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29 A~ B FHRER Rb & = F 3 {H N 1700 x 107 Ji5
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Broken lines are transitional boundaries for lithological zones: a—leucogranite ;
b—amazonite-bearing granite; c—amazonite granite; d—topaz-hearing amazonite
granite and e—topaz albite granite. The thickness of zone e is exaggerated

B sk A A b 5 530 T P (HRImie 244, 2003)

Fig. 1 Geological map and cross section of the BST pluton
(after Gu et al, 2003 )

Y EEARRKAO AR RO A0
eI/ EE AT FENG P aIN RN i el il iyl
S5 A R LA B L B ™ O R AR, ELBRE TR
AL IE B A d R e RPOA LB K B A
PR RH AT B B AT B A AT 23 g L A

Fig. 2 Mineral paragenesis of the BST pluton (afier Gu et al, 2003 )
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TR 2455, 2003 ) AH—F M a 17 )
oM, KO0 SR, & d A R, B e A
FEA (I 3D), X S8 A M e 73 e A7 sk (ot
BN, 2003) MEBEAH—B N a 775 e 47, 4L
850 (0X=FeO/ (FeO+Fe,0,),% 1,8 3E) A5 4k
A CaO Fit atif 3 d 7 T RSB,
Herr I B FE (K 3F), Xiong et al (2002)

DL JAL B ORI 3 B 46 S e R W, AR A
JER B 43 1] Si0, F K0 F fE R Ik, Si/AL LU 1B %
fI%, 11 Na,0, F, ALO; Fl CaO & £ 34 Jin (1) J5 [] 3
. Xiong et al (2002) i#—2L44 CaO BYSE N fiFERE
F R B Ca B A 43 B 4G AR TR 45 R o (H
5 IEF e A7 N FUIR RN BOIR A A S B L AR
HEEH Cal, FE AR ) S S 2335 i e 77 v
B A (R, AT A, 2/ A K R Ay
Ca A RERIE T RIKXS Bl 0 = N A Bk i A

CHEEATIE LR 30 )s
FE Qz-Ab-Or ARifEWT ¥ S A K (& 4) o,
1A Sk R A AR A HHAE AR I TG F AR S5 ik 2
A6 =g 22T A I B S FIK ) Qz-Ab-Or
TRFRTE 1 x "Pa £ FREZE F 2 84 0 & A 1)
R SR ke % (Manning, 1981) A—%, d5
Kovalenko (1977 ) BYZZLGZE RAHV) S . Kovalenko
(1977) 1) 5E 5 2% B, 7€ 36 & 4 800~600 °C Al
1%~2% HF (5T, 53 B 45 an e o] (R A s A
BT Ab SRS
TERE 4 1 a,b, e AL d WSS SETTH B,
X 2 ) 9 0 2R S e T AR B i ST AL, SR e
TR A R R D) 1) 22 )y S 2 AL, 2B d AT R e Y
FERLSY EAT—ABH S 1 fa] T
22 WERTE
T TC R AT 45 81 F 3 1.5 BRI A 141K
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Na,0 (%) v A Si0, (% B]
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: 3 ;
a3 v+
B *( % 1 70
sk
¢ Ut ]
e - 65
SE NA'AY ]
L [ L L L L L L 1 1 1 1 L 1 L L L
| RARAS RAALY RAAA) MAAA RALLS RAAL RALAY | T HALAAY L) bl LA R LA R LA
[ Fe,0,+FeO+MgO +MnO (%) C E Ko%) T vvv D
[ o ]
L3F F 44
3 D% v $V v+ + x ]
i +, v i
Lof VW ¥ + xx X 2 93
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05| - % 2
-l L sl 1 L Ll 1 Loy 1 1 1 L ol L Liasal L
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03[ + + o4
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+ v an
02 + X v O bt [ 104
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- . T 3 dat | 4.2
0.1 [ 0X=FeO/(FeO+Fe,0,) (%) E CaO (%) ; eg
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ALLO,(%)
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K3 A RERALO, 5Na 0, Si0,, (Fe,0, + FeO +MgO + Mn0), K,0, OXFICaORY HHE X 5 5]
Fig. 3 Covariance of Na,0, Si0,, (Fe,0, + FeO +MgO + Mn0), K,0, OX and Ca0 vs. AL O, of the BST pluton
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S0 B FManning (1981)3255 75 H1 191 x 10%Pa I Qz-Ab-Or-H,0-F{&
AL 53 Mo=JC SR s Mi-Mu=380 % i 5351 0 190~ 4% (I 5.
Filled circles are minimum melt compositions of the system Qz-Ab-Or-H,0-F
at 1 x 10°Pa after the experiments of Manning (1981): Mo = minimum for the
fluorine—free system, Mi to Ms= minima for 1 to 4% added fluorine, respectively

B4 Pk SRE A Qa-Ab-Or HRiER 4 it
Fig. 4 Normative )z-Ab-Or diagram of the BST pluton

TRENTR, Ze 195 2 Wos B PR AR A A VR F
HETeRm T 2o K (K5 ),
22.1 BEAMAE

FiA Sk SREA A F & i (1760~6200) x
10° (£ 1), 004 5 M, et A £ 3 i
5,38 109%0~20% , i L i A H e A A AR F
WL 2% X 5 F 5 TR AR T e R LI g,
B (GRS, 1996; Xiong et al, 1999 ) #H—3,
SRIM, B BN RKAE A (et ) MF S ENE(E (%
1, 5A ) 2T d o 35 8 R ORI A B R o 31X — i
ZRARZRT e WP EECZRIA BT
Gl o W PIR Il A8 R B, E SRARAY ToUZE [5]
S anFIHE Ky S T 5 T KA F (Kovalenko and
Kovalenko, 1984; Xiong et al, 1999 )o

FASR IR AR CL &= RART F (3R 1, K
5B ). FAHXT Cl A& 2En] e By LUF AR A R Bl
Hrpz—prghE: H—2BEHN s Fime Cl
H IR IR AT B S N CL L F SR 5 i
ARV AR AR T BE 25 5 3% B0 (c.f. Bailey, 1977;
Burnham and Ohmoto, 1980; Xu et al, 1984; Taylor,
1988; Webster and Holloway, 1990 ). 5 T 25 & Fl1 %%
A8, BRI AR TP I A B A R F A E A
T (JBHEXEE, 2003 ),

222 RBTHFLALE

A Sk R A R0 Li & & (23.8~210.9) x
10° (£ 1), 85 T Cemy et al (1985) Iy 4E
B AR (<100 x 10°°),(HIH BAKRFIRZ Li-F 46
b (ANEE KA Pleasant Ridge 16 <A 1 Li =ik
1 124 x 10°°, Taylor, 1992; Jkg 2 PHEGHS St. Austell
FHRIY Li 35 2385 x 107, Taylor, 1992; 45 S A
B R AN K AL A 10 Li B3k 1001 x 10°°, Zhu et
al, 2001 ), 5 Z AR B2, Ak A0 Rb (500 x
10°~1087 x 10°°) 5 2 W i i T 48 b 5 19 - X (H

(190 x 10°~276 x 107, Cerny et al, 1985 ).

MoadF ] d A, Li A Rb & &2 Wi n, 53]
e P R TR AFEML (B 5C, D). Li #il Rb A
a i B d A IS ESCR P LifE A s
B AR b (i 2445, 2003 ) FH—2, 3k
W B2 Li i F 28T Y Bk e stk
1) Rb &R (BE %S, 2003), (HEK A,
JUH R R A B & 5 A B E S 4 XL,
PRI AT 502 Rb Al f T84

FIA 3k SRR ¢ fld 7 Rb & e iy, iX 51X
PR T P R 1 o i A — B RS IR
K/Rb (29.9~53.0, %% 1) {5 H & mEHE MR A
ks (A FH RN East Kemptville ZH41
K/Rb {H 2 4 40, Kontak, 1990; i% 4 Davis Lake
AR K/Rb i <50, Dostal and Chatterjee, 2000 )
AT . —25/E# (Shaw, 1968; Dostal and Chatterjee,
2000 ) A, QAR A K/RD {5 A BEAN 58 20 25 45 i
YER, i85 B 2 AR HE o SR 5, A a 7 2]
ey, K/Rb &gk (& 6A ),

TR Cs R T (92~37.1) x10°2Z
] (% 1,K 5E), SHEHMXAIERFA &R H NS
BE2A BIR B AE A A A R A (10 x 107°~50 x
10°°, Cern§1 et al, 1985 ) 124, Tz s
A F s e T ok, I A A UZ Rb, 12 Cs
() AR Y AH 2, 5 Rb & 5 H K/Rb {8 19748
fEFEEATE, N a i 8] e 1y, Cs S mb B #iFEA, M
K/Cs {832 ¥ 48 fin ( % SE, 6B ), L K, Rb il Cs =
FIICER B OC R LT AT AR LA At 1ok,
K &R 8 Cs FHATH [R5 B e — F RO R,
1M K &6 T A5 K S fe v Cs 78 B A AE R 2 8]
(ITC o R B AE A AR ) ik R P B K0 7
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Fig. 5 Plots of trace elements against Zr for each zone of the BST pluton
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HIFEAL (K 6B), Cs XF K Rt A AT i it
W, Cst (167 nm) 5 K (133 nm) {2
BELATF Rb" (14.7 nm) 5 K" 24222, 24 Rb
FELERT, Cs™ R HE R TR A a2 A0, BB e
Foi T A, B AT Y K/Cs fE3E TR K/Rb
HFAK S = AT Rb M5, Cs 7R TG 3h
PEE 8 ( Pearce, 1996 ), IR T AJ BE7E 75 2% WAL 1o 7
Hp DR AR A TR L
FI A7 Sk SR AR ) Ba 1Y S & AR, 43
MR (1.1~76.4) x10° Fl (1.2~69.1) x10° ( %
1), 5HEH X A 48 16 b A i s e X s
( Tischendorf, 1977 CRm§/ etal, 1985 ) W& AT .
FRFY Ba A1 Se i a B d AR A LA AR
b, ZH AR BT FEETHITE Ba Py (W= bk
AR A ) AR ZL AT B 45 i, AR A8 K A 2
i LA A 52 10 2] 58 B3 5 0K P Ba 19 3 i SR, A d

W E e fiy Ba il St B IR (EISF,G), X5
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Fig.6 Trace element vs. Zr diagram for each zone of the BST pluton
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f3X P 56 22 7] ] Bhalla et al (2005 ) FIS2E645 500
PAMERE, B, MR g F A o B 1.12 %
BF, SnO, W R Z 300, 24 F &b —2 50
) 2.12% W, SnO, e AME RS YRSERE N, K
AT d 5 e Hr Sn & B RAR AT A
HEAE (2002) MLREE R, BIfER 7 -HF-H,0
T Z M 750 °C F) 700 °C ()43 5 45 T2 1 A Sn B
FRIBE I, T R RS FE 3 650 °C J5 Ak B4y Bs 4 i A v
(14 Sn F5 )25 i 3 RAAIR

FRI Se it (0.1~5.6) x10° (1),
N5 Sn BYERRARSCE (I ST, B 7 )0 M a B d AT,
PR AN G R YR W0, i E e 47 G R R AR
1 Bl AT LIS IR P B9 AH DG M2 Se = 0.0818Sn
+ 03443 FHLZRE r = 0.875. 52 MR, Sc 5
Fe' % Sc 5 Mg™ 2 [al 519 A B A0 6 o BE T Se
5 ERITRRR AEFE NN AN Se 1) FE
AT W), Taylor (1979) #EM Sc™ #F 5 Nb™ 8
Ta™ 454 LA Sn* o {H Wang (1988 ) {F & # Sc
PSP MR BE 38 v T Nb A Ta, [RIIA R Se™
AR Sn™ 1 A TR P HL AR RSP R P A A
) Se™ #M2.

Sc=0.08188n- 0.3443

. (r=10.875)

1.
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Fig.7 Correlation plot of Sc vs. Sn for each zone of the BST pluton

FARIY Zr (503 x 10°~131.6 x 10°) F1 Hf (9.3
x 107°~16.3 x 10°°) Fr 4> BIME T F e T k5T
SEME (190 x 107° A1 x 107 Taylor and McLennan,
1985 ), H: Zo/HI i (4.0~12.7) W] 5 H ¢ 5 4k
(8 ¥ A6 < A S A A AR T iR
Manitoba Zx B3 546 <) 75 FAE S AL i 7 19 Zo/HE {50
5~32, Cerny et al, 1985; BRI SEA B FANKAE KA

() Zr/HE {H°N 6.6~12.7, Zhu et al, 2001 ) 7E K BT
Wb A, Ze A HE X F R EE S AP S 2
A TCER A FEAA I F HEAHZITE (Collin
et al, 1982; Watson and Harrison, 1984; Dostal and
Chatterjee, 2000 ). [1£1 3k SR AR 25 Zr & i B
% C5), B AT PaH A T s B ] I
B A AR XU R W S T IR 45 L B, B A
i EL SR 2 1 Chappell et al (2004 ) Gl TR
FINEA7 5 2 AR T AR 5 25 Ze B Si0, % =T+
T PR B , SR A Sk S A AR b AR e 47
T AR5 s g e, A A 1 Sio, & 1%
BEAR . P Sk AR SR v 2 2 5 A Ze-Si0, [H]3X
—AH AR AR DG R R B, A Aok R R ) R U 2w A
AT EAE A . Zr B BNy AR, T Sio, &
WM TC . Ze A, AR AL R D HE
TGN, ZR WIS AT 00 3 B A8 AR T A BRI
PR Y HE YRR At E R R — TR AR a Y
F ey, Zo/HfHRBEEL (K 6C), Xt al 5HE
M X AE < A Zo/HE {EL R S Ak B A 2R ( éerny et
al, 1985; Linnen and Keppler, 2002 Vo5 T A B4t iy
YERIRRE , — SR B I A R A FE b Zo/HE
(R R R B B Ze 45 5 8 iz ( Cerny
et al, 1985 ),
A3k AR Nb (17.1 x 10°~49.6 x 10°)

M Ta (35x10°~192x10°) &8 & T FH TP
YIME (Nb Jy25%107°, Ta Ky 2.2 x 107, Taylor and
McLennan, 1985 ), 5 tH %145 M & Fi AL 54 = 1) Nb F11
Ta F8AE24 (U1 New Brunswick FAHE Pleasant Ridge
F R Nb Al Ta 7 50 51 R (26~50) x 107° FlI
(11~18) x 107%; Jk& 2 PHEGHE St. Austell FH1AH)
Nb il Ta S 8518 (45~57) x 107° fi1 (19~25)
x 107, Taylor, 1992; 152K Davis Lake 3% (5,45 i
# Nb Al Ta 135 8 85350 24.60 x 107° Fl 8.79
X 10_6, Dostal and Chatterjee, 2000 ), LAl 5 & 4
Nb-Ta (1) {3 {8 A 32 57 A6 i< Jo 45 1R 1) il 0 A 3 ——
Macusani 3% 55 5T 75 41 () Nb-Ta 7 847 X) H (435
B 1k 47 x 10 11 27 x 10°°, Pichavant et al 1988 ),
{HJ2, PR R Nb-Ta 5 5475 B AL F 5 2L Nb-Ta
WAAL 7 (A0AERE I EAR Ta-Nb-Li #7fLAE K
Yin et al, 1995; 5[ g & )5 Sn-Li-Ta-Nb-Be #fk
Y Beauvoir £ 4 7, Cuney et al, 1992 ), i =xr N0}



216 3

]

Ji

1 1345 2 4

2y,
=

Nb/Ta FAE (2.0~7.9, 3 1) & T M KA ACRE 7 F
YIE (~11, Taylor and Mclennan, 1985 ), Hal 5m
ERH R4 Davis Lake & F IR O 46 5 A A2
(2.3%107°~9.9 x 107, Dostal and Chatterjee, 2000 ),
AR, B B R A 55 BB  I J2 Nb-Ta
XPFNIC R 1Y F 244, K, 76 Nb -Zr Fl Ta-Zr [#]
EECE SRR (FSK, L) RS A X ]
WY oI H A i AR5 % . 5 Ze-HE AH{Y,
Nb-Ta [R5 Fr L5 B ATTAY 5 4R PR AR S, B
a #l| e 7, Nb/Ta{t M 7.9 B Z 2.0 (& 6D ), R
% Linnen and Keppler (1997 ) 5K Ta #1 %} Nb %)
& B GE LRy S TS B B S F R s
( EHEHE%E, 1981; XS, 1996; Dostal and
Chatterjee, 2000 ) W MR %AW R R Ta
FHXT T Nb & A& AL
Ak RAEERB WS E (0.6x10°~17 x
107°, 3 1 FIlE SM) 2805 T EHFe P HE (2.0 x
10_6, Taylor and McLennan, 1985 ), fH 5 F, Sn, Nb
A Ta MIBZ, M a 5] e 4, W it B W AR 5
W 5 F A A AR OCOC R 5 S0 i 45 RAH — 2, B gy
BE S AR B AR B, Sn, Nb A Ta YU
FhEr, WA WA i B2 B AR RS AA S5, 1996 ),
XFEROC R MR F WGP W s I A E
Z (Keppler and Wyllie, 1991; #X a5, 1996 ).
AR NT R E W SR E ST i 5 = bk
1) it A O, 3 DR Ry 2 B A AR B
W EZBAAT ) (XHAREE, 1984 ) M FE4
WLk M, WLl REIE AR (X EIPASE,
1996, Zhu et al, 2001 ) F-HTFELA TH ISP R GEIR L
W 55 Nb-Ta Qi1 AS [ (45 1 ABL Tt W] DA Of fie
Aa] Nb-Ta B4 & BT T4 5 A I THER , T W ]
B AU E A AR TIURR [ sl R B ST i A e
ik (RERR2EHT R, 1981 ),
M43k SR A K Ga & i (24.6x10°~52.6
x 107, % 1 fIE SN) B 5= T R ZHCK A (<1
x 107°~40 x 107, Cerny et al, 1985 ), Al/Ga (1602
~2774, 3% 1 M 6E ) {EAK T 1E % 46 < = (2 000
~8 000, Cerny et al, 1985 ). #HXFF Ga Wi, Al #5)
HEANB AR ZH (Goodman, 1972 ), Kl ALK
(1) Al/Ga {EF5 /R & F5RHS A AT BB 2 HAR DX 43 J il
A% B AH o B A AR a 53] e P AOTEAL, Ga 7

TR ALO; 2 T 5 4 1 B P v i (& 5N,
T B AVGa (B 1 Z B REAR (B 6E ) R4 114
E AT DR Ga B ZEERAA, (HAE s 1A I
PR, BORER S Ga WA T A, Ga 5 F
IR R, F ST REE Ga E5 K
St R RE A TR A EZI L, W F & A
Y A A I B T RE S IR AAR H Ga B AN
Fi— ML . Ga IR EAEAE T RRMETR AR, AR
A HE A BN KAt R, o] RLUTSE
Hr (Cern}”f et al, 1985 ), Xt 5 e 77 [A] iy Lo 5
() Ga 5 e A B 3 10 A~ B AL R A TR i g 52
HH—2
FARE Y SN 11 x10°~195x 10 £ 1),
Y AHE T A R R A R Bl A 1R RN A
OYES HAA BN a 3] e WBHIEML (50 ),
K Th (103%x10°~34.8%x10°) F1 U (2.1
x 10°~19.0x 10°, & 1) & ik m T L n
Th A1 U E41E (4358 10.7 x 10° F1 2.8 x 10°°,
Taylor and McLennan, 1985 )5 Zr B ALAHL, A\ a
F ey, Th Al U BMKRE/R FREMESE (K SP,Q),
1Ml Th/U HAELSAR 7R BT (& 6F ). 7ed A
U A TSR T Th (XIZEfR5%E, 1984b ) el s
AH U Th A2 PSR T U, R Th/U B SR 1L
AT RE B 45 R TR A 25 5
23 HEIE
Ak RAKM AR L E 85
( SREE) 86T (28.6~231.9) x10° (£ 1).%
5 i = (R RO I3 Ay s 7 AR C 43 1 42 39 22 P 41 11 3
A, Fu HEgZUA 7555 (Ew/Eu*=0.0005~0.0110,
1 ME 8A-D ), X BERFAF A 5 H Pt X —SEAIL P
() ¥ T 46 4 % (Taylor, 19925 Liu et al, 1995 )
FHZE . £ A Y (La/Lu)y F1 La/Sm {843 5125 46 T
0.11~0.68 i 0.29~0.83 Z [a] ( & 1), 7£# L Bt 7
Bl B os 22847 = R AE (] 8A-D ), — B fE ¥
( Hanson, 1978; Webb et al, 1995 ) ¥ iX fl &% +
(HREE) & % FE 0 B F F X HREE 945 &
YEF]. Ponader and Brown ( 1989 ) FySCZEGHLFEHT,
B F R n] i HREE 7896 (A0 v s 4 . 5 210 1Y) 11
Eu 55 ER R AH A A A 5 Xl 1 % B A
wR B AR A R R 4 B 45 il AE ( Cullers and
Graf, 1984; Taylor, 1992 ) fHLAVEF AN, Wtis
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U Eu 1050 82 Eu KRk ATE & 05 1T
BIIEER (Trber, 1999; XIMGRFIFKAZE, 2003 ).

M a # e 7, SLREE/XHREE I (La/Lu)y {
R 2 HE iy e (& 8E, F ). X REE Fl Ew/
Eu* (B AE 2 (R R 350U ANy rh SR AR RS  (H 3] el
i 3 REE {HBH B FEAK, 7 EwEo* (A 8745 (F
8G, H)o LA FAR BRI S 5 K 45 o Bt vp — 2
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Fig. 8 Plots of REE and REE vs. Zr for each zone of the BST pluton
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> LREE/S HREE {H T Xt 5 Th/U fHAE AR 0727, - 44 10730, — 4.9, Kk, 1Ak R
A P E WA — B ¢ B e HF SREE  IRAEIEN T EORIE T HISE T
(B S RS (2002) BE FAER S 3 e
SR R — 2, BV A 4 B BER B F K
' REE & K. A R e 7l EwEe* B, X 3.1 SR&ERER

ATRESE A Eu XFFIiR i ic s> 2505 T H'E REE
(Irber, 1999; XIMiHESE, 2003 ), BT LA 5 ¢l firis =
FIRTIES A 2l e Ah R TR Y REE JC R Rk
AJ BEIA— 2 T Hb 32 2 T RIK I RZ I o R K
R pr= NN e =i U /] S E RS = N ) Fa AR O
N B REE FRAEH8 52 12544, DT e 17 1)
EwEu" Al (La/Lu)y AT, S REE {HFFAK.
24 [EfI&

Ji5E 3% 24 4 (2003 ) g 1A R AR S oA e ek,
A AR R AL, H R Taylor (1978) M7k
WA E B s 8 0 (i, T3k a, b,
¢, d e diMIass 8034 9.25%0 ~9.75%0,
9.18%0, 8.97%0 ~9.85%0, 9.42%0H1 7.32%0. 1 1. 7]
M4y PO MEM a ) d AL A B3 W AE e
a7 Z [ H BT 22050 2.1%0 19 8 0 BRI
A L R R L2 i AR AT A AR R AR AR 1Y Sio,
TR S PO EHREAR, HIEAR R LU e T d 7 Z
] R B, DRI L, 2 R R AT REIA 5 e Al 45 SR il i
a4 2 e —E E ROK A K.

P43 00K B P Sk SR A a AT b A7 AR i /Y Se
FNd [Ff7ZR d88 T3 20 B FiZ2A K 210 Ma 119
Rb-Sr SR AFE IS (4% 245, 1994 ) /E& 15
RS (TSI Sni A e (1) {E SRR

F2 BALREENIEMIRAR
Table 2 Nd isotopic data for the BST pluton

iz T2C T7C
a b
Sm (10) 8.681 10.05
Nd (10) 12.16 16.31
41Sm/MNd 0.4512 0.3727
MNd/Nd 0.512764422 0.512629+24
("“*Nd/"*Nd), 0.51214 0.51212
e (D -4.4 -4.9

£ (OFYER LI Hu et al, 20005 & ()= & , (0)-Q x fx t, where;
e, (0)= [(“Nd/*Nd) /(¥Nd/*Nd),, ~1]x 10000; T2CT7CHEES , ab
A AR

CHUR

1A 3k S5 A R A R RE i o P A ) 2
RS (B, 2003), #5450 P 2 ALk
BLEEH AR VAR, RN iZ Gk F 22
ERA MY AR, 5 SREE R R A
AR P 45 BT ( Burnham, 1997 ) A, I
PN a 77 3] e 17 (14 VR0 20 10 85 R AR (ot 342 2%
5§, 2003 ), RUHAEAEH A i EdiE T P,
A FR AR A Sk SR A AR T R T B R
Z AN EE RN (2 1o ZE Ak Y TR
Webster and Holloway (1990 ) FJSZERZE L, F
FERSER TS (41 800°C ) B Gk A /KA, 1
2T BT R I U B ) ik A A TR, TR R AR A
ZH) AR R B PR F A HLO ] AR TR
W AE (Zhu et al, 1996; Burnham, 1997; Wilkinson,
2001 ). F Al H,O 1) & 45 o 25 A0 TR o 2 % 15 A
Rl RE TS R, T INE T AR A — e A ] Y 4 BRORD 4y
5 (Bailey, 1977; Dingwell et al, 1985; Pitcher,
1993 ). F F1 H,0 15 AR 1 AHLE AT T
AL S A0 EE B] B ( Manning, 1981; Kovalenko
and Kovalenko, 1984; Xiong et al, 1999 ), [1 1 3k %
E A R A SEBE S RN ORIE 2 S F 9 Qz-Ab-Or {£
% (Manning, 1981 ) 147 JE45 S AT K FNLE IR
JETT Si0, ¥ HGHE AT = s R A KB F &
PR d i e HF B A P M 5, TR A 5 5
AT AT T TE A IS B 5 25 it 1) dic e 3 9K
FIA 3k S AR o 4 B9 45 A B T Pervomaisky 28
BEAE R A TR A RS (Sato et al (2003)
H [l 5D ). BT X R TAER IR, Scaillet and
Macdonald (2004 ) AR A 762 5 SO A b 7
il T 0 P A5 R 14 i 4, PRI siR o R A8 1
B PO SRR ZE A

FEX T IEH AR A S, & F A H0 f 4L
Il HA RN R S0, 1 ALO, it B2IREY TiO,,
FeO, Fe,0,, Ca0, MgO Fl P05 ¥ & ( Taylor, 1992;
Dostal and Chatterjee, 1995; Yin et al, 1995; Zhu
et al, 2001 ). 147 3k 1A Mt B A JAL A FRAE A
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adilr e iy, ALO, FlF Y [F] 25 38 & B ok 2 1
FE PR RERE T ALO, 7E A P I R
Shimulovich et al( 1995 ) ASZHH 575 T iIX—H#E8 .
FR NPT ED 0K 2 Bl IF S al D P A
H - AA - BaHAAILETEE, UL e, dfle
A A JE AR TN E S IR 5 A
] & o RERRER A FAB ) 3L I
3.2 SRS EHLH

P17 3k R A R W) 24 R R Ak 25 40 (T8 B
4G T 4 2 45 S A AR o S AP AE ] (Dostal and
Chatterjee, 1995 ). i AXT Qz-Ab-Or-H,0-F {4 Z (4 4f
5% (Manning, 1981; AE/NFKZE, 2002) W], & F
T A I oy B 4G b o R B A K b R, HL0,
ALO, Fl Na,0 & & (19 FF 55 F1 Si0,, Fe,0;, FeO Fil
K,0 BEAIS, I 5 E AL b 2 o ;X Rl R Y
REALG AT &5 5t YL 2 (R B P 7 W (i o R 45 b 0 1)
HAPIRE, TRER T AA LR AR atirE] e 1l
F AR R P 8o 1) R G AR B A R R
A RAW B F8UE KR Zr, HREE, Y, Th, U
Fr A Ze/ AE(ELAY AR LA S Th/U (AT ( Cullers
and Graf, 1984; Bea and Montero, 1999 ). it & 1 1Y
A2 fh T RE N Tk S A A B B A i AN B
25 i S RN N T AR | Se 1 Sn B AW 22
JCEEIN], Li, Rb, Cs, Ga FI#B4> Sn o] 76 4 %
5 F A H0 B AR E 4 &% (Hildreth, 19815
Cem}? et al, 1985; Keppler and Wyllie, 1991; Ulrich
et al, 1999; 2= &% 2002; Bhalla et al, 2005 ),
DRI, A3 S R s Yok T 0 3 ) 40 J2 0L %
T EBEMER . BRI E ML S Ak
SRR X BE TR M a 71 B e A7 80 A A 4
WG o LA, BIE AR 88 5 F ik AR 25wl
(TG 2%, LA I A v %) Wk 38 2 22 i ARV R 1)
FRLW BN, 5 Ze, Nb Fl LREE 944 9YH L,
Hf, Ta il HREE 5 £ 5Ll 551 45 45 ) — EL 241G
FITRLE PR E ( ER3E%E, 1981; Cerny et
al, 1985; Webb et al, 1995 ), j% %6 50 K i i A by iz
WhERFZ IR 2 5% 8RS AR TR /) Zo/HE, Nb/Ta, Al/Ga Fll
LREE/HREE fH. [ 41 3k SR 7 K M a 77 B e 4 %A1k
FEEC) T R R T s AR B R, i
2 i B, AT A Fe*/Fe™ {H - Fho b4, Eh {H Y
FFEfH Sn, Eu S50 5 TR I 21EA AT

g3 B A e E I TG TR B =i Y a 7y o Bl
Aoy E T HEA T | 5 B S R A Ao X
n] Fiz#% ( Worster et al, 1990, Haapala and Lukkari,
2005 ), fEa AR ERRIE R T AR A R A I
BE R IR DE— B FEAK, b, o F1 d W R AR B g
An FBR B AR —20 BRSPS iR R A |
AR T AL B AR B B 1A I (A
IS, dAF S e i A B FLAIRHE M, [R0, £ 9%
BEARICHE LT ¢, d e, T8 RRESAAULT d A
e o IXEER R, Y ¢, d e HIFINZE AN, b,
o FI d A B ORI € DR 548 K 40 AN e T I
A NTIBHAT 7 a2 b B v i B TR

1A Sk SR AR TR 9 48 R B AR 1 5 45 i
M & F R HO A S5 i R e K H BB R
FEFAE % R R A AL R T 2
RHEE R X BERAIE S BB/ RS (2002 ) 195K
B 25 0RH — 20, B B AN AE B a ] s F AE X
FE I o B A il A AR, A S R A R e i Y
B EANIRAE a5 d A B R A AR X e 2 (]
A b R A 25 R0 ()57 2% 26 8 1) 1) O 3K — [1] BT 7
Qz-Ab-Or & (1 4) FRIHIE M a F) da7, Li,
Rb, Cs il Se S5 3E /KSR BUIG ShoT R & g, (2
F ey, FRITR BEWD AEFHINK, e BiRTT
BRI D P S 7 o R [ 2 BT i e S8 AU T
i o It AT TS ] A S 30 BN X 4 T R Ak
AR e WRGRZIN A = BEIESE 1 IR AE
W ZAFTE

HI N K &5 (9 B 58 % W] (Sheppard and Taylor,
1974; Hugh and Taylor, 1997; Jii i 2% %%, 2002 ),
28 3o [ G R R K AT i N TE ARV BE Y 1 A4
8 "0 M d | e A ZRFEFRI e WA KIKITIIA
XFP R AL 2SS e A7 I [ 7 SR, Il 2 Kk
AR AN TR B 18 0 IV [T AR 2 52 AR, o 3 e gk
P (water—mobile ) JGZ (Ul Li, Rb, Sc, Zn %5 )47,
HEEE RN AP IITR (W1 Ca, Sr, Bafll
Eu 55 ) KRATEWFERS  NTTANNE 1 d A e 45(8] ik
JCR MG R IAE A e Al h AR (0X) &
ARAEVRIEL (R 1) ATRERR R ROKTEHEAE
PRZ i 5 A TR E] T OX 1

TERSEAA (adily ) HE R RHEEA E KN
28 2 REBR B A i G, VR 4R IIIR (A8 1 o ]
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REm T LV A BRIR B S BB K A E LR S
FEAE 5 2 I 10 43 B 45 R A R U N AR s
( Dostal and Chatterjee, 1995; Sato et al, 2003 ) =
AT A UL MR ) P A Sk SR AR 5 AL
33 &FRERX

F A3k R A 1A Na,0+K,0 855, FeO. MgO Fi
TiO, B, 55345, a iy & "0 {EM 9.25%0 ~9.75%o,
e g (1) [EAR T HuBROV- S8 X LERFIE R B, TP A
A R A ORI Tl B R T T

P47 Sk ARG CaO SR, & 55041
R R HR X % B A 5 DX Rl T 75 1 7K R H & K
W B K AEFH ( Castro et al, 2000 ), 5 5% B #HE
AP P BUA 3K HSRZU A Bu 5 HBURMIE AVGa ff ..
FIREAR A CaO/Nay0 H (<0.3) KA FHEHIX
FHEEOKT YA, A a 47 BB = B3R B KA AR
& B DX il i % AR o TR A B o TR E, 1
A1 Sk IR A AR SR A 2K RT RE R VR T P e 1 = B
AR A P S A Rb M F AT RERIE T =
BE) 2

X F R LA R, IR HEE R AR R L &
DUJARS 3k 31 A A (A 2R BT 36 21 1 860 °C LA L 1 i
JE PR, D3 2425 (2006 ) H5 HL I X1 5 43 445 il
it R Ry BN SCHAMS A S 12

4 4hig

RO FrhARMAaAa LR SR ERTRUS
Si0,, Na,0, K,0 F1 F,fk Ti, Fe, Ca, Mg 1P,
1 48 i ( A/NKC=1.00~1.11) F1 Na,0/K,0>1 4 ¥
fE, R e K LA iy Li, Rb, Cs, Pb, Zn, W,
Sn, Nb, Ta, Hf, Th, Ul Ga & &, DL K3 AKHY
Cl, CO,, Sr, Ba, Co, Ni, Cr, V, Cu Hl Zr NHHIE.
AR REE BYERRL M A AR EIL L o) th 4R S e TE | 5t
BRI (La/Lu)y (ARSI Bu % o

AR 5 AT BB DU hBR b2 1
¥ 1) F, A0, Fl Na,O & 8 ¥ 1, 1fi Sio,
( Fe,05+FeO+MgO+MnO ), FeO 1 K,O & 5 5 I,
TEFRUER W Qz-Ab-Or K] 18] Ab fA T2 5h; 2)
MK, Cr, Ni, Co, V, W, Nb, Zr, U, Th
Y & 5 W08, I F, Li, Rb, Hf, Ta, Sn, Sc,
Ga F Zn & S #i3 {0 d 47 3 e 77 Al A7 FE Li, Rb,
Sn, Sc Ml Zn % & W) % FF; 3) K/Rb, Al/Ga, Nb/

Ta 1 Zt/Hf {8 FF#,{H K/Cs, Th/U, (La/Lu)y i b 7h
4) 1) 8 0 MM a W 9.25%0 ~9.75%fEAKF]
e Wik 7.32 %o, 75 e WHRIAEAE 2.1%9 & 0 {H

P Sk SR A A 2K AR I b 2 o 25 o 7
o R B B S O 2 X R SR SR A B A
WS SILRIVE RIS R & F A HL0 BRIR T 253K
(PRI, 3 KT B3 2B 43 B 4G R IR BE T B, AT
PRHE T 325 S I ) 4 5 R AR A S AN
FHAS TR BN 4L s I ) 2R AR F A HL0 55
ERAY, B ARS8 /Y Li, Rb, Cs, Ga, Sn, Sc,
Hf, Ta Fl HREE fi5iz 2 _FHA M AR d il e 7
L RSAT B SR 288 A2 oy BRI o E K
AT 2 B S I = T B A R o i
J AR, 7E F 0K E RPN Na,0 Fl CaO 75 5 W]
AR S0, A1 K,0 5 i B W R, AE R TR |
FIAF, Ga, Srfil Ba & i AR &1 Li, Rb,
S, Zn Fl Sn & i IEIRFEAR, 7ERG 1 OCRFHIE |3
BN Ew/Ea” F (La/Lu)y i 2 %3 K S REE (5.2
AR, TR AL R AN EZRBUA S 0 [ 2URIBFA .
X[l DL LA E L RE 4. 1) A
W B E AT AREZ; 2) T IEH R 0 Bl A
Har; 3) WEAHL A AT OT R AR .

A Sk R A R R IR A J T Rk A e =
B IR AR 23 il T S L 5 14035 s il ] i
SRR RA XK.

BUt: A ZHIATARALHARAET BT, "
EBg Mk TR U A LR EENRRAE
ALK T LRI AN AR M E S i S
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Geochemistry of the Baishitouquan Topaz-bearing Amazonite
Granite: Zoning and Magma Evolution

GU Lian-xing, WU Chang-zhi, ZHANG Zun-zhong, GOU Xiao-qin,
LIU Si-hai, ZHENG Yuan-chuan and ZHANG Guang-hui

(State Key Laboratory for Mineral Deposit Research ( Nanjing University ) , Department of Earth Sciences ;
Nanjing University, Nanjing 210093, China)

Abstract: The Mesozoic Baishitouquan (BST) topaz-bearing amazonite granite pluton has been dated at 209.6 + 9.6
Ma by the Rb—Sr isochron method. This pluton exhibits five lithological zones, which, gradational from the lowest
level upwards, are leucogranite (zone a), amazonite-bearing granite (zone b), amazonite granite (zone c), topaz—bearing
amazonite granite (zone d) and topaz albite granite (zone e). Geochemically, The rocks are characterised by higher F
(>2%) and Rb (500~1087 x 107), lower P,05 (<0.06 %), Na,0>K,0, A/NKC=1.00~1.11, 3 14 REE=28.6~231.9
x 107 with gull wing-shaped distribution patterns (LaN/LuN=0.11~0.68) and strong Eu depletion (Eu/Eu* =
0.0005~0.0110). & '*0=9.75~7.32 %o, & y, (1)= —4.4~—4.9. The magma for this pluton was derived by partial melting
of a mica gneiss in the middle crust. The pluton exhibits the following geochemical transition from zone a to zone
e: 1) Increasing I, Al,O; and Na,0, and decreasing SiO,, (Fe,0;+FeO+MgO+MnO) and K,0O. Plots of normative
compositions on the Qz-Ab-Or diagram move gradually towards the Ab apex. 2) Overall, contents of Cr, Ni, Co, V, W,
Nb, Zr, U, Th and Y decrease, while contents of F, Li, Rb, Hf, Ta, Sn, Se, Ga and Zn increase. 3 ) K/Rb, Al/Ga, Nb/Ta
and Zr/Hf decrease, and K/Cs, Th/U, and (La/Lu)y increase; 4) Whole-rock 8 0 decreases from 9.25~9.75%0 in zone
a to 7.32%o in zone e. It is interpreted that crystallisation of the magma started from zone a and proceeded upwards
to zone e, and the vertical zoning was produced by fractional crystallisation accompanied by fluid fractionation.
There is a compositional gap on the transition trend between zone d and e. This gap is manifested in mineralogy by
sharp increase in topaz, albite and muscovite and decrease in K—feldspar and amazonite; in major elements by sharp
increase in Na,0 and CaO and decrease in SiO, and K,O; in trace elements by sharp increase in F, Ga, Sr and Ba,
and sudden decrease in Li, Rb, Sc, Zn and Sn; in REE behaviour by sudden increase in Eu/Eu* and ( La/Lu ) y, and
decrease in 3 REE; and in isotope composition by sharp decrease in 8 "*0. Such a gap might have been constrained
not only by fractional crystallization and fluid fractionation, but also by involvement of meteoric water, contamination

of wallrock-derived components, and leaching and dispersion due to subsolidus metasomatism.
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