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ABSTRACT: Around the Yujusan caldera in the southern Goheung Peninsula, the Goheung Group are classified as lower rhyolitic rocks
(Goheung Subgroup), middle andesitic rocks (Palyeong Subgroup) and upper rhyolitic rocks (Jijukdo Subgroup). By SHRIMP U-Pb zircon
dating on major stratigraphic units that can separate the zircon from the eruptive and intrusive rocks, we clarified their eruption and intrusion
timings, and stratigraphic relationship and discussed the timings of the caldera collapse and resurgence. Based on the SHRIMP U-Pb dating, the
samples yield the concordia ages of 83.6+0.8 Ma (n=15) in the Guryongsan Andesite of the lower andesitic rocks, 83.2+1.1 Ma (n=11) in
the Guam Welded Tuff and 80~83.2 Ma in the Byeolhaksan Rhyolite of the upper rhyolitic rocks, and 74.8+1.0 Ma (n=13) in the diorite dyke.
Caldera collapses occurred as enormous eruptions of the Guam Welded Tuff and proceeded until the intrusion of the Byeolhaksan Rhyolite
dykes, and in particular the inner caldera collapse would have occurred intermittently until the intrusion of the andesite dykes. Accordingly,
the collapses progressed for at least about 83.2 Ma to 80 Ma. Caldera resurgences began after the intrusion of the andesite dykes and extented
until the emplacement of diorites. Therefore, the resurgence progressed from a maximum of about 80 Ma to 74.8 Ma. These data confirm
the eruption or intrusion timings of each unit that occurred around the Yujusan caldera and limits the timing of the volcanic process through a
single perfect caldera cycle that leads to ignimbrites-caldera-ring dikes-resurgent intrusions for 8.4 Myr over a period of 83.2 Ma to 74.8 Ma.
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Fig. 1. Geological map around Yujusan caldera (modified from Hwang et al., 2022), showing sample locations of the major strati-

graphic units.
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Table 1. Zircon U-Pb ages and chronostratigraphy of the igneous rocks around Yujusan caldera.

Lithostratigraphy SHRIMP
) ) ) U-PDb ages Period Chronostr Remarks References
Subgroups Stratigraphic units (Ma) atigraphy
. . Resurgent and .
Intrusive  Diorite dyke 74.8+1.0 ring dyke This study
rocks -
Andesite dyke
. 80.30+1.2 Ring dykes Kim et al. (2015)
Byeolhaksan Rhyolite ~ 81.83+0.84 Hwang et al. (2022)
81.9+0.6 This study
Upper .
thyolitic Sadongni Formation Sﬁi);l;gﬁp (%;}g:irti
rocks
Guam Welded Tuff 83.2+1.1 gﬂg;gi This study
Hado Formation Local lake
Dohwa Andesite
Late
Balpo Tuff Cretaceous
Podu Andesite
. 81.97+1.17
Middl
indositic Palyeongsan Tuff 83.43+0.14 Palyecong  Stratovolcano HP ark et fl' ;(2(2(2)5)2)
83.65+0.96 Subgroup wang et at.
rocks
83.6+0.8 .
Guryongsan Andesite ~ 84.52+0.54 Kirgh;S Sluz%l 5)
84.86+0.73 erar
Udu Formation Local lake
L Undae Rhyolite
h Oc‘)’;/ii;c 85.3+1.1 Goheung Composite q 1 (0022
Y Goheung Tuff 86.4+0.71 Subgroup volcano wang ef al. (2022)
rocks $5 640,23 Chae et al. (2019)
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Table 2. Summary of SHRIMP U-Pb isotopic data of the analytical zircons from the stratigraphic units around Yujusan caldera.
206Pbc U Th 232Th/ 207Pb/ 206Pb/ 206Pb/238U 207Pb/206Pb

SPOLNO-(of)  pm) (ppm) MU 0 wepp e g R 0o Ma)  Age (Ma)
Sample HN273 (Guryongsan Andesite)

HN273 1.1 - 151 156 1.07 0.38 0.0862 13.0 0.0140 2.7 89.5+2 13434252
HN273 2.1 0.16 124 141 1.18 0.39 0.0309 60.6 0.0127 2.6 81.3+2 -1070+1824
HN273 3.1 - 155 154 1.03 0.38 0.0575 25.4 0.0129 2.6 82.7+2 511+558
HN273 4.1 - 91 66 0.75 0.45 0.0791 34.5 0.0132 3.8 84.7+3 1174+683
HN273 5.1 - 120 104 0.89 1.07 0.0349 64.0 0.0129 3.5 82.6+3 -718+1784
HN273 6.1 0.18 93 103 1.14 042 0.0686 37.0 0.0132 4.1 84.4+3 888+764
HN273 7.1 - 254 361 1.47 035 0.0487 18.7 0.0132 1.6 84.6+1 132+439
HN273 8.1 - 166 207 1.29 036 0.0453 30.3 0.0130 2.1 83.2+2 -40+736
HN273 9.1 - 223 112 0.52 0.82 0.0348 29.4 0.0133 1.7 85.0+1 -7214821
HN273 10.1 - 185 154 0.86 0.37 0.0464 27.6 0.0128 2.3 82.3+2 20.2+662
HN273 11.1 - 109 65 0.62 046 0.0852 29.4 0.0140 3.9 89.8+3 13204569

HN273 12.1  0.34 186 233 1.29 036 0.0486 27.7 0.0132 2.0 84.5+2 129+652
HN273 13.1  0.90 124 99 0.82 042 0.0435 49.0 0.0128 2.9 82.0+2 -141£1214
HN273_14.1 - 191 228 1.23 036 0.0473 22.1 0.0130 2.4 83.3+2 65.3+527
HN273_15.1 - 158 187 1.23  0.38 0.0505 314 0.0131 2.9 83.7+2 217+£726
Sample HN232 (Guam Welded Tuff)
HN232 1.1 0.12 250 348 1.44  0.40 0.0405 34.7 0.0132 23 85.2+1 -402+1029
HN232 2.1 0.26 432 405 097 039 0.0492 18.6 0.0128 2.2 82.1+2 74.6+219
HN232 4.1 1.83 126 85 0.69 0.62 0.0161 189.0 0.0126 7.6 83.8+6 -4924+382
HN232 5.1 - 123 79 0.66 0.61 0.0063 503.7 0.0122 4.1 82.0+1 36.8+200
HN232 6.1 3.91 105 62 0.61 0.72 0.0068 672.9 0.0123 6.3 84.5+2 336+614
HN232 8.1 0.61 116 80 0.71 0.66 0.0090 405.0 0.0119 4.7 80.2+2 2194228
HN232 9.1 0.12 73 52 0.74 0.77 0.0919 50.3 0.0138 7.2 83.743 223+298
HN232 11.1 - 170 100 0.61 0.56 0.0231 87.8 0.0128 2.9 84.5+1 270+139
HN232 12.1 - 191 184 099 048 0.0355 50.7 0.0127 3.2 82.8+2 4954245
HN232 13.1  3.40 96 53 056 0.75 0.0046 10929 0.0123 7.3 83.943 -2794+810
HN232 14.1  0.06 108 63 0.60 0.70 0.0531 62.0 0.0121 45 76.8+1 -308+285
HN232 15.1 - 132 90 0.71 0.58 0.0303 89.9 0.0130 5.8 85.2+4 323+197
Sample HN216 (Byeolhaksan Rhyolilte)
HN216_1.1 0.08 430 305 0.73 047 0.0466 5.4 0.0124 1.1 79.7+0.9 -238+159
HN216_2.1 0.31 597 540 093 0.83 0.0490 4.0 0.0128 1.9 81.8+2 -17+193
HN216_3.1 0.12 777 644 0.86 0.42 0.0453 4.8 0.0133 1.0  85.3+0.8 306+103
HN216 4.1 1.29 576 458 0.82 090 0.0124 73.9 0.0138 2.1 92.3+2 58.9+289
HN216_5.1 0.43 464 302 0.67 046 0.0377 13.0 0.0137 1.3 89.1+1 -122+126
HN216 6.1 6.26 262 236 093 0.53 0.0386 42.7 0.0122 5.0 79.2+4 -241+825
HN216_7.1 1.15 196 108 0.57 0.60 0.0449 17.1 0.0128 1.5 82.2+1 457+129
HN216 8.1 0.22 298 170 0.59 0.53  0.0469 7.3 0.0126 2.2 80.9+2 -274+167
HN216_9.1 0.41 469 373 0.82 046 0.0460 7.3 0.0122 1.2 78.5+0.9 -416+217
HN216 10.1  1.60 289 219 0.78 0.55 0.0282 41.0 0.0113 1.9 74.5+1 2244209
HN216 11.1  0.20 701 595 0.88 0.43 0.0431 6.8 0.0132 1.0 85.2+0.9 286+119
HN216_12.1  0.62 359 222 0.64 0.51 0.0484 7.6 0.0131 1.2 83.6+1.0 345+105
HN216_13.1 - 277 183 0.68 1.28 0.0294 25.9 0.0128 2.7 83.9+2 151+£234
HN216 14.1 - 664 780 1.21 044 0.0357 11.2 0.0135 1.1  87.7+0.9 -287+415
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Table 2. continued.
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206 232 207 206 206 238 207 206

SotNo o oy gem PU % ey B mg % N g
HN216 151 059 395 291 076 052 00524 44 00131 12 83.7+1.0  -2304211
HN216 161 0.16 847 708 086 044 00462 47 00135 1.0 86.5£0.9  -178+155
HN216 17.1 033 535 331 064 043 00479 66 00128 22 82142 3194125
HN216 18.1 051 285 152 055 051 00363 175 00124 13  80.4+0.9  87.9+115
HN216 19.1 023 793 1371 179 039 0.0468 44 00127 10 81.6+0.8 4614655
HN216 201 - 665 559  0.87 041 00425 55 00128 1.1 82409  -68+136
HN216 202 022 185 148 083 053 00217 482 00122 17 80841 285190
HN216 221 0.06 291 176  0.62 049 00460 64 00127 1.1 81.7+0.9  -119+140
HN216 23.1 039 426 367 089 044 00475 6.1 00123 1.1 78.6+0.8  -127+206
HN216 24.1 045 462 359 080 043 00409 10.6 00125 1.6 80741  -55£157
HN216 251  0.69 225 165 076 052 00437 163 00122 27 78642  -509+385
HN216 26.1 - 537 476 092 042 0.0401 85 00129 1. 837408  -5294251
HN216 262 117 85 89 1.08 1.14 00212 91.0 00121 29 800+l  526+499
HN216 27.1 0.1 739 633 089 041 00459 43 00126 1.0 81.0+0.8  -162+153
HN216 28.1 045 358 428 123 044 00363 158 00126 20 82142  -647+700
HN216 29.1 148 144 127 091 056 0.0549 103 00124 32 78742  29.54345

Sample HN220 (Diorite)
HN220 2.1 0.06 247 341 143 046 00355 190  0.0105 2.0 68241  -344+1084
HN220 3.1 0.03 459 742 1.67 041 00382 112 00113 12 73.2+08 216838
HN220 41 040 522 994 197 040 00585 6.1 00116 1.1 734407 1421352
HN220 5.1 - 213 308 149 048 0.0276 312 00112 17 733+l -
HN220 6.1 038 428 762 1.84 043 00455 7.6 00117 1.8 75141  -452+1820
HN220 7.1 0.69 156 192 127 055 0.0248 544 00111 2.1  73.041  -873+1560
HN220 8.1 045 306 429 145 046 00415 130 00120 13 77.6£0.9  -2734972
HN220 9.1 028 332 647 201 044 00382 149 00119 13 77.040.9 -635+3120
HN220 101 042 315 438 144 046 00509 44 00118 1.1 75.5+0.9 453588
HN220 11.1 018 172 198 119 054 00579 120 00117 1.7  74.0%1  -1064+1272
HN220 121 - 431 550 132 044 0038 9.6 00116 29 75442  38.04505
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Fig. 2. Representative Cathodoluminescence images of the analysed zircon grains, showing the location of analytical spots and
26pp/281 ages in Ma, separated from the Guryongsan Andesite (HN273), Guam Welded Tuff (HN232), Byeolhaksan Rhyolite

(HN216) and Diorite dyke (HN220).
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Fig. 4. Concordia diagrams for SHRIMP U-Pb ages of zircons separated from samples (a) HN273, (b) HN232, (¢) HN216 and
(d) HN220.
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