#£82% Hi11M SR
20084 115 o oE F

ACTA GEOLOGICA SINICA

Vol.82 No. 11
Nov. 2008

HEERRSEZEEY K C.0.5r B RKMAE
RS0 JRE FHD YREY HEH BT KARD

D HEBRERFHEIEST T REEREQLRE,J65T,100083;
3) PEAERBRLENRTT KR ZEXERILRE,
4) FHEHWARFTAELA T, BFIRR, 424306

WFE R, LB, 100037;
#IH, 550002;

2) o EHER B TR R

AERE - XMWHEELERBLZERT KRBT R AT BOESTTRAMN C.O.Sr AURTE. HRRY,
B B HBARA A BER 8° Cops (—5. 4% ~ —1. 4%0) 8" Osyow (+6. 1% ~ +13. 9%0) FIEE i #* Sr/* Sr
{8€0. 7101 ~ 0.7230) ; T 8™ W 3 7 A% A S0 L7 A 0o 466 183 B9 ©'° G (0. 2060 ~ +0. 6%0) 10" Osmow (+19. 4%60 ~
+21. 5%0) FEBAK I Sr/* St (0. 7101) . AMHTIAN, RF B3 07 6 0 A RS A B R A A AR LR 7
Y1, B R R B ROIR T R BRI R A BT B AR R R R R N R R & 0.05~0.1
BEIR A B CO, ZRAERMTY. MY B da EE T KKREASEEREN D BEFROREERT
PREBREAEES. R WEPH SR TU XIERE MM A AT BYBIRE, 5K RKRE Sc ZHBRD

T Bk BR $h 2 Bl 4R LAY Sr BRI K.

XEW: HEO:;C.OSRLE R BE:FERBEERIT K

FHBRGT EMEHX — NG EMN AR
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Table 1 Carbon and oxygen isotopic compositions of hydrothermal calcites from the Xianghuling tin-polymetallic deposit

iR Bas KB AR 813 Cppr (%0) 818 Ogmow (%o
XF-1 4272 h BBk 49 48 F201 Wi B4 PR —-1.9 +11.6
XF-2 +272 R BEHT Bk 49 28 F201 Wi 24 HHE BR —-2.1 +9.3
XF-3 +272 h B ALK 49 48 F201 B 24 BHE BR —5.4 +13.7
XF-10 4272 RSBk 47 B8 BRAR -1.9 +6.1
XF-13 +272 FEH B 49 £8,F201—1 W2 BkR —3.3 +12.3
XF-15 +272 RV B 51 4% BRR —2.2 +12.1
7 XF-17 4272 B BK 51—53 & F201—2 Wi 2 Bk —3.6 +13.0
v XF-19 +272 R Bk 51 4% kR —1.4 +8.9
B XF-21 +272 BB B 51 % B —1.8 +8.8
# XF-25 +325 BB 47 8 BRAIR —2.0 +10.2
XF-26 +325 BT RK 47 28 BiR —2.0 +11.6
XF-27 +325 R Bk 48 8 BAR —4.7 +12.9
XF-33 +325 B WL BK 15 &8 Bk —2.4 +9.3
XF-40 +378 BBk 23 48 kAR —4.6 +7.4
XF-42 +378 BT Bk 43 22 ,F201 Wi 2 BRAR —1.5 +9.5
XF-43 +378 BT Bk 43 £ ,F201 2 B —4.7 +13.9
. XF-4 +272 B 51 LB K EFBK IR (FKE AT +o0.2 +19. 4
Wt XF-5 +272 P B 51 /AT BAR(ERE AT +0.5 +20.8
XF-7 +272 RETHL K 47 £ R S KE AR +0.6 +21.5

(DY B 5 A BEF MK 0 Cos F
3" Osviow {8, 3 8" Copp fH H — 1. 4% ~ —5. 4% CE
—2.84%0) ,8" Osvow 5 4 +6. 1% ~ +13. 9% (GF-
+10.7%0),Sr S E®E, N 28. 7X 10 %~ 237X 10°°
CE¥ 2 122 X 107°), Sr [6] fir F 4 Bt X 8% =
¥ Sr/® SrfE 4345 F 0. 7101 ~ 0. 7230(E#K0. 7132) .

(OB WA 77 il 0 B A M XT38 1Y 0" Gonp A1
0" Osvow fH » F 8" Cerg 1 7 +-0. 2% ~ +0. 6% (F-1y
+0. 4%0) ;8" Osvow fH N +19. 4%, ~ +21. 5%0 CF-
+20. 6%0),Sr S BBAK, A T 32.3X107¢ ~ 37.7X
10 CEHME K 35. 2X 107°) , RIR ST — N B 8
BAT5 RO RE S XF-4 (9% Sr/% Sr {6 #0. 7101,
4 i1
4.1 HRAC.OREAR

By WEENEBBT TEON R, BHRT
REEw ., HREH, BB AR C.O ’AL
REBR R BB Tk WA AT B ORK K,
2000; 3 8 ¥ %, 2001 ; Huang et al. , 2003), &%
BT, By HBF R EER =R 8RRk . &
KEHEHK TR A URSRELGTHEH
. Ohmoto(1972) BBFFTIN N , B BK I #W Bk
RaRETRALAER, FEA (SEBEERRBEPH
CO:) BB I A 4 (8" C) B LLIE U R N A 4
WE BRI BHR S Ce) . HTHFRB K FK

RAGRITE RN AORBESHYHM, B, AR A
7 8 BBk IRLAL 2R 2 BURT G A D SR BB K )
L RAR .

BURBERTKAME Rb.Sr &R
& Sr B R AN

Table 2 Rubidium, strontium concentrations and strontium

*2

isotope composition of hydrothermal calcites from the

Xianghualing tin-polymetallic depeosit

By MK | #&5 |Rbue/g) | Srpe/e) | ¥Sx/%Sr £ 20
XF-1 0.162 103. 648 | 0.710561 £ 12

XF-2 0.551 181.552 | 0.711061 &+ 12

XF-3 0.098 73.509 | 0.711033 £ 15

XF-10 0.765 96.459 | 0.722970 £ 11

XF-13 0.086 210.096 | 0.711163 + 14

XF-15 0.042 119.852 ' 0. 711396 + 11

i XF-17 28.8 115.189 | 0. 712605 £ 10

n XF-19 0. 487 28.727 | 0.710108 & 14

H XF-21 0.143 236.526 | 0.710829 + 14

M XF-25 0.081 177.113 | 0.710809 £ 9
XF-26 0.010 114,033 | 0.710664 1+ 14

XF-27 0.098 115.899 | 0.710608 + 13

XF-33 0. 006 79.063 | 0.727959 + 12

XF-40 0.003 110.516 | 0.714752 £ 12

XF-42 - 120. 339 | 0.710966 + 50

XF-43 0.002 72.923 | 0.713205 & 14

ROk XF-4 0.873 35.795 | 0.710140 L 14

HE:Rb.Sr FRAMNAEFTBREFRRBEZRER, 4TE .- BR .2
EEE 5 Se/% Sr WA T E B B T 15 0 R R 55 B[R] ¢ 3R
HERCREREZR, AVE - FEN MEEH.
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ERARKFEHRGT R RA CRMLENE
ZREZH. RV BRI BAHICHEATEER
BN TFREREEEBR (—3% ~ — 9%,
Ohmoto, 1972) 5 M BB A B A (— 2% ~
+2%0,Hoefs, 1973) Z [&] , B i 531 B9 i 4k o
BOARTI BB B A VLB I, 1T T 68 i R YR Bk 5 08 AR AR
RiILEBALFREME. MTEARME, B THE4SA
U HO R E, B EPAKWERMEHAEEER
e (% %,2001), FIr4emak 4 (1988) %t
BUEGEZEBT KRAECEEMRRA,. 50 H
BV RBDEFEEIRET 220 ~ 370CHERE
N EBIXRMENET BRATRA FTE2HRR,
BAMBBL )78 4 45 RRE N 250°C, 4% ONeil et
al. (19697 0 ~ 700°CH A 5 V& ik Z E &
R 438 5 2 (1000Inoygp —x = 2. 78X 10% /T? —
LADHERBE,. 5ERTEN T BATFHEHRMAEN
3 O N — 0. 67% ~- + 7. 13% (¥ 15 K
+3.89%0), X 5 E LA BRBH A —KER
PLF PG B WK 0 Oy ofH(+4. 0 ~
+6. 48RO BIE. WEXBBT KP = HERBT R
Ry 8 On,ofli (—0. 7 ~ +6. 7%, D3, 2007) 44
oL, B BT F AR LA KK R £, FE A W4
KEFEKBMA .

TMERT BB TBAKMMCHCOESEHMY
BAVEAR, FEFABHEKREEHTEAN, K
MOESZXATAN 00 EHHE (21, 0%, & H
KA, 198) M , 3 B, ZE Fin A< H A B 7T LUE BBk
MEABEAERETHEBMESBER. FRA KA
WA RKEBRRILE AR, BHRY B0 h @G
BB X R 20 B A R IR IR i =9
4.2 CO,XSMERITH

EFEMARRA . ABRER T HRANERE
BEIR B Y P T 3 0, R G ZE SRR R b, AR
A BB 7 0 DR 4 o LT 1 k5 LR, CO,
ERMEFBATIRMNERER, Y CO, ARtk
EZREBER pHEAR, FRAEBEM, A5
B BAUTIE (Zheng, 1990), 7 8" Cpps-90' Osmow
ALEE 2), ZXBT BHW T HBA 0° Cop M
MOsmowHAEHBWAMEN, SZHIRHH
¥ B RA R RS B 6% R A
(Huang et al. , 2003;Mao et al. 2008), X Fh f1 #8
XA fES CO, %S £ A A % (Demény and
Harangi, 1996) . B4b, 76 & 7 0% Hi X 22 08 04 A K
MW =REAEARNAR— AR A —BE58—

HOMENDEFRELI KBNS BOREE, WK
BB ARBEANBREREESEREZSERE
SRR S ,1988; ERAG B SF,1997,1998) . &if,
WHE (2007 X EBEGH HAT T REM RIS
MR, AR KB MAEEERETHERARM
CO, =5MEM,CO M B ER & MIkK pH H,
SEBERPENERERK. AN THATERY ,
TET RN EERE ZRERY FEPHTRA
# C.O R R E2IMAEMM MM, B, RA
A CO, W ERBMAXN FHR G ZERBY KPR
TEEFHAN C.O R EHRHATEBUITE.
BEXRFE Q8D MBHRIEIH AT =
RAERTHNAERKCEEKY 0 Copfdl(—3.8 ~
—8.02%0) , &5 A EEMKEL(198)MEH 55
A—KERMETFHEYRT KEH 0° Onofl
(+4. 0%~ +6. 48%0) ,ﬁﬁjﬁ'&mﬁamﬁ:mﬁﬁ]
PR LR (8" Oy ) F1 AL R L B 4L AR (3% Cigs ) 53 30
H—6%M+5%. HTFREEST XkREEEER
HRF pH EARKH K, B ERKEEZSNREF

BREMWFEFESHKY AR HCO; . KA Zheng
(1990) I P RY I+ AR -
8 Cymz = 8" Ciysx +1n(1—Xeo, ) X 10° Inages-
+[1+1n(1—2Xco, ) X 10° Inegiitd (D
8" Oz =08 O +1In (1 —Xco,) X 10°Ina
+[1+1In(1—2X¢o, ) ] X 1o3lna7g§f 2

K Xeo, HEK CO, B I BE /R 53 8> Xco, H
EK CO FE M BEIRTE 1 RBWARBIBI IR AL

WHELD TR ARMEMEFRE:

1031na§gj5 =—8,914/T° X 10® +8. 557/T% X
10°—18.11/T X 10*+8. 27(Ohmoto et al. , 1979)

10° lnag‘gz"s‘ =—2.16/T? X 10°+20. 67/T X 10°
—35. 7(Ohmoto et al. , 1979)

10°Inag> =3. 97/T? X 10° —0. 12 (Truesdell,
1974)

10°Ino™% =2, 78/T? X 10° — 3. 39 (O'Neil et
al., 1969)

HEEARBE THRE—FBAKRNE. K
R RSB GE D FATLIE S

1031nag%203— = — 1031nagSZO; F 1031na§§,§ =
10° Inaggt® —10°Inage’ , BT LURFE A K (DA
ORFEIPHR . ERMEMEME, RES CO, b
PR 2% (0. 05~0. 4) Fi4 4 (0. 005~0. 04) B F
BE IR E L HE B 5 iR A C.O R0 R 4 B IR



%11

BEWOAS - WHEEARSEEZERY K C.O.Sr A K3k ¥ 1527

EREAXRE 3D, BEEDITELS R, ARS
WHBRT RSB FMmAaR C.O RMERHARE, 51
R PRI LA 0.05~0. 1 BRI H CO, £ 8t
VM BARE—B. k€200, HER
CO, Bk B9 BE /R A /N T 0. 2 B, #b 3R 5 Al 3=
S—VEEHHERE—BW, FHAREITE
SRR T AR Y B0 %A M TR BT K
KH 0.05~0.1 BE/RE CO, ESFEL

x3 TRAREXGTRE-FREZE
B AR ESEE
Table 3 Data of carbon and oxygen isotope fractionation

between calcite and fluid under different conditions

BECO 350 | 300 [ 250 | 200 | 150 | 100 50

ABCERE  1-2.38—2.01|—1.3/-0.19 1.5 [4.04|7.77

A“CS’SZOS_ —8.91—'7.1—5.05—2.73‘—0.11 2.82 | 6.01

A¥CH%  |3.77 [5.08|6.77 | 9.04 |12.15|16.60|23. 26

A®OF% 10.1 [11.97]14.39|17. 62]22. 06|28. 41|37, 93

. RA .CO M HCOz Z BBk R A % 4318 R ¥R A Ohmoto et
al. (197DRAR; F A .CO H H.O ZMAFRMRMBAERRA O
Neil et al. (1969) #l Truesdell (1974) 4=,

2.
0 o °°
g 21&
0.2 A A AA
= A
A
4 Al
A A A o2
A
6
] 10 15 20 25
80 (%)
B3 BUEREZEREYVKBBITRAOMN
B VARG R AR
Fig. 3  Carbon and oxygen isotopic compositions of

different hydrothermal calcites from Xianghualing tin-

polymetallic deposit

1—BT B Ra:2— By R rma
1—Calcite of early ore-forming stage;

2——Calcite of late ore-forming stage

4.3 HBA SrEERER

TR ks Ca't WAL B WA IR EEH Sr
A3 Rb, E8 7 ## A+ Rb/Sr WM/, Rb %
AT RLET St 3 ik B A0 4 St [A] 4 X 4 AR i 5 AR
AN B, J7 8% A B9 St/% S il A O H UL NE B R

6 8 10 12 14 16 18 24 26 28
30 (%)

B4 FUERBELBYKIBAGUREN CO, LRBEK
Fig.4 The CO; degassing model of calcite precipitation

20 22

from the ore-forming fluid in the Xianghualing tin-
polymetallic deposit

BB FRE LR COBN G MR R 8. XHL I AR 45 8
FRABRERBRERERMNERERWHRED H N — 6%
(PDB) #1 + 5%, (SMOW)

The figures in Fig. 4 represent the mol fractions of carbon in the
degassed CO; for HCOz as the dominant dissolved carbon
species, and XHL is the data point of this study. The 8*C and
8180 values of the initial fluid are taken as — 6%, (relative to

PDB) and + 5%, (relative to SMOW), respectively

WAKBAIME St AL R A M. EEK, FRE St R
MEARERTRT YRR EFEER T ZMA
(Hecht et al. , 1999; ¥ #t % %, 2001; Li et al.,
2007 ).,

HTREBKPHENE( 2 ~ 4 MamK
THKWIBEEE(~ 1.5X10%), B AT LAk H
BKPERNENGES B, I BB KPRR
BRETVYIENBEEHEW St AN ES1E,H Sr
FNEARSBKEEL -, Bk, TXARER
BB BR £L & BB 5 1% Sr/% St LE R SR R i 1K
#9% Sr/% St {8 (0. 7078 ~ 0. 7086, Veizer,1989) —
B, 2RNEBLEBEGT RB I B/A S AMLEN S
R R BT EAaN S/ St/ T K
N BREAEF S BB TV RERERN
(¥7Sr/% Sr) {8 (0. 7464 ~ 0. 7880, EREH H 24,1997,
1998), HFE (Y Sr/%Sr)-1/Sr I EA L H B &4
MR (E . B, By B Sr A ke 2 d
TRERERRRE AB A AMEMR BATHEE

CERTWRTHERIRE . RAURBRULR - ERE

MER ST REERGER. MEAT BT RA
St/ St EAB R TR BRI #EG, HEE T
T XM s B, TR T MRy Wik G &
RBHLE) S, BRIREL A B AR AEH St Bl
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55 RmBLAEAEIE(49. 6 X107, HEKE,
1988) , th R M ET BRI, B R EHM Sr i
BB BB, B R #h 5 A IR ALY Sr L T 4
Ko

A, AR TR ERBRE, RV B TRA N
Sn & EN 7.86X107¢~ 239X 107 (EH¥H66.0X
10°°),HBE THAHHEAK Sn THE(12.8X107°
~ 53.7X107%, K 26. 6 X 10, EHHELEER
B ;M FmAH REEMRERN, 5 B TBaN
X A6 KA SRR £k A B A A0 EAF R 7™ 8, B
T RO AR S E A B RERAKN™
Y GRINE S, 2006), EEBOEMBHFLBEHY K
Bz Ar- Ar 8 F145 A 1 U-Pb 448 4050 4
154.4 4+ 1.1 Ma 1 156.4 + 4 Ma(Yuan et al.,
2007, 2008), 5§ X 1E = & F AR EAE Fid (B
1 K-Ar:155 Ma, 8K %, 1982) FE IR ZTH N
H—%. HEEFEHRGELZEBT RERRER AR
ABIERAEAEY NN E RRERR, R B4
BANEEPBEBREABAMEERAN™Y,
BE AR HRE T 5 R BEMEHEKBREE, TR
T A AT X 3= KA KR A
B HBRTREFHREERATEKABRKRLEE.
B AR Sr ATE KA SRR EL S LRI 4, A
R BB, A St BEEA BRI A Bl
BRALE Sr LB K,

5 4k

(DR B 177 18 1 8 e A 5 1 H R R 2
AR EAE R, B B AR B BOR T8 S A
W ARBK R R 5 A W 3 07 0 T BE R BT X AR R
H A BIAIRBEMIETE B, LA AR R £
K AH KN A

) 7 BT A RN RE WBRE 0. 05~
0. LEE/R 1 ¥t CO, KRBT ULIE K 5

BRI WAFH Sr hIE KA SR A LR
RO, MR R BB, &K Sr ZBHE L R
HEARMEH S LB THR.
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Abstract

Carbon, oxygen and strontiumisotope studies have been performed on hydrothermal calcites from the
Xianghualing tin-polymetallic deposit to investigate the sources of ore-forming fluids and the mechanism of
mineralization. The results show that there are light carbon (8" Cppg = —5. 4%~ — 1. 4%) and oxygen
isotope compositions (8" Ogyow =+6. 1%~ +13. 9%0) and higher strontium isotope compositions (0. 7101
~ 0.7230) for the calcites formed in the early stage of mineralization, while for the calcites formed in late
stage of mineralization, the 8°Cppg, 8% Osmow and ¥ Sr/* Sr values are +0. 2%, ~ +0. 6%, +19. 4% ~
+21.5% and 0. 7101 respectively. It is suggested that the calcites formed in the early stage of
mineralization resulted from the water/rock interaction of magmatic hydrothermal fluid and marine
carbonate, and the carbon in ore-forming fluids are mainly derived from magmatic fluids and marine
carbonates. It is revealed from simulation calculation that the calcites formed in the early stage of
mineralization resulted from CQO, degassing where 5 to 10 percent of CO, was lost. In contrast, the calcites
precipitated in late stage of mineralization may be formed by leaching marine carbonate host rock in this
area at lower temperatures, and the carbon in ore-forming fluids are mainly derived from the marine
carbonate rocks, Strontium in the ore-forming fluid is mainly of granite and marine carbonate rock origin
and there is a decrease in the proportion of strontium originated from granite and an increase for the

strontium of marine carbonate origin during mineralization.

Key words; Calcite; Carbon, oxygen and Strontium isotopes; ore-forming fluid; Xianghualing tin-

polymetallic deposit



