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Pegmatite Archaan Granite

Fig. 1,
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Clastic dyke of arkoso sandstone in the Archaean granite, south west of

Wang-hai-ssu, Hulutao,
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Fig, 2, Section of _Lien-pao-shan, Chin-hsi-hsien,
1—2, Cambrian: 1, Oolitic limestore (Changhsia limestone) . Middle Cambrian; 2, Red sandy shale (Manto shale), l.ower Cambrian;

3—5. Sinian; 3. Silicious limestone; 4, Cherty lirzestone; 5, Quartzite; 8, Intrusive sill,
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Fig. 3.

Section ‘of Sha-kuo-tun, Chin-hsi hsien,

2. Lower Cretaceous: sandstone and shale;

1. Cretaceous volcanic Series;

brownish yellow and

4. Upper Carboniferous:

3. Triassic: grit and conglomerate;

grayish white quartzose sand stone, black shale & coal seams with basal conglomerate;

6. Yellowish gray, distinctly beddod limestone (Ordovician);

6. Thin-bedded limestone, wurmkalk and greenish shale (Upper Cawmbrian);

7. Red and green shale (Lower Cambrian);

8. Cherty and siliceous limestone (Sinjan),
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3, Ptychaspis accamus Walcott
4, Piychaspis chinhsiensis Sun
Brachiopoda

5. Eoorthis shakuotunensis Sun
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Section of Hei-yii-kou, Chin-hsi hsien,

Fig. 4.

2. Gray purc limestone with Archaeocyathus (1, Ord.);

1. Granite;

3. Shale, sandstone and coal seamns with basal conglorerate (ap, Carb,

4. TRed sandstone and conglomerate (Triassic);

or Taiyuan series) ;
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5. Siliceous limestone (Sinian).
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Section Through Tai-tze-shan, Hu-lu-tao,

5.

Fig,

3. Shale;

2. Conglomerate;
5. Conglomerate, sandstone & shale with coal seams, (Cretaceous);

1. Quartzite;

1—3. Hulutuo Formation (Cambrian?);

4, Marble (Sinian);

6. Grainte,
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Fig. 6, The bifurcating dykes of diabase in the granite on the southern shore of Hulutao,
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Fig. 8. Section A A’ (from Kuang-ting-shan to Wang-hai-ssu)

1, Granite; 2, Siliceous limestone (Sinian); 3. Rel shale, oolitic limestone and wurmkalk (Lower, middle& upper Cambrian);
4, Gray pure limestone (L. Ord.); 5, Gneiss with pegmatite dyke, (Archzan); 8, Allavium; 7—8, Hulutao formation; {Cambrian?)
7. Shale interbedded with quartzite; 8, Conglomerate; 9-10, Sinian; 9. Marble; 10, Quartzite, slate; 11, Granite,
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Pig, 11, Section B B’ (from Hung-shih-la to Shin-chia-tun);

1. Tlava, tuff and agglomerate (Cretaceons); 2, Triassic sandstone & conglomerate;

3. Shale, sandstone and coal seanis with basal conglomerate (up. Carb, or Taiyuan series); 4. Gray limestone (T.. Ord.);

5, Red shale, oolitic limestone and wurmkalk ([.ower, middle and upper Cambrian); 8. Siliceous limestone (Sinian);

7. Alluvium; 1la, Sandstone, shale and conglomerate with coaly lenticules, (LLower Cretaceous); 8. Red sandstone and conglomerate (Triassic);

9. Gneiss (Archzan), 10. Granitic porphyry,
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A Section to the west of Hung-luo-hgien

Fig, 12,

Conglomerate with well rounded quartzite pebbles;

1,

1—9 U. Oarboniferons:

4. White grit & sandstone;

8. Gray hard shale;

2. Red sandstone;

7. Red sandy shale;

8, Red shaly sandstone;

5. Conglomeratic quartzite;

9, Brown quartzite;

8. Black ghale;

Gray or dark gray thinnly plated limestone. (L, Ord.).
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EXPLANATION OF PLATE II.




Pl 11

B — B v R AR R v 2 WA

Fig. 1.
pi
Fig. 2.
B=H
Fig. 3.
55 14 &
Fig. 4,

The open, broad River valley, South of Fushoutun, Chinhsihsien.

S5 VE IR W R B AL KR A P 2 R IR I A R
The Pegmatite-Dyke in the Archaean gneiss, North of Shahouyin,
Chinbhsihsien.

VHBEBFEAGE A ERABERB AN R ALK
WEOWAEA. |

The Archaean granite blocks enclosed in the basal arkose sandstone
of Sinian age, South of Wanghaissu, Hulutao.

HEBERFHEZ KA EE

Sea shore of marble cliff, Southwest of Shuangchuanssu, Hulutao.
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EXPLANATION OF PLATE III.
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Fig, 1. Steep Sea Shore of marble, near Shuangchuanssu, Hulutao.

BB MEREBTREZIEBLLTRGH S &

Fig. 2. CIiff of Sinian black slate, Southeast of Wanghaissu, Hulutao.

BoE SEBEBFHREZMBR A KA

Fig. 3. Residual cliff of Sinian quartzite, Southeast of Wanghaissu, Hulu-
tao.

HHE SGEBFELZE B R ARG A

Fig. 4. Sinian slate and quartzite of Panlashan, Hulutao,
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EXPLANATION OF PLATE 1V.




Fig. 1.

-
Fig. 2.

B=H
Fig. 3.

%M E
Fig. 4.

55 R
Pl. IV.

% & B 18 5 v 38 i 2 Collenia cylindrica &
The Collenia cylindrica bed in an inlet to the west of Tenglung-
shan, Hulutao, ‘

HEBHLZRAERARX R
The Conglomerate & Quartzite bed of Hsishan, Hulutao.

HEBERFBEEH IBEREE

The loose conglomerate bed, Southwest of Shuangchuanssu, Hulu-
tao.

#i 1 RS v W k2 A A T R

The granitic sea shore on the Southern slope of Hsishan, Hulutao.
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EXPLANATION OF PLATE V.




N
Pl V,

BB VEBUNBREESS ARG ERREESZENH.
Fig. 1. The igneous contact between the green shale of the Hulutao for-
mation and the granite, east of Liutiaokou, or Willow Valley.

BB A R VE b vk A A b 2 2 S0 BROE .
Fig. 2. The Diabase Dyke in the granite on the Southern slope of Hsishan,
Hulutao.

BER HUEREREELADELGKRAZEE B B

Fig. 3. The overturned foldings of the Sinian Siliceous limestone to the
northwest of Lanchiatun, Chinhsihsien.

SEME HE S E R R
Fig. 4. The minor overthrust of the Sinian black slate, on the Southern
slope of Hsishan, Hulutao.






GEOLOGY AND MINERAL RESOQURCES OF CHINHSI AND
CHINHSIEN DISTRICTS NEAR HULUTAO,
LIAONING PROVINCE.

(With 5 Plates & 12 Text Figures).
By H. S. Wanc (¥4a7l) & T. F. Hou ().
INTRODUCTION.

The region surveyed is situated in the south-western part of the Liaoning

v

Province. It covers a greater portion of the Chinhsi district ($8p), western
part of Chinhsien (§#%) and the whole area of Hulutao or the ‘‘Gourd
Island” (#j% B). The latter has long been thought to be the best place for an
ice-free harbour and harbour construction has once begun. The construction
was, however, interrupted until last year (1930) when the authorities of the
Peining Railway Administration determined to start the long stopped work.

On the request of Mr, C. Y. Kao (E#2%¥%), the director of the Peining
Railway to investigate the geology as well as the mineral resources of Hulutao
and its vicinities, we started on the 19th March, 1930, from Peiping by the
Peining Railway. Only 6 days were spent on the very Island, and four days for
the neighbouring districts. A greater part to the northeast of Chin-hsi district
was surveyed by H. S. Wang alone during one week in April, 1931 along the
Tungyii Railway (Gl#EK).

Thanks are due to Messrs. K. C. Chang (3E%IE) and C. C. Shan (¥E:8y)
of the Peipiao Coal Mine (4t ZEHERE 74 )) for they have helped us throughout the
whole work. During the last two days of our trip in 1930, we were joined
by our colleagues Pére Teilhard and Dr. C. C. Young ‘$5;4E{#) with whom we
had profitable discussions. .

TOPOGRAPHY.

Most of the area surveyed is an advancedly dissected hilly region with open
valleys (Pl 1I, Fig. 1) and moderate elevations. Only in the northern and the
western part, are there some high peaks and bold mountains rising at from 500 to
800 meters. They are mostly composed of granitic intrusion as Tahungluoshan

(KHLEE ) and Hsiaohungluoshan (/pIT#E(l}); and occasionally characterized
by the Sinian siliceous limestone and volcanic lavas of Cretaceous age. '
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Among the rivers in this area, Niierhho (4§ §iiJ) is of the fIrst magnitude
to be mentioned. It meanders from west to east in the northern part and forms
the sole main drainage on the north of Tahungluoshan, Inits lower reaches,
it joins the Hsiaolingho (/hgE{M[), which flows from the hilly region in the
north-western part of the Chinhsien district.

To the south of Tahungluoshan, there are¢ many other small streams,
flowing in a south-eastern direction, They are called by local names as Ssuerh-
puho (/4 53 £{4]), Lienshanho (i {lj{if) and Erhtaoho (Z3E{H]), ctc.

STRATIGRAPHY.

Almost all the old formations from Archacan up to early Mesozoic as
Sinian, Cambrian, Ordovician, Carboniferous up to Triassic, are all represented
here. Cretaceous beds have also a good development. For Tertiary we have only

pliocene. The Pleistocene was locally represented by loess.

Archaean gneiss and. granite:—Typical Archaean gneiss, occurs between
Yingpishan (FHE(l]) north of Lienshan and Lungchuanssu (flijg<%). Here
the gneissic structure is well developed, with feldspars and quartz as the pro-
minent composing minerals. Pegmatite dykes (Pl. II, Fig. 2) occasionally

intrude into it,

On the southern side of Hulutao the gneissic structure becoming less
conspicuous, the gneiss thus turns to a granitic appearance. However, the
Archaean age is proved beyond any doubt by the fact that granitic boulders are
included in the basal arkose sandstones of Sinian age (P, 11, Fig. 3) and further
the arkose sandstone fills the fissures of the granite when in contact (Fig. 1),

Sinian system:—Thisisthe bes} developed system in the area studied. It lies
unconformably in Hulutao upon the Archaean granite and chiefly includes arkose
sandstone, quartzite (Pl. 1II, Fig. 3), black slate (Pl III, Fig. 2, Fig. 4), and
shales in the lower part; toward the upper siliceous limestone as well as flinty
limestone intercalating with white quartzite predominate (Fig, 2). When intrud-
ed by granite, the limestones are metamorphosed into marble, for instance, the
shore-cliff on the southern side of Hulutao (Pl. 1I, Fig. 4, P1, 111, Fig. 1). Ina
small embayment to the west of Tenglungshan (&g l1).in the eastern part of the
same small peninsula, there occurs a bed of siliceous limestone containing

abundant Collenia cylindrica (Pl. IV, Fig. 1); an index fossil of Sinian age.
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‘The rocks of this formation are usually of very hard and tough character
and resistant to weathering, thus forming bold mountains and high ridges., They

are of wide distribution and attain at least a thickness of 3500 meters.

The Cambrian system:—Disconformably lying upon the Sinian formation is
the Cambrian system. It is divisible mto three parts and the total thickness is
about 550 meters.

The lower part contains chiefly red and green shales intercalating with
limestone lenticules. The sequence in descending order to the south of Hungluo-

hsien (4T#R8) is as follows:

1. Green shale

2, Light gray limestone
3. Green shale

4. Red shale

5. Thin-bedded limestone
6, Red shale

-1

Purple shale cut by a diabase dyke
8. Red shale intercalating with limestone
9. Reddish limestone
10. Red shale intercalating with green shale
11, Brownish shale
12. Gray thin-bedded limestone
13. Red & brown shale intercalating with lenticular limestone
14, Quartzite (Sinian)

The whole thickness is about 200 meters.

In other places as at Panshihkou (i f11%), Tayaokou (A ZEHE) (Fig. 3),
its thickness greatly decreases due to local faults. No fossil has yet been found,
but, however, on the basis of its similarity both in lithological character and
stratigraphical position to the Manto shale in Shantung province, it is referred to

lower Cambrian age.

In Hulutao above the Sinian system occurs an enormous shaly formation
which consists chiefly of green shales and quartzite with a basal conglomerate.
This formation constitutes most of the high hills and has been considered by Dr.
J. G. Andersson as of Sinian age. But in the basal conglomerate, we have found

among the pebbles some flint and siliceous limestone which were most probably
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derived from the Sinian rocks. Further, the green shales look very like
those of lower Cambrian age. It, however, has a thickness of about 2000
meters much too great for the lower Cambrian so far known in North China.
It may be equivalent to the Hsiamaling formation of the Western Hills of
Peking, or it may be even Jurassic. In the Geological map, we still refer it to
Sinian,

In the middle division, oolitic limestone intercalating with thick bedded
limestone becomes preponderant. It is about 200 meters thick and is most pro-
bably equivalent to the Changhsia limestone of middle Cambrian age.

The upper division includes chiefly, wurmkalk thin-bedded limestonc and
shaly limestone. The latter contains trilobite, Ptychaspis suni to the south of
Hungluohsien, At Tayaokou (Fig. 3), in the same formation, Dr. Andersson
some years ago collected the fossils from which the following species have becn
determined by Dr. Y, C. Sun,

TRiLOBITA
1. Agnostuys {anderssonia) fenglienensis Sun
2. Ptychaspis walcolit Mansuy
3. Ptychaspis accamus  Walcott
4. Ptychaspis Chinhsiensis ~ Sun
BracH1ioroDA
5. Eoorthis Shakuotunensis Sun

All of them are typical upper Cambrian fossils, and therefore prove the age of
the formation bearing them. Its thickness in the vicinity of Hungluohsien is
about 150 meters.

The Ordovician system:—This contains conglomerate, shale and wurmkalk
at the lower part, dark gray, thick bedded limestone and brownish thin bedded
limestone in the upper. The thick bedded limestone is usually of a pure chara-
cter and is extensively mined for burning lime.

It occurs in four different zones: (1) from Tanantun (K#FWi) to Chuan-
wayao ([EHZ); (2) from Tayaokou to Nanfulungshan (FEFEil);: (3) at
the vicinity of Hsiaolanchiakou (/M%) (4) from Heiyikou (M) to
Laoshihling (#%f1%38). The thickness varies in different localities, It is 300
meters at Tanantun but at Tayaokou, due to the absence of the upper part,
the thickness deceases to 200 meters. Such a difference is most probably due

to the Pre-carboniferous erosion which has widely prevailed in northern China,
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At Heiyiikou in the dark gray limestone, we collected a large simple
coral looking closely to Archeaocyathus. The same fossil has been found in Pei-
lintze formation of lower Ordovician age in Linyii (B basin, Hopei province,

The upper Carboniferous system:—This lies unconformably upon the
Ordovician limestone usually with a layer of conglomerate at the base. It
consists chiefly of sandstone, shale and conglomerate with workable coal seams
in the upper part, constituting the three coal fields, namely, the Hungluohsien
coal field, the Tayaokou coal field and the Heiyiikou coal field. The latter is
of synclinal structure, the coal series occurring in the center of the syncline

(Fig. 4). At Hungluohsien, the following plant fossils have been found in the
sandy shale.

1. Neuropleris sp.

2. Pecoplerts sp.

3. Sphenophyllum sp.
4. Annularia sp.

Here the thickness is about 150 meters.

The Triassic system:—Disconformably above the Carboniferous coal series
is a formation composed chiefly of conglomerate, grit, white and red coarse
sandstones. It frequently forms a low range of ridges rising above the the coal
series as at Hamashan (#5#i1li) and Chatzeshan ({&F-il1), etc. No fossils have
yet been found in it; it is provisionally assigned to the Triassic age from its
lithological character as well as the stratigraphical position similar to those upper
red sandstones occurring between Mesozoic and Palzozoic formations of other
regions in N. China. Tts thickness varies from 60 to 100 meters.

The Cretaceous system.

The lower Cretaceous:—This division consists of alternating beds of shalcs,
clays, red, purple, and grayish white sandstones. Toward the upper part,
greenish shale, sandstone and conglomerate becomes predominant intercalating
at some place, with coaly or carbonaceous lenticules, which may be proved of

economic importance as in Yihsicn (§5%).

There are three zones where it outcrops; the first is the area from Fuyiu-
tun (ZH ) to Yingshoutun (£ % ). The second is the low valley lying just
to the north of the Tayaokou coal field. In both places, it lies disconformably
upon the Triassic sandstones. The third is on the southern slope of Taitzushan

(HF1ly), where it is in fault contact with the Sinian strata (Fig. 5).
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It yields the following ‘plant fossils at Taitzushan and Tahuangti

(CRH 3
1. Nilsonia sp.
. 2. Cladophlebis sp.

In Yibsien (g£§%), Mr, H, C. Tan has collected from the equivalent beds
Compeloma and Corbicula which are considered by Prof. Grabau as of lower Cre-
taceous age.

The middle Cretaceous volcanic formation:—Lying unconformably upon the
lower Cretaceous sandstone, is an enormous series of volcanic rocks amounting
to no less than 1000 meters, In the lower part, the chief rock types arc
agglomerate, tuff, andesite and trachy-andesite, In the middle and upper,
trachyte and rhyolitec predominate, occasionally with red clay and shales as on
the southern slope of the hill, south of Chentifangkou (Bli#fpf55%). To the
north of Tayaokou, it constitutes high ridges bordering the coal field.

Volcanic rocks are widely distributed in North China, and arc considered
by some geologists as the upper part of lower Cretaceous or by other as middle
Cretaceous, As it is, here, underlain by the strata of a lower Cretaceous age, the
writer tentatively put it in the middle Cretaceous.

Pliocene:—This is represented by red clay. It occurs chicfly in in valleys
or on the low slopes of many hills. In the western part of Hulutao, a layer of
loosely consolidated conglomerate (Pl. IV, fig. 3) is taken as its base. To the
north of Tanantun, it fills the clefts or fissures of the Ordovician limestone just
in the same condition as at Choukoutien (JE %), Fangshan hsien (5 (l1ER).
in Hopej province. But no fossils have been found. Its thickness is about 5
meters.

Pleistocence:—Primary locss is of rare occurrence. Most of the loessic

material are interbedded with gravels and sandy layers.
IGNEOUS ROCKS

Granite:—generally of a pinkish color and coarse in crystallization. Ortho-
clase and quartz are the cssential mineral constituents, It often constitutes high
cliffs as at Tahungluoshan and Hsiaohungluoshan.

Granite porphyry:—VUsually of a granitic appearance but strongly por-
phyritic. The mineral constituents arc essentially the same as those composing
the granite. It intrudes as dykes both into the Cretaccous sandstones and the

volcanic formation.
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Quartz porphyry:—Of light color and porphyritic character. The pheno-
crysts are mostly quartz occasionally with feldspars. It occurs as dykes in the

granite on the southern side of Hulutao,

Diabase:—Occurring as complex dykes in the granite on the southern side
of Hulutao (Pl. V, Fig. 2; Text figure 6). It is of a dark color and porphy-

ritic in texture ; hornblende and feldspars are the prevalent phenccrysts.

Andesite: —Either as sills or as dykes in the lower Cretaceous red sand-
stones. Under microscope, the phenocrysts are mostly plagioclase and horn-
blende ; occasionally with orthoclase. The groundmass is holocrystalline com-

posed essentially of microlitic feldspars.

Basalt:—Usually of a dark color and dense in texture. Among the com-
ponent minerals, plagioclase is the most predominant; olivine in the next,
Groundmass is holocystalline composed of microlitic feldspars and olivine granu-
les. It specially occurs along a thrust plane from Pataohotzu (/\H[F)
eastward to Wanchiatun (#%g15); occasionally as dykes, as in the red sand-
stone to the north of Aishang Coal Mine (ZFBLEHE A H).

Age and order of eruption:—Within the area studied, the youngest for-
mation intruded is the volcanic series of middle Cretaceous age. It is probable
that at the same time as tremendous eruptive activity of the period there took
place intrusive of various magma at deeper level. But as shown by petrogra-
phic study, the intrusive bodies greatly vary in mineralogical composition, and
also they are different in order of eruption. Field observations revealed the
following sequence.

The first and perhaps the earliest Mesozoic igneous intrusion or intrusions
in this region are most probably the andesite, This is inferred from the fact
that it occurs essentially in the lower part of middle Cretaceous volcanic forma-
tion and it has never been found actnally intruding into younger formation other
than the red sandstone in the lower part of middle Cretaceous.

" Then followed the granitic batholiths, the most prominent of which are the
two intrusions of Tahungluoshan and Hsiaohungluoshan. They frequently
show contact metamorphism, as coverting limestone into markle, shale to slate,
but the metamorphosed zone is usually of small extent. Typical granite, rarely
occurs in the Cretaceous beds. Its younger age is inferred from the fact that

we have found granite porphyry with which the granite most probably asso-
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ciates in the middle part of the volcanic series both at Yenchiakou (BR®

and Fuyiutun (F¥£A). It can not, however, be later than Cretaceous be-
cause it has been faulted on the southern shore of Hulutao in Cretaceous time.

Most of the granitic bodies are frequently intruded by quartz porphyry
and diabase which are therefore of a still younger age. As they have no inter-
sections or cross-cuttings with cach other, their relative order of formation is
hard to say. But on account of their complementary composition, they may be
contemporaneous eruptions of the same source from magmatic differentiation.

After the granitic intrusion, there came the tectonic movement which
resulted in foldings and faultings. This was ensued by the basaltic injection

which not infrequently found their way along the lines of tectonic weakness.
GEOLOGICAL STRUCTURES

The geological structures of this region studied are of very complicated
character with the scattered distribution of the sedimentary formations largely
intruded by igneous rocks. As shown in the accompanying map, most of the
major structures are due to faults either normal or reverse. Local foldings are
) of minor importance. The following is a brief description of the recognized
major tectonic features.

I. FoLDINGS,

+ Hulutao anticline:—Hulutao, an eastward projected promontory from the
main land, is essentially an unsymmetrical anticline (fig. 8). The anticlinal axis
extends roughly in an ENE-WSW direction with southern limb more strongly
inclined dipping at 40°-60° to SSE. The northern limb, on the other hand,

usually dips to NN'W at 30°, It is interrupted on the north by an extensive
granitic intrusion.

Heiyilouw (BARIE) syncline:— Just acrossing Heiyiikou, there occurs
a syncline which is composed of Triassic sandstone at the center and upper Car-
boniferous, Ordovician, Cambrian and Sinian on the northern limb. The sou- °
thern limb was faulted with the Triassic sandstone directly against the Sinian
limestone. Its axis runs approximately in an ENE-WSW direction, pitching to
the west. This is why that it gradually narrows toward the east. Since the
Carboniferous is a coal bearing series, it constitutes the coal fields of Heiyi-
kou, Paiyangmukou (F#§A1¥%) and Pingtingshan (F:JHly), etc.
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Paitukou (8 1:i#%) Anticline:~—North of Nierhho ( f5i{#]), near Paitu-
kou, the Sinian siliceous limestone forms another anticline with its axis trending
approximately NE-SW, Its north-western limb at Hsiamiaotzu (FJ}§¥) dips
north-westward at an angle of 60°. The southern limb being less inclined
dips 25°-30° toward NE,

II. FavuLrts,

Faults of Hulutao:—All the conspicuous faults in this region are of the
reversed type with only one exception. They are altogether four in number as
follows:

1. Overthrust of Tenglungshan (#FFEY). The stiike runs approximately
from east to west. North of the fault line. the hills are composed of
green sbale and quartzite of the Hulutao formation; to the south,
occurs the Sinian limestone of much older date. As both dip to ESE,
it gives a reverse order in superposition and thus suggests an overthrust,

2. Overthrust of Hsishan (¥lj). At the eastern slope of Hsishan, the Sinian
slate and quartzite dipping ENE, are in direct contact with a granitic
intrusion, within which occurs fault breccia on the southern shore of
Hulutao. Farther west, are the green shale and quartzite of the Hulu-
tao formation which dips generally in the same direction. Such an
abnormal superposition suggests another overthrust.

3. Overthrust, north of Taitzushan (#JFil§). This is recognized by the
repetition of the basal conglomerate of the Hulutao formation on the
tops of the southern and northern hills, north of Taitzushan, Both
dip to north and between' them occurs a granitic intrusion (Fig. 5)
within which runs also probably the fault line.

4. Normal fault on the southern slope of Tai-tzu-shan. On the southern slope
of Taitzushan, the Cretaceous sandstones and conglomerate are
brought by a fault in direct contact with the Hulutao formation, all the
intervening formations such as Ordovician and Carboniferous being
absent (Fig. 5, f;). Just in the contact fault breccia is prominent,
The fault line runs approximately from east to west and is more or less
parallel to the coastal cliff,

Hsiaolingho (/MEER]) and Nierhlho (& 5L]) overthrust:—The fault line
more or less coincides with the valley of Hsiaolingho and Niierbho (Fig. 11, f,)

and thence is derived its name. Near the eastern part, a narrow strip of the
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Sinian limestone is bounded on three sides by the volcanic formation, suggesting
evidently an overthrust. This is also proved at the western foot hill of Pichia-

“shan (%£21l}), by a goed exposure of the fault plane which dips at 40° to the
Sinian bed (Fig. 10).

Lungchunssu (§E383F) and Hoshangkouw (0 W%%) overthrust:—North of
Lungchunssu and Hoshangkou a low range of hills is formed by the Sinian
limestone which lies directly upon the Archaean gneiss on the south and is over-
lain by the volcanic formation on the north. There are therefore some strata
missing both above and below. Such abnormal contact would naturally suggest
two faults, the reversed character of which, is inferred from the apparent con-
formable relation.

Faulis near Hungluohsien (W[ 3%45):—There are two rows of horizontaily
shifted faults near the north-eastern rim of the Hungluohsien coal field. The
first is located just to the east of Hungluohsien with southern shifting of the
volcanic formation on the east. The second is marked at the vicinity of
Kaoshantun (§£ilJ#i), and Tuanshantzu ([%[j[}F), where the sedimentary
formations to the east of the fault line were shifted northward. The basal conglo-
merate of the upper Carboniferous coal series constitutes an easily recognized
horizon; it is near Kaoshantun affected by three horizental shifts. (Fig. 12.)

Normal fault of Heiyiikou coal field:—South of Yangmukou kA,
both the Triassic sandstone and the Carboniferous coal series are brought in
fault contact with the Sinian limestone. It strikes in an ENE-WSW direction
with the up throw on the southeast (Fig. 7).

Besiles the faults described above there are still some others of less im-
portance.

III. DATE of FOLDING AND FAULTING,

Within the area studied, even the volcanic formation has been cffected by
the tectonic disturbances. This would naturally put the cate of the movement
to post-middle Cretaceous. Due to the absence of younger formation above
Cretaceous, except the Pliocene red clay, the upper limit in age is difficult to
determine directly. However, in the neighbourhood of Peipiao (JLEE) where
the crogenic history is better knov(m, Dr. Wong assigned to the folding and

overthrusting an upper Cretaceous age (Yenshan movement, Phase B). This
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would probaly apply here also. But as some of the folds as the Hulutao anti-
cline and the Heiyiikkou syncline for example, are clearly cut by faults there
seem reasons to believe that normal faulting has been produced in a later period
say Mid-tertiary.

MINERAL RESOURCES.

Coal is the most important mineral riches in the region studied. There
are two coal bearing formations, the upper Carboniferous and the lower Creta-
ceous. Coal of Carboniferous age is worked in three distinct fields namely the ’
Shakuotun (#4375), the Hungluohsien and the Heiyiikou coal field. Their
probable reserve as well as their composition are summerized in the two follow-
ing tables.

The Cretaceous coal series includes two coal fields (1) at Tahuangti
and (2) at Taitzushan. Both contain only a little coal, and are therefore, of
less economic importance.

Beside the coal resources, there are still galena, pyrite, limestone and
white clay. The former two occur as veins and pockets in the contact zone of
limestone with granite, They have been mined some years ago but are now
largely abandoned.

Ordovician limestone is frequently worked for burning lime, wherever
developed. As it is pure in composition and rich in reserve it may prove of

¢
economic value for future cement work.
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TABLE I

3 | |
Coal field w%'mlblih::coﬁ?ﬁ;%s Probable reserve | Possible reserve Claszification ‘ Mines f Daily ou'put
4
‘ : . Tungyii coal mine =
Shakuotun field l 3 meters | 60,000,000 ton | 95,000,000 ton Bitumite Chiangyeh coal mine ’ 40-50 ton
o I [ o o o . . ’ .
Hungluohsien field ’ 7 meters i 80,000,000 ton E 49,000,000 ton | Anthracitic bitumiter PAnshapg coal mine l 20 ton
\ i + Paohsing coal mine ] 25 ton
o . : E . .
Heiyiikou field 1.5 meters - ] 10,000,000 ton 1 , Anthracitic bitumite‘Yungching coal mine 10 ton
TABLE 1I
Scams of coal mines 'l{owtureI I:::i‘zge £:€i‘i Ash i Color of ash ,Sulphur?N itrogen| Coking quality ngzgﬁc
' V o i ) [ : P - ? )
Lower seam No. 1 of Tungyii coal mine, ‘ 3.29 | 82.76 | 53.47 - 10.19 E yellowish gray ~ 0.59 - 0.69 caking . 7,046
‘ ‘ !
Lower seam No. 2 of Tungyii coal mine. l 8.50 | 33.01 | 50.86 | 12.44 yel]owlsh gray  1.22 0.85 caking 6,105
- B - - . R ! ‘ ! .
Upper seam of Tungyii coal mine. ’ 5.82 | 22.71 | 5312 | 18.35 gray l 0.81 - caking t 6.600
. ; ’ ! . | | ;
Thinner seam of Tungyii coal mine. 2.27  22.31 | 45.30 ;| 30.12 ' light red — ’ -~ | non-caking 5,847
i i f. . . i [
Thinner seam at Tungpingti, Tungyii coal mine. 210 3512 . 43.71 * 19.07 gray — { — caking i 6,023
I e L - i !
3rd seam of Aishang coal mine. 1.50 14.50  70.00  14.00 white nil — 7,800
3rd seam of Aishang coal mine, {105 10.30 7123 ' 17.42  light brown nil - semi-caking ~ 5,818

2nd seam of Paohsing coal mine. 0.23 . 14.23 i 70.94  14.60 igrayish yellow . — — . semi-caking | 7,442
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