . MERET AT 12
MR 4R, 1985 4547, 22 S0 o5 AR N — R/
JE A TR AR = T L= T,

M\ 1979 43| 1981 4F(1) 2.5 4Fr, SEBRES K
BT 11 A, RN AN T 58 b, #0
XPEM 14 M, 0 AR PR 3 N HbaS , il 3
IR, KB LAWK,

3 /N s

A2 85 MR TR AR S IR ) M) R

TSR R H IR AR 1 2250 b ST X
AR, R rooi e A BB E . PR T —4
PR RIS (B 2), XAREEE] 10
SR IRARRZIG . AW, ST, $UR
BREACHHET (], I3 S ECEHTEE 5iL A w
CERERCIPENIE RIS e g b S AL R A
SCHRAGE A R 5 < s B X e A R

\
-‘

st )

Y

F2 EWFERTUARFENREET KM RES
(51 D.L.Gustafson , 1990, 1991)

B (FEEkFT K5 HEFH)

WHETREREE-RYTK

1 MRy 5t

FHE AR (Kori Kollo ) 4x-4R4" PR AL T 3 F) 4k
B /RAE SR (Altiplano ) /85 JB AR i, b b B8 45
% (Oruro) PHILZ) 40 km 4L, BLEENEH K™= FHr
EW (La Joya) HX, ZXEEAH—FRI] NW [[]#
ST AR B R A S B BRE AR . AR
TR U A (8 D), s, XSRS bk
LRI S — A Z BRI AR S A R . Ak
MEREHOR R A A . B—RIIILH/N
et B, Rl P-4H ) i P i

BHREBNS I GRm T —4~/lD R 4
W5 NE [7, AR B2 ik 56, 40
BkUIEN T e s SRR B R BE S . PR A
PR REEHOIREAE T REA A i . it em &
R R, 0. MR, TEW. INEET. B
T, MERREYET. EBET. MEd. MRS
Yk AR ALY, KRR YR B A
WH A 1006 ~2000 (AR, SRR AR, (5
— B R40~60 m; HR TN —FIIRE AR

S
LRI L

E1 HAETHERSEBALEEREEE R KRS
B (31H K.Long %, 1992)

S B PR R v R SR 2 B — AN AMIRE L I L SRR R —
A Z RO NG . TR TR A b e R T L

EHE AR, PHHEZAN 150610,

FHEEREH IR AR ALY RN 1010 J7 ¢,
T4 1.61X10 °, AR 24.7X10 7, FFRAIY
BRAL R 6 400 7 1, EH A4 2.26 X107,
FH13.8X10 °, BRI A R AL R 1.15 X
10°, BP&4 145 ¢, 4R 883 ¢,
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2 M&ESKH

F 17 e P PE A 5E R0 LAk . R T RE A
VR, A SV b X T T S 60 i X BRE 2 ok B
JEBIER B EA T T IR . B 20 T2 60 AFAR 024
A — A AR G R ARE (L RAT T —4
e AR, R RRE IR BRI R R A,

1972 48, AE R Bl R 2 WV B /R 334 53 4 0 14
B — A58y . BB R ARA BRA R o
KOSTED FPRFEESERNE L5 A wIXRERE
I BE A #8717 R EURE , IERAETE T 2 K
A Ak XL AR BT R A Ak R
FERARKIN ST T, (BRI GRR0 A R
e, B, 20 el 70 AEAH R 80 AEAR M, T
B e Akt B T B R IE L Bl TR
40 m FIREFT—2E 1w’ WTIHT A9V, T LU H
KRB Cairtrack) 58, IR AL AR AL
WY AL, W T AR B A7 R 2 1 000 J7
AT BRI EAT T, F 4 1.58X10 7, &R
20X10°°, 1980 4F , MAFTIMAL R 2 w4 ol 3% A1) 245 7
B & k2 A (Empresa Minera Unificada , H
EMUSA) X Bt HURH& AL A 1 407 B8 6 ™ AR 2%
BB, JEm e TR, S5 g A P A
Wl (West World ) [m] 4 5 A9 & B2 A lb—— R 42
TR AT B T — /N LR
WG, BAEN T ke, IRARUEN, HE)

TR ALY IR AT LU SO R 8 4, 1985 4E T4
HERAEME , AbFREE T 250 tfd, DLJG 5 i
i, AbFEEESIRE] 5 000 t/d,

1988 4F oK , ELRF/R T 4E B 4 8 mIARAS T 4
TR 3300 BIEAL . J5 2R SOKs H A Jin 21 30
TERY 88%0 . M 1988 AFARF 1992 4, PHRTE KB
NI GER T — T A O AR TR, 4T T 230 A4
fL, BHER 49 000 m, P TRERHE S T i
PR AL IR, 2B — B LT 120 m, &b
3.42X10 ", X AR A TRk S, i T —
JEANFRRE ST A 14 000 t/d B3R (CIP) &t , A4k
P FPERAL 0 A, 1993 4ERIH 7, IAEA P fE
FIEIEF] 18 500 t/d, FA BP0 A S XEE Y
A HBERIS R 24 6376 FlI4: F 256 AR,

3 /N4

NG BRI e S b XA 1k .
JEELE 1985 AR A #EAT R SO R . X E R
GEA TAE IO Z 5 956 13 4F . Bl ih R mifiy 44k
W41 Z R 5 5 4R, BEEBHEE IR & 7 ik 1E
E AR T A MR A i, RS AT T
HIEIR . e SOR T SRR TS D B I
XM RBBR A BT IRIEA T 1 E RPN

Bl (BeRyERaSHhEgH)

PMRZVN/REI L& -RET K

al

1 bR 5

bl

PETURIHAE L (Cerro Vanguardia ) 4450 KK
— KA A SRR TR o Hb A BT AR A T S L 4
BHEW I, AL T 22 v B s S AL s b 29
130 km AP ML IX R i AR R A () BE IV 3 1 A7
PEPKFR  PRTEGRRE, RIS T RS T
BT, A NN e L OGN, (H—H
AAFENHUE, FEAHBKIAEE PR R . TR
PREN T ST T 20 s o D AN o 1 22 v AR T T
(Bl 1),

JURAE A |5 NW A, H AN AR AT LA
AFEEE R, BRI PR A T 10 km, 3%
Ak FR W EHE M R 100 km (B 1), Ak
—fPE 12 m, JR#BiA 5 m, [ NE BEM, PkikE

B AN, AR A SRR S
TR T ERAMLZ, kIR KA RS
R ENNAT Y, REME SRR SR
Yoy S il E R, EEUR R, BT, INEE
W, EWT. BT, RS RERES, AARIREE
KF 150 m L) F,

BERJR O L A it B v R A A L (BJE H AT
T A IR 93.3 ¢ (300 i#d]), & fE
KB T AR

2 A5 EM
1976 4ERF 1977 4, FTARLE R0\ 317

b S R it Ay BB A I A B T TR IR L7 5
KA HOR R T ARGE B R e AT i A A TR
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e o

CO ENEMRD COEHHERR

CO @B HRTRERE —— i

&= ppruels - TRE

E1 FRZEN/REIE LRFGERRAEESRERDH
B (31 A R.Ferandez 1 R.De Barrio, 1994)

. BT IKRLIE e R BRI —A T
HiX, AR 2GR . PUBE A 5E R E N ok i)
A N 5T DR 2t BV B JE 0 5 i A 3k 3 b X
SRIM . — SR RS RS FR . 1950 AE G REE T
KA

A Ml T 118 0 5 27 53 TR B ) A A e B
FEf . fa7m B BETURI Y L 25T BRI P A e S
M4, 20 et 80 4FEAAR ., Foe & Mol
IR FOMICRUZ  GZAA WL A R FERE2F B
R /RZMET (Osvaldo Diaz) BKFIIEFER AT T
ARG ZIREHE . il 548 &Rl ae g
ZTFEN, BABKBRRE S 4 fh il 110
~32X10 °, HEEk 240X10 °,

By 1R 3E M 7 18

1 MRy 5t

DRIFEE (Veladero ) i fbI= YL I 4 -4R 4 R
A F P HR A PG AL EB 2 0 24 4 4 S A 4 P I 280
km , B —BTAR S km, %20 IR VEE LW
kit 4 400~4 500 m AYJERIAS (HD SN [a] (AR
H), FERERS BT B A0 B L v 4N R T JE Y
FERIBAH k7 5 (Pascua-Lama) &b &5 0
IRZAF 5 km &b (B 1), AL4E DR A8 Al -R—
PrEE PRI X SRR R EDEE B (Bl Indio) BLH™HF
B —EB5r . XA B HE R AE 1977 SRR BT IR Ep

JLEW A G T 3RS kR . - How
N T FOMICRUZ 7 1%} BEJICR 3 0 L AEL A i 64 28 T F
bR . BT RE B2 w500 e BT A Se A R
G — BRRES B A Rl R b, SR
WO FIHEAT T 22 50 1 i 2 S R AL A ik &R B BURE:
e Ja B AT IZIX fAEE T e FOMICRUZ 2 A i #x B Y
BERRZ,

2R A FOMICRUZ 3R] 20 % 1 1Y MIN-
CRUZ A F], 2wl 1991 4FEH-4f % BE IR i E
IFHMEHb A TR A, AR . R
FRFR A ORI A PRBIE TRt I 1 DX 74 ]
BHFIEFEFN (Hudson) K LA HAIR] 52 K 1K K45
GRS TAE U TR AT LS H g, &
AKBE K2 25 ki, [ 2R BURE 26 I HAE A5 0k — 21
TAE, BEEME 25 m (A BEDEA TRE RN Z0 R ORE 45
UL E R &0 & EESn, . LURRE
[ BE FH R TEARH LT T8, XTI AR R TAE
-8 10 000 m, O RHER 68 000 m,

Hr, BIRNE k2 7 IE 7 A H 4b #L 6
2 000 t f— MR R /AT B 4 s nTATHEF T iR
[ s 7 Jok 2R 1) LAt b B Ak 3001 T A TA

3 N 4h

BRI L Jik 72 1 562 P R 117 Hl
I BHAIER , BRSO E 0 R ALY
et — Z KB AR SR, 0 A% E 4R
SRAETE T IKEE Sk, 1991 4F S IR SR AL HRIUF 52
OB E WG & &0 kR 15 2 )5 .

A (ReEERFTERL5HEFH)

FE-RU K

S B B AL B R - DAL IR S A E Y
IRIFED G X AP B ICH R (AR A5EEIK
H) KA. RS AE S R 2 A A
i, JRERR R KINABR AT . TEIRR
BRI ALE BRI 2R . D)2 A
BRAHR & AN RIS R s PO AL ek, A5 —L8 0y
PG TR ATSE AR DRI RO . LR R 42
PR fL RS, fRRE RN — 25 NWW [ f4) i
FERRIMAG o R VLRSS R TR S R
Hete—i& . LT 7746 NW FI NNE [0 72 48 22 b,
IESCWIEAS JRERE T DRSS X R A 4
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i 0 20 km
W O B —

! ETEER
i ‘/,tmhﬁ%

s
ST AN )

L4 1

3

A
\Wﬁﬂkﬁ

1 EANETHNRIT AT SRRNERET HH
=EEZE (5] H J.P.Jones, 2001)

-

Jb DURIAEE b (g R A AR e — A NW ]
AL MR TR 20 k', RO LLIREIL RN Z
LA AR () S ) T 78 Ry A - B LA el
AR St BREBTAIRRS I A AR . U
JEAER A /R B, AR AR A S AATE LTt 7K
Z FZEFIMBZ AL RIS T BR e R AL

DL EEL B R 1 AR 3 - A AR T A
HE &G WA E A G Z T 307150 m, — &= 7E i
43 9007~4 200 m 4b, AR ALE-HRE 7 1RO
AL BT B A B RIS S fa Rk A T, T
AT G ARMERR ) FE R E AR E
PRI A S R TF s M aRa . Rk
KB, Ag/AufHZ 25,

Pt L #2000 4F 3 A, WRLED 5 KIEWE
BT BB B RIB S A7 R A B (I S s R AR A
#1.073 12 t, Ak Au 1.58X10 ", Ag 23.5X
10 3 AMIE YT 3.55 42 t, @ik Au 1.17 X
107, Ag 18.9X 10 °, EI&3F &4 4 585 t,
92311, it EHAES N 1680 7 t, Mifih Au
4.97X10 ", Ag48.0X10 °,

2 MESKH

20 fit2g 80 AFACH 90 4RI, AU LR AT
TEPERIAT I a0, IR BB A B K B AR B
B AEPTARAE A AL, EJR , SR X RIS 1Y 2

AR A ERARS , BDDLRES b, H, ®) MR
Pl (B D) MaEam i gEd , R E M 1986
ERJE TR, Eok BB TR M, A,
1986 A, Bl 35 PLAR A2 7] ¥ 7E Ik DR AE 2 (i
ASHFRIALZRFT T 1 A E O A FUARS & S AR ko 1
(2>, 1986—1987 AEBUMHLIIAZ FI4RAY . o2 S
NFESE AN EFE (® D, (BRI
BETAE, 90 4EA0H1, XA A F I R
50T (IPEEM) ., BR8240 LA . 1H98 TFH
K2 ey i AT R BT R HERS A TFHRAT.

B R

T A E R E NN
F2 NNEFERAKEREREES R KEEBAEEE
SR EMMBISFME (51 A J.P.Jones, 2001)

1990 428 I 1) 55 — AL B B AR MR . 1992
RIS RS2 R O . e, 1993 AR R
WA T &S . Booew = A L FUE ST Y PR AE
ST 28 kR, T 2 B iR A v A,
BRSNS & i IS S E /NI s G =g
B TEEE ., T2 1994 4F R 247, 40 2 Hhn™ M
WA TIIREST AW, Jak, PIREST /AR X
Vet T — TR R, T T Shive A mBeE
DS, PRSOILRE . BTAR A 4 8w 7R DL A
6000 HIREDY » THESEAFIFERTT S £ S, g
R, DURHED AR T — A K™, R ARK
s, R AN, EEEEST A FWIE TR A
Al WSCHBE KL,

1994 4E K, PIARAE S0 "l bR T 415 1)
D TAE . B e e RS DUR S R T B S 1 b S
FIFIIRRE o 25 AR A B 2 ) Jbth A LARTA SR 1 b
X, 2RI Rk 1 XA R T AT S A A
AR AW, WA =g ks, WA R
ERAE T ST ZIX S AR, JE R — RS
INPRESTT A BRA T . BT NNE (3 W2 HES , )
Pl —A 43 k' BOREALAF I (18] 2), fATRE
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2005 4F-

HYA TEREM A S AE , TR TE 1996 E R AT T
33N AGIEE AL ARG 55, BT S 17 75 40 ff R 2 3%
B, HgREA 20 i A (6.22 1) 4, 200 T4
Al (62.2 1) B, XFRATE RLRETLA R DAFTE
B4 BT PR Rk (& 2) Rk EfT T 8
B, HARBAS ),

1996 AFFLI , X B X AT T —80 H kL
R B YR, i mak (GHEZ) I
FE L TEIE A 400 m <200 m, A ¥4 100 m X100 m,
BE T 11.5 km' B9 Au-Ag T X35, & Au N 30
X107, ARl 350 X107, EEAAEA P
B8 Au (Bt . T BB M ZE SR X TR oA
SHESE, B Sh Al Hg 55, 19961997 4E
AR AT T ML TR RN D B
Tl AR P AR R L R (CSAMT ), 75 A K b i
(AMT) i, AR SR 495 SR sl S7 Joi 7] & AT T
B, KAk Ak BT AR i R o A AR, I
S TR, BRI R ARA RS, X
SeREbA R AR iR AT 3 5 S i IRk )
G BESMAHBEER R, AHE— KA KT 50 000 Q
em [P , WS BRI R E YIS, e &
A THAEER . WEGG S RMNIREEE . Mika 2t
TS, R S BEMTIR A A,

1997 4F B, X} NO (Noroesre ) # X (K
2) —— BRI g R AR
W AR ) Au HEERAb 2% 55 B 1) —E 4T T
Bk, RUIEE—DHCR A, &4 38 Tl
(11.8 t), &4R 500 H#w (155.5 t), 19961997
AEJEC AR CSAMT HE 0 (14 440 15 58 S psi, 1l 341G 45
bRk, XHHEISSREEHEAL (B 2) 47 THR , IER
WHL AN S0 55 2 5 . JFAE VO7 —55 SANLr &
A A EAALEMZ FITE T84 2.7X10 7,
JE 180 m IYH )2, T2 VO7 —55 Skl kI
L.

TE 19971998 4F- B 2 1 LA (1) — Bt Bisf [i) Xof okt
Aty BELE S AR SE AR IBIA] L ORGSR e S bk
- bR P BEEO X AT B9 VI8 —76 S-4k L, T3
T 170 m WAERS . &4 1.9X10 °, il &
T AEIR S AL RS 2.5 km AL RGBT S A5 R (&
2) AR, BT Ey A R A Y L R HE AR
F4<300X10 7, #uk 1998 4E 5 H , fEdEIg TS
HURHX AT 0 A IR E R 2 8 000 m, K i
MG R 4 200 TR E] (62.2 1), 4R 6 950 J7
HA (2161.5 0, SRS 1.3X10 7, f
YA IR AR 19981999 4F 2= H[A]#E 150 m #Y9™

ESFLBRE R . INEEGERIE N T3R8 S s ERH {4
B4, 19981999 AFEUK , TER Eh A /R A e
Hi4x 350 Ji#m] (108.9 t), 4R 5000 H#m] (1555
0. ERPFEEAY 3X10 7,

1998 AE W 1 . 2 52 458 4 2 ) o) AT AR A 4
wRIZR, WEAKA, XEERTAR e
PHAED AR S CGRI), 1999 4E9) .
AU LA B NHES B 1, fefm 2 i
S F L DUR A8 (Y 6000 B K T BT AR
TS AT, WERE SRR AR . HRIZ YK
AR AT . SEBR L MCREIEr, 25T 2k
LN B B A < X R S RS A S I
B E R E T (B 2) MEb 20T
RILTFI IS . S /RFERIT T AR A
S AR R A AR E E RS . 4dER e A
IR . X HATEEE TR 2GR BB X,
Hrag N BRA DGR AT T BRI . 5 HaRew)
B RG22, 24 K1k, TENHES X7 T
400 ZAM54L . B RKTF 110 000 m, £24E 7 000
m FHODER

B aE R, HEURIR T e m RSO
Uf . WIS AR EAT . WU R AR R
BRI . RHEULER T AR E NI A

3 /N4

TEJF AR PRAR T N & SR A B AR i DR 2
SRR, RS R FIRAR ) ARIRAIYAR T
VEFSLRIBAS AR . & = H S ERATE T —
NG — B K TR AT, CSAMT J7 ¥ % 78 D fr {8 %
DCHfE & Au fEBUA BARPRIE ., BEE SR A
Ji& R BT Y b BT R ARAS T A R A
B, SEHTRGFLEE O B B YR . (B, E0 IREI
HTRFFTARY 55 ML,

J.P.Jones (2001) BRI, DIFifEE 6" KK &
IRAEARKARE LV IH ) FFTARAE £ /B i 12
THERAAF], JEHEM S —5A R 20 fitad 90 4EAR R
e T RS BTASA FR R IR (2 7EBTAR A2 5 4t
) W EBARE R, i, Aig2e T R
W ARATT . AR R R A ) 0 B AT R KR (R
1E, MR RBT NHED R,

FEAEIS AR LR B BURT , FTARAE 40/ A
FIH AR TR RPAT T 2.5 4F, BARHEICHRM 20 i
20, 80 AR H R HAD A vl A T ok /NS £

WA (FaERF RS EhE T H)
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1 MR 5

BHMBR/RENSE R (El Indio) B KA THiZEH
4N (La Serena) LAZR 125 km, FE5PREASFAL,
MR 4 150 m, BERE—55 = al - s K AE R
FREY, PRSI K A T B S AR AL T A Y
SAR-EIR, BIRRAEFE W R, K
200 m, Y300 m DAL, S0 A A RO BB KA
TR UGS, 0 EEE L 2
ASHL ], RIRBIE B R PO AT ik . e
TR, GO R EHEAT 5 BRI A ek
I T — bk, R4 5% ek a
XK THERU IR

W LLF 1980 AFE4% ™, #1] 1989 4FEL =444 62 t,
BRZ186 v, 410 7, A KSR . §IRIR
B2y a4 140 ¢, 421100 t, 4150 J7 t Gl iiik
4.5%),

2 M&ESKH

PR ENES B PR fe W2 1t XY i AN F 1967 4R %
B, e AR R ORISR & A AR A, 1973
EHFEN TR, JFEF Tk m S 4
A, 19741976 4 (6], EMAMI 2\ ] 7E EDEE LA™ IR
JEIFEL 30 km KA PAS Y B PRI, HOERTLAE . Mo
BRYTEEEN A TAE , AR R0 AR Y 4 AR -4
RIS,

1974 4%, BRI BB ME . 2297 (St.Joe)
WAL AR TR AT H , JEF 1975 R4
TR— 2 M2 R BV R B 520RAT . AEPIZETRN . %
= SRR T — {5 6 BN B N R 43
TR I TR 3K — 23T 2R TR LA R A b T
ERANSHEE T NI ARYELERL X & R AR
TEHGRIER PRI TAEZ LR, A e % X BATTE %
FEE AR IRIE ), YERiE . 7255 E kA5
(R i 4 7 PR 5 ST 100X10
BHEIT T kg, B TASEE, 5HE
1975 4FA 8/, 1976 AFAFE v, X0k A # 5 Ep
SN ERERT . [RIREIESE 8000 A A

TE 1976 AR JERTIT R T Z & mi H , 1
R LU P e SR SR R M BRI PR L LA S i+ 4

BRMIRRINFRE-R-AHT K

BRAL 2 BURE RS A PRERIURE . 4307 Au, Ag, As,
Cu, Pb, Zn, TEENESI M A THEX 2 3 k'
P, #2260 m > 20 m [ POAK% SR AR T AR IR
2 000 HESR A TCR IS ARFHIME . Au 0.55X10 ",
Ag 7.64X10 °, Cu98X10 ", As 1283X10 ", Ph
283X 10", Zn 72X10 °; Au, Ag, As Fl Pb ] i
FAESH , JERBUINEARE (B 1), R4 Cu Ml Zn
MFRAEERTTRE S B, (0 Au, Ag r 58T 1X
10 A1 15610 ", BT H 5 -5 ok & B B
OBk 536G, As 2R TR R A A FIH A 5 i
T, As ISR TEEIZE L Au, Ag, Pb K15 £,
UL, BE—FT o HFERITR . TR
WA R A AR, FEn BB bRl E R
W IKAEHL R B B R A Y, 2] 1978 4FE4E
ESEN T MR B R TAER 1720 m, MR T/E &
4078 m, TiiH KA AR i — 2 N T 8%k,

gV o 0 250 m
" L
PNy

O >1X10°Au
= >15X10"Ag
2 (D >1000X10°As
= ikE%

E1 BRRONFERSHMERRBESIR-EY KN 80 B L
Ee. R MESREE (51 A G.Siddely #1 R.Ara-
neda, 1986)

19781979 4%, SEM T HBFRALHE 4 220 m,
#3920 m, #RIT, EHZE 1979 4E 5 H A B 1 NE
M S LA k. e 2 m [BIEEZIREEREE , 4
K3 543 X107, R 1 bk Bk AR R SR R B AR B
—3 500, XF&E U HKEE 1 AR 2925 100 m,
HY M CRBERINE , BUMIZT RBRIR T 2 m JEEAY
BHEZEZ T,
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2005 4F-

3 N 4h

PRIR BN W G- H B PR T 1967 AR & L, {H
1973 AFA IR A TR FE MR, SR, HL 2 1977—
1978 AFA X AL B R AE L2 HE BB AR, 2R
XFGE IR A A SR, LR 2R T A T ke
TS TR . BISRIRENES B —3 500 #°

Bk A B Wik NSRBI B R0 Sl
M” 2K,

WRIRENVER R PRI A B, XPEH] 20 22 80 4F
AR = A = A T B B A X T AR
PRI AT ™ A 1 2%

B (FERERFT K5 HEFH)

METHAHREES-RYT X

1 MR 5

WAHEA (Yanacocha) 4-HR4 X J& = A fLAIX
IR, AL T ARSI R I SR L 25 ko 4F,
MR =>4 000 m, WARIET XA LA REEE
K (B D), B EARE THELTHAERZ B
Ayt e b, Mo I PR R G R BT A
RS, A TR R &, B R
TRAE 970 R Z B ARE L, T
CALBRZ . Dy . BEBHES M 32 B 28 SO
Brysem, B AIERE R, EHIA 100 m KA E, 2
Bz mRA A,

& >05%10%Au § EHZEEZE
A .
MEELE

e

Jb 3¢ gy 7 2o
o, “gHEHNRE

.’ AT y S .
v ek
A

BEZME

\\\\\\\\\\\\\\\\

T 4474 7

REDARD
4 e

EETETY

SETOE A
.,

'
MENFT

q
;’ﬁ?éiﬁ o

N NN
N

EH1 HelpafEsfiRERFGELSY XHEREMIK
W=Z&RE GIA L.Hamis, 1995)

TR X A7 e e R & 4 100 7 t,
AE R4 0.9X10 " IkAh , A B RIERS 100
Tit, ffih4r 1.6X10 ", HRdRiE, WP A4
WA RS =R 1L, A S fEEs 1340 t,

2 A5k

RN TE 300 AF e giA N AE LN BRA X R
i, IR AR B3 PREE Sk R AR RS FIK AR

L. FHAHIEREM &

20 t22 60 AR, JLRIRBEA U0 19 A Wl %
BT 2] AR RS X, Hh— K AN
FIXT ML T T RPN R, B R R T A
W, AT T 30 AN DAL . R ER AR
W, FEEO R BT,

19691971 4, BEEH A )R LRl
WEFEHT ) RS PRSI A (RS 7=
Ja) AERRGHAAVEYME B —3 5 . XRb IR R}
SR IGHAT T A2 25 000 km' X 7K 2T
WA . IR 200K B BV £
SIBPKIIE IR, 32 XA PE Rk 1L A 2 Fl
FER A PRISAL, W TR RS 0 R AR
RTE, 2910 ki, MARBIEL S 14/25 km', XK
IRAE T W, FEREA TR X B R 1 4 4S8
FIBES BRI RS IRZ Ph-Zn-Ag 4, iK%
SRR S R & EF T4 AT

HF| 1981 4F, CEDIMIN 2\ &) (32 [ b i 7=
R SR FVR - AR R 0 SRR b A 7 B A8 Al )
AR B WA BT X A Pb-Zn-Ag S5, I-HUS
TR X AR RFAAY . CEDIMIN A RIBfIA , Hb
JERFEAIE ST A 2 (1) 7K R DR M ER AL 2700 e 2%
K i it e AR 2 B 25 R IR Y . R
GBI A HT VR S AEAE . DURIEA TR s 115
MR 8 MM TH . Ag A 30X
10 °~90x10 °,

1983 4E M3 . CEDIMIN 72\ w1K; 3V 44 B 5 14 X
WAk, 545 e ARAEE. T
1984 AF U] T By AR BRI, TEAL SR
AR , g T A, i T H SR RN
FEEEE , N 1985 4F Z AR A DA IR TR iy
Wik, LERHE T — 25 &8 >0.5X10 " 145
wOE D, iz FRPLE R X E T,
23 FUA ARG . Z I TIRYLIR &0,



KRR B AR R A 5 )

ST I EE AT REA SRR /IR
384, AR AR JE AR R SCE A
B WY Ry 32,300, 1k E BT 7 JE A SR 1Y)
ety 2470 , R EPR AR RS A 526, 1993
AP R R B, HHERE A 14 000 t,
Hur ki B Rm REA 3 RV, DESET KA
LASRYT, S 1996 47 £ 1 22 20 3507 IR
D), ANGE, AR B XA R b 575 U5
w (4 M 200 t,

3 N 4k

B 20—, AR X A E Ak
J2 20 AERTHE S HRBE A IR E™ /Y H AR B e g A A

JLT 5 lRmy, RBIZT X WA PhZn-Ag 59,
A 20 4D 80 AR LART A #h & TARRR A 1
HRaeRNE, HEEmN TR WAEZE .,
SR I I AR DR A R XA B4 )8
7

MR X1 5 40 Ja ol 38 7 110 A A
T S AEME], TR PR AL T 7.5 4RI
], {HR2, YRAMEEUM IR 25T BOR LK. 6
FEE %7 (Sendero Lu minoso » — MM 22 BY 18 J2 4H
21, 45 20 4 80—90 AW B AL - 2B 1 3 Ui K
R (3% SR T A TAE, JEF XA A
M . Rhr s I T & B S0 0 20 AE SRR B0
AP S —METSFRIE S E R |

WA (FeRF KRS HETH)

v

ol

wEeEmMEBEMNE-RY K

1 R 5

AN (Pierina) ik &R0 RO THLE
JCEBASRLILNK , 78 BLhr Bk pE I 2y 19 km &b, %
W IRPAE— N/ NIZ G RN, %0 R
BN PR S LA RIS S 1 2R 96 R 4 - ™
K. AL TR G- R IR ZFE . PIE AR 8
km,

T AR L LUK AR DR o 3t X2 = 28 K s &

4200 1oy ‘
2T 5

4000

W\ H/m

3800

3600

(Au>0.5X10")

F . TEMRX , EEONREEZR B KR EER
e MR Z T TGRS, AREERAR AT
Kastafaalmse kg (K1), mReh—%&
EARKMAORZAE , PE IR, KL 2T
SRR T o T N HE ARG BRI T A
M SRR AR A O LP-fil
IR AR TV . NNW [ T R CHiu T A
AR S A 900 mX 300 m), FIAERM L KIGL
I R G IR B T RAY

B1 RELBMEASHUMBAREETHEE 1A D.F.Volkert 45, 1998)
VA Hps th T 40 % BT K 7 3k
Paf— A1 Y AATIER 3 Tp— PR K N RIBEEIK 7 5 Te— 4 8 KUDRIBI S 3 Va— B IH s 1 W2

(i B4 2 b epog i R R, AR IRIE AR
IR LI AR HBIX. , HoAr S ik 9010 ", 4
AN GRIACRAER . LA A K IRIREENC . 2
Wi 2e Ny Z2 FLAR AR A Sty . R TSI W A AR 1
Ti s AN A -G A T -
BRI SRR A AR R 9506 A B2 )
A AR SRS R A T

R . PR A BT AT kAR A A ZE A
PR ZE MR s ZN MR I TC T A B TR
800 LAk,

IR PR A B & 1.009 42 t, ~F31d
£ Au2.15X10 ", Ag 17.1X10 ", BI&4: 215 ¢,
EAR 171w,
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2005 4F-

2 M&ESKH

IR S FE 4 BN DR AT R AN R
KIFFR, (BT 5 AR LA HE g b X 7 7 ) R
BOREE B, 7E 20 g 80 90 AEACE, AL
KON EIRA A — U BB O (R R
YA R AR T Y — ST Sk BE 2L F SR 1) A Bk
WA AR 1S ) o I AT R, B
WAH —FKNwEA , FEIES R &S T RA K
A B R R R A S, K RUTERRE S M Ta]
IREN BB SR, A — 450K 7R I FE 44
BRI I, 1994 47, A4l e B T Re ™ 7= 8 W)
MIXZETTR H R BT —80 H B M S Al BLEG A i
BRI W &8 S5 MBAEAE , (HNE Rk
BEAMES M —2 TAE, Ak, TEMEH IR A
PUE . BRI A AT AK RS LR ZGA
A AR B L FE R L IER —200 H B9k b &
41k 150410 7,

1994 4F, ey H J P 58 2 AR 40 A 25 06 i A
BHEARNWED, Jow A A e, fEE
MAEFBE B TR, OO TE IR RL LUk 4
W, FEPIRSHL LUK e ) T s e i B i LA G Y
WAE 40 A5 . JF7E 19941995 4F, RIFE 570
AT, FT7 60 AN O ENfL, ZEme s S TAEME]
FEUEH BT A RO Pk, Hoh
SR, S 5 AFRT BT R IR R A MR
PRSI (EZOA ) B e LT
AL 2B . BORA G — By , IELHE
WML A B DatRE R 2], BN, 5ok
BANER AT A IR A B ety , SR TS —A
I H BN L 24 A 24 10, T PR (1)
A HCRELT 8 AN B , Hod 2 AN B/ AN EL B
BRERHE (30010 ), Aid, FEE AR H
HIHHAT , JERTEZ DRI A TE R i & 453k 8 X
10",

1995 456 = 2= FE 4T T #b 78 M BR AL 22 HURE
HoRIEUT 39 KRS, 2fbEn IR E 4, 4RME,
B . SO0 R 2 A 22 FL AT S R - B LA s Al
AT T HERRAA HBE 20 m, £RHF 50 m) A JEEL
R, RIS B DX A AT T ) B S A B,
HoRWCT 851 MRS, AL IR UE B 4 S A7 AT ik 8 X
10", BEAIATIE 50X10 ", [HRREH < R LAY
AR RN, TR 1995 4FK, WAE
B e EE T TR F TR Y 3 m B9, I
Hik 4 S A e Al gk 43 X107, FE 450 X

300 m” WA N BRI TT Y 14 ER I, S5 h
Au7.4X10 ", Ag 34.7X10 ", HTHUE T4 A8
FEONSE I, FTL) % 100 m>X<100 m B MBEFT T 176
M, BRI S S EAT 1X10 " ~3X10 "z
], EPATYERm E N, 4T T 2 R, —1
FHE45X10 ", FHR156X10 "5 BT E
4:5.2X10 °, AR 1936X10 °,

1996 4F rh I GR AR, B — B LA O Sk
80 m, F¥E4 40X10 °, AR 400X10 °, WIFT
5t 9 MEEFLG . EH TS (Bamick ) 48R KR
JERE S SK By T BE A BEIR A W, FLTE 1995 AR
EL L 5E A ARG ST LA A B . DRI R
PR M ey . Sk . SGE B PR R
B AEMEATE . S0 2R AR VS
M5, ARE R ARSN, WA —KieZ )5
HAHIAAGE A 400~~500 Ji g w (124~156 t) Afk
SRR, L SO R AR M KR X S 5 R
J& . T APEEER . 3 B EWLINE TR
(RELETS o3 FRESC St . Ar B s A A
BIHA TR A RN IR T X BB E kY 1 A4
H . FEEH 100 m X 100 m B R BE AT A4 . 2R3
T 16 A0 EFLRT 54 ASRABFAELFL . B R9 906
m ., UESE T S R S

M 1996 AFBEHARY 1997 450K, ELHL 5N RIHEFT
1109 AN AN 327 A AR AL . SR 85 980
m, AR T S, I B RN T
AP E A F AL, TR L AT
R, SRR T A SR IR, 1997 4F
AR, HETT 1000 t fR/NEUASEHE RS, TEI 4
PRSI T 2 AN
SE T —AS 27 000 t/d EERHER Y . T 1998 4 it
B, B TR B AN R Y #E . BIIR
i, SFHE 4 6X10 T ~9X10 °,

3 /N 4

I R EA Ay B e iy a1 . S8
HERAL A BREI A ASTTIR RN . A6 A %)
FUGOAEE T, BT A BT R A & B R ke i
YERIAK , MR HORTER IR R IE A R H .

(i 2™ PR F BT £ A BER A A T 1 AR
Sl B, EARTT 10 A5 E]) R A JLR A\ 5 48
ST O AT T, TR A R AR
WE, iR IITE RIS 2.5 4R34,

Wh (EERF K5 HEF )
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ZREMEFHEHEES RT K

1 MR 5

WFAMIUEHEEE  (Pueblo Viejo) #7 KA FE
AR B K B AR A ) IR PR B SR IR 2 —
BT LK AR A AT, RIS A A
W R T2 AR KA, 0 R s 32
SRR . B T SO TG A 1 AR
BUHBRE . % A S —A B U2k A Y
TR ITHLRA . RATE TR A,

TR RRRFROETAS A, EYEED 2 6
Befrnmdefb i AR 7 . 55— B BJR A - B A ok
ARFLA Y- TS | A S HOIR A B R4 5
BB BAT YUK a1 E By i b A £ oK AR A bk
AR, FETSHFEHE S (Monte Negro) 71X, Au F %
TRATAE A N B B 8 6 o A B e opr T AR B U
(Moore) WX, 4 FZ5AMIN A w2 INEE 0
R T O G R € 1 ) e e I U =
A R . R g I A
e, RS EE M INERHE AT 0 m AR A2 o X
80 m J&, TEXFsH ., 4L AREIEXAETE,
AR LA i AL O UA7 A

TEIE TP R 5 A i A Ak b . 21950
FIFRAROL g 110", KL 4X10 " Hy 4 i
2010 " BB . B A IR E AT K 5 000 7 t LU
b FIAAIHMELLE IR MR ALY SRR KA A 112 ¢,
HS A TR &8, Au 3X10 °; Ag 23X
10" ; Zn 0.8% 1 Cu 0.2% . &HA 4 500 t, 48
3300 t, #£80 J1 t, 120 J7t,

2 M&ESKH

A5 A0 IS AE R K AT RE R P PR ATE ST R
MY — A4, 5 1505 4FESCHRICA . 7F 1495 4E 7Y
PEA NZBNIR LN, Y N © 220 IRl AT T
. 1525 FELUJE , 0 R #GR 5. HH 1950 4,
ZK S INBUR X Z0 RIEAT T IPAG . XK TAEF %
EhTEmAL Ik L X ESEALYI bk a2
M E M (Amoyo Mejita) JAITAIIR | (& 1), 7EIE
WAIEAT T 8 AP, 31 AMEhAL . kAR g T — A
ANBUSCEGE T, TR A RINE , BT TR
2L,

@>25) x10%An
O>osjEER

5 BMEET

E1 TEMBRUZRSESEUNERLEKERRE SR
FREIXZE B H N.Russell %5, 1981)

7 20 28 60 4EAX, F 2 A RIXNIRT IRHAT T
POE PR, (HAE A T R SRR T AR, 3
1969 4F, %% HLEGE IR FIXHAW IR ;=42 T 2%
VN R BRI R TE B ) FE B4 TR e BT B 24 22 3 byl
PRAP R B B & B AR ) A AR AR Ak 9w ik L. X 25
AERUFT AR BB A TR, XA bk R Sk A T
BHFLEURE , [AIFRIRISA U, Mo/ N
FILAAMT T UL TR . 30T HA Y
JERE AL . I E T T IE 2 e iR R
ABRIZRE ST, AU B aeRA1 50 F
Ak,

T A DB RIF TR Z M KB, ARPEZ
TAHDE TR A, BONACZ A2 il . SR
100 BERTEFE R Hots , PBSE T EE IR AR 22 75 fth 4
etk (B 1), 78 1.4X10 " JFRE AR N,
WIRLEA AT R IR Gk 2 700 J7 t, Hrh 4 gy
o 4.23X10 °, ARFZH 21.6X10 °, IR A
BIHTT 1000 A a4 fL , PR R LI IR
JEZ) 30 m, TEAEA B IR TAESAT 8K 24— 20,
A AN TAER A K ih 4 & H shik b IR A
SET AN HEIRG, PR BB FAE 1975
AR LA EE SR IR R AT T 88 R IR AE AL EIR
el , BRI =AML RER 8 000 t, Fad KEH|
£ 10 000 t,

KEFE 1978 4F , FE TR 0 17 {4 S LA Fl gt
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77 Lk A2z i, 5387 T Au, Ag, Cu il
Zn, BUTKRZIBEHEF 10 em TR 145, 52T F IR X
AT, mTalA AERENMER, -
B e AR s R T M RE S AR e AR
(D), MR, MREEIA TR L A Bk, it
JITAT e R A2 Sk A RIS 45
R T RS . Ao 2, RIBEAAER S A
Wik,

1979 4F , Z 2K JE InBURF 2 5% BL B 5% 5 )
T e B4 BT 2 i 3 A BR A R A AR T JF SR AL, 1980
A, TETCRREAR BT T IR AL, 5 REI T RY
1100 7 0 A fitied . HAe SWE M 58K —
R TR A S AL,

AR FEIR R R R, SEAT T LA A
PR . P A R HE R EE 43 51 200 T 350 m
SRR T MRMERAT . S T A T b
SAFRIRRE] , AERHRMIAIET T K2 100 A5 04l

FLESHE

F 1993 4, AL BIRC I RER , Frflmy
BRALAT G U o 5 B R R 8R RITR &2
— (X LR AL BRI ME LLEE IR

3 /N4

JEE T ANS AR A RE HEAT T IR
gl , A 20 T2 70 ARACRYT DR TR B A
RIKA G DR TV R0 MR T . (R RITR
WAL T o X — = PP . 32
TR AL XA EATRI SR . LU
W IRIEAL . B R SR
er ik il . AR, R R A
BlE T B RO B IRE

B (FERERFT K5 HEFH)

BRil#H/LRNTHR SRS K

1 MRy 5t

PRI (Ladolam ) K i 57 {47 Ak 7 A A TR
UG8, T B HT LN BT B R 228 R AR 5
(Lihir Island) 7R 2, il Ay /R 5 28 EIR—2 2
(Tabar-to-Feni) 51 5 HPg—A~ k1L &, THIFR 20X 15
km',

A IR P AE S W KA I K E T
KT AR T 1A 2R BV A e, %5
Wl em e . mEEH, RUk Il PG
X (5.5X3.5 km') HOHY 3 km' ZF, A4 N
PEARGIT A fbtty . i, FIghok. SRJEERUNE
(KB 1), 4k 07~200 m,

RGP, KIEFEM L EANT/IMS L S 4
TSR ACTEIR AR . e K R gyl
B KA RARD, RASZRMEERER S,
RS B A4 B A, A B T 3 A P Y 4
Wik, XA A PR A -DK R A kAR
7] 100 m PRAL IS B A maRALERE (-1, 1k
SETEVREE VAIREE B 20, X Ler b b Ay
BRI . TR RS, T TR
WaE- e f@ams ks (@D, W ("
D) NS E . h 2RI IR Y B A AL
PRI AL, RAERE A 100 J7AEBGRE s e] &

/////

\\\\\\

vvvvv
P 4

Ay N [O]4 [ N0
N MR s [ee]in
E1 BATHLATHSHBERBLERAERST E
GIEE| A.J.Moyle &5 1990)

ARl T 4 D fbily QL7 ED BRIAL . EBewla B BAE 2
TEWEMG AL 1925 B DT Y, FETTIOK 2 0 R e AR 13
B U e E R E ) TRA T Mg , &8 i SLAE/,
TERA : 1— B 2SR, 3 MiRER: 4 ffk: 5=
PP TS 6 PR TR A ;7S AR Kl s 8 R ZK A
O—Th S MK 5 10— i % s 11—45FL R w5

NN NG

AL, TERTIRAY S LEER o 28 AT TE R LR ARG B

P72 R T PRI 4 3 A BRFNIR YR ek
A, LUFEIEAE M iR i Sk Fn (k™
. A SREE LG, YEEMEE . e Rk
fEE, BRI E 60 m B, WENT A<
5% o
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PLEHIBY RAFE N BT e N . A L
WA IE S i e R ARE i 1.682 42 v, & db A
3.48X10 " (BPEr4: 585 t); AMIMEALYIH H 470
T t, &fi 1.96X10 ° (B4 9 v, i, 44
ABRITFRITRI A 1.04 42 v, & fif 4.37 X
10" (BIE4 455 O, AFH PR RS FH
AL 710 LRI B AR HEAT Y T8 Ta] BEAG 4R
W, 295 00007 LR IA AN 2.9X10 ",

2 M&ESKH

TERIA R B 764024 80 km AURE R B & 19—
B 1, /NI R 4, (2, TERIA /RS
EMKRE TR EMILR, X REEE R R Z 4
WA R b R A A RO D Ak,

20 th22 60 AR H AN 70 AEAR ], BT H 5
Hr, B3E. BHP FIl CRA A FIE AR BE A B A /Y
— W5y, TERIAS IR RAE TN DR L (H%
BINEE S5 70 A, AR %R
SRR A S L P ST b 5 R 85 T B 45 e 1L IR — 2%
JeS St AT T SR A . R T R AR A S
%5 Wi LA S b Bl

1981 4F B, 5 JE BHRR A /a5 e o™
A FIERAFE A H LN A 20, 417 es”
WA R SEHEAE, BN S SEFL T Nord B I A
R b, R UL BURETE B, Simberi 5 A
=20 km' M X 7E —80 HRiZLH Au=>0.5X10 ",
M BIZESE L 2 BT H R EL AT ST LN I
1:250 JyHboe ] EASJN 35 IR — 2% )@ Ll v Y
] AR e AR B A T4 R 5, BT AYOE s R — 2%
JEF) S () AL W54 R e A X4

1982 A i, R BRI GRAHITE) 2
A0 Hi SN SR A RS o 7 B e ) 52 S
EUR— 2R e 5 S TR A5 R R . T2 BIAR K,
. PRSP RIRIA R B LS LA
SEAN AR (A SR A S . RE S S LA,
B A AR, SILRE, g R AR
NRBBR & EFOUM PO S 1%, DIXTES R —
WIEH S HEATIRE, 85 B KA W &0 s A
LS a0 SNV 1R ot 4 N T | /N | S 9 TN
o, b R LA R S A TP A MR A

A AL (1), YR IGE LAY
AR A (110 THOB R BARh “arfagEr) 9
WEEH , 4R NERK 450 m BRET A TR S TR
BT 20 MEJEREM, &4 0.53X10 " ~4.36 X

107, F# 1.79<10 °, HORESRE N, BT ITE
1983 AF: I B i A 1L S Je R A T T b B IA
TIEFNE T8 MR A2 T3 RG BURE A8 5T
PR, TEIRME . BHAIN ROy LRI -3
AR 42 =>0.2X10 ", BEIEH LAY 450 X250 m’
(8 A HERE AL A 4 S R 1X10 7, SFY
4.0X10 ", FEIER A BT AT T 219 m %)
FHOEE , P25 4r 4.58X10 ", AR, MOKRJEFED
A BRER SR 2 A B R , & HA 0.02
X10 "F10.96X10 °, HUH K JEIEH A P L
WAL IR AR TR A AP 5 L B & A
K 0.0210 " F1 0.03X 10 ; L [ F 2 H 9
PR EHE RN AT At 35 1 DX o % T g 8 S 3
FUTRIRE i . e & A0 2.25 <10 7 Al
13.4X10 ", 1983 AEMLIIT-d et S ™ AkAfs BEAT 4
OBHR, ATT 7ML, #E e R A BT (fily
ATTPR A e PG =2 b 5% B i A Ly v s 3 i A
RGENMZ 35K ARk TR B2 R 5
MEHMESEE, X YR AP IRBOIR S a1k
REH W, B DL (LD A EAE AR
—raEAE L (B D, $T2T 35 m AT,
A7 6.52X10 ", 4K 180 m HIEH 4 A 3.07
X10°, 1984 AEARSE I TRE A H WU , 45

TEFI IR A T2 ) — K 216 m OFRAE 18 22 1 4R
REFFABRE . &4 3.38X10 7,

B TAMEA R A R PR TE 1984 AE ], 24
IHER A R A T 5 — A DG, 4T3 T
53 m ALY . 4 2.19X10 °, 254 120 m L
TR FTE] 70 m AL BRA . P4 5.16X
10, 7E 1984 4F A ] F1 1985 4F L7651 40 2%
WAL DATRF 28 L, R — TR A2
=510 IR BOR B AL A0 655 4 B A FL . E I
iR BT A AR R SRR R . ER AT T
K 165 MRIEIGEREFL , AL S IRE A

1985 4B, 7 7 22 L U] Y5 Sk BRFSUT 0 A
SR IX AT T R, Bl T — KT X107
M4 5 s B 1E 1986 AR AT T FHE4L Ak
TR R, 1986 AEME T, Bl T i HZ A R,
BOIEER — A D EHLIT R ToRE I e . XA
EFLAEE 255 0 197.6 m 4TI 22 485 42 5.86
X100 B , IR ATEI T 272 m £42 5.01%
10 "B 2, 1987 ARk S8 E K e JEH LA 30
Bt SRR B AR T Y L142 S A
FLATE T84 2.05X10 "1 400 m H7)2,

#1992 4, K T RBIELL 50 m HO a4k
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F, T 343 AL, BER 83550 m, 490
A RAGIHAEAL IR 19 070 m, 1992 4FJ5 . FFURXT
% T Wris KRR R B oAt oy A T A (HI
Z U RAAETERS S al W 21T ZH 4 R (1) A
B L,

I 1998 4R 4% 7=, & R/ & fb—CIL
WL JeIERA R MR R R AR R
SRIG T RANG AN, BAOTAR 0 1 el
THEA, BRFIFR 15 AR5 AL BE, 537K SO
MR ZHIT PRI R R TAEE BURRET .,

3 /N s

SEZIA

SR PR 14 A R X 3 LR — 2R JE 51 B Y
B A TIRAE

W
PUE BRI A A IR, i,

JERIA R By S 1k A b o DR Sk 2 PR e 5]
EA PR AL WA R B T e A B Y AV AR AT
DL ARS , BURE B RTRERCN A A RAEE, IR
JE AT R SRS T s BRI B T AR
BEER A bR, e LR I A e SRR R
bR TR B, AR TR RAGIESE . BN
RITEORAYIE . F7 2 P R AR AT 45 R R0
A7 TR ph 2 Tl i A1 P A O M TR 1 IR I
i,

MALZRIBE R A B 220 25 1 12 4%,
X FEEIE AN A AE B R ATV Al Uk J7 L i 1
(], 0 ELAEAT LB R A RS T TR B 3 1 JfRAR
T

B (5 8&F K5 HEFH)

ERALTINFNLET K

1 MRy 5t

HURZ (Kelian) 48 PRV TP BE JE 75 30 4 in
S PR R L, X AR e, Pl
& R A IR PRI IR , e T
B, ALTRUE 1 k', 0 RZWIELEH] , 7ER
HESmECARAERAE X (B 1D, YL IR
AL LEDUAS BB e s, RE2 485K 4E )8 &
IRERERIK . PIBRATRA G, S KRy A Al
FERH B, KK AR . RfA0a
A,

UL PR B B B R 2 9 500 7 t, P8
i 1.8510 ", B A4 176 1, HifP 5330 07
LB A B4 R 1.97X10 ",

2 A5k

1975 4F, RTZ H9F7% w] BB JE 74 7 BL B4R 4E
(Rio Tinto) A FEITEAR MBS TP TiE&mH,
7 H R R TR, Hh—A 2 s
SRR IAL , %P &0 2T 1947 4F i 2 Hb
HRAE e N R IR, H BUR B PR SFAL T, 7E 1958
SEZE 1963 4EIH] , AR 4 il 100300 ke/a,

AL b 4 7 1963 A48 IE R, (H T4
M ) ik 197 94F T B 24k v 4 I, BT AK SR A2

/, J
:
+ <
)
et
e
/ W gAY
AN
A3
A’ /V\"\"VVV‘\:
AN PRI
e N
***** / J T
L R R R R TR
/ JEwe
/ [y
e
/ e
Ted / f
O / |
/
Il /
!” \\ /
\ 4 R
/ L/ WYYV
/ Ly WYYV
v V Sevwv
\ f WMy
oo /\‘ Sy
7
‘
.
; ! / 0 2 km
\

B1 AR XHRFERT KACERE (51 H T.M.Van
Leeuwen %, 1990)

=T XA 2Rt —opt = A S IRt —Wr

MR ICEE A 5 A—aroB ek B IR S 45 5 5— W2 Mt

W 60 A K IMHL

BURVARE . SR R TR AT EUG . AT, A
1955 4F Dok, R T 20 1ib 4,



xOR AR R KR A 2 5 .

1975 4%, 4 MR 4 1 B0 Ak 78 AH X7 F B 4
RTZ B ML 52758 %k Ty WO B4 T LA% S B 45 4 1
Tk PEy . Horhuds TR, ez, YA
YW LT TR AT TR TAE . RTZ B985
ERAZIX R R TAE

U A R A= SR 5l NN E [ UiE T N5
A, VIS AT, PR R A5 A SRR AR
SISk, TR TAEES TR, lELB
PESk B TAE RAFHER 3] 1976 4RM05E Ik % 455,

B BRI R Y LR
LB TR 5 R I 52 1 RS A TR Ak 4 B T
Wi, M b USRI A 0 R B R
1976 4F , KX A A UTERET (Tepu) HIAHE 58I
(Dayak) SORHEAT . I RIAR AR S0 A . 1E
IR b X B R R 2SR B T 100 PRA A RE
H 40 (RE 4 S B AE 0.1X10 °~7.9X10 °,
TESOR B TRRE S R4 FIEEb . 7E/K RUTHT
FESFELE Au, Ag, Cu, Pb, Zn S5,

19761978 4E[A]JF )% T HuFTIEL I . TR BRME el
TR R IO S T AR, (48 D sE )2
ZTRHRE . HAE R 1 m, 50 m §7K ] B
WAL 20 m AR ERIBEEORE . #50.2X10 "4
T E I S T RUE 1 km , SRR 522111522
AERFUK A B tE A (B 2), T 2X
10 " HIEHRE T —MHF, 210 " HR A 300X 10 4
ASEH A 5 2X10 " R H B, R
55 . EERWNEET . EHE L ERIKT &R
W 2% BRI L RS K AR AR BB E B IRORE AR

>2.0X10"Au

1.0X10°~2.0X10°Au

| == 02X10°~1.0X10°Au

B2 ¥FMRyTKLEAFLERESHNKEEREST (I
H T.M.Van Leeuwen %5, 1990)

HORERB Y T 2 Db (Au>3X10 "),
TERE BRI f N TR Au i HLER1L
LS NERAS, HET T RS Y Hg S
(R 3) MR R R (8 4), 100 X107 [
Hg %485 0.2X10 " Au S{HLAMW A, LI
BT PR RSB ER, TEX TR SF RN,
2 000X 10 *~~32 000X 10 * 3R S5 5 7= 3 31y 4 3
W ARSI 5 2 000X 10 " YRR 5 2X10 " 41
SHHR XN B4, A RS v, % 2 000 X
10 SR BB i it 5 il B /N LB 356600 X 10 7,

1000X10°~2000X10° Hg
Hl \ E=100X10°~1000X10° Hg

\ [1>2000X10"Hg

p 2(?0 m

H3 SR FLS LR R ERESHE (3
B T.M.Van Leeuwen 2, 1990)

[t
~ =
e

\
~
A )

-

B4 SHEy Rk EE S EE (5[ T-M.Van Leeu-

wen 2, 1990)
1— i & WAL 3 (4% FE) ;2— 5 3k Ak 55 % A7 56 59 poh A%
JEHE (4 3% FE); 3—Hi ey
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TETAE X I ZRACERAETE 2 /B 1 000X 10 R 5

"L,

H
W ol P TR | ORI AR R B AR 0
S ERAL S S A T AL TR A U H
LR B 2R A S e B 2 AT
WORARAIEIBI T 58 ABRi e, HAts
PR L5 b A R ) 4 S A Y LA —
2O E 4, IWEAF, F7AE 2 4 SN Al 2 A
EW [l AR m i S A, o 2 4> SNl A9 RS A
SR EW (8] 19 2 A AR X B, X e
EW [5] i R SRR B PRI IER W, B2 th &0 (R
SRR, HE 2R, MBI A

DR Az E T

3 /N4

PUFILEA R O R T PR IRF AL ek
FEATIE SR X, e A e rh I A A e
S e L W SR GilE I E R e (B et 31152 4
AR R, IR ORI R AR R A
R RETEIPE . JUHMER S AR, T
AR XS Tz IX [l € SR S AR R g AR
AR

WA (FARF K545 E )

EMER -EELUET K

FR— HET RO T, M
Rk, WEWFARHZ b, 57X EE A Ay
WAk 2 22 1 ok s 22 L s K RS, g
SR AHTUR S, JUERH ER AL b e D b 2 oA
PV TETZE LA R LA, FEPU RS, & iR E
FURAF T Ala T, RIS, B ERAT0
PAERA T, IRl 2 H R RIS R (&
D, HEARIGRHIENT X, &0 R EELE TR
GIH SARAL R AR B L, R R X
REZVE NW, NE MR LT, KMo KK 2
km, F&3~8 m, HREEEK, WIKAZYLR, 2
AT RGP T 5y AR AME , kK A-H o
ROy, WA A -A S BTz
KT NEHE, FISEw kala o R & B iR ay i
e, SERVYFEAWESY . WEV . HAS.
FARER . WEARD™, SRR, WERRE. INEERT.
U, IR, EEE . B RRE ., EEETY
FEREAA, B¥E. A, A%, WA, Aa
REFE A A GO5FRE, 1998), HR—F 2 ILE R
ORI RGN 5 1, SR AR 6X10 °,
BIRVEA K DA R BRI HGE , (B501ba
KR AR LB A 22 LT LS B RS M=
MIAERd . BRI, AHR R B AR 2 20 AR )
20 LU, 140~ 150 Ma , 87 R 9 5 1K (2 35 1k

uuuuu

vvvvv

uuuuuuuuuuuu
vvvvvvv

7
vvvvvvvvvvv

a3 770

o ) s[E]s [N n

1 FHER -FZELSTXHREE DR, 1998)

15BN TRY ; 2— R LL A /AkEls; 3—RP 2 kil

WIEA; 4 MRERE; 5 AREELN; 6w Ka B

T REAL- VKA A - A AR 8 AR e AR Al R A STk 9 )
Wk R s 10— Wrgd s 1117k

AR 100~180 °C, w (NaCl) b 0.5% ~
5.0060 , BEHIN BRI E N 1.0%0~2.6%0, FHIE
1. 7%, Jr A B [ 2 R —6.9%0~ —9.4%,
(578, 1998), LB EfITRT GER VR T Hung, 4K
1M A A B U AU R 67 R R 2R A
R IR,

LRk XEW K

WA Sk B L FLI— 4R R S 4
IR W7 L 22 ) 2% 5 WBI 3 14 ZR AL AR o (6 £ e

S, 2001), AP AR TR FRAS AL U
5 ERE G A gl s R (B, BREHRE



o AR B R B A5 79

—

AN

= =

ol =l =

hA =t <
[V S O

N

-

4

F—
+
o0

11

Elz
E1 #nLER ks HEEE @b ks, 1996)
L RS R K L 5 2 R B  3 R R Kl A
Bt s 4R RWBCE ; 5 WP MRtk kil % 670k T
NS SR 2 R Y R 7 AL 6 B B 8 A SR A
o FEHE AW 5 10 Kl s 11 12 5 ik

AY

27
2

ARFCE T T B RRA R S AN AL, 2 41 NW
E-MEtE gy blar sk | . BRSPS A 4k
Hra RRYEBEICS . WECa . ABEa MUK LA R
S E0 A ) R %) QI VA T el 1 =L T A5
JEANEE G ik, g6 1LY AE B B 1A LG BR AR B DX A
[, AN KBy A, BB atE . SR
il NRHEREA 2 AT GBS , 2001),

AP B K L T LA W g - 1
Dl ep [l sz AR ige e v D3 B B K L L Y
e AR T SEIL K HE R R T 2500m 67 ik

Mo AR E s AR A T Y R BRI A Au AR
e Au ATEBKATE Au A7 TR ik K B Rk 4R
1R RR 5 4 B A e 5F L 2001, AR L 4
1996), FEEBA YN EER ., T, N,
AR YR, SRR R 5 FAR BLAL P KB
i ARSET YA AY, FRA . KEKA ., RO
. N, Bkl A, EWE (1983) ¥
BRIk A SR &AL I B B SR & - SRR
& = S I S = SR = AN = PR f N L%
Mk, RS L sk 1k,

AT K-Ar 7 F AR 22K Rb-Sr 85 126
PO B AR AT TIE o T O AR SRS B PR
il , S RAREVE D 82~ 141 Ma (E4EH
1989 JAMR LA, 1996), %T# 1k kilis A
KRR YIRS T ATERT A A K
By b A DN L R B 1S A 0 il AT Ar-Ar
A1 U-Pb 04500 % . 430 345 167+0.8 Fl (148 +
0.5) Ma £itdls JAAIESE, 1996), XELTTRERIAG
WS4 A B AR AT BE N 141 Ma, 548K BEA 1Y
BUAERHCA I G . MRS ok -5 3 R =
Y.

BMAMEE (2001) INAL G T T RGuH
HRALEWEIE, HEFT A H oS AL Bl N
—2.76%0~4.58%, 3 1.3%, A NHELK B IRHR
AN, SRR B AR S KRR
REY ., JARa BRI E B H 330, 270 1 170
C=ANEE , B R R 4607~1 200 m,

A EREEHT K

MR & R R 40 o L TREF LA
Z . hARABIIE R AR AR 5 km, TE&T X I
SEX A DRI KL, (A R T Bk f ik
T, BRI 38 A MR T A2 /NG BEA 1
W NW I NE [ A T (B D, 546108 X%8
IR A Ar-Ar AR IS 115125 Ma ([T 5 AR &5,
1996 3 T LKA, 2001), FElG T4 1AL A K47
{9 Rb-Sr ZERTERARNE  (BF v RIZESCRE , 1989),

WA FEH 6 & Au ABRA H 4L,
PR AT 70 T T S A R A2 BB, TR 0.01
~0.03 km' , I IEMRT 660 m, MERH K
AN LB R B LK AN, AR Ao AR
A, EBRNTMLSE B RAERE S K bR, BB
B Ilm MR AR, ARk, HIEAZ K

s Y, e, 3
S NN > "
N TN = @
E K
++**
+ & s
o VN
s AR
7 ‘\
*

o
NN NG LR
NN RN

NN NN NN
A T T S N R Y
PR A A A
AN N YA VAL
AT A Y A A
20 100m o e I
70 100m A

s . NN AN p VL -
Lot [ B2 [+ BAs [
=r &k 0 e

E1 RSy tEREE @TERE, 1996)
LSS DU SRR 5 2 TP OT il AR LB PP LB 2 B R K
Wit s 3 R ARAER; 4 FTELEMBES; 5 (IEL K
TEPGTE L 56— FIBLM A BAEK T & & MBRE 8 WIS

TR s O ARG MR s 10— npibi) 5 11 TR
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AR FIR

AR IE A0 B FARTE 2T AR 43 3 AP B
BB RS A A, T A A A A
G SNV SR S Pae o o ] D P S = e sy
B dlh., BB SN EERY W, FEH
4. A RO IEA RN, HERK A, a5
IR B/ B RERGARET . SR =BT Bch A dE . 7l
VA W BKAL L (BRve FNZE SRk, 1989 L'
MR, 1996), 3 ASRLH™ B B i i AR i 25— iR
FE4R S 433~331, 338240 1 200~174 °C (HB
ORI SO, 19895 PR S AR £ 4, 1992),

PR b EERR T AR R, E B
FEAN F AR R L A A B L,
PR A SR AR S A i AR B
I,

W S {E N —1.8%~2.7%,. , EHH
§'SIH N —2.3% ~ —1.0%, FHEWT & SHE N
—3.5000~ —2.1%, (HBZE A, 1989 T & M4,
1996), & Au AEMKASERIAGLEARP A, AN
ZOP N 1.4%07=7.0%0F1 —52% 0y~ —74%, (L EH
S, 1996), IXELRBARI A& M0 LIER S5 A%
YERAE,

FAEAZLLET K

T 18 RS T4 e R LLI B e XV o 1) R
IEARTSBHBUR 3 O P 7= Ry, 1985), F
RiER-ZL&Rmo HpbmE, XN HERHZEE2
RFER LIRS RS SR AL — B kIR
5WEE, “&R. AERNE =REN XEHE
BN (B D), 0 X ML e R s g 2,
HARABEA . ARG A AL X BEA ) S JE Sk 1
K- AZCA R R IR R A T R 2 i e a
HAEA U-Pb 4E Y R 103.5~107.7 Ma (MRl )] %5,
2001), JEEHE—UCHKIG =Y, B RRALR
R A ERAPER A, AR LT
FER L VRAR R S A AL R R At e A A
29 km' 5 AT LT LLAE R BE 2 A A KR

|:|1
2
[.] 53
e
5
L
F, 7
Y s
EE

vall
F, m“

B1 ZXUSFRMBEEE @8 O
1R BTN s 2 SR LW TN # 53—l
WIAERIBE S 5 A MMV SCHE 25 5 el T Rt f BR 25 6 ol
30ty ff R 57— B AT EBE 8 MM T A 59— A
BRMTARL: 10 W%, 115k

5 SN [ 4045 T4 H i gE R e AR B B .
MR K-Ar 4B 0 92.27~96.0 Ma, % —FE4E Kk
A A A B S R AL S IR S R M R 8
1, KN RE R AT . W9 2h i B AR
(NEE [1]), & J3P8—E1 33 (NE [ ) i3 1L
(NEE [1]) #44 ; Wr 4% HoE m K BCR NW ., NNW
GESN), NE, if EW (NEE) |7 4 41 GERE%,
1999),

T 110 R BEA F Bk A RN AL 3 F R 2
P fE2m A BH 32 SO LB B A SE W)
e, AR BT A6 B B A TR AR A AR A 22 ik
W Bl BT KN ABRS . BRSSO
. OB 20 R, KEE— 2007359 m,
FEVR 807~300 m, JEBE 0.2725 m, Wik MW 44T I
REAG/IN, S HEEEIRG, &fhih 3X10 " ~20
X10 °, ARERE 20510 *~30X10 °, FEF YN
AYERES AT, WONER . Btk Wy 54k
BT, WMET Y BRA . FAb. BT, M
W, R, INEED . DL R . I
A RERRMARS A, HEAtk, BTk, 4
b, k. BINAL, Sarafh, BRI LR
e ks, Atk b, &by
SRR R Y] e RIS, 1993),

oSk 1l & B I AR S AR S — IR B ol 177~ 286
T, BTG K, 7 4Pk oS Hnh
0.64%0~2.48%0, ¥ 1.7% CREEM, 2002),
N FIRHR . B BRI 9 A S AR B R Y oD
h—61%,~—80%0, T 6°0 K —2.2%,~ —7.44%, ,
TR LIRS E CREER , 2002),
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EEERBEH K

SN RO T SIS RTINS Z R4 15
km &b, “GICA” JERYEEHUVE M g4, B
TETERREEE —+=4F (1684) BEAMAMICE, 26
i N (1890) MBS T AN K BAb 4, 1898
R BILG ML X 0 Bk . B2 TR, DhJG it i
[, HERPE, BRI RWA BN AR . D
FIFE 1 Z B A A G0 B A AR — 28 5 Au 142
KA 2) W As, Bi, Cu, Ge, Sb, Sn FH
F8R4E-4F K, Mn, Ga, Zn 8R4 H1K; 3) Hg
SME , H-E0fLIX 1 Hg S35 568 K 100X 10
~300%<10 ", &JRAEH IR 90 4, DXL
200 t, U004 fith B 0BT & BRI BB A B R AE
NN SPS  N

SINA4 D FIRMF AR LX . 2%
K RAFEGEA G WL, R, R
KIS LRI Byl 3205 . ARAEDG . FERLS A fa
S, & G 7 RS EBEXONREE L, X
WEHA AL, L, L% 3 Maiils
T 0 ARIRAE AR SR, KRR 43 Ryt X
PIASILAENICIR &80 5 At AR At (B
Pl FRABEARR S A s AL R LR
Sk, ARINBEE-HHPKKIR 2.3 km, AL
RSB AR K L JE 515 m, FHKE
SN [] , fiim] E, {Hiff 707, FEMEFHK 620 m &b, FA)
5N RINER 5 FERH BRI 430650 m,
SREWFFE LT 160 m &b, BRIFEN RAF5E R, 5
PRI TR BGR BE 350~375 °C, THHER 200 °C,
WK EB R AR )22 0 A R 25, B
BT, BRERARE G, B LA T R A A
Tk IAE LI, HAA AR B AmE S . A
FEHLA AR A, [ 5k 2 AL . 7Y
AT 37 SRS ARG LF A 5 AR 4~5
SHRERAPLE  Lucky) WA, KA MRS A
(IR iR € [ o T 7 NN <0 NN o 1 T NN R 1
. WAk, B RKAFIRDACH LA (&
D), MAA AR AR E . AR AN
1040 m, AR 1A K 35 m>X 110 m, A A2
WEEDE , AR TEReEl , sokfefesife, mH R
& Au, FARRA AT A S 100X10 7~

S Au Cu

‘.
Bk N

A4k

ﬁﬁﬁ'm@?ﬂ ’,% SCH

E T
E=KA

500 m
— L

B1 &RATKiRE
LR 2K 5 TR

1000X10 "R 4Em 9 (&), IR EEMNILK
)30 m, JUAFIEFHLEE S0 K EZ T YR w AR
SRR YRR, W, MR NEE, 7
N ZRERET. VKERW LA RORIE A . EES ko
WKEFR A Sk, £ 800 m, Wik Iemifl, 4=
Ab YR SRR 10 m, B BKIM PEBEMT, A S hkRE G
VoUW

SO TR B 55 =2 kG shia 5%, Hk
PR TR SRR, AN G0 L i S i
VAR S T T TR 1200 m, B RS b IR
JEAERM ONF 100 m), B4 BN H R
SRS . SV IRhaE L ET R R
Hh g, HERBCKERCK, Mk, 175
WKL G iR b 20 WA R e, Sk, A
HANZEMNEE, /N T IX kR & 41k 100
X110, &LIAKRE. WET ME &gy =W,
FIAR G 6107930, HARERIEZ AILGCK, 24
100 AERTTE/ NG A ML IX R B 10 ke AR RSR
G,
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WX HEEH K

SCMFEET LTI B ELAE AR 35 km 9 X
M, 1967 A, TEXZ DXHEAT BRI R4 I8
WE L EK, 1976 S TF MR HBEAT & 0 3% A 4K,
fifis 10 ¢ AE, B PR TARIURE & i va i 6

R VG LA 5 08 1L 15 68 Y P e 2 B R L (&
D), B IXH R R 5 AR R A (00),
AR EANEH FRRS , Ribdeikbi s Ez,
il 54 48 0962 X107 (2801FRE A ) 1 X ML )2

B1 XHEeW XHFE

€1 —AEE, BAOMTRA: Chog— KA AZ S pg—XRE: B HMEHE: w—RNKHE: s—WKE GNREREE);

A ERBYEIK ;A AEPEE  Anh KATARBES ;s SKB & RALBRBEATRE : B4,

Bd s B o WRERE 10— RHK TR S

BUAERAES s 1 RUBAIRA LS 2 W, 3 &0 kRS 4 Wk (&

SR 2R , GE M NEE, 5l SE, fHiff 30
807, JmAH Ll XK P L R SF 1T R
R SE 3, Wi F2A NW [ sk PE s sk P PE R 2L
NEE [l FEAHPEWT 2, NNW ] FE-SKAH PR, A 9%
HEEONRTELG ., HH— BRI Ly
o, WRIEE EZAT T XRES , B, gk
YA, RTI4TN,
GHRSZ WK IR, S Au B
i M T H A Au AR BT Bk, 7=
TR R U S L A R R oA
TR K SR B AR R R ) R R, X
NILR B 15 2658 Au £1 5B, oMKk 69 4>,
Y R ZHKCHT E 17 R NNW A5 NW ), i
6] SW s NE, 735l i K 1 f s L i o 72
907, KAl ICHEE 30071 810 m, BRI N

itk BEBIR, — O LK, FK K 700 m,
JE 1 m, A9 3.25 m, $0 A T WA IREHY
5rh Za BEmALY F Au SRk, BERDTE Au
YRR Au Ak, ZEERALY S Au 1
JKO YL GO BRSO, T, NBERT
MR ARG, R0, RabHA R, AR
JEH ) EZN IR AT, < R RRAT AR SR
e, DERAFAET BAE, J7RTE RN, NW
[ VBT 5 R S A R 3, T 2R O A A 3
NNW [a] W32 2 i, &0 Ikon g2
[N EERS KA AR R

W AR A R T A B R BT B O R
QA (Lo, HAMOREEER (L), S
CO. FL AR (1) k& 7 f NaCl £ AH £ 25 1K
(D, BERR AR AL, AR, Bk,
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E A PR AR B S YR BRAE B
R0 SpITNE S v V61 W 77 N e e X e 1
WA . Wk E-Z &R IR, &7 K
B AR COx S B ARAAY , TAH 5 FH
FEZEZE Na K , Ca . Mg , I FE2&
Cl . SO0 . F , B IERE R 190~349 °C, JRH"

1o 20.07~76.0 MPa, B %I pH {EN 6.16
~6.53, Eh{H N —0.281~ —0.280, lgﬁ)zﬂﬂ—%’\’
99 Tafoo, 0 5.2 4.3, BB EIE I Vi
AR (131.4£3.1) Ma,

WZHRPREEH

AR IR R 0 B IR FE E, 1989
AR RS AR B, LT U AR WTRA R
By, & bRt RSk . e B A
IK—2% EW [ A4y i FER i i ph Az g vh - (1B 1), &
A JZ AR TR AR, P2 LT
KA, BERRARER ., NAaRZFRIRPE, £
P LA S A AT IR IBT SRR, AR
S5 R T TR TS S, 7R P -
FAET NNW e H R, 580 il A L4
UK IR A SZ T WA NW 1] W RSS2 i 42 i 1=
fr. AR EOR I E K T Nl AR A
RS T LA AR BRI B T BOA TR T Uk
B, 2 EHLHIT 2RI ERR, IR Z R
TERMEARRA R NI T s &

<
1 3kESH X5 EE
Q—%MAR; K—HER; ,—LEP%; O—BEHR,; €,— L%
R ; €,—PERG; € — FERA; Ars— Kb FRILPELE
WA s er—IERKBEA; o —RKRINKEE; Br—RUBARS; 1
SEPWTE B R 2RI 3 RS L

I T8 AR5 . &8 B 4FkY 188180 Ma,

B R T EW [FBRAH N . 40 R 2500
A7 T B Ml e il A £ % PN B 0 okt A8 R 54 1 = o
(FHEBTD KESKE GRFD Ana2mdh,
BRI, BER . HP=R S Bk iy AR —
M, THRSEA RS LR, Au/Ag (HAET R LB
N1, FERICK /6, H A E B LA Au/Ag (5
W, AR, 1) RARA ZKNKE S
AR ZKINKHE) R ERAeRSE ; 2) e
B AL KBS A KBS ) Bk R
BRATL 3) TRAber fb IF KB T ks i B £
BRAR 4) BERMBREN ; 5) REAbRER AR A
By 6) WIS A= (Al KA MRS
B 7y AR KR ORI Ha s ksl
SHYAHERA . WA, MY aRE . B
K., SRPERIRAI R 7.54X10 °, FEEE AR
Mgt wEfk . ORI SERERER AL . R
EBAE 140~250 °C,

R TR R HO, S AR%RMNa , K,
Ca’ . Mg , Fe' F1 CO., F, Cl & /0% CHi.
HoS, No %5, TG H A7 4% 5 AR P30 4 Y00 AH i 1 e
. M COH0 W KRR, & Noy HeS,
CHi 5 B2 VAR ™ HA A 4 B o BB o7 1 1 Bl
B, EP IR RS S A B, T A O CO.
CH. , No S5 B RAIL, R BOfiiRE KT e+
360X 10" Pa (JREEZ 1 000 m), BEJF 0.7~0.8 gf
em' , HEBBEVRAA , W BERE IS 0.9271.08 ofem’
AR R A, B B IR R (% ~60) 1Y
CO:-HLO Jilhk ., & &L, B BRI & 0y K
R, A FAE CO. . NP ARERE (4~
106 ) KIEW. W BRI ALK, AR T
Ak, AR EERE (200 ), Ca' F R
WS, FESRERERE . AnaBaHE
VEFA %, Fir BRI U R AER UK A
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MEARMEEY K

AT PEMES T B IR FE AR 2 92 km 4, K
ATV A 2R R LU AR AR B b 2k By 5 11—
WAL, X EEH)ZE N T B S5 oA
Prridl . o —2 5 IR RS K LU e L
. hRIA . R KILfmths . BERCHSEA
W, RAAEZ GV KINK S, INKEA.
TERABER . DA RS B I 15 R AR B i 2 2
km &b, 0 A AR EZ BBV, 07X AETE
—ANEK LT, BRSO TR, IR
] NEE I NWW mJEHEW L E . 0 0EEA 132k
LLMLAA T 24 0 X IR 2 () R 45 o, R0 — 4
NWW [ (Ve 24 7= 1, T8 B — 21 LA S kol 3=
R BB (B 1), H8T AR RA L iR
(B3R, 2002), CRESTR 34, Lo gk
F2IAE R, SRR, BARER 73~108°, fiiH
N, fiiff 32~59°, 29340 m, JEEEH0.9~6.8 m,
FEHIERAR 300 m, IrHBFREE , MIREAEZR, Ls
WRRAE F R M Bk A b, 3B ) 1127~292°, )
b, fiffa 56°, K29 320 m, B 12.2~20.3 m, L
R, WAFFZ A okl faiRa T, Bl AR
A 2 1 TR 43 A 1 T 8 ARG  ik R A
B, JEE SR AHYILR, FEIEAA AL,
WA Ak, Stk ik, vk A1k,
s Ak, FEA AR EAT e . LA s )
FEARI A aEAHT . Jefbaly . skes o bl fin sy

bt (ERUASE, 2000), WA B TIEE ALY
R, Bk & <1 , BT WAL o BT R
AR A AR A - E s A
RE 2K A, FEERT Y EG . B,
WD, S0 YRS M AR A . HIRAE
WA &N E, Mpestufkskz., ELR
WYEE LR, A%, A, Aotk st
. kKA, Mha . SmsamErRa, oaTE
M EE AT VKA, s A R s e A SR
IR IGHR TR IR IR . 0 B B
ARFGORLIRZER L ARk, ootk Sk, 9t
AR BSRFIBSIRM 3, B A VR AT 43 3 A4~
BBt . O A S E , TR Bk 04, kiR
BR, &Y, &M%, BARE] T
s @ ifkdn) -EREIramB, haEEy
TR L, 52 X IR R0 Jok R T f A 5 Jok P 24 B 72
W, TESRB R B 0K s O NIRIRERITEL . B
WA NK . BINERT 2 A B B S kiR 2
o ZEAEFTAE (1998) I Rb-Sr &5 B4k 5 il
W IXZIE, PR AN, RUERMARS, 1€
BRI RIS 45 Ff1 TR BE K 4 5 AR I8 43 il R 285+
12,2931, 261.6£7, 2663 Hl (256.8 £13)
Ma, 3 %58 ke Au A8 Rb-Sr ZEHF R A% Ay 288+
7, 2167 F1 (244+9) Ma, XSLAERAHE W 4
B 5 20K LA AROE S K,

J:\” vvvvvvvvvvvvvv ZK480 P
vvvvvvvvvvv @y vov vy voow e

S @ZKA802 ¢
EN UOR D
=® 03,7,

b ZK43803
7K4804 ZK4801  ZKA4305 ZK4802 A

LA L
A LA

P
& a 3
A A

[NV ++ +
s [

o [2ac] 7 [ ]s o [ ]| @] [ 22T s

E1 AEMRSTHEE ) MHIEE b)) dEFEmAS, 1999; 2z, 1997)
1,2, 3, 4 FoBGMFIARTTA LU, W9, AR, 2, SRR WA MTREIR S 5 RBEARK; 6 WK
Bk 7—omNKE ; S—Wi2; o—At AL, 10—aJEk; 11—&u ik, 12—&54L; 13— mgk
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TR B R Y — R B 109~250 °C, £EPhdE
130190 °C, w (NaCl) —fB>4 0.846 ~6.7% , i
IR 9.2/ ~19.200 (BRI, 19975 AR,
19985 F A SF, 20005 FR R, 2003), ik
WA A B FLLK FINa A%, HK /Na
>1, bica Mg L L BIETIA ONE,
F i, S L RO il Co. B, AE B
CERUA %, 2000), BEERH B 6 4H oS (A8
F 0.1%7~2.39%, , F39 1.05%,, +orii Bif
B, B O S5EE KA TR oS S E A
B FEMASE, 2000), KGR AR, 0 4%
Jif#A 0 CAEH —5.5%0, 5 Hoefs (1997) FL5E
SR IEEREN Z Ml (—5%0=2%0) TR, B
AN B SRR AR AE . B A BERRL A L

&S BIE 4R R —0.1%0~0.3%, K1 —0.2%, , Wi
FER CRRUASS, 2000), & Au A bk A e iy 3
IR HLAE R 0.704 97~0.705 9, S XZIE, K
PR RS RN AE B BE AT O 800 IR LU M (0.704 6~
0.705 4) TorHaE CGEAEFE . 1998), W ik
SAa21ls, BB BEE B b N 7 i 1 il o il 2%
FEAKAML, B WA, BN LM Fu
SH (EERE, 2003), 6k, REAEEEN 2 X
FICR PR G 7S B 4 R IR T s AN kol
o SR B YO B RERAR SRR oD [N
—90%,~ —119%0, 6" O ffik 4.7%,~8.5%,, ¢°0
IKAE R —1.6%0~ —12.7%,, LW FELLKS
Bk A E GRS, 2000),

MEFLAET K

UL T4 5 B NE 29 130 km &b, K
b 0 B R A A SR, AR VENE R BB
NG RERAF R GR K rp , B7 X H R 22
KR ARG A AR N L ) — SR AR L s
(B 1), AFm R 2 A AR, 83 24 kil
IR M, A5 — B A — e A N
i L s . TR, BINZXRAAREA LA
AL, S BIPERYE . BRTEG A IO E AN

F . AAUHA R T ERLARESCA A I/ s K
Hed , BROASESCE . KILMiReS . SRS AE
SRR . A A HERIGEERIR R, Skl
FE BRSNS 2%, 2001a;
2001b), B 5o P AR O & R o X K A
1976) IMFFEUEFAR N L T EBZRA K-Ar 4565
9 354.4 Ma, ¥ KILEEPUE K-Ar 4RI 326.2
Ma , 5K DL 55 (1992 )il 22 45 45 A iR Bk K 5 228

rrrrr

rvry BRVEE rrwsw v v v T

S R A R A - - R R I R I I R - -
PR A AR R R R R R R R R A

r’5&6/117//8(:;‘9

o o] |6 & a2 liviwiy3 [ il 4

-~

E1 HFEESUWAETHEE dilrEass, 1999)

QWA ; I FRPGWERA ; 2 F ARG EIEBR N LH BRI RS 4 ;3 DIEEAR A L2 — BE S5 BERCa FE 45 Jal
FiR e 54— EEEEMR A D 4] T B a3 g 5 B BRI — B X s KRB s Z I 6 K T a0 el
G5 s S—SLINANHEDIWIZ ; 9— IR
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K-Ar 4E#% 4 309.6 Ma, #"IX KZAME K ILE R, W
KA LIRR, PR 2L B . IS NE
B, X KILARE . AR R,
WMABES . R BEA R LR, DSk,
Sy C B 5 e . | 10 AR 6
M RA R (B 2), B R TFIESSEERCE . X
oA MZEA Rl T, Sz
WL AFRAR AR T 5 K & in i) NE [] 724
ZABRPEH] . MR SN ST KT
EBAaE, 1999), TRECR, 5, BRRK
PG, B AE ] 40~45°, K 80~480 m,
JE2~4 m, B ARJERE 7.1 m, P67 1.1X10°
~8.8X10 ", fEkfE 18X10 ", WA 2E A Au
ASERUFNS Au A KA, 0 bR ib ) o —
K6~ BB, TAhEET Y E
BUA B, AT, TR, INERT, BRP.
R, B, RERRDT, SRR, BB, A
W&, WEVIMARE, E&ETYLATNE,

rrrrr
rrrrrrr
rrrrrrrr

rrrrrrrrr LA S
rrrrrrrrrrr

rrrrrrrrrrr

rrrrrrrrrrrrr
rrrrrrrrrrrr
rrrrrrrrrrrrr
rrrrrrrrrrrr
rrrrrrrrrrrr

rrrrrrrrrrr
rrrrrrrrrrr
rrrrrrrrrrr
rrrrrrrrrrr
rrrrrrrr
rrrrrrrr
rrrrrrrr
rrrrrrrr
rrrrrrrr
rrrrrrrr
rrrrrrr
rrrrrrrr
rrrrrrr
e e e

|
rrrrrr
rrrrrrrr

£5T

R
g

A BRI [ )4 [

CRE -6 [v]? [7]s 7o L-To

B2 HEESWASY Y wMTEIHBE dnkLIUESE,
1992)

1, 2, 3, 4, 5 FAHG S OAR Py 1L L0 S5 B IR 3 . 5 25 R

FRRE , WECH , s, M2, TREMZRZ IS ; 64

PR T—8W RS S—&0 & 9o—WiZ; 10—fENW2

HYChEK A, A, Babk, \EnfA, #a, %
A, a6, DuBs A, mEA, A, o
EMZENA . §AN ATE—F ATERRR AR
REsM, B ARE EEA K, RYAMRR,
AR FEA R, EEL. Atk SHRA
fb. @At iRk, S Ak, SERALR
B L, HA B AR AR sy b, Sk AR A Hp
O PIIIARKIR . A, k. 28 bRk
Wik~ EREkaEfk , EEPb, Bt RER LR
fb—=mibath, HabHeMeEfb—~iiihib, 1w
AR 2 LML IR RAE 23 i 45 oL
DI ZIRELL . Bt Ry Ege e, &
ey, MU A GRLUESE, 1992), Xl
A (1995) KR 1ER R 4 BB . Sk
N - B, 28 BRI . BTG
PeA B (BB E MBRERER B B, H AT
K I AR G, (S50 S AN
BBt Kl (354.47~309.6 Ma), I, AHM
AT IR R A et

W AR A AR L SR Y — R 242
~310 ‘C, F¥# 272 C, w (NaCl) K 1.2% ~
10.506 o WA TR BE #E 500 ~ 600 m (K DL#E 5%,
1992), WiARM A FBHESFLL Ca” . Na' AIK K
E, PEME s BIBFRLSOT MICl R, A
F o, SMsFL o hE, CO. kK2, L&
CO. N, il CH,, BEKH", FH ME £ oS4
AT —0.7%0~3.8%0 , W H 2.5%,, &'S fH7F
2, 323 0, ROBLER K B R 4 5 0 g A7
(Hoefs » 1997), KILZAZGRAY FEEORIE, H5EA7
FRIERBH , 0 F A KOLLEA B TR 28 4 A
—3, BRENTAILERRIE, BIVRT e, T
A Ov swow LT —3.2% ~ — 0.1%,
8 Ov-swon K 4. 1%0~7.7%0 , TR FERIE Tk
ERTR A . A BE AR AR oD {E > —105.8%,
~—121.2%,, &°OfHM 4.3%,~13.5%,, 6" 0x N
—3.8%0™7.5%0 , TR FAR N A HK G R
KRR E . BEE R TER BT . KK & L
2N

FENIELEH K

XU L7 T L LI ELIRAL P 95 kam Ak, 2
RIS M B A B T 1994 AR A BLAY ObRAR

HAF, 1999), JCHBF I A AL T P A A P AR R
A AU R T B IR R R, SRR Bk
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g Gl 0 XN ERHLZ A T A g EUE IR L
H—EW-Bh AR O A JE s, R, 2k
I E . WBUBCKIRE RS . EUa JeE Gtk
FAAM (B D, KIAEESmERY GZRY
85, 2004), @ DX ER D FE AR VY T TR B A Tk
FASBEA K, a1 T XU L RHZ AR I,
WS, R RUZRAESR K 3607550
m, J£0.6~12.5m, fRIER 113 m, 1] NE—NNE
R, Ao A A RRIR . 0 I EKCIR 4 ki e
AR, T —BR 2X10 *~8X10 °, ik 33.8
X100, SR EE TS, FE. ARE.
LBy MEEA AR, B, HRAKEKA, 5
WA, Btk %A, A, SilA. %A,
WY E S (1999) MTERL, 10 e A

SJ@ . Au 9.17 X 10 °, Ag 3.72X 10 ", Cu
16.7X10 ", Pb 13.5X10 ", Zn 51.2X10 °, As
262.5X10 ", Sh 36.9X10 °, Hg 3.14X10 °, Bi
0.49X10 ", § A HA ¥ AT A ROREE K . fA
BRIR, PURRIRFIIR RIS . BlA s A ik ik, 5
Bk, SERAL. kK Atk, BabHb, Glea
et , A BB, N EET
Iy NBRERRE PR BR A A | e S Rk . A
KA WRKH R, AR5 A A
FA Btk SRatb MRk ; %
IEWISE , 2004), R PEFIRIS> R 2 BB, Hoh
KANPIR B E B AR WL PR B
S FEERL BB, BB Au ASE (KK D)
P K e AR R E T 4B

A B
o I
FFER zK402 A
A ZK405 7y 404|ZK401 ZK403 VeSS
~v = WMOA \ ':'-:v":\ \?k/..;é;A_'v\";’ ¢
SUATR T WY Y A =4
VN YV Y v \YA Y
MM p WA
W A N
v\ VSR
7 v /REY
/A I/va
V'V

ez |

o XAl
AN

ok
N3
3 |£..\ 4

V"VVVV]5|>< ><|6|&|7|%|8|),,)’/|

10|M111|Z%402|12E13

E1 WELEF hREEF 4 BIR&ESEE 2R, 2004)
I—TF ARG EIERN DA —B L s, LI KLES ; 2— O I ZBIRSUs . WK LIRS A 5 3— IS B BE K AR5
A BT BEIR A 5 — R A 60— MEBUE T H R BEE K 8P R W2 ;9 — W2 ;10— IR S g5 11— JI Rk ;12— 45 fL K 4 5 5
13— b

W ASEINE, WE8ts, REHEMA RS
R 1 E A AR RL . R B AL ) 5T 5 K -k
i A ¢ OMCER & 58, 19995 XIS S5, 2002),
AR S S WA R 0.705 2+
0.0005, JWERH Pk A bbb (X)L e,

2002), HAH &S EAT —9.7%~1.6%0, #
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Age of the Pueblo Viejo gold-silver deposit and its significance

to models for high-sulfidation epithermal mineralization

Isotopic analyses were undertaken to clarify age rela-
tionships between mineralization in the Pueblo Viejo high-
sulfidation epithermal deposit and its host Los Ranchos
Formation . This study is important to models for high-sul-
fidation epithermal deposits because the Los Ranchos For-
mation is a largely submarine , island-arc tholeiite se-
quence , very unlike the subaerial , calc-alkaline volcanic
sequences that host most high-sulfidation epithermal de-
posits .

Previous U-Pb analyses of zircons from the Los Ran-
chos Formation show that it formed between about 118 and
111 Ma and was intruded by the Cotui stock at about 112
Ma. New U-Pb isotope analyses of zircons from quartz
porphyries at two different levels in the ore-hosting , upper
Los Ranchos Formation indicate an age of (111.4 =+
0.5) Ma (MSWD = 1.92), essentially the same as that
of the Cotui stock , confirming that the stock was probably
the source of the quartz porphyry magmas and mineralizing
fluids . Rb-Sr analyses of sphalerite from gold-bearing
veins reflect mixing between magmatic and seawater Sr
reservoirs but yield no age constraints . Ar-Ar analyses of
illite from advanced argillic alteration in the Moore ore-

body yield a plateau age of 58 Ma interpreted to represent

complete resetting or neocrystallization , probably related
to the thermal effect of small diorite intrusions immediate -
ly south and west of the district .

These measurements , combined with geologic rela-
tionships, confirm that high-sulfidation mineralization at
Pueblo Viejo was coeval with deposition of its host Los
Ranchos Formation , part of the island-arc tholeiite se-
quence that forms the base of the Greater Antilles arc .
This greatly expands the types of volcanic terranes that
might be prospective for high-sulfidation mineralization
beyond subaerial calc-alkaline sequences to more mafic ,
dominantly submarine , island-arc tholeiite sequences . At
present , relatively few high-sulfidation deposits are known
in island-arc tholeiite sequences . This could reflect the
greater difficulty of developing large advanced argillic al-
teration zones in these dominantly mafic rocks or simply a
failure to recognize island-arc tholeiite sequences in volca-
nic arcs that contain mineralization . Exploration might al-
so have been discouraged by the fact that most island-arc
tholeiite sequences are dominantly submarine and contain
exhalative mineralization . That both types of mineraliza-
tion might form in these arcs is suggested by relationships

in the Tonga-Kermadec ridge and adjacent areas , where
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dacitic calderas in island-arc tholeiite sequences host ex-
halative and high-sulfidation mineralization . The pres-
ence of an unusually large deposit such as Pueblo Viejo in
an island-arc volcanic sequence is attributable to the iron-
rich nature of the wall rocks , which promoted early depo-
sition of gold by sulfidation , and to the presence of car-
bonaceous sedimentary rocks that isolated the hydrother-

mal system and promoted ore deposition . The age and iso-

topic data show further that these carbonaceous sedimenta-
ry rocks were deposited during ocean anoxic event (OAE)
1b, encouraging speculation that other island-arc tholeiite
volcanic sequences containing ocean anoxic event sedim-
ents might also be favorable for high-sulfidation epithermal

mineralization .

Economic Geology , 2005, 100 (2)

Geology and genesis of the multistage high-sulfidation epithermal

Pascua Au-Ag-Cu deposit , Chile and Argentina

The giant Pascua epithermal Au-Ag-Cu deposit is lo-
cated in the El Indio belt of north-central Chile and Ar-
gentina and was the product of a high-sulfidation hydro-
thermal system . The host rocks consist mainly of Triassic
granite and heterolithic Miocene breccia pipes . Granitic
rocks host ~~60% of the mineralization (or ~>80%% if
granitic breccia fragments are included ) but were not the
cause of hydrothermal activity . The economic mineraliza-
tion forms a large orebody centered on Brecha Central ,
the largest of the breccia pipes , and several smaller satel-
lite bodies that are separated by zones of subeconomic
mineralization . Hydrothermal activity produced two main
stages of advanced argillic and vuggy silica alteration .

These were separated by an intermediate stage of
argillic alteration , silicification and hypogene jarosite ,
which occurred penecontemporaneously with the emplace -
ment of Brecha Central . Main-stage Au-Ag-Cu mineral-
ization occurred toward the end of the second stage of al-
teration and involved precipitation of native gold with py-
rite and enargite and incorporation of Au in the structure
of these minerals . Four types of mineralization are recog-
nized based on the occurrence of economic concentrations
of Au in rocks containing significant amounts of the fol -
lowing minerals ; 1) alunite , pyrite , and enargite ; 2) py-

rite; 3) pyrite and szomolnokite ; and 4 ) native gold .

Mainrstage gold mineralization was followed by a sulfate
stage represented by barite and anglesite at lower eleva-
tions and barite , anglesite , plus primary szomolnokite ,
the first reported occurrence of this phase as a hydrother-
mal ore mineral , at higher elevations . Late-stage silver
mineralization , characterized by the occurrence of micro-
scopic Cl , T , and Hg-bearing phases in voids and
fractures , enriched the upper parts of the deposit , forming
an extensive subhorizontal zone that overprints previous
alteration and mineralization . Advanced argillic alteration
and high-sulfidation mineralization at Pascua are inter-
preted to have resulted from a high-level hydrothermal
system developed above a porphyry stock located in Ar-
gentina . Extensive vuggy silica and advanced argillic al-
teration reflect interaction of the wall rocks with acidic
magmatic vapors . Gold , copper, and arsenic are inter-
preted to have been transported by these vapors and to
have deposited as a result of their cooling and subsequent
condensation . Ore-forming hydrothermal activity terminat-
ed with silver enrichment in response to the condensation
of residual magmatic vapors during the waning stages of

the system .

Economic Geology , 2005, 100 (3)

The Hishikari Au-Ag epithermal deposit , Japan : Oxygen and hydrogen

isotope evidence in determining the source of paleohydrothermal fluids

Quartz , adularia, and clay minerals from low-sulfi-

dation epithermal veins at Hishikari [ (1.370.7) Ma |

were analyzed for their oxygen and hydrogen stable isotope

compositions to establish the source of paleohydrothermal
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waters . Veins consist predominantly of adularia and quar-
z , are banded , and exhibit a range of recrystallization
and replacement textures indicative of precursor silica
polymorphs and platy calcite . Adularia/quartz ratios de-
crease progressively from older , sulfide-mineral bearing ,
outer bands to late-stage , drusy, barren quartz in the
central portions of veins .

Gold and silver occur predominantly as electrum ,
but smectite and vermiculite that occur as disseminated
zones or thin bands (<{2 mm) in early adularia-rich stag-
es of veins are in some cases impregnated with microme-
ter-size native gold . High gold (500 X 10" and sil-
ver C>150>X10 ") concentrations in veins occur within
bonanza zones (<50 m vertical and up to 600 m horizon-
tal extent) » and values (Au <<60 X 10 °) sharply de-
crease outside those zones . These zones characteristically
have relatively high adularia/quartz ratios C>0.5) . Posi-
tive correlation between Au-Ag and the adularia/quartz ra-
tio, the presence of platy calcite , Au-bearing smectite
and vermiculite, and constant vertical elevation of ore
zones are permissive evidence that boiling controlled ore
deposition .

Quartz and adularia in gold- and silver-bearing parts
of veins have 6" O values that range from 7%,~~9% and
5%0~~6%0 , respectively . Late-stage drusy quartz usually
has lower 0" O values of 6%:~7%: . Gold-bearing smec-
tite and vermiculite have ¢ O values that range from 8%
~ 13%y and 6D values that range from — 55%, ~
—85%0 . Late-stage clay (smectite and kaolinite ), a
common alteration product of adularia in veins , has §'0
values (4%,~~11%) similar to those from early-stage clay
but dDvalues that are distinctly lower (— 90%, ~
—130%0) than early-stage clay . Oxygen isotope equilib-
rium temperatures between quartz and adularia are 2207~
250 °C and 170 °C . Average homogenization temperatures
of fluid inclusions from early quartz and adularia are about
180~220 “C. Quarlz and adularia results indicate that
the ore-forming hydrothermal fluids at Hishikari had
5180H20 values that range from about —4%,~0, 0 en-

riched
(—7%0) . The Au-bearing smectite and vermiculite have
caleulated 8" On,o and Duo values of 1%~ 4%, (at

temperatures of 200 °C) and —65%,~~ —40% , respec-

: . 8 -
tively . Calculation of & On,o variation as a consequence

compared with present-day meteoric  water

of boiling indicates that closed-system boiling was more
likely than open-system boiling . Assuming isotopic equi-
librium between columnar adularia and adjacent fine-
grained quartz , then the lower calculated equilibrium tem-
peratures of 170 °C are consistent with a decrease in pres-
sure causing steam loss and the formation of amorphous
silica from fluids that were silica supersaturated . The cal-

culated & 8OHZO and 0Du,o values (from quartz , adularia ,

and early smectite ) suggest that mineralizing solutions
were a mixture of magmatic and meteoric waters . Alterna-
tively , water-rock calculations indicate that these values
could derive from heated modern meteoric water that had
undergone isotope exchange during circulation through
basement rock (water/rock ratio 0.173) . The overlap in
oD values of magmatic water (—30%,~~ —70%y) and
meteoric water (—50%) at Hishikari makes it impossible
to clearly differentiate between these two processes .
& Oguaz values of veins have a north-south zonation , and
values increase to the north , possibly reflecting a source
or fluid flow direction . The latest-stage drusy quartz from
the central portions of veins has calculated 5" On,o values
between —4% and —6%, , close to values (—7%0) of
present-day meteoric water . Late-stage clays (smectite
and kaolinite ) have low Dwo values (— 110)4 ~
—75%0 ) compared with present-day meteoric water
(—50%) that cannot be adequately explained by fluid
mixing or water-rock interaction . 0D values of water ex-
tracted from fluid inclusions in adularia (—110%) and
quartz (—70%,) at Hishikari are not considered to be re-
liable for estimating dDu,o values of paleohydrothermal

waters .

FEconomic Geology , 2002, 97 (3)

Lode gold and epithermal deposits of the Mallina basin ,
North Pilbara terrain , western Australia

The Mallina basin, in the central west part of the

North Pilbara terrain , is one of the more mineralized parts
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of the Pilbara craton . Three styles of Au mineralization
are present in the region ;: 1) lode Au deposits associated
with sericite-carbonate-pyrite alteration assemblages , 2)
lode Au deposits associated with pyrophyllitebearing alter-
ation assemblages , and 3) lode Sh-Au deposits . Gold re-
sources have been identified at the Withnell and Camel
deposits just to the north of the east-trending Mallina
shear zone . East-trending mineralized zones at the With-
nell deposit are typical of turbidite-hosted lode Au depos-
its in that they are late tectonic (synto late- local Ds ) and
associated with extensive carbonate-sericite alteration .
Gold mineralization occurs in planar quartz carbonate
veins and with pyrite and arsenopyrite in the host rocks to
the veins . Fluid inclusion analyses indicate mainly low-
salinity , carbonic inclusions with moderate homogeniza-
tion temperatures . The lode Sh-Au deposits have a similar
structural setting and fluid characteristics . At the Camel 2
deposit Au is associated with syn- to late-Ds pyrophyllitic

shear zones that have overprinted an earlier carbonate al -
teration assemblage . Structural relationships and limited
Pb isotope data suggest that the lode Au mineralization in
this district formed at about 2 900 Ma .

In addition to the lode Au and Sbh-Au deposits ,
north-northwest-trending quartz veins have textures typical
of low-sulfidation epithermal deposits . The lithogeochem-
istry of samples collected from these veins indicates local
enrichment of Au, As, Sb, Ag, Te, and Hg, which is
consistent with an epithermal origin . Based on geologic
relationships and Pb isotope data , these deposits are in-
terpreted to have formed in the Mallina basin at ca . 2 750
Ma. If they are true epithermal deposits , then they are
among the oldest known . Their presence suggests that pr-
eservation, not Archean age, is the key control on the

temporal distribution of epithermal deposits .

FEconomic Geology , 2002, 97 (4)

Telluride mineralogy of the low-sulfidation epithermal Emperor
gold deposit , Vatukoula , Fiji

The epithemmal , low sulfidation Emperor gold tellu-
ride deposit in Fiji, hosted by Late Miocene-Early Plio-
cene shoshonitic 1ocks , is spatially related to a low-grade
porphyry Cu system on the western flank of the Tavua
Caldera . Gold is largely in the form of invisible gold in
arsenian pyrite but 104 to 50%6 of gold is in the form of
precious metal tellurides . Gold mineralization occurs in
steeply dipping dikes and faults , flat-dipping structures
(<C45%) , referred to locally as flatmakes , and at the in-
tersection of two or more structures referred to as shatter
zones . Petrographic , electron microprobe , and scanning
electron microscope analyses of ores from some of the more
recently discovered orebodies , Matanagata , Matanagata
East , and R1 reveal that tellurium-bearing minerals , syl-
vanite , calaverite , krennerite , petzite , hessite , colo-

radoite , melonite , native tellurium , and rare benleonard-

ite , formed during various hydrothermal stages , hosted in
quartz,, and to a lesser extent arsenian pyrite and tetra-
hedrite group minerals . Sylvanite followed by krennerite
are the two most common tellurides in these orebodies .
These tellurides show no systematic spatial distribution
within flatmakes but there appears to be a higher concen-
tration of tellurides where the flatmake intersects steep
structures . Gold-rich tellurides preceded the formation of
silverrich tellurides and were constrained at 250 °C in

logfs, and logfr., space at —12.7 to —10.1 and —9.4

to —7.8, respectively , based on sulfide and telluride
stabilities , and the composition of sphalerite . Ore forming
components , such as Au, Ag, Te, Cu, V, and S, were
likely derived from Late Miocene-Early Pliocene monzo-

nites in and adjacent to the Tavua caldera .

Mineralogy and Petrology , 2003, 79 (3-4)

Predicting gold-rich epithermal and porphyry systems in the
central Andes with a continental-scale metallogenic GIS

BRGM’s GIS Andes, a comprehensive continental-

scale metallogenic information system for the entire Andes
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Cordillera , is based on original syntheses structured into
thematic layers . The aim of developing the GIS was to
produce an integrated tool to understand ore deposit local -
ization in the Andes. A fundamental question arising at
the outset was whether the tool would be suitable for pro-
ducing predictive mineral-resource maps at the continental
scale, considering that previous predictive studies focus
only on the regional scale . The continental-scale synthesis
implied working with heterogeneous data in terms of distri -
bution , quantity , quality , and in particular , accuracy .
The benefit is the ability to include uncommon parameters
linked to the geodynamic evolution of the active margin
and significant only at the continental scale . In view of
the particularities of the GIS dataset , an “expert-guided
data-driven” approach was adopted for the multicriteria
processing ; an approach that combined expert knowledge
and the use of elementary statistics , allowing to provide a
link between the tectonic development of the whole An-
dean margin and the spatial and temporal distribution of
individual mining districts .

This study was purposely restricted to assessing the
distribution of Neogene gold in the central Andes between
lat . 3° and 33°S, thus (a) incorporating well constrained
data on the present morphology of the convergent margin ,
and (b) avoiding ambiguities in the less well constrained

older history of the complex evolution of the Andean mar-

gin . Five regional parameters were selected and were con -
sidered to have a significant influence on the Neogene
magmatic-hydrothermal ore formation at continental scale .
The five parameters ; (i) host-rock lithostratigraphy , (ii)
lithostratigraphic contacts , (iii ) structural discontinui-
ties , and (iv) depth and (v) dip of the Wadati-Benioff
zone modeled from seismic data , had assigned favorability
scores , from O to 2, based on their associated metal cont-
ent with respect to a set of identified Neogene gold depos-
its. The next step was to calculate favorability maps for
each criterion that were combined to create an overall
(cumulative ) favorability map or predictive gold map .
Verifying the predictive map against known gold deposits ,
it was found that the cumulative favorability score of =4
(out of 10 maximum ) located about two-thirds of the
known gold-bearing epithermal and porphyry deposits and
95 of the metal content ; a cumulative favorability score
of =5 reduced these figures to 50%0 of the deposits and
71% of the metal content , and that of =6 relocated 24%
of the deposits and 51% of the metal content . In addition
to verifying the method , the predictive map outlines new
potentially favorable gold areas and even indicates that
some known districts could well host yet undiscovered

mineralization .

Ore Geology Reviews 2004, 25 (1-2)

Potassic igneous rocks from the vicinity of epithermal gold

mineralization , Lihir Island , Papua New Guinea

Many world-class porphyry copper-gold and epither-
mal gold deposits worldwide are hosted by volatile-rich
and oxidized alkaline rocks . This study investigates potas-
sic igneous tocks from the vicinity of epithermal gold min-
eralization at Lihir Island , Papua New Guinea . The island
consists of five Pliocene-Pleistocene stratovolcanoes , one
of which hosts Ladolam , one of the largest epithermal gold
deposits discovered to date .

Petrographically , the rocks range from porphyritic
trachybasalts , trachyandesites and latites to rare phonol-
ites and olivine-clinopyroxene cumulates . In some places ,
these rocks are cut by monzodiorite stocks . According to
Al-in-hornblende barometry , the main crystallization of

these rocks occurred close to the surface . Titanium-in-

hornblende thermometry as well as olivine-spinel geother-

mometry and oxygen barometry indicate temperatures of

7877965 C at elevated oxygen fugacities (fo, ) of 1.4

~~4.8 log units above that of the FMQ buffer . Although
previous studies have suggested high fo, of alkaline rocks

associated with copper-gold mineralization based on abun-
dant primary magnetite contents , this is the first direct

determination of the fo, of such rocks . High fo, of paren-

tal melts commonly delays the early crystallization of mag-
matic sulphides ; this is important because metals such as
Au and Cu preferentially partition into sulphide phases re-
sulting in their depletion in the melt during increasing

fractionation .
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Geochemically , the rocks range from primitive to
relatively evolved compositions , as reflected by their SiO
(45.8% ~55.026 ) and MgO (1.4% ~15.3% ) cont-
ents and variable concentrations of mantle-compatible ele-
ments (V 13010 * 32810 ", Ni 1X10 ' ~186<
10 °). Their high KO content (up to 4.7 ), high av-
erage K>O/Na O ratios (0.8) and high average Ce/Yb ra-
tios (14) are typical of high-K igneous rocks transitional
to shoshonites . Although these rocks formed by decom-
pression melting related to back-arc rifting in the Manus
Basin, the high LILE, low LREE and very low HFSE
concentrations are typical of potassic igneous rocks from

oceanic (island) arc settings . The reason for this remark-

able composition is the partial melting of subduction-mod-
ified lithospheric mantle , which developed in a stalled
subduction zone .

Mica phenocrysts in the rocks reveal unusually high
halogen concentrations . Magmatic phlogopites contain
high F (up to 5.6 ) and elevated Cl contents (<<
0.08% ). Hydrothermal biotites from rocks that display
potassic alteration have low F (<20.08%6 ), but very high
Cl concentrations (up to 0.15% ). Tt is suggested that
chloride complexing largely controlled the abundances of
Au and Cu in the aqueous fluids responsible for the
hydrothermal gold mineralization at Ladolam .

Lithos , 2001, 57 (2-3)

Shallow to near-surface , vein-type epithermal gold mineralization at Lalab

in the Sibutad gold deposit , Zamboanga del Norte , Mindanao , Philippines

The Sibutad vein-type epithermal gold deposit is the
most promising economically feasible gold mineralization
found in recent years in Zamboanga del Norte province in
Zamboanga Peninsula, Mindanao island. The Sibutad
gold deposit occurs in Pliocene to Pleistocene volcanic
rocks , resting on a deformed island arc block to the east
of the tectonically active Sindangan-Cotabato-Daguma Lin-
eament. The host rocks are the Malindang Volcanics ,
composed of lower and upper members , which are both
intruded by andesite porphyry . The lower member is made
up of andesite flows , dacite tuff and tuffite , whereas vol-
canic breccia and tuff breccia characterize the upper mem-
ber. The Sibutad gold deposit is subdivided into the
Larayan and Lalab prospects . In Lalab, which is the

prospect studied , hydrothermal activity and gold mineral -
ization occur in the andesite flows . The geology , alter-
ation and mineralization of the Lalab orebody are of adu-
laria-sericite type that suggests the gold was precipitated
from reduced , nearneutral pH solutions within a shallow
to near-surface environment . The following events pro-
duced the Lalab orebody ; 1) pre-breccia wallrock alter-
ation , 2) hydrothermal brecciation , 3) post-hreccia wall-
rock alteration , and 4 ) gold mineralization . Gold precipi-
tated in quartz veins was a response to boiling , followed
by fluid mixing . Prolific gold zones occur between 30 m

below sea level and 200 m above sea level .

Journal of Astan Earth Sciences , 2002, 21 (2)

The Pierina epithermal Au-Ag deposit , Ancash , Peru: Paragenetic

relationships , alunite textures , and stable-isotope geochemistry

The Pierina high-sulfidation epithermal Au-Ag de-
posit (9°26.5'S; 77°35'W) was emplaced in the Middle
Miocene into a hypabyssal-to-extrusive “pumice-tuff” and
an underlying , older , dacitic flow-dome complex , both of
which are cut by hydrothermal breccias and small dacitic
domes . Stage | advanced argillic alteration generated a
core of vuggy silica , focused in the tuff , and surrounded

successively by zones of quartz-alunite , dickite = kaolinite

= pyrophyllite , and illite-montmorillonite = kaolinite . La-
ser-ablation ICP-MS analysis of the sulfide minerals of the
succeeding , Stage II, Cu (Pb, Bi, Sb, Zn, As) -barite
mineralization , largely confined to the vuggy-silica zone ,
reveals that both Au and Ag were introduced at that time .
This assemblage was almost entirely obliterated during
Stage 1II, when oxidation by low-temperature meteoric

waters generated botryoidal hematite-goethite assemblag-
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es , which are now the main precious-metal hosts . Stage
IV barite-acanthite mineralization shows limited temporal
overlap with Stage III , but dominantly overprints the he-
matite-goethite assemblage . The deposit incorporates al-
unite exhibiting a wide range of modes of occurrence ,
grain size , and morphology . Disseminated alunite domi-
nates Stage | alteration , which replaced phenocrysts and
fragments , and locally hosts corroded , <40 pm alumino-
phosphate-sulfate (APS) inclusions . The alunite shows
limited Na substitution [ molar Na/ (Na+K) <<0.27,
but alunite-natroalunite assemblages occur sporadically
throughout the quartz-alunite alteration zone . Isotopic
analysis yields &S values of 16.6%,~31.0%,, consis-
tent with a magmatic-hydrothermal origin . Rare occur-
rences of disseminated alunite and pyrite in textural equi-
librium occur in unoxidized areas of the deposit , and yield
6" Salu-py precipitation temperatures of 179250 °C ,
with the majority below 200 ‘C . Disseminated alunite in
shallower , oxidized portions of the deposit , where pyrite
has been destroyed , yield 8" Oso, values of 6.3%0 to

14.4%; . The lighter compositions occur along the axis of
the quartz-alunite alteration zone , and imply precipitation
at higher temperatures , albeit with some meteoric water
involvement . Porcelaneous alunite (10™~100 pm) forms
the matrix of breccias that cut Stage | alteration . Sodium
contents are low [Na/ (Nat+K) molar=0.17 and APS

inclusions have not been identified . The &S values of

21.8%0727.1% are consistent with a magmatic-hydro-
thermal origin, but the 5" Oso, values of 11.4% to

14.6%0 indicate deposition under cooler temperatures and
the involvement of meteoric water that interacted substan-
tially with igneous country-tocks . Coarse , open-space-
filling alunite , which occurs as veins or coatings on brec-
cia fragments , exhibits limited Na substitution , is not as-

sociated with natroalunite , and does not host APS inclu-

sions . Tts 0" S and 0" Oso, values of 12.9%; 10 26.2%;

and 6.5%0 to 8.6%, respectively , imply a magmatic-
hydrothermal origin and deposition at higher tempera-
tures . Dike-like bodies and mantos of friable alunite have
distinctive 6"S (16.2%,~19.3%1) and 6" 0so, (7.6%;

~9.2%,) values , and may record a steam-heated envir-
onment . However , these compositions may also indicate
loss of H:S gas during oxidation , or overprinting of steam-

heated alunite by magmatic-hydrothermal alunite (or vice
versa ) . All forms of alunite exhibit higher by 8Oso1 values

in the central part of the deposit , and the coherent isoto-
pic chemistry casts doubt on the reliability of the widely
accepted textural criteria for the origin of this mineral in

hydrothermal systems .

Chemical Geology » 2005, 215 (14)

Re-Os isotopes applied to the epithermal gold deposits near Bucaramanga ,

northeastern Colombia

The epithermal gold mineralization near Bucaraman-
ga, Colombia , is spatially associated with a dacitic por-
phyry of Upper Cretaceous to Early Tertiary age . Two
mining districts in the vicinity of Bucaramanga , the Cali-
fornia and the Vetas , host different styles of mineralization
that could be interpreted as high- and low-sulfidation style
mineralization , respectively . Re-Os isotope systematics
were used on sulfide-gold-rich gravity concentrates in an
attempt to determine both the ages of the epithermal de-
posits and the possible genetic relationships between the
porphyry and the epithermal mineralization . The concen-
tration of Os for sulfide samples taken from both systems is
relatively uniform , ranging from 1910 to 3510 ",

whereas the Re concentration varies significantly , with the

California system averaging 1010 " and the Vetas sys-
tem averaging 140 X 10 7. The samples from the high-
sulfidation California deposit form an isochron with an age
of (574-10) Ma (MSWD=0.8), which overlaps with

" 0s/™ 0s of
the isochron is 1.2070.13 and indicates a predominately

the age of the dacitic volcanism . The initial

crustal source for the Os and , by inference, gold. The
samples from the Vetas low-sulfidation system have very
high Re/Os ratios and do not lie on the isochron .

These data reveal a difference between two epither-
mal systems that border one intrusion . Sulfide samples
from the high-sulfidation system are isotopically homoge-
nous with respect to Re-Os (form an isochron ) and proba-

bly represent mineralization linked closely with the high
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temperature volatiles/fluids from the magma . In contrast
the sulfides from the Vetas system are in disequilibrium

with respect to Re-Os and may illustrate mineralization

that is not directly related to similar magmatic fluids .
Journal of South American Earth Sciences , 2003,
15 (1)

Pb-Sr isotopic evidence for contribution of deep crustal fluid

to the Hishikari epithermal gold deposit , southwestern Japan

The gold-bearing quartz-adularia veins of the world-
class Hishikari mine in southwestern Japan occur in a
geological regime where the rocks of the upper to middle
crust are simple and their chemical and Sr-Nd-Pb isotopic
compositions are well studied . Detailed comparison of Pb
and Sr isotopic data of the Hishikari veins with those of all
possible source materials demonstrates that metals in the
veins were essentially derived from a mixture of magmatic
fluid with a deep crustal fluid that originated near the
boundary between the Shimanto middle crust and the un-
derlying subcontinental crustal materials . We propose that

the release of the deep crustal fluid was triggered by intru -

sion of the Shishimano rhyodacite magma related to timing
of the mineralization . This fluid mixture carried metals to
the brittle upper crust along fissures created by extension-
al stress forming the ore deposits . Although the deep
crustal fluid has not been paid much attention , it may be
distributed over a large scale in the deep crust from the
continent to the arc system and play an important role in
the genesis of magmatic-hydrothermal ore deposits and in

the generation of flow-induced deep tremor .

Earth and Planetary Science Letters , 2004, 222
@)

Morphogenesis and composition of native gold in the Chelopech volcanic

~hosted Au-Cu epithermal deposit , Srednogorie zone , Bulgaria

Native gold is an important economic component of
the complex ores of the Chelopech high-sulphidation vol-
canic-hosted epithermal Au-Cu deposit (Bulgaria ) . The
ore consists of pyrite , chalcedonic silica, chalcopyrite ,
enargite , luzonite , tennantite , bornite , sphalerite , gale-
na , and numerous other sulphide , arsenide and telluride
minerals . Gold is paragenetically associated with most of
the arsenic-bearing and base metal sulphide minerals .
The chemistry and morphology of gold grains , which were
separated from disintegrated ores , were systematically
studied by scanning electron microscopy (SEM ) and elec-
tron probe microanalysis (EPMA ). The gold is character-
ised by high fineness (950 ) and a mean composition of
94.1 wi% Au, 5.27% Ag,0.53% Cuand 0.10% Fe.
Gold grains show variable morphology : subhedral flakes ,

irregular grains , euhedral isometric crystals , elongated
rods , wires and fine-fibrous crystals , {111} twins, fine
dendrite-like formations , spongy gold , and polycrystalline
grains . The densest faces {111} are morphologically the
most important . Morphometric measurements show a pro-
nounced flatness of the gold particles . The mean value of
the Corey factor (a measure of flatness from 0 to 1 =
spherical ) is 0.14 and the mean length to width value is
1.64 . It is suggested that crystal growth of gold took place
in small voids , fine cracks and intergranular space , the
geometry of which have controlled the highly variable
grain shapes . No direct correlation between the size and
composition of gold grains exists , but larger grains tend to

be of higher fineness .

Mineralium Deposita , 2002, 37 (6-7)

Evaluation of weights of evidence to predict epithermal gold

deposits in the Great Basin of the western United States

The weights-of-evidence method provides a simple

approach to the integration of diverse geologic informa-
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tion . The application addressed is to construct a model
that predicts the locations of epithermal-gold mineral de-
posits in the Great Basin of the western United States .
Weights of evidence is a data-driven method requiring
known deposits and occurrences that are used as training
sites in the evaluated area. Four hundred and fifteen
known hot spring gold-silver , Comstock vein , hot spring
mercury , epithermal manganese , and volcanogenic urani-
um deposits and occurrences in Nevada were used to de-
fine an area of 327.4 km’ as training sites to develop the
model . The model consists of nine weighted-map patterns
that are combined to produce a favorability map predicting
the distribution of epithermal-gold deposits . Using a mea-
sure of the association of training sites with predictor fea-
tures (or patterns ) , the patterns can be ranked from best
to worst predictors . Based on proximity analysis, the
strongest predictor is the area within 8 km of volcanic
rocks younger than 43 Ma . Being close to volcanic rocks
is not highly weighted , but being far from volcanic rocks
causes a strong negative weight . These weights suggest
that proximity to volcanic rocks define where deposits do
not occur .

The second best pattern is the area within 1 km of
hydrothermally altered areas . The next best pattern is the
area within 1 km of known placer-gold sites . The proximi-
ty analysis for gold placers weights this pattern as useful
when close to known placer sites , but unimportant where
placers do not exist . The remaining patterns are signifi-
cantly weaker predictors . In order of decreasing correla-

tion , they are : proximity to volcanic vents , proximity to

east-west to northwest faults , elevated airborne radiomet-
ric uranium , proximity to northwest to west and north-
northwest linear features, elevated aeromagnetics, and
anomalous geochemistry . This ordering of the patterns is a
function of the quality , applicability , and use of the da-
ta . The nine-pattern favorability map can be evaluated by
comparison with the USGS National Assessment for hot
spring gold — silver deposits . The Spearman’ s ranked
correlation coefficient between the favorability and the Na-
tional Assessment permissive tracts is 0.5 . Tabulations of
the areas of agreement and disagreement between the two
maps show 74%6 agreement for the Great Basin . The pos-
terior probabilities for 51 significant deposits in the Great
Basin, both used and not used in the model , show the
following : 26 classified as favorable ; 25 classified as per-
missive ; and 1, Florida Canyon , classified as nonpermis-
sive. The Florida Canyon deposit has a low favorability
because there are no volcanic rocks near the deposit on
the Nevada geologic map used . The largest areas of dis-
agreement are caused by the USGS National Assessment
team concluding that volcanic rocks older than 27 Ma in
Nevada are not permissive , which was not assumed in this
model . The weights-of-evidence model is evaluated as
reasonable and delineates permissive areas for epithermal
deposits comparable to expert’s delineation . The weights-
of-evidence model has the additional characteristics that it
is well defined , reproducible , objective , and provides a

quantitative measure of confidence .

Natural Resources Research , 1999, 8 (4)

The Jinxi-Yelmand high-sulfidation epithermal gold deposit ,
Western Tianshan , Xinjiang Province , P. R. China

The Jinxi-Yelmand gold deposit is located in the late
Paleozoic Tulasi intra-arc volcano-sedimentary basin in
the Xinjiang Uygur Autonomous Province of northwest
China. Although all known deposits in the Tulasi Basin
were previously described as low-sulfidation epithermal
systems , the recently discovered Jinxi-Yelmand deposit is
interpreted here to be a modified high-sulfidation epither-
mal gold deposit based on its hydrothermal alteration as-
semblages , fluid inclusions and isotopic data .

Hydrothermal alteration at Jinxi-Yelmand covers an

area of about 4 km’ and is well zoned . The inner zone
(Zone 1) is characterized by intense silicification , with a
remnant quartz + dickite assemblage . Vuggy quartz tex-
tures are locally preserved in this zone . The intermediate
zone (Zone 2) has advanced argillic alteration with a dic-
kite+ kaolinite+ quartz+ smectite assemblage . The outer
zone (Zone 3) is characterized by an argillic alteration as-
semblage of montmorillonite + kaolinite . Gold is hosted
mainly by quartz and pyrite in alteration zones 1 and 2.
Fluid inclusion study indicates that the hydrothermal al-
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teration and mineralization formed at temperatures between
198 and 275 °C ; and relatively low salinities (56 ). Ox-
ygen and hydrogen isotopic data from fluid inclusions and
alteration mineral assemblages , as well as geological rela-
tionships , suggest that the ore-stage hydrothermal fluids
were of magmatic-hydrothermal origin, with early stage

input of SO2-rich magmatic vapors . This study reports the
first recognized occurrence of a modified high-sulfidation
style hydrothermal system in the western Chinese Xinjiang
province , enhancing the potential for the exploration of
epithermal gold in this region .
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