North Ta-tung Coal Field

Yoshio ONUKI

I. Introduction

A. LOCATION AND ACCESSIBILITY

The Ta-tung coal field is a general name of a coal-producing province lying
southwest of the Ta-tung prefectural castle on the Pei-ching to Pao-tou railroad
line. The coal field extends over Ta-tung, Tso-yun, Huai-jen, Shou-hsien, Ping-lu,
and Yu-yu-hsien for about 150 km from northeast to southwest, and it varies from
17 km to 30 km in breadth from northwest to southeast. The total area is about
3,000 sq. km (See Fig. 1).

A branch line of the Pei-ching to Pao-tou line runs 20 km from the Ta-tung
station to Kou-chuan in the northeastern part of the coal field; private tracks were
laid for 4 km to Yung-ting-chuang, for 3 km to Mei-yu-kou, for 6 km to Pao-chin,
and for 9 km to the Pai-tung mine. These lines still existed in 1945. The Ta-tung
coal field lies to the west of Shuo-hsien on the North Ta-tung—Pu-chou line which
extends from Ta-tung to Tai-yuan in Shansi Province. Coal mining is done by
primitive methods in the western parts of Huai-jen, Tai-yueh-chen and Shou-
hsien regions, and in the valleys which are located within an area tending from
Ta-tung to Yun-kang to Tso-yun district of the coal field.

B. History oF THE INVESTIGATION OF THE COAL FIELD
1. Investigation before the Mapping Survey

Prior to 1937, the Tsin-pei Mining Bureau and the Pao-chin Co. operated mines
at Yung-ting-chuang, Mei-yu-kou, and Pao-chin in the northeastern part of this
coal field. In February 1938, the South Manchuria Railway Company was en-
trusted with the management of these mines, and the subsequent coal production
increased. In January 1940, the Ta-tung Coal Mine Company was established, and
the management was transferred from the South Manchuria Railway Co. to this
new company. The Ta-tung Coal Mine Co. produced coal from the shafts at Yung-
ting-chuang, Yu-feng (formerly Mei-yu-kou) and Pao-chin, and furthermore,
opened new pits at Tung-chia-liang, Pai-tu-yao, Pai-tung, Pao-tsang and Showa
(Chao-ho, in Chinese). The mines prospered to such an extent that the annual
output amounted to 2,500,000 metric tons.
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Fig. 1. Quadrangles of the Ta-tung coal field under survey (1938-1944).

1. Ta-tung 8. Chen-ho-pao 15. Wang-pien-chuang
2. Huai-jen e 9. Yun-kang 16. Wu-chia-yao

3. Tai-yueh-chen e 10. Nan-hsin-chuang 17. E-mao-kou

4. Ma-i-hsiang e 11. Tiao-wu-tsui e 18. Kao-shan-chen

5. Shou-hsien e 12. Pai-tu-yao 19. Feng-chen

6. Tso-yun e 13. Chang-liu-shui

7. Kao-chia-yao e 14. Yao-tzu-tou

This coal field was first surveyed in 1919 by Sanno Kapokura, a Japanese
geologist, who pointed out its importance. Among the Chinese geologists, Wang
Chu-chuan surveyed the entire coal field and reported the outline in 1921.

In 1936, Toshio TAKEYAMA, geologist of the South Manchuria Railway Co.,
surveyed the Kou-chuan district which is located in the northeastern part of this
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coal field. He discovered a kaolin deposit of superior quality in the Permian Coal
Measure. In December 1937, Fusao Uepa, Hikoji Morita, and Hajime Yosmi-
ZAWA, geologists of the South Manchuria Railway Co., investigated the geology of
the working areas of the Tsin-pei Mining Bureau and the Pao-chin Co. in the
northeastern part of this coal field.

2. Mapping Survey

The detailed geological survey plan; for the overall coal field was established by
the South Manchuria Railway Company in 1938, and the field party, the chief of
which was Hikoji MoriTA, was organized under the direction of Takao SakamoTo.
According to this survey plan, the coal field was divided into 240 quadrangles each
of which had an area of 12 sq. km.” These quadrangles were delimited by a set of
parallel lines 4 km apart which estended from east to west and another set of
parallel lines 3 km apart which extended from north to south. A detailed geological
survey was scheduled to be performed in succession for every quadrangle. The field
party was divided into the geology team, the surveying team and boring team. The
surveying team made the topographic maps on a 1:10,000. After the actual survey-
ing the geology team used these topographic maps for their general geological
survey of which the primary purpose was the gathering of fundamental data for
economic exploitation. This was done by emphasizing the modes of occurrence of
the coal seams. Then, the boring team decided the bore sites and examined the
boring cores. By 1940, the detailed survey of the following 13 quadrangles (156 sq.
km) was completed, covering an area extending from Kou-chuan westward to
Chang-liu-shui.?

1. Yung-ting-chuang sheet Hikoji MoriTa

2. Pai-tung-tsun sheet Hikoji Morita and Toshiji TAKAHASHI
3. Yin-tang-kou sheet Michisu Mukar

4. Ssu-lao-kou Yoshio ONUKI

5. Yen-yai sheet Yoshio ONUKI

6. Wei-chia-kou sheet Yoshio ONUKI

7. Lao-yao-kou sheet Yoshio ONUKI

8. Chang-liu-shui sheet Yoshio ONUKI

9. Mei-yu-kou sheet Yoshio ONUKI
10. Yu-feng mine sheet Hikoji Morrta and Toshiji TAKAHASHI
11. Pai-tu-yao sheet Hikoji Morrra and Michisu Mukar
12.  Pao-chin sheet Chang Li-nsu
13. Nan-hsin-chuang sheet Chang Li-nsu

1) Up to 1943, the coal field was regarded as being 120 km long from NW to SE, 17-
30 km long in breadth, and 2,400 sq. km in area. After investigations by H. Morita and C.
Hasegawa in 1943-1944, the northern limit was widened and the area was greatly increased;
total 250 quadrangles, 3,000 sq. km.

2) The stratigraphical results were compiled in “The Preliminary report of the Ta-tung
Coal Field geologic survey party,” and the outline was introduced by Chang Li-hsu in

Jour. Geol. Soc. Jap., vol. 48, no. 575, 147-150, 1941.
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The results were published under the title of ““The explanatory text to the
Northern Ta-tung Coal Field geologic maps by the Industry Department, United
Autonomies of Mongolia.” The map survey investigators were Kenichi Oxi,
Kenkichi Masusuchi, Toshiji Takanasui, Sakujiro Kompg, Michisu Muxkai,
Chang Li-msu, and I, Yoshio Onuki, and Hikoji MoriTA who was chief of the
party. I joined Hikoji Morita in the Mongolian Resources Investigation Party,
which was organized by the Mongolian government in 1939, and we surveyed the
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Fig. 2. Survey plan for making geological explanatory sheets
(scale 1: 10,000) in north coal field.

e 1. Yun-kang e 7. Pai-tu-yao Mine e 13. Chang-liu-shui

e 2. Kao-shan-chen 8. Pai-tung Mine 14. Shao-ho Mine

e 3. Nan-hsin-chuang 9. Tung-chia-liang Mine e 15. Yao-tzu-tou
4. Pao-chin Mine 10. Yung-ting-chuang Mine e 16. Wang-pien-chuang
5. Yu-feng Mine 11. Pao-tsang Mine

e 6. Tiao-wo-tsui 12. Yen-yai
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Outcrop of Tai-yuan “20m seam” at Chin-shan-ssu, Ta-tung coal field.
(black: coal, white:kaolinite. The person in the middle is the writer.).

Wu-chia-yao district in the central part of the Shuo-hsien region in the southern
coal field.

In 1941, the investigation work was assumed by the Investigation Bureau of the
North China Development Co. and the survey was continued by Hikoji MoriITa,
chief of the party, and others under the direction of Fujio Homma and Nobuo
YamanoucHI. From 1941 to 1944, 12 sheets of maps for the area extending between
Yun-kang-chen and Kao-shan-chen along the Shih-li-ho (144 sq. km), and 18
sheets of maps for the region extending from E-mao-kou in Huai-jen to Wang-pien-
chuang (216 sq. km), were completed, and also the arca extending from the north
of the Shih-li-ho to the west of Feng-chen was surveyed in order to decide the
northern limit of this coal field. The survey from 1941 to 1944 was chiefly directed
by Hikoji Morita with Chozaburo Hasecawa and Kiyoto Kivonara assisting;
I examined some of the boring bores.

This survey work is summarized as follows (See Figs. 1, 2, and 3):

1938-1940

(a) Mapping survey of the Northern coal field between Kou-chuan and

Chang-liu-shui, 13 sheets, 156 sq. km (See Fig. 3).

(b) Boring at three sites, i.e., Chang-liu-shui, Tiao-wo-tsui, and Nan-hsin-

chuang.

(c) Rough survey of Wu-chia-yao district in the central coal field.

(d) Rough survey of the western region of Shuo-hsien in the southern coal
field.
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1941-1944

(a) Mapping survey of the area along the Shih-li-ho between Yun-kang-chen
and Kao-shan-chen, 12 sheets, 144 sq. km.

(b) Mapping survey of the E-mao-kou—Wang-pien-chuang district in Huai-
jen-hsien in the northern coal field, 18 sheets 216 sq. km.

(c) Rough survey of the western region of Feng-chen in the northernmost coal
field.

(d) Boring at 5 sites, i.e., Yu-kang-chen, Kao-shan-chen, Pai-tu-yao, Yao-tzu-
tou, and Wang-pien-chuang.

Table 1. Stratigraphic Order of Ta-tung Coal Field*

|

Period Formation Character ‘ Thickness
| (m)
Alluvial formation } 10-40
Loess, etc.
| : 2-80
Quaternary | e et rrm e |
I Diluvial formation Conglomerate } 2-5
} Basalt - 40-100
Tertiary? | Tso yun series . Red clay 150
! Hun yuan series 1 Andesmc agg]omerate 1 5-30
Cretaceous? |- | R ——————— ;
| Nan hsxn series Red shale and sandstone \ 25-160
. Yun-kang series ngte sarlldstonet | 30-100
Jurassic S | & o Lo N j
_ Ta-tung series Upper main coal measure 214-320
Triassic (Uppermost) - :
Upper Hual-Jen series Red-colored rocks ‘ 0-340
Permian Middle Shan-hsi series Sandstone and shale 0-170
Lower Tal yuan series Lower main coal measure 0-130
Carboniferous | Middle | ng -ting series Shale and sandstone | 0-45
Middle |
|
Ordovician Ordovician formation | Limestone and dolomite 0-300
Lower
Upper s :
——| Cambrian formation 10 olitic and worm-like 35-450
Cambrian Middle | BRI
Lower Man-tou series Red shale and sandstone 0-170
Archeozoic Sang-kan gneiss

* This table is modified after Hikoji Morita, - Unconformity.
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From 1938 to 1944, 43 sheets of maps totaling 516 sq. km were completed, and
bores were made at 8 sites. Of the 43 sheets, printing of 13 with their explanatory
texts were completed. Others were forwarded for printing or were being prepared
for printing at the end of World War II so the report, unfortunately, was not
completed. Moreover, Chozaburo Hasecawa had summarized maps of 1:10,000
scale and made a geologic map of 1:50,000 scale, but this map was not printed.

II. Geology (I) Pre-Upper Paleozoic Era

A. GENERAL REMARKS

Within this coal field and its marginal region, Sang-kan gneisses, Lower
Paleozoic formations, Upper Paleozoic formations, Mesozoic formations, Tertiary
complexes and Quaternary complexes were found. The nomenclature for these
formations is shown in Table 1. The stratigraphic order and geologic structure of
this coal field present an important key to the understanding of the general feature
of the geologic order and of the crustal disturbance in North China.

B. Sang-kaN GNEIss

This is the oldest rock series found in this coal field and is composed of granitic
gneiss and schists of various kinds distributed on the eastern and the northern
margin of this coal field.

C. MAN-TOU SERIES

This series consists of complex red-colored shale and sandstone belonging to the
lower Cambrian period. It has conglomerate at the base, and it overlines the
San-kan gneiss to form an angular unconformity. This series is distributed widely
along the eastern margin of the coal field, and from a high point its distribution
can be seen at a glance because the red-colored rocks are well exposed. This series
has a zone containing pseudomorphs of salt discovered by Fusao UEpa in 1937 in
the vicinity of Yao-tsu-fang on the southern foot of Chi-feng-shan (Uepa, 1939).
The sandstone of this series sometimes contains ripple marks, which suggest the
series was deposited in a wide lagoonal area at high temperatures and in a dry
climate.

D. MippLE AND UprpPER CAMBRIAN FORMATION

This formation consists of oolitic and worm-like limestone which occurs in
zones in the eastern margin of the coal field, and forms the high and steep Kou-
chuan mountains. It occurs with the dolomite and the limestone of the Ordovician
period which will be described later. This series differs strikingly from the Man-tou
series in its resistance to erosion, whereas the Man-tou series is brittle and weak
and is apt to erode easily. When the Man-tou series occurs on a slope, the limestone
of this series resting upon it forms conspicuous cliffs.

A fossil zone yielding Ptychoparia orientalis REssErR and ENDo, occurs in the upper
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horizon of the middle part of this series, and the upper part yield Tsinania canens
(WALcoTT), Prosaukia britoformis Expo, and FEoorthis linnarssoni WALCOTT.

This formation has a thickness of more than 300 m at E-mao-kou and the Kuo-
chia-kou map sheet area west of Huai-jen, but it is approximately 50 m thick in
the Ching-tzu-yao map sheet area along the Shih-li-ho west of Ta-tung. This may
be due to erosion accompanied by crustal movement, as will be mentioned later.
Much limestone of this formation is suitable for cement and iron manufacturing.
The Mongolia Cement Co. is quarrying the limestone north of Ping-wang for the
manufacture of cement.

E. Lower aAnD MipDLE ORDOVICIAN FORMATION

This formation is composed of dolomite and limestone, which contains Collenia
grandise ENDO at the base. The limestone also yields Maclurea and primitive cephalo-
poda. This formation is 300 m thick in the southern part of the coal field and is
found with Cambrian limestone, but it completely disappears in the northern part
of the field as the result of erosion.

III. Geology (II) Lower Coal Measure

A. PING-TING SERIES

This name was recently given to the lower part of the old Pen-chi series. I
divided the Pen-chi series in two; the lower part was renamed the Ping-ting series
and the upper part the Ching-hsin series as the result of investigation of the Ching-
hsing coal field. The Ping-ting series is well developed but the Ching-hsing series is
absent in the North Ta-tung coal field. This series is composed mainly of shale and
sandstone in alternation and intercalated with thin layer of limestone (Kou-chuan
limestone) ; it covers the Ordovician formation unconformably, and the “G”-bed
(a marker bed) of aluminous shale occurs at the base. A relation of unconformable
overlapping between this series and the Lower Paleozoic formation changes
gradually from south to north. Stratigraphically, this series overlies unconformably
the Middle Ordovician formation in the south, and overlies the Cambrian forma-
tion in the north. The lowest stratum of this series outcrops in the south, and as one
goes to the north, the strata of the upper horizons, resting upon the bed rock
appear successively. It is thus clear that this series was deposited upon the Gambro-
Ordovician formation from south to north in the state of overlap. This series is
intercalated with limestone beds of 2.5 m to 4 m in thickness (Kou-chuan lime-
stone) in the horizon from 12 m to 28 m above the base, and sometimes contains
thin layers of coal seams which are unworkable. Within the surveyed area the
Ping-ting series is 45 m thick in the south, and gets thinner toward the north, and
disappears completely. This is due not only to deposition in the state of overlap,
but also to erosion before the deposition of the Tai-yuan series, which will be
described later.

The following fossils are known to be from the Kou-chuan limestone:
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Ozawainella angulata (COLANI)
Fusiella typica Lee et CHEN
Fusulinella bocki MOLLER
Fusulinella Konw’noi (OzAWA)
Bradyina cf. rothula (ExcHWALD)
Bradyina cf. nautiliformis MOLLER
Bradyina sp.

Tetrataxis parviconica LEE et CHEN
Tetrataxis minima LEE et CHEN
Textularia cf. exima ExcHWALD
Arachaenastraea manchurica YABE et HavAsAka
Syringopora reticulata GOLDFUSS
Chactetes penchiensis CrHU

Spirifer cf. nikitini TSCHERNYSCHEW
Productus sp.

Among them, Chaeteles shows a characteristic mode of occurrence, and is yielded
abundantly from masses of reefs. These masses are larger than a man’s fist and are
scattered like pebbles in the vicinity of the limestone which has been decomposed
by weathering. It is known that this fossil occurs in the Nagaiwa series in the
Kitakami district, Japan. There may be some stratigraphic relation between the
two. This series is regarded as the same horizon as the Huang-lung limestone in
Central and South China, and as the Pen-chi series® in Manchuria from the study
of fusulinids, corals and brachiopods, etc.

B. TAI-YUAN SERIES

This series is mainly composed of shale and sandstone in alternation; the basal
conglomerate which varies from 4 to 10 m in thickness, overlies the Ping-ting
series with a disconformity in most places, but in the northern portion it uncon-
formably overlies the Cambro-Ordovician formation. This series is intercalated
with coal seams of the 20 m bed and the 5 m bed, but involves no limestone within
the map survey area. The series includes two layers of marly limestone or calcare-
ous shale which yields fossils of fusulinids, brachiopods and bivalves in the south
area of this coal ficld and the Huan-yuan coal field. The states of the complex and
the coal seams of this series are analogous to the Ta-tung and the Hun-yuan coal
fields; the coal seams alternate with partings of kaolin; the maximum thickness
amounts to 34 m. One of the seams is called “‘the 20 m bed”’, of which the coal is
8 to 10 m and the kaolin is about 12 m in thickness. This series is called the Lower
main coal measure. According to the boring logs, this series is not developed
northern area of the Ta-tung to Yun-kang to Tso-yun road. The Ta-tung series,
which is the Upper main coal measure, extends northward to the west of Feng-

3) In Manchuria transgression happened earlier, and the lower limit is supposed to be
older.






