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Fig. 1 Sketch map illustrating geology of the Mianxian—Lueyang mélange (a, after Zhang Zongqing et al. , 2005)
and sample localities (b)
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(a): 1—Cenozoic; 2—Paleozoic; 3—Precambrian; 4—Indosinian granitic rock; 5—ophiolitic or mafic block; 6—fault; 7—boundary of the
D—Devonian; S—

mélange; 8—Mianxian—Lueyang mélange; 9—thrust fault; 10—strike-slip fault. (b). K;—Lower Cretaceous;

Silurian; Pre-Cam—Precambrian; 1—Mianxian—Lueyang mélange; 2—ultramafic or mafic block; 3—fault; 4—sample locality
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Table 1 SHRIMP analyses for zircon from ophiolitic and mafic blocks in the Mianxian—Lueyang mélange
207 206 206
206 P, U Th 206 Ph % 7:1((23&1:}])) 7;(< 23813); i (M)
BEfh & Th/U
(%) (pg/g) | (ug/g) (pg/e) ; MR MHXFRZE
DAL A IR + 2
%) %)

SCZ-9-1.1 0.25 159 135 0. 87 21.1 1. 454 3.5 0.1535 2.8 921 24
-2.1 0.03 539 755 1.45 55.6 1.174 3.0 0.1199 2.7 730 18
-3.1 0. 00 561 313 0.58 65.2 1.273 2.9 0.1352 2.6 818 20
-3.2 0. 00 90 69 0. 80 12.1 1. 463 4.1 0. 1557 3.0 933 26
4.1 0.13 193 159 0. 85 28.1 1.702 3.7 0.1699 3.0 1011 28
-5.1 0. 00 509 734 1. 49 67.6 1. 502 2.9 0.1547 2.6 927 23
-6.1 0.29 858 670 0.81 85.5 1. 046 3.1 0.1156 2.6 705 18
-7.1 0.05 599 389 0.67 74.1 1. 407 3.2 0. 1440 2.7 867 22
-8.1 0. 50 526 400 0.79 56.0 1. 149 4.2 0.1233 3.2 750 23
-8.2 0.17 389 530 1.41 52.7 1.503 3.2 0.1574 2.7 942 23
-9.1 0.41 259 240 0.96 36.5 1. 675 3.6 0.1634 2.7 976 25
-10. 1 0. 26 119 71 0. 62 14.5 1. 380 4.3 0.1414 3.1 853 25
-10. 2 0.09 645 338 0. 54 69.1 1.173 2.9 0.1247 2.6 758 19
-11.1 0.12 389 525 1. 39 50.2 1. 401 3.1 0.1501 2.7 902 23
-12.1 0.10 371 225 0.63 54.6 1. 753 3.8 0.1710 2.7 1017 25
-12.2 0. 00 40 30 0.78 5.56 1. 739 4.9 0.1625 3.3 971 30
-13.1 0.06 743 379 0.53 86. 4 1. 285 2.8 0.1352 2.6 817 20
-13.2 0.15 802 463 0. 60 94.5 1. 303 2.9 0.1370 2.6 828 20
-14.1 0. 00 428 359 0. 87 49.5 1. 296 3.0 0. 1345 2.7 813 21
-14.2 0.03 536 842 1.62 71.1 1. 440 2.9 0. 1544 2.6 926 23
-15.1 0.03 485 212 0.45 64.2 1. 454 2.9 0.1543 2.7 925 23
-16.1 0.17 437 232 0.55 58.3 1.471 3.2 0.1551 2.7 930 23
-16. 2 0. 00 99 39 0.41 13.3 1. 651 4.1 0.1562 2.9 936 26
-17.1 0. 56 457 115 0. 26 58.5 1. 404 3.4 0.1482 2.7 891 22
-17.2 3.69 95 35 0.38 11.6 1. 270 12.0 0.1369 3.0 827 24

SCZ-11-1. 1 0. 00 239 219 0.95 27.5 1. 302 3.3 0.1337 2.7 809 21
-2.1 0. 00 417 542 1. 34 46. 6 1. 249 3.4 0.1299 2.7 787 20
-3.1 0. 00 1078 1816 1.74 121.0 1. 243 2.8 0.1302 2.6 789 19
-3.2 0. 00 1143 1975 1.79 135.0 1. 243 2.8 0.1371 2.6 828 20
-4.1 0. 00 288 250 0.90 32.5 1. 740 3.1 0.1314 2.7 796 20
-5.1 0. 00 79 48 0.63 9.4 1. 429 4.3 0.1384 3.0 836 24
-6.1 0.27 200 297 1. 54 23.1 1. 268 4.1 0.1342 2.8 812 21
-7.1 0. 00 420 650 1. 60 43.7 1.114 3.2 0.1211 2.8 737 19
-8.1 0. 00 79 48 0.63 9.3 1. 429 4.3 0.1374 3.0 830 24
-9.1 0. 00 200 297 1. 54 23.3 1. 317 3.4 0.1357 2.8 820 21
-10.1 0.15 116 156 1. 39 13.0 1. 316 4.1 0.1301 2.9 788 21
-11.1 0. 00 247 59 0. 25 32.2 1. 614 3.2 0.1516 2.7 910 23
-12.1 0.27 200 297 1. 54 23.3 1.272 4.1 0.1354 2.8 818 21
-13.1 0. 00 114 95 0. 86 15.0 1. 632 3.9 0. 1530 2.9 918 25
-14.1 0. 00 902 788 0.90 91.4 1. 094 2.8 0.1180 2.6 719 18
-15.1 0. 00 118 157 1. 38 13.6 1. 383 3.9 0.1345 2.9 813 22
-16. 1 0. 00 417 542 1. 34 46. 4 1. 250 3.5 0.1296 2.7 785 20
-17.1 0. 00 1143 1975 1.79 135.0 1.237 3.2 0.1373 3.0 830 23
-18.1 0. 00 118 157 1.38 13.6 1. 383 3.9 0.1345 2.9 813 22
-19.1 0. 00 416 541 1.35 45.8 1.232 3.4 0.1281 2.7 777 20
-20. 1 0. 00 1143 1975 1.79 133.0 1. 251 2.8 0.1355 2.6 819 20
-21.1 0. 00 79 48 0. 64 9.2 1. 403 4.3 0.1359 3.0 822 23

GYY-1-1.1 0.12 645 1228 1. 97 74.7 1. 209 2.9 0.1347 2.6 815 20
-2.1 0.27 303 373 1.27 36.3 1.274 3.6 0.1392 3.0 840 23
-3.1 0. 40 225 285 1.31 27.5 1. 284 3.6 0.1421 2.7 856 22
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207 206 206
206 P, U Th 200 Py * % 7711(( 2-’38};}))) 7111(( 23813); i (Ma)
Fhf € %) (pg/g) | (pg/® U (pg/e AR5 25 A X IR 22
e Wi o TqE + 2
% %
-4.1 0. 20 349 421 1. 25 40. 9 1.231 3.4 0.1360 2.7 822 21
-5.1 0.17 366 660 1. 86 42.6 1. 204 3.2 0.1353 2.7 818 21
-6.1 0.13 1429 2534 1. 83 221.0 1. 640 7.3 0. 1800 7.0 1067 69
-7.1 0.07 999 586 0.61 114. 0 1. 230 6.6 0.1326 6.2 803 47
-8.1 0.15 403 588 1.51 48. 6 1. 288 3.1 0. 1400 2.7 844 21
-9.1 0.08 339 515 1.57 39.5 1. 251 3.1 0.1358 2.7 821 21
-10. 1 0. 00 587 1061 1.87 62.0 1.174 3.7 0.1229 3.4 747 24
-11.1 0. 00 596 838 1.45 67.6 1.217 3.0 0. 1320 2.7 799 21
-12.1 0. 00 277 355 1.33 33.2 1. 304 3.2 0.1398 2.7 843 21
XKY-8-1.1 0. 00 89 164 1. 90 12. 2 1. 901 3.8 0. 1587 3.0 950 27
-2.1 0. 00 223 400 1. 85 26. 2 1. 590 3.1 0.1364 2.7 824 21
-3.1 0.75 109 88 0.83 9.5 1.080 5.4 0. 1002 2.9 616 17
-4.1 0. 00 145 136 0.97 15.7 1. 456 3.5 0.1262 2.8 766 20
-5.1 0.12 188 277 1.53 26.7 1. 996 3.2 0.1654 2.7 987 25
-6.1 0. 50 185 320 1.79 13.6 0.952 4.2 0.0852 2.8 527 14
-7.1 0. 00 139 153 1. 14 12.7 1. 358 4.2 0.1061 2.9 650 18
-8.1 0. 00 87 99 1.18 10. 5 1.794 4.1 0.1403 2.9 846 23
-9.1 0. 00 107 173 1.67 9.2 1.204 4.8 0.1003 3.0 616 18
-10. 1 0. 00 45 136 3.09 9.6 3.430 5.3 0.2453 3.8 1414 48
-11.1 0. 00 184 288 1.62 20.5 1.617 3.9 0.1299 2.9 787 21
-12.1 0. 00 214 260 1.25 19.5 1.270 4.0 0.1059 2.9 649 18
-13.1 0. 00 135 128 0.98 17.2 1.691 4.5 0. 1483 3.2 892 27
-14.1 0. 00 193 278 1. 49 22.2 1.601 3.8 0.1336 2.9 808 22
-15.1 0. 00 115 163 1. 46 11.8 1.342 4.8 0.1195 3.1 727 21
-16. 1 0. 00 183 188 1. 06 31.7 2.577 3.6 0.2017 2.9 1185 31
DL LR 8O A 38R Tsoplot B2 5 5 1R 258 Los 20 Pbe A0S Ph * 43 7| 48 X 38 45 FHBCS M5 He i) 5 206 Phe F 82020 PO 1E AL F- 2
18 95 % I BAFE (20)
B136-1.1 119 46 0. 39 66 13. 030 0. 600 0.4969 0.0220 2601 95
-2.1 0.01 558 219 0. 39 252 7.824 0. 398 0.4198 0.0211 2260 97
-3.1 272 366 1. 34 46 1. 230 0. 057 0.1359 0. 0059 821 34
4.1 0.03 327 287 0. 88 53 1.302 | 0.065 | 0.1407 | 0.0067 849 38
-5.1 0.48 117 103 0. 87 18 1.197 0. 065 0.1335 0.0063 808 36
-6.1 0.27 219 413 1. 88 42 1.202 0.061 0.1379 0. 0065 833 37
7.1 0.34 75 35 0.47 12 1.491 | 0.094 | 0.1566 | 0.0072 938 41
-8.1 0.02 1018 146 0.14 145 1. 381 0.062 0.1498 0. 0065 900 37
-9.1 4.67 603 276 0. 46 183 5.015 0. 294 0. 2756 0.0155 1569 79
-10. 1 0.31 180 109 0.61 26 1. 250 0.082 0.1369 0.0082 827 47
B175-1. 1 0.31 75 94 1. 25 11 1. 154 0.067 0.1181 0. 0059 720 34
-2.1 0. 04 595 335 0.56 91 1. 355 0.070 0.1428 0.0071 860 40
-3.1 0. 54 179 228 1.27 30 1.324 0. 087 0.1343 0. 0070 812 40
4.1 0.22 132 80 0.61 20 1. 267 0.072 0.1417 0. 0065 854 37
-5.1 0.16 455 1051 2.31 88 1. 158 0.058 0.1288 0.0061 781 35
-6.1 0. 04 1023 1509 1.47 150 0.998 0.052 0.1137 0. 0058 694 34
B126-1. 1 0.15 227 131 0.58 30 1.090 | 0.054 | 0.1225 | 0.0054 745 31
-2.1 0.14 75 113 1.51 13 1. 252 0.071 0.1356 0. 0066 819 37
-3.1 0. 04 184 174 0.95 29 1.221 | 0.063 | 0.1322 | 0.0063 800 36
4.1 0. 04 286 231 0. 81 41 1.126 0.057 0.1260 0. 0059 765 34
-5.1 1. 06 97 49 0.50 14 1.311 0.117 0.1348 0. 0096 815 55
6.1 130 139 1.07 21 1.230 | 0.068 | 0.1338 | 0.0066 810 38
-7.1 0. 37 99 129 1. 31 17 1. 300 0.076 0.1393 0.0068 841 38

DL _E B S BOHE AL BER ] Prawn BT 512224 165200 Pbe (%6) 5 3538 45 P 192 Pb 5 4 8520 PhAY 1 40 %5 BTS2 20 Pb Al Cumming &
Richard (1975) P42 A 23 48 153 38 45 5 IO 3448 95 %0 1 B A5 (10)
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B BHEAE A RT3 o S 48 el A R
a3 I I NN DIV N 25 | b B S = L

n(z(mpb)/n(zvxu)
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Fig. 2 SHRIMP zircon U-Pb concordia plots for the samples from ophiolitic or mafic rocks in Kangxian—Mianxian
section, Mianxian—ILueyang mélange
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Darkened blocks are discordant spots to the main population or the concordia line and were rejected in calculations of the mean ages.
Discordance may be attributed to radiogenic Pb loss. Data of the sample B126, B136, and B175 were processed using the Prawn, while the

others were processed using the Isoplot
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Fig. 3 Cathodoluminescence images showing the external appearances and internal structures of zircons

from ophiolitic or mafic rocks in Kangxian—Mianxian section, Mianxian— Lueyang mélange
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(a)—zircon grains from plagiogranite sample SCZ-11, irregularly external appearance and no zoning internal texture; (h) —zircon grains from
gabbro sample SCZ-9, euhedral external appearance and zoning texture, parts of the grains with irregular xenocrysts and core-rim structure;
(¢)—zircon grains from gabbro sample XKY-8, highly irregular patchy pattern, externally anhedral and internally patchy textured with no

zoning structure; (d) —zircon grains from diabase sample GYY-1, irregularly external appearance and no zoning texture
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Implications for Neoproterozoic tectonics on the northern

SHRIMP Analyses for Ophiolitic—Mafic Blocks in the Kangxian—Mianxian
Section of the Mianxian—Lueyang Melange: Their Geological Implications

YAN Quanren’ ?, WANG Zongqi”, YAN Zhen” , XIANG Zhongjin"” , CHEN Junlu® , WANG Tao"
1) Institute of Geology , Chinese Academy of Geological Sciences, Beijing, 100037
2) Beijing SHRIMP Center , Beijing,100037;
3) Xian Institute of Geology and Mineral Resources, China Geological Survey, Xian, 710054

Abstract

Traditionally, the Mianxian—ILueyang mélange(MIL.M) was interpreted to be a suture when the south
and north China blocks collided in the early Mesozoic. The ophiolitic and mafic blocks in the MLLM were
considered as the remnants of a Devonian regenerated oceanic basin. SHRIMP U-Pb analyses for zircon
grains in this paper showed that the ophiolitic blocks (sample SCZ-11, XKY-8 and GYY-1) in the
Kangxian—Mianxian section of the MLLM were formed in the Neoproterozoic, ca 841 £16~812+11Ma.
SHRIMP dating results yielded ages of 827414~808410Ma to the mafic blocks (sample B126, B136 and
B175) in the MLM. However, a plagiogranite block (sample SCZ-9) in the middle of the MLM near a small
town Sancazi was dated at ca 923+ 13Ma, significantly older than other ophiolitic and mafic blocks. The
ages of the ophiolitic and mafic blocks are greatly excellent with each other within the errors. As a result,
the update results in the present paper indicated that those ophiolitic and mafic blocks in the MLM are
actually the remnants of a Neoproterozoic ocean basin, rather than the so-called Devonian regenerated

ocean basin as previously.

Key words: SHRIMP dating; Mianxian—ILueyang mélange; Neoproterozoic ocean; Qinling Mountains
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