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RNERE. AR RR W-Sb-Au B JREBH #4177 RS Nd-Sr-Pb R B4R ERH, BBT H
Sm.Nd & 8 #4E, Sm/ " Nd (0. 64 ~ 1. 27){EM Sm/Nd fH(1.11 ~ 2. 22) BB K, H ewa (¢ = 199 M EWIR
&, FHH —25.5(n = 9); EA4SH A% Sr/5SrfH (0. 7476 ~ 0. 750408, FH H0. 74961 (n = 11D, REESET E M
i B W0 2457St/%Sr (¢ = 199 Ma) i ; B 485 Pb R 4 R B 885 M*Pb/™Pb,* Pb/*Pb,**Pb/*Pb
{8 75 4 3 BB /N » SE 4R UK 43 5 47 18. 11,15, 61.,38. 6,55 % & 4 Sk e #0269 L ok AR L o e RSB VR AR A 4 B9 A L
Pb Bl A1 & {3 A —B. H 49" Nd-Sr-Pb B0 B 4R M N T S A5 ¥ i Sr 6 R EHE R R WAk B AR
BRETRAAES EEERRER RTPRY EASER SR AR X 8k B R R R X 8 56 75 0 R
TRA TR R VE 2 33 46 R 7] 98 X 1 AR TR & VR T SR S AL B 45 3 ELAR™ WAk B A B R e B F AR R B 52 19
RESKARVELENREERS SHREP WRF BRHERAREERNAAXNAASREBRY BEWRARE
YERD, B 3B 1 Sb-Au JRB" . W-Sb-Au AR o 25 AR Bl 4 B 18 X8 LU A ) T 7 131 39 K 1 L 4 8 Ak 0 B o 1 R B &5

R.

%4 . Nd-Sr-Pb R R AT s B B W-Sb-Au 55K ; I PH IR R

MARBEHET RKWRE—EN KRS
B ki R, KA EF R EMANEE%,
2003; BEEE, 2003; FEHE, 2003) . FigH
WA TR O B R AR GEIRE %, 1978;
Yang 1 Blum, 1999; ¥ #)%, 2003) . JTR—48 i
PR RT (BB, 1984, 1996) , I JIE 7K
WER LR T (T EHEE, 1981; KR, 1985; B
ERE, 200)F=FIAR. BEEBHZTRMER
BARTE BT WA REATRERR . EUT
R R R 8 AL XS B RS B AR .

AET BT ZFRATRR ST KR it
W 58 F R 4 PR BEBE 5T (Kent et al. , 1995; Frei
et al. , 1998; Voicu et al. , 2000; Brugger et al. ,
2002) H N (1) HET RMELBRET KITHFE
WAl 7 ¥ (Voicu et al., 2000; Brugger et al.,
2002); (2) —EBFKBMEYT KB, HBT E5E(ER
& EHMEDEANBETNHRERXR (Bell et

al. » 1989; Voicu et al. , 2000);(3) FEEMNE, 3
By R THAEREHSE, ¥EEE& REE 1%
REE,0,).Sr (>1%). & Pb (450X 10" )% E T
# (Bell et al. , 1989; Voicu et al. , 2000; Brugger et
al., 2002) . Bell S EME T KT HEREF AR E
PR P ST A Sm-Nd 48 0 2 45 £ (Bell et al. ,
1989 . LG, HET LT R F8B 0 € My ExR
EHRPBET N AR, S A MM P
63 % B H AR B AR (Frei et al. , 1997) f#{ X Pb
[ fo7 2 I %8 43 #7 (Brugger et al. , 2002) 85 T 1R T
W EMYEREIR S TESLSBY K, A 8T
ME—FFENT T Y. ZET REHREEA
PR RE B ARSI R
AT R RN E B REENEIIRERS
BARERARETFKE-HBAENEHSRT K
(Peng et al. , 1999; &), 2003), B H HFFH Rb-
Sr ¥ il 18 H AL B 4F #8  144. 8Ma (52 B | 45,

HAXHERARBLESTH (GS 10002021 FHHE H 8 5% E E AP 315 B (20008 F B H MR .

YRS H 8. 2005-05-17; B BB 2005-10-24; FAL4E . EWE.
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1993), MET \INEF WAL E & Rb-Sr IR& 41
47199 Ma(Peng F Frei, 2004), T A Sm-Nd 33 5
B BB RY E R N402+ 6Ma (B 8 2%,
2003) R T T RAKRIR BN, LA MR B
T ERAREE (1984, 1996)IA N A Fiikk B Re B
B3 BRFHE (20020 1A K “ 2R 4R 4L A 1 IR A0 PR X
Y R E A, (AR HERR IR R R AR R
R TR YR AR B 4 s 32 R 4E (2003) B id R B
AT SR R R AR B TIRE B R RR R
ARG ZET R A4S 1 R4 Nd-Sr-Pb R & 4
P R, B — 5 80T B A I R YR ) R

1 HBJRHRME

KEY RAOLT T WY & 7 R 5 9 8 3r 38
L (B ERARAE, 1984; FKIAN,1985) . F iy 47 {iL
FH TR VR % 5 4R AR SR A 38 B 3B A2 (Chen FI
Jahn, 1998; Peng et al. , 1999) . % FiiR 54 EF it
BFLEH (AL 0Ga) & BX 8, 3 T 5%z 3h
(#£5800Ma) filf 18 1% LI T B 5 U [ 2 449 & 5 RO T
(Chen 1 Jahn, 1998) JE&Ji i AR U B KZIEE
FHARAER M E M ERALEBZG, TEHET
Fr—HERELGEEE, 1956), K4 KK
B REiE & IL4E B (Yan et al. , 2003), 2R XA L
B RRAE B3 vb (B9 0D HEBE F & (Hus et al. , 1988;
Yan et al. , 2003) . JE ARG GZE %, 2003),
BRAXBAJEBMEH &K EBIL. Pyl KM
WAl P RS TR E
KB AEEABREREW. aEFHRBARRA
200Ma G R 48 DX 3 3 JR & BT, 1995) . 5B H
HirZ MY RGE R RE, 2003) —#, FiEf
HEFE B I RETE  LLAA ] (Yan et al. , 2003) T, fEBE
HEZHX—WUPAREMNERBA KETK
MR B ER . B8 &8y A6,

DR R L CER (T B, 1984, 1996; Peng et
al., 199X IR BT KM TTRHEAE T HAHIA . B
X PR IR IR BY DI B R I AR R AN X, BT
B BE>=TZHNT FTEANREHIRBEHELA
CRZFHRET  ETEZEFT TEALAREFH
— F 5\ 2 ) BY U 0k 2 W 2 ] (B BR AR 4E, 1984,
1996; Peng et al. , 1999) , B F K LI V4JkHI4E B
KEMBERE, ¥ BT (B RASE, 1984,
1996) A MW EY W RBRIEWN KIS, TE
AW .. By L. B MRBRE LS
(F WA EE, 1984; K BEMI, 1985; Peng et al.,

1999) HEH MHESFE . B IRN ZEF AE5 (2
By )-HET-BRES-ARET A, V4T K,
TYHEHRTIERTATHEES EHD A8
T HERE . SHEGT BT . KA .50 A
TR ERT BT FSET e R
BRY RO ..EOAHET % GRIRTES, 1978; B
BRAREE, 1984; Pengetal. , 1999) . ¥ EF HFH YWY
ERIRF R B8 (BET) BT -ARE
(Peng et al. , 1999; Z#I%F, 2003)  HE\FTEHET
Z M RR SOROIR  BLAR AR K FE0. 02~20 mm 2
BB ZREEBRMEFEEST AR
LERPTYRERY . BT84 2B (Peng et
al., 1999; EEI%, 2003) B8 BT & Kk 2
iﬁﬂgzcao.%wo.gsow S}Eiﬁﬁ*ﬁ tb'ﬁ@%jﬁ Ca ﬁ]
WHTFERFAZEHSB CaMWHTH.EAH
W B4 REE.Sr(646 X 10 °~919X107%) . Pb 2%
B 0 & (Peng Hl Frei, 2004) AR TEZEE LSBT
#EAT Nd-Sr-Pb [B] R 5347 7 BR T AR R TR .
2 MEmAFE

HETVHERRT LRET BRI T26F.27FEH
B VAT K. IORHE SRS U W FFLF AR
HET (2O UV IFLENABRT 4 A%
Bk G T FIE B 4T B AWM T KA % A R AR

& FETYEOST ESY GRRAEY P
SEEM.BRE ARE RERA T EHEKES
TED. ST NE R MM Y. ERE
T ARRERE, 2B O RN ERSEE,
F ot 7, BUBL AR 7E 100~ 200pm 2 8] (B 4 Wik , 76
WH G T B4 A5 (EEIRI9%) AR AL
HEMZFAMBRREBRARFRAMEBSLR
FHAT T Nd-Sr RN ESF. A8 THRE
L BG A OK ob B A 4R K, FR100mg A AR BE
BT Teflon LA, I*°Nd-*SmE] i EREN G,
B4 mL E/KHCI:HNO,= 3:1), % & FEL
o, 7E130°C 9 H 18 45 14 T I #4 75 % 48h, TRk BUYS 18
HEB, RN S FRBEESIEBL S, BLE
i REE, Ji SrSpecTM ## fig 7£ 600l (¥ 3% 854 th &
B Rb 1 Sr, B7E6mL A %%+ i HDEHP (BIO-
RAD) B TR #A IR 285 Nd Al Sm(F£1.3%2),

XF T4 A L 2 ST, FREUSE 47 M 4 5 0 P BE
300mg, FZEEKIFUE, T IR EFHK . REHE
Frei %5 (1997, 1998) ML KB KB HITE LR H 05
SLH, & 2P 1R SR I BT P I IR R R 2 1 B ) L 3
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B R TG KR W-Sb-Au § K H 89" Nd-Sr-Pb [F {7 # Xt R~ Wik B R B 563

4B i RE B 7 A BIO RAD AG-1X8E F 32 &M 8,
7E0. 5ml #3738 B 0, 15 B £ 55 9 HCL-HBr W U835
BT Pb R R AT RS

HAE T Xt b, A YR AR I X0k A8 B o 0 I A
YEH R AR K K A (B 2) 4T T RAEAI Nd, Sr.Pb
WAL & .8 A R SR B K 200 H UMY R G » FREX
100mg A e T 7E Teflon Ba#f 55 FI8N #9 HBr 4
#, B A HF + 14N HNO % ## R )5 3#E47MH B A St
R R E LW, LR RN LR BEY HF,
BEF ) Rb.Sr & 8 A X HRE 45 (XRF) ¥ #
T 5E .

Nd.Sr.Pb i 47, £ ETFARBRKE
WEBRF M ELEE VG-54 IT JLiGA b #
T 384 R E 4 A e B BB B ) N s BR AL B
KRR ELRE VG-354F X £ #17 .Nd FfL
£ B #2 BB Nd /M Nd = 0. 7219 3£ 4T # IE , JMNd
¥ BE By 1SNd/“Nd F # {8 2 0. 51115 4= 0. 000013
(20, n = 5), BB PR A 3B — i 4 "Sm/144
Nd. “*Nd /" Nd & & K 4> B 5 0. 1966.0. 512638, F
AFEH ACYSm) = 6.54X 10 2a7!,Sr R EntE
NBS987#%Sr /%St ¥9{H K 0. 71024520, n = 7).,
Pb [F 4 & 4347 A NBSOSIARFEVER IE , (X 8§ 43 #T 1R
2 M E90.1034+0.007% (20, n = 5),Pb WA K
B K 87pg, NXF TGS RTER M.

3 iR

3.1 Sm-Nd B{L=
488" K B hh AR B A B 5 B Sm-Nd R R
SWERFIAFEL AR, AET K Sm.Nd & &K

WA 1.34 X 107~ 3.57 X 107°,0.61 X 107¢ ~
1.91 X107 °ZH, ZAMERECELER(BEE
4, 2003) A1 AN b, {8 5 B At 3t X AR 2 10 S Bk
e RPN EED (Bell et al. , 1989; Kent et
al. , 1995; Darbyshire et al. , 1996; Voicu et al.,
2000) , f.¥5 5 Kalgoorlie " JR[ 3¢ 181> 9 85" & i
Wik X B Sm,Nd & & & H 48 4k (Brugger et al.,
200 A H, A F IR A 455 1) Sm Nd & B A X &
&, ZABEARAKAAFH KB BT #''Sm/Nd
{8 (0. 64 ~ 1.27) 5 HABF IR (Bell et al. , 1989;
Kent et al. , 1995; Darbyshire et al. , 1996; Voicu
et al. , 2000)# b AEALE K, T B '¥'Sm/"Nd H5
Bt (Sm NOEFEZEERBEHEAXRR  EFEE
MR, — &P KP A48T 1 Sm/Nd fH (Bell et
al. , 1989; Kent et al. , 1995; Darbyshire et al. ,
1998; Voicu et al. » 2000)/NF1, MZT KA Sm/
Nd HEH K F1.ME, A5 1 Sm/Nd HEHA B &
F¥EP-Foad ARk LA QIsE, 1994; EEEHF
%, 2003) BEAEEMEKILEFRSESE, 1998).
A REBEAE (AR, 2002 M Z R A (R IRE
%, 1998) Ef 3Z #—E L A FE & T & (Gilder et al.
1996) DA R A IR AR AR 5 (SR 1 4% i 01-13F0 W5-
DER LM FAK Sm/Nd H.F L EABT /K
2 8] B9 43 BE (40 Nd 72 7 4448 H B 5 4 B HE Sm. RO
A HEST K Sm/Nd HE, B AL W E ST
i) Nd [B] i £ 4 5, (Voicu et al. , 2000) . FHLEHEH"
Nd [ & bt WAL AFAE, T RERTE R B 8B 97 i
P B4 A AL B R B, T 897 Sm/Nd HAE B AR
BT ZAST ERENRESRE . B8T REX

£ 1 MBERE W-Sb-Au ' FK VAR E 5 R M E B A M Sm-Nd B4 & AR

Table 1 Sm-Nd isotopic data of scheelite and some alternated host rocks from the Woxi deposit, Western Hunan

o Sm Nd Sm/Nd 147Sm /144Nd 143Nd/144Nd a— 050 end 143Nd /M44Nd

(X107%) | (X107 4 26(%) P4 26(%) (t=199Ma) | (z=199Ma)
W5-1 1.76 0.82 2.15 1. 2336 0.0123 1| 0.512620 | 0.0020 —0.3 —26.8 0.511006
Ws5-2 1. 90 0. 87 2.17 1. 2457 0.0125 | 0.512648 | 0.0015 0.2 —26.6 0.511018
WsS-3 1.72 0.78 2.20 1. 2608 0.0126 | 0.512661  0.0019 0.5 —26.7 0.511011
W5-4 1.76 1.79 2.22 1.2699 0.0127 | 0.512656 | 0.0021 0.3 —27.1 0.510993
W5-5 1. 34 0. 62 2.16 1. 2402 0.0124 | 0.512595 | 0.0017 —0.8 —27.5 0.510972
Ws5-6 1. 46 1.31 .11 0. 6370 0.0064 | 0.512196 | 0.0015 —8.6 —19.9 0.511362
W5-7 1.28 0. 61 2.10 1. 2042 0.0120 | 0.512552 | 0.0027 —1.7 —27.4 0.510976
W5-8 1.29 0. 61 2.11 1. 2068 0.0121 | 0.512592 | 0.0016 —0.9 —26.7 0.511013
ViM 3.57 1.91 1. 87 1. 0694 0.0107 | 0.512728 [ 0.0020 1.7 —20.5 0.511328
01-13@ 5.1 24.0 0.21 0.122 0.0012 | 0.511023 | 0.0021 —12.0 —9.6 0.511823
w-1© 15.9 85. 4 0.19 0.106 0. 0011 0.511931 0. 0019 —13.8 —10.9 0.511756

¥ @ FERBB A N/ 4N = 0. 512638 F147Sm/14Nd = 0.1966 R, FAFHEACSm) = 6. 54 X107 %a~!, 20 IR AR

%; @ 01-13M1 W-1 0 B (BIRBASCE) , HANBHT .
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FEHERETEMEREEL W, TELZHEK
Sm/Nd WIHZELZ M,

HETH eG = OMBEE—8.6 ~ +1.72H,
B S T AR B A R (01-13, W-1D Y ena (2
= M (—12.0 ~ — 13.8,F1), 7£""Sm/"Nd-
N/ NAE g, BT VAM W5-6BEE S, H
RFE SR AL (1N /Nd) 5 0. 5108 £ 0. 0010 “&
BTER”, SE#8 25219 £ 130 Ma (Peng M1 Frei, 2004),
A REIRZ KK, T H1/Nd 5'Nd/"““Nd2Z i &
FHRBMEMXRED, RS L7 e =M
MR X FARIE A 1E B 45 3 (Faure, 1986) , AT
EREAEHFEE X (Kent et al. , 1995),

0.0
S0 F
-100 |
-150 }
200 | o ©
250 |

-30.0
0.00 0.50 1.00 1.50 2.00
1/Nd

€N

B1 B85 H1/Nd X eaG = 199) F
Fig. 1 Plot of 1/Nd vs. & of scheelite, showing
that the age given by Peng and Frei (2004) is

geologically meaningless

3 7 T % B S — 7 LU A B A A R A R B OF
& A B 200Ma (B 8 4 X80 i i 98 2 B,
1995) , Tiil BB W 44 1 ¥ 3 L 55 X384 - o 3K T 3D
IR 3R TERT IR B H A = AR e (R B it
&, 1993; L E 34, 2003; Peng H1 Frei, 2004) #1,
W SR FE KB AR REL N RERIESER
199 Ma (Peng # Frei, 2000) #t 47 R B K IE (F
FDREBHEP B eNdG = 199Ma) {7 —27. 4~
—19. 98, K —25. 5(F1) % EAE F oA B
HED.XBEAEREHRE ERES, 1991;
Chen # Jahn, 1998). & & & £ k 1l & Gl 1 44,
1994; BREAES, 1998; FEESE, 2003) . 4K
ZRABRRES, 1998) K H B % EN S —i% 1L
5K R A% (Gilder et al. , 1996; Chen F1 Jahn,
1998) 48 4R £ b A A9 HE B ena () 1E . 7E Nd [ £ &
HEAEKXEE L, B87 e = 199Ma)EH
RALT IR B AR AR S 1k Nd [ &
BRI T 7. B BF WAk E ol Rk A Re- B &

REF TREZWRAMRL T X 5EHHR(EE
#%, 2003) AR BIMLE M —3K.

BRBAEY I ene ¢=199Ma)H << —19. 9,38
I Nd BfhsgiEEk g TRE BT, HEEHTH
ena (¢=199Ma) LR K (—27. 4~—19. 9, HEH R
KA BT FAE—, HIR AR RE R R
Nd 7Bz B3 B Z B WA R BRER A A R Nd
W& MK EE.H REE ERERTE ., AR R
H& T E REE WATREHEAR K WL, SR ABT R
T HIBARRL 2K B TRRBAM T HRERS HaEX
B WA AE T SR TR A AR

N — —
0 L\ GR /:::5:‘
3 S5\ R,
(9 ’ ‘
10k »
10 " !“:‘/\’\BX
~-15 :“‘ \\
\ i Sch
—20 \\ ‘
\
25 \‘
-30 . ‘ |
0 200 500 1000 1500 2000
4 (Ma)

B2 KB W-Sb-Au " JREAET eve— B E] (0
T AL g
Fig. 2 ena vs. time diagram of evolution of the
scheelites from the Woxi W-Sb-Au ore deposit,
western Hunan

Sch— B 5 BX—HR & B A (F# 4%, 1991; Chen M
Jahn, 1998); GR—Z ity 15 47 H 4 £ 14 4 (Gilder et al. , 1996
Chen and Jahn, 1998); VR—XILE (BR£LE%, 1998); MD—
T
Sch(diamond square in figure)—scheelite ; BX—slates of the Banxi
Group(Li Xianhua et al. , 1991; Chen and Jahn, 1998); GR—
granite on the southern margin of the Xuefeng uplift belt (Gilder et
al. , 1996; Chen and Jahn, 1998); VR—volcanics(Chen Duofu et
al. , 1998); MD—depleted mantle

3.2 Rb-Sr F{irE

HEY RS R B EN % —E
BN R A # Rb-Sr A £ AR A E2. 4
BY B Rb & 2B, T Sr & &7 5ik919. 98 X
107°(Z£2),%Sr/*Srill| F {HFEO. 7476 ~0. 7504 [q] ,
FH40.74961 (n = 1)  HTHAGST W Rb 8B
5%, BT LA B85 9™ 169 7S /%Sl 52 14 B 7T 4R 28 AR
B 3L ep T E B S B R AR Y V7St /*°Se) il TT L, T
BE BT B AR E S A St A RER, B
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MAEAR Rb 85 F Sr &, H¥S:/%Sr
W E B K0. 7615(n = 3, 2, TFHTRIEH
AP 4E R 199Ma (Peng Fi Frei, 2004) # 178
iF, 18 2 ih 28 Bl & B (Se/*Se) E F B 4 5 N
0.7467(199Ma), 5 H 454 #y (*'Sr/*°Sr) {H + 7 #%
R H, WRET KEF ¢ = 199Ma (Peng
Al Frei, 2004) (A R EV O, B BB 5 1
Witk 5 S8 E A A MR R A MR Sr [FAL R
YR ER B A R Sr RALE Ak, Bl W]
BE iy [} — of U5 704 O A A L BE A B TR — WA
EREI=Y .

BeAh, B E BT AR A (Sr/%Sr) (¢ =
199Ma) {6 BA B 77 T ¥4 & 5 73 2% B S — 1L S 78
B Y (8Sr/%Sr), (¢t = 199Ma) {& (££0. 7188~
0.72612 ], F340. 7222,n = 3,82) A BREA]
ZEH T REEREKR,

3.3 PbEMIE

BT ZEREBERAE P AMEARRGERE
ISR AEIL.ZAAGT W P AR
WEES, RARES VIM R4 R 87 4
&b 5B R SE 2 HGAE BB R BUFRR 5 35 1 384 558 092 BN 1R
{4 K T 1 7, 78 ©"Pb/**'Pb-*Pb/*Pb & “*Pb/
@iPb-29Ph /2'Ph & f# (K 3a. b) £ 218 IR i

WRR X —FERW AT B S0 F g
KB SER, B Pb ARSI REAE ZE S
et B 4K % BE 2 82 0 (Frei et al. , 1995, 1997), BJ
fHX R, R L I A AT B SR AT IR RE 9B 1 S T U
HELHW Pb-Pb ENARFRE. FEREET K
U/Pb b1 XK. 5 B3 3L f (Frei et al. , 1995,
199 M, ZFT KB ST ERNAKRER, A2 U
RS 7E B AR R W BBy h A B K R E
B LR A& & Pb ML & AL R & W 417
FRMNARA R FEA R A R B R R 355
0135 BB (] HE < T 336 3 A AR AL AR AE FL PR VAL
M Vass RA LR, fE i WSRIRB LA,
18 16 fiz & L fH*°Pb/**Pb, *"Pb/***Pb.**Pb/**Pb %
i 25 AL Y8 BB AR /b, 39 KK 4 H 18- 11, 15. 61,
38. 6, JC 1 K19 T 0 S S SR AR IR L

REWM, 985 % Pb RMESWERNE
WMTEENRT YEREELR EEENHARMLR
% fb#E X (Stacey fil Kramers, 1975) fi 2% E (& 3a.
b), AT M P FAMERE ST FHBTHA
fREHEALZ L. ERABT PR PbRETAES
18 B AR Bt 55 , B Rk UR 4 Pb 4R AE. ik Sh, B8 ET
% 4% 4y B Pb [A i & Ltk {H °°Pb/**Pb. *"Pb/**Pb,
28ph/*Ph 5 & £ A KK P M EHEY MRS/
Pb [Ff & Ho (A —B (%3, E3a.b), BEEXE

%2 KREWSh-AuFFKASTRMEEE . BOERREMN Rb-Sr BERIHMER

Table 2 Rb-Sr isotopic data for scheelite and alternated host rocks from the Woxi

deposit, and some granites from the Xuefeng uplift belt in western Hunan

o - Rb® Sr® 87Gr /86Sr
i TR 1St /Se:t 208 (x10-5) | (x10-5 | RSEEE L soma)
Wi4-1 k108 0.750338  =£0.000007
W4-2 HET 0.747618 Z£0.000014
W4-3 k20 0.750410 0. 000005
Wi-4 HET 0. 750406 0. 000007
W4-5 =52 0.750359 0. 000009
W4-6 B9 0.750360 4:0. 000007
W4-7 SEX N 0.750382 0. 000015
Wi-8 HET 0. 750401  =£0. 000008
V4 L2 0.748656 £0.000006 | 0.34 919. 98 0.00 +0.27{ 0.74865
V4(M)a =y 0.748632 0. 000006
V4(MOb SL-c10n 0.748372 £0.000020 8. 82 649. 72 0.00 +0.26| 0.74826
0-1-11 | WHEHWERE S—CHAMMB=EBHRE 0.759978  =40.000009 217 141 4.45 +0.04 | 0.74731
0-1-13 )L g a AR S 0.766069 =£0.000006 186 93.7 5.74 £0.06 | 0.74973
Ww-1 & )L EE b 0.757851 0. 000049 281 156 5.21 4:0.05| 0.74303
SW-3 HILBZBIERE 0.732396 =+0.000008 195 148 3.81 £0.04| 0.72155
XJ20-02 BOILBEEAKIERE 0.728341 3:0. 000006 172 148 3.36 +0.03| 0.71878
XJ20-10 HEXEh RS IERS 0.766621 =£0.000012 277 56. 3 14.24 +0.14 | 0.72612

#:@ K XRF S8 RO N KM ELEXE.
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Table 3 Pb step-leaching isotopic data of scheelite and pyrite and hest rocks from Woxi W-Sb-Au deposit

BE | SBO | AR | wfE 206P} /294Ph 4 26 WTPh /204Ph + 26 208ph /204Ph + 26 n® @
[1] |INHBr| 30min | 18.223 £0.025 | 15.625 =40.022 | 38.658  =0.057 0. 980 0. 965

vaL [3] |4NHBr| 3h 18.213  =£0.011 | 15.601 =+0.011 38.550  =+0.032 0. 959 0.931
[1] mix® | 30min | 18.465 £0.022 | 15.617 £0.020 | 38.724  Z0.054 0. 964 0. 898
[2] |INHBr| 1h 18.745  £0.009 | 15.622 £0.011 | 38.801 =0.031 0. 826 0. 859
[3] |4NHBr| 3h 19.248 £0.012 | 15.632 £0.012 | 38.862 =0.034 0. 965 0.915

vaM [4] |8NHBr| 6h 19.650 £0.016 | 15.655 £0.014 | 38.964 =0.040 0. 964 0.925
[5] |8NHBr| 12h 19.858  £0.045 | 15.667 0.037 | 39.014  £0.095 0. 982 0. 958
[7] HF 48h 20.004  30.039 | 15.686 £0.032 | 39.088 =£0.080 0. 982 0. 975
[1] mix® | 30min | 17.955 40.018 | 15.611 £0.017 | 38.592  =+0.046 0. 969 0. 904
[2] |INHBr| 1h 18.076  40.008 | 15.612 +£0.009 | 38.600 0.028 0. 967 0. 940

W5 f3] |4NHBr| 3h 18.086  40.009 | 15.609 £0.009 | 38.584  +0.028 0. 967 0. 937
[5] |8NHBr| 12h 18.099  £0.011 | 15.618 £0.011 | 38.616 +0.033 0. 956 0. 879
(7] HF 48h 18.115  40.009 | 15.610 £0.009 | 38.576  +0.028 0. 967 0. 938

- (1] |INHBr| 15min | 17.816 £0.037 | 15.579 +0.034 | 38.404 =+0.086 0. 967 0. 952
6] mix® | 30min | 17.678 £0.011 | 15.567 £0.011 | 38.496 =+0.032 0. 968 0.931

P11 SEAXRKPHERYT | 18.124 15. 754 38. 554

P12 CEAEY Slioh- TR 17. 887 15. 603 37.923

P13 TEAXKPHRED 18.188 15. 628 38. 345 oORLBE ST M i ER 4K 2 BF

R13 haF EE 18.125 15. 624 38.135 TR B LR =W

BR1 X AR E B A 18. 927 15. 785 39. 545

BR2 X AR R AR A 17. 853 15. 502 37. 838

E: @ X MM HERSR, RERSRENIESRE X

B BEAR A (X B RN SR > 1994) A8 L Lo B A9 28
BB Z Py B IR B A — B R IE . LR
dn VAM B9°°Pb/**‘Pb{E B & T AR 1% B A 1 A8 BE
H. 8RB Y ERES BRI EEE X,

4 g

4.1 Nd RERETET RENBSHE

i+ Sm®** (0. 102 nm) . Nd** (0. 106nm) -5 948
B E) Ca®* (0. 106nm) ELAR B B F 442, 8 +
TRAURBERROFTRNFEA LT T Y RE.H
5 Sm A, Nd 7£ 3% # 7] L NdCL i f# 4k & 9
¥ AF TR A RS M %4 F (Rosing, 1990), f#
3 Sm.Nd E A BT -FAEMFERRN S EEZLK.
BB # Sm/Nd 8 3 KRR E H U5 &
Sm/Nd {5 GR#t ®, AANBERD.

REMME, X TRAREYH-LERMGE. B
H . Sm-Nd LASh#9 Ho At fb 22 543D B 44Kk & , Sm,
Nd #43 Be 7 B0 2 A 3T 58 5 B9, B H 455 19 Smy/
Nd (B AR B E ARG T, B4 % Sm/Nd &
A8 AL B R Wi 4k Sm-Nd R 4 25 1k i 2 Bt (Voicu et
al. , 2000),

5 @ r1=2Pb/2"Pb Xt 27Pb/2%Pb R £ &K IF (Ludwig, 1988); ;=
206Ph/204Pb %f 205Pb/2%Pb R 2 IF (Ludwig, 1988); @ mix = 1.5N HBr + 2N HCl (12:1),

KEFT KBASBT K 'Sm/Nd {H (0.64 ~
1.27).Sm/Nd (1. 11 ~ 2. 22) (ALK, BR E
BT B IR R A B B AR AR AE s SR e
(199Ma){l CEH R — 25. S)E HAFLTE B A, 7
Nd [ B B (E2) F o F RS B SRR
BREZT . ABTHNIRANEINERECEH
FL(EHEESE, 2000 T4 &, WHITERRET
EH B8 Nd FARFESER R BAT R
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1994; EEHFS, 2003) . BELEM KILNE (L
B, 1998) I ARBBR A (KRS, 2002)M%E
KA (BRES, 1998), B 37— 1 #1 76 K Ji &
(Gilder et al. , 1996, LA R AR R BE M 28 R 4 (FR 1 ep
FE i 01-13F0 W5-1) 1B £ #i Fi 44 19 Sm/Nd {83/
T 1AM AL AT HERT . R FAA RS R AR ER,
H Sm/Nd R F1. 85 £ Sm/Nd K F1,
S ARK Sm/Nd EH 8RR G EST IR
BT Sm.Nd R BRI FHLZ R, B (4
FULER, Sm #EA 1A F F#E, Nd A Xt 78 7 &
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Fig. 3 Plot of *’Pb/?*Pb vs. **Pb/*Pb (a) and
208p}, /24P ys, 26Ph /2*Pb(b) for scheelite
from the W-Sb-Au ore deposit at Woxi W-Sh-Au

deposit , western Hunan
1—V4M; 2—V4L; 3—W5; 4—V4; 5—EEF (pyrite)
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Nd-Sr-Pb Isotopic Ge;)chemistry of Scheelite from the Woxi W-Sb-Au
Deposit, Western Hunan : Implications for Sources and Evolution
~ of Ore-forming Fluids "
PENG Bo”, Robert FREI?, TU Xianglin®

1) Faculty of Resource and Environment Science, Hunan Normal University, Changsha, Hunan, 410081
Ll
2) The Geological Institute, University of Copenhagen, Oster Voldgade 10, DK-1350 Copenhagen K, Denmark
3) Guangzhou Institute of Geochemistry, Chinese Academy of Science, Guangzhou, Guangdong, 510640

Abstract ,

This study carries out a systematic Nd-Sr-Pb isotopic analyzing on scheelites from the V4 ore vein of the
Woxi W-Sb-Au ore deposit in western Hunan, China. The results show that the Sm and Nd concentrations in
scheelite are a bit lower, with variable ratios of Sm/Nd (1.11 ~ 2.22) and *'Sm/*Nd (0. 64 ~ 1.27), and
the ey, values (compared to values at 199Ma) of scheelite are also low, ranging from —27. 4 to —19. 9 with an
average of —25.5 (#n = 9). The *Sr/**Sr ratios of scheelite are high, varying from 0. 7476 to 0. 7504 with an
average of 0. 7496 (n = 11), which represents the initial *Sr/**Sr ratio of scheelite at 199 Ma. Lead-step
leaching analyzing results show that the ratios of ?°Pb/?**Pb, *"Pb/?*Pb, and 2®Pb/2*Pb of scheelite are in
narrow variety with averages of 18. 11 ,. 15.1, and 38. 6, respectively, and these ratios of scheelites are similar
to the corresponding ratios of the pyrite from the same gold-bearing quartz veins, of the alternated host rocks,
and of the regional slates of the Banxi Group. The above Nd-Sr-Pb isotopic data of scheelite, complementing
with previous results of Sr isotopes of sphalerite and stibnite, show that the ore-forming fluids for the
mineralization might include the following possible source fluids: fluid from the ancient continental crust
beneath the host rock (the Banxi Group), fluid from deep granitoid magmas, and fluid from the host rock.,
The ore-forming fluid is a mixture of the above source fluids. The mineralization most possibly was due to the
mixing of the above fluids of different sources, and the ores might be the products of mi){ing the fluids from
different sources. The fluid evolution might include two major. stages: The early stage was probably
characterized by mixing the upward fluid from the ancient continental crust underneath the host rock (the Banxi
Group), with those from the host rock. This early stage of fluid mixing might have led the early stage of
mineralization represented by tungsten ores. The later stage was char.acterized by mixing the upward granitoid
fluid from the deep magmatic chamber with those from the host rock. This stage of fluid mixing might have
caused the later stage of mineralization represented by antimony and gold ore for the deposit. The W-Sb-Au
mineralization. was mostly due to the combination of the above two stages of fluid mixing. The upward
emplacement of fluids from both the ancient continental crust underneath the host rock and the deep granitoid
magmas, was probably caused by the intracontinental orogenesis during the Mesozoic period, and the W-Sb-Au

mineralization for the deposit was possibly due to the superposition of the above two stages of mineralization.

Key words: Nd-Sr-Pb isotope; scheelite; ore-forming fluid; W-Sb-Au ore deposit; western Hunan
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