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(b) Geological map: 1—Sample location; 2—fault; 3—Cenozoic; 4—Jurassic; 5—Xujiahe Formation; 6—Guanling Formation; 7—]Jialingjiang

Formation; 8—Feixianguan Formation; 9—Xuanwei Formation; 10—Emeishan Basalt; 11—Lower—Middle Permian; 12—Carboniferous; 13—
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Sample numbers for heavy mineral analysis and detrital zircon dating
are well represented on the measured section. m—mudstone, s—
siltstone ,

fs—fine—grained ~sandstone, ms—medium—grained

sandstone,, cs—coarse—grained sandstone
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Table 1 Heavy mineral composition ( % ) of Feixianguan sandstone in Huize area

FES O | BEKG | &fm | Agka | A | BRA | BRERG | REsT | e | Hit
10HLS2 | 0.01 0.01 0.01 - - - 0.07 98.46 1.34 0.11
10HLSI6 | 0.94 | 0.02 - 0.01 4.38 - 0.02 75.70 1.38 | 17.55

T - CRET YA R R LUBURLEOT T AR T AR
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Fig. 4 Field photographs of various facies within the Feixianguan Formation
(a) MEYA, K EHARSCHZRE; (b) Hhida S AUHE; (o) Mba kKT a @ g (d) Mba, K a R sz

(a) Coarse-grained sandstone with planar cross bedding; (b) medium-grained sandstone with mudstone conglomerate; (c)

siltstone with fine-grained sandstone lens; (d) planar cross bedding in fine-grained sandstone
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Fig. 5 Backscattered electron (BSE) images of detrital chromian spinels from

the Feixianguan Formation sandstone ( circle for location, number for spot)
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CaO 0.04 0 0 0.06 0 0.08 | 0.07 [ 0.05 | 0.02 0 0.15] 0.1 |0.09 |0.01 | 0.07 0 0.14 | 0.01
Sum 98.68198.81199.56| 99 [99.7799.35|98.61]99.2 {98.3299.58|98.64[99.05(99.09 |99.65(98.66(99.17(99.62| 99.8
FeO 23.55|20.85|19.77(22.76|20.22|12.98 |23.86 [15.45(19.51|20.30 |18.34 {20.3718.45 17.77 [17.44 118.29|14.16|15.28
Fe, 05 10.73]4.55|10.14]7.29 {9.86 | 6.75 |15.65|7.89 | 6.43 |20.35|20.69 |15.76|16.18 | 4.28 |21.95| 6.38 |11.78| 6.69
Sum 99.76199.26 100. 58/99. 73 [100. 76|100. 03|100. 17{99. 99 |98. 96 [101. 62|100. 72{100. 63[100. 71{100. 08]100. 86/99. 81 [100. 8 [100. 47
Si 0.01 {0.01 |0.02 | 0.0 |0.00 |0.00 |0.00|0.01 |0.00|0.00|0.00|0.00|0.00/0.00]0.01{0.00|0.00|0.01
Ti 0.06 {0.02 |0.04 |0.04 | 0.05(0.02|0.08|0.05|0.05]0.11(0.06 |0.06|0.07 [0.02|0.09|{0.02|0.06 |0.03
Al 0.40 [ 0.66 | 0.29 [ 0.39 | 0.54 [0.66 | 0.46 | 0.45 | 0.47 | 0.33 | 0.39 | 0.33 | 0.50 | 0.71 | 0.43 | 0.51 | 0.31 | 0.62
Cr 1.19 | 1.17 | 1.33 | 1.32 | 1.11 | 1.14 | 0.96 | 1.24 | 1.26 | 0.94 [ 0.96 | 1.14 | 0.94 | 1.15 [0.82 | 1.29 | 1.27 | 1.14
Fe** 0.27 {0.11 | 0.26 | 0.19 | 0.24 | 0.16 | 0.39 | 0.19 | 0.16 | 0.50 | 0.51 | 0.40 | 0.39 | 0.10 | 0.53 | 0.16 | 0.29 | 0.16
Fe?* 0.67 | 0.57 | 0.57 [ 0.65|0.55[0.34 10.67 |0.42 | 0.55|0.56 | 0.51 | 0.58 | 0.50 | 0.47 | 0.47 | 0.50 | 0.38 | 0.40
Mn 0.01 | 0.00 | 0.08 [0.05|0.01 [0.00 |0.02|0.00|0.05]0.01 |0.03|{0.07|0.01|0.02|0.010.02]0.01]0.01
Mg 0.37 10.44 10.34 |10.30 | 0.49 | 0.66 | 0.39 | 0.62 | 0.40 | 0.54 | 0.51 | 0.37 | 0.55 ]0.51 {0.60 {0.49 | 0.65 | 0.61
v 0.01 {0.01 | 0.00 |0.01 |0.01 |0.01 |0.01|0.01 |0.00]0.00]0.01/|0.00|0.01]0.01|0.00]0.01 |0.00/|O0.01
Ni 0.01 {0.01 |0.01 |0.01 |{0.01 [0.01 |0.01 |0.01 |0.01 |0.01 |0.00|0.00|0.01|0.01 |0.01|0.01]0.01]0.02
Zn 0.00 | 0.01 | 0.07 | 0.03 |{0.00 |0.01 |0.00|0.00|0.04|0.00|0.01/|0.030.00|0.01/|0.00|0.0110.00 |0.00
Ca 0.00 {0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 |0.00 | 0.00 |0.00 |0.00 |0.00
Sum 3.00 | 3.00 | 3.00 | 3.00 | 3.00 | 3.00 | 3.00 | 3.00 |{3.00 |3.00 [3.00 {3.00|3.00 |3.00 [3.00 |3.00|3.00|3.00
Mg* 0.35]0.4410.37 1 0.31 {0.47 [ 0.66 | 0.37 | 0.60 | 0.42 | 0.49 | 0.50 | 0.39 | 0.53 | 0.52 | 0.56 | 0.49 | 0.63 | 0.60
cr* 0.7510.64 1 0.82|0.77 | 0.67 | 0.63 | 0.68 |0.73 |0.73 |0.74 | 0.71 |0.77 | 0.65 | 0.62 | 0.65 | 0.72 | 0.80 | 0.65
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Table 3 Detrital zircon U-Pb isotopic data from the Feixianguan Formation in Huize area

JCEHE(x107%) [0 2 LB [F) (3 AR (Ma)
W 55 4 o " v Th/U | n(*"Pb)/n(**Pb) | n(*"Pb)/n(*U) | (**Pb)/n(**U) |a(*"Pb)/n(*Pb) | n(*"Pb)/n(*U) | (*Pb)/n(**U) | jfpr
W{E lo DUEL lo e lo W lo DEL lo UL lo (%)
10HLS2-1 36 110 346 0.32 | 0.0611 | 0.0013 | 0.8620 | 0.0292 | 0.1023 | 0.0017 642 41 631 16 628 10 100
10HLS2-2 8 40 52 0.77 | 0.0704 | 0.0038 | 1.3636 | 0.0960 | 0.1414 | 0.0028 940 104 873 41 853 16 102
10HLS2-3 25 142 158 0.90 | 0.0689 | 0.0022 | 1.2803 | 0.0565 | 0.1348 | 0.0019 894 63 837 25 815 11 103
10HLS24 26 82 253 0.32 | 0.0598 | 0.0015 | 0.8399 | 0.0316 | 0.1018 | 0.0015 596 51 619 17 625 9 99
10HLS2-5 83 195 848 0.23 | 0.0605 | 0.0010 | 0.8246 | 0.0224 | 0.0988 | 0.0012 620 35 611 12 608 7 100
10HLS2-6 11 38 104 0.36 | 0.0621 | 0.0029 | 0.8907 | 0.0559 | 0.1061 | 0.0019 678 96 647 30 650 11 100
10HLS2-7 17 241 377 0.64 | 0.0525 | 0.0018 | 0.2944 | 0.0145 | 0.0408 | 0.0007 305 75 262 11 257 4 102
10HLS2-8 28 106 186 0.57 | 0.0679 | 0.0020 | 1.2942 | 0.0540 | 0.1383 | 0.0020 866 58 843 24 835 11 101
10HLS2-9 16 196 128 1.52 | 0.0591 | 0.0026 | 0.7232 | 0.0442 | 0.0892 | 0.0017 570 92 553 26 551 10 100
10HLS2-10 7 217 123 1.77 | 0.0578 | 0.0041 | 0.3239 | 0.0296 | 0.0415 | 0.0010 523 149 285 23 262 6 109
10HLS2-11 67 256 355 0.72 | 0.0739 | 0.0015 | 1.7532 | 0.0549 | 0.1713 | 0.0023 | 1039 38 1028 20 1019 13 102
10HLS2-12 14 84 90 0.94 | 0.0638 | 0.0024 | 1.1957 | 0.0635 | 0.1367 | 0.0026 735 74 799 29 826 15 97
10HLS2-13 10 50 54 0.93 | 0.0735 | 0.0027 | 1.6777 | 0.0924 | 0.1674 | 0.0037 | 1029 69 1000 35 997 21 100
10HLS2-14 8 34 80 0.43 | 0.0608 | 0.0026 | 0.7808 | 0.0498 | 0.0949 | 0.0024 632 87 586 28 584 14 100
10HLS2-15 16 239 364 0.66 | 0.0579 | 0.0019 | 0.3314 | 0.0160 | 0.0419 | 0.0008 524 67 291 12 264 5 110
10HLS2-16 11 54 130 0.42 | 0.0588 | 0.0022 | 0.7237 | 0.0385 | 0.0887 | 0.0017 561 77 553 23 548 10 101
10HLS2-17 19 46 165 0.28 | 0.0638 | 0.0016 | 1.0236 | 0.0394 | 0.1173 | 0.0019 734 49 716 20 715 11 100
10HLS2-18 14 38 134 0.28 | 0.0690 | 0.0023 | 1.0102 | 0.0495 | 0.1059 | 0.0019 899 66 709 25 649 11 109
10HLS2-19 12 46 93 0.49 | 0.0646 | 0.0025 | 1.1171 | 0.0615 | 0.1264 | 0.0024 760 78 762 29 767 14 99
10HLS2-20 39 912 809 1.13 | 0.0512 | 0.0012 | 0.2864 | 0.0105 | 0.0406 | 0.0006 251 52 256 8 256 4 100
10HLS2-21 16 34 46 0.74 | 0.1167 | 0.0033 | 5.0351 | 0.2304 | 0.3145 | 0.0068 | 1906 47 1825 39 1763 33 108
10HLS2-22 2 40 45 0.89 | 0.1165 | 0.0070 | 0.6404 | 0.0611 | 0.0425 | 0.0018 | 1903 103 503 38 268 11 188
10HLS2-23 14 84 91 0.92 | 0.0612 | 0.0022 | 1.1567 | 0.0580 | 0.1380 | 0.0023 646 72 780 27 833 13 94
10HLS2-24 3 19 16 1.20 | 0.1204 | 0.0077 | 1.8744 | 0.1856 | 0.1160 | 0.0049 | 1962 108 1072 66 707 28 278
10HLS2-25 37 96 189 0.51 | 0.0671 | 0.0016 | 1.7378 | 0.0636 | 0.1878 | 0.0028 841 47 1023 24 1109 15 76
10HLS2-26 21 134 142 0.94 | 0.0644 | 0.0016 | 1.1194 | 0.0445 | 0.1264 | 0.0022 755 50 763 21 767 13 99
10HLS2-27 18 72 180 0.40 | 0.0611 | 0.0018 | 0.8607 | 0.0373 | 0.1024 | 0.0018 642 59 630 20 629 10 100
10HLS2-28 21 124 144 0.86 | 0.0660 | 0.0020 | 1.1667 | 0.0531 | 0.1291 | 0.0024 805 59 785 25 783 14 100
10HLS2-29 42 138 399 0.35 | 0.0574 | 0.0013 | 0.8411 | 0.0295 | 0.1061 | 0.0016 505 47 620 16 650 95
10HLS2-30 7 205 131 1.56 | 0.0592 | 0.0032 | 0.3225 | 0.0236 | 0.0411 | 0.0009 576 111 284 18 260 109
10HLS2-31 2 35 36 0.98 | 0.1502 | 0.0089 | 0.8568 | 0.0811 | 0.0450 | 0.0019 | 2348 96 628 44 284 12 221
10HLS2-32 23 35 0.65 | 0.0725 | 0.0034 | 1.3892 | 0.0923 | 0.1431 | 0.0033 999 90 884 39 862 19 103




TEEGE(x107%) [ 2 OB [, R AF I (Ma)

I 45 o " Th/U | n(*"Pb)/n(**Pb) | n(*"Pb)/n(**U) | (*%Pb)/n(**U) | n(*"Pb)/n(**Pb) | n(*Pb)/n(*U) | (*®Pb)/n(**U) | ifpr

‘ W {0 lo W fi lo i lo W {0 lo W fi lo i lo (%)
10HLS2-33 23 218 121 1.81 | 0.0650 | 0.0022 | 1.2108 | 0.0615 | 0.1339 | 0.0027 773 67 806 28 810 15 100
10HLS2-34 4 13 25 0.50 | 0.0882 | 0.0052 | 1.6803 | 0.1450 | 0.1398 | 0.0046 | 1387 107 1001 55 843 26 165
10HLS2-35 54 123 91 1.36 | 0.1533 | 0.0020 | 9.2914 | 0.2469 | 0.4385 | 0.0078 | 2383 21 2367 24 2344 35 102
10HLS2-36 14 63 99 0.63 | 0.0640 | 0.0022 | 1.0913 | 0.0545 | 0.1247 | 0.0023 740 69 749 26 757 13 99
10HLS2-37 60 92 111 0.83 | 0.1540 | 0.0018 | 9.2943 | 0.2334 | 0.4418 | 0.0084 | 2390 18 2367 23 2358 38 101
10HLS2-38 10 48 63 0.76 | 0.0642 | 0.0027 | 1.1917 | 0.0715 | 0.1351 | 0.0029 749 84 797 33 817 16 98
10HLS2-39 26 155 265 0.59 | 0.0574 | 0.0020 | 0.6847 | 0.0333 | 0.0871 | 0.0014 507 73 530 20 538 99
10HLS240 39 606 844 0.72 | 0.0525 | 0.0013 | 0.2769 | 0.0111 | 0.0393 | 0.0007 307 54 248 9 248 100
10HLS241 37 206 383 0.54 | 0.0597 | 0.0015 | 0.7035 | 0.0267 | 0.0860 | 0.0013 594 52 541 16 532 8 102
10HLS242 36 20 54 0.38 | 0.2038 | 0.0026 | 15.9241 | 0.4082 | 0.5706 | 0.0095 | 2857 20 2872 24 2910 39 98
10HLS243 25 115 156 0.74 | 0.0720 | 0.0023 | 1.3469 | 0.0582 | 0.1355 | 0.0017 987 62 866 25 819 10 106
10HLS244 29 288 284 1.01 | 0.0583 | 0.0027 | 0.6695 | 0.0409 | 0.0834 | 0.0015 540 96 520 25 516 9 101
10HLS245 7 27 47 0.57 | 0.0711 | 0.0033 | 1.2437 | 0.0792 | 0.1309 | 0.0025 959 91 821 36 793 14 104
10HLS246 91 131 152 0.86 | 0.1658 | 0.0022 | 10.7761 | 0.2327 | 0.4693 | 0.0049 | 2516 21 2504 20 2481 22 101
10HLS247 85 110 145 0.76 | 0.1650 | 0.0023 | 10.6982 | 0.2622 | 0.4681 | 0.0061 | 2507 22 2497 23 2475 27 101
10HLS248 8 51 55 0.92 | 0.0657 | 0.0032 | 1.1070 | 0.0729 | 0.1237 | 0.0025 797 97 757 35 752 14 101
10HLS249 19 57 88 0.66 | 0.0751 | 0.0024 | 1.9374 | 0.0854 | 0.1873 | 0.0027 | 1071 60 1094 30 1107 15 97
10HLS2-50 16 135 95 1.42 | 0.0668 | 0.0028 | 1.1468 | 0.0658 | 0.1256 | 0.0022 831 84 776 31 763 12 102
10HLS2-51 155 322 245 1.31 | 0.1598 | 0.0024 | 10.1590 | 0.2403 | 0.4579 | 0.0048 | 2453 24 2449 22 2430 21 101
10HLS2-52 15 54 86 0.62 | 0.0685 | 0.0031 | 1.4253 | 0.0866 | 0.1506 | 0.0028 883 88 900 36 904 16 100
10HLS2-53 16 169 86 1.96 | 0.0686 | 0.0034 | 1.1716 | 0.0729 | 0.1242 | 0.0018 888 97 787 34 755 11 104
10HLS2-54 6 192 107 1.80 | 0.0701 | 0.0031 | 0.3840 | 0.0236 | 0.0408 | 0.0008 930 86 330 17 258 5 128
10HLS2-55 25 132 171 0.77 | 0.0641 | 0.0017 | 1.1021 | 0.0436 | 0.1253 | 0.0021 743 53 754 21 761 12 99
10HLS2-56 22 102 154 0.66 | 0.0648 | 0.0021 | 1.1109 | 0.0499 | 0.1237 | 0.0018 769 66 759 24 752 10 101
10HLS2-57 14 98 91 1.08 | 0.0622 | 0.0028 | 1.0540 | 0.0600 | 0.1212 | 0.0018 681 922 731 30 738 10 99
10HLS2-58 26 128 183 0.70 | 0.0650 | 0.0018 | 1.0916 | 0.0455 | 0.1222 | 0.0020 775 57 749 22 743 11 101
10HLS2-59 190 194 346 0.56 | 0.1608 | 0.0023 |10.3300 | 0.2355 | 0.4611 | 0.0049 | 2464 23 2465 21 2444 22 101
10HLS2-60 11 359 181 1.98 | 0.0539 | 0.0030 | 0.3207 | 0.0238 | 0.0431 | 0.0009 367 123 282 18 272 6 104
10HLS2-61 19 101 197 0.51 | 0.0586 | 0.0016 | 0.6952 | 0.0334 | 0.0869 | 0.0023 551 56 536 20 537 14 100
10HLS2-62 24 225 111 2.04 | 0.2365 | 0.0157 | 5.8732 | 0.5751 | 0.1630 | 0.0061 | 3097 103 1957 85 973 34 318
10HLS2-63 6 115 127 0.90 | 0.0600 | 0.0029 | 0.3270 | 0.0221 | 0.0406 | 0.0010 605 100 287 17 257 6 112
10HLS2-64 38 222 254 0.87 | 0.0647 | 0.0013 | 1.1293 | 0.0362 | 0.1256 | 0.0017 765 42 767 17 762 10 101
10HLS2-65 3 42 75 0.56 | 0.0865 | 0.0052 | 0.4871 | 0.0395 | 0.0413 | 0.0010 | 1350 114 403 27 261 6 154
10HLS2-66 7 39 41 0.96 | 0.0909 | 0.0048 | 1.7044 | 0.1223 | 0.1358 | 0.0030 | 1443 98 1010 46 821 17 176




TEEGE(x107%) [ 2 OB [, R AF I (Ma)
I 45 o " Th/U | n(*"Pb)/n(**Pb) | n(*"Pb)/n(**U) | (*%Pb)/n(**U) | n(*"Pb)/n(**Pb) | n(*Pb)/n(*U) | (*®Pb)/n(**U) | ifpr

‘ W {0 lo W fi lo i lo W {0 lo W fi lo i lo (%)
10HLS2-67 13 54 93 0.58 | 0.0658 | 0.0027 | 1.1322 | 0.0627 | 0.1239 | 0.0020 800 84 769 30 753 12 102
10HLS2-68 16 100 102 0.98 | 0.0653 | 0.0024 | 1.1753 | 0.0607 | 0.1302 | 0.0023 784 74 789 28 789 13 100
10HLS2-69 24 139 161 0.86 | 0.0660 | 0.0021 | 1.1596 | 0.0540 | 0.1278 | 0.0023 805 64 782 25 775 13 101
10HLS2-70 6 17 60 0.29 | 0.0614 | 0.0030 | 0.8234 | 0.0574 | 0.0980 | 0.0023 654 103 610 32 603 14 101
10HLS2-71 35 250 215 1.17 | 0.0658 | 0.0022 | 1.1677 | 0.0525 | 0.1283 | 0.0018 798 68 786 25 778 10 101
10HLS2-72 96 167 158 1.05 | 0.1625 | 0.0023 | 10.6339 | 0.2535 | 0.4715 | 0.0057 | 2481 23 2492 22 2490 25 100
10HLS2-73 26 124 179 0.70 | 0.0630 | 0.0018 | 1.0953 | 0.0442 | 0.1268 | 0.0019 709 58 751 21 769 11 98
10HLS2-74 30 232 153 1.52 | 0.0683 | 0.0019 | 1.4013 | 0.0556 | 0.1485 | 0.0021 877 55 889 24 892 12 100
10HLS2-75 9 94 69 1.36 | 0.0638 | 0.0037 | 0.8179 | 0.0620 | 0.0964 | 0.0019 735 121 607 35 593 11 102
10HLS2-76 14 51 100 0.51 | 0.0658 | 0.0028 | 1.1744 | 0.0674 | 0.1292 | 0.0023 799 86 789 31 783 13 101
10HLS2-77 45 201 292 0.69 | 0.0650 | 0.0014 | 1.2490 | 0.0396 | 0.1393 | 0.0017 773 44 823 18 841 9 98
10HLS2-78 8 38 83 0.46 | 0.0671 | 0.0033 | 0.8148 | 0.0541 | 0.0891 | 0.0018 840 100 605 30 550 11 110
10HLS2-79 8 35 47 0.74 | 0.0780 | 0.0032 | 1.5238 | 0.0915 | 0.1426 | 0.0033 | 1146 79 940 37 859 18 109
10HLS2-80 18 76 196 0.39 | 0.0618 | 0.0020 | 0.7486 | 0.0346 | 0.0877 | 0.0014 668 68 567 20 542 8 105
10HLS2-81 41 174 282 0.62 | 0.0674 | 0.0022 | 1.2572 | 0.0585 | 0.1369 | 0.0022 851 66 827 26 827 13 100
10HLS2-82 43 182 335 0.54 | 0.0652 | 0.0020 | 1.1317 | 0.0487 | 0.1255 | 0.0017 781 64 769 23 762 10 101
10HLS2-83 223 246 443 0.56 | 0.1596 | 0.0020 | 10.1870 | 0.2341 | 0.4608 | 0.0060 | 2452 21 2452 21 2443 26 100
10HLS2-84 58 150 103 1.45 | 0.1608 | 0.0030 | 9.6531 | 0.2970 | 0.4362 | 0.0066 | 2464 30 2402 28 2334 29 106
10HLS2-85 240 599 1600 0.37 | 0.0673 | 0.0010 | 1.4320 | 0.0318 | 0.1535 | 0.0015 847 29 902 13 921 8 98
10HLS2-86 70 341 441 0.77 | 0.0717 | 0.0017 | 1.4591 | 0.0521 | 0.1474 | 0.0022 978 46 914 22 887 12 103
10HLS2-87 70 112 218 0.51 | 0.1096 | 0.0018 | 4.6688 | 0.1409 | 0.3111 | 0.0052 | 1793 30 1762 25 1746 26 103
10HLS2-88 44 237 482 0.49 | 0.0787 | 0.0113 | 0.9583 | 0.1517 | 0.0899 | 0.0015 | 1164 289 682 79 555 9 123
10HLS2-89 74 203 485 0.42 | 0.0717 | 0.0020 | 1.5206 | 0.0604 | 0.1551 | 0.0021 978 56 939 24 930 12 101
10HLS2-90 32 223 225 0.99 | 0.0675 | 0.0027 | 1.1831 | 0.0644 | 0.1274 | 0.0022 853 81 793 30 773 12 103
10HLS2-91 58 25 515 0.05 | 0.0656 | 0.0023 | 1.1481 | 0.0556 | 0.1275 | 0.0020 793 71 776 26 773 12 100
10HLS2-92 55 135 126 1.07 | 0.1314 | 0.0034 | 6.7752 | 0.2829 | 0.3773 | 0.0073 | 2116 44 2082 37 2064 34 103
10HLS2-93 74 245 410 0.60 | 0.0743 | 0.0022 | 1.7597 | 0.0790 | 0.1746 | 0.0032 | 1048 58 1031 29 1037 18 101
10HLS2-95 692 684 1778 0.39 | 0.1327 | 0.0013 | 7.0611 | 0.1283 | 0.3852 | 0.0042 | 2133 16 2119 16 2100 20 102
10HLS2-96 30 355 309 1.15 | 0.0595 | 0.0039 | 0.6613 | 0.0560 | 0.0827 | 0.0018 585 140 515 34 512 11 101
10HLS2-97 47 353 436 0.81 | 0.0604 | 0.0028 | 0.8297 | 0.0545 | 0.1021 | 0.0023 619 98 613 30 627 13 98
10HLS2-98 67 343 888 0.39 | 0.0603 | 0.0023 | 0.6600 | 0.0390 | 0.0837 | 0.0022 615 79 515 24 518 13 99
10HLS2-99 40 517 1056 0.49 | 0.0571 | 0.0046 | 0.2900 | 0.0311 | 0.0392 | 0.0012 497 173 259 24 248 8 104
10HLS2-100 55 261 403 0.65 | 0.0715 | 0.0037 | 1.2939 | 0.0893 | 0.1326 | 0.0026 972 104 843 40 802 15 105
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Constraints on genetic link between Emeishan large igneous province

Chromian Spinel, Zircon Age Constraints on the Provenance of Early
Triassic Feixianguan Formation Sandstones from Huize Area,
Upper Yangtze Region

ZHANG Yingli" , WANG Zongqi" , WANG Gang"’, LI Qian> , LIN Jianfei®
1) MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, CAGS, Beijing, 100037
2) Research Institute of Petroleum Exploration & Development, PetroChina, 100083
3) University of Geosciences ( Beijing) , Beijing, 100083

Objectives: Huize area is situated between the Kanddian Oldland and Sichuan basin with well-preserved
sedimentary records. Achievements were mainly on sedimentary environments and lithofacies palaeogeography of the
Feixianguan Formation. Its provenance and tectonic setting are not well understood. Based on sedimentary
successions, we focus on the heavy mineral analysis to evaluate their sources.

Methods : Heavy mineral fractions from approximately 10 kg sample No. 10HLS2 and 10HLS16 of siliciclastic
rock were concentrated and separated into 100, 150 and 250 wm size fractions by standard techniques of density
and magnetic separation at the Langfang Institute of Regional Geological and Mineral Resource Survey, Hebei
Province, China. Detrital heavy minerals ( chromian spinel and zircon) were separated from sample No. 10HLS2
for electron probe microanalysis (EPMA) and LA-ICP-MS U-Pb dating.

Two mineral fractions above of roughly 300 grains were randomly handpicked in alcohol under a binocular
microscope, mounted in epoxy along with known standards, and polished to expose grain centers for backscattered
electron (BSE) imaging and EPMA analysis. Distinct domains within the heavy minerals were selected for analysis
based on the BSE images.

Determination of the major element compositions of detrital chromian spinel was performed by wavelength—
dispersive spectrometry using an EPMA-1600 electron probe microanalyzer at the China University of Geoscicence
(Beijing). The operating conditions were: accelerating voltage 15kV, beam current 10 nA and beam diameter
lwm. We used as standars: magnetite (Fe), albite (Si, Na, Al), apatite (Ca, P), rutile (Ti), rhodonite
(Mn), sanidine (K), olivine (Mg), fluorite (F), monazite (La, Ce, Pr, Nd, Th), zircon (Y, Zr, Hf),
pollucite (Rb, Cs) and single mineral (U, Ta, Nb). The calculation are based on the CALCMIN excel program.

Results; Feixianguan Formation is mainly purple red fluvial sandstone in Huize area, Upper Yangtze.
Sediments were demonstrated to have mainly come from west and northwestern margin as indicated by restored
paleo-current directions. Heavy mineral assemblages indicate that the provenance was mainly from igneous rocks,
which significant amounts of detrital Cr-spinels and zircon were observed. Electron microprobe results show that
those detrital spinels are characterized by high Cr, low Fe’* and high TiO, conentrations, which indicates sources

of volcanic related to ocean island/intraplate, island arc and Large Igneous Province. Meanwhile, detrital zircon
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LA-ICP-MS U-Pb dating shows that the sources of Feixianguan Formation were mainly from the 248 ~272Ma and
548 ~997Ma magmatic rocks. Conclusions: Comprehensive analysis of chromian spinel and detrital zircons suggest
that 248 ~272Ma rocks featured with large igneous province basalts were mainly derived from the Emei Mountain
basalt and the same basic intrusive rocks, and 715 ~997Ma rocks with ocean island / within plate basalts were
mainly sourced from Neoproterozoic Suxiong Formation and the same period magmatic rocks. 1000 ~1100Ma rocks
forming in island arc indicated by chromian spinels also provided some sediment. Furtherly, detrital zircon dating
also shows that there occurred magmatism in the Paleoproterozoic and Early Cambrian on the western margin of
Yangize block area. There also exits Neoarchean crystallization basement. All of these provided evidences about
tectonic evolution in the upper Yangtze Region.

Keywords : Upper Yangtze region; detrital heavy minerals; chromian spinel; detrital zircon geochronology;
provenance analysis.
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