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Geochemical Characteristics of Fluid Inclusions from Qitioanling
A-Tye Granite, Hunan Province, China
Tracing the Source of Ore Forming Fluid of the Furong Superlarge Tin Deposit
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Abstract: Qitianling A-type granite has a close temporal, spatial and genetic relationship with Furong superlarge tin deposit.
Based on the studies of fluid inclusion geochemistry, three types of fluid inclusions in quartz crystals from Qitianling A-type
granite, namely, melt inclusions, fluid-melt inclusions and fluid inclusions were indentified. Data from the analyses of these fluid
inclusions indicate that the magmatic fluid can be derived from the Qitianling biotite granite during magma differentiation. This
fluid is similar to the high salinity ore-forming fluid of the Furong superlarge tin deposit with the high temperature and H,0-
Cl rich characteristics and with salinity around 13%~50% NaCl equiv. From all the ahove evidences, we can conclude that the
high salinity ore-forming fluid was dominantly of magmatic origin which was extracted from the Qitianling biotite granite during

magma differentiation.
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B oA S E T E E SRR A R AIERR
BTAHUIMBR, ERAENMEES R HRE
BERRTYFEREZ —, HWEEENS R HT
(Lehmann, 1990; PRIRSE, 2000) . FEEULRIA
K, SHBY A RNER A EEASRE K. X
BE A%, BOTFRR AR AR Ib 2% DL A
KRBT VRN K ENRRRIE R, 58
B A RMSTITE M A BE T R R A R E
IR FiA (Heinrich, 1990) . ¥EAF3e7EE R4
THYE BT — 26 5 ARUAE i 7 HLAA 25 510 A A R B
AMBHIR, mEAMT, B, £E. REH
. mMHIX (Taylor, 1979; Sawkins, 1984;
BB, 1993; XIFKILSE, 1997; RIREE,
2000; Botelho and Moura, 1998; *Ri{e%,
2001; Haapala and Lukkari, 2005; Z=JEmN%E,
2006 ) . XK BUEIS S5 ARIAE A A KM R
VE AR ST B A L B 2 AT e M oS Rl . RL2
FXT PSR R A S5 R A2, AR
A HBBT XAV REL M, RBERD, ot
Z IR AT 5 A R AT AR P R R AL K
FLXT BT i 20 56 J TR AR5 o

R TP B R BT IK T AE R R AL T 5
A AT B AR B IR B KRR IR, HERS
IR BN E] (151~161 Ma) 55 FHIG AT G K
AR RUTR (151~163 Ma) FHME (ERX
. 2004; WEEEE, 2007) . FLER, R
IR RERRE R T 2k, HREY, X%
B RBE P -HEAEY IR, B8 XX KR 0
KBTS (HEIEIREE, 2004; Zhao et al,
2005; ZEREMAIXIZFF, 2005; E/AHS%, 2006;
Liet al, 2007; XGHZ, 2006) . FEI, A30#ET
of B FH U ABRUAE b 5 L A L S A L BR AL 24 B TR ADE
55, VIR HIS AT L B A A R e A R
WARBIARE, JF5 X8 B0 B FAR M ERE 1T
SFEb, ST S ARIZE R R T R A
B R ITR S RARR TT R . DRI
T RN RS ARITE KA R BISnl R EH HL
PR E L KYE, mAMESEBESEE
SR T RT BE TERAEENELERE L,

2 HuSRAHE

A E A RO T T 50 H sk g%
A, BT RE—HMN—I5 (bR ) R v A
H A AR PN — B B A6 78 1) 4 5 3 E T s
WAL, HEBEEAIAS20 km’, HAREEHEMET
BHEAKER., “BRNT =S8R REHBRELE
MPTUAN S, RAOBEFE (Bla) , AhEE
BHENMNARZH KRR AR K
MAE (Eb) , BAERRATELY (REWE,
2003; TR, 2004; ZEHAKRE, 2005; WAER
£, 2006) , BANABRSEZKIERERWU-Ph
I 4162.9 £0.4~158.6 £ 0.4 Ma, BEEF—KIE
i I U-PheE#E H156.7 + 0.4~153.5 + 0.4 Ma ( Bi
etal, 2008) . I, MRAEE2EEEE R Bk
B EREARS A ABE, AR EBARK N
FANARZE KR EMB B KIEERKA.
AN BB T ESR RN, ANAREHE
KIEKAERKAG, WUBRREH . Jolkis. 58
e EEI0%AS, TERAR., KA. K
A BEE AN RREUSFRNE, B
SEMRLAS, mERAO. fKA. AR, B
. MINGHE. AT Y EEABKA. B4,
B, MR, MEL, BB OREREESR
K. RLfh, FERMBREGW, DB ISR
RZEH, BEsR A B —BTE25%~30% 2 6], FEF"
YhEKO ., BHRAE . ARMB R, EFRELUP
KON E, BIRSHUR R AR 250, a5 B A
/. @I HFEEFRET . BT . 8. @
BB S B L R A B T 147~143 Ma (REW) %,
2005) , BERRAMEEREAT,

WHIBIER AR A ALY, Lo, %
BICR M RA BRI R, BHBERN
aHARE. EW. a4, RE-HgHAKR. &
BT, SEXETFEATRAETELER,
A SRR A g A, TR TR R R
JEREE IRk EREE, BA AR RS
fiE (BAHRAESE, 2000; KEWE, 2003; HEIT
4, 2005; Lietal, 2007) , BHIBEEFHRER
ANAREBAEKEMB R A NRTEERK
LB (Bietal, 2008) ,
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TR A AR R AT T 38 AR /i
B, AT aEARENCITF SRR B
EhRE A A A YL A 2 E Linkam TS 1500%!
HEHAE (BETHA1500°C) , MRS, ;K
F600°CH, LL15C/min#FEFHR, 600~800°CH
16, PASC/minEFHER, 85°CF#2h, M800C
FHih, U1C/mind# EFR, 5CEHah, RE
£ 1C, BT AR AE R
A ZEBFE R E Renishaw inVia ReflexBIEOGHI & 5

© RN AT TR B A F SR LA AT . X
Rk AR EIR A Spectra—Physics T & Tty , U
K514.5 nm, BOEIHH20 mW, 25 [EFHRN1-2
pm, FU4EtE—# H30~60 s, 100~4 000 cm™ 4=
BB —REUE, HOEHRBEA/NAAL pm, a5
D em™

4 AR B

RS RERRERFSE
RaBERAEARBSTRENEE KL
BA WM FAA B AR R e B

1) AEER. REERT R HAR
RAMFEHERE, WAREEETHE—-L5NER
MHEEE, FCo,=MH/MMEEEER. & FMmEH
HEERMESAEEE (B2A, B, C, D) . K
FERMERACERFEEEME . AHURKR, K
SEATEE T RBR G, KN R3~20um, FEIERE
<30%. SCO,—M/MMHEEKFEEME. =M
B ABNPK, ILa3Fi, KAOANS~20um, 5
HRAEERLAE, FFREMUEERERHN
R, LA, K/ANHA~20pm, FRafMREER
Ak, HER. FA. KT Y%, HPAaIHE
BAR, MIEZEG, B FER; HEHhFREk
BN, BWRER, HEKE; FRAOFREN,
ERAERR., EAHOEKEREI 04,
KANHK2~18 pm, FEHERES90%.,

2) MR- ERE A, WiA-Eaa AR
AHMAR, PSL47G, KA KA~10wm, DUHBS
M- -F0 Y-S O RRE, <A B/
(ER2E) .

3) AREEAK. AEERPIEMOERE
H, ZEME . SRR, WL, KAk

4.1

4~30 pm, DUHERBCESR+RERRER+ () MiE
fE, ANAILEERRER A M m R (E2F) . AT
SRR S 5 CO, = M/FIM AR RIS T REH
AR LS,
42 RESRERBHNRE
421 BEAHE

A B ARIIIE 2E A 57 0] ASRAG A SRR IR
FE 7. BB S, R AR RAERA
AEEE N MR RAE KBRS A B &
F R A A L A AR AT S RN IR 2
5%, HOAIR BERER B BRI LU T RHE

1) MR, BRAHGERNY—RE
JEFE A 106~398.5C, VKA TEFEHK-3.4~-15.8C.,
R 45.56%~19.29%, w (NaCl); 7 CO, =B #
FAHEER S CO, = MAHERE-S6CAL, U
FlH-56%~-56.9°C, FWHMEMEKSTHM MECO,
f, WarERALBHLERME, FCOMEE
R8I — R R236~368°C; & FMmEHH
1R — IR B VG B 4221.0~440°C, EhETLEN
32.98%~52.04%, w(NaCl); & SAHMEMAKLH—IE
JEVEE>330°C, REAH—RE>500C, WBIE
SAHEERSE Fi, WRaOBERNEERRS
W BRI

2) R A il £ 2 AR i A AR -4
Rl A E A B T+ SO () +
(FERREL) , KPR HEEECO,, W—IRENE
HF700~940°C., Br=t KL KA G BT AP
AR B RS BB R+ SO+ RERR £, B —IRE
H790~1 160°C , 44 il (2 1A s B 38— IR B 1 BR
(1 160°C) BH 15 F1E i A W 45 AR B, Al BB
BT S G A B, S H, B H,01
PEOREK, B TR R AR Eh A
BRI 2Y B, S8 a8 R SCBr
T E Y —IR B (Saito et al, 2001; Lowenstern,
2003) o 4 Bl 2 (A 2ot #2 A B A AR AR AE B,
SR R FHE T R — R TE600 CIE A A R
A, RRIRTE600C G FFIATERR, KAFER00CSE &R
&, MIPFHANRE, B4LTHE, £/ T1 000C
G, W kR I —,
422 FARIKAR

BOLH S HET MG R T, HHIKRRR
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THKAE., ZRER . BAHMAHE) #17 TR
SRR B AR IR 5E . ARG REY],
U RPRAAREREME S, FEMAFEERCO,
BEEK, SELEE. S TFREERMSHEEE
B BB RAEEELAFFREERAR, BES
CO,#CO,~CH,~NaCl-H,OfK AR (T E
FEHTE0~6 %, w(NaCl) eq. ) FIEmELEE CaCl,-NaCl-
KCI-H,0fk % (L HEPIE13%~50%, w(NaCl)
eq.) o WRAEPRIEEEEY—RE RBEEPE
400~450°C, =LA FMMASIE 5 A 13— IR A
SR, TESMT250~350C 26, Hamik
WHEERREHR - TR, WRaMEFEE
ZRIERARAEWN, =3 E MR R A AR
B[R e 32 3 1 6 1 O A AR B A i s
R VE L A2 B T R 7 B R ORI R A A o
A, PIBRAAER A T uhs Ve . R i A
IR A5 =R TARTR G 1 B B I 2 S B
BT BN EEZILE . T, XA
S 2 & B KM RS K E R CaCl,~NaCl-
KCI-H,01& & (#ELZEFE13%~50%, w(NaCl)
eq.) SHHIEB R KK A RE TR P57
H B S C1A0 B 3 B AR 4E H,0-NaCl-KCl-CaCl,
R, ¥W—REEN221.0~440C, FHETEEH
32.98~52.04% , w (NaCl)ELA 2Bl 4H1E o

H A IE USSR IT R B, ARXS
FANARBRZEBEKE, XEGT KSR BEIE
KA HAEFEVHEERR (BRIEF, 2004;
WEESE, 2007) . WHIEERK S KRG ENE
RAWANA B EERENBETBRRANRS
BRI AES, WA &R R SR Eb R
Y, HEER. &8, EWNEE (Bi et al,
2008 ) . B HIATE R A SR EAIRPF, CI%
PR A R AR | JF ) R B 4 A
UHRERRR, NANGREZBHENERES
BRI S, HERREMEERIK, SkPCl,
Sn& BAWIE/D, MEEEUARIEM (ZEMH
4, 2007) . B (1) BERE KM TSnlASn™
B BAEY ARG, #iMEFEESBAE
RS, FERERELAGT, SnliSn™ BRIk R
WAL (Linnen et al, 1995; 1996) ; (2)
RSO, ESHEERIEMERR, MEET

B, EEPSnOREMBEZ MR (3) MRGE
WA EAT N E R R, BT AT
EHEGSEHEA RN AR EE (Hu et
al, 2008),%121:—?@%%% 3] E'{JDS,,, mm;gw%% LGS
ClE & 13 N £ 208 B MM &S (Audétat et
al, 2000; Halter et al, 1998; Keppler and Wyllie,
1991; Lehmann, 1990) , 456 RRBHIBIERE
B R A 5 IR R AE 5 BB
IR R T LU SRR, FTLUAR, RS
IR IR BT A b i v R TR 3 BRI
FRAB KRR A EREREES RHREC
ISR A

Bt AN TR RE AL B
B KA L, £RASAalE 4452 + BA
PR ARKNLFEAREE LR T EAELIT,
AXHEF, ARZEFfNEREFHSZOH
s, stb—HF R TR R E,
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