Table A1 Zircon U-Pb analytical data.
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sample Isotopic ratios Age (Ma)
name _Th 27pp Error Dopp Error 27pp Error 2pp  Error D7pp Error ~ Remarks

grain No. u 208py, 20 238 20 25 20 238 20 25 20

150516-5 from the Katsurabuchi Formation

No.1 0.55 0.0490 + 0.0046 0.01782 + 0.000554 0.1204 + 0.0117 11385 3.57 11541 + 1184 Detrital

No.2 0.29 0.0458 + 0.0082 0.01093 + 0.000488 0.0690 + 0.0126 7008  3.14 67.80 =+ 1276 Detrital

No.3 0.58 0.0468 + 0.0085 0.00503 + 0.000229 0.0325 + 0.0059 32.37 1.47 3246 1+ 598 Detrital

No.4 0.53 0.0368 + 0.0178 0.00375 + 0.000358 0.0190 + 0.0092 2414 230 1915 =+ 9.30

No.5 0.68 0.0425 + 0.0111 0.00354 + 0.000205 0.0207 + 0.0054 22,76 1.32 2084 1+ 543

No.6 0.72 0.0634 + 0.0249 0.00310 + 0.000308 0.0271 1+ 0.0105 19.94 1.98 2713 + 10.62

No.7 0.91 0.0452 + 0.0173 0.00324 + 0.000271 0.0202 + 0.0077 20.86 1.75 2030 + 7.75

No.8 0.31 0.0443 + 0.0071 0.00416 + 0.000170 0.0254 + 0.0040 26.75 1.09 2546 + 4.10 Detrital

No.9 0.56 0.0496 + 0.0128 0.00350 + 0.000214 0.0239 + 0.0061 22.52 1.38 2402 + 6.19

No.10 0.67 0.0467 + 0.0145 0.00299 + 0.000210 0.0193 + 0.0059 19.23 1.35 1937 + 5.99

No.11 0.81 0.0455 + 0.0139 0.00337 + 0.000231 0.0212 + 0.0064 21.71 1.49 2129 1+ 6.49

No.12 0.88 0.0432 + 0.0079 0.00357 + 0.000158 0.0213 + 0.0038 22.96 1.02 2136 + 3.89 Excluded from mean

No.13 0.64 0.0521 + 0.0129 0.00375 + 0.000226 0.0270 + 0.0066 2413 1.46 2702 1+ 6.72 Excluded from mean

No.14 0.99 0.0491 + 0.0091 0.00347 + 0.000161 0.0235 + 0.0043 22.32 1.04 2358 =+ 435

No.15 0.94 0.0482 + 0.0100 0.00350 + 0.000178 0.0233 + 0.0048 22.55 1.15 2339 1+ 486

No.16 0.76 0.0484 =+ 0.0204 0.00306 + 0.000288 0.0204 + 0.0085 19.72 1.86 2055 1+ 864

No.17 0.72 0.0698 + 0.0270 0.00320 + 0.000327 0.0308 + 0.0118 2060 2.1 3080 + 11,94

No.18 0.68 0.0425 + 0.0106 0.00354 + 0.000197 0.0207 + 0.0051 2277 1.27 2085 & b5.20

No.19 0.82 0.0544 + 0.0214 0.00310 + 0.000287 0.0232 + 0.0091 19.93 1.85 2331 + 9.15

No.20 0.67 0.0343 + 0.0098 0.00359 + 0.000206 0.0170 + 0.0048 23.09 1.32 1711 + 488

No.21 0.68 0.0487 + 0.0105 0.00337 + 0.000175 0.0226 + 0.0049 21.71 1.13 2273 1+ 492

No.22 0.84 0.2033 + 0.0349 0.00433 + 0.000314 0.1215 + 0.0208 27.87 2.03 11643 + 2094 Discordant

No.23 0.66 0.0503 + 0.0133 0.00344 + 0.000215 0.0239 + 0.0063 2214 1.39 2394 1+ 6.36

No.24 1.02 0.0594 + 0.0157 0.00342 + 0.000229 0.0280 + 0.0074 22.03 1.47 2807 + 744

No.25 0.88 0.0529 + 0.0101 0.00346 + 0.000168 0.0253 + 0.0048 22.28 1.08 2532 1+ 486

No.26 0.68 0.0451 + 0.0153 0.00345 + 0.000257 0.0215 + 0.0072 22.20 1.66 2156 =+ 732

No.27 0.67 0.0444 + 0.0108 0.00331 + 0.000183 0.0202 + 0.0049 21.28 1.18 2034 1+ 495

No.28 0.71 0.0768 + 0.0337 0.00331 + 0.000398 0.0351 + 0.0152 2133  2.57 3502 + 1536

No.29 0.66 0.0531 + 0.0164 0.00336 + 0.000247 0.0246 + 0.0076 21.60 1.59 2467 + 7.65

No.30 0.83 0.0455 + 0.0087 0.00362 + 0.000167 0.0227 + 0.0043 23.28 1.08 2278 1+ 4.40 Excluded from mean
Weighted mean of the youngest group (n = 22) 21.80 0.30 2240 + 133

170607-4 from the Hachiwari Formation

No.1 0.52 0.0439 + 0.0033 0.002516 + 0.000045 0.0152 + 0.0011 1620 0.29 1536 + 1.15

No.2 0.62 0.0518 + 0.0042 0.002563 + 0.000053 0.0183 + 0.0015 1650 0.34 1842 + 1.50 Discordant

No.3 0.41 0.0485 + 0.0028 0.002477 + 0.000036 0.0166 + 0.0010 1595 024 1669 =+ 096

No.4 0.47 0.0442 + 0.0036 0.002485 + 0.000047 0.0152 + 0.0012 16.00  0.30 1628 + 1.23

No.5 0.45 0.0530 + 0.0044 0.002485 + 0.000052 0.0182 + 0.0015 16.00 0.34 1828 + 1.51 Discordant

No.6 No data

No.7 0.49 0.0430 + 0.0031 0.002594 + 0.000044 0.0154 + 0.0011 1670  0.28 1549 + 112 Excluded from mean

No.8 0.97 0.0481 + 0.0020 0.002601 + 0.000029 0.0173 + 0.0007 16.74 0.19 1737 + 072 Excluded from mean

No.9 0.57 0.0488 + 0.0025 0.002595 + 0.000035 0.0175 &+ 0.0009 16.71 0.23 1768 + 092 Excluded from mean

No.10 0.42 0.0486 + 0.0030 0.002624 + 0.000041 0.0176 + 0.0011 16.89 0.26 1769 + 1.09 Excluded from mean

No.11 No data

No.12 0.58 0.0530 + 0.0027 0.002451 + 0.000034 0.0179 + 0.0009 1578  0.22 1803 + 094 Discordant

No.13 0.50 0.0506 + 0.0044 0.002480 + 0.000060 0.0173 + 0.0015 1596  0.39 1741 + 148

No.14 1.10 0.0474 + 0.0021 0.002635 + 0.000043 0.0172 + 0.0007 1696  0.28 1733 + 076 Excluded from mean

No.15 0.61 0.0438 + 0.0036 0.002560 + 0.000057 0.0155 + 0.0013 1648 037 1857 + 1.27 Excluded from mean

No.16 0.48 0.0439 + 0.0030 0.002478 + 0.000049 0.0150 + 0.0010 1695  0.32 1514 + 1.01

No.17 057 0.0589 + 0.0026 0.002941 + 0.000050 0.0239 + 0.0010 1893 032 2397 + 103 Discordant

No.18 057 0.0449 + 0.0036 0.002562 + 0.000056 0.0159 + 0.0012 16.50  0.36 1597 + 1.25 Excluded from mean

No.19 0.58 0.0486 + 0.0027 0.002512 + 0.000045 0.0168 + 0.0009 16.18 0.29 1697 + 0.90

No.20 No data

No.21 0.49 0.0453 + 0.0026 0.002567 + 0.000047 0.0160 + 0.0009 16.53  0.30 1617 + 0.90 Excluded from mean

No.22 No data

No.23 No data

No.24 0.61 0.0472 + 0.0046 0.002504 + 0.000065 0.0163 + 0.0016 16.12 0.42 1641 + 1.59

No.25 No data

No.26 No data

No.27 No data

No.28 0.65 0.0994 + 0.0043 0.002786 + 0.000052 0.0382 + 0.0015 1794 033 3807 + 156 Discordant

No.29 No data

No.30 No data

No.31 0.71 0.0573 + 0.0054 0.002467 + 0.000066 0.0195 + 0.0018 15689 043 1961 + 181 Discordant

No.32 0.77 0.0497 + 0.0029 0.002505 + 0.000047 0.0172 + 0.0010 16.13  0.30 1730 + 098

No.33 1.08 0.0458 + 0.0057 0.002511 + 0.000077 0.0158 + 0.0019 16.17  0.50 1597 + 195

No.34 0.61 0.0518 + 0.0024 0.002543 + 0.000043 0.0182 + 0.0008 16.37  0.28 1828 =+ 0.82 Discordant

No.35 0.30 0.0475 + 0.0040 0.002423 + 0.000056 0.0159 + 0.0013 1560  0.36 1600 + 1.33

No.36 0.60 0.0496 + 0.0022 0.002576 + 0.000042 0.0176 + 0.0007 16.58 0.27 1774 + 075 Discordant
Weighted mean of the youngest group (n = 10) 16.03 0.10 1631 + 037
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Table A1 Zircon U-Pb analytical data (continued).

sample Isotopic ratios Age (Ma)
name _Th 27pp Error Dopp Error 27pp Error 2pp  Error D7pp Error ~ Remarks
grain No. u 208py, 20 238 20 25 20 238 20 25 20
150516-2 from the Yamaya Formation
No.1 0.59 0.0455 + 0.0129 0.00125 + 0.000085 0.0079 + 0.0022 8.07 0.55 794 1+ 221
No.2 0.40 0.0291 + 0.0138 0.00128 + 0.000112 0.0051 + 0.0024 8.25 0.72 520 + 244
No.3 0.50 0.0430 + 0.0094 0.00121 + 0.000087 0.0072 + 0.0015 7.78 0.43 724 1+ 156
No.4 0.40 0.0424 + 0.0088 0.00116 + 0.000062 0.0068 + 0.0014 7.50 0.40 689 + 140
No.5 0.45 0.0501 + 0.0091 0.00129  + 0.000067 0.0089 + 0.0016 833 0.43 9.04 + 160
No.6 0.42 0.0514 + 0.0111 0.00125 + 0.000073 0.0089 1+ 0.0019 8.07 0.47 898 1+ 190
No.7 0.38 0.0625 + 0.0147 0.00121 + 0.000080 0.0105 + 0.0024 7.82 0.52 1057 + 243
No.8 0.38 0.0499 + 0.0101 0.00114 + 0.000063 0.0078 + 0.0015 7.32 0.40 790 + 156
No.9 0.45 0.0480 + 0.0123 0.00133 + 0.000086 0.0088 + 0.0022 8.59 0.55 8.92 + 224
No.10 0.44 0.0360 + 0.0095 0.00118 + 0.000070 0.0058 + 0.0015 7.58 0.45 591 + 154
No.11 0.46 0.0386 + 0.0086 0.00121 + 0.000066 0.0064 + 0.0014 7.79 0.43 652 + 143
No.12 0.40 0.0451 + 0.0094 0.00125 + 0.000069 0.0078 + 0.0016 8.06 0.44 787 + 161
No.13 0.47 0.0409 + 0.0168 0.00123 + 0.000109 0.0069 + 0.0028 7.94 0.70 703 1+ 284
No.14 0.61 0.0393 =+ 0.0088 0.00127 + 0.000070 0.0069 + 0.0015 8.18 0.45 696 + 1.52
No.15 035 0.0435 + 0.0230 0.00114 + 0.000129 0.0068 + 0.0035 7.32 0.83 690 + 3.58
No.16 0.54 0.0711 + 0.0286 0.00119 + 0.000128 0.0117 + 0.0046 7.68 0.83 1181 + 461
No.17 0.45 0.0573 + 00213 0.00130 + 0.000118 0.0103 + 0.0037 837 0.76 1038 =+ 3.77
No.18 0.47 0.0534 + 0.0098 0.00129 + 0.000063 0.0095 + 0.0017 8.31 0.41 9.61 + 1.69
No.19 0.46 0.0538 + 0.0096 0.00126 + 0.000060 0.0094 + 0.0016 8.14 0.39 9.47 + 1.61
No.20 0.37 0.0420 + 0.0119 0.00129 + 0.000081 0.0075 + 0.0021 8.31 0.52 7.57 + 209
No.21 0.45 0.0449 + 0.0085 0.00126 + 0.000060 0.0078 + 0.0014 8.14 0.39 7.91 + 1.44
No.22 0.48 0.0418 + 0.0097 0.00123 + 0.000066 0.0071 + 0.0016 7.90 0.42 715 + 1.61
No.23 0.44 0.0441 + 0.0110 0.00119 + 0.000069 0.0072 + 0.0018 7.68 0.44 733 1+ 178
No.24 0.40 0.0491 + 0.0090 0.00122  + 0.000058 0.0083 + 0.0014 7.89 0.37 839 &+ 147
No.25 0.44 0.0466 + 0.0173 0.00122 + 0.000101 0.0078 + 0.0028 7.83 0.65 790 1+ 287
No.26 0.44 0.0392 + 0.0090 0.00120 + 0.000063 0.0065 + 0.0014 7.73 0.40 6.56 + 147
No.27 0.40 0.0450 + 0.0097 0.00124 + 0.000064 0.0077 + 0.0016 7.98 0.41 777 + 162
No.28 0.52 0.0339 =+ 0.0121 0.00121  + 0.000085 0.0057 + 0.0020 7.81 0.55 574 + 201
No.29 0.42 0.0341 + 0.0169 0.00119 + 0.000112 0.0056 + 0.0027 7.65 0.72 565 + 276
No.30 0.52 0.0539 + 0.0203 0.00130 + 0.000117 0.0097 + 0.0035 8.38 0.75 978 + 360
Weighted mean (n = 30) 7.94 0.09 769 + 034
150515-4 from the Yamaya Formation
No.1 0.57 0.0680 + 0.0278 0.00131 + 0.000137 0.0123 + 0.0048 8.42 0.89 1239 + 486
No.2 0.58 0.0152 + 0.0267 0.00139 + 0.000306 0.0029 + 0.0051 8.92 1.98 295 + 513
No.3 0.79 0.0433 =+ 0.0286 0.00119 =+ 0.000167 0.0071 + 0.0046 7.70 1.07 723 + 467
No.4 0.49 0.0301 + 0.0243 0.00123 + 0.000177 0.0051 + 0.0041 7.92 1.14 517 + 410
No.5 0.58 0.0873 + 0.0402 0.00124 + 0.000162 0.0150 + 0.0066 8.00 1.04 15.08 + 6.67
No.6 0.52 0.0432 + 0.0295 0.00122 + 0.000176 0.0073 + 0.0049 7.88 1.13 738 + 492
No.7 057 0.0175 + 0.0219 0.00107 + 0.000183 0.0026 + 0.0032 6.88 1.18 262 + 324
No.8 0.59 0.0626 + 0.0655 0.00127 + 0.000327 0.0110 + 0.0112 8.17 2.10 11.06 = 11.30
No.9 0.70 0.0724 1+ 0.0356 0.00126 + 0.000163 0.0126 1+ 0.0059 8.12 1.05 1271+ 6.02
No.10 0.31 0.0559 <+ 0.0367 0.00118 + 0.000182 0.0091 + 0.0058 7.62 1.18 923 + 589
No.11 0.72 0.0293 + 0.0231 0.00127 + 0.000178 0.0051 + 0.0040 8.20 1.14 521 + 405
No.12 0.50 0.0323 + 0.0207 0.00121 + 0.000145 0.0054 + 0.0034 7.77 0.93 546 + 342
No.13 In bad condition
No.14 0.58 0.0378 + 0.0173 0.00127 + 0.000120 0.0066 + 0.0029 8.20 0.77 672 + 298
No.15 0.60 0.0505 =+ 0.0277 0.00134 + 0.000167 0.0093 + 0.0050 8.62 1.07 942 + 504
No.16 0.58 0.0681 + 0.0306 0.00124 + 0.000143 0.0116 + 0.0050 7.96 0.92 1173 + 5.08
No.17 0.68 0.0470 + 0.0224 0.00115 + 0.000122 0.0074 + 0.0034 7.40 0.78 753 + 348
No.18 0.50 0.0389 + 0.0257 0.00138 + 0.000184 0.0074 + 0.0048 8.90 1.19 750 + 485
No.19 0.62 0.0537 + 0.0290 0.00125 + 0.000157 0.0093 + 0.0049 8.056 1.01 9.37 + 491
No.20 0.63 0.1679 =+ 0.1296 0.00103 + 0.000301 0.0240 + 0.0173 6.66 1.94 2404 1+ 1746
No.21 0.46 0.0802 + 0.0470 0.00108 + 0.000173 0.0119 + 0.0068 6.94 1.1 1204 + 6.85
No.22 0.58 0.0560 <+ 0.0288 0.00122 + 0.000148 0.0095 + 0.0048 7.89 0.95 956 + 482
No.23 0.54 0.1120 + 0.1055 0.00135 + 0.000405 0.0209 + 0.0189 8.70 2.61 2097 + 19.04
No.24 0.59 0.1245 + 0.1082 0.00112 + 0.000325 0.0193 + 0.0160 7.23 2.09 1939 * 16.13
No.25 0.78 0.0243 + 0.0246 0.00125 + 0.000200 0.0042 + 0.0042 8.04 1.29 423 + 425
No.26 0.62 0.0466 + 0.0236 0.00120 + 0.000131 0.0077 1 0.0038 7.70 0.85 778 + 387
No.27 0.47 0.0554 + 0.0356 0.00133 + 0.000198 0.0101 + 0.0064 8.54 1.28 1024 + 645
No.28 0.58 0.0607 + 0.0695 0.00124 + 0.000344 0.0104 + 0.0117 8.02 2.22 1052 + 11.78
No.29 0.49 0.0774 + 0.0430 0.00117 + 0.000175 0.0125 + 0.0067 7.54 1.13 1261 + 6.82
No.30 0.65 0.1166 + 0.0747 0.00143 + 0.000295 0.0230 + 0.0142 9.22 1.90 2311 + 1430
Weighted mean (n = 29) 7.93 0.21 763 + 093
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