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HERE: S NdWETERAMALEERBMAL SAREERNTRBET YHRBPRET R 8T Y
HAAFH Sm-Nd R RER G REHA RFRBHHRAL FURTEN . R—-FHERHWEETR ARYLIE,
Sm-Nd (I R AR EBEATHRERCHEFERENA . FRANRLEZRTHRA ARES S ENELE BEEEN
MERLEMEF MEMFREY, BT KP—LFHY Y, H REE 5 BER,Sm/Nd HMEHE, RBRAHE I8
Sm-Nd [ & EX R BT RORY B MATERFHNG . EAXNER AR TRE RIAEFFARABESTE
T Y Sm-Nd R0 R BF R IR BT TG4 845, IF 7oy sk 75 o B AR IR 2t — 5 B B AT R 247 TR 2, LUMR

¥ Sm-Nd R R R FEREEREOHE WA

XA Sm-Nd B EER BT ERE; SETY; BB K

B FRERVER¥HREEESVHAE LR
BUBRTEANRTBENFTEREZ - RAH
Wl E ARE S AR, A AT REEHR AT E K M
EM/EEREASETHRR, T — P HERIA
W KR RO HRIN N EFRE RS E ST KR
HE FAERMB IR LB R, 7 KRT & [
BIRH M W E R T A R B LFE A A
HLHAMRT BELTBROERER. WHAKES
BET K B TKPBRZ TRAFBREE, FBAMN
NETRKBREMAMNRFERKESR  ARRET L
A B 6 B AL R, B AR 2 X BE R KU
THELREEXEEN BHIANEANRERRT 4
FEALB TR 8 (ERE%,1993) , BB FER
ERANHEREXAHERT BB A ERT &R
(BRXH,1999 Ak, HH#EWEART YR ER
DRBHRBEY BHMERER, —HERBE%¥X
ZEHBRGIERF,1998).

BEIHE AR BIRBRY FREET KF
MIRFPHEEMA (EREF,1995), BKBLOE,
BT FREEOHENESURFZT KRS
RZETHEAEFHNT Y BT FEFREHRT—-EHR
W R BT M 55 3517 . inFE 201 40 804E AR LAY
AT RBT KHFREFRITERR T SHAE

HAXAHERERBMERELEHTE (RS 4047205 HME.
WO H 3 :2006-04-10; BBl H #.2006-07-26; F 448 BFAH.,

TOHER K-Ar i FE R AT KA
F7i8 1 & & Pb 8¢ Pb-Pb 4 #& ) Wl ;£ (Faure,
1986) I 2 IR I LA ) X E RGBT R #ER T
BOR AR B, 4 ) P45 b BT A1 3t B O R Ok HE BT, BRX 5
TAHRXKEREHTERRE , ELIER . ERB MK
B R B LA . ‘

B F Sm.Nd # L% BRARME, #4K (Sm)
EEERN FERCNO GET Y RBEFERET kK,
WA Y/ EAFH Sm-Nd RN RE R 5 HEFFHA,
RABRBPAL FMERES B —F AR EF
T A (N Hamilton et al. , 1977, 1979; McCulloch
and Wasserburg, 1978; DePaolo and Wasserburg,
1979; Jacobsen and Wasserburg, 1980; McCulloch
and Compston, 1981; Mork and Mearns, 1986;
Whitehouse, 1988; L {# 83 %, 1986; 2= B2 & %,
1987,1989; 3% A%, 1987 A AR %, 1988 A R
%,1989; KR EE,199D) . Hi T Sm 1 Nd ¥ %
LREE, B F¥ M. L2 HRBMHE HARAR
# Sm/Nd 7 1% & % 4 B £ (DePaolo, 1988); H %
08 2% WA 4 R L B R Wi 08 R A B Ay R A Nd H
Sm E# THABE, BT HEF Nd th Sm §
#£,H Sm/Nd E8 /M, BT EAE, @ H FE0. 1~
0.5 2Z (8] (DePaolo, 1988); T B '"Smk T R K

HERN ZRE,F,1968F £ 19092F L THE T R¥EGURBEREMWER, KE 450, 1997FE ERRE 306 b ER 2
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(1. 06 X 10" a) , X f#48 Sm-Nd R & & F WA
ERABELZIRM WRKEHEREH TH
Sm/Nd 78 4L 75 Bl /b, U ¥ R A Sm-Nd 8% % KR
A 4 7 ik 1] BR E . 1 39 BASE , Sm-Nd [/l 67 R 4K
ZFIEATHERZHAFRFHE HRANRE
ERTRHRAG.AREG i 28R # 5 Es
ERLEWBES  WRBRAT KRB OW L, Bk
R B[R] 4L & T 2 % 3F 5 =2 40 Bk (Dickin, 20055
Faure and Mensing, 2005),

KEHHREZR B LORULEERBE, — R
B b BR YR B0, a0 B VR R B AR LB 0 s
MOoBESERIERSE KB L TEZRNATEE
W AR/, T R LG Y R P K Sm/Nd B&
HAL K EHE %7 (DePaolo, 1988; Pimentel and
Charnley, 199D fRIEF AR R M, W iE
EAIRREEEART WP Sm/Nd WEREHE
B, e R ERET RNIE R SRSt
FAMARERIUNMBEN, B —EH/BT Y
HH Sm/Nd BB K. EZRHEBTEANIE
WE (02 44, 1992; Chesley et al. , 1994;
Brugger et al. , 2002; ¥ & %% ,2002,2003),iX &
EBH Sm-Nd AR FRFET IRE P RN
FIRHET A 8L A X B 7E S A B al B WK
F59 Y Sm-Nd R R EFER P FRRR, H X ZH
RESTEMBET RKPH SR NAMNREHET TR
&, LR Sm-Nd R BT FREEREH#
FoRIN A .

1 RBEET PH Sm-Nd [ R E
A YA IE AL 3

FER® b, Sm-Nd [[ i ¥ & 4 £ AR 88 8 5L A
TEMPBBERT RE, AEZRBREBEUT &
4 (Anglin et al. , 1996):(D M IEXFBERITTEN D
MENAREROWLTE,© MY T Sm.Nd, 5"
VERELTHARS,® 7% Sm.Nd RET
4348 Fryer and Taylor (1984) & X 38 7~ Z [F i1 £ &
AR TR K EF W7, 5 BB e S Th b
#E4T Sm-Nd R R EF; R MBI R KN, AED
RPN SHTPNEL A8 w56 5806%,
72 Sm-Nd [Af1 R & F R A X &, LA R8N A
A 5 (Bell et al., 1989; Halliday et al., 1990;
Chesley et al. , 1991; Nie et al. , 1999; Jiang et al. ,
2000),

BF:OBRMLBRHARYERA B TERE

SETYHTERUERGHBT CTRWBRFLE
(#n Elzinga et al. , 2002); 5SH AT Y LB, & 558"
VRS EHYEEN REE. M — 28T hiE
#1.0% L B REE,O; (40 Ludden et al. , 1984;
Ghaderi et al. , 1999);@ RE AR A & Sm/Nd 4
AR NHE, IR LRSI WE A Sm/Nd
EHE/NAFAHLE R BEE - SLRBRRT EFET,
L ICE AT A &4 R IUA 418 E A (Morgan and
Wandless, 1980), R FE LB B FHET Y+ K Sm/
Nd B8 & B EEEX, Wb ST L 2R B
MMARENOBET AR L cR R Y I AL
ff# HREE B £ & (Z 8 % % ,2004,2005),Sm/Nd
B KFL,''Sm/ “NdEZE L EE 2 H H7.55
0.43 (B & % %, 2002, 2003), X F 18 % # "Sm/
NAZE VS B XS Sm-Nd RN R FRMEREH
Fj, IE 40 Farmer and DePaolo(1997) fir#s H #b , Xt T
Sm-Nd Ffi REF, AT H LAY ERNLRSm/“Nd
Yo BB, RO R R AR B R (B4R
B) . mE WAEG K Sm/ NI B A4 HK0. 1,
EXFER T Sm-Nd [F AL FK i R € 4F 4 xR
FE K20 Ma, IR E A H ' Sm/ N ZE L 18 B %
Bo.5MHEBENFERENRETEFT4 Ma £
(DePaolo, 1988).® EA ML BHFT RN . EHA.
FRAESHET YT ,.Sm Nd EH TR NT BE
A (Cherniak , 1998 ; Cherniak et al. ,2001), B 781X
By Y MRBIERGE ARG, H Sm-Nd R RE RS
RfEsEA B AEFRTPH ST N #A.
A8 B A%, 7B A#HIT Sm-Nd [/ 7
REFERNREZEBRXZR,

2 RWEEYT Y Sm-Nd F L K E F

B 55 i3 J

# A : B Halliday % (1990),Chesley % (1991)
FH 8k 7E {Nature ), {Science Y E N B E L EEREDO
Sm-Nd [F]fi & & SF PR BR LUK, ZT YK Sm-Nd
FARERBR T ENHAR. —FEAMNHNE
Sm-Nd & if £ 4F # ok 2K B B IR B9 T2 B i 1] » 55
—HHE.FAEORBILE Nd R RE, S MRS Sr
R o0 R 1Bk & SR BR LR R TR 208 R ¥R X (40 Chesley
et al. 1994; Galindo et al. , 1994, 1997; Kempe et
al. , 2000; Munoz et al. , 2005) , 2= E B4 (1987)F
SEEEMNEY T # A Sm-Nd RN EEEF B 83
WE 199D . FEFEZ Q9D A FIX I T EEH T
£ ILBT HITEAON S-Nd RN EEE  BRES
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(2002) B EZ QOO F A HNFLHMRERL
— AT KRR MNFRESET KRBT T %A
Sm-Nd EH B %K. i #H AR HBREH K Sm-Nd [
MNEEEPHNARN ZHNEET Y. HARFE R
My RaESY . B89 MVT B8y . %A (&
RADT BT %,

AET - HTABRTE-TARNAGIERLD
— iR 2 MM &7 # (Boyle, 1979, Hi¥ % &
TERPAEY 54T E . EE EIEEEY,
Hit, AT ENT AT Y, THEATE&T KR
NEEE BIANERBSY BEEHNENER. B
Anglin % (1987) B K& T i & K ¥ T & A
Abitibi @ E W LT P RET Y Sm-Nd R R F %
LIk, BN EEN &T R PHBEBT Sm-Nd R R
ERBTTEEHR, ALUHALT LK eT R
REAE s BREAS AR AFEMMERREE &
TEHREEHFPFLLETERNOBT HER THR
(Bell et al. , 1989; Kent et al. , 1995; Darbyshire et
al. , 1996; Oberthur et al. , 2000; Ghaderi et al. ,
19985 Brugger et al. , 2002), L b 3026 4E S ¥ 4R B
R AREH i d L . Kempe % (2001) 38 53 %F # T
HWEXBREE Av—(WHF KR, BREBIARER
B A BT E R (279118 Ma), 5 41, Eichhorn
% Q997 Xt B #h F| Felbertal 7 K P OBT #
1T Sm-Nd R B R, K BE B B9 H &K Sm-
NdREEZFBTZEHREMRKEEE
(resetting) REABT EREBHFZ &V AL E
ARV PG Z . BEENRISA AN K#ET
FUuRFREAR . ZEEF QOO MARES
BEYKPHABT HT T LR, 8E40216
Ma ) Sm-Nd ot &R FE @ (B D, ZEBRBIE S5 =%
FTAENCA-"ArERES P 15X %
EHBYTRNRT ERHEY S . 2% A (200078
MR BEMBERFY KPP GG #47 Sm-Nd
Rz 2 W i€ (B3 A K15 AH X E IR B HE (Peng and
Frei, 2004),

B 5 A : Anglin % (1996) X} i€ X Abitibi & §
W Vald’Or & KESAX KRB OBy —
HAAKEHTHRE, ARBESaMa8T#5
BEMI ALIR I Sm-Nd &, AR S A ARH
AT HBI K Sm-Nd R R EFMES . BELHE
1l % K Sullivan Pb—Zn—Ag 5" K # % H 8
HL R 1 A BT 3 4T Sm-Nd [/l 7 & £ 4 (Jiang et
al., 20000 . F5M B OMWMERNT BRI BLEER

T HRPHBESAMTT Sm-Nd R EHR.BREE
15 %5 i) 2% 4F i B8 (Jiang et al. , 1999).,
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Fig. 1 Sm-Nd isochron for the disseminated
scheelites from the Woxi Au—8b—W deposit,

Western Hunan

FfEA Hu F Q9960 B RFEIT T H#EA Sm-
Nd Rl & EEM T 6EYE, BT L6 i Akt
S ESE TR & BE4T Sm-Nd R R B 5T, H 3K
B—&E5EHEL.BEREZQODNHBECHHRE
W Av—Cu BRI #H 4T T 5 # A K Sm-
Nd RIfi REE, 15N T RAaEmABE—RFBRA
185772 Ma & H £k (Nie %, 1999, ZERSED
A 1 U-Pb F B & 8B4 7€ Hu 55 (19960 TAE
MEME ZEEHNGT LRT AR AHTH
EBFF, BT b B E R B BB R R (B
) ARERWH, G L. B KR 1E i 4
B R155.5+1.1 Ma.124. 1+ 3.7 Ma, 4 Bl X} K. F
Mtk Z AR QR Bl FXE % 005X =/
2% Pb—Zn H K M 5 % A # 47 Sm-Nd [ &
ELE M T HBA Sm-Nd R & EEF ENTFRER
#, BT EIR D, X g 7 E W aAT
M RE DA RTEZHRREIESE,

3 B EHESH Y Sm-Nd | fi R 2 4
R E
EHRR, SIERAH KNG BT Kb, %

AT IZ 4537 Chesley % (1991) 1% 25 H 79 Bg #B 4 X
ARG KR AT Sm-NAF] i & € 4 ]
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Fig. 2

and late calcite (b) associated with stibnite from

Sm-Nd isochron diagram for early calcite (a)

the Xikuangshan stibnite deposit, Central Hunan

HEHEFLREHF Q987) . FHEKFE (1992)H 5% E *t
EEILSY RY##TH A Sm-Nd EF Hit, %
A Sm-Nd R R EF H 3T EEE B KA 6
A REF BN BT R .

T Sm-Nd R EEFFEMNBRIMTE,
AR KSR E Hg . Pb—Zn.Au.Cu.Sb %
CRVKBRY FREMHR . EEHXRTIER X
AT R BB AR B AR, NEL M
BRT W AW HETKEBHR RN, E45H
FEZRRT MBEA BV FREE, TERRE
HMTEVYHAEERS, FRAREEE—NKkE
TY MR KEREY — WA TEEY K. 0
HEELAE.REAET K RV B RE /T
o HEEEIE-MEKATHHEA. NEHSBLE
V. EBSETH . ITRAFENREENT WS

B, AMEFRAORKEET MARRTLERLE
P - SEEH, 0l TS A HE DL P ARl R
T ST YT L EH T RO RS
W AR R HENAR RG-SR
By G472, mBALAR Rl SN I B EM
AREHEEEHT .

BT AEESTKFTUI M2, MILEg
FHAEIE 0 M LSy  MENHITEEH 2
RY RIESTMERMST J RHRELEET
MELZLST S 58T N> H. B, 085
Sm-Nd Ffi R €4 75k EE WK E, A B T4
B ET KRR FRERRE, AR EEE RS
R KA BRFRA s h 2B REE R . A5, BR
AHEEEEHT RKOUB A EL, R, AR EBS
£ #) Sm-Nd [6] iz R & 4 78 3 B A5 o] s B E = o
.

EREHNE HEFEFARSETORES
Fi#47 Sm-Nd FMy R EF . MFZ & BT KPR
Al T H Sm/Nd 38X/, BEWRFNL.
RIERATED M X BB KB HT KA tB 226
LAY R R, 9 BB K 9 X B9 % A A 3 Sm/Nd
16 8/ B % AL 15 B AR A2, M B AR 'Sm/ ' Nd—
'“Nd/'“Nd & ## E& BB B i, % Sm/Nd 4
BHEREET Y, X TREBMWHEE Sm-Nd [ AR
FREEXERN. AN B TRBRTERE S K
Rk, — SRR E K P ih Nd [ AL R H R
DK B —, W BF SRR KPP FES PR &
g, XEERY TSR EREERSEY
L R £F B
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Sm-Nd Isotope Dating of Some Ca-bearing Minerals in Hydrothermal Deposits

PENG Jiantang, FU Yazhou, YUAN Shunda, SHEN Nengping, ZHANG Dongliang
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Abstract

Both Sm and Nd are similar in ionic radius and in chemical properties, the daughter *Nd decayed by the
parent *’Sm through o- process can occupy the same site in mineral lattice as its parent, thus Sm-Nd isotope
systematics is easily be closed and can resist later alteration and weathering. However, Sm-Nd chronometer has
predominately been applied in Precambrian geochronological studies in the past, few similar applications have
been carried out on hydrothermal mineralization, and the dated objectives are mainly restricted in meteorite,
lunar rocks, ancient ultrabasic and basic rocks, and Precambrian metamorphic or sedimentary rocks. Some
researches in recent years indicate that, some hydrothermal Ca-bearing minerals display relatively high REE
concentrations and obvious Sm/Nd fractionation, and show great potentials in precisely dating various
hydrothermal mineralization. Sm-Nd isotope dating studies on fluorite, scheelite, calcite and tourmaline are
summarized in this paper, and their further application in hydrothermal deposits are expected, which aims to

promote the development of Sm-Nd isotope geochronology in China.

Key words: Sm-Nd isotope systematics; metallogenic geochronology ; Ca-bearing minerals; hydrothermal
deposit


http://www.cqvip.com

