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Introductory Note

South Korea has an intimate tectonic relationship with North Korea, South
Manchuria, and North China, all of which belonged to Hwangho province in the
Palacozoic era. It is recognized, however, that the faunal aspect of South Korea is
intermediate between those of the Hwangho Basin as well as the Yangtze Basin
covering Central and South China. The Okch’eon geosyncline which occupied the
northeastern part of the Yangtze basin crosses South Korea diagonally. The
Yeongnam land on its southeast side extended into Fukien, and the Kyeonggi land
on the other side into Shantung. Along the south side of this land the Okch’eon sea
was sometimes confluent with that of the Hwangho Basin. Therefore, the strati-
graphy of South Korea is of more than local value. In fact a key to the Ozarkian
problem was found in South Korea because in the Ordovician period the Hwangho
Basin formed a large zoopalaeogeographic province with North America and the
Arctic region whereas the Yangtze Basin was united with Europe and Australia.

Tsushima Strait, separating the peninsula from the Japanese islands, lies on the
tectonic boundary between the continent and the islands. In the Cretaceous period
there was the Tsushima basin around the strait, and the Kyeongsang group depos-
ited there is a link in geology between Japan and Korea. The Cretaceous and later
formations are, however, blankets on the fundamental frame of the geological
architecture which was instituted by the older Mesozoic Songnim and the younger
Mesozoic Taebo disturbance. This framework was precisely analyzed in the Kang-
weondo limestone plateau which occupied the northeastern part of the Okch’eon
zone. There is a remarkable imbrication which is in some ways similar to the struc-
ture of the Scottish highlands and the Appalachian mountains, but the Okch’eon
imbrication has its own characteristics. The eastern part of the plateau is essentially
different from the western part, because the former belongs to the Yeongnam
massif.

The igneous activity accompanied by the Taebo disturbance, especially the
batholithic invasion of the Chugoku granite, extensively consolidated Eastern
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Asia. Subsequently its fragmentation took place, one product being the Korean
Peninsula. As shown by its backbone range close to the Japan Sea, the peninsular
outline was introduced by faulting and asymmetrical upwarping. The fault mesh
in the former stage of fragmentation was analyzed in great detail in the eastern
platecau. The backbone range was previously thought to have been introduced by
faulting, but later investigation has shown that the present topography depends
chiefly upon the geanticlinal upheaval after the faulting. The faulted blocks are
beheaded by the high peneplane which was named Roppyakusan or Yukpaeksan
after its clear-cut remnant on Mt. Yukpaek in the eastern plateau. The two cycle
mountains of Korea are typically shown in cross section through the plateau
whence the high and low planes have been traced into Manchuria and Japan by
later researchers. As seen in the topographic map the Korean peninsula together
with the Ryukyu Islands forms the periphery of the East China Sea. The tectonic
elements of this arc are aligned en échelon. In Kyushu the arc joins with the arc of
Japan in the shape of a T.

Thus South Korea, and the limestone plateau of Kangweondo in particular,
provides one of the crucial points in the geologic history of East Asia. The more
important subjects to be dealt with in the plateau are as follows:

1. the development from the Okch’eon geosyncline to the orogenic zone;

2. the fragmentation of the Yeongnam massif into blocks;

3. another fragmentation along the Korean arc subsequent to the late
Mesozoic granitization.

4. the topographic development of the two cycle mountains.

Special attention is paid to (1) the growth of embryonic folding, (2) differential
deformation with regard to the competency of formations in the Okch’eon zone and
(3) the remarkable Schuppenstrukturen at the two southern corners of the Chung-
bongsan block in the eastern plateau. In addition there are several topics of special
interest. In regard to tectonic considerations it is especially noteworthy that (1) the
limestone plateau covers the geosyncline and a part of the Yeongnam massif and
(2) the Cambro-Ordovician Korean group and the P’yeongan group, from Mos-
covian to Lower Triassic, are separated by parallel unconformity where the former
consists largely of limestone whereas the latter is mostly terrigenous. Hence
the two are quite different in plasticity. The Triassic embryonic folding brought
forth Bangsong lake in the Okch’eon zone. The Bangsong series is a lacustrine
sediment and the variation of its basal conglomerate enables one to explore the
palaeogeography in great detail through lattice analysis. Mt. Taepack is one of the
highest summits in the backbone range. The standard sequences of the Korean and
P’yeongan groups were established in its vicinity., While the facies and thickness
change greatly towards the west in the geosynclinal zone, the change is slight to-
ward the cast. Accordingly, these sequences make it easy to decipher the faulted
mosaic along the coast of the Japan Sea. The high Yukpaeksan plane cuts this
mosaic. The marginal peneplanes, broad in the west but very narrow in the east,
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reveal a strong contrast. They are the two principal topographic factors controlling
the life and culture of this nation.

The principal aim of this paper is to describe the geology of South Korea with
special reference to the Kangweondo limestone plateau and to discuss the history of
its tectonic development. I began this study in 1926 and made studies on the strati-
graphy of the Korean group, the palacontology of the Ordovician nautiloids, and
the gecomorphology of Korea until 1931, when I went abroad.

After my return home in 1934 I busied myself in the tectonic research of West
Japan, but in 1938 began to resume my investigations on the continent. I made
surveys of the plateau with Messers. Ichiro Yosnimura (1938), Yoshiyuki Iwava
(1939-40), Kiyohiko Aoti and Tsuneo Hukasawa (1940), Sadataka Hisakosur
(1941) and Kunio KoBayasui, Taro Yosuikawa and Hisashi Yosuipa (1942). The
results of indoor and field work were reported by each participant and I myself
compiled them in my progess report.

In 1950 the Committee for the Compilation of Geology and Mineral Resources
of the Far East was established within the Geographic Society of Tokyo. One of the
articles which I presented to the committee was Geolog y of the Kangweondo Limestone
Plateau and its Relation to the Geology of the Neighbouring Areas which was printed in
1952. Geology of South Korea in which this article constitutes the second chapter was
published in 1953 in the faculty journal of the University of Tokyo as Part IV of the
Cambro-Ordovician Formations and Faunas of South Chosen.* It has been
revised for inclusion in this volume.

Here I wish to record my most cordial thanks to all of the persons and scientific
organizations in Japan and foreign countries for giving me facilities and assistance
during these forty years, without which this study could not have been accom-
plished.

Note: Stratigraphic Terms are written according to the old romanization in text-
figures 8, 9, 11 and 18 and geological maps I and II, but according to the new
romanization in the other illustrations, tables and text.

Old romanization New romanization
Bansho series Bansong series

Beiho slate Myobong slate
Bukkokuji igenous rocks Pulgoksa igneous rocks
Bunkoku beds Mungog beds
Chikunsan shale Chikunsan shale
Chosen group Jeseon or Korean group
Daido series Daedong series

Doten quartzite Dongjeom quartzite
Eiko beds Yeongheung beds
Gakoku beds Wagok beds
Girinkitsu beds Euirimgil beds
Greenstone series Nogam series

Heian system Pyeongan system

Jido series Sadong series
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Kasetsu group Hwajeol group
Kobosan series Gobangsan series
Koten series Hongjeom series
Kyeongsang group Gyeongsang group
Makkol limestone Makkol or Maggol limestone
Masari beds Machari beds
Naktong series Naktong series
Samposan beds Sambangsan beds
Seison shale Sesong shale
Seizen limestone Jeongseon limestone
Shiragi series Silla series
Shiun beds Chaun beds
Shobo schist Songbong schist
Sohsan quartzite Jangsan quartzite
Taiki limestone Daegi limestone
Tomkol shale Dumugol shale
Tonden slate Tunjeon slate
Tsuibon limestone Tuwibong limestone

I

A GeorocicAL SKETCH OF KOREA AND ENVIRONS

1. Research in the geology of Korea

Not only Korea but Eastern Asia as a whole may be said to be a new world
geologically. It can boast of no long history of research in modern geology as can
Europe, where studies have been going on since the Renaissance. The first scientific
observation of Korea was made by O. C. GorrscHE when he made an eight-month
journey there in 1884. Among the Japanese, N. KANEDA was the first to study
Korea’s geology (1891). Korto’s Orographic sketch (1904) and Journey through Korea
(1909-10),YaBE’s descriptions of the Mesozoic Naktong flora (1905), fusulinids (1906),
and Gigantopteris (1908), and K. INouvE and his associates’ Geology and mineral re-
sources of Korea (1907) were published with a geological map of Korea in the
following years.

After the annexation of Korea by Japan in 1910 Kawasakr, NAKAMURA, and
Tamura carried out surveys of mineral resources throughout Korea. Then came
studies on graphite and other minerals by FukucHi, on the coal-field by Toku-
NAGA, on the Permian coal-measures by YABE and others. Geological surveys of
the area were established in 1918 as part of the activities of the Government of
Chosen, which published eighteen geological atlases of Korea (by 1937, scale
1/50,000) as well as many other publications. The coal-fields were surveyed by the
staff of the Fuel Investigation Office and reports published after 1922. Geology and
maneral resources of Chosen was compiled by Kawasaxkrin 1926 and a general geologi-
cal map of Korea (scale 1/1,000,000) published by the survey in 1928. Beside these
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there were many research reports chiefly by specialists from the universities includ-
ing Koxno’s and Nakamura and his students’ Geology of the P’yeongyang coal-
field, MaTtsusHiTA’s Pre-Cambrian Sangweon system, Kosavasur's Cambro-
Ordovician Korean (Chosen) system, KoBayasur and his students’ Geology of
Kangweondo limestone plateau and so forth. Kopayasni summarized the tectonic
development in his A sketch of Korean geology (1933). Many results of investigations
of geology and mineral resources by 1945 were compiled in Geology and Mineral
Resources of the Far East (in Japanese), Volume One, Korea, some articles of which
are translated into English and contained in the present volume. For detailed ac-
counts of the history of the research the reader is referred to TATEIWA’s History
of Geologic Research in Korea in the aforementioned Japanese edition.

2. Outline of geomorphology of Korea and environs

Korea is a peninsula of the Asiatic continent, with an area of 220,379 square
kilometers, 7.e. a little smaller than the main island of Japan. Korto (1904)
divided Korea into three parts: the Gaima (or Kaema) Plateau to the north of the
line drawn between the east and west Korean bays, the Hanland to the south of the
Weonsan—Seoul rift valley and Palaco-Korea between them. The backbone
range is close to the Sea of Japan. The Tsushima Strait separates the peninsula
from Japan’s Kyushu and Chugoku regions. The boundary between China and
Korea is demarcated by the course of the Yalu River and the Touman River with
Mt. Paektu between them. There is, however, no distinct difference in orography
between its two sides.

The mountainous land in North Korea and East Manchuria is detached from
the Sikhota Alin Range by the narrow lowland of Lake Khanka. It is separated
from the north Manchurian highland by the Sungari River. Its western side is
sharply defined by the Liao tectonic line. Farther beyond lies the central Manchu-
rian basin.

The ENE trend called Sinische Richtung by RicHTHOFEN (1881) controls the orog-
raphy and hydrography of this mountainous land. The southern scarp of the
Kaema plateau, the southern coasts of Shantung and Korea, and the northwestern
* coasts of Kyushu and Chugoku have a similar trend. In Central and South Korea,
however, the Nnw trend called Korean direction by Koto is distinct as indicated by
the coast line of the Japan sea and the Taepaiksan range along the coast. From
Taepaiksan, however, the Sopaiksan range runs across South Korea diagonally.
Because a NE trend is prevalent in South China, the term Sinian direction was given
by PumpeLLy (1886) and adopted by Koto in his Korean orography. The Ch’ary-
eong range and Yeongsangang River are on this trend. The NNE trend is also im-
portant as indicated by the rift valley between Weonsan and Seoul, the Masigyeong
range and the Kongju range on its two sides, and by the Kilchu-Myeongch’eon
graben.

These are all very important trends controlling the land relief and river system.
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Some of the reliefs depend on faulting, others on warping or flexure. Their original
forms are, however, generally strongly dissected. Still others may be erosion scarps.
The e-w direction is very important for the geologic structure of North Korea, but
is less significant in topography, although it is still revealed to some extent by
differential erosion. Penirnsular Korea including Palaco-Korea and Hanland is
outlined by the Korean arc on its east side. The volcanic zone comprising Mt.
Paektu and Ulllingdo and Cheju islands describes another arc parallel to but
outside of the preceding.

3. Tectonic lineament of Korea and environs

During and before the Palaeozoic the larger part of Korea was inseparably re-
lated to South Manchuria and North China, but the extreme northeastern area of
Korea is quite different from Korea proper. It may be combined with the Chientao
area of Manchuria to the north and the Suifun area of Ussuri to the east into the
Suifun-Touman area. The Mongolian geosyncline is thought to have been con-
nected there with the Chichibu geosyncline of Japan. Embraced by these geosyn-
clines there was a vast terrain for which I proposed the name Koreo-Chinese Heterogen.

The Pre-Cambrian basement is exposed at some places but none is wide enough
to be called a shield.

Among these massifs there were some geosynclines and basins of different magni-
tudes, the basins belonging possibly to quasikratons. The terrain is not a simple
kraton, geosyncline, or a quasikraton, but a heterogenous aggregate varying in
places in plasticity or rigidity. Hence the name, Chinese Heterogen, previously
suggested (KoBavasHi, 1950).

The Chinese Heterogen can be divided by the Tsinling-Seoul line (KoBayasHI,
1930) into two major provinces, called Hwangho and Yangtze (KoBayasui, 1952).
The Pre-Cambrian history of the Hwangho province best known in the zone
through Wutaishan, and Liao-Kaema land, may be summarized in the following
manner: (1) the Wutai cycle of sedimentation; (2) the Taishan igneous cycle;
(3) the Huto cycle of sedimentation; (4) the Taoke igneous cycle; (5) the Sinian
cycle of sedimentation.

The sedimentary basins in Hwangho Province are collectively called the Hwang-
ho Basin. The Cambro-Ordovician Korean system is in most places underlain by
the Sinian system unconformably and overlain by the P’yeongan system also para-
unconformably. There is, however, a tremendous hiatus between the Korean and
P’yeongan systems, related to the time interval from late Ordovician to early Car-
boniferous.

The Kyeomipo limestone conglomerate near Kyeomipo, south of P’yeongyang,
which was once thought to be a Silurian deposit (SHMizu, Ozakr, and OBATA,
1934), is in fact the basal conglomerate of the older Mesozoic Daedong series and
the Silurian fossils are rémaine in the conglomerate (KoBavashi, 1935). Some
Devonian-type corals were reported at Cheonseongni to the northeast of P’yeong-
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yang (YABE and Sucrvama, 1939), but their stratigraphic position is still obscure.

In Yangtze Province the Pre-Cambrian sequence is not so well known as in
Hwangho Province, but there is a more continuous display of Palaeozoic forma-
tions without such a Middle Palaeozoic break as seen in the Hwangho Basin. Fur-
thermore, the marine facies is predominant until the Triassic, but the sea never
flooded the Hwangho Basin after the early Permian transgression.

In South Korea there are the Korean and P’yeongan systems separated by the
Middle Palaeozoic hiatus as usual in the Hwangho Basin, but the rock facies of the
Korean system and its fauna, especially the Ordovician ones, are more related to
those of the Yangtze Basin than to those of the Hwangho Basin. The marine fauna
in the lower P’yeongan system also appears intermediate between those of the two
basins.

The tectonic lineament of Korea which I proposed in 1933 needs little emenda-
tion, but if its surrounding areas are brought into the picture, some modifications
are advisable. It has been confirmed that the Yeongnam land extends into Fukien
and the Kyeonggi land into castern Shantung (Kosayasui, 1943). The P’yeongbuk
Kaema land is perhaps better combined with South Manchuria, but there were
two zones of depression which wedged themselves into this land from the west. In
the northern, z.e. the Tiehling zone there are the Sinian and Huto systems and in
the southern, ¢.e. the Taitzuho zone there are not only these two but also the
Korean and P’yeongan systems. The Pre-Cambrian Taoke igeneous activity and
related deformation processes were strong in the northern zone, but less so in the
southern zone and almost negligible in the P’yeongnam geosyncline still more to
the south. There the Huto and Sinian systems form the Sangweon system, of a
tremendous thickness attaining 7,000 m or more. The sub-Cambrian discordance is
also weak or indiscernible. Incidentally, more than half of the North Korean
terrain which was referred to the Korean system in the 1928 map is now known to
belong to the Sangweon system. In the Okch’eon geosyncline in South Korea, on
the other hand, the Sangweon system is completely missing and the Korean system
directly rests on the Pre-Cambrian basement.

The Korean system was first divided into the lower or Yangdeok series and the
upper or Great Limestone series. A revised classification exists for each region,
as described in detail in my recent paper (1966). The P’yeongan system used
to be classified in Korea into four series, namely Hongjeom, Sadong, Gobangsan
and Greenstone. In the standard stratigraphic classification in the Hwangho basin,
however, the Sadong series is better split into two parts, because the lower Sadong
is generally marine and the upper Sadong non-marine. Therefore I recommend
the application of the Taiyuan series to the lower Sadong and the Shansi series to
the upper Sadong. The Hongjeom series contains a Moscovian marine fauna. No
Uralian fauna is yet known in the Hwangho basin. Nevertheless the Hongjeom
and Sadong series appear to be continuous at least in the P’yeongnam and
Okch’con geosynclines. The Taiyuan series contains a marine Sakumarian fauna.
Accordingly the Shansi series is Middle Permian, the Gobangsan Upper Permian
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and the Greenstone series lower Triassic. A tentative correlation of the P’yeongan
system is shown in Table 1.

Table 1. Tentative Correlation of the Pyeongan System in the Hwangho Basin.

! Hwangho Basin
Age i S . Phase of Disturbance
Korea | S. Manchuria  N. China
| PR—
Ladinic . ‘ Songim (Shorin)
|
o . o |
Anisic Greenstone | 1 _—
Skytic or Nogam  Shichienfeng | o)
- — : ‘ Tate-Suwan
Tatarian | Kobosanor | g, | Shihhotzu
Kazanian Gobangsan !
. i 1 — Usuginu-Tungwu
Kungurian Jido or Liutang | Shansi | ' g
Artinskian | Sadong - ‘ = !—5 5 .
Sakmarian | Huangchi | Taiyuan |5 €| pre-Usuginu-Chaotsuo
- S I- = Sakamoto-Kumming
Uralian . Koten or | (Chaotien)
Moscovian ‘ Hongjeom Penchi Penchi

As mentioned above, the stratigraphic sequence of the Hwangho province before
the Middle Triassic Songim deformation consists of the Wutaian, Hutoan, Sinian,
Korean and P’yeongan systems. In the eastern part of the province the tectonic
elements, positive and negative, were aligned alternately from north to south. They
are classified as follows:

L,

&

d.

Liao-Kaema land in which there was (a) the Tiehling zone of depression in
the north and (c¢) the Taitzuho zone of depression in the south, separated
by (b) the Shenyang zone of elevation. To the south of the Taitzuho
zone there was (d) the P’yeongbuk zone of elevation.

P’yeongnam Geosyncline which extended to the west into the western hills
of Peking through the Liaotung peninsula.

Kyeonggi land extending into eastern Shantung.

Okcl’eon geosyncline which is connected with the central and south Chinese
basins in one way and intermittently with the Shankiangan basin (KoBa-
vasHI, 1941) to the south of the Shantung block.

Yeongnam-Fukien land.

In the Tiehling zone there is no Palacozoic formation and in the Taitzuho zone
there are many stratigraphic breaks and the Greenstone series is almost all missing.
The sequence is most complete in the P’yeongnam geosyncline except the Green-
stone series which is much thicker in the Okch’eon geosyncline where, however,
the Sinian and Hutoan are missing. This geosyncline may have subsided more or
less reciprocally to the upheaval of the Tiehling zone.

The fundamental problem is whether these lands persisted throughout the
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periods or were submerged under water, only the sediments having been eroded
out.

In connection with this problem it should be noted that: (1) in Korea arkose
material of the Sangweon system must have been supplied from land adjacent to
the P’yeongnam geosyncline. There is neither the Korean nor the P’yeongan sys-
tem on the massives in Korea. (2) In Manchuria there is the so-called Yungning
sandstone which, according to Sarro (1938), is composed of deltaic sediments
wedged in the Sinian formation. This delta must have expanded from the western
part of the Liao-P’yeongbuk land. (3) The Okch’eon zone was land in the Sinian
period. (4) There was the elevating Kyeonggi-Shantung axis between the P’yeong-
nam geosyncline and the Shankiangan basin. (5) At Kishan, farther west in Shansi,
the Middle Cambrian formation similar to the Lower Cambrian Manto series in
its lithic aspect lies on a gneiss basement. Therefore the basement must have been
land until the early Cambrian period. (6) The Cryptozoon reef at the base of the
Ordovician formation is extensive in the Taitzuho zone and the northern margin
of the P’yeongnam geosyncline, as seen in the Wuhutsui basin and the Chinchou
district in the Liaotung peninsula and in the Teokch’con district in the northern
part of the P’ycongan-namdo. The intraformational limestone conglomerates are
also commonly seen in these places, but the Cryptozoon reef and the intraformational
conglomerate is seldom seen in the central part of the P’ycongnam geosyncline.
(7) The Cambro-Ordovician faunas in these depressions are similar to one another,
but there are indigenous elements, Coreanoceras in the eastern P’yeongnam geosyn-
cline and Manchuroceras in the Taitzuho depression for instance. The Wanwanian
fauna (Kosavasui, 1933) of the latter depression is quite characteristic. The
Cambro-Ordovician faunal aspect of the Okch’econ geosyncline is quite distinct
from that of the Hwangho basin in many respects. Such an endemism may be due
to isolation by a peninsular projection or intermittent land barrier. (8) In the
P’yeongan system it is sometimes seen that the conglomerate wedges are inserted
near the margin of some coal fields. These facts as a whole suggest that elements
bearing positive and negative tendencies were aligned alternately from north to
south, although it is probable that the positive elements were covered to some ex-
tent by thin blankets of sediments.

4, The Songnim and Taebo disturbances and related granitization

The aforementioned tectonic lineament of the Hwangho province was main-
tained through the Palacozoic, but strongly deformed during the Mesozoic era.
The Mesozoic basins are therefore distributed without any relation to the previous
land masses and zones of depression.

In calling it Yenshan, WonG (1927) paid attention to the late Mesozoic crustal
deformation. The name, Yenshan movement, however, has been used in various ways
since its denomination. In the meantime the Taiho (Taebo) movement was pro-
posed by Konno (1928) for the late Mesozoic disturbance in Korea. Therefore the






