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Abstract: We determined “Ar/*Ar ages of the Tertiary dike swarms and volcanic rocks distributed in the
SE Korea where the most prevalent crustal-deformation and volcanism occurred during the period. In
previous study, it was disclosed that the mafic dike swarms on both sides (east and west) of the Yeonil
Tectonic Line (YTL) were originated from a same magma although they are consistently aligned with
different intrusion directions of NS and NE, respectively. Ages of the mafic dike swarms of this study are
473 £ 0.8 Ma and 48.0+ 1.3 Ma, respectively and confirm such conclusion. These facts clarify that the
YTL acted as a westernmost limit of the crustal deformation, especially clockwise crust-rotation, during the
Miocene. Frequent occurrence of basic dikes indicate strongly that the southeastern part of the Korean
Peninsula was under E-W extensional stress field at about 48 Ma, intimately related to the India-Asia
collision and subsequent sudden change of the Pacific Plate motion. The ages of the uncommonly
appearing intermediate and felsic dikes were determined as 55.9 £ 1.5 Ma and 53.0 + 1.0 Ma, respectively.
Ages of the andesitic lava of the Hyodongri Volcanics, the dacitic lava of the Yongdongri Tuff, and dacitic
rocks intruding and covering the Churyeong Breccia were determined as 24.0 £ 0.5 Ma, 21.6 £ 0.4 Ma,
21.8+0.1 Ma, and 22.0+0.5Ma, respectively. The ages from the volcanics agrees well with the
stratigraphy established by the latest field survey, which confirms that the andesitic~dacitic volcanism was
followed by the basaltic volcanism during the Early Miocene.
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Fig. 1. Geological and sampling sites map of the study area (after Kim ez al, 2002b). Faults @D: Yangsan Fault, @:
Ulsan Fault, ®: Dongnae Fault, @: Yonil Tectonic Line (YTL), ®: Ocheon Fault. Tertiary Miocene basins @: Ulsan
Basin, ©: Chongja Basin, ®: Haseo Basin, ®: Eoil Basin, ®: Waup Basin, @: Janggi Basin, ®: Pohang Basin.
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Table 1. “Ar/°Ar analytical data from whole rock in the study area.

SampleNo.  Temp (°C)  *Ar/CAr A/ Ar K/Ca PAT*(%) ¥ AN%) Age (Ma) 2s
(Type: Basaltic dike, Host rock: Granodiorite)
DIB-1 710 4.80E-05 3.38E-03 0.56 0.1% 0.4% 16.8 120.3
760 2.41E-04 3.23E-03 0.67 4.5% 0.7% 98.7 33.1
830 8.45E-04 3.14E-03 0.69 7.1% 3.2% 45.0 9.2
885 7.51E-04 3.17E-03 0.57 6.4% 3.7% 457 9.1
945 1.31E-03 2.99E-03 0.46 11.8% 7.0% 478 5.6
995 2.66E-03 2.59E-03 0.86 23.5% 6.2% 47.2 2.6
1050 4.54E-03 1.91E-03 1.26 43.7% 6.8% 51.5 3.6
1140 5.62E-03 1.69E-03 1.07 50.0% 17.0% 47.6 1.6
1215 6.61E-03 1.46E-03 1.11 57.0% 22.8% 46.2 1.4
1285 4.22E-03 2.10E-03 0.36 37.9% 22.0% 48.0 1.8
1340 3.22E-03 2.35E-03 0.17 30.5% 7.6% 50.6 2.5
1450 2.30E-03 2.49E-03 0.08 26.3% 2.6% 60.9 6.2
(Type: Basaltic dike, Host rock: Granodiorite)
DIB-4 800 3.63E-04 3.35E-03 0.82 1.1% 0.9% 13.6 183
850 1.14E-03 3.03E-03 1.02 10.6% 2.4% 42.0 5.6
910 1.91E-03 2.60E-03 1.47 23.3% 5.2% 54.8 21.8
960 1.21E-03 2.90E-03 2.18 14.2% 4.3% 529 5.8
1010 4.06E-03 2.31E-03 2.44 31.7% 4.3% 352 5.1
1090 3.83E-03 1.96E-03 2.40 42.1% 8.1% 49.5 1.7
1160 5.82E-03 1.24E-03 4.69 63.3% 6.9% 48.9 1.7
1220 6.08E-03 1.17E-03 3.60 65.5% 9.5% 48.5 1.5
1280 591E-03 1.25E-03 2.50 63.1% 20.2% 48.2 1.3
1350 5.22E-03 1.55E-03 1.32 54.1% 22.4% 46.8 1.5
1390 3.42E-03 2.07E-03 0.77 38.8% 11.1% 51.1 2.3
1450 3.11E-03 2.18E-03 0.72 35.7% 4.6% 51.6 22
(Type: Basaltic dike, Host rock: Quartz-feldspar porphyry)
DIB-2 720 4.94E-05 3.30E-03 0.57 2.4% 0.4% 209.9 108.7
800 2.85E-04 3.25E-03 0.44 3.8% 2.6% 60.7 17.5
860 3.28E-04 3.23E-03 0.35 4.6% 5.0% 62.7 16.4
900 1.08E-03 2.95E-03 0.29 12.7% 4.6% 52.8 5.2
960 1.20E-03 2.91E-03 0.56 13.9% 8.4% 523 42
995 2.34E-03 2.43E-03 1.28 28.2% 5.9% 54.3 4.7
1060 421E-03 1.75E-03 1.71 48.3% 10.6% 51.7 2.0
1145 4.42E-03 1.59E-03 1.77 53.0% 21.6% 53.9 3.5
1250 4.69E-03 1.55E-03 0.63 54.3% 20.2% 52.1 1.5
1320 3.25E-03 2.11E-03 0.20 37.5% 10.1% 52.0 2.3
1390 3.66E-03 1.91E-03 0.33 43.5% 6.8% 534 35
1450 3.99E-03 1.65E-03 0.48 51.4% 3.7% 57.8 4.6

2002) 5& & Tyt 48] FAHA A7
A7) mlo] eAl(18-20 Ma)d R o= FA<t vt vk 2
B} o]l Arolx 4A e € olE e
#YAH o] ¢k 48 MaYo]l =iy} ol ix EE
B} o) A7)0 FAEke] 1A A AUSE
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Table 1. Continued.

Sample No.  Temp (°C) YAPAr  PArMAr K/Ca OAP(%) P Ar(%) Age (Ma) 2s
(Type: Andesitic dike, Host rock: Granodiorite)
DNA-1 680 7.05E-05 3.26E-03 429 3.7% 0.0% 264.6 207.0
800 2.21E-04 3.26E-03 3.20 3.7% 0.3% 88.3 40.8
860 7.06E-04 3.14E-03 0.70 7.2% 0.5% 54.9 234
915 1.71E-03 3.00E-03 0.64 11.3% 1.1% 354 7.9
965 1.09E-03 3.04E-03 0.45 10.3% 1.2% 50.5 10.1
1010 2.11E-03 2.51E-03 0.47 25.9% 1.5% 65.1 5.8
1060 6.97E-03 7.15E-04 0.72 78.9% 3.4% 60.3 2.5
1110 8.27E-03 3.21E-04 1.67 90.5% 11.0% 58.4 2.0
1150 9.70E-03 1.74E-05 1.32 99.5% 6.2% 54.8 2.0
1205 9.25E-03 5.98E-04 1.72 82.3% 6.5% 47.6 1.8
1270 9.24E-03 3.32E-06 1.29 99.9% 12.2% 57.7 2.1
1330 9.78E-03 5.84E-05 1.45 98.3% 18.7% 53.7 2.0
1400 9.16E-03 1.42E-04 2.79 95.8% 29.0% 55.9 1.9
1450 7.60E-03 3.39E-04 0.50 90.0% 5.9% 63.1 29
1500 5.26E-03 9.43E-04 0.27 72.1% 2.7% 729 4.0
(Type: Dacitic dike, Host rock: Churyeong Breccia)
DVD-2 770 3.44E-04 3.25E-03 4.75 4.0% 0.6% 62.6 18.7
830 4.48E-04 3.22E-03 5.21 4.9% 1.4% 579 14.4
880 1.00E-03 3.20E-03 4.96 5.4% 4.4% 29.1 6.0
920 2.19E-03 3.07E-03 4.19 9.4% 7.5% 232 2.8
960 4.18E-03 2.74E-03 3.08 18.9% 13.1% 244 2.1
1000 8.52E-03 2.06E-03 1.32 39.0% 10.3%- 24.6 4.3
1050 1.32E-02 1.59E-03 0.87 52.9% 10.5% 21.6 2.6
1105 1.49E-02 1.44E-03 1.52 57.4% 8.0% 20.8 19
1180 1.34E-02 1.57E-03 6.36 53.5% 7.4% 215 3.6
1260 " 1.18E-02 1.81E-03 8.07 46.6% 10.6% 21.4 22
1330 1.05E-02 2.00E-03 6.35 41.0% 12.1% 21.1 23
1330 2.16E-03 3.00E-03 321 11.2% 8.1% 279 5.4
1490 1.97E-03 3.08E-03 1.87 9.1% 5.8% 249 4.0
(Type: Rhyolitic dike, Host rock: Granodiorite)
DVIIR-1 870 7.77E-04 3.22E-03 42.30 4.7% 1.1% 27.5 10.2
925 2.98E-03 2.43E-03 79.71 28.1% 2.7% 42.6 4.5
1000 4.59E-03 11.64E-03 1103.80 51.5% 10.3% 50.6 29
1060 4.10E-03 1.75E-03 1029.00 48.2% 12.3% 52.9 2.8
1105 7.65E-03 2.53E-04 542.67 92.5% 15.3% 54.4 29
1170 7.85E-03 2.32E-04 2087.69 93.1% 18.2% 534 2.6
1235 7.84E-03 2.47E-04 1829.56 92.7% 14.0% 532 39
1305 7.26E-03 5.04E-04 820.51 85.1% 12.6% 52.7 2.7
1390 * °  6.25E-03 9.34E-04 148.21 72.4% 9.0% 52.1 2.8
1440 5.25E-03 1.21E-03 12713.59 64.3% 3.0% 55.1 29
1500 | - 3.41E-03 1.91E-03 20.00 43.5% 1.4% 573 7.3
o BREol AHT Ao= B vk Yok web & ool 4l BE =0l Tapponniersh Molnar
e GFE E 7 e YL F2 HEdEH < (1976)%} =25 9183l AAzM FE0] dojed o
=3¢ g5 #Ed 02 AgEg. AR-FEHA THAA YoM E g5l g FEEFOR
of g FEol e YL Auum, ARoE  TE e Wold RlME YEUYl FHoz 4

J. Petrol. Soc. Korea



Off

e R A37] hlza) slielRe] “CArPAr A 99

F

Table 1. Continued.

Sample No.  Temp(C)  “Ar/*Ar A Ar K/Ca A (%) Ar(%) Age (Ma) 2s
(Type: Andesitic lava in the Hyodongri Volcanics) )
HDL-1 650 2.08E-05 3.36E-03 1.31 0.8% 0.5% 2074 265.2
720 4.26E-05 3.33E-03 1.46 1.7% 0.5% 206.0 1329
760 2.07E-04 3.35E-03 0.81 1.1% 22% 29.1 25.6
810 4.82E-04 3.24E-03 0.59 ¢ 42% 3.1% . 464 14.4
860 1.77E-03 3.06E-03 0.77 9.5% 7.3% 29.0 33
915 3.82E-03 2.73E-03 1.08 19.2% 9.7% 271 1.6
980 6.92E-03 ~ 2.33E-03 1.44 31.1% 19.4% 24.2 0.8
1045 6.83E-03 2.38E-03 1.63 29.7% 19.5% 234 1.0
1100 6.08E-03 2.49E-03 1.70 26.5% 12.4% 23.4 1.1
1185 7.35E-03 2.26E-03 1.38 33.2% 7.5% 24.4 1.6
1270 4.89E-03 2.62E-03 1.04 22.7% 7.8% 249 1.4
1360 2.96E-03 2.88E-03 0.97 14.8% 6.6% 26.9 33
1450 3.68E-03 2.73E-03 0.89 19.3% 3.5% 28.3 33
(Type: Dacitic lava in the Girimsa Dacites)
DVD-1 650 1.07E-05 3.34E-03 6.57 1.3% 0.0% 471.7 491.6
740 8.35E-05 3.33E-03 3.55 1.6% 0.3% 86.7 544
800 4.26E-04 3.31E-03 4.04 21% 1.5% 223 20.1
865 1.34E-03 3.16E-03 4.51 6.7% 5.2% 227 4.1
920 2.14E-03 3.03E-03 4.18 10.5% 11.0% 222 33
980 4.66E-03 2.58E-03 3.79 23.7% 19.4% 23.1 1.9
1100 1.36E-02 1.11E-03 5.11 67.2% 13.1% 224 0.8
1200 1.15E-02 1.52E-03 4.69 55.1% 19.9% 218 1.0
1310 9.72E-03 1.84E-03 4.70 45.7% 19.3% 21.3 1.0
1450 8.00E-03 2.09E-03 227 38.2% 8.9% 21.7 1.5
(Type: Dacitic lava in the Yongdongri Tuffs)
YDL-1 650 2.16E-04 3.34E-03 9.08 1.4% 0.5% 35.8 81.9
740 5.60E-04 3.35E-03 8.23 0.9% 2.9% 89 353
800 1.86E-03 3.16E-03 7.18 6.7% 4.4% 194 8.0
860 6.81E-03 2.34E-03 6.54 31.0% 8.3% 245 33
910 1.30E-02 1.53E-03 5.41 54.8% 10.6% 22.8 0.7
960 1.33E-02 1.54E-03 443 54.6% 13.0% 22.1 0.6
1010 1.90E-02 8.10E-04 3.63 76.1% 18.7% 21.6 0.7
1070 1.99E-02 7.63E-04 2.69 77.5% 20.3% 21.0 0.6
1130 1.61E-02 1.18E-03 - 1.75 65.1% 8.1% 21.8 1.7
1210 1.27E-02 1.63E-03 1.31 51.8% 5.2% 219 1.5
1310 8.03E-03 2.26E-03 0.81 33.3% 6.2% 223 14

Correction factors for interfering isotopes

2s
(*ArP’Ar), 4.676E-05  6.655E-06
(PArF’Ar),, 1.172E-03  3.648E-04
(PAr®Ar)  2.270E-01  2.938E-02
Jfactor  0.00025305 6.382E-06

Notes: Isotopic ratios corrected for blank, radioactive decay, and mass discrimination, whereas not corrected for interfering reactions.
Calculated ages include errors in J and irradiation parameters. K/Ca is molar ratio calculated from reactor produced **Ar, and ¥ Ar,.,.
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Fig. 2. “Ar/°Ar release spectra and isochron diagrams from basaltic dikes.
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Fig. 3. ®Ar/*Ar release spectra and isochron diagrams from intermediate and felsic dikes.
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Table 2. Classification of the Basin-fills in the study area.
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Fig. 4. “Ar/°Ar release spectra and isochron diagrams from the Tertiary volcanic lavas.
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