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Abstract The Baishitouquan ( BST) granite pluton is situated in the gobi area of Hami County, Xinjinag Uygur Autonomous
Region, northwestern China. This pluton exhibits five lithological zones gradational from the bottom upwards: leucogranite ( zone a) |,
amazonite-bearing granite (zone b), amazonite granite ( zone c), topaz-bearing amazonite granite ( zone d) and topaz albite granite
(zone e) . Preview studies have shown that this pluton was formed overwhelmingly by crystallisation from a melt and magma
crystallisation was commenced from lower parts of the pluton and progressed upwards from zone a to zone e. U-Pb age determination of
zircon by La-ICP/MS shows that the BST pluton was intruded at 295.6 +1.3Ma and affected by an Indosinian thermal event ( about
214Ma). Geochemically, the lencogranite is rich in silicon, alkali and fluorine, poor in calcium and magnesium, and shows
enrichment of LTLE (K, Rb, Cs etc), HFSE (Th, U, Nb, Ta, Zr, Hi etc) , HREE ( SLREE/ZHREE =0. 39 ~0. 49) and depletion
of Sr, Ba, Eu (8Eu=0.002 ~0.009), P and Ti with low Al/Ga (2217 ~3134), K,0/Na,O (0. 82 ~0. 89) ratioes and high Rb/Sr
ratio (57.75 ~182.24). These geochemical characteristics indicate that the BST magama were derived most probably from melting of
muscovite-dominant schist or gneiss at > 860°C and low pressure. For the granites derived from mid-upper crust, partial melting of
source rocks is unlikely to have been induced by heat conduction of an underplating mantle magama body or by higher temperature
raised by geothermal gradient after crust thicking, but was caused by intraplating of mafic-nltramafic magama. Tt should also be true for
the genesis of the BST magama. Combined chemical characteristics of the pluton with regional geology, it is suggested that the BST
platon was formed in an extensional tectonic setting following the closure of the Paleo-Tianshan ocean.

Key words Amazonite; Leucogranite; LLA-ICP-MS zircon dating; Intraplating; Middle Tianshan; Xinjiang; NW China
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Fig. 1 Regional geology of the eastern section of the Middle Tianshan beht( data from Gu et al. , 1990)
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Fig.2 Cathodoluminescence images and U-T'b Concorcia diagram of zircons from the BST pluton
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FHRESWAF MM A SR KAr B8 (226.6Ma, THEHE
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R EABX AR A S A R S Al e fE i (I R 55 48,
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WIS

#1 AGLREEREA U-Pb ERIHER
Table 1  U-Pb dating results for zircons from amazonite granite of the BST pluton
A Z HE (o) FFIR{E(Ma, 1o)
RS Th/U 27 py, 207 py, 206 py, 207 py, 207py, 206 py,
206 py, 35 28] 206 py, sy 281
X-601-01 0.28 0. 06620 +0. 00097 0.30811 0. 00354 0. 03376 +0. 00019 813 +15 273 £3 214 +1
X-601-02 0.51 0.05842 +0. 00208 0.37977 +0. 01289 0. 04715 +0. 00045 546 =57 327 £9 297 £3
X-601-03 0.39 0.08018 £0.00118 0. 52181 +0. 00608 0. 04720 +0. 00027 1201 = 14 426 +4 297 £2
X-601-04 0.43 0. 05385 +0. 00063 0. 35092 +0. 00275 0. 04726 0. 00024 365 +9 305 £2 298 =1
X-601-05 0.45 0.05172 +0. 00127 0. 32912 +0. 00739 0. 04615 +0. 00033 273 £38 289 +6 291 %2
X-601-06 0. 45 0. 05206 +0. 00097 0. 33662 + 0. 00543 0. 04689 +0. 00029 288 +25 295 +4 295 2
X-601-07 0.39 0. 05839 +0. 00104 0. 37663 +0. 00572 0. 04678 +0. 00028 544 £23 325 +4 295 £2
X-601-08 0.41 0. 05441 £0. 00126 0. 34942 +0. 00737 0. 04657 +0. 00033 388 +35 304 £6 293 +2
X-601-09 0.54 0. 05150 +0. 00098 0. 33334 +0. 00557 0. 04694 +0. 00029 263 £27 292 +4 296 +2
X-601-10 0.71 0. 05677 +0. 00138 0.45238 +0. 01007 0. 05779 +0. 00043 483 +36 379 +7 362 +3
X-601-11 0.54 0. 05355 +0. 00086 0. 34764 +0. 00465 0. 04708 +0. 00027 352 20 303 4 297 +2
X-601-12 0.47 0. 05853 0. 00110 0. 38135 +0. 00623 0. 04725 +£0. 00030 550 25 328 +5 298 +2
X-601-13 0.56 0. 05560 +0. 00090 0.36124 +0. 00487 0. 04711 0. 00027 436 +20 313 +4 297 +2
X-601-14 0.71 0. 05872 +0. 00077 0. 53820 +0. 00522 0. 06646 +0. 00035 557 +12 437 +3 415 £2
X-601-15 0.52 0. 05190 +0. 00146 0. 29811 +0. 00815 0. 04166 +0. 00028 281 £ 66 265 +6 263 +2
X-601-16 0.44 0.05318 0. 00115 0. 34300 +0. 00712 0. 04678 +0. 00028 336 +50 299 £5 295 £2
X-601-17 0.44 0. 05282 +£0. 00129 0. 33866 +0. 00799 0. 04650 +0. 00030 321 £57 296 £6 293 +2
X-601-18 0.43 0. 05335 +0. 00085 0. 34259 +0. 00450 0. 04657 +0. 00026 344 +20 299 +3 293 +2
X-601-19 0.41 0. 05395 £ 0. 00093 0. 34705 +0. 00509 0. 04664 +0. 00027 369 £23 302 £4 294 +2
X-601-20 0.71 0. 05519 +0. 00146 0.45544 +0. 01165 0. 05985 +0. 00040 420 £ 60 381 +8 375 +2
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( x107° ) MiRLER

Table 2 Chemical analyses of major (wt % ) and trace ( X

107%) elements for leucogranite of the BST pluton

WEESTER (W% | IRETE

(227 TiC T2C T3C X-188 X-189
810, 75.72 74.93 75.9 75. 66 76. 18
Ti0, u d. u. d. u. d. 0. 01 0.01
Al O, 13.03 13.26 12.92 13.26 13. 00
Fe, 0, 1.09 1.31 1.16 0. 86 0. 88
Mn0 0.05 0.05 0.05 0.15 0.16
MgO 0.28 0.28 0.28 0.07 0.08
Ca0 0. 50 0.56 0. 56 0.43 0.42
Na,0 4.54 4. 64 4.32 4.82 4.73
K,0 4.05 3.95 3.75 3.95 4.07
P, 04 u. d. u d. u. d. <0.0i <0.01
LO1 0.49 0.67 C.5 0.34 .33
Total 99.71 o0, 5y 9. 4 99. 54 99, 87
ASI 1.02 1.3 i.06 1.02 1.00
L 88. 65 79. 57 131.33 92.12 97.52
Se 1. 110 1.703 1. 580 1.193 1.051
Ga 28.78 29.92 30.84 23.96 21.96
Rb 661. 8 618.4 695. 8 543.0 550.7
Sr 3.812 6.589 12. 051 4.421 3.022
Y 148. 6 187.9 195.0 172. 4 161.7
Zr 118.7 126.9 131.6 96. 43 110. 4
Nh 45.28 32.36 43. 68 19. 59 22.51
Sn 16. 87 18.99 20. 35 14.48 15. 07
Cs 26.27 24.85 23.48 20.78 21.24
Ba 7.142 5.393 7. 946 6. 367 3. 641
Hf 9. 321 10. 34 10. 81 10. 11 11.52
Ta 7.811 4. 079 6. 097 4.489 4,209
Th 29.22 34. 82 31.75 22.36 18.70
U 9.433 13.12 16. 86 6.718 6. 501
La 3.102 3.585 4.087 5.563 5.315
Ce 10. 95 10. 76 12.85 16.15 15.52
Pr 1.771 2.037 2.281 2. 868 2.760
Nd 9. 406 11.24 12.23 15.34 14.53
Sm 6.793 8.345 8. 817 9. 969 9. 650
Eu 0. 026 0.024 0.032 0.013 0. 008
Gd 11.23 14. 40 15.32 16.43 15.97
Th 2. 694 3.336 3.626 3.336 3.171
Dy 21.68 26.27 28.65 26. 87 25.29
Ho 4.416 5.432 5. 854 6.278 5.815
Er 15.45 18.76 20. 40 20.33 18. 87
Tm 2.311 2.821 2.983 3.394 3. 118
Yb 15.43 18. 87 19.75 23.75 21. 66
Lu 2.395 2. 903 3.049 3.461 3172
F 2560 3400 3040 u d n. d.
Cl 50. 00 120.0 50. 00 n. d. nd
SREE 107.7 128.8 139.9 153.7 144.9
EwEu * 0. 009 0. 007 0. 008 0. 003 0. 002
(La/Lu) oy 0.13 0.13 0. 14 0.17 0.17

wd TR, 0 d -REM;ASL = AL 05/ (Nay O + K, 0 +

Ca0) Lk

A 2008, 24(11)
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5 HuERib#

51 xBETE

AAk RiREARENERELESTERITRZ, W
E2 5, BALRIRGIERE SR (S0, = 74.93% -~
76.18% ) \EWR(K,0 + Na,0 =8.07% ~8.80% ) #155 143
(A/CNK =1.00 ~ 1. 06) R 41, A KK Ti Fe,Ca Fil Mg
T, PO, HEMIL(0.001% ~0.009%) , TT 56 F K E
(S P 25,05 < 0.1% , Taylor, 1992) #H% L., ¥R B 465K 2
B K,0 < Na.0O(K,0/Na,0 =08 - 0.89),Ca0/Na, O H.{H
A F 009 ~0.13 225, R P AT S ( ~0.01% )7
HS I WOIR S 3 I AR B IR A ARk R B A, R
AR EEG BN ALO,/(FeO" + Mg0) #1( Na, O + K, 0/
(FeO" + MgO + TiO, ) {8, 78 W8 IX 1) 5 Pl f% ( B 3) 43 S 4B o
FRARFM R, XrIRERENZEIERA STk r
RYRZE, H AR EAEE R — X, RROIER S
MRS TR & Ao BT E .

5.2 WITE
Ak RIR IR R A I L LB M RF TR 2, W
T EBR RO E S E R TR 4, HR2 T B
(314 REE) AT 107.67 x 107 ~153.74 x 107° 2 [d].
B L BBk A AR HEAL A i 2R 2P A E R Bu BR
R H (8Eu =0. 002 ~0.009,3% 2 FIE 4) , DX SEARAE AT 53
EHLX — 4K P (1 & 8| £ L X & (Taylor, 1992) #H 2K .,
SLREE/SHREE 254k 5 0. 39 ~0.49, (Ta/Lu) o Fl La/Sm
HAHH0.13~0.17 71 0.43 ~0.56 (£ 2) , £ LEHE
R EEE(E 4)  SE AP AR FAENEE
B YA X — O TE IR R TR X R A
THREM, - EAEER TESEEET F, MERK M
NEHTEES S FERRESEAYMAEE EHEL
(Hanson, 1978) , YREE K A 2M\EMN T Eu B %, #HH
X LAEHE AR, BAREed Bh 24 T KBNS
KA 2B 5 1E A (Cullers and Graf, 1984 ; Taylor, 1992)
182, A NAh, dn e s FU Bu i 5% 0] BE &2 Eu K
A HE R A5 T8 40 33 1R 45 SR (Trber, 19995 X1 M 58 1 3K
2003) .

53 WEnE
BAkRRELERESHRBITE SNSRI TR 2, HE
TLR BRI HE AR HE LIk N R TE 5. fE S WA, Ak
RIRBIAKS SE FEREXE FFEAICE (LILE, It K Rb
Al Cs %5 f1 5358 0 & (HFSE, 40 Th .U Nb Ta Zr HI Hf),
%% Ba 1 Sr,
EHEALTF 2560 x 107 ~3400 x 10 ° A, Cl &4
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Fig. 3 Discrimination diagram of source for leucograrite oi the EST pluton (afier Lee er al. , 2003)

YT rnln]

T

T T T Ty

B4 sk IR 1R S BROBLER A AR HE AL IC 73 1 (BRoRE
B A bR {EHE Boynton, 1984)

Fig.4  Chondrite-normalised REE distribution pattern for
leucogranite of the BST pluton ( Normalization values are from

Boynton, 1984)

(50 x 107°~120 x 10" )HBEFHEFER(E2). FHA
MECOWEETRAUTHARNEREPZ -5 Fa
FHXTE F A Cl ARIEAMFIRIE , CLELL F HAS A
HE 7 ) A2 HH 1 B 25 5 1 B ( Webster and Holloway, 1990)

Rb # Zr IS B80S, 08k 543 x 107°°~696 x 10°°
F196.4 x 107° ~132 x 10°°, Ba # Sr S HEAL, 437 8 R
3.64 x 107°~7.95 x 107°f13.02 x 107° ~12.05 x 107°
(%2), IR T P 7 b A T IE (Ba y 557 x 107°,5r
K174 x 107° $K X% 2005) , 5 KL X WA LB
15 59 22 F14 4 78 5 45  Tischendorf, 1977;Cern§ et al. , 1985)
P& B, ERR T ESME SR Ba fl St AR,
FERREIERARIN Eu 055, LERX B LAFHS A 5k
HA, BAR e SBhRE T RENRIK A S ESERER

T T YT

Ty

TR T T

T

5 ATk RIR O 18 1 5 U H 0 s v £ 9 [ (i
RS AR AE{E S Medonough et ol. , 1992)

Fig. 5 The primitive mantle-normalized spidergrams for
leucogranite of the BST pluton ( Normalization values are

from Mcdonough et al. , 1992)

(Cullers and Graf, 1984 ; Taylor, 1992), Rb/Sr [L{EZE 4k F
58 ~ 182, L & F & 3R L #b 7% F 35 {4 (0.32, Taylor and
Melennan, 1995)

Nb #1 Ta BHEHE, B4R 19.59 x 107° ~45.28
x 107°Ff14.21 x 107° ~7.81 x 107°, & F ST H{E
(Nb #25 x 10°%,Ta 2§2.2 x 10°°, Taylor and McLennan,
1985) S RENE SRR SR, EVA RIS RS
K,

Ga 5H(21.96 x10™° ~30.84 x 10 °)B¥E T AL
KHE(<1x 107°~40 x 10°°, Cem§ et al. , 1985) 1 [E
RATHHE (I8 x 1077, $14 X %,2005) ; Al/Ga HfH
(2217 ~3134 % 2){&F Cem§ et al. (1985) 4R4H 1L K AF
HI{H (2000 ~ 8000) Al 5 4 X % ( 2005 ) 4844 iy o [ 7E b A
¥E( ~7900) ., #XTT Ca T, Al B #E AB KA MEH



2726

Z#( Goodman, 1972) | [ AL AL/Ga W18 o — 45 75
BERHKATTRER B Ak RARIR O 5 A NI X 5L A .

6 it
6.1 HAKE

FHACK RS IR G IE R A &8, 21 Fe Mg Hl Ti %5, CaO
SRALTT ASL &, 4555 6 Rb/Sr Hufl, RS BH R
E R . B KHY CaO/Na, O HAE (0.09 ~0. 13) A
TFE & & R (Sylvester, 1998) , WREIERNK HHY Ca0 & EH
fit, RABSHARKREZREXZEM, S EHAK AL
FHCEK RS By SHEAME AVGa M. H At AT
BRI RIBTRE K E R IR K X R 9B ETE
JERINE A RBRKBIA, BT &R & —-SUER, M S
ARGy Ca REZELN(Castio ot al, 2000), $hAh, G147
Sk RE R B AR R A R B Rb AL F e DL 358 Ao 5 3R
B4 e A e, B R X N Y BEEX B TE, FA
Rb ;E{u,%g%:]:}#%ﬁh%iﬂfﬂp(éemy et al. , 1985; )
PR H,1984) W Ak RAKATRERE AN A&
(BRBRE) TR A B =4, M PR3 K, 0/Na, O
FEAE (0. 82 ~0. 89) #l Mg . Fe &8 HH , AT M= B LIA
B4 3= (Patino Douce and MCCarthy, 1998) | 3 5 H: i X |
MEREET S BB EREE X (8 3)#H -2

BE B E RSB, FEW BT HA
i ( Harris and Inger, 1992 ; Nabelek et al. | 1992; Castro et
al. , 2000) ;

Ms + Qtz + Pl—Al - silicate + Melt + Kfs + Bt (1)
Bt + Qtz + Pl + Al —silicate—Grt( Crd) + Melt = Kfs

(2) HERLEETE 700 ~ 800°C Z AR, FE R = &K
Je Ak Rl CBOBE (1) ), T 224 TELBE AR L 800°C B, 14 o= B 4%
HREFHFFHEARRL(2) ., FERALRAERRGEIERS P, A%
TR RAS B0 (U 24 %%, 2003 ) , IR il A S R 1
¥R (860 ~810°C , JIIZ 24,2003 ) W HL B W) Uh A 4
BITE R EE R TR, R, B3k s IR IR A6 78 56 5 B TR IX
HRUELRE N T 860°C , LI (2) B &7, M T AR s
S HRTMERL R ROE N TREHPE LR AT
fio HAERCABIR AR S TR L BRIE E W
4 FY, HEXAFAEARFAREM, #MEHAALR
e 5 AR 48 1 2 B TR X 1 R

6.2 HIERX

PRUURR R 280 BRI ML A SR A E B
3, &2 5T 4 K A E E YL H (Herzberg et al. , 1983;
McKenzie, 1984 ; Rudnick and Fountain, 1995; Pitcher, 1993,
Kay and Kay, 1993 ; &1k B A& 1L, 1996 ; F i 9% 71 )8 2 5,
1999) . JREAW MM BRI BT T T i m = e
b A AL, (ER A L YR F vh- 3R 72 A 16 5 2, R AR o

B LFR 2008, 24(11)

Acta Peirologica Sinica

JARBRIEIAE SR MR, IS RE R AR R R
B, H R IEE B9 35km B[ 55 78 oK FNE B MR B E TR
fE 7= KB JE B A ( Petford et al. , 2000) , I, VT4E 3k
B4 1E#F (Pitcher, 1993 ; Vaughan et al. , 1997 Snoke et al. |
1999; Gu et al. , 1999; Petford et al. , 2000; White et al. ,
2008 ) 2 B TR UE A I W] DL B AR AT, & A
(] {8 LT AL A 4% (intraplating ) () T BB A0 A (B2 24 %,
2006 ; 3k 8 .5, 2005 ; R RA4E% 2007 ) 3B UL TR K ILBEILR
R I3 X P iR KN ZBT ST R E
WRIR AR H B R TR S, LR R DM A A B
IR EA L THEE0T 8 S IR (BIGE 9445 ,2006) .

HACR AR AIER A RNE QSR MEA (FASEH
BRA ) TEH- 35T, 2857 iR (> 860°C ) JG K 5 Al T il 2t
RS BBl b 5T i 2 Y #3378 ( England and
Thompson, 1984, 1986 ) 1R ¥ 15 B, & 4048 By T 4N A
(Castro et al. , 2000) . X F AR, BT - DY
Rk REE, THRREERNMEREREATE TRY
HEX &R FKIERD, DTS T RRBIEAEK, sTAR
BIoT R Y, I S, P 4 e 77 26 T 300 0 - S i 00
B ( R4 ,2005; £ /g 5% ,2006) . FHit fEEHINAAA
KR ERROE R EH BRI AR AFE - LT, W
BEZEMN R E(SARE) R ERRAAER I .

FEH MBS THRAE X B ER R RS
B H b FRARARAR 2 T 316. 5 ~ 305Ma( JESF 1% ,2005) , & K
LU AE PR BT 5 e T B I T AT o A, B 3k RIR TR A
N EESRT®EITE(NL. Ta f1 Y 5, A=ENE ALY,
BRI MPKE R &M, RAZE NI 5 R e
TR, WRAL F AR Rk a1 &, Bk, 4E & S H
A7 B AR o R Ll o X 2R TR LE PRSE I v /R R RA TR (B3R
BELE 1997 ;Li et al. |, 2003 ;Zhu et al. , 2005 ; i 2% 2006 ;
SRAWEFNAR JE,2006)

7 gk

Ak RARRLY TR &M (295.6 +1.3Ma) , I F
BRI ~214Ma) 27 T —RF M EGE , 5 o WA 8
KA BB SR SRS sh AR VE R AR L, B Ak R
EREAR - PR E S AZBNEE (R AR RE)
Z DR ( >860°C) TR AER . BA kLA EEET
FEXTPLER FOMIIE B, SR IR S KN RIE A L.

i BRI RN R RAR MRS AT S
FRLRER, BHEAFRARLNEREZE N, THREE
KA OB BB RXI S L RS hEm LS
57BN T AR, —HE B
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