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A preliminary study of granitoids in western Inner Mongolia
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Abstract: In the Huluntaolegai area of western Inner Mongolia, close to China-Mongolia border, several grani-
toid plutons occur in the Mesoproterozoic and Carboniferous country rocks, of which the Yinggete-Bagemaode
pluton is the largest one. This pluton has greatly varied lithologies, composed of quartz diorite, granodiorite and
granite, which contain abundant relicts of country rocks and have experienced intrusion of younger granites and
pegmatites. According to previous data, the Yinggete-Bagemaode pluton may be Late Paleozoic in age, whereas
other small plutons dominated by red granite and potassium feldspar granite such as the Kuchuwula and Yilian
plutons, which occur within or to the west of the largest pluton, were possibly emplaced in the Mesozoic. Un-
fortunately, neither reliable chronological constraints nor geochemical data for these plutons are available. In

view of this situation, the authors conducted a preliminary study of these plutons in order to determine their
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emplacement ages and geochemical characteristics. SHRIMP zircon U-Pb dating reveals that the Yinggete-Bage-
maode pluton was emplaced at 313 = 5 Ma Late Carboniferous  and this pluton was cut by the quartz mon-
zonite at 130 + 2 Ma Early Cretaceous  whereas the Kuchuwula and Yilian red granite plutons were emplaced
at 277 £2 and 278 =4 Ma respectively suggesting products of Early Permian instead of Mesozoic magmatism.
Geochemically Yinggete-Bagemaode pluton shares characteristics of I- and A- type granites with 10 000 Ga Al
of 2.15~3.04 and negative Ba Nb Ta P and Ti anomalies while the Kuchuwula and Yilian plutons are a-
luminous A-type granites showing significantly negative Ba Nb Ta P and Ti anomalies and high 10 000 Ga

Al ratios 4.02~4.89 . All the Late Paleozoic plutons are characterized by positive eNd ¢ values 0.90~
3.43  like the coeval granitoids in North Xinjiang Mongolia and Northeast China in this respect and thus

are indicative of crustal growth in the study area. In contrast the Early Cretaceous quartz monzonite has signifi-

cantly negative eNd t value —8.71 implying a dominantly crustal origin possibly derived from the Meso-
proterozoic metamorphic rocks in the study area with some involvement of depleted-mantle derived materials.

Key words granitoid zircon age isotope crustal growth Inner Mongolia
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Fig. 1 Limits of the Central Asian orogenic belt and location of the study area in the Central Asian orogenic belt
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1 SHRIMP U-Pb
Table 1 SHRIMP zircon U-Pb data for granitoids in western Inner Mongolia

wp 10°° 206p}, 23875
Spot 206ph, % Th U 27pp* 25U 16 2060pp* 28U 16 err corr
U Th 200pp * Ma

HQO758
1 1.97 74 80 .30 1.09 128.6 + 3.2 0.156 + 0.0328 0.020 14 + 0.000 504 0.117
2 1.00 132 113 2.44 0.8 135.7 +2.2 0.162 + 0.0194 0.02127 + 0.000 340 0.140
3 1.22 200 212 3.61 1.06 132.3 2.0 0.138 + 0.0138 0.020 74 + 0.000 311 0.149
4 1.35 182 186 3.24  1.02 130.0 + 1.9 0.142 + 0.0156 0.02041 + 0.000 306 0.134
5 0.00 113 113 2.03 1.00 130.3 + 2.4 0.190 + 0.0125 0.020 87 + 0.000 376 0.269
6 1.57 163 72 2.77 0.44  124.7 £ 3.2 0.117 + 0.0176 0.01942 + 0.000 505 0.178
7 1.11 198 238 3.58 1.20  132.4 + 2.1 0.109 + 0.016 4 0.020 76 + 0.000 332 0.106
8 0.00 43 27 0.669 0.63 114.6 + 2.9 0.148 + 0.0148 0.017 94 + 0.000 466 0.248
9 0.61 364 330 6.25 0.91 126.8 + 1.4 0.130 + 0.0116 0.01987 + 0.000 219 0.126
10 3.71 65 56 1.13  0.87 125.8 £ 5.5 0.173 + 0.0640 0.019 71 + 0.000 867 0.120
11 0.00 134 56 1.98  0.42 110.0 + 2.2 0.153 + 0.0109 0.01720 + 0.000 344 0.286
12 2.85 48 40 0.838 0.83 125.4 + 4.0 0.134 + 0.0456 0.01965 + 0.000 648 0.095

HQO781
1 0.74 145 72 6.21  0.49 311.1 + 4.8 0.332 + 0.0262 0.049 44 + 0.000 791 0.198
2 0.42 182 97 7.70  0.53 308.0 + 5.7 0.354 + 0.0226 0.048 94 + 0.000 930 0.299
3 0.15 465 227 19.4  0.49 305.9 + 3.5 0.351 +0.0123 0.048 60 + 0.000 583 0.339
4 0.56 165 94 7.12 0.57  315.0 + 3.6 0.367 + 0.0235 0.050 08 + 0.000 601 0.183
5 0.62 390 220 16.3  0.56  304.4 + 6.6 0.344 + 0.0175 0.04840 + 0.001 065 0.436
6 0.54 147 103 6.37 0.70 315.7 + 3.6 0.389 + 0.0198 0.05020 + 0.000 602 0.231
7 0.61 203 112 8.81 0.55 316.0 + 3.3 0.348 + 0.0205 0.050 24 + 0.000 553 0.181
8 0.18 321 156 4.2 0.49  323.6 + 2.6 0.365 + 0.0179 0.05147 + 0.000417 0.164
9 0.60 133 108 5.51 0.81  302.6 + 4.3 0.375 + 0.0285 0.04805 + 0.000 673 0.190
10 0.00 245 131 10.7  0.53  318.1 + 2.9 0.367 + 0.0132 0.050 58 + 0.000 475 0.262
11 0.00 204 84 8.51  0.41 306.1 + 3.2 0.382 + 0.0133 0.048 63 + 0.000 535 0.306
12 1.10 106 61 4.48 0.58 306.1 + 4.6 0.344 + 0.0306 0.048 64 + 0.000 730 0.173

HQ0794
1 0.67 235 105 8.53  0.45 265.2 + 3.0 0.322 + 0.0245 0.041 99 + 0.000 462 0.149
2 1.36 110 33 4.23  0.30 279.6 *+ 4.5 0.310 + 0.0403 0.044 32 + 0.000 709 0.125
3 1.08 243 97 9.17  0.40 273.7 + 5.6 0.312 + 0.0246 0.04337 + 0.000911 0.266
4 0.73 260 106 9.74  0.41 272.8 + 3.0 0.346 + 0.0218 0.04323 + 0.000 467 0.180
5 0.52 244 95 9.33  0.39  279.1 + 2.9 0.338 + 0.0206 0.044 24 + 0.000 487 0.173
6 0.00 299 124 11.0  0.41 271.2 + 6.9 0.335 + 0.0147 0.04300 + 0.001 118 0.586
7 0.07 1170 130 191 0.11 1121.4 £ 6.1  2.013 £ 0.0175 0.190 0 +0.001 064 0.648
8 0.43 275 120 10.4  0.43 277.3 + 3.8 0.335 + 0.0257 0.04395 + 0.000 615 0.181
9 0.31 714 375 27.2  0.53 278.7 £ 1.7 0.3168 + 0.008 24 0.044 18 + 0.000 269 0.232
10 0.54 229 83 8.66 0.36  276.9 + 3.1 0.330 + 0.024 4 0.04389 + 0.000 483 0.154
11 0.94 334 152 12.6  0.46  274.1 + 3.7 0.302 + 0.0223 0.043 37 + 0.000 607 0.185

HQ0799
1 0.83 248 90 7.42  0.36 219.0 + 2.5 0.234 + 0.0234 0.03456 + 0.000 415 0.114
2 0.63 298 126 10.9  0.42  266.7 + 2.6 0.303 + 0.0188 0.04225 + 0.000 418 0.159
3 1.03 246 95 9.15 0.39 270.6 + 3.6 0.295 + 0.0215 0.042 87 + 0.000 600 0.186
4 0.36 344 119 13.4  0.35 285.0 +2.7 0.305 + 0.0159 0.04520 + 0.000 434 0.186
5 0.42 210 96 7.97  0.46 277.3 + 3.3 0.313 + 0.0194 0.04395 + 0.000 527 0.198
6 0.55 261 87 10.1  0.33 283.6 + 3.0 0.313 + 0.0163 0.044 98 + 0.000 495 0.205
7 1.02 242 98 9.14  0.40 275.0 + 3.1 0.296 + 0.0222 0.043 58 + 0.000 523 0.154
8 1.02 249 89 9.54  0.36 278.5 + 3.1 0.302 + 0.0269 0.044 14 + 0.000 530 0.130
9 0.29 395 202 15.0  0.51 278.3+2.6 0.312 + 0.0112 0.044 12 + 0.000 424 0.268
10 1.10 236 85 9.03 0.36  278.2 + 3.0 0.313 + 0.0182 0.044 10 + 0.000 485 0.192
11 0.68 331 121 12.9  0.37 284.1 + 2.7 0.322 + 0.0D3 0.04506 + 0.000 437 0.155
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2 wi % wp 107¢  Nd

Table 2 Major wy %  trace element wy 10 % and Nd isotopic analyses of granitoids from western Inner Mongolia

HQO758  HQO0793  HQ0794 HQO0794R  HQO0798  HQ0799  HQO778  HQ0779  HQ0780  HQO781

SiO, 60.42 77.12 79.70 79.71 77.36 76.69 76.24 75.93 77.37 76.01
TiO, 1.66 0.15 0.12 0.12 0.11 0.15 0.10 0.09 0.17 0.16
ALO; 14.58 11.60 10.63 10.61 11.84 11.70 13.15 13.05 12.67 13.57
Fe,05" 8.17 1.89 1.31 1.31 0.91 2.05 1.10 1.64 1.02 1.01
MnO 0.10 0.02 0.01 0.01 0.01 0.01 0.02 0.04 0.03 0.03
MgO 1.98 0.04 0.04 0.04 0.05 0.06 0.03 0.04 0.30 0.24
CaO 4.39 0.09 0.17 0.17 0.27 0.29 0.52 0.55 1.44 1.41
Na,O 3.56 3.31 3.12 3.11 3.64 3.55 4.43 4.38 4.01 4.06
K0 3.54 4.92 4.44 4.42 4.85 4.74 4.28 4.24 2.61 3.41
P,0Os 0.58 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 0.03
LOI 0.62 0.67 0.64 0.64 0.68 0.87 0.44 0.32 0.47 0.39
Total 99.60 99.82 100.19 100. 15 99.73 100.13 100.33 100.30 100. 12 100.32
A ANK 0.83 1.06 1.04 1.04 1.01 1.02 1.02 1.02 1.05 1.05
A NK 1.50 1.08 1.07 1.07 1.05 1.07 1.10 1.11 1.34 1.31
Li 62.6 9.70 9.45 34.6 3.60 3.91 14.7 22.4 23.5 21.2
Be 4.57 4.79 4.80 4.69 3.56 6.56 3.00 4.08 1.58 1.56
Sc 16.5 1.65 1.63 1.43 1.80 2.09 5.45 6.32 2.7 2.74
\% 122 1.46 1.44 2.15 2.05 2.67 6.45 6.00 12.8 17.0
Cr 4.98 1.40 1.29 2.12 5.44 6.47 3.92 1.68 2.29 2.24
Co 13.6 0.99 0.99 1.11 0.51 0.69 0.20 0.22 1.79 2.14
Ni 2.79 2.27 2.21 2.10 0.62 1.40 2.96 0.60 1.52 0.92
Cu 16.4 1.84 1.62 2.91 2.27 3.52 0.90 1.37 6.69 4.23
Zn 195 95.5 94.2 94.4 41.9 72.8 46.4 65.7 16.9 14.8
Ga 29.6 28.4 27.5 25.5 25.6 24.9 20.9 21.0 14.9 15.4
Ge 1.74 4.80 4.67 3.59 1.81 1.88 1.76 2.03 1.26 1.27
Rb 109 281 277 239 230 220 143 163 59.2 72.3
Sr 773 13.6 13.1 14.9 19.8 21.2 41.8 40.0 161 177
Y 31.9 101 102 77.5 60.9 66.5 27.5 28.5 12.5 10.8
Zr 635 509 503 365 293 368 241 245 118 103
Nb 45.1 30.9 31.0 23.9 20.4 22.3 16.2 14.9 5.82 7.82
Cs 2.95 59.7 58.4 68.0 3.19 3.93 6.00 10.9 9.59 11.3
Ba 1661 130 124 129 135 128 532 539 432 572
La 95.7 59.0 57.4 48.5 43.5 51.8 14.3 32.1 26.3 24.2
Ce 201 126 125 102 93.9 111 43.5 51.5 60.6 51.0
Pr 22.8 14.6 14.4 12.0 10.5 12.6 4.04 7.25 4.83 4.38
Nd 89.3 57.4 56.9 48.0 40.9 48.6 15.4 27.2 15.6 14.6
Sm 14.7 12.4 12.3 10.3 8.33 9.69 3.68 5.46 2.31 2.17
<u 3.37 0.55 0.54 0.49 0.53 0.55 0.53 0.73 0.50 0.52
Gd 10.8 12.3 12.2 9.98 8.04 9.29 3.54 4.74 1.88 1.79
Tb 1.26 2.12 2.07 1.65 1.33 1.52 0.62 0.74 0.26 0.23
Dy 6.01 13.2 13.1 10.4 8.07 9.27 3.97 4.49 1.49 1.28
Ho 0.98 2.86 2.88 2.21 1.73 1.98 0.84 0.95 0.32 0.28
Er 2.32 8.11 8.25 6.24 4.93 5.56 2.43 2.73 0.96 0.83
Tm 0.30 1.26 1.27 0.97 0.78 0.86 0.39 0.45 0.16 0.14
Yb 1.74 8.14 8.13 6.31 5.20 5.69 2.79 3.20 1.14 0.99
Lu 0.24 1.17 1.16 0.91 0.77 0.86 0.44 0.50 0.19 0.16
Hf 11.3 11.8 11.4 9.01 7.03 8.39 5.98 5.98 3.08 2.69
Ta 1.71 2.14 2.14 1.76 1.52 1.74 1.14 1.07 0.44 0.46
Pb 24.3 29.8 29.7 19.1 17.8 21.8 32.6 31.7 13.4 15.3
Th 7.86 23.3 23.1 18.8 17.4 18.7 15.8 15.9 19.6 18.8
U 2.24 4.01 3.94 3.71 2.91 3.60 2.59 2.32 1.92 1.49
Nd "Nd 0.512109 0.512565 0.512565 0.512598 0.512550 0.512692 0.512652 0.512549 0.512595
+26 0.000013 0.000013 0.000012 0.000011 0.000014 0.000013 0.000012 0.000014 0.000013

eNd ¢ -8.71 +0.90 +0.90 +1.83 +0.98 +3.14 +3.28 +2.55 +3.43
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