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The determination and a preliminary study of Sujiquan aluminous A-type
granites in East Junggar, Xinjiang

SU Yu-ping!"?, TANG Hong-feng', LIU Cong-giang'®, HOU Guang-shun'*?and LIANG Li-1i*?
(1. Institute of Geochemistry, CAS, Guiyang 550002, China; 2. Graduate School of Chinese Academy of Sciences, Beijing 100049,
China; 3. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, CAS, Guiyang 550002, China)

Abstract: Several types of granites are distributed in Karamaili area of East Junggar, Xinjiang, which consti-
tutes an important tin metallogenic zone. Biotite granites there have long been thought to be of S-type. Never-
theless, the study conducted by the authors shows that biotite granites in Sujiquan are actually typical aluminous
A-type granites characterized by enrichment of LILE (such as Rb, K) and HFSE (such as Zr, Hf) as well as
high FeO* /MgO and 10 000 Ga/Al ratios. These features are obviously different from those observed for I- and
S- type granites. Zircon U-Pb dating by LA-ICPMS shows that they were emplaced at about 304 + 2Ma, close
to the formation time of alkaline granites but later than the emplacement of calc-alkaline granitoids in this area.
Although these biotite granites possess high eNd(#) values, they were not derived directly from a depleted man-
tle, but were most likely formed by partial melting of mantle-derived juvenile crustal materials which were sub-
jected to deep burial and magmatic fractional crystallization. Trace element tectonic discriminant diagrams for
granites reveal that biotite granites belong to post-collision granitoids, which marked the end of orogenic move-

ment and the beginning of the intraplate evolution in Karamaili of East Junggar in late Carboniferous.
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Fig. 1 Geological sketch map showing the distribution of Karamaili granitoids in East Junggar northern Xinjiang
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Table 1 Petrochemical compositions of Karamaili granitoids in East Junggar

SIS SJ20 SJ28 SJ32 SJ37 SJ39 SJ31 SI35 1 2 3
SO, 79.33 76.94 75.75 76.63 76.46 71.78 64.99 51.81 73.62 77.49 73.81
TiO, 0.47 0.43 0.57 0.43 0.51 0.57 0.50 0.68 0.16 0.11 0.26
ALO; 8.21 9.60 10.86 10.33 10.48 12.98 14.064 18.39 13.27 12.24 12.40
Fe, O3 1.74 1.88 1.93 1.67 1.58 2.42 0.90 5.52 0.59 1.24
FeO 0.54 0.56 0.60 0.60 0.81 0.95 4.09 3.52 2.22 0.16 1.58
MnO 0.15 0.13 0.14 0.10 0.12 0.18 0.14 0.25 0.06 0.06
MgO 0.11 0.11 0.14 0.11 0.11 0.10 0.11 4.44 0.38 0.08 0.20
CaO 0.69 0.69 0.77 0.74 0.71 1.21 3.14 7.41 0.92 0.64 0.75
Na,O 3.43 3.52 3.54 3.61 3.43 3.48 4.34 3.82 3.11 4.16 4.07
K,O 3.92 3.91 4.40 4.13 4.14 4.30 3.06 1.14 4.76 4.25 4.65
P,0Os 0.20 0.20 0.27 0.23 0.23 0.28 0.30 0.50 0.01 0.04
0.70 1.53 1.01 1.28 0.97 1.60 3.42 2.40 0.24
98.79 97.97 98.97 98.58 98.58 98.25 96.21 97.48 100.03
NK A 1.20 1.04 0.97 1.01 0.97 0.80 0.71 0.41 0.77 0.93 0.95
AR 7.73 5.33 4.11 4.75 4.17 2.93 2.43 1.48 2.56 4.65 4.25
DI 91.80 93.00 93.50 94.20 93.70 88.10 77.40 40.20
NK A= Na,O+K,0O ALO; AR DI 1—
n=>59 1993 2— A n=9 2000 3— A

n=148 Whalen et al. 1987
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Table 2 Trace element contents of Karamaili granitoids in East Junggar
SIS S120 S128 SISl 8139 si31 8135 2 3
Sc 2.78 3.81 5.38 2.84 1.59 3.98 9.92 5.81 2.75 4.00
Cr 14.94 51.96 30.69 20.42 33.59 23.22 14.01 99.99
Ni 6.70 23.83 12.16 8.56 15.33 8.30 4.66 43.78 5.22 <1
Zn 83.96 83.08 55.51 61.81 47.22 93.49 73.49 79.66 34.56 120.00
Ga 23.83 25.13 21.12 22.02 20.57 23.03 20.97 16.61 18.22 24.60
Rb 224.8 292.0 103.8 222.1 210.4 117.6 91.3 26.9 240.8 169.0
Sr 6.51 4.006 35.27 4.02 7.90 39.14 140.80 342.10 3.56 48.00
Y 77.54 93.81 51.78 56.90 61.76 51.52 44.06 31.10 26.86 75.00
Zr 135.1 153.9 238.6 167.7 152.5 486.5 376.5 392.5 80.4 528.0
Nb 13.63 18.53 7.58 13.01 12.01 11.84 6.70 6.10 24.56 37.00
Mo 1.33 2.46 4.53 1.37 2.09 2.91 1.84 1.75
Sn 7.74 10.30 3.24 8.13 18.97 5.67 4.07 2.34
Ba 35.3 17.3 287.2 15.1 26.8 184.7 609.0 272.7 33.4 352.0
Hf 6.64 8.33 8.03 8.31 7.49 12.07 8.83 7.25 4.44
Ta 1.57 1.72 0.76 2.26 1.20 0.90 0.61 0.43 2.34
Th 16.10 20.03 9.90 11.21 19.07 10.08 8.03 1.67 33.60 23.00
U 3.72 4.21 2.89 2.84 3.14 2.60 4.29 0.79 9.51 5.00
La 28.30 27.00 32.82 18.31 19.31 45.01 22.00 9.57 31.00
Ce 61.57 64.93 72.33 38.19 46.59 88.39 49.34 26.25 53.90 137.00
Pr 8.89 8.13 8.79 6.08 6.57 9.72 6.12 3.77 6.08
Nd 36.95 34.42 36.03 25.81 28.47 36.43 26.19 18.35 20.31
Sm 9.70 9.13 8.13 7.01 7.95 7.25 6.20 4.94 3.96
Eu 0.05 0.03 0.20 0.02 0.04 0.24 1.25 2.00 0.36
Gd 11.57 11.49 8.73 8.49 9.73 7.71 7.37 6.32 3.91
Th 1.95 1.99 1.39 1.46 1.63 1.28 1.17 0.96 0.64
Dy 12.41 13.20 8.82 9.47 10.17 8.18 7.23 5.80 3.79
Ho 2.69 3.00 1.93 2.05 2.21 1.80 1.55 1.24 0.90
Er 7.98 9.04 5.61 5.91 6.32 5.33 4.57 3.45 2.80
Tm 1.21 1.44 0.85 0.91 0.94 0.83 0.68 0.50 0.47
Yhb 8.22 9.67 5.61 6.22 5.94 5.68 4.38 3.28 3.28
Lu 1.18 1.42 0.82 0.92 0.86 0.92 0.68 0.49 0.48
Ga Al” 5.48 4.94 3.67 4.03 3.76 3.35 2.71 1.71 2.81 3.75
oEu 0.01 0.01 0.07 0.01 0.01 0.10 0.57 1.09 0.28

ICP-MS Ga Al” 10 000 X Ga Al

—_
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Fig. 5 Trace element discrimination diagrams of biotite granites after Whalen er a/. 1987
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3 LA-ICPMS U-Pb
Table 3 Zircon LA-ICPMS U-Pb analytical results for the biotite granites from Sujiquan
Ma
2()()Pb 238U + 16 2(D7Pb 235U + 16 2071’)b ZUGPb + 1o ZUGPb 238U + 1o 2()7Pb 235U + 1o
1.1 0.0480 0.000 5 0.3517 0.0079 0.0532 0.0013 302 3 306 6
2.1 0.047 6 0.000 3 0.3498 0.004 6 0.0533 0.000 5 300 2 305 4
3.1 0.0489 0.000 8 0.3435 0.008 3 0.0509 0.0017 308 5 300 6
4.1 0.0477 0.000 6 0.3550 0.008 7 0.0539 0.0015 301 4 308 6
5.1 0.048 2 0.000 4 0.3473 0.004 1 0.0523 0.000 6 303 2 303 3
6.1 0.0477 0.000 8 0.340 4 0.008 4 0.0518 0.0011 300 4 298 7
7.1 0.0482 0.000 7 0.3522 0.0072 0.0530 0.0012 303 4 306 5
8.1 0.047 1 0.001 4 0.3402 0.0130 0.0523 0.001 4 297 9 297 10
9.1 0.046 5 0.0012 0.3278 0.0125 0.0512 0.0019 293 8 288 10
10.1 0.048 4 0.000 7 0.3488 0.0079 0.0523 0.0009 304 4 304 6
11.1 0.048 8 0.000 6 0.3759 0.0107 0.0559 0.0013 307 4 324 8
12.1 0.0484 0.000 4 0.3473 0.004 6 0.0520 0.000 6 305 3 303 4
13.1 0.0487 0.000 5 0.350 1 0.006 3 0.0521 0.0009 306 2 305 5
14.1 0.0478 0.000 5 0.350 4 0.004 7 0.0532 0.000 8 301 3 305 3
15.1 0.0472 0.000 6 0.3383 0.0077 0.0520 0.0010 297 4 296 6
16.1 0.049 8 0.000 4 0.3652 0.0056 0.0532 0.0010 313 2 316 4
17.1 0.048 5 0.000 8 0.3507 0.0059 0.0525 0.0012 305 2 305 4
18.1 0.0492 0.000 6 0.3652 0.006 5 0.0539 0.0013 309 3 316 5
19.1 0.046 9 0.000 6 0.3489 0.0100 0.0539 0.0013 296 4 304 8
LA-ICPMS U-Pb MUN HP 4500 W6pp B8y
0.06 |-
I A
= 0.05-
z A
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4 Sr-Nd
Table 4 Sr and Nd isotopic compositions of biotite granite in Karamaili East Junggar
w Sm 10 9w Nd 10°° "Sm "Nd "“Nd "Nd 26, tpu Ma  eNd ¢ 78y gy 26, I
SJ15 10.441 39.867 0.1583 0.512 884 5 554 6.30 1.106 688 28 0.656 11
SJ37 10. 186 34.398 0.176 5 0.512 905 5 579 6.00 0.959 025 15 0.61634
SI39 7.659 38.954 0.1189 0.512 785 5 587 5.90 0.737 406 18  0.699 56
Sm-Nd  Sr MAT262 Is, 8TRb %Sy 2 Rb Sr
7Sy 805y tpm tom=1 A In 1+ ™Nd "™Nd e ¥Sm " Ndgppe = ¥Sm Nd
X e‘M -1 - 143 Nd 144 Nd M 147 Sm 144 Nd = 147Sm 144 Nd M 147Sm 144 Nd = 0.1180 l47Sm 144 Nd M= 0.213 6
Nd "Nd py=0.513151 ¢ t =305 Ma
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