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Zircon U—PDb ages of the Neoproterozoic Jiuling complex granitoid in the
eastern segment of the Jiangnan orogen and its tectonic significance
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Abstract: Located in eastern Jiangnan orogen, the Jiuling pluton is the largest Neoproterozoic granitoid intrusion in South China.
According to mineral assemblage, structure and intrusive contact relationships, Jiuling pluton can be divided into complex massif

with 3 intrusion orders, followed by biotite—granodiorite, tonalite and biotite—monzogranite from early to late respectively. Among
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them, granodiorite are distributed most widely, followed by biotite—monzogranite, while tonalite is only distributed in a minimum
area. They intruded into the surrounding epimetamorphic rocks of Neoproterozoic period. The LA—ICP—MS zircon U—Pb dating
results show that the biotite—granodiorite, tonalite and biotite—monzogranite were formed in 8§21.6—821.6 Ma, 819.5—823.6 Ma and
820.4—824.5 Ma, respectively, which indicates that they belong to the product of contemporary magmatic activity. On the whole,
however, the ganitoids tend to be younger from the southeast side to the northwest side. Besides, the dip angle of contact interface
between Jiuling pluton and surrounding rocks (Shuangqiaoshan Group) is steep in the south and smooth in the north, hornfelsic belt
is narrow in the south and wide in the north, and the xenoliths from the surrounding rock (Shuanggiaoshan Group) and the captured
zircons also tend to decrease in size from south to north. These characteristics show that the rocks on the southeast side was eroded
deeper than those on the northwest side, probably implying that, during the collision between Cathaysia plate and Yangtze plate in
Neoproterozoic, the original depth of the granitic magma on the southeast side was deeper, the denudation was more intense, and the
magma was formed earlier than the magma on the northwest side and gradually migrated northwestward, i.e., the origin depth of

magma became shallow and the formation time became younger.
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Fig.1 Simplified geological map of Jiuling pluton (a), simplified geological map of South China (b, modified from Yao et al.,
2014) , simplified geological map of Xiushui—Wuning area in northwest Jiangxi Province (¢, modified from 1:50,000 Luoxi Sheet,
Huangshagiao Sheet, Shimenlou Sheet geological map)
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Table 1 Geochronological data for Neoproterozoic
granites in Jiangnan orogen
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RS B 827+7 LA-ICP-MS Wu etal., 2006
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eSS iR 826+6 LA-ICP-MS E¥PR[E%E,2010
AEEGERILD RS it g 77911 SHRIMP  Lietal., 2003b
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Fig.2 Petrological and field outcrops characteristics of Neoproterozoic granitoids in the study area
a—Neoproterozoic biotite granodiorite intruding into meta—sandstone of Shuangqiaoshan Group in the study area; b—Microscopic characteristics of
biotite—granodiorite,perpendicular polarized light; c—Microscopic characteristics of tonalite; d, e—~Microscopic characteristics of biotite—

monzogranite with giant potassium feldspar phenocryst (d) and its outcrops characteristics in the field (e); f—~Microscopic characteristics of the

cordierite with sericitization along its rifts and showing the lemon yellow multi—color halo developed around the zircon inclusions from biotite

granodiorite, the right side is perpendicular polarized light, the left side is plane polarized light. Olg—Oligoclase; Kf—K—feldspar; Ads—Adesine;

Qz—Quartz; Bt—Biotite; Crd—Cordierite; Ser—Sericite; Mu—Muscovite; Zr—Zircon
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Fig.3 Geological sketch map of contacting relationships of the Neoproteozoic granitoids in the study area
a—Tonalite intruding the biotite—granodirite; b—Biotite—monzogranite intruding the tonalite; c— Biotite—monzogranite intruding biotite—granodirite;
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2 AIREE LA-ICP-MS $7 U-Pb ST E1E
Table 2 LA-ICP—MS zircon U-Pb dating data of Jiuling Pluton

v HE/N0° WU )43 % LAl KA/ Ma

JL& Pb* Th U PbPb 1o PbAU 16 PbAU 16 “PbAPb 1o *PbAU 1o Pb/U 1o
M5 BABRHE R NS (TW4701-1-5)

1 2508 51 165 031 0.0683  0.002 12882 0.0383 0.1352  0.002 876 917 841 17 818 115
2 136 118 365 032 0.1352  0.0029 5.2422 0.1258 0.2755 0.0034 2169 37 1860 205 1569 17.4
3526 221 275 081 0.0664 0.0021 1.2552 0.0346 0.1365 0.0018 820 667 826 156 825 102
4 452 98 279 035 0.0695 0.0016 13216 0.0287 0.1364 0.0014 915 417 855 12,6 824 8.1
5 434 144 248  0.58 0.0664 0.0017 12581 0.0315 0.1358 0.0016 820 518 827 141 821 92
6 451 94 282  0.33 0.0668 0.0016 12556 0.0285 0.1349 0.0015 831 489 826 128 816 8.6
7 509 113 322 035 0.0659 0.0016 1.2341 0.0296 0.1344 0.0017 806 508 816 134 813 99
8 514 102 331 03l 0.069 0.0018 13184 0.0339 0.1371 0.0016 898 537 854 149 829 93
9 466 77 301 026 0.0667 0.0017 1272 0.0329 0.1368 0.0017 828 537 833 147 827 9.6
10 46.03 61 305 02 0.0663 0.0015 12507 0.0273 0.1354 0.0015 817 463 824 123 819 83
11 2378 40 153 026 0.0696 0.0022 13177 0.0385 0.1372 0.0019 917 694 854 169 829 10.7
12 35 110 197  0.56 0.0693 0.0021 1.3255 0.0422 0.137 0.0021 909 648 857 184 828 116
13 614 125 388 032 0.0658 0.0015 12538 0.0274 0.1371 0.0015 798 528 825 123 828 87
14 575 189 324 0.58 0.0706  0.0018 13538 0.0376 0.1366 0.0016 946 519 869 162 825 88
15 267 59 162 037 0.0707 0.0021 1.3401 0.0403 0.1364 0.0018 950  61.1 863 175 824 102

AR NS (TW6505-1-6)
1 357 103 216 048 0.0713  0.002 1.3409 0.0355 0.1366 0.002 965 639 864 154 826 112
2 4626 63 325 02 0.0674 0.0022 12733 0.0386 0.1362 0.0027 850 667 834 172 823 153
33971 65 278 023 0.0669 0.0016 12643 0.0312 0.1359 0.0017 835 519 830 14 81 96
4 1113 621 531 117 0.0659 0.0013 1.2514 0.0231 0.1364 0.0015 1200 415 824 104 824 83
5 731 216 456 047 0.0667 0.0016 12786 0.0331 0.1366 0.0018 828 435 836 147 825 103
6 492 127 318 04 0.0675 0.002 12731 0.0477 0.1366 0.0038 852  67.6 834 213 825 213
7 6374 60 466 0.13 0.0646 0.0019 1233 0.0374 0.1365 0.0024 761  61.1 816 17 825 137
8 101.8 96 759 0.13 0.066 0.0016 12542 0.0321 0.1357 0.0021 809 454 825 145 80 118
9 538 145 337 043 0.0654 0.0016 1.2456 0.0297 0.1362 0.0017 789 48 821 134 823 96
10 381 71 257 027 0.0654 0.0019 12571 0.0427 0.1362 0.0026 787 657 827 192 823 146
11 521 118 345 034 0.0651 0.0015 12399 0.0279 0.1362 0.0015 776 50 819 126 823 88
12 4747 45 345 0.3 0.0652 0.0018 1.2489 0.0352 0.1363 0.0019 789 593 823 159 824 109
13 563 112 387 0.29 0.0634 0.0015 1.2084 0.03 0.1358 0.0018 720 194 804 138 821 104
14 323 76 203 037 0.0654 0.0019 12501 0.035 0.1363 0.0019 787 63 823 158 824 107
15 4961 48 356  0.13 0.0644 0.0018 12287 0.0325 0.1359 0.0019 767 611 814 148 822 107
BABHERINKA (TW6712-2-6)

1 4336 62 312 02 0.0645 0.0016 1227 0.0336 0.1365 0.0024 767 508 813 153 825 133
2 4435 72 315 023 0.0676  0.0019 12768 0.0353 0.1367 0.0036 857 62 835 158 826  20.6
3502 123 338 0.37 0.0657 0.0014 12382 0.0274 0.136 0.0019 796 46 818 124 822 106
4 6339 60 476  0.13 0.071  0.0014 13435 0.0313 0.136 0.0024 967 40 865 136 822 135
5 426 47 312 0.15 0.0671 0.0019 1.2727 0.0386 0.1367 0.0024 843 574 834 172 826 138
6 42.08 65 298 0.22 0.0687 0.0017 13017 0.0351 0.1366  0.002 900 50 846 155 825 111
7 4325 61 308 02 0.0679 0.0022 12797 0.0433 0.136 0.0025 866 667 837 193 822 144
8 329 71 217 032 0.0704 0.0026 13295 0.0519 0.1367 0.0028 939 752 859 226 826 156
9 288 160 126 127 0.0724 0.0024 1.353 0.0438 0.1365 0.0032 998 678 869 189 825 182

10 515 45 305 0.15 0.0704 0.0016 1.5663 0.0366 0.1602  0.002 943 46.3 957 145 958 10.9
11 357 148 189 0.78 0.0679 0.0019 1.2737 0.0343 0.136  0.0023 865 574 834 15.3 822 13
12 33 82 209 039 0.0694 0.0016 13112 0.0296 0.1365 0.0015 909 52.8 851 13 825 8.5
13 2439 69 156 044 0.0663  0.0021 1.2533 0.0401 0.1363 0.0023 817 65.6 825 18.1 824 12.9
14 358 107 211  0.51 0.0647 0.0023 1.2169 0.0457 0.1363 0.0022 765 759 808 209 824 12.4
15 1189 437 625 0.7 0.0738 0.0017 1.411 0.0424 0.1363 0.0022 1037 452 8% 179 824 12.7
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a6 3 BRBSs TR LA AR BRI A AU & U AR A U-Ph AR B AR 2 501
2:3R2
Paxiis HE/10° [Ff3 % LA RIS/ Ma
JLE Pb* Th U o YPHAPh 1e PHASU 1o PPbAU 1l UPbAPb 1o PbAU 1o PbAU o
=857 AR N K (TW4405-1-5)
1 2357 60 146  0.41 0.0643 0.0018 1.2164 0.0385 0.1361 0.002 750 546 808 17.6 822 112
2 281 110 149 073 0.07  0.0022 1314 0.0419 0.136 0.0018 929 634 852 184 822 103
32949 62 188  0.33 0.0663 0.0017 1.2553 0.0329 0.1364 0.0017 817 583 826 148 824 98
4 23 90 129 0.69  0.0666 0.002 12606 0.0426 0.1362 0.0022 833 64 828  19.1 823 124
5 437 211 224 094  0.0662 0.0018 1.2437 0.0339 0.1359 0.002 813 556 821 154 821 116
6 2284 62 137 045 0.0684 0.0019 1.2843 0.0397 0.1354 0.0019 880 593 839 17.6 819 109
7 411 106 247 043 0.0683 0.0017 1.2912 0.033 0.1361 0.0016 880  50.5 842 146 822 93
8 41 106 246  0.43 0.0683 0.0017 1.2939  0.033 0.1363 0.0016 880 50 843 146 824 94
9 3233 78 209 037 0.0681 0.0016 1.2856 0.0336 0.1362 0.0023 872 492 839 149 823 128
10 94.8 260 456  0.57 0.1002 0.0073 1.9083 0.135 0.1369 0.004 1628 139.8 1084 472 827 224
11 251 86 143 0.6 0.0666 0.0019 1.2533 0.0356 0.1359  0.002 828 585 825 16 81 113
12 2191 23 154 0.15 0.0649  0.002 12234 0.0361 0.1357 0.0019 769 63 811 165 820 107
131022 502 510  0.98 0.069 0.0014 13117 0.0282 0.1361 0.002 898  40.7 851 124 822 114
14 308 77 188 041 0.0645  0.002 1.2328 0.0364 0.137 0.0019 759 63 816 166 828  10.8
15 394 179 196 091 0.0665 0.0019 1.2619 0.0345 0.1363 0.0019 820 593 829 155 824 107
B BHE R NKA (TW303-2-2)
1 1635 146 941  0.16  0.0639 0.0014 12131 0.0274 0.1362 0.0017 739 444 807 126 823 95
2 73 146 397 037 0.0649 0.0015 1.2285 0.0292 0.1361 0.0017 772  47.1 814 133 823 94
31269 93 719 0.13 0.0687 0.0012 1.3024 0.0275 0.1358 0.0018 900 36 847 121 821 10
4 1032 413 460 0.9 0.0632  0.0013 1.1961 0.0262 0.1359 0.0014 717 472 799 121 821 78
5 95 172 519  0.33 0.0632  0.0011 1.1893 0.0226 0.1361 0.0017 715 363 796 105 822 98
6 933 97 498 0.19  0.0639 0.0012 1.2996 0.0283 0.1463 0.0015 737 389 846 125 880 8.7
7 753 107 389 027 0.0639  0.0012 1.3095 0.0305 0.1471 0.0015 739 37 850 134 884 8.6
8 105.6 244 562 044  0.0612 0.0009 1.1607 0.0234 0.1365 0.0016 656  29.6 782 11 825 89
9 473 83 249 033 0.0621 0.0016 12661 0.0359 0.1465 0.0018 676 556 831 161 881  10.1
10 72 105 397 026  0.0628 0.0011 1.1888 0.0261 0.1365 0.0016 702 409 795 121 825 9
11 147 113 857 0.13 0.0593  0.001 1.1203 0.0237 0.1362 0.0013 589 352 763 114 83 72
121968 819 917  0.89 0.06  0.0012 1.1336 0.0293 0.1362 0.0018 606 472 769 139 823 102
13 77.8 101 438 023 0.0563 0.0014 1.0502 0.0303 0.1354 0.0018 465 556 729 15 818 10.1
14 922 188 481 039 0.058  0.0016 1.0815 0.0335 0.1353 0.0017 532 574 744 163 818 9.7
15 657 136 337 04 0.0631 0.0022 1.1659 0.044 0.1351 0.0019 722 722 785 206 817 108
B BHE R N (TW303-5-6)
1 974 107 379 091 0.0922  0.0024 2.6214 0.0892 0.1987 0.004 1473 435 1307 25 1169 214
2966 91 525 1.06  0.0692 0.0014 13241 0.0307 0.1365 0.0018 906 415 856 134 825 102
32012 303 531  0.66  0.1028 0.0016 3.3424 0.0676 02319 0.0033 1678  27.8 1485 158 1341 169
4 1028 66 597 157 0.0776  0.0033 1.4473 0.0881 0.1286 0.0018 928 528 838 17.8 820 12.5
5 1451 308 802 047  0.0699 0.0013 1.2609 0.028 0.1288 0.0016 972 394 89 161 817 13.3
6 859 111 501 0.77  0.0691 0.0012 1244 0.0242 0.129 0.0014 843 594 81 115 819 88
7 61 123 336 049  0.0689 0.0013 1.2388 0.0271 0.1287 0.0014 872 437 839 124 817 7.7
8 602 78 336 0.77 0.072  0.0016 13716 0.0372 0.1363 0.0017 987 463 877 159 824 97
9 197.1 77 539 255 0.0997 0.0014 3.6557 0.1004 0259 0.0051 1618 262 1562 21.9 1485 259
10 1248 305 637 041 0.0645 0.0011 1.2267 0.0237 0.1363 0.0015 767 35 813 108 824 84
11 9599 68 558 141 0.0663 0.0012 1.2628 0.0272 0.1361 0.0016 817 40 829 122 823 89
12 7755 69 439 113 0.0653 0.0016 1.2482 0.0327 0.1366 0.0018 785 454 823 148 826 10.1
13 6844 65 406 1.06  0.0641 0.0016 12238 0.0368 0.136 0.0021 746 529 812 168 822 119
14 588 101 311 0.8 0.0691 0.0019 13181 0.0422 0.1356 0.0018 902 556 854 185 820 105
15 69.1 159 355 045 0.0709  0.0022 1.3527 0.0474 0.1361 0.0023 954 583 869 20.5 823 13
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502 i 5| Hh J 20194F
2:3R2
vaxii EE/10° WU e 4o % LAl K/ Ma
JtZE Pb* Th U YPHAPh 1o UPbAU 1o PbAU 1o YPbAPb 1o PbAU 1o PbAU  le
M5 P INKE (TW4448-1-4)
1 3464 64 236 027 0.0639 00019 12139 0.0382 0.1361 0.0022 739 61.1 807 175 823 124
2 674 149 433 034 0.0659 0.0017 12543 0.0334 0.1361 0.0015 803 54.8 825 151 823 8.6
3591 138 381 036 0.0633 0.0016 1.2061 0.0307 0.1368 0.0019 717 51.8 803 142 827 11
4 477 150 284 0.53 0.0657 0.0016 12448 0.0303 0.1359 0.0016 794 565 821 137 821 9
5 571 118 380 031 0.0638 0.0014 12128 0.0276 0.1362 0.0015 744  48.1 806 127 823 8.6
6 787 214 493 043 0.0629 0.0019 12012 0.0349 0.1367 0.0021 706 63 801 161 826 118
7 488 150 309 049 0.0653 0.0017 1.2236 0.0334 0.134  0.0019 783 55.6 811 153 811 106
8 62.6 149 412 036 0.0637 0.0016 1.2187 0.032 0.1369 0.0018 731 52.6 809 146 827 10
9 423 93 288 032 0.065 0.0017 12371 0.0342 0.1361 0.0019 776 53.7 818 155 822 107
10 569 234 321 0.73 0.0604 0.0018 1.145 0.0356 0.1362 0.0021 617 66.7 775 169 823 119
11 59.6 138 385 036 0.0617 0.0015 1.1695 0.0283 0.1366 0.0017 661 56.5 78 133 825 9.4
12 687 178 434 041 0.0595 0.0015 1.1302 0.0274 0.137 0.0016 587 53.7 768  13.1 828 8.9
13765 92 526 0.18 0.0641 0.0016 12256 0.0389 0.1371 0.0025 743 47 812 177 828 14
14 554 173 335 0.51  0.0583 0.0015 1.1011 0.0318 0.1363  0.002 539 574 754 154 824 111
15 437 67 278 024 00641 0.0082 1.1995 0.1076 0.1369 0.0063 746 2722 800 497 827  35.6
Bz N KAE (TW4445-3-5)
1 3356 45 225 02 0.0645 0.0017 1206 0.0307 0.135 0.0018 767 55.6 803 141 816 10
2 544 105 328 032 0.0872 0.0024 1616 0.0479 0.1354 0.0026 1365 532 976  18.6 818  14.6
3668 242 363 0.67 0.0669 0.0014 12534 0.0275 0.1346 0.0015 835 44.4 825 124 814 8.6
4 846 56 410 0.14 0.0839 0.0019 2.1935 0.0851 0.1799 0.0047 1300 722 1179 27.1 1066 258
5 448 112 263 043 0.0714 0.0017 13465 0.034 0.1353 0.0015 969 489 866 147 818 8.7
6 70 185 404 046 0.0702 0.0015 132  0.0294 0.1346 0.0016 1000 38 854 128 814 8.9
7 353 98 206 048 0.0672 0.0019 12533 0.0341 0.1348 0.0018 856 57.4 825 154 815 103
8 57.8 100 363 028 0.0706 0.0021 1.3545 0.0632 0.1358 0.0034 946 613 869 273 81 195
9 492 85 239 035 0.0782 0.002 1.8509 0.071 0.1696 0.0054 1152 835 1064 253 1010  29.9
10 374 105 195 0.54 0.0743 0.0023 13997 0.0399 0.136 0.0018 1050  61.9 889 169 822  10.1
11 1594 50 849 058 0.0633 0.0022 12056 0.0397 0.1384  0.002 720 68 803 183 835 115
12 49.1 122 295 041 0.0662 0.0014 12365 0.0271 0.1346 0.0017 813 44.4 817 123 814 9.9
13 617 119 365 033 0.0654 0.0012 1256 0.0247 0.1382 0.0016 787  40.7 826  11.1 834 9
14 549 122 322 038 0.0622 0.0015 1.1686 0.029 0.135 0.0017 683 51.1 78  13.6 816 9.8
15 30 100 164 0.61 0.0647 0.0017 12177 0.0362 0.1353  0.002 765 56 809 166 818 116
Bz N KA (TW5901-1-2)
1 405 100 243 041  0.065 0.0015 1.2237 0.0281 0.1362 0.0017 776  48.1 811 128 823 9.5
2 3748 56 239 024 0.0646 0.0017 12124 0.0295 0.136  0.0016 761 55.6 806 135 822 9.4
3 2196 58 131 044 0.0655 0.0018 1.2368 0.0373 0.1359 0.0018 791 59.3 817 17 822 102
4 2716 68 161 042 0.0685 0.0029 12922 0.0602 0.1353 0.0019 883 87 842 267 818 11
5 2494 60 149 04 00677 0.0018 1279 0.0355 0.1365 0.0017 861 583 836 158 825 9.4
6 446 111 267 042 0.0685 0.0015 1.2928 0.0313 0.136 0.0016 883 47.1 843 139 822 9
7 48 117 319 037 0.0669 0.0019 1.1599 0.0322 0.1252 0.0018 835 62 782 151 761 10.5
8 296 69 176 039 0.0697 0.0021 13081 0.0341 0.1364  0.002 920  65.7 849 15 824 112
9 341 82 205 04 0.0651 0.0015 12245 0.0292 0.1356 0.0016 789  48.1 812 133 820 9.3
10 382 94 226 041 0.0676 0.0016 12741 0.0307 0.1364 0.0015 857 50 834 137 824 8.7
11 341 87 199 044 0.0668 0.0016 12575 0.0297 0.136  0.0014 831 50 827 134 822 7.9
12339 81 201 04 00642 0.0014 12106 0.0274 0.1362 0.0016 750 463 805 126 823 8.9
13 4688 49 306 0.16 0.0668 0.0013 12637 0.0248 0.1366 0.0015 831 39.7 830  11.1 825 8.2
14 41 102 237 043 0.0641 0.0015 12155 0.0293 0.1367 0.0015 746 50 808 134 826 8.7
15 62.7 496 209 237 0.0677 0.0024 1.282  0.0453 0.1368 0.0024 861 74.1 838 201 827 135
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a6 3 BRBSs TR LA AR BRI A AU & U AR A U-Ph AR B AR 2 503
223R2
baxiiy HE/10° U A3 % el RIHFH/Ma
JLZE Pb* Th U YPbAPb 1o PbAU 1o PbAYU 1o PbAPb 1o Pb/U 1o ™PbAU  le
Mg BB T KIEN A (TW5242-1-2)
12126 99 849 0.12 0.0658 0.0015 12537 0.0368 0.1365 0.0022 798 528 825 166 825 125
2 1632 55 665 0.08 0.0657 0.0016 1.2465 0.0338 0.1363  0.002 796 546 822 153 824 111
3662 150 212 071  0.0662 0.0017 1248 0.0306 0.1362 0.0016 813  49.1 822 138 823 8.9
4 1434 232 495 047 0.0656 0.0014 12562 0.0279 0.1376 0.0018 794 444 826 12,6 831 103
5 170 476 491 097 0.0659 0.0014 1.2438 0.0266 0.1361 0.0016 806  41.7 821 121 823 9.3
6 1622 433 495 0.88 0.0663 0.0017 1258 0.0426 0.1358 0.0026 817 556 827 191 81 146
7 791 271 214 127 0.0646 0.0021 12106 0.0339 0.1361 0.0021 761 667 805 156 822 119
8 4574 164 1905 0.09 0.064 0.0013 12152 0.0269 0.1363 0.0019 743 444 808 123 824 11
9 762 346 186 185 0.0658 0.002 12474 0.0426 0.1368 0.0022 798 648 822 193 827 125
10 1435 398 451 0.88 0.0674 0.0014 12774 0.0267 0.1365 0.0015 850 426 836 119 825 8.5
111022 290 292 0.99 0.0663 0.0032 12666 0.0564 0.138 0.0025 815 106 831 253 834 139
121332 152 518 029 0.0673 0.0011 12714 0.0224 0.1363 0.0016 856 333 833 10 824 89
13 586 132 199 0.66 0.0674 0.0017 12567 0.0305 0.136 0.0018 850 518 826 137 822 102
14 973 145 370 039 0.0678 0.0014 12772 0.0278 0.1362  0.002 865 426 836 124 823 114
15 1022 342 293 1.17 0.0697 0.0016 13123 0.0319 0.1363 0.0019 920 474 851 14 824 109
MR KA A (TW303-37-2)
1 2161 186 1172 0.16 0.0688 0.0013 12943  0.027  0.136  0.0018 892  37.8 843 12 822 104
2 108.8 262 505 0.52 0.0708 0.0018 1336 0.0378 0.1362 0.0021 954 537 861 164 823  11.8
3109 173 535 032  0.0726  0.0023 13598 0.0431 0.1353  0.0021 1011 63 872 186 818 12
4 1172 413 495 0.83 0.0664 0.0024 12389 0.0428 0.1358 0.0023 817 787 818 194 81 129
5 319 240 1942 0.12  0.063 0.0015 1.0772 0.0261 0.1228 0.0018 709 546 742 128 747 105
6 722 183 362 051 0.0678 0.0024 1.163 0.0409 0.1238 0.0019 85 106 783 192 753  10.7
71203 233 594 039 0.0679 0.0021 1.2796 0.0393 0.1354 0.0023 865 64 837 175 818 129
8 1592 114 875 0.13  0.066 0.0021 1247 0.0395 0.1355 0.0024 806 66.7 822 178 819 135
9 1533 234 811 029 0.0662 0.0022 12506 0.0428 0.1352 0.0025 813 693 824 193 817 139
10 1418 526 615 0.86 0.0674 0.0022 1272 0.0431 0.1354 0.0026 850 667 833 193 819 145
11 827 199 398 0.5 0.0704 0.0026 13373 0.0496 0.1364 0.0026 943 759 862 21.6 824 145
121089 177 563 031 0.0691 0.0022 13125 0.043 0.1357 0.0023 902 653 851 189 821 13.1
13 103.6 229 498 046 0.0666 0.0021 12654 0.0413 0.1356 0.0022 826 667 830 185 820 123
14 1122 317 520 0.61 0.065 0.0021 12273 0.039 0.1354 0.0022 772 667 813 17.8 819 127
15 1481 109 736 0.15 0.0814 0.0032 15153 0.0594 0.136  0.0041 1231 767 937 24 822 234
BB KRS (TW1513-1-2)
1 1244 99 749 0.3 0.0615 0.001 1.165 0.0314 0.1363 0.0031 717 344 800 15 824  17.8
21072 131 594 022 0.0647 0.001 12268 0.023 0.1358 0.0012 835 296 832 101 820 7
3656 156 328 048 0.0614 0.0016 1.1581 0.0326 0.1356  0.002 777 556 811 148 817  10.7
4 964 258 475 054 0.0615 0.0014 1.1604 0.0285 0.1356 0.0014 769 492 814 133 822 8.1
5 56 160 275 058 0.0615 0.0013 1.155 0.0282 0.1359 0.0025 783 417 813 13 817 9.8
6 529 96 282 034 0.0585 0.0014 1.1096 0.0309 0.1364 0.0019 643 787 784 21.1 829 172
7 709 174 356 049 0.0601 0.0012 1.1334 0.028 0.1357 0.0017 770 40 816 12 825 9.5
8 434 97 219 044  0.06 0.0017 1.1301 0.0365 0.1364 0.0019 1200 593 825 166 829  10.7
9 892 154 475 032 0.0601 0.0012 1.1318 0.0284 0.1361 0.0014 798 418 823 121 825 8.1
10 629 142 323 044 0.0599 0.0013 1.118 0.0312 0.1359 0.0019 815 463 817 15 810 10.2
11 779 214 396 054 0.0591 0.0011 1.1093 0.0318 0.136  0.002 767 407 809 129 822 113
12 49.6 137 237 0.58 0.0585 0.0012 1.1039 0.0387 0.1358 0.0023 731 426 802 152 817 125
131019 351 487 0.72 0.0614 0.0015 1.155 0.0433 0.1356 0.0016 817 489 830 164 825 9.1
14 1278 189 689 027 0.0594 0.0009 1.1097 0.0365 0.1355 0.0014 767 326 814 11.6 825 7.9
15 604 135 307 044 0.0586 0.0013 1.0999 0.0445 0.1362 0.0015 722 50 801 156 823 78
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504 h [ Hh 5z 2019 4F
2ek2
ST EHE0° U A7 2 LU AR KR/ Ma
JL#E Pb* Th U PbAPb 1o PbAU 1o PbAU 1o PbA"Pb 1o Pb/AU 1o PbAU o
BB RKAEK A (TW6123-1-2)
1 4343 31 326 0.1 00703 0.002 13166 0.0477 0.1366 0.0025 939 603 853 209 825 141
2 342 85 222 038  0.0666 0.0028 12561 0.0561 0.1362 0.0027 828 889 826 253 823 154
3902 67 547 0.2 0.0723 0.0015 1.6409 0.0387 0.1633 0.0021 994  41.8 986 149 975 115
4 601 110 410 027  0.0675 0.0014 12755 0.0289 0.1365 0.0021 854 426 835 129 825 119
5 6822 66 505 0.13  0.0651 0.0016 12234 0.0277 0.1361 0.002 789 50 811 127 823 116
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T PO U PR R B

W (>1.0 Ga) BYE5 A1, K 1 *7Pb/*Pb -4, i %)
S B /N (<1.0 Ga) 19 #5 £ R H *Pb/”"U 4 i
(Griffin et al.,2004 ) ,

FE b TW4701-1-5 % [ 7 1A PO I B s f
XA 15 RS A E T, CL EMR (181 4) B
ARERAIR, KIS N 20 1~3: 1, K48 150~200 pm,
AT UL B S B 35 T 5 T4 A B Th U 5 5533l
AF 51.1x107°~221x 10 F1 153x 10 °~388% 10, Th/U
40.20~0.98 , 1K F 0.1, H B A 38 44 R iE (Wu
and Zheng,2004 ) , £ I 15 A1 43067 T 4k L 5k,
B3I, G 55 -2 19 2Pb/APb 4E M (2169+37)
Ma, J& it oo d A AR B A R 14 S A
) *Pb/*"U i A F ¥ 4F % R (823.1 £5.0) Ma
(MSWD=0.10, [ 5a) , A 5T X SW il 22 =146 1
N P A AR

FEA TW6505—-1-6 2K H AR B &6, Hxf Hi
15 s A ATt CL EHR (K1 4) BoRES A 2 KA
ORI R 20 1~3:1, KiA2 25 150~200 pm, 7] UL EH
8 45 f LA T 5 BT B A 1% Th U 5 3243 3o
T 44.8x10°~621x 10 °F1203x 10 °~759%10"°, Th/U
FEAE R 0.13~1.17, 3K F 0.1, HIA g 38 4 4 R e
(Wu and Zheng,2004) , 25 5 A 05 23047 TR FIZE
BB, P P AT 3 AR #E 2 (823.245.5)

Ma(MSWD=0.02([&] 5b) , 1. J& FE ¥ 2 = BEAE R TN
EI AR

FEA TW6712-2—6 % H 7 RRG A, Hexd Horp
15 s A i T, CL MR (E14) BonEs A 2 KA
RO K FEH A 20 1~3: 1, K48 150~200 pm, 7] Ul B
(R 45 A LA P 5 T A7 9 Th U & & 2 B T
45x10 °~437x10 1 12610 °~625x10"°, Th/U F 1
490.23~0.96, #) K F 0.1, HBH B A0 85 A FRIE (Wu
and Zheng,2004) , £l SAE WS R0 T AL 5k
BRI, A 5 — 10 8 2Pb/~Pb 4E#4 4 (958+10.9)
Ma, J& #7701t A0 9 4 AR s A 5 Ak 14 S A
(1) *“Pb/**U il AL 7 ¥ 4 %y (824.0 £ 6.7) Ma
(MSWD=0.01, [&l 5¢) , 521X SE M 25 BEAE < A
KA A

FE TW4405—1-5 % ARl Jex i 1s
RS HEA TR, CL MR (B 4) SR A AR,
Ko 2:1~3: 1, K42 150~200 pum, 7] LA Y4
fm L IR 5 TS 1 19 Th U &840 54 T 22.5%
107°~502x 10" F1 129 10~°~510x 10~°, Th/U 18 Ky
0.15~0.98, ¥ KT 0.1, R A 3K 85 A R E (Wu and
Zheng,2004) , 25 253 A7 I 4 A Tl Ak - sl R
T, HEA I — 10 (4 2°Pb/2U AE IS B i ALk, 7T Bk
& Pb Z AR LY 5 HAR 14 8540 1 Po/~ U A
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Fig.5 U-Pb concordia diagram of the zircons from Neoproterozoic biotite granodiorite

YIAENA M (822.7+5.6) Ma(MSWD=0.04, K] 5d) , h
BB BRI N 1 B AR

FE il TW303-2-2 % A A ARJLHER , ex Hidr 15
W A ATk, CL BHR (1 4) B A4 2 KA
KT R 20 1~3:1, KiA2 2 150~200 pm, 7] UL EH
b B2 o T s TS A ) Th U & &4

T 82.5%10°~819x 10 ° F1337x10"°~941x10°°, Th/U
40.13~0.90, FJHKF 0.1, HBH I8 A3 B85 A FRAE (Wu
and Zheng,2004 ) , £ sSAFE WS 43R0 T ALk Lok
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- 64.8% 10 ~308x 10 ° Al 311x 10 ~802x10°, Th/U K
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’ al., 2004) , 45 A AR IS 4 AL T R | sl B i
0.125 | WA el £1-01.-03 ,—09 [ *"Pb/Pb 4F #7351 1.5
4 b= (823.6+5.4) Ma Ga.1.7 Gafl1 1.6 Ga, v J& "Focir S ikes 4, H
(a) nol MSWRELOD S 12 TGS £7 9 2 Pb/U L 48 15 o (821.6+
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Tt AR R AR A, oAy 11 s A4 19 2 °Pb/ U
HNALT 24 4F 5 4 (822.1+£5.4) Ma (MSWD=0.07, [¥]
Se), MALH A AR I N A B A AR IS o

42 ERAKSE

IEXHIFFE 3 9 = N A R S AT T 85 41 U—
P AR, A 45 R angk 2,

FE A TWA448—1—4 K [ AR PG HE , exd Hirpr 15
Wik A AT, CL R (B 4) B A 2 KA
R, KT A 2:1~3:1, Ki4% 150~200 pum, 7] ULAH 2
(4 45 i B 53 R 5 0T I 5 40 19 Th, U % 543 51 ok
63.7x10°°~234x 10" F1 236 x10°~526x 10", Th/U K
0.18~0.73, ¥ K T 0.1, B 5 J 85 A - 1iF (Wu and
Zheng,2004) . 25 sSAF S A0 TS ALk Ll bt
AT, 15 JES ARG P/ U A Y AF % R (823.6+
5.4)Ma(MSWD=0.15, [l 6a) , A PE = N A 1Y
B AR

FEA TW4445-3=5 % { A AR P yg s, M Horp
15 gt A A, CL RS (K 4) SRS A 2 KA
RO FE A 2:1~31 1, ki 42 150~200 pm, A UL B &
() 485 & B 43 B 5 T I 45 6 19 Th, U % 540 51 ok
63.7x107°~234x 10" F1236x10"°~526x 10", Th/U K
0.14~0.67, ¥ K T 0.1, B 5 K 85 1 - 1iE (Wu and
Zheng,2004) . 25 sSAFE IS A0 TS ALk L sl fff
T, 1 A5 - 04, —09 f4 *Pb/ " Pb 4E #3543 51 4 1.3 Ga,
1.2 Ga, 75 4b 13 U5 A1 1) “Pb/*U JINBE- 46 R
(819.5+5.6)Ma(MSWD=0.15, &l 6b) , T PG H0E
IR B AR

FEf TWS5901—1-2 2R F A AR R, e Hrf 14
Wk A e Tk, CL B (B 4) B A 2 KA
R, KT 2:1~3:1, Ki4E 150~200 pum, 7] JLAH 2
(4 45 A 53 B 5 0T N5 40 19 Th, U % 5243 51 ok
48.6x10°~496x 10" F1 131x10°~319x10°°, Th/U Ny

http://geochina.cgs.gov.cn H1E LT, 2019, 46(3)



$a6%: 3

B R T i LA AR BORT Ty O R A A 1 U-Ph RS2 Bk 78 X

507

.45

850
0.144 [ 840
i
i
820
. T
& 0.140 | 810
o
) 800
-5
<
£
(S}
0.136
0.132 TW5242-1-2
4 = (824.5+5.4)Ma
n=15,MSWD=0.08
(a)
0.128
1.05 1.15 1.25 1.35
207Pb/235U
0.142
855
845
835
0.140 b o \
815 |
805 ‘
0.138 1o
=
o
]
s
2 0136
g
N
0.134
0.132 TW1513-1-2
HEHE=(821.9+4.8)Ma
(¢) n=15, MSWD=0.23
¢ 790 4
0.130

1.08 L.12 1.24 1.28 1.32

0.144

84
835
825 [ ‘
s15| | |
805
79

0.140pF

0.136f

0.132F

0.128F

206Ph/238U

0.124f
TW303-37-2

HEHE=(820.4+6.9)Ma
n=13,MSWD=0.03

0.120F

0.116!
0.95

1.05 1:15

207 Pb/

1.25
235
U

1:35 1.45

0.28

1400
0.24 &

0.20 | goof

0.16

206Pb/238U

TW6123-1-2

4E 14=(823.9+7.3)Ma. L
n=10, MSWD=0.035

0.08
0.6

1.0 1.4 1.8 2.2 3.0 3.4
207Pb

2.6
/235U

F7 WXt B o K AL R A4S A U-Pb AR IR K]

Fig.7 U—Pb concordia diagram of the zircons from Neoproterozoic biotite adamellite

0.15~0.44, ¥J K F 0.1, B 25 K 85 A R (Wu and
Zheng,2004) o AU 23 AF WS A 07 Tl AR L BB
AT, 14 FUEE 41 119 Pb/ U AT 4748 1% (823.0+
4.9)Ma(MSWD=0.15, & 6¢) , J& H i Je = N KA Y
BUA A

43 ERB_RKERE

T IX 4 B KA ARSI T T
B U=Pb a4, MR Hras SR an s 2,

FE i TW5242—1-2 2% F AR ER, Hxd Hd 15
Wit AT, CL B (B 4) R KA
ORI A 20 1~3:1, ki 4% 150~200 pum, 7] ULHH I
() 45 i B 43 B 5 T DU 1 9 Th, U % s 43 51 ok
54.5%10 °~476x 10 *F1212x10 °~1905% 10", Th/U
0.08~1.85, K Z % > 0.1, B 3% 45 47 F#4F (Wu and
Zheng,2004) , /b < 0.1, A RESZ B FRARFZ M . 25
JUAE Y AL T ALk b s T, 15 W
) *Pb/**U i AL F ¥ 4F % Ry (824.5 £5.4) Ma
(MSWD=0.07, [l 7a) , J Hh ¥ 28 = B K AR < 2 1)
B A

FEih TW303-37-2 % H A ARIEER, Xt Hr 15
Wik A AT, CL KM (K 4) B A B KA
PRI 20 1~3:1, K42 150~200 pm, 7] ULAA &
(1) &5 i 04 B 5 T I 4% 43 19 Th U &5 5243 51 o8
54.5x107°~476x10™°F1212x10°~1905% 10", Th/U Ky
0.13~0.86, ¥ K T 0.1, B 5 J 85 1 - 1iF (Wu and
Zheng,2004) . 45 g 04 A THENZL L Bt
U, 13 B AT 1 °Pb/2 P AT S 4E 1 g (820.4+
6.9)Ma(MSWD=0.03, [ 7b) , JR L #BEE b} — K48
B A b ER B OB A AR Y o T A - 05, - 06
[ 2Pb/ U AE WA 7351 K 747 Ma F1753 Ma, INFCE 1
{4 750 Ma, 1] B 37 Je WA et , (i 44 U—Pb
[ Z AR R LA E BT

FEA TWI1513—1-2 R B A R AES , X Hrp 15
gk A AT, CL B (B 4) B A R K i
PR, KT A 20 1~3:1, K148 150~200 pum, 7] ULAA
() 45 A 43 B4 5 T I 4 1 Th U & 43 51K
95.6x107~358x 107 F1 219x 107°~749x 10, Th/U 4
0.13~0.72, ¥J K T 0.1, B 5 J 85 A1 F# fE (Wu and
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Zheng,2004) . £ 5SAF IS 2 ERAL T AL L Sk
AT, 15 s A7 1 2P/ Pb fINALE 2 4R 4 My (821.9+
4.8)Ma(MSWD=0.23, & 7¢c) , N B K AL
55 ) A AR

FEf TW6123—1-2 3R [ 7 =38, Hx) Hir
15 s A A TN, CL MR s i A SRR K
FEE N 2:1~3:1, K042 150~200pm, 7] UL 5 fR 4%
A BRAHT 5 BN S A7 B Th U & 143 A T 31.3%
107°~208x 10~ Fl 173x 107°~730x 10~° 2 [] , Th/U Jy
0.10~0.71, ¥J K F 0.1, H 5 B 8 A F51F (Wu and
Zheng,2004) . 5 sSAFE WS A0 A TS ALk b Bl fff
I, HP I A - 02, — 04 P/ Pb 4E#E M 1.1 Ga. 1.4
Ga, —05 1Y *“Pb/*U 4F- % 2k 975 Ma, ¥4 M3 1k 85 A
AR I —03 Fl—15 B *Pb/**U 42 )4 721 Ma,
A BE 22 R PR AR S AR e Tk HeAr 10
WU A7 1 2P/ U AT S 4F 1% 4 (823.947.3) Ma
(MSWD=0.04, [l 7d) , i J& Fi AR B 2 = B K AE X
A AR
5 W @
51 NIEEXNEEHENIR R IFIE

HIE KB 5 X PR JUUA 3 o0 i A AR 1<) 5 T8 R
R T R TR, BRR T —HAE RS E ., W
S5 (1984) W 753 JL & 46 5 TN K A b 1) R = B
() Ar—C Ar 4F#4 4 (93615 ) Ma, {H M L LG £5cd I-
BT HER AR M 464 Ma B i T+ 2
939 Ma, 1M FL T B (936415 ) Ma -2 AE#8 , T 5
B B I i TR B (900~1200°C ) FOAES | HAE S 1 52
Prd G TR — % E, Li et al.(2003a) 5 L
I b 4K 5 TA K A B9 SHRIMP 45 47 U—Pb 4E#2
(819+£9)Ma. i EF74E(2005) A JLIA AL b A 3 32
R CRE S AP B AR X N 75 ) SHRIMP #5471
U—Pb4F %k (828+8)Ma, ZHEkEREE (2009 ) I 754
75 b 5K B U 5 K 19 SHRIMP %5 47 U—Pb 4E % hy
(816+5)Ma, FRIEIEDE(2011) A JLIS FH A (FE 5h
FHEYIN R AR RKRIERK A ) R Ay
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PO BT — K AE K A B (80543 )Ma,  Wang et al.
(2014) 75 75 Fel 5T A AL 5 5 FLIE A6 B N A
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Oy — 7, N IXER 7 VTR 3 LA BT s AR
A6 0 5 A B AR = 2 AE  7E 820~830 Ma, WNTETL
B3 1 4 BE, Wang et al. (2014) I 75 % B 140k 46
B P 2 19 LA— ICP—MS 4% 75 U—Pb 4E 3 H (826+
5)Ma; Wang et al. (2006 ) I 15 g /i R 7 1€ b (N 7
) LA—ICP—MS %5 £1 U—Pb 4E %}y (824+7) Ma;
Zheng et al.(2007 ) 155 g Sk A R TN A 1Y LA
ICP-MS #5417 U-Pb 4E# (823+9)Ma, Wang et al.
(2014) MIAFHIAR AL =75 SR Bl AL 5 TN A Y
LA-ICP—-MS # £1 U-Pb 4F-44 73 5124 (837+6 ) Ma Fll
(805+4)Ma, Wang et al.(2014) % VI g 1 L1147 P4 BE
R AL 35 ((837+7)Ma) e ((832+5)Ma) |
21 A% 5 TN K 4 ((833+5) Ma) Mz K8 ((834+8)
Ma) -3¢ ((835+5)Ma) 16 i A AT T R G0 I 48
TAE. 3k, TR Ly P Bopoo d AR A AL B
AR AR ((822.7+3.8) Ma, Wang et al., 2006;
(820+18)Ma, Li et al., 1999) . Jt5 111 ((838+5)Ma,
Wang et al., 2014; (824+4)Ma, Li et al., 1999) . H
165 (79448 )Ma, Wang et al., 2006) . =ik (4E
i+ ((826+13)Ma, Li et al., 1999) #y il A B AR 4
Hi7E 820~830 Ma.,

A SO U T AL X BUE R AT T RS
() LA—ICP—MS %% 47 U—Pb M4 , 25 J ¢ B JLIA 57
TCT AL XA L BRI 7E 820~825 Ma, 48 3
3PP ZERIAE (<1 5 AR A B Ml O R, AT it — 204y

BTN R A BRI N H A B
T 821.6~824.0 Ma, H S I # fAFg 2=l 5l i AR
[T | 1 P i e e 3 T B e S A =
AR, 5 LA e 52 R e BE T 22 YRR
T b A R A R U L T R Al B A A
fiE, X AT RESL RIS 78 1 s PR DR B I 3 i T
A6, FEAGRAAE KEMFAG R 546, W
R e A AR, 200 3 WS A, 4
W e AR (2.2 Ga, 1) s Hhoc i R (1.5~
1.7 Ga, 3 ) ; B i A 11 (880~958 Ma, 4 ) .

F2 PR YR N, H A BHRAE 819.5~
823.6 Ma, 734, IR SE T LA — ) CRUM LR ) Fri 3k
A o T PR ) — N, ST R S B 1 A R
FA—MSEALZE T BENFRRY, RECER N
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km F1 8.1km, J& T b 5e J [, H b P % B AR v A8

Ho B, BT X R 0 R R TR R Kk, HH )
T SRR A, B TR ISR A A iR T
R 5 A AR IR R B e, L R B IR
FECE TR AR E L. Sk,
NW Il [ 25 4t 485 T RN A3 S s A+ 48 8 3% = F SE
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H S RIAE B A RFE | SR DU 5 e 350 4 il = 4
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B T A A I A AN ] 43 1 T DX 428 350 40 44 il V FH
TERL

S —Jr T, A AT RS A B 2 TR,
[ B, 0 5 R 5 A R TR LU A R i B A, i
LIS 7~ T R A AR Pl R B = AL, B
PR B E B . R, ST A — 0 CBUF
LLURRE ) 10 25 M e A At B 8 22 0 8 LA 1) —
], 3% 2 e iR 5 A A, —F kAT BN
ARG

MAR A AR CERIE B, A b AR e A
KARTT 432 330, 430 Rty oo i AR (2.2 Ga) L
gt i R (1.1~1.7 Ga) F1 7 T 7 48 - 1 (880~975
Ma) , X % BHAE b A U X e s iR A% o doel AR
I G A R AR B A 7 VTR s LT AR B S
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J2 CBU LLUAEE ) B TS s A 08 il o 2 IR 55 g 0 (T
A LY AR B LI b 2 R i B A AR R A
£ 820~950 Ma, 7R & A7 it ity st AR oo A4
41, Wang et al., 2014) , iX KL < A IR IX 5 VLR &
L AR BEFE RS b2 R X AT e M AR, X s iy —
Joitr RS A T BRI B 3 1 A B B Al 2 e
J3— L AL A T A B 2 R i AR R R
B, DX T B Rk B, W7 PG b XOSUE A B
B2 i R 2 L TR iR 8 /K2 At
W AR 5 BIE K T~970 Ma, 926 Ma #1891
Ma (Li et al., 2009) , JE h T~ 2l K fili i 2 #0554 (Li
et al., 2008b, 2009) . PR b, WUEIE M X HLK L7
(ISR IS B AR 2R 2 1L e A
GUA) K S5 I AR S B AE B A A (k2T (v 38 4
sINK A —ERINE S, BHR A KA T KRR
TERaA) JRIK T A A (UK s Mg Z LA Fl s
Nb Z &7 , I8 1 T 970~860 Ma(Li and Li, 2003;
Li et al., 2009; Ye et al., 2007; Wang et al., 2013) , Jf:
FEIH I R fb 27 8 M B IE 1 e ) FH ena(0) A (Li
and Li, 2003; Ye et al.,, 2007; Chen et al., 2009a,
2009b; Li et al., 2009) . Xia et al. (2018) i — 4%
XA K A W] BRI BTV N DR 3 5 5, T
X — I B2 i B A A 5 9 X e A ooy
PRI A R — 3, AT RERE /s T 8B 46
55 R DR Sk S A P IR

g5 E A W5 X oot ARAE B A R X AT BE[R]
At 2 52 9 - Al ety 2 b 5e 9 30 il TR A REE PR
R A AT
53 NIEFHTHRIERBEHNHIERE X

AR, KTtk 5 R s A PF Gt
() S L 3 LT H B T AR X B i e 1
WG P FRGS o VLR 18 LAl BRI RS VY B Y
GRS T 5 2 X L) PG DU R L S M AR L
LA BTG B SR LR 28 LR Je oty v
KA [ 850~880 Ma IR E £ 41, HIFE UL 1.0 Ga 247
145 47 (Wang et al., 2007b, 2010, 2012¢; Zhou et al.,
2009; Zhao et al., 2011) . XL F 3T A ik
TR 7 5 AR SR ZN A 1L, WA e 1) e 2 9F5 15T ]
7 ~880 Ma ., ~820 Ma F1~800 Ma — Fhiii 3% , iMi 5 /]
ML AF AR DR G JRE | b A AR b PN 445 S A
(Li et al., 1995, 2002, 2008, 2009; Ye et al., 2007;

Wang et al., 2006, 2008; Zheng et al., 2007; Zhao et
al., 2011; Zhang et al., 2012b; Zhao and Cawood,
2012), RTHRE S5 FREDE IR, — Lt
FEH P AELY 850 Ma Z Fif (1.2~0.9 Ga) , HLIH —#%
Tl 428 0 DU 2 80 1) VL R o L 5 4 BRAR AR R B 1
iz 3 (1.0~1.3 Ga) — 2, 8ORF H 5 MM EUR 1 42
B AR & o [6] I 7 Al e b Y 850~750
Ma )25 3 A A N S 7E Rodinia B8 K il 24 B, i
T HbEAE I Bh S R Y i N 2 S IR B ) (L et
al., 1999, 2002, 2003a, 2003b, 2008b, 2008c, 2008d;
Wang et al., 2010) .

WL AR Z 2 EH I T R P R 2 A IR R
PRIC s AR AR AR P55 I ] 7] $R 2L 2]
830 Ma, £ % #| 800 Ma (Zhang et al., 2012b; Wang
et al., 2007b; 2014) , 5 A BRAK M EUR 3 111128 3h £ 14
HRTEC, A, — R I 5T R BI04 TR i
2R B AR AU AR AR BEORT i 6 SR A5 Ml X & & B oe
HACER R (920~970 Ma) B INE REMFENINR S
(Li et al., 2002, 2008a, 2009; Li and Li, 2003; Ye et
al., 2007) , JF) 2 73 Al KT 835 Ma iy EEE 5 (Li et
al., 2002, 2008a, 2009; Ye et al., 2007;Zhou et al.,
2009) o VIR Ll rp BRI R P B R Y 835~
750 Ma (K344 o T 830~800 Ma) (i 3 AT 4L
Fra A A a4 IE L (HERZ > 835 Ma HE A 1Y)
B8 |, 3% 4L 835~750 Ma A1 AL T Al 4 A5 B
i ) 3 1 S (b R 954, 2005; Wang et al., 2006,
2011, 2012a, 2012b; Zhou et al., 2009; & % Bk 45,
2009; # R A, 2010; 5KIEIESF, 2011 ; Zhao et al.,
2011; Zhang et al., 2012a, b; Dong et al., 2012; K=&
HA,2017),

EHSET LN RS, 5 N 35 1 ke Ak
lf A s [ 92 16 T 825 M, HLLIA B et ARAE B A T2
JRT i AL 1 5

(D JUB AT KAV AR ) e
XUFILIREHLZS 5 M A & IR I AR 20 e
AEEG T . XA HZE AR5 BN R BB S 274
HRHRESS AT . Wang et al.(2014) XS0 1L
AR A T 8 5 A0 AR F 5 36 B L DUAR IS 1] 2y 860~825
Ma. JUIE 37 70 AR B 5 1Y 4R AL 4F 3% O 819.5~
824.5 Ma, R4 1Ml e 5 48 B AR Al 48 114 1) TR] AN
£F 825 Ma, MiAJE2 850 Ma Z 1 (1.2~0.9 Ga)
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(2) VTR o i o 8 oo ot A QA B AR 2 ) L
SHPIROM A, O DL e AR SR A R, ) A, AE R
il 2 A A i S A 3 Bl ) KBt T X e SR
SR AR, AR, WAL A B 1 s (25 PHAR
PR X ) L DART B Ay o b A A 5C 10 e iR
JAE P HAIES (Zhou et al., 2004;Wang et al., 2007a) ,
fHIE AR SR A 22 3 15 L IR o iy 3R 5 72 )
(Zheng et al., 2008; Zhao and Zhou, 2009; Zhou et
al., 2009) . SEbx b, 7EHC 3 TR R &1 ik
A AT () R AT A A A R B I X A (CFB) I
S Z R (OIB) HGE . T 2248 A n 4k,
K FRPJR G A A B oo RIS 2T s (s
SN N, W e R X AP AE 830 Ma 2247 11 SSZ
TR e 25 7+ 2 850~825 Ma 5 91K ¢ 111 A i A 56 1) ik
P — RS CT 1245, 2008; Zhang et al., 2012a,
2013) ; 7E & At AR RS A AR G b X (Li and Li.,
2003; Zhou et al., 2004, 2009;L1i et al., 2010a; Yao et
al., 2014) K U £& 3¥ v 3] & B 830 Ma (Chen et al.,
2014) 2 A7 I R IN A A s D b TR B R L L
A ARG A L LA 2 (RS
75 ) B0 iE (Wang et al., 2004; Zhang et al.,
2012b) s AR L IX g o OB 5 4 U—Pb 4R 1%
4 (848+12) Ma, &y #I ML 4 85 A1 U—Pb 4E i
(827+9) Ma ( T /K 4 4%, 2008) , 1fii Zhang et al.
(2012a) 1 ARAF AR )1t 2 b R 5 1 5 A1 U—Pb
ARy (82443 ) Ma, IR I R IS A5 (1) sk Ak~
FRAE . A ALk bel 3t X A VE AL TR A M X & &
] B A A R XA R 4 25 (Zhang et al.,
2012b) , IR A IS 20 1 MU ERfb 27 PR i, X 2
FRIERINEE 8 TR 4 K & 824~860 Ma il
L, P AR I T 830 Ma, X K47 T Huk
G SEAF T ARG SR A G 3h, 9 &
BIVE i, HLIAAE R 55 X AT et )s U 7
OB, LRI 32 TP ICHT A 2 2 A A -tk
W E VIR IR AL R o [, X A T 850~
805 Ma i}, VLR & LUy B e AL i i A 1T
B R 5 0 VR B B I 1) e il 2 S A 2% 1)
AH 5% (Zhou et al., 2004, 2009;Wang et al., 2006,
2013,2014).

(3) VLR L AR B HH 2 2 860 Ma 1Y g e i A
A1 12 880 Ma PH VA i BVR (4 46 i< 4 ( Shu et

al., 1994; Charvet et al., 1996;Li et al., 2008a) , N +%
TP AR i G AR A OISO H dlfA
RHE TR a0 s i 2 T RIS TR
Py E FH =40 (Cox et al., 1999) , HAG - hic 5
T F R e A AR B R B ) il 1 DF I R L SRl
Xia et al.(2018) 4t , 47 F AR FURIAE AR 2 [AI4A7E
—AFeh - -2 RS, P T = e
PR AR b (29 825 Ma) , X — I BT 97 18
RPN R AR R i 2 7 1 4 RS MR B R i
R AR AR A2 (1.0~1.3 Ga) o FEFT G R i
(#5825 Ma) , Rodinia #8 K Jifi 2 £ PF& (Jayananda et
al., 2000) , AR I A 4 15 i — Fili il 428 7 (L et all,
2008¢). FAh, HZFATFEAR RN, AR
JZ2 5 4% AR R R 91 3 A ] JC K & (Zhao et al,
2011) o[RS, 247 TR PG G AL S, i B P —I
A A 7 TR ARG S 5 (1000~750 Ma,
Dong et al., 2012) , IR MR HCHT T DRS04
R X LI R A7 1 FIAE MR B AR B I 1] 7 1
T 825 Ma,

ShA XS )22 RS SRR VR FE Y B
FUBER , 2B N UG A AT 1T oI — i il 4 32 L
i Y Je B B Be , 471 AR AR R A DR AR
T 825 Ma, 7341, VLR i LAl ZR BOp et A RAE
i EBRAN EE AR CPGs (T E T ALK
25 (Wang et al., 2013) , 3% 5 g |y el 2 B R
H R K T PR 5 AT 9% (Barbarin, 1999) 01X
SEAE 1 A Y8 BT N — i il 48 A T T XA
SIS P N IR (Xia et al., 2018) . PRI , 9K — et flf it
0 A A N1 ok Sy [ B4R S RUAE B 24t T — 1~ BH
W ATTRRIE X, B 5T XN AL R A S B2 1 HT T
AR AR B A

TR, T 52 B NSRRI A e i fil 4
Y FHAR [R5 S JR AR AR T B 520, 4 1Ak
AR GoR on i ARAE B A I T R T S R
(Charvet, 2013; Wang et al., 2014) , 73 7b, WH; SR
& WFFE X SE M 455 B CRURTF LR ) $2 o i g e
b2 S rE 7 U TE | L COURR LLRE ) il 4 14
KARAREE A DA WS T SEMIEA AR Bh R iR
TNWA, [RIE, SE )5 A B AR B A g
FLF NW A 3 0] B8 158 B VLR 1 L5 80T AR i 7
NI ANZ A e i) Bl 43 4o B 2 1 SE [a] NW & 74
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PERY TR S B ET TRAE FZ e NW 4 3%
FHCA S [ B by R BEIL 22, R, il T
AR BYRA MR, SBOIUG G N B LIS AR
DXHJBER ol 7 e U A R RS, B SE
TR IR, ¥ PR B2 T vy, 2 AU L it
XA BEME 7R 13 PN SR 5 B R AR T % B4 O o il
FARE I NW ]

6 4% B

(DI FiT i A R EZ i R m B R N
AR IN K S TR b T KA R A, Hrp R
“RER N A R R, Bt K IEK S
W2, B nNK AN = Z B0
SMRAEMOCER  WKSMZA T HAE B IR Z

(2) LT A B o — E A 5L IF T
N 3MMRATT R, PR R B B R N A
(821.6~824.0 Ma) ; 5 2 JF IR N = N K 44 (819.5~
823.6 Ma) ; 55 3 JF IR M P = B K AE i< 77 (820.4~
824.5Ma) ., —#FH AU R TEDR 22 FIN
— 5, R [F— ARG S, e B EAR R
SE—NE Z #4421 #a 3

(3) LW SE M4 55 LA COUBF LU ) 42 il
BEdb 2 oAb ma A A e Bl OO LIRS Ji 45
R AR e AR/ DAL Z W R T SEMIEA R R BhiR B
5 NW M, 857 70 A % IR — Al 48 3 F2 2 B SE )
NW B HHEIE R

Bt A R F 2 oo A E RS kR
FITARN, o B3 A F (R PO F MR F g
SAHE, FRERE NN RN AN EE
TR By, 7 o — 3k R RO .

P

@ [ TR A R R BT A PG . 2007, TR A IR
DX 3t A 15 (15 00 B M B VAR AT TR R ). b
TR Ry . 1-300.
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