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Abstract: Basic~intermediate dike swarms are pervasively developed in the east of the Ulsan Fault, SE
Korea. Most of them intruded initially along the NS-trending extensional fractures which developed under
EW extension during the East Sea opening in the Early Miocene (before about 17 Ma). The mean-strikes
of the basic dikes intruding into the granites are more clockwise rotated in farther eastern side, i. e. NOG°E,
NI15°E, and N37°E in the western side, in the just vicinities, and in the eastern side of the Yeonil Tectonic
Line (YTL), respectively. And the mean-strike of the basic dikes nearby shoreline is also most clockwise
rotated (N75°E in the Guryongpo Peninsula). The spatial variance indicates that the dikes, located only in
the east of the YTL, experienced horizontal-clockwise rotation, and that the dikes in farther east from the
YTL experienced more clockwise rotation. It is, thus, supported that the NNW dextral shear stress,
generated by the spreading of the East Sea, was propagated toward inland from eastern continental margin
of the Korean Peninsula, and that the YTL is an westernmost limit of the clockwise crustal rotations which
are pervasively observed in the vicinities of the Miocene basins, SE Korea.
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Fig. 1. Geological map of the study area. Faults O: Yangsan Fault, @: Ulsan Fault, @: Dongrae Fault, @: Yeonil Tec-
tonic Line (YTL), ®: Ocheon Fault. Tertiary Miocene basins, @: Ulsan Basin, ©: Jeongja Basin, @: Haseo Basin, ®:
Eoil Basin, @: Waeup Basin, Janggi Basin, ®: Pohang Basin.
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Fig. 2. Structural map of the study area showing the traces of major faults, bedding, and dikes. Shaded area indicates
the only area in which the Tertiary Miocene basins are developed, and in which the clockwise deflections of remanent
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Fig. 3. Mafic dikes in the study area. A-1) Outcrop of mafic dyke in the west of the Yeonil Tectonic Line (YTL). A-2)
Photomicrograph of mafic dyke with phenocrysts of plagioclase (PL), clinopyroxene (CPX), and olivine (OL) in the west
of the YTL (under crossed polars, X40, white bar in plates=1 mm length). B-1) Outcrop of mafic dyke swarm in the
east of the YTL. B-2) Photomicrograph of mafic dyke with subophitic texture in the east of the YTL (X40). C) Phot-
omicrograph of mafic dyke with phenocrysts of quartz (Qz) (X40). D) Photomicrograph of mafic dyke with phenocrysts
of plagioclase, olivine, and orthopyroxene (OPX) and intersertal texture in Early Miocene volcanics (X40).
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Fig. 4. A) Photomicrograph of intermediate dyke with phenocrysts of plagioclase (PL) and trachytic texture (under
crossed polars, X40, white bar in plates=1 mm in length). B) Photomicrograph of intermediate dyke with phenocrysts
of plagioclase (PL), biotite (BI), and quartz (Qz) (X40). C) Photomicrograph of felsic dyke with phenocrysts of plagio-
clase, K-feldspar (KF), biotite, and quartz (X40). D) Photomicrograph of felsic dyke with phenocrysts of quartz and
spherulitic texture (SP) (X40).
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Table 1. K/Ar whole-rock age of the basic dikes in the
study area.

Locality . Age
(Basin) Lithology (Ma) Reference
18.1 = 0.6
Guryongpo  Homnblende 182 £ 06  Kimeral
Peninsula Andesite 18.8 £ 05 (1991)
179 £ 0.6
Pohane Basi Basal 152 £ 04
ohang Basin asalt 148 + 04
Waeup Basin Basalt 184 £ 0.6 Lee et al.
(1992)
Haseo Basin Andesite 209 £ 0.5
Jeongja Basin Basalt 146 £ 0.7
134
(;x)yr}{ongl;) °  Basic rocks 24.4
emnsula 540 Choi et al.
(2001)
S . 13.6
Janggi Basin  Basic rocks 12.1
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o8 Ao YA O, 3) BAWL) T P

NO6°E—N37°E). ©|&d AMd 2 FHZ 7A7|sha £
A28 AFE(Son et al., 1997; FC1F 2, 1998; &
9], 2000, 2002)0ll4 A1 mlol oAl R zpHE o)
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Ao EAE YSste AolH, TS ddrFzHde] 2
TE 22 AYdA 3] BEE = Ao AAWEE
3 AL AT F o AFEAYE PFHE] A
AlStaL Qi dddtEA A0 AHFA 5 #
A A7le 2x7)E g AP AFE 8 4zt
17 Mas} 16 Ma AFQo] ehsA hchR U+ 713
2, 1989; £=F, 1998; Lee er al, 1999; && 9,
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Table 2. Previous age data of the Tertiary volcanic rocks in SE Korea.

Locality (Basin) Stratigraphic Unit Lithology Dating Method Age (Ma) Reference
TW,O pyroxene 25+08
Perlitic Dacite andesite
Trachyte (Dacite) 227 =13
Janggi Basin Andesite Andesite K/Ar 227 £ 0.8 Kim et al. (1986)
Yeonil Basalt Basalt 20.5 = 0.8
Perlite Perlite 207 £ 12
Pohang Basin Daljeon Basalt Basalt *K/Ar 218 £ 28
. . . . 159+ 19
9 3
Waeup Basin Waeupri Tuff (7) Trachytic tuff **Ft, zircon 152 + 36
? Basalt K/Ar 102 £ 03 Jin et al. (1988)
. . . 172 £ 6.0
Eoil Basin Eoil Basalt Basalt K/Ar 196 + 03
Janggi Basin ? Trachytic tuff *#¥Pt, zircon 158 = 4.1
Hb-Qz-Fd . **Et. zircon 206 £ 1.9
. Feldsophyre Trachytic tuff **Ft. apatite 19.1 £ 54
Waeup Basin Py 155 £ 12
. . t. zircon o=l %
Waeupri Tuff Trachytic Tuff *+F¢, apatite 221 + 41
p—_ 1D %13 Jin et al. (1989)
. . . . L. **Ft, zircon 0x1.
Eoil Basin Hyodongri Volcanics  Andesitic Tuff *+F¢. apatite 244 + 57
R Upper Coal-bearing . **Ft. zircon 189 £ 1.5
Janggi Basin F Trachytic Tuff B apatite 71 +50
180 £ 1.1
184 = 0.6
. . . 187 £ 0.6
Eoil Basin Eoil Basalt Basalt 192 + 06
193 £ 05
204 + 0.5
AL 199 £ 05 L I (1992)
R . 22.1 £ 0.7 ee et al.
Janggi Basin Yeonil Basalt Basalt 206 + 0.5
204 £ 1.7
Basalt 162 £ 0.8
Jeongja Basin Dangsari Andesites ) 208 £ 0.5
Andesite 21.1 £ 05
209 £ 0.5

*K/Ar: K/Ar whole-rock age, **Ft.: Fission-track age.

£ Q02 M) F, uek $E) JAI AN
2 AT 51 HAeTe vk o A F
gt 7ol AFH o ek Be Fol HUFL Hole
Rolth, B FER vlol oA HARASL BE
Hog BRARF) S5 FYIFASER o5
o5 ofs WEol HRF~ERTYYe] JUBE
= Fo)FURE Aolo] B4 A% FLol s
S99 PALYE pull-apary) EA S0 vHEA ek

(2EF e, 1994; Son er al, 2000, &=F
2000, 2002). AMAIH o R -4k FFolFAE X

2B

it

A A7 AT ® sAREe & gzl Abdelth
(Beck, 1980; Kissel and Laj, 1989). 3, stz
TF A37] EAEL A GMELR d4H
e AZERE =L 2] BAZ dAlo g3=
Ro] ehg} GAllaifty Fol Azl gl wet 5%
A FAZE AaEe dFY Ao G ABE FE
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