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A Gen. T. 8. Chang, Governor of Kirin Province
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Mr. Y. S. Tsai, President.
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Mr. Salomon L. Skidel

=

kv, Vice President.
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Mr. D. E. Ma, Director.
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Mr. V. T. Liu, General Manager.
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Mr. 8. I. 1tzhakin, M. E. General Manager.



Mr. Simon L. Skidelsky, Director
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Mr. 8. D. Ovodenko, M. E.,Former General Manager.
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Mr. S. . Ossinovsky, Chief Comptroller Mr. J. S. Sun, Chief Comptroller
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Mr, A. V. Spitzyn, Adviser. Gen. T. T. Ma, Adviser.
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Staff of the Head Office

il == v
R 7N i



¥ B AE 4 1 B A BREEEREE

Mr. S. A, Chang, Head of General Dept. Mr. C. E. Chao, Chief Accountant

WA AR M B & OR AE 2 Al B

Mr. K. T. Yang, General Secretary Mr. C. E. Chang, Chief Engineer
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Staff of the mine office



EXGERY &
Mr. C. P. Tang, Superintendent
of the Mines

A 2
Mr. C. K. Chao, Superintendent
of the Muling Railway

% AL R B
Mr. T. F. TU, M. E Manager of
the Mines & Muling Rwy:

Mr, Y. T. Tsao, Master
Mechanics.

Y E R RS |

Mr. S. T. Wang, Accountant of
the Mine Office.

Mr. T. C. Shao, Secretary of
the Mine Office.



MEWE MR
Mr. N.IL Brusienko, Superintendent
of the Mines

52 QAL T ¥ 5 2 Bk
Mr. M.1. Prilejaeff, Superintendent
of the Muling Railway

F M HEE M
Mr. I. S. Koreneff, M. E. Manager
of the Mines & Muling Railway

B ERHTS T B R %
Mr. N, S. Guinkh, Accountant of Mr. B. E. Grossman, E, E. Master
the Mine Office Mechanics

Ris®EM
Mr. 1. A. Rudyh, Secretary of
the Mine Office
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Head Office, Harbin Main Enirance



Store Houses
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Pa-tia-tzu (village near the mines)
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One of the Locomotives, working on the muling Rwy.
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Muling Railway (50th mile)
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Shaft No. 1.
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Shaft No. 2




Pillar Robbing
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Hoist Engine.

Keystone Drill.
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Timber Yard.
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Mine Timbers.
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iler House-
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The Boilers
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Power Plant (near Shaft No. 2).

m W "

Generators.
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Employees’ Residence.
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Residence.
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Lishuchen Station Muling Ry.
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Street of Lishuchen
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Company's Houses for Labourers,

i & i A T

Workmen's House.
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Hespital (Muling mines)

B

Schooe (Mulina mines)
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(eological Review

of the Muling Mines Region.

By E. E. Ahnert, M. E.



GEOLOGY OF THE REGION OF THE MIDDLE COURSE OF
THE MULING-HO RIVER.

We shall describe the geological structure of the region in the following
order: in the first place we shall expose our geological observations from the
line of the railway between stations Sochingtze and Makiacho and to the lower
course of the Muling-ho river, i. e. from the south to the north, and then, in
conclusion, we shall give a digest of this investigation in the form of a general
picture of the geology of the part of the Muling-ho basin in which we are con-
cerned, and of the rocks occurring in the latter; finally, we are going to give a
special detailed geological characteristic of the coal deposits in this basin, parti-
cularly the “Muling” deposit.

Geological observations in 1922=25_

The region was explored 1) by E. E. Ahnert along the mountain road, the
Muling-ho river and five transversal routes, then along the left bank of the
Muling-ho river and its two left-side tributaries, finally, the region of the Muling
coal mines; 2) by A. L. Lavrushin-along the Muling-ho river to Pa-mien-tun and
beyond, as well as the entire country to the east and north from the region of
the Muling coal mines; 3) observations were effected on both banks of the
Muling-ho river at the prospectings effected by N. 1. Brusienko and Tu-ting-fang
and their assistants.

‘Makiaoho~Pamientun.

Between Sochingtze junction of the Chinese Eastern Railway and the plain
of the small town of Pamientun, on both banks of the Muling-ho valley and
along the Muling railway running through it, there is a broad stripe of mainly
crystalline shists (mica-shist, shist of sericite or —chloricite and several other
varieties *), profusely permeated with quartz lentiform layers, containing a little
gold, and intersecting veins and f{ibres, besides, penetrated from time to time by
calcite veins and insertions. This stripe stretches to the north-east between the
granit masses of two mountain ranges, The distance to the granits in the east,
on the latitude of Sochingtze, from the Muling railway, is about, 10 km., and to
the granits in the west, on the latitude of Pamientun, - about 9 km. So far
these granites should not be placed in connection with these located 2 km. to
the west of Ilyinsky junction. These crystalline shists %) almost always show a
dip of a various steepness toward the NW-NNW, and therefore as regards the
direction of their sirike the Muling-ho valley 1s diagonal valley; however the
prevalence of many fissures, crumples, as well as the frequent dislocations of
these shists prevent to establish the general nature of their deposits and of their
modifications more or less exactly. Between the cart road from Makiacho to
Lientzeho and the valley of the Muling-ho, opposite to the southern 15 km. of
this road, at a distance of 0-3', km. from the valley, these shists apparently
are replaced by metamorphic, namely silicious and silicoargillous slates, inclining
in the south to the S. E.-E. S. E. In other words, if these slates and the shists
form one and the same formation in respect of age, we observe here an anticlinal
foEd but if these two petrographically different groups of rocks are not of one

T %) and Gnelss ~on the left slope, near the broadening”of the valley at Pamlentun
**) Also occuring on the other side of the two ranges.
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and the same age - a discordant lying. *%) Moreover, near Sochingtze, at 4~
distance of approximately 1 km. to the N. from the Makiaoho valley, there is a
small massif of crystalline lime-stone, which may also be subordinated, as that
to the west of llyinsky junction, simultaneously with the metamorphic slates, to
one and the same formation of even age. A similar formation in the basin of the
Ashlho river, and also in the South Ussuri region, appeared to belong to the
permo-carbon period by its fauna. This lime-stone is in contact (as that opposite
to Ilyinsky junction) with a small massif of granit and its granit-porphyryritic
variety (probably on the periphery); besides, whitish porphyries have been dis-
covered near Makiaoho and Sochingtze, frequently in covering layers. Other
(veined) eruptive rocks have been found in a completely subordinated develop-
ment. However, all these strata, slates and the enumerated eruptive rocks are
covered over again to the east and west of Muling-ho with a layer (deck) of
basalt on the tops of the uplands representing a peneplain. This basalt layer
has apparently in its greater part a very great thickness, the rocks of which in
places is a massive basalf, and in others - a bubbly basaltic lava of one or the
other degree.

Basin of Muling from Pamientun to the granit gorge.

Geological surveys and prospectings on both banks of the Muling-oh river,
below Pamientun, in the first place established a predominant development in
this region of sandstono-conglomerate and sandstone strata, actually lyine higher
than the series of sandstone-tuff-slate strata with coal which appear only at one
place. In the second place, that to the W.-N. W. this area’ occupied by sedi-
mentary rocks, is surrounded by a region of granit development, and that in the
southern part this area between the granit and the sandstone-tuff-siate series is
apparently a stripe in which quartzites and siliceous slates have been discove-
red, i. e. metamorphic rocks, and also porphyry as the boundary facies of the
granit stock. In the third place, that the said series is characterized, beyond a
coal series, by scanty remnants of a fessil flora, apparently identic with the
upper-Jurassie Hsiao Tien-chang-kow and others; whereas the conglomerate and
sandstone series are without petrifaction. In the fourth place, that the conglo-
merates contain quartzose shingles, in part of siliceous slated, or quartzites, only
in one instance (on the Lishuchangtze) apparently also of applites, however
never shingles of granit, sandstone or clay-slate, in spite of the fact that the
last named rocks are at times very strong ). Besdies, that this very important
series is broken inte onermous blocks by a number of faults and almost eve-
rywhere dip off slepingly on the loft side of the valley mainly to the 5. W.-W.,
and on the right side - to the S.-S. E.-E., and otherwise very seldem *¥),
Therefore, the Muling-ho valley has apparently been formed here in the strip
of disruption. In the fifth place, that the above mentioned Jurassic coal bearing

**) In the Muling-ho valley above the Makiaho valley, not far from Sochingtze and opposite
to llyinsky junction, on the left slope of the Muling-ho valley apparently the same silico-argillgus
(phillite?) slates dip off steeply to the N. W.-N. N. W., as well as the mica-schist and the gneiss
found 2 km. from llyinsky in the gullies of the Mulingho tributaries. Therefore the anticlinal pypo=<
tesu seems to be more correct, in spite of the possible dxfferent age of the rocks. Limestone xs
subordinate here also to silico-argillous slates.-

*) On the line Lientzeho-Lisuchangtze and Peitzakow passes either a double fold or a Ime
of more complicated dislocation.

**) See another foot-note,
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series is encountering as small islets: on the left bank of the Muling-ho between
Lisuchangtze and Peitzakow, *) opposite to the mouth of the latter (on the right
bank of the Muling-ho) in the form of an insignificant complex, wedged in
among the sandstone stratum and placed upside down, in the shape of an islet
on the Hungshila in the upper reaches of the Ta Tienchangkow, falling into
the Muling on the right side, and, lastly, a narrow strip 16 km. long stretching
along the foot of the granit heights, from the left bank of the Muling to the
S. W. across the Tienchangkow river and several smaller springs, being sepa-
rated from the Muling river by a sandstone-conglomerate ridge; this strip cros-
sing the Muling-ho river in a E. N. E. direction flow together with the coal
bearing area of Lishukow and Hsiao-Tien-changkow. However this series was
not distinctly met with on the Lientzeho river, where however on its principal
right-hand tributary - Shihtouho and the Chiaopikow flowing into the latter, were
discovered very young mellow sweet-water sediments with fragments of brown
coal and streaks of seet, as well as pieces of uncarbonized wood, brought from
some deposit, at present apparently buried under a basalt stream, (deck), which
spreads extensively around the basin of Lientzeho on all its watersheds. In the
sixth place that all the above enumerated coal bearing strata, excepting that
of Lishukow-Hsiao-Tienchangkew, but not excepting that of Tienchangkow, do
not contain any coal layers of industrial importance, and, therefore, practically,
do not deserve any attention on the part of enterprisers.

Unfortunately, observations of the banks of the described part of the
Muling-ho valley were not sufficiently complete, and therefore no final conclu-
sions may be arrived regarding the nature of the dislocation of the rocks, or
the general thickness of the conglomerate and sandstone series ocutcropped in
this locality, or the stratigraphical relation of these two series to the partly
coal bearing upper-Jurassic sandstone-tuff-slate series.

Hsiao=-Tienchangkow, Hsiao-Lishukow and Hsnaopelkow.

Our prospecting surveys were effected mainly along the Hsiao Tienchang-
kow river and its watershed with the Hsiao Lishukow, and-in their result we
shall dwell more in detail in future. Therefore we shall give here only a short
outline of the first geological works and subsequently a general picture of the
geological structure of the country.

We shall begin the geological description of the rocks by an outline of
the strip surrounding this coal bearing deposit.

In the upper reaches of the Hsiao-Tienchangkow and Hsiao Li-
shukow the following observations were made: opposite to the present shaft
No. 1 from the S. S. E. a source falls into the Hsiao-Tienchangkow into the
principal stream, which flows from the east (further down it flows to the N, N,
W.). On both slopes of the valley of the last mentioned stream above the shaft
one may observe on the slopes and pretuberances of the cavities of these slo-
pes fragments of sandstones and slates of the coal bearing series. In the upper
# part of the right hand slope there were blocks and outcrops of strong whitish
sandstone. About 1', km. up the valley on both sides of the gqully on the right
side of the valley, especially on its right hand promontory one could observe
fragments and small outcrops of sandstone and andesite tuff, and !, km. be-
yond - in the bed of a stream flowing from the north and on the slopes of the

*) also where the Peitzakow: river comes out of the granit region.
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valley above the sandstone-tuff piles, near the foot of the hills, one finds alrea-
dy shingles of the destroyed conglomerate. Here, on the opposite left-hand slope
of the valley, but already at its very feet an inspection was made of the
outcrop of this conglomerate. A comparison of the position of the latter on both
slopes proves that the conglomerates dip off here to the S.-S. E. Higher up on
the principal valley up to the summit (3Y, km. from shaft No. 1) leading to
the valley of the spring flowing to the N. E. - toward Hsiao-Lishukow, and to
the valley of this streamlet in rock piles and disclosures one sees only conglo-
merates diping to the S. E. 150 z12. In one of the outcrop in a gqully near
the summit marked 285. 7 c. a steep was inspected 5 m. high, the cut of
which was as follows:- .
1 m. - conglomerate of small shingles,

0.40 m. - sandstone,

1.60 m. - conglomerate of middle-size shingles,

2 m. - conglomerate of medium & large shingles. ‘

In the south, in the upper reaches of the spring one finds already a de-
veloped basalt cover, (deck), and under it, judging by a few fragments of piles
near the feet of slopes - a stratum of sandstone-tuff-slate.

This spring, 1'[, km. before falling into the Lishukow, connects with ano-
ther bigger stream flowing from the S.S.E.-S.E., on the left slope of which are
disclosed conglomerates, and on the right, in a few spots, one sees in piles
and on the top only basalt in the form of small crags. However, in the heights
dividing the sources of these two springs, were discovered small outcrops
of conglomerate, and in the gullies - of tuff sandstone. The valey of this spring
is separated from the deep valley of the upper course of the Hsiao Lishukow
(flowing in an easterly parallel direction from the S.E.-S.S.E.) by a steep ridge,
composed, besides the conglomerate of its foot, of a basalf cover, both massive
and bubbly. On the lower part of the slope of this ridge, turned already to the
upper Lishukow, in the piles there are traces of tuffs (not basaltic tuff, but more
acid - dacite and augite-andesite-tuff.), as well as silicized (contact rock) clay-
slate with traces of a flora. In the Lishukow stream itself one observes frag-
ments of sandstone in addition to basalt fragments brought down from the
height. Higher and lower both slopes of the deep valley are crowned by basaltic
stony summiis, below, however, apparently, the main masses of the slopes
consist of sandstone-conglomerate series, sometimes containing liparite - and
andesite tuffs *) in addition to the usual quartzy and siliceous slate shingles.
On the N. W. promontory before the ostuary of the above mentioned stream
flowing from the left, one sees a clearly expressed turn about of the lava tor-
rent, the thickness of which in this place is approximately 8 meters.

In the middle course of the Hsiao-Lishukow rivers, on both slopes of the
valley for the stretch of 1!, km. below the mouth of the left-hand spring, con-
glomerates are bared, which apparently lies here above the sandstone-tuffogeneous
beds. On the heights of the lefthand slope there is no more basalt, but on the
right-hand slope one observes a basalt cover, which continues to the valley of
the principal right-hand affluent - Hsiao-Peikow. About 1 km. below the last
traces of conglomerates, on the left slope of the valley there appear in addition
to sandstone-tuffogeneous rocks fragments which point to the presence of slaty-
tuffogenous-sandstone and coal bearing series. This slope already is pari of the

*) This tuff was originally considered metamorphic (contact rocks), however it appears that
the above mentioned silicized slate, the same has not been encountered here.
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“Goat hill** ridge, which is followed on the south by the “Goat gully'* approa-
ching Hsiao-Lishukow, and on the other side by Hsiao-Peikow. 1%, km. before
approaching the latier, beyond a promontory stretching into the valley, one sees
on the right side of the Lishukow the same rocks, that have been discovered
on the left side, Here. on farm lands have been discovered small pieces of
coal, which caused the undertaking of prospecting work between the above
mentioned promontory and the Hsiao-Peikow valley, which established the pre-
sence of a coal bearing series, apparently with seams of industrial thickness
(120 - 1.60 m.). This series is located with a dip from the N.W. 305? to 360°
£3"to £19% Here in the bed of the Lishukow one observes fragments of basalt,
sandstone and also shingles, and in the bed of the Hsiao-Peikow stream only
fragments of sandstone and basalt but on conglomerakeshingles. Up the Hsioa-
Peikow valley in the lower part of both of its slopes rocks of the coal bearing
series are bared in the form of fragments and stone piles, however owing to the
important basalt covers of the neighbouring summits, the stripe is not broad - only
1 km. on the left-hand side of the river sediments of the valley (the width
is 1 km, below and 1/5 km. above), and from 1.5 to 1 km. and above of
only 1/10 km. in widthon the right-hand side. The adjoining gullies prove
that these sediments in the east, west and north undoubtedly pass under
the basalt cover. The basalt plateau of the watershed Lishukow-Hsiao-Peikow
in the S'W. and west and the upper course of the Hsiao-Huanniho in the east,
is crowned by a rocky basalt summit, marked *672.5 m.” the almost perpen-
dicular cliffs of which stretch from the E.S.E. to the W.N.W. for 310-370
m., having a height of 30-45 m. and a terrentlike gradually dropping extension
in the north. To the N.W. of this summit and the north of the end of the
torrent, about 1-1', km. on the right (S.E.) side of the upper course of the
spring flowing from the left into the left source of the Hsiao-Peikow of the
north, in a gradually sloping gully has been discoveréd a lentiform deposit of
0.25 m. thickness of tree-like and bark-like (notentirely carbonized) lignite, pas-
sing under a cover of soil.of 0.82 m. and on top of whitish-greyish-blueish clay;
the full deep of a pit-hole was here only 1.90 m. This small piece (already S5
m. to the west in the excavation were found only basalt fragments among clay),
which had been formed in the cavity among the basalt bed, of still mellow
sedimentary rocks, is apparently not very large and represents a recent forma-
tion. Similar lignite, it will be remembered, was found near Plyvuchy junction
in the vicinity of the Muling station.

On the right-hand slope of the Lishukow river above the mouth of the
Hsiao-Peikow valley, a line was passed of almost 1Y, km., with 34 pit-holes
(partly in two rows), yielding if not a complete, but characteristic cut proving
the presence of coal bearing strata, with layers diping off gradually to the
N.W.-NN.W. Along the Hsiao-Peikow and about 2!,-3 km. above the mouth of
its valley also several pit-holes were made, which also discovered coal seams
of industrial thickness. However, at the same time, the presence of one sin-
clinal and one anticlinal fold was discovered here of a transversal length of
about 1 km. (right-hand dip - N.W. 330 ,17° S.E. 135% £16° and again N.W.
315 48%). On the opposite side of the valley about 1%, km. below outcrops
on farm lands and a few pit-holes also proved the presence of coal; heigher
up by the Hsiao-Peikow, almost 2',, km. above the upper left bank prospectings,
small pieces of coal being discovered in the bed of tne right spring forming
the Hsiao-Peikow stream, and in outcrops on the banks. The same presence of



coal was found in one pit-hole made here. Moroover, almost to the upper course
of this spring and the source of its large-left ftributary, and the left spring
forming the Hsiao-Péikow, was established the development of the same sand-
stone-slaty series. These outcrops are divided here from similar outcrops beyond
the watershed in the east of the lefthand fributaries of the Hsiao-Huannihotze,
by a strip of basaltic covering layer, having a thickness of little less than 2 km.

On the right slope of the valley of the lower course of Hsiao-Lishukow,
i. e. below Hsiao-Peikow, in the lower paris of this slope fragments of the
sandstone-tuff-slate series are discovered and sometimes (nearer to the mouth
of the valley) also its outcrops, but indications of coal bearing series have not
been established here so far. Prospectings have not been effected. In the upper
part of the slope basalt has been laid bare everywhere. Only below the last
gully, i. e. almost one kilometre before reaching the Muling-ho valley, granit is
disclosed underneath the basalt, and stretches further on both sides of the
gorge into which the Muling river entere at this point.

On the contrary, the left slope of the valley of the Hsiao-Lishukow is
also composed of rocks of the sandstone-tuff-slate series. Nowhere does one
find here any basalt cover. At the feet of this slope throught a well after that
by the prospecti ng work was discovered the presence of the coal bearing series,
inclining here to the S.E. Both here and by the prospecting line “PP", ap-
proaching the valley from the south a little helow the “Goat gqully” and below
the Hsiao-Peikow valley, a reversed dip has been discovered in respect of the
deposit of this series in the Hsiao—Tienchangkow' basin, and, consequently, the
presence of a synclinal fold, i. e. its N.W. slope was established.

A comparison of observations regarding the position of the coal bearing
series in the Lishukow and Hsiao-Peikow valleys shows, that this series inte-
rsecting diagonally (SW-NE) the valley of the latter, is apparently bent in the
shape of two or more synclinal and a corresponding number of anticlinal folds,
of which the bottom part of synclinal fold No.1 passes underneath the water-
shed between the Lishukow and Hsiao-Tienchangkow, and further, above the
mouth -of the Hsiao-Peikow, crosses from the left to the right bank of the
Lishukow, and afterwards passes under the basalt cover in a north-eastern
direction. The line of the bottom part of the 2-nd synclinal passing under the
basalts from Lishukow (before that following its right bank), towards the middle
of 'the Hsilao-Peikow valley crosses it toward the N. E. and then passes under-
neath the same cover, as the 1-st synclinal.

" In"order to complete the full circle of the region of the Muling mines, a
few words should be said regarding the Muling heights separating the lower
reaches of the Hsiao-Tienchangkow and Ta-Tienchangkow. We know that in the
direction tawards these heights the coal series of the mines is inclined. This
series is first covered here by a slate series, and highee up - by a slate-tuff
series, both with somewath seams of sandstone. Higher up apparently, there is a
sandstone series, passing underneath the mentioned sandstone-conglomerate se-
ries to the south and west of Muling. On the slopes of the hills between the
lower courses of the above mentioned streamlets, one observes below outcrops
(which have also been established by prospectings) of a slate-tuff and above
it - a sandstone series.

In the foregoing lines we have shown on the hand of field-observations
and prospectings, that the coal bearing series of the Muling coiliery, to the N,- is
forming an synclinal fold the axis of its basin part. passing somewhere abave
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the mouth ‘of the Hsiao-Peikow from the left bank of the Hsiao-Lishukow to
the right bank, and then, after changing its E.N.E. direction to the N.E. it
passgs underneath the basalt cover of the watershed. We also pointed to the
fact that in addition to this fold two more are formed by the series more
to the north, which are parallel to the first fold, apparently, though their greater
part is hidden underneath the basalt cover of the Muling and Huanniho
watersheds. o

Below we shall see that in the region of the mines the coal bearing series
comes to the surface in the shape of an anticlinal saddle-back (vault), closed
in the W.5.W. The frontal part of this closure extends in a parallel direction
with the middle course of the Hsiao-Tienchangkow, diping under its valley.
Further, we see, that the S.S.E. slope of this fold dip under big heights
crowned by sandstone and (more to the east) conglomerate series *) of the
watershed between the upper course of the Hsiao-Tienchangkow and the Li-
shukow in the S.E., and the Ta-Tienchangkow in the south and S.W. Ap-
parently, in these directions, i. e. to the S.E.- 5.- 3.W. and somewhere in the
west, underneath the sandstone series the above mentioned line of the basin
of the 1-st synclinal fold is continued of our ccal bearing series. This line
(maintaining the relaticns of the N.N.W. slope) probably runs in the west at a
distance of about 1.0-1.5 km., to the S.W. - 1.5-2.0 km. and to the S.-S.E.
- 2.0.-1.4 km. from the outcrops of the principal coal seam to the surface.

Terminating the general geolegical survey of the basin of the middle cou-
rse of the Muling-ho, we shall later return to the region of the Muling col-
iery and dwell on it more in detail.

Locality to the north and east from the
region of the Muling Colliery.
1. Muling ravine. Granit salients of the valley gorge.

A little less than 1Y, km. below the mouths of the Hsiao-Tienchangkow
and Hsiao-Lishukow rivers (which are at almost one and the same point), after
receiving on the left the water of a streamlet and on the right - of a spring, the
Muling-ho leaving the broad valley, washed out among the sedimentary of the
upper Jura, enters into a gorge cut through the granit massif. The general di-
rection and extensicn (by straight line) of the course of the river from the spot
where it enters the gorge and to its exit from it - N.N.E. - 11Y, km., and of the
rather sinuous gorge itself - in all 17 km. After this, making a big bond to the
W.N.W. and flowing already along a somewhat broadened valley of the same
direction, the river after 6-7 km. (5%, km. by straight line) enters into a broad
valley, which passes here through sedimentary rocks of the same age, as before
the gorge. *%) Generally speaking the river mountains its N.N.E. course,

**) These rocks are here represented by conglomerate - sandstone stratas, and under them -
sandstone-tuff-slate strata (with upper Jurassic flora) with a coal bearing series.

NOTE: Judging by the composition of the shingles of all conglomerates in the region, the
latter might be taken for having been formed earlier than the local upper-Jurassic sediments and
the appearance of the Muling granits, and not after them (the geologist Wang conditionally pre-
sumes the congl. to be of cretaceous age), and at the same time later than the Permo-Carbon.
However, in such a case, all the rocks investigated should be considered to be in reversed posi-
tion. Unfortunately, nobody has ever been able to observe these conglomerates in direct contact
either with the perm-carbon, or the granit, or the crystallic ‘shistes, and therefore, this question
must be considered as not finaly determined. .
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deviating from it less, than in the gorge. In the gorge the width of the river
valley fluctuates between 250 and 500 metres, and mostly is of 200-250 m.
On the left hand of the gorge at 4-1',, km. is the watershed between the
Muling-ho and Hsiao-Muling-ho, which is crowned with many summits, that are
oftener sharp- then plane, and obtain an elevation of 576.1 m. (outside of the
watershed - 689.2 m.) - 754.0 m. - 640.1 m. above the sea lavel. On the right
hand there is the watershed between the Muling-ho and Hsiao-Peikow, which
is of somewhat different ndture, being in the from of a plateau, broken up by
saddle-backs into three platforms only, of a height of 6059 m., 6017 and
660.3 m. respectively from the valley to the upper line of this watershed 4-3
km. In the direction both toward the gorge and the valleys, and nearer to them,
both watersheds equally decline in steep and often precipitous slopes however
without any appreciable number of cliffs.

This nature of the slopes of the gorge shows that if a railway line were
built through it, it would not call for any large grading work.

On both slopes the granits (which in the north are transformed into granit-
gneiss) are crowned by basalt agglemerations and outcrops of the basale-covers.
These basalts on both sides lie on one and the same elevation in respect of the
level of the river, and therefore they apparently are parts of one and the same
once uninterrupted cover, which subsequently was washed out by the Muling-ho,
in the same way as the granits, which it covered over. Therefore the age of this
gorge is extremely young, - it is younger than the basalt streams, which formed
the local coverings.

The right bank of this locality may be called Wangkow according to the
middle spring falling into it from the east.

Where the river, after forming a bend, enters into the very much broade-
ned velley in the north, the Taitzek:w spring falls into it.

The granits have preserved their normal state only at the spot, where the
river enters the gorge, and in the first section of the latter, and to a certain
extent in places more to the north of Taitzekow and on the watershed of this
spring with the Hsiao-Huanniho. In other parts of the gorge, as well as in
the east, where the granit massif forms a ‘“gate” through which the Hsiao-
Huanniho river breaks through from the south to the north, these rocks are
either very much crumpled; or have even been transformed into gneiss, strengly
metamorphized in part.

2. Loeality below gorge and to east up to Hsiao~Huanniho.
Granit massif and its importance.

Six km, to the N.W. and below the mouth of the Taitzeho (22 km. of
gorge) the Liumatz:hn river issues from the mountains in the south, and in the
E.S.E. - its principal tributary. On the right side of their confluence Jurassic
sandstones are already outcroped. A little heigher and on the right hand of this
tributary there is a development of strongly modjfied granit-gneiss, and between
it and sandstone - one of hornstone, which is a contact rock., Even before this,
on the right side of the Muling-ho river and to the right of Taitzekow, on the
bank of the latter and in the N.W. half of its watershed with the Liumatzeho,
metamorphic rocks are also developed. However the occurence there of a do-
lomite stock *) and metamorphic rocks undoubtedly bears witness to the

*) Dolomite with transitions into magnesite. A semilar limestone or dolomite stock is found
at the watershed Peitzakow - Hsiao-Mulingho.
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contact action of granit and limestone, and shows that among the actual granit-
gneissic field a remnant of palaeozoic stratum, probably of the Permo-Carbon
age, has been preserved.

On the above mentioned watersheds of the Muling and Taitzeho with the
Liumatzeho, as well as of the latter with the Hsiao-Huangniho, and owing to
the fact that comparatively speaking it has been very much washed out and
lowered against the watershed betweed the Muling-ho and Hsiao Peikow, rem-
nants of the basalt cover have been preserved only in a few of the higher spots.
In other parts of the watershed, owing to washouts, the granit (transformed
here to granit-gneiss) massif extending from the Muling-ho (transversally), where
its width is not less than 17 km., to the Hsiao Huangniho, in the “gate” of
which it is only developed in the form of a narrow stripe, not broader than 1
km., disappearing absolutely from the daily surface to the east under a basalt
cover of the watershed of this river and its right-hand tributary - the Erhtaoho.

Differing from the region of the Toutzeho, between the Liumatze-ho and
Hsiao Huangniho, as well as in the ‘‘gates” of the contactic surroundings of
the granit massif, all the discovered metamorphic strata prove a metamorphiza-
tion by the granit intrusion of the clay slates and sandstones (the former some-
times with undefined traces of flora). Therefore there remains no doubt but that
the Muling granits are younger than the local coal bearing Jura, that being an
intrusion, they (excepting the region on both sides of the Taitzeho) in the
beginning were covered over by the rocks of the latter. Subsequently, prior to
the appearance of the basalt cover, they were washed off, and at the present
time this massif in the form of a wall separates the coal bearing basin of the
middle course of the Hsiao Huangniho (and the connected Lower Muling Liu-
matze ho) from the basin of the Hsiao Tienchangkow - Lishukow, and appare-
ntly, underneath of the basalts of the connected upper course *) of the Hsiao
Huangniho.

As the task of the present investigation is restricted to our interest in the
coal bearing region of-the Muling colliery, we shall give here only an outline
of the neighbouring regions, because the description given here is sufficient for
characterizing the importance of the coal bearing stratum, which mterests us
in the first place.-

*) The Jura of this basin probably more to the east under the basalt cover is continued
to Erhtacho and the lower reaches of the Hsiao Huangniho, between the coal bearing Jura sf the
same locality and the middle course of the Hsiao Huangniho one observes approximately a por-
phyrity barrier of 2-3 kilometres.-
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GEOLOGY OF THE MULING COAL BEARING REGION PARTICU-
LARLY OF THE COAL DEPOSIT WORKED BY THE MULING COLLIERY.

Geographieal position.

To the north of the line of the Chinese Eastern Railway, within the boun-
daries of the basins of the middle and lower course of the Mulingho river,
geological surveys and prospectings of the Muling Company. have inspected a
large area, containing industrial deposits of coal, one of which is being worked
at the present time. The southern boundary of this region passes at 20-29 km.
*) from the Chinese Eastern Railway, between junction Soching-tzo and siation
Makiacho, i. e. to the north of 44%53’-57" of Northern latitude and to the east
of 131931’ of eastern longitude (from Greenwich), and its northern and north-
eastern boundaries, not having been established exactly, stretching in these di-
rections beyond 45%23° N. lat., and may be 131°30 of Eastern long., i. e. more
than 85 km. *) from the railway line. This region has the approximate shape
of a square, with a broader northern part, of over 64 km. length (from SW to
NE) and a width from 15 to 42 km., drawn out in the direction from NNE to
NE. However within the boundaries of the just mentioned region sediments
containing coal bearing series are not to be found everywhere, they are appa-
rently broken up by outliers of granit, accompanied by contact - metamorphic
rocks and not coal bearing strata and divided into 3 groups of 13 fields, that
are practically independent, namely: 1. a small unindustrial field - coal-clay
instead of coal - to the west of Pamientun, 2. the small Peitzekow field, 3. and
4. not industrial fields - the left bank of the Tienchangkow and right bank -in
the upper reaches of Ta Tienchangkow with thin coal seams, 5. the industrial
Hsiao Tienchangkow-Lishukow, the principal among the southern group of fields,
and 6, the apparently industrial Hsiac Peikow, further 7. in the upper reaches
of the Hsiao Huangniho, 8. in the upper reaches of the Erhtacho, 9. in the
middle course of the Hsiao Huangniho - the principal among tae northern fields, .
and 10. Chikuanshan, the last named three being apparently industrial, further
- 11. Liumatzeho and Chinglushan, 12. mouth of Hsiao Mulingho and Lientawopu
(as yet not industrial), 13. Titacho, probably industrial and near it Ching tzeho.
In this region free from basalt cover the connected fields 5 and 6. are appa-
rently larger than the sum of areas of the more scattered fields 7,8,9 and 10,
and these two areas, each of them individually, are much larger than that of
field 13 of the third group. All this basin, on its part, is limited in the west
(WNW) by a bread granit massif of a high range, beyond which is a number of
coal fields of the same age, already belonging to the Poli district. The practical
coal bearing of the more southern fields of this group is rather doubtful, and
that of the northern has not been explored as yet. These fields will not be
descussed here, as being completely separate from the Muling-Mishan mines.

*) The distances are given in a straight line and not by roads, by which they are about
30% longer.
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Orography and rivers.

The basin of the middle course of the Mulingho river is bordered in the
W.-N.W. and E.-S.E. by high mountains, the principal massifs of which are of
granit. The summits of the western range {Kengteialing) reach the height of
925.98 m. (NW {rom Sochingtze), 746.76 m. (west of Mulingho gorge and NW
from mines), and the eastern range (Taipingling-Frontier)- 1,106.27 m. - 853.44
m. The appreaches to these ranges, the lower part of the western range between
Muling station and Echo station (on the Mutankiang), as well as the not erosed
parts of the heights between the two ranges, having approximately been levelled
by denudation, are crowned by large basalt covers, *), and represent the type
of tablemountains, the usual elevation of which {luctuates between 490.83 -
682.75 - 810.77 (?) m., whereby the elevation of these covers (except the tor-
rents descending into the hollows at their eruption) are seemingly gradually
sloping down in the northern direction. There, where owing to rivers and their
tributaries this basaltic plateau has been very much washed out and the cover
of the rocks carried away, the primary composition of the uplonds and river
valley slopes is laid bare. This erosion, naturally, occured mostly where the
priminitive rocks were weaker, and as such one meets here with sedimentary
rocks of the Jura age and their covering, perhaps of the cretaceons age. The-
refore, these rocks have laid bare the coal bearing series of the regions in which
we are interested.

The Mulingho river from Muling station to Sochingtze junction flows to the
NE and then NNE, to 42° N. lat.,, then below Pamientun again to the NE,
flowing the whole time through a rather broad valley, usually diagonal in respect
of the intersecting rocks, which is especially wide at Pamientun. The slopes of
the valley are sometimes cliffy, sometimes declivons Below the mouth of the
Lishukow the river enters a granit gorge, which it leaves after 12 km. passing
into a gradually widening valley and reaching 45"20" N. lat. (130°48%) a little
above the affluence from the left of the Hsiao Mulingho it turns to the east
(E-ESE-ENE). At the same time leaving the mountains it enters in a hilly region
into the very wide vale of its lower course. The following ftributaries fall into
the Mulingho from the right: near Sochingtze junction - the Makieho river, along
which runs the line of the Chinese Eastern Railway; then a number of small
springs, a little below Pamientun a larger spring flowing through a wide valley,
and still lower - the Lientzeho stream, the upper reaches of which and of its
principal right affluent Shitacho being almost on the latitude of Sochingtze jun-
ction and Makieho station, are surrounded by large forests, from which building
and mining timber is rafted over these streams. Much higher to the north the
following tributaries fall in the Mulingho: Ta Tienchangkow, Hsiao Tienchangkow
and Hsiao Lischukow with the right Hsiao Peikow tributary. In the granit gorge
the river has scarcely any ftributaries and passing out of it, it accepts on the
right the Liumatzuho and Wangkowho, upon which stream, and turning to the
east only after 42 km. received the large Huangniho tributary, which higher up
receives on the left the Ta Shitacho with the left Hsiao Huangniho tributary.

Between Sochingtze and Pamientun on the left only small streams flow
into the Mulingho, a little below Pamientun the,Lisung-changtze flowing through
a broad valley, opposite to Lienizeho the Peitzeho siream (a little above and
opposite to Ta Tienchangkow) - the Tienchangkow spring and after it to the

*) Basalt cover or erupted sheet of basalt,
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mouth of the Hsiao Mulingho one meets only with small springs both above
and below this larger tributary.

The parallel course of certain of the larger rivers in this region attracts
attention. The middle course of the Mulingho and Ta Shitacho, the upper half
of the Hsiao Huangniho, and in a general way the middle Hsiao Mulingho flow
parallel to one another to the NNE-NE. The upper course of the Hsiao Mulingho
is bent under a similar right angle (NS-WE), as more to the south the left
tributaries of the Mulingho. The upper reaches of the Ta Shitacho, Shitacho and
Lientzeho, as well as the Makieho are parallel, but flow to the NNW. Lastly,
the lower course of the Mulingho running W-E, is quite parallel to the lower
course of the Hsiao Huangniho. These parts of the courses of the rivers and
their sharp bends undoubtedly make manifest the magistral dislocation lines of
the region. This is also correborated by the fact that the principal granit mas-
sifs of the two ranges have a N-E direction, whereas the granit spur of the
western range in a latitudinal (W-E) direction crosses the Mulingho river in the
salients of the gorge, as well as the Hsiao Huangniho and divides the coal
bearing fields of Lishukow and the middle Hsiao Huangniho.

The Muling coal mines working one of the coal seams of the Hsiao Tien-
changkow-Lishukow field are located in a hilly district, in which the summits
surrounding the basing of the named streams f{rom the W-S-E-N reach the
elevation of 533.40 m., 576.07 m., 682.75 m. (upper reaches of former), 610.21
m. (watershed of the two), 672.08 m., 661.42 m., and 605.94 m., whereas their
valleys have the elevation of 384.05 m., 329.37 m. and 426.72 m. - 329.37 m,,
i. e. the adjoining summits rise 224.0-298.7 m. above these valleys. In spite
of this the slopes of the valleys have been comparatively smoothed and are
particularly sloping opposite the very lowered saddle cavities, connecting the
tops of the watershed summits.

This contrastity of the relief is characterized by the fact, that whereas
the descent of the Mnlingho valley and of the railway line constructed in it on a
stretch of 60 km. show a grade of (373.38-313.64 m.) - 59.74 m., only the 3
kilomtres up grade along the Hsiao Tienchangkow gully from Lishucheng station
to shaft No.1 is approximately equal to 64-0 m., or 21 times more steep.
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PROSPECTING WORKS OF THE MULING COAL DEPOSITS
AND THEIR RESULTS.

The geological researches executed in the basin of the river Muling-ho
have determined the age and the nature of the deposits which include the
coal-bearing series, also their relation to the cther deposits and to the igneous
rocks, finally, the number and the geographical positions of the areas containing
these coal-bearing deposits, and their relative value; then, they have sketched
the areas occupied by the coal series of Upper-Jurassic age and outlined the
situation of the main coal-bearing series within these areas.

The task, however, of ascertaining exactly on the foundation of the results
of the geological study of the deposit and its coal-bearing series, the strike and
dip, the thickness of the main coal-bearing series, the nature and extent of
dislocations, the coal content, composition and quality of the coal seams, and,
finally, the practical reserves of the fuel - all that was left to be determined
by m ning prospecting werks.

These prospecting works in the mentioned basin passed through three
rationally necessary stadia, viz: 1) a search throughout all the regions of the
basin already known as coal-bearing with the object of signing out the area
nearest the railway having a commercially valuable coal deposit 2) preliminary
surveys of the area selected with the object of finding out the part most fa-
vourable for the initiation of detailed technical surveys, and 3) execution of
these special surveys in the chosen locality.

Without dwelling on the work done in the first two stadia, the results of
which were sufficiently broached upon on describing the geological prospecting
works, we only consider here the work done in the last stadium, and its re-
sults: finally, in conclusion we give an estimate of the coal reserves and de-
termine what prospecting works in the field and what laboratory work are still
to be done in connection with further development of the Muling mines.

The area selected by the Muling Coal-mining Company for the organiza-
tion of the mines was fixed and then further explored, by means of numerous
prospecting works, partly going into details, which were executed in 1923-25
and, after an interruption, in 1928. These surveys were carried out by means of:

Bore holes. Pits. Trenches. Sounding-(Small bore- Adits

lines. holes). e.c.d.
In 1923-25 144 Up to 200 14(1,500m.) 5 (about 241) 13
,, 1928 25 75 - 16 (about 400) .
TOTAL 169 275  14(1,500m.) 21 (about 650) 13

These surveys covered an area of about 6,800,000 square metres, while
the whole area of the region of coal-bearing sirata of Hsiao Tian-chan-kou —
Li-shu-kou, as proved by geological surveyings, amounts to 142.300,000 sq.
metres, or 19 times more.

The prospecting works were begun on the right slope of the Hsiao Tian-
chan-kow valley, where a deserted Chinese shaft disclosed the presence of an
outcrop of a coal-seam of workable thickness.

This first prospected field was surveyed more in detail. In the direction
of the dip it was surveyed for nearly 1,580 metres (by the dip of the workabie
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seam 830 m); by the mean strike a sinuous line of the workable seam it were
approximately 3,870 m, but at both ends of this line faults were discovered.
In order not to be delayed by searching for the dislocated parts, which would
evidently have taken a considerable time, another field of exploration, situated
about 1800-1900 m, farther to the eastnorth-east, was selected for geological
reasons (Prospecting line “PP”), and then, still 1000 m. farther east, a third
one. In these fields were discovered both slopes of an anticlinal fold of the
same coal-bearing strata, which here, too, included the coal series with its three
main seams. The northern slope was surveyed relatively well, but the southern
one only to an inconsiderable degree.

The prospectings of 1923-24 led to the first calculation of all the gene-
rally considered categories of the explored reserves, also to-the selection of the
place for the establishment of the first mine.

When, as a result of the great development of the output of this mine,
at the end of 1927 arose the question of the organlzation of a second mines
within the second and third prospecting fields, exploration work was renewed,
having for object a proper study of reserves and working conditions in the
region of the second mines, as well as elucidation of the location of the coal
series under that almost unexplored area, which, to judge by the results of the
former prospectings, presented itself as a large field of dislocation between the
two above-mentionen faults and the second prospecting field. In 1928 a somewhat
more exact survey of part of the southern slope of the anticline was success-
fully carried out, and also of the unsurveyed intervening area bordering this
(second) prospecting field on the West.

These prospecting works established the fact that the anticline of the se-
cond field is closed in the West, but between the northern slope and this clo-
sed WSW slope a considerable zone of dislocations was found.

The discovery of this closed slope in connection with the existence of the
coal-series field (as a semi-dome) parallel to it, now worked by the mines,
taking into account the above-mentioned faults at the northern and southern
ends of this field, and also a comparison of the cross-sections of the coal se-
ries of the different fields, - all this leads to the conclusion that we must keep
in view three possible prospecting hypothesis concerning the probable correla-
tiou of the coal series of the main, now worked field and of the anticlinal field.

Having in view these three hypothesis, i. e. three possible solutions of
the question of the mentioned correlation, a plan is made of future surveys in
the insufficiently prospected region between the two fields and partly within the
slopes of the antficline. This is the task of the next years.

The rocks pierced by the boreholes of the four principal test-lines, in full
harmony with the geological observations on the surface are arranged in four
corresponding cuts into the following series:
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I On line “P.P. for [On line “P.P.” for | On the line of 1928 On the main pro-
I the NNW slope of | the SSE slope of | along the saddle-| specting-line of

the anticline: the anticline: back of the anti- 1923/25:
cline fold: -
— . Sandstone series, 1. Sandstone
more than series?
9,80 m. — !
— 2. Faintly coal-bear-J2. Faintly coal-bear- —
ing series more ing series —
than 8,35 m. 25,49 m.

- 3. Sandstone series| 3. Sandstone series —_
204,00 m. over 5,50 m.
* Dislocation zone? Not surveyed,

4. Tufa-sandstone- | 4. Tufa-sandstone-]4. Tufa-sandstone-| 4. Tufa-sandstone-
shale series, shale series, shale series, shale series,
over 52.81 m, 174.00 m. over 86,70 m. over 26.80 m,
5. Sandstone-shale ! 5. Sandstone-shale 5. Sandstone-shale| 5. Sandstone-shale

series 109.02 m. series 108.00 m. series 104.84 m. series 109.18 m.
6. Main coal-bear-|6. Main coal-bear- { 6. Main coal-bear-| 6. Main coal-bear-

r ing series - ing series - | ing series - ing series -

| 38.28 m. 26.29 m. 36.35 m. 37.60 m.

i 7. Faintly coal- 7. Faintly coal- I 7. Faintly coal- 7. Faintly coal- '
* bearing series bearing series |, bearing series bearing series

‘ over 220.71 m. over 217.28 m. over 36.88 m. over 73.59 m.

]

(with dislocations) | (with dislocations). |

The 4-th. 5-th and 7-th series may be subdivided into sub-series.

Comparison of the four cross-sections just given shows a great similarity
between them, not only in petrographical respects, but also in the sequence of
the homonymous series and, finally, also in the mean thickness of these lat-
ter ({. i. of 5, 6 and 7, the others not being fully represented in most of the
cross-sections). However, in view of the purely geometric-stratigraphical rela-
tions and in view of the noticeable differences in the details of the cross-sec-
tions of the main coal series and the individual coal seams of the first three
and of the fourth (i. e. of the anticline and “Big Semidome™) *) lines, it is
permitted, on elaborating working schemes, to put up the question: is in the
cross-sections No. 1-3 represented the same coal series as 1n No. 4, or diffe-
rent ones? As already stated above, the solution of this practically important
question is the task of future prospecting works.

After the prospecting of 1927-1928 in connection with the results of
exploitation **) and preparation-work of the mines, an estimate of the coal-
reserves of the working seam of the deposit within an area exceeding a little
the concession of the mines was repeated at the end of 1928 and of 1930.

The resulis of the estimation have given the following sums for the
coal reserves to the end 0f 1930:

*}y Though, it is true, this difference is not greater than that existing between the strata
of the southern slope of this series and the same strata of the other two slopes of the anticline.-

#¥) The output from 1 meter square of the coal seam is, de facto, 1,538 ton of coal, ac-
cording the results of six years of the Muling mine exploitation.-
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Total
Actual | Probable | Possible Accordingfoa | _
4 h " {Geologically
egree of pro g
e possible
resetves: | reserves: | reserves: | bability next to .
reserves:
the actual:
In the Great
Semi-dome: 1.443.63613.144.767]5.091.772 9.680.175
the same accor- | (100%) | (75%) (20%) (20-100%)
ding to a degree
of accuracy: 1.443.636]2.358.575[1.018.354|4.820.565
[n the Anticline o
and the Field of
Dislocation: 95.040| 440.200]14.584.015 5.119.255
the same accord- | (100%) |(60-75%)| (5-10%) (5-100%)
ing to a degree
of accuracy: 95.040] 281.345] 385.436) 761.821
TOTAL on the area
of Muling Mining
Co.: 1.538.67613.584.967(9.675.787 14.799.430
the same accord- | (1009) |(60-75%)| (5-26%) (5-100%)
ing to a degree
of accuracy: 1.538.676]2.639.920]1.403.790]5.582.386 t.
Deducting from this
total the output of (about)
1929 and 1930 - 640.386 tons
The- TOTAL to the 4.942.000 tons
end of 1930: 14.459.000 t.

That are the reserves only of one of the coal seams of the mine area.
Thus we see that the results of the exploration as well as the estimates
of the coal reserves of the worked part of the deposit are very satisfactory,
satisfactory also for the reason that, even if there was a total supply of only
4.9472.000 tons this would be sufficient to last for another 16 years, but if the
whole “‘possible supply” of 14.459.000 tons should prove to be actually exis-

ting, the mines at an output equalling that of 1929 and
to work on the given area (i. e.

side of the Li-shu-kow river) for yet another 46 years.-

1930 could continue
without touching the coal field on the right






