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ABSTRACT: Late Triassic granitoids are widely distributed in the Deokjeok-Soya-Ijak islands along the western coast of the Korean Peninsula.
This study presents zircon U-Pb ages and whole-rock geochemical characteristics of granites and quartz monzonite from the area. Together
with previously published data, our results indicate that these plutons were emplaced during approximately 223-217 Ma. Geochemically,
the rocks show high-K calc-alkaline to shoshonitic affinities, and their rare earth and trace element patterns closely resemble those of other
Late Triassic granitoids in the central Korean Peninsula. These results suggest that the granitoids formed as products of post-collisional
magmatism associated with crustal extension following continental collision. Our findings extend the duration of Late Triassic post-collisional
magmatism in the central Korean Peninsula to around 217 Ma and provides new insights into the tectonic evolution of the continental crust
during this period.
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Fig. 1. (a) Simplified tectonic map of the Korean Peninsula and adjacent areas (modified from Cluzel, 1992; Zheng et al., 2013).
(b) Geologic map of the central-western Korean Peninsula (modified from Kee et al., 2019). The gray rectangle indicates location
of the study area. Abbreviations: NM-Nangnim Massif; PB-Pyeongnam Basin; HIB-Hongseong-Imjingang Belt; GM-Gyeonggi
Massif; CB-ChungCheong Basin; TB-Taebaek Basin; YM-Yeongnam Massif; GB-Gyeongsang Basin.
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Fig. 2. Geologic map of the Deokjeok, Soya, Jjak islands. Sample locations are shown on the map.
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Fig. 3. Outcrop photographs of the Late Triassic granitoids. (a) Biotite granite in Deokjeok Island. (b) Biotite granite in Daeijak
Island. (c) Porphyritic granite in Deokjeok Island. (d) Quartz monzonite in Soijak Island.

Fig. 4. Photomicrographs (cross-polarized light) of the Late Triassic granitoids. (a) Biotite granite in Deokjeok Island. (b) Biotite
granite in Daeijak Island. (c) Porphyritic granite in Soya Island. (d) Quartz monzonite in Soijak Island. Abbreviations : Qtz-Quartz,
Pl-Plagioclase, Kfs-Alkali feldspar, Mc-Microcline, Bt-Biotite, Hbl-Hornblende.
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Fig. 5. Scanning electron microscope cathodoluminescence (CL) images of sectioned zircon grains from (a) quartz monzonite
and (b) biotite granite.

Table 1. SHRIMP zircon U-Pb isotopic data of quartz monzonite (DJ122) in the study area.

Apparent ages (Ma)

Pb Th U Th Pb7 % Pb7/ +% 2Pb/ +% e
Spot Gpm) Gpm) Gpm) AU TP Qo)  FU 20) U (o) com 20 Lo PO Ly
8] Pb
DJI122 (Quartz monzonite in Soijak Island) (WGS 84; N37.186381° E126.218360°)

DJ122 1.1 89 214 293 075 0.03985 239 0.19052 24.0 003468 19 01 223 4 361 619
DJ122 2.1 46 134 150 093 0.04890 26.8 024071 273 003570 47 02 227 10 143 630
DJ122 3.1 120 369 383 099 0.04335 158 021592 160 0.03613 26 02 231 6 -148 391
DJ122 4.1 170 514 562 095 0.05251 7.9 025553 81 0.03530 19 02 223 4 308 180
DJ122 5.1 80 235 270 090 0.05809 124 028067 12.7 0.03504 2.6 02 220 5 533 273
DJ122 6.1 87 275 293 097 005055 162 024169 163 003468 19 01 220 4 220 374
DJ122 7.1 9.8 286 320 092 005418 121 026692 122 003573 18 01 225 4 379 272
DJ122 8.1 104 219 340 0.67 005113 13.1 025172 133 0.03571 25 02 226 5 247 301
DJ122 9.1 89 225 292 0.80 0.04603 18.8 022448 189 0.03537 20 0.1 225 4 -1 454
DJ122 10.1 6.5 230 213 111 005523 172 027098 17.4 0.03558 27 02 224 6 422 385
DJ122 11.1 11.0 414 366 1.17 0.04856 12.9 023417 13.0 003497 17 01 222 3 127 304
DJ122_12.1 82 291 272 1.10 0.04979 153 024137 155 003516 25 02 223 5 185 356
DJ122_13.1 7.7 279 262 1.10 0.05422 146 025596 14.7 0.03424 20 01 216 4 380 328
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Fig. 6. Tera-Wasserburg concordia diagrams for (a) quartz monzonite (DJ122) and (b) biotite granite (1J9).

Table 2. SHRIMP zircon U-Pb isotopic data of biotite granite (1J9) in the study area.

Pb Th U Th 7Py’ %

SPOL - (ppm) (ppm) (ppm) /U

Py 1%
206py, (20) 23575

N Apparent ages (Ma
bl = e 2°"’1>b/pp g2°7f(’b/ )
Qo) U (20) cor myy % gy %

1J9 (Biotite granite in Daeijak Island) (WGS 84; N37.158079° E126.278529°)

1J9_1.1 10.3 294 338 090 0.04789 3.5 023342 73 0.03535 19 03 225 4 93.6 166
1J9_2.1 26.4 117 249 0.49  0.09600 1.0 1.69880 5.0 0.12834 46 09 750 34 1548 37
1J9 3.1 124 158 411 0.40  0.04805 3.6 023297 74 0.03516 19 03 223 4 102 170
1J9 4.1 14.0 189 466 0.42  0.04983 22 023915 4.8 0.03481 2.0 04 221 4 187 101
1J9 5.1 134 170 442 0.40  0.04611 3.1 022290 6.5 0.03506 1.8 0.3 223 4 35 150
1J9_6.1 13.7 47 54 090  0.10050 2.1 4.06102 5.0 0.29306 28 0.6 1659 41 1633 77
1J9_7.1 36.7 97 141 0.71  0.10138 0.9 423534 2.7 030299 21 08 1712 32 1650 32
1J9_8.1 29.3 96 111 0.89  0.10392 0.9 438126 2.8 030577 22 0.8 1723 34 1695 32
1J9.9.1 42 47 139 035 0.03863 13.7 0.18637 27.5 0.03499 24 0.1 225 5 -442 719
1J9_10.1 15.7 257 513 0.52  0.04651 39 022747 79 0.03547 18 02 226 4 24.1 185
179 11.1 9.6 115 310 038 0.04972 2.8 024739 64 0.03609 33 0.5 229 7 182 129
1J9_12.1 7.3 81 238 035 0.04563 49 022399 10.0 0.03560 2.0 0.2 227 4 -22 238
1J9_13.1 18.1 312 585 0.55 0.04949 1.8 024582 4.0 0.03602 1.8 04 228 4 171 84
1J9_14.1 9.6 163 320 0.53  0.04548 43 021833 88 0.03481 19 0.2 222 4 -30 208
1J9_15.1 22.0 619 719 0.89  0.05018 1.9 024617 42 0.03558 18 04 226 4 203 89
1J9 16.1 10.9 39 63 0.64 0.09059 22 252742 7.0 0.20234 54 0.8 1173 58 1438 86
1J9_17.1 26.2 140 101 143 0.10379 1.1 431856 32 030178 23 0.7 1701 35 1693 40
1J9_18.1 10.6 133 346 0.40  0.04922 3.0 024079 6.2 0.03548 19 0.3 225 4 158 139
1J9 19.1 11.8 37 45 0.87 0.10095 1.8 426138 4.6 0.30615 3.0 0.6 1730 45 1642 66




Table 3. Major and trace element analyses of the Late Triassic granitoids in the study area.

MR HET-A0HE-012T 0l 2EoH=s 271 ECHI0tAT] SREAEA0] HHE U-Pb AZnt M2 T3t

il

stEN 213

Rock type Biotite granite Porphyrmc Quart;
granite monzonite
Sample DJ392 DJ393 DJ400 DIJ53 DIJ75 SY027 S1J35
Major elements (wt %)

Si0, 71.77 70.96 72.92 73.27 69.84 71.46 62.35
Al O; 14.38 14.22 14.1 13.44 14.65 13.51 16.78
Fe,03" 3.28 3.04 2.74 1.69 2.87 3.6 4.89

MnO 0.043 0.043 0.046 0.014 0.028 0.049 0.076

MgO 0.35 0.25 0.29 0.28 0.63 0.44 0.82

CaO 0.36 0.93 0.93 0.54 1.92 0.93 1.45
Na,O 3.02 3.43 3.48 3.13 34 3.28 4.12

K,0 5.35 5.73 4.83 5.73 4.56 4.25 5.83

TiO, 0.261 0.197 0.23 0.195 0.302 0.275 0.637

P,0s 0.1 0.06 0.08 0.07 0.14 0.11 0.2

LO.I 1.31 0.71 0.88 0.7 1.24 0.75 1.49

Total 100.2 99.58 100.5 99.04 99.56 98.65 98.63

Trace elements (ppm)

Ba 1687 1492 1276 1097 1613 1138 1622
Be 3 4 5 3 4 4 2
Bi 0.2 0.2 <0.1 <0.1 <0.1 <0.1 <0.1
Cs 14 1.5 1.8 1.4 1.8 1.8 1.7
Ga 18 18 19 19 22 19 23
Ge 1.0 1.1 1.1 1.2 1.2 1.1 1.3
Hf 42 33 5.0 4.0 5.1 4.2 14.5
Nb 13.6 13.1 22.1 114 8.8 13.8 32.8
Rb 170 195 183 164 148 143 128
Sn 2 3 3 1 2 2 1
Sr 318 317 290 234 456 397 408
Ta 1.21 1.13 2.14 1.18 0.65 0.85 0.93
Th 30.0 23.1 30.5 38.7 18.3 31.2 329
U 2.12 2.48 4.11 5.54 1.61 2.9 2.25
v 20 16 10 8 22 21 26
Y 14 15 26 16 10 14 30
Zr 205 160 210 163 208 198 636
La 54.3 54.4 86.4 91.7 86.9 82.0 271.0
Ce 141 102 123 155 150 142 385
Pr 9.99 9.94 14.00 16.00 15.80 14.60 40.10
Nd 31.8 335 45.5 50.6 51.7 48.9 125
Sm 4.88 5.38 7.2 7.89 7.49 7.62 16.00
Eu 0.69 0.86 1.06 0.98 1.26 0.95 2.43
Gd 3.09 3.63 5.15 5.14 4.53 4.61 9.51
Tb 0.46 0.57 0.79 0.7 0.52 0.58 1.25
Dy 249 3.08 4.43 3.35 241 2.97 6.62
Ho 0.46 0.52 0.83 0.61 0.42 0.52 1.23
Er 1.31 1.46 2.32 1.62 1.06 1.37 3.24
Tl 0.9 1.2 1.0 0.7 0.7 0.9 0.6
Tm 0.20 0.21 0.33 0.23 0.14 0.19 0.41
Yb 1.26 1.36 2.1 1.73 0.88 1.25 291
Lu 0.22 0.22 0.35 0.27 0.14 0.20 0.45

(La/Yb)n 30.91 28.69 29.51 38.02 70.83 47.05 66.80

Total iron as Fe,03". (La/Yb)N is normalized to chondrite after McDonough and Sun (1995). L.O.I = Loss of ignition.
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Table 4. Results of the calculation of CIPW norm.

Rock type Biotite granite POI‘ph}{I‘lth Quartz.

granite monzonite
Sample DJ392 DJ393 DJ400 DIJ53 DI1J75 SY027 SIJ35
CIPW normative minerals
Quartz 34.214 28.054 33.017 35.818 13.342 32.85 29.284
Orthoclase 33.058 35.34 29.454 26.635 37.343 35.026 28.224
Albite 26.722 30.293 30.386 29.43 37.781 27.399 30.132
Anorthite 1.179 4.406 422 4127 6.381 2.303 9.016
Ilmenite 0.096 0.096 0.101 0.111 0.175 0.03 0.062
Rutile 0.222 0.155 0.184 0.233 0.598 0.186 0.283
Apatite 0.243 0.146 0.192 0.271 0.503 0.167 0.341
Q
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granitoid

@ Biotite granite
& Porphyritic granite
‘ Quartz monzonite
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Fig. 7. Quartz-Alkali feldspar-Plagioclase (QAP) diagram (Streckeisen, 1974) for granites and quartz monzonite.
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