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Crustal Structure of the Southern Part of Korea

Sung Kyun Kim and Bu Hung Jung

Abstract: Events detected by the KIER microearthquake network operated in the Southern Part
of Korea for 265 days in 1982~1984 were reviewed, and some of them were identified to be a
dynamite explosion from several construction sites. The purpose of the present work is to determine
the crustal structure of the Southern Korea using the time-destance data obtained from such explo-
sion seismic records. The time-distance data can be well explained by a crustal model composed of

four horizontal layers of which thickness, p and s-wave velocity (V, and V.) are characterized as

follows.
Ist layer (surface) ; 0~ 2km, V,=b5.5km/sec, Vs=3.3km/sec
2nd layer (upper crust) 3 2~15km, V,=6.0km/sec, Vs=3.5km/sec
3rd layer (lower crust) ; 16~29km, V,=6.6km/sec, V:=3.7km/sec
4th layer (upper mantle) ; 29km~ , V,=7.7km/sec, V,=4.3km/sec

The relatively shallow crust-mantle boundary and low P, velocity compared with the mean values
for stable intraplate region are noteworthy. Supposedely, it is responsible for the high heat flow in
the South-eastern Korea or an anomalous subterranean mantle. :

The mean V,/V; ratio calculated from the relation between p-wave arrival and s-p arrival
times appears to be 1.735 which is nearly equivalent to the elastic medium of 2=p. However, the
ratio tends to be slightly larger with the depth. The ratio is rather high compared with that of
the adjacent Japanese Island, and the fact suggests that the underlying crust and upper mantle in
this region are more ductile and hence the earthquake occurrences are apt to be interrupted.

As an alternative curstal model, a seismic velocity structure in which velocities are successively
increased with the depth is also proposed by the inversion of the time-distance data. With the
velocity profile, it is possible to calculate a travel time table which is appropriate to determine the

earthquake parameters for the local events.
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Fig. 1 Location of artificial sources and stations.

Table 1 Location of artificial sources and stations.

Source or Station| iggglt- Latitude Remarks

Jangsung 126.778) 35.280| limestone mining
Whasoon 127.099 35.081| dam construction
Kwangyang 127.736] 34.936| coast reclamation
Sacheon 127.951| 35.070| road construction

Keoje 128.611) 34.897{ coast reclamation
Samrangjin 1 | 128.906 35.407| dam construction
Samrangjin 2 | 128.873| 35.421| dam construction
Naju 126.679] 35.031| 1984 station
Bosung 127.139 34.782| 1984 station
127.640; 34.970| 1984 station
Jinju 128.049 35.222| 1984 station

Kwangyang

Hamyang 127.708 35.501} 1984 station
Sunchang 127. 148 35.404) 1984 station
Hampodong 128.928 35.395| 1983 station
Whajaeri 128.966| 35. 345 1983 station
Gacheonri 129.091] 35.530| 1983 station
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Fig. 2 S—P arrival time versus P-wave arrival time.
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Table 2 Travel time data. T, and 7Ts_, represent
P-wave travel time and S-wave arrival
minus P-wave arrival time, respectively.

Source Station Déit;sce (se c) ! ¢ sec)
Jangsung Naju 29.1| 5.12[ 3.75
Jangsung Bosung 64.4 | 11.17| 7.75
Jangsung Kwangyang 85.6 | 14.67| 10.50
Jangsung Jinju 115.6 | 19.67] 14.00
Jangsung Hamyang 87.8 | 15.07| 10.75
Jangsung Sunchang 36.3 | 6.37| 4.50
Whasoon Naju 38.6 | 6.83 4.75
Whasoon Bosung 33.4 | 5.73| 4.00
Whasoon Kwangyang 50.8 | 8.98 —
‘Whasoon Jinju 87.8 | 15.13 10.50
Whasoon Hamyang 72.3 | 12.48; 9.00
Whasoon Sunchang 36.2 1 6.33 4.50
Kwangyang Naju 96.9 [ 16.43[ 11.75
Kwangyang Bosung 57.11] 9.88 7.00
Kwangyang Kwangyang 9.531 1.78] 1.30
Kwangyang Jinju 42.7 | 7.43] 5.30
Kwangyang Hamyang 62.9 | 10.88 7.75
Kwangyang Sunchang 74.6 | 12.88] 9.25
Sacheon Naju 115.9 | 19. 61} 14.00
Sacheon Bosung 80.6 | 13.71) 9.75
Sacheon Kwangyang 30.4 | 5.46] 4.00
Sacheon Jinju 19.1] 3.6l 2.50
Sacheon Hamyang 52.7 | 9.11 6.50
Sacheon Sunchang 81.8 | 14.01 —
Keoje Naju 176.7 | 28.35| 20.75
Keoje Bosung 134.9 | 22. 40! 16.50
Keoje Kwangyang 88.9 | 15.00} 11. 00
Keoje Jinju 62.6 | 10.65 7.75
Keoje Hamyang 106.0 | 17.85{ 13.00
Keoje Sunchang 144.4 | 24.00| 17.25
Samrangjin 1 Naju 206.5 | 32.23 —
Samrangjin 1 Bosung 175.1 | 28.13| 21.00
Samrangijin 1 Kwangyang | 124.9 | 20.93| 15.50
Samrangjin 1 Jinju 80.4 | 13.73] 10.25
Samrangjin 1 Hamyang 109.0 | 18.48| 13.50
Samrangjin 1 Sunchang 159.4 | 26. 13| 19. 00
Samrangjin 1 Hampodong 2.40 0.60] —
Samrangjin 1 Whajaeri 8.78 1.72 —
Samrangjin 1 Gacheonri 21.6 | 3.80 2.63
Samrangijin 2 Whajaeri 11.9] 2.15 —
Samrangjin 2 | Gacheonri 23.21 3.971 2.75
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Fig. 3 Reduced travel time curve.
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Fig. 5 Travel time-distance plots and travel time
curve expressed as a polynomial function of
6-th degree. The data marked by the cross
are rejected in the process of approximations.
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