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PREFACE

The geologist’s units are often continents and oceans, centuries and millenia.
Within the vast scope of geology, this book is devoted to China, Korea and Man-
churia. It complements other English-language studies of Asian geology by Japa-
nese geologists: Geology of Japan (1963), Geology and Palaeontology of Southeast Asia
(volume I, 1964; volumes II and III forthcoming), and Geologic Sheet Maps of the
Far East (1964).

This volume is derived from the formation of a committee in March, 1950, by
the Tokyo Geographical Society, which had the purpose of compiling material on
the geology and mineral resources of the Far East. Inaugurating a program for the
preservation, compilation, and publication of such data, the committee collected
articles from more than 200 specialists who had been repatriated after the war,
and edited a three-volume series, Toa Chishitsu Kosan Shi (Geology and Mineral
Resources of the Far East). One volume was devoted to each of the major areas,
China, Manchuria, and Korea.

The series was published in 1952 and is now out of print. Since it was the com-
mittee’s hope that the study be made accessible to Western as well as Japanese
scholars, it is considered appropriate to publish an English version of the series
rather than a second edition in Japanese.

The present volume consists of a selection of seventeen articles from the 1952
edition. It deals with stratigraphy, geology and mineral resources in the three
areas. The remaining articles will be translated and edited for future publication.

Much of the basic research data were gathered before and during World War
II. The intervening years have been ones of accelerating scientific research with
the development of new tools and techniques, but since all of China and Man-
churia and the northern half of the Korean Peninsula is now closed to Western—
and Japanese—geologists, and since a few decades are minute in terms of geologic
time, the value of the studies based on these data and included here have increased.
Some articles were, of necessity, written from memory due to the destruction of
data.

Publication of the Japanese and English editions was made possible by grants
from the Ministry of Education and the generosity of the United States Geological
Survey, which supplied the committee with topographic base maps and continued
assistance in translating and editing.

The editors have striven for consistency in Romanization, particularly of place
names. Some names conform to U.S. Board of Geographic Names style but no



feasible way of obtaining complete consistency was available. A glossary is, how-

ever, provided.

Because of the trying conditions under which some of the articles were written,
it was not always possible to include an extensive bibliography.

We would like to acknowledge with gratitude the assistance of the following
staff members of the U.S. Geological Survey who, while they were stationed in
Tokyo, were especially active in the promotion of the committee’s work: Messrs.
T. Kurosaka, S. K. NeuscueL, M. E. Wing, C. S. Jounson, Helen L. FosTER,

D. H. Doan, G. Corwin, and R. C. KEPFERLE.

Compilation Committee for
Geology and Mineral Resources of the Far East,
Tokyo Geographical Society

Chairman: Tsutomu OGcura
Advisors: Hisakatsu YABE*,

Members:  Riuji ENpo*
Fujio Homma*
Teiichi KoBAYAsHI
Toshiya Mivazawa
Takao SAkaMoTO
Iwao TATEIWA
Kimio UEMURA

Shinji YAMANE*

Ichiro Havasaka
Takeshi IcHiMURA*
Tomofusa MiTsucHI
Hiroshi Ozaxr
Isamu KoBAYASHI
Toru ToMiTa*

* deceased



PREFACE TO VOLUME 3

The articles in Volume 3 deal with the same regions and nearly the same
variety of fields in geology and mineral deposits as Volume 2. They are supposed
to cover, in a general way, geologic features of cratons as well as an island arc
in this part of the Far East.

Numbers of articles contained in each Volume which has been published are
summarized as follows:

Vol. 1 Vol. 2 : Vol. 3
1967 1969 1971
Korea 6 9 Korea & Manchuria 12
Manchuria 7 6
China 4 2 N. China, 4
S. China & 1
Taiwan 3
Total 17 (7 20
Place names 1 1 1

We would like to thank Miss Reiko Fusejima who prepared the glossary and
who edited the English text.
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KOREA AND MANCHURIA



The Manmo Group of the Mongolian Geosyncline
in Manchuria and Adjacent Areas

Teiichi KoBavasui

I. Introductory Note

On the basis of the high altitude geotectonics of Asia it can be said that the
Mongolian geosyncline belongs to the intracontinental megageosyncline between
the Angara megakraton and the Koreo-Chinese heterogen and the Chichibu
geosyncline belongs to the pericontinental megageosyncline between the Asiatic
continent and the Pacific Ocean. Therefore, the Manmo group of the Mongolian
geosyncline plays an important role in the geology of Asia. Because the group in
Southeast Manchuria, the Touman area of Korea and southern Primoria,
USSR is astonishingly allied to the contemporaneous formations of the Japa-
nese islands, the conjunction between the two megageosynclines is extraordinarily
interesting.

Little had been known of the geology of North and Central Manchuria before
1927 when AHNERT presented a paper on the geomorphology and geologic
structure of North Manchuria and the USSR, Far East to the Third Pan-Pacific
Science Congress, Tokyo. The paper included known facts on Palaeozoic and
older rocks, but no Palaeozoic fossil from that part of Manchuria had been des-
cribed before 1931 when I published a paper on some Upper Palaeozoic shells
from the Great Khingan range. The distribution of the Palaeozoic Chilin and
Touman formations was first shown in 1932 in coloured geological maps of Chilin
(Kirin) and Touman-chiang sheets (scale: 1/400,000) by M. Kawapa and
UsHIMARU, respectively.

Significant advances in the geology of Central and North Manchuria were
made from about 1940. Various Palaeozoic fossils were discovered successively at
places as they were comprised already before 1946; marine faunas of four periods
from Silurian to Permian in addition to Permian nonmarine shells and plants.

These Palaeozoic formations were combined into the proposed Manmo group
in 1942, it being quite different from the South Manchurian stratigraphic sequence
which consists of the Sinian-Chosen and Taitzuho groups intervened by a pro-
longed Middle Palaeozoic break. A comparative study of the Manchurian Manmo
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4 KOREA AND MANCHURIA

group with the related formations of the neighbouring areas has shown that it is
the sediment of the Mongolian geosyncline which was deformed by the orogenies
and consolidated by the batholitic granite invasion in the Permo-Triassic period.
Therefore, I expressed this conclusion in my paper on ““The Akiyoshi Orogenic
Cycle in the Mongolian Geosyncline,” in 1942.

Recently, considerable work has been carried out by Chinese geologists in
Northeast China, yiclding a wealth of valuable results among which is the dis-
covery of Ordovician Cardiograptus on the Mongolian side of the Great Khingan
range which is quite new to the Manchurian stratigraphy. Likewise, the find of
the Cambrian archaeocyathid limestones in Transbaikalia, Northeast Mongolia
and the Hanka Lake area are included in the considerable advancement made in
the geology of the west, north and east sides of Manchuria made by Soviet and
Mongolian geologists. I have tried, on one hand, to collect new data afforded by
foreign scientists as much as possible. On the other hand, I referred to recent
papers by YaBe and Imarzumr (1946), Kon’no (1947, 1958), Noba (1951, 1956),
Hawmapa (1960, 1967, 1968) and KoBavasmr (1947, 1948), as well as the geological
maps of the Far East, 1956-60 (scale: 1/250,000).

Here the Manmo group is restricted to the formations of the Mongolian geo-
syncline from Middle Silurian to Middle Triassic, and the Infra-Manmo group
is proposed for the formations from Sinian to Silurian which, though not well
known, are the sediments in the progenitor of the Mongolian geosyncline prob-
ably not so far extended to the south.

The stratigraphy of the Manmo group and its faunas in Manchuria are des-
cribed in detail in this paper and the groups in the neighbouring areas also
elucidated for comparison. A discussion is given on the epirogenies of the Koreo-
Chinese heterogen and the Silurian and Devonian marine ingressions on its east
side. The concluding chapter discusses the history of the development of the
Mongolian geosyncline by the Permo-Triassic orogenies on the basis of new data.

This paper is a synthetic study of the regional geology which I have studied
for nearly 40 years with keen interest from the viewpoint of the tectonics of
eastern Asia. My conclusion that the Manmo group of Manchuria and adjacent
areas is the sediment of the Mongolian geosyncline which suffered strongly from
the Permo-Triassic Akiyoshi orogenic cycle has been fairly well established by the
facts gathered by many geologists and palaeontologists. Therefore, it is quite
inadequate to refer the crustal deformation to the Hercynian cycle which was
already declined in the type area of Europe before the rise of the Akiyoshi cycle.

A long bibliography has been added at the end of this synthesis to show the
source of data.
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II. The Manmo Group and its Substratum in
Central and North Manchuria and
Extreme Northeast Korea

Little was known of the pre-Mesozoic stratigraphy of Central and North Man-
churia in 1927 when AHNERT summarized existing facts on the regional geology.
In the same year IcaiMurA proposed the Hekijo group for a Palacozoic formation
in the northeastern part of Korea which I later called Touman area (1933). Its
distribution in the area is shown in the General Geological Map of Chosen
(Korea), 1927 (scale: 1/1,000,000) as the Heian system. No mention was made
by Kawasaki (1926) of the non-Heian speciality of the Touman area Palaeozoic
formation in The Geology and Mineral Resources of the Japanese Empire, published in
1926.

Subsequently, TaAn and Waneg (1929) reported the Lower Sinian on the North
Manchurian plateau; LiceNT and TEiLHARD DE CHARDIN (1930) reported some
fossil localities in the Great Khingan range and proposed Linsi series for Upper
Palaecozoic rocks in the southern part of the range; and Kosavasur (1931)
described some Upper Palaeozoic molluscs from the central part of the range and
named this fossiliferous formation the “Soron series.”

In the following year M. Kawapa proposed the designation ““Chilin formation™
for a Palaeozoic formation near Chilin in East Manchuria; UsHIMARU named
another formation in Chientao district, southeastern Manchuria the “Touman
formation.” Their distribution was shown in the geological maps of Chilin and
Touman-chiang, and their sequences were described in the explanatory texts.

"In 1934 Rauracu compiled a summary of the geology of Central Mongolia,
Manchuria and the Russian Far East. Sarro (1940) distinguished two types of
Palacozoic sequences, the North Manchurian type sequence which is quite differ-
ent from the South Manchurian one in which the Sinian and Cambro-Ordovician
formations are disconformably overlain by the Upper Palaeozoic from Moscovian
to Upper Permian. The former is a sediment of the Mongolian geosyncline for
which KoBavasar (1942) proposed, with Nonaka, the “Manmo group” as a
collective term for a series of Palacozoic rocks.

As described below, the stratigraphy of the group in Manchuria greatly
improved in the years from 1940 to 1945, and as the result it was found that it
comprised Middle Silurian, Coblenzian, Eifelian, Givetian, Visean, Moscovian,
Sakmarian, Artinskian and later Permian faunas. In addition there are plant
beds containing Gigantopteris flora and an Upper Permian naiad bed. There is
pre-Eifelian clino-unconformity at the base of the Huolungmen formation and
possibly a pre-Givetian one at the base of the Heitai formation. An early or middle
Permian unconformity is found between the west Ujimuchin and Dabussumnor
formations. In the Great Khingan range the nonmarine Hahai formation was
deposited after the retreat of the Permian sea from Manchuria. A significant
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fanglomerate containing boulders of granite and gneiss is known to exist in the
Chiente area.

The Silurian coralline limestone is contained in a volcanic breccia bed of
Ertaokou. Tuffaceous rocks meet within the Devonian Huolungmen and Heitai
formations. Pyroclastic ‘rocks at the top of the Chilin formation are evidently
post-Sakmarian. Together with tuff in the Soron series and the andesite flows in
the Linsi series the pyroclastics must be products of Permian volcanic activity.

TanG and WaNG (1929) suggested a Lower Sinian age for the quartzite south
of Memachieh, along the Kanho on the North Manchurian plateau, but gave no
evidence on this chronology. According to HaracucHhr (1937), there is a Palaeo-
zoic formation in Sanho, Barga, in Northwest Manchuria which consists of
quartzite in the lower part, sandstone, shale and limestone in the middle part,
and limestone in the upper part. The quartzite appears to be Sinian overlying
ancient gneiss.

AsaNo (1941) designated the metamorphic rocks near Titaoshan as the “Mashan
series.”” From its lithology he correlated it with the pre-Cambrian Liaoho group
in South Manchuria.

In the vicinities of Ch’eongchin (Seishin) and Yeonjin (Renshin) in north-
eastern Korea there are metamorphic rocks previously thought to be pre-Cam-
brian, but Mesozoic plants were discovered therein by SmmMamura (1933). A
crystalline limestone mass south of Kungchuling was once referred to as Ordovi-
cian by Hata (1927), but this has not yet been proven by fossil evidence. Little
is known of the metamorphic rocks of other places. In Central or North Manchuria
no fossiliferous formation older than Silurian was known. The base of the Manmo
group was unknown.

As shown in detail later, significant advancement has been made in the
Palaeozoic stratigraphy of this part of Northeast China by Chinese geologists and
palaeontologists in the past 25 years. Ordovician Cardiograptus was discovered
recently in the Great Khingan range, although I have not yet seen a description
and illustration. Additional contributions were made by YABE and Imarzumr
(1946), Kon’no (1947, 1958), Nopba (1951, 1956), Hamapa (1960, 1967, 1968)
and others. In 1951 I contributed a paper entited ‘“The Manmo Group in Central
and North Manchuria and its Relation to the Geology of the adjoining Terri-
tories” to the Japanese Edition of Geology and Mineral Resources of Eastern Asia,
Section on Manchuria.

A. OrpoviCIAN

In the Great Khingan range it was found that a thick formation, about 4,000
m in thickness, is overlain by the Devonian formation unconformably. Its upper
division, or Suhuho formation, consists of slates in the upper part and sandstone
and conglomerate in the lower part in which Cardiograptus, Illaenus, Acrolichas,
Strophomena and Rafinesquina were found. The Haluhaho formation composed of
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