Jour. Korean Earth Science Society, v. 21, no. 3, p. 230—249, June 2000

SHIE SU% H37] AR 122 2

=11
SHH -2 S A

st A Ak, 702701, B3 A 57 4% 1370
gt A Qs 609735, AR FAT AAF A 30

Paleostress Reconstruction in the Tertiary Basin Areas
in Southeastern Korea

Tae-hyun Moon' - Moon Son? - Tae-Woo Chang' - In-Soo Kim?
'Department of Geology. Kyungpook National University,
Taegu 702-701, Korea
?Department of Geology, Pusan National University,
Pusan 609-735, Korea

Abstract: Southeasten Korean Peninsula has undergone the polyphase deformations according to the changes of regional
tectonic settings during the Cenozoic. Through analyses of more than 600 fault-slip data gathered in the study area, five
tectonic events are revealed as the followings: (I) NW-SE transtension, (II) NW-SE transpression, (IIT) NE-SW pure or radial
extension, (IV) NNE-SSW transpression, (V) NE or ENE-WSW transpression. Event I was induced by the pull-apart type
extension of the East Sea during 24-16 Ma, which resulted in the NW-SE extension of the Tertiary Basins in SE Korea. Event
II was resulted from the collision of SW Japan and Izu-Bonnin Arc (or Kuroshio Paleoland) on the Philippine Sea Plate at ~
15 Ma, which stopped the extension of the Tertiary Basins and originated the uplift of fault blocks in and around SE Korean
Peninsula. It was continued until ~10 Ma. Event III is interpreted as the post-tectonic event after the block-uplifts due to the
event II, which indicates a temporal lull in activity of the Philippine Sea Plate since 10 Ma. Event IV was originated from the
resumption in activity of the Philippine Sea Plate which was restarted to move toward north at ~6 Ma. The event made the
EW compressional structures behind SW Japan as well as in the Korea Straits, and thus the block-uplifts in SE Korea was
resumed again. Lastly, event V was resulted from the gradual decrease in influence of the Philippine Sea Plate and the
cooperative compression due to the subduction of the Pacific Sea Plate and the collision of the Indian Plate since 5-3.5 Ma,
which generated the NS compressional structures in the offshore along the eastern coast of the Korean Peninsula and thrust up
the fault-blocks toward west. This event is continuing so far, and thus is making the active faultings resulting in the present
earthquakes of the Korean Peninsula.
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Fig. 1. Geologic and study locality map. 1, Antapjung(ANT); 2, Taegungsa(TAE); 3, Hangyongdong(HAN); 4,
Sinwonsa(SIN); 5, Kamsansa(KAM); 6, Kaegokri(KAE); 7, Ipsil(IPS); 8, Upak(UPA); 9, Yaksu(YAK); 10, Tobang(TOB);
11, Kundae(KUN); 12, Hyodongri(HYO); 13, Changhangri(CHA).
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Fig. 2, Photographs showing angular unconformities between the Chonbuk Conglomerates and the lower formations.
(a) an angular unconformity between the Chonbuk Conglomerates and the Hyodongri Volcanics, (b) an angular
unconformity between the Chonbuk Conglomerates and the Pomgokri Volcanics,
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Fig. 3. Photographs showing the slip-sense indicators ohserved on the fault surfaces and the geometric relationship
indicating relative chronology of minor faults, (a) Secondary R fractures showing dextralslip movement, White arrow
indicates the movement of missing block, (b) A slickenside possessing striae and a congruous step, Longer white arrow
is parallel to the striae and shows the movement direction of missing block. Shorter white arrow indicates the
congruous step. (c) Cross-cutting relationship of striae, Younger striae overprint on older striae, H: horizontal line, D:
the attitude of fault surface, L: the attitudes of striae, Rt the rakes of striae, (d) Cross-cutting relationship of adjacent
small faults,
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Table 1, Results of paleostress tensors determined in this study,
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TOB 10 ASI 203.6 16.1 324.8 60.9 106.3 23.6 0.385
UPA 09 DAGUR 008.7 18.2 1321 59.2 270.3 23.9 0.389
HYO 03 DAGLR 195.1 00.6 287.3 74.6 105.0 15.4 0.288
TOTAL(IV) 84 DAGUR 204.8 1.5 114.2 21.2 298.6 68.7 0.085
ANT 17 BURIAT 268.1 08.9 019.9 67.2 174.6 86.4 0.168
TAE 06 DAGUR 098.3 23.9 192.7 09.9 303.7 63.9 0.286
KAE 15 BURIAT 088.5 02,8 358.4 02.2 230.4 18.6 0.134
KAM 14 DAGUR 265.4 01.9 355.6 07.1 160.3 82.7 0.242
KUN 20 DAGUR 263.8 04.6 166.8 56.8 356.7 32.8 0.408
HAN 17 DAGUR 253.2 07.6 343.3 00.6 077.8 82.4 0.330
IPS 10 DAGUR 073.1 17.7 226.0 70.2 340.4 08.4 0.226
SIN 09 DAGUR 246.0 03.7 336.6 09.9 1355 79.4 0. 351
YAK 08 ASI 094.2 15.1 004.2 00.1 273.9 74.9 0.214
CHA 16 DAGUR 264.5 04.2 169.1 51.8 357.7 37.9 0.418
TOTAL(V) 132 DAGUR _79.8 2.4 1703 12.4 339.0 77.4 0.104
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Note; See the Fig. 1 in this study for study locations, and see Choi (1995) for detailed explanations of methods, N, number of
data; 01, 62, 63, principal stress axes (61)62)063); dipd., dip-direction; ®, stress ratio (62-63)/(61-63),
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Table 2, Matrix analysis of relative chronology of
tectonic events, Left first column and top rank: arbitrary
relative chronological order, Number in blocks: number
of data obtained from field observations, Chronology
matrix corresponds to the best possible solution,

oY I I m v v
I 3 4 3 7
I 4 4 3
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v 2 1 6
\Y 1 4
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Fig. 5. Rose diagrams showing the distributions of attitudes of fault planes and striae, which are classified by tectonic
events determined in this study, (a) tectonic event [, (b) I, (¢) W, (d) IV, () V, respectively. See the text for
detailed explanations, N: number of data,
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Fig. 6. Stereographic projections of minor fault data and paleostress axes for stress field I (NW-SE transtension),
Alphabets in upper left of stereograms mean the methods of stress inversion by Choi (1995). D: DAGUR, B: BURIAT,
A ASL, Numbers of upper left of them mean the number of used data for the calculations. Numbers of upper right of
them show @ ratio (62-03/061-63), and Alphabets of the lower left mean the site locations in Fig, 1. All polygons
indicate the principal stress axes (pentagons: 01, squares: 62, triangles: 63), Double polygons are those determined by
DAGUR, branched polygons by BURIAT, and simple polygons by ASL

(Fig. 5e). FFS N20~70°ES} N5O~90°We] F 1§
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A ko g 243t} AAHOZ oghe 0.1~03 9]
ZA o2 B o37t 3 EE olFeln A WA
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Fig, 7. Stereographic projections of minor fault data and paleostress axes for stress field I (NW-SE transpression),
Numbers, alphabets, and symbols mean them as same as those in Fig, 6.

and Chough, 1995), ¥3F, YEAx o|Eo]7}e}-A|Z Q.
7} FZ(ASTL, Itoigawa-Shizuika Tectonic Line)ol|A]
of 5 Ma o|Z7AE AA-SEAFE Ao} 1 o] T 1
T BAYEH ARG JidETRI Jehde) X
Achikeda et al, 1996). 21 T BRI
A WA 554 dEEe ANEE Adr) &
4E 2 AN REI}E AAEHD Jehe]EF 9],
1999; AWE 9, 1999; e, 1999). ]9} A3}
AL 2(1999)= ks Fd Al47) 2o thEu
Aol gk TL AlEH Z3 @39 H37] B5A)7]
£ o 103hd oY Aoz AEA weld, A7
ZAR veE 2" oF 5 Ma, Rolx digs el 4R
7} 957 AFEE 3.5 Ma(Tada, 1994)9) A|Z3}e]

A A& E] 0F S87)el Ao S,

Y 5% oE TrEYe de
AgomA A4 AR Fohrlole] FejH
dge we Aoz B,

Horust Wejualel deld e W
H P (active margin)oll Ha & ol ol g
(Kimura and Tamaki, 1986; Celaya and MaCabe, 1987)
feET dEge) 257 BUG Foblole] B9
A ) §A)Z1 i3 -2-F(Tapponnier et al, 1982)9] I3k
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Fig. 8, Stereographic projections of minor fault data and paleostress axes for stress field III (NE-SW pure or radial
extension), Numbers, alphabets, and symbols mean them as same as those in Fig, 6,

& A wagich(olivet et al,, 1990; 204, 1992;
Wei and Seno, 1998),

ATFZ AR T2 24~16 MaZ A37] A B4 2
7 AAe AEE JHAE SYFLEN o F
7b &) ggstd Al7|gte dAgTh Fa A4l
B o] &L ST theket oHe] WlE s
A B, o] FEF} AE AN 2Ag o

PR S5 FPIEAITEA 9@ BALLY
(pull-apart) A2 9 (Kimura and Tamaki, 1986;
Lallemand and Jolivet, 1986; Jolivet et al., 1990; Fabbri
et al, 1996)3} dEGx9] 3TZ ¥ ZH(trenchward
retreat)o]] &J3F F-AYE2(fan-shape =+ bar room
door) BB H(Otofuji er al, 1985, 1994; Celaya and
MaCabe, 1987; Hayashida et al, 1991)2 2%t} 3
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Fig. 9, Stereographic projections of minor fault data and paleostress axes for stress field IV (N-S transpression),
Numbers, alphabets, and symbols mean them as same as those in Fig, 6.

o, A7A G A37] BA]9 Al B3 o]E% B}
o wet IA 5T FEolFuEETo| g ALY
HY 2d@EEE 9, 1987; 24, 1992; Yoon and
Chough, 1995; <&, 198)3 A8t £AE-] g
t}ololuo](diapir) R E(Yoon, 1992, 1997) 2 oFR-H},
ol el 33 XAz ostd, A F2AIA
< RIFA 38R, & FPolEH FIEA Ao

F9| 40] P ehbe 2ol 542 melx 3]

ovg Fie} A37] A AYNTFE FALEE
eelg AABEAL gl

g, AFA Gl AAFS AT AN &
HIHdEol AW Aoz AdeA Ao} & A=
N(FEZ 9], 1994 &5, 1998; Lee et al, 1999) o]
23 A ALTL oA A=std 17 W= 16 Maz}
A A& on, A7 7] vlo] A X P oA
B 30~40°¢) AR BIH wehr, ATZA
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Fig. 10, Stereographic projections of minor fault data and paleostress axes for stress field V (E-W transpression),
Numbers, alphabets, and symbols mean them as same as those in Fig. 6.
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