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Guo X Y, Li M X. Petrogenesis of the Late Carboniferous Aolun granite in the southern Da Hinggan Mountains and its
insight into the evolution of the Paleo—Asia Ocean. Geological Bulletin of China, 2022,41(7):1191-1201

Abstract: In this paper, zircon U—Pb age, geochemical characteristics study has been conducted on the Aolun granite, which is located in
the Xing an block.The granite is composed of quartz monosite and monzontic granite. The zircon U—Pb age of monzontic granite is
315.620.9 Ma, indicating that they are the the products of magmatic activity in the Late Carboniferous.The Aolun granite is enriched in
Na(Na,O=3.27% ~7.24%)) , alkali( Na, O+K, O =8.19% ~9.17%) and belongs to weakly peraluminous—strongly peraluminous granite
(A/CNK=1.01~1.22) .The granite has lower XREE, without pronounced negative Eu anomalies( 8Eu=0.62~0.93) .1t also enriched
in some LILE(Rb, Th, K) and LREE, depletions Sr and different depletions HFSE( Ta, Nb, P, Ti) .The granite is a I—type granite and
belongs to the high K calc—alkaline series, and transitions to A —type granite. These features are similar to geochemical characteristics of
continental crust composition.Combined with tectonic enevironment discrimination diagram, the Aolun granite is the product of the early
stage post—orogenic extension, it is suggested that the region of the Paleo—Asian Ocean closed before the Late Carboniferous(315.610.9 Ma) .
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Fig. 1 Tectonic sketch map of the eastern Xing Meng Orogenic Belt(a) and simplified geological map of the Aolun granite(b)
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Fig. 2 CL images and dating of zircons for the Aolun granite
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£1 BLEE LA-ICP-MS %74 U-Th-Pb EELR
Table 1 Results of LA-ICP-MS zircon U-Th-Pb dating of the Aolun granite
Fa107 IF) 7 3 HEAf e/ Ma
Th/
U”'J .5% 207 Pb/ 207 Pb/ 206 Pb/ 207 Pb/ 207 Pb/ 206 Pb/
Pb Th U ) 1o 1o 1o 1o ) 1o o
206 Pb 235 U 238 U 206 Pb 235 U 238 U
1 5 73 97  0.76 0.0525 0.0015 0.3631 0.0105 0.0502 0.0003 308 65 315 9 315 2
2 5 59 94  0.63 0.0528 0.0015 0.3668 0.0105 0.0504 0.0003 321 64 317 9 317 2
3 5 67 87 0.78 0.0527 0.0015 0.3624 0.0107 0.0498 0.0003 317 66 314 9 314 2
4 4 62 75 0.82 0.0527 0.0018 0.3645 0.0128 0.0502 0.0003 315 78 316 11 316 2
5 4 50 74 0.68 0.0527 0.0024 0.3639 0.0169 0.0500 0.0003 318 106 315 15 315 2
6 4 45 72 0.63 0.0527 0.0023 0.3653 0.0158 0.0503 0.0003 315 99 316 14 316 2
7 5 62 86 0.73 0.0527 0.0019 0.3639 0.0131 0.0501 0.0003 316 81 315 11 315 2
8 6 82 107 0.76 0.0527 0.0014 0.3650 0.0101 0.0502 0.0003 316 60 316 9 316 2
9 12 160 225 0.71 0.0526 0.0008 0.3648 0.0056 0.0503 0.0003 311 35 316 5 316 2
10 4 57 77  0.74 0.0528 0.0022 0.3662 0.0154 0.0503 0.0003 319 94 317 13 317 2
11 6 90 107 0.85 0.0528 0.0015 0.3649 0.0104 0.0502 0.0003 318 64 316 9 316 2
12 3 45 60 0.75 0.0813 0.0045 0.5617 0.0298 0.0501 0.0005 1229 109 453 24 315 3
13 7 86 130 0.66 0.0526 0.0012 0.3635 0.0084 0.0501 0.0003 311 52 315 7 315 2
14 3 35 58 0.60 0.0527 0.0025 0.3650 0.0176 0.0502 0.0003 316 109 316 15 316 2
15 6 82 115 0.71 0.0526 0.0015 0.3649 0.0102 0.0503 0.0003 312 64 316 9 316 2
16 4 22 71 0.32 0.0519 0.0022 0.3595 0.0154 0.0502 0.0003 282 97 312 13 316 2
17 5 7 118 0.06 0.0527 0.0015 0.3642 0.0107 0.0501 0.0003 315 66 315 9 315 2
18 9 116 151  0.77 0.0526 0.0009 0.3645 0.0067 0.0503 0.0004 310 41 316 6 316 3
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Table 2 Major,trace and rare earth elements compositions of the Aolun granite

FEf g5 PM303—-1 PM301-10  PM301—-11 PM303-2 D3935 PM301-13 PM301-12
T AR TRAERE
Si0, 66.78 71.88 72.41 70.21 70.88 76.76 72.37
TiO, 0.72 0.49 0.42 0.46 0.43 0.11 0.4
AL, O, 16.02 14.69 14.57 15.17 15.16 12.25 15.37
Fe, O, 2.52 1.91 1.61 2.63 2.26 0.95 1.48
FeO 1.25 0.25 0.27 0.25 0.15 0.13 0.17
MnO 0.09 0.05 0.03 0.06 0.04 0.02 0.04
MgO 0.65 0.20 0.24 0.14 0.13 0.10 0.11
CaO 1.99 0.37 0.55 0.66 0.75 0.36 0.43
Na, O 4.99 4.56 3.73 5.17 4.51 3.27 7.24
K,O 3.50 4.09 4.46 4 4.38 5.29 1.34
P,0O4 0.23 0.11 0.09 0.08 0.09 0.02 0.09
CO, 0.1 0.06 0.17 0.04 0.06 0.08 0.06
H,0" 0.94 1.13 1.25 0.91 0.94 0.51 0.76
DI 83.42 92.95 91.93 91.68 91.40 96.25 94.41
A/CNK 1.03 1.17 1.22 1.08 1.12 1.04 1.09
Ty 3.00 2.57 2.26 3.07 2.82 5.23 3.38
Na, O+K, O 8.49 8.65 8.19 9.17 8.89 8.56 8.58
K,0/Na, O 0.7 0.9 1.2 0.77 0.97 1.62 0.19
TFeO 3.52 1.97 1.72 2.62 2.18 0.98 1.50
TFeO/MgO 5.41 9.84 7.16 18.69 16.80 9.85 13.65
Rb 61.6 101.0 139.0 49.9 92.6 122.0 23.2
Nb 11.8 11.8 13.8 9.96 10.3 6.83 9.87
Ta 1.28 1.33 1.74 1.19 1.47 1.74 1.00
Th 5.70 5.70 9.85 3.72 6.89 18.10 2.72
Ba 879 788 714 875 819 368 288
Sr 283 113 99.6 93.7 183 73.9 47.4
Zr 304 303 289 330 258 90.4 276
Hf 8.24 8.4 8.17 9.21 7.35 3.4 7.76
Ni 5.78 6.29 5.99 4.14 5.12 15 6.92
Cr 6.65 8.1 5.46 8.17 3.58 5.1 6.11
La 27.20 26.30 34.00 27.90 22.80 11.90 13.30
Ce 68.70 58.70 77.30 71.30 48.50 20.70 31.30
Pr 8.48 7.65 9.75 8.72 5.95 3.00 5.16
Nd 35.50 30.60 38.10 35.10 23.50 11.20 23.50
Sm 8.00 6.31 8.04 7.78 5.11 2.39 6.18
Eu 2.24 1.40 1.46 1.90 1.33 0.50 1.30
Gd 6.45 5.00 5.90 6.82 4.35 1.85 5.30
Tb 1.20 0.99 1.11 1.17 0.69 0.37 0.97
Dy 6.80 5.79 6.02 6.77 4.35 2.30 6.10
Ho 1.37 1.22 1.21 1.33 0.88 0.49 1.23
Er 3.96 3.63 3.55 4.00 2.65 1.55 3.58
Tm 0.63 0.60 0.58 0.65 0.43 0.28 0.61
Yb 4.29 4.09 3.84 4.49 2.94 2.07 4.24
Lu 0.61 0.59 0.56 0.65 0.45 0.32 0.60
Y 34.90 32.60 32.00 33.90 25.40 13.80 30.50
SREE 175.43 152.87 191.41 178.58 123.94 58.92 103.38
SLREE 150.12 130.96 168.65 152.70 107.19 49.69 80.74
SHREE 25.31 21.91 22.76 25.88 16.75 9.23 22.64
SLREE/SHREE 5.93 5.98 7.41 5.90 6.40 5.38 3.57
(La/Yb) 4.55 4.61 6.35 4.45 5.55 4.11 2.24
(La/Sm) 2.20 2.69 2.73 2.31 2.88 3.21 1.38
(Gd/Yb) 1.24 1.01 1.27 1.26 1.22 0.74 1.03
dEu 0.93 0.74 0.62 0.78 0.84 0.7 0.68
Mg# 22.27 13.60 17.79 7.66 8.45 13.60 10.20
T,./°C 833 856 857 853 834 744 837
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