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SUMMARY

I. Title:

Analysis of earthquake activity in the East Sea using the

high-resolution seismic survey method

II. Necessity and Objectives of the Study

1. Necessity

@® Technological aspects

— The maritime eastern Korean Peninsula hosts three nuclear power plant facilities at
Wolsung, Gori, and Uljin. Its geology marks the most vigorous tectonism associated
with the opening of the East Sea since the Cenozoic. There are a number of faults in
this region subject to debate over whether they are active or not. Moreover, global
earthquake tomography shows that this area is underlain by the hotter than normal
mantle, suggesting the possibility of considerable tectonic activity to occur.

— Distribution of stress and deformation within the crust is primarily controlled by faults.
Therefore, the correct understanding of crustal deformation necessitates the need to
investigate how the faults propagate, grow, and react to each other. Any investigation
for this purpose cannot be performed without the marine seismic survey technology
that provides the detailed structure of the subsurface and the geometry of the faults.
Information on the distribution of faults and their characters could be used to estimate

the characteristics of geology and earthquakes of the southeastern margin of Korea.

@® Economic and industrial aspects
— Under the circumstances that public attention is now being directed to the importance
of the environment with economic development, and the regulations on the emission of

atmospheric carbon dioxide caused by burning of fossil fuels are expected to be set
— 7 —



into motion, the use of atomic energy as a clean energy source will be increased.
Therefore, the evaluation of the safety of nuclear power plant sites in relation to
earthquakes will contribute to the improvement of the reliability of those facilities and
consequently promote the growth of industry.

— Considering that more than 40% of electricity is produced by atomic power in Korea,
the safety of atomic industry should be assured by the government. In this respect,
evaluation and confirmation of the safety of the sites of nuclear power plants and

waste storage are very important.

@® Social and cultural aspects
— Although Korea is known to be a seismically safe zone unlike neighbouring Japan,
academic circles brought into debate the activity of the Yangsan fault system. As a
result, a public concern has been raised as to the safety of the sites of nuclear power
plants of Wolsung, Gori, and Uljin and other industrial complexes in the vicinity.
Taiwan, Turkey, the U.S., and Japan recently experienced significant damage from
earthquakes. Because earthquakes of middle intensity are reported more frequently than
before in Korea, public anxiety for earthquakes has grown. The press, agencies
involved, and the academic circle expressed concerns and sensitive reactions, however,
any scientific result has yet to be presented. It would thus be the most fundamental
and essential research to analyze the earthquake characteristics and evaluate acitivity of
faults in the eastern and southeastern Korean Peninsula where nuclear power facilities

are densely located

2. Objectives

The objectives of this study are:

— Evaluation of distribution and characteristics of faults associated with neotectonism in
the nearshore of the East Sea.

— Interpretation of fault distribution addressed by tectonic evolution of the eastern Korean

margin.



III. General Scope of the Study

— High—resolution multichannel seismic survey in the inshore area off Uljin
— Interpretation of stratigraphy, distribution and properties of faults

— Analysis core sediments

IV. Results of the Study

1. High-resolution seismic survey offshore of Uljin

We acquired and interpreted more than 650 km of high—resolution seismic reflection
profiles in the Hupo Basin, offshore east coast of Korea at 37 °N in the East Sea (Japan
Sea) to image shallow and basement deformation. The seismic profiles reveal that the main
depocenter of the Hupo Basin in the study area is bounded by the large offset Hupo Fault
on the east and an antithetic fault on the west; however, the antithetic fault is much
smaller both in horizontal extension and in vertical displacement than the Hupo Fault.
Sediment infill in the Hupo Basin consists of syn—rift (late Oligocene — early Miocene) and
post—rift (middle Miocene — Holocene) units. The Hupo Fault and other faults newly
defined in the Hupo Basin strike dominantly north and show a sense of normal
displacement. Considering that the East Sea has been subjected to compression since the
middle Miocene, we interpret that these normal faults were created during continental
rifting in late Oligocene to early Miocene times. We suggest that the current ENE direction
of maximum principal compressive stress observed in and around the Korean peninsula
associated with the motion of the Amurian Plate induces the faults in the Hupo Basin to
have reverse and right—lateral, strike—slip motion, when reactivated. A recent earthquake
positioned on the Hupo Fault indicates that in the study area and possibly further in the
eastern Korean margin, earthquakes would occur on the faults created during continental

rifting in the Tertiary.



V. Suggestions for Applications

The eastern coast of Korea hosts close—set nuclear power plant facilities that draw
escalating concerns about active faulting with the increasing frequency of earthquakes.
Although distribution and characteristics of active faults have been investigated so far on
land, little has been obtained except the estimation of the loci of Quaternary faults. In this
study we performed a high—resolution multichannel seismic survey in the inshore of the
Uljin nuclear power plant that is part of inner Hupo Basin created at the early tectonic
stage of the opening of the East Sea. We mapped faults and analyzed their characteristics
and activity. The results of this survey can be directly utilized in the development of a
neotectonic model of the eastern Korean Peninsula and its vicinity that explains and
predicts crustal deformation. In addition, they will help develop the earthquake hazard
evaluation technique for the sites of industrial facilities including the nuclear power plants
in a manner well suited for geology and earthquakes peculiar to the Korean peninsula.

In Korea demands for coastal construction such as bridges and harbours are increasing.
The high—resolution seismic survey system will be effectively used as a prerequisite means

of mapping the basement structure for these construction works.
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1-1. Distribution of earthquakes in the East Sea and the adjacent Korean
Peninsula. The grey area represents the rifted continental crust (Kim et al.,
2007).

2-1. Interpretation map of the Whakatane Graben showing the major active faults and
the positions of the multichannel seismic and 3.5 KHz profiles.

3-1. (a) Physiography of the East Sea (Japan Sea). KP = Korea Plateau and UB
= Ulleung Basin. (b) Shaded bathymetry of the eastern margin of Korea from
swath bathymetry data. The Hupo Basin and the Hupo Bank are outlined. HP =
Hupo Basin and HB = Hupo Bank.

3-2. Locations of seismic profiles. Heavy lines indicate seismic profiles shown In
this study with respective figure numbers in boxes. Black dots represent the
locations of sediment sampling using a piston corer.

3-3. (a) Sparker seismic profile Ul0-01. (b) Sparker seismic profile U08-22.

3-4. (a) Sparker seismic profile U08-12 and (b) its interpretive line drawings.
3-5. Geologic map showing N-, NNE-, and NNW-trending faults discussed in the
text. The dashed part of Fault F1 is from Kim et al. (2007).

3-6. (a) Sparker seismic profile Ul0-18 and (b) its interpretive line drawings.
3-7. (a) Sparker seismic profile Ul0-05. (b) Chirp sonar profile U10-05. “A”

denotes the unconformity discussed in the text.
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Fig. 1—1. Distribution of earthquakes in the East Sea and the adjacent Korean Peninsula.

The grey area represents the rifted continental crust (Kim et al., 2007).
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Fig. 2—1. Interpretation map of the Whakatane Graben showing the major active faults and the

positions of the multichannel seismic and 3.5 KHz profiles.
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Fig. 3—2. Locations of seismic profiles. Heavy lines indicate seismic profiles shown in this
study with respective figure numbers in boxes. Black dots represent the locations of

sediment sampling using a piston corer.
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Fig. 3—1. (a) Physiography of the East Sea (Japan Sea). KP = Korea Plateau and UB =
Ulleung Basin. (b) Shaded bathymetry of the eastern margin of Korea from swath

bathymetry data. The Hupo Basin and the Hupo Bank are outlined. HP = Hupo Basin
and HB = Hupo Bank.
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Fig. 3—1. (b) Shaded bathymetry of the eastern margin of Korea from swath bathymetry
data. The Hupo Basin and the Hupo Bank are outlined. HP = Hupo Basin and HB =
Hupo Bank.
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Fig. 3—2. Locations of seismic profiles. Heavy lines indicate seismic profiles shown in this
study with respective figure numbers in boxes. Black dots represent the locations of

sediment sampling using a piston corer.
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