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1 LA-CP-MS
Table 1 LA-CP-MS zircon U-Pb age determinations for quartz diorite
( x10°) ( Ma)
Pb U W6pL /28U £l | "Ph/PUxlo | P"Ph/*Phb+lg | *Pb/PU+le | P Ph/*Uxle | ' Ph/*®Ph+lc

1 6 | 257 |0.0205£0.0001 | 0.1376 £0.0087 | 0.0486 =0. 0030 131 1 131 28 130 = 146
2 5 | 243 |0.0203 £0.0001 | 0.1365 £0.0081 | 0.0487 =0. 0029 130 +1 130 +8 133 +138
3 3 154 | 0.0204 £0.0002 | 0.1366 £0.0132 | 0. 0485 +0. 0046 130 =1 130 13 125 +224
4 5 | 245 |0.0205£0.0001 | 0.1374 £0.0059 | 0.0486 =0. 0020 131 +1 131 +6 129 +97
5 3 143 | 0.0204 £0.0002 | 0.1364 £0.0129 | 0.0485 +0. 0046 130 1 130 £12 123 £225
6 7 | 327 |0.0202 £0.0001 | 0.1352 £0.0063 | 0.0486 =0. 0022 129 1 129 26 127 =107
7 9 | 414 |0.0202 £0.0001 | 0.1371 £0.0055 | 0.0492 +0.0019 129 +1 130 +5 156 +92
8 5 | 217 |0.0201 £0.0002 | 0.1356 £0.0132 | 0.0490 +0. 0047 128 +1 129 +13 150 +224
9 8 | 353 |0.0202£0.0001 | 0.1350 £0.0063 | 0.0485 +0. 0022 129 +1 129 +6 123 +108
10 6 | 257 |0.0203 £0.0001 | 0.1367 £0.0087 | 0.0489 =0. 0030 129 +1 130 =8 143 + 146
11 7 | 296 |0.0202 £0.0001 | 0.1357 £0.0073 | 0.0487 0. 0026 129 +1 129 =7 135 125
12 7 | 305 |0.0201 £0.0001 | 0.1359 £0.0065 | 0.0489 +0. 0023 129 +1 129 +6 145 111
13 8 | 302 |0.0199 £0.0002 | 0.1375 £0.0044 | 0.0502 =0. 0015 127 +1 131 24 206 =70
14 22 | 909 | 0.0203 £0.0001 | 0.1367 +0.0032 | 0.0489 +0. 0011 129 +1 130 +3 142 +53
15 6 | 268 |0.0205=0.0001 | 0.1375 £0.0044 | 0.0486 +0.0015 131 1 131 24 130 71
16 8 | 339 |0.0206+0.0001 | 0.1370 +£0.0021 | 0.0481 =0. 0007 132 1 130 22 106 +34
17 7 | 311 |0.0204 £0.0002 | 0.1370 £0.0176 | 0.0488 +0. 0063 130 +1 130 =17 137 301
18 3 118 | 0.0205 £0.0004 | 0.1376 £0.0179 | 0. 0486 +0. 0065 131 22 131 217 130 £315
19 3 139 | 0.0208 £0.0002 | 0.1369 £0.0130 | 0.0477 +0. 0044 133 +1 130 £12 83 £222
20 5 | 243 |0.0206=0.0001 | 0.1364 =0.0081 | 0.0481 +0.0028 131 1 130 =8 103 +138
21 5 | 233 |0.0206£0.0002 | 0.1375 £0.0155 | 0.0485 0. 0054 131 1 131 15 124 +263
22 8 | 337 |0.0207 £0.0002 | 0.1364 £0.0035 | 0.0478 +0.0011 132 +1 130 +3 88 +54
23 5 | 236 |0.0207 £0.0002 | 0.1366 =0.0181 | 0.0479 0. 0061 132 1 130 =17 95 304
24 5 | 237 |0.0204 £0.0001 | 0.1376 £0.0099 | 0.0490 +0. 0035 130 + 1 131 £9 147 + 166
25 3 151 | 0.0207 £0.0002 | 0.1364 £0.0109 | 0. 0478 +0. 0038 132 1 130 £ 10 90 +189
R lo 1 2.1~25 206 pp, /38y 130 + 1 Ma

RCKS,
o ()

® e
20 P

Q900 0
PP

@lﬁg»o'

(b)

Fig.2 Cathodoluminescence images of analyzed zircon grains in granodiorite ( a) and quartz diorite ( b)
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2 LA-ACP-MS U-Pb
Table 2 LA-JACP-MS zircon U-Pb age determinations for granodiorite
( x10°) ( Ma)
Pb U P/ HUxle | Pb/PUxlo | Pb/™Pbxle | Ph/HUxle 2P/ U 1o X7TPh/*Ph 1o
1 15 645 0.0205 £0.0001 | 0.1366 £0.0039 | 0.0483 +0.0014 131 +1 130 +4 112 +66
2 11 467 0.0206 +0. 0001 | 0. 1368 +0. 0041 0. 0482 +0. 0014 131 +1 130 +4 111 +70
3 11 A 0.0207 0. 0001 | 0. 1351 +0. 0046 0. 0474 +0. 0016 132 +1 129 +4 71 £80
4 10 413 0.0208 0. 0001 | 0. 1368 +0. 0047 0. 0477 +0. 0016 133 +1 130 +4 85 +81
5 10 437 0.0206 0. 0001 | 0. 1370 +0. 0043 0. 0482 +0. 0015 132 +1 130 +4 108 +74
6 15 640 0.0206 0. 0001 | 0. 1369 +0. 0044 0. 0483 +0. 0016 131 1 130 +4 113 +76
7 16 663 0.0205 +0.0001 | 0.1363 +0. 0032 0. 0483 +0. 0011 131 +1 130 +3 112 +55
8 12 535 0.0205 +£0.0001 | 0.1360 £0.0066 | 0.0482 +0.0023 131 +1 130 +6 109 +114
9 16 685 0.0206 £0.0001 | 0.1367 £0.0039 | 0.0482 +0.0014 131 =1 130 +4 111 67
10 15 45 0.0205 +0. 0001 | 0. 1365 +0. 0039 0. 0483 +0. 0014 131 +1 130 +4 112 +66
11 20 854 0.0204 0. 0001 | 0. 1354 +0. 0026 0. 0481 +0. 0009 130 +1 129 +3 104 46
12 15 633 0.0205 0. 0001 | 0. 1364 +0. 0037 0. 0483 +0. 0013 131 1 130 £3 114 +63
13 9 367 0.0207 0. 0001 | 0. 1360 +£0. 0048 0. 0477 +0. 0016 132 +1 129 +5 84 +81
14 11 438 0.0203 0. 0001 | 0. 1368 +0. 0078 0. 0489 0. 0027 130 +1 130 £7 142 +132
15 11 470 0.0205 0. 0001 | 0. 1353 +0. 0051 0. 0479 +0. 0018 131 +1 129 +5 96 +89
16 14 587 0.0204 £0.0001 | 0.1370 +0.0049 | 0.0486 +0.0017 130 +1 130 £5 130 £83
17 9 391 0.0204 +0.0001 | 0. 1363 +0. 0061 0. 0485 +0. 0022 130 +1 130 +6 123 +105
18 19 795 0.0205 +0. 0001 | 0. 1370 +0. 0034 0. 0485 +0. 0012 131 1 130 £3 122 +58
19 7 366 0.0205 0. 0001 | 0. 1368 +0. 0069 0. 0484 +0. 0024 131 1 130 £7 119 +118
20 11 467 0.0204 0. 0001 | 0. 1371 +0. 0041 0. 0488 +0. 0015 130 +1 130 +4 136 +70
21 9 374 0.0207 0. 0001 | 0. 1367 +0. 0059 0. 0479 +0. 0020 132 +1 130 +6 97 £9
22 11 468 0.0205 0. 0001 | 0. 1368 +0. 0047 0. 0484 +0. 0016 131 +1 130 +4 119 +80
23 8 342 0.0205 +0.0002 | 0. 1364 +0. 0091 0. 0483 +0. 0032 131 +1 130 +9 112 £ 155
24 15 619 0.0205 +0. 0001 | 0. 1362 +0. 0035 0. 0481 +0. 0012 131 +1 130 3 106 +60
25 15 622 0.0204 0. 0001 | 0. 1361 +0.0047 0. 0484 +0. 0017 130 +1 130 +4 117 +81
i1 lo ;2,125 206ph /28y 131 + 1Ma
3 (wt%)
Table 3 Analytical results of the major elements in the Early Cretaceous intrusive rocks( wt%)
Si0, | TiO, | ALO; | Fe,0; | FeO | MnO | MgO | CaO | Na,O | K,0 | P,O5 | LOL
1247b 64.24 | 0.54 | 14.74 1.88 [3.45| 0.10 | 2.88 |[2.04 | 3.07 | 2.89 | 0.24 | 3.92 | 99.99
P19B1 71.68 | 0.40 | 13.53 1. 81 0.62 | 0.03 | 0.67 | 1.27 | 3.58 | 5.28 | 0.11 | 0.60 | 99.57
DG041 69.10 | 0.35 | 15.59 2.31 1.08 | 0.03 | 0.76 | 0.81 | 4.45 |4.39 | 0.17 | 1.22 | 100. 26
27 65.24 | 0.60 | 15.11 3.14 [2.10 | 0.07 | 1.47 |2.92 | 4.52 | 4.20 | 0.19 | 0.34 | 99.91
1663 61.32 | 0.68 | 15.62 2.42 [3.72 1 0.10 | 3.17 | 4.37 | 4.32 | 2.71 | 0.24 | 1.08 | 99.74
*°Ph/*U 130 + 1Ma( MSWD = 71. 68% . AlLO, 13.53% ~
2.2) o 15.62% TiO, ( 0.35% ~ 0.68%) P,0q
(0.11% ~0.24%) ( Na,O + K, 0)
2Th /U 5.96% ~8.86% o
K,0/Na,0 <1, ( A/CNK) 0.87 ~
° - 1.24 <1.10 I
. - ( 4
3.2 0 K, 0-5i0, ( 5)

$i0,

61.32% ~
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4 (x107%)
Table 4 Analytical results and diagnostic parameters of the trace elements in the Early Cretaceous intrusive rocks( x10 %)
Rb Sr Ba Nb Ta Ir Hf Th Cr Co Cu Ni Pb V Zn Bi Li Mo
1247a 74.66 [737.13|1095.72| 5.62 | 0.46 (122.81| 4.71 108.95(16.20 | 14.48 |41.41 | 14.85|76.97|53.92 | 0.13 |25.46| 0.51
1247h 102.45259. 03|817.44| 16.33 | 1.37 |154.27| 5.82 47.30 | 11.92 [ 13.62 |22.66 | 7.96 (61.46|55.11 | 0.47 |43.32| 0.34
P19B1 231.04 (169. 82|519. 65| 8.39 | 1.49 [212.83] 8.02 |32.08 [10.91 | 6.78 | 7.07 | 4.80 |25.45(22.55[51.48 | 0.17 | 8.52 | 1.12
DG041 125. 17 283.37|1105.01| 10.77 | 0.79 (161.02( 4.23 | 5.24 | 6.70 | 8.80 | 6.67 | 5.09 |30.20 |27.80(103.86| 0.08 | 7.42 | 0.34
27 128. 64 1657. 68(952. 38| 9.56 | 0.77 [226.01| 5.91 14.19 | 14.03 | 11.06 | 20. 13 | 24.75|59.46|78.18 | 0.13 |[13. 11| 0.78
1663 55.62 804.56(885.34| 6.05 | 0.54 (139.99| 4.91 131.53|16.43 | 5.38 |54.13{28.54 197.24|58.62 | 0.08 |14.50| 0.57
1. 99.3% ~100.7%2.
5 ( x107%)

Table 5 Analytical results and diagnostic parameters of the rare earth elements in the Early Cretaceous intrusive rocks ( x
107%)

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Y Lu
1247a 32.96(62.16]7.30 {26.31 | 4.52 | 1.14 |3.06 {0.39 |2.07 | 0.37 |0.97 | 0.14 | 0.99 | 9.76 0.13
1247b 52.63193.23(10.31|34.41 | 6.41 1.10 [4.68 |0.75 |4.14 | 0.85 |2.19 | 0.44 | 2.88 | 22.00 0.36
P19B1 55.56(116.83|11.28(36.42 | 5.64 | 0.60 |4.35|0.56 |2.97 | 0.56 | 1.58 | 0.27 | 1.63 | 15.32 0.27
DG041 43.66|80.39|8.47 |29.24 | 4.52 | 1.06 |3.520.44|2.20 (0.40 |1.12 ] 0.17 | 1.09 | 10.71 0.17
27 43.03|85.75(9.30 |31.32|5.28 | 0.99 [3.62 |0.47 | 2.52 [{0.48 |1.27 | 0.22 | 1.48 | 12.40 0.19
1663 39.62|76.4619.06 (33.02|5.78 | 1.29 |3.80 [0.50 | 2.59 | 0.48 | 1.22 | 0.20 | 1.35 | 12.45 0.18

Y REE| LREE |HREE |LR/HR| Gd-Y [LR/Gd-Y| 8Eu | 8Ce |La/Sm|La/Yb|Ce/Yb|Eu/Sm|Sm/Nd|(La/Yb) y ((Ce/Yb) y

1247a 236.38]198.09(16.29|12.16 {38.29 | 5.17 | 0.59 |0.84 | 8.21 |18.28|32.38| 0.17 | 0.19 | 11.08 7.36
1247b 253. 85[226.34(12.19|18.57 |27.51 | 8.23 | 0.36 [ 0.99 | 9.85 |34.08|71.67| 0.11 | 0.15 | 20. 66 16.29
P19B1 187.15[167.331 9. 11 | 18.37 |19.82| 8.44 | 0.78 | 0.88 | 9.66 |40.02|73.7 | 0.23 | 0.15 | 24.27 16.76
DGO041 198. 31]175.67{10.25|17.14 |22.65| 7.76 | 0.66 | 0.91 | 815 | 29 |57.78|0.19 | 0.17 | 17.57 13.13
27 187.98]165.22{10.31|16.02 |22.76 | 7.26 | 0.79 | 0.86 | 6.86 |29.31|56.57| 0.22 | 0.17 | 17.76 12. 85
1663 152.28|134.39| 8. 13 | 16.54 |17.89| 7.51 | 0.88 | 0.86 | 7.28 |33.45|63.08| 0.25 | 0.17 | 20.26 14.33
0.0216
/
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Fig.3 Concordia plots of zircon U-Ph age data for granodiorite ( a) and quartz diorite ( b)
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Abstract: The Phanerozoic granites occur on a wide range of scales in northeastern China. The emphasis in this
study is placed on the Early Cretaceous intrusive rocks from the Tahe region NE Dahingganling region where the
research of the intrusive rocks may be highly helpful to the understanding of Mesozoic magmatic evolution and
tectonic settings. The intrusive rocks in this region consist dominantly of quartz diorite granodiorite monzogranite
syenogranite and granodioritic porphyry. The LAdCP-MS zircon U-Pb dating yields the age determinations of 131 +
1 Ma (MSWD =0.73) and 130 £1 Ma ( MSWD =2.2) for granodiorite and quartz diorite respectively. The
intrusive rocks cited above are enriched in Si0,(61.32% -71.68%) and Al,0,(13.53% -15.62%) and have
the SREE values between 152.28 x 10 and 253.85 x 10° indicating the metaluminous or peraluminous high-K
calc-alkaline granitic rocks. Geochemically these granitic rocks may be classified into two types: high-Sr and low—
Yb and low-Sr and high-Yb types originated from different depths of the Earth’ s crust. It is inferred that the Early
Cretaceous intrusive rocks in the study area were created by the processes of gradually eastward shear closure of the
Mongolia-Ochotsk Sea basin and probably related to the thickening of the lower crust caused by the continent—
continent collision along the Mongolia-Ochotsk orogenic belt.
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