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R E GDIOFERERRHBVTATFRTFEETVHSMHKRAET —H K FHLT K, HHETHETK
HRAFHER-WEFRT €V KEK N THETFZ L 2T HRTNANERTHEY . WL NMFE- IR LE
BREH AHTEKERTRABKE L . SEAY GBS ERBRTITRBE RS it KEBNLIBERE
RBEPHAERRYPOHESE. EEMCEX )T R-BEERALRT. SRHBEPEHE MAALAKE LY
HEMERRES EEMOWEBUREIRE . ER—-WERATHETF REMNRIAERTANERIELE5S

By RAENSE, S5RFVRNX-HZXHXATHEAIEENRELRS,

RESSEFT LR EX

2EERBUMBAMBEOLEHERES BEERUBEAERERSTHOES U7 HBETE.

XEBH 2K BEVE HESH BRI RK
hEZEHEE: P618.51; P618.42; P618 43

FEERERETVH BIETENEAAMNEK
RSBV N EXEZTEFENTEASE
O NE2XRUEEE, 2T KRASFVRKNEEY
CBFEVBNER, 2T HEBEEPAEBRKSY
WO ERMPHEAR, MRS T AN EEEPE
FrERABEEER. ARTHREHWETRE,
ST RMERFEERILCRBEROFF MR EE W
EREXR, ERFHEEGE LU RFEEH(EEL
) B R A P R E T ;1 SEDEX B F1 VHMS B 44
By RMIERNFERESELHPK HREHE
K, N KREHAEGFV R EAKBERANS
EMGREMBZ P (ERES,1998; X8 .1995; £ F
B%,1999; Wang et al., 1999), @ BkBELH ¥
BEABIRIEAEREHRETRRREBHRAYT
KhHEERNESREBHNEEBREEALRMER
Mo BREXKGHEEFTATHMEKET KL
BTHENERIKRE B MY Lo BIER(Fyfe et
al., 1984), @ AR Z £ B 5 LW &R Y A f
FBRBREBHRADT KNS SHREERRIES:
BRI RERAMBBER T FEENREBER
YT R, TTERESBHENHEEE., FELHBK
W B, s 5HHERNENRANGERT —EH
Iy EE WAL T R PO BRAL, 4 5 K

XREERIAE: A

B.URNETNE AR BEBRESAGMIESR
R A A A X (TR, 1999; I &K # %, 1999;
Herzig et al., 1995), @ & 10 EXK, EE RN ET &
B3RP, AMNRATRER GRS TKEBED
R HfER—wREERTZN, 72 R R HE
AR AN B EXEE S BB RE
%, BN, 70~80 F4U, R IK7E SEDEX RATHD
By RBEREHS, AMMNXEZFEN LTRENSD
RRATRER FRMMIET K ELTERTFH
HESHEY KR MBS, BT Ry =R
B XERTRKEBHEH K, # P. Emsbo et al.
(1999) 8 , X EAELEMN P E LB RART
HWHARAT —REEENRMFIAELS T KEH
RO SESGH EBAFARMFTLAEL T
Ko ZERTEKINER, 5HEES FHTEHAES
TR TH WEARE. FETAVOINERA.
NEyT Eey 7Ry BSSNr %S, 2B AE
REMEXAERTRNBEBRRAYNESRA
PO XAUUAEERERHERN=ERLY P, Lh
FiERTRR—F5 SEDEX R - ER AT Fit
EMET K. XHET KBS ED KES R EHAE
EELENELEEEYAERY EMALE KR
MOoHGRAEREFEX LM HRELEARAN. £

« AXBIERESEMTETE (G1999043213) M E R B H T XI5 B (96-914-01-04) B & ¥FBY
BE—EEENS ERE, B, 196284, 81, HER, TENED RKRILEFRTE.

WHRBH 2000-11-09; BB HHE 2000-12-25. & H4E.
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[l 8 B 0740 B X B 2= O 0 K RAUVL R E R\ F
W FUREREE—MITE, ERERFE—EH
NEBKR, XM RETGERAERZEN, B ™8
R RN BB R,

1 &5Hay{brREXR

BERK,EI0FERESTHELED, A
ERGETHF(HNRAT -HEY K. XBELF
mefesn (R — KW EaTxH) M, &
R LR, ERT BN LEF - B A (BT
RBHEE FHR EETHE)WSET L, REE
B LR HBAANFE. B LEERRTE
WERREZZNEHLZLBY #,70~80 FRE X
XPEM i — a0 R, o M- R WY
iR RRIEE, BhAhE R FK Il EEZ L I3
(PR H) Bv8R W A7 W — B )57 )R
RRAyH) BWBE(EGY H) BRF(FELY
H)EX . PERT K, 80 FRERKES, NEZW KB
XEBT A WE M. 1. =M . =ZF0,
MRWE—FRINK P /DEET IR, UELSRIES
TIKRMEHT KORT ER R MR, fiE TIEM
FHWHRE MRBENREA, ZABMHTLEAE
MREKR, i, EXZRHBXBRERESY KRS H
KUIBREHT KZRIFEZMXER: © B8 KP
FAODERST K © S8 KL% T LB R
REOALE MBI ET K @ 588V KFTH/H
W (KEH,1996; A K, 1998a,1998b) . 7E R,
Ky H,. B89 Ky =EPREAG LT EVRH(D,g) X
AMERED, ERETVETHROSET EPHEESE,
METKZELHSMB=E L REZEAFHA (Dsx)
BAHAMNEEEERKTRET. IRNELT KRBT
TEREAHMAMKALABRREET \NHELT K
BAERAWARSARTHED, ZTKENAF WL
— BN T K PENBAR, £T KNSR
MO AERHSTEMZ EH Xk, BBV H,
BRHTRBEMNTPREZEN KA (D) KBS
BT LN ERENEZR A (D, 3a) WAH
Ba(MBa)REV KHNBY WA, W=4EEE&T
K, &8y RUTREAEMNER, “EKES5HE
REVWAT L £TREESTHNHE, SERAH
TR X RAR,

HEURBETHREBSFRAN TR FHET,

4 80 FRAKR KA 5, NELFERMUPERAT
REETER PRET K. ZAXEHFVKRELE
AEFRFILHAPLOBKARE L ENTR AR
KOBAE—B(Pud" ) B AKREAERERAP;
KEFAE=B(Pyd ) ZAEBAR A WEAR A
KRKBE KRBEAERBERFERASBRORY BA, B
RANNBENEETHENRE(ER D). 2REK
. REHAXNTERTETENRRBRIEEM
BERKENEBE M EREM(EHRYT BA) X
BERNAABREBREE XU B KA WA
BA(XF,1995),

REE ARANFRBRRSET KESH
LRSS EET KL R 4 A6 R /N B FE BB (50 km?),
& BB TFTAREFIHALRS, & .85 5
MRS K, &7 &M Ty EMRIEEMN, FH
BV ;B AUTEVRNERUNER, AZRE
¥ ETHEARR, DB AWLHET IR, B8
EFFFTARGEEAYWHMNAEFAR, KB B4
WERAEHEN L& GR) TEENFMEGEER2). &
WEF(1997) AR KSR WIFES FTHES
BV WBERRBAYT KMBANESYT KZE, &4
MBSV LR RESWHNHREH B IE KR
IR o

# P. Emsbo et al. (1999) R, EEXEHEX
ML FEARTHEAT SEEFEYRHEBET
KPERRMFHFRBYET K, T ER=ERRG KM
AEP A & Popocich AP, FHB LT KRBEEEFH L
BETEKRZ L, BFEMRERY, AR R H
FROZWRERZCRFBEENESRBENA, B
X B 5 PR B B M UL I (SEDEX) B . RH
BEMRAMERAET LW RIRERE AR
BERTBRENEDNNRE. RIABTHETK
BT Lat e , W& 3 T LIE H : F7i8 SEDEX B £& 5"
LR ERIBERAEERNEF-ERAT P
HH B, £ SEDEX B KPP, EHNERS
B I Rodeo KW FX LR ELY B, EMNET
ALK, EH 15.5%X107°~68.4x 10" B4, 60 X
10 CHY4R, IR 1% W4, ERFERAERAY W
ST EHETHUAFHENN S SRERR,
WA B /R E XA RIEGSAET RINEH
P ERESET, EFRAETVERNIER LHERR
T&5 K.
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1 ITHEFVEAEIESTRA . AHRHAEXRO
Table 1 Major ore-bearing horizons and lithologies and their relations to gold and lead-zinc mineralization in the

Qingchengzi orefield, Liaoning Province

B B FHRAH BE /m BT RK F AR

HEA Py BEENEWRAZBAAEINE, XBRZBHE RBXAE 200 ~ 1000 HZET K. ERE
# RBHILER

REHHAPud B—BIEFURABIRORES ALRBHT K. B8 H=K:180~ XAHMEETLVER AEEK

El AOWE WREZBRAE. B=ZBASNSE . 5—E4 1200; ¥ = FETRV K. BWET K,
g FRAAERZBRE ABERARZRA S KUEW B : 10 ~ 40; FRFECRAEYS. PE
® KREZFHE BNEREE YEETHEETERL S B—B:10~ FURAAHLRAFAFTRE
I TEARZBRARWRAREAERABE EZR2AKX 30 BEEZR--E9
] HERZGHE BREEHE. E0.AEUARASEN
B & KRHEAERE, EMEBRES AR I ERFRA
RFWAPY, SKAERNHRIEE BNTREHE 10 ~250 BTHRABHT R SR
FRETAPyy BARTHE BESE ASATRE RBETHY >400

K2 ITFEREASHTHIZEAVEM SURHEXR(BHRES, 1997)
Table 2 Characteristics of major ore-bearing horizons and related mineralizations in the Changkeng gold-silver orefield,

Guangdong Province

4o S B A
HEBA EEAH BE/m ¥ &
@ #
=BE R=F# ¥4 ﬁ)ﬁg%\ﬂz‘%\%‘fﬂ‘%\Sﬂi@%‘%ﬁﬁﬁ:.'—i?ﬁﬁﬁﬁ >600
723, .

BRE BEKE HOFE  THEIAREEKE A EYIREYREKE ABERK  60~100 LRI ERFLEA
BEKE FRAKAERRE HE EOREREE, T
FREDE BT AR

kA T E BPE.RE MERRKE SHRERS 20~40
ARTH SHRAEYBBRE FBAREREMTAZHRE B 120~140 e AT
w’E
BAYHE THIEDE BPE HWE. W EHRERKE KE 140~280 BHTEEA
REL BREEM ETEE BPE BPRALERDY 35~75

£ 3 FHILFHFHIM SEDEX B & & L AY33LL (18 Emsbo et al., 1999 L)
Table 3 Comparison between Carlin-type gold mineralization and SEDEX-type gold mineralization in northern Carlin Trend
(simplified from Emsbo et al., 1999)

IR LA (120 R AR 30 44 SEDEX B &)

xR PY4E o ¥ SHRIERE
TERAR" L URIA 3%

FHE BHASRETG . RBE. BSOS BAL.WAY As(1 2%) >Sb(630) >Au & As 10%, B ik THEBSEK=ES

BH 50 a4 (310) > Ag(50) (ERER), 3700 x 107 49 MESEYPEE
Au'Ag=5 300 & EBSR ORIl

SEDEX® ERAO.NET .8 BRIVEIME,F Ba(41%) > Zn(21%) > Pb HFA<1%,1000x HRASEABERAG.
&Y TR BEAETFOE (1 0%)>Cd(0.23%) > Cu 10 ¢ 89 Au, Ni, BKeRBHB Ly
$Ev . BEY. ViEIAN LA (0.2%) > Sb(1300) > As Mn RS RS E REP
HHEy (800) > Hg(800) > Ag(150) 5

>Au(68),Au.Ag=0.003"2

* BEAARRSERBME . BREFHAMN HRBEAMIYD 1075 Av:Ag FFHE,

© A%, MRE FRTFHE-7 KBEHIE. 1999. (REEH.
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MERBX ST KEBEV KN HESE,
P KM 4 i X 2 —B00, By B A Rt #
WIS A RA &4 824k (TR E B ) 1
BFRTHBAEER, LRBEHTIRHRELE R TR
BERA, R AR5 EE RS FRRE, T KB
R Pt RS AR B MUIRMER . 9K
KRR MBARRE, EEBRFHRMREFENRF
(ArAr )R R ERE X &9 K RT A
H}130~190 Ma, &7 KE BN T HWEE R/ A
A, B E A KB R AKX RAEFEA
AR, EFERFIVH,/ MEREFETIRBOR
Wtk 167 Ma(Ar-Ar 3), 29 W T B IF 7 1L 38
- K BEHE X (NEF,1998), FEZEXFR
2R MET RSEEYT KU LT ERAE;
MILTFHEBRFVH. S FAKOATHRRANLT X
RO ANEY KRBT K—=&9 Kk 87 W 5 &
THRR.

2 W o®

KB (1996) 38 L AERK IS ST KR
HALERD, IBSHREHFIREGYHIERR
SREHHELE HE /TR THNEER
%o

S. A. Wood (1989) K #F 451 Kty & & &
THREBVAFRET LS BHNE, & TAHT
W E 200~ 350TC %4 T NaCl-CO, /KB K P HHKT
+HEKY + BT + NEY + T + & + BR
T+ ST + AT RS BERELR, XRAR
P EELHERESIBRKEHET KPS MKRSE
BABawmEEER, KEFMNER[c(NaC) iR
0.5 mol/L HEMIARILFREERBEEHTHE,
KRG R U A RS FE DT 5 B 47 B R DL,
W HIERLE c(NaCDHFEIE 0.5 mol/L B NaCl B+
KRB TRENREBY S LE. 7 200~300 C
fMpHN 4~6 8, LR c(NaC)E T 1.0 mol/L
MEBREEEBREBENRSBEMEREFEFTFEX
R RBDY K. XXRABEL2RREFEHEE, B
A RAE pH {E A FR 5T BB R B AL ¥ 0 ¥ WA T B
RABBREBHMLEDN.

R. P. Ilchik # M. D. Barton (1997) Jy 3 iE 3
Y FHREET RIESREKX, ZIHTHH
PHITHNERAUBERRE-EARNHEEERRER

BHHE, TBREH.FHATHRESHERESH
#Y EEER PFEURS(RTRESLY B
ST AAINBRERK(BIS KA EXE
) XA ARAALABETRERNEB, AT E
HTRABELSYT PRZREBHER,

P. Emsbo et al. (1999) ZEBFFR FAILTF R4k
W& KYE SEDEX H&-RE R K 5 BB & 5t
B RBALEEH SEDEX T KEMEETEW
EHBETKNTH. MEER.EEERA,ZEME
JERREGE, ELRRIEN MR ERA
VLAY A B ERT IR~ 4 1S, ™
AN HSEBPANXEEETENEAPRESEBS
R FFE-SEEERFIRBEY K, XM RES
BREMLENARLERLE—B,

P. M. Herzig #1 M. D. Hannington (1995) X}
ARBERESEBIRBAYT KPR KT EY
ERENMGHETTRENBMENLRE(R4). k¥
FETERPESEM<0.2X107°5] 2.6x107°,F
1.2X 107 ¢, e AR EFRE S B ILRN TR R
MEIENBUEFEARERE TR PEREED
&, SKEBF(EMEBR)PARBANERERS
AEANBAYRNLEERBIEE, XHHWEERE

4 FREMDARYKPLSEBRLED
BIHLER S (ws/% ) (5 ,1999)
Table 4 Chemical composition { wg/% ) of seafloor
polymetallic sulfides from mid-ocean ridges

and back-arc spreading centers

te I I - 4 WE (T %)%
PAITE-L LI/ %1 -1 ik #me S

BAE 890 57 317 28
Fe 23.6 24.0 13.3 70
Zn 11.7 4.7 15.1 18 4
Cu 43 1.3 51 2.0
Pb 0.2 11 1.2 11.5
As 0.03 0 30 0.10 1.50
Sb 0 01 0.06 0.01 0.30
Ba 17 7.0 13.0 7.2
Ag(107%) 143 142 195 2766
Au(10%) 1.2 0.8 29 3.8

1. Explorer #% ,Endeavour #¥: B O MEHEBX B HL:
ASHES #l CASAM; Cleft 3Bt :N 1 S #1[X ; Fx K FH B/ , Galapagos
A TAG: BEEIWE, Mir M1 Alvin %, Snake ¥4 , XKE¥ ¥
24.5 °N, 2. Escanaba ¥ ¥, Guaymas ¥ # . 3. Mariana ¥ %, Manus
Wa,ILE LB, Lau ¥ 4 Kings =B 55, White Church, Vai Lih,
Hine Hina #1X . 4. ™4 (Okinawa)&¥
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PUESHAEXLE(BREZLE RRAENRSE)E
TR, Lau S ZHFH Valu Fa Ridge %
CERAYHETLETE 29107, FH 3.3 %
10°%(n=75), EHAREN, ELHHRLYT KL
AR 24x10 8,73 3.8x107°%, n =28) UL EER
R, EFEERUTFRIFRERKLY.
Xtk B Manus % 2 B ALY 89390 5 70 7 2 9 B P
&4 30x10 %(2=10) . HZEATE50x 1075 |
A Manus AP - M HEMNFEFHETLEBE 15X
10 (R KMA 54.9%107°%, 7 =26), 7EFG Woodlark
BETHERARERSPBERT HE 21 %107
2 X BEHERY kA BT ILN T KR5S
H1. [Al MORB # ok L5 X BRAREY Ko
MBI RILE 0.1X107°~4.3X 1084, Al
KERERADT KEM., S. Dawson (1994) ¥
TR RN, & Au0.11X107°~4.9
107, B EEM Cu.Zn Ag(Pb)F 4k, BLAILE N
F ROV BPYHE FeCu ALY HBRHYE R
(350 ) BHEBEESE£<<0.2X107°, ZEBHE
RKEB S BB BT 86 ##4E (hydrothermal
plume) v, £ 7 3k £ 497 4 5 70 ) Bk HF b £ B R B AL
VEFEESLRERERAASHOHENUE. 20E
RSB (TE6LTXI0)FBEHAEMKB (<
300C) B HE, F4EFRE BHBREREMN
FERERNAGE, M EBRFAYT KEE T
FE&N1.2X10 °, BT 5~ 10 Mt 5, K F 10 x
0 HFNENESEER HAERKER AL E
ARXMBRBADT RKP, KEBEHT X847
KRR TIREHRERGIRAET, b5 R AR
HERPRGEAT K+ 5ER (ERBK,1999; F
RUH,1999)., SLTAUBSH . ESWHILEFE
TURBHREAEEREESREREE MR,
BRI RSB ERRBALY 8 & &5,
BT HOHIE . LBARYPEERT &0
WA EE XTERSELET KRS58 RIEK
M2 X RABRAERE,

BB RS BN MBEEUREST KR
BIRTLAB RN BN XLREB T ZHIREGE
WigE, 1991), EEBHRFREH, U. Loz M H.
Puchelt(1994) 7E Royal Family Mine 18 8l 4 B # =
HREFHRBREENBYPHRE M ERBSEE XK
“T " (protore) , T REBFERFEFEI I # &,
XM HERE:O FERETHREMNRETHNRS

BAENBERBAYT ;O BESTHROUEFED
HEHNEERADRTREEERS (BIF). EAE.
TYOENBERVEMRLEFRRRAXFHFT BT
RHBRABRBERIEREEN, F—FT HEHE R
FEEENE Cl WREXNRERE X, 5 /o
BHE R K EE X S.As.Sb W& A X, G.
EHERF(1995)EITEMERM LR UEEH T LT
M ENES BERESERE(EFHARF
FRBRE)UEA FHRAYBAERMAERY KZHE
MERET R, HEWERRAEERY, X LGS
MRV EESRET SN LBREBLUIES,
WX R PUARYI BIAE 4 F K LA B 1 3 =9, B.
Fehlberg #l C. W. Giles(1984 )% ¥4 # Spargoville &
TERBASXILBRAAERAERXNET K, X KK
THEBFEKTREAL-BEABED . T ENE
RMEBER ARERETERNERZBTLDE
EANSEDVHEA-AERBREEELFTS. ¥
AEFBRIM T /M MBAY 2, NG KB L
MR S B ~H W, E R DR
WET ¥ MEEAY RRE, REFEH. R
BB U—ENBEET T EFIRTE RAE
TG REMBHORDIBPRBEELN. EF
EHEUHFRSEEXNET LEERBEBREHRS
FOAREZ LKA, BEMIRE %M
HEA AEREGEERFEERREAAN,H
NERBREEWBEBEDEABRYN, BAFEHA
43 B B] 2% ) B I FRRE D A BB R AT IR B A Y
BBHRRILE-RAYBESY. EEAN,BEEE
FVERRMBBRT G EKRER, ERFAEAREST LR
FEUMNEXREHLENHIA. MEERKEWL
WHMERT WNELPT KSR AKIEEEMNHK
ABRAEXRFEY), B UL 2K 5 IR [ T AR R 3 15
EAREMHNERR(ERE, 1999 EREF,
1999),
RESFIELTUESHFT BN ERLEN
MEBRSAEE, BAE UL R F
WEERR FRERERTUEKBERETKS
BHTKR=REEMEES X ETHEMEE
BERERET KMEFT KOREAS TEHNT
BEART K EMRBEIAX. BTV EKMERE
ERBRIBBAEERAE R, SBERTEXHR
EHBMERAREERENNE RN B, R
REITIRA AR e, B ERLE BKEL
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U F . UK AERAKTE REFESYER, S
HYZ A S5EK BRY EDTHESRYERE
BB, B S RITINE ; T &9 K B B 2 % (L 87 8]
e, BEERE, ETRRBERERE LSSy
KEIFEE B FRZBEMAS BHE BHFHFXHR
W, & RALERME. & FRIE, KSENEBEF
FHRENREES HERBRYSPRENEESE;
ST KB BUG , B TR PR 88 E R, K
PHEATFSERESY, SRS HTH, SEN DL
MUBEYhEE S EEHBE-ZE-EXIERY
W, 2URKNZSYEAN ERTIRY EEY
B BB ok, AMREREE KA LT R
O IEEE - A R4 T UL, e B
ERERSEFEN” AR FEFHHARE
RPE,1998a; EAR L. 1998b; AR B, 1999; E R
% 1999; Herzig et al., 1995; Wang D B et al.,
2000) .

3 M H

MEI RHRILTH KA FRTETHET
REGBT KON ZSAARTUEL, €7 #hS
BHTHARFEEHENANERR, IMEREH
G— WA POKTIRESGRK, &7 KK R
IR R B AR RARESHEAT . R
XN ESAXRERENMEFRZGTREE
WYk, MAES G R SR, FHRT RYEATUE
HRE,FARFEIRERERTEHNEST B E,
RELREEHHVHUIRNEZXE, GEAF K
TERR, ZHFRBMMERETHERET B ER
PN ERSHT HNET HET EiE T/, &
HET R ER R,

IsEX S, BREELERAF T HEREN
FERARE-FRYEETHELC. BELITERTH
VR RAIKENMRETEV ), EFRTH
BTV WSBEROFH=ZBERERTNRAT —HEER
My SRLRERYE RAERBAN I RMBEE KX
METHH. S ERAERALRNEEAR 5
FLORERBKHEE KB ST 5, EF R BRIEFEY
HETHEREAT -HAEK HEF .58 ERH LR
FE FEDMEETIERAT RENTHEER

0 VEAGERIWEIHMEHERRY EIT. 1999.

EEMERBX, PIERAERH LRI LEE
KEER & WAR EBLET NEETEHET K
(PRRESH,1994), BT JLEXR, EREFIIEN L
BEMD , XHSRATHEE BHEZ &) W. ENTE
ARLNELT K, E58F7V KNS HRR
R AR H T 3 AR AL, % R 2 W& AL 7 A R
MR ERAGT.2FTHUKNERBELS,
B, FETHFAARNET R RRET,

MLV ST HYBFEFNETRTEAR
BRBR. ERKBAFTEAPHEENBHHRTR
BEY A\RFREMNEEY . LRV RAHAERT
FARABRANHZANTEBNRAZER, N
ETHREVHERREEAAB(WREF,1994),
HZ 9 ERUM,EERFR . EL . BMAIL A H
ZHXHERAT —HEEP LT RRRESTH
BLREMey —“KBAL9"E. 29 R Tk
AEIREY. XELTRKNATEHEI KBRS T
FEHA=ZB WE, B E ARG EHNE R ILA; R B
BRNAZEMABZEKE (FERESF,1998), 4
ERBRAKBUEMNBEALRAT “AFOXGEH
By ER RO ROBAFMBALFHAPXERBRT
BB ETHERE. ARIVIEYALS 65
TALBIR R B2 A6 B X R FI B IR F b
K+ M, ey ke TEXETFRELHER, B
T RTBHE K. BETRHEMNEENE LG
B NMEM I NEAAR THFASREET
B THE,

R BB A RBE AN R TENE
R, EET R EBEM. 20 40 EhE L BRIE
HRWRELHEBFETHOIRTEBENRRER, K
HHRAEZE BT RS R EGAH, FHBER
R ER CABETHHIBEREROEFR
FLAELERL 10 FABRARSD, EBER.RAKXT HB
BRABETHRTETNERL BEFELE—F
FRIVBARNAKBHRESZSRENREIL. RIE
S5V LNBERNES NG, ZEE KR
HWAEAANBABRABEEELSTWBR, EEUARNE
REFEFREERBEABRSEXEST HRT
S ERIINIRES ST BN E T, ET REFH
BRI MBS AR BT ERAFT LN S
FBAEELHEN-EBEREELEBT  XHRE—
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EFAMT SEDEX M7 R M RES  E4EH
BEYEESX(GRE—BMNEGK)ZE STIHBR
FRMBREBIR(EKAT %) EFH . BEHBE
EREENBFRTRES. EEFTERRTHM
BWMEEHY RS ST KA 2 45 88 KOl E B
REFLL5EXMERBERXNBETKESY
R edas RO E X R REY], B4, 26 VL 76 48 1L 4%
BT ANRRCRARLFAEELTFNMENS R
kK, EMEAKOL—REESAFT HOLRAT K
KPEFENMILET K, EERTF IENEA, 82
BEYTHMEN BEWRERHERT RN S 26K
FERHRNE, DERABIERGE .25 HHK
v I,

B % Uk
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The Space-Time Relationship of Gold to Lead-Zinc
Mineralization and Its Application
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Abstract

In 1990s, some medium-large-size gold deposits were sucessively discovered in such lead-zinc metallogenic
belts of China as the Qinling lead-zinc metallogenic belt in Shaanxi Province and Gansu Province, and the
Qingchengzi lead-zinc orefield in Liaoning province. Gold deposits and lead-zinc deposits spatially coexist in the
same tectonic unit, whereas lead-zinc orebodies commonly occur beneath gold orebodies, with gold mineralization
being obviously younger than lead-zinc mineralization.

According to the preliminary geological-geochemical study, lead-zinc precipitated from the marine sedimen-
tary-exhalative system characterized by high water/rock ratio, high salinity and abundant chlorides; at the same
time, most of gold was transported into epithermal plume and primarily accumulated in sediments. At late
(magmatism) metamorphism-tectonism stage, gold migrated into the medium-high temperature metamorphic
fluids characterized by low water/rock ratio and low activity of chlorides, and precipitated at the favorable struc-
tural site. In the same tectonic unit, therefore, the coexistence of gold and lead-zinc deposits and the separation
of gold from lead-zinc resulted from the differences in chemical constituents and circulation forms of ore-forming
fluids. Such a space-time relationship between gold and lead-zinc can be used as a criterion in mineral explo-
ration. According to the space-time relationship of gold to lead-zinc mineralization, greater importance should be
attached to the prospecting for gold and lead-zinc deposits in Proterozoic rifts and Paleozoic depressed basins of
China.

(k4% 69 A )(Continued from p.69)

isotope variation during hydrothermal mineralizations. These models involve judgement of isotope equilibrium
between hydrothermal minerals, reservoir effect of hydrothermal degassing and mineral precipitation on isotopic
composition, two-member mixing relevant to ore genesis which includes mixing of two different sorts of fluids,
mineral precipitation due to fluid mixing or fluid-rock interaction, and secondary alteration of hydrothermal cal-
cite. The models place quantitative constrains on isotope geothermometry, tracing of fluid origin, and mecha-

nism of hydrothermal mineralization.



