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w, MRS, Bt B WA BB, MEKREHRN AR, BEARY
K, EHHRRTHERRE, RtERZFHLE.
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IR N R R SR B B MR R, 2F#RARHT RKATHTHE
PRI - - S Z SR BT, ZXEATOAFRS RESR,
B RAA AR RARE, RN T ER (Pb+Zn BHE25% ~35%, W8 A Pb
+Zn GRS 60% ) . FHERRITLREL (Ag, Ge, Cd, In, Ga %) FEFHER/RHMRA L
R FrRR . WOLHRBE L 2001 AL EE R KGR ERS Ligit: BREF@EXE
TR AN A . SIS | A RIS O 2 B BT PR AE tHE SRV B S AR DG
BBt (EPEMRMRAEFRFTERRE S L) FNEL, 28TR (Ge,
Ga, Cd Ml In %) RUE{EECHIFBRM IR E T A RERE RS . @K EHH KER Pb
+Zn SIS, ERBAEOCRT 5. BRHRA SRR, I B R -K
B LSRR HrP R AR, HmEARSHENE.

—. FEHK

SRR R R . Mfim. FAETTREMRS| TIFZENIMSE T
FRIRE, BAREERFZEENT IR (W03 EFAMIGE, 1999; &5, 2000; Bk
%, 20015 Han et al. , 2004) . #E$EH (FRHEA%, 2000) . BT YR -5 R Bk
I (W BRIk SCiE, 1999; Zhou et al. , 2001; #FHE %, 200la; Huang et al. , 2003)
FORLE Bl (7B, 2000; PFRiESE, 2001; ®RigAESF, 2001a) 5757 X ZH RAEGS B
FRLAE, BHAT R B B PEORE .. By REORE S A .. EXREEXKED
5 (9% 2R 5 7 1l A IRIR AR E AR K4y . 7E X £ (Rl R 4347 B N SMBF ST BRR o

1. ¥R

FHATAIE, GESEEARSHT KEAR)IFE-BRHL SR BT SEssE —1
HERR AT (5 M AEAA B, X EHA T R PLEIBIT, AREE R SR X U B
IR Pb A B ER T B B RAARERIANR, KEME (1988) INHEEIFR
BTN EARILE S 0 R 2R Y, R BAE TR, BnE
BF (1994) EREMWMAGHFHY K (BEXFHRBEGHYK) R4 0EEHT
MM Z-MILRT B BREBFE (1996) BFETILEF ILSET Ky A8 B REAESE
% 134 ~ 192 Ma fE N BRF Fi#8, AN KB R FRILEA; KA (1998) AN ZX AR
TREBTEREAETHR &L, WHBRMASGE (1999) BXXSEHT KIERN EEER
FRGHE, IR KRB R T rE s A R, FLFm3e g (1999) #A Pb
[ B A IZ X AR R BHUR 245Ma; Zhou % (2001) A KR4S
BRI TE SRR, S8 E% (2001b) RE)I|-EH-BHHES LR R 18 400 L4
TR (2 £PoaTRBLZRAEUTENRBER (RE3I M LAE=8LHZ
gsh) , HEIN KR IR AT B ik 1L XA A K s A
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HET K EF—-HEEAMFEROES, BIFERHUR EHIREERSKN MVT 57K
WAL (Sangster, 1996) , HEERREHHT Kb — MG/ B TRAEEFH
%) (Nakai et al. , 1993; Sangster, 1996 ), Symons and Sangster (1991) %1 Symons %
(1995) BHRAGHMBEEHRE T MVT & KRR WA, Bl THERAEEME N RE
AR R ABEE T ARSI ZN . BEEMRBEARKIES, Changkakoti % (1988) .
Nakai 2 (1990, 1993 ). Brannon 2 (1992). Christensen % (1995a, 1995b) #H4k7E
(Nature) FEHFHNHY ERERT —EFEMEHHT K PHAY (FEENEY) SH
ARG Rb - Sr SRR, XIEWISE (1998) Ay, BI TG LI 2E hRAEHE
FRxAEERRER, BEENENRAYHRIAEER Rb - St FNRFERTRRESHFES
it ik Rb/Sr (HABEA R, REMR—FENL, HTYWHEXRKNE R -
Sr SFRRAERE T REE 4F . Re — Os SR — BRI R EE T, BT Re HEMFTE.
Os HEHITE, ERALYIIETET Re/Os HA/r R 8% (Ravizza and Turekian, 1989) ,
Al HENE R ER . BRER Re - Os X EH TR S EHT HER (NEH%,
1998) , {HiA2¢ & HUE S HEKT ) Re — Os 2§ (Stein et al. , 1998); EHNWAH¥E K
NTFEFBERIFRIR, HETFHATIUE KT S ZRMAYRER (FRILE, A
TR, FEME R L REAE TN E B R R B ARG (Y B P R

Sm, Nd F G+ 0K (REE), REWy, THhFEL, RGZ8E, BEETER
) TARE S ET PRSP RE TR, FTLL Sm - Nd ik R — R h AR E £ 7 B,
WEFECEIAREA . OBy MBS AFEE Ca 7 YNHXT IKHFTT Sm - Nd %6t
£ E4E (Halliday et al. , 1990; Chesley et al. , 1991, 1994 ; Kent et al. , 1995; Eichhorn et
al. , 1997; Jiang et al. , 2000) , JF#EARFEZT KPE LNWKAT Y, BI5EH, REE #
AF A aET, BT akEmzit, Haud BA T BN 7 #f A 6 L AR 20X A R
LK% (Zhong and Alfonso, 1995), HIL, XFH YWEH Sm - Nd LR 5E FHE S,
EEEE (2002) WA LREE S H BRI 5 &AW 59 LT K17 T Sm -
Nd B EF, FHRORSEERMEET KEAT OhBRFENKAT Y, BEEF
(2001a) WRFRERE, EXAFEFRITHAANFEE> Y, H REE FREMABEERE, Sn/
Nd HZB K, 4 Sm—Nd SFoHE e A1 T &4

2. B MRER. By REXRESRL

M TSRS KRFT T oRGERAE =S, XE A RKEBEE LR
KA, BEFEANNBT WEARRESHBENZRGRA (B, 1984; BRit,
1993; WIS B FIAKSCik, 1999; &A%, 2001b), HEHAFEKINR, WMFEEES
(1999) R EEBELK, TERSG. P FEEZNAKRZHMZEXBEENT HZ; SR
B (1999) WA Yk FERE TXEERLER (MEHBES); Zhou 4§ (2001)
REGHERT WROEREE . Pb A S FMNRABANERT YR EEHBRREL KL
AR 0% (2002) WBIRAR, SESRBEET K XIME SRR A
HWEPb, Zn, Ge, Ga, Cd I In FRY TEMW I EUUBM T RAREE, WEFPEER
R e ERTTRNPHEE R, S5 RRE AW ZEEAE B RFHE, R
TIOURAHABHIRAR, KRR T A SRR S Z R, BRMRS

AR (JE30) WiEsL, RMSraz . B ILZRE . BRBES RN YR,
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EREIRY, SEEKASEY KR YRES “BRE" FFE,

BT SEERREET RARBRERM R ARRE B ARFERY FikRE, 5 LR %
ARUEE R AR UL 25 W8T B RIAK 0K (1999) (B 19 42 26 (2001b) FiAs ik T AR I 48 B A
ATT AT YN S HEBTE 11%0 ~ 17%0, RWFRE T H KFIMEHERE, KR 2
MR AW ET I A ERA. BESMRET Y, BRBFRMEAR (6*S:
13%0 ~17%0) SH A, WELET FAFRREERE FRBRIL A, FHAer 4
BREH ) TR 41189 67 Cong TN 8" Osyow TSI AT H = 2. 1%0 ~ =3.5%0 (HJ{H 2. 8%0) A
T 16.7%0 ~ +18.6%0 (FHJ{EH 17. 7%0) , TE 6" Cppp—6" Ogyow B L EE P T H B BREL 2 5 i
MIBRBREL 5 2 1B i8NG N, Huang % (2003) B ILIAHE R ik B35 18R I
&, HhRBFE4HTHERERT K (RXE) RREASHERE, MeEasNmas
XK BURE L LA ERIENS RPN ESERE X BETATRET O BAT
Rt BRI 8D H A 8" 0y o B4 51K - 55. 8%0 ~ —75%0F 6. 44%0 ~8. 04%0 (HI%% B FAK 3L
K, 1999), EE¥KH, O A EAREEZ AN, EUEF RETH H,0 FEx 4§
B, XULFTRI R, SRR KR WARE “ZRE" $T,

BRXFHEBANNEEHT RKACHERAN 1 5., 6 5, 8 SH 10 SEFEAET EHHBTF AR
® (4rFA 1751 m, 1631 m, 1571 m| 1451 m), {HEHFYHSHEL (8 GH YN8
. INBT RS, AT BFRE); ARTHE (BFX) WMiE6 21 Sk
f# 41 Sm — Nd FBFRAER —3, 291K (226 £15) Ma 1 (225 +38) Ma; AEIF Ay
Pb, S, C, ORMUEARXHNAHE (G, B HEAR/NMIELIE, XY
K, KA LT AR RS ERN™Y, S Fm3mmg (199) disd,
PRI AR 53 16 T A W2 ML VB RN R — R R— W R B . BB AR
B IR S RN R ALATLE 8" Sy >0 Siusen >0 Sy » BHHHF B HHE X TITEA,
C. O M RHEM BRI Ttk A 7% - BIBA WA (Huang et al. , 2003), {HI 6°C,pp fl
1 6" Ogow AR R E, HIRUID R MARTEEN — (b3 B . Zhou & (2001) kN
WK Pb [E A R A BB B R R B AR — (b 4E 5L,

3. BBLUZXEEESRTHXE

RXFERBRRGHT R (UR-E-BEEL2S BRI B AREZT K) NINEHE KE
BUREIIZ R AR, MEELXRAEREHESRI WEER, FAREEERRBIGE,
B (1984) . Bt (1993) . #I%¢ 2 (1995) FEHiEAE% (2001b) AN L% R 2
FERT SR PRI YE; KZME (1988) . HIBE (1999) ANKE L RE1ER
TR EERRUASN AER; EXHEE (2002) WS RER, BEILTRAER
TRRERTRNERS TEHRRREAHENSE, EARMRIRE L X RESRT TE
FEMMEE. H5PEARUKENLRARY TESBERELHBAL, EHXMEH
TERT AP RERERT Y EN TR/, &8 B% (2001b) MIWEBIRERE
B, SEEKRGAEY B R S®RE LR ARENAHE, &8 1LZRELARMR
TYIRME S, FHEEREILEREEREIIBRTESEAERNRAS S TR B AR
WHT R (URN-EH-BEFE2EEENR) MR /ER, BELTRASRENER
TR RO T B

M HE- PR R S S0 R EM R N — BT RE > —., Z4 % (1996) FI
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AR (1996) f5i, MMM SIESRIERAM TR K B YR KHEREN
By YIS . W/ @Ry RN R TR AR S ER MR RS A
“EREBAUIEMERT RS, HiARA L&EH T “KTE9PX” WERE; T84
(1996) FEVFik @t -2 RA VE R PRI, HubBkE - BOS o] RERZ A 2 & R IR 895 IR A
RPN ERT s XUMAGRSE (2001) B2 T K8k S0 5] 156 BH 1 b b 08 A% 15 30
HE AR AL R g XS MEa R XSERERNRES S TR R, BAVRETRE
Hopdk: -2 S R VE A F 3T, Sawkins (1976) . Mitchell and Garson (1981) #i Piragno
(2000) 433 R8 T HIHMARBE, ERARATEZERE . EL£BT KN #5108
H-HEESNAEVRR, BN RSN EL R, HEEOH%E (199) . 4458
% (1996) XftEdtih & @M L &R KBRS T ERBTEIRENMR, #
BOFZELI P (1998) 83 T = VLARR I A e kEF 1 5 R R 5

B E X R R E R AR ATES) ™Y (Chung and John, 1995; E%4L, 2001;
Xu et al. , 2001 ; Song et al. , 2001) , BEZR (1964) 720 4 60 FA BRI PG H KK
BB L ZRAERKEN SR BANERR, HA FEXRAAPRA RGN K
Mi—EAREY RFRAER, 290 FAMHE B -HSRTERAMRNOAREA, K8
WZXREERKEDN TR XRABEHEREY RERTRE, REEWMELLH (1998)
EH =X &R R 5@ EXT AR, HBAF TR A R WS EERT K ()I-
H-BEHS R ST RE KR XA T ARSI E K R AR A - S
B RZHEZN, LA &SI R T84 (2001) thikdy, REAEREES
B IRENMTZ SR IR KRR EH S EE I FEAERTRK R,

. FEARNERNEHNIEEIANR

1. TERRAE

FHEMFEHARAE: O Bl XEEIMREEE, G548 R. EkYEERN, MK
BHEEA . 206 RUTBUAE .. ERESRBURED TESBEFEIRE T KK
X BT R &M @ B SR AREET K AHHERSET IR (5 KBRS
B, MBAMRIRE. 4 TEIRY TRETRERA AR WE, PR T RKT
XHLIR . W IRHLRARAE ; EENTEREE T WEEAL b, R LRI AR T TR
URFERYE, FETE, MEXE. MLTE. Sr. Pb, S, C, H, O A EHARNE,
W€ T RIS B, 0 R YR . S0 MR E AL, @ @dR, 7
XAy RABRREILARESA¥. FELR. MELE. M ouEMFRNEHERILED
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