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Abstract  The Qitianling granite complex associated with the Furong tin deposit is composed primarily of homblende-biotite granite
and biotite granite, with the latter being intruded later than the former. Electron microprobe analysis indicates that biotite from
homblende-biotite granite is annite and that biotite from biotite granite is siderophyllite. The biotite from hornblende-biotite granite has
higher MgO and TiO,contents but lower Al,O,contents than the biotite from biotite granite. The crystallization temperatures and oxygen
fugacities (logf,,) of the biotite in hornblende-biotite granite are 680 to 740°C and ~16.00 to ~15.31 respectively, and those of the
biotite in biotite granite are 530 to 650°C and —-19.20 to - 17.5 respectively. The temperatures and oxygen fugacities decrease
gradually from homblende-bictite granite to biotite granite. Study of the nature of the hydrothermal fluids coexisting with the Qitianling
granite indicates that the values of log(fy,0/fur )™, 10g(fu,0/frcr) 754 and log(f ue/fucr) ™ of the hydrothermal fluids coexisting with
homblende-biotite granite are 4.22 t0 4.39, 2.78 t0 3.24 and -1.82 ~ to 1. 73 respectively, and those of the hydrothermal fluids
coexisting with homblende-biotite granite are 3.27 to 3.53, 2.85 t0 3.22 and -0.75 to -0.22 respectively. Therefore the fluids
coexisting with the two types of granite are different obviously in nature, and there is a positive correlation between the contents of Cl
and Sn in hydrothermal fluids and the crystallization differentiation index of magmas. From homblende-biotite granite to biotite granite,
hydrothermal fluids separated during magmatic crystallization became Cl- and Sn-rich with magmatic evolution, and the ore-forming
fluids should be mainly derived from the magmatic hydrothermal fluids separated during the crystallization of biotite granitic magma.
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Fig.1 Sketch geological map of the Qitianling granite ( after

Jiang et al. , 2006)
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Table 1  the composition of major element and its index from Qitianling granite ( after Bi xianwu, 2007)

ARNBREGIERE RafERs
i HEH Ykl BT
BRE QGIL2-21 P-122 WLQ-2 WLQ-3 GTL-12 GTL-18 MZpP-8 MZP-10
8i0, 69.96 69.36 68.59 68.93 75.70 76.49 75.15 75.07
Tioz 0.59 0.49 0.49 0.49 0.12 0.10 0.09 0.09
AL O, 13.40 13.37 12.90 14.00 12.41 12.16 12.30 12.59
Fe, 0, 4.12 4.04 4.12 4.07 1.87 1.84 1.64 1.78
MnO 0.08 0.09 0.09 0.11 0.08 0.07 0.04 0.05
MgO 0.72 0.64 0.77 0.68 0.19 0.21 0.05 0.09
Ca0 2.36 1.97 2.4 2.46 0.83 0.70 0.77 0.80
Na, 0 3.13 3.1 2.66 3.01 3.18 3.29 2.87 3.37
K,0 4.33 4.86 5.25 4.71 4.76 471 5.31 5.21
P,0; 0.19 0.17 0.16 0.18 0.02 0.02 0.01 0.01
LOI 0.94 . 1.06 1.42 0.76 0.50 0.26 1.09 0.85
TOTAL 99.80 99. 16 98.70 99.39 - 99. 66 99.87 99.32 99.92
WY
A%k 30.08 28.62 28.81 28.05 - 37.31 37.74 37.11 34.07
wKE 25.90 29.30 31.92 28.23 28.39 21.97 31.97 311
Wmka 26.75 26.79 23.11 25.82 27.10 21.92 24.69 28.75
DI 82.73 84.71 83.84 82.10 92.80 93.63 93.77 93.93
Sn 30.10 16.40 95.80 14.90 12.80 6.30 5.70
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Fig.2 The geological map of Furong deposit ( modified from
Li et al. , 2006)
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Fig.4 The diagram of Mineral chemistry composition of biotite
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£ Mg0 & B 57 (B 4-B) , ABLTEE N 5.70 ~7. 13, Mg/Mg
+Fe 4}5140.26 ~0.34; BRBEKERRE MO SBH
0.56 ~1.78,Mg/Mg + Fe 4} 514 0.04 ~0.10, o] AN AR
TRIERATRE T MO MM/ Mg + Fe I BH TR
BIERENE,

)W TARNABRZBEKNE, BB ERENRSR
BAAEH(E4-C) B (E 4-D) WIHE. ARERZH
ERETREEAL0 FEN12.35~14.84% , B RHER
EPREHALO, FEH17.41~20.59%, LA24 MERF
FELH B PR PARTRAE (A" ) ME ], ANE
BRBURATREEE AT (AKEME) WER N0~
0.38, BABEREFREHAEE N 1.04~1.98, A
AREBIERETO, NEEN2.86% ~6.86% , B =&k
KA TO, & BN 1.01% ~2.71%, # Buddington Fl
Lindsley( 1964 ) #1 Albuquerque(1973) B EH , B KE
SRR AE AN ER R TN R S o, M E
Wi, BT, ANGRESERANEERER o,
NEAEER TR AR EWEERER o, NN R
78 8

() BREHERS(F.Q) ZTEBH. NERARSE
EREDRZEERE, AP RN O FERED,EC
FRY>0.1% , Akt F SETAHE, ANGREH
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4.2 BEWBUFEH

#4% Wones Fil Eugster(1965) Py, =207. 0MPa SETR
=t logf o, - T Ef#, H 45 & Fe/Fe + Mg - T EIfEBF R 55 H
IR AR SREMERE FRIIAR 3, dIR3ITR
AINARZRILR A NS RRER 680C ~740C, E& JE
(logfo,) A -16.00 ~ -15.31, B FHER ARG HBEN
S30°C ~ 650 , $UREF (logfo,) 1 ~ 19.20 ~ ~17.50, MFIN
AR-BEREHARZHERERES SRENRK, £
BERHZ /N, BA s AR AL R R AL

4.3 BEREFXMELFRELR

BB F.COURA AR E S KT fudEs
ALTR B (Stollery, 1971 ; Kesler,1975) , Wi HA[ LIk E S
R EILF R AR HF, HCl, H,0 i& & (Munoz, 1992; Zhu
C,1991,1992; #E%%,2005) . MWK log(f /S ucr) »
105(fH20/fHC|) , log (fﬂzo/fnr) Fi AKX F (Munoz,
1992) .

108(fiz0)/ (Fur) ™ = 1000/T(2.37 +1.1(X,,)*)
+0.43 — log(X;/ X )™
10g(fuz0)/ (Fuc) ™™ =1000/T(1.15 +0.55(X,,) ™)
+0.68 —log(Xo/Xou )™ 2)
log(f e )/ (fua) ™ = ~1000/T(1.22 +1.65(X,, ) ™)
+0.25 +log(X,/Xg)"™ 3)

(n
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Table 3 The HF, HCl, H,0 fugacity ratios of fluids coexist with the granite associated with Furong tin deposit
fANAREBIRE BEBIERE
K HEH ik ik KT
e p1222  WLQ38  WLQ2-a  WIQ2<  GTL-8-a GTL-8-b  MZP9-C  MZP9-D
BE(T) 680 735 740 735 650 650 530 530
logf, -16.00 -15.50 -15.4 -15.31 -11.5 -17.5 -19.2 -19.2
Xy, 0.26 0.27 0.26 0.27 0.09 0.09 0.04 0.04
log(f u,0/fur) ™ - 4.39 — 422 3.53 3.27 3.40 3.38
log(f wyo/f ) ™ 3.4 2.86 2.78 2.84 2.88 2.85 3.00 .22
log(f ur/f 1) ™ — -1.82 — -1.73 ~0.75 -0.52 -0.45 -0.22
Bd X, Xo, Xon BEZBAITHOHMEMF, C,
OH FIBE/R M, (X)W Mg/ (Mg + Fe) , T R R 100 o Py
BE. . o LEH
bk 3 7L, 5 A D I BB AT AR 1 T e
IOE(fuzo/f #r) o IOEUHZO/f m)nuu » log(fus/fucr) ““"’{Eﬁﬂll ~ 60 F
$4.22~4.39,2.78~3.24,-1.82 ~ - 1.3, 5RERHE  J
BRI og(fuo/f )™, g e F )™ F 40
log(f us/fuc) "4 H K 3.27 ~3.53, 2.85 ~3.22, -0.75 .
~ =0.22 XM 2 MR B ES, B, SRRHEEIE 204 4 - .
HABRETFEREER, . ‘ ~
"% 85 90 95
" Di
5 Wik 5 WKL DI-Sn iR
BE SRR Sn fE R/ K B 2B LA R R Fig.5 The DI-Sn diagram of the Qitianling granite
MEEHZE (Stemprok,1990; Linnen,1995,1996), Linnen
4:(1995,1996) gt AE R A P RRES Sn KRR BT 1.00
A, AR ERERNET,On U Sn* BRFEE, EE¥
ZRARG, S HER T FARPE RN RERT Y 0.80 1
(IR FINE BB, MERERERST,S5n
P’ BARE T HETEEER ME TEEXKER 5 0.60 | 4 :
NRGH kR AR E &£, PR (2000) £ Wones z B
(1989) 2l E4Rth, R AURBEAE 24 71T 48 H0RA 11 A 0401 @ M
SBFE LR AT, AT SRR, B T RA ° 2
Tk ANE R BRREERTEMN fo &I, Sn & Rl 4
AHEREN, ANARZREREN Sn S BELBEY 0.00 . -
14.90 ~95. 80ppm, B = B LKA Sn AR K 5.7 ~12.8 80 85 90 95 100

ppm, BAERVE KA Sn F BEEH 4 748 B3 T ok >
(H5), HtBEARSRRERNEM, S BEEHEAR
EHL, B FREEST Ko

Keppler fl Wyllie(1991) 7€ 750°C ,200Mpa ,NNO £ nhif
FALE RT3 A BAL RS -H,0-HC R R R B R
PRABEAT AR AT, Sn WTLABE M E R HAE C ik,
MNARABREBEREFRZRERE, RSB CFEM

Di

6 UHERE DI-Cl K (EEIRE4)
Fig.6 The DI-Cl diagram of the Qitianling granite
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F i AU BEE S R ML F ER Y REL
B P B (Webster,1990; Holtzf,1993) , 5§ H A &k
RARZBENERREZEPHF SBBE(TER 0% ~
0.12%) BB UXERBZBPHF IEMELEL IR
BEMEMTSm(ET), CERREHF R
B 5 IR 2E 5 1 [ M 2 T B AR 4% 1L B ( Manning, 1984 7k 4%
£%,2004), FE, HAANAREZBERE, BBER
EERTRENBERGTHESHF SEMNAEX, B
BE R 85 TE AR/ AR R R A B E B A E 22—, Stemprok
(1990) BEE T 151k S0, K E SRENRE XK, ANE
EFE kS S0, WELHZHAE., RaBERERS
RENBRTARARSBEXNE Sn WERTHERE
AL —3, B B R A R B R BRAE, Sn S ) 2 EDEEA
Wik,

ZERm 4 (2005) (6 o F1 % (2005 ) X K5 H RS &
B WFE BOGMDAERP AR EEEEARRTER, B
PRAEFHBFUK, Na*C R E, HBFUA,
S0;" \HCO; ¥, MBS H,0.C0, I E, ARH
IEEFYPERY B GEMK, KB EHREE, N 47% ~
67% NaCl BHi % ZE 10% ~57% ,BRJG K 4% ~6% ,IXSE4G{E
RUBT RN ESHEBERA AR,

FEDETATRADE S KR 1. 74%0 ~ 8. 48%,
5aRBE RS RAR—B, 5 A PERMEAR
—3,™Pb/™Pb {2k 18. 608 ~ 18. 718, 5% # X & H B
P ERB AL R A(HrH % ,2005)

6 iR

ANARZBERETHEACBRTRESS, B8
ERETHRZBRTRT =8, ANGREBER S
MERRENALEV R TREBEKEE. WHER
REAGRBRAENERFENBER, WHBEEN
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WERZBERNABIRZBRRE  MEERXORL, BX
GRMESFHOHRBREEE CL A S FERk, 54
RERT HEORY REFENRY EREFRLER, W HE
REBERES Sn R0 A EUNRERKR, XEG7H |
A AN I ERETF R BERNEERERBEAR
hiliopsg S5 8
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