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ABSTRACT

In and around the Korean Peninsula, 22 intraplate earthquake mechanisms since 1936 were
analyzed to understand the regional stress orientation and tectonics. These 22 earthquakes are
largest ones in this century and may represent the characteristics of earthquake in the region.

Focal mechanism of earthquakes in the region show predominant strike-slip faulting with small
amount of thrust components. The average P-axis is almost horizontal ENE - WSW,

Studied data are compared with neighboring intraplate region in order to understand the tectonic
regime in far east Asia. In northeastern China, strike-slip faulting is dominant and nearly horizontal
average P-axis in ENE - WSW is very similar with the Korean Peninsula. On the other hand, in
the eastern part of East Sea, thrust faulting is dominant and average P-axis is horizontal with ESE
- WNW. This indicate that not only the subducting Pacific Plate in east but also the indenting
Indian Plate controls earthquake mechanism in the far east of the Eurasian Plate.
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Table 1. Source mechanism of 22 earthquakes.

Location Nodal plane Nodal plane 2| P-axis T-axis
No Date Mag. 1

¢°N| A°E & é b é Az. || Dip. | Az. || Dip.
1 11936.07.04 | 35.20[127.600 M, 5.1 | 14| 64| 121 60| 67 335 42
2 |1963.09.06 | 36.47]130.76| M, 5.7 32 69 129] 72| 260 351 28
3 | 1963.09.07 | 36.53(130.79| M, 5.8 25| 61 122 79| 250 12| 347, 29
4 | 1973.11.24 | 40.25[125.13 M, 4.0~ 30 70| 1255 751 762| 3| 168 25
5 11976.10.06 | 35.31|124.18] M, 5.4 | 199.5| 61.8] 306.8] 61 | 253 11 163] 43
6 | 1978.0829 | 39.18|124.50| M, 4.6~ 30| 75| 1205 84| 745 5.5 166 15.6
7 11978.11.23 | 38.37/125.65 M, 45 43} 75| 3085 75| 86 22| 176| 11
8 [1979.12.25 | 38.82|12628] M, 377 | 220 70| 318 70 |268.5 1] 358 29
9 11980.01.07 | 4022]125.02 M, 5.1 | 2157] 62.3| 309.1| 836 79| 15| 176 24
10 | 1980.07.25 | 38.88/125.75| M, 3.6 | 213| 65 308 79| 258} 10.5| 353} 25
11 | 1980.09.20 | 38.30[130.70{ M, 4.9° 2100 60| 66 355 316/ 14| 83| 67
12 | 1981.04.15 | 35.78|130.10] M, 5.2° 312 75{ 219 79 266 3| 175 19
13 | 1981.11.19 | 4042{127.53| M, 34~ | 2185 80| 124] 70 [2625 22/1695| 7
14 | 1982.02.14 | 38.46|125.65| M, 53 | 2452| 438/ 1006 52| 72 71 174 4
15 | 1982.02.28 | 37.00{129.52| M, 4.6~ 33 75| 1282 70 (2612  4[170.5 26
16 | 1982.03.27 | 37.58|125.10{ M, 3.7" 31| 70| 1265 75| 785 3.5 170 25
17 | 1982.08.28 | 37.13[125.90| M, 42" | 3751 70| 137| 652678 3.5/ 176/ 33
18 | 1983.01.10 | 38.79{125.67 M, 3.7 78| 59| 174 80| 220{ 29|121.8] 14
19 | 1983.09.17 | 38.33|126.071 M, 40" | 214| 85| 123) 75| 259 14| 167 10
20 | 1983.10.11 | 38.83[125.65| M, 3.8 | 835 80| 1755 80| 220 14| 310 1
21 | 1987.04.30 | 39.48{124.15| M, 3.6 | 215 70| 123| 85| 256 18 350| 10
22 [1996.12.13 [ 37.30 | 128.80] M, 45| 181 50| 292| 65| 58 8 158 30

* Jun and Kulhanek(1990),

** Kang and Choi(1993),

o ub3 g 9(199),
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Figure 1. Epicentral distribution(solid circles) and fault plane solutions(lower-hemisphere
equal-area projection) for major 22 events from 1936 - 1996. Solid and open
quadrants correspond to compression and dilatation; small solid circles in open
quadrants and open circles in solid quadrants show the position of P- and T-
axes respectively.

Figure 2= lower-hemisphere equal area projectiono] 2%t 227} =] &e] 3-8 3 (principle
stress axis)2] BXE HoFr), DA 217 XL F¥Po|H FL HuEeES B ¢
&3 (P-axes)?] A& Z2 Fo2 FAPI, Fohd: 252 B T AIJL 1 AAY
(T-axes)®] A& #d(open circle)22 FAJct, 27 2004 B vie} Zo] ghile g 3z
oA AL dodE FEHHY WPLS A Y FES-AGM Wy ¢y
(compressional force)oll 2j3t R o7 L}ElICE, o] Jun(1990)o] ZHIE FHolA 2 A
71 2 774 XA E2 Moment Tensor 4ES £33le] 82 P-axes ¥3kel N71°Eg} nf$
f+A}stct.

Figure 32 227] 2|32} ¥tx QAZol A WAuZE 3270 A2 F83 w3k Aotz e} )
FEAIR Zlojtt. F¥olFa FTtF-EF L open circleR FEEFE Hol: AL solid
circleZ I R]o] EASIHCTE =¥ FPo|F FL PR L5 S = <
(P-axes)?] WS JYA ¢l Aoz FANYT F9E 5 2 AL A2 (T-axes)
o] ke sagE A YCH
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Figure 2. Lower-hemisphere equal-area projection of the P(solid circle)
and T(open circle) axes for 22 events form 1936-1996.
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Figure 3.

1508

Distribution of maximum stress axis for the 22 events from 1936-1996 in and
around the Korean Peninsula, and comparison with 32 shallow earthquakes in
neighboring region.  Epicenters associated with  strike-slip and normal-fault
mechanisms are denoted by open circles and those associated with thrust-fault
mechanisms by solid circles. The horizontal projection of P-axis for strike-slip and
thrust-fault mechanisms are indicated by lines through epicentral symbols. For
normal faults, the T-axis is represented by outward pointing arrows.

_62_



4. B 9 A&

dutzlog Aol WwstA g I XX AR W= W FHA oA 1936
ol ¥ Ay 227 A A9 wiFtUE & 245t olF A HFIUFE FHL FYo
5 @338l g% AAo] AL UF dF 5ol /mH FHE Zerh o A
ZE3 BHA dutFd WX AL FA o) &3

ke @ FHA ThEAEE do F3Y WYL A £FY FHF - AHA Y
& uvebhdch old A2 & 2 i A9 FI FF4 FF 555 vlashd Wiz <l
2ol A&ste FEY UYVL FF 5554 vl FA5IL B3 T A= AP Aol B
At ojE E W I FHAAN AIE doJle FIHYS TFA FetAlopt go

g B ohel &M FES= A= FVE T3] &3}

fe N rle

1. wbdq, A¥A, 7o, AW04(1997), “19969d 124 13¢ ¥ AYhaLr”, ¢
A ZAFY 19979 A%EE=ER 19 1%, pp.15-20.

2. Jun, M. S.(1993), "Source properties of earthquakes in and around the Korean
Peninsula", in Proceeding of Seismology in East Asia, pp. 170-173.

3. Jun, M. S.(1990), "Body-wave analysis for shallow intraplate earthquakes in the
Korean Peninsula and Yellow Sea", Tectonophysics, Vol. 192, pp.345-357.

4. Jun, M. S.(1990), "Source parameters of shallow intraplate earthquakes in and
around the Korean Peninsula and their tectonic implication”, Ph. D. Thesis,
Uppsala University.

5. Jun, M. S. and Kim, W. Y.(1990). Source mechanism of shallow earthquakes in the western Sea
of Japan and their tectonic implication, Ph. D. Thesis Uppsala University.

6. Kang, S. D. and Y. C. Choi(1993), "On the seismicity of Korea", in Continental

Earthquakes, selected papers of  the second International Conference on
Continental Earthquakes, pp. 185-193.
7. Shimazaki K.(1984), "Mid-plate, plate-margin, and plate-boundary earthquakes and stress

transmission in far east", in A collection of papers of international symposium on
continental seismicity and earthquakes prediction(ISCSEP), pp.132-147.

_63_



