Upper Paleozoic Formations of Coal Fields in North China

Yoshio ONUKI

Introduction

The author was engaged in the investigation of coal fields in North China from
1937 to 1945 and has reported, at least in outline, the results of every investigation
completed. As he submitted all data and specimens to the Chinese Government
following Japan’s surrender in 1945, this paper has been prepared on the basis of
the author’s memories and papers, reports by the North China Development Com-
pany which had previously been sent to Japan, and also the data presented to Japa-
nese scholars visiting North China.

In the coal fields of North China, there are coal seams of the Upper Paleozoic,
Mesozoic and Cenozoic eras. Most of them belong to the Upper Paleozoic era;
those of the Mesozoic era succeed them and are developed regionally, but those of
the Cenozoic era are rare. The coal fields of the Upper Paleozoic era are widely
distributed and contain coal seams of superior quality, so these have been exploited
for a long time, and have been investigated and studied geologically and paleon-
tologically by many researchers. The author examined the stratigraphic order of
the Upper Paleozoic formations and their interrelations, in order to consider
sedimentation facies and crustal movements. He attempted to correlate these
findings with the Upper Paleozoic formations in Central and South China and
those in Korea, and he will present this data as a contribution to the synthetic
study of the Upper Paleozoic formations in North China.

In connection with the preparation of this paper, the author expresses his grate-
ful thanks to Takao Sakamoro, Fujio HommA and Nobuo YamaNoucHi, for their
kind guidance rendered to the author while he was in service at the South Man-
churia Railway Company and later in the North China Development Company,
surveying the geology of coal fields in North China. The author is indebted also to
all persons who presented data and cooperated in his investigation.
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1. Upper Paleozoic Formations and Coal Field Geology

I. Correlation of Upper Paleozoic formations
in the coal fields of North China
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Fig. 1. Map Showing Distribution of Coal Fields in North China,

1. Introduction

Since the Upper Paleozoic formations in North China contain coal seams form-
ing important coal fields, research on those formations can be accomplished by a
stratigraphical study of coal field geology. Further, Mesozoic coal measures are
associated with the coal fields of North China. These coal fields provide favorable
conditions for a stratigraphical study of the complex, from the Paleozoic to the
Mesozoic eras.

The distribution of coal fields in North China is as follows:

1) Eastern provinces: Chi-tung (Shih-men-chai and Kai-lan) ; Shan-tung (Tze-
Po-Chang, Lai-wu, Ta-wen-kou, Hsin-tai, I-chou, Chiu-fu, Y-hsien) ; and Northern
Chiang-su (Liu-chuan).

2) Northern provinces: Hsi-shan in the suburb of Peking ; Hun-yuan; Ta-tung.

3) Northernmost provinces: Yin-shan (Ta-tsing-shan).
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4) Central provinces: Ning-wu; Wu-tai; Southern Shan-hsi (Tai-yuan district,
the area along the Shih-TaiRailway Line, the marginal portion of the Tsin plateau);
and the eastern side of the Tai-hang mountain range (Tzu-hsien—Liu-ho-kou).

5) Southern provinces: Southern side of the Tai-hang mountain range; the
Yellow River basin; Central Honan; and Huai-nan.

I will outline the stratigraphic order of each coal field in North China. The con-
stituent formations are correlated synthetically in Fig. 2, and each bed will be ex-
plained.

2. Carboniferous formation

In the Upper Paleozoic areas of North China, the Moscovian of the Middle
Carboniferous period is well developed, but the Uralian complex of the Upper
Carboniferous period is lacking, and unconformity is present between the Middle
Carboniferous formation and the Lower Permian formation in most places.
Mitsuo Nopa (1950) stated that this relation holds true for North China and
Manchuria.

The Late Carboniferous formation is commonly called the Pen-hsi (or Pen-chi)
series in North China and Manchuria, but after a detailed survey of all coal fields
in North China, the author recognized the necessity of dividing the series into the
Chang-chiu series and Chang-tien series in the Tze-Po-Chang coal field, and the
Ping-ting series and Ching-hsing series in the region along the Shih-Tai Railway
Line. Their interrelations are shown in Table 1.

Table 1. Relation between Late Carboniferous and Lower Permian formations.

Area along the : Enty g
Age Shih-Tai gline Tze-po-chang Division in the past
l
$ [
Lme Perntlian Tai-yuan series { Po-shan series Tai-yuan series
(Sakmarian)
Upper .
Carboniferous Ching-hsing series Chang-tien series Feo-chi seriex
(Uralian)
; Upper
lc\}/hddle : . . . Chang-chiu beds
arboniferous Ping-ting series o Y I
(Moscovian) 1;2:1?

The formations, recently distinguished by the author from the Ping-ting series or
the upper beds of the Chang-chiu series as stated above, are intercalated with flint-
bearing limestone, commonly varying from 4 m to 10 m in thickness. This lime-
stone is given different names in different places: Tang-shan limestone in Kai-lan;
Hsu-chia-chuang limestone in Chang-chiu; Feng-shui limestone in Tze-chuan and
Po-shan; Lin-cheng limestone in Ping-ting and Yang-chuan; Pan-kou limestone in
Tai-yuan; Kou-chuan limestone in Ta-tung; and Fang-shan limestone in Hsi-
shan in the suburbs of Peking.
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Fig. 3 Columnar Sections of the Upper Palacozoic (Shantung System) of Coal Fields in North China
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In the Tze-Po-Chang, Chung-hsing, Liu-chuan and Kai-lan regions, the lower
beds of the Chang-chiu series are developed beneath them, indicating that these
regions were affected by transgression earlier than other regions. The Ping-ting
series and Ching-hsing series cannot be seen in Liu-ho kou in Tze-hsien (prefec-
ture) in Ho-nan Province, which suggests that this area was affected by transgres-
sion later than other regions. This feature shall be regarded as overlapping by
transgression, which advanced from the east.

As stated above, in the North China coal fields there are two cases for the
Ching-hsing series or Chang-tien series, corresponding to the Uralian, i.e. Upper
Carboniferous period. In one case, these series grade into the Permian formation
conformably. In the other, these are not developed, and there is an unconformity
between the Middle Carboniferous formation and the Permian formation. Their
relations are as follows:

A 2 3. | 4 5, 6. 7
Portion of | District along | Tzu-hsien,| Ta-tung, ;
Tzu-chuan,| Shih-Tai line | Liu-ho-kou| Peking- | Kai-lon | Southern |Ghung-hsing,

Po - shan -chuon,| Chigo-tso i- : I~
coal field. (Yang-choon, YLIJ-hsien’ Hsi-shan. Shanhsi | Liu-chuon.

3
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Fig. 4. Boundary between Permian and Carboniferous.
Pl. Permian (Lower) Tai-yuan Series,

} Cases of Conformity Po-shan Series

Cu. Carboniferous (Upper) Ching-hsing Series,
Chang-tien Series.
Cases of Unconformity Cm,. Carboniferous (Middle) Ping-ting Series,
Upper Chang-chiu Series.
Cm,. Carboniferous (Lower) = Lower Chang-chiu Series.
O. Ordovician

NO s ON -

(a) Cases of conformity
Regions along the Shih-Tai Railway Line, including Ching-hsing, Yang-chuan
and Shou-yang, and Tze-po-chang district (exception: part of Tze-Po-Chang).
(b) Cases of unconformity
(1) Regions where the Ching-hsing series is lacking:—Ta-tung, Hun-
yuan, part of Tai-yuan, southern Shan-hsi, Hsi-shan in the suburbs of Peking, and
Lai-wu.
(ii) Regions where the Chang-tien series and the upper beds of Chang-
chiu series are lacking :—Chung-hsing and Liu-chuan.
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(iii) Regions where the Chang-tien series or the upper part of Ching-
hsing series are lacking:—part of Tze-Po-Chang, Hsien-kang-chen, Kai-lan, and
part of Tai-yuan district.

(iv) Regions where the Carboniferous formation is wholly lacking (Low-
er Permian formation covers Cambro-Ordovician formation directly) :—Ho-nan
district, Huai-nan district, part of Ta-tung, most of Hsi-shan in the suburbs of
Peking, and part of Lai-wu.

3. Permian formation

The Permian formation is divided into marginal-facies and central-facies types
by the rock facies of sediments and the stratigraphical conditions of unconformity.
The marginal facies is further divided into Yin-shan and Tsin-pei types, and the
central facies into Tsin-nan and Shan-tung types. On the other hand, the Permian
formation can be stratigraphically divided into three, i.e., upper, middle and
lower beds. The names of strata belonging to the Permian period differ according
to district as shown in Fig. 2, but are classified on the basis of sedimentation facies
as shown in Table 2.

In relation to the table, it should be noted that in the central facies, (1) the gap
of sedimentation is small, (2) the rock facies is fine-grained and the Tai-yuan
series includes limestone, and (3) “A” bed of aluminous shale (Shan-tung type) or
clay (Tsin-nan type) is contained in the base of the upper beds. On the other hand,
in the marginal facies, (1) the gap of sedimentation is big, as seen in the table, and
unconformity is often seen, (2) the rock facies is coarse-grained and the Tai-yuan
series contains no limestone, and (3) the horizon of “A” bed of aluminous shale is
lacking, with apparent unconformity.

In the central facies, the Tsin-nan type shows unconformity between the Tai-
yuan series and the Shan-hsi series, but the Shan-tung type involves almost no
unconformity. The Yin-shan type of marginal facies lacks the Tai-yuan series, but
the Tai-pei type contains the series although it varies in thickness.

(a) Lower Permian formation

It consists of marine deposits, which are named Tai-yuan series, Po-shan series,
Ma-chia-kou series, Ching-shan-chuan series, Shang-yao limestone, Chu-tun beds
and Yung-ting series.

(b) Middle Permian formation

The strata deposited after this formation are terrigenous in North China, and
parallel unconformity is often found between them and Lower Permian strata that
are marine deposits. This relation is the most remarkable in the Yin-shan moun-
tain range, and the Shuan-ma-chun series rests upon the Sinian formation directly.
In the Shan-tung type coal fields, the complex, ranging from the lower limit of
“A” bed of aluminous shale to the upper limit of the marine Po-shan series, is dis-
tinguished by the name of Tze-chuan series in Shan-tung, Ma-chia-kou series in
Chi-tung and Lower coal measure in Huai-nan, and “A” bed of aluminous shale
has an important significance stratigraphically, as has already been stated. The
terrigenous formation is called the Shan-hsi series in the Tsin-nan type coal fields,
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and the corresponding formations are named the Shen-hou beds in Ho-nan and
the Shuan-ma-chuan series in Yin-shan. In both the Shan-hsi series and the Shen-
hou beds, the higher the horizon, the rarer the intercalation of coal seams, and rocks
with yellowish-green and red coloration appear. This red-rock complex is called
the Shih-ho-tzu series in the Tsin-nan coal field, and is divided into upper and
lower parts, with the “A” bed of aluminous shale taken for the key bed of division.
In the regions of the marginal facies, such as Ta-tung, Yin-shan and Hsi-shan of
Peking, an unconformity (a good-sized gap) is found between the complex corres-
ponding to the Upper Shih-ho-tzu series (that is, the Huai-jen series, the Sa-la-tsi
series and the Hung-miao-ling sandstone bed) and the underlying complex (Shan-
hsi series and corresponding formations). Accordingly, the “A” bed of aluminous
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shale is supposed to have formed in the coal fields of Shan-tung type during the
erosion period of this gap.

The Shan-hsi series passes gradually into the Shih-ho-tzu series, so the boundary
between the two can hardly be determined and evidence of unconformity is not
seen in the Shih-ho-tzu series. Therefore, the Shih-ho-tzu series is regarded as
Middle Permian or Upper Permian in age.

(c) Upper Permian formation

“A” bed of aluminous shale occurs at the base in the Shan-tung type coal fields.
This formation has long been known as the Ku-yeh formation in Kai-lan, which
corresponds to the Nan-ting series in Tze-Po-Chang and the upper coal measure of
Huai-nan. It is also represented by the Upper Shih-ho-tzu series in Tsin-nan and
other regions and the upper part of the Ta-feng-kou formation in Ho-nan, in the
coal fields of the Tsin-nan type. In the regions of marginal facies, the Huai-jen
series of Ta-tung, the Sa-la-tsi series of Yin-shan, and the Hung-mioa-ling sand-
stone of Hsi-shan, Peking correspond to this, and all contain Gigantopteris nicotin-
aefolia flora.

(d) Permo-Triassic formation

A complex consisting of red sandstone is better developed in the upper horizon
than the Shih-ho-tzu series, and it is named the Feng-huang-shan series in Tze-Po-
Chang, the Shuang-chuan series in Hsi-shan, Peking, and the Shih-chien-feng
series in Shan-hsi district. The formation distributed along the Shih-Tai Railway
Line was divided by Haruyoshi Fujimoro (1943) into the Chin-chuan formation
and the Hsi-lo-chen formation, in ascending order. Fujimoro (1946) collected
many plant fossils, including Lepidodendron and Calamites, from a quarry in the
vicinity of Hsi-luo-chen hamlet west of Yang-chuan along the Shih-Tai Railway
Line. This red sandstone complex was regarded as Triassic in the past, but, as
these fossils suggest Paleozoic in age, the author provisionally assigns its age to the
Permo-Triassic period. This problem involves the serious questions that the deter-
mination of geologic ages necessiates further more investigations and researches in
detail.

II. Correlation of Upper Paleozoic formations in North,
Central and South China

1. Stratigraphic succession in coal fields of Central and South China

It is necessary to refer to the stratigraphic succession in coal fields of Central and
South China for both the stratigraphic correlation and the consideration of the
geologic age of North China coal fields. The stratigraphic succession in the central
district of Hu-nan Province, in the mountainous district of Nanking, and in the
Chang-hsing coal field of Che-kiang Province is shown in Table 3 to provide an
outline.
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Table 3. Outline of Stratigraphic Succession in Coal Fields of Central China.

Central district, Chang-hsing coal field,

‘ Nanking mountainland

!
Hige i Hu-nan district Che-kiang Province
— I i ‘ ‘ —
\
Thinly bedded muddy ‘ Tung-yang-kang system | Chang-hsing limestone
Upper | limestone ! (120 m) | (20 m)
| |
Tou-ling coal measure* | Lung-tan coal measure* ‘ Lung-tan coal measure*
‘ (80 m) | (300 m)
g - - |
'g Doliolina limestone | Ku-feng formation . Ku-feng limestone
£ | Middle (0-10 m) (10 m)
-
Yuan-chia-chung Chi-hsia formation | Chi-hsia limestone
coal measure** ; (150 m) | (140 m)
| Yoman Tzu-men-chiao lime- Chuan-shan limestone Chuan-shan limestone
| stone (upper) (20 m) (30 m)
Middle Tzu-men-chiao lime- Huang-lung limestone Huang-lung limestone
stone (middle) (100 m) (30 m)
Tzu-men-chiao lime- Ho-chou limestone j
'g stone (lower) (10 m) |
£
= Tzu-shui system** Kao-li formation** | Kao-li shale** (40 m)
g |
& | Lower ‘ (15-50 m) |
8 | ‘
S | Chin-ling limestone ‘
‘ (46 m) |
Chiu-chin-chung man-
ganiferous system | Wu-tung formation** ' Wu-tung quartzite**
‘l‘ (200-300 m) | (270+ m)

* Principal coal measure. ** Thin coal seam is intercalated.

As the table shows, the Lower Carboniferous formation and Middle Permian
formation are locally intercalated with thin seams of coal, but the principal coal-
bearing formations are the Lung-tan coal measure and corresponding strata. The
Lung-tan coal measure is composed of terrigenous marine deposits and yields
Lyttonia fauna and Gigantopteris flora. The fact that the Lung-tan coal measure
yields animal and plant fossils and is intercalated with workable coal seams is es-
pecially important for the correlation of coal measures between North China and
Central to South China. Table 4 shows the stratigraphic succession and index fos-
sils of the Paleozoic coal fields in Central and South China.

The Lung-tan coal measure is the principal coal producer in Central and South
China, as already stated. According to C. T. Huanc (1932), the formations to be
correlated with the Lung-tan coal measure are as shown in Table 5.

Thus, the principal coal measure in Central and South China corresponds to the






