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

3



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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sandy shale and crystalline limestone in addition to porphyry and porphyrite is
found in the lower division.

B. SiLurian

Among the fossils distinguished in a limestone lens of a thick formation of
breccia at Ertaokou, west of Chilin were Pseudomphyma infundibula YABE and
Ecucni, Spongiophyllum sugiyamai YABE and EcucHi, Favosites sp. nov., Striatopora
cf. ¢ristata (BLuMENBACH), Cladopora (?) sp., Aulopora (?) sp. and Pachypora (?) sp.
A vastly similar S. sugiyamai with S. yoshii Suciyama from the Middle Silurian
Kawauchi series in the Kitakami mountains, North Japan was also noted by
Yase and Ecuchr (1943, 1944, 1945).

According to Hamapa (1960), however, some of the fossils are allied to Devo-
nian ones. YU and Cuanc (1951) collected Favosites and Disphyllum and some
other fossils in limestone in the middle part of a shale and limestone formation
separated from the volcanic breccia and tuff by gneissose granite. Disphyllum is a
Devonian coral known also in Korea and South China.

In the Stratigraphic Tables of China (1956) this formation is cited as the Ertaokou
series of middle Silurian age overlying Pre-Sinian metamorphic formation which
is composed of crystalline schists and granite gneiss. According to YEH Chin-
cheng and others the series is thicker than 900 m. They obtained Coronocephalus
rex GRABAU (?) in coralline limestone intercalated in the upper shale and sand-
stone formation of the series which is intruded by granite. This trilobite is a charac-
teristic member of the middle Silurian fauna of South China.

In a report of the Chinese Stratigraphic Conference, Mu (1964) noted that the
series reveals a cycle of sedimentation which is chiefly made up of limestone in
the middle and clastic rocks in the lower and upper parts corresponding to the
three series of the Silurian cycle in South China.

Kuo Hong-tsun (1962) described Silurian trilobites collected from massive
coralline limestones in three horizons of the series at the Hsiaosuiho near Ertaokou
and concluded that the age of the trilobites is late Wenlock or early Ludolow.
They are

Calymene cf. blumenbachi BRONGNIART,
Otarion diffractum conveximarginatum Kvo,
Otarion sphaericum Kuo and

Encrinurus sinicus Kvo.

Tuff and acidic lava are contained here in the upper part of the series. Judging
from these facts the Ertaokou series is Middle and Upper Silurian in age but its
upper part probably extends up into the Devonian.

C. DEVONIAN
In Manchuria Devonian fossils were first discovered at Mishan on the southeast
foot of the Wantashan range, and then at Huolungmen and Nichuiho in North
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Manchuria. Recently, a good display of the Devonian system has been found in
the Great Khingan range.

Black shales which form the basement of the gold placer deposit at Nichuiho
in the northern part of the North Manchurian plateau were considered to be
Coblenzian by YABE and Sucivama (1942), because it contained Pleurodictyon
nodai YABE and Suciyama, Syringaxon (?) sp., Stropheodonta cf. sedgwicki D’ ARCHIAC
et DE VERNEUIL and an indeterminable brachiopod.

In limestone at a point 41 km northeast of Huolungmen on the same plateau,
R. Konpo found some fossils. Because his collection contained Spirifer of the
striatus group, a strophomenid, Hyolithes and a phacopid, KoBavasur and NONAKA
(1942) suggested Eifelian for this faunule. Nonaka (1944b) confirmed this chrono-
logy when he described Stropheodonta (Leptostrophia) n. sp., Stropheodonta n. sp.,
Gypidula cf. mansuyi GRABAU, Camarotoechia sp. indet., Airypa desquamata SOWERBY
and Spirifer tonkinensis MANsUY.

According to NoNaka, the succession of the Devonian formation near Chin-
shuei railway station on the plateau is in descending order as follows:

f. Green sandstone...... more than 20 m thick

e. Conglomerate containing abundant and laterally thinning granite
boulders...... about 2 m thick

d. Green calcareous sandstone rich in brachiopods, pelecypods, gastropods,
trilobites and other fossils...... about 200 m thick

c. Dark green platy limestone...... about 50 m thick

b. Trachytic tuff containing some fossils...... about 10 m thick

a. Green massive calcareous sandstone...... 30 m thick

No~naka (1944b) discriminated Plectospirifer cf. grabaui YABE and SuGiyAMA,
Hypthyrinda parallelepipeda (BRONGN.) var., Camarotoechia sp. and Schellwieniella
(?) sp. among the brachiopods. The formation, cut by numerous dykes, is steeply
inclined to the NE with a strike N 60°W. It overlies reddish green or green
siliceous slate clino-unconformably and is overlain by late Mesozoic (?) conglo-
merate.

Hou Hung-fei (1959) distinguished Coblenzian and Givetian species among
the brachiopods from the Huolungmen and Chinshuei areas. Recently, HamaDA
(1968, 1971) identified 30 species in 29 genera of brachiopods in NoNAKA’s collec-
tion from Huolungmen and Chinshuei and determined their age to be Siegenian
to Emsian, possibly early Emsian, by the presence of Proschizophoria, Chonostrophia,
Aesopomum, Leptostrophia, etc. This fauna shows close similarity to the contempora-
neous faunas of Kazakhstan and the Altai, but includes also typical genera of
Rheinish-Bohemian, Appalachian, Cordilleran and Australasian regions.

WaN and Yu (1964) classified the Devonian strata in the Lesser Khingan range
as follows:

5. Tungkulan group, about 3,000 m thick, consisting chiefly of liparite and
tuff in the upper part and sandstone in the lower part.
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4. Kenlyho formation, about 1,400 m thick, Givetian; mainly bedded
limestone and sandstone, but porphyrite also included.

3. Upper Huolungmen formation, thickness unknown, Eifelian, composed
of sandstone, limestone and slate with intercalation of acidic lava.

2. Lower Huolungmen formation, 800~900 m thick, Coblenzian ; variegate
sandstone, sericite schist, tuffaceous sandstone, siliceous limestone and
shale.

1. Nichuiho formation, 1,500 m thick, Gedinnian, Silurian; variegate
sandstone, sandy shale, diabase, diabase-porphyrite and tuff.

The slightly metamorphosed Silurio-Ordovician group lies below the above-
mentioned sequence and the Lower Permian above it, both unconformably.

The Clymenia limestone is absent in the above sequence, but is found in the
northern part of the Great Khingan range. As the result of geological surveys by
Wan Ying and Nine Chi-sheng (1957) and Nine and Tanc Ke-tung (1959), and
palaeontological studies by Crmanc An-chi (1958-60) and Hou Hung-fei, the
Devonian system, particularly its middle and upper parts, was well clarified in this
district. Its sequence is summarized by WaN and Yu (1954) as follows:

Famennian Upper Taminshan formation, about 1,600 m thick, chiefly
built up of acidic volcanic rocks and their tuffs with intercalation of andesi-
tic porphyrite; Clymenia limestone in the basal part.

Frasnian Lower Taminshan formation, about 1,000 m thick; tuff, sand-
stone and conglomerate in addition to Alvelolites limestone.

Givetian Kentuho formation, about 300~800 m thick, chiefly composed
of porphyrite, shale and sandstone; Mucrospirifer and other brachiopods
abundant in siliceous limestone and graywacke in the lower part.

Eifelian Wunuerh formation, about 5,000 m thick, coralline limestone
and conglomerate, beside shale and porphyrite.

Silurian-Devonian Lukuo group built up with phyllitic shale, black slate
and sandstone in the upper and coralline limestone in the lower part.

List 1. The Clymenienkalk Fauna of Haishen near Taminshan
(A. C. Cuang, 1958)

Cheiloceras subpartitum MUNSTER
Cheiloceras globosum MUNSTER
Sporadoceras pompeckji WEDEKIND
Sporadoceras biferum PHIL.
Sporadoceras subbilobatum MUNSTER
Sporadoceras latilobatum CORRENS
Sporadoceras spp. nov.
Pseudoclymenia weissi WEDEKIND
Pseudoclymenia spp. nov.
Postprobolites frechi WEDEKIND
Postprobolites spp. nov.
Platyclymenia annulata MUONSTER
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The last group overlies the Ordovician unconformably and the first is overlain
by the Tournaisian Hungshueichuan formation probably with conformity.

Cuanc (1958) is of opinion that the above Clymenienkalk contains a unique
fauna in China which is intimately related to the early and middle Famennian
Sporadoceras-Prolobites fauna of the Rheinland. Yao Shu-chih (1959) disagreed with
CHANG in correlating it with the Yunnanella fauna in South China.

In East Manchuria HaTor1 discovered a fossiliferous limestone at Mishan on the
south side of the Wantashan range. Its stratigraphic succession is as follows:

d. Dark blue tuff containing dark gray quartzite about 10 m thick...... 70m

thick
c. Sandstone with dark gray quartzite intercalations...... 30 m thick
b. Fossiliferous limestone...... 50 m thick

a. Quartzite...... 5 m thick

The last appears to be underlain by metamorphic rocks. Devonian age was
suggested by KoBavasur (1941) for the fossils collected from the limestone at
Shinano village, Mishan-hsien. *

In Nacao and MoriTA’s collection from the same limestone at a point about
8 km northeast of Heitai station, YABE (1940) identified Spirifer (Adolfa) sp. aff. S.
lorigea, Atrypa aspera (SCHLOTHEIM), Leptaena rhomboidalis (WILCKENS), Favosites sp.
and Lioclema (Lioclemella?) sp. Subsequently, YABE and Sucryama (1942) described
two new species, Plectospirifer grabaui and Favosites multispinulosus, and reported
their age to be not older than Givetian. There the Devonian formation which
underlies the Jurassic coal-bearing formation of Mishan, is composed of green tuff,
alternation of black and fine sandstone, coarse sandstone, conglomeratic arkose
sandstone and calcareous sandstone, the last of which transmits into limestones at
various places. The formation strikes ESE, dipping about 40° to the southwest.

On the basis of YU and CHANG’s observation, it is cited in the Stratigraphic
Tables of China (1956) that the sequence of the Heitai formation, about 200 m
thick, is, though discontinuous, pebbly arkose and tuffaceous sandstone beds,
black silicified shale, alternation of sandstone and shale, sandstone beds, impure
crystalline limestone intercalating shale and sandstone, shale beds with sandstone
intercalation, fossiliferous crystalline limestone and a 23 m thick sandstone bed
which overlies gneiss.

Mu (1955) described Devonoblastus heitaiensis (nov.), Yanc (1956, 1958) des-
cribed 28 species in 20 genera of Bryozoa and Tane Chan-chiu (1966) described
10 species in 6 genera of corals, while Hou (1959) criticised YABE and SucIvaMA’s
identification of brachiopods. Yane considered bryozoans collected from 4 hori-
zons to be distinct from early Devonian ones and to be Givetian or Frasnian in age.
Likewise Hou considered the brachiopods from Peichenchutaishan, Heitaichen
to be of Givetian age. This conclusion was supported by Hamapa. On the con-
trary, TeENG believed the Heitai tabulate corals to be Eifelian. Yane and TENG
agreed that the Heitai fauna was distinct from South Chinese faunas, but similar
to those of Central Asia and North America.






