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Recent Tectonism in the Korean Peninsula
and
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Abstract

The Korean Peninsula is located between the tectonically stable Asian Continent and the
tectonically active Japanese islands. The east coast of Korea shows evidence of uplift
whereas the west coast shows evidence of submergence. Howeve, radiocarbon . dates
indicate that the rate of submergence of the west coast of Korea is slower than the
tectonically stable east coast of North America. Therefore, both east and west coasts of
Korea might have been uplifted during the last post-glacial period.

This uplift may result the spreading line of the from compressional strain produced
along East Sea of Korea (Japan Sea) and/or the conversion hinge line of the Pacific
mantle convection current plunging beneath the Asian continent. This downturn is
supposed to be located in the Japan Trench. High heat flow near the east coast of Korea
produces the differential strain. This strain accelerates the compressional strain of the
peninsula.

The Sea Floor Spreading Theory can explain the tectonism of the Korean Peninsula in
Recent time. Baek-Doo Mt. and Han-Ra Mt., dormant volcanoes, may be an evidence of

westward movement of the Korean Peninsula.
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Introduction

The Korean Peninsula is located between the
tectonically stable Asian continent and the
tectonically active Japanese islands which are
characterized by active volcanism and seismicity.
The length of the peninsula is about 1,100
kilometers and its breadth is about 200 kilometers.

Despite its narrow breadth, the peninsula’s east
and west coasts exhibit strikingly different effects
of epeirogenic movement. The mountainous east
coast of Korea, Tae-Back Mountains is struc-
turally complex and shows evidence of uplift such
as well-developed marine terraces and a simple
shoreline. The west coast of Korea has low
relief, is in a late maturity stage of the
geomorphic cycle, and displays a Ria-type subm-
ergent shoreline (Fig. 1). The submergence of
western Korea has been demonstrated by radioca-
rhon dating (Park, 1969).

The uplift of the east coast and submergence
of the west coast of Korea are assumed to

be tectonic origin.
Discussion

Sea level dropped by about 130 meters appro-
ximately 15,000 years ago, as demonstrated by
radiocarbon dating in North America and Europe
(Emery,1969, p. 114). After that time, sea level
rose rather rapidly to within about five meters of
the present level 5,000 years ago, after which
sea level has risen slowly to the present level.
Therefore, submerging shorelines are, in general,
the result of rising sea level during the post-glacial
period.

The submergence along the west coast of Korea
has been 1.5 meter during last 4, 000 years(Park,
1969, p.63), while the submergence along the
east coast of North America is generally has been
3 to 6 meters during the last 4,000 years except
for Everglades in Florida where the submergence
has been 1.7 meters(Bloom, 1967, p.1477).
Thus the rate of submergence along the west
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Figure 1. Index map of the Korean Peninsula
and Japanese Islands.
1. Baek-Doo Mt.
2. Tae-Baek Mts.
3. Han-Ra Mt.
4. Japan Trench.

coast of Korea has been slow relative to the
tectonically stable east coast of North America.
This indicates that the west coast of Korea may
be, in reality, being uplifted at a relatively slower
rate, and that apparent uplift and submergence
of the east and west coasts of Korea respectively
may result only from different rates of uplift.
The tectonism resulting in uplift of the Korean
peninsula can be explained by the Sea Floor
Spreading Theory. According to the theory, the
Korean Peninsula is located near the hinge line
where the Pacific Plate is subducted beneath the
Japanese Islands (Fig. 2). The Japan Trench is
supposed to be the hinge line, and intense
volcanism and seismicity supposedly are related to
the subduction of the lithosphere. The East Sea
of Korea (Japan Sea) may be a rift just like the
Gulf of California or the Red Sea to compensate
the subducting of the Pacific Plate, and the
Japanese Islands might have separated from
the Korean Peninsula and drifted east-southeast

(Murachi and Den, 1966; Uyeda and Vacquier,



1968, p. 353). Thus the Korean Peninsula is
located within a field of compressional stress

which resulted from the sea floor spreading along

— 4
the East Sea of Korea and/or westward movement
of a Pacific Plate mantle convection current

(Pichon, 1968, p.3661).
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Figure 2. Sketch showing the mantle convection, distribution of volcano, and foci of earthqua-

kes around the Korean Peninsula and Japanese Islands.

Uyeda and Vacquier (1968, p.352) investigated
heat flow mnear the East Sea of Korea and
reported 2 to 3.01%107¢ h.f.u. for the eastcoast
of Korea. These heat flow values are high
relative to the average value of 1,5x107¢ h.f.u.
in other areas in the world. Mizutani and others
(1970) reported that the average heat flow in
South Korea is 1.5x107%h.f.u.
average value is high relative to the average value
for Precambrian shields. 0.92x107¢ h.f.u. (Lee
and Uyeda, 1965).
consists largely of Precambrian rocks which are
approximately 2,100 million years old (Hurley
and others, 1970, p. 4). This peninsula, especially
near the east coast, has abnormally high heat

However, this

Since the Korean Peninsula

flow values. These high heat flow values may
result from rising magma along the spreading

line of the East Sea of Korea or from radioa-

ctivity, phase changes, shear strain, and adiabatic

compression of subducting lithosphere (Minear
and Toksoz, 1970, p.1399).

The east coast of the peninsula should be
heated and expanded because of high heat flow
near the East Sea of Korea. The heat flow on
the west side of the peninsula should be lower
than that of the east side
located farther from high heat flow area. Thus

because the west is

differential strain between the east and west sides
of Korea is predictable from heat flow conside-
rations. This differential strain in turn may prod-
uce the different degree of tectonism on the east
and west sides of Korea.

Baek-Doo Mountain
and Han-Ra Mountain, are located in the northern

Two dormant volcanoes,

and southern parts of Korea,
of them, Han-Ra

respectively. One
Mountain, was active about
1,000 years ago (?) -according to the records of

Korea history.
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Therefore, it is possible that these two dormant
volcanoes were located closer to the subduction
zone or the sea floor spreading line of the East
Sea of Korea than at present. Many active
volcanoes exist in the Japanese Islands near the
hinge line. Thus dormant Korean volcanoes may
be the evidence of westward movement of the
Korean Peninsula in the course of sea floor sprea-
ding and continental drift.

There is, however, an argument against the
westward movement of the Korean Peninsula due
to the Pacific mantle convection current. If the
Japan Trench is the Pacific Plate not an accreting
margin (Dewey and Bird, 1970), then the Korean
Peninsula and Japan should be a part of the
Asian Continent. If it is a rigid plate, then the
distance between Korea and Japan could not have
increased. Therefore, the westward movement of
the peninsula may be related to the sea floor
spreading of the East Sea of Korea rather than
the westward movement of the Pacific mantle

convection current.

Conclusion

Sea floor spreading and continental drift are
still theories; however, these theories are supported
by much recent geophysical and geological
evidence. The tectonism in the Korean Peninsula
in Recent time can be explained by processes of
sea floor spreading and continental drift, even
though .there is controversy over whether the
Japanese Islands are at the Asian continental
margin or whether the East Sea of Korea (Japan
Sea) is a rift and the Japanese Islands have drifted
away from the Asian Continent. The spreading
hypothesis explains the slower rate of submergence
of the Korean west coast, the uplift of the east
coast, and the high heat flow values near the

east coast of Korea.
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