Carboniferous and Permian Systems of Manchuria

Mitsuo Noba

I. Introduction

There are two different kinds of sedimentary facies in the Manchurian Car-
boniferous and Permian Systems. One is the South Manchurian type which is
represented by the Taitzuho System, containing coal and marine formations, and
the other is the North Manchurian type which is represented by the Touman and
Chilin Formations of marine facies. The boundary between the two types is not
clear-cut, but they can be distinguished as follows: The vicinities of Hoeryeong in
Korea and Yen-chi Hsien north of the former are situated at the western rim of the
Touman formation; the vicinity of Chiao-yang-chen on the Shen-Chi Railway
is located at the southern end of the Chilin Formation; the Carboniferous and
Permian Systems in the vicinities of Fu-sung, Meng-chiang and Hui-nan in An-
tung Province belong to the Taitzuho System. Farther west, the Taitzuho System
is most typically developed along the Tai-tzu Ho river and is not found in any
arca north of the watershed between the Tai-tzu Ho and Hun Ho rivers.

In the southwestern part of Manchuria, the South Manchurian type is exten-
sively developed south of the railroad between Chiao-yang and Cheng-te, whereas
the North Manchurian type is largely distributed in the vicinity of Lin-hsi in the
upper reaches of the Shramuren River and in the area farther north. Therefore,
the boundary between the two types may cross the northwestern part of Jeho
Province and extend farther west to the north side of the Yen-shan Mountains.

What, then, is the geological meaning of this boundary line? It may have only
paleogeographical meaning, or it may also have some tectonic meaning. In any
case, this problem needs more detailed studies in association with the investigation
of the so-called Mongolian Geosyncline.

II. The Carboniferous and Permian Systems
in South Manchuria

1. General description
In South Manchuria the marine Middle Carboniferous System rests extensively
in parallel unconformity on the marine Middle Ordovician System. The marine,
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lacustrine, and fresh-water sediments of the coal measures of the Permian system
are developed, in turn, parallel-unconformably on the Middle Carboniferous
System. Since these stratigraphic relations are completely the same as in North
China and Korea, one must refer to the stratigraphy of these districts to study the
later Paleozoic System in South Manchuria.

A. Taitzuho district and southern part of the Liao-tung Peninsula

The name Taitzuho System was given by Takao SakamoTo?® to the Car-
boniferous and Permian Systems in South Manchuria. The writer24-26,28,30732,
35-37 studied the geology of this system for many years and the results of this study
in the Tai-tzu-ho district and the southern part of the Liao-tung Peninsula are
summarized in Table 1.

Table 1. Stratigraphic Sequence in the Taitzuho System.

Mi@ci{li{% wﬁtign .................. Lower Cretaceous
\'IisAaichig.ASerijz§ .. A .( ................... Upper Permian
Taitzuho Liliar:g é:ﬁes ........................ Lower Permian
System Huangchi Series (Yatang Series) ........ Lower most Permian
ﬁgﬁhsrirseries .......................... Middle Carboniferous
SSUYETL SETES « « e« v vv e s enneeanrneennnens Middle Ordovician

All boundaries are unconformable except the boundary between the Huangchi
Series (Yatang Series) and the Liutang Series. Moreover, in the Niu-hsin-tai coal
field, the strata of unknown age are developed unconformably between the
Penhsi Series and Ssuyen Series.

The distribution area of the Taitzuho System in South Manchuria is divided
into two districts, the Tai-tzu-ho district and the southern part of the Liao-tung
Peninsula. To the Tai-tzu-ho district belong the coal fields of Yen-tai (Fig. 5),
Chang-tai-tzu, Han-po-ling (where the Penhsi Series alone is developed), Pen-
hsi-hu (Fig. 6), Niu-hsin-tai (Fig. 7), Tao-yuan-kou, Pien-ling, Hsiao-shih and
Tien-shih-fu-. To the Liao-tung district belong the coal fields of Fu-chou (Fig. 8),
Tiao-hu-chu (where the Penhsi Series alone is developed), Chien-shih-hui-yao-tun
and Tung-chia-kou.

The generalized explanation for the Taitzuho System along the Tai-tzu Ho and
in the southern part of the Liao-tung Peninsula is given below.

a. Penhsi (Penchi) Series

This series was named by LEe and Cao'® with Pen-hsi-hu as its type locality.
In general, the Penhsi Series rests with parallel unconformity upon the Ssuyen
Series of the Middle Ordovician, and belongs to the Middle Carboniferous
Moscovian. It consists mainly of alternating shale and sandstone, intercalated with
several layers of limestone. The predominant color of this series is characteristic
reddish ochre. Reddish-ochre shales are remarkably developed in the basal part.
It often contains aluminous shale, fire clay and thin coal seams. Nodular limonite
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ore is found in the reddish-ochre aluminous shale. In the Tai-tzu-ho district,
black to grayish lenticular cherts are sometimes found in the upper part of the
series. The total thickness of this series is estimated to be 70 to 90 m in southern
Liao-tung Peninsula, and about 120 m in the Tai-tzu-ho district. Its age is as-
signed to the Middle Carboniferous Moscovian on the basis of the following fossils:
Foraminifera

Nodosinella padangensis LANGE

Cribrogenerina cf. permica LANGE

Textularia exima D’ EICHWALD

T. thorax L.LANGE

T. cf. gibbosa D’EicHWALD

Climacammina antigua BRADY

Tetrataxis parviconica LLEE and CHEN

Lagena permica LANGE

Bradyina nautiliformis v. MOLLER

B. cf. rotula (D’ElcHWALD)

Staffella spaeroidea (v. MOLLER)

S. confusa LEE and CHEN

Ozawainella angulata (COLANI)

Fusulinella chaor (LEE)

F. bocki v. MOLLER

F. biconica (HAYASAKA)

F. colani (LEE and CHEN)

F. praesimplex (LEE)

F. irumensis HuziMmoTo

F. cf. rhomboides (LEE and CHEN)

Boultonia willsi LEE

Schubertella magna LEE and CHEN

Fusulina Konnoi (Ozawa)

F. ¢ylindrica F1scHER DE WALDHEIM

F. teilhardi (LEE)

F. cf. pankouensis (LEE)

Brachiopoda

Spirifer (Choristites) mosquensis FIsCHER

S. (Ch.) jigulensis STUCKENBERG

S. (Munella) nikitini TSCHERNYSCHEW

S. (M.) tschernyschewformis OzAKt

Squamularia asiatica CHAO

Martinia semiplana WAAGEN

Marginifera timanica TSCHERNYSCHEW

Camarophoria meyert tetraplicata OzAKI
Corals

Arachnastraea manchurica YABE and HavAsaka
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A. manchurica forma sinuoseptata Y ABE and EcucHr
A. manchurica forma coreanica YABE and EcucHI

A. mollert STUCKENBERG

Cystiphora manchurica YABE and HAyAsaka

C. manchurica forma podolskiensis DOBROLIUBOVA

C. manchurica forma humboldti (STUCKENBERG)

C. manchurica forma kikkawar YABE and HAYASAKA
Syringopora reticurata GOLDFUSs

Chactetes asiaticus YABE and HAavAsaka

Some plant remains, such as Lepidodendron aculeatum STERNB. and Calamites cf.
Suckowi (BRONGN.), are found in the carbonaceous shale in the middle part of the
series, which further justifies its assignment to the Moscovian.

b. Huangchi Series (Yatang Series)

The type locality of the Huangchi Series is Huang-chi-kou, about 3km west of
Pen-hsi-hu. In both lithology and fauna, the series in the Tai-tzu-ho district is
remarkably different from that in the southern Liao-tung district, as the former
contains no limestone while the latter is intercalated with many layers of lime-
stone; the features of the latter are quite identical with those of the lower part of
the Jido Series in Korea and the Taiyuan Series in North China. Therefore,
Shoshird Hanzawa? proposed the name Yatang Series for the writer’s Huangchi
Series in the southern Liao-Tung, taking the name of Ya-tang Bay.

In every coal field of Manchuria, the unconformity at the base of Permian is
very distinct paleontologically and stratigraphically.

Along the Hun Chiang river, Tung-pien-tao, a distinct unconformity is found
between the Penhsi Series and the Takang Series, which is the Permian coal-
bearing formation, as will be mentioned later. 2939 The writer3*2® also found an
unconformity at the base of the Taiyuan Series in North China, which is equivalent
to the Yatang Series. These unconformities are the most important data verifying
the absence of the Upper Carboniferous Urlian. This is the basis on which the
writer defined the base of Permian.

The Huangchi Series in the Tai-tzu-ho district consists of sandstone, sandy
shale, shale, fire-clay and coal, and constitutes the so-called Lower coal-measures
in this district. The total thickness of the series is estimated to be about 70 m.

In the shale of this series many plant fossils listed in Table 2 are found, and 15
genera and 20 species are identified. Among them, more than 8 genera, including
Lobatannularia, Emplectopteridium, and Tingia, are characteristic to the Orient.

Thus, it is recognized that the Oriental flora was already rather remarkably
differentiated. As an element of Mesozoic flora, there is only one species of genus
Cladophlebis. By reference to 9 species common to Europe and the Orient, the
geological age of this series is assigned to the Stephanian to Lower Rotliegende,
as seen in Table 3.

For a detailed determination of the geological age, more precise correlation with
North China and Korea is needed. The writer referred to the data by T. G.



CARBONIFEROUS AND PERMIAN SYSTEMS 329
Table 2. List of Fossil Plants in the Taitzuho System.
= Huangchi
. Series Penhsi series Liut.ang Tsaiqhia
e SN series (Yatang series series
- T series)
\\\\\ Locality ;T:? "‘:Fs e ? . _a
1. Calamites Suckowi (BRONGN.). ... ........ P ¢« X X | X
2. C.cf. Cisti BRONGN. .. ..ivvuneenn.. . e X e | X
3. C.8D:c svsssnsvensaspamass sasasss soas . e X X | X X
4. Annularia orientalis KAWASAKI. .. ........ . ¢« X e | X X
5. A. stellata (SCHLOTH.)................. . e X e .« X
6. Lobatannularia sinensis HALLE . .......... . o X e .« X
7. L. inequifolia (TOKUNAGA) ............. . e e X | e e X
8. Sphenophyllum oblongifolium (G. et K.) .. .. . e X e | X X X
9. Sph. emarginatum BRONGN.. .. ........... . e e e | X
10. Sph. verticillatum SCHLOTH. ............. . e X
11. Sph. orientale KAWASAKI ............... . e o e | X
12. Sph. Thonii MAHR. .. ..........c...... . e s e I X X X
13, SpHuSPrscssssvasssssossaisswwmaiss . L e o s | X
14. Bowmanites laxus HALLE .. ............. . ¢ X
15. Pecopteris hirta HALLE ................. . e s e | X X
16. P. polymorpha BRONGN. . ............... . o e . X X
17. P. tuberculata HALLE . ................. . e e e | X
18. P. cf. ¢yathea (ScHLOTH.) .............. . e e e | X
104 Py 8D s mmsmsns 5w e 5,58 s 1 5 grangnsns, 6 . e e e | X e X | X
20. Pecopteridium manchuricum Kaw. ......... . L
21. Cladophlebis Nystroemit HALLE .......... X e X e | X e X | X
22. Neuropteris spp. (N.SP.)..vvunvenneenn . . X X e | X X e | X
23. Neuropteridium? yongwolensis Kaw. ...... . e X X | X
24. Callipteridium koraiense (TOKUNAGA). . .. .. . o X e « X X
25. Odontopleris? subcrenulata (Rost) ........ . e X
265 O 86 500 mmimmes. o 50 5 500508 6 5o wioss 5 5] e 0 s 578 . e e e X X
27. Emplectopteris triangularis HALLE ........ . e e e | X X
28. Emplctopteridium alatum Kaw............ . e X e e X X
29. Protoblechnum Wongii HALLE. .. ......... . ) e X X
30. Taeniopteris multinervis WEIss. ... ........ . e o e | X
31. T. Schenki STERZEL ................... . L ¢
32. T. punctulata KAw. .. ................. . e s e | X
33. T. Nystroemit HALLE. . ................ . e ¢ e | X
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Table 2. (Continued)
Huangchi
Series | Penhsi ‘ series Liutang |Tsaichia
| series (Yatang | series series
N | series) 3
Z |®2 § 2|2 8§ £ B
Fossil | F |8 5 115 5 %%
- - ] g & s A A X R A
34. T. ngzz HALLE ..................... . 3 & @ X
35. T. taiyuanensis HALLE .. ..........ooo. . o« e . e« o X
36. 7. serrulata HALLE . ..........c..ov... . ‘ - . v ¢« X
87, T.8p. @ {N.SP.) swsesissemesesssumons . e s e | X
38. T.sp. b (n.sp.) covvvvvninnniinnns . . e e &« & ®» | X
39. Giganlopteris nicotinaefolia SCHENK ... .. .. . [ o o e e e X
40. Chiropteris reniformis Kaw. ............. ; . l e e e ‘ e « X ‘
41. Lepidodendron oculisfelis (ABB.) .......... s Il % e ix s % |
42, L. orientale KOIWAT .. ... ... ... . | .
43, L. Yabei KOTWAI ... oo vvvinvnvnnnennnn . | = = o | e e X
44, L. Gaudryt RENAULT .. ..........ooonns - N . X f
45. L. aculeatum STERNB. . . . oo ovuueeennnn N | !
46, L.SP. «ovvnnvissosansnsenssasossennn . i X X e | X i
47, Lepidostrobus Sp. .. ..o vvvviiiiii . |« = e e X ‘
48. Sigillaria sp. (N. SP.) «ovvviiee e ; . | « o o | X E
49, Sigillariostrobus? Sp. ... ; . e e e | X
50. Stigmaria asiatica Jonom. et Gor. ....... ‘ . X e | X % ‘
51. 8. ficoides (STERNB.) . ... voneeenen e |5 % =|®m % = |
52. Cordailes principalis (GERM.) ............ . : X e | N ;
53. C. Schenkii HALLE « ..o o ovoneeeennnn. e Ix ox xlx x x|x
54. C. parvifolius Kaw. ... .. . « e e X !
55 Gl SPDs waras s 5 mmsnm e srsrarmn v s g aram . x . . X X
56. Cordaicarpus SP. «.oovveveenennennenen . ] . . . ‘ %
57. Cordaianthus sp. ..............c.oo.... . e e e x
58. Samaropsis? taiyuanensis HALLE. . ... ... .. . « X ‘
59, 8. 8P :emmmncisnmunns s nnanng s nwEs . o X e ‘ X e X
60. Trigonocarpus? Norinii HALLE. ... .... ... e e e e lx
61. Tingia carbonica (SCHENK) . ... .......... A i . e X
62. T. Hamaguchii KoNNO ................ . . X . ’ X . X
63. T. Kikkawai (TOKUNAGA) . ............. . A T
64. T. elegans KONNO ............oiiinn, . [ . o . . X
65, T.Sp. (1. SPL) snanssssoswsnsssnmenass . . e e X I
66. Baiera SpP. . ... ooiiiiii e . Lo o s X . ; X

o BOeraSPPesas ¢ v wasis i s musanas
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Table 3. Vertical Range of the Plant Fossils in the Huangchi Series
Which are Common with European Flora.

Carboniferous | Permian
Age Ty p o , T
= =] 38 g ‘ Lo
« < = = | 88 | .&
= o= v s = o= | '3
svecific N E 5 =3 S | Z¥ %
Specific Name s | E - & < | o | =
E | 8 T a2z | & [T7v 7 | @
A |z | LMU @ L. U. N
Calamites Suckowi (BRONGN.) x | % X X X < X
(. Cisti BRONGN. . . > %
Sphenophyllum oblongifolium (G. et K.) . . o e e x X
Sph. verticillatum Sr.oTH. S . . e < X
Odontopteris subcrenulata (Rost) I . . . . X
Callipteridium trigonum FRANKE
(syn. C. Koraiense TOKUNAGA) . . . e . ‘ X
| |
Lepidodendron Gaudryi RENAULT . . o e o | X
Stigmaria ficoides (STERNB.) X [ X X X | X |X

HALLE® in Shan-hsi and by Kawasakr'® in Korea, and recognized that the
Huangchi Series is to be correlated with the lower part of the Yuechmenkou
Series, namely the Taiyuan Series in Shan-hsi and the lower part of the Jido
Series in Korea. Though characteristic fusulinid fossils of the Sakmarian have
not yet been found, the writer concluded that the Huangchi Series belongs to the
lowermost part of the Permian Period on the basis of the above considerations.
Since then, many marine animal fossils have been found from the Huangchi and
Liutang Series in the Tai-tzu-ho district, and these will be mentioned in the para-
graph on the Liutang Series.

The Yatang Series in the southern part of the Liao-tung Peninsula is composed
of the so-called black-rock group, and constitutes the Lower coal-measures, as
in the Tai-tzu-ho district. At its type locality in the Fu-chou coal field (Fig. 8),
the Yatang Series consists of shale, sandy shale, sandstone, limestone, chert,
fire-clay and coal. The total thickness is about 100 m. The fire-clay beds are
always developed at the base of this series.

In Fu-chou the following fossils are abundant in the limestone and shale of
this series.

Foraminifera

Nodosinella padangensis LLANGE
Textularia exima D’ ExcHWALD

T. thorax LANGE

Cribrostomum moller: LEE and CHEN
Climacammina sp.
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Fig. 2. Geologic Columnar Section of the Fu-chou Coal Field.

Tetrataxis parviconica LEE and CHEN
T schellwieni Ozawa

T planolocula LEE and CHEN
Ozawainella angulata (CoLANI)
Quasifusulina longissima (v. MOLLER)
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Qu. longissima var. tenuis (LEE)

Schwagerina richthofeni (SCHWAGER)

Sch. expansa (LEE)

Sch. vulgaris cf. var. kozui (LEE)

Pseudoschwagerina glomerosa (SCHWAGER )

Ps. muongthensis (DEPRAT)
Brachiopoda

Productus taiyuanfuensis GRABAU

P. cf. volgensis STUCKENBERG

Derbyia hemispherica WAAGEN

Streptorhynchus kaysert SCHENK

Martinia semiplana WAAGEN

Chonetes semicircularis CHAO
Pelecypoda

Lima sp.

Limatulina sp.

Pseudomonotis sp.

Nuclopsis anthraconeilloides CHAO

Cephalopoda

Huanghoceras linchengense YIN
Bryozoa and crinoides
Genus and species indet.

There is no doubt that the geological age of this series is Sakmarian and is
correlated with the Taiyuan series in North China, as well as with the lower part
of the Jido series (coal-measures) in Korea.

Moreover, in Fu-chou, such plant fossils as Calamites Suckowi (BRONGN.),
Annularia stellata (Scurotn.) and Cordaites Schenkii HALLE are found in shale
accompanied by limestone in this series.

¢. Liutang Series

The Liutang Series constitutes the so-called Upper coal-measures and rests
conformably on the Huangchi Series. The type locality is the Liutang Mine,
2.7 km west of Pen-hsi-hu (Fig. 6). This series does not crop out in the southern
part of the Liao-tung Peninsula except at Fu-chou, where its lower part alone is
developed. However, its lithic character and fossils are almost identical with those
of the Tai-tzu-ho district.

This series consists of sandstone, shale, fire-clay and coal, without limestone.
Coal is found mostly in the lower part, while the sandstone is richly developed in
the upper part. Shales of the lower part are carbonaceous, while those of the upper
part are red-ochre or green and are associated with good aluminous shales and
fire-clay bed A. The total thickness of the series is estimated to be about 170 m.

Many well-preserved plant fossils are found in the carbonaceous shales in the
lower part of this series, and important species are listed in Table 2. Among them,
19 genera and 41 species are identified. Chatacteristic Oriental plants such as
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Table 4. Vertical Range of the Plant Fossils in the Liutang Series
Which are Common with European Species.

\\ Carboniferous ‘ Permian
\ Bt i S
Ag\ s lg | 8 | 5|23
s s | < g S o 3
Species e § E ] é«_f = 79427 ‘ 2
~_| A |2 | Lmu | & | LU ' o
Calamites Suckowi (BRONGN.) X X X X X X t X X ‘
C. Cisti BRONGN. . . X X X X X \
Annularia stellata (SCHLOTH.) . . . ¢« X X ¥
Sphenophyllum Thonii MAHR . . . o . % %
Sph. oblongifolium (G. et K.) [ . . & @ x| %
Sph. emarginatum BRONGN. : . . . . . X %
Pecopteris polymorpha BRONGN. . . . e X X
Callipteridium trigonum Fr. (C. koraiense T.) . . e e e X X
Taeniopteris multinervis WEISs . . o« e e . %
T. Schenki STERZEL . ® . . . o X
Lepidodendron Gaudryi RENAULT . . o e . X X
Stigmaria ficoides (STERNB.) X X X X X X X
Cordaites principalis (GERM.) . . X X X X | X

Lobatannularia, Pecopteridium, Emplectopteris, Emplectopteridium and Tingia are
predominant, occupying about 2/3 of the total number. Therefore, the differen-
tiation of the Far Eastern floral province in this series is more remarkable than in
the Huangchi series. As seen in Table 2, 26 species make their first appearance
in this series and are characteristic to it. However, Neuropteridium, Chiropterts,
Taeniopteris and Cladophlebis are Mesozoic floral elements.

Among the flora in this series, 13 species are common with European species;
their geological age is given in Table 4. Taeniopteris multinervis Weiss and 7', Schenk:
STERIEL are especially characteristic to the Lower Rotliegende of Europe, and
Sphenophyllum Thonii MAHR is abundant in the same age. Therefore, there would
be no objection to assigning this series to the Lower Rotliegende.

The writer also compared the plant fossils of this series with that of Shan-hsi.
The results indicate that this series almost corresponds to the upper part of the
Yuehmenkou Series. If it is younger, it is perhaps equivalent to the basal part of
the Lower Shihhotzu Series. It is clear, however, that this series is contempora-
neous with the upper part of the Jido Series in Korea, from the comparison with
the plant fossils in the Heian System.

Three collected specimens of Chiropteris reniformis KAWASAKI are noteworthy.
This species is found only in the upper part of the Kobosan Series in Korea and
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Shihhotzu Series in Shan-hsi. From this standpoint the geological age of the
Liutang Series in Fu-chou must be reconsidered.

Mention should be made also of the sedimentation facies of the Huangchi and
Liutang Series in the Tai-tzu-ho district. Formerly, Tsutomu OGcura®” had found
abundant radiolarian species and sponge spicules from the shale and pyritiferous
nodules in the Huangchi Series at Pen-hsi-hu and Yen-tai, as well as Ammodiscus—
siliceous foraminifera—from the shale in the Liutang Series, and he concluded
that the coal-measures in these districts are of brackish deposition while the inter-
coal beds are pure marine sediments.

Since then, the writer®:3® collected many specimens of small gastropod
fossils, namely Sphaerodoma r-endoi Nopba, Sph. sp. and Naticopsis sp. from four
layers of black limestone, 20-50 cm thick, intercalated within the black shale,
about 5 m in thickness, that overlies the coal seam in the lower part of Huangchi
Series, south of Chuan-chia-pu-tzu, Tien-shi-hu coal field. Cordaites sp. and
Stigmaria sp. were collected from the gray sandstone, intercalated with black shale,
which lies about 20 m above the uppermost layer of limestone. Therefore, it is
clear that these limestone layers must belong to the Huangchi Series.

The writer also collected the following animal fossils from the dark gray shale
in the lower part of the Liutang Series, which crops out in the gully west of Hsiao-
nan-kou, Niu-hsin-tai coal field.

Brachiopoda

Chonetes latesinuata (SCHLOTH.)
Ch. pygmaea Loczy
Ch. substromenoides HuaNG
Ch. spp. (n. sp.)
Waagenoconcha cf. purdoni (DAvID.)
Productus taiyuanfuensis GRABAU
P. gruenewaldti KroTow
Marginifera pusilla SCHELLw.
Linoproductus koninchianus (VERNEUIL)
L. sp.
Striatifera sp.
Schellwienella regularis Huang
Sch. sp.
Pelecypoda
Aviculopecten manchuriensis CHAO
Lima striatoplicata CuAO
Nuclopsis sp.
Gastropoda
Paromphalus cf. mapingensis GRABAU
Cephalopoda
Orthoceras sp.
Aphelocerus sp.






