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Abstract Furong deposit is a recently discovered tin polymetallic deposit genetically related to A-type granite. This paper presents
the fluid inclusion and stable isotope data of four types of ores from the deposit, i. e skarn, greisen, altered granite and sulfide vein.
Four types of fluid inclusions have been observed, namely aqueous two-phase inclusions, CO,-bearing inclusions, gas-rich inclusions
and daughter mineral-bearing inclusions. Homogenization temperatures of fluid inclusions in skarn-type ores range from 400°to 450°C.
The homogenization temperatures of fluid inclusions in greisen and altered granite range from 250°to 350°C , lower than those in skarns.
The homogenization temperatures of fluid inclusions in sulfide veins are the lowest. The ore forming fluids have the composition of
CaCl, (MgCl, ) -NaCl-KCI-H, O system with high salinity (32.2 wt% ~50.6 wt% NaCl. eqv) and CO,-CH,-NaCl-H, O system with low
salinity (0.2 wt% ~12.4 wit% NaCl. eqv). The results above and isotope data indicate that ore-forming fluids were dominantly of
magmatic origin sourced from the Qitianling biotite granite during magma differentiation. Fluid boiling induced by pressure reduction
and mixing of high and low temperature fluids are the main mechanisms of the tin precipitation of Furong tin polymetallic deposit.
Key words Furong tin deposit; Fluid inclusions; Stable isotope; Granite
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Fig.2 Geological map of the Furong tin deposit, South China ( Modified after Huang et al. ,2003)
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Fig.3 Photographs of different type ores from the Furong tin deposit, South China

A-The BSE photo of primary skam cassiterite-garnet-homnblende-malayaite ; B-The BSE photo of skam ores: cassiterite-phlogopite-magnetite; C-The greisen-
type ores under single polarizing microscope: cassiterite-muscovite-quartz-pyrite; D-The altered granite-type ores under single polarizing microscope: chlorite
\altered sericite, cassiterite coexisted with chlorite and rutile; E-sulphide vein cuts through the skarn-type ore; Abbreviation: Cass-cassiterite; Gar-gamet;
Hb-homblende ; Mly-malayaite; Phl-phlogopite; Mt-magnetite; Rt-rutile; Ap-apatite; Chl-chlorite; Ms-muscovite; Qz-quartz; Pyt-pyrite
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quartz from difference type ores

The Photomicrographs of the fluid inclusions in

A-The IVand Ill-type fluid inclusions coexist in skarn-type ores; B-
The Ib and II types inclusions coexisted in greisen-type ores; C-The
Ia-type fluid inclusions in the greisen-type ores; D-The Ib and III
types inclusions coexist in the same host mineral in altered granit-

type ores
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Table 1  Summary of the fluid inclusion data for different type ores
Ry aEEk T4CO,/ Tyclath/Ty/ o
TyCO,(C Ty(C Tp(C
W By B3] Ty () wC0,(C) Ty NaCl (C) W (T p(T) ( wt% NaCl. eqv)
10.5~31.3 ’ 252 ~376;
Ia -59.8 ~ -56.6 (V); 13.4~31.3 2.6 ~10.5 257 ~429 (V) 0~12.5
m# Ib -63.0~ -57.6 2.1~11.7 354 - 463; 0~13.1
e 351 ~398 (V)
I -54.0~ -25.8 -19.5~ -0.1 209 ~455 0.2~22.0
111 271 ~ 347 271 ~347 36.1~42.2
v 400
s b -57.0~ -56.8 ~0.8~1.6 350 ~390 . 13.7~16.5
g IT -44.0~ -32.9 -3.8~-0.2 245 ~371 329 0.3~6.1
= 11 241 ~347 260 ~424 300 ~400 34.2~42.2
I -57.6 ~ -46.0 -25.5~-9.5 260 ~ 500 424 13.4 ~25.8
z;z 111 204 ~417 219 ~463 344 ~450 34.4 ~49.442
Iv -44.0 -0.6 453 ~520 1.0
Ia -57.6~ -56.0 8.3~10.4 280 ~345 280 ~300 0~3.2
gf{; )i -46.4 ~ -25.0 -8.6~-0.2 157 ~392 0.3~12.4
R I 207 ~428 207 ~428 32.2~50.6
v -41.7 -8.1~-1.3 355 ~384 2.1~11.8
B
I -27.2~ -18.9 -12.4~ -0.2 100 ~304 0.3~16.3
¥
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Fig.5 Homogenization temperatures of the fluid inclusions

from difference type ores
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Fig.6 The Laser Raman spectra of the CO, inclusions in quartz from greisen and altered granite ores

A-The CO,-bearing fluid inclusion in greisen-type ores; B-The CO,-bearing fluid inclusion in altered granite-type ores
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Fig.7 The T-V-X diagram of CO,-H, 0 system (after Schwartz, 1989)

Solide lines represent the density of CO,-bearing phase. Dotted lines represent the homogenization temperatures of the fluid inclusions
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WAL R AT A R Ib A B e TR I R A R W B
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Hep 5 b MAREIE TR —5 950k LA T R BEARYy
—BEFEEP T 400CEL, R BBAZNIFE K
AEGANBEREREARKMMAERE(-4.0 ~
-32.9C) , WBEAKESREN -3.8 ~ -0.2C R REMN
$ERH0.3 wt% ~6.1 wi% NaCl. eqv,

BEBAEY G CO,BREEH—RE(ZERM) X
6] 4 280 ~345°C , SRFAHE B AR B HE 58 0.4 ~
0.6g/cm® #1 0.5 ~0.7g/cm’, CO, B EE /R 4+ 4(H 0.2 ~0. 5,
454 Schwartz (1989) 4B T8 BL™ i M4 Fs 71 2 400 ~ 600bar
(E7.8) 0 NUREHERE, SBOEFRERENY—R
FEX A (157 ~392°C) , AR E # 0.6 ~0.9g/cm’ , A B

L ALK [E] 4 0.3 wt% ~12.4 wt% NaCl. eqv, & TR
BRT F 25 NaCl At KCL, 29— B O 207 ~ 428°C , i &
H1.0~1.lg/em’  ELEFFEEIN 32.2 wit% ~50.6 wt% NaCl.
eqv; /BRSO U I IR B0 B R T HLEA A X R R
—JR B (355 ~384°C) , EhEMLIERE K 2. 1 wt% ~11.8 wt%
NaCl. eqv,

BT RAT SR EEEERER -27.2 ~
-18.9°C , &I NaCl-KCl-H, O A & {RILHRE, KB
H95 ~304°C, FEH T 100 ~ 160°C /47, ELEEARRT T &2
T HEHHBREBE(ES) .

HA LREMWERLRTLE S, W REPREQEE
PR F A E 400 ~450°C , ZHOE RS 75 K 2 B 3
—E X R, B 4045 F 250 ~350°C 2 8], A TALY)
hABEERES S TR, W REEYFAHAEXRER I
BRI, F A28 NaCl,KCl,CaCl, B, MgCl, , 3R BT =4
FHT LR S EhE (34 wt% ~50 wt% NaCl. eqv) B
&, ATIE LA CaCl, (MgCl, ) -NaCl-KCI-H, 0 A # R FAL. R
BRAMT A PINER R EREERER R, ZRAR
A R E A R A AL R A T IR B R A
FARFEERERARELFRE, KPR ERREERR
CaCl, ( MgCl, ) -NaCl-KCI-H,0 {A & ($h E L& 7E 32.2 wi%
~50.6 wt% NaCl. eqv), ik £ B v Ji 4k & & & CO,-CH,-
NaCl-H,O (AR (EhF L E 7 0.2 wi% ~12.4 wt% NaCl.
eqv) o MERE BT BLZ GRS I B, LT Ak B A BLA 1
IR ARER B 7 AL S
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Table 2  Stable isotopic ratios of quartz and calcite from different type ores

&S R3] 7Y 8" C(%0) 880(%o) 8D(%o) '8 OH,0(%o0) HERE(C)
WCP-1-1 ~1.8 6.6 4.2 450
WCP-29(1) -2.9 7.5 5.1 450
WCP-29(2) ~0.9 7.8 5.4 450
WCP3-10 - -1.5 2.8 0.4 450

AL o)
WIT4 BRAERTA TR -3.3 4.7 2.3 450
TPK -1.5 4.4 2.0 450
WCP-22 -0.4 7.3 4.9 450
WCP23 -1.7 5.2 2.8 450
GTL-23 -0.7 3.3 -1.0 350
GTL-25 -1.0 3.2 -1.1 350
GTL-28-2 ‘ ikt -6.1 9.8 5.5 350
S-104 ~11.7 16.4 12.1 350
CTL55-6 10.8 _62 5.5 350
GTL-15 5.4 -88 0.1 350
e ]
GTL-193 =REATA GES ~0.4 —74 -5.7 350
GTL-9-2 11.6 -89 6.3 350
TXW-20-1 12.9 -63 7.6 350
TXW-28-2 11.6 ~68 6.3 350
TXW-36 12.2 -66 6.9 350
TXW-272 11.9 -7 6.6 350
FL-1 -2.4 9.6 4.8 330
GTL-26 [ A -3.4 7.9 3.1 330
V). 2=
$-102 BTA -12.7 15.0 10.2 330
$-10-10 -2.1 9.0 4.2 330
WCP-26 3.3 -67 -4.3 280
S

WCP-24 - Fexs 6.3 _62 -1.3 280
WCP2-18 s 2.5 -67 -5.1 280
LID-1 0.64 18.83

LiD2 B 1.83 19.39

LID-3 2.56 20.25

5 RERIALRHERIEY:

5.1 @ ERERBRLS
%2 9 T RRT E IR A A B

ARAES ERMEAR, H 9 BR T 5GRATIRGEE

gt , H,0 B 8D 1 60 M T, WLABH, Z¥A
AR RS H,0 £ 50 FHAE 5. 7%0 ~ 7. 6%l
FIRZEAL, TR H X A A R MK 9 R TR L F 4R
(Zh -9) (B HEE, 2006) . BOMAYRARFIELE
A H,0 9 8™ 0 A FRTELE N - 5. 1%0 ~ — 1. 3%, T P4
KKK KR 6% 0, ARF LM P EERIKQE KD
H,O (¥ 6D ARG, 2 — 88%0 ~ — 62%0 , 5 T FH A 1E 1<
ERAEREGEERF AR EAR( - 86% ~ —62%0)
(MR, 2008) — B, T 5% X KWK # oD 22 4k 3

( =50%0 ~ - 60%0) (HFRMI, 1985 ; HA W%, 2006) F7.7EH]
BEF, XEGY SIATT GRS S B EE KK
FE IR HOK , W49 6 BB R 5 S B TR K
KERSMAZEFERSHAE RN, Hit, L5855
R B B A KB B A RO L B R
TLHIBE: R ik o B K A A K AR KR A
A,

5.2 E EEMIREMBRLE

H12% 2 AL B R BA R OF R .0 LR 4 B
St —,8°C K - 3. 3% ~ —0.4%0,8° O A+ T 2. 8%0 ~
7. 8%o, 1575 AT AT BT IR B 6% 04,0 1 0. 4%0 ~ 5. 4%0, it
TR BB B ICE R A 1 C.0 R RARBATE
BRK, PR AMPHMAMNS°C.8"0 2 51H
=11.7%0 ~ = 0. 7%0F 3. 2%0 ~ 16. 4%o, 5 7 e VA5 Fi 4k
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Fig.9 The 8D vs. 80 diagram for the fluid inclusions of
quartz (after Taylor, 1974)

#18° 00 1.1 ~12. 1, TiAE L B & B R 6°C.8"° 0 {EH
—12.7%0 ~ =2.1%0.7. 9%o ~ 15. 0%0, 55 J7 8 15 - 46 B i Ak
116" Oy,0 07 3. 1%0 ~ 10. 2%, [l M HIBKMRELE 89 67 C,
S OHLA 0. 64%o ~2. 56%0F1 18. 83%0 ~ 20. 25%o,

MERGERA R, EEGTAETHBR G FRAW
C.0 A WA FHEB (REFKHK) ( -3% ~ -9%0)
(Ohmoto, 1972) 5 HIKMREL A ZH, BRIXHF (2003) %t
HEHR AR WBY KOEHREAMET K OHKFLL
RUBKENTTT —8%0 ~2%02 [H] , A3 B 5 FTBUR R L
FRLBIB AR

EERBT AT ARABHZE AR MMELRER
VEPHEA SUCHERE, T Ak SRABEMTFNY £
HETRA 8° C R, NEEm AT, FRARK 6 C
{2 BUTTH RS Ra S, BRI AR 7R R M LA TR0 R 3
BB 8 AL AT BB h s 2 IR LB b = (B
2 2001),

6 Wik
6.1 WHREREEIROEERAESBET XK
FHERE0NFREAKHRERERAEREE
PORGEH B M RIAME S — R R L E S,
ERAPAEBRE SRR RS R-REE 4 MoK
k35 CO,ABARME L E QR RERBKER-
BB EH RS RTRHKRERERBAR, BRI RE
B RE R E S CO, MR ARG BT,
BRIt (2008) BT 20 , HHIK BB —KIL KA A ER
SR AR PRI RR Y, INAB A KR BE T EE 0
16, R SRR R R E WA, XA B S
HRHKE S CO, FEL B} H, 0-NaCl-KCl-CaCl, & &,
T E N 32.98 wt% ~52.04 wit% NaCl. eqv, WA
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x [

B KA AR AR EEHENBBINBEHRER
WUEH XEBRERZLBTERY REPHERE
CaCl,-NaCl-KC1-H,0 Witk (b EF B &7 13 wi% ~50 wi%
NaCl. eqv) SHHIEBRZ B —REKARESBP L RHB
R MR A R A AE o

AL LRI RN GERHRERERER 52
AR b A R E R R E B #0150 ~
160Ma, 5" IR 51654 8 B A BBt 2 R R (BRIE,2004;
WS, 2007), KEY KD A S R EM He FAEK
FELL R LR BRI R BR B Wik B RE T
N B R A 5 S SR AR (L er al. , 2006; JU3H
%,20060), AXBEFAMEARLERER, XERY 2K
HEBRY REUAEKAE, BARAYEREY RERE S
FARFKSFEAKIR A RREE , R TR P B B K i 5 U0
PBRBE R R MRS NER. TLHAK, REXESY 8
T A RA ZREHE, REREZERY KR MK 3
BEXBETHHRBER S _KERSSRERBESFHB
HEATIE,

6.2 XWBH AT MERIRLERET N

kw2 EEN BT YR, AT b BREE
A D) BBREEREH TEZRERN, EENRABER,
EREHBSFABESRE, ERABRSEES; 2) HES
FEF A SRR T A AR , R 3 PR iR B 3) R4
BOAEA , FE 0 20 43 9 38 0 B 0 4 B R R AR R IRV 4
(FHEE, 2004),

BRERT A B RYEDIER IV R IR QREE
EAMAMMY—BE, RARERETHE (S RES,
2004) , FFFHNRERNRHZLET G PRINEERHR
FK84 Ta ZiF0 Ib BB, HRA MMM —BE, TLHAR
Fitk &S AR EE (Craw et al. , 1993; Ramboz et al. ,1982;
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Evandro et al. , 2006) , ALK ERT AHEHPEN D
I B M LA — R B, T AR A MR A
AR . HREE CO, MBI B 45 R AT iy Ky 1
FAN R PR E SR K, 2 500 ~ 1800bar, " K" Z X
FHHRMETRESBMABENRZRABIOYER, ot
iR, HHREREEX T RERIBPEESREES
CO, M AR ME. Bt 46 LRFET R A
TR T AN E IO B RIS R AE , 7T AR R 4R 0
By RN T RERLERN: BF CO,REE CaCl,-
NaCl-KCI-H, 0 3% FiAAE L0 R 72 oh BB 1 X 4 3 M 3
BB ERE TR R CO, Sk AR CO, AR FAm
538, AT 25 s R AB IR AR IR R SRR I A S BUR AR
JBE FEARAE LB 1 , AT B L& & CO, 8 CO,-CH,-NaCl-H, 0
R E PR FL A AN CaCl,-NaCl-KCI-H, O 5 £ B 40 3 14 B9
NBEHEER, BR T KREABEE SRR RT RER L
FURE (R4S, 2008, 2009) . AWK AV S4B B 3
X EEMEEY R EHTHRER, EERBERL. BB
B R ALE R BRI R R, RBT KRERS
ik MARHE S 1 FI BB U LT R VIR B  pH
TE UL R AR RS , T AR 5 22 POBU A R RS B M
BT BARHEG AU (Heinrich, 1990; Miiller et al. ,
2001) , BRI, Do U o UK O O 5 W0 YR AR TR AL Y
BRI R R BEEER T HUTRERN EEILH .

7 &g

(1) AR IR L REREY W REHT A
A A — R EEAEATE 400 ~450C, ZHCE
BHRERT G K —REMAXN T, E854F 250 ~
350°C Z [, B A BRAL T o AR B AR B — 4 T [
A4 £ 5 5 R B CaCl,-NaCl-KCI-H, O Fi ik 1 H &
CO,# CO,-CH,-NaCl-H, O {EE BE WAL , )0 R A Ao
PR R AW AR

(2)H.0.C FIf RAMBREGIR K, KEBRT m3A
My A8 Wik K EEUER KR E, BARADEY
ARG Pk R K BA B FOR TR REKIE A RHE, R
T o i s Rk S UTBBR R A ] LU PR B IS R

(3) KEBL SR R T i EZRIR T 1 H iy
REB KRR EGKG RGN B E KR
RV R R R R e o AIGIR WS R R AR IR A R
MBI R R BER BT B K EEILH

B SN TR BN A )R W R 2 B
K30, ERAHTIIR TARR 2 B R e 7 Rk hos
EREAERERYEEIN R CE LI, AEE &M
SRR L B b B R BE R R SE e B 28 GL AT 78
FEIMEB O, —IH R RRWE
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