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Abstract

As one of the most important type of Zn-Pb deposits, the Mississippi Valley-type (MVT) Zn-Pb
deposits account for 20% Zn-Pb resources of the world. Such deposits are epigenetic stratabound sulfide
7Zn-Pb deposits hosted by carbonate rocks. During the past several decades, the authors have made very
important progress in the study of MV T deposits, and the advances find expression in such aspects as their
geological characteristics, geochemical features and material sources, the migration of ore-forming fluids,
the mechanism of precipitation, the age dating, and the formation setting for these MVT deposits in the
world. In this paper, the distribution, characteristics, geological setting, geological and geochemical
features, isotope chronology, genetic model, and ore-control factors are dealt with in detail, some
mechanisms for fluid migration and metal precipitation are comparatively studied, and the problems
existent in the construction of the metallogenetic model are pointed out. Three kinds of metal precipitation
have been discussed, but we find that one metal precipitation mechanism can only answer for the ore-
forming process for one or a few classic deposits, and none of them can explain all MVT deposits in the
world. In addition, the MVT deposits in China are discussed in an background of global MVT deposits.

The common factors controlling the MVT deposits and the important ore-hunting indictors are also
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summed up in this paper.
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comprehensive
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Fig. 1

Distribution of MVT deposits in the world

©® Leach D. 2008. Examples of important MV T attributes. Presentation from David Leach, in Xian, China. 2008. 08.
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Fig. 2 Distribution of MVT deposits in China

Corresponding ore deposit name of the serial number in the map: 1—Fankou in Renhua; 2—Dalingzi in Huidong; 3—Qixiashan in Nanjing;

4—Huize in Qujing; 5—Limei in Huayuan; 6—Beishan in Huanjiang; 7— Tianbaoshan in Huili; 8—Taolin in Linjiang; 9—Bainiuchang in

Mengzi; 10—Dachang in Nandan; 11-—Houjianggiao in Daoxian; 12—Dongjiahe in Ruanling; 13—Maozu in Qiaojia; 14— Huangtian in

Jianshui; 15—Chaihe in Kaiyuan; 16—Baiyunpu in Xinshao; 17—Siding in Rong”’an; 18—Qianchang in Yanshan; 19— Xiaoshifang in Huili;
g

20— Yinshan in Yangxin; 21-—Mayuan in Nanzheng

3 BT MR Z A

MV'T " PR 75 T AR 480 4 320 2 5 52 88 53 A 2 iR
MVT £ X 7 48 X 43 A1 T A — i Ry H0r £ 2 40
T J7 8 B (Misra, 1999; Sangster, 2002) , il 4n %%
TR AR £ X AN 3 000 km? | Tri-State i 4
X 1 800 km®,Pine Point #" % X & 1 600km?* ., fif
JRELHT I X 2 10 000 km?* . Upper Silesia " 4£ [X.
N 2 800 km” , % /K % Midland " 1X & 8 000 km”

F1l Upper Mississippi W] &7 4 X 2 7 800 km®,
MERXH X EEILTZRE AR, U Pine
Point 4 XA §F 80 ZMH" K, B0 K Aiff 7t K £
AT 20~ 200 J5 Wi, B K BT R fif 5 1 800 7
i ; Upper Mississippi ¥ 2 87 48 X A 45 4% 3 400 4>
TR BB IR & A2 L F 10~50 J5 0, 5 KA IR
fig &L 1] = 3k 300 J7 i (Leach et al., 2005), 7E
H.ATEA LD MVT XK. B0 EXEH 1 5
200 Z A0 RIS 35 o 491 G e ) 1L 3 5 S b DX 40 42 [X 4
MEFGEF14. 6 km® & H 40 Z 880K,



%28 % B2

T T S BT TG LR (MVT) 83 855 BRI 5% 3k 8 199

ANERAE R L8 T 1~200 T3 W, 5 KA R 43
FEELEED, A R R 400 7 Ml CRE 2B 1, 2006)

FERF TSR P 450 R s H AR LA R AE
(ORI RN RSN AV & A ST I 3B - ]|
m:FEZY AT RN R S 3
W BERKAT YN IR o A5 A AR 4L
¥y @ n 4 JE FNGE 19 5T U5 RRAE 5 F DA Bk R
AR A TR L BRCIR S 32 45 0 DUREAR L IR L 38 A0 4%
HhE . W ARFETEXZ AL R, R
WA MVT H XA E B O R e 9 3t 4 4
B VB AL A AR, W SEE Y Old Lead
7 . Viburnum Trend #u X %" FRAYH A 09 UL 58510
LA R R AR S Trisstate XL b P
0 DX 2 % HEL el X0 AT B Dy S (D A
W F0 A0 I 5 O 7E % 0 E R AR X0 DL
AR AL Y N F (Leach et al. , 2005) ;30 K £
4 AN . 0 Pine Point 7 X, ffE 41 4 ¥ 5 9 1k
BB A, Upper Silesia B [X 3 JiS B S A0 7 24 44 3 )
i BN R ER, o E )R X H)Z A
HR G BB &M

4 R M TR AL

4.1 BEEHE

MVT #5887 R — o3 A 18 2 (4 & 07 )2 462 78
[f]— 14 XN AR B2 AN R A0 0 4k (H AR
— B BOUA FERY &2 A7 51058 = = JH 1
DX A6 LT 42 BB AE %5 VG V5 b Rk R AR 5 v
FPURPEA EX FEST R RALH &L
R B TR ks o 1 RS b X0 D) AR B TR A
AmANE. FU kR B WL A N R, B
HEWERNA S A5 PBUEL T KA. EREF
(8 32 7K 2 R0 BB B R )2 (TS B D X0 R 1
T RUE & B EAE L e b B B R — R 22l i, 3
NE R R TS KB S A s s S
R R R N B A X B S R B
IR H)Z 2P NS G KkNAEs s
RS TS A A B R 22 Lisheen W7 R AW (K 7= F
Waulsortian F 25 & A6 K& o H B O A 3 7K 1
Crosspatrick W 4 % A & i K 7 b 25 € H
Viburnum Trend # X #" & 7= F Bonneterre 41 H =
i L BN Davis A TUEMZE . B B BB
LB EE BB & R X AT e 0 R T H =5 W

FEFH, X WAl R FEE AT MVT 97 R i
BAHXS 8K, P Zn, Ag WAL B s i IR I 2 — . %
o N 8 e S R A o o R M & P
o LR S =i |97, 5 13| 79 A R R
( Sass-Gustkiewicz et al., 1998; Leach et al.,
2003), 7E Viburnum Trend 3 [X ,95 % & 4 1% [
X E A B a s BT 8w my e 5 0F . 8
A5 H = K A R Z 8 AN #] 2 km
(Gerdemann et al. , 1972; Lyle, 1977), 1 [E VY
SICE P e B T T A A MR
6] 9 2 5 A BRI T 0 1 CE 5 8 45, 2008) . fH
2 REXERARA s AMERLEE R 0o st
A A% 38 A7 75 T 0 /i R AR 5 . R o
wEEETAER R B BREE B AT
PRI T K A TR R ORI SE B R . R,
5 H = A Z 8 1 & R AT 2 — 5.
4.2 THES

AR X R B SR A, MVT B8R PR 1Y 6™ 40 4
HARERE AHZ PN IRRERE T IRIES
B AN REIN o 7T A O 7 B AR 2 AR AR LRSS L IR
AT LLR 2R 2 00 17 R AR L T HROIR BROIR 3 IR AR
FEIAR A5 o 52 b2 45 1) B 47 44 7 W2 J7 1) AT L S e
JUA KB LA K 0 A5 B — ik JL ok oK 2= L+
Ko B AR AR % AT AT 2R K I Y R AE 5 A2 T
LT 1 B A 1 TE 25 T RN 2 AR AR R (Alldrick et
al. ,2005) , AJ PUJEEFER/IN B 358 A AR L AR L Dk AR CBEE fit
ZLBR P ) o B JEE LB FAR O 0 IR S Bl
Z ) B HE 5 52y o T ) R BT R AR A S O R
Mo X 3 BB WK W] I AE TR — 8 X,
] )1 VL 385 A8 S b, X B B 0 AR 25 R BR] 43 oy 3 b
G T - 2008) « 32 M J= 2 P 45 1l ) fRLJ2 AR L 38 IR
WA Cln SR o 35 5 | 52 W8 22 R A8 A0 ) 3t 42 i 1)
AR BRI Cln R B R 20 R FE 5 fsz b i
17 42 41 A A L JUER 4 A o BB ) 55 .
4.3 WAL

MVT §" R0 Y120 & TR B Js A i ) £ 5 A
PRO TRV BRSBTS Ik EE O A
AT AR — RO S B BEAR A H
RIFE ED T EX P EA EHAOBRNET
(Paradis et al. , 2005) , %4 H & Ag.Cd.Ge.Ga,
Ni SEICR M) . 38 R 0 i bR (H A BT
PR AR 2 8 ] DUAR & 0 vp )18 3 58 Bt b X AR T
Pe R R EVEET AR AL 0 i O 181 g/t



200

oK

i

Jit 2009 4F

111 g/t.83 g/t (WIME[E 55, 2000) . SR T T B B 07 (1Y
AR R Tk 1 856 g/t ORIAEK, 1995), Hi%#"
PRARC 5 B R B AR

REZHMVT § K 4 J& 7t = 70 i JE X8 —, T
DB EXRBT A 4., WFE Pine Point #°
K MR K 0] 4) , Fe/ (Fe+Zn+Pb) 1 Zn/(Zn
+Pb) H {3 5 (Kyle, 1981), 7E% I8 HLEE A< X,
W RE B WM, 437 Pb.Zn Fe ,Cu,Ni #1 Co FJ#L
# (Hagni, 1983; Mavrogenes et al. . 1992), ‘KR40
BEEERT IR A N LUBE AT 1 O 35, S0l 7 Sy i R
i
4.4 TARAN

MV'T & K H i A6 9 0 U0UE o6 S 31 D0 AR L o 1
TP A I AR e E S 2 MR . M
N A A ) 32 A R A RLIR L 3SR SRR A LR
B RS REAER S ADREIR 5 4 i TR A R
MR ERAR R GLOIR W BROIR L BROIR L S5 IR S . TETT
JCAL Bt 78 B 3 R R BB BT A A KA )
F2BEDORLAR A it AR SCER R R R 5 4 T X AEAE L (H
FOAE A BT X 01 A DL JOIR AR BRI BKCIR
A T WK LLAR A AR BKCIR A E L A R
L DN B i R 52 2 R A A A R TS ) TR o A
& TE R AR AL T 78T 38 1 2 T 7 &5 (snow-on-
roof) "#y & (Leach et al. , 1993; Sangster, 1995),
TE 75 i 5 01 0R 1 ok B o O B A U0 LAV
SR EEAR A G Sy 3 A 3 I DA RROIR L B CAR L B ik
NN SR NN € N EETRE Y P VB i e O o AW (R P ]
WEM Y, U0 Newfoundland 85 4 X R H = &
VPR IE AL A A W B 3l I TR 1 2% i AR AR A i e
4 1% ( Lane, 1984 ); #£ Pine Point, Robb .
Monarch Kicking il Pend Oreille # & , K [ = &
R E TR A A A L% R 1 (Paradis et al. ,
2005) 5 K11 7% AL A5 0 R R R 0t 49 M A2 A Bk R £
U A BT 45 A DA B AL 199D . TERRME TR
T 1 R RLIR 25 4 LA B2 AR AR e R M i R & L w Ak
Wy R EE A A K DKL BDRLURL L TR IY 38 5
W (R~ INEET — I 85
4.5 EAEME

MV'T 57 PR 114 Bl e o 728 380 55 5 Bk R 6 8 110 V4 1
2 PR ST AR R A AR TR Y Bk R £6 1
AR A B A IR Ak B BRER R A 1Y
Ve A AR AR BR A AR R D MVT 87 IR B ok i UL 1Y)
FRAE 22— 33X 5 A2 JOR 1) 2 IO AT 5% 5 T A TR S5 IO 3l

56 EH S AR S R WA IR A A G
P = MVT B R R 25 R AE 8 i $Oi 52
A ARAELE O K J8 BDE B 0 B = s 2,
XA P A = a5 3 MR IE A O SN B S Bk
MR ko s O 78 3t R 1] L B s O B 58 I i L B 2 1]
PO A = ES MVT S F 2 [ R + 08 4,
BT U T B 1 S H RS S S A B B
A IR B = AR R iU B s A

TERZH MVT 0 R LA+ K. it
W kB 5B ER KR E LR T80 A U105 i 5
B TR . WA DUTE B R AR TR A 1 5k 1) 7R
RV EAE IR A5 4 — A Ak DT AR Ay 3 ) 27
P60 1E S BLAS T = AL ik A9 U JE (Plumlee et al.
1994) . H I A B it AR 19 Il & T 200 C L 44k
REDD UE M B B & m bR, S O 2 Rk T UL IE
(Rimstidt, 1997), @407 Tri-State i X, B 5 {4
Pt DX AL DA K rfr [ 1] L S A B b DX Y AR TR
Sl TR IR ARG LG R T2 KE .

AAK LT AR A G0 A0 BT
A1 73 A AT BEAFTE R e A7 4R 5 1R S8 AL 5 8020 i B
B A KA (UK A7) o 3 28 38 f - 4 ) AAE ¥ 20 0
X f B & B A BEAE SN MVT 7 R 9 A i 1okt
LT/

4.6 EHTEZE

WIRBFEER R W M BRI 18 % 450 %5 (1]
(T8 18 A I L PR 25 A D K BT S 0 DR A 2R A 5
£ 5 W7 J2 RO R AT o MR BV i Y 5 AR RS L R
HE HIRER A EAmERER.

Wi A m A A WEZ R 2 MVT 3 X &
BRI R V2 AR b T SR AR IR A Y &
Ht S, & K 2% Midland ( Hitzman, 1999) Fl
Upper Silesia #1 X #° A 4 # F 1E W 2
(Kibitlewski, 1991) ; Viburnum Trend #" {4 4£ =
T 5H W 2 A 09 5 4% %5 (8] H (Clendenin, 1993;
Clendenin et al. , 1994) ; % 75 B i X 7 (K 45 Hp F 5K
PEWTE N (Hudson, 2000) ; #£ Cevennes [ ik #f X,
JE B2 22 8] 1 5K 24 X AT A R E B A AR
(Bradley et al. , 2003) ; Ht [E 1] 5 B4 52 5 b X (1) K 22
TR S A R B R S T
Wi 2 Gk ,2008)

IR A AR A TERZEM MVT 97 XN,
SCAF W FR IR A R A NS 2 A 6 Y I TR 5k 7 A )
WA LTE R BRI AE ] . X 6 R I 5 A iR

RVA



%28 % B2

T T S BT TG LR (MVT) 83 855 BRI 5% 3k 8 201

IR LTS B G TR T B AR B2 el R K
BT T 1R 1 307 A T X — R AR 1 AE A L R W X 2
W S0 R M B AR T I S B B v R AR B AR
(Corbella et al. , 2004) , X0 A7 f ik & A4 1E 1 4L i
AT B T 5 PR 0T IR AR sk A e e R
AR R NS e U R Y N R S St e g
AACY TR 5 5 38 U A A TOE A #0 2 1E TR
PR T &4 B (Sverjensky, 1984; Cooke et al. ,
20005 Emsbo. 2000) , ] 3 B M1 Bk 19 T8 .
B H HT R Ak B R Bk R L & A R
5 SRR ) LTS MVT 7 PR 75 Wi 5% 14 [) A8

BHAR TUEARBEKZE XA TR 2 bR
PirE ., 7E Tri-State #fi X, Chattanooga Fll
Northview JUA AL T FZ G H KRIHEZ T 01k
¥ % & 1t Chattanooga fll Northview W& 2Z ., i
A TE A MVT 87 R £ & 2 [ 5% D)8 &R
(Brockie et al. , 1968), fF Viburnum Trend, # {4
RBETHREW. 0 A8 H S &M & s K S
3% JLZA B (Leach et al. . 2005), [ 1] 8 58
H DX SR AR ST R RSB R E R T A
F 2 FFE R R 5 7 <5 21 8 0L 2 1% A T B O (oK
T5AF,2008) . MVT B R A= F K H-H 2 it
5 Mt . 4 Upper Silesia, Viburnum Trend F1%%5 75
B &R Old Lead Belt %% (Leach et al. , 2005), H
5t DR 2 3 B A0 8 7 AR AR

A2 A TR RE DUBUR L E 2R P i —EB 41
DUBAH RN A 7 R TR AU B B R 22, 2 3
W) UL IE 8 A A 45 fF. 76 Viburnum Trend, Old
Lead Belt.Pine Point,Lennard Shelf,Gays River
Gayna River, i {4 T J€ ¥4 5 i B2 £8 1 2= 54 A ¢, 0
Pine Point #" A T ¥ i PHg ik a b kG &7
T4 Wy -5 W 6 8 Bk R R 4 & b (Rhodes et al.
1984) ,

A B R T AR R R 2 b R
T T RV R S 42 ) A DT BRAH L A R AL L W AR
b A & K JE KK, 4 Viburnum Trend, Old
Lead Belt, Pine Point, Upper Silesia fl Gays River
% (Leach et al. , 2005), HEY T & 5 21 X 5~
TR E R A2 P E AT (R 7 R FE
SRR 5 o3 A T Pl B AR AU 2 Gk TEL B R R
G, P TERR P BEET (NEH . H 55

Sy TR B I P b 2% .

AR R P ER 2 1A SOAR B G HR n . s i
FEVH B R e i P AR 415 TR TR B — AR
oy Y5 R M TR BB R A O 5 ik M RS L AN R
AR i W50 A B e S AR A UL B BT XN
MVT #" R IH A 52 B — PR B F il LA P R Y
WA VR X BT BB G HEE

5 MiERfLSAHFAE

5.1 K& RE

(L) B2 #h

MVT & JK ¥t 14 40 28 4K 24 — I B2 38 Fl ol 50 ~
250°C R EZEIRFEAN T 75~150C (Basuki et al. ,
2004) , [E] S TE 7Y dc 38— R R B & 2K 25 L XA
Rays i 15 [X. G i 200 °C) 78 H [ 1] 1 25 58 54 X
AR B A 2 — iR BE Ly 170~270C (KK,
2008). ¥Z MVT #" X . 41 % /K 2% Midland # X,
205 HOH X, b P H P A b X FT Cevennes [ ik H
DX A R 19 T S il o Pl e 3 R 4 B 1 L E (il
SRR Hb 2 R A S L CHE T MVT 7 K AT BB JE AL
¥ e M A B A R R B A R X R A%
O 5 B b X Bl IS S A v TR R B Y B T A
(P 2% Upper Silesia 1% /K 22 Midland # X ) & 5%
(Leach et al. , 2005), ARG MVT & R K80k
J# w(NaCl,,) i Fl h 15% ~ 30% (Basuki et al. ,
2004) , Jit 1A, 2 1A B 23 5 3l L K RE AL AT
I MVT B PR 1 i Ak 5 4 i A A % . Basuki
(2000 BF AR 25 R W S AR T/ FLAREB 4E IX, LA
BRI 5 DX U I A4 46 B Co(NaClo, ) 2 16 0 ~
21 0 IR AV — S, TAT BT IAC A% R BE A AH X R 1Y
W8 DB A 10 o7 0 R o SR T, o )1 S A A
Hiy DCHT B R 9 000 5 B, i B IR /N L R
JEBAR B A il 0 B0 A+ g e b 2 TR 5000 A2 A
(SSPRERERD) 3 — FRAE AT 8 5 3% b X B L 2
Tl T A AR X A G . KK AR (2007)
M 3 2R 3 A B A R AS [ B B A e It AR B 2 A IR
R RE S B A G A U B A v AT 3k 330 C L R
AL, — M Eh H w(NaClL) 7E 8. 0% ~16.99 % =
] FA 5 4 R OB A 3 I AR S YRR AE O
H A G B &AL AR A . P E 43

O EEM, F . 2004, ENAMEET IR B SR k. T E b TR A R R BT SR Hl. 412-436.
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FEHT T A A UL R N R B S A Y R L AR
FETERR TE B XS B E AR o

(2) i A Y

IR A 3t i 7KV S5 B R L i oA 3] A 3k 1 I
B X (Carpenter, 1978; Kharaka et al. , 1987),
WEIE R B, 23 b oK 32 220 I B I K 28k Bl
TERTW(EERAEWHEB. MVT 5 &£ XA
PRI A G A R K 23 5 B G K GR I T il T
WK ZE R WA FH L (Kesler et al. , 1996; Viets et
al. s 1996) . K 2 BOm o> 5 1T 96 K 7% e 2 MO
UE, ZE TR AR O MVT B R AR A 2R 0. i
R-E A AHEAE (A = a8 KA Fos 0 9 il
PEJHD 7T RE -5 BOU 1A 43 22 14 1L 40 D 125 15 /K 28 R 2R
SRARUE MVT 7 IR 19 5L Ui AR I B AT K 28 %
A R 55 AR K B Al 7K AR B R AR AL
5.2 HMu WK
5.2.1  &JBAIEZ AL

T MVT 5 K, AT B b iy 4 8 ok
J5F DORR Z by 50 b 7K 3 55 7K = i i g AR .
ATV R) 455 T 0 ik 2 52 B0 B8 I ) T Ak 4 4y
8 1 249, G 2 32 30 43 b U A T A7 4R 1) 7T 24 (Basuki
et al., 2004). ¥F 2 fE &, W0 Barrett 25 (1982) .
Anderson (1983) . Sverjensky (1984; 1986) LI M&
Hanor (1996) . i\ &AL 9 & 5 AR .pH . JC
B 1 55 e [ AE FRE TS 08 T 1R TR 46 ) B T
RE 77 82 2 v s MEAE FH (Leach et al. . 2005), RAFH
AP R S YA Rl 2 T, H
B AL 1Y U /N OF A MLBF R MVT 47 R
kA, BT ARTP Y SRS REA
4 & WA Al REIR IS AR h i . B T IR
PR AR (<<200°C) 28 A3 FEL A O, b Bl ik IR
AR A pH A A BRI AT pH R B A
o Pb.Zn ¥ ik 2 B 52 MR I HE I DR T Sl P S e
(Plumlee et al. » 1994) , A I i J5 it 1% 3l 1 X B4
AT Pb Zn & BA W WAy HIEN . SR
FH i 7K R 4 J % i . K pH AR D/NT 4, R 2
F 4. 5~6(Emsbo, 2000), X 7K Pb.Zn & & 1]
KE nX10 BN S A & R E AR R,
H B K A5 MVT B AR I 5F 5, i MVT g K
B A JJUESE . SR X T AR B i AR
Tt 25 J22 R L A i 2R X T BT 1 BT R R /AT s E LA
B
5.2.2  [Alf AL

AR E B MVT 8 5 05 [ A7 % (4
AR AH B AR R I ST PR R AE . B D R 5L
Mo DT AR AT REA — AR UL IR A & R R
R ZE A R AR K A BT RY BR R B A AL
Jt VH S SR it A R 45t 5 S K A B 58 B A 4 . (E
SR 1 3 SR Y5 AT BRI S ¥ K rh Y B R R (BT AR
WAL ZEAE A A Wy b R AR K R R B0OA L. iR
R Eh 138 JEAE A AE 3 PO RIAIL] : © A7 ik
JEL(BSRO AL s @ A LT i i PR AL © #A
B2 38 5 CTSRO L] .

MVT 880 IR LY 07 S i 5 W] i X Bl A 1
BREREL 61 S (AR 81T — /T 150, (HAT 26 IR
(4 8°'S {B > 15%0. i 7 N 4 B TSR AE JH BF 51 &
(Barnes, 1997), FFE+8H A, SH >15% Ayt
Al M R G BSR 5l 2, 3 i 2 A IR X8 5 i
(A JFE D IR TR .. % B E R — 1k 67 S
E AT A A F L MVT 57 R it 4E T 038 R
BT 5 i — 2B BE S

R 45 % Leach % (2005) it % 30 4~ MVT
W R H Y 570 A T5 BT R0 N BE A A IR gl R 2R AT
THt SR BRI 2 MVT 7 RECE 078 X (B4
JUAS KBS 4 XO 19 45 B SO R AR A . Bl an
Bushy Park.Pering.Gays River. % /K 22 Midland #"™
4 [X | Lennard Shelf, Upper Mississippi ] & % %
X B LR M4 X LA K Tri-State 7 4 X 45, H
AR p A6 LN b SE R W, IR
A2 53 DCEY BET R S R 7 TR B AR S TR R A s
PRAN AL W) 4 B A b 3 76 By I8 FF AE (Zhang et al. ,
2007) ,

5.3 BHRSRT

FTE 20 22 30 4RA0, AMTHENIRE] MVT 57K
S5HEYA BV R 5] B2 K 5%,2002) . 5
UE b AR A A R 1 AR ) BR AL A A AL
BRAGAABIESE R B A W A HL BT A BIL I A AR e AR R
2 5L IRIIE . & AR PR T )G A8 AR
YA AL ST TP 3 AR S A L A AR R AR T
HI A= A 1 1 A T 2 e Sl A BILBE 1) B AR T
— L R A ML AR BV . Bl 3t 5 7 A% %
Ji& COURR— A — 3 L0 A8 R T A= WA B 53 44
BT R GE CB W AE S5, 19945 A S, 1997a;
1997b) . 2= & U5 55 (2002) 1Ay, i H 1 7K AT RE Bl
Ry IVE- > 41 J SR k= N ) T N R 3
HBS A B BRI L MVT 87 PR 1) — Fp 8 22 11
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T TE AT A4 W 76 0 DK B B 303 70 4 i Ji 59
XU SC 1145 (1999) 3 3 %k 18 e A BE B BF A b A AL A 2
Y BIE5E . AR IR I UL TE HL I 7T e 5 % 4 )8 Ak
Ay I AORUTR A A7 O %l Tl AU TE LT T 2 28

VFZ MVT 0" JK P A7 78 58 28 60 22 1R 0 [ 44 i
HoRAIES 5RO W EEES ., — RO TR
AT U T I D A AR ME 5 4 S B T T i s L R
Wyl A LG 7 14 SCME DL TE B¢ e Ui BE A5 I N AR AE L SR
T YW P AR T A DL (A R 28 fE E T
MAFRIERAARmAREENAEILEE% S
Y. 2% G0 5 B R R A I8 B AT R Eh A i H. S, &
ALY UIE. CA LA FAEY] . Zn P TR TE
T FH B K PP R P A B 5 T AE NaCl-CaCl iR & 1
HR A CRE D25, 1996) , IR I A WL & W 3T 7%
Al K B, & MVT 5 R — Fh 0] 58 1Y 42 £ M
A 7. Ak . Southgate % (2006) il i %} Lawn
Ll A 5 A AL ST A B 5 R B AR T AR 5 A AL T AR
J A TE A 3 U IR 2 IR BOR A 5 A BL
J AR ELAE 7 AR 1k 18] L B O Bl s B AR A i (32 %2
S NERT PIr s,

KAV 48 TUvE i a) N 5 4 8 s 7%
RASANSG 2 5 )8 5 A LT [ i 8% B L SOT YA
53 Em UYL X UiiE: 448 5 SO —
EIz B, 54 MU I8 [F) A ] BB 4 ) TTvE .

7 —Jri L AHLEOIREAAE TR MVT 97 R
HL TS B E A MVT 67 R R D 5— 26 5K 4
BWER Treves 1 Les Malines, Jill 82 & Polaris. Pine
Point #1 Gays River, t & San Vicente, 3 [
Viburnum Trend 1 Upper Mississippi /] & %" &
XHNEBWHESE AR, JE ) E s 5
X5 AN KRB MVT S8R0 v, B AR 5 85 200 9 I —
S DA B S G R R I R R B R R &
“RRAB T BT b AR 3 AN R AL R 4K UL B A L
Gy ER o < S B A S VW15 R VI B R | Tl A T 1
1 MVT 8K,

5.4 BHBK

—H LK, BFSE MVT #5485 R B R Y 5 oK
T2 R 2K W A L AR A5 . s JLAR L BE A &
K RE v b A R0 IR 1 TR 62 2R AR R OO i A1 Re-
Os 35, U-Pb %, U-Th ik . INBH" Rb-Sr %, =5,
K73 KR £ B0 Ar-Ar B K-Ar 50 05 4
MVT & K A PR 3] 17 K B9 #E g 4 . Leach

ZE(2005) BT TS B 19 A MVT # X 9 oy i B
IR SR P A AR 45 R, R BRAER 43 MVT 7 PR 1 1y
G AT S P T 4 45 2R B A B ) — Bk oA 4
ANy B R R S M R A 45 R R — B (Nanisivik #7
JK \Pine Point A H4N PG A1 VG B PGE) . X P Fh il
AETF B Ss RAE — e B BT LIRER MVT 5
PR B L2 AT AF 1% . HL[R] I, 3 26 0 4F D7 5 AT SR A7
TE— 26 [n] 0, 2 AR T2 O3 07 IRy 1 7
LRGSR AL R M AL R AR @ — 264
S50 FERIR T M AR A R AR R KRR 2.
IR 225 5] 10~20 Maj Q#2045 25 3R 5 M 5k
AEFT 23 g B A AF . B i Heidjlen 55 (2003)
315 Rb-Sr 4R 0 B 1 Y4t 1 Sass-Gustkiewicz
S5 (2005) AR 4f b 57 RE A SR AT 19 BT I AR B AR 2
s Bradley 25 (2004) il 33 X N BE 0 B9 3 1 HB B AF 3R
ATy b VE B PG M DX A B Rb-SroaE 4F 245 5 A] fE
FRER B 5 97 ok 2 A 0 TR Ay o 00 4 ke i 2 Y
Rl b 1y B A A DR B URL 35 TR, T BE 2 S 01 2B
FRIA TR . o b R R (AL 3R I A 2 RN — 3
IR At 207 IR — b J7 v BB 8 X R L SE L 4R
W AT A RERT S .

BUAT A B 2R B, LR MVT 87 R B B 5 Hh
BRI AL s i 2R BY R JE R R D) A R
(Bradley et al. ,2003), fil4n, k& FRAZLTH —&
ZE I 1972 KBl (Pangea) 105, X — B 49 J& b it 7
s B MVT & R B ik 5 B0 B A 750 1Y)
MVT 5 JKIE BTz KEAC R . 55— 4> 8 2
W3 L 20 B8 = a3 — B0 5% N O i A A -
SV IR it 52 3] Al B SR A T 52 i (Leach et al.
2001),

6 R

W0 R TE B £ B R 4R R R AR
4 BT I RE L U I R Bl AR T RE L
)iz % 7 =X UL B A AL 4 & U0 UE ML 55 (Basuki
et al. , 2004, FJHATHIE . AT MVT 5 K1)
& B R UE A FE VR VR B — B, W TR 4
J& (R RE T 5 ¥ R 30 G r 3 1) ST A 1 B i RN
pHH JCRIGEEFEHEZ W ER; A B0 68 v & 3
B E AL 0% IR AR T % L B2
FUCF 55 2 19 & 8 5 TR 225 42 1 U 1A 0 AE R I 1 2
RV B B3 2 ) B A 1 FIE 1% L
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Be 55 Z A0 G 1 DX R 36 3t TR B AR | o 1k 8 R Ak
JESAEH V) R R T INHFER R, HAr, BE
Xl e LB A TG SR B AR AL B MVT
B A AT 4 DX 3t J5T L BR AL 22 O SR BE AR BT IR AL AT
IWREPFZ MVT 8r 8 s e DX sl i He HE AL Hi
VLASTE S0 7= 1 . B AR R s £ BE Y R K (6
LT3k A 1% 3R b 7 AT BR A stk i L 220
K ML JZ o B IR R T GG M R £h A R P T
VESRA
6.1 REEHBERN

W BRI A IS 78 (1 WK S L A 22 Fh L 78 43
AL YA [ B B DX 3o i a2 2% 19 07 2O [ H RiTAF
TELAR 3 A 42 #4850 (Adams. 2001; Hannigan,
2005) » AT 73 3 gt 8 234 R A T2 AL o
LR T

km

a.
BRFEI~10m/a

3
PA 5
1
o &
-1
-2
31
-4
.54

b. FESEAE A 3K 3

i
0 100 km
X kEB R N X2 HhFR

Bl 3 MVT #i8Ea bR s # 40
(#& Garven, 1995 &0
Fig. 3 Fluid flow model of MVT Pb-Zn deposits

(modified from Garven, 1995)

5 — . W B 8 & 77 0K 3h A% 2 (Garven et al. ,
1984)  Hoad 8 S i AR FE 8 1 09 3R 3 T o 7 4 Hb i 2%
T LD R DXL 7 T e S 0 BELBR T 0 ik Rk b
FHEBKIZZEE (B 30, BBIIA B IR E
K235 7% b 18 b AR A5 A R BT 4 43 o A 7 o hr
NG AR PR X H 2. SBOREEHI
S Bl 77 R 1L 3G B A OB AR A . i AT LR
Uf- b fig BE b 2G Hi X 1Y Pine Point /7 K i f& #T Slave
WA BT V) 4 i3 7% 19 12 72 (Hitchon, 1993), Bethke 4§
(1988 #i 4 T Ouachita & 11147 3 14 . Arkorma 7
by 25 R kS ER L Ik Bl Y Ao A AR G 1 A R T VR M
J2 2 T3 e i RN A T B R KA A R AE .

55— UL 2 AF TR X (Jackson et al.
1967) « IRt i Ak & Ak i B 1 i 21y ) Ay U s SE A T A
S I AR rh AL B AR A 5 S A JE 6 B (18] 3b) . 4
i 7K 78 4 s 52 8 TORR 2 1] LB B i 1R OR 56 48 R 55
JE g X — b B S A AR B S 2 ) A [ 2
RURY P P A 38 7% Sl A8 1 0 AL AR TR Js 7 3
Ttk IE A A O Z R G R T IR R E K S
AN G E T2 . — B 5 AL & A
i RITTE BT . R, B2 5 KO ) BT R i) A g
ARME AT 2507 LA 10 Tt A a0 20 A UL B 3K 30 B R
{8 (Cathles et al. , 1983; Bethke, 1985), 4 T fi# i iX
— [}, Cathles % (1983) T A & F 47 Ok fift 8% . IA N UL
TRl i A el AR AN R S AR P L 78 B 7 )2 )
A 1] 137 T A7 E T I B0 i A TG A B L TR AR XA
TE J8 S e o PRI I A 2 R U R 30 ) OE TR
JIRBRETS B BE . AEUUAR A M v A A DT AR Y
B B B BB 7 2B SRR 14 25 1F

O = IR X R PR A, R AR T R 2
S S HUR R AE IS () 30) . B XTI 46 08 BT
R IR BT T Y U A R BE RN R BE (1) 3 5 (Person et
al. ,1994) , 45 2 HIE WL B Bt T ) S8l i AR &R 452
] T ER 5 A B R SR AL O B o K I TR A8 /)N R
RS 76 26 AT LLJE B K T R Y Bk BR Ak 1E T
(Morrow, 1998) , [ Bt A A5 B0 -/ LA 1™ 4k 1)
KMo Russell (1986) £ i % & 9K 3 J& % /K >
Midland H X 2 1) K2 B ALH] & T80 1k &
ST WS A A B AR 36 oA AR A T
T REAR 2 5 a0 19 i 44 32 78 ML | (Raffensperger
et al. , 1995),

O FEAR. B 2004, E MRS KR MG 5 T5 k. o E B AR L BT L. 54-91.
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6.2 ZREITENLE

4 B W ALY UL IE AL R A S O T R N
i ) 3L A4 J5T L 32 % g ) AL 30 7 2 (Anderson et
al. ,1982) ,iX W N 2 4 J@ A i iz % Jr L n) @, H
RUAETE 3 b i (4 ) 2R A @

FRAAMXN &)@ B AL e S A T R —
WAAR X — % pH ERAEMAEZ RSB h R AEDY
FRAR 27 SR s Cn ik R 3k o 1 v i i) DL BOR W
pHAEM T ED W&k E S BITIE. X —UTTENLH
) IS 12 2% 1 J2 A7 A 3EUAEL B b 5T 2% 14 CpHL B 0 151 E 4
~5 B E & — ). I H Zn A Pb W EEARAL (R
X FEA REA B4 )8 ik I a4 H X —Fr e
PRE T 33X A AR AR XE TR B R B A L L B A R
PR MeAh 33X — 152 2 Y B AR 2% 1 N AN 5 S A7 7R 160 R
TCR WG Y. [AId 75 ZAATE A UL & Y ok #5017
BB T

BRBR BT RAEX IR R B R R A AT
bR 22 08 R 1 Gk JRUVE T CLE AT B D B A2
HS™ 8 H, S, 7 5 B 4 o 19 4 & 25 & A2 B
DUVE LA™ o B BRI W A A R B W 1 4
JBE T B 2 R AR E R 8 s i B R #7518 B Be
EECE U AR A Y Hl 2 B AR R R R SRS BET R .
Anderson(1991) ¥ ¥4 J2- S Ak -t IR £h 455 =X ] 1
Palaris 85 BER" IR, {45 445 4 K i 4 8 25 1 ik iR
AR BT R 08 B R A LAY Bk R e )2
W & A T AR AR B AR AR E
KA 2 500 IR R AR AE R 1) CO. A B2 AR — b Jit 5
St U AR P AT 0 SR BB S 7 AR IR SR AU R
FS AR B R R 7 b K H R A BN DT A5 BB AL
YRTIE . B2, X — B M DL B 4 MVT 5
PRAFAE 11 5 6 Hly 5T RR AIE A0 filk T2 & 1) 5 i A R IR
BRI A . Plumlee 55 (1994) By 4k 2 ) B 33 2
BRI B R U] YW P A = & i COL B
K- - B2 R S N 3ok B R N BB A 1 = R
MLV it s Kaiser 45 (1987) i i #4 fk 2% B 88 £h &2 1y
R 5 IE TR AR 2R - R S R R
T AR 1 TR B4

RARRSEX HAH SR MG R RIA L B
IR s 1212 75 2 B i s 1R A 8™ (Jackson
et al. , 1967; Anderson, 1975), iZ# = 7] DA AR #F
b i B IR N BE D TR 1 2 3 & B B F ik 5
3 D U A PR T G T e A e R I AR T
AR PTTE 45 . 0 1R 5 LA I AR 2 ik 06 &R DA

FR B 5 1V it mT DL DR TR L T T O fif
B o TR 3 — A 2 S 5 AL A B 2 Ak oA P AR AR
R KR 5 . Plumlee 55 (1994) ¥ 4
X MVT 7 PRI AS 5] e BE 0 55 30 Bt 1 3t 4k 5 5%
&8 BT AR HEAT TR A O B LA a8 7 A
M &5 MVT & K+ 73 W 4. Corbella 55
(2004) 38 33 XoF J 1A 375 1 L B 78 38 7 B i) MV'T
PR T Bl R 6 2 1 A B4R T B DA I S 0 i
[EDE R NBIA N E JIPUE - S0 Rl o G R
B, B2 10 T WA 2 P R ) AE 5 i A1 i 2
TR0 1) SR TR S R EL A T A TR IR R A
B IR

Charles 2§ (1995) 145 T JLFP LA™ HIL ] ) £ Bl s
b A A PR — v, R H i 0] LAJE W A ok £
QIR R RN O 20N & T N G B 2 7 N
AR B A B T R 4 s X T U R
BLUTE 5 B P A7 AR 8 SOHE DA B LR 181 2
J12 AL I HASBE R B Ak 1 S5 A2 170 € R fidk 11
IERR A = AR ] DU B K 2 B W AL Y
HEFAFE MVT 3K Z B85 905 AR K B —
AR I AR A AL RRTE B — 4 ) LA B i, AN TR
R0 0 4L B E AN [P T ) ARV A Ok i R
T3 Ah BN RE AR BT 2 07 IR Hh 3 3l A7 7R A AL A
HERT B A AL . XTI, Charles 28 (1995) #2177
E AR R R 1 1 E 45 R IR AR 5 A LT AR R
b5 % AR N T TE BT . H R A HLEAE A
WA AS [ B B 1438 D 30) e — SR Ak LA LR 1 A U
() B o A AL 3 A 3] Sy 4 AR 1R 5 T A A A A
MEALEE P /E . I A DL M AF e s R L A
BT 5 %A B Boib A B VIR R . H2E A LR
MAFTETIFAE MVT 7 IR (1 35 3 B 42, PRtk A L 5T X
MVT 8" JRIE B STERATEME LA HE A 20 5

g5 LTk R L AR R X MVT 87 R # BF 58
AR AT o AF X 5 BOLE B 32 4 8 2 AT AR
AR F A BOUA 7 1T WA 7K 4 T R TR i 11 96 7K
SR A 3 oA A A 1 O TR R A BT A SR
R R W K b T PR 3R AR T Ak AR R
ZIM2E . ST R AR IR X is 7 o 78 ) 28
BT 55 (118 5 S 22 b b 5 AT b BR fb 4 5 B2 . H R
MATESR R MVT @ PR i EA 55 5 S Ak 2400k
B> T AR Ak 2 v R (R3S pH D L DTTE AL
LA AL AE R B B AL ES DA & 0 R R
LR AR 2 . RAE HRTC &40 8 MVT 9
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PRIEAT T oty Mo i 0T S A1 ) 2 2% 0 4 I 0 = o LR
ZR MVT By REE A AR R AT — SO 4R I Bodia
I A T S 6 i) R 4 THT A DR A RE T SRR A 58
A R R A

7T R

TEARZFFAE R By BB 4R AT b 35 M 3 U
% PHI A AR MR A R AR X SRR A X T MVT
A PR B4 4 W A T 4 52 o BE 4 PR B S [R) A B I L {E

MEEMKRALE D,
7.1 HERE

W7 SR T 0 A Y A R BRLAE 2 A T
AT B XA 2 A i TR K BT 2R A0 1 4 A 7 AR 1) 0 A
FawR e A AL A B2 22 1 W R R 3 0 A s A 22 b
PO LY A4 X R 2T R4 T Kracow-Lubin Wy
ZEH P RGO op [E B AR 2200 0 B 2T R B A
AR AE B G R W R B TR A e — 0 5 1R RS 5 S
DX R B 73 405 B R TR 22 7 T 2 P I 22431 LA 7R 1 65 4%
T g 7 o SR AR T 7 227 9T - vt TR 24 B U 0 L A

1 EHKBHMVI T EETEZRITER
Table 1 Statistics of ore control factors for some MVT ore deposits in the world
RSB 4 X I 5% VAR RE/ABE W/ MECAEACE WRPHRMARE  RREE W2 MR 0T R R R
Viburnum Trend FH " * " oo o oo
Old Lead Belt E)
Tri-State *
B 8, JH AL XKH
FH 44 74 JH B
A CREMEHD £
Austinville ES
Metaline %
Upper Mississippi 4+ [
Gays River JE-N
FHR IR JIEPN
Nanisivik JEYN
Polaris JIE-SN
Pine Point JIE2PN
Gayna River JEN
B /R 347 JIESON
Robb i JIEPN
Monarch-Kiching Horse il &k *
b 7E HLPE >
Lennard Shelf ) W
Coxco PR F
% /R % Midland TR
FE3 I7S
Bushy Park Ik
Pering |3
Reocin PR
=P Ll
KRBT oy
PN T
Uik ol
BT 1
BEF S|
IRET ol -
5T h
B oy
JLA i

T

o BEERTE R WEET H R R/MET R (i Leach et al. . 2005 BH0 .
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PR IR CRO AR D 384 R 1A K BB B IR o
B BEDT IR 8 23 18] 43 A1 4 ey WY i 52 DX Sl A 3 A Jm) 1
ReEE . TR AR IE AR 52 2 2 Ik 2 A [
P L W RS AEAE S R s A A A B G o
IR 2% Lisheen # X N A P 45 db 2= Jb db 7R 0] K W 2
(Killoran i Derryville B2 , 5K & & T W 2Ltk
LB 3 0 2R A A B L 1 B BT A R R X
A DX VP14 30 T 5 b 1] L B 2 Al DA [ P Jo L
[i] %l A ) 32 5 o) 3 i) 36 A [R]85 L O 1) e L]
TS R A A, S M 3 o AT Y 4
S AT AR /NI 2R B U 1) R E A e L B P
Toi) DT 2R 1) A0 B A LAk 43 A B B . T AR B AR P
[e] 49 36 A 7 R ) L3 HIOIR 23 A 3% R RE & i T A B
(M o8 o N i o ) N T 3 B O VS i 2]
AU 18] 5 3T 7R P4 1) B Y S R AR IR B A
BT T I RS A A T AR T
JHEC Gt ) 0T 2R ARG (b T ) IR IR L A 3 AL
7.2 MIEHRE

WA 52 2 P 6] — 0 X A R
BT —AECE D BULNZ AL . X R &5 3 )2 Ay 4
[F) R E 2 S O FL B 8 S i R AR W R e B
2 FEB U A AR XN 3 K ) DU 7R R B U
TR M2 A5 G ] S S8 Bl DX AL R R A R
K, &0 )2 MRS N ERRICEZ. KIS
ma s MVT RIS B 255000 X /e = 4
T JZAREAUZ IR TE B = il A2 53 ZU Y 3 B
—SE A T AR SR AR AR I AT RO A A B
7.3 ABENRE

AR TR b UL, iR A o
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