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Geology and Mining Industry of A-Kan-Chen Coal Field,
Kaolan, Kansu

({ SUMMARY )
By
Y. L. Wang

C.H.Li, C.Liu, K. C. Chang, C.’T. Chang, M. Hu, T.S. Chiao, E. T. Chang.

Location agnd Communication

A-Kan-Chen, 2 village, lies 20 km. to the’ soutﬁ of Lanchow. It 13 _situated in the
mountainous region with an elevation of 1,900 m above sca level. i.e. 350 m higher
than Lanchow..The route from Lanchow to A-Kan-Chen leads aldng the valley of |
Lei-tan-ho (or Shﬂ_imokou) which flows through the village, and jfoins the Yecllow River

‘at the northwest cornner of Lanchow. The road surface covered by abundant gr;'iv_cls
and thick loess is so uneven _that. the transportating capacity can not exceed 209 tons

every day.
‘Topography

The most attractive and pronounced topography in the neighbourhood of Lanchow
is-a series of terraces of successive stages.'f-or.med by the trenching of Yellow River and
at:c'mnulatiﬁg “of succeeding depositions at regular intervals. The abruptly high mouﬁtain,
Txentushnn, standing between A-Kan-Chen and Lanchow is made up of metamorpluc
rocks with an average altitude no less than 2,500 m which is- I, 000 m higher than
Lanchew and 500 m 111;11 above the hu,hu,t loess terrace. On the south of this mountain
is s1tuatcd the A-Kan-Chen coaI fxcld which cxtends in a north- south dlrccnon Lei. tan-ho,-

.the chief river. in. this region, passcs through thxs fzeld
Dlstl'lbuthﬂ of Coal Flelds

This coal ficld, as a whole, is narrow m the castwest dlrecnon and- stretches 7 km
along the north- south direction with A Kan-Chen snuated on thc mid- -portion. Its wnﬁth
varlcs from placc to place. It is 600 m Wusle on the north portion while the mid- portmn
in the vxcmxty of - mehmkou and Hsmofcnkou is reduced to a width of 100 m due
to comprcsswn of foldmgs but it -expends .1;.,.1111 to a width of 600- 1,000 m suuthward '

The strata of the coal series on the- south. most part of the coal field are covered by

(1)



Ternary conglomerate with the coal series cropped out only n the neighbourhood of
Shanchiakou forming an E-W élongatcd coal field. The. Hsisoshanchai coal field probably
may.be the elongation‘of the Tichyeh coal field, appears as a result of erosion. In the
nearness of Machang E of 'Tatsaowa, another coal field of 1,000 m long and 200 m
.-wide is seperated from the A-Kan-Chen coal field by a tault. Three km westward from
A-Kan-Chen to Mmtungwa of Hoshangpu along the Hsikou the coal series is e\poscd
below the red sandstone and forms another isolated small coal field due 10 a local small

anticlinal structure.

Stratigraphy

Thc geological Lormations of thi's region ‘'are sutnmarized as follows:

Nanshan series.. ...Metamorhic rc’:cks."l;ht: chief é[ements_ of this oldes: rock series
are blackish grey mica-schist, nlz:hid:i_te-schis't, quarizite, slate and few gneissic limestone.
Quaftz_ veins and dark igne_o:.is,_ intr__usi\_’es are observed elsqwhere whc-re the ceuntry
rocks exhibit a high grade silicification. Tt is often unanfofmably underlying the Jurassic
coal-btaring_s'e_ries or other younger {ormations "Lhough fault comtacts are ﬁlﬁa\'oidabie.

]urassic:.' A-Kan-Chen coal series. The A-Kan-Chen coal serics is su‘uc_i_ivid'éd into
four divisions acco:di.ng to its rock characters which are givén below in ascending
order:

© J1-Quartz cangiom_erate with white smooth quartz pebbles as the main elements
of which the longest diameter is 20 cm., well cemented by whitish fine sand.

12-Quartz conglomerate composed of quastz pebbles of_ small sizes, iaterbeded with
coarse sandstone and occasionally shales and thin coal seams, 30-90 m thick,

I.) Coal. bearing scries with a total thickness: of somc 300 m. Number And thickness
of the coal seams vary from place to. placs.

| H-Whmsh yellow .coarse sandstone constitutcd chiefly ‘by grams of quartz and
Ieidspar intercalated with layers of shalc, ulay and thin coal seams. 24-58 m thick,

Juro- Crctaceous Hoshangpu ¢oal series. Lylng unconformably upon the A-Kan-Chen-

coal seru—:s; T.hiS f{ormation’ is made up of mterbcdded grccn conglomerate and sandstone.
“The clay, shale, and thm coal seams of 3- 4 cm. often- come into existance. Plant remains

of the tcrn group are emhcdded in the fire clay and shale. Thxs fossil remains and the

presence of the rock fragments from the A- Kan Chen coal series in the conglomc:ate |
ase strong cudcnu:s 1o prow, Ihd[ the &gf: of Hushangpu coal series is younger than

th.lt 6f A- -Kan-Chen coal SErics.,

Tschyehkou formation 'This barren {ormanon is gomposed of purblish shale, red

clay, coarse sandstone 'md few conglomcrate mcr]ymg the Hoshangpu or A- Kan-Chen

2y



coal senes. It is well exposed near Mcishan, Shatzekou, Tichyehkou, Yangiwawén and
Yingwaping with thickness of $0-240 m.

Tertiary: Kausu scrics...... Most part of this series widely distributed on the
suuthcrh part of the field is a red massive conglomcrété which is constituted by both
rounded and subangular pebbles of quartz, limestone and metamorphic rocks of Nanshan
seires. Sandy clay of red color from the Tichychkou red formation fills the interspaces
of these pebbles as cementing. materials. It forms an apgular unconformity with all
the other rocks.lying beneath.

Pleistocene: Loess Both genuine and redeposited loess as well'as embedded gravels
are widely distributed on the mountain slopes and along valley sides with an ultimate
Ehickncsi 30 m:

Reccht: .A_Ilu_vium and talus deposits are scattered upon the mountain foot and

along -the valley of recent rivers.

Coal Seams and Coal.

The number of coal seams varies greatly in different localities. Its éccu_rrcnce i3
“somewhat in the form of splitting lenses o pocktts. Three coal seams have becn observed
in the northern and central portions of the fieid of which the lowest one is the l:.na.in
seam with a thickness of 5-10 m while near Tichyehkou and Shanchai at the southern-
part it is dispersed into 4-5 lajer:rs. ‘The records of the coal analysis both by the National

Geological Survey and 'the Scientific Education Institute of Kansu are listed below:

Locality .M;Jis'tur_c Volatile Fixed Ash Sulfur- Coking  Heat Rema

Matter (_,arbon T Property V_aiu_c “.rks
Meishun - 4.5 28.65 58.76 .7.‘)9 0.62 10 7363
Shanchai 5.0 33.81 5106 6.8% 0.74 .m0 7328
Hsisofenkou 2.36  26.25 67.17 4.22 o 14660 B.T.U.
A-Kan-Chen 4.57  27.78 65.13 2.52 slightly 14541,
Tiehyeh 4,19 23.27 68.30 3.74 1o 14390

Az
| Geological Struct'u_ie-
(A) Folding 'The general structure of this_. coal field is a N-§ ‘elongated syncline
sith strikes trending NW-SE and changing to N20W. 82QE, N-5 and E-W as we trace
ilt fram . noerth to south. The mc}\a czpascd on both limbs . be}ong to. the hard basal

cnn;,lmncmln of ‘the A I\an Chen coal serics. lhc. dip angles of lhc castern: limb arc

50-60 or more westward while those of the westcrn ones are stil steeper. On’ the mlﬁi

part of this sync]mc lic the gently inclined ]uro cretaceous red. sandstone of T:eh)eh

(.3 )



formation and the green sandy _conglomcfatc'of Hoshangpu series. Its length extending
from Mcishan on north fo_ Shangchali on the south reaches 7,200 m while its breadth -
varies greatly at different localities. It is 600 m wide between Meishan and A-Kan- Chen,
120 m between Liuchiakou and -Hsiaofenkou and 1 000 m in the vincinity of Huan-.
fengwan, Tatsaowa and Tichyeh. The strata of the coal series near Shanchai on the
southernmost portion of the coal field strike nearly E-W with dip augles 10-20
northward apd thus forms a syncline structure between Sbanchai and Tiehyeh ¥ith the
former lying on its south limb. It is an * inlier »* structure between these two localities.
since the folded Jurassic coal seires is exposed in the central portion after the overlymg
red conglomerate of the K_ansu. series has been eroded away. An “outlier” structure
.With the coal series surrounded by the.old metamorphic rocks of Nanshan series is
also ohéerved on tﬁc east apd north of A—K_an_—Chcﬁ coal field. On the west of the coal
field 'thc rolting hills of Cretaceous and Terti’arg} rocks form a’large syncline'. The
exposing of Hoshangpu series below the red sandstone of Meitungwa anticline makes-
another “inlier” structure.

(B) Faulting. Many faults which are most likely cqnnectéd with the folding of the
racks come iritﬁ- existance in this coal field. |

W1 Overthrust on the eastern margin of the coal ficld. This fault with the old
metamorphic rocks overthrusting upon the coal series _sc'e_ms comtemporangous with
the gen.erat'ion of folding. It is a hiéh angle fault,

2. Fault on the western ~margin of the coal field. A magnificent. reverse fault
occurred on thc western of this coal fleld trcnds I-8. It is also a high angle fault with
the downthrow side lying on the west of the fault line.

3. Minor faults There are a great many miniature faults of which the most
prominent oncs are:
3 a. Suike lault ol the northernmest paxt' ol the doal ficld.
3 b. Strike fault. bctwcen Hsmoshangtmg and Shatzekou._
3¢, StnLc fault of A-Kan:Chen Tungwangmlao

3 d. Normal fault on the.southern part of the coal field near Shanchai,

Coal Reserve

An estimation of ‘the coal reserve of A- Kan. C.hen coal field is tabulated as. folloWs.

'Mimng District Total Reser\e Reserve already Net Reserve  Remark
' ' (rons) mined {tons?) - (tons) '
. P - ' : ' Northern
. ? 2 ! ;
Paimamiao 1,200,000 720 ,?U_U .4§0 000 part
Meishan 1,080,000 180,000 800,000
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Tawating to Tangwaping 1,008,000 360,000 645,000

Hsengshuwan to Kuvathuoling 1,260,000 315,000 945,000
A-Kan-Chen to Hsiaofenkou 1,476,000 512,000 464,000
Hsiaofenkou to Kaclingkou 450,000 150,000 300,000
Kaolingkou to Tiehyehchuang 3,972,000 1,207,200, 3,064,800 2 gj:lns
Tichyehchaang 1o Shanchai 5 500 g0 30,000 5020000 3 SO
and lLaogtsumiao : ’ Leains
. o o coal
Shanchai 15,120,000 10,080,000 4,040,000 3 -

Sum 32,954,500 15,521,950 17,432,550
Mining Indﬁstry

Since the Sino-Japanese war had begun the problem of fuel supply in Lanchow
became more serious duc to the increasing of population and speedy progress of industry.
In order to multiplate the coal production af the former private mines which are still
kept in’ a stage of operation By applying very primitive methods, the provincial
government erected an Administration of the A-Kan-Chen coal field in August of 1939
to direct all the mine owners to open new mines, patent their mine districts and improve
their mining methods by the application of modern installations. Two years after, evident
results .obtained not oaly in the _prqductioﬁ of coal but also in the investment of capital
which were the two most important factors to make the mining industry of this coal

field prosperous during the recent few years.






Gedlogy of The ’I‘.zuyéo Coal Field ’I‘singjman,. Kansu,
( SUMMARY )
By |
C. H. Lu and.M. H Chen.

. Introduction.

"The Tzuvao coal field lies about 50 km to the north-west of the Tsingyuan city
which 1s 120 km to thc'_south'west of Lanchow. The Lanchow-Ninghsia highway through
TSingyuaq has been roughly constructed. The transportation of coa! depends also upon

pack animal "and mule carts,

Stratigraphy

Pre-Devonian

Nanshan Series This is a series of metamorph:c rocks, comammq predominantly

of green and dark green sandstones, slates, phjilht_es and- small quartz veins.

Carbonifererous

1. Lao Chun-Shan Formation. Forming the basal part of thc'carbtmifcfous stra'ta,
and m*crlym;,, unconformably on the Nanshan seties, the Lao-chun-shan formation
contains red conglomerote, brown and red conglomcntlc sandstoncs. and coarse brown
and purple sandstones. The tth}\.ﬂB‘.‘s is sometimes over 100 m,

2 Ybng-Hu-Kou_ Series It may be divided into two parts, the lower part consists
of red and green shales and "sandst(emes‘ intercalated with grey thin bed and massive
limestones, the uppcr part is a coal be'\rm" strata and consists of shale and sandstonc
'md interhedded with a coal about 0.6 m. in thickness. The total thxckness of t}ns series
is 1bout 130 m. Fossils of \*mcaptcm greanm ete, have heen found md;catmg the -
muscoevian '1_;,8, and bemq equivalent to the Yonq Hu-Kou séries of chtcrn I\'m-:u.

3. Ta;\'u\m Series \Vnh ‘re \.pect ta its rock character, thm series: may be divided~
“into " three parts. In the lo\wr_-p.ut there appear lnnestone sha!e and sandstone
'interbéddédiv The lim'eétoho is im}inre thm bcdded .of grcy to dark grey color and
with abundant chcrty bands; the shale is of .grey, “black and green in color, - and the
sandstone is of\ whitish, bro\\n and qnanzmc. while grey, black and green ﬁhales and
brnwn whitish coarse and quartzitic sandstone-; constitute the. :mddlc part mterthh

manv sldcmc nodule': and 2 coal seam about 0.5 m. in thu:kncss Rocks of thc ubper
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‘part are somewhat similar to the lower part. In certain places the upper parr thin
out, indicating that therc is a disconformity between the scries and the younger beds.
The thickness of this series varies from 50 to 280 m. The age is of upper carboniferous

and is cquivalent to the Taiyuan serics of North China.
Permo-Triassie

Yaok®u Scrics This is a transitional bed of . varicolored shales, sandy shales,
sandstones, conglomeratic sandstones and conglomerates. The total thickness of this

series 1s about 140 m,
Triassic
Sitakou Series. Tt lies conformably upon the Yaokou series with a thickness about

500 m. Rocks of this series consist mainly of green sandstone andy. shale. Plant fossils,

found in this strata. reprensent the Triassic age.

Jurassic

Lungfengshan series Unconf.ormablt over lain on the Sitakou series is the
Lungfengshan coal series. Lijthologically, it may be divided into two: parts, the basal
part Gonsists of conglomerate sandstone, and the upper consists of grey, black, green
and brown shales and white and green sandstones. Inter in this beds, there is a coal
seam with an avcragclt_hi-cknCs's about 2 m. The thickness of this series is irregular
with the lower part varied from 15 ‘m, to 500 m. and the ﬁppe.r part varied from

20 m. to 80 m.
Jure-Cretaceous

Variegated shales and sandstone seriis It overlies disconformably on the jurassic
strata and consists of shales and sandstones of red, purple, green, white, brown anid

“light grey in color. "The thickness of this formation is' about 220 m.
Cretaceous

Red beds series Rocks of this. formation consists mainly of purple and red shales,
interbedded with gre'v_:n, g_ra'yi"'sh vhite, asd - l-ig_ht' red shales and sands-tqn'es'; they are
easily to become clajr or. loam after 'we:.lthcfing.__ The. upper limit of this series is not
seen ih this rcgio'n', and. the known t.hiékn.e'ss.'-i'_s about 250 m. No fossils have ‘heen fdu'nc!,'

by §uperpbs_i_tinn and lithological character it sh_oulgi"_ belong. to the 'Cfe'_tacéons a.g'c;
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Tertiary

Kansu series This is overlain on the older strata. Rocks consists of brick red loose
conglomerate intercalated with coarse sandstonc and mudstone, The outcrop in this

region is about 300 m, in thickness, It is the lower part of the Kansu scires..
Quaternary

Loess Both primary eolian locss and secondary derivative loess are distributed in
different places of this region. The thickness is generaiiy not over 30 m. The age is
of Pleistocene. '

Recent

Alluvium This is depqsited'along the river banks_ and. at the foothills of the

mountains, including sand, loam and gravel.
Igneous Rocks

" Granite To the cast of the region, there is a granite mass, greyish white in color
and fine in texture, which is intruded in the triassic beds. Some of the younger beds
are also effected by this intrusion. The age of this intrusion may be considered at the

end of Jurassic or even in the begmmg of Ternarv
_Geo_logical -Structure _

The strike ‘of the strata in this rcgton trcnds generally E-W, with' slightly NE-SW,
‘and to the northeast it Iocally bends to the SWW-NEE direction. One asymmetrical
synclme steepcd wuh its sourthern limb includes three small folds to the east end of
the axis to form a compound syclme in - the north part of the region. An anticline is
'formcd at the southcrn nc1ghborhood of the sychnc Two small dip faults and onc strike
'fault occur respectively in’ the northeast and southw;st_ parts of the field. Thrusts of

small magnitude are also-formed in the northeast and north parts of the region.
Orogenic Movements.

1. ‘Caledonian Movcmc‘n_ts. Réprcsented by the unconformaty hetween the Pre.
Devonian and the Car-bonifel:ous

2. Hercymnn Movcmcnts Represcnted by the hiarus and disconformity between'
the upper Carbumfcrous and the: Pcrmotnassm

3. chshaman Mov ements. Represented by the gnconformmcs betwccn the Tnassu.
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and the Turassic and the Kansu series with t ke cider strata.
4. Movement after the Tertiary, Represented by the falds and thrusts of ‘the

"Kansu series,
Coal Deposits,

- Coal bearing formations in this region bélong to the Carboniferous and Jurassic age,
Tn the carboniferous Leds there are two warlable irregalar coal seam< with a rhickness
from 0.3 m. to 0.9 m. each. The coal is coking but. high in sulphur. The estimated
reserve {n-a depth of 300 m. along the stratum is about 7,740,000 metric tons. Coal
scam of the Jurassic exists only one but sometimes it'splits into two thin layers which
vary in thickness from 1 m. to 3 m. and only in one place, it locally extends to 9 m.
The coal is noncoking, the total workable reserve calculated to 2 depth of 500 m. along
the bc’:dding is about 39,600,000 metric ‘tons. .

"Analyses of the coal samples from different coal seams and localities are given
in the following:

Sample  Moisture  Volatile  Fixed  Ash' Calorific Coking- Property.
o Matter Carbon Powdcr '
1. 1.67 32.99 44.19 21.15 6088 Coking but not swelling
2. 0.92 33.37 50.68 15.03 6804 . and swelling
3. 0.75 34.58 46.70 17.97 7126 .
4 1.85 3856 5295 6.66 7279 o
5. 1.82 138.29 50.66 9.23 6996 e .
6. 1.42 133.95.  52.05 12.58 7037 ' light swelling
7. 2.17 28.06 63.89 5.88 .7993  Noncoking

8. 455 29.36 50.63 19.46 6592

9, 249 2206 4965 25.80 6232

3
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Geology of The Coal Fields of Eastern Kansu,

{ SUMMARY )

C. S Ho. T. C. Lia and E. T. Chang

Intmductién

This report deals with all the coal fields to the east of Liupanshan, which is a
north-south trending mountain stretching from Kuyuan of Kansu to Lunghsien of Shersi.
Thie principal region ocupies the d]5tr1cts of Huatmg, Pingliang, Chungsm and Kuyuan,
There are seven workable and productive coal fields come to our attention. The topographic
as well as the gcologzcal works were carried out at the same time during the field
season of 1943 and to the former works the writers were very ably assisted by Mr."C'. H.
Lee of th‘e-Kansu' Previncial Governtment. The writers are also ‘much indebted to Mr.
C. C.Big for various informations favered us c1ther before or durmrr the field investigation,
and to Dr. H. C. Sze and Mr. H. H. Lee for paleontoiogzcal examination of all the

'p_l:mt_ fossils collected in the coal fields.
Geography and Topography

'The middle Liupanshan abruptly rises more than 2,500 meters above sealtevel,
co.ﬂ;st'ituting the prominent relief in eastern Kansu| and forming the division between
Weiho and Chingh_ﬁ. The coal producipg area is a geologiCal Mesozoic inland basin that
extends eastward and porthward under the thick loess mantle. Topographically, it isone
phrt of the immense lgess plateau. The plateaw is better-developed north of the Chingho
than south of it. Tt is reprcsentcd by a plain-like surface with occasional small rounded.
summits r:smg above ‘the g:neral 1evsl and is always dxssectcd by streams which often
cut deeply into the wnderlyi ing rock, reaching serveral to hundrcds of meters in depth.
Thc plateau has thus been denuded i into many flat- tupped remnants between the ramifying
steep valleys. and gorge-like ravines: As a result of cros:on, all the typical loess.PlandEormq
such as vcrncal wallcd canyons, sinks, cznes and natural bridges are quite common in
~the reqmn under mvcstlganon

'The main drinage of this region 1s Chingho and 1ts tributaries runnmﬂ mstw'\rd'
from thc foot of meanshm In-its mmal course, thc strcam usually caves out dcep

parrow V--shapcd v.a_]l;ys. ‘After ‘issuiug out from the gorgcqus.-regmn—_ of Sankuankou,
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it reaches the wide- alluvial plain of Pingliang where the stréam‘_ often possesses broad
flrod ch:-innéls and open valleys. The river is bordered on bath sides by deep walls of
toess ‘within an average height of 1,700 m. above sealevel,

With the only exception, the Tanshan ficld lies by the east side of the Tsing-shui-ho
that .f.IOWs north‘;va'rd to join the Huangho mn -_\’inghsiclt'. All. the rest éoai fields lie

well within the plateau sonth of the Chin_‘s,r-ho ‘valley,

Location, Communication and Distribution of Coal Fields,

The cnal fields in castern Kansu extend longitudinally in a discontinuous belt.

The location. and distribution of the coal fields may be summarized in the following
table: .

District Coal Field Situation Measurable Extension of Coal Belt.
I~Iu.:'ntin_;n,r Ankouyao 0% T 3.5 km,
Yenhsia 748 " NE 45
Pingliang  Tukutui 116 ” SE 25
' Erﬁsantaokou 40 * S 1+ >
Taitungshan 30 7 SW L T—
Chungsin Sinyao - 60 ” SW 1+
Kuyuan Tanshan 120 ” NE 3 v

'The principal communication lines in Eastern Kansu are connected only by highways.
There are three main lines of much :mportanre to the transportatmn of coal. The
Lanchow-Sian hxghway passes thruugh the region in an east-west direction just parallcl
to the water course of Chingho. The cities of Pingliang and Chingchuan are s1t_uated on
this 'roat‘i.. At Szushihlipu, about 40 l_i.cast'of‘Pingli'ang,' a branch Hn.é ‘turns southward
to Paochi. Along this road the two important coal fields of Ankouyao and 'Tukutui are
focated and much transportation facili'tit-s have 'th'us obtaincd"]ust nc#r the foot of
Laupdnshan, another. branch line is- seperatcd from the - Lanchow-Sian h:ghway at.
I—Ioshangpu It runs nurthwardly to the. province of Ninghsia and the ¢ity of Kuyuan
is crossed on its way. Sanying, a-small station on this ‘branch line, is only a little over
40 1i to the Tanshan field. A cart-road of the worst description is known to conpect
these two pl:u_es prcuomly, But- it is now almost in an 1mpassable condition waltmg_
for 1m_mcdlatc rcp__alrmg_.

Aside from the highways, the various lines of cart-roads are being extensively
used for transportation purpose. 'BctWt:cn Pingliang and Taittungshan, it is built perhaps

primarily for the transportat:on of lithographic: stones or tomb stones. produccd in the
area rather than. fox_' the sq_—callcd “eoal”,
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General- Stratigrapﬁjr

1. Ordovician: Pingliang Series. The typical rock is .chicﬂy dark’ grey bedded
iimcstonc, but at Kuanchuang, the typc—locality,_’ its upper part is‘rcprc$cr;tcd. by dark
grey thin- bcddcd cbmpact limestone together with grccnish grey and yellowish grey
sandy shalcs, in which Ordovician graptolites had been collected. The limestone is
normally hard, dense and compact- and quite uniform inecharacter. This serits is found
at the coal fields of Taitungshan and Er_hsantaokou where it is directly overlain by the
Coal Measures. An erosional uncomformity is-at least present between these two
formations as marked by the total missing of all the intervening strata, the abrupt
change of rock facies as. wr:ll-as the absence of jthe upper shaly zone of the Pingliang
Series in places. Poor iron ores, probably incidental to the weathering are also found
in the latter named coal field. The total thickness ‘of the Pingliang Series is said to
be 1,500-2,000 m. bur the exposed limestone ii} the coal fields reaches 500 m. only.

2. 'Triassic: Yenching Formation, It consists of greyish grcen or ye.llowish'
preen medium-grained sandstone with occasional intercalations of shaly or sandy shaly
beds, which sccr’nito be’more prominent near its toi). Yt contains Cladophichis shensiensis
Pan, Cladophlebis gr;ab'éuiana Pan and Bfrnduﬂia 'zlcfﬂn'i' Pan, which are all the
characteristic plants in the Yenchang formatmn of l\orth Shensi. ’This formation is
exposed chiefly in the coal fields of Huatmcr and Kuyuan Its demarcation to the -
over-lying coal-bearing series is ussually indicated by a distinct bed of white kaolinized
sandstone which has been used for years by natives as the raw matc_riél in the porcclain
manufaeture. The sandstone is 2 m. or more in thickness and is very easily discriminated
in the fleld The basal part of this fornnnon is often hidden from view or obscured
by, lu:.ss mantle: Northeast ol luLutu:, _wmu 'u;plc or l..ILC[) red :.and:.lum a.rups out
bclow the greyish grecn sandstone Whether it rcpresents the bottom of the Yenchang
__Formatmn or be the transitional ‘strata merging mto thc lower  Permo- Triassic
Shlhchlcnfcng Scnes remains in problem, The mammum th1ckness of this formation
as observed in the Naishui gorge attains 800 m. or more. Its age is generally Keuper
and partly Rhi\étic.

3. Lowcr ]urassxc Huanng Coal Seires. 'This tormauonns of the grcatest economxc
importance as it contains all’ the workable coal seams now being exploited in Eastern
Kansu As viewed. from a complete section exposed at _Ankouyao, the whole acnes, in
a tutal lluckncss of 150 m. <an. be subdn1dcd into threc. parts. The basc of lhc lower

is marked by the. lowcst coal seam  which rests dlrectly on the indes bed of white

kaolinized. sandstane previously dcscnbcd Upward, it is reprc§_ented by red sandsmn_e
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and shale with thin interlayers of ear-thwarc'clf)r and yellowssh grey eor greyish white
S'.jnlgl"l-ti\l]\:. The mddie part is limited in extent from the bottom of the middlf coal
scam to the top af the uppermest coul seam, within which the sock s vharacterized
by a-seqaence.of Hzht azure bluish grey 'sandsmne,' shandy shalc and yhale tegethe:
with coal seains, black shalcs and fire clidys. A few thiu interlayers of dc_e'p.g"tey paper
shales, probably oil- bc.:l'il'!l‘_", are known at places in the middle portion. This.part vields
abundant plants for ch-ronuio}_;ical identification. The upper part has been shown by
three fine conglomerunic sandstones wifth intervening yellowish grey shale dnd. sandy-
shales. Tt is jree from any trace of coal, The flora of this serics includes: Contopteris
;‘;_‘»mL;;;opb}.»!ioa‘(!c‘s Brongn. Baicra -giacilis Bhllb_ury ete. They correspond fairly well with
the 'Wayao.pu fiora of North Shcnsi_ and the age is known to be Lias t_o. Rhaetic.
Towards the top,.it is followed conformably by the red bed of ‘Kungtungshan Seires
with the red color characteristic. The number of coal seam varies greatfy at different
coal fields. So far as known, one lowest coal seam is generally present at the bottom
of the Coal Measures in nearly all the fields. Tt often attains a t}liCkr.l(.'.SS of well
over 5 meters. 'The coals above this seem vary from one seam in one area to more

than. 7 or 8 seams 1n a’nuther.'

4,  Middle and Upp‘.r Jurassic: Kungtungshan Series. This series derives its pame
from the well known mount'un I\ungtungshan aboutr 41} 11 west of nghang According
io Biq. and Hsu, the whole series can be hthol()frlcal!\ classified into two b‘ubdl\l‘:l{}l‘ls

Thc lower division is chiefly interbeds of purple red sandstonr:, shale and s,.md\, shale
\\huh are prc-sed in the coal iields of Huatng and Pingliang. In the former - district,

it 1s uncontormabl}- truncatcd by the b..l'i.l]. CODU'IODT(.I‘IH: of the (..umaums or much
YOunger formatiohs' v‘h]lc in the latter ustnLr, it s LUHlUl:-uM succeeded by i

conglomerate of the upper division. This upper part censists m'nnly of hard and \'ernc:t]i)

]umcd beds: of cunglomcrate wuh m.c.luonal li.m ll}.l{fi]t!'.lb ol p:u}rl{, sandstone. The
constituent pebbles of the cong 10mexatt are ‘mostly :ilictied, Q-..i:t;:t;a 'end_ .andstenc

are somegtimes present. “The shape and size of the pchblcs Vary gmatly and the cement
is la;gely siliceous. Seriing is quite poor and bcddlng is only ‘distinct in places; The .
entire series i knowh o be unfossilifefous‘. and no conclusivc- evider;ce c'ah be o'btai.n'cci-_
as to thcu‘ age. From lhc viewpoint of strangraphxcal auccessmn we may safcly -ascribe
it to be mxddle or uppcr Iurasslc. Its total lh1ckncss is reported to ‘be great and usually

rcaches as thick as 800 of - 1, 000 meters.

5. Crctaceous- Lm‘panshan-SanS.- A pis s the principal tormation constituting.

the Liupanshan ‘preper in Eastcm hansu and unconformabiy truncates alf i its preceding
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formations. Tt is represcnted by the complicated sistem of variegated continental shales
and sandstenes t1ogether with several thin layers of whire and drab limestoucs.. The
Cretacecous age is determined from- insects, fishes and crustacea found at several
localities. The whole 'series has been classified into four subdivisions by Biq and Hsu
solely on lithological grounds, but only the lowest division of basal conglomerate is
universally fo.und throughout the coal-pr-oducing areas. This basal conglomerate, being
always in the itopographic expression of steep precipice or cliff, is found 1a the coal.
fields of Ankouyao Tukutui and Sinyac. Thé rock :ommonly assumes a purple- red’
co!or Its copsrtituent pebbles are mostly var:egated quartzitc and sandstone, silicified
luucstonc and pebbles of various igneous and metamorph:c rocks are sometlmes though
not commonly observed. The nze of the pebbles is largely variable and the shape is
subrounded or _subangular. “This conglomerate is oftcn quite easily confused with the
Jurassic Kungtungshan conglomerate in the field; yet it could be disting;.tis.hed from
the latter by the purplish color, more rq,,ular bedding and sorting and the preponderance.,
of quartzite pebbles. The exposed thickness ot this basal aonwlmraer ate reaches 130 m
and it séems much thicker at Erhtaokou.

6. Tatary: Kuyuan Ssrtes. The name 15 taken fiom the ay of Kuyuan in the
northeast of Kansu, It is mainly an extensive serics of loosely cohered sands, gravels,
clays, conglonerates or Dreccias. The color is mostly brick-red, less commonly purple
or deep grey. This series is found unconformably overlying the coal measures in the
Yenhsia field and apparently 0ver§appmtf the Lxupansh.m conglomerate in the Ankouyao
field. In the latter district, no break is actually observed at the contact bctwu:n those
1Wo diliercnt strata. An cr rosions} interval is, hmu.\cr, su:,pecnd to he present by the
writers as shown by the ‘missing of all the upper Liupanshan Strlcs.-Th: age of this
series is still doubtful due to the scarcity of fossils obtained, It was reported to be
Eocene by sb.mc_geol_ogi_sts_ and Biq suspected of 2 late Cretaceous "age.

7. Pleistocene: Loess. - Loess is a wide-spréad formation in’ Eastern - Kansu. and
almost reaches its maximum dévelopm’chf in. ce'rtain-. places. Generally speaki‘ng, loess”
is a light yellowlsh brown powdery loam, having a fine and homogeneous structure
and free from any coarsc material. It possessés no strauhcatmn but is nch an vertical
joints and contains much llmy concretions. It js supposed to be an eol;an “deposit which
deriv'cd its material from the northern region in late Fleistocene time.-.‘lh.c thickaness
of li.le.lo.cs;; varies “greatly fin diffcrent localities, From only a fow metérs;-or .just a
hérrow \-‘Cliécr 1o scveral tcxés df :ﬁetcr.

- Recent Deposit, Undcr thls heading, mcludc ail the detntal deposxts and alluvial

deposus as well as sccondary rcwcrked Iocsn m.cured in the stream valleys and ravines
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etc.. Strictly speaking, flood plains are generally absent in most of the coal fields except
that of Ankouyao, ﬁhefe a considerable area of valley flat is fully developed.

- 9. Volcanic Rocks. “Just in the valley of Houmiaokou at Ankouyao, 3 minor
extrusive body of greyish black volcanics is known iﬁtruding into the Yenchang Forn;lation
and its igneous action reaches upward to the Coal Measures, cau:;mg considesable
thermal change of the latter. The rock is mostly dcnsc and compacl: basait injected
in the form of dykes or eruptive veips. Its distribution is quite local and limited.
Pebbles of volcanic origin but much acidic in compoﬁition had been found b:y_‘ the
-\#ritcrs at the cast of the Huating city. It could be fairly proved that a short period

of igneous activity took place in Eastern Kansu during late Jurassic. time.

Description of the Coal Fields..
I .inkonyao Ficid and Tukutui Ficld

These are the two most important and productive ficlds in Eastern Kansu. Ankouyao
is an industrial town situated by the side .ofl Pingliang-Paochi Highway. Most of the
principal mines are gestricted to the east of the town or the highway. Tukutui is a
small village on. the same motor ‘yoad about 9 km. north of Ankouyao. Al its mines
are confined to the valleys by its north and northeast side. The Najshui channel travcrscs
.through and forms the dw:dmg lme hetw een these two flelds A high loessic range
nnmed Kaoshan -marks the east limit oE thc Ankoumo field of wh;ch the main coal
belr extends about 700 m along the foot of this mountain. Elsewhere the region is
gharacfcri_zed by a group of rolling hills most likely dissected frem certain loess plateau’
surréunding the town of Ankouya'o. In. the region of Tukutui, the mountains are much
precipitous due to the cominon’ occurrence of cnnglomcr‘tu.,

Structure. Ihc structufe of 1he Anl.ou; ag coal licld is very regulas in the 'aouth
past and appears to be, in-general, @ bioad sychnc striking about N20° W, gencralljr
pitching to the south near the head of Yahgthia_kou valley. "The lowest di{rision of the
Ku'ngtungshan Series occ.upi-cs thc middle core of the Sycline' with the coal series and
.thc Yenchang Formation ﬂankmg its two limbs. The dips of both limbs average 20" :
to 75"

To the north ot the - syclme “the structure had been broken by two faults of
consxdcrablc magmtudcs The one, named Yaotouchen fault, 1s. on the west: of Ankouyao
v allcy and at the back of the village Yaotouchen where all the porcelain shops -are
collectively ccntcred The fault line runs in ‘a2 NE-SW dircction thh a slurp fault planc-.

dipping to SE af an average angle of 65°. It'is of normal fault nature. The second
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fault is- called the Houmiaokou fault which is™ mainly® in_ the nature  of ;horiz!n‘tai
d.isplace.mcnt,. stretching and tearing in the NNW direction along the valley of
Houmiaokou. It is cut and endded by the Yautoucimn fault to the west.” All the
formatiens in the north side of the fault line displace westward. The volcanic 'crupfions
are kpown occuring along this Houmiackou fault lipe which marks the northcrn
limit of the Ankeuyao coal field.

‘With the disapp_can.'.an_ce of tf_ie Huating Coal Series north of the Houmiackou
fault, the Yenchang Formation wholly prcdéﬁiinatcs-this syclinal body .thenceward. The
Yaotouchen fault, w_hich had been concealed under the loess cover nporth of Kaopoupu
at Ankouyao, prolongs to the nerth.

The main structure of the Tukutui field is also a nearly nosth-south. trending
sychnc, which is most.likely the northern extension of the Apkouyao sycline; though
their conpecting portien being much dlsse{:tcd by faults and hidden undef covers. “The
axial part of i})is sy;ciim: bhas been cut through I_J);_Tl;e _ﬂ:ngirﬁdinal fault. The east
limb of the sy.clinc cccupies the dewnthrow side’ with strata dipping to NWW at an
angle of 20°-30°, while the west limb constitutes the upthrow side with rocks dipi)iﬁ;,.
‘at a sharp angle of more lhan 60° 10 SEE. 'The missing Coal Measurcs reappear in
the region but are preserved in the east limb of the syclmc only. The w &t limb is
completely the Yenchang Formation. The fault hnc appears 1o be gradually shifticg
to thc east limb as the northern part of the field is approached.

Al the faults in this rcgion have notling to do with 1he Cretacceus Cenglimerate,

It shows clearly that they cccurred prior to the formaticn of the cenglemerate.

.Coal.'_ ‘There are at prescnt three bréducti'\'e coal seams in 1ke Ankouyao fiemd,

The lowest seam lies at the base cf the ‘Huating Ceal Seires srd rests dircetly ¢n
the white kaolinized sandstorc of the uprermest chcl‘ang Fcimaricn. It bas a thickness
gencrally ranging frem 5 te § meters. ‘lle middle scam is zctually ((na}b‘td of
mdwldual scams, each having a thickness of near!y 0,8 m. Tke up}ar -attains an'.
average thickness of 0.9 m. and is the least workmg cne buause a gredt rmmn of
it had already been crodded away. Most of thc imfostant u_:c_al mincs in Apkouyae are
c’oncentratcd to the éﬁst limb of tthS)cline, stretching in a total Ir'k'a-eura'ble }cr;glh
of ncarly 3.5 km. To the’ wcst limb, the Lrtlaceous conglcmeratc uuonfo:mably
covers all its older formatwns cxcept a few Jsclatcd outérops of the Coal Measures,
Liltle work had been done and ntaﬂ)r Jo information. cculd be cbiained as to the
coal seams in thx_s_ side. West of lhe _Ankpuyao valley, both the qual_x.ty and quantity
of the coals é‘-re too poor to be workable. | ‘ -

The coal mines in the ITi.lkut_u_i fie]_d'_ are all confined to four small transverse

17 )



valleys running westward to the main valley by the side of Tukutui. Coal seams are
only known in the cast limb of the sycline and extend longi-tudinaliy for a distance
oE; 2.5 km. Due to ﬁ'n: dislqcétion of the axial fault, only the lowest portion of the
coal measures remains and only one workable coal seam is found at the bomtom of
the coal series. It attains a thickness of 5 to 6 meters.

The coals are non- coking and belong to lower bituminous grade. The amount of
fi_xed carbon in the lowest seam is a little more than 50, per cent while that in the
upper seam diminishes. to a little over 40 per cent. The ;):rcentagt;: of the volatile
constituents is exceptionally high.

The total recovcrablc_ coal reserve in the Ankouyao field reaches 30,508,000 tons.
" Suppose one third is oussed for the already e:;cavatcd part, the remaining net tonnage
will be 20,340,000 1ons. The total reserve in.thc"_.lﬁ-uku'tui field is 2,250,000 tons-
and the net _rcserve; 1,500,000 tons.

B. Yewhsia Eicld.

The Yenhsia coal field is a long"narrow longitudinal belt situated at the east of
‘the 'Huating city. Its southern most end is . only 2 i from the city wall. The bele
extends northward, havmg a total observable length of more than 4 km. The village
is just a coal mining center about 8§ i NE o£ the Huating city. The topography of
its surrounding country is“ chéractcrized‘ by gemle inclined loess platcau..

S[rati;q‘raphy Instead of the 'Li'upan'shan conglemerate, it seems to be the Early
Tertiary Kuyuan Seires which unconformably overhes the - older formations in the
region. 'The Yenchang Formation heie shows a littde difference to that of thc other
places. It can be -subdivided into two. parts. The lower part is mainly represcnted
by greyish or yelloW1sh gréen sandstone as else where nonccd wh:le the upper part
is made pnnapally of grey sandsiones and slaty sand§ shales in which abundant of
plant remains had ‘been founél “This ' part’is considered to be the transitional zone
betwen the Yenchang Formation. and the. Huatmg Coal Seires: The mdcx demarcation
bed of_ kaohm_zcd _ga_ndstone- 50. charactcnst;c in th:: Ankouyao field-is rath:r obscu_re_
in this region.

Structure. All the formations in this region composc the cast limb of 2 sycline
wh 65:: zixi\ is istuated somewhat rear the city of Hﬁating The Coal Mleasurcs as well
s 1t5 undcrlym;, and overlying strata ;,,encra]ly “strikes NW 10°.15° ‘SE and dxp to
west at an angle ranging from 40° -50°.

Coal.. '.E‘ullm\ ing the- s;mpleness of the geoleglcal -structure, the coalbearing strata

in the rcgmn distribute along a single belt in a north south extension. It is the lowest
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caal scam  buing ]‘:\rgch;__wnf_k'ahh-. The seany is. reported 1o be 10 m, thick, with
interparfin:z black shale of 1 m. thick. About 30 m. above this seam, a second coal
seam s known. It is said to be composed of three sub-seams in a total thickness of 2 m.

The coal is still of lower bituminous grade which shows no difference to that - of
Ankouyao. Tt is non-coking. The total rc_:serv_tr:ﬁbic tonnages of this field are 26,700,000

tens, of which p‘nc__fgg.fth sholuld be ‘excluded as the excavited 'portign.
c. Sinjgao ‘Field

Tt is a small coal field situated 60 i SW' of the Chungsin city and about 30 [i NW
to the Ankouyao coal field. ‘The total arca reaches only 7 little over 1 square kilomer,

The geological formations ontcropping throughout thc';rcginn. consists of Yenchang
Formation, TTuating Ceal Series and L_itﬁ.hish:\n Conglomerate. Owing to the i:‘nhria::tt&d
overlapping of different formations made by faults, the complete succession of each
stratum is dfteq very inconnspicuous.

Structurally, the whole area is dissected by three faults of different magnitude,
'The most important one is the Sinyaochen reverse fault. It traverses through the field
in a-nearly east-west direction and divides the field cross-wise and dipping_ universally
to the ecast. The southern side 'is.tﬁe-upthfow part of the fault. The faul plane as
well as the strata strikes ﬁeariy E-W ani dips to the south at an angle of 60° or
more. North. of. this main fault line, two more longitudinal faults are noticed. Both
have a north-south extension. One of them' is the Yowangtung thrust fault whose fault.
plane is._ni:.arly horizontal with a little in;linétion to the east. As a consequence of
this _tﬁrust, a rcp::tition of _seq'uénr-:c of strata is evidenced, 'hcing- caused by a 'Wcstwa'rd
pushing force which shoves one part of thz strata aver the others. The lower part of
the Coal Mzasures in this district is thus found twice. The other fault is, a short and
narcow dislocation that is of local significance only.

So far_'_as “known, the mines  at the north of ‘the Sinyaochea fault line operate
mainly on the lower coal seams of -thcf:-.Coal Mea'st_lr_'c's_. Tt is ussually composed of two
seams., The upper-is 1.2 to 1.5 m. in thickness and the lower is 2 to 2.5 m. in.thickness.
Bétwccn them there .is black or grcy‘_sandstdne and ‘shale in a total thickness of 7 m.
.The'se_' ‘eoal ~seams’ have “been. 'repgited once mare due to 'fhc i'n.ibri_cation of_f-hc'
Y_owﬁngtung thrust. Tq the south of the Siﬂy_aoéhc-n.‘fault_ line, ‘all t_he' Jower- part of
“the Coal Measures disappeared as a result of 't'_hfis dislocation. The coals mined belong
most 'probably to the upper seams’ which appear to bo composed of a _n’ﬁ'm-b_er of thinly
interparied seams,

“The chagacter of coal is same as others with a comparatively 'lowe:r_pcrccntégc
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of fixed carbon content. ts toral recoverable tonnages reach 792,004 touns and the net

reserve, by a one-third reduction, is nearly 594,000 tons.
D, Erhsantaokou Ficld.

Erhtaokou and Sant’aoko..il are two neighbouring VajrltYS generally rumning in a
NWW direction to. the main channe! of Taichaho which flows northwardly and eaters

Chingho at the east of Pingliang. These are two deeply . trenched rarrow ravines in.
the ‘loess plateau south of Chingho. Coals are found near the head portions ‘of these
two valleys where they tie directly on the Pingliang limestone with an obscure erosional
uncomformltv 'The coals are generally confined to the basal part ‘of the Coal Measures.
There is only ene workable seam of 0.8 to 1.2 m. thick. On the top of this Coal Series,
lies the Kungtungshan Series. Both its lower arenaceous and argillaceous part and its
upper conglomeratic p.'.lrt.':ll't tatally represented in this field. The Liupanshan Conglomerate
rests unconformably on  ths Kunlgtungshan_ Conglomcratc'with a- marked angular
discordance.

All the strata in the region exhibit an uniform monoclinal dip to NW at an angle
'3D°f0 -40° Thz common strike of the beds in Santackou is mostly N 10° E. Imt.
eastward it gniually turns to the northcaet untill finally it changes to N 40° E or
more in th: valley of Erhtaokou, A smooth arc is therefors described with its vertex
f.acing NW and located somwh=re near the spring of Chipaotsuan in_SanfaokOu. No fault
of any scale has cv.c_f been observed in the region.

Coals are mii:;cd nzar the uppear ead of these two valleys but, owing to the thinness
of the seam and th: abundance of _.subsurfacc water encoantered in the coal pics; all
thz mInzsllw..ﬂ_alrca.d)- b2:n abiadoned prior ro our arrival. Nothing could be seen or
be learn=d both te the coals or the mines.

E. Taitungshan F:'ffd.

Ths Hu:tmw Co3al Scries crops out alonvr the suutht‘.'\stcrn foot of the 'I‘mtung-shan
for. a qmt: loag distande. Tts hthologual -characters are somewhnt dlffercnt to those
of all the other f:eldq. It carinqts ‘of micaceous grey sandstone in the upper and. lower
part and y:llow_;sh grey compact, fren-contamined sandy sht\_lc with thin bedded sandstone
in the rﬁi_ddii:. It “is in ‘the tower _s:.g.nds-tor.lcs. that servc_ral'int_c'rcaiations"of black
carbonaceous s}ialc. haifc been foi_md which are misjﬁdgcd as "‘coal"f élm‘-“ lead to. many
'mining ':'lttc-'rnp.t.s thoughl- all in vain at last.
Taltungshan is a NW.SE trending anticlinal mountam compesed wholly of hmestoncs

of thc qul:ang Scru:s Thc Coal Seriec is exposcd on its southwcstcrn ltmb ma sh:u'p
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Fault comtact to the underlying limestones. Tt s, in turn, conformably overlain by the
‘Kungtungshan Series further westward. The anticline exhibits a southeasterly pitching
ncar the village of Kuanchuang, where the upper shaly part of the Pingliang Series

is prominently represented,

F. Tanshan Ficld.

The region is located about 120 Ii northeast of the city Kuyuan and nearly
nine out of ten of the arcas are deeply covered by loess.

There are two important valleys in this high loessic plateau: the Tashankou on the

éast' and the Siaoshankou on the west, both running southward to join the river of
Chingshuiho, All the coal mines in the region are confined to these two valleys where
several minute scattered rock cxposurcs are known. ]udgmg from the imcomplete
-stratigraphic informations obtained from the widely sp:cad exposures, we know that
the Yenchang Formation and the Huating Series are the two main strata present. The
“former is rcprc’écntcd by greyish green medium-grained sandstone and yellowish green
shale. The sandstone is kaolin-rich near its contact to the Coal Measures. ‘The coal
series is marked by the lowest coal-seam at the base. Its uppar ohservable part 15
made of yCHOW1sh grey or purphsh red sandstones and sandy shales intercalated’ with
a few thin coal seams. A little exposure of brick-red breccia is found ‘at the south head
. of Siaoshankou and is known to be an isolated remnant of the Kuyuan Series in the
nearby district, |

A gentle'and open anticline generally marks the structural outline of this field. It
is asymmetrical in nature ‘with the east limb much steeper than the west, The latrer
limb is seen in the Sxaoshankou valley where the strata show a gent}c dlp of morg or
less - than 10° to, the ‘west, The Tashankou valley mtuateg on the forrner limb. that
usually exhibits an eastward dip as large as 30°. The axis of the anticline is somewhat
mear the waest side of the Tashankon, running approxmmly south to north. Due to
the immense mantlc of lcess, the detailed extension and other characters of this anticlinal
body “are vcry obscurc.
| It is reported that. thrcc worLablc seams are found in the field, The lowest- one
is actually of thrcc sub- seams in a total thtckncsc of 2.5 to.3 m, This is the most
valuablc seam of much commercial importance. The middle seam is rcaliy an intimate
aitcration of thin coal and black shale, having a - thzckncss of 0.7 m. Tt is mdccd teo
.poor and without any economic value, The uppér. seam has a thickness of 0.5 m. only.

.but owing 1o its. cumparatl\'ely better coai quahty, mining works are-rather ﬂounshed

Thc coal is 1owcr b1tummous m nature, non- cokmg, having a fnu:d carbon ¢ontent
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ae amall . per cont, though that of the upoer seam might somctimes reach 50
per com. From an approximate estimation based on the exposed measurable length of
the coal series, the total reserve of the field reach 13,776,000 tons. Reducing those
excavated portions, th.c net reserve will be 2,427,000 tons and Ib,SSZ,UU_ﬂ tons for

each seam,
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 Geology of The Li.an'gchihszu- Coal Field. Liangtatig, Kansu.
CSUMALIRY )
By
L. Y. Yeh a.nd S. €. Kwan
'.I atroduction

Situafed about 30 km. SE of Liangtany city and 25-30-km. $W of the Shuangshihpu
intersccting station of the Hanchung-Paochi and Hwachialing Shuangshihpu highways,
the Liangchibszu coal field, owing to 1ts favorable - conditions of communication, is
considered to be one of the imp'ortai_nt coal fields of the SE 'Kan_st_l.

Stratigraphy

1. Tungho conglomerate. Usually massive and well consolidated, this red Creteceous
_cmnglomcratc series 1§ wide-spread in the NW part of the coal field.

. Mienhsien coal series. A coal series of Jurassic in age is composcd of bluish
ragy massive sandstone, shale and usually a layer of conglomerate with well rounded
hlacL cherty pebbles in the lower; and poor coal seams, sandy shale and sandstonc in
the upper. Plant remains were found in thc upper layers. The total thickness is
about 200 m.

. 3. Liangchihszu coal series. 1t is a sequence of pale greenish gray phyllite, slate,
graywacke and thin Dbedded limestone;. with bituminous  coal seams. Plant fossils;
probably of Permo-Carboniferous age, like Sphenopteris sp., have been found in the

lower layers.
~Structure
-'I_'hc structure of the coal field is rather simple. The Liangchihszu coal series
exhibits an asymetric anticline between Hduyao'kou and Chiya. A low-angle thrust that
brouqht the Liangchihszn coal series overlaid. upon the Meinhsien coal series; presents

‘at u{:lmty of l&aochlakcu A small shear fault subordinated to the thrust is seen at

the west of the mine,
Coal Deposit

The average thickness ol the worhng coal scam is about 4 5m. It belon;,s to
the class of semi-bituminous coal. The total. warkable feserve, estimated 10 a depth

of 300 m. is about 5 million tons.
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”“G_eolog_y, of The Tanshanling Coal Field and Tsaitzewan
Coal Field of Chinshakou, Kansu.

( SUMMARY )
By

Y. L. Wang, T. L. Hsu and C. L1u
Introduction

Two coal ficlds treated in this brief report are: the Tanshanling coal field and
the Tsaitzewan coal field of Chinshakou. The former is situsted 69 km. to the NWW
of Yungteng and 68 k. NNW of Yacchich while tke Jauter, 63 ki, and 62 km.
respectively at the szme dnccucns The distance Letween tno coal fields is cnly 6 km.,
and both of them are lying on the scuth side of Chiliapshan snd south of '}'awngho
with elevation of more than 3,500 m. and 3,300 m 3]_30#& sea level.

Stratigraphy

The rock formations exposed in this region are given in ascending order as follows:

Pre-Palacozoic metamorphic aeries: This is the oldest reck formation which forms
the basement of the surveyed area and vncenfermably urderlies. all the other ycunger
rocks, The chief constituents are chlorite-schists: ard quartzi.te with a tremendcus
thickness. Cwing to the lack of fossils, its geolegical age can not be .corifirmed. -

Jurassic Yaochieh series: It ‘may ke subdivided .a_s the follcwing in the ascending
order:

Ji. Brownish sandstone, greyish and yellewish coarse sandstenes and whitish grey.
conglomeratc 250 'm.
"~ J2. Ceal seams. There are two ceal seams: the lower t(am prssesses a th:cknets.
of 7 m. mtexbemded wuh thin layers of Jmn tmgtd sardsturca ard the lower one 15_
only 2 m. thick’ with a layer of 0.5 m. whitish grey fine sandstone intefcation,

'J3. Reddish and yellow:sh siliceous ccmpact” shales with plant rcmams in the lower

“part-and black shale intercalates a thin layer of ycllowuh grey or hrc.wmsh iron

ore which bears fish remains in~ "wcr part. The black shale becomes paper-like

after wcathcnng and is ‘considercd §M¥ Cil-shale by _previos surveyors. 225 m.
]uro-Cretaceous Yenankou scncs Th is seriesis mamly composed of rcdd:sh, )'cllowwh
and greemsh shales, sandstone and conglomcratc dlrectly ovcrlymg the coal- bcarmg senes

150 m.
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Tertiary Kansu series. This is the well known Tertiary Red Beds of Kansu
characterized by red sandstone and conglomerate. The pebbles of the conglomerate are
largely constituted by quartz and mectamorphic rocks of varying sizes from few cm.
to 30 cm. The cementation is not very compact but the rock often forms karstic
topography wherever it exists. ' '

Quarternary _alluvium. Redeposited loess and gravels along the mountain slopes are-
classified as Quarterpary age. '

Geologi'cal_' Structure:

The general structure of this region is large s$yncline with the two coal fields
lying on its western limb. The coal bearing strata unconformably overlying the Pre-
Palaeozoic metamorphic series are rather near without any severe foldings and faultings.
Its prevailing strike is NNW-SSE with dip angles between 20 and 30 degrees ‘toward

east,

Coal Seams and Cqal Reserve

'Two coal seams have been observed Wlth a total thickness of 9 m., between which
a layer of fine whitish sandstone i is intercalated. Coal samples have also been collected
by the writers and analyzed by the Scientific Education Institute of Kansu Provincc.-
The results are shown in the following table: ' |

Locality Specimen .Moisture Volatilc' Ash Sulfur Coking property Fixed
No. o matter - __ carbon
Tanshanling 115 A 3.84  38.14 3.74 1.11 coking slightly 54.28
' swelling - '

'Tsaitzewan 3.01  23.63 33.47 39.89 slightly coking
. - nen-swelling

’ ‘The total coal reserve of the Tanshanling and Tsaitzewan coal fields amount to.
10,920,000 and 16,380,000 tons respectively.

- Conclasion

(1) The geblo‘gical '-_f_or'_mations' of bath Tansha"nling and Tsaiizewan coal ficlds
arc identical by their similarity of sock characters and fossil contents and can- surely be
cofrelatcd with the Jurassic Yaochich coal"scties., ' ' '

(2) The distribution of the coal series is very wide, the reserve is enormous and
the coal is fittable for- coke makmg

(3) The facility of transpo_rt_atmnf ‘among the coal fields and their neighbouring
towns make ‘themselves important: minéé.

(4) 'The :-abundance of forest in the vicinity of the mines favors the ‘easy supply
of mining materials. - '
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_G_'e_oiogy of The.Siao-Lu—Tang Coal ¥ield, Chingtai Kansu.
-(SUMMARY )
By
c. H. Lu and M. H. Chen.
Locat-ion' and Communication

" The Ching-Tai district lying on the northwest bank of the Yellow River,. is About
-iﬂ&'km‘*'w the north light east of Lanchow. About 5 krn east of the district lies the
Siao Lu-Tang coal field.

. The transportation of coal depends upon generally by the pack animals and “carts.
A proposed ra_ilway'from Lanchow to Sinchiang passes thfough the west ncighbourhb.od |
“of the district.

Stratigraphy
| Pre-Devonian

Nanshan series (LP) There are-a few small out-crops at the Yellow River banks
in this- region. Roks of this series are predommently of green phyllite and slate with
many small quartz viens. The age of the series is ranging from Pre-Devonian up to

Sinian.
Lower Carboniferous

- Laochunshan series {(CI) It lies unconformably above the Nanshan series iarked.
by'the changing in lithologic character and. angular contact., Rocks of this series are
predommently of rcd and purple conglomerates and sandstones with at thlckncss ‘about
350 m.

Middle Carboniferous

Yonghukou series (Cy) This is a series of rocks of thin bedded limestone inter
with slﬂale'an'd sandstone in the lcwer part, -and of shales and sandsfonc and occés’sionally:
w;th a thin codl seam in the upper part. In the hmestone beds, fossils of Lmoproduclus_
cora, L.. tenunrmtus, ete, are found indicating 1hat tl‘e age is of mlddlc carboniferous.
The contact between this ser:cs and the Laochunshan series seems - conformable, but

owwg % the wanting of the Choumukou hmesrone wh:ch gcncral]y appcars in the
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fower caiboniferous in western Kansu, we may consider it to be a disconformity.
Upper Carboniferous

Taiyuan series (Ct) ‘This isa coallbearing formation lying conformably above the
Yagghukou scrzcs'. I.‘.itl.lologically,. it may be divided inté two parts. In the lower part,
rocks are grey and black shales and sandstones inter with impurc dark black thin
bedded limestone layers. Inter in thcs_c beds, there are many particular bands of
siderite and occassionally with a thin coal seam. 'The upper part is somewhat similar
to the lower part, but without limestone beds and’ with a more regular workable coal
seam with its thickness about 1 m, The total thickness of this series is about 130 m.
]_udging by the bad preserved fossils collected in this‘region, and lithogical characteristic,

it may be correlated with the Taiyvan series, which is of Uralian in age.

Permo-Trigssic

Yaokou seriec (PT) This is a transitional bed consisting of green, red and purple
sandstones. and sandy shales with a thickness about 700 m. The contact between this
series and the Taiyuan series is a disconformity. Some places, there lack of the

deposits of the Taiyuan series or totally wanting of the permian deposits..

Triassic

Sitakou series ("I} It Hes conformably above the Yaokou series and represents
the Trzassm deposus in the western and northern Kansu province 1ncludmg the rocks -

of green- sandstonc and sandy shale of considerable thmkness ‘occassionally with thin
layers of conglomeratic sandstone. In this rcgion, only some small out-crops can be

seen at the north of the district.
Tertiary

~ Kansu series (N) Tlﬁs_. is a réd bed scriés, consisting mainly of loose brick. red
'ébnglomcrat’c._ahd sandstone. It lies uncosnformably above the older strata with its.dip'
“nearly. horizontal. ‘The thickness’ of this series is irregular 'énd_is onh} _of'the_lﬁwex‘
part of the whole deposit. |

Q_ug‘temary _
Gravel and laess (QL) Lying’ unconformably above. the Kansu series or the older

strata . there is a gravel bed of 3-5 m. in thickness, ‘and ‘above the gravel or the older
strata is a locss depom. Gcnerally speakmg, the age of the gravel should be older tham
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the lo€ss, yet both are not affected by the tectonic movements. Because of the wide
spread of the loess covers ncarlly the whole of the gravel, the outcrops of the two

deposits are uncasily divided and marked in the Geological map.
- Retcent
Alluvium (QA')_- Tt includes recent gr,a-?él and'.s:md depasits along the river banks,
Gcolagicéi Structure

In general, the structure of the coal field 'r_li'.;\y" be _rcgardcd as an amticlinorium
with its .axis running nearly E-W. The- anticlinorium includes the following stractures:

1 'Ellipsoi.dal-domc—like anticline at the north of Maiwe

2, Tuaﬁ-Chi-a4Chung elli?)soidal_ dome-like anticline

3. Chou-Tzue-Kou and Maiwe foldé_d Zone

4. Siao-Lu-Tang pitching syncline.

Coal Deposit

Only one workable coal seam appears in the upper part of the Taiyuan series
with its thickness varried from 0.9 to 1 m. The estimated reserve calculated to a
depth of 500 m. is about 6,198,800 metric tons. The coal is coking but high in sulphur. -
An analysis of a coal sampls is given in the following:

Moisture  Volatile Matter Fixed Carbon Ash Calorific Power Coking Property
0.65 14.29 60.76  24.30 6570.7 .  Coking
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Geology of The Coal Field Between Shichishuei and Talapai,
Chingtal, Kansu.

( SUMMARY )
By
C. H. Lu and M. H. Chen.

"Ta-La-Pai is a well known small village for its stratigraphy and coal production.
It is situated at about 25 km. S. W. of the Ching-Tai Districr, and about 100 km.
N. E. of Lanchow city..On the road from Ching-Tai to Ta:La-Pai at the site of 15
km. there lies the Shi-Chi-Shuei village.

‘Transportation facilities in this region depend generally upon pack animals and
carts. A proposed railway from Lanchow to Sinkiang Just passes. through the coal
field.

Stratigraphy

The stratlgraphy of this region closely resembles that of the Siao-Lu-Tang coal .

field, Chmg-Tal A brief descnptmn is given hcrc below;-
Pre-Devonian

Nanshan series (LP') It forms high mountam ranges, :ncludmg green phyllite, slate,
and sandstone and many small quartz viens with its age ranging from Pre-Devonian

up to S_xman_.
Lower Carboniferous

I.Jnocl'iunshan series ( C ) This formation lies uﬁmnfdrmably above thé Nanshﬁn
series w:th the rocks of red and’ purple shalcs, coarsc ‘brown sandstone and . quartzmc
sandstonc and whitish and purple conglomerates The thsckncss of this series is lrrcgular

and some_n__mcs it is totally wanting. _
‘Middle Carboni_fer\;us
Yanghukou serie { C) Rocks of the lower part of this series arecof thin bedded
hmestone inter with thin layers of shale and sandstone. The upper censist of grey:sh

white and black shales ‘and sanstones occassmnally with a thin layer of coal. The

‘total. tluckness of th:s sencs is about 150 m. FOSSI]S arc found abundant in the
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" limestone beds and from a roughly determination, the following genus are recognized:
Chonetes sp., Margszera sp., Linoprodactus sp., Brachthryina sp., Notothyris sp,
Squamularia sp., cte. 'The age is probably of Moscovian.

ﬁpper Garboniforous

Taiynan scries ( C) Rocks of this series are of dark grey and black shales and
sandstones - and inter-bedded with impure black thin bedded limestone layers. There
are also .intér with one or two coal seams and many laminae oflgyps'urn deposit.
Both the marine fossils and the plant 'reméins canhbe found in the formation. Somec
of the marine fossils which had been collected by the writers were roughly determined
as the following; Lima striatipliocta Chao, Meckospira acuminata, Gastrioceras wongi
Grabau, Allerisma regularis King, Narzopm sp., Productus sp o Avicula sp.; etc,. The_

age is of Uralian.
- -‘Triassic
Sitakou series (T ) 'This series consists predoninently of green sandstone interbedded
with quartzitic sandstonc, conglomeritic sandstone and lenses of conglomerate. Litholo-
gically, it is similar to-the rocks of the Sitakou series which is of Triassic in age, but

its thinness shows that it is not well developtd in this region. Owing to the wantmg

of the Permian and Permo-Triassic beds there is a disconformity beneath this formation.
Jura-Cretaceous -

" Variagated shale and sandstone ( IK.) This is a transitional bed from Jurassic to
Cretaceous, lying disconformably above the Triassic. The duconformlty is indicated by
the changmg in hthology and wanting of Jurassic beds. The ,Ihu:kncss of this formation

in this region varies from 50-80 m.
'-C'retaceoil’s :

Red bed series ( K') Lying conformably above the Jura- cretaceous beds, it consist
-of purple, dark purple, qrcyxsh purpie and red coarsé and fine sandstones and sandy
sh‘tlcs, somctxfnes interhedded with conglomcrate. It is well stratified and folded but
not very hard and compact. The tluckness of this scncs from rough estimation, may
excéed 500 m. in some places of this region.

Tertlary
Ransu series (N ) 'This is 2 younger red beds series, lying unconformably above,
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the older strata, consisting of brick red loose conglomerate in the basal and sandstone
with gypsum  fissures in the upper. The thickness of out-crop in this region is about
200. m. which is only found in the lower part of the series.

Quarternary

Loess.{ QL ) It covers above the older strata and distributes far and widely. Being

easily to erosion, the out:crops are rather _-fragmcﬁtal.
Igneous Rocks

Granite Tntrusion { I ) At the east of Ching-yai and the west of Song'—Shan—S_hu'ci,
granite bodies intruded into the Nanshan series, forming the skelcton_of the mountain
range. They _arc.rcspcctively of light green. and grey in color, of even-graines and
comparatively fine texture. It is app’archtl_y non-metamorphosed. The intrussive age seems.

better to assume that it is at the end of Devonian or the begining of Carboniferous.

Gleological' Stru_cture

Generally speaking, the structure of this area may be regarded as 2 more —complex
syncline with ity axis runniné along a SE-NW direction at the western part and
.bcndmg to'a SE-NW direction -at the eastern part to. form an arched strike which is
also the prevailing strike of the rocks in “this region. Being a complt.x syncline, it
‘includes a pi.tching- anticline and syncline in the west part of the north limb between
Ta-La.Pai and Shl-CIu-Shucx, and a small synchnc in the south of Ching-Yai. 3-thrusts.
which probably make 2 schuppcn structure, are developed in ‘the north of Ta-La- Pal_
and south of Lung-Tou Hsien with its thrustmg lines generally parallcl to the s_tnkc'
of the rocks. There is .ﬁls_o one small thrust of less importance appearing in the south

of Ching-yai.
Coal Deposit
There is one coal seam in the upper part of Yonrrhukou series and two in “the
Talyuan ecncq ‘with theu‘ thickness - gencrally below 05 m. C"lCh 'I'he total reserve

caleulated to a dcpth of 500 m. is abour 15,286,300 metric tons. 'The coal is coking

but high in sulphur. The 1nalysn of gthe. coal s'!mplcs are gwen m the following:

Loc_. Moisture Volatile  Fixed Ash Colonf:c 3 Cok.mg

- _ Matter ‘Carbon . Power Propcrty
1. 19 17.35 68.00% 18.75 6947.5 coking
2. 20 1736 70.80% 984 77217 |
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The record of another coal sample which had been' collected by C. C. Sun in the.
year 1934 at a locality of 'Ta-L_a-Pai is copiec} below:

Moisture Volatile- Fixed Ash  Sulphur Colerific
' Matter Carbon | Power .
7.28 24.22 44.90 - 23.60 2.55 5958
Placcs__Rumanizcd: .
Ta-La-Pai ' o Kb ) - Ching-Yai (* %)
Ching-"Tai (E &) Sung-Shan-Shuei (HhA )
Shichishuei (mie k) Lung-Tou-Hsien ( ¥EEHM )
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‘Geology of The Er-Yang-Kou Coal Field, Min-Hsien, Kansu.

( SUMMARY )
By
C. H. Lu. and S. H. Li.

Location and Communication

Er.yang-kou is situated -at about 15 km north of "Min-hsien. The coal field lies

upon the gentle slope of a2 mountain ridge and ‘is about 3 km ‘SE of Er.yang-kou

~village. The communication from Mien-hsien to- Er- -yang-kou. village. is by highway,

while to Tanshan is only suitable for the mule driving and to Shauakou the mule

‘Packing is-the only method of transportation. -

Stratigraphy

"The sequence of strata from Mien-hsien to the coal field in ascending order is as

follo_Ws :

Middle" Deyonian © ( 1-10 )

1.

Grayish green slaty shale interbedded with yellowish brown and well bedded

quartzitic sandstone.

. Thin bedded and thick bedded sandstones occassionally intercalated _w_ith slaty
shale. | -

Grayish green slaty shale inter-bedded with thin beds of sandstone and sometimes

with intercalations of dark grey limestonc.

. Dark grey or black siliceous shale inter with sandétone beds.
: Gray. -shalé with thin beds of sandstone. .
. -'Thick bedded 'q'ua'rtziltic sandstone with abundant minor faults.

. Gray sl_aty-'shale'and slate,

Gray argillaceous limgstone carrying: Airypa sp. Atrypa desquamata Sowerby

-and D:'spr}ya.’!am_' sp.
9. Light gray. phyllitic shale and réddish sandy slate.
10.

Gray cryt:tailme luiestonc carrymg A’tfypd sp. and Amphipora sp.

What 'stated abave is only a part.of the Middle. Devonian  strrta. The. tot‘ll thickness

in another place at this region estimated by others is about 4, 000 m.
Cretaceous ( 11)
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11. 'This is the coal series lying unconformably above the Devonian strata, As for
the age, though no fossil has been found, we are convienced by its lithological
character and structure to incline to suggest it to be of Cretaceous age. The -
outcrops at Shanakou and “Tanshan seem fo be different in ~ super-position,
those 'a't'Shan-akOu' are the lower, -a.nd those at Tanshan, the upper. The
section 1s stated, in ascending order, as follows:

a) Ferrngcn-ous conglomerate with limonite ore.

b) Gray sandy shale and white coarse sandstone.

¢} Coal seam estimated at 1.5 m. in thickncss. '

d) Quartzitic conglomerate grading to conglomeratic sandstone and with sandstore
and shale intercalations.

¢) Light gray coarsc sandstone and clayey shale, in the joints of sandstone,

- . pyrite Ercdornihatcs rather than calcite.

f_') Gréy shale :;nd 'séndstone with three coal seams whose thickness are estimatéd
at 0.65 m, 0.45 m and 0.5 fn-rcspcctiv'cly.

.8) White fresh-water limestone, hard and compact.’

12, Loose conglomerate below loess. ... Tt lies horizontally above all old formations
and is widely distributed in south Kansu. With a thickness about 2 m. in
_general,

13. Locss....It mantles all high lands and its thickness becomes thinner in south
Kansu, In the refferred area it is anut 1.2 m. in thickness,

14. Recent deposit. .. _.Sﬁnds, clay and gravéls in the ralleys and distributed in the
valleys and the .1ow lands,

Coal Depo_sit
Coal deposit in the referred area has been m_i_ﬁcd both in Tanshan and Sha-Na-Kou.
The coal is of lignite and half in lump_'an_d 'half in p'owdcf."'l"h'c analyses '_maﬂc by the
Scientific Educational Institution of Kansu is as follows:

Samples taken “from Tanshan mine:

Lump Ceal Coal Powder -
Moisture 1.75 . 2.09
Volatile Matter 28.33 34.63
Ash 53152 37.54
Fixed Carbon 16.40 24.8%
Coking Property noncoking noncoking
© Coal Ratio 0.55 0.66
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Samples taken from Shanakou mine:

Lump coal Coal Powder
Moisture 4.21 2.57
Volatile Matter 34.59 25.17
Ash 29.77 54.47
Fized Carbon 31.43 15.52
Coking Property nonco.king noncoking
Coal Ratio 0.81 0.56

The coal reserve is limited by the distribution of coal ficld afd its qu;Iity is poor,
utilizable only for domestic use.
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" Geology of Tsiaochiaping Coal Field, Ichun, -Shensi.
( SUMMARY )
By

C.'S. Ho and E. 1} Chang.

Location and Communication.

The coal ficld is situated 50 §i Sciuthwest of the city Ichun and is within a distance
ahout. 60 I southeastcmly to the rnost prominant and productive Tungkuan coal field
in Shensi, All the coal mlnes are scattered. around the north and west of the town
Isiaochiaping from 30 to morc than 10°km respectively. The* region is ussually rcached
from Smn, the capztal of Shcns:, by follomng the Hsianyang and Tungkuan railway
to the terminus station of Tungkuan Coal Mines and thense rpcceedmg by Mid-Shensi
highway as far as Chinsokuan, a small village about 30 li. north of Tungkuan. A newly
built cart-road had just bécn completed’ prior to the arrival u.f the writers, running
from Chinsokuzin to 'Paita, a miping center of the coal ficid. The total length of the
road is. 40 li, but the last § is akmost m an 1mpassable cond1tmn for heavy loaded
carts due to- stccpnCSS of grade. Certain progresses must be made to this part of the

road as far as the transportation facility of the field is concerned.

Tomgraphy

Thc region under mvestxgatlon lies w1thm the mountalnous area of . Mlddle Shensi.
The general difference in ‘elevation betwcen valley bottoms and bordcnng ranges is 300
to 400 metess in average The hlghcst prec1p1tous :ummlts mvarlably consist of hard
l:ongiomerates. Poor dramagc is characteristic of the arca surveycd The whole district
is drdined largely by two initial streams of the west- side tributaries of Loh. Both
run eastward to ]om ‘the mam course. The northcrn stream is called Yuhuachuan which
possesscs ‘wide flood channel with a mcandcnng waterway. The southern - stream, by
its side the towsn of Tslaochmpmg is s:tuated is “typically V.shaped: havmg nasrow
mtcrmment strcam course. The landforms and drainage systems indicate an carly mature.
stage in the crosxon cyclc Most of the small streams.in the . coal field flow as a rulc,'
northward to meet the YUhuachuan In these valleys, a largc number of workable ‘mines

is located.

(39)



Stratigraphy

Thc Succession and charac‘tcrs of the rock formatiqns of this coal field agree quite .
readily” w;th thode dfscnbed by Wang ‘and Pan is North Shenﬁ* Only certain local
vananc'r.ns are noted. They are concisely prcscnted as follows:

. Upper Triassic Yenchang Formation. Itis a thick series of grey and yellowish
grey sandstone and shalcs, mostly found at “the north rcgmnxd constituting the
anticlinal cores of the coa_l field. Its total thickness is more than 1,000 meters.
Towards its lower part, alternating beds of red sandstone and sandy shale become
gr:;duall)« prominent. Further downward, the whole formaticn progressively merges into
the red beds of Shichienfeng Series witheut any marked I:oundary From the black
shales in the upper part of - this formauou, some plant fossils. beiongmg to Ciadopkieb:s
shensiensis Pan, C. szeiana Pan? had been collected. The ageis- know:: to be Rhaetic
to Keuper.

2. Lower Jurassic Wayaopu Coal Series. ‘This is the pfincipal‘coai—bearin‘g strata
of the region and confomably overlies the Yenchang Formation. Its demarcation to the
latter is tentatively fixed by the base of the Iow.est coal seam as suggested by Pan.
The whole series chiefly of Joosely cohered, coarse gramed grey sandstone. The sandstone
had been locally. so\tammated by iron- hernng solutions to the coal seam. In the coal
measures, only one basal coal seam is knovm, both capped and underlain by black or
grey shales and fire clays, in which flord are: C}moptfu; ﬁ}mmapbyila;des angn,
Podozamites lanceolatus (L & HI), Cladophlebis sp. ctc The “age of this series-is
Rhaetic to Lias and its thickness attains only a- little over 50 meters.

3. Upper Jurassic Anting Formatlon 'The name . Anting is. first apphed to a
limestone and red shale formation whu:h concordantly woverlies the ]urassxc Coal Measures
in norihern Shensi. It has_a thickress of 70 meterg apprommately. But in thig coal
flcld, only red shalc thh a fcw‘ mtcrvemng beds of rcd sandy" shale, sandstoue is.’
observed, its thickness bmgg teduced to 4¢ or 50 mete:s. No hmcslznc had ‘evér been
found._

4. Crctaceou's 'Pao‘ﬁh Series. . "The definitiori and scope. of’ this series used. in the
prcsent paper are shghtly d:ffc:ent to those first proposed by Wang and Pan. It 1ncludcs :
“both the Ichun Conglomeratc and the Loho sandstcne named l:y thc Amencan pctrolcum-

- geolog:sts durmg their field expedltson in 1914 and 1915, 'Ih{‘.‘ series as a whole can
be provmmnally classified into- three divisions.

(a') Ichun Cnnglomcrate. This - Iformati;on i's ‘made of steép ‘pfeéipit’oﬁs" 'bed qf

coarse conglomerate v\hose consmucnt “pebbles are composed mostly of grey compact
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limestone with subordinat_e‘quaztz- and quartzite. Its size varies from 0.5 to 5 cm. in
diameter and its shape is ussually sub-rounded. Both enrting and bedding seem rather
poor. The cements consist mostly of red sands, The total thickness reaches 30 m. or
more, This conglomerate had previously regarded by the American petroleum geologists
 to be the southern equ_ivalent.of the Antingviimestone. Since there is 2 marked change
in the lithologieal facies between those iwo formations ancf'_the wotal missing of the
upper Anting limestone wherever the Ichun Conglomerate is exposed as well as great
var{anon in thickness of the ' Anting Formation at different places, a certain break is
likely to eaust between the Anting Formation and its overlying Tchun Conglomerate,
although the true character ‘of this. disturbance is not yet to be determmed

(b) Loho Sandstone Tt overlies the Tchun Conglomerate with na marked break.
The formation in its typical development is a soft, medium- grained purplish red sandstonc
_ennrely free from argillaceous layers prone to weathering into crumbly sand or turning
- into yellowish grey color. A well defined cross- -bedding - without _any trace of )omtmg
of stratification is the prominent characteristic of this sandstone. 1ts thickness is
approximately 70 meters.

' () Alternating interbeds of limestone 'conglomerate_‘ (a) and red . false-%acd
_sandstone (b). Thickness not determined.

The occurrence of alternatmg beds of Ichun Conglomeratc and Loho Sandstone
indicate clearly that the two must beteng to a same depdsitional cgcle, most probably
resultmg from the reciprocal-action of water and w{ud and they might be combined to -
form one sm_gle ‘stratigraphic unit to’ which. the name Pagan Series coined by Wang
and Pan is used. The age .is referred to be Cretaceous. '

5. Loess. - Loess is only locally develobed in the region and is much abundant north
of the stream Yu_huachu.an"-..
6. Ailt’lviﬁm, This includés flood pi_ain_de-posits and stream gravels along certain

stream channels.
- Structure

The geo'logical structure. of the ééal fi.eld as a whole is QHite simple and'Unrufﬂed'
withont any trace of strong’ ‘dislocation other than gentle warping of the strata, One
annelme and one of its intervening sychne are the only two stmctural elements found -
in the region, both trending in a east and west direction _w:}h_-a slight ° _t-iwm_tlon to
EEW. T'he 'syn.cli ne is 'sit:ua'ted in the south, l-lav.ing its axial Line generally runn‘ing aldn;q
the mountams north of Tsmochmpmg The rocks in the ax:al part .are compoitjf

gently dxppmg and nearly ﬂat lymg Loho Sandstone While those on the two )
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incline in an angle near around 10 degress. The anticline is at the porth of the
sycline, its south, limb being the north limb of the latter. Its axial line is located
somewhat between the \-fill.ages of Nanta and Tienshan. The attitude of inclination is
same as that of the sycline, pcrhaps' a lintle steeper. "Fhe Yenchang Formation'qccppics

its core .zone.
Coal

The présent coal ficld covers a vast-arca of nearly 20 square kilometers. All the
workable miﬁes, begining from Matsao in the east and ending at Tsuyaotze in the
west, attain a total length of pprokimately 7 kil(‘)mét:r.s and a south-north width of
5 km. From Tsuyaotze westward the coal still continue on for a quite long distance,
reaching as far as Isetsun and the ‘Shensi-Kansu border. Both the quality and quantuy
-of the ‘coal are reported to be much better in those areas. So far as known, only onem
coal seam has been found of considerable thickness to warrant mining in the present
field. Tt situates at the bottom of the Wayaopu Coal-Series and has thickness generally
ranging from 2 to 10 meters. . The average thickness wiil propably be 5 meters, Local
pinching and swelling of the coal seam thcrefore,_.qui.te commonly occurs. From the
structural p'oint of view, all the principal outcro'ps- can be grouped into three belts.
They are given in the following:

A, Coal Belt on the north Limb of the anticline (measurable length 4 km.)

Locality ' S_itua'tion' ' . Dip “Thickness of coal
1._. Matsao’ 15 1i N of Tsiaochiaping to NW 4 m 2t
2. Fungchxaw.l 10 li NNW of w NW 5.7 m.
3. Nanta 105 NW » NW 6 m. +

B. (}da_l' Belt on-_'thc_ south limb of the 'antic.lint_: or the north limb of the sycline

(mcasux_’ablc length 4 km.)

Locality Situation Dip Thickness of coal
4, 'Tsienshankou | 3-4 i NW of Tsiaochiaping to SE" 1_—2-. m.
5. Y‘i_ntzckou 7-8 i N o " ©» SE 2.5 m,
6. Kotiaockien 12 L NW , » SE. 4m %k
7. _Pait# _ - 15 L NW 95- ,.,-,'_ variable 3-8 m.
mostly to )

8. K'uoch.iatakou - 23k NW wcst of Paita west - 5.7 _.:'n.-
C. Coal Belt on thc south limb of the ant:chnc -

9. Yuosien Lyis a long coal b,ek Sltuatt.d at SWW of Tsmochmpmg beginning -
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from Yaosien and extending westward through Shayaotze, Tsuichiakou, Tachuakou to -
Tsuyaotze in a measurable distance of well over 3 km. It is reported that the more
west is thé coal outcrop, the much thicker is the coal seam and the coal attains a

thickness as great as 10 m. in the Taohuakou mines. The dip of the codl seam is
mostly toward NW or NE.

Character and Reserve of the Coal

- The coal belongs to the rank of lower L}ituminous grade with a resinous luster,
It'is noncoking and contains exceptionally high percentage of volatile matter which
amounts to 30 %“-‘__rh'c a;e'rage content of._ fixed carbon-.is a little over 50 %. The coal
seam is free from anjf rocky intercalation and is, as a rule, very compact and lumpy,

. Froin an estimation of the rotal coal-covering-arca, the coal reserve of the surveyed
Ifitld’ reaches '1'20,?0'00,000 tons, _:t'rorn which one third should l:ue'l eliminated as the
bare portion due to denudation of the coal-bearidg strata and the net recoverable
tonnages will be 80,000,000 tons approximately.
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 Geplogy of Kangsu ‘Coal Field of Urukchat, South Sinkiang,
( SUMMARY )
By
H. H. _YaoandT H. Mi.

Introduc‘tlon

The Kangsu ceal field is situated dbout 20 km. W. of Urakchat (Kizile}) and 2%
days’ route from Kashgar. Its enviroment is a Jow hili belt lyjng on the southern foot
of Western Tieashan with an average height not more thﬂ}
bed of. Terek Darya. Two coal mines insulated by a smail hill' ridge have been
.operated by the the Faod-Stuff and Clothes Burezu of tht Provincial Government 2ad
the Qirghiz CuItural Institution of Kashgar fespechve.ly. The latter has _already been
- suspended., |

200 m above the river

Geblogy

The rocks exposed in this region may be divided into three divisions according to

thelr rock characters: '

Lower part....... et iee e iy 2, UUG m.
Unconformably averlying the Carbomferous lxmestonu, chleﬂy green amﬂ
light red colored conglomerate and sandstone. '

T B TY S S 1,000+ m.

Coal- bearmg, thin bedded sandstone and sh:ﬂe with thin layers of congl-
omeratic mtcrca!atnons, vielding Podozamizes §p, Prcrophyllum sp, etc.

Upper part.......... e e r e an e nee e Ve e ea et 1,004 m.

Dark grcy sandstoae and shale interbedded with green. and reddish clay,_
bearing - Gasprepada; Pdecypoda, Ganoid fish scales, Baira sp erc.

Prom a  preliminary study of the fossil contents, the age of the rock is MO

probaﬁly belonging to - the ]uro-Tnassu: ot Rhaeto-Llassw and may -passibly -be
carrélated with the coal- beanng strata of- north Smklang

Coal-bearmg Strata _

.T’dlsmcts of the coal- bcarmg strata- are to be de distinguished ih this region
ed. the eastern\and the western seprated by a small narrow dry river. To the former,
belongs the AwWo miings mentmncd beforc, and, to the latter, the refused mials lymg
on the west bank of the river.

(A) Vaﬂaéchty of tbtckmrss of xﬁe coal seams.

Only one group “of coal composed of two scams has bccn surveyed in this rtgxon,‘
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Thcy are called the upper and lower coal seams. The greatest thickness of the upper
coal seam attains 4 m in the mine of the Food-Stuff and Clothes Bureau. The thickRess.
of the same seam measured in the outcrop is 3.7 m. and. decreases to 2.5 m. in ﬁ;
mine of the Qirahiz Cultural Institution: The increment of the coal seam with de
"is evid'e'nt The lower coal seam reckons a thickness of 2.4 m. in the mine of the
Food-Siuff and Clothes*Bureau and decreases to 1.4 m. in the mine of the Qirahiz.
Cultural TInstisution and is dispersed into five thin layers with a thickness less than
1. m. each still eastward. In the western district, on the other hand, the upper. cosl
~ scam decreascs its thickness from 3.2 m. to 1.7 m. as traced from the vertical well
“No. 1 through vertical well No. 3 to the inclined well No. 2. The lower coal seam
records its thickness of "4 m. in the vertical well No. 3. and is divided into four layers
in the vertical No. 1. possessing a thickness less than 1 m. each. From the above
statement it is obvious that the thickness of the coal seams in both districts varies
very much. We may say, in general, that the upper coal seam forms a mere or less
aniform thick coal belt from the vertical well No. 1 of the western district to the mine
of tne Food- Stutf and Clothes Bureau of the eastern district,

(B) Vérfaé;’li:y of stractares of the coal-bearing series. .

'The gencral strike of the whole region is N 20°-26° W. The dlp-anglcs in the
cas:crn district range from 20° to 40, northeastward while of the western district are
usually greater than 40 degress, often vertical and even overturned. Minjature foldings
and faults as well rs crushed and broken conditions are the common features in the

“western district but only occasionally observed in -the vicinity of the mine of the Qirkiz
Cultural Institution. Henceforth. the coal seams of the western district are not so well
prescrved as those of the eastern district.

(CY Quality of the eoal.

The samples from the upper coal seam possesses a rather strong luster, high cokmg _
- property and much pure in quality while those from the lower coal seam are inferior
-in these preperties but can also satisfy the purpose of making coke after a thorougly
washing,

(D) R'e:ervc_ of the coal.

Suppose that the workable depth (_i-n-c'linc'd) and the average thickness of tfic coal.
are “to be 1,000 m. and 4 m. respectively and the specific gravity counted 1.3, then
Cwe get' '

Orxglnal rescrvc ' '.2_0,00.0,00.0}0115
2. Production up to 1944 1,556,000 ¥
3. Net reserve 18,4.8.4,.0911' n
4.. Possible reserve 14,800,006 »
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Geology of the Chi-_Chang-Hu Coal-Field of Turfen, Sinki_an_g'.
( SUMMARY )
By
S. C. Kwan.

Location and Communication

The Chi-Chang-Hu coal-field is located on the sourthern foot of Eastern Tienshan
- about 50 km. NE of ‘Turfan city, 10 km. to the E of Meiyadkc;u coal field and 30
km. on the hor-th of the Urumchi-Hami' Highway. Tr-ans_portatioh'betwcen this coal
field and its neighbouriﬁg cities and villages is ve-ry casy by passing through the flat-Jying
Gobi desert. ' ' '

_ Topography

Two striking categosies of topography arc'obser\éed‘ in this region: rolling hills of
Red Beds on the nerth and ﬂat-ly.ing Gobi desert 10" the south. 'There are ‘at least four
szages of terraces exisiiqg on the Gobi desert between Chi-Chang-Hu apd Mei-Yao-Kou
which can possibly be correlated with the _ph.ysic')grap;hic stages of Sanmenian or later
of Nerthern China. The hard cdnglomcrates and sandstones of the Jurassic coal series
are so resistable 1o ‘weathering that often form residual hillocks with a parailel

_'arréngcment along its E-W strike dn the Gobi desert..
Stratigraphy

Thc rocks exposed in the vicinity of Chi-Chagg-Hu are calssified in descending
order as follows:

' (_"1).' G'qbi' gr_avcl's ...... reasreshernean .+ .Late T_crti_ary to recent
LZ) Red Beds...... e i vienssee..Cretaceous to carly‘Tgftiary conglo-
merate, sagdstone,_ Sqndy ~shale and purple red clay with gypsuxﬁ
and salt,

(3" ]urass’ic;_' coal series
Uppper Part - 540 m. -
Purﬁlc'_,and green shales with carbonaceous shale Intercalation
and coal seams.
Middle Part - o 500 m.’
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Ycif&wis_h green conglomerate, sandstone and 5ﬁaie intcrbi:ddc&
with cosl seams and siderite lenses or bahés,-
Lower Part | 480 m, |
_Yellowish green s'a-ndy conglomerate, sandstone, sandy shale
with .coal seams yicldin‘g' the flora of- _Podozamt'lzfs SP. s
Coniopteris sp, etc.
The general strike of the coal series is NWW dipping northward. An asymmetrical

teverse anticline with its axis in E-W direction occurred op the south of the field,
- Coal

Seven main coal scums with a variable thickness ranging from 1 m. to 14 m. and
extending 5 km. in an castw‘t':it_dire_qi.uf; have been surveyed. They arc all ‘low grédc
bitymipous ceal with a low specific gravity, dull lu_stcr,_hom':oking _propcrty, small
pcrccntagé of sulphur and high percentage of .ash. Twelve mines have been opened with
an‘avc._ragc daily rpoduction of 261,000 Chinese catties during the winter season --a.nd.
reduced to 1/3 d_ﬁring _thé summer. The average annual production as a whole is
approximately 42,000,800 catties or 250,000 tons. The reserve of. this coal field is
estimated as fpllows‘.. ‘

Total reserve 120,000,000 tons
Productior up to 1945 - 9,014,000 ”
Net resepve ' }‘10,925,000 » o
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Geology of The Coal Field Between Shihtanching and

Tawakou, Ninghsia.
( SUAan.éRy )
5
S. H. Huang and H. C. Tu

1. Location and Communication

The 'coa_l' field between Shihtanching and Tawzkou is situated about 75 km. NNW
of Ninghsia, the capital of Ninghsia Province, where is connected with Tawakou by a
motor road. The communication facilities between . Tawakou and Shihtanching chiefly

depend upon animals and animal driving-_ca'rs along a river valley.
2. Stratigraphy

Sinian:

| Holanshan Series This is the oldest rock exposed in this area. It.is intensely
foldtd; slightly metamorphosed and composed chiefly of siliceous limestone and thick-
-b‘ed_ded quartzité, occasionally Collenia. Two o_utc_fops are observed, one. a_t—.no.rth o.f'
Shihtanching and one in the vi;nc‘inity of Tawakou, both of which are in fault contact
with the younger'formét'ion. |

Carboniferous to Permian:

The succession of the formation may be reprensented in the section found in the

vi'n.ici_ty. of Shi-htanchi.ﬁg as follows in ascending. order:

. .1._. Dark'gr’é}r siliceous éandstorl_e. :
. R‘ed. sandy shale..

. Grayish y_cllo_wl sandstone.

Ju I

Kighf yellow arenaceous limestone with Straitiferawp. Charistetes sp,, Chonetes
: _éf m}'i;-'o'ﬂ_:'fem, ._Echino;ﬁiif_km- perpler etc.

. Gr:;._'yish | yellow sandstone.

_Light- yellow arenaceous foSsil.if_ér_o-us limestone.

Dark ‘gray quartzitic sandstc;ne_. |

Dark' gray sandy'. shale. -

-

Coal seam.

10. Grayish white sandstone.

-
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11. Dark gray sandstone and ferruginous sanddtone.

12. Coal seam.

13. Lichst yellow arenaceous. limestone, with ScAwagerina sp.

4. Dark grayish green shale interbedded with yellowish gray sandstone.
15, Light yellow thick-bedded sandstone.

16, Dark green shale interbedded with light yeilow sandstonc

From the fossils contained and the rock characters, this formation may include the

following series:

1. Lower Carboniferous---Chouniukou Seires.

[E*]

. Upper Carboniferous---Taiyuan Seires.

3. Permian---Shihhotze Series.

Permo-Trias sic:

Chungkoutze Sencs---Lymg upon the Carboniferous or Permian strata there'is a

series of red and greenish gray coarse sandstone w1th shale and conglomerate layers.

Its upper limit has not been seen in the surveyed area. QOwing to the lack of fossil,

the definite period of this series cannot be derermincd. Tt may be correlated with the

Shichienfeng Series of Shansi and perhaps a part of it ‘and may even be correlated with

-Yencha ng Serics.

Quaternary:

i..

Terrace conglomeraie depesit--- Along the river valley from Shihtanching to Tawakou
terrace is s.ee.'n_ about 20 m above the river surface upon which there is the loose-
cemented conglomerate. It is considered here. as the Quarternary c'ohglomerat_c.'

Recent allavium deposit---It is ussually deposited along the bénks-pf: the river and

the cultivated land near ‘Tawakou.

Intrusive rocks:

Intrusive rock is found in the vicinity of Tawak.u. Tt chiefly épnsists of three

kinds of rocks, na‘incly granediorite, granite ‘'and pegmatites, Granodiorite is "dcép

green in color, medium grained and abtndant in mica; while gramte is grayish

white wlth mica .and hornblende. Pegmatite is composed mamly of feldspar and
subordmatcly of quartz and mica. Granite has mtruded into. both of ‘them. Such a
fact shows the three stages of act1v1ty of the 1gncous rocks.

The age of the intrusive rocks cannot bc surely dcttrmmed As there i is rock from
thc coal series trapped in the igneous, rock as inclusion, it cannot be. older than

Pcrmo Carbomfcrous
3. Srructure.
Structurally speaking this coal f_i;:ld"is the. western Ymb of~an ant'i;liné ‘with a
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strike NNW.SSE, whese axil extension has been limited by two thrust faults,

‘There are two faults in this region, all being upthrust in nature. '

1. Shihtanching upthrust---1t is found near Shihtanching on the way. between
Hulustai and Shihtanching, striking S-N but turning to NE-SW ‘at. north of Shih-
tanching. The Sinian strata in the western side have been thrusted upop the Permo-
Triassic strata of the east side.

2. Tawakou thrusf--—ln the vincinity north of Tawakou, the Sintan strata thrust
northward upoa the Permo-Carboniferous si‘cﬂ,ﬂkh/"a NEE-SWW strike, Along the

fault line igneous rock is intruded.
4. Coa!. Deposit

From the economic point of view, the coal field may be divided into two districks:

1. Shihtanching district---There are three coal seams in this area between Shihtanch-
ing favlt and Yentailtu. Pogsi'ble_ rése}iv.e is 37,134,000 metric tons. The coal is co‘kab].e,
but chemical analysis has not yet been done.

2. ‘Tawakou district---"Though this district has a length about 10 km., the workable
coal seams are only concentrated in the vicinity near Tawakou, because the coal
searas in the other places ‘are intensely folded and disturbed. There arc five coal seams.
near Tawakou. Tts possible reserve is 13,092,250 metric tons. The coal is high in sulfur

but chemical analysis has not yet been made.
5.  Mining
The mining method in this - area is very primitive. When the writers visited the
arca, there was only one mining company with about forty workers.
Appendix .
’ Taw_c{as&ffd dspar Deposit.
In the above mentioned pegmatite there is abundant feldspar which is pure enough
for mining and utilization, ' '
As there is coal and fire clay in the vicinity, the economic of the feldspar in

ceramic industry is much raised.
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