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Fig.l  Lead isotope composition of Cu-poly metallic
mineralization in northern Lanping
The limits of the Jinding ore deposit and the Mesozoic- Cenozoic

sedimentary rocks in Lanping basin are after Chen et al

(1991) and Chen et al (1994)

CGRTHL BRIEIE RS M2 B2 0 A
ARG BEA A B A AT~ B AR 5 B - I B
W R — 7 B0 - B R R AR A AL A A
EMHEB G N AL 5, b3y b RD TUE .C —P HOBRCE
AR e AN K LR o~ HEL R I R AL By A T —
K LS S B Ty s m R BCH KD T - 4
BRE A Ty m ACH R TUE 507047 K1
At H A K O 323 4 1) DUBR P 6 ( 5 A7 AT
AN WO B L IX AR A by 2 BT e A s
Bk 3 (27 ) H V0 B AR AT — i — Bl 0
A PEAFAE R RIRE

2 WA RYET R S A AL S A K

ASCIR A [FAL 2R i B0 45 T 0T 981X T2 2


Administrator
图章


454 v R

Hh 5 2004 4

PRI R BB S5 53 T 3™ SRAE A AR
AREF(2003) 3CHE 1 . AE R S SR b R
TR A RE S R JETE R W H BT
POk R 23 A B E AR 200 HAEH . FE R
(10 11 2 AR B 7 [ 8 5 e A R AL R ) A
e e B) 3 SRS RS 56 = A SE I S AT 2
JG4 MAT261 J i I B, B F AL & L H
NBS981 FRUEAE SR IE  LLERS LT 0.1 % . 4l
IS A R 23 5 5V T BRI 7 55 (1 994) FIFR K
S5EE(1991) 19 7 ANMIAR 25 R vt 30 4144k 1T
F1.

TEPEHTEE (R A T BOG T 7E S ) B B
Y WA b SR AR TR R 39 AN B
RN 21 AN A 2 A A AL AR
T K 2 () MK TCXA-733 HL TR
EHC T I F 4300 15 kv E = A BT 20

k VORI e KT EONTEY 30 s, o4 17508 EEATAR
78,510 T 9 MR Bl LT 48 ZH A
WEHRS T 2 . ANFEFRPGE 2= A1
HTRS.
2.1 MET RFEN BIBELIREN
ZPPACERN 2 B m A X T S Rl R A ) A
TR . h T3S A R TR
DRI 5o DX 3ox L ) 140, e 45 ) My~ ) 3647 4 ] 437
%éﬂﬁkﬂgXﬂLttﬁﬁﬁﬂ%yﬂﬁﬁ( Marcoux et al ., 1991 ;
Velasco et al ., 1996) ,Jﬁtiﬁ%ﬁ@ﬁﬁ&@%ﬁ%@ﬁ
Y. BT EIXA DR (R TR AR 2
TIET WOk RE T BT R T DT R AR
FEMITT (MR IR HE T W BV . AR
1 P ATLUE B A IR A R ) R IR X A
A RTT B0 () A () A7 3R Al A 3K 1 a5 22 9 TR Y
(20) ZFHIT .

F1 ZIHLBEZ EET UXBRAMAEEK
Table 1 Lead isotopic composition from deposits in the northern Lanping area
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® B SR T ] % B 7 b G R L 18 .628 15 .581 38.605

® B SR T ] % BT % b 7 7 Lh 18 .639 15.586 38.615
SS97119 By SR N i A % B 46 Hb 7Y P 0 Tys KA/ 1, h (BT 18.63513  15.675%2 38.953 %6
S01150 By =5 PRRL B CEPPEM N P ARUHCA/ L h WP 1853523 15.567 X3 38 .766 =7
$897054 DB e e RS E, y W UUE 18.468 £6 15.611 £4  38.634 %9
$897051 RN PP 14 B0 2L PR b Tys KA B,y WA 18.610%£3 15.650 %2 38.882%5
$$97074 i PR RE) 22 PP A b rh K, j U 18.672 %2 15.652%2  38.927 %6
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S01015 7 =0 R L K, n WA 18.673 14 15.740%3 39314 %9
S01122 J7 SN2 T P4 Hh AR AL Tys KA 18.671 £4 15.840 %4 39.426 %10
S01217 7 47 PR AR AL Tys KA+ 18.735+4 15.751 £4 39 .387 %9
S01231 B = CEPPEMARALEE Tys HCE/ HHIARDUE 18.556 24 15.739%£3 3908219
cTW3® Ji B CEPESET M 2EPPAE AL Tys KA/ Ty p KILE 18.739 15.896 39 .449
CLD3-1? Ji B CEPESET M PP AL Tys KA/ Ty p KIUE 18.578 15.736 38.908
CLD3-7% J7H A 2EFESE T IR AR AL Tys KA T, p KU 18 .585 15.705 38.792
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Table 2  Electron microprobe composition of tetrahedrites from deposits in the northern Lanping area

w(B)/ %
FE T IR )
Cu Fe Ag Zn Sbh As S >

S01138-1 & 46 .51 4.19 0.55 0.19 0.92 19 .34 26 .52 98 .22
S01138-2 & 46 .49 4.29 0.42 0.17 0.99 19 .55 26 .40 98 .31

Fd & 42.70 5.36 0.17 0.61 7.70 15 .37 26 .54 98 .45

Fet & W 48 .47 2.31 0.03 1.23 1.29 19 .84 26.90 100 .07

Fa & 42 .66 5.70 0.08 1.03 9.43 14 .84 26 .52 100 .26

Fbe & 42 .56 5.51 0.12 1.10 9 .48 13.97 26 .42 99.16
S01157-1 AN E 43 .63 2.83 0.28 2.04 13.71 9 .46 26.15 98 .10
S01157-2 AN DA 42 .36 2.80 0.16 2.16 13 .31 11 .42 26.59 98 .80
S01106-1 H B 41 .95 1.58 0.34 5.25 5.23 16.54 27.25 98 .14
S01106-2 H % 42 .58 1.90 0.42 4.70 2.95 18.97 27.02 98 .54
S01106-3 H % 42 .35 1.84 1.21 5.34 3.94 16 .51 27.53 98 .72
S01130-1 b I 46 .55 1.43 0.08 0.66 8 .21 13.99 27 .43 98 .35
S01130-2 b I 47 .25 0.93 0.02 1.81 5.08 16 .94 27 .83 99 .86
S01102-1 SIS 46 .44 0.13 0.02 3.50 0.17 20 .84 27 .15 98 .25
S01102-2 SIS 45 31 0.34 0.13 5.07 0 .41 20 .87 28 .02 100.15
S01056-1 85 42.93 3.34 0.03 0.33 17 .81 7.93 26 .09 98 .46
S01056-2 % 42 .36 3.28 0.02 0.66 17.93 8.15 26 .51 98 .91
S01061-1 bk 44 .63 3.73 0.02 1.51 3.51 17 .90 27.37 98 .67
S01061-2 Bk 42.77 1.59 0.01 5.71 4 .44 17.19 27.79 99.50
S01045-1 N T 42 .63 2.56 0.11 4.66 8.53 15.11 27 .47 101 .07
S01045-2 NIX L 42 .93 1.93 0.14 5.08 7 .48 15.30 27.53 100 .39
S01087-1 g7+ 47 .14 1.95 0.02 2.45 0.95 19 .45 28 .24 100 .20
S01087-2 HETI 46 87 1.98 0.01 2.94 0.87 19.79 26 .08 98 .54
S01088-1 JHE I 42 .90 1.85 0.03 5.20 0.01 20 .38 27 .71 98 .08
S01088-2 g7~ 43 .14 2.25 0.03 4.56 0.01 21 .08 27 .80 98 .87
S01181-1 W 42 .30 0.79 0 .44 7.36 5.34 16 .27 28 .25 100 .75
S01181-2 R 40 .07 0.58 0.58 7.44 7.18 16 .02 26 .21 98 .08
S01181-3 =153 41 .07 0.37 0.62 7.70 9.56 13.03 27 .39 99.74
S01183-1 W 39 .88 0.72 1.17 7.21 8.74 13.52 26 .96 98 .20
S01183-2 W 39.43 0.72 2.02 7.07 9.25 13.63 26 .81 98 .93
S01183-3 R 39 .49 0.64 1.76 7.21 9.33 13.23 27 .81 99 .47
fld121° W 35.70 1.35 2.92 6 .85 14 .44 10.55 26 .39 98 .20
fld1 23° W 32.56 0.25 6 .49 8.70 21 .11 4.54 26 .58 100 .23
S01171-1 i 41 .97 4.23 0.13 1.77 11.98 12.32 26 .97 99 .37
S01171-2 2ol 41 .22 4 .84 0.13 1.63 12.98 10.70 26 .58 98 .08
bypt31° SE/SaE 43 34 2.26 0.35 5.09 2.15 17 .42 28 .11 98 .72
bypt31° SFyeaE 39.06 1 .44 0.07 6.06 6.73 16.52 27.28 97.16
bypt22° FIRR S 39.52 1.93 0.23 5.47 8.13 14.52 27.50 97.30
S01198-1 JUE 42 .45 4 .46 0.03 0.27 18 .93 6.52 26 .37 99.03
S01198-2 JUE L 4215 4.28 0.03 0.30 19.56 6.69 26 .29 99 .30
S01199-1 PEE ) 41 .64 2.69 0.01 2.78 19 .01 7.37 26 .51 100 .01
S01199-2 25 ] 40 .77 2.54 0.02 2.96 18 .82 7.19 26 .92 99 .22
S01202-1 Y 41 .13 4.15 0.13 0.17 19.29 6.77 26 .99 98 .63
S01202-2 B 41 .01 4.29 0.32 0.15 18 .37 7.13 27.08 98 .35
S01202-3 B iy 41 .88 4 .20 0.15 0.21 18 .84 7.76 26.50 99 .54
S01231-1 e 38 .93 5.52 0.32 1.24 19.97 6.46 26 .83 99 .27
S01231-2 e 38 .35 4 .89 0.34 1.62 23.10 4.77 26 .88 99 .95
S01231-3 ew) 38 .46 5.11 0.37 1.55 21 .66 5.67 26.79 99 .61

A EARA 2 B HIEBUCE(1994) 5 EARE b B 51 A GRS (2000) 2P 2B AL 5 BT A& AL (COFCIR ) .
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Table 3 Electron microprobe composition of dolomite from
deposits in the northern Lanping area

e TR . w(B)/ %

CIEH FIRCD Ca Mg Fe Mn Sr

S01133(4) 4 W 28.03 13.44 9.17 1.807 0.107
S01159(4) /MEHL 28.24 14.78 13.09 0.656 0.113
S01126(2) 1% 31.63 20.42 4.46 0.068 0.145
S01179(2) ®FEJ 26.78 8.98 13.63 0.577 0.115
S01194(5) K] 33.09 20.74 2.23  0.435 0.150
S01171(2) th 3389 2015 1.63 0.189 0.129
S01007(2) JMRAIF 26.27 6.60 17.37 1.161 0.162
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Fig .4  Spatial distribution of some minor and trace ele ments in hydrothermal dolomite from Cu-poly metallic

mineralization of northern Lanping

HAT I % M 15 2 SR R 0E e Fe 11
B ) A B R AR A

Hz A Fe Mn St 7% 5 2% 8] 4 A1 A [A] 1] iR
SRR S X B U R AR AR X HGR A = A P I ER AL
FYEFA K. Fe 8RN T 0.1 %, HHiEk{k
AT DA A BOE AR RNIA ; Mn 15 AR
0.n %/ A A4 JB IR E T E LRI AT A R AR
A] PR e AR IR Sr & RARAE 0 .1 %M, JE
T TeE IR 22 AT A n FH AR R SR A A
H TR B 2 A I 6 2 10 20 B0 2R SO T
PR X TC RN HAME TG R MAT A B AKX
Sri&i#  Mn HArIE A T UCIUEE ST . WO sr 54
XPEE B G R M s Mn KEKRIH A=A MA S 5k
R AR R (K 44) .

3 WigHINN
3.1 MW FASANEETRAMS KT ik

TR

PR cu S As Sh Z IR —EIE
TR R 3) LRI X R C RS S A1
DS A s LA R R QIR BRI 4K el v R
(M) - HEB A - RES(CE) BEE cu NS =
BEAR , As I BRA , so I Ty . A AR

R AEHGT R LBV T A 1= I B B,
T Cu \As FERRIT W] 8 IR DX B AL S N R
Ag Sb TEF AR I A P AR G B A 32 25 mT e 1) 8
DX MR ENT B2 Ag A1 Sb. L To iR
TED IR G AR IR RS WG AR 8 5 ), 3
W Ag/ Cu 1 Sb/ As ELAE#B & H9 K 1) ( Hackbarth
etal., 1984 ; Mishra et al., 1991) . HARA L HH)
BT Ag 10 E 5 T T RET A I B 52 e T I HE
PE A Cu 25 B P ) AR IR B8 IMETS Ag/ Cu b
EAIEE Sb/ As LGAELAHAL , 587~ e AT b 174 1) 2R 1) 4
DA F8 7R O AR B P ) A sl . il 4 T
AT S B EHPE  ZR BN & sr 5 M Z [A]#) £
FHOR IR F A FIREFR 7R BT A4 A H 74 1) 2R 30 1)
( Gregg et al ., 1989) . DKt BAHAHI 2 A1 RFAE
T A Gk — 0 SCRF T MR A 6, 2 Ak ik FE A 8 —
T TR X A A 5 (R 3 AR5 ,2003) KO BT T
PRSI 5 1) BT AL a1

AR R G 0 DL B AR R AE (H B A
ek A IR Ag & AR TR 1 AR ) B A i 53X
AT HES Wl IR SR LS 41 43 (W 1 AT 55 . Hackbarth
SE(1984) [ HLBRAL “F BRI SR B | 21 o™ U 4k Ak
T As > Sb PR ANE A 45 b H 2 R B 4 i
BN . R R ) B AT TR N AR R Ssb
WIS FEARIX  BARAT— 8 51 Sb G370 A 78 2


Administrator
图章


o3l Fal

e AR P R T EORZ %A = T As I
F(HE 2) . ZIPFEH T AR RTINS RIS ek
W2t 8 R R, As TCR B S HAAE 101076
~50x 10" °,Sh JLHEMIEE T EA 1 x 106 ~ 4 x
107, As/Sh=10~12.5. 5T HEFTEFE
BE(As=2.92x10"°,8h=0.37%x10"° As/Sb=7.9,
IR R4S ,1992) AHLL (A& As Sb 70 il A& 5
FHM3 . 4~170 f5M 2.7 ~10.8 f5. Kk, 2=PEE
HHET AR ARUTAR 5 R 0 A DO — N Ry As [
BRAGAEIX . R 52 2= B AR A B A
ol il NS Eow: G R R TRC SR AW/ A =3 TN
P RIS ] LU 5 M AR H As WS 5570 38 U
AR A DX BN A AT ) B D E A AR — N A X
As IR ANH T8 i & B B A i FN A B 4 ™
3.2 WAMBERMREKRST LESZEMXR

BR 2= PRGN 22 5 e 1Ak 1K) 4 e ) Jo T SR
B b b i & 2R g A FUTRUA R R X AN
) AL A () A 22 A A AR AR — e R FE AN — 31X
AR AT RENE A7 7 FAS RN DB 4k =544 1) 28
Bl 4 R X AR R A 2R 4L 7 TR AR B AN 34—
( Marcoux et al., 1991 ; Sanford, 1992 ; Kesler et
al., 1994 ; Velasco et al., 1996 ; Beaudoin, 1997) .
T A (RS TR A7 25 2 A 5 2ttty A v o 2 AR
FRARABL A DX 58 PN AN [ 350 A6 AT A A A 1R AE AR A
JEATHE AR AL AR R e A (R A7 25 20 17 1T 1R A
AAPEFIRR A P | mT DAHERR 28 —Fpa ge 1k . Bl i ik
T B AU R AN S8 — 1 m BEUE T AN R R AL A AN
BIS)IRA ARXEIE T TR & A T 4R AL
TE P AL IR PTTE I 5 TR 2 22 T B AH LA 1)
GG

AR EBALAE PR H A AR AL AR xS
VAR RS UINGIE i8R AB R R G e K - e N S Y [
W LMES RUTBUA R R BEMP AR R —— B R K
WP AR T Pl MRS R —HER T =
R ZBB( Ty s m) PIRUE I T2 T8y ) 32 22
PLE=B90( Tys m) PIBUAE RN T . R CHME
P FBHEE AR R —— 8 R KIL-PURR A SRR 2
FRUTRR A S AT P e R s w7 R4k, S
WA A AL B =B 5 Ty s m) DURAE IR AR &=
(R TSR R J DR R A, 28 AL 1 , 5 Bt A AR AL i
RN B =R UIBE AT R 28 41 % e T
Z 8] 5 ey RIS - A AR 5) . AR B =S
G ( Ty s- m) PIRUA ROIRIR ER 4250 32) v ReArEAE N

IR ARAE . 2 g 2 PFAC A 2 s A A D SR sl S i e 0 i 459
396}
£ 392
5
&
g 388
38.4
L | . | L | L
15.3 15.5 15.7 15.9 16.1

207 Ph/ 204Ph

Bl s Z2PFa B B0 Ua R AT IR AL 3 A1 AL
AR B B 5 A BRI A L1991)

Fig.5 Lead isotopic composition of sedimentary rocks from
Lanping basin ( data from Chen et al.,1991)

SRR 22 U M 35 3 A 3 B AR R A 2R LU A
BRI AR R HS BRI RN =8
by 22 AT IR 28 4 ekt bl A7 T 0 Wi G TSR 1 e DR
[ 35 4 A 2 BV 45 R V2 B =&
G Ty s m) PURUE RS & (IR 5 AR 55 ,1999) .
A WA LA R RN = RV A RN T
EHRE B L =BG Ty s m) ZSRARIITTRUA 2L,
W RS TR 28 B R 53 BT AR DI A7 1 o AR
DIRUE RGN .

FE R L AN [0 A 5 LT 5 2 ) FR 4 )
PR AT X IR e R F AR K
WA U I HE AL T R R B D 5
T R AR TAE P S T 4 4 43 0 AR AT A
EIIE T 2% U5 L (1 A A A ey Ak 1 2
DUSENLER AT L PR 0y 3508 A7 B B I A3l 1
(30 A A - BRI T 2 AR 4 ) [ 5 A 40 11
TN A 385 AN [) S8 AT A AR R A7 25 4L AN 34
—IFEREZ—.

3.3 MK LR EERXHILR

WAL (o R ZE AN Py RN 25 41k
DA BT T 2 A A 2% AL RS 2 BRG]
VAW ESBUREIE ¥ AP RN NEY T S gk o | e 13T
Z G R A D A AR RS SRS T IR 215
BEE TR E IR s AT e B AR B
BUHD . A — 2008 B Ak I R Bl ) R 3L
T B T A e ] kg ST A PR AR A A K
SCEETT L RS

WA R AT R R AL 22 RIS J 2 — A& R I


Administrator
图章


460 v R

Hh 5 2004 4

FES AT TR KA 4 2H 43 R 25 i R U
AN AR AR B L AR R LR G H
JE ( Skinner, 1997 ; Wilkinson, 2001) . B 50X B4
T R K FEER 3R AN BAE
TR A3 A ER B 7 15 DOIEUK AR 2 TR AR
A A R R A 25 4 OB AR TR &R
— 30, I HASF A B0 A 1 [F) A7 2% 20 B 5 L L
(P RIS 25 AL R TADAFAE 0 W DG 2R S AR X B 4 ™ e
WERCT = As AR Sb FREE | b5 2 Hb b i A2 SR TR
7 A MVRFAE— 20 AT U (A 955 1998 X 5K
T 2000) FRAF I A0 A Z AL - 38 %o ~ +
12 %) S s AEEDURR RV A WD R RF AR 28 B 2= PRL A
i 22 G JE A RO AR B T B s A vE U
ZIXHB ST . ARV B AR 1L AR
frp GUARAEAE 3 AN RYE ORAEAK ZEH KA R
A e K (ALHE AR BT A KR IE I K) ( Craw et al .,
2002) . MUARXINE 5 SRS 2 B e
PR S E DN/

HR KRB IR S ) EALEE B A I H R AR Ak
S AR BN 7 1) 1) 2 R J) ¥ AR A5 ( Garven et
al., 1993 ; Sanford, 1992) . “2PFZEHb & HAR X A+
VT HUDX 1) A B e JIE My S A B T i e R
BT, 3 R 2t o 0 pp R s v 2R o LA VBT
A7 EH PG ) R R 30 e R 2 R T A I T R (4R R
2 1999) AFFFIX — DI Hb AR Bk BT AR
(R RG) I8 36 TH 5 T vp Ay R Y | S A H B 2 R 1Y
ARG TG ) AR PRI A A X — & F H TR FF
SR . I F R [ MY VY AR A R B —
) 28 BN B AR AL IERAL . X B HL A B T e i
PRTE LK I8 B R B AL A FR DY 1) 2R O ) R HE it
DRI DR 338 P b o ) s v e B G 7= A R M TR 4% 1R
AT X AE T E 3RS ™ 1 R /K R A3 . 20
el 90 FEAR LK 6+ MVT #4b B R wF T £ 48
WA TR — 3 iR B I Eh i 3l & X 280 ik
R I A R B ) 32 2L ( Sverjensky et al .,
1992 ; Garvenet al., 1993) .

AN A3 5 3 A A g T 2 TR) O 3R 1) o
FTHLER A0 2 FERE R B F 9 DX RSO AL Ak DA 3G 4 7

AP LTSNS (BB BRI ol A4 B e s w2 AN

PR B & 4R . JRARIEIE P BE A R R AL DA A
KB 22 5 A2 Ak JAR (0 PR AE DX Sk i 3
AR EATHEAR KL L Fgk g 1 DX 1 ) 23
ATRVE S . FEADC ol P ik i L5 390 b 3 2 4y 3 e

AL P &8 o 5 & IR B IR A 2k
T AT (5% 3 45 ,2000) . 53— FPIA B4LER
SR AT RN RS R A A « b A
o e R I TR P g R H G R A
RGP S A 32 B2 o TR A At P 4 ) B g
S 1998) . T A A IR AERBRMI R GRS T
JE Ry B J L A0 R 3 26 (] e =ik 4 A
YL, McCaig et al ., 2000) It A3 3 1) 18 2 1A
FH (1) 9 Lt o W S B v R K s Bl TR o v 1 4 )
HoriT % B = R ey b s B I Ak . (Bl T
T 2 R BB (1 3 A R AR A B % AN 335 7K 2 1 B
B, A BEAA B AR RS TR 08 R 48, AR AN A R
S TP ARG AS 4 @ 21 4y . T LAT o #7884y 3
(1% 07 354 28 40 4 Ay e A 10 3 U S A AR L v T
BIE R IEAEAS RS BT J2 1 (0 A B AT 238 1 1 3
B G— A AL A5 A1 DA SE A R0 E 5 oKE
BBl PA A U0 s ) S0 s A 0 28 1) % T A v A R
T H 4 J8 20 73 3G 3 S0 A & 5 TE K RS R ™
b 3K AT B S AN X 22 46 JE o6 2R v ROR SR IR O A
(RNAT A7 55 [ 25 2 18] A B A R AT 35 4 Rt B, 9K
LA AT A N b 7R S 0 L VD TR B AT S
L G A A R AR S B AL o) (R R AL T & T
PRICIAIE X ) 1T fe BR300 v 7 A e B e o il
A[VBIE A I A IR Y AR 1R R 55 A st P 1
ZE 5t AN [T IR A IASEAT AN [ (1) 5

4 %

SEPEIEIRAR 2 R AT A DX R A T B R
SNAYTTER B AUA AR IZ I L Te i Ve T . AEBEE
ST B T I PR A A UL A AR AT B B
HFAFAE DS 7Y 1) 2K 0 oA s i A 3
Jole % PP i DX HE ) 3 B AR R SR IR R
FEREA DAV SRR 2 SRy . B f e =
A RS AIE TG 28 BT ™ SRAR SR 3 7 18] (K 7R B3
SRR G B R 7 2R 4 B b PR R AR
HAR BRI A 5 [ 2 TRV IR A7 5% 24 A
RIXE R IG R ARHE— 20 SCRF TIX—IA L.

JSAT A (7K A T B AR R R KR &
EWAL eIt i oyt S R R SN R E O
T R S T S X e R 5 v BR LR
YL AT £ Y 1) A PR ph AR AT SO W RIS R LB
(CNE R N LY A N NG S N T PN M P S



o3l Fal

ﬁ%)l‘:l’ /\% :

P L PFAL AR 2 B A DX S AR AL Sl S A A 461

A T A B K TR UK AR ER Y 1) 23
SR RIHEME U A LA ph R A W AR R S D i TE
PEsl Al LLSEAT ROAE SRV FE P K B I
MPTIRZE &l 47 T A8 e 2103 245 38 A AL
5 BRI 1L

B AIHME R EE 2 — S
TR 95-02-001-02 VR T AR p)idE— P a4, B
ST ARG 3] = s i R A = B 3 i = A 1%
TV PR A A R AR K ) 3 RE AR — 80 .

References

Beaudoin G. 1997 . Proterozoic Pb isotope evolution in the Belt- Purcell
basin: Constraints from syngenetic and epigenetic sulfide deposits
[J]. Econ. Geol., 92: 343 ~350.

Chen H S. 1994 . Study of isotopic geoche mistry] M]. Hangzhou: Zhe-
jiang University Press. 49 ~ 55 (in Chinese with English summa-
ry) .

Chen S F, Liu Y L, Bao Y X, et al. 1991 . Research into metallogenic
law and ore deposit types in Deqin- Xiaguang lead-zinc ore zone[ J].
Yunnan Geology, 10: 119 ~ 144 (in Chinese with English ab-
stract) .

Craw D, Koons P O, Horton T, et al. 2002 . Tectonically driven fluid
flow and gold mineralization in activ collisional orogenic belts: com-
parison between New Zealand and western Himalaya [ J]. Tectono
physics , 348 : 135 ~153 .

Garven G, Ge S, Person M A, et al. 1993 . Genesis of stratabound ore
deposits in the Midcontinent basins of North America. 1 . The role

of regional groundwater flow[ J]. Am. J. Sci., 293 : 497 ~ 568 .

Gregg J M and Shelton K L. 1989 . Minor and trace-ele ment distribu-
tions in the Bonneterre dolomite ( Cambrian) , southeast Missouri:
evidence for possible multiple-basin fluid sources and pathways dur
ing lead-zinc mineralization[ J]. GSA Bulletin, 101 : 221 ~230 .

Hackbarth C J and Petersen U. 1984 . A fractional crystallization model
for the deposition of argentian tetrahedrite[ J]. Econ. Geol., 79 :
448 ~ 460 .

He K Z, Zhao C H, He H S, et al. 1996 . Intracontinental rift and
orogeny in western Yunnan[ M]. Wuhan: China University of Geo-
sciences Press. 52 ~ 85 (in Chinese with English summary) .

Huang D H. 2000 . Characteristics of silver sulphosalt minerals of the te-
trahedrite group in silver poly metallic deposits and their significance
[J]. Acta Petrol. Mineral, 19(1) : 78 ~ 87 (in Chinese with Eng-
lish abstract) .

Johnson N E, Craig J R and Rimstidt J D. 1986 . Compositional trends
in tetrahedrite[ J]. Canadian Mineral, 24 : 385 ~ 397 .

Johnston J D. 1999 . Regional fluid flow and genesis of Irish Carbonifer
ous base metal deposits [ J].

Mineralium Deposita, 34: 571 ~ 598 .

Kesler S E, Cumming G L, Krstic D, et al. 1994 . Lead isotope geo

chemistry of MVT deposits of the Southern Appalachians [ J].
Econ. Geol., 89: 307 ~321.

Li G X. 1994 . A preliminary study of some thrust-nappe structures in
Lanping basin[ J]. Yunnan Geology , 13(3) : 203 ~ 215 (in Chinese
with English abstract) .

Li XZ, Liu WIJ, and Wang Y Z, et al. 1999 . The tectonic evolution
and metallogenesis in the Tethys of the Sanjiang area, Southwestern
China[ M ]. Beijing: Geol. Pub. House. 122 ~ 167 (in Chinese
with English summary) .

Li X Z, Jiang XS, Sun Z M, et al. 2002 . The collisional orogenic pro-
cesses of the Nujiang- Lanchangjiang-Jinshajiang area, southwestern
China[ M]. Beijing: Geol. Pub. House . 90 ~ 200 (in Chinese with
English summary) .

LiuJJ,LiCY, PanJ Y, etal.2000. Isotopic geoche mistry of copper
deposits in sandstone and shale of Lanping-Simao basin, western
Yunnan [ J]. Mineral Deposits, 19(3) : 223 ~ 234 (in Chinese with
English abstract) .

LiuZQ, Li XZand Ye Q T, etal.1993. Division of tectono- mag matic
zones and the distribution of deposits in the Sanjiang areal M]. Bei-
jing: Geol. Pub. House. 6 ~ 74 (in Chinese with English sum ma-
ry) .

LuoJ L, Yang Y H, Zhao Z, et al. 1994 . Evolution of the Tethys in
western Yunnan and mineralization for main metal deposits[ M].
Beijing: Geol . Pub. House. 141 ~ 231 (in Chinese with English
summary) .

Marcoux E and Moelo Y. 1991 . Lead isotope geoche mistry and parage-
netic study of inheritance phenomena in metallogenesis : examples
from base metal sulfide deposits in France [ J]. Econ. Geol., 86:
106 ~120.

McCaig A M, Wayne D M and Rosenbaum J M. 2000 . Fluid expulsion
and dilatancy pumping during thrusting in the Pyrenees: Pb and Sr
isotope evidence[ J]. GSA Bulletin, 112: 1199 ~1208 .

Mishra B and Mookherjee A. 1991 . Tetrahedrite mineral che mistry and
metal zoning : a thermodynamic assess ment from the Rajpura- Dariba
poly metallic deposit, India [ J]. Econ. Geol., 86:1529 ~1538.

Qin G Jand Zhu S Q. 1991 . Genetic model and prospecting prediction of
Jinding Pb Zn ore deposit[ J]. Yunnan Geology, 10(2) : 145 ~190
(in Chinese with English abstract) .

Que M Y, Cheng D M, Zhang L S, et al. 1998 . Copper deposits in
Lanping and Simao basins [ M]. Beijing: Geol. Pub. House. 37 ~
70 (in Chinese with English summary) .

Sanford R F. 1992 . Lead isotopic compositions and paleohydrology of
caldera related epithermal veins, Lake City, Colorado [ J]. GSA
Bulletin, 104 : 1236 ~1245 .

Skinner B J. 1997 . Hydrothermal mineral deposits: what we do and
don’ t know [ A]. In: Barnes H L ed. Geoche mistry of hydrother
mal ore deposits [ M]. 3rd edn. New York: Wiley. 1 ~29.

Sverjensky D A and Garven G. 1992 . Tracing great fluid migration[ J].
Nature , 356 : 481 ~ 482.

Veizer J. 1983 . Trace elements and isotopes in sedimentary carbonates

[J]. Reviews in Mineral, 11 : 265 ~ 300 .



462 /A7 N 2004 4
Velasco F, Pesquera Aand HereroJ M. 1996 . Lead isotope study of Zn- X
_ _ _ o Bt iR 305 % 3R
Pb ore deposits associated with the Basque- Cantabrian basin and Pa-
leozoic base ment , northern Spain[ J]. Mineralium Deposita, 31 : 84 FRuf 7 . 1994 . ]ﬂ{ﬁ%iﬂﬂﬂjﬁ‘%ﬁﬁ%[ M]. BUM - W R 2% A

~92.
Wilkinson J J. 2001 .
55:229~272.

Fluid inclusions in hydrothermal ore deposits[ J].
Lithos ,

Wright W R, Johnson A W, Sgelton K L, et al. 2000 . Fluid migration
and rock interactions during doldmitisation of the Dinantian Irish
Midlands and Dublin basin[ J]. J. Geochem . Explor., 69 ~ 70:
159 ~164.

Wu I and Petersen U.

1977 . Geoche mistry of tetrahedrite and mineral

zoning at Casapalca, Peru[ J]. Econ. Geol., 72: 993 ~1016.
Xu Q Dand Xia L. 1999 . Pb isotopic compositions of two types of paleo-
Earth Science

continents in Sanjiang region: 1 . Carbonate rocks[ J].

-J. China Univ. Geosci., 24(3) : 274 ~ 277 (in Chinese with Eng-
lish abstract) .

Xu Q D and Xo X X. 2000. Regional fluid characters and regimes of
“Sanjiang” middle belt during Neo- Tethys[ J]. Acta Petrol . Sinica,
16: 639 ~ 648 (in Chinese with English abstract) .

Xu Q Dand LiJ W. 2003 . Ore-forming fluid flow and relation to zoning
of mineralization in Cu- Poly metallic mineralization of Northern Lan-
ping , Yunnan: Evidences from fluid inclusion and stable isotope[ J].
Mineral Deposits , 22(4) : 365 ~ 376 (in Chinese with English ab-
stract) .

Yan S X, Li C Y and Zhou C X. 1994 . A preliminary study on the gene-
sis of the dome structure in the Jinding Pb-Zn deposit with a discus-
sion on some related proble ms[ J]. Mineral Deposits, 13(2) : 148 ~
154 (in Chinese with English abstract) .

Yan W, Ouyang Z Yand Li C Y, et al. 1994 . Mineral che mistry of te-

trahedrites from Lanping-Simao vein copper deposits, Yunnan

province[ J]. Acta Mineral Sinica, 14(4) : 361 ~ 368 (in Chinese
with English abstract) .
Ye Q T, Hu Y Z and Yang Y Q, et al. 1992. Regional geoche mical

background and Au, Ag, Pb and Zn mineralization in the Sanjiang

area[ M]. Beijing: Geol. Pub. House. 217 ~ 246 (in Chinese with
English summary) .
Zhang F G and Jiang H C. 1986 . Tertiary nappes on Nujiang, Lan-

changjiang and Jinshajiang district[ J]. Bull. Nanjiang Inst. Geol .,

Supp. 1:102~108 (in Chinese with English abstract) .

Zhang Q, Shao S X, Liu J J, et al. 2002 . Lead isotopic composition and
lead source of poly metallic deposits in the large ore asse mbly district
147 ~ 154 (in

in the Lanping basin[ J]. Acta Mineral Sinica, 22 :

Chinese with English abstract) .

49 ~ 55 .
BRal s, XIBCK , B 75, 55 . 1991 . K- FOCHYERR WA AR |
R AT 7], iR, 10:119 ~144 .

[ RI BSR4 1996 . TGRS
BRI T R b RO AL 52 ~ 82

W 2000 . WE SRR h B ETH AL SE ) )RR AE B
M. AATPE2E  19(1) 78 ~87 .

26 . 1994 . LA Hb R 1 ph ol B A IERTIT T ).
(3) :203 ~215 .

2R, XS, TS S 1999 . T BE VL Hb X 4 B 0 R 3 s AL
5w M. Abs i Ak 133 ~190.

AN YEHOE , ANAE WD S 2002 . VG RE VL M XA 0 L R

M]. dbst :tmb?i‘u%ﬁﬁﬂ. 90 ~ 200 .

XIKZE | ZR5fB W 5K , % 2000 . PP AP DU AT PR
[ R ERL 2] g ‘Jmtlﬂiﬁ’i, 19(3) : 223 ~ 264 .

XER  ZENeYR | PRI 1993 . ZYLHLIX MiE AT R 5
WA A M. dbat: M RAL . 75 ~ 117,
R, B M, S 1994 HITRHRITN B L R E SR
W ARBH FERL M. db5T B AL . 141 ~ 231,

SO, A BB 1991 . TR PR e PR 2 R AT TR [
ML T, 10(2) 1145 ~190.

[ Y E e S VA e
SCCHTH AL L 71 ~ 01

WIER, 2 Hk. VI DX 2 R S T IR B AL
TRIER SR 28 7). HBRRLY: | 24(4) 1274 ~ 277 .

IRAAR, SR 2000 . Z LT BORRE BT Y B D380 A I P 5 R
BT AR, 1604) - 639 ~648 .

WIAZR, A . 2003 . 2 B 22 PRI RN 2 G R el It A4 i 3l
S Sy R A AR R RRE R AL AR 9 ). BRI, 22
(4) :365 ~376.

HEF R, W, FAWIZE , 4% 1994 . S TRHTEEN 5 B M 3 i N 2 3L
AB G BRI 7] WF“‘HE)E, 13(2) :148 ~154.

B 3C, BREH AL, ZR8IBH , &% 1994 . 2E3p- S G b R B PR 2
HIW R A2E T AR, 14(4) 2361 ~368 .

HERE, Bl ER, & 1992 . =YCHIX X ER 1k 22 15 5 A

FYRE AT E AL M. dbs: HUTTHRARAL . 140 ~ 246 .

FRIGEAR | 84 . 1986 . RVTHIE YL S VT X 28 = 20 433 # 3] 1)
HRHGE R MBI, BT 1 5102 ~108 .

sk w L AR XURE | & 2002 . EPRAHOCHE EX £ & RETR
RV RIS R AL B A O RIR 1) 0223, 22(2) <147 ~ 154

S e A M.

SR, 13

1998 . PP EF AT IR M7, b

1999 .



B3l Hall TRIAARSE . =g LI AR 2 G R ™AL DX AR 8l 5 1 A 73ty 463

Ore-for ming Fluid Migration in Relation to Mineralization Zoning in
Cu Polymetallic Mineralization District of Northern Lanping, Yunnan:
Evidence from Lead Isotope and Mineral Chemistry of Ores

Xu Qidong and Zhou Lian
( Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, Hubei, China)

Abstract

Controlled by thrust-nappe structures , a series of epithermal Cu- Ag- Pb-Zn mineralizations occur in northern
Lanping basin, western Yunnan, forming a large number of polymetallic deposits, such as Baiyangping, Fu-
longchang , Wudichang , Maliping, Jinman and Kedengjian, which assume regional mineralization zoning . Pb
isotope data of tetrahedrite and galena as well as che mical composition of tetrahedrite and dole mite from 21 ore
veins were used to study the relationship between the ore-forming fluids and the mineralization zoning . Tetra-
hedrite in this area belongs to tennantite and tetrahedrite species, and a part of dolomite is of ankerite species .
There exists a positive correlation between Cu and As and a negative correlation between Cu and Sb in tetra-
hedrites , and a positive correlation of Sr with the relative distance in dolomites , implying the migration of ore-
forming fluids from the west to the east in this area. The Pb isotopic composition of the ore is similar to that of
Mesozoic- Cenozoic sedimentary rocks in this basin. Pb isotopic composition variations of the ores in the west, in
the middle and in the east of the orefield are some what similar to Pb isotopic composition variations of the wall
rocks in the root zone , in the median zone and in the frontal zone of the thrust-nappe respectively . Such a consis-
tency suggests that the metals in the ore-forming fluids mainly came from Mesozoic- Cenozoic sedimentary rocks
in this basin and the heterogeneous Pb isotopic composition of the ores in different parts of the orefield was
caused by the interaction between the fluids and the wall rocks. This paper discusses the sources of ore-forming
fluids , the driving forces for fluid migration and the migration pathway, and also deals with the formation, mi-
gration and precipitation of the ore-forming fluids in the shallow crust of this region. Tectonic uplift of the Hi-
malayas during the Himalayan move ment caused the relief form of this basin characterized by high in the west
and low in the east, which helped form the hydraulic gradient needed to drive fluid migration from west to east .
The fluids moved through the fault system of thrust-nappe structures, effectively extracted metals from wall
rocks , and continuously or periodically transported metals to suitable places to form ore deposits. All these fac-
tors may constitute the key steps for the metallic enrichment in this area .

Key words: geoche mistry, fluid migration, mineralization zoning, tetrahedrite, lead isotope, mineral

che mistry , Lanping



