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THE GEOLOGICAL MAP OF CHINA
on the scale of 1 in 1,000,000

GENERAL EXPLANATION

1. This inap is issued in sheets. The division of sheets is made
according to the rules governing the Map of the World on the scale of 1 in
1,000,000 as adopted by the International Conference, each sheet covering an
aréa 4 degrees in latitude by 6 degrees in longitude.

2. Each sheet bears, besides the lettering corresponding to the
geographical Map of the World, the name of two principal cities contained in
the sheet.

3. The geology shown in this map is essentially the work of the
Geological Survey, and reduced from more detailed field maps mostly on the
scale of 1 in 200,000. Materials of other workers are however also largely
utilized whenever available.

4. Fach sheet is accompanied by an explanation giving outlines of
the geology and mineral resources of the area.

b6, The present issue is to be considered as a provisional one.
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EXPLANATION TO THE 1:1,000,000 GEOLOGICAL MAP ON CHINA.
PEKING-TSINAN SHEET

By

H. C. T’ax
Geologist to the Geological Survey of China

INTRODUCTION

This sheet occupies the area within 36°.40° of north latitude and
114°.120° (from Greenwich) of east longitude, including the northern part of
Shantung, the greater part of Chihli, the smaller part of Honan and Shansi
and a corner of Féngtien.

The almost whole province of Shantung was surveyed by the writer
in 1917-1920 and parts of Chihli by Mr. C. Li and the writer in the autumn
of 1920. The geology of Shansi was surveyed by Mr. C. C. Wang except
some small parts by Dr. J. G. Andersson and Mr. E. T. Nystrom.

The topographical map was compiled from the map of Chihli and
Shantung on scale 1:200,000 by the German General Staff and the more
detailed map of Shantung on scale 1:200,000 by the Military Survey Office of
Shantung province. Besides these two general maps, more than 40 special
maps mostly unpublished both topographical and geological have been utilized
for the special regions. The sea level at Ta Ku K’ou is used as the datum of

the heights expressed in meters.

STRATIGRAPHY
ARCHEAN

T’aishan Complex

This is the basal member among the formations and consists of
gneiss, schists, granite and other igneous intrusions, with pegmatite dykes,
fluorite and baryte veins. Such dykes or veins often contain metallic ores,
such as lead, copper, iron and occasionally trace of molybdenite.

The complex is widespread in Shantung and forms the high
mountains, such as T’ai Shan, Lu Shan, Yi Shan, Tsu Lai Shan, Hsin Fa
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Shan, Ta Wu Shan, Sung Shan and Huang Shan, etc. It also occurs in Lin
Yi, Fu Ning and Lu Lung districts in northeastern Chihli, in Fu P’ing,
P'ing Shan, Tsan Huang, Lin Ch’éng and Nei Ch’iu districts in western
Chihli, in Suei Chung district, Fengtien, and in Ta T’ung district Shansi.

EO-PROTEROZOIC

Wour’'ar System. W,

This systern is well developed in Wu T’ai Shan of Shansi and
unconformable with the T’aishan Complex. It may be subdivided into
several groups which seem to be disconformable with each other. The rocks
included in this system are chiefly schists and gneisses interbedded with
marble, crystalline limestone and quartzite. Among the schists the mica
schist and hornblend schist are predominant, while Chlorite, semi-crystalline
and talc schists are also found. The schistosity of the gneisses is finer and
clearer than that of the Archean gneisses. The quartzite is white, compact
and fine, without visible quartz-graing as in the case in later quartzite
formations. The marble is white and occasionally greenish in colour, it is
often rich in magnesia. This system also comprises intrusive rocks, such as
granite, aplite and andesite, and some metallic and useful minerals, such as

galena, magnetite, asbestus, tale, fluorite and garnct.

In Shantung this system only occurs in Chiao Hsien, Yeh Hsien and
An Ch’iu districts, and containg galena, magnetite, garnet, fluorite and tale.
In Lai Yian, Ch'i Yang, Hsing T’ang, Ling Shou and P’ing Shan districts,
northwestern Chibli, and in Ling Ch’iu district, Shansi, the mica and
hornblende schists and fine-grained gneiss are predominant; in Huai Lu,
Tsan Huang, Yidan Shih, Lin Ch'éng, Nei Ch'iu and Hsing T’ai districts,
southwestern Chihli, the prevailing rocks are gneisses and schists, with
quartzite and marble, the chlorite schist frequently contains garnet and the
marble asbestus; in Lu Lung and Lan Hsien districts, northeastern Chihli, the
mica schist and fine granitic gneiss are developed, with magnetite ore and
pegmatite veins from which tourmaline crystals were found in the vicinity of
An Ko Chuang.
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NEO-PROTEROZOIC

Hur'o Sysrem (or Sinian System) . Hq. HI.

This system consists of two groups of strata, namely quartzite
formation (an‘) and siliceous limestone with shale (H!1). The former (Hq)
is composed of white, red or gray-green and compact quartzite, white,
reddish, greenish and yellow sandstone, white and red conglomerate, with
black, gray and green shale and slate; the quartzite and sandstone sometimes
have ripple marks on the bedding plane and contain sometimes poor hematite
beds. The latter (H1) comprises grayish, deep gray siliceous limestone,
green and violet, argillaceous or calcareous shale, white, yellow, green and
red sandstone, and black shale, slate and sandstone; the siliceous limestone
sometimes contains hematite and igneous intrusions.

This system is in angular unconformity with the underlying Wu.
t'ai system and disconformable or in parallel unconformity with the
overlying Cambrian strata. Besides he lower and upper parts (Hq & HI1)
of the system seem to be disconformable between themselves. The Hut'o
system is also called Nank'ou system. Recently it is proposed to specially
apply to it the term Sinian system.

This system is well developed in the northern part of this sheet. In
northwestern Chihli the siliceous limestone is about 1,000 meters thick and
rests either upon the T’aishan complex or upon the Wut’ai system with or
without the quartzite formation between them; the black shale which may be
the uppermost part of the siliceous limestone, is 50-700 meters thick. In
southwestern Chihli the quartzite formation overlies the Wut’ai gystem, is
from 100 to 200 meters thick, and contains poor odlitic hematite beds in its
vpper part; the siliceous limestone diminishes in thickness, is only 38-4
meters thick at Ch’i Ssi in Ching Hsing district, and is totally absent south
of Ching Hsing district. In northeastorn Chihli the quartzite rests upon the
Wut'ai systemm and is about 200 meters thick, the siliceous limestone
containg poor homatite nodules and syenite intrusion. In Shantung the
quartzite formation overlies the T’aishan complex and is 50-200 meters
thick, the siliceous limestone exists between the T’aishan complex and the

Cambrian strata but is only a very few to 90 meters thick.



4 " Tan: Explanation to Peking-Tsinan Sheet
PALEOZOIC
CAMBRIAN. €.

The Cambrian strata are divided into two groups, namely, Manto
shale and Kiulung limestone, the former consisting of dark and red-brown
shales, greenish calcareous shale, dark-brown sandstone and thin-bedded
limestone, the latter comprising Oblitic limestone or Changhsia limestone,
green shale or Kushan shale and conglomeratic limestone (Wurmkalk) or
Tsaomitien limestone. They are disconformable with the Hut'o system and
contain an abundance of trilobites and brachiopods.

In Shantung the Manto shale is 80-130 meters thick, and in Chihli
and Shansi it is 70-150-8300 meters thick; in Shantung it includes Redlichia
sp., Ptychoparia sp., Hyolithes sp. and Stenotheca sp. Upon the Manto shale
conformably rests the Kiulung group, the thickness of which amounts to more
than 500 meters in Shantung and in southwestern and northeastern Chihli,
and about 200 meters in northwestern Chihli and Shansi; the Changhsia
limestone containing Anomocare sp., Drepanura sp., Ptychoparia sp., Dorpyge
sp., Menocephalus sp., Solenopleura sp., Stenotheca sp. and Orthis sp.; the
Kushan shale comprising Teinistion sp., Crepicephalus sf}., Dorypyge sp. and
Lingula sp.; the Tsaomitien limestone including Ptychospis sp., Illenurus
sp. and Orthis sp.

Orpoviciax, O.

According to fossil-content the Ordovician limestons is disconformable
with the Cambrian limestone, it is also called Tsinan limestone or Actinoceras
limestone. It congists chiefly of pure gray or dark limestone interbedded
with dolomite and has a considerable thickness varying from 600 meters to
850 meters. In this limestone the most prevailing fauna is represented by
Actinoceras.

The members of the Cambro-Ordovician strata occur in constant
association and are well developed in thig sheet. In northwestern Chihli the
Manto shale somewhere contains thick seam of limestone in the middle part
and the Ordovician limestone in contact with the granite is partly converted
into white marble. In southwestern Chihli the Manto shale sometimes

comprises poor hematite beds and rests either upon the siliceous limestone or
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upon the quartzite formation. In northeastern Chihli the Manto shale seems
to exclude the thin-bedded limestone and the Ordovician limestone is
extensively used for lime burning and cement works. In Shantung the Manto
shale can be divided into three parts and the Kushan shale is apparently
geparated from the Changhsia limestone and the Tsaomitien limestone.

CARBON-PERMIAN. C.P.

The strata belonging to the Carboniferous and Permian are coal-
bearing, so that they are grouped under the name, the Palzozoic coal series.
This series disconformably overlies the Ordovician limestone, without the
interposition of the Silurian and Devonian strata between them. On the
basis of petrographical character most conspicuous in the field, this series
except some few coal fields where the strata show local variation, is generally
divided into three parts; the lower part consisting chiefly of clay, clay shale
and marine limestone, in some places with poor hematite ore; the middle part
essentially of shales and sandstones, with workable coal seams and a thin
limestone ; the upper part largely of variegated clayey shales and sandstones,
in some places with green hard clay, but without coal seams.

This coal series contains, in middle part, an abundance of plant
fossils, such as Annularia, Calamites, Lepidodendron, Sigillaria, and
Neuropteris etc. According to Dr. A. W. Grabau’s examination of the
marine fauna from the limestones, the lower part of this coal series and the
lower portion of the middle part belong to the late lower Carboniferous, and
the Upper part and the upper portion of the middle part to Permo-
Carboniferous, i.e. the Upper Carboniferous and the Permian, there exists
then a great hiatus between them and the middle Carboniferous would be a
period of complete emergence from marine water.

It is difficult to ecalculate the exact thickness of the strata, not
only the strata are mostly covered by superficial deposits but also the
faults and folds often render them interrupted and undulated, so that the
estimate can not be accurate. The thickness here mentioned is based on the
measures actually taken from the exposed strata. In Tzi-Ch’uen—Po-Shan
coal field in Shantung the thickness of the coal series is 232.5 meters at
Hung Shan, 284 meters at Ta Kuei Shan and 203 at Hei S8han; in Kaiping
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coal field in N. E. Chihli it is 208 meters thick at a locality east of Chao Ko
Chuang and 280 meters at a locality west of the same village; in Tzu Hsien

and Liu H> Kou coal fields only one portion of the part which contains coal
seams is about 160 meters and 130 meters respectively, the thickness of the
whole series may be much more than 200 meters; in Hsi S8han, west of Peking,
the thickness is also variable, from 250 to 350 meters and even to 400 meters.

This coal series which ocecurs in different coal fields in this sheet
will be briefly described as follows:

TzU-Ch’uan—Po-Shan coal field:—The coal series at Hung Shan com-

prises the following members—

UPPER PART

Yellowish and whitish coarse sandstone with violet
and gray clayey shale in lower part ................ 7
Yeollow loose and coarse sandstone containing small

1005101 0) L 6

'Greenish-yellow clayey shale.....coviiiiiiiiiinin coinin 13
Diabase 8heet.......cooieiiiiiiiiiiiiiiiiiiii i 8
Greenish-yellow loose sandstone.......... ccoveviiennnn. 3
White-gray compact sandstone....cooei veevieviiininennnns 5
Diabase sheet........c.cooiiiiiiiiiiiininiiiion i, 3
Yellow sandstone........ccoieiviieiiieriiesrenriecersreneeenan 11
Brown, violet and gray clayey shale .................o. 14
Greenish-yellow sandstone with red colour in lower

PATt .ciiiiii i eaeas et e 10.5
Yellow loose sandstone........cc.eeeevennns . 3.5
Brown, violet and gray clayey shale .................c...e 5
Diabase sheet.....ccccoviivirr ciiiiiiiiiiins cireirraniiaeens 2
Brown, violet and gray clayey shale....... ...... ...... 5
Diabase sheet (it being named basalt flow by Bailey

WIILS) e 2
Brown, violet and gray clayey shale ........cccveveiniin. 2.5
Yellow and brown micaceous sandstone.................. .8
Brown, violet and gray clayey shale ................ vevens 7
Yellow hard sandstone interbedded with brown, violet

and gray clayoey shale.......coovivieviiiniiiiniin... 5

meters thick

bR

LR



MIDDLE PART

LOWER PART

o

Tan: Ewplanation to Peking-Tsinan Sheet

( Yellow loose sandstoné interbedded with greenish,

Brown red €lay ...coooverieiiii 4.5

"

29

3

1

(2]

?”

12

7

3

1

dark and violet clayey shale (containing coal
SORINL) ..eerenernanrenensasanenesacnraesasaesnsraonsisnsenens 14 meters thick
Yellow sandstone interbedded with ferruginous hard
SANAStONS ....iiiiiii e e 14
Yellow loose sandstone with violet clayey sandstone
in Jower part. ... ..o 21.5
Gray loose thin sandstone interbedded with yellow
compact sandstone............cceiiiiiiiiiiiiin e, 5
Dark-gray thin shale interbedded with yellow sand-
stone (containing coal seam)........cccoviiiiinennn.n, 7
Productus limestone.........oovvevicveiieiniiiinnans covnennnn 1.5
Variogated (gray, red, violet, brown and yellowish)
loose thin elayey sandstone .......... ................ 5.5
Greenish black thin shale (containing coal seam)...... 7
Diabase sheet..........ooooiiiiiiiiiii 4
Dark and green thin shale (possibly containing coal
s ) 1) O 3
Diabase sheet (it being named bagalt flow by Bailey
WIS (ot i i e 1
Greenish and dark thin shale interbedded with green-
ish sandstone (possibly containing coal seam).... 6
Greenish-gray hard randstone..............o0 ool 1.2
Black shale partly turned into inkstone (containing
\ coal seani) ....oiieiiiiinnns R Creerrerteeereeneees 12
Tusulina limestone........cooviiiiiiiiiiiiiiiiiiinn ceeiinens 4.2
Greenish and grayish clay interbedded with yellow
and reddish sandstone and dark clayey shale in
UPPET PATE ciiiiinit i s 6
Brown and yellowish clay.........o.cooociiiiiiin. 5
Impure calecareous rock............ e b
Red and yellowish clay.....cooviiiiiiiiiiniiiiiins ciens 5
Heavy rock resembling tuff and variegated clay......... 10
Yellow and whisish clay with red colour................ 2

wmcmes
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Chang-Ch’iu—Tzu-ch’uan coal field :—The coal series contains all
the characteristic members, such as Fusulina limestone of the lower part,
Productus limestone of the middle part and variegated clayey shale and
sandstone of the upper part. The coal field is close to the andesitic intrusion

of Ch’ang Shan, and also comprises numerous intrusive sheets.

Lai Wu coal field :—Upon the Ordovician limestone rests the clayey
shale followed by Fusulina limestone. The middle part of the coal series is
represented by Productus limestone and yellow sandstone, the upper part is
composed of red-violet clayey shale and yellowish-green sandstone. The

important coal seams are certainly contained in the middle part.

Coal fields in the southern part of Po Shan, northern part of
Méng Yin and at the boundary between Méng Yin and Lai-Wu:— In
the coal field in the southern part of Po Shan the coal series is represented by
lower and middle parts; in the northern part of Méng Yin the Productus

limestone and yecllowish-green sandstone are exposed.

Ch’ang Lo coal field:—The strata exposed are ferruginous beds,
limestone similar to Fusulina limestone, brown and green shale interbedded
with yellow-green clayey shale likely belonging to the middle part of the coal
series, and the white hard sandstone also occurs and is in fault contact with

the Archean gneiss.

Lin Chii coal field:—The coal series is in fault contact with the

Ordovician limestone and represented by gray clayey shale and black shale.

Lin Tzu coal field:—The stratification is obscure, the rocks
contained in the coal series are metamorphosed into black hard rock, and the
" white sandstone exposed seems to belong to the lower portion of the middle

part.

Kaiping coal field:—The coal series at Chao Ko Chuang consists
chiefly of gray and black shale, with ferruginous sandstone, fire-clay and
calcareous shale in lower part. At Linsi it is represented by gray-violet
clayey shale, white and red-violet clay, black calcareous shale, Llack thin-
bedded shale, yellowish sandstone and yellow, white and reddish coarse

sandstone. At T’angshan, above the Ordovician limestone there are
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ferruginous shale, tuff. fire-clay, yellow, gray and green sandstone and
Fusulina limestone, next to the Fusulina limestone is the important part of
the coal series, which contains yellow, white, gray, green, brown and violet
clay interbedded with white and red sandstone, black shale, conglomerate,
and valuable coal seams, further upward there exists white coarse sandstone

which is the uppermost member of the exposed part of the coal series.

Hsi Shan (Western Hills of Peking) coal fields:—The Paleozoic
coal series may be grouped into two parts; the lower part consisting largely
of black, dark-gray and gray-green shale, slate and schist with coal seams
and some contact mineraly, such as pyrite, garnet, andalusite and chiastolite;

the upper part chiefly of conglomerate, shale and sandstone, and quartzite.

Ch’ii Yang coal field :—The exposed members of the coal series are
black, yellow and gray shale and thin-bedded sandstone, with coal seams in
lower part. There also occurs a soft limestone which is less than one meter
thick and may correspond to the Productus limestone in the middle part of

the coal series.

Fu P’ing coal field:—The upper part of the coal series has been
eroded away, the part left consists chiefly of brown.black shale, dark and

gray sandstone with coal seams.

Ching Hsing coul field:—Only the eastern part of the coal field is
contained in this sheet. Tho coal series may be divided into three parts; the
lower part consisting chiefly of hard shale and white sandstone; the middle
part of the soft sandstone and thin limestone with coal seams; the upper part
of the yellow and brown sandstone.

Lin Ch’éng coal field:—The strata are mostly covered by loess,
the lower part of the remaining portion found along the ravines and known
from the shafts is composed largely of shale interbedded with white hard
sandstone, conglomerate, Productus limestone and several coal seams; the
upper part comprises red-violet clayey shale and sandstone and resembles the

upper part of the coal series occurring in Shantung.

Sha Ho coal field:—By the syenite intrusion the field is divided
into several divisions. The exposed part of the coal series is composed largely
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of black and gray shale, white and yellow sandstone, black hard quartzitic
rock, variegated clayey shale and yellowish-green sandstone, with coal seams
in lower part.

T’zi-Hsien—Wu-An coal field:—The exposed strata are red for-
ruginous clay, white clay, yellow, black shale, white, ycllow and- gray
sandstone, black flint limestone, Fusulina limestone and coal scams, they
belong to the middle part of the coal series. There also occur violet, red and
dark-gray shale, yellow, white and red sandstone, which may belong to the
upper part of the coal series.

Wu-An—Sha-Ho coal field:—The strata resemble those occurring
in T’su-Hsien—1V u-An and Sha Ho coal fields, but they contain an abundance of
pyrites which may be utilized for preparing sulphur, and the coal contained
wag remetamorphosed partly to convert into impure and unutilisable graphite.

An Yang coal field —Upon the Ordovician limestone rest elay and
shale with iron nodules; they forin the lower part of the coal series,
Succeeding to them there are strata which contain four seams of flint
limestone with Fusulina and Brachiopods, and several coal seams, and
which constitute the middle part of the coal series; further upward there
occur the coarse sandstone and red shale, which represont the upper part of

the coal series.

Permo-Triassic. P. T.

Upon the Palmozoic coal series conformably rest the Permo-Triassic
strata which may be subdivided into two formations, namely, the quartzose
sandstone and the red sandstone. The former comprises white, reddish or
yellowish compact and coarse quartzose sandstone, and is also called mill-
stone and from 70 to more than 300 meters thick. The latter consists essential-
ly of deep-red soft and fine sandstone, with clay, clayey shale and greenish
thin-bedded sandstone, and is cross-bedded in the lower part and about 700
meters thick.

The two sandstones occur in association with the Paleozoic coal series.
In Tzi-Ch’uan—Po-Shan and Chang-Ch’iu—Tzi-Ch'uan coal fields the quart-
zose sandstone constitutes the upper part of Hung Shan, Ta K’uei Shan, Hei
Shan and Wei Shan, and the red sandstone occurring along the southern foot
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of Ch'ang Shan is partly converted into quartzite. In the eastern part of Lin
Ch’éng and T’zu-Hsien
are all red in colour. In Kaiping coal field the lower part of the red sandstone

Wu-An coal fields the sandstones form low hills and

is hard and - may correspond to the quartzose sandstone. Miao An Ling
sandstone of Hsi Shan (west of Peking) may also correspond to this quartzose

sandstone.
Jurassio. J.

The Jurassic strata disconformably overlie the underlying formations
and may be divided into two groups; the lower group is coal-bearing and
often called the Mesozoic coal series consisting chiefly of sandstone and shales,
with conglomerate, igneous intrusions and often workable coal seams; the
upper group may be called the red and green sandstone and is essentially
composed of sandstone and locally of shales, sandstones and conglomerates,
with igneous rocks, such as andesite and gabbro. The lower part contains an
abundance of plant fossils, the prevailing genera are Podozamites, Pteroza-
mites, Coniopteris, Sphenopteris, Pterophyllum and Asplenium, etc. But no
fossils were found in the upper part. The thickness of both parts are cone
siderably variable, the lower one from about 60 to 700 meters, and the upper
one from 50 to 850 meters. .

In Hsi Shan (west of Peking) the Jurassic formations are wall
developed. The coal series rests disconformably upon the Permo-Triassic
sandstone and constitutes important coal fields, such as Mén T’ou Kou, Chai
T’ang, Ch’ang Kou Yii and An Tzt coal fields; it is also called Ment’ou-
kou series and from 500 to 700 meters thick. The sandstone formation ig’
called Kiulungshan series and from 600 to 850 meters thick; but it often
contains violet shale and green sandstone, so that it is also called violet and
green series; the rocks are partly metamorphosed and mostly form high
mountaing. In Yii Hsien, Kuang Ling and Yang Yiian the coal series discon-
formably overlies the Ordovician limestone and constitutes important coal
fields, and is followed by the red and green sandstone formation, both the coal
series and the sandstone are thin. In Ling Ch’iu coal field the coal series
is not well developed and interrupted by faults. In Fang Tzl coal field of Wei

Hsien, S8hantung, the coal series is comparatively developed, in fault contact
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with Archean gneiss below, disconformable with the tuff conglomerate above,
and invaded by igneous rocks under-ground; the strata exposed are white,
gray, yellow and black shale, white and yellowish-brown sandstone. In Tz
Ch’uan and Po Shan districts, the coal series rests disconformably upon the
Permo-Triassic red sandstone and consists essentially of sandstone, without
workable coal seam, the thickness is about 160 meters, and the white
sandstone contained is partly converted through metamorphism by the gabbro
into pure quartzite which is utilized by the glass work at Po Shan: above the
coal series rests the red sandstone with variegated sandstones, which may
corresponed to thie red and green sandstono formation, it was partly eroded
away, the real thickness can not be measured, but the remaining part only
is not less than 500 to 600 meters. In Wu-T'u and Kao-Chén coal fields in
Ch’ang Lo district, the coal series comprises black clayey shale, violetish and
yellow sandstone in the former field, and Yellowish-green and gray-black shale
in the latter.

CrETACEOUS. K.

The Cretaceous strata may be divided into two parts; the lower one
comprising sandstones, shales and tuff-conglomerate or breccia, with voleanic
lava and igneous intrusions and the upper one of red clay, sandstone and
conglomerate occasionally with diabase dykes. The lower part rests either
disconformably or unconformably upon the underlying formations, and these
two parts are disconformable themselves with one another. They contain an
abundance of land living fossils, such as fishes, insects, pelecypods, reptiles
and plants.

In Lai Wu district, Shantung, the lower part disconformably overlies
the Permo-Triassic red sandstone, it is often called the Mé&ngyin series, and
is about 360 meters thick and composed of gray and green or brownish shaly
sandstone with numerous dykes, but in some places it comprises only volcanic
material, such as green tuff-conglomerate, tuff-breccia, tuff and lava flow,
with some intrusive bodies. The Méngyin series includes plenty of fossils,
both animals and plants. In Chiao Hsien and Chu Ch’éng districts the lower
part is divided into two formations, viz., Laiyang formation and Ch’ingshan

formation; the former rests unconformably upon the Wut’ai system and is
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about 900 metors thick, consisting chiefly of yellow, greenish and brownish
hard sandstone and gray, green and brownish clayey shale and conglomerate
with quartzitic sandstone in upper pért, and containing some plant fossils;
the latter conformably overlies the former and is about 1200 meters thick,
comprising brown tuff, conglomerate and volcanic lava, sometimes with
obsidian. In Chiao Hsien, Chu Ch’éng and Kao Mi districts the upper part
is called Wangshih series, and lies disconformably upon the Ch’ingshan
formation or tuff-conglomerate and is not less than 2000 meters thick,
containing red green and gray clay, red, gray and brown-red sandstone and
conglomerates, occasionally with diabase dykes, and including reptiles and
pelecypods. In other parts of Shantung the tuff-conglomerate either uncon-
formably or disconformably overlies widely various formations, from the
Archean gneiss to the Jurassic coal series, and consists chiefly of brown,
violet and green tuff and conglomerate with volcanic lava and red sandstone.
In Hsi Shan (Western Hills of Peking) the tuff-conglomerate rests discon-
formably upon the red and green sandstone, is also called Tiaochishan forma-
tion and composed largely of conglomerate, shale and volcanic rocks with coal
seam and plant fossils in lower part, the thickness is estimated at about 1500
meters; in Y Hsien coal -field it also disconformably overlies the red and

green sandstone, comprises mostly red porphyry and is about 400 meters thick.
CENOZOIC.
TerTIARY. E. N,

The Tertiary strata may be divided into two formations, namely,
Kuanchuang series (E) and red clay (N); the former consists chiefly of red
sands, clay and conglomerate and belongs to the Eocene; the latter com-

prises red clay and conglomerate and belongs to the Pliocene.

In Lai Wu district, Shantung, the Kuanchuang series discon-
formably overlies the Méngyin series and may be divided into three parts:
the lower part consisting chiefly of red sands and clay with loose conglomerate;
the middle part chiefly of red sands interbedded with yellow-gray, greenish
and white-gray sandstone and grayish-white limestone; the upper part chiefly
of conglomerate with red sands. Tt contains mammdls, gastropods, reptiles
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and fish-bone; and its thickness is from several hundred meters to about
1670 meters. At Ch’ang Hsin Tien, Chihli, this series comprises loose conglo-
merate interbedded with red and variegated clays and calcareous concretions.
In T’zu-Hsien—Wu-An and Ch’ii Yang coal fields and the southen part of
Ling Ch'iu district there occurs a conglomerate which may correspond to
the upper part of this series.

The red clay disconformably underlies the loess and often occurs
along ravines, on low hills and slopes of mountains. In Tzi Ch’uan, Po Shan,
Chang Ch’iu and Yi Tu districts, Shantung, this formation rests upon the
Ordovician limestone and the Palmozoic coal series and containg, in lower
part, the conglomerate with limestone pebbles and about one meter thick, and
red clay interbedded with conglomerate or gravels in upper part, varying from
5 to 10 meters in thickness. In Lin Ch'iu district it comprises numerous thin
beds of conglomerate, varying from several inches to 4.5 ft., the total thick-
ness is variable, in some places more than 10 meters. In northeastern part

of Chihli it consists of sands without gravels.

QUATERNARY. N. M.

The Quaternary strata may also be divided into two parts, viz., the
loess or Huang T'u formation (N) and the alluvium (M). The loess is well
developed in northern China, brown and yellow in colour, soft in character and
easily crushed by fingers, with apparent vertical cleavage, btearing land shells.
The essential constituent is fine loam, often with rather angular grains of sand
and a congiderable amount of carbonate of lime. In some places this formation
contains pebbles in beds and one seam of dark clay, 1-2 ft. thick. In this
sheet the thickness of the loess is irregular, varying from several meters to
about 30 moeters. Among fossils found ave Elephas, Rhinoceros and Ostrich
eggs which belong to the Pleistocene. In regard to the origin of the loess,
von Richthofen suggested tho eolian theory, but in the recent years Dr. J. G.
Andersson suggested that much of the loess is formed through, resortment of
the more or less loess-like Pliocone “‘clays’ which underlie the loess in many
parts of northern China.

The alluvium is the youngest superficial deposit and the constituents

are complicate and variable in composition. The alluvium here mentioned
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includes sands, gravels, river deposits, loam, secondary loess and the peat
with ooze occurring in San Ho and Chi Hsien districts, Chihli. It is wide-
spread, constituting the big plain and low lands in this sheet; the thickness
is variable, only several feet in mountainous region, but in the plain according
to the result of deep boring it still exists at a depth of several hundred feet
and may continue to more than 1000 fect below the surface. The secondary
loess and loam are often spread in the plain, the gravels with sands and
clay are invariably exposed along the slope and foot of the mountains and
hills. In western Chihli the yuartzite gravel is abundantly accumulated,
often forming low-hills of several tens of meters in height between the moun-
tainous region and the plains, and may be the oldest one among the members

of the alluvium.
IGNEOUS PETROGRAPHY

In the area contained in this sheet there are different groups of
igneous rocks, namely, Granite, Syenite, Diorite, Gabbro, Andesite, Diabase,
Basalt and Trachyte and many varieties of them. The former four groups
constitute batholiths or laccoliths and occasionally dykes, the diabase mostly
forms sills or intrusive sheets, and the basalt and trachyte mostly form flows

and occasionally small dykes.
GRANITE. gr. (including Pegmatite and Aplite)

It may be divided into two classes; one comprising the older granites
and the other the younger ones. The older granites are especially developed
in T’aishan complex and also found in Wut'ai system. Those contained in
T’aishan complex often constitute the high peaks such as T'ai Shan and Tsu
Lai Shan; the granite forms batholiths and containg all the essential minerals,
such as orthoclase, quartz, plagioclase, hornblende and biotite, at Ta Wu
Shan the granite comprises largely orthoclase, quartz and biotite and
occasionally plagioclase but the hornblende is rare. The granite included in
Wut’ai system forms laccoliths or batholiths and occurs in the vicinity of
Ch’i Pao Shan in Chiao Hsien, Shantung, in association with them
frequently occur fluorite veins containing galena; among its essential
constitutents the biotite is less abundant. In regard to the age of the older
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granites it seems that the granits in T’aishan complex was formed not
beyong the close of the Archean time and that in Wut’ai system during the
later period of the Proterozoic time.

The younger granites are well developed in the northern part of
Chihli. In Lai Yian and Yi Hsien districts the granite constitutes two big
mountains, Wu Huei Ling and Huang An Ling, and consists of orthoclase,
quartz, plagioclase and hornblende, but the biotite does not play an important
role; siliceous limestone in contact with the granite is in part converted
through metamorphism into marble, with which in some places the asbestus
is associated. In Lai Shuiand Cho Lu districts the granite forms batholiths
and comprises all the essential minerals, the limestone in contact with it is
converted into either white marble or dark crystalline limestone. In Hsi
Shan, West of Peking, two granitic laccoliths oceur at Yang Fang and Chou
K’ou Tien, their essential composition consists of orthoclase, plagioclase, horn-
blende and biotite; quartz is rare; titanite, apatite and magnetite are common.
The sedimentary rocks in contact with ihe granite are partly metamorphosed,
the Ordovician limestone into marble, the coal into graphitic anthracite and
the shale into schist containing andalusite and chiastolite. The youngest one
among the formations in contact with the granites is the Permian quartzose
sandstone; the age of these younger intrusions is therefore post-Palweozoic. It
is probably later Triassic.

The pegmatite veins are well developed in T’aishan complex and
also found in Wut’ai system. At An Ko Chuang of L.an Hsien veins in
Wut'ai system contain elongated crystals of tourmaline. The aplite dykes
occur often as intrusion in T’aishan complex, Wut'ai system and siliceous
limestone, especially conspicuous in the southern part of Chiao Hsion and Chu
Ch’éng districts, Shantung, and in the part of T'ang Hsien, Chilli.

SYENITE. sn.

The syenite occurs at T’ai Shan of Shentung and in the western part
of Chihli. At T’ai Shan it forms dykes in the Archean gneiss and comprises
orthoclase and hornblende as the essential minerals with small amount of
plagioclase and quartz; the intrusion is probably contemporaneous with
Archeon granite. In Lai Ydan and Yi Hsien districts, Chihli, syenite oceurs
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in association with the younger granite and often along its margin; its
essential constituents are orthoclase and hornblende, plagioclase is also found,
quartz is exceptional and biotite is very rare. This syenite may be contem-
poraneous with the younger granite. In Hsing T’ai and Sha Ho distriets,
Chibli, the syenite forms laccoliths or stocks intruded in the Cambro-Ordovician
limestone and the Palacozoic coal series and essentially consists of orthoelase
and hornblende and biotite with very little quartz and plagioclase. Its age is
certainly post-Paleozoic and may be of early Cretaccous. In Hsi Shan the
syenite intruded into the Cambrian strata as well as in the Jurassic coal
geries in the vicinity of Chai T’ang, by the increasing amount of biotite it

approaches minette. It may also be assumed to be early Cretaceous.

DIORITE. dr.

In the area within this sheet the diorite is well developed either
in Archean strata or in contact with the Palxozoic and Mesozoic svdimentary
rocks. In the latter case the contact metamorpbism often results in the
production of new minerals as garnet, epidote magnetite etc. The magnetite
and hematite are sometimes in such a large amount that important iron ore
deposits are thus formed, such as Chin Ling Chén in Shantung and Wu An in
Honan. At T:u Lai Shan in Shantung the diorite forms large body in T’ai-
shan complex. By the presence of quartz as one of its constituents this diorite
may be named quartz-diorite. At Sung Shan and Chin Hu Lu Shan in Lin
Ch'i, Shantung, diorite occurs in Archean gneiss, at Sung Shan it is in
part porphyritic. According the structure the age of the diorite may be
provisionally assumed to be post-Palmozoic. In Wu An district, Honan, the
diorite intruded in the Ordovician limestone and the Palmozoic coal series,
mossly forming laccoliths and occasionally dykes; it sometimes contains a
good deal of quartz, so that the name quartz-diorite may be applied, and in
some places the diorite apparently exhibits the porphyritic texture, and may
also be named dacite. In An Yang coal ficld, Honan, diorite laccolith occurs
in the Ordovician limestone, and is of similar type than that of Wu An. The
strata surrounding the diorite are in part metamorphosed, especially the
limestone into marble. Along the contact zone often occur garnet, epidote,

zircon and vesuvianite, and also magnetite distributed here and there to form
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iron ore deposits. In Huan T’ai, Ch'ang Shan and Lin Tzu, Shantung,
diorite occurs in contact with the Ordovician limestone and the Palsozoic coal
series. The sedimentary strata were uplifted by the intrusion of the diorite
magma to form a dome, the upper part of which was there-after denuded to
the present appearance. The composition of the diorite is variable; at T’ieh
Shan plagioclase is abundant, quartz is often present and hornblende is less
abundant; at Yi Huang Shan the black minerals increase in quantity. The
Ordovician limestone is in part converted through metamorphism by the
diorite into marble and the sandstone of the Palsozoic coal series into
quartzite. Along the contact zone oceur epidote, garnet, malachite, pyrite,
magnetite, hematite, limonite and siderite. The iron ore deposit of Chin
Ling Chén will be discribed later in the section of mineral resources. In
Chang Ch’iw and Li Ch’éng districts, dioritic bodies occur also in the
Ordovician limestone. Their composition is nearly constant, with much
plagioclase and hornblende, little quartz and small amount of accessory
minerals, such as magnetite, titante and apatite, minor iron ore deposits are
also found in the contact zone. In Yi Shui district, Shantung, a diorite body
in the Cambrian limestone, contains plagioclase and hornblende as essential
minerals and occasionally exhibits porphyritic texture. In Lai Wu and T’ai
An districts diorite is found in contact with different formations, among its
constituents the plagioclase is most abundant, hornblende and quartz are
present, it is & quartz-diorite; the limestone in contact with the diorite is
partly converted into marble; among the contact minerals the magnetite is
predominant, though the deposit is not large enough to be workable.

According to the mode of occurrence the diorite oceurring in the
vicinity of T'ieh Shan and in Lai Wu is considered to be of early Cretaceous
age. The same is true for the diorite of Wu An, An Yang, Li Ch’éng,
Chang Ch’iu and Yi Shui.

GABBRO. gb.

Gabbro intrusion is quite frequent in the northern part of Shantung,
either in the Ordovician limestone or in the Mesozoic strata, forming laccoliths
or stocks. At K’un Lun Shan and San T’ai Shan in Tz Ch’uan district,

the gabbro laccoliths intruded into the Mesozoic coal series and also in contact
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with the red sandstone and the red and green sandstone, plagioclase and augite
are the essential constituents, hypersthene, hornblende and biotite are also
present. At K’un Lun Shan the white sandstone of the Mesozoic coal series is
converted by the metamorphic action of gabbro contact into quartzite and it
is also partly the case for the red and green sandsteme of San T’ai Shan. At
Hua Shan, Chin Niu Shan, Yao Shan and Ch’iao Shan in the neighbourhood
of Tsinan, gabbro is also found in association with the diorite of Wu Ting
Shan. The contact of these gabbro bodies with the sedimentary strata are
however little exposed, only at the southern foot of Hua Shan the contact
between the gabbro and the marble can be seen. The composition is different
from that of the gabbro of T'zi Ch’uan by the greater quantity of hypersthene.
Therefore the Tsinan gahbro should be better called hypersthene-gabbrc or
“hyperite’’.

Gabbro bodies of the above mentioned localities are probably all
contemporaneous. Among the sedimentary formations invaded by the gabbro,
the youngest one is the red and green sandstone of Jurassic age. Thus the

age of the gabbro may be assumed to be carly Cretaceous.

ANDESITE. an.

Andesite intrusions occur in the northern part of Shantung and the
western and northeastern parts of Chihli, and iniruded into nearly all the
formations from Arclican to Mesozoie, constituting dykes or sills. There are
also some occurrencos rolated with voleanic action. In Tsan Huang district,
Chihli, andesito occurs in Wut'ai system, the phenocrysts are plagioclase,
hornblende and angite, and the groundmass consists of plagioclase
with horublende. The age of this andesite is probably palmozoic if not
pre-Palmozoic. At Yun T’ing Shan in T’ai An district the Archean gneiss
contains some andesitic dykes which are also in contact with Cambrian Manto
shale, the rock is an augite andesite as augite plays an important réle both
among the pheuocrysts and in the groundmass. In the latter microlitie
plagioclase is predominant. The age of these dykes are provisionally assumed
to be post-Ordovician. Al An Shan in Ch'’ang Li district, Chihli, andesite
has been found (o contain as phencerysts chiefly plagioclase, hornblende, and

biotite. According to its relation with the adjacent sedimentary strata, the
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age of this andesite proably post-Triassic. In the vicinity of Liang Ko Chuang
in Yi Hsien, Chihli, the andesite forms laccolith-like body in the siliceous
limestone ; the phenoerysts are chiefly plagioclase and hornblende; the ground-
mass comprises plagioclase with small crystals of quartz; in western Chihli
the igneous rocks are either later Triassic or early Cretaceous, but it is yet
questionable whether this andesite belongs to the former period or to the
latter. In Tz Ch’uan, Chang Ch’iu, Ch’ang Shan and Chou P’ing,
Shantung, the andesite forms hills of various heights and intruded most-
ly into the Mesozoic strata and sometimes in the Palmozoic coal series, It
is however not impossible that part of this rock is of extrusive origin. The
intrusive origin of the main part is proved by the contact metamorphism on
surrounding sandstones which are in part converted into quartzites, the
intrusion took place probably in early Cretaceous time, In the vicinities of
Pai Hua Shan, Chai T’ang coal field, Hsiao Wu T’ai Shan, northwestern
Chihli, a large andecite mass intruded into Cambro-Ordivician limestone,
Paleozoic and Mesozoio coal series. There is however also andesite of
extrusive orgin. The rock contains phencerysts of plagioclase, hornblende
and biotite and occasionally quartz, the groundmass is holocrystalline and
composed chiefly of plagioclase. Besides the above mentioned andesite, the
tuff-conglomerate which was referred to Cretaceous also contains andesite lava
of voleanic origin; at Ch’ing Shui Chien, West of Peking, it contains plagio-
clage, hornblende and crystals of augite. In Y Hsien coal field, andesite
oceurs also in conditions similar to those of Hsi Shan, west of Peking. From
the mode of occurrence in Hsi Shan and Yi Hsien we may conclude that
andesitic intrusion took place at post-Jurassic time probably beginning with
Cretaceous and continuing during the time of formation of the tuff-conglo-

merate with which layers of andesitic lava are interbedded.

PORPHYRY. pr.

In this paper the name porphyry is applied to the rocks which are
rich in silica and consists of both phenocrysts and groundmass. The tuff.
conglomerate often contains extrusive rocks belonging to the trachyte group;
and as they can hardly be separated from the quartz porphyry with which

they are associated, they are for convenience in the porphyry group. In
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Ch’ang Li and Fu Ning districts, Chihli, large masses of porphyry are found
m Archean gneiss and Proterozoic strata; at Chieh Shih Shan outerop is well
developed, the phenocrysts are feldspar, quartz and hornblende, the groundmass
is holocrystalline and consists of orthoclase, quartz and plagioclase, the age of
this porphyry is at least posterior to the early Triassic. At An Chia Chuang
in Western Hills of Peking occurs a quartz porphyry which contains quartz,
feldspar, hornblende and augite as phenocrysts, the groundmass is holocrystal-
line and consists of quartz and feldspar. In Yi Hsien coal field occur both
trachyte and rhyolite; the former comprizes very rare phenocrysts and feld-
spar and hornblende forming holocrystalline groundmass; the latter consists
of quartz, feldspar and augite as phenocrysts and orthoclase and plagioclase

constituting holocrystalline groundmass.

DIABASE. db.

Diabasic rocks are found in various formations ranging from Archean
to Cretaceous in age. At T’ai Shan diabase dykes occur in the Archean
gneiss, the rock is holoerystalline and exhibiting ophitic texture, plagioclase
and augite are essential minerals, and hornblende and biotite are also present.
In Hsi Shan or Western Hills of Peking diabage sills occur over an extensive
area and are interbedded betv-ecen the Permo-Triassic quartzite-sandstone and
the Mesozoic coal series. The sill is from 300 to 500 meters thick, but in the
vieinity of Men T ou Kou it increases in thickness and invades the Mesozoic coal
series. The rock is holocrystalline and sometimes porphyritic, plagioclase and
augite form ophitic texture but the augite is mostly altered to epidote and
other secondary minerals. As to the age of intrusion, the lower limit is lower
Juassire as the Men-tou-kou coal series is invaded by diabase, while the upper
limit is afforded by the Pre-Cretaceous folding which bag equally affected
Jurassic strata and the diabase. Therefore the diabase must have been formed
during later Jurassic or earliest Cretaceous. In Tzi-Ch’uan —Po-Shan coal
field the diabase sill is found mostly in the upper part and occasionally in the
middle part of the Paleoroic coal series; at Hung Shan there are six sheets,
thin sheet being about one meter and the thickest one about 4 meters; at Ta K 'uei
Shan there occurs only one sheet about 8 meters thick; the diabase consists

chiefly of plagioclase and augite, though hornblende is also present; in regard .
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to tho age of this diabase, it is unquestionable that it is post-Paleozoic,
but the diabase is also in association and probably contemporaneous with
diorite, gabbro and andesite in northern Shantung, which are of early

Cretaceous age.

BASALT. bs.

The basalt is mostly found over the northern part of Shantung and
the northwestern part of Chibli, cither covering the Merozoic coal series and
the red and green sandstone or the tuff-conglomerate. At Ching Shan in
Ch’ang Shan, Shantung, basalt lava covers the top of the hill of the red
and green sandstone. Under microscopo the phenocrysts of olivine can he seen
in a groundmass of plagioclase and augite. At Kuo Mao Shan in Yi Hsien
coal field the basalt covers the Mesozoic coal series and the red and green
sandstone. In the vicinity of Fang Shan in Ch’ang Lo, Shantung, the basalt
rests upon the tuff-conglomerate. It consists of olivine and plagioclase as
phenocrysts and a groundmass composed of microlites of plagioclase, small
fragmentary olivine, decomposed augite and glass.

STRUCTURAL GEOLOGY
FOLDING

In the area within the present sheet, the northern, western and
southern parts occupicd by mountains and hills while the central part
is covered by an extensive plain. Very broadly speaking, the geological
formations of the bordering hills as a rule dip down to the plain. Thus the
strata south of the plain dip to the north, those west of it to the east and
those north of it to the south. Therefore this alluvial plain of Chihli,
structurally speaking, forms a large basin, though the nature of the strata
within the basin under thick alluvial covering can not be easily inferred.
This large basin clear in broad lines is however incomplete and complicate;
it includes many smaller synclines, anticlines, domes and basins. Brief
description only will be given here for the mountains and hills suri‘ounding

the plain.
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Arong 7HE T’A1 Hang SHAN RANGE

T’ai Hang Shan Anticline: T’ai Hang Shan is the massive range
dividing the two provinces, Chihli and Shansi. Structurally it forms a broad
anticline. The western limb dips gently westward to form the plateau of
Shansi, while the eastern limb dipping more steeply and aided by younger
warping and faulting descends abruptly to the east, northeast and southeast.
Although it appears as a mountain range rugged and abrupt when looked at
from the plain, the T'ai Hang Shan anticline is but flat and broad, so that the
inclination of the strata as a rule is gentle, with dipping angles between 10°
and 30°,

P’éng Ch’éng and Ho Ts'un Basin: This basin occurs near the
border betwoen the districts T'si Hsien, Chihli, and Wu-An, Honan, and
extends in northsouth direction. It consists of the Puleozoic coal series and
is surrounded by the Cambro-Ordovician formations. The strata composing
the eastern border of the hasin dip to the west, northwest and southwest,
whereas those of the western part to the east, northeast and southeast, the
dipping angles are generally from 10° to 35°, and in some places the strata
are nearly horizontal. Several strike or oblique faults have been observed,

causing repetition of limestone outerops.

Ling Shan Basin: It is situated in the vicinity of Ling Shan Chén
in Ch'ti Yang district, Chihli, surrounded by the Cambro-Ordovician strata
and composed of the Palmozoic coal series. The syncline has a northeast to
southwest direction, the strata on the southern border of the basin dip to the
north or to N. N. W, with the angles of 25°.35°, while those on the north
dip to the south, or to 8. 8. E. and 8. 8. W. with the angles of about 20°.

Lang Ya Shan Syncline: In the district of Yi Hsien, Man Ch’éng,
Wan Hsien, T’ang Hsien, Ch’ii Yang and Fu P’ing, Chihli province, the
Sinian (Nankou) limestone and the Cambro-Ordovician strata form a broad
syncline, the axis of which lies in northeast to southwest direction. The
strata of the left limb generally dip north-northwest or westward and those of
the right limb to the southeast or 8. 8. E., the dipping angles are from 20 tc
30 degrees.
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TeeE WesTERN Hrris oF PERING

Hua Mu Ling Anticline: It occupies the central part of Hsi Shan
or the Western Hille of Peking and in some places exhibits an appearance of
a dome. The dome shape is imperfect by being affected by the faults. The
strata in the central part are nearly horizontal, and the dipping angles of those
on the margins are generally from 20° to 40°.

Miao An Ling Syneline: It lies on the north of the Hua Mu Ling
anticline with which it joing by its southern limb. The «vnelinal axis extends
in northeast to southwest direction. This syncline consists of all the forma-
tions from Neo-Proterozoic to the Jurassie.

Pei Ling Syncline: It occurs in the northern part of Fang Shan
district and is connected by its northern limb with the Hua Mu Ling
Anticline. The coal-bearing formations of the Ch’ang Kou Yii coal field
form swmall syncline and anticline and are sometimes overthrasted. The
strata building up the northern limb of the syncline generally dip southward
or southeast and southwestward, while those of the southern limb dip to
opposite directions, the dipping angles are, in some places, more than 70°.

Kiu Lung Shan Syncline: It is partly situated in Wan P’ing
district, and its axis coincides with the ridge of Kiu Lung Shan, extending
from northeast to southwost. This syneline and Miao An Ling ¢yncline are
connected by Wang P'ing Ts'un anticline. The strata of the northern limb
dip to southeast or southwest with the dipping angles varying from 30° to 80°
those of the southern limb dip to northeast or N. N. E. at angles ranging
from 20° to 50°.

ALoNg THE YEN SHAN RANGE

Yen Shan Folds: In the range N. E. of Peking constituting N.
horder of the great plain and lying in Yi T’ien, Féng Yiin, Ch’ien An and
Lan Hsien districts, the Siliceous limestone is folded to form many small
anticlines and synclines. In Yi T’ien district the strata dip to northeast and
southwest to form an anticline with dip angles generally between 10° and
20° and seldom more than 40°. The anticline is continued eastward in Féng

Yiin district where the strata mostly dip to northeast, southwest, east and west
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at angles varying from 20° to 30°. In Ch’ien An and Lan Hsien districts
prevails however an incomplete syncline extending in northwest and southeast

direction.
Lung Shan incomplete Dome: In Ch’ien An, Lu Lung, Lan Hsiea

and Ch’ang Li, the quarizite formation and siliceous limestone of Nankou
system constitute one part of a big dome, most part of which was however
eroded away. The Lung Shan incomplete dome is only one part of the
western margin of that dome. In Ch’ien An district the strata dip to north-
wost at angles ranging from 10° to 20°, in Lu Lung, Ch’ang Li and Lan
Hsien districts the strata generally dip to the west or southwest at angles of
about 30°.

Kai P’ing Basin: Tt occupies the regions near the horder between
Lan Hsien and Féng Yan distriets, and constitute the southern margin of the
Yén Shan range. It may be related to the Lung Shan dome. The basin is
occupied by the Carboniferous, Permian and Triassic strata and is surrounded
by the Cambro-Ordovician formations. The strata dip at angles varying from
40° to 50® and in some places become almost vertical. The dip angle
decreases however from the periphery to the center of the basin to be nearly
horizontal in the central part where is developed the Permo-Triassic sandstone.

THE SHANTUNG PLATEAU

The Shantung Dome: During the early or Middle Cenozoic time
Shantung was affected by epeirogenic movement accompanied by the invasion
of magma, so that the strata were uplifted to form a broad dome which was
immediately broken by faultings, Within the present sheet the northern
margin of the broad dome can only be seen in northern Shantuug. The strata
appear to form an arch commeneing from the regions in Tung O and P’ing
Yin districts and terminating in regions of Lin Ch’t and Yi Tu districts. The
inclination of the strata is generally, though locally variable, to the nosth,
northwest and northeast, at rather gentle angles.

TheTzu-Ch’uan— Po-Shan Basin: The basin occurs in Tzl Ch’uan and
Po Shan distriets and extends in a north-south direction. It is composed of the
Paleeozoic coal series and Mesozoic sandstone and shale and surrounded by the
Ordovician limestone on the northern, eastern and southern sides. The strata

of the northern side dip to the south or southwest, while those on the east te
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the west or northwest and those on the south to the north, northwest or
northeast; on the western side the basin is interrupted by a fault.

The T’ieh Shan Dome: It occurs in Yi Tu, Huan T’ai and Ch’ang
Shan districts and is connected with the Tzi-Ch’uan—DPo-Shan basin on the
southern side. It is composed of diorite in the ceniral part and surrounded
by the Ordovician limestone and Palwozoic coal series on the periphery. The
strata dip away from the center to all sides at steep angles. The formation
of this dome is probably due to the dioritic intrusion as a laccolith,

The Sung Shan Dome: It is situated #n the southern part of Lin
Ch'ii district and composed of the Archean gneiss with diorite body. Itis
surrounded by the Cambro-Ordovician formations. The strata gently dip to
the east, north and west.

The Kao Chuang Dome: It occupies the regions near the border
between Li Ch’éng and Chang Ch’iu districts, and consists of diorite in the
central part and is surrounded by the Ordovician limestone which dip away

from the center at steep angles.

FAULTING

The main faultings took place at post Eocene time. The faults date
generally from the middle Tertiary, although they may not be oxactly
contemporaneous between them. Some of them are developed in the southern
part of the area represented in this sheet and were formed on the breaking
of the Shantung dome. In the eastern parvt of T’ai Hang Shan, in Hsi
Shan and the southern part of the Yén Shan range also occur many faults
both in strike and dip direction especially affecting the structure of coal fields.
In the eastern part of Shantung there are several faults which seem to have
been covered by the tuff-conglomerate of Cretaceous age and to have affected
the Jurassic coal series, so that they might have been formed at the post.
Jurassic or pre-Cretaceous period.

The T’ai Shan Fault: This fault lies along the southern foot of T’ai
Shan in southeast and northwest direction. It is a normal fault and about
30 km. long. The upthrow side is composed of the Archean gneiss and the
downthrow side of the Cambrian strata; the throw is estimated at about
2000 meters.
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The Fault on the border between T’ai An and Fei Ch’éng districts:
This fault is nearly parallel to the T’ai Shan fault, the part which may be
traced amounts to less than 11 km. Tt is also a normal fault, the fault plane
slightly inclines toward southwest. The T’aishan complex composes the
upthrow side and the Cambrian and Ordovician strata the downthrow side.
The downthrow side of the T’ai Shan fault is the upthrow side of this fault,

so that ithey can be considered as step faults,

The Faults of Lai Wu coal fields: In Lai Wu district there are
seven important faults. 1. The fault of Ta Wu Shan extends northwestward
and westward about 34 km. and is a normal fault; the fault plane dips
to the south and southwest with the upthrow side made of the Archean gneiss
and the downthrow side of the Cambrian strata. 2. The fault along the
northern margin of the Lai Wu coal field lies in northwest and southeast
direction at a length of about 34 km. and is also a normal fault; the
upthrow side consists of the T’aishan complex and the downthrow side of
the Mesozoic and Cenozoic strata; the throw is estimated at more than 3000
meters; the T’aishan complex which composes its upthrow side is overlain
by the Cambrian strata which build up the downthrow side of the Ta Wu
Shan fault, so that the two faults can be considered as step faults. 3. The
fault alore the eastern margin of the coal field forms an arch toward the
northwest and is about 40 km. long; this fault was formed not only by the
vertical movement but also by the horizontal displacement. 4. The fault
separating the Lai Wu coal field into two parts lies in north-south direction
and is about 23 km. long; it is a horizontal displacement; the distance of the
horizontal offset is not much less than 6 km. 5. The fault in the Chang Chia
Chuang coal field lies in eastwest direction and is a normal fault; the
upthrow side is composed of the Archean gneiss and the Cambrian strata and
the downthrow side of the Cambro-Ordovician formations, the Palsozoic coal
series and the Mesozoic strata. 6. The fault at the western end of the Lai Wu
coal field lies in eastwest direction and is a normal fault; it is more than 6
km. long; the upthrow side is the Ordovician limestone and the downthrow
side the Paleozoic coal series. 7. The fault in the western part of Lai Wu

district lies in southeast and northwest direction at a length of about 23 km.
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and is a horizontal displacement; the distance of the horizontal shift is not
much less than 6 km.

The Chang Ch’iu Fault: This fault separates the coal field into
two parts and lies in northsouth direction. It is a horizontal fault and the
distance of the shift is about 11 km.

The Faults of the Tzi-Ch’uan— Po-Shan coal field: There are four
prominent faults which divide the coal field into different parts. 1. That
geparating the Tzli-Ch’uan—Po-Shan coal field from the Chang Ch’iu coal
field is a horizontal displacement, running southnorthward, being parallel
to the fault of the Chang Ch’iu coal field and about 45 km. long. 2. That
separating the Tzu-Ch’uan—Po-Shan coal field from the Hei Shan and Hsi Ho
coal fields is a normal fault, running from southwegt to northeast, with the
Ordovician limestone forming the upthrow side and the Palaozoic coal series
the downthrow side. 3. That dividing the Hei Shan and Hsi Ho coal fields
is a normal fault, running from northwest to southeast. 4. That which is
developed at the northern end of the Tzu-Ch’uan—Po-Shan coal field is also a
small horizontal fault, causing a discontinuity in the coal series.

The Faults in the southern part of Po Shan distriet: 1. 'That
oceurring along the northern margin of the Huang Chia Chuang coal field is
a normal fault, running from east to west, with the Ordovician limestone
forming the upthrow side and Paleozoic coal series the downthrow side. 2
That occurring in the vicinity of Hsia Chuang is also a normal fault, running
from east to west, with the Archean gneiss forming the upthrow side and the
Cambrian conglomeratic limestone the downthrow side.

The Faults in the northern part of Yi Shui and Méng Yin districts:
1. That running along the southern foot of Lu Shan is a normal fault, with
the upthrow side of the Cambro-Ordovician formations and downthrow side
of the tuff-conglomerate. 2 That at Chiu Ting Lien Huan Shan is a normal
fault, running from east to west, with the Manto shale on the upthrow side
and the conglomeratic limestone on the downthrow side. 8. That at Tung
Li Tien is a normal fault, running from east to west, the upthrow side
being made of the Manto shale and the downthrow side of the conglomeratic
limestone, both of Cambrian age.

The Faults in the southern part of Lin Ch'ii: Thore are three
prominent faults. 1. That running from the Wu Ching coal field southwestward
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to another small fault, is a normal fault with the upthrow side consisting
of the Cambrian eonglomeratic limestone and the downthrow side of the
Ordovician limestone and Paleozoic coal series. 2. That occurring at Lu Shan
is a normal fault with the T’aishan complex on the upthrow side and the
Cambro-Ordovician formations on the downthrow side. 3. That oceurring at
Sung Shan is a normal fault, its upthrow side being made of the T’aishan
complex and its downthrow side of the Ordovician limestone. .

The Fault of An Ch'iu and Lin Ch’d districts: It occurs along the
border between these two districts, running from south to north. In some
places the Arcbean gneiss forms the upthrow side and the Cambrian conglo-
meratic limestone the downthrow side, but at Kao Chén the conglomeratic
limestone builds up the upthrow side and the Mesozoic coal series the down-
throw side. This fault is partly covered by the Cretaceous tuff-conglomerate
and separates the Jurassic coal series from other formations, so that it must
be formed at post-Jurassic or pre-Cretaceous periods.

The Faults of Wei Hsien and Ch’ang Lo districts: 1. That occurring
along the southern margin of the Fang Tzu coal field is a normal fault,
running from west to east and being covered by the tuff-conglomerate, the
Archean gneiss forming the upthrow side and the Mesozoic coal series the
dowthrow side, it might be formed at the beginning of the Cretaceous. 2.
Those interrupting tho Ching Shan Wa coal field are trough faults, the
upthrow side of the northern fault is constituted by the Archean gneiss, the
Pal®ozoic coal series forming the downthrow side in both cases. These two
faults further meet to form one fault and may be contemporaneous with that
of the Fang Tzu coal field.

The Faults of Tzt Hsien and Wu An districts: 1. That oceurring
along the eastern margin of the Tzi Hsien Wu An coal field is a normal
fault, running from south to north, the upthrow side consisting of the
Cambrian and Ordovician strata and the downthrow side of the Ordovician
limestone, Palaozoic coal series, Mesozoic strata and Tertiary conglomerate.
2. That cutting the strata in the midlle part of the coal field is a normal
fault, running from south to north, the Ordovician limestone forming the
upthrow side and the Palwozoic coal series the downthrow side. 3. That

occurring along the western foot of Tzu Shan in the eastern part of Wu An
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district is & normal fault, running from southwest to northeast, the upthrow
side being made of the Ordovician limestone and Palseozoic coal series and the
downthrow side partly made of the quartzose sandstone.

The Faults of Hsing T’ai and Sha Ho districts: There are two
prominent faults. One running from south fo north is a normal fault, the
upthrow side consisting of the quartzite formation and Manto shale and the
downthrow side of the conglomeratic limestone. Another running from east
to west is also a normal fault, the uptbrow side being composed of the
Archean gneiss and the downthrow side of the quartzite formation and
Cambro-Ordovician strata.

The Faults of Lin Ch’8ng district: 1. That oceurring along the
eastern margin of the Lin Ch’éng coal field ig a normal strike fault, running
from south to north; the upthrow side consists of the Palxozoic coal serieg
and downthrow side of the quartzose sandstone and red sandstone. 2. That
occurring along the western foot of Pai Yin Shan is also a normal fault,
running from northwest to southeast, the upthrow side is mostly made of the
Archean gneiss and the downthrow side of the quartzite formation and
Cambro-Ordovician formations. 3. That occurring along the river Ch’ith Ho
is a normal fault, running from northwest to southeast; the upthrow side is
formed of the Ordovician limestone and the downthrow side of the Pal®ozoic
ceal series and the quartzose sandstone.

The Fault of Ching Hsing distriet: There are more than ten faults
in the couthern part of thiz district. Those running longitudinally are normal
faults, the upthrow side being mostly composed of the Proterozoic formations
and the downthrow side of the Cambrian and Ordovician strata; those
running transversally are either normal faults or horizontal displacements.
That occurring along the horder between Ching Hsing and P'ing Shan
districts is a normal fault, running from east to west, the Wut’ai system
forming the upthrow side and the Cambro-Ordovician strata the downthrow
side.

The Faults of Ling Shan in Ch’li Yang district: In the Ling Shan
coal field there are many faults, among them the most important are those
two which interrupt the coal field. They run from northeast to southwest

and are normal faults. One part of the southern fault forms however an



Tan: Explanation to Peking-Tsinan Sheet 31

overthrust. The upthrow sides of the two faults consist of the Archean gneiss
and the siliceous limestone, and they have the same downthrow side which is
made of the Ordovician limestone and the Palweozoic coal series.

The Fuults of the Ling Ch’iu coal field: There are two big normal
faults which interrupt the coal field and run from northeast to southwest and
partly from southeast to northwest. The upthrow sides of the two faults are
composed of the Proterozoic formations and they have the same downthrow
side which consists of the Cambro-Ordovician strata and the Mesozoic coal
series.

The Faults of the Yi Hsien coal field: There are many faults, of
which the most important is the Hsiang Shan fault running from east to
wost. It is a normal fault, the upthrow side being made of the Cambro-
Ordovician limestono and the downthrow side of the Mesozoic coal series, red
and green sandstone and tuff-conglomerate.

The Fault in the wostern part of Fang Shau district: It is a normal
fault, running fromy northwest to southeast; the Proterozoiec formations form
the upthrow side and the Ordovician limestone the downthrow side.

The Faults of Hei Shan: 1. That oceurring along the southern
slope of Hua Mu Ling is a normal fault, running from west to east, the
Ordovician limestone forming the upthrow side and the Paliwwozoic coal series
the downthrow side. 2. Those occurring along Ch’ing Shui Ho in Chai
T’ang coal field are normal faulis, running {rom wost to eact, the upthrow
sides consisting of the Mesczoic coal serics and the downthrow side of the
violet and green serics. 3 That occurring on the west of Hung Mei Ch’ang
is a normal fault, running from cast to west, the Ordovician limestone
composing the upthrow side and the Paleozoie coal series the downthrow
side. 4. That occurring on the cast of Hua An Shan secins to be a normal
fault, running from north to south, the upthrow side being composed of the
Ordovician limestone, Paleozoic and Mesozoic coal series and quartzose
sandstone and the downthrow side of the quartzose sandstone. 5. That
occurring on the north of Ta Huei Ch’ang is a normal fault, running
generally from northeast to southwest, the upthrow side comprising the
Paleozoic and Mesozoic strata and the siliccous limestone and tho downthrow

side the tuff-conglomerate. 6. That ocenrring along the northern foot of
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Kiu Lung Shan is a normal fault, running from east to west, the Palsozoic
coal series composing the upthrow side and the Mesozoic coal series and violet
and green series the downthrow side.

The fault of Ch'ing Lung Shan in Lan Hsien district: The fault
occurring along the northern foot of Ching Lung Shan is a normal fault,
running from east to west, the upthrow side being made of the Wut'ai system
and the quartzite formation and the downthrow side of the siliceous limestone.

The Fault of Chang Li and Lu Lung districts: It occurs on the
border hetween these districts and runs from southeast to northwest. The
quartzite formation forms the upthrow side and the Cambrian strata build up
the downthrow side.

MINERAL RESOURCES AND MINING INDUSTRY
COAL FIELDS
Among the mineral resources the coal is of the first importance.

Within the area of this map the Kai P’ing, Lin Ch’éng, T’'su Hsien, Ching
Hsing, An Yang, Tzi-Ch'uan—Po-Shunand Wei Hsien coal fields are the largest
ones and are already being worked in an extensive scale, while in Chang Ch’iu,
Tai Wu, Yi Hsien, Ch'i Yang and Hsi Shan coal fields numerous smaller
mines are being operated. The coal is either bituminous or anthracite.

The coal of Carboniferous age is essentially bituminous and usually
coking, becoming anthracite only by local metamorphism. On the contrary
the Mesozoic coal happens to be mostly anthracite in the area in question;
the Jurassic Lituminous coal of importance only occurs in part of the Chai
T’ang coal ficld  This rule of distribution of different qualities of coal in the
area included in this sheet makes the Carboniferous coal fields in this area to
have the greatost importance for the industrious fuel, whereas the rule is by
no means always true every where else. Peat occurs in San Ho and adjoining

districts.
PAL/EQZOIC COAL

Kai P'ing coal field: It is situated in Lan Hsien and Féng Yiin
district; the Peking Mukden railway passes through its southern part. There
are numerous coal seams, 14 of which are usually recognized, bui different
seams are worked in different shafts. The thickness of the coal seams ig
variable from about 1 ft. up to a maximun of 65 ft.; the coal is bituminous

and coking, the analyses of different classes of coal are given as follows;
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. Volatile Specific | Caloric
GCoal Moisture matter Carbon Ash Sulphur gravity | power
1st. class 0.64 22.27 71.55 5.54 0.98 1.285
2nd ,, 0.68 21.03 67.78 10.562 0.96 1.320
grd 0.61 19.82 64.62 15.23 0.95 1.320 7040

The coal reserve in this field is estimated at about 400 million tons. The
whole tield is now under the control of the K’ai Lan Mining Administra-
tion, with four mining centres at T’ang Shan, Lin Si, Chao Ko Chuang, Ma
Chia Kou. In 1923 the total daily output was about 15000 tons, the coal is
partly transported by the Peking Mukden railway to different interior
markets and partly from the Ch'’ing Huang Tao port by steamers to
Phillipine and other over-sea ports.

Lin Ch’éng coal field: [t is situated in Lin Ch’éng and Kao Yi
districts and is conunected by a branch line to Ya Ko Ying station of the
Peking-Hankow railway; there are 9 coal seams, the thickness of the seams is
from about 2 ft. to about 8 ft.; the coal is bituminous and coking and contains
52.05% of Carbon, 81.55% of volatile matter and 16.40% of ash; the coal
reserve in this field is estimated at 100 million tons. This field is worked by
the Ling Ch’8ng coal Mining Administration, the daily production is from
500 to 2000 tons, the coal is transported by the Peking-Hankow railway to
various markets.

T’zU Hsien coal field: It is situated in Tsi Hsien, Chihli, and Wu
An, Honan, and is alout 28 km. distant from the T’zti Hsien station of the
Peking-Hankow railway. The river Fu Yang Ho near this field is navigable.
Nine coal seams are known, the thickness of workable seams is from 2.5 ft.
to about 20 ft.; the coal is mostly bituminous and eoking, the result of the

analyses of the coal is as follows:

. Volatile Colour of | Nature of | Calorie
Coal Moisture matter Ash Carbon ash coal power
3rd seam 0.89 20.01 19.11 59.99 6431
7th ,, 1.02 21.65 11.99 65.31 red-gray | coking 7200
coal at Wang 0.21 21.34 6.28 72.17 brewn coking 7160
K’an T’sun
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The coal reserve in the wholo field is estimated at about 230 million tons.
Besides the native pits, the coal field is exploited by two mining companies
bearing the name of Yi-Li and Chung-Ho, and two government mining
bureaus at Shu Ts'un and Pei Yang. The annual output is more than 100,000
tons; the coal is either transported throughout Fu Yang Ho or by the Peking
Hankow railway.

An Yang coal field:

district, Honan and about 23 km. distant from the Poking-Hankow railway

It is situated in the western part of An Yang

and connected to it by branch line, between Liu Ho Kou coal mine and the
Féng Lo Chén station.

varies from 1 to about 4 meters; the coal is mostly bituminous and coking,

Nine coal seams are known, the thickness of which

the analyses are given in the following table.

. Volatile N Caloric

Coal Moisture matter Carbon Ash Sulphur power
1st seam 1.1 19.82 67.63 1144 0.65 7502
oth ,, 0.70 15.76 83 52 14.75 0.60 6670

The coal reserve in the whole field is estimated at about 200 million tons;
the Liu Ho Kou coal mine works in the northern part of this field, the daily
output is about 500 tons, the coal is transported by the Peking-Hankow
railway.

Tzi-Ch’uan—Po-Shan coal fieid: It is situated in Tzd Ch'uan, Po-
Shan and Yi Tu districts; the Tsinan-Tsingtao railway passes by the northern
end of the ficld and has a branch line from Chang Tien running into it;
there are 13 coal seams, 9 workable, varying from about 1 ft. to about 7
ft. in thickness; the coal is bituminous and either coking or non-coking, the

analyses are given in the following table:

. Volat'le Colour | Nature of| Caloric

Seams Moisture matter Ash of ash conl Sulphur power
Hgiao-tuan-shih— 0.63 18.15 7.92 whitish— | coking brace 7260

t'an brown
Yiu-hsing 0.69 12.17 5.77 brown » ' 7380
8th seam 0.98 9.36 8.50 pink non- 8150
coking

gth ,, 0.79 13.96 3.08 white coking 1.2¢4 7700
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The coal reserve in the whole field is estimated at 496,969,200 tons. The
Tz Ch'uan coal field is worked Ly the Lu Ta Company producing about 2000
tons per diem, while in the Po 8han fields exist a great number of smaller
collieries, whole output totals at about the same amount of 2000 per day.

Most of the coal is transported to Tsingtao, the remainder chiefly to Tsinan.

Chang Ch’iu coal field: It covers the southern part of Chang Ch'iu
distriet and one part of Tzl Ch’uan and Li Ch'éng districts; the Tsinan
Tsingtao railway passes through the northern part of the field; the coal seams
are numerous but the thickest one is about 4 ft.; the coal is bituminous and

either coking or non-coking, the analyses of the coal are given as follows:

Localities  |Moisture | Yolatile | (Oarhon Ash | Colourof | gy)phyy | Nature of | Caloric

matter coal power
coal at Jin Ho 0.86 7.90 91.24 29.13 gray Non- 5390
& Co. coking
coal at T’ai 0.45 14.14 85.60 19.54 flesh 0.43 coking 7040
Féng & Co.
coal at T’ien 0.44 13.50 86.06 13.69 gray 0.314 | coking 6400
Yiian & Co.

The coal reserve in the whole field may be more than 200 million tons; a
number of small collieries are in operation, the total daily output is about 500

tong, the coal is transported by the Tsinan Tsingtao railway to Tsinan.

Lai Wu coal field: It is citnated in the middle part of Lai Wu
district and about 50 km. distant from the T’ai An station of the Tientsin.
Pukow railway; 6 coal seams are workable, the thickness is from about 2
ft. to about 11 ft., the coal is mostly bituminous but partly anthracite, the
analyses are given as follows:

Localities  |Moisture vrg;f‘tiiclf | Carbon Ash C°L°s‘l‘f °f | Sulphur N“(fg;f of (E)l‘?vxgrc
coal at Yén 0.90 30.71 } 68.39 11.70 brown 4.40 coking 8044
Huo Tai Tzl
Coal at Kao 1.425 5.24 93.835 13.045 lyellowish non-— 7788
Chia Ling coking

The coal reserve is estimated at about 100 million tons; small coal mines are

in operation, the daily production is about 200 tons.
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Sha-Ho—Wu-An coal field: [t occupies the parts of Sha Ho, Wu
An and Yung Nien districts and is about 17 km. distant from the Peking-
Hankow railway; 11 coal seams are known, the thickest one is about 12 ft.;
the coal is antbracite; the coal reserve is estimated at about 100 million tons,
only native pits work there, the total daily output is about 100 tons.

Ch’i Yang coal field: It is situated in the vicinity of Ling Shan
Chén in Ch’u Yang district, Chihli, and about 40 km. distant from the
Peking-Hankow railway; there are 7 coal seams, the thickness is from about
1 ft. to about 9 ft.; the coal is mostly anthracite; the coal reserve is estimated
at about 60 million tons, only native pits work there, the total daily output is
abeut 100 tons.

Fu P’ing coal field: It is situated in the vicinity of T’an Huei P’u
in the northeastern part of Fu P’ing distriet, Chihli, there are 4 coal seams,
the thickest one is about 5 ft.; the reserve is not rich and the output is very
little.

Hsi Shan coal fields: There are 6 Palmozoic coal fields, namely,
Yang Chia T’un and Liu Li Chii field, Wang P’iug Ts'un and Mu Ch’ang
Tzu field, Pai Tao Tzu and Lo Hou Ling field, Mei Ling field, Fuo Tzu
Chuang and Héng Lin Shui ficld and Chou K’ou Tien and Ch’ai Ch'ang field,
some coal fields are not far from the Men T’ou Kou station of the Peking and
Men-t’ou-kou branch line, and the T’o Li and Chou K’ou Tien stations of the
branch lines of the Peking-Hankow railway; there are 4 workable coal seams,
the thickest is about 40 ft. and the thin seams are 3-4 ft. thick; the coal is

anthracite, the analyses are given in the following table:

Seams Moisture | YoI8tle | Carbon | Ash | Colowrof | Sujplur | Nnture of %%lggirc
1gt seam of 1.40 3.98 72.31 22,31 0.19 non-
Yang-chia-t’un coking

coal of Wang— 0.93 6.88 66.6 25.6 yellow-| 0.28

" 6220
P’ing-t’sun dark

The total coal reserve in the 6 coal ficlds is estimated at 178 million tons:
both native pits and coal mines work there, the total annual output is more
than 100,000 tons, the coal is transported to Peking.
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Ching Hsing Coal field: It occupies the regions belonging to Ching
Heing district, the Chéngting-T’aiyiian railway passes through the southern
part of the field; there are 5 workable coal seams varying from 2 ft. to more
than 20 ft. in thickness; the coal is bituminous and coking; the coal reserve in
this field is estimated at about 170 million tons; the Ching Hsing coal mine
and other mines work there, the total daily output is about 1600 tons, the
coal is transported via Shih Chia Chuang by the Peking-Hankow raiMway.

Ching Shan Wa Coal field: It is situated in the eastern part of
Ch’ang Lo district, Shantung, and about 6 Km. distant from the Fang Tzl sta-
tion of the Tsinan-Tsingtao railway; the workable seam is about 20 fi. thick;
the coal is bituminous but non-coking; the coal reserve is estimated at about
one million tons; in 1919 some small mines worked there with total daily
output of about 14 tons.

Wu Ching coal field: It is located in the middle part of Lin Ch’i
district, Shantung; the area is small, there are no active pits.

Ts’ao Pu coal field: It is situated in the northern part of Méng
Yin district, Shantung; there are 5 coal seams, the thickest one amounts to
about 10 ft.; the coal is mostly bituminous.

Chang Chia Chuang coal field: It occupies the regions near the
border between Lai Wu and Méng Yin districts; the area is small and no
native pits work there.

Huang Chia Chuang coal field: It is situated in southern part of
Po Shan distriet; there are 3 coal seams, the thickest one is 8 ft.; the eoal is
bituminous; in 1918-1919 several small mines worked there, the daily output
of the biggest one was not more than 30 tons.

MES0ZOIC COAL

Hsi Shan coal fields: There are 5 groups of the Mesozoic coal
fields viz., Men T’ou Kou field, Ch'ang Kou Yi and An Tzi field, Chai
T’ang field, Ch’ing Shui Chien and Mei Wo field and Mo Shih K’ou, T’an Yi
and Hsiang Yi fields most of them are not far from the branch lines of the
Peking-Hankow railway, the coal of An-tzi field is transported by a rope
way from T’0 Li to An Tzi. The coal seams are variable in thickness and
number in the different coal fields. In the Men T'ou Kou coal field there

are 6 workable seams varying from about 1 meter to 3-4 meters in thickness,
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in the Ch’ang Kou Yii Coal field 7 workable seams varying from 4 ft. to 10 ft.
in thickness, in the Chai T’ang coal field 7 workable seams varying from 2-3 ft.
to 10 ft. in thickness, in the Ch’ing ShuiChien and Mei Wo coal field 11 seams
varying from .30 meters to 13 meters, and in the Mo Shih Kou, T'an Yii and
Hsiang Yii coal fields 1 or 3 workable seams varying from several centimeters
to 5 meters. The coal is mostly anthracite and in some places semi-bituminous

or bitumiMous, the analyses of the coal are given in the following table:

! i s of | Heati
Localities Moisture Y:;?glre Carbon Ash Sulphur Na::‘g;f of { Ixﬁ;;g
Coal at Tung 2.30 9.10 75.20 13.40 0.20 non- 1350
Heing coal mine coking B.T.U.
(Men-t’ou-kou)
Coal at Kung 18.50 4.05 76.21 15.89 0.14 non-
Shun Yao. coking
Coal at Wang 1.62 17.86 7717 3.35 0.49 coking 7250
Ch’éng Yii (Chai- calories
t’ang)
Coal at Ch’ing 3.21 2.28 72.00 22.51 0.256 non-—
Shui Chien coking
Coal at Tien 4.61 3.78 64.90 26.71 0.32 non-—
Hsing coal mine coking
(Mo Shih K’ou)

The coal reserve is estimated at about 80 million tons in the Men T’ou Kou
coal field; at about 110 million tons in the Ch’ang Kou Yii and An Tzu coal
field ; at about 220 million tons in the Chai T'ang coal field; at about 122
million tons in the Ch’ing Shui Chien and Mei Wo coal ficld; and at about
15 million tons in the Mo Shih K’ou, T’an Yi and Hsiang Y coal fields.
There are many native pits and several new mines, the total annual output
is not less than 500,000 tons, the coal is transported to Peking and partly to
Tientsin.

Fang Tz coal field: It is situated in the ~outhern part of Wei
Hsien district; the Tsinan-Tsingtao railway passes through the northern part
of this field: only one coal seam is workable and the thickness is variable.
At the west mine the thickest part of the seam amounts to 20 ft. and the
average thickness is 12 ft., at the east mine the seam is more than 30 ft
thick; the coal is bituminous but non-coking, the analyses are given in the
following table:
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! Nuture of | Caloric

Localities Moisture \uﬂé‘gs Carbon | Ash Sulphur coal power
Coal at west mine 1.90 22.85 67.10 8.15 0.59 semi- 7040
blackish coking
Coal at east mine 1.56 13.67 76.75 £.02 0.50 7040
limonitic
brownish

The coal rererve is estimated at about 7 million tons; in 1919 the daily out-
put of the west mine was from 250 to 300 tons.

Yi Hsien ceal field: It covers the regions belonging to Yi IIsien
distriet, Chihli, and Kuang Ling and Yang Yian districts, Shansi; the
workalde coal seams are 7 or 5 in number, the thickness is from .30 meters to
about 5 meters; the coal is rich in volatile matter but non.coking, the

analyses of the coal are given in the following table:

ior . Volatile Colour of | Nature of | Caloric
Localities Moisture matter Carbon Ash coal coal power
Coal at Tung Kou| 10.10 36.72 53.18 3.77 limonitic non- 6630
brown coking
with flame
Coal at Nan Kou 11.39 23.66 61.95 9.25 gray » 5500
Coal at Hsi Shan 11.96 22.40 65.46 5.98 white sy 6600
Hsiao Pai Kou
Tung Kou T’si 11.58 31.14 56.88 4.36 white ’e 5010
T’an (coal)

The total coal reserve in the whole field amounts to about 438 million tons;
there are many native pits, in 1914-1915 the annual output is about 100,000
tous.

Ling Ch'’iu coal field: It is situated in the southern part of Ling
Ch’iu  district, Shansi; there is only one workable coal seam and the
thickness is 3-4 ft., the coal is anthracite.

Wu T’u and Kao Chén coal fields: The Wu T'a coal field is
situated in the eastern part of Ch’ang Lo district, Shantung, and about 6 km.
distant from the Tsinan-Tsingtao railway; 3 coal seams are known, the
thickness is from .5 ft. to 2.5 ft.; the coal is bituminous but non-coking. The
Kao Chén coal field is situated in the southern part of Ch’ang Lo, only one
geam is workable and about 5 ft. thick; the coal is bituminous but non-coking.
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CENOZOIC COAL

Peat Bogs in San Ho and Chi Hsien: In San Ho and Chi Hsien
districts, Chihli, there are 3 regions where peat bogs occur; the 1st. is named
Pu Lao Tien, ahout 4 km. s. from the San Ho city and it extends to a length
of about 500 meters. The peat seam is 2.25 meters thick. In 1922 there
were 12 pits worked by more than 100 men. The 2nd region is about 12
km. E. from the San Ho city and adjacent to Wu Pai An, the area is smaller,
the seam is in some places one in number about .60 meters thick; in some
places there are two seams, each being .20 meters thick with .30 meters of
ooze between them. Tn 1922 only 20 men were working. The 3rd is named
Mo Chuang Tzl and about 24 km. S. W. S, from the Chi Hsien city and
about 24 km. E. from the San Ho city, the area is about 1.15 km. x 1.5 km.,
the seam is from .30 meters to .70 meters thick. In 1922 there were about
100 pits and were worked by 700-800 men. The peat is used as fuel by

poorer class in the surrounding regions.

IRON ORE DEPOSITS

Among the iron ore deposits in this area only the Chin Ling Chén
iron ore in Shantung has an industrial importance. The Lan Hsien ore is
large in quantity and too poor in percentage to be easily workable. Minor
deposits are found in the gunoiss, Proterozoic quartzite and siliceous limestone,
between the Ordovician limestone and the coal series, and in the contact zone
between the limestone and grano-dioritic intrusion. Thoe Chin Ling Chén

deposit is of the latter orgin.
IRON ORE DEPOSITS IN WUT’AI SYSTEM

Ore deposits in Lan Hsien, Lu Lung and Ch’ien An districts: 1.
The Ssu Chia Ying deposit is situated in the eastern part of ‘I:an Hsien
distriet, Chihli, about 10 km. S. from the Lan Hsien station of the Peking
Mukden railway and about 2.5 km. W. of the river Lan Ho; the ore is
contained in the gneiss, about 1100 m. long and about 50 m. thick in average;
the ore is composed of hematite and quartz with magnetite; the iron content
ranges from 25% to 81%, the average being about 29% ; the quantity is
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estimated at about 25 million ton. 2 The Chang Chia Chuang deposit is
sitnated in the northern part of Lan Hsien district, about 9 km. N. W. of
the Lei Chuang station of the Peking-Mukden railway; the ore deposit is
enclosed in the granitic gneiss, about 700 m. long and 40 m. thick; the ore is
the rfame as the;t of Ssu Chia Ying; the iron averages nearly 38 % ; the reserve
is estimated at about 6.5 million tons. 3. The Wu Chia Chuang deposit is
situated in the northern part of Lan Hsien and about 7 km. N. W. of the Lei
Chuang station; the ore deposit is contained in the granitic gneiss, about 250
m. long and 25 m. thick; the ore is composed of magnetite and hematite; the
iron is nearly 30%, and quantity is estimated at about 1,072,000 tons. 4.
The Chao Chia Kou deposit is too small to be of any economic importance. 5,
The Shih Fo Ssu deposit is situated in the southwestern part of Ch’ien An dis-
trict and about 10 kin. W. of the river L.an Ho; ore deposit is contained in the
granite and gneiss, about 1200 m. long and about 40 m. thick. 6. The Hsiao
Chang Chia Chuang deposit is situated in the southwestern part of Ch'ien An
and about 10 km W. of the river Lan Ho; the ore deposit is about 40 m. long
and 23 m. thick. 7. Tho Hsi Ko Ssu deposit is situated in the south-western
paft of Ch’ien An and about 6 km. W. of the river Lan Ho; only blocks were
found. 8. The Tung Shan déposit is situated in the western part of Lu Lung
district and about 1.5 km. W, of the river Lan Ho; the ore deposit is contained
in the gneiss and composed of magnetite and quartz. 9. The Pang T%0 Shan
deposit is situated in the northwestern part of Lu Lung and about 8 km. E,
of the river Lan Ho; the ore deposit occurs in the gneiss. 10. The T’ao
Yiian deposit iz situated in the south-western part of Lu Lung and near the
river Lan Ho; the ore deposit is contained in the gneiss and the ore contains
87.02% of iron.

Chiao Hgien iron ore doposit: It is located at Ch’i Pao Shan in
Chiao Hsien, Shantung, and about 18 km. from the port Hung Shih Yai; the
ore deposit is contained in the gneiss, about 100 m. long and .5-1.5 m. thick;
ore is composed of magnetite with garnet and containg 60.080% of iron,
8.17% of 8i0,, 0.042% of P. and 0.122% of S.; the reserve is estimated at
about 40,000 tons.
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IRON ORE DEI'OSITS IN THE QUARTZITE FORMATION

Ching Hsing iron ore deposits: In western Chihli the quartzite
formation often contains iron ores, 7 localities are known in Ching Hsing
district; the ore is composed of hematite and contains 20-30 % of iron; the
ore scam is about 1-2 meters thick; the total reserve is estimated at -about 20

million tons.

IRON ORI DEPOSITS IN THE SILICEOUS LIMTSTONE

Yi Hsien iron ore deposit: This deposit is situated on the north of
the Yi-Hsion city and forms pockets contained in the siliceous limestone,
pebbles derived from these pockets are accumulated in alluvial deposits.

' Lan Hsien and Féng Yiin iron ore deposit: At Hsia Shui Lu near
the border between Lan Hsien and Féng Yiin, the siliceous limestone containg

irregular masses of hematite which have however no economic importance.

IRON ORE DEPOSITS BETWEEN THE ORDOVICIAN LIMESTONE
AND THE CARBONIFEROUS COAL S8ERIES

Iron ore deposit in Kai P’ing coal field: In the northern part of
this field occurs ore deposit ranging from 1 m. to 8 m. in thickness, the ore
is composed of hematite and limonite forming nodules.

Iron ore deposit in Wan P’ing district: At Wang P'ing Ts'un in
Hsi shan the ore is hematite; at Wang Pling K’ou the ore deposit is from 1
ft. to 10 ft. thick, the ore is limnite, in the vieinity of Chou K’ou Tien also
occurs the hematite ore.

Iron ore deposit in Han Tan distriet; In the western part of Han
Tan, above the Ordovician limestone some hematite blocks were found.

Iron ore deposit in Yii Hsien coal field: In the vicinity of Ta Hei
Ko Ta the ore deposit exists between the Cambro-Orlovician limestone and
the Mesozoic coal sories, the ore is hematite and contains 55.56% of iron,
1.66 % of Si0,, 0.26 % of S. and 0.131% of P.

CONTACT METAMORPHIC DEPOSITS

Chin Ling Chén iron ore deposits: The deposits are situated between

Ch’ang Shan, Huan T’ai and Lin Tzt districts, Shantung, and about 4.5 km.
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distant from the Tsinan-Tsingtao railway. Between the Chin Ling Chén
station and the mine lies a branch line. The principal localities are T'ieh
Shan, Ssi Pao Shan and Yi Huang Shan. The ore deposits exist within the
contact zone ketween the Ordovician limestone and the diorite; the ore is
mainly composed of hematite, and magnetite with minor quantity of limonite
and siderite; at T’ieh Shan the average width of the whole deposit ir 13.9 m.
and the aggregate length is 1730 m.; the surface ore contains 66.51 % of
iron, 3.14% of SiO,, but the ore at deeper levels containg 55.27% of iron
and 10.46% of 810, ; the quantity of the ore existing above zero level is
estimated at about 3.7 million tons, and if the workable depth of the ore body
is 100 m., the total reserve of the T'ieh Shan deposit is estimated at about

18.7 million tons.

Iron ore deposits in Li Chéng and Chang Ch’iu districts: In the
eastern part of Li Ch’éng and the western part of Chang Ch'iu the iron ore
deposits often oceur within the contact zone between the Ordovician limestone
and tho dicvite; the ore is composed of magnetite, at Kao Chuang the biggest
ore body is about 10 m. long and not more than 3 m. wide; in the vicinity of

Tsinan the maximum length of ore body is about 5 m. and the width about 1 m.

Iron ore deposits in Lai Wu and T’ai An distriets: At K'uang
Shan about 2 km. N. W. from the Lai Wu city the ore deposit exists within
the contact zone between the Ordovician limestone and the diorite and
comprises disconnected bodies of magnetite; at Lu Tung Yeh on the border
between Tiai Wu and T’ai An the deposit also occurs in contact zone and

containg blocks of magnetite.

Trom ove deposits in Wu An and An Yang districts:  In the western
and northern parts of Wu An the localities are Hung S8han, Kung Shan,
Hsiao Kung Nao, Shang Ch’iian P’o and Hei Shih P’o; in the western part
of An Yang the deposit occurs at Kung K’vang Ts’un; the ore deposits exist
within the contact zone between the Ordovician limestone and the diorite; the
ore is composed of magnetite and hematite either with or without garnet and
epidote; at Hung Shan the resources of high grade ore are estimated at the

minimum figure of 740,000 tons.



44 Tan: Explanation to Peking-Tsinan Sheet
OENOZOIC MAGNETITE SAND

Depotits of magnetite sand have been reported to occur in Ting
Hsing and Yi Hsien between the Peking Paotingfu section and the Kao Pei
Tien-Liang Ko Chuang branch line of the Peking Hankow railway. The
deposit in Chii Ma Ho extends from about one li S. of Wu Ts'un to Yang
Ts'un; the deposit of Yi Shui extends from near Liang T’ai to the vicinity of
of the railway bridge. In Pai Chien Ho the magnetite sand is found between
Chung Kao and Chung Ying Ho. The thickness of the bed of magnetite
sand is said to vary from 2.5 cm. to 0.60 m. with an average of 0.15 m.

The magnetite content of the sand is stated to be about 5.5%.

LEAD ORES

In this arsa there are 5 localities. At Tan Shan in the eastern part
of An Ch’iu district, Shantung, the lead ore is composed of galena aud pyrite
and forms veing contained in the gneiss and marble. At Pai Shih Ling
in the southwestern part of An Ch’iu, in gneiss occur many fluorite and
baryte veins which contain galena and are 2-3 inches wide. At Ch’i Pao
Shan in the southern part of Chiao Hsien, in gneiss are contained many
fluorite and quartz veins which contain a small amount of galena. In the
neighbourhood of the Hung Shan coal mine in Tzi Ch’uan district, lead ore
occurs in the Ordovician limestone and is composed of galena and malachite.
In vicinity of Ch’ang Ts’ao in Hsi Shan in the Ordovician limestone oceur
the quartz veins which contain ¢mall amount of galena. None of these

deposits can have industrial importance.
COPPER ORES

In this area there are 4 known localities: At T’ao K’o in the
southern part of Li Ch’eng district in gneiss occur many veins which contain
chalcopyrite and pyrite with trace of nickel. At Pi Tzi Ling in the southern
part of Lai Yiian district, Chihli, the ore deposit occurs within the contact
zone between the siliceous limestone and the granite, the ore is malachite and
contains 1.17% of copper and 56.87% of iron. At Han Yang P’o in Wan

Hsien, Chihli, in limestone occur many calcite and quartz veins which
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contain some copper minerals; the ore contains 38.79, of copper, 1.89 "Qf
iron and 29.24% of SiO;. At Chai T’ang in Hsi Shan small malachite
veins oceur in gabbro and andesite. None of these deposit can be profitably -

worked.
ASBESTUS

In this area the abestus is known to oceur at 4 localities: At Shui
Ch’tian Kou in Lai Yuan, Chihli, asbestus exists within the contact zone
between the siliceous limestone and the granite; the veins are from less than
one half em. to about 4-5 cm. wide; in 1919 the Yi Yung company had a
daily output from 200-600 catties. At Huei Ts’un in the southern part of
Chiao Hsien the ashestus is contained in the marble, a member of the Wu
T’ai system. At a locality about 8 li N. W. of Hung Mei Ch’ang in Hsi
Shan the asbestus occurs near the fault running in the Ordovician limestone
and is greenish in colonr. At Chin Chu Ling in the southern part of Huai

L district asbestus is contained in the marble of the Wu T’ai gystem.

TALC

At Shih Wo Ts’un in Fang Shan, Chihli, tale is found in the
marble, there are 5 seams, the uppermost seam amounts to 1.05 m. in thick-
ness and the lowest seam is 1.4 m. thick. At Huang Ching Erh about 8 li
N. E. of Shih Wo Ts’un tale also occurs. At Fén Tzu Shan in the western
part of Yeh Hsien district, Shantung, tale is contained in the talc schist, a
momber of the Wu T’ai system and worked out by natives to make tale

powder. ®
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