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RICPORT ON THE CHAN G CHTU COAL FIELD IN

SHANTUNG
With 1 Map ond 7 Figures
By J. G. AXDiERrssoN

Futvodaction.  Thi= coal field was surveyed by mie in cooperation
with Mro =0 TL Trao, Mining Expert attached to the Financial Commissioner
of Shatting, in the carly part of {918, All tatements about working mincs
refer 1o the conditions in the besinning of 1919,

Location.  The coal ficld which has been given the name The
Chaicy Chlin Hsien Seld in fact extends over three distriets, namely Li-
Cheng Fsien in the west, Chang Chiu Tlkien in the centre and Tsa Chuang
Heton in the easte Within this arca T have followed and surveyed a con-
intons citerop of the coal series for o distance of 150 11 from YVao Wu
(B 0 in Tzu Chuan Hsien to Ku Tien (3% J5) in Li Cheng Hsion,

Strvaligraphy, The coal sories i< of Permo-Carbonifersus age and
rest= unon the Ocdovician limestone, as i+ the case in general in northern
China.

The bottom of the conl sertes wax studied =outh of the Tung T com-
pany’s nine in Chang Chin Hsien and there was found o consist of red and
yellowish brown shales with a thicknes of aboat 20 meters.

Above thiv weries follows a hied, S-10 . in thickness, of marine
Himestore with Crinoids, Brachiopods and Trilobites.

Scmewhad higher up there B+ another bed of marine limestone, 1-2

meters thick with Fosulina, Crinolds and Corals. There is at least one coal
seam bBelow this Tmestone. These stratizraphic conditions ave shown also
by figrs T from o place at the raillway near S50 of 3ling Shad.

The contael towards the nuderlyine Ordovician limestone as well as
the two Hmestones within the Jowest part of the coal =eries are invaluable
learding borizons, dn the same way the ol sories ie overlaid hy a very
con=picnots, thick bed of millstone ceit wideh efien {01 as arked ridges,

pitted by numerous (uavries.
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The detailed stratigraphy of the productive part of the coal series
is not clearly available by surface survey, but some information of this kind,
probably not altogether reliable, may be gathered from the two underground
sections (appendices A and B) communicated by the T'ung I Co. and the T’ien
Yuan Co. coal mining managers.

Tectonic features. From a tectonic point of view the field may be
subdivided into a western and an eastern part, separated by a big fracture
line running from Wen Tsu Chen northwards to a place S.W. from Chang
Chiu city.

The eastern part of the field is to the east bounded by an equally
large fracture line which abruptly cuts off the coal outerop to the east and
forms the natural boundary between the Chang Chiu Hsien coal field in the
west and the Tsu Chuang—Po Shan coal field in the east. In this eastern
half of our field the tectonie conditions are extremely simple and constant
with a gentle and regular dip to the N.E. as shown by figure 2.

The central fracture line running from Wen Tsu Chen northwards,
which has been mentioned above, was studied by me in several places. Figure
3 gives the conditions at a place about 7 li north from Wen Tsu Chen.
Here it is evident that the earth-movement has taken the shape not of a fault
but rather of a very short and abrupt flexure.

Figures 4-6 show the conditiong south of Li Chia ¥u, fig. 4 is from -
the south cide of the village, fig. 5 is 1.5 li further to the South, and fig. 6
another li in southern direction. Tigures 4 and 6 seem rather to support the
idea of a fault, but figure 5 is more in favour of a flexure fold.

Along this fracture line there are num;arous old native pits, but from
the point of view of modern development this zone is valueless because of the
strong disturbances.

The western part of the field, to the west of the large fracture line
just deseribed, exhibits much more irregular tectonic features than is the case
with the eastern half.

As shown by fig. 7 the part of the field at Pei Ts’o Fan (4t & )

forms a gentle syncline, but in detail there are many irregularities.
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Further N.W. the conditions becorne more obscure and the coal series
is mostly covered by Cenozoic deposits.  The last outerop which T saw in
westernly dircetion is o small hill at Li Chia Chuang (4 42 JE), north of
the railway where the millstone grit ix expoged.

Prospects for Juture development of the fleld.  With reference
to communications the Chang Chiu Hsien coal field is singularly well situated.
The Tsinanfu-Tsingtao railway runs across the outerop of the coal in two
sgetions of the fleld and for the rest in a short distance to the north of the
outerop  The country is mostly open and the existing hills would not offer
seriong obstacles for the construction of branch lines to pracrically any part
of the field.

In fact, this exeepuionally favonable situation close by an exist-
ing trunk line forms one of the several indirect indications that this
field offers less favourable prospects than the nearby Tsu Chuang—Po Shan
field.

There is all along the 150 1i of continuous coal outerop in the Ching
Chiu field & nesrly unbrokaen chain of old pite proving ihat the fisld was
formerly worked oxtensively in the old native way, probably mostly {ov the
purpose of supplving the local demuand.

Then came the construction of the Tsinanfu—Tsingtao line with its
branch line down to Po Shan.  Modern development with its possibilitics of
long distance competition set in and the result seems to have been that most
of the Chang Chin mines closed down, whereas we have had to witness a
bustling development of the Tsu Chuang-—Po Shan field by the big German
constriucted mines at Hung Shan and a verv large number of smaller, semi-
modern Chinese mines near Po Shan,

It is a significant fact that Po Shan coal, but no local coal was at
the time of my visit, offered for sale at Ming Shui in the very centre of the
Chang Chiu field.

Another exceptionally favourable feature which indirectly causes
doubt about the value of the field is the regular tectonic structure of the
eastern half of the field from Ming Shiu castwards.
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When standing at the fop of the hill-range <outh of Wange Taun and
viewing in a splendid panoranma the wonderfully recular onterop of the coal
mensures both cast oand west, Tofele o T had Defore rae one of the most
vemmrkable coal Tands which 1 had over scon. B Lier oo when walking
along the actual outerop I fonnd mostly absoidoned pit- or al the best some
tewv working niives of -ome thoes rather donteful prospect.

Wewere told by the Joeal popnlation that the Gemnan Tad under-
taken some horings within thi- tield, and v ~coms likely that they found this
prospeet les< favourable sond consequendy concentrmed eir effarie i Tan
Chuane Heien,

We were also teld that thie <eans in this fiecld conain very nunerous
partings of <hale which sl the working of those scam= diffieult.

Another facior to he taken into considerstion is the experience gained
that 1 sood coking conl b= produccd in thi= fichd, whereas cood coke ix obtain-
ed from, the Po Shan coal.

In the appendices D ond Boare colleeted analyses from the Change
Chintand the Po Shan ficlds.  From the compari-on hatween thiese twa tahles
one fact at once heconwes apparent, nacly the mueh hichier asbe contens o the
Chang Chiu coal, 25.79%, ax compared with 11 1% avan average of the Po
Shan cosl, Tt is wrue that the differonce pactly v be doe o the faet thad
the coal i< mined with improved method ot Po Shoas ficld and that for
this reason a better produet ds oblained,  But i by pomeans improbable
that the coal of the PooShan ficld ig in itsedf betior ihan that of the Chang
Chiu field.  The more we bheecome familiar with the eond ficlds of China, the
more evident it beconies that very foundamcental variaiions of the thicknees,
strueture and quality of the ~cam= within noarby fields of the =ome conl =eries
are to be counted with,

The above considerations are intended Lo caution the investor who
takes interest in thix coal field. But it is by Far not my idea that the field
i not worth further and more detailed nvestioation.  We now know the
features of the field in it hroad ontline, and it would be cazy to draw up a
definite plan for further prospecting work, in the first lines <ome deep-horings,
as comm a¢ it i~ known which part of the ficlds is to become the object of such

more detailed operation=.
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Section from the 1’ung 1 ¢!’y mine, Chang Shan Ti,
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APPENDIX A\,

Chang Chiu Hsien.

Lovss

Yellow sandstona
Ferruginons <andstony
Black -andstone
First coal seam

Dark sandstone

Yellow sandstone

Sccond coal seam (n fire-clay bed in it 777)

Yellow zandstone

8haly limestone (containing carbon )
Third coal seam

Slate

fourth coal seam

Fine sandstone

White -andstone (interbedded with gray)

Slate

Yellow sandstone (with erossing fracture limes)

Bark ~hale

Yedlow sandsione
I“ine dark sandstone
Yillow sandstone
Soft dark sandstone
Dark candstone
Shale

Yollow sandstone
Slate

Dark sandstone

Yellow sandstone {with crossing mark)

Dark sandsfone containing pebbies

Fifth eoal scam

1.9
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Gray slate

Dark sandstone
Yellow sand<tone
Slate

Sixth coal seam

Dark sandstone

APPENDIX B.

10

2.2

Section of the first shaft of Tien-ynan (o, at Lao Po Yia, Fu Tsun Chin,

1
AR
e £
b
REEA
B
®8hH
c9d
Haa
A
R
BEA
o
R
HA
b /3
Wil
AR AL
R
IR
RE
73
R

Chang Ch’iu Hsien.

Loess (or Huang Tu)
Loess (or [Inang Tu), red clay
Pebbles

Yellow «andstone
Thick vellow sandstona
Chia Shan stone
White limestone
Black shales

Thin coal seam
Shaly limestone
Shale

Yao Chuan stone
Shale

Thin coal seam
Shale

Black shale

Thin coal seam
Shaly limestone
Shale

Black shale

Thin coal seam
Shale

Thin coal seam
Shale

40
12
16

4

0.96
0.24
4

0.94
0.24
0.45
4

2.24
0.24
0.48
0.24
S

foet

"
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-yl 5 4 Black shale 0.96 ,,
43 Thin coal seam 0.24
N Shaly limestone 0.48
A Shale ' 8 Y
IR Thin coal seam 0.24 ,,
S Shaly limestone 0.48 ,,
WRE Shale K 1
2 Wil 5 2% Black shale 0.96
iy Thin coal seam 0.24 ,,
iR Shaly limestone 0.48 ,,
i Shale B v,
IR Thin coal soam 0.24 ,,
ik Shaly limestonu 0.48 ,,
IR Thin coal team 0.24
125 Shale 4. .
K Tuick coal seam 1.24 ,,

APPENDIX C.
List of pits working in March, 191y

In T'su Chuan Hsien:

1. Name of villago: 1% U A T’ai 1’ou Yali
Name of minc: A FII ZY Jén 1o Company
Name of owner: T B 4l Ting Ch'ang Yen

There were 4 shaits, 40-50 fect decp.  Only one seam, 1 foot thick
was worked ; deeper was another seam 2 fi-ot thick. Used windlass and man-
power for hoisting.  (Noi. At this minc we were informed that there were
s oworking <hafis at Tzu Yao Wu (i 22 IB) aud 2 others 81i S.W. from
Chang Li Chuang (i B 4I). The-e pivs were not visited by us.)

2 Villave: 8¢ % 4k Chanyg Chia Chuang

Owner: T 2 [ Ting Hsia Ch'an

Hera 4 pity, two ware 50 feet, one 60 and one 80 feet.  One seam, 2
feot thicl-,

Daily production 130 haskets (1 basket 120 catties). Anpalyzis No. 2,

Used windlass und man-power for hoisting.
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3. Village: 2 % jt Ho Chia Chuang
Mine: AWM A Jén Ho Company
4 shafis, 50-60 feet, no coal.

Used eight horses for hoisting.

In Chang Chiu Hsien:

+ 3. Village: ol Ch’ang Shan Ti
- Mine: WA F T’ang | Company

Owner: £ 4 B Mao Té Jung
Owners address: 8 414 Té Hsion
In appendix A iz given a table of the succession of strata in this
place. This table, communicaied Ly the manager of the mine, is not based
upon actual obzervation, but merely upon -information collecied from native
miners.

-+ Depth of the shafts, 250 fect. No 6 seam is worked in 236 m. depth,
(Note. Here was installed a steam-hoist (Tientsin pattern).  Pump had
also beenr uxed Tut was out of working order. waiting for a better Ameriean
pump. or the time being water was carricd away by hoisting). Analysis
No. 1.

4. Village: 1 & i Shang Kao Chuang
Mine: = fn %/ Jon Ho |
Owner: T B i Ting Ch’ang Yen
Mining operations begun in 11 moon of 7th vear ¢ R.
Now sinking two =<hafts, at the time of onr visit 27,3 one 40 foo,
one more than 30 feet, coal not vet reached.
5. Villawe: v B 3 Shao Yang Chang (11 W.N.W. from
Ming Shui)
Mine: 3 87 ¥ [ua Hsing Company
Owner: & R 5 Kuan Hsiang I
S shafts.  Only one of them, 60 foet deep, reached a thin coal seant
less than one foot.
This pit had been worked 1918, hut after three months the work
wax abandoned hecause of impossibility of keoping the mine dry from water.
Here had been installed the uzual Tientsin machinary for hoisting.

The boiler was left standing unprotected.



J. G Andersson:—The Clang Chiu Coal Field, Shantung 59

E 0 Village: M VR ety e Mu Chlsivy Chien, Heiieh Tron T
Mine: PR3 Tion Yaan branch Company
Owner: g1 =l Shih Pao San

Here was shaft sinking just begun at the tme of vue visit (1/4)

32 AW Weéen Teu Chén, P'éng Chia Ti.

7. Village:

Mivie: A 7N ai Fong Company
hwiep: ¥R P i Han Ch'ing.

This mine was opened in 1918,

Nine shatts: five shafts «till sinking, fonr bad reached the coal, one
wai 170, one 124, one 2760, wnd one 158 feet deep.

Only one sears, thiekuess about 2 peters, with one parting, ahout
FO L thick.

Ab experiment hiad been made to produce coke fror this cosl. but
the resnlt was very poor, with pieces of shale vidibie i the coke.

Out of the whole production only 10%  was Ty coal. all the rest
cinall coal.

The daily production was L 140 bavkers of 150 catties.

A0 o endond of this erad wie sold 1n Ming Shul at $85 and in
Tesinanfu at $110

Had hoisting machirars of the Tientsin pattern.

Analysig No. 1.

& Village: Zrje s 54k San Ytian Chang, Ma Chia Lin
Mine: ¥y i 2 7 Yii T’ung Company
Owner: HE WO Yen Yii Chén

Three shaft-, one 120 feet still sinking, the two others which are
140 fect deep had reached a three feet scam.

Daily production 500 ha~kats of 400 catties.

Percentage of lommp 10 %

Picked loimp was <old v Tsinanfu at $170 for a 15 ton carload.
Corresponding price of average coal $126.  Hoisting machinery of Tientsin
type.

Analysiz No. 3.

9, Near J} %% ] Yiieh Kung Cuang

Name of mine: FKIRZAH] Tien Yian Company
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These 10 small seams (see appendix B, according to communication

by the manager) in addition to the main scam, nearly 5 fect thick which was

worked in 100 fect depth. Smoking coal, not coking

The coal is transported by wheelbarrow 25 li to Sao Yuan railway

station. A 15 ton carload is <old in Tsinanfu at $130.

Hoisting machinary of Tientsin type.

Analyses No. 5-8.

APPENDIX D.

List of coal samples from Chang Chiu Hsien coal field

No. 1 Shantung

No. 2 .
No. 3 '
No. 4 s

No. & ’s

No. 6 '
No. 7 .
No. 8 '

&4l Small coal seam No. 6 28/3 19

BRAE ANFNVRT THR Averege sample from S0 feet
pit 29/3 19

Chang Chiu H<icen -<3CHE, M 54K #VZYT) average of
coal 174 19 J. ;. Andersson.

MG A AT Averang of coal 1/4 19
Chang Chiu Hsin 3P4 No. | Average of coal 1/4 19

b} bR 1 2] 2 iRl
9

" I} vy O ’

L b s I 3

Analyses of coal samples from the Chanyg Chiu Heien coal ficld.

No. Nazg’de of H.0% PVLALY, (‘ok(-%5 Ash% ' Colonr of ash @ &% (P,
1 Coking 058 | 1091 | 8848 | o214 gray ! 070 6380
2 | Non-coking  0.86 7.50 l 9124 | o201y » ‘ — | o
3 ("oking 0.51 167§ 87.82 3520 i Light~gray J V.25 H2sh
4 » 045 1L * S0 st flesh | 048 7040
5 » D04l | Qz ’ 87.88 2079 gray 0.36 J 5940
6 »” g 0.46 13.08 ! 56,46 41.20 \ st 0174 1 5390
7 » ;040 1322 " 8685 1800 » 0.850 6520
8 - 1‘ 044 | 1350 | 8600 C 13.69 : v s E 6490
' |
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APPENDIX K.

Analyses of coal ramples from the Po Shan coal field.

61

3 O IR i)
CRAT )
At
CRPE A3
13 KM ks i)
()i
AT N |
BB A1)
A1 |
g0
(LU T
Gttt jie)
M i)

(R %)

0% | V.M Ash 9%
|

115
0.7+
0.95
0.63
0.64
0.69

0.56

13.57
16.96
17.01
18.15
12.90
1217

15.88

|

23.88
10.85
3.25
7.92
11.36
.77

14.31

Colour of

I

Nature of

ash J coul 8% C.p.

o - i ;‘
brown coking ' 1.52 ; 6190
white » 0.57 | 7370
| brown ”» L0S | 7700
Awhitish brown| » trace E 7260
brown » 0.0y 6820
» ‘ ” ! trace 1 7380
» g » 0.29 | 6710
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THE GEOLOGICAL MAP OF THE TZUCHUAN-POSHAN-CHANGCHIN COAL FIELDS. SHANTUNG PROVINGE.
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