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Abstract The alkaline granites are widely distributed in Xinjiang. They are situated in the island arc, back arc basin and uplifted
area, and related to suture line of plate and deep fault . The alkaline granites are associated usually with ophiolite and continental
volcanic rock. and can be divided over 10 rock belts. It was indicated by the determine of isotopic ages that the intrusion of alkaline
granite followed closely the orogenic movement, they are regarded as post-orogenic granite. So that, the tectonic environment during the
forming of them, petrochemical composition, mineral constitutions and feature of trace elements are different from the anorogenic granite
( A type of granite). It is a geological characteristics in Xinjiang. that so many alkaline granites concentrate here and it is not usually
to see at home and abroad.
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Fig.1 Sketch map showing the distribution of the alkaline granite belts in Xinjiang

(The tectonic units and ophiolites are from He et al. ,1994)
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Fig.2 Kalamaili-Harlike alkaline granite belt showing the alkaline granites, ophiolites and continental volcanic rocks occured in

deep fault together
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Fig.3 Dalabute alkaline granite belt showing the alkaline
granites, ophiolites and continental volcanic rocks occured in

deep fault together
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¥l WULHEHERLFERSR CIPW E(%) "
Table 1 Petrochemical composition and CIPW values( % ) of alkaline granites

;=2 1 2 4 5 6 7 8 9 10 11 12 13 14 15 16
HHE 8725 8753 YM-1 QK-M4 QK-16  JH-11 QK-3 8743 gi6l 8762 KHS8 ABS-1 LP8 LPDR-1 TLD-1

PR AR KR TR BHE R R SLTM BRI MR R FRAR Ml MBS R SRR RR
$i0, 75.25 74.27 77.20 75.05 76.21 7250 75.37 76.28 74.90 7508 7222 77.07 75.18 76.82 75.84

TiO, 0.17 0.22 0.17 0.05 0.17 0.21 0.27 0.65 1.31 0.96 0.27 0.10 0.05 0.04 0.09
A0, 11.89 11.90 11.55 13.21 11.68 12.69 12.18 11.95 11.95 12.39 12,49 12.01 1170 11.26 11.57
Fe,0; 1.17 2.51 0.35 2.29 1. 80 3.16 1. 68 0.71 1. 10 1.06 1.26 0.41 0.86 1.00 1.07
FeO 1.04 0.76 0.68 0.07 0.57 0. 60 0.46 0. 82 1.47 1.27 1. 14 0.76 0.78 0.33 0.30
MnO 0.07 0.13 0.05 0.15 0. 14 0.15 0.21 0.04 0.05 0.05 0.11 0.05 0.05 0.03 0.06
MgO 0.05 0.05 0.10 0.10 0.20 0.20 0.13 — 0.48 0.41 0.30 0.30 0.10 — 0.30
Ca0 0.92 0.54 0.40 0.40 0.71 1. 10 0.18 0.73 0. 81 0.85 0. 80 0. 60 0. 60 — 0.20
Na,0 4.15 4.09 3.78 4.06 4.14 4.59 4.88 3.52 3.27 4.01 4. 68 3.16 4.05 3.94 3.75
K;0 4.41 5.00 4.57 4.34 4.28 3.95 4.63 4.61 4. 04 4.02 3.79 5.12 3.94  4.34 4.48

POs — — 003 006 010 042 012 009 009 008 007 014 — — 0
H,0* — — 04 016 014 020 029 039 030 012 200 016 178 159 1.41
e - - - — 0.17

T 9912 99.47 99.28 99.94 100.14 99.77 100.40 99.87 99.77 100.30 99.13 99.88 99.09 99.35 99.85

CIPW

q 32.94 31.15 37.03 34.07 34.70  29.43 30.04 37.08 38.43 34.11 29.36  37.42 35.94 38.16 36.98
or 26,29 29.70 27.30 25.70 25.29 23.44 27.32 27.40 24,00 23.71 23.05 30.33 23.92 26.23 27.09
ab 35.42 33.55 32.34 34.43 35.03  39.00 36.83 29.96 28.77 26.81 40.77 26.81 35.21 3410 32.48
an 0.80 0.00 1.06 1.60 0.65 2.37 0.00 3.05 3.45 3.69 1.93 2.07 2.17 0.00 0.75
c 0.00 0.00 0.00 1.25 0.00 0.00 0.00 0.06 0.94 0.09 0.00 0.51 0.00 0.08 0.29
m 171 2.25 0.51 0.57 1. 80 1.82 0. 90 0. 89 1. 11 1.47 1.88 0. 60 1.28 1.07 0.92
il 033 042 0.33 0.10 0.32 0.40 0.51 1.24 2.50 1.82 0.53 0.19 0.10 0.08 0.17
ap 0.00 0.00 0.07 0.14 0.23 0.98 0.28 0.21 0.21 0.19 0.17 0.33 0.00 0.00 0.09
ac 0.00 1.10 0.00 0.00 0.00 0. 00 3.89 0.00 0. 00 0. 00 0.00 0.00 0.00 0.00 0.00
di 252 1.25 0.64 0.00 1.43 0.28 0.09 0. 00 0.00 0. 00 1. 39 0. 00 0.76 0.00 0.00
hy 0.00 000 0.70 0.25 0.00 0.37 0.28 0. 00 1.20 1.02 0.91 .74 0.62 0.00 0.76
hm 0.00 0.59 0.00 1.90 0. 56 1.92 0.00 0.10 0.34 0.04 0.00 0. 00 0.00 0.29 0.46
ns 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

or 42 47 45 42 42 36 43 45 43 4 35 51 39 43 45

ab’ 57 53 53 56 57 60 57 50 51 49 62 45 57 57 54

an’ 1 0 2 2 1 4 0 5 6 7 3 4 4 0 1
H X B 8

DI 95 94 97 94 95 92 94 94 91 85 92 95 95 98 96

AR 5.03 6.43 564 4.22 5.24 4.25 7.67 4.57 3.68 4.08 4.51 4.82 4.71 6.56 5.65
R, 2443 2234 2697 2480 2538 2173 2142 2694 2780 2549 2191 2778 2602 2666 2633

R, 334 293 274 306 314 376 264 312 344 354 345 314 298 220 263
or,ab’,an’ Jj or,ab,an = MM 100% J5 & B BT & HE 455K
* R KT IR FR T LR Z I E AR,
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Table 2 Rock type, rock assemblage and mineralization characteristics of each alkaline granite belts in Xinjiang

=W AEAER AR (REBss 5 klE) B4k %
BURFFH AT PN B RYETE R A RN BRNKE; BRNKE;
BORBVE N AR R & HRAERA; EKA;
FRERAW BRI (RIR) BN A AEERE: ERERA; RS A
BAWIELR S BRRIBN AR LR A GREKA; BKBE
FREHBRATAE  HREGREERS RN AREERS; BIRBEA; RIKRIERA ARINEKS; Sn
BRI 2 BRRAINATER A A KA Kk, A%
R MINGEIEER S BaaBiEtss N ARENKE; BRAKE;
ZRERA
W@ER AW BN ERPETE K s BRI R B BMEKE; GRERSE; BEHE Au
B IR & B ERABMERS; B UREERE AHENKE; EaNEE; RN
ZRIERE; FRERE
AR R T AW FEA AT A BAHEKE: BEE-KERE:
ZaEBERKERS
Sk P PN A RETE R A R EKA; BRNKE; Nb.Ta
—“KIERA; BRERE ’
DA BEGRIEL R A R BAEERKE; ARGIEKSH; Nb.Ta
BAREB_KERE; #KIERE ’
Tk 4 WERNERIEIL R A Wik EKE

3 BRMERC A AR S RO SRt

3.1 RBEMMRRERE

BHX — o Bk R SR B ) — R AR R
AR T BRI AR B a B2 ST TR B 38 BA RS
fedutbk et R AR, o, BRIE R AR BR 2 LLET
0 X R E &SRB A RKIEREFHE, EE—/MM.
Btk S, R FNRETR R WL, B, #Y
WSAHWRAE 24 £ L ((TERE,1994) , 2 EH A H AR X
MEUURBNE . X HUBRFAE , — 77 T S BT IR M DX R
M ZHFE, — IS BRI ORI & TR AR
o XAAIFLREE FFEELR AR RERBETHRE
VB R SERAEFRZR. B2, FENRARENH
BB, BT U E B R A ER ST PR EL LW
HERE EFEBXAEEA RE . RS ELEEE
PAE R E ERIE .

e B 3 25 (1994 ) 7E LATE 3hie R 4 1 2 A IR W g 4
FREWRATHE RN, R NEMT KBS
B FROLRESERRFE LT LGB, £
BEER B ME LR BRBFER DL, N ¥ K,
BMTREER, FHMKERTREE . XM HEE R
BEGERE, BUE E Y R E .2 ER, R
M7 A AR BT RO A VR B R A - R A DA R
HHE. XEEPRIE(1993) ERBHERKHEE DR
FEEME-BEMES BTN S KA KL A =6 — &gt
AR B SCHE — B, AT 2 356 BR T 3 B R Ak A T R
WIRIFE S &K AF o

3.2 kA RERAIER

R E MR L BT R E R M T w477 @ M IESR
(1) AR ERAYBRET 8, (2) WK ERE
BEBLBEHZEREMERM .

(1) ena(ERYHERBRHER
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REFF. HRGHLBME R E 0T

AR R AR B M £y, (T) {8 (0. 60 ~6.40)
(£3), FWEEKE T CHUR(BREB A —E) B
Sm/Nd LB R R , — B IA N 2 TR X, X 45t
EFCLRBUE—BHNERL (EFRI%ED,1990; Kwon,
1993 ; B1A91.1994; K%, 19965 B4, 1997) . AL
M, Sr RN RERWIRXNE L. ETARBHE
R ena (T)EEBE T H B AL B B (300Ma ) 5 45 308 5 9
ena (T)E RS —EREEHRYREABRYE.

WIS BT R B AE D 20 (T) = +6.35 ~ +
7.60.T,, =710 ~ 737, RATW B A /RIBIE R ALK EH £, (T)
= +3.40.T,, =633; “EMBMEKE ey (T) = +7.26,
Tou =329, SWHIEREN ey, B Ty fHIE .

R FOEER e K AR A KR, B
H P EE N 2 R A KU A5 A K, X A K RIS TR
YHREIRESRELEEMBKREATERN(HERS,
1997) . WHEKEMNIE ey (T) HE2BEHN A KRB
BEFHEYRBEMBIE TR E, X5 BNEL
WA R FE B W B AR, B 04 v F0 B DA
X, BEMIERE AR ey (T) L, EATRE T HHEH
MR FE(LE4),

(2) Sr PR RMIER

XNEREFBUALREN ST REENME LB RS,
(*'Sr/%Sr) fHAEALEE 0. 6985 ~ 0. 7080 I35 BBl 4 ( F R,

B3 AWMRBHEEHER Sm-Nd B REE"
Table 3 Sm-Nd isotope data of the alkaline granites in Junggar
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1990; X145,1993; B {A#T,1994; XIKIE,1995; RIRE%,
1996; BFEE,1998) 454 Nd [0 R A9 5088 B g i B0 B A
(B4 A UBEE S AXRELRENE, U THBEY
RMHE R T 8, ST ( LR BT R
FOMBEEEZ, EARTHEHREMEERBNIER S

G)FMEERHER

BEA T (1995) A8, dEdE LML R BN A 4 5 XK IR
W3z BhEE R A R A B L, 1 )28 B F) T A9 Shira, Liruei 1)
K Amo LR TE B A A RIE R AU ZE 165 ~ 186Ma [H), 5574
) Red ed Dom 7L i< 5 T AU X 78 236Ma, T BR B A9 3% L
YEF(Z4EiE3h) 78 600 ~ 590 [RIFRE R T , N & K A4 Labrador
WAL R 5 7E 1260Ma JE A, T X 48 49 2 LU 32 3h 7€ 1900 ~
1600Ma [RIZ53R . J& 35 L6 34 2 ) 2 S B (X 38R L1 3= 3
MEERM A AN . Y EEFTHRIAZE 715 ~630Ma | T B 5
SRS TR B — & BT hL A G , BE BD R 7R A
£ 650 ~530Ma (M &; REREEE, KEERBM Bk
BB A B & G Tt ] BT AR O o (137 ~ 112Ma) |, T8
HIE R S TE BUTE 97 ~91Ma, AR BT A A0, B RBR B -B /R & L
SARER ST X B LiE B R AEFENS P (G RR R ILES) ,
MAZHBHELR EWEREEFEETERR . UG EL
BHERENBE HEEREELENER. CRER
AR A B e RS 1 5 R I A B A — MR B

2 - 1 2 3 4 5 6 7 8 9
¥ 2 BG-6 BG-28 XCl XC2 JR2 SwW2 B68 70-Ap 70-Sp
= o AR A IRIR A A Le) gy Lipd HATS FiEES  BITEE
Sm(10-¢) 6.46 11.74 7.06 5.52 13.49 14.74 5.063 551 712
Nd(10~%) 30. 37 56. 07 32.10 26. 187 70. 58 76.43 23.921 3560 3112
Sm/Nd 0.21 0.21 0.22 0.21 0.19 0.19 0.21 0.15 0.23
fSm/Nd -0.35 -0.36 -0.32 -0.35 -0.41 -0.41 -0.34 -0.52 -0.29
7 Sm/ " Nd 0. 1287 0. 1267 0.133 0. 1275 0. 1155 0. 1166 0. 1280 0. 0935 0. 1402
IONd/'Nd  0.512735  0.512535  0.512811  0.512816  0.512792  0.512806  0.5127791  0.512727  0.512831
eng(T) +1.40 +0.62 +5.54 +5.84 +6.1 +6.4 +5.7 +0. 60 +6.1
Tpu ™ (Ma) 566 856 641 590 557 541 663 647 834

* 3-6 WHEM; 7 IBAY; 8-9 8 Kwon, Ap NBEIKE; Sp WA

© EHRI%, 1990, FRRIER AR RIS B X RHBR



http://www.cqvip.com

2952

£ 000 http://www.cqvip.com|

Acta Petrologica Sinica %5 ¥4k 2006, 22(12)

-25 I I L 1

~50 0 50 100 150 200

B4 AWM ER Nd-Sr FA R B

7/
250 . 1000

M-M'- SRR, | -FEREERE: 1-RERNALEERKE;: I-BAHE | BEHE: V-EEBTEERE;
V-SRI S BERE: VI-BREE S BERE: I-FDRREERE

Fig.4 Nd-Sr isotope diagram of the alkaline granites in this region

3.3 ERUESHIRERLFENHG

(1) AaERFHARN: £E5aHERS LBtEE
KA BARAEE EH . EAHES BRARANER,
Bim, sl R, BT 246 7E 900 ~ 3000 TN, /5 &
Wiy R BFRALTEBIRA , R T 2000 ~ 3000 KAERE(ES),
UEsh, R AR R, JEE LM AR ER, — B8 > 8, )5
BUKHBB<8(K1). EHEIRN K R FAR HEAERE
R e L5 a7 R A A RS

2500
2000} R1=48i—11(Na-+K) —2(Fe+T1i)
R2 =6Ca-2Mg +A1 \
\\\
1500 | \
q \
~ \
R2 N TN
I BHEHERN \
1000 . . \oas
e, G \
FATL T TN
500t e £ ﬁg}igw \
UL Sl i, v
0 . , , BELY
0 500 1000 1500 Rl 2000 2500 3000 3500

5 AREEELSEELBRELRKEN R, -R, Bi#(ERX
YK T%,1995)

Fig.5 R,-R, diagram to distinguish the anorogenic from post-
orogenic alkaline granites ( diagram form are from Hong et al. ,
1995)

(2) %# TR LBRRNE S HE M LTRSS
FITRA P, B ERH LT R BB BR A 45 #E 4L 2> i R K
(B 6) ZR T BRMETE R & RIRRE , € 13 Rl RRAE R 86 0 1
FH AR EEMBEA, I BBER L85 (La-Sm) #i 2 2 BEM
#4, M E R L8843 (Gd-Lu) WIFEAFAR , AT 5 F HAt A 2
A

1000

100

FE i/ BRA PR

10

LaCe PrNd Sm EuGd Tb Dy Ho Er Tm Yb Lu

B6 BRHIER A KM T IT R BB AR R
(FER S & 4 PRBTS)
Fig. 6 Chondrite-normalized rare earth element distribution

patterns of the alkaline granites
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®4 WHEETHENRKBERLTERIE( x107°)
Table 4 REE and trace element contents( x 107°) of alkaline granites

F 5 1 2 3 4 5 6 7 8 9 10 11
L3R BG-23 QK ML HT ABS4 KHS-8 LP-8 LPDR-1 TLD-2 TLD-1 DS-7
) ik REFR LS mE FEEST 4l AR WRR RWNFR ERR ARl
Li 103 0.7 — 17.4 31.3 12.2
Be 10 4.2 6.3 7.9
4 5 4 L5 6.3 0.9 1.2

\'% — 1 3.1 — 0.1 1.2 6.7
Cr 18 17 19 28 35 22.7 20.9 16.6 7.2 11.4 17.3
Co — 1 3 2 1.4 3.4 0.3 — L1 2 —
Ni 4 59 18 54 46.4 67.9 L1 — 5.7 6.9 1.6
Cu 9 4.5 4.7 19.2 23 7.2
Zn 111 117 5 111 107 32.4 36.2 18.0 22.6 22.2 37.4
Ga 31.4 23.2 10.9 13.7 25.7
Rb 144 157 113 113 80.4 135 289 330 221 326 386
Sr 3 27 36 46 26.3 107 6.3 21.0 31.8 25.3 27.5
ir 743 298 177 174 199 215 209 173 109 115 197
Nb 73 30 105 59 21 26 96
Mo 0.5 0.5 0.5 0.4 0.5 2.5 4
Sn 16 5.1 5.2 5.8
Ba- — 48 520 282 166 616 78.6 173 169 76.6 225
Cs 2 3 6 1.7 2.2 5.1 11.7
Hf 15 12 8 8 9 7.3 5.6 4.9 6 8.5
Ta 8 1.5 0.8 0.7 0.3 0.8 8.1 6.9 1.8 3.55 12
W 2 1 3 1 1.2 L5 4.8 1.8 1.7 2.8 4.6
Pb 12 10.6 8.6 32.9 36 27.7
Th 10 16 11 10 6.6 12.4 20.1 65.8 27.2 41.7 189
U 3 2.4 1 1.6 1.9 3.5 6.8 4.8 6.9 19.3
La 57.0 106 37.2 36.8 98.2 24.8 30.4 24.9 24.6 26.3 61.9
Ce 114.2 255 79.4 78.3 190.2 55.2 66. 8 57.6 58.2 59.4 145
Pr 13.8 21 10.5 9.9 22.1 6.4 6.7 7 7.5 7.2 13
Nd 4.6 98 43.7 41.6 88.6 24.2 23.4 27.0 27.9 24.6 45.6
Sm 8.7 20 10.3 7.6 12.3 3.7 5.7 6.3 7.2 5.6 8.7
Eu 0.7 0.8 0.5 0.4 0.3 0.3 0.2 0.1 0.3 0.2 0.4
Gd 10.7 17 9.4 9.7 14.6 5.3 5.5 6.1 5.8 4.5 7.6
Tb .72 2.8 1.5 1.4 1.9 0.8 1.0 L1 L1 0.9 1.3
Dy 8.9 19.4 9.8 8.3 11.3 4.5 6.8 7.0 5.7 5.4 7.6
Ho 2.0 4.2 2.1 1.7 2.5 0.9 1.9 1.9 0.9 1.0 2.2
Er 5.2 12.0 5.9 5.5 7.2 2.5 4.4 4.3 2.8 3.5 5.9
Tm 0.8 1.8 0.9 0.9 L1 0.4 0.7 0.8 0.4 0.6 L1
Yb 5.8 12.1 5.5 5.2 5.7 2.1 5.9 6.1 2.4 4.1 9.9
La 1.1 1.4 0.7 L0 0.9 0.4 0.7 0.8 0.4 0.6 1.5
Y 42.3 107 43.6 57.4 24.3 39.9 39.4 26.5 29.5 51.2

* 348 711 B BRRALEEBISIBT ICP-Ms M5 , Bk oty B IL 77 5 30 BrERENE
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4 BRIEIERE SRR A

AR BN E S AFERENTEX:

(1) MESRY L. FHEX A (1985) £ K 1L K&
BAZMARILGHRAT S RENBIELRE(R(RLE
BEHE) ) BIEBARRIIR AW, SRR R TEN
ARERARABRERK: BEBIMEN  HEREA BRI
R WIS IIRE S

(2) &7 4: FIINERTIHMR (SEEEW) KEETE
RARE TEBMEER, FEAENT L RECHERE
WETRET U SEEEREREINRER.

(3) BF b AWMU ES Sn BILEAMULEH, &
HERTRIAGKETLEERME, HRTH R B A
THER, MZEE L MNEL ARG LR EELSE, B8
UER, USHBAZIE(NHERR) REBH0 A KKK
FR) B HIT K.

(4) FPRKBSEAHXNR: BHEREPCRAFK
REFHCREYR); SEEEEXNERETHERSESD
AEMERE AR

(5) BHRIE BY AL FHERBIEER & 74 KRk
REBE-MIEHRNTLAR, BTN, BEKIFH
BE O BRENE R

5 &k

(1) FHEwgT N, AR EEA LR, BERLEL
DA BRI [ IR R L R 5k % 8 R @300
#, R T AMRBMER S, P, GG LEEER AR
BAMR—ANEERMIERF @ 4830 # BHE S
BRIRMCEOAGRR EO¥SR 0¥l MER T
TURUR R RIIRACERHMES |, 83R T /5 & st
B B R A T B 2 A LA B F AR

(2) EWFAMEME b, EMNS5RRE K BE R
FUHR. ERYGEINIRS  E LR E LB ER+
I, BT REAER, R I Rk, SBORKERBRE
Ao XFRETREA AT BURES, 306 L b Y BRBUE 4 48
L&, R IR T A RIS WT R A VR AL BB A
ARBMEIERK & BT RN A R E S ILE RS E
WAL, BILRT/EE L NEEERE .

(3) BT LRIFE , BAETER & B R 270 i it B 4R
i, ZEFT AT AR 7 W BURFF AW TR EREW R RFE
B RERAT BNARAT FIREEF RS EKE
H B BER T AR A DO A W LRI TR
FHEBEER AW

(4) FXWHEER AT SREEWRE, RAREEL
BHETEH A — N E B, R X T e A
M—A . BRYETER &8 5 R RE A KOl E LR R 4L
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(OB - R A R TR NIRRT 2 o i = — 1K,
XREFEULREEMN,

(5) AXBMHERBEEAHFERS LA NRE RE.
48 EHP AR TR B BIMR, B T7E 2000 ~3000 4], R,
FR/NF 500, AR /N TF 8, X R K7 F A1 L AL R
ENEESH,

(6) Nd.Sr FMI Rk EHIERY, REVHE EER
BT SH; BRI aREAER BT Bx
KEREERHE SN, F(LasSm) HBEEK, B T3 2 Z2 5
(La-Sm) By R A BERE K BB X B FHAMERKE XK,
WA E R NERIER SN —TMEE,

(7) GEUBELERESH. € . MESRUKRKA.
ARNTAERBER, KPS S5SNRT LBER,

i  RRE B HIBFESRXARAET ERE.
RUBFHESMT RIS T, AEMRRSHEEZRES
BaRMITRHRE T ERIBRERL.,

References

Batchelor RA and Bowden P. 1985.
granitoid rock series using multication parameters. Chem. Geol. ,
48 43 -53

Bi H, Wang ZG, Wang YL and Zhu XQ. 1999. History of tectono-
magmatic evolution in the Western Kunlun orogen. Science in China
(D), 42(6): 604 -619

Bi CS, Sheng XY, Xu QS, Ming KH, Sun HL, and Zhang CS. 1993.

Geological characteristics of stanniferous Granites in the Beilekuduk

Petrogenetic interpretation of

tin metallogenic belt, Xinjiang. Acta Petrologica et Mineralogica, 12
(3): 213 =223 (in Chinese with English abstract)
Bonin B.
granitoid suites after a major orogenesis. Geol. J., 25: 261 -270
Boynton WV. 1984. Geochemistry of the rare earth elements: meteorite

1990. From orogenic to anorogenic settings: evolution of

studies. In: Henderson P (ed. ). Rare earth element geochemistry.
Elservier, 63 - 114

Bulan JR and Waff MS. 1979. Mechanical and thermodynamic constrains
on fluid distribution in melts. J. Geophys. Res., 84 6102 - 6108

Cao RL, Zhu SH, Zhu XK and Guan YB. 1993. Plate and terrain
tectonics of Northern Xinjiang. In; Tu GZ (ed. ). New improvement
of solid geosciences in Northern Xinjiang. Beijing: Science Press, 11
~26 (in Chinese)

Chen DL, Liu L, Che ZC, Luo JH and Zhang YX. 2001. Determination
and preliminary study of Indosinian aluminous A-type granites in the
Qimantag area, southeastern Xinjiang. Geochimica, 30(6): 540 —
546. (in Chinese with English abstract)

Eby G N. 1990. The A-type granitoids: A review of their occurrence and
chemical characteristics and speculations on their petrogenesis.
Lithos, 26: 115 ~ 134

He BC, Tan KR and Wu QH. 1994. Ages and Sr, Nd isotopic evidences
of Mantle source magmatite in the Bu’s gold deposit, Jimunai county,
northern Xinjiang. Geotectonia et Metallogenia, 18(3): 219 - 228
(in Chinese with English abstract)

He GQ, Li MS, Liu DQ, Tang YL and Zhou RH. 1994. Pleozoic crustal


http://www.cqvip.com

S EFE: RGN R B 6 R4

evolution and mineralization in Xinjiang of China. Xinjiang people’s
publishing house, 31 —220 (in Chinese with English abstract)

Hong DW, Wang SG, Han BF and Jing MY. 1995. Kind of tectonic
settings of alkaline granite and discrimination indicator. Science in
China (B), 25; 418 =426 (in Chinese)

Jin CW and Zhang XQ. 1993. A geochronology and geneses of the western
Junggar granitoids, Xinjiang, China. Scientia Geologica. Sinica, 28
(1) : 28 —36 (in Chinese with English abstract)

Kwon ST, Tilton GR and Coleman RG. 1989. Isotopic studies bearing on
the tectonics of the West Junggar region, China.
Tectonics, 8: 719 -727

Liu JY and Yuan KR. 1995. A study on Alkali-rich granitoids and related

mineralization in Eastern Junggar, Xinjiang, China.

Xinjiang,

Changsha,
Zhongnan University of Industry Press, 1 —140 (in Chinese)

Liu S and Yuan KR. 1995. The geological characteristics of Wulungu
high-alkaline granite belt, Xinjiang. Journal of Guilin College of
Industry 15(3) : 243 -257 (in Chinese with English abstract)

Liu W, 1990. Petrogenetic epochs and peculiarities of genetic types of
granitoids in the Altay Mts, Xinjiang Uygur Autonomous Region,
China. Geotectonica et Metallogenia, 14(1): 43 —56 (in Chinese
with English abstract)

Loiselle MC and Wones DR. 1979. Characteristics and origin of
anorogenic granites. Geol. Soc. Am. Abstr. Program, 11.: 468
Mitchell RH. 1990. A review of the compositional variation of amphiboles
Woolley and Ross (ed.):
Alkaline igneous rocks and carbonatites ( Special Issue), Lithos,

26:135 -150

Pearce JA, Harris NB and Tindle AG.
discrimination diagrams for the tectonic interpretation of granitic
rocks. J. Petrol. , 25(4) : 956 —983

Shen YC, Liu TB, Zeng QD and Li GM. 2001. Theories and methods for
gold deposits prediction. Beijing: Science Press, 66 — 99 (in
Chinese with English abstract)

Streckeisen A. 1973, Plutonic Rocks — Classification and Nomenclature
by an IUGS Subco-missin. Geotimes, 18:10

Streckeisen A. 1976. Classification of common igneous rocks by means of

in alkaline plutonic complexes. In;

1984. Trace elements

their chemical composition: A provisional attempt. New Jahr b.
Mineral, 1807 1

Wang SG, Han BF, Hong DW, Xu BL, and Sun YY. 1994.
Geochemistry and tectonic significance of alkali granites along
Ulunguar River, Xinjiang. Scientia Geologica Sinica, 29(4) ; 373 -
383 (iin Chinese with English abstract)

Wang WJ. 1996. The features and tectonic setting of alkali granites from
Dajiashan region, Barkol county. Xinjiang Geology, 14(2) : 159 —
169 (in Chinese with English abstract)

Wang ZG, Chen YL, Dong ZS, Wu MQ and Zhang J. 1993. The high-
alkaline intrusive rock belts in Northern Xinjiang: their geology,

geochemistry and genesis. In: Tu GZ (ed. ). New improvement of

solid geosciences in Northern Xinjiang, Beijing: Science Press, 163
-173 (in Chinese)

Wang ZG, Wang YL, Bi H and Zhu XQ. 2002. Three alkali-rich
intrusive rock belts newly discovered in the Mt. Kunlun — Mt. Altun
Region, Xinjiang, China. Chinese Journal of Geochemistry, 21(2) .
244 - 251

Wyllie SA and Tuttle OF. 1964. Experimental investigation of silicate
systems containing two volatile components. Part Il. ; The efforts of

£ 000 http://www.cqvip.com|

2955

NH3 and HF, in addition to H,O on the melting temperatures of
albite and granite. Am. J. Sci., 259(2) ;128 - 141

Xinjiang Regional Survey Party. 1985. Geology of granites in Tianshan
Mt. Beijing: Geological Publishing House, 22 — 180 (in Chinese)

Xu JF. 1993.
Micangshan area and their genetic information. Acta Petrologica et
Mineralogica, 12(3) : 269 —278 (in Chinese with English abstract)

Xu KQ, Sun N, Wang DZ, Hu SX, Liu YJ and Ji SY. 1984, Genesis
and mineralization of granites in South China. In: Xu KQ and Tu GZ
(eds.).
Science and Technology Press, 1 —20 (in Chinese)

Studies of essential minerals in alkaline rocks of

Granite geology and metallogenesis. Nanjing: Jiangsu

Zhang J. 1989. Geochemical Characteristics and evolutional process of
alkaline granites in Bulgan, Xinjiang. M. Sc. Thesis. Guiyang:
Institute of geochemistry, Chinese Academy of Sciences, 5 —28 (in
Chinese)

Zhao ZH, Wang ZG, Zou TR and Masuda A. 1996. Study on
petrogenesis of alkali-rich intrusive rocks of Ulungur, Xinjiang.
Geochimica, 25(3); 205 =220 (in Chinese with English abstract)

Zhou TX, Chen JF, Zhang X and Bao GB. 1997. Pb isotopic study of
Granitoids along the Bortala River, Xinjiang. Acta Geoscientia
Sinca, 18(Sup) : 89 —91(in Chinese with English abstract)

Zou TR, Cao HZ and Wu BQ. 1988. Orogenic and anorogenic granites
and their indicate standard in Altay, Xinjiang. Acta Geologica
Sinica, 60(3) :228 —243 (iin Chinese with English abstract)

M3 8% SOk

e, WMTT, WIKA.1992. RESHTEY A RIEKER LB
RS R P EB(B), 5:632-638

WRIE, RFE, KM, 8. 1993, FEILHRIR S5 iERE
R W BB R FEACREARIRBE SR LR
Bl dRet, 11-26

BRFTEe X R, F AR, B 2%, Ko . 2001, FEBIERE ENS SRR A
BRI A B RVIE 5T #hIR{E%E, 30(6) ; 540 - 546

BEE, XL, PhITAK, BEKT. 1998. IF ey (T) {0 HESS-T487E
B BB G A L E . BHEmEIR ,43(12) ; 1323 - 1328

BAARD, . 1994, SbHEF AT K & TR E AR AR K Sr,
Nd [F i RiEH. Kt S E %, 18(3): 219 -228

T EHY , 2R, XA, FERE &S, Rl . 1994, BT & A U FE
HALRRE . 5HAF: HEARDRM,31-220

BERT, £, S EAR, BT, 1995. BRAEAE R 5 10 B BRI 4y 2%
BIHEHIRE. PEFI¥E(B) ,25:418 - 426

AR, KB 1993, FiE TG HER /R 76 b A 2 A0 B RO L. 3R
Fl2:,28(1) ;28 - 36

XA, SAEIR. 1995, Bl & 40 TSI AL b4 S 0 b TR AR AT. Ak T2
BEZE4R, 15(3) ; 243 =251

XI5 1990. FBFURBUK ALX B WREMAER/E. KRk S
BB %, 15(3): 199 -208

NI, ER. 1995. FREAEBREBARELRLRIER. &
W Tk K2 AR, 1-140

A, XK, B KR, 256 BH. 2001. ' B4 5 KR T (Bt
Y i deEt: BlagtiR3t, 66 -99


http://www.cqvip.com

2956

FAR,HER UMAE, FER, I 1994 FRILERELR
AR Hb IR B HHy 15 . s R4 ,29(4) ;373 -383

T A6 1996, Frdl E B i B O (U —H#F B 16 5 & A IE R 37
BRI B, 14(2) 2 159 - 169

EPRL, BRER, EiRES. 1993, FRIURERBASH R MR
MR, W BOER AR BRI E R R 2 57
BER. JbE: BlEdRAE, 163 -173

FEX A 1985. RILER 2. JU5t: #UR M AR, 22 -180

P 1993 XEBEE R I ET YRR RERBER. SR
Y2edeE, 12(3) ; 269 -278

ek, WM, EAE, SIZR, NWE, BHT. 1984, KR

.00 0 http://www.cqvip.com|

Acta Petrologica Sinica #7553 2006, 22(12)

ARESRY. B R AT XRBRFARS L
£ B IHRREEAR DR, 1-20

TR 1989. FrEEA R RBAEIE K AR F AR R KRB AT
. o ER BRI F IR T8 3, 5 -28

BIRE, THRLAEAN, BT 19%. HESAHERBAER
HEET. thERfL, 25(3): 205 -220

FEZRAE , TSR, BRI, S EE R, 1997. 7 B 1 /RIS B i LIk 18 5 SR 2
A Pb R R AR, HiERFR. 183 T]) : 89 -91

RN, EHE, RN 1988, FEPUREE LK S FdEE LTER
BAREAIGRE. M, 60(3): 228 -243


http://www.cqvip.com

