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25392 74.77+0.78 Ma, ==Y 74.4+1.2 Ma, F24RS-3] 92 74.241.1 Mad]| HFE= SXFA ddE dehdoh
23 FE2WL 72,152 Maf| 7H gl 2E7] oS 7RIt o] ARe 524 ZH|Et FHoA Lo ZF ST &
£ 52 WA AVIE SAA Ak b A Hol= 75.3 Ma ol e FE29E StA-E2 74.77 MaklE &
T ZE2 A 744 Ma 7o 274 222 ASH AT 24 Z2H2hs 742 Ma 73 i+t S24H5-3] 9] F2A
2o 2% FEE FAHUAL 72.1 Ma 7 S G EHE T U Y FALE ST webs 2o a2 74.2~72.1
Ma 7]7to]| Lofiha A o2 AYZHE. o] 7|7t S 7 £&-2 |2 FE-2AdY BY oz 8= 23 E A

FR0{: ROI2F), 324 SHIYR, SHRIMP U-Pb RICHES, S04 T2}, $8A17)

ABSTRACT: In the Gumi Basin, the Geumosan volcanic rocks are classified into andesitic rocks, rhyolitic rocks, and dykes. We clarify their
eruption or intrusion timings and discuss the caldera collapse timing by SHRIMP U-Pb dating on the stratigraphic units from where the zircon
crystals can be separated. The datings yield the coincidence curve ages concentrated at 75.3+1.4 Ma on Busangri Andesite in the andesitic
rocks, 74.77+0.78 Ma on Obongri Tuff, 74.4+1.2 Ma on Doseongul Rhyolite and 74.2+1.1 Ma on Geumosan Tuff in the rhyolitic rocks. In
addition, the ring dyke rhyolite presents the youngest apparent age of 72.1+2 Ma. These results constrain the timings of the eruption or intrusion
of each stratigraphic unit associated with the Geumosan caldera. The andesitic volcanism occurred at least around 75.3 Ma, and the rhyolitic
volcanisms began with an explosive eruption around 74.77 Ma and turned into an effusive eruption around 74.4 Ma. The Geumosan caldera
was formed by the collapse caused by the explosive eruption of the voluminous Geumosan Tuff around 74.2 Ma, and ended by the injection
of the rhyolite dykes along the ring fracture zones around 72.1 Ma. Therefore, the caldera collapse is estimated to have occurred between
74.2 and 72.1 Ma. During the period 2.1 Myr, the volcanisms underwent a caldera cycle leading to ignimbrite eruption, caldera collapse,
and ring-dyke intrusion.

Key words: Gumi Basin, Geumosan volcanic rocks, SHRIMP U-Pb dating, Geumosan caldera, collapse timing
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Fig. 1. Geological map around Geumosan caldera (after Hwang ez al., 2021b), showing sample locations of the major stratigraphic units.
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Fig. 2. Representative Cathodoluminescence images of the analyzed zircon grains, showing the location of analytical spots and
206pp/>3¥ ages in Ma, separated from the major stratigraphic units.
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Table 1. Summary of SHRIMP U-Pb dating of the analytical zircons from the volcanic rocks around Geumosan caldera.
206 232 207 206 2061, /238 207py, /206
Spotno. " om) (p;}rln) my A% wpy % my AgibéMS Ag: e
Sample HG8 (Busangri Andesite)
HGS8_ 1.1 029 293 416 1.47  +0.39 0.0499 +£3.0 0.01201 +42 773 43 -130  £222
HGS8_2.1 - 324 315 1.00  +0.39 0.0461 +2.8 0.01225 =+£1.5 77.6 +1 482 +174
HGS8_3.1 0.58 429 341 0.82 +0.40 0.0522 +2.5 0.01192 +2.8 77.1 +2  -307  +289
HGS8 4.1 0.23 133 88 0.69 +0.51 0.0494 +4.9 0.01166 +£23 77.7 +1
HG8_ 5.1 - 293 256 090 +0.44 0.0460 +3.9 0.01076 =+£2.1 69.1 +1 -2 +95
HG8_6.1 0.01 124 91 0.76  +0.91 0.0476 +4.8 0.01190 +2.6 783 2
HG8_7.1 - 235 240 1.05 +043 0.0472 +3.6 0.01170 +1.5 745 +1 312 +181
HGS8_8.1 0.02 233 201 0.89 +0.41 0.0477 +6.4 0.01203 =*1.4 77.1 +1 86.0  xI51
HGS8_11.1 032 168 89 0.54 +0.49 0.0500 +4.1 0.01141 =*1.7 719 +1 649 +236
HG8 12.1 0.05 237 182 0.79 +043 0.0479 +£34 0.01143 +14 732 =+l 94.2 +81
HG8_13.1  0.22 140 105  0.78 +0.47 0.0492 +4.5 0.01144 =+1.7 741 +1 -407 471
HG8_14.1  0.10 133 110  0.85 +0.81 0.0483 +4.4 0.01178 £33 763 +2  -386 +441
HG8 151 047 207 178 089 +0.81 0.0511 <+£3.7 0.01074 +82 683 +6 374 +145
HGS8_16.1 - 167 105 0.65 +0.46 0.0455 +£3.9 0.01267 +1.6 80.1 =+l 538 +244
HGS8_17.1  0.35 148 152 1.06 +0.46 0.0502 +7.4 0.01131 +24 739 +2  -932 4894
HGS8_18.1 - 214 232 .12 +0.42 0.0453 +3.5 0.01204 +£1.6 76.0 +1 571 +217
Sample HGS (Obongri Tuff)
HGS5_1.1 0.39 123 111 093 +0.90 0.0506 +4.0 0.0111 <19 72,6 +1 -939  £596
HGS5_ 2.1 0.36 163 157 1.00  +0.78 0.0503 +3.3 0.0114 =+£1.7 727 =1 271 +94
HGS5 3.1 0.11 103 103 1.04 +0.70 0.0484 +4.2 0.0118 =+£1.5 769 +1 -658  +439
HGS5 4.1 0.24 182 181 1.02  +0.16 0.0494 +3.0 0.0118 +£2.2 756 2 169 +70
HGS5 5.1 3.21 140 152 .12 +0.20 0.0729 +3.5 0.0113 +£2.6 743 2
HG5_6.1 - 251 258 1.06 +0.54 0.0470 +3.0 0.0112 =+£1.7 724 +1 -235 +164
HGS5_8.1 1.06 144 103  0.74 +0.24 0.0560 +3.8 0.0110 +£2.7 765 2
HGS5_9.1 0.52 123 128 1.07 +0.38 0.0517 4+3.7 0.0114 +1.1 743 0.7 -545  +403
HG5_10.1 - 132 186 145 +1.26 0.0473 3.7 0.0117 +£1.8 75.0 +1 65.1 +87
HG5_11.1 - 117 113 1.00  +0.97 0.0465 +4.0 0.0108 +£2.8 722 2
HG5_12.1 - 126 86 0.70 +0.71 0.0472 =+4.0 0.0116 +1.0 74.0 0.7 149 +126
HGS5_13.1  2.14 120 97 083 +0.69 0.0644 £3.7 0.0115 £2.0 735 =1 103 +314
HG5_14.1  0.14 107 73 0.71  +0.25 0.0487 +4.3 0.0118 =£1.1 764 +0.7 -357  +318
HG5_15.1  1.88 166 139  0.87 +0.66 0.0627 +34 0.0126 +2.0 84.6 =+l
HG5_16.1  0.75 148 177 124 +048 0.0535 +34 0.0116 +1.5 758 +1 -1013  £598
HGS5_17.1  0.59 156 159 1.05 +0.18 0.0522 +£3.2 0.0118 +09 755 0.7 236 +97
Sample HG18 (Doseongul Rhyolite)
HG18 1.1  1.88 232 260 1.16  +0.39 0.0625 +2.6 0.01207 1.7 789 +1 -1022 4811
HG18 2.1 028 628 700 1.15  £2.04 0.0498 =<£1.8 0.01186 =+1.3 759 =1 145 +59
HG18 3.1 039 418 462 1.14 +0.37 0.0506 +2.4 0.01187 =+1.4 75.0 +1 558 +130
HGI18_ 4.1 034 588 798 140 +1.02 0.0502 +2.0 0.01172 +£1.6 753 +1 =27 +125
HGI18 5.1 020 465 368 0.82 +0.97 0.0490 =+£23 0.01139 +14 738 £1.0 -389  +240
HG18 6.1 0.08 510 387 078 +037 0.0481 <+2.1 0.01170 *1.4 750 =+l 41.1 +80
HG18 7.1 - 115 153 1.37 +1.27 0.0491 +2.9 0.02936 +1.6 188 43 -101 +189
HG18 8.1 0.80 964 839 090 +035 0.0538 +£3.0 0.01131 1.6 72.1 =+l 269 +87
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Table 1. continued.

Wp, U Th  22TnH/ 207ppy, 206ppy/ 206p, /238 207pp,/206py,
(%) (ppm) (ppm) U = 206p, o 2y % Age (Ma) Age (Ma)
HGI8 10.1 034 463 525 1.17  +0.36 0.0502 +£2.3 0.01128 +3.7 725 3 -46 +149
HGI8 11.1 1.26 142 100 0.73 +048 0.0574 4.1 0.01152 +£39 714 4£3 1022 4223

Sample HG45 (Geumosan Tuff)

HG45 1.1  0.70 145 105 074 +£0.36 0.0531 +£3.6 833 2.1 774 £2  -148  £256
HG45 2.1  0.02 147 108 0.76 +0.36 0.0477 +£39 837 «1.I 763 +0.8 169 +121
HG45 3.1 027 611 778 132 +0.30 0.0497 <+£1.8 838 £1.0 765 £0.7 655 +66
HG45 4.1 027 353 227 0.66 +£033 0.0520 =+1.6 344 +1.0 18 2 -103 <104
HG45 5.1 025 307 371 125 +0.30 0.0495 =+£2.8 871 £1.0 732 +0.7 258 +87
HG45 6.1 0.06 569 166 030 +0.37 0.0513 =£1.0 274 1.0 231 =£2 214 +29
HG45 7.1 425 480 20 0.04 +0.88 0.1123 +1.3 5.1 +2.4 1110 +26 1834 +23
HG45 8.1 - 230 268 120 034 0.0472 £33 854 1.6 754 +1 -75 +130
HG45 9.1 034 355 128 037 +0.35 0.0526 =*14 336 £1.0 190 £2 740 +71

HG45 11.1  0.31 154 178 1.19 +0.19 0.0500 +39 86.8 26 750 £2  -651 +422
HG45 12.1 240 210 255 126 +0.77 0.0665 +2.8 881 1.6 733 +1 -253  £365
HG45_13.1 032 209 210 1.04 +1.55 0.0501 +33 849 +27 774 +£2
HG45 141 035 136 177 1.35 +1.73 0.0503 +39 858 29 759 +2  -737 485
HG45 151 036 170 142 086 +031 0.0535 +1.8 285 +09 224 +2 428 =102
HG45 17.1 1.87 171 179 1.08 +0.35 0.0632 +49 877 £1.9 73.0 =1 134 +260
HG45 18.1 4.64 148 123 0.86 £0.39 0.0842 +2.7 933 425 699 =1 -816  +1001
HG45 19.1 1.42 62 54 091 +0.38 0.0613 +£3.6 345 2.7 196 +4
HG45 20.1 1.19 65 66 1.05 +0.30 0.0581 +4.0 493 +1.8 130 +2 333 +291
HG45 21.1  0.40 79 64 083 +045 0.0506 =+4.7 878 £1.5 71.8 £1.0 642 +199
HG45 22.1  0.70 41 27 0.67 +0.44 0.0563 +4.0 283 1.4 226 +£3  -278  +388
HG45 23.1  0.69 75 77 1.06 +0.27 0.0530 +£5.1 877 £2.7 747 2
HG45 24.1 - 30 26 092 +047 0.0658 =£2.1 7.5 +1.3 803 £10 845 +53
HG45 25.1 0.17 166 151 094 +041 0.0488 +£3.7 90.0 «£1.1 72,6 +0.7 -937 4510
HG45 26.1 0.16 187 143 0.79 +0.60 0.0488 +6.2 87.1 1.5 742 =1 264 £276

Sample HG78

HG78 1.1  0.25 207 264 132 +0.40 0.0496 +3.5 0.01193 =+1.5 771 +1  -298  £337
HG78 2.1  0.02 112 38 035 £0.59 0.0689 +1.2 0.14885 +1.5 889 +13 1039 +45
HG78_3.1 83 39 048 +0.62 0.0489 3.4 0.03452 +2.1 219 +4 263 +137
HG78 4.1 186 246 137 +0.48 0.1540 +1.6 0.45377 3.5 2417 +£89 2392 +26
HG78 5.1 0.33 219 232 1.09 £0.51 0.0501 +4.1 0.01129 +£23 27.1 +£2 198 +96
HG78_7.1  0.36 561 27 005 +I1.17 0.1134 +0.6 0.32378 +1.6 1803 +28 1852 +11

Spot no.

HG78_8.1 789 1275 1.67 +0.67 0.0466 =+1.7 0.01232 +14 784 +1 299 +89
HG78 9.1 397 364 127 +0.62 0.0492 +1.7 0.03064 +1.4 194 +3 278 +69
HG78_10.1  0.15 1183 2609 228 +0.34 0.0487 1.3 0.01193 *1.3 769 1  -155 +95
HG78 11.1 699 180  0.27 +0.38 0.0510 +0.9 0.03811 =£1.6 242 +4 168 +35

HG78 12.1 1.57 835 377 047 +£090 0.1617 1.9 0.44010 +4.1 2320 +98 2473 +32
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YA i A EFolaL AL Tl FRE A HRE ool AY HAF EEE HAZHE 3). ol
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Fig. 3. Correlation diagram showing the proportions of Th to
U concentrations (ppm) of the zircons analyzed by SHRIMP.
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