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Abstract: This paper is the result of geological survey engineering.

[Objective]| A large amount of ~ 100 Ma magmatic rocks are developed in the southeast margin of South China. Shifting to interior
of South China, although the period of magmatism has been reported sparingly, they were often related to metal mineralization.
Determination of the distribution of magmatism of ~ 100 Ma in the interior of South China would provide a scientific basis for the
study of the late Yanshanian tectonic setting, and related ore prospecting and exploration. [Methods] Based on the 1:50000 regional
geological survey and detailed petrographic study, the granites in Qiashui area, which are located near the Chenzhou—Linwu fault in
the interior of South China, were divided into five intrusive episodes, including (1) porphyritic coarse—medium—grained amphibole—
biotite monzogranite, (2) porphyritic medium—fine—grained amphibole—bearing biotite monzogranite, (3) porphyritic medium—fine—
grained biotite monzogranite, (4) medium— fine— grained biotite monzogranite with rare porphyrites and (5) fine— grained biotite
syenogranite with rare porphyrites, respectively. Zircon LA— ICP— MS U- Pb dating was carried out systematically for the
representative rocks of these intrusions. [Results]U—Pb dating yield ages of the first to fifth intrusive episodes ranges from 102 Ma
to 97 Ma, which is at the transition of the Early and Late Cretaceous. [Conclusions] According to comprehensive analysis and
comparison of the ~100 Ma magmatic events in the interior and southeast coastal regions of South China, it shows that the
geodynamic mechanism of the magmatism of ~100 Ma in the interior of South China might be related to back arc and
intracontinental lithospheric extension resulting from Paleo—Pacific plate subduction retreation. It led to reactivation and extension

of ancient deep faults such as the Chenzhou Linwu fault, and then the intensive mantle and crust magmatism.

Key words: tectonic setting; zircon U—Pb dating; Late Yanshanian; Lianyang granite pluton; Qiashui region, Guangdong Province;
South China; geological survey engineering.

Highlights: It is proposed that the ~100 Ma magmatism in the interior of South China is related to reactivation of ancient deep faults
such as the Chenzhou—Linwu fault, which is caused by intracontinental lithosphere extension resulting from the roll—back of the
subducted Paleo—Pacific plate.
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Fig.1 Geological sketch map of main tectonic units and Mesozoic igneous rocks in South China (a, modified from Zhou and Li,
2000; Wang et al., 2013), geological sketch of the Lianyang pluton (b, modified from Gao Jianfeng et al., 2005; isotopic age from
Ma Xinhua et al., 2014), geological sketch and sampling location of the investigated area (c, modified from Yuan Yongsheng et al.,
2020)
1—Yanshanian volcanics; 2—Yanshanian intrusives; 3—Indosinian intrusives; 4—Boundary between tectonic block; 5—Deep fault; 6—Late Cretaceous
granite porphyry; 7—The fifth intrusive episodes granite in Late Cretaceous; 8—The fourth intrusive episodes monzogranite of Late Cretaceous; 9—

The third intrusive episodes monzogranite in Late Cretaceous; 10—The second intrusive episodes monzogranite in Late Cretaceous; 11—The first in-
trusive episodes monzogranite in Late Cretaceous; 12—Early Cretaceous syenogranite; 13—Geological boundary; 14—Fault; 15—Sampling location;
Q—Quaternary; K—Cretaceous; J—Jurassic; T—Triassic; C—Carboniferous; €—Cambrian; €—K—Cambrian—Cretaceous
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Fig.2 Contacts between the first and fourth, and the fourth and fifth intrusive episodes granites in Qiashui region
a—The fourth episode(left) intruded into the first intrusive episode granite; b—The fifth episode intruded into the fourth intrusive episode granite
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Fig.3 Field and microscope photos of the first, second and third intrusive episodes granites in Qiashui region
Outcrop (a) and microscopic characteristics (b) of the first intrusive episode (MME—bearing); Outcrop (c) and microscopic characteristics (d) of the

second intrusive episode; Outcrop (e) and microscopic characteristics (f) of the third intrusive episode; Q—Quartz; Kfs—K—feldspar; P1—Plagioclase;
Bt—Biotite; MME—Mafic magmatic enclave
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Fig.5 Field and microscope photos of the fourth and fifth intrusive episodes granites in Qiashui region
Outcrop (a) and microscopic characteristics (b) of the fourth intrusive episode; Outcrop (c) and microscopic characteristics (d) of the fifth intrusive
episode; Q—Quartz; Kfs—K—Feldspar; Pl—Plagioclase; Bt—Biotite
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5549 % 55 6 1) SR/NESSE T AR I K ML IX A B A LA-ICP-MS 5 41 U-Ph 4FAL 2011
F1 AKX E—FERREREHEA LA-ICP-MS U-PbJllE LR
Table 1 Zircon LA—ICP—MS U—Pb data of the first to fifth episodes granites in Qiashui region
AHEES Th/10° U/10° Th/U  *Pb/U(le)  ™Pb/*U(le)  ™Pb/Th(le)  “Pb/*UMa “Pb/*U/Ma *Pb/*Th/Ma
B i DP222-1 CRH—HRLBEIR & M TN A0 2 = BERAE A L 3 BH A A g
1 546 925 0.6 0.1004+0.0031 0.0152+0.0003  0.0056=0.0006 97+3 97+2 113+12
2 377 439 09  0.1091£0.0061 0.0164+£0.0004  0.0056:0.0007 1056 1052 112414
3 934 1538 0.6  0.1092+0.0042 0.0165+0.0003  0.0049:0.0007 105+4 105+2 99+14
4 691 1030 0.7 0.1078+0.0061 0.0162+0.0004  0.0055=0.0012 104+6 104+2 110424
5 376 514 0.7 0.1042+0.0047 0.0158+£0.0003  0.0054£0.0008 101+4 1012 108+16
6 702 458 1.5 0.1034£0.0044 0.0156£0.0003  0.0053%0.0007 1004 1002 107+14
7 583 806 0.7 0.1062+0.0036 0.0160+£0.0003  0.0049+0.0004 102+3 10242 98+8
8 1008 1327 0.8  0.1036+0.0023 0.0156£0.0002  0.0052+0.0004 1002 1002 1057
9 467 723 0.6 0.1011£0.0031 0.0153+0.0002  0.0048=0.0004 98+3 98+2 98+9
10 357 515 0.7 0.1075+0.0060 0.0162+0.0004  0.0056=0.0008 104+5 1042 113+15
11 316 352 0.9  0.1004+0.0036 0.0152+0.0003  0.0050+0.0004 97+3 97+2 100+8
12 431 464 0.9  0.1052+0.0058 0.0159+£0.0004  0.0058+0.0008 102+5 1022 117+16
13 550 616 0.9 0.1061+0.0036 0.0160+0.0003  0.0054-0.0005 102+3 102+2 108+11
14 251 381 0.7 0.0954+0.0047 0.0150£0.0003  0.0059+0.0007 93+4 962 119+14
15 399 517 0.8 0.1166+0.0041 0.0175£0.0003  0.0053+0.0006 112+4 11242 106+11
16 1373 2280 0.6 0.1155£0.0065 0.0154£0.0004  0.0052+0.0012 11146 982 104+24
17 2738 2467 1.1  0.0984+0.0023 0.0149+0.0002  0.0052:0.0005 9542 95+1 104+10
18 605 924 0.7 0.1037+0.0032 0.0157+£0.0003  0.0048+0.0006 100+3 1002 96+12
19 843 1601 0.5  0.1074+£0.0023 0.0162+0.0002  0.0052+0.0004 104+2 104+2 104+7
20 728 976 0.7  0.1044+0.0038 0.0158+£0.0003  0.0053=0.0006 10143 1012 107+13
21 483 478 1.0 0.1099+£0.0036 0.0166+0.0003  0.0055+0.0004 106+3 106+2 110+8
it PMO6-3 CRE—HRLBEIR & 11 N 0 S 5 BE KA R D, HE B 1A B
1 384 249 1.5 0.0998+0.0035 0.0151£0.0002  0.0048+0.0003 97+3 961 96+5
2 451 591 0.8 0.1008+0.0024 0.0152+0.0002  0.0051£0.0003 982 981 1035
3 665 964 0.7 0.1012+0.0021 0.0153+0.0002  0.0049+0.0002 98+2 98+1 98+5
4 439 301 1.5 0.1037+0.0055 0.0157+0.0003  0.0042+0.0003 100+5 1002 84:+6
5 239 232 1.0 0.1064+0.0035 0.0160+0.0002  0.0052+0.0003 103+3 103+2 104+6
6 222 211 1.1 0.1014£0.0041 0.0153+0.0003  0.0048+0.0003 98+4 982 96+7
7 323 313 1.0 0.1006+0.0034 0.0152+0.0002  0.0052+0.0004 97+3 97+1 104+8
8 307 457 0.7 0.1060£0.0037 0.0160£0.0003  0.0054+0.0005 102+3 1022 109+10
9 323 310 1.0 0.1033+0.0044 0.0156£0.0003  0.0052+0.0006 100+4 1002 104+11
10 1150 1290 0.9  0.1327+0.0028 0.0198+0.0003  0.0049:£0.0004 126+2 126+2 99-+8
11 380 428 09 0.1036£0.0036 0.0157+0.0003  0.0046+0.0004 100+3 100+2 93+8
12 155 169 0.9  0.1064£0.0055 0.0161£0.0003  0.0049+0.0003 103+5 103+2 99+7
13 639 648 1.0 0.0994+0.0022 0.0150£0.0001  0.0049+0.0003 962 961 99+6
14 226 221 1.0 0.1014£0.0040 0.0153£0.0002  0.0052+0.0004 98+4 981 104+7
15 199 228 09  0.1023+0.0031 0.0155+0.0002  0.0050+0.0003 99+3 99+1 102+6
16 510 795 0.6 0.1023+0.0032 0.0155£0.0002  0.0057+0.0006 993 99+ 11612
17 197 266 0.7 0.1058+0.0045 0.0160+0.0002  0.0050+0.0005 102+4 1021 1009
18 436 446 1.0 0.1009£0.0025 0.0152+£0.0001  0.0050+0.0004 982 97+1 1017
19 85 81 1.0 0.0980+0.0083 0.0148+0.0004  0.0039+0.0005 95+8 95+2 78+10
20 230 230 1.0 0.1042+0.0043 0.0157+£0.0002  0.0051+0.0005 1014 1011 102+10
21 728 1115 0.7  0.1063£0.0021 0.0161£0.0001  0.0050+0.0004 103+2 1031 10148
22 799 1158 0.7  0.1086£0.0048 0.0164+0.0003  0.0048+0.0008 105+4 1052 96+16
FE i PMO6-54 Ch—4IRL IR 5 #1 N A7 J8 25 BF TR R D » FEH A 1A R 8
1 206 281 0.7 0.1054:0.0048 0.0159+£0.0003  0.0053%0.0005 102+4 1022 107+10
2 260 388 0.7 0.1041+0.0028 0.0157+0.0002  0.0049+0.0003 10143 1001 9946
3 406 1168 03 0.1031£0.0044 0.0156+0.0003  0.0044:0.0006 1004 1002 89+11
4 197 194 1 0.1074£0.0055 0.0162+0.0003  0.0052:0.0005 104+5 104+2 104+9
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k1

SPMTREA Th/10°  U/10° Th/U  *Pb/U(le)  *™Pb/*U(le)  *Pb/ Th(le)  *Pb/*U/Ma *Pb/*U/Ma **Pb/*Th/Ma
5 521 524 1 0.0989+0.0029 0.0150+0.0002  0.0047+0.0004 96+3 96+1 95+8
6 412 580 0.7 0.1033+0.0026 0.0156£0.0002  0.0043=0.0003 10042 100+1 8745
6b 134 133 1 0.1011+0.0047 0.0153+0.0003  0.0045+0.0004 9844 9842 9247
7 620 646 1 0.1015£0.0047 0.0153£0.0003  0.0057+0.0009 98+4 98+2 115+18
8 886 1158 0.8  0.1350+0.0042 0.0169+£0.0003  0.0063+0.0008 129+4 108+2 12717
9 504 541 0.9  0.1027£0.0026 0.0155£0.0002  0.0042+0.0003 99+2 99:+] 84+6
10 536 989 0.5 0.1063+0.0026 0.0161£0.0002  0.0044=0.0003 103+2 103+1 88+7
11 490 1129 0.4  0.1086+0.0029 0.0164£0.0002  0.0054+0.0006 10543 10542 108+12
12 772 775 1 0.1036+0.0026 0.0156+0.0002  0.0048+0.0002 100+2 100+1 9745
13 251 207 12 0.1030+0.0047 0.0156£0.0003  0.0054+0.0004 100+4 99+2 110+8
14 762 1466 0.5 0.1418£0.0029 0.0211£0.0003  0.0048+0.0003 13543 13542 96+5
15 805 1320 0.6 0.1038£0.0040 0.0157+0.0003  0.0048+0.0005 100+4 10042 97+11
16 454 659 0.7  0.1020+0.0025 0.0154£0.0002  0.0050+0.0003 9942 99+1 100+6
17 288 371 0.8 0.1036£0.0031 0.0157+0.0002  0.0049+0.0003 1003 100+1 1006
18 271 379 0.7 0.1035+0.0031 0.0156£0.0002  0.0051+0.0003 100+3 1001 102+6
19 966 823 12 0.1084£0.0061 0.0162£0.0003  0.005120.0011 10446 10342 103422
20 739 1261 0.6 0.1026£0.0024 0.0155£0.0002  0.0049+0.0004 99+2 99+1 98+7
21 1965 874 2.2 0.1012£0.0023 0.0153£0.0002  0.00430.0003 98+2 98+1 88+5
22 397 498 0.8 0.1072£0.0053 0.0162£0.0003  0.0038+0.0004 10345 10442 7648
23 561 734 0.8  0.1073+0.0047 0.0162+£0.0003  0.0051=0.0007 103+4 10342 103+13

FE il PMO6-53 (P —AIR BRI B = B KAL) , B A AR R
1 440 639 0.7  0.0994+0.0027 0.0150+£0.0002  0.0053=0.0003 96+3 96:+1 107+6
2 1113 1154 1 0.0959+0.0020 0.0145+£0.0002  0.0050+0.0003 9342 93+1 100+5
3 378 538 0.7  0.1040+0.0037 0.0157£0.0003  0.0056=0.0004 10043 10142 112+8
4 615 1136 0.5  0.1029+0.0026 0.0154£0.0002  0.0052+0.0004 9942 99+1 104+8
5 271 441 0.6 0.1030+£0.0044 0.0156£0.0003  0.0054+0.0005 100+4 10042 108+9
6 435 655 0.7  0.1052+0.0055 0.0159+£0.0003  0.0059+0.0008 102+5 10242 119+15
7 252 202 0.9 0.1014+0.0032 0.0153+£0.0002  0.00510.0003 98+3 98+1 10246
8 293 321 0.9  0.0989+0.0030 0.0149+0.0002  0.0050+0.0003 96+3 95+1 101+6
9 241 255 0.9 0.1018+0.0039 0.0154+£0.0002  0.0049+0.0003 98+4 98+2 99+7
10 225 195 12 0.1009+0.0047 0.0153£0.0003  0.0051+0.0004 98+4 98+2 102+8
11 179 216 0.8  0.0988+0.0042 0.0159+£0.0003  0.0048+0.0004 96:+4 10242 96:+7
12 154 175 0.9  0.0992+0.0052 0.0150£0.0003  0.0047+0.0005 96+5 96+2 9549
BT DP225-1 (R —4 R BEAR 2 = R K AB K ), ZE B A AR R

1 188 258 0.7 0.1085+0.0046 0.0164+£0.0003  0.0057+0.0005 105+4 10542 115+10
2 233 309 0.8 0.1055+0.0036 0.0159£0.0003  0.0057+0.0005 10243 10242 11549
3 492 665 0.7 0.1083+0.0032 0.0163£0.0003  0.0058+0.0006 1043 10442 116+13
4 360 434 0.8  0.1057£0.0038 0.0160+£0.0003  0.0056=0.0006 10243 10242 11311
5 568 969 0.6 0.1045+0.0030 0.0158+0.0003  0.0060+0.0005 10143 10142 122+10
6 301 270 1.1 0.1042£0.0042 0.0157£0.0003  0.0054+0.0003 101+4 10142 110+7
7 349 138 2.5 0.1033+0.0067 0.0156£0.0003  0.0058+0.0004 100+6 10042 116+8
8 460 848 0.5 0.1062+0.0027 0.0160+£0.0003  0.0055:£0.0004 10242 10242 110+8
9 468 819 0.6  0.1048+0.0024 0.0158+0.0002  0.00510.0003 101+2 10142 102+6
10 242 426 0.6 0.1059£0.0049 0.0160+£0.0003  0.0052+0.0006 10245 10242 104+12
11 415 1029 0.4 0.1055£0.0044 0.0159+0.0003  0.0053+0.0008 102+4 10242 107+15
12 305 420 0.7 0.1069£0.0065 0.0161£0.0004  0.0053+0.0009 10346 10342 107+18
13 351 340 1.0 0.1066+0.0037 0.0161£0.0003  0.0052+0.0004 103+3 10342 105+8
14 476 808 0.6 0.1031£0.0035 0.0156+0.0003  0.0051£0.0006 10043 10042 104+12
15 468 846 0.6  0.1057+0.0045 0.0159+0.0003  0.00460.0006 102+4 10242 93+13
16 253 407 0.6 0.1036+0.0056 0.0156£0.0003  0.0053+0.0009 10045 10042 106+17
17 645 984 0.7  0.1009+0.0029 0.0152+0.0003  0.0044=0.0003 98+3 9742 88+6
18 350 478 0.7  0.1053£0.0033 0.0159+0.0003  0.0047+0.0003 10243 10242 94+6
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k1
SHTEES Th/10° U/10° Th/U  *Pb/U(le)  ™Pb/*U(le)  ™Pb/* Th(le)  *'Pb/*U/Ma “Pb/*U/Ma **Pb/*Th/Ma
19 368 403 0.9  0.1028£0.0046 0.0155£0.0003  0.0044+0.0004 99+4 99+2 898
20 451 647 0.7  0.1030£0.0029 0.0156+0.0002  0.0045+0.0003 100+3 99+2 90+6
Ffh DP245-1 (th—40 4 BEAR B 2 B KA R ), FE B A AR R
1 507 866 0.6 0.1036£0.0026 0.0156=0.0002  0.0059+0.0004 1002 1002 118+7
2 1063 1133 0.9  0.1068+0.0036 0.0161£0.0003  0.0051=0.0006 1033 1032 10311
3 196 217 0.9  0.1040+0.0056 0.0157+0.0003  0.00540.0005 100+5 1002 1089
4 195 205 1.0 0.1047£0.0057 0.0158+0.0003  0.0053%0.0005 10145 1012 10610
5 414 504 0.8  0.1044+0.0046 0.0157+0.0003  0.0054+0.0005 1014 1012 108+10
6 531 874 0.6 0.1062+0.0035 0.0160+£0.0003  0.0053=0.0006 102+3 1022 107+11
7 536 887 0.6 0.1067+0.0022 0.0161+£0.0002  0.0054+0.0004 103+2 1031 109+7
8 756 1324 0.6 0.1055+0.0021 0.0159+£0.0002  0.00530.0004 102+2 102:+1 107+7
9 490 870 0.6 0.1068+0.0067 0.0161=0.0004  0.0049+0.0009 1036 1032 99+18
10 185 200 0.9 0.1037£0.0070 0.0157+£0.0004  0.0056+0.0008 1006 1002 112415
11 330 684 0.5 0.1003£0.0028 0.0152+0.0002  0.0051+0.0005 97+3 97+1 10210
12 270 500 0.5 0.1050+0.0085 0.0158+0.0005  0.0056+0.0015 10148 1013 113430
13 328 475 0.7 0.1031+0.0033 0.0156£0.0003  0.0047:0.0003 100+3 1002 94+6
14 218 205 1.1 0.1052£0.0055 0.0159+£0.0003  0.005320.0004 102+5 1022 1079
15 326 418 0.8 0.1035+0.0041 0.0156£0.0003  0.0046:0.0004 1004 1002 93+9
16 341 529 0.6 0.1037+0.0050 0.0157+0.0003  0.0052+0.0005 100+5 1002 10511
17 353 803 0.4  0.1058+0.0047 0.0160£0.0003  0.0047+0.0007 1024 1022 94+13
18 267 333 0.8 0.1065+0.0059 0.0161£0.0003  0.0057+0.0007 103+5 1032 115+14
19 662 763 0.9  0.1036£0.0025 0.0156=0.0002  0.0049+0.0004 1002 1002 99+8
20 550 689 0.8 0.1031+0.0027 0.0156£0.0002  0.0049+0.0004 1002 1002 98-8
FE & PMO6-1 Ch—21HRE0 3 B 3 5 RE K AR 5 5 TEBH A A g 3
1 1357 1668 0.8  0.1358+0.0024 0.0203+0.0003  0.0057+0.0004 129+2 129+2 11548
2 1158 1125 1 0.1291£0.0023  0.0193+0.0003  0.0057+0.0003 12342 1232 115+6
3 421 208 1.4 0.1017+0.0028 0.0154+0.0002  0.0052+0.0003 98+3 98+1 106+6
4 501 412 12 0.1061+0.0028 0.0160£0.0002  0.0058:0.0004 102+3 1021 117+8
5 557 498 1.1 0.1022+0.0024 0.0154+0.0002  0.0058+0.0004 9942 99+1 117+8
6 560 547 1 0.1040£0.0023 0.0157+0.0002  0.0059+0.0004 1002 100+1 118+8
7 445 338 1.3 0.1145£0.0044  0.0172+0.0003  0.0062+0.0007 110+4 11042 124+14
8 322 195 1.7 0.1111£0.0107 0.0152£0.0005  0.0046=0.0011 10710 98+3 92421
9 1297 1205 1.1 0.4228+0.0073 0.0239+£0.0003  0.0184=0.0017 358+5 15242 369+33
10 1511 1349 1.1  0.1461£0.0048 0.0206+0.0003  0.0076+0.0014 1384 1322 152429
11 1054 611 1.7 1.4136+0.0384 0.0251£0.0005  0.0245:0.0066 84+12 87+1 490+130
12 1489 2202 0.7 0.1351+0.0026 0.0202:£0.0003  0.0061:0.0005 129+2 1292 12349
13 2439 4021 0.6 0.2462+0.0040 0.0197+0.0003  0.0113:£0.0006 223+3 126+2 227+12
14 1067 1038 1 0.7670£0.0246  0.0216+0.0004  0.0252+0.0069 97+6 1012 503+135
15 417 541 0.8  0.1053+0.0037 0.0159+0.0003  0.0049+0.0005 102+3 1022 1009
16 991 1475 0.7 0.3681=0.0057 0.0237+0.0003  0.0156=0.0008 318+4 1512 312+16
17 183 157 12 0.1061+0.0052  0.0160£0.0003  0.0052+0.0004 102+5 1022 105+8
18 2526 4748 0.5  0.2917+0.0047 0.0196+0.0003  0.0152:0.0011 2604 12542 30622
19 332 359 0.9  0.1025+0.0028 0.0155+0.0002  0.0050+0.0003 99+3 99+1 1006
20 509 536 0.9  0.1065+0.0048 0.0161+0.0003  0.00530.0008 1034 1032 107+16
21 734 913 0.8  0.1051£0.0022 0.0159+0.0002  0.0051%0.0003 10142 1011 102+7
22 1224 1195 1 0.1343£0.0028 0.0200+0.0003  0.0049+0.0004 128+2 128+2 998
23 1499 12239 0.1  0.1132£0.0015 0.0170+0.0001  0.0051£0.0003 109+1 109+1 1036
24 594 846 0.7 0.1031+0.0018 0.0156£0.0001  0.0048+0.0002 1002 1001 97+4
25 258 278 0.9  0.1050+0.0030 0.0158+0.0002  0.0049:+0.0003 10143 1011 100+5
FF it DP204-1 (b —4100 2 B B8 2 BE = KAL), T BH A AR R
1074 2345 0.5 0.1031£0.0022 0.0149+0.0002  0.0051=0.0004 100+2 9541 102+7
445 605 0.7 0.1002+0.0043 0.0152+0.0003  0.0045+0.0005 97+4 97+2 90+10
3 580 823 0.7  0.1045+0.0034 0.0158+0.0003  0.0049+0.0004 10143 1012 9849
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2014 i 5| Hh T 2022 4F
2R 1
SFTEES Th/10°  U/10° Th/U  *PbA¥U(le)  *Pb/*U(le)  *“PbA Th(le)  *Pb/¥U/Ma *Pb/*U/Ma **Pb/**Th/Ma
4 311 310 1.0 0.1057£0.0036 0.0160+0.0003  0.0053=0.0004 10243 102+2 106+7
5 450 625 0.7 0.1060+0.0040 0.0160+0.0003  0.0055+0.0005 10244 10242 110£10
6 1373 1894 0.7  0.1017+0.0041 0.0154+0.0003  0.0056+0.0008 98+4 99+2 11216
7 857 784 1.1 0.1033£0.0029 0.0156+0.0003  0.0049+0.0004 1003 1002 9948
8 266 245 1.1 0.1034£0.0058 0.0156+0.0003  0.0052+0.0006 100+5 100+2 104+13
9 1247 2639 0.5  0.0980+0.0040 0.0148+0.0003  0.0056=0.0011 9544 9542 112423
10 1581 2087 0.8  0.0972+0.0032 0.0147+£0.0003  0.0055+0.0009 94+3 94+2 110£17
11 305 419 0.7 0.1013+0.0036 0.0153£0.0003  0.0052+0.0006 9843 9842 104+11
13 1306 2509 0.5 0.1046+0.0021 0.0152+0.0002  0.00570.0004 1012 97+1 114+8
14 950 1116 0.9  0.1049+0.0023 0.0159+0.0002  0.0052+0.0003 10142 10122 1056
16 871 1674 0.5 0.1043+0.0022 0.0158+0.0002  0.0051=0.0003 1012 1012 10346
17 1041 1431 0.7  0.1035+0.0038 0.0156+0.0003  0.0049+0.0006 1004 1002 100+11
18 242 245 1.0 0.1090£0.0075 0.0164+0.0004  0.0053%0.0007 105+7 10543 108+14
19 287 292 1.0 0.0991£0.0066 0.0150+0.0004  0.0052+0.0006 9646 9642 105+13
20 187 265 0.7  0.1172+0.0049 0.0176+0.0003  0.0063=0.0005 113+4 11342 127411
12 1604 4316 0.4 0.0890+0.0027 0.0135+0.0002  0.00530.0009 8742 87+1 107+18
15 1627 4775 0.3 0.0898+0.0022 0.0136£0.0002  0.0054+0.0006 87+2 87+1 109+12
FEH D2029-1CFR—2RL S BE R = B T RAE KA , FIKZE A1k
1 410 452 0.9  0.1077+0.0029 0.0163+0.0002  0.0056=0.0003 104+3 104+1 11246
2 278 260 1.1 0.1016£0.0041 0.0153+0.0003  0.0049+0.0003 9844 98+2 9946
3 345 233 1.5 0.1099£0.0054 0.0165+0.0003  0.0055+0.0004 106+5 106+2 11148
4 219 224 1 0.1070£0.0049  0.0161=0.0003  0.0051+0.0004 103+5 10342 10348
5 1497 1529 1 0.1706+0.0232  0.0225+0.0004  0.0070+0.0001 160+20 14442 14243
6 176 192 0.9  0.1058+0.0040 0.0160+0.0003  0.0050+0.0003 10244 10242 100+6
7 347 508 0.7  0.1141£0.0033 0.0172£0.0002  0.0054:0.0004 11043 110+2 10948
8 271 272 1 0.1057+0.0038  0.0160+0.0002  0.0048+0.0003 102+3 10242 9746
9 348 365 1 0.1032+0.0064  0.0156+0.0003  0.0049+0.0006 100+6 10042 99+13
10 763 621 12 0.1068+0.0039 0.0157+0.0003  0.0048+0.0005 103+4 100+2 9649
11 209 202 1 0.1042+0.0036  0.0157+0.0002  0.0047::0.0003 1013 1011 9446
12 159 150 1.1 0.1037£0.0051 0.0157+0.0003  0.0048+0.0004 100+5 100+2 9648
13 837 760 1.1 0.0631£0.0057 0.0099+0.0001  0.0035+0.0003 62+5 641 70+6
14 2257 2839 0.8  0.1429+0.0032 0.0183+0.0002  0.0056=0.0005 136+3 1171 11310
15 168 226 0.7  0.1059+0.0044 0.0160£0.0003  0.00570.0004 102:+4 102+2 114+8
16 908 635 14 0.1027£0.0023 0.0155+0.0002  0.0052+0.0003 9942 9941 10545
17 2373 1434 1.7 0.0533£0.0102 0.0084+0.0001  0.0060+0.0009 53+10 5441 121£19
18 316 365 0.9  0.1012+0.0052 0.0153+0.0003  0.0049+0.0005 9845 98+2 99411
19 278 273 1 0.1020+0.0069  0.0154+0.0004  0.0052+0.0006 9946 99+2 105+13
20 405 598 0.7  0.1132+0.0025 0.0170+0.0002  0.0056+0.0004 109+2 109+1 11347
21 834 1015 0.8  0.0972+0.0252 0.0153£0.0003  0.0058=0.0011 94423 98+2 117£22
22 761 1457 0.5  0.1188+0.0032 0.0178+0.0003  0.0053+0.0006 114+3 11442 10711
23 229 481 0.5 0.1135+0.0030 0.0171£0.0002  0.0054:0.0004 109+3 109+1 108+8
24 260 295 0.9  0.1052+0.0036 0.0159+0.0002  0.0059+0.0005 102+3 1021 118410
FERD3178-1 Ch—4iRi & B2 2 B KAV D , W8S 5k

1 1879 482 3.9 0.1072+£0.0106 0.0153+0.0005  0.0012+0.0003 103+10 983 2345
2 605 871 0.7  0.1037+0.0024 0.0156+0.0001  0.0043=0.0003 1002 1001 87+6
3 316 287 1.1 0.1070£0.0039 0.0162+0.0002  0.0052+0.0004 103+4 1031 105+7
4 9547 17639 0.5 0.1137+0.0013  0.0171£0.0001  0.0053=0.0003 109+1 109+1 107+6
5 271 271 1 0.1126£0.0047  0.0169+£0.0002  0.00500.0004 108+4 1081 10149
6 352 307 1.1 0.1046£0.0076 0.0157+0.0004  0.0047+0.0006 10147 1012 94+12
7 2309 2677 0.9  0.1430+0.0033 0.0195+0.0002  0.0051+0.0005 136+3 124+1 10310
8 438 791 0.6 0.1080+0.0064 0.0163£0.0003  0.0049+0.0009 104+6 1042 99+17
9 308 339 0.9  0.1064+0.0069 0.0161+0.0003  0.0045+0.0008 10346 103+2 91+15
10 225 248 0.9  0.1029+0.0060 0.0155+0.0003  0.0051+0.0005 9946 9942 103+10

http://geochina.cgs.gov.cn H1EHLFT, 2022, 49(6)



%5494 o TRNE S ARG K ML IX A 4 5 1R LA-ICP-MS £ A1 U-Ph4FAL 2015

2R 1

SPMTRES. Th/10° U/10° Th/ *PbU(le)  *Pb/~U(le)  ““PbA"Th(le)  *"Pb/*U/Ma  *Pb/ *U/Ma  **Pb/**Th/Ma
11 385 721 0.5 0.1042+0.0018 0.0157+0.0001  0.0049+0.0002 1012 1011 99+4
12 321 427 0.8 0.1007£0.0034 0.0152+0.0002  0.0046+0.0003 9743 97+1 93+7
13 284 346 0.8 0.1012£0.0027 0.015320.0001  0.0049=0.0002 98+2 98+1 98+5
14 17151 25858 0.7 0.1165£0.0017 0.0175£0.0001  0.0058+0.0005 11242 112+1 11649
15 2618 1314 2 0.1800£0.0047 0.0164+0.0002  0.0023=0.0002 168+4 105+1 4744
16 371 369 0.1006+0.0032  0.0152+0.0002  0.00500.0003 9743 97+1 100+7
17 223 259 0.9 0.1045+0.0042 0.0158+0.0002  0.0051+0.0004 1014 1011 1038
18 376 405 0.9 0.1023£0.0027 0.0155+0.0002  0.0053+0.0003 9943 991 107+7
19 167 171 1 0.1041£0.0039 0.0157+0.0002  0.0054+0.0003 1014 1011 109+6
20 578 1083 0.5 0.1057£0.0095 0.0157+0.0005  0.0052+0.0017 10249 1003 104+33
21 286 372 0.8 0.1119+0.0035 0.0169+0.0002  0.0054=0.0005 108+3 1081 108+9
22 552 550 1 0.1121£0.0041  0.0169+0.0002  0.0052+0.0005 108+4 1081 106+10
23 544 1325 0.4 0.1058£0.0031 0.0160+0.0002  0.0050+0.0005 10243 1021 100+10
24 601 725 0.8 0.2323+0.0045 0.0174+0.0002  0.00910.0006 21244 111+1 183+12
25 669 1116 0.6 0.10130.0016 0.0153+0.0001  0.0049+0.0003 981 981 985
26 145 154 0.9 0.1062£0.0047 0.0160+£0.0002  0.0050+0.0003 103+4 1021 100+7
27 205 145 14  0.1074£0.0058 0.0162+0.0003  0.0047+0.0004 104+5 1042 96+8

FE D3020-1CHR—ARL & BE B = B KAL) g 2k A ik
1 450 193 23 0.1031£0.0036 0.0156+0.0002  0.0053+0.0002 100+3 10042 1075
2 465 266 1.8 0.1041+0.0066 0.0157+0.0004  0.0055+0.0005 101+6 10042 110+10
3 392 243 1.6 0.1037+0.0042 0.0157+0.0003  0.0057+0.0003 1004 1002 1157
4 469 254 1.8 0.1035+0.0035 0.0156+0.0002  0.00510.0003 100+3 1002 10345
5 374 184 2 0.1044+£0.0043 0.0158+0.0003  0.0052+0.0003 1014 101£2 106+6
6 289 165 1.8 0.1064£0.0058 0.0161+0.0003  0.0052+0.0004 103+5 1032 105+7
7 321 178 1.8 0.1017£0.0043 0.0154+0.0003  0.0048+0.0003 98+4 98+2 97+6
8 809 327 2.5 0.1033+0.0050 0.0156£0.0003  0.0051+£0.0005 100+5 1002 104+9
9 818 284 2.9 0.1063+0.0083 0.0155+0.0004  0.0024:+0.0003 1038 9943 4946
10 373 138 2.7 0.1213£0.0055 0.0153+0.0003  0.0049+0.0003 11645 9842 99+7
11 443 176 2.5 0.1043£0.0056 0.0157+0.0003  0.0043+0.0004 10125 101£2 87+7
12 369 226 1.6 0.1128+0.0067 0.0153+0.0004  0.0043=0.0005 109+6 98+2 87+10
13 206 149 1.4 0.0974+0.0066 0.0147+0.0003  0.0044+0.0003 9446 9442 89+7
14 302 143 2.1 0.1052£0.0046 0.0159+0.0003  0.0044+0.0002 102+4 10142 88+4
FE & DP202-1 CHIRL 2 BT 2 2 REIEK AR D » P A AR

1 224 206 1.1 0.1021£0.0053 0.0154+0.0003  0.0052:0.0005 9945 9942 104+10
2 543 727 0.7 0.1110£0.0032  0.0167+0.0003  0.0052:+0.0005 10743 107£2 105+9
3 431 527 0.8 0.1018+0.0038 0.0154+0.0003  0.0053:£0.0006 98+4 9942 10611
4 267 311 0.9  0.1037+0.0049 0.0157+0.0003  0.0059:£0.0008 100+4 10042 119+16
5 216 377 0.6 0.1016+£0.0040 0.0153+0.0003  0.0054=0.0004 98+4 98+2 109+8
6 306 344 0.9 0.1057£0.0040 0.0159+0.0003  0.0055+0.0004 102+4 10242 11148
7 235 255 0.9 0.1071£0.0046 0.0162+0.0003  0.0052+0.0004 103+4 10342 105+7
8 365 312 1.2 0.1073£0.0066 0.0162+0.0004  0.0061+0.0009 103+6 10342 123+17
9 237 225 1.1 0.1062+0.0051 0.0160+0.0003  0.0049+0.0003 10245 1032 99+7
10 518 935 0.6 0.1090+0.0027 0.0164+0.0003  0.0054=0.0004 10542 10542 109+8
11 169 227 0.7 0.1101£0.0107 0.0166+0.0005  0.0050+0.0009 106£10 1063 10019
12 130 225 0.6 0.1103£0.0101 0.0167+0.0005  0.0069+0.0015 106+9 106+3 140430
13 645 697 0.9 0.1061£0.0076 0.0161£0.0004  0.0051=0.0010 102+7 10343 102421
14 278 253 1.1 0.1084+0.0048 0.0163£0.0003  0.0054:0.0005 105+4 10442 109+10
15 415 858 0.5 0.1104£0.0032 0.0167+0.0003  0.0064+0.0007 106+3 10642 128+15
16 200 206 1 0.1055+£0.0054 0.0159+0.0003  0.0061+0.0007 10245 10242 124+14
17 830 1858 0.4 0.1083+0.0021 0.0163+0.0003  0.0056:+0.0004 10442 1042 1137
18 411 615 0.7 0.1026+0.0039 0.0155+0.0003  0.0054+0.0005 99+4 99+2 109+10
19 399 530 0.8 0.1063+0.0032 0.0160+0.0003  0.0058+0.0005 1033 10342 116+10
20 1699 2629 0.6 0.1020+0.0029 0.0149£0.0003  0.0055:0.0005 9943 96+2 110£10
21 107 100 1.1 0.1075£0.0088 0.0150+0.0003  0.0055+0.0005 104+8 9642 11149
22 568 1003 0.6 0.0790+£0.0021 0.0098+0.0002  0.0032+0.0003 7742 631 65+5
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Fig.7 Zircon U—-Pb concordia diagrams of the first, second and third episodes granites in Qiashui region
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Fig.8 Zircon U—Pb concordia diagrams of the fourth and fifth episodes granites in Qiashui region
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M R Ry i BA R O TE B . G4k, R o
K B K b I £ % B8 IR A 1) LA—ICP—MS 45 41 U-Pb
AR FRA R T AU T — R AL 1) 5 R 3R AR
%4 104~81 Ma (- R AE5E, 2014; H [E 5 4 7
T FE A 0, 20159, 3 PH A A R HR R —
B BRI IN A 2R B K AR B B R AR IS
7(99.440.7)Ma (32 7K 55, 2020) . AUCR FH LA-
ICP-MS #4547 U—Pb £ RAF 1A 7K L X 55— 1= A UCHL
— R ERR EANA B A T RIEN S BB RA
W —HRIBEIR & N A B A/ KAIER A 5 =
BAKF—ANR R 8 KA R A SR A
WP —2HkE 2 B B 5 B K AR B A TR AR
HHRL 5 B 2R 25 B IE AR 2 1 AR 0
(100.2+1.8)~(98.9+1.1)Ma. (99.9+0.9)Ma. (101.4+
0.9)~(97.1+1.7)Ma. (101.1£1.1)~(98.0+1.4) Ma Fil
(101.8+1.5)Ma, 4F i 7E 1R 25 VU Bl N e AR — 3, 1R 3R
T P A T 8 B e A ) 7K € XS TS DK 7Sk
A6 54 5 1R 1 T8 B AR R — 1 1 S 1 22 52 (100
Maz)

EAS—HRE A, BT 1A K L DX 12 (R A gk
157 21 P el A, AR 24 T 114~108
Ma(n=13) , FIARAE 144~123 Ma(n=8) (& 1,18 7, &
8) , S /s WF T X R A7 A b 3 S ARV Bl A% 5 R 0
o A0, NEE I ARATHE PH A R e 50 1) ZE 3 At s /D
BER = IE R ALK BTG PR LA-ICP-MS 454 U-Pb
AERY R (114.4£1.0)Ma( 73 R FR) o I, S5 5 ARIK
ARAT 3 PRV R S B R /N A ) ) o 2% 4 1
ZEA T I B S5 (2005 ) FITHIRIE 1) 144 Ma )
F—HRLAE <1 7 AT BEAN R B A~ % BH A R 1Y Jg 8 7
Y1, 268 144 Ma 247 (A K06 e T /K L XA J2: 2
B, 3% B AR 1 32 T~100 Ma B Al .

6.2 Mk ILBHAEREINTSH

RGO TORE, A p e LA RO sh R s [l ]

KEAG R P 3 BB, 43 il 5 1 189 (190~
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SNBSS R IR KL IX AR 5 7 LA-ICP-MS #5417 U-Pb 4EA, 2019
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Fig. 9 Histograms of isotopic ages for Yanshanian igneous

rocks in South China
(modified from Li et al., 2010; Jia Lihui, 2018)

140 Ma) . FHE 111 B 301265 1 B Bt (140~120 Ma) FI3ELL
M5 2 B B (120~80 Ma) ([K19) . 5[] |, el B
WAL B BT 2805 3 32 B 4T T AR RS P Bl b X 4 )
VURS RS B AL RO R S, R R NE 5045, 1
FEEE U H X Ry 3 EW [0] 23 A 5 716 LB B 1) 2 0 )
W32 KB AR N UE W I VR B A Al
DI NNE [ JEE A7 (90, 2006)

IAE A R R — RPN (3R 2) s
— I Pt 22 52 (110~90 Ma) 242 1 5 (1 F4 3 —
PTG S 2 — (1 9)  iZ A A B 2 0] 43
A7 55 e L BT 2R 0 Bl Bl AR — 3, ZE R o A
BRI — I T 24 AR 19 7 P T T L DX, PN i U 7
AR, R A R LA R 0™ (K110) o 1T
AR e W i X B T K R R A R A (TR A
RITE A ) /b i 22 i A (A s Ak i i,
2003 ) , QAT 1] Y VA i DX A0 3 B L — K 75 A 4 A
i+ (98~96 Ma) (Zhao et al., 2016) I 7T — 73 3 2
=Bk A (110.1~105.3 Ma) 54 W1 B =B — K A4
i ((105.1+0.5)Ma) ( THE, 2013) , B-7R = HFfb i
NK A ((102+1.9)Ma) HT AL R IN K 7 (106~105
Ma) Fil A7 3 [N K ((103.5+1.2) Ma) (35 i %,
2018) , 2 FF Ml IX % R — K A R BE 4 ((104.5+0.4)
Ma) A1 365 N7 ((103.7+0.5) Ma) FLA 3 A K
71 (104.1~103.2 Ma) (KB fH, 2016) SF T BIAE (< 5, K
T L —Hk A8 £ —WRIRE 5 2k Bt £ 4 5 (89~86 Ma)

(Zhao et al., 2016) . B HUO8 PE AL <1 7 ((91.3+£2.5)
Ma) (4 k%55, 2007) KU L —uL 1B = R ALK A
(99.4~96.6 Ma) (2= R ARAE, 2013) A 2R LU IERAE X
B4 ((93.8+1.3)Ma) JROGARAE, 2009) JHE LR 7
(99 Ma) (B SR 0T, 1998) 45 A BUAL i, LA S /b i 2
B2 K R — R MR R AR i A PO R K
A, QAR K 2 KR (<85 Ma) (Meng et al,
2012)%,

48 R M M AZ I A s S A, A%
EORAS A, B A SC R HT R GE (3 FH AL 5 A A
((106.4+0.7)~(97.6+1.5)Ma) (= 845, 2005;
FARAE 2014; 7K A ,2020) 40, AT TER) R
LR A ((93£1)Ma) MIBERAE KA ((91£1)Ma)
(Z B 45, 2006) oK 5 M1 N B = B AR R N K A
(110~109 Ma) . = X wp 2 = BE A6 B A ((103+1)
Ma) JHBRIE AE 5 N1 A ((105+1)Ma) (Wang et al.,
2018) , A ARG AL < BE ((92.0£1.6)Ma) (/54
A4, 2013), BALFITAL RN A ((104.6+1.8)Ma)
(ZE % 1A, 2021) 35 1L A8 B B 7 ((103.4+1.2)
Ma) (B{/MESE, 2014) 55

g Lk B—i S 2 38 (110~90 Ma) &
AT AR R ML B — R B R i A A, )T
ZRE TR S AT R A TR R A 3
PRI LR TUA A G A Te— R YT
Pk 25 (Li, 2000; 1R, 2014) .

6.3 HEIME

O TR T HE 1L AR 5 TR B 1) R A 32 75 55
FRH 8 12 AU C S5 B T W 8h K i 1 2%
(Zhou and Li, 2000) . 7 7 &l fe i ek 3 5 47 00 (e i
4, 2001) (A PN A R - 245 IR BT (BRAE RIS, 2003) |
I 58 (P05 58, 2003) | F A o (Li and Li,
2007) SN . H AT Ak, F L Dok
4 T T b, 2 28 380 U e A8 B DA TR 5K Ry T A
WEE, IR0 T 2 E B AR S, iR
R b/ 40 T MR BB SR AR E AT
AE A T BUHE R I b A= AR e o 5 2R 1% 20 1Y o 2
(Zhou and Li, 2000; Zhou et al., 2006; Wang et al.,
2012; Duan et al., 2017; 2= = H#.5% 2018)

KIS B L, B XA T —Ilfe 2K
W 24 BfF 3 (1L 10) (s 8 06 45, 2005; By A A 4,
2014) , IZWr MBI Ry AR E e 5 47 1 i )
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Table 2 Geochronological data of the 110—90 Ma granitoids in South China

HRLATR = M7 i /Ma TR IS
Fl TP LA-ICPMS 90.1~91.3 EERR4E, 2015
Rt TIPS SHRIMP 110+1.1 FR5,2012
1 ZRAE R SIMS 103.3~106.5 2, 2015

IR RER A S A 104.1+0.4
VEE FPERLAE B N A 103.7£0.5
X ) LA-ICP MS FH,2016
AIRLAT FEIN K 103.240.6
PN RIS 104.5+0.37
i Eﬁﬁ% LA-ICP MS 96.1-106.2 TH 2015
Bt KIeK A 103.9~105.1
Al raska LA—ICP MS 96.6%1.6 L 2013
il AR 99.4+2.3 ’
AL BRBHER S 105.3~110.1
R LA-ICP MS THE,2013
FH HEARRKAERS 105.1+0.5
[hES HARHER S LA-ICP MS 100-109 Ji R, 2016
pAll HABRRKIEK LA-ICP MS 105.1£0.8 2 14,2009
P21 LR N K LA-ICP MS 109.3+1.1 +HE,2016
(DN R 99+2
a7t K RATICEMS 1017 FRALRES 2006
. TEi N 105.1~106.1
AN LA-ICPMS 103.5£1.2 BATNAE, 2018
=% TEi N KA 102.0£1.9
] PAEES LA-ICPMS 1021 AL, 2010
el TE 4 BEA LA-ICP MS 103.4+1.2 BN, 2014
S T KB LA-ICP MS 90.2+1.5 FRHAE,2017
T H TRPEAE B R A 101.242.1 SR A2 45 . 1999
AR e —,‘J&w{(% LA-ICP MS 103.6£1.0 XI|5:2,2013
AHRLAE B 104.8+0.9
PEHL TR PEAE B LA-ICP MS 91.3+2.5 145, 2007
vl TR A AL B 2 LA-ICP MS 96.2+0.8 BRE 2017
ERA K 99.5+1.2
B LR BERIERKE LA-ICP MS 97.3+1.2 Li and Jiang, 2014
IEKE 92.7+1.0
i) e N 109.5+0.8
B i e LA-ICP MS 105.4-107.1 Duan et al., 2017
T IEKTERE LA-ICP MS 108.8+0.4 Zhao et al., 2017
il WAL LA-ICP MS 1010 Zhao et al., 2015
Gl 91.7~92.1
il Teiis BRGURL 99 R, 1998
k=1 BB S LA-ICP MS, SIMS 95~99
B TR LA-ICP MS 90+2 Chen etal. 2014
K 1IN BB R A 109~110
=X R R A B LA-ICPMS 1031 Wang et al., 2018
TH BRI Tei N KA 105+1
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H49% ol TRANEEE TR IR B IX AL b R LA-ICP-MS 4547 U-Ph 4EA% 2021
22
FIRLZFR A WAET7 7 HE#/Ma Rk IE
M RH e 108.4+1.5 )
. AR KA LA-ICP MS Liu ctal., 2016
HER 104.6~109.0
3% A i 99.6~101.0
. A RKNKE LA-ICP MS Liu et al., 2014
IEH 100.3+0.6
e — KA KA A 98~96
K th—HAe & LA-ICP MS Zhao et al., 2016
A B 89~86 ’
— iU e
P4 o K LA-ICP MS 104.2+1.9 Pan et al., 2018
_ SHRIMP, LA-ICP
ez MBURBEIK 4 AU MS 98~104 Yan et al., 2016
T AL B LA-ICP MS 97+1
. UZJ‘M:WTU .
ENER N A AR A SIMS 961
Il K AL A SIMS, LA-ICP MS 97~98 Chen et al., 2019
| . - SIMS 981
. BEIRAE 7
A M SIMS 97+1
BaBHER A 931
PN X N SHRIMP B, 2006
BEIRTE <A 911
Kihs TR AN IN AT B SHRIMP 95+2 F %, 2005
HR 1ERA PR £ A 103+1.1 Shen et al., 2000
AL TEKAL KBS SHRIMP 93.8+1.3 I FEAE S, 2009
bty 1 PEA SHRIMP 92.0+1.6 A 4,2013
ISP N s 23l
i 1E R B LA-ICP MS 92.6+4.2 YN A N
2016°
et A SHRIMP 103.3+2.4
ekl i Y w4, 2008
TR BEE SHRIMP 100.3+1.4 CEE
T FH BaBHER A LA-ICP MS 100~104 RS, 2014
ANB R KL A 98.9~100.2 AT ; 7K HEE,2020
. . . NS KA 99.9+0.9
K MBI CAEH 33 A e
N BB RKIEKE LA-ICP MS 97.1~101.4 .
/N D IR A3
BARZKERSA 98.0~101.1
BARIEKEKE 101.8+1.5

A B R EEAE A2 (BRI H—htir) (Gilder et al., 1996),
e — AL R IB B B 1 R 1 55 (e
et al., 2020), HTIZWT SLH7 73 A A R A AHE L I 5
LR A1 (178~63 Ma), il T —il B LA
(Li et al., 2004) | [FIJE TS EEZ (Wang et al., 2003)
£ 05 B BE X R A (Zhao et al., 1998; 4% I &5,
2018) M BH 2 2 A 1 L R 3 L 7 (Meng et
al., 2012) 5%, S[RIMAE i 2 TR = i . fem N
i [7) J0 6 25 R k- ELA B 5 17 Sr—Nd [7]
PR, RIS I LA RN KR A B
BEAR R A (B ILEE, 2018) , I /R FE H N BGZEFHE L
1 CREE e L ) nT BB 28 ) T 221 f R hir 5k
VEFR , S0 G 0 i B i o 1) 3 R% . mTA

B 7 A2 U 22 45 ELAIR Tow— 151 ena(#) 1A 7HE 111 101
e Ay, o AR i Tow < 1.7 Ga, end(®) > 7.0
BEIN I 208 ) 5 2 5 25 SR A ) R Y AR
(Chen et al., 1998; RITIA%E, 1999) 14 FHAE b 414
XA 1Y end(O) 1B (—10.6~—4.2) EAEFR I — [y
BENA B A WS (Tome) (1.79~1.24 Ga) FlEE K ARE
FEl Y e OE (—10.5~+1.2) (F &I 55, 2005; 5 £ 4E
&, 2014; KRR, 2020; MEE R A REHE) 6=
[i) | 1F AL T A2 g N B BN —3 T I — 46 L fi%
Tom— 151 exa() fEH7 [l 3T (Chen and Jahn, 1998) , X #F
— DU T IR A AN BRI TR DX A 2 il
T B — e R X N B b A B T A W
i o IREE 5 AR S AR 2= R E S MME &R
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Fig.10 Distribution of the 110—90 Ma granitoids and basaltic rocks in South China (modified from Zhou and Li, 2000; Wang et al.,
2013)
1—Yanshanian volcanics; 2—Yanshanian intrusives; 3—Yanshanian basaltic rocks; 4—Representative granitoid pluton; 5—Representative basaltic
pluton; 6—Geological block boundary; 7—Deep fault; 8—Name and isotopic age /Ma of pluton (See Table 2 for data source)
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