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ABSTRACT: It has commonly been thought that the Bunam Stock intruded the Hayang Group and Muposan Tuff,
although their contacts show ambiguous relation because of injections of some dikes in tuffs, and the Bunam Stock
is in an unconformable contact with Muposan Tuff. We carried out zircon SHRIMP U-Pb age dating from the Bunam
Stock and Muposan Tuff to examine their emplacement times and stratigraphic relationship. The analyzed U-Pb
zircon ages reveal Cretaceous of 77.1 + 1.3 Ma and 77.21 + 0.78 Ma in the marginal part, and 75.75 £ 0.72 Ma
in the cental part of coarse-grained granite, 76.64 + 0.75 Ma in quartz monzodiorite, 76.20 + 0.94 Ma in granodiorite,
and 67.08 Ma in the Muposan Tuff. The data suggest that granodiorite magma resulted from mixing of quartz
monzodiorite magma which injected into the granitic magma chamber during crystallization of the granitic magma
from the margins toward the central part of the chamber. An unconformable relation is constrained by the time
gap of 8.67 Ma between Muposan Tuff and the youngest age of Bunam Stock. During the gap, high erosion rate
of 0.42 mm/yr is estimated for the removal of thick sedimentary strata of the Hayang Group. Accordingly, the Bunam
Stock could stratigraphically belong to the Bulguksa Group, but the Muposan Tuff must be removed from the
Yucheon Group.
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Fig. 1. Geological map around the Bunam Stock, showing sample locations of the present study together.
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Fig. 2. Re]gresentative Cathodoluminescence images of the analysed zircon grains, showing the location of analytical
spots and %pb/PPU ages in Ma, separated from the Coarse-grained granite (HC 771, 783, 765), Quartz monzodiorite
(HC 752), Granodiorite (HC 770) and Muposan Tuff (HC 721).
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Table 1. Summary of SHRIMP U-Pb isotopic data of the analytical zircons from the Bunam Stock and Muposan Tuff.

Spotno, el (U TS e R sy Ry SRWTU TR Discordancy

Sample HC-771 (Coarse-grained granite)

HC771_1.1 0.34 176 104 0.611 0.35 0.0503 52 0.0385 1.6 7752 699 +226 +89
HC771_2.1 0.43 145 86 0.614 0.38 0.0510 10.6 0.0384 1.8 758 2 239 +245 +69
HC771_3.1 0.52 146 104 0.735 0.37 0.0517 57 0.0378 1.8 79.743 716 +245 +89
HC771_4.1 0.64 180 104 0.595 0.35 0.0526 5.0 0.0404 1.6 753 +2

HC771 5.1 0.75 127 86  0.699 0.40 0.0535 58 0.0399 2.1 754 +£2 -1150 +1146 +107
HC771_6.1 -- 195 117 0.620 0.34 0.0437 54 0.0387 1.5 785+l 549 +257 +86
HC771_7.1 0.61 143 87 0.626 0.39 0.0523 57 0.0386 1.8 751 +2 -336 +494 +123
HC771 8.1 0.35 204 112 0.566 0.33  0.0503 4.7 0.0401 24 778 1 326 +151 +77
HC771 9.1 2.73 155 91  0.608 0.39 0.0692 53 0.0386 1.8 76.8 £2 -475 +838 +117
HC771_10.1 -- 151 85 0.581 0.38 0.0470 57 0.0384 1.7 778 £2 225 £207 +66
HC771_11.1 1.30 183 115 0.646 0.34 0.0578 4.7 0.0399 1.6 742 +2 -60 £386 +225
HC771_12.1 -- 117 70  0.621 0.45 0.0437 7.0 0.0389 2.1 743 £2

HC771_13.1 0.14 178 109  0.634 0.35 0.0487 52 0.0396 1.6 77.5+1 -417 +417 +119
HC771_14.1 0.10 136 70 0.533 0.42  0.0483 59 0.0394 1.8 75242 -658 +617 +112
HC771_15.1 -- 90 60  0.694 0.49 0.0443 7.0 0.0395 2.0 83843 1181 £325 +93
Sample HC-783 (Coarse-grained granite)

HC783_1.1 1.04 83 73 0912 0.35 0.0558 56 0.0377 19 752 +2 -177 +479 +143
HC783_2.1 0.03 314 219 0.719 0.20 0.0479 32 0.0373 1.0 79.6 £1 93.1 £76 +15
HC783_3.1 -- 178 136 0.789 0.26 0.0468 4.1 0.0401 14 803+l 39.4 £99 -105
HC783_4.1 -- 204 116 0.587 0.30 0.0436 47 0.0391 24 77309 315 212 +76
HC783_5.1 -- 89 55 0.637 0.45 0.0467 7.0 0.0396 23 772 +2 505 £312 +85
HC783_6.1 0.20 93 59  0.653 0.44 0.0491 6.8 0.0394 2.1 781 +2 763 £306 +90
HC783_7.1 0.40 90 52 0.600 0.49 0.0507 7.0 0.0392 22 763 +2

HC783_8.1 0.85 100 77  0.801 0.42 0.0542 6.7 0.0380 42 713 +4 -546 £775 +114
HC783_9.1 0.01 135 95  0.729 0.38 0.0476 45 0.0378 1.5 758 +2 617 £271 +88
HC783_10.1 0.69 120 93 0.799 0.37 0.0530 4.0 0.0402 14 71.6+2

HC783_11.1 0.67 76 50 0.685 0.48 0.0529 5.1 0.0407 1.7 82.6+3 1270 £311 +94
HC783_12.1 0.86 129 86 0.686 0.37 0.0543 4.0 0.0388 23 7502 540 +168 +87
HC783_13.1 0.34 192 170 0916 0.28 0.0503 7.2 0.0397 1.1 754 1 -804 +654 +110
Sample HC-765 (Coarse-grained granite)

HC765_1.1 0.18 230 122 0.55 0.31 0.0489 4.1 0.0366 13 757 +2 -318 £299 +125
HC765_2.1 -- 110 96 0.90 0.37 0.0459 6.2 0.0387 1.8 76.8 £2 200 +234 +62
HC765_3.1 0.48 130 93 0.73 0.38 0.0513 56 0.0383 1.7 753 +2 -966 +858 +108
HC765_4.1 0.72 191 132 0.72 0.31 0.0532 44 0.0369 14 737 +1 -308 £390 +125
HC765_5.1 - 95 58 0.63 0.44 0.0458 6.8 0.0375 2.0 789 =1 923 +320 +92
HC765_6.1 1.05 107 107 1.03 0.36  0.0559 11.9 0.0383 1.9 75542 -805 £1026 +110
HC765_7.1 0.28 90 61 0.69 0.42 0.0497 6.3 0.0377 2.0 75.0+2 183 £147 +59
HC765_8.1 0.22 293 223 0.78 0.25 0.0493 3.6 0.0380 1.1  76.1 £2 477 £145 +85

HC765_9.1 0.31 125 132 1.09 0.33  0.0500 55 0.0381 1.7 749 £1
HC765_10.1 -- 81 52 0.66 0.47 0.0470 73 0.0374 2.1 733 £2
HC765_11.1 0.75 93 59 0.66 0.47 0.0534 7.0 0.0344 22 769 %1 949 +302 +92
HC765_12.1 0.45 129 89 0.71 2.07 0.0511 5.6 00342 1.8 741 £2 -161 £367 +147
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Table 1. continued.

R T Iy
Sample HC-752 (Quartz monzodiorite)
HC752_1.1 0.45 189 144 0.79 0.35 0.0511 53 0.0359 1.7 769 £1 655 +226 +89
HC752_2.1 -- 575 522 0.94 0.21 0.0469 32 0.0368 1.0 78.0 £2 158 £105 +51
HC752_3.1 -- 593 721 1.26 0.22 0.0436 33 0.0358 1.0 77209 -697 +£280 +112
HC752_4.1 0.01 3589 3865 1.11 0.12  0.0476 1.2 0.0386 09 784 +1 23.3 £39 -238
HC752_5.1 0.26 492 172 0.36 0.64 0.0496 35 0.0338 2.1 75509 24.0 £144 -216
HC752_6.1 0.40 661 722 1.13 0.41 0.0507 3.0 0.0338 33 75508 -115 £180 +167
HC752_7.1 0.39 689 829 1.24 0.19 0.0506 2.8 0.0372 09 773+l 477 £110 +84
HC752_8.1 0.12 323 326 1.04 0.26 0.0484 44 0.0333 1.5 754+2 429 £180 +83
HC752 9.1 -- 340 229 0.70 0.78 0.0460 49 0.0281 3.1 62.0+2 293 +£202 +79
HC752_10.1 0.06 535 704 1.36 0.20 0.0480 34 0.0335 1.0 762 +1 441 £142 +83
HC752_11.1 -- 1618 1885 1.20 033 0.0472 1.9 0.0355 1.1 781 #1 97.9 +£53 +20
HC752_12.1 - 1608 1569 1.01 0.32  0.0466 2.0 0.0358 1.6 769 *l1 14.3 £51 -440
HC752_13.1 -- 265 225 0.88 0.30 0.0469 5.0 0.0349 15 752 +2 -886 +603 +109
HC752_14.1 0.20 208 171 0.85 0.33 0.0491 53 0.0355 1.7 756 £1 -461 +465 +117
Sample HC-770 (Granodiorite)
HC770_1.1 0.04 92 53 0.592 0.52  0.0478 7.7 0.0371 24 70.7 43
HC770 2.1 0.03 125 84  0.692 0.41 0.0479 6.5 0.0384 2.0 762 +2
HC770 3.1 - 95 61  0.657 0.49 0.0427 8.1 0.0372 39 734 +2
HC770 4.1 -- 154 105  0.704 0.38 0.0447 6.5 0.0369 19 73.0 £1 -657 £548 +112
HC770_5.1 -- 143 74 0.533 0.43 0.0439 6.8 0.0388 4.0 77443 897 +£309 +92
HC770 6.1 0.47 62 34 0.578 0.65 0.0513 9.7 0.0372 29 724 +£2
HC770_7.1 -- 135 77 0.590 1.81 0.0447 15.0 0.0399 2.6 77.5+1 -73 £367 +208
HC770_8.1 -- 104 68  0.672 0.41 0.0461 6.6 0.0368 2.0 76.7 £2 -1017 +867 +108
HC770 9.1 0.19 251 274 1.126 0.22  0.0491 4.1 0.0366 2.1 779 +1 -52 £189 +250
HC770_10.1 0.32 137 83  0.622 0.37 0.0501 5.6 0.0356 1.8 73.043 -1121 +951 +107
HC770_11.1 -- 136 86 0.652 0.37 0.0448 6.0 0.0378 1.8 769 £1 304 +261 +75
HC770_12.1 - 86 56  0.675 0.48 0.0420 82 0.0368 23 721 +£2
HC770_13.1 -- 82 50  0.625 0.50 0.0448 145 0.0355 24 782 +2 1294 +£381 +95
Sample HC-721 (Muposan Tuff)
HC721_1.1 -- 985 710 0.74 0.24 0.0457 39 0.0335 19 649038 -688 +£367 +110
HC721 2.1 0.02 289 171 0.61 0.43 0.0475 6.7 0.0356 2.0 64.0 1 -991 £917 +107
HC721 3.1 - 481 399 0.86 1.04 0.0440 49 0.0385 1.5 662+l -112 £121 +160
HC721 4.1 0.26 662 358 0.56 0.99 0.0494 46 0.0328 3.1 669 +2 -471 +405 +115
HC721_5.1 -- 556 298 0.55 0.66 0.0451 47 0.0362 3.7 68.7 +1 77.4 £160 +11
HC721_6.1 -- 444 167 0.39 1.31 0.0465 53 0.0352 3.8 65543 -148 +£228 +145
HC721_7.1 -- 467 258 0.57 0.36  0.0465 57 0.0308 1.9 684 +1 26.2 £136 -162
HC721 8.1 0.29 342 174 0.53 1.62  0.0496 55 0.0391 1.7 623 +2 175 +129 +65
HC721 9.1 0.21 1004 578 0.59 1.57 0.0490 34 0.0359 35 67907 273 +112 +76
HC721_10.1 0.72 384 309 0.83 0.34 0.0530 58 0.0324 72 613 +4 -936 £903 +107
HC721_11.1 - 535 296 0.57 0.85 0.0461 4.6 0.0410 23 68.7 +2 -435 £326 +116
HC721 _11.2 -- 503 511 1.05 2.03  0.0466 92 0.0379 1.5 70.1 £1 26.9 £220 -162
HC721_12.1 -- 539 368 0.70 0.44 0.0446 32 0.0323 2.1 67.10.7 41.3 108 -63
HC721_13.1 0.45 735 576 0.81 1.53 0.0509 2.6 0.0330 3.7 66.7 +2 342 +83 +81
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