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The determination of Beilekuduke aluminous A-type granites
in east Junggar, Xinjiang

LI Yong-jun', YANG Gao-xue', WU Hong-en’, SI Guo-hui', JIN Zhao' and ZHANG Yong-zhi’
(1. Earth Science & Land Resources College of Chang’ an University, Xi’ an 710054, China;
2. Institute of Geology for Exploration of Nonferrous Metals, Urumqi 830000, China)

Abstract: The Beilekuduke biotite granites in the study area have long been thought to be of S-type. Nevertheless,
the preliminary research conducted by the authors shows that biotite granites are actually typical aluminous A-type
granites, which have the following characteristics : enriched silica (SiO, =75.25% ~76.67% ) and alkali ( Na,O
+K,0=8.08% ~8.97% ), low magnesium (MgO =0.02% ~0. 18% ) and calcium (CaO =0.39% ~
0.89% ) ,obvious variation of oxidation index (W =0.02 ~0.12), high FeO'/MgO ratio (12.71 ~84.51, 34.55
on average ). K,0 >Na,0, NK/A =0.86 ~0.95 (0.92 on average) , A/CNK =0.97 ~1.02 (higher than 0.95) ,
thus belonging to sub-aluminous — ultra-aluminous calc-alkali — weak-alkali rocks. In trace element and REE
characteristics, the rocks are enriched in HFSE (such as Ga, Zr and Hf) and depleted in Ba, Nb and Sr. 10 000
Ga/ Al ratios (2.97 ~4.20) are exclusively higher than the lower limit value of the A-type granites (2.6) , obvious
higher than average values of I-, S-type granites (2.1 and 2.28, respectively). In Zr, Ce, Nb versus 10 000 Ga/
Al and FeO" / MgO versus ( Zr + Nb + Ce + Y ) , SiO, diagrams , the samples fall into the area of A - type granites ,
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and are obviously different from things of I-, S-type granites. The above characteristics show that Beilekuduke bio-

tite granites are very similar to such typical aluminous A-type granites in the world as aluminous A-type granites in

the coastal area of Fujian Province, in west and east Jungaar and in the Lachlan fold belt of southeastern Australia.

In Nb-Y —Ce, R, — Ga/Al and R, — R, tectonic diagrams, they belong to post-orogenic granites. The determina-

tion of the Beilekuduke typical aluminous A-type granites not only has geological significance in the study of the

crust material composition and tectonic evolution in Kalamaili area but also opens up a new orientation in looking for

tin resources related to aluminous A-type granites in northern Xinjiang.
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Fig. 1 Geological sketch map showing the distribution of the
Beilekuduke granite in east Jungar (afterl:50 000 geological map”)
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1—CQuaternary; 2—Carboniferous Heishantao Formation; 3—granodio-
rite ; 4—granite porphyry; 5—alkali-feldspar granite; 6—adamellite; 7—
monzogranite ; 8—shatter zone ; 9—pulsation invasion; 10—invasion rela-
tionship; 11—tectonic belt boundary; 12—fault and its serial number;
13—granite belt; 14—tectonic area; 15—national boundaries; 16—place
name; 17—sampling section location and its serial number; 18—study
area; I,—Altay tectonic belt; I,—Aermantai tectonic belt; II,—Kal-
amaili tectonic belt; II,—Junggar basin; IlI;—Jiangjunmiao tectonic belt;

(D—Eerqisi fault; @—Aermantai fault; 3)—Kalamaili fault
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Table 1 Major (wy/ %) and trace element (w,/10 ) contents of the Beilekuduke granite in east Junggar

[ee) 1 2 3 4 5 6 7 8 9 FH{E

BESS IV20-1 VISS-1 VIS3-1 VI23 IV9-1 IV-17-1 IV-15-1  NV-1-3 IV-16-1 A3 SRR e AR
Si0, 76.67  16.37  76.34  75.96  75.88  75.53  75.34  75.33  75.25  75.85 76.15 77.49 73.81
TiO, 0.11 0.06 0.09 0.03 0.11 0.12 0.16 0.03 0.10 0.09 0.49 0.11 0.26
Al 0, 11.91 12.22 12.21 12.72  12.20  12.51 12.54  12.86  12.51 12.41 10.41 12.24 12.4
Fe,0, 0.04 0.16 0.23 0.18 0.15 0.05 0.10 0.08 0.28 0.14 1.87 1.24

FeO 2.22 1.84 1.70 1.70 2.15 1.94 2.25 1.79 1.64 1.91 0.68 0.16 1.58
MnO 0.03 0.02 0.02 0.04 0.02 0.03 0.03 0.03 0.03 0.03 0.14 0.06

MgO 0.09 0.04 0.08 0.02 0.10 0.11 0.18 0.04 0.08 0.08 0.11 0.08 0.20
Ca0 0.56 0.47 0.55 0.39 0.50 0.71 0.89 0.57 0.81 0.60 0.80 0.64 0.75
Na, 0 3.48 4.00 3.90 4.47 3.61 3.69 3.52 4.40 3.60 3.85 3.50 4.16 4.07
K,0 4.60 4.54 4.45 4.22 4.88 4.83 4.64 4.57 5.13 4.65 4.15 4.25 4.65
P, 05 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.01 0.01 0.01 0.23 0.04

VowN 0.01 0.01 0.16 0.01 0.10 0.18 0.01 0.07 0.30 0.09 1.18 0.24

SR 99.73  99.74  99.74  99.75  99.71  99.72  99.69  99.78  99.74  99.71 99.71 100.00

NK/A 0.90 0.94 0.92 0.94 0.92 0.90 0.86 0.95 0.92 0.92 1.00 0.93 0.95
A/CNK 1.02 0.99 1.00 1.01 1.01 0.99 1.01 0.97 0.97 0.99 0.99 0.96 0.95

FeO"/Mg0  25.92 55.01 22.99 84.51 22.00 18.24 12.71 46.48 23.10 34.55 22.84 13.40
4 0.02 0.08 0.12 0.09 0.07 0.03 0.04 0.04 0.15 0.07 0.80
Na,0 +K,0  8.08 8.54 8.35 8.69 8.49 8.52 8.16 8.97 8.73 8.50 7.65
Ba 57.6 15.5 27.6 9.04 98.8 146 146 16.2 100 68.53 94.4 33.40 352
Rb 230 428 320 598 208 276 217 357 312 327.3 195.11 240.8 169
Sr 21.2 7.3 16.2 9.27 38.7 42.1 61.9 12.3 63.2 30.24 16.15 3.6 48
Y 82.6 101 80.1 117 64.4 64 51 45.4 88.4 77.10 65.55 26.9 75
Zr 154 122 148 146 197 172 153 87.8 159 148.8 222.38 80.4 528
Nb 9.76 19 14.4 25.5 8.86 9.54 7.93 33.8 11.2 15.55 12.77 24.56 37
Th 20.4 27.4 17.2 46.4 23.1 22.8 19.2 23.4 26.1 25.11 14.40 33.6 23
Ga 21.9 26.9 25.8 28.3 19.5 22.3 19.7 27.8 21.8 23.78 22.62 18.2 24.6
Ni 3.88 2.32 2.73 2.98 4.11 3.03 3.54 2.79 4 3.26  12.48 5.22 1
Cr 4.5 12.2 16 10.6 20.2 12.1 11 24.5 11.4 13.61 29.14
Hf 7.05 8.09 7.3 11.1 7.14 7.33 5.78 10.8 7 7.95 8.47 4.44
Sc 2.61 3.28 2.28 3.28 2.34 2.81 3.33 4.18 2.4 2.95 3.40 2.75 4
Ta 0.5 2.31 1.38 4.23 0.59 0.79 0.57 9.6 1.08 2.34  1.41 2.34
Co 1.65 1 1.29 1.2 2.01 1.86 2.43 1.16 1.47 1.56
Li 83.4 150 38.3 320 20.4 86.1 88.6 14.6 81.6 98.67
Be 4.99 6.04 7.97 20.5 5.1 7.39 5.18 14.1 5.2 8.50
B 8.99 7.68 9.49 46.2 7.17 12.6 7.07 9.4 13 13.51
W 1.26 2.69 2.24 8.9 1.34 1.38 2.38 2.2 2.01 2.71
Sn 6 19.5 13.5 80 7.6 8 9 9.15 16.5 18.81
Mo 0.79 0.76 1.33 1.12 2.37 0.83 1.06 0.92 2.52 1.30
La 37.7 22 25.2 13.7 38.1 33.3 38.2 10.4 22.2 26.76 28.46 31
Ce 86.8 57.8 60 37 83 74.5 76.5 24.8 54.4 61.64 62.00 53.9 137
Pr 12.9 8.02 8.59 5.44 12.5 10.2 11.1 3.21 7.43 8.82 8.03 6.08
Nd 49.6 30.4 32.6 19.1 47.5 37.2 39.9 11.6 28 32.88 33.02 20.31
Sm 12.6 9.08 9.11 6.18 12.2 8.72 8.97 3.25 7.24 8.59 8.12 3.9
Eu 0.16 0.02 0.06 0.017 0.2 0.28 0.34 0.03 0.19 0.14 0.10 0.36
Gd 12.1 8.46 8.67 5.86 11.4 8.68 9.17 2.94 7.04 8.26 9.62 3.91
Th 2.56 2.2 2.03 1.77 2.32 1.76 1.7 0.75 1.68 1.86 1.62 0.64
Dy 14.9 14.8 12.8 13.6 12.8 10.2 9.12 5.6 11.2 11.67 10.38 3.79
Ho 3.09 3.28 2.8 3.32 2.56 2.18 1.88 1.35 2.55 2.56  2.28 0.9
Er 9.02 10.1 8.56 11.6 7.36 6.68 5.56 5.21 8.07 8.02 6.70 2.8
Tm 1.67 2.14 1.72 2.89 1.36 1.31 1.05 1.54 1.7 1.71  1.03 0.47
Yb 10.6 14.6 11.1 22.1 8.71 8.89 6.96 14.6 11.4 12.11 6.89 3.28
Lu 1.48 2.1 1.56 3.4 1.19 1.3 0.97 2.46 1.67 1.79 1.02 0.48
LREE 199.8 127.3 135.6 81.4 193.5 164.2 175 53.3 119.5 138.8
HREE 138 158.7 129.3 181.5 112.1 105 87.4 79.9 133.7 125.1
SREE 337.8 286 264.9 263 305.6 269.2 262.4 133.1 253.2 263.9
LREE/HREE 1.45 0.80 1.05 0.45 1.73 1.56 2.00 0.67 0.89 1.18
dEu 0.04 0.01 0.02 0.01 0.05 0.10 0.11 0.03 0.08 0.05 0.02
3Ce 0.95 1.05 0.98 1.03 0.91 0.97 0.88 1.03 1.02 0.98
(La/Yb) y 2.4 1.02 1.53 0.42 2.95 2.53 3.70 0.48 1.31 1.82
(La/Sm) y 1.88 1.52 1.74 1.39 1.96 2.40 2.68 2.01 1.93 1.95
(Gd/Yb) 0.92 0.47 0.63 0.21 1.06 0.79 1.06 0.16 0.50 0.64

10 000 Ga/Al _3.68 4.40 4.23 4.45 3.20 3.57 3.14 4.32 3.49 3.83  4.21
B9 1 ~5 AR AEERAER S ,6 ~9 HBR B RK ALK E s HEf B BRI A 7 WS S8, R CR AL 07 R0 e , 76+ s
JCZE ] ICP JFEF 63 7 4347 ;NK/A = (Na, O + K,0) /AL, 05 (43 F ) ; A/CNK = AL, 05/ (NayO + K,0 + CaO) (FE/R L), FeO" = FeO +0.9
Fe, O FALFEEL W = Fe, 05/ (FeO + Fe, 05 ) s RUEM /KI5 7 SRARIT A BUAE i 55 B8 51 18 75 K745 (2006) SCiik 6 ANRE 5T 3908 s i AR I A
TUAE b A K 5 | B R AGAE 55 (2000 ) SCHRHY 9 MR S P H4 8 MR AE BT A TUAE R 2 148 /MHE S P R 51 B Whalen 55(1987) ,
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Fig. 3 Primitive-mantle normalized frace element spidergrams
(after Pearce, 1984 )
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primitive-mantle data from Sun and Medonough (1989)
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K4 Zr.Ce Nb.Y NK/A—10 000 Ga/Al DI} FeOT/MgO ~(Nb +Zr + Ce + Y) [Efi# (#& Whalen 25, 1987)
Fig. 4 7Zr, Ce, Nb, Y, NK/A —10 000 Ga/Al and FeO"/MgO — (Nb +Zr + Ce +Y ) discrimination diagrams(after Whalen et al. , 1987)

KIS i oo R B oA (5 15 7% , 1989)
Fig. 5 Chondrite-normalized REE patterns
(after Henderson, 1989)
BB AR HELL(EOR B Sun F1 McDonough (1989)
chondrite data from Sun and McDonough (1989 )

JREGERTT A BUAER o DU AT mO 8 B e i) £ 1
R CER AR R ], B R R 4R 5 A T AE R
AT RA BRI K0 NayO 7 4 F1 5 1 FeO'/
MgO \Ga/Al HE{E A S AR Y CaO  MgO | TiO, il P, 05
G URAE T DRI S BIFER S Z B 728
R, {HHCH, 2T 291. 45 ~349.99 Z [a], A [F]
THPEAE A R, (B (2% <280) 5 Ti A1 P35 4
PIARAR, KR HE il 1 P, 05 5850 0. 01% , X 54/
XE RS RUAE R A TR A, S R B

PO i~ > 0. 10% ), HFfor 5 AE HT k47
P, Os A7 3G pyka®h, I, 55 A BB R A 5 S AL
B3 e B BRI PN D PR AT BB AEAE A 5T 22 31, G TR P
bTE ST INOER PN d S S2Y =T 3 A iUE 7S "R AN
BERAOSET YR s S as e, Bz, DU RS v
BB R A AR 1 TEL S BB K A, AR T
— MR BRE A BUAE B, TR B R A AR BT A TUAE
1o

W DU PEAR ve 8 o BEAE o T E R AR T A AR
R, X — 2 ISR 55 (2006a,2006b ) AN 5E
A8, %A TR IR A 2 R R PR 2 B ) A
P AT R 17 22 BL 3 X 3t 52 9 S5 A B % ) s
AT G Y 1 T R S, 3R Dy AR IR BB SR L S
HEHBT A BB A A R0 S IRTTRE T 5,

BRI A BIAE 1 AR AR RE B R 7R — & R AL
W, A BUE A T U 5 e Rk A
K, I, A Loiselle 55 (1979) IR A BIAE
RS LAE  FE1% 5 T W9 — 52 B = N b i
JT 2 W e B ORTE, RIS T IF 2 U, AR
Fer 5T e B ( Collins et al. ,1982; Whalen et al. ,
1987 ; Eby, 1992; B H) %, 1994 ; T {5 25,1995 ; it
RITAE,1995) , A BUAE b ol 20 3 D Al Ll F S 3
W2, o aildn s Ay F0A, AUE AA FIPA Y,
ATRA AR 084 SRR 4 1] o8 o A ] £ O A4
TP, o, A (B AA) BUDRJE TR T B 1 X uk
FRRAT R A sl At N o A R A,
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T T Rl A1 BB AR E 2 Ja B 5K B BE, I A 1%
SIIFIR IR 5 A, (5 PA) BUAE b 5 2 I ELHRE I
o1 Tl 0 4R 8 S A B i e B T
e, AR LIRSS UG A A RDIF 6 B 5K, HAL A
IR BRI i I A Z R AR . fENb - Y -
Ce(E 6)F1 R, —10 000 Ga/Al( & 7) F K L, #E5
IR A, PA X fE Ry — Ry s PR 55 40 (1A
8) L, M7t 1S AR B o R, 2 BT DL 38l 2

SR BB T TR 4G R 2 )5 A 1L R
[1g=8

LA-ICP-MS f 41 U-Pb JU4FEZ5 SRR, D18 4 #R
SLR A BB A TR U AR (284 Ma) J& T AR HE M /K
Je RIEAR TR B 2T 2 Y ] 330 ~265Ma Z (8] (35
45 ,2006) W B AR MBS ZR S A8 Tl P 12 1

K16 Nb—Y - Ce 5K (4 Eby,1992)
Fig.6 Nb—Y — Ce discrimination diagrams( after Eby, 1992)

7 R, —10000 Ga/Al JI 5 & (H5HK T4, 1995)
Fig.7 R, —10 000 Ga/Al discrimination diagrams
(after Hong Dawei et al. , 1995)

K8 R, — R, ik P14 ) 5 1K1 f# ( §i& Batchelor and
Bowden, 1985)
Fig.8 R, — R, tectonic envirments discrimimiation diagram
(after Batchelor and Bowden, 1985)

( R PEEE, 1994 ; Han Baofu et al. , 1997) flFHi 3
TREAL B A O 245, 1990 3 BRI LAE, 1994 5 55
FRIEAF,1994) BIE U (300 Ma £c45) , 9 HENE
IR SRl 3 XA IS A G S . X —IAUS AR
VHENES KRR A2 Bt X oty 2R AR e SR i A
KE—3,

C A 1B 58 2 B (2% 5 8 55, 19905 2% 4 %,
1995) , iz g s s oy e it a4,
R B BV 28 45 25 1) 7 00 £ i DR A7 e
HAERG PRI G 1 Bl SR A R, ) Y
Wli AR 32 , R 7 22 FEA BIR 3 £ G P 2 22 Oy i ] ik
ARUFZE ;Mo et Rl 43 L A 25 0, H TR R 1Y
TECHR IV i 2H ) AR 2 st 7 (i) RBIE 35 A7 /b
ili (] 5 AR T 2 U AR ) ) 283 8 40 b R 45 b 0 S A
FHUA R 5 TR 5 VR 7™ A TR AR A3 A 1Y) ik
FE R KT IR KRB 2O AL, T2 0 3L B i, M
WA BARARIH TG , 4 X AR BT B
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