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IRON DEPOSIT OF TAYEH DISTRICT, HUPEI
(Summary)
By
C. C. SBuN

.. LOCATION AND COMMUNICATION

About 15 km. NW. of the district city of Tayehhsien, there is a hill
calle@ Paichihshan which rises to an elevation of 350 m. above the alluvial
plain. On the southern slope of this hill, an iron ore body of considerable
dimension is found. It is connected with Shihhuiyao and Huangshihkang

on the Yangtze River by two narrow gauge raiIWays, each 26 km. in .
length (see Pl, I).

2. STRATIGRAPHIC SEQUENCE

In the ore-producing region the geolbgical formations are recognized
in a descending order as follows:

Tayeh Limestone ... ... ... .. .. .. ..Triassic
Tanshanwan Coal Series ... ... ... ... ..Upper Permian
Yangsin Limestone... ... ... .. ... .. ..Middle Permian

The Yangsin Limestone erops out in a gully southeast of Tehtaowan
and lies immediately below the Tanshanwan Coal Series. Here the lime-
stone retains principally the same character as that in other parts of the
lower Yangtze valley. It is a dark coloured and fine texture rock which
contains more or less irregular layers of black flints.

The Tanshanwan Coal Series is developed in a belt extending from
Tehtaowan to Pakuashan (see PL II), but gbod exposures are rare. The
detail succession of this series is rather obscure in this region and needs
further research. With the help of the few exposures and also the debris
left around the old coal pits, one could know that this series consists of
slate, sandstone and limestone with coal seams.
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The thickness of this formation varies from place to place. Usually
it is more than 100 meters.

Within the surveyed area fossils are rare in this formation, but in the
Tanshanwan region C. C. Liu has found Permian marine fossils, namely,
Productus costatus, Oldhamia?, Martinia and Marginifera.

The Tanshanwan Coal Series is followed by the Triassic Tayeh Lime-
stone which occurs at Tehtaowan, Hsiangpishan, Laotichshan, etc. The
formation begins with a light grey, thin-bedded and crystéliine limestone
often interstratified with grey shales; then a bed of massive, whitish-grey
~and crystalline limestone follows, with another division of well-bedded,
grey and crystalline limestone forming the upper part of the succession.
In the latter limestone there are also thin layers of grey shale. The total
thickness of the Tayeh Limestone is estimated at about 300 meters.

3. INTRUSIVE ROCK

The Paichihshan hill is composed almost entirely of intrusive rock
occupying an area of about 25 sq. km. Isolated small outcrops are also
found in both the Tanshanwan Coal Series and the Tayeh Limestone (see
PL. II). This leads me to think that under the cover of the sedimentary
rock there is a great mass of intrusive rock which is the southern extension
of the igneous body of Paichihshan (see Fig. 2).

The intrusive rock includes, as pointed out by H. S. Wang previously
both diorite and syenite. Sometimes tfle rock is so acid that it well
deserves the name of granite. The diorite is a3 medium-grained rock of
grey colour and is composed mainly of plagioclase, orthoclase, hornblende
and biotite. Quartz is not infrequently present. The syenite consists
chiefly of orthoclase, albite and hornblende with a little amount of quartz.
The texture is fine-grained but varies somewhat from place to place, The
granite is usually reddish in colour and medium-grained in texture. On
the whole, these rocks are in a decomposed state along the contact with
the iron ore body.

4, THE IRON DEPOSIT

(¢) MODE OF OCCURRENCE: Generally the iron deposit occurs between
the intrusive rock and the Tayeh Limestone and crops out at Chienshan,
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Yenhchiping, Tashimen, Shihtzushan, Laoshuwei, Hsiangpishan, Lungtung,
Shamaochih, Tiehmenkan, ete. (see Pl. II). It forms a regular vein
trending in a direction of NW. to SE. and dipping at 70°-80° towards N,

The vein often sends off veinlets into both the intrusive rock and the
Tayeh Limestone, filling the fissures and making sharp contacts with the
country rocks {see Figs. 4 and 5).

The deposit has been worked by the Hanyehping Co. and the Hupei
Iron Mining Bureau in the open cut method. Extensive strippings have
revealed different parts of the deposit and these are connected with rail-
way by a number of small inclines and horizontal tracks at different levels,
Since 1896 about fifteen million tons of ore have been mined.

(b) ALTERATION OF THE COUNTRY ROCKS: Both the intrusive rock
and the Tayeh Limestone have suffered alteration which is more intense
in the vicinity of the iron ore body and becomes less so in places further
away from it.

The altered intrusive rock possesses different colours and compositions.
Two types are recognized as follows:

(Type 1) Green to yellowish coloured rock which is composed mainly
of augite, actinolite, hornblende and biotite, sometimes with a little amount
of magnetite, pyrite, chalcopyrite, ete,

(Type 2) Very soft and whitish-grey rock. This type contains
abundant kaolinite that is often mixed with scales of sericite,

The altered Tayeh Limestone has been partly changed into more or
less white calcite.

(¢} THEIRON ORE: The ore is mainly hematite, locally magnetite and
subordinately hydrous oxides of iron also appear. They occur at different
levels. The magnetite is found at deeper levels. As a rule it is dark grey
in colour, finely crystalline and somewhat porous. Chalcopyrite and
pyrite are often noted in it. Calcite and quartz form the gangue, usually
filling the interstices between the magnetite grains. - The hematite occur-
ing at a higher level is reddish-grey and sometimes.s_teel grey in colour
and its texture various from dense to porous. Chalcopyrite and pyrite
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also appear in it, but they are largely altered into malachite, azurite.
brochantite, chrysocolla and limonite. The hydrous oxides of iron are
often seen in.the superficial parts of the hematite.

{d) CHEMICAL CoMPOSITION OF THE ORE: The chemical composition
of the ore has been carefully studied by the Hanyehping Co. and the Hupei
Iron Mining Bureau. The analyses given in the following tables represent
the average of the exported ore during the last few years.

Analyses by the Hanyehping Co.

Year Locality 510, Fe S P Cu
1929 Tiehmenkan, Shamaochih,

Lungtung, Shihtzushan,

Tashihmen and Yehchiping. 6.06 61.69 0.031 0.047 025

1930 " 590 6261 0023 0.045 028
1931 o 598 6267 0.041 0.054 0.29
1932 " 6.03 6282 0.033 0.054 0.32
1933 ’ 6.40 62.03 0.023 0.056 0.32
1934 " 5.97 6292 0.031 0.052 030
1935 , 6.18 62.17 0.049 0.055 0.30
1936 » 559 62.78 0.034 0048 032
Analyses by the Hupel Iron Mining Bureau
Year Locality 8i0, Fe S P Cu Mn
1935 Hsiangpishan and Laoshuwel 6.82 60.258 0.0521 0.0388 0.24 0.315
1336 ’s 6.878 60.410 0.0292 0.0418 0.25 0.341

{(e¢) ORE RESERVE: As already pointed out above a considerable
guantity of the iron deposit, has already been mined. The remaining ore
reserve, as estimated on the basis of the present investigation is given in
the following list: '

Lbcality Reserve in tons
Tiehmenkan 2,252,708
Shamaochih 611,712

Lungtung 357,696
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Hsiangpishan and Laoshuwei : 5,238,000
Shihtzushan 12,068,871
Tashihmen 2,112,480
Yehchiping 2,458,004
Chienshan 1,500,000

Total 26,599,471

(f) ORIGIN OF THE IRON DEPOSIT: The field investigation of the
writer shows that the iron deposit fills an epen space between the intrusive
rock and the Tayeh Limestone and makes sharp contacts with the country
rocks. Such space has bean attributed by various writers to tectonie
disturbance (faulting). This may in fact play a small part in its
formation, but that it was opened by a lateral force is shown by the
presence of large blocks of igneous rock and erystalline limestone in the
iron ore mass. Probably the shrinkage of the intrusive rock in the process
of solidification, as previously pointed out by C. M. Weld, formed the zone
of fracture along which iron ore was deposited by the iron-bearing solution
ascending from the deeper portion of the igneous magma. At that time
the temperature was ICOmparatively high and magnetite was therefore
formed, but later it had been largely altered into hematite,






IRON_DEPOSIT OF LINGHSIANG, O-CHENG, HUPEI
{Summary)
BY
C. C. Sux

POSITION AND COMMUNICATION

The Linghsiang iron deposit lies about fifty-five kilometers southwest
of the district city of O-Cheng in S.E. Hupei and is about forty kilometers
east of Hoshengchiao, a station of the Canton-Hankow Railway. Besides,
the Hsiangpishan station, a terminal station of the railway from the Tayeh
iron mines to Huangshihkang, is situated only about thirty-two kilometers
from the deposit. The topography is characterized by rolling hills and
broad valleys. Two rivers, the Chiangtienshou and the Chinniu, pass by
the region but they are too small for navigation,

STRATIGRAPHY AND IGNEOUS ROCKS.

Sandstones of Jurassic age occur in the eastern portion of the region®
Above these sandstones lie the Cretaceous volcanic rocks, consisting of
three distinct series, namely, the tuff-rhyolite, the andesite and the rhyolite
series. The first series is widely distributed and is dominated by rhyolitic
tuffs, lavas and agglomerates similar in character to the rhyolites of the
Kienteh Series of Chekiang. The second series consists mainly of dark
gray, vesicular andesite. The third series is a special rhyolite, porphy-.
ritic, compact in texture and forming cliffs wherever it is exposed.
Unconformably lying upon the Jurassic and Cretaceous sediments is a
series of Tertiary red beds. '

Besides the effusive and sedimentary i‘ocks, there are diorite porphyry
intrusions, three of which worth special nientioning, namely, the Kwang-
shan-Liutaishan, the Shenshan and the Yupingshan bodies. It has been
determined that the diorite has intruded into the rhyolite, tuff-rhyolite
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and sandstone beds, but not the Tertiary red beds. Moreover, in the zone
of contact, both the igneous and the sedimeniary rocks are metamorphosed
by it. Since the contact surface is nearly vertical, the intrusive body is
probably in the fotm of a stock.

THE IRON ORE

The main ore bodies form the hills Liutaishan, Kwangshan, Shenshan,
Machiowo, Tapaoshan, Hsiaopaoshan, Yupingshan and Shihtzushan of
which the last is the largest and most important of all. Owing to its
resistant nature, the iron ore always occupies the hightest part of hills
and is often very well exposed. It is usually elongate in shape and strikes
in an ENE direction. The dimensions of the Shihtzushan ore body, which
is the largest, are: length about 500 m., width 25 m. to 63 m., height 40 m.
to 60 m.,

The mineral composition of the ore is chiefly hematite but often also
magnetite in which case the ore is highly magnetic. The ore is usually
compact and high in iron content but sometimes it is porous when is iron
content is comparatively low. ‘The porous variety possesses vesicles filled |
with silica. Limonite is also present such as at Kwangshan, Pyrite is
also observed in association with hematite at Shenshan, Analyses of the
ore show its chemical composition as follows:

| Uit | Kuens  shenshan | T3pa Fejpopeer| Yaphee | S
Fe | 6198 | so50 | 6109 1 6056 6328 | 6357 . 60.35
$i0, | 858 | 1313 566 | 1391 6.22 830 | 124t
8 004 | 007 | 013 1 005 . 0.04 007 | 0.5
P 026 0.03 0.09 !: 0.05 0.02 0.08 | 0.02
AlLO; l 1.32 1.22 009 : 030 : 073 0.68 . 0.0
Mn | 002 | 002 ;001 1 0.2 0.01

ORIGIN OF THE DEPOSITS

The genetic relationship between the diorite porphyry and the iron ore
seems to be beyond doubt. However, various views have been expressed



Sun:—Iron Depaisit of Linghsiang, O-Cheng, Hupei 0

to explain the genesis of the iron deposits, Some regards the ore as being
formed as a result of contact metamorphism between sandstones and the
igneous rock, the sandstones being eroded away so that only the iron ore
was left. But the absence of high temperatuf'e minerals renders this
explanation difficult.. Others assume that the iron ore replaced the lower
- part of the tuff-rhyolite series and lies nearly in a horizontal position.
This however is quite contrary to the fact, as the ore occurs not only in
the rhyolite but in the diorite porphyry as well. The writer suggests that
the ore is of hydrothermal origin being formed later than the diorite
intrusion. It is to be imagined that as a result of differentiation an iron-
charged solution was separated from the residual dioritic magma and
came up along the fissures in the already cooled diorite porphyry and the
tuff-rhyolite series. Filling and replacement were produced. At that
time, the temperature of the solution was comparatively low, hence chiefly
hematite, not magnetite, ore was formed. Sericitization and kaolinitiza-
tion also happened.

THE RESERVE OF THE ORE

According to observed lateral extension.and the assumed depth of the
different ore bodies, the total reserve may be calculated and is given in
the following table:

i S .’ : : o :
. Length Thickness: Depth  Volume ° Reserve { ~Waste . Reserve

Locality ; _8p. gr.=! {pure ore)
_ m. [ meome o ebom PR R 20_% imetric tons
Shihtzushan = 500 47 40 - 940,000 4,230,000 | 846,000 = 8,384.000
Yupingshan | 225 25 40 . 225,000 1,012,500i 202,500 810,E00
Shenshan - : ; o I
Nopart | 10 - 40 40 7 64000 68,000 _-
Shenshan ; L | | | 288,440 1,153,810
Wopart | 125 0 38 . 50 256500 1154250, :
Machiowo .~ 8 45 | 30 | 112,060 | 504,225] 100,840 | 403,385
Liutaishan | 140 - 28 ° 60, 235200 |1,053,400| 211,680 | 846,720
Kwangshan | 69 20+ 30 | 41,400 | 186,300 37,260 | 149,040
Houhushan | 200 20 80 | 120,000 ¢ 540,000 108,000 ¢ 132,000
Taopaoshan | 150 . 35 | 25 . 131,250 : 500,625° 118120 | 472,505
Hsiaopaoshan; 113 - 25 17 48,025 © 216,112 : 43,220-: 172,802

Total Reserve . 7,824,352







GEOLOGY OF THE YANGCHIATUN COAL FIELD,
WEST OF PEIPING

By
C. C. WANG AND Y. Y. LEE

The Yangchiatun coal field is situated about 60 li northwest of Peiping,
10 li south of Sanchiatien, a station on th2 Peiping-Msntoukou Branch of
the Peiping-Suiyuan Railway, and 5 li from the Chiinchuang station on
the narrow guage railway betwean Sanchiatien and Chiinchuang built by
the Lungyen Iron Mining Co. A cart road leads from the coal field to the
last station. North of the coal field a good cart road, 8 1i in distance,
connects the latter with the plain of Peiping through the open valley of
Chaikouts‘un. So in regard to transportation facilities, the coal field is
-well located.

The geology of the coal field was first systematically surveyed by
Messrs, L. F. Yih! and J. C. Chao in 1915, In 1928 Messrs. T, W. Yang,?
T. K. Huang, C. Y. Lee and 8. Chu made a special study on the strati-
graphy of Yangchiatun and discovered marine horizons in the lower part
of the Yangchiatun coal series. From 1934 to 1936 Messrs. K. K. Chag,
M. N, Bien, Y. Y. Lez and K. Yang also undertook successive visits to
the coal field but their reports have not yet been published. In order to
investigate the economic significance of the coal field the writers took a
few days’ trip in the spring of 1937 and found that the geological
structures of the coal field are rather complex. It is surprising that such
structures are scarcely discussed by the former investigafors.

The writers are under obligations to M¥. S. C. Hu, the manager of the
Lifeng Coal Mine, for his help in the field.

1¥ih, L. P., The Geology of Hsishan or the Western Hills of Peiping. Mem. Geol.
Surv. China, Ser, A, No. 1, 1920. .

tYang, T. W., ¢t al., A Study on the Stratigraphy of Yangchiatun, West of Peking.
Ball, Geol. Soe. Peking Univ, Vol, 111, 1928, '
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STRATIGRAPHY

As the writers have been particularly interested in the coal field, the
formations other than the coal series are only little studied. The latter
belongs to Permo-Carboniferous and has been designated by Mr, Yih as
the Yangchiatun Coal Series. For the purpose of showing both the
structures of the coal field and the distribution of the coal seams more
clearly, the so-called Yangchiatun Coal Series is here reclassified in scme
detail as follows (see Plate II, Columnar section of the Yangchiatun coal
series) :

Loess and alluvium
Hungmiaoling sandstone

(Hsiyangchiatun formation
Shanshenmiao conglomerate

Laoyehmiao formation
Yangehiatun | Yinshan formation {Haofang conglomerate
~ coal series Tzumei coal seams
Huiyii conglomerate
Tapeimei coal seams
\Chiinchuang formation

Ordovician limestone.

ORDOVICIAN LIMESTONE

This limestone is widely exposed in the surveyed area and, owing to
its purity in quality, has been extensively mined for lime-making. As is
the case with Ordd_viéian limestones of other loealities in North China,
fossils like Actinoceras are sometimes found on the weathered surface of
the limestone,

'The limestone exposed northeast of Huikou generally shows banded
structure and appears much different in lithological characters from the
common Ordovician limestone, though it has been provisionally assigned
to Ordovician on the map. It might be much older and belong to Sinian
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CHUNCHUANG FORMATION

This is the lowest part of the Yangchiatun coal series composed mainly
of gray sandstone, greenish gray shale, black shale and thin coal seams,
with a total thickness of more than 100 meters. It rests disconformably
on the Ordovician limestone. At their contact, in the vicinity of Huiyii,
there is a stratum of basal conglomerate with quartzite and siliceous
limestone pebbles varying from 5 to 20 ¢cm. in diameter. In the neighbour-
hood of Haaofang this conglomerate disappears, being replaced by sandy
shale. In the lower part of the formation two horizons with marine fossils
have been met with, The lower horizon is a green sandy shale in which
Choristites mosquensis, Avonia echidniformis and other species have been
collected ; the upper one is a gray shale in which occur species of Productus.
These fossils suggest that the Chiinchuang formation is the equivalent of
the Penchi series. In the upper portion of the Chiinchuang formation the
following plant fossils have been collected:

Annularia stellata Halle
Cordaites principalis Halle
Cordaites schenkii Halle
Tingia? sp.

TAPEIMEI COAL SEAMS

These lie conformably on the Chiinchuang formation and include the
main coal seams of “Tapeimei.” They consist, besides the coal seams, of
black shales and white gray or greenish gray sandstone with a total thick-
ness of about 50 meters. The plant fossils from the black shale have been
preliminarly determined as the following:

Calamites sp.

Cordaites principalis Halle
Spheno'phyllum sino-coreanum Halle
Sphenophyllum rotundatum Halle
Lobatannularia ensifolius Halle
Lobatennularia longulatus Halle
Pecopteris orientalis Halle
Pecopteris taiyuensis Halle
Pecopteris sp. '

Neuropleris sp.
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Huivty CONGLOMERATE

This rests on the Tapeimei coal seams. It has a thickness varying
from 12 to 20 meters and is often changed into gray sandstone in its upper
portion. Owing to its persistent lithological characters and its wide
distribution in the coal field, it forms an excellent key bed. The pebbles
of the conglomerate are derived from silicecus limestone with a size
commonly varying from 8 to 16 cm. in diameter.

TzUMEI CoAL SEAMS

The Huiyi conglomerate is conformably succeeded by the Tzumei coal
seams consisting of coal seams, black shale, white gray sandstone and
shaly sandstone with a total thickness of about 40 meters. They form a
distinct black zone along their outcrops, while the Tapeimei coal seams
constitute another one, the two being separated by the Huiyii conglomer-

ate, In the field these black zones especially invite attention even from a
long distance.

HAOFANG CONGLOMERATE

This-overlies the Tzumei coal seams and has a thickness only from 5
to 8 meters. Its pebbles are composed mainly of siliceous limestone but
much finer than those of the Huiyii conglomerate. The purpose of singling
out this conglomerate as an independent member is to show the distribution
of the Tzumei coal seams. Not only the upper portion of the conglomerate
is often changed into sandstone, but the whole formation also becomes
sandstone east of the road between Haofang and the Kuangfeng Coal
Mine. Hence, the mapping of this conglomerate is exceedingly difficult,
though its recognition can be readily made west of Shanshenmiao.

LAOYEHMIAQ FORMATION

This consists chiefly of greenish gray, more or less metamorphosed
shales and sandstones with some black shales, thin coal seams and fine
conglomerate. Ifs total thickness is estimated at a little more than 100
meters., The fine conglomerate is the uppermost horizon and about 4
meters thick. Its pebbles also belong entirely to siliceous limestone. The
formation (':Onfdrmably rests on the Haofang conglomerate and is mostly
exposed west of Shanshenmiao on the top of hills.
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After the transformation of the Haofang conglomerate into sandstone
east of the road between Haofang and the Kuangfeng Coal Mine, the three
formations, Tzumei coal seams, Haofang conglomerate and Laoyehmiao
formation, cannot be separated lithologically and are considered as one
unit named the Yinshan formation in which the following plant fossils
have been collected:

Annularia stellata Halle
Annularia gracileceus Halle
Cordaites principalis Halle
Pecopteris sp.

SHANSHENMIAO CONGLOMERATE

This is the thickest conglomerate in the coal field and is composed,
besides conglomerate, of some greenish gray shales often metamorphosed.
The pebbles of the conglomerate are of siliceous limestone and quartzite
in its lower part and mainly of the former in its upper part. They are
generally of about the same size as those of the basal conglomerate in the
Chiinchuang formation though a little coarser in the lower portion. The
true thickness of the conglomerate can hardly be estimated, as a complete
suecession is not available. Asg ealeulated from its exposures in Yinshan
its thickness amounts to 40 meters.- There the contact between the con-
glomerate and the Yinshan formation reveals a great dislocation which
will be treated in a later chapter.

HSIYANGCHIATUN FORMATION

This consists of black shale and white gray sandstone. Being only
exposed northeast of Hsiyangchiatun and partly cut off there by a big
fault, its thickness cannot be easily estimated. Though it is sure that the
formation under study should be older than the Shanshenmiao conglomer-
ate, its stratigraphical relation is still obscure.

The eight formations occurring between Chinchuang and Hsiyang-
chiatun as mentioned above all belong to the so-called Yangchiatun coal
series! with a total thickness of about 400 meters. Before an intensive

- 1Yih, L. F., Geology of Hsishan or the Western Hills of Peking, Mem. Geol, Surv.
China, Ser. A, No. 1, p. 11, 1920,
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study of the marine and plant fossils is carried out, it is hard to assign a
definite age to any of these formations. Roughly speaking, part of the
Chiinchuang formation possibly belongs to Middle Carboniferous, while
the other seven are all assigned to Permo-Carbonifercus.

HUNGMIAOLING SANDSTONE

This rests on the Hsiyangchiatun formation. Their contact is well
exposed north of Hsiyangchiatun. This formation consists mainly of
white gray and reddish sandstones with a total thickness of more than 100
meters. In its upper part there occur some green shales from which
numerous plant fossils have been collected by Messrs, Y. S, Chit and C. H,
P‘an at Patachu about 20 li south of Yangchiatun indicating Lower Triassic
age. These shales are designated as the Shuangtsiian series and are
thought to be independent from the Hungmiaoling sandstone, which Yih=
took as Permo-Triassic. The writers think however that if the upper
portion of the Hungmisaoling, i.e., the Shuangtsian series, belongs to Lower
Triassic, its lower portion should be also of the same age. Recently,
however, Dr. C. C. Young?® assigned an Upper Triassic age to a reptile-bone
bearing sandstone of Shansi which has the same stratigraphical position
and lithological character as the Hungmiaoling sandstone.

.Northwest of Huikou there appears a belt of green sandy shales
between the Hungmiacling sandstone and Ordovician limestone, As they
have been profoundly metamorphosed, it is difficult to recognise their
original characters. It seems impossible to decide £ rom loecal observations
whether these shales belong to the Shuangtisiian series or to the so-called
Kiulungshan series.t

RED CLAY, LOESS AND ALLUVIUM

Both red clay and loess are thickly deposited in the valley between
Hsiyangchiatun and Huikou. The former generally lies under the latter

1Chi, Y. S., and C. H. P‘an, On thé Existence of the Shuangtsiian series and its
Triassic Flora in Hsishan or the Western Hills of Peiping. Bull. Geol. Soe, China, Vol.
XII, Ne. 4, 1933. ' : '

2Yih, L. F., op. ¢if., p. 15, _

3 Young, C. C., Personal communication.

i1Yih, L. F., op. cit., p. 24,
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and shows two facies. One belongs to lacustrine deposit and the other
much resembles the Choukoutien! reddish clay though no fossils have been
found. If such inference is correct, the geological age of the red clay
should belong to Lower Pleistocene or Upper Pliocene. The loess is widely
distributed both in the valley and on hills, and its geological age has been
assigned to Middle Pleistocene by J. G. Andersson” and G. B. Barbour, and
to Upper Pleistocene by C. C, Young.? According to the writers’ physio-
graphic observations the former age seems more probable. Alluvial
deposits oceur on the river flats near Chiinchuang and Yangchiatun and
give fertility to the farms of the villagers. They are composed partly of
re-deposited loess and partly of river sands.

A DISCUSSION ON THE PHYSIOGRAPHIC FEATURES OF
THE VALLEY BETWEEN HUIXKOU AND YANGCHIATUN

Along the valley between Huikou and Hsivangchiatun there is situated
an important cart road which leads to the famous Nankou Pass. Owing
to the broad feature of the valley some geologists suggest that the Yung-
tingho formerly flowed through this valley from Chiinchuang northiward
into the Peiping plain and subsequently diverted its course at Chiinchuang
southward to Sanchiatien in establishing its present channel. From the
writers’ observation, however, such suggestion seems improbable, The
occurrence of wide river flats and sand bars in the valley between Chiin-
chuang and Sanchiatien testifies to the long history of this part of the
river valley. The valley between Hsiyangchiatun and Huikou would be
much wider than it is at present, if it were the former abandoned course
of the Yungtiného. It is'most probable that the valley between Hsiyang-
chiatun and Huikou was originally formed by a tributary of the Yung-
tingho which later stopped flowing as a result of an upwarping movement
near Laoyehmiac which gave rise to a low divide.

'Young, C. C., Fossil Man and Summary of Cenozoic Geology in China, Mem. Geol,
Surv. China, Ser. B., No. 5, p. 28 (in Chinese), 1933,

2 Andersson, J. G., Essays on the Cenozoic of northern China, Mcm. Geol. Surv, China,
Ser. A, No. 3, p. 128, 1923. ’

3Young, C. C,, op. cit., Table 3,
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IGNEOUS ROCKS

MICROGRANITE

This is situated south of Yinshan and is the only igneous rock dis-
covered in the coal field. Being deeply weathered into a soft sandy mass,
it easily escapes notice. By closer examination of hand specimens,
numerous black spots of mica can be seen in a grayish white mass of
feldspar. Strata of shales and sandstones nedr their contact with the
granite have been more oi less baked as indicated by their high hardness.
According to the outline of such metamorphic zones the granite should
occur as a chonolithic intrusion.

Under the microscope the rock shows a distinet granular texture,
Feldspar generally occurs in tabular crystals and is mostily altered into
kaolin and tiny flakes of sericite or muscovite. It consists mainy of
orthoclase, but plagioclase is also present in a certain amount, as shown
by albite-twinning lamellae. Biotite is abundant with strong pleochroism :
Z =dark brown, Y = brown, and X = deep yellow. The absorption is
X<Y<Z. In the section (001), the interference figure shows that the
optic angle is very small or nearly zero with negative optic sign. Quartz
generally occurs in small grains and is much less abundant. It usually
contains numerous inclusions. Apatite needles are present in a notable
amount, '

MICRODIORITE

This is a dark green to greenish roek found northeast of Huikou. On
polished sections it generally shows porphyritic texture with abundant.
dark spots of amphibole. On the weathered surface of the rock, however,
such texture is not easily recognisable. According to its exposures the
rock occurs as a dike trending northeast-southwest.

Under the microscope the rock shows granular texture, Plagioclase
generally occurs as prismatic crystals and is mostly altered into cloudy
kaolin. Its repeated twining lamellae are obscure, though sometimes
indistinctly visible. Hornblende is abundant in idi‘dmorphic and hypidio-
morphic crystals. Its pleochroism is strong with X = pale yellow, Y =
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brown, and Z =dark brown, and its absorption is X <Y < Z. The
extinction angle hetween C and Z is about 18°. Positive elongation.
Optically negative with large optic angle. Cross sections show distinct
prismatic cleavages at an angle of about 120°. Biotite is also present in
a few small flakes and strongly pleochroic with X=yellow and Y=Z=
dark greenish brown. Apatite is often met with in needies or grains.

Besides the minerals mentioned above, there is abundant actinolite
mostly originated from hornblende. CAZ=18°. Optically negative with
distinct prismatic cleavages. Pleochroism is feeble with Z =pale green
and X=Y =yellowish or colorless. Another secondary mineral is calcite
occasionally found in the interstices of other minerals.

Nearly all the sandstones, shales and coal seams in the coal field have
been more or less metamorphosed. For example, the black shale west of
Laoyehmiao contains abundant metamorphic minerals, and the quality of
the coals all belongs to anthracite. It s2ems impossible that the meta-
morphism is entirely due to.the small intrusions of microgranite and
diorite. According to Yih's geological map there is a big granite body
exposed in the vicinity of Peianho north of Huikou. It is probable that
the intrusions described above are connected underground with the
Peianho granite and a large intrusive body might occur under the coal
field in depth. Hence, both the microgranite and the Peianho granite
might be of the same age.

GEOLOGIC STRUCTURES

The geologic structures in the area described eonsist of folding, over-
thrusting and normal faulting. We begin now to discuss the folds first:

YANGCHIATUN SYNCLINE

Generally speaking, the structure of the whole coal field is a syncline
designated as Yangchiatun syncline whose axis runs eastwestward from
Huiyt through Shanshenmiao to Yinshan, Its northern limb is located
in the neighbourheod of Haofang and Lifeng Coal Mine where the strata
generally dip toward southeast or south at angles varying from 40° to 60°
and commonly at 50°, while its southern limb is in the neighbourhood of
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Hsiyangchiatun and Kuangfeng Coal Mine where the dip of strata is
generally toward northeast or north at angles of 35° to 50°, Hence, the
Yangchiatun syncline is asymmetrical, its southern limb being gentler
than the northern one (See section Aj-A.). The formations in both
limbs range from Ordovician limestone-up the Haofang conglomerate.
Owing to the southeastern and northeastern prevailing dips of the
limbs, the eastern portion of the syncline becomes broader and broader:
while its western part appears narrower until both limbs are closed
in the vicinity of Huiyi where the axis pitches eastward at an angle
of about 30°. In the neighbourhood of the cart road between Hsi-
vangchiatun and Huikou, the synclinal structure is cut off by a fault
of great magnitude. East of the fault line the strata in Kochiangshan
and Tungyangchiatun generally dip toward southeast at angles from
20° to 40°,

MiNoR FOLDS BETWEEN HAOFANG AND HSIYANGCHIATUN

These are well shown by the section C-C; in Figure 4. Southeast of
Haofang the Huiyil conglomerate first dips toward southeast at an angle
of about 30° but soon the dip changes to northwest at an angle of 40°,
thus making a syncline with its axis trending east by north and west by
south’. Neal the axial zone the strata mostly belong to the Tzumei coal
seams. Further south the Huiyii conglomerate dips tpWard southeast
again at about 20° and an anticline is thus established with its axis nearly
in the same direction as that of the syncline just mentioned. Hence
toward southeast the Yinshan formation still holds the scutheastern dip
until the foot of Yinshan is reached, where the Huiyii conglomerate
appears again and a steep anticline is formed by partially changing the
dip of the strata toward northwest. The strata in the eastern portion
of Yinshan however mainly dip toward southeast in order to constitute
the other syncline with those of Huiyi conglomerate and Tzumei coal
seams in the vicinity of Hsiyangchiatun. It is interesting that the axes
of all the minor folds mentioned are not only parallel to one another but
also parallel to that of the principal Yangchiatun syncline in which they
are located. '
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YINSHAN OVERTHRUST

The contact between the Shanshenmiao conglomerate and its under-
lying formations in" the vicinity of Yinshan and Shanshenmiao is
‘represented by an important overthrust (See section B,-B,, Fig. 3).
Before recognising suach structure a northwest-southeast normal fault
was once provisionally suggested. But if is soon discovered that over-
thrusting gives the best explanation, otherwise there would be numerous
faults on the periphery of the Shanshenmiao.conglomerate. The over-
thrust is further shown by the direct contact of the greenish gray shales
in the Shanshenmiao conglomerate with the Laoyehmiao formation along
the foot path between Chaikou and Shanshenmiao where the conglomerate
bed itself entirely disappears though it is widely expesed both on the
Laoyehmiao and Yinshan formations southwest and northeast of the
temple of Shanshenmiao.

LAOYEHMIAG NOMAL FAULT

Along the valiey between Yangchiatun and Huikou there is a great
dislocation, the Laoyehmiao normal fault, which is well shown by the
section By-B. in Fig. 3. It trends north-south and has a length of about
10 1i so far as the surveved area is concerned. In the vicinity of Laoyeh-
miao the strata west of the fault line on the upthrow-side range from the
Chiinchuang up to the Yinshan formation being folded with their fold
axes normal to the fault line, while those east of the fault line consist of
the Hsiyangchiatun formation and the Hungmiaoling sandstone generally
dipping toward east and southeast.” The vertical displacement of the
fault amounts to more than 300 meters.

WANGWAN AND HUIKOU NoMaL FAULTS

Northeast of Wangwan and Huikou theré are two parallel faults
between which a belt of green and purplish sandy shales belonging either
to the Shuangtsiian series or to the Kiulungshan series occurs. It has
a generfl dip toward north-east at about 50° and forms a downthrow
block or graben structure. Southeast of the block is the _Wangwan fault,
while northwest of it is the Huikou fault, The formation southeast of
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the Wangwan fault line is the Hungmiaoling sandstone while northwest
of the Huikou fault is the Ordovician limestone. The vertical displace-
ments of both faults under study cannot be accurately calculated, though
they may be greater than that of the Laoyehmiao fault.

HAOFANG NORMAL FAULT

This is an east-west dislocation or strike fault and has a length of
about 800 meters. North of Haofang the fault plane just follows the
bedding plane of some shales and dips toward south at an angle of about
60° with the upthrow-side on the north. The vertical displacement of the
fault is not more than a score of meters.

CHAIKOU NORMAL FAULT

This is a dip fault trending north-south. Its length is estimated at
least at 400 meters as its north end gradually becomes indeterminable
when it enters the Huiyii conglomerate and Tzumei coal seams. In the
valley of Chaikou the fault feature is well shown by the discontinuous
outerops of the Ordovician limestone on both sides of the fault line,

Summarizing, three strike directions can be distinguished in the
normal faults mentioned. One is northeast-southwest, such as Wangwan
and Huikou faults; another is north-south such as Laoyehmiaoc and
Chaikou faults; the third is east-west, such as Haofang fault. These
three kinds of faults were probably of three different ages, the northeast-
southwest faults being the oldest. The cutting off of the Wangwan and
Huikou faults by the Laoyehmiao dislocation indicates that the former
two are either older than or contemporaneous with the latter. The age of
the Laoyehmiao fault being intimately related with the development of
the valley between Huikou and Yangchiatun in which a thick accumulation
of Upper Pliocene red clay occurs. Thus the faulting was probably
Oligocene when there was a wide-spread faulting movement in North_
China. The Haofang fault is the youngest; as the fault scarp is still well
preserved. Its age is probably Upper Pleistocene. The overthrusting:
probably ‘contemporaneous with the folding, belongs to the so-called
Yenshan movement of North China and its age probably covers middle
or later Mesozoic. '
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COAL SEAMS AND QUALITY

There are three groups of coal seams in the coal field. The lowest is
the Choumei coal seams which occur in a gréat number but very consider-
ably in thickness. Only the uppermost seam called yellow Choumei coal,
commonly worked by the natives, has a thickness from 2 to 5 feet, while
all the others are gerférally too thin. Next is the Tapeimei coal seams
which have been extensively worked by the miners. They generally
consist of four seams with a total thickness of about 10 meters as recorded
in the shaft of Haofang Coal Mine and shown in Fig.5. In some localities,
however, they may be also divided into five or combined into two seams.
The uppermost group is the Tzumei coal seams. It includes the so-called
Taheimei and three Tzumei coal seams. The former has a thickness from
3 to 8 feet and the latter a total thickness of 2-5 feet. There are numerous
abandoned native pits for operating such seams though few pits are active
at present. _

As to the quality, all the coals mentioned above are anthracite. A
systematic sampling of the Tapeimei coal seams and also of the others
‘was made by the writers and the chemical analyses of such samples by
the Fuel Laboratory of the Geological Survey of China are as follows:

: NN . Heat
Localities Coal . Moist. | Vol. . Fix. — aq, Suiphur| value Sym-
| Seams mat. ; c (calor.) bols
Yinshan ' Tzumei © 186 , 493 | 7477 1864 | 042 | 5912 | Ah
| 1. 154 | 595 | T74y - 1502 | 034 | €318 | Ah
- T‘e“tsa"' 145 | 598 | 7501 1761 | 055 | 6005 | Ah
! — o —
3 . 138 | 608 | 7083 | 2176 | 0.50 | 5536 | Am
= - Upper (1. 168 | 588 | 7796 | 1450 | 0.40 ; 645 | Ah
] i Chung- , ; ' i ——— ]
S | tsaomei (2., 180 . 536 | 83.74 | 880 | 034 | 68 | Ah
- | : '=
£ . Lower (1. 193 - 543 | 6337 | 20.27 | 047 | 525 | Am
. ! Chung- : = f
= | tsaomei (2. 170 | 663 | 8028 [ 1144 | 108 | 6417 | Am
| 17 216 609 3880 '[ 3205 | 088 | 4740 | Al
| TltSaO!IlEI : : :
| 2.0 189 , 651 | 7679 | 1496 | 035 | 8158 | Am
Huiyi | Choumei | 2.46 8.45 i 43.69 : 47.40 582 | 863t | AB
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From the above Table it is obvious that the upper Chungtsaomei is
the best of all. Except Choumei which has an inferior quality and is high
both in ash and sulphur contents, all the other coals are especially low in
sulphur, though the percentage of ash is usually high. When burning, the
coals generally decrepitate and burst into small pieces. This charat_:tei"ﬂ
combined with their white gray color makes an important defect to the
economic value of the coals. '

COAL RESERVES

As the total thickness of the Yangchiatun coal series is only a little
more than 300 meters and the dip of the strats avefages at about 40°, the
depth of the coal seams in the Yangchiatun syncline west of the Laoyeh-
miao fault thus scarcely exceeds 500 meters and therefore they can be all
efficiently worked. Within the synecline just mentioned, the coal reserves
are enumerated in this paper, while east of the Laoyehmiao faunlt line no
estimate has been made, the coal seams there being much deeper. If the
average dip of the strata in the coal field is taken to be 40° and the specific
gravity of the coals to be 1.3, the reserves of the different coal seams are
chown in the following table:

Coal =~ Average : Aveas  Reserves
seams  thickness : (sq-m.) = (tons)
Choumei :© 1 w. | 1,100,000 1,430,000
Tapeimei | 10 m. | 967,500 - 12,577,500
| Taheimei 15 m. . 400,000 | 780,000
Tzumei = 1 m. . 400,000 - 520,000

ToTaL 5 - 15,307,500

Since all the coal seams have long been mined by the natives, a con--
siderable quantity of coal must have been extracted and the remaining
coal reserves are provisionally estimated as below:

Coal seams Real reserves (tons)
Choumei 1,000,000
Tapeimei 10,000,000
Taheimei -500,000
Tzumei 300,000

TOTAL 11,800,000



LOW TEMPERATURE CARBONIZATION ASSAY
OF SOME MORE CHINESE COALS

(Summary)
By
- K. S. CHIA

(Contribution from Fuel Research Division of the Chemical Laboratory)

Results on the low temperature carbonization assay of some typical
bituminous coals have been reported by Hsiao! in 1933. During the last
few jrears, a large variety of coals have subsequently been tested in this
laborator}'. The present paper serves as a supplement to the report
already published.

The apparatus used for the experiments was the same as that in the.
previous assay, and the same procedure was followed. . The yield of
ammonia and the composition of the gaseous preducts, however, were not
determined. The percentage yield of gas in each case was estimated by
difference from the weight percent of the other carbonization products.

The assay results together with the description of the coal saniples
under investigation are presented in Table I. For the convenience of
description, the semi-cokes are arbitrarily divided into seven classes, six
of which are shown by the typical examples (Figs. 1-6 in Plate I), the
seventh type being non-coherent powder. The different semi-cokes are so
classified in Table II. Some coals swelled to such an extent that the plastic .
mass extruded to the colder portion of the carbonization tube, resulting in
incomplete distillation of the tar-oil. - To obtain a trne value of the tar
yield, these coals were blended with 60% of high temperature coke and
carbonized. The serhi-cokes from the blended coals are characterized by

1 Hsiab, C. C.,, Low Temperature Carbonization Assay of Shensi. Bull. Geol. Surv.
China, No. 21, p. 13, 1933.
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the four different types (Figs. 7-10 in Plate I), and are classified accord-
ingly in Table III.

In general, as shown by Figure 1, the yields of low temperature tar,
with but a few exceptions, are related to the volatile matter content of
the coals-carbonized. The results of the lignites and brown coals, how-
ever, do not follow this correlation.



THE EFFECT OF PRE-OXIDATION ON THE LOW
TEMPERATURE CARBONIZATION OF LOPINITE

By

C. C, Hs1ao AND K. S, CHIA

(Contribution from Fuel Research Division of the Chemical Laboratory)

Although Lopinite (6) has been found to be capable of producing a
high yield of low temperature tar (4, 2), its extremely high swelling
property makes it unsuitable for low temperature carbonization. The
following troubles may be anticipated:

(a) Formatisn of porous and friable semi-coke.

(») Difficulty of coke discharge.

(¢) Cracking of primary tars as a result of prolonged enclosure
in the plastic layer.

Experimental difficulties with this coal have actually been experienced by
various workers (8, 11). To use Lopinite successfully for low temperature
carbonization purposes, it is necessary that swelling be reduced and the
quality of the semi-coke be improved.

It is well known that oxidation due to weathering reduces the swelling
power of bituminous coal. The extent of the reduction can be increased
and the process hastened by raising the temperature of oxidation. Audi-
bert and Celmas (1) have shown that swelling is considerably suppressed
by oxidizing the coal at 120° C. Roberts (9) has found that oxidized
Yorkshire coal produces a uniform-textured semi-coke which is otherwise
spongy. Schmidt, Elder, and Davis (10) have shown that mild oxidation
of coal results in an increase in the strength of coke. Based on the
‘principle of pre-oxidation, Wisner (9)_has patented the Carbocite process.
The present paper reports experiments of oxidizing Lopinite prior to
carbonization and the results of such treatment as compared with those of
blending the coal with an inerf material.
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EXPERIMENTAL

- MATERIALS USED: The Lopinite used for the experiments is a selected
sample from Mingshan, Loping, Kiangsi. It is mainly in the form of
large slabs and has the following analysis:

Moisture... . oo e eer e e e ... 0.4%
Volatile matter ... ... ... .. ... . ...B21%
Fixed carbon... ... ... .. . oo . . 402%
ASH oo oo e e et e e e 1.3%,
Total sulphur .« o e e e e e 2.1%

The blending material is high temperature coke prepared at 1000° C. in
Hsiao’s laboratory coke oven (5).

PROCEDURE: All the carbonization tests are carried out up to 600° C
in Gray-King’s apparatus(3). The swelling characteristics of the original
and treated coals are measured according to the Sheffield Laboratory
Coking Test (7), except that the aluminium liner is not used. The same
horizontal furnace for the carbonization tests is also used for pre-oxidation.
Crushed coal, lossely packed in a glass tube, is introduced te the furnace
which has been heated to the required temperature and air is passed
through the cha._rge at a constant rate. Preliminary experiments have
shown that for samples of 60-mesh fineness, the proper rate of air flow is
15 cc. per minute per square centimeter of the cross section of the tube,
and the most suitable furnace temperature is 200° C.

RESULTS AND DISCUSSION

The effect of pre-oxidation with varying time of treatment is shown
in Tables I and II, and Figure 1 in Plate I. After three hours of pre-
oxidaton, the swelling of the sample is still so high that the plastic mass
extrudes to the colder portion of the carbonization tube resulting in
incomplete distillation of carbonization products. The yield of semi-coke
is too high and that of tar too low. The results are not in line with the
other data and are therefore not included in plotting the curves. Neglecting
this point, it can be seen that when the extent of oxidation is progressive-
ly increased, swelling is rapidly reduced, the yields of coke and liquor
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Table 1
Effect of Pre-Oxidation oa Low Temperature Carboaization Yields.
Time of Pre- ¢ Carbonization Produets
Oxidation : - - : .
(hours) ~ Semi-Coke EI Tay Liquor % Gas (Diff.)
3 75.2 | 11.2 42 ! 9.4
33 E 64.9 g 18 0 5.1 12.3
33 : 64.8 i 17.1 5.1 13.0
4 64.7 ’; 8.9 5.8 12.8
43 65.3 ! 16.3 59 12.5
6 . 668.2 ! 13.5 7.3 13.0
Table II

Effect of Pre-Oxidation on Swelling Characteristics of Coal.

Temp, of } Temp. of i Temp. of !

oitions  Inital | Tnital | Final % L
(hours) Contraction ] Expansion | Expansion | Contraetion ! Expansion
G (°C.) | (°C.) |
- . .
0 ©se0 1 401 | a2 | | 339
3 393 z 408 5 421 ] 21 : 52
3% 383 409 : 420 | 24 : 12
33 387 i 409 490 [ 24 ! 7
4 384 i £17 ; 421 i 33 1
43 — — i — | — . 0
6 — g _ , . ! _ : 0

are slightly increisad but the yield of tar is decreased. It seems that the
oxygen introduced partly appears as water and partly is fixed in the coke at
the expense of tar, the yield of gas being not affected. The temperature of
initial sqftenin% of the coal sample is raised and that for the final expansion
lowered, indicating a shortening of the plastic range as a result of oxidation.

The effect of oxidation on the quality of the semi-coke iz remarkable
(Figure 2 in Plate I, After oxidizing the coal for 334 hours, the resulting
coke ig only slightly swollen and shows a firm texture in contrast to the
highly friable coke at 314 hours pre-oxidation ; whereas oxidation up to 6
hours destroys the coking power to such an extent that the semi-coke is
slightly breezy. The hardest cokes are produced when the time of oxida.
tion is 4 to 415 houvrs. The slight shrinkage in voluma of these cokes as
compared with tha voluma of original charge greatly facilitates their
removal from the retort. The proximate analyses of the respective
semi-cokes are given in Table I11.
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Table 11T -
Analyses of Semi-Cokes.
: o Vo fel :
Time of pre. _ ProKmate Amlyses of SemiCokes (6B, Toal
Oxidation . . . :
_ , Volatile Fixed .Semi-Coke
(hours? : Moisture Mattor Carbon Ash (<t
33 2.9 127 742 109 1.6
3% 3.3 7.1 9.1 1u.5 : 14
4 3.4 5.4 V.4 10.5 . 1.3
4% 3.6 8.7 T8y 13.8 1.4
6 4.3 97 75.5 10.5 i 1.4

The results of the blending experiments are given in Table IV. A
hard semi-coke ig obtained when the sample is blended with 45-50% of
high temperature coke. With the 40% coke blend, the swelling is still so
excessive as to make the semi-coke friable. Although a maximum amount
of tar is obtainable by blending Lopinite with high temperature coke, the
fact that about 50% of inert material should be used does not seem
practical from the engineering standpoint, as any plant on this basis will
be actually running on half of its rated capacity.

Table IV
Blending of Lopinite with High Temperature Coke.
. | i Carbonization Products
(1] . _—
¢ Coke | Swelling [ Basis: 100 paris of blend :  Basis: 100 parts of coal
blended of the — - o ,
. . ‘ s . i
blend } Sc%l'lil; l Tar. ‘quuor Gas %;?:; ~ Tar ;E Liquoril Gas
o | 18 788 | 151 | 40 ] 71 583 . 25.2 | 48 | 117
45 o | e | nt 8.6 94 ) B85 - 256 . 48 | 116
50 0 | 782 | 128 | 34 | 5% | 5Y.5 258 | 39 | 113
SUMMARY

Lopinite, & highly swelling coal, has been subjected to pre-carboniza-
tion oxidation at a furnace temperature of 200° C. for various lengths of
time. It has been shown that this treatment results in reduction in swell-
ing and plastic range, increase in the yields of coke and liquor, and
decrease in the vield of tar. Under controlled conditions, it has been
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found possible to produce a hard and shrinking semi-coke without con-
siderably reducing the tar yield. The reduction in swelling can also be
effected by blending the coal with an inert material, but it requires 45-50%
of high temperature coke to produce a satisfactory semi-coke.

(1)
(2)

(3)

(4)
(5)
(6)
(7)
(8)

(9)

(10)
(11)
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