Summary of Physiography of Manchuria

Riuji Enpo

1. Outline

At first sight of the general physiography of Manchuria, the mountain systems
seem to trend in all directions. Careful observation reveals, however, that the
mountain systems can be divided into two regular groups which trend, NE-SW
and NW-SE.

The NE-SW trend was named the Sinian direction by R. PuMPELLY in 1866.
The mountains along this direction include the Great Khingan Range in the west
extending from Jehol Province to Khingan Province, and the Chang-pai Moun-
tains in the east near the border between Manchuria and Korea. The northern
extension of the Changpai Mountains constitutes the Wan-ta Mountains which
form the axis of Mu-tan-chiang and Tung-an Provinces, and the southern exten-
sion forms the backbone range of the Liao-tung Peninsula. In addition to these
two great mountain systems, there are the Sa-ha-liang and Lao-chang-kuang-
sui-ling Mountains, running west of, and parallel to, the Chang-pai Mountains.
They constitute the central mountain region found in Feng-tien and Kirin
Provinces. On their west, and also parallel, runs the Ta-hei-shan Mountains
along the Chang-chun~Ta-lien Railway. Other mountain systems of the Sinian
direction are the Sung-ling, Ta-ching-shan and Ling-yuan Mountains stretching
roughly parallel to, and west of, the Feng-shan Railway.

The other trend, NW-SE, was named the Korean direction by Bunjiro Koro
in 1930. This trend is represented by the Small Khingan Range that runs along the
Hei-lung-chiang River in the northern part of East Khingan Province and along
the border between Hei-ho and Pei-an Provinces. Other mountains of the Korean
direction are the Chi-lao-tu and Yen-shan Mountains, running roughly parallel
to the Great Wall of China in the southern part of Jehol Province, and the so-
called Hei-laio Divide, which is undulating hilly land dividing the Laio-ho and
Hei-lung-chiang Rivers.

In the structural geology of Manchuria, there is one notable fact. The Sinian
direction roughly coincides with the strikes of formations that constitute the moun-
tains, but the Korean direction is not followed by these mountain ridges. Although
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Fig. 1. Outline of Physiography of Manchuria.

1. Great Khingan Range 2. Chang-pai Mountains
3. Backbone mountain range of Liao-tung Peninsula

4. Wan-ta Mountains 5. Sa-ha-liang Mountains
6. Lao-chang-kuang-sui-ling Mountains

7. Sung-ling Range 8. Ling-yuan Range

9. Small Khingan Range 10. Chi-lao-tu-shan Range
11. Yen-shan Range 12. Hei-liao Divide

13. Ta-hei-shan Mountains
a. Pai-tou Volcano b. Wu-ta-lien-chih Volcanic Group
c. Shatir Volcano d. Harhin Volcano
e. Wan-pao-shan Volcano f. Chang-chun

g. Ta-lien h. An-tung
i. Mukden (Feng-tien) j. Harbin

k. Man-chou-li 1. Hailar

m. Chi-chi-ha-erh n. Sui-fen-ho

0. Jehol



SUMMARY OF PHYSIOGRAPHY 265

the general trend of the mountain systems follows the Korean direction, the
ridges have a different trend, NE-SW. This indicates that the formations consti-
tuting these ridges strike in the Sinian direction. This is a very important fact in
considering the tectonic structure of Manchuria.

Of the above mountain ranges, the Great Khingan Range is remarkable in
character. From the train travelling from Man-chou-li to Sui-fen-ho on the China-
U.S.S.R. border via Ang-ang-chih and Harbin, one notices the following topog-
raphy: Between Man-chou-li and Hailar a plateau-like, 500~600 m elevation
is predominant, but advancing eastward the altitude increases gradually, finally
attaining 900 m above sea level at Khingan, a station located in the Great Khingan
Range. Farther cast, the railroad runs down a steep slope and reaches Nien-tzu-
shan where the altitude is 300 m, and then enters the great plain drained by the
Nen-chiang and Sungari Rivers. Ang-ang-chih, An-ta and Harbin are the cities
scattered in this vast plain. Eastward from the vicinity of I-mien-po the altitude
begins to increase again, as in the passage over the Great Khingan Range. West
of Heng-tao-ho-tzu, the railroad crosses the Lao-chang-kuang-sui-ling Mountains,
and near Hai-lin enters a basin 200 m above sea level. Toward the end of this
basin the altitude rises for the third time and reaches about 600 m in the vicinity
of Mu-leng, then gradually drops eastward down to a basin 300 m above sea level.
At Tai-ping-ling, an increase in altitude is noticed for the fourth time. The rail-
road crosses another basin east of Tai-ping-ling, and nears the station of Sui-fen-
ho where the elevation is recorded at 400 m. East of the station lies a lowland.
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Fig. 2. Outline of the Physiographic Profile along the Pin-chou and Pin-sui Lines.

1. Man-chou-li 2. Hailar 3. Khingan 4. Nien-tzu-shan
5. Ang-ang-chih 6. An-ta 7. Harbin 8. I-mien-po
9. Heng-tao-ho-tzu 10. Hai-lin 11. Mu-leng 12. Tai-ping-ling

13. Sui-fen-ho

The topographic features seen along the North Manchurian Railway in the
east-west section are found also in the southern part of Manchuria. Consequently,
the Great Khingan Range is suitably named only when viewed from the east.
When viewed from the west, the range appears to be no more than hilly land
rising from a plateau.

According to F. von RicHTHOFEN, the above characteristic topography of
Manchuria can be explained by assuming the presence of three great faults run-
ning NE-SW. When this assumption is applied to the physiographical facts pre-
sently known, a close similarity will be noticed between Manchuria and northern
apan. The] Mongolian block and the Manchurian block are bounded on the east
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by the Great Khingan Range and the Chang-pai Mountains, respectively, and
the slopes of both ranges are gentle on the west and steep on the east. Thus, his
view is quite reasonable from the standpoint of modern physiography, too.

Khingan Province and part of Jehol Province are in the plateau-like hilly land
on the west slope of the Great Khingan Range. The region, dotted with sand
dunes and grassland covered by acolian sand, serves as grazing land. Salt lakes
and vanishing rivers are found everywhere. There are two large lakes, Dalai (or
Hu-lun) Lake and Bayer Lake. The water-storage area of the former lake is
300~400 km?, half the arca of the latter. The depth of water is 9 m in both lakes.

The arca between the eastern foot of the Great Khingan Range and the Chang-
chun~Ta-lien Railway is a plain of unlimited expanse, drained by three large
rivers, the Nen-chiang, Sung-hua-chiang (Sungari) and Liao-ho. This great plain
abounds in salt lakes and alkali earth. A chain of rolling hills stretches NW-SE
in the center of the plain, and constitutes a divide separating the Hei-lung-chiang
and Liao-ho River systems. This divide was named the Hei-liao Divide by Kuni-
taro Nunomy. According to NuNomy, the Hei-laio Divide was formed after the
Pleistocene Epoch of the Quaternary Period, and by this divide the Nen-chiang
and Liao-ho Rivers, which were previously one, were formed; the former became
the Sung-hua-chiang River in the lower reaches and, joining the Mu-tan-chiang,
flowed into the Hei-lung-chiang, the latter, after joining such tributaries as the
Ching-ho, Hun-ho and Tai-tzu-ho, finally reached Po Hai (Gulf of Chihli). How-
ever, some geologists hold the opionion that the Liao-ho, not the Nen-chiang,
was the upper stream of the Sung-hua-chiang.

Surrounded by the Sa-ha-liang Mountains, Lao-chang-kuang-sui-ling Moun-
tains and Chang-pai Mountains there are two plains, one along the Feng-chi
Railway that connects Feng-tien, Hai-lung and Chi-lin, and the other along
the Mu-tan-chiang River, including the Ching-po Lake area. Both plains are
fertile and good crops of rice and corn are cultivated there.

In eastern Manchuria and Tung-pien-tao, the slopes of the Wan-ta and
Chang-pai Mountains form a plateau and are covered with dense virgin forests.

The physiography of the Small Khingan Range requires some comment. The
axis of the range is composed of granite gneiss and basalt, and the northern and
southern flanks consist of three to four terraces composed of Pleistocene gravel.
This suggests that the flanks of the range were uplifted at least three or four times
since the Pleistocene. A similar feature is noticed on the slopes of the Great
Khingan Range also.

Volcanoes are scarce in Manchuria, and yet about 17 groups of volcanoes are
known. Of them, the most noticcable is Mt. Pai-tou-shan (Chang-pai-shan),
which is a dormant volcano rising on the Korea-Manchuria border. With an
elevation of 2,751 m and an arca of about 1,400 km?2, this volcano is indeed a
dominant figure of the Chang-pai Mountains.

The Wu-ta-lien-chih volcanic group is also worth mentioning. It consists of four-
teen truncated-conical homate-type volcanoes that are aligned NE-SW in three
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rows, about 100 km east of Nen-chiang City in Lung-chiang Province. They are not
high, the highest (Lac-hei-shan) being only 500 m or so, but standing side by side
on a vast plain in northern Manchuria, they provide a spectacular sight. Similar
homate-type volcanoes are found in the northern part of Lung-chiang Province,
in the central part of Hei-lung-chiang Province, in the lower drainage area of the
Sung-hua-chiang and other districts. Prominent ones are I-chia-shan on the
southern bank of the Hei-lung-chiang River and Erh-ko-shan in the vicinity of
Ko-tung-hsien-cheng, Lung-chiang Province.

Further remarkable topography related to volcanic activity is displayed
by mesas composed of basalt lava flows. Tremendous flows of basalt lava form the
Pai-tou volcanic group covered the ground, and the mesas came into existence
when the ground was uplifted, or was subjected to intense weathering, leaving
behind only the resistant portion of lava. Such basalt mesas are found in the
neighborhood of the Pai-tou volcanic group and along the railroad between
Tu-men and Chia-mu-ssu.

Rivers in Manchuria usually have a gentle gradient. Although rapids are found
in such mountainous regions as Tung-pien-tao. The Great Khingan Range and
the Jehol mountainland, the streams become very gentle as soon as they leave the
mountains and enter the flat alluvial plains. The gradient is as small as 1/10,000
in some areas. As a consequence, these rivers meander greatly and are accompa-
nied by numerous crescent-shaped or oxbow lakes and broad swamps. Meandering
is especially remarkable in the Tao-li-ho, A-pu-hsin-ho, Chi-hu-lin-ho, Mu-
leng-ho and Hei-lung-chiang Rivers in the lower reaches of Sung-hua-chiang, all
along the China-U.S.S.R border, and in the Argun and San-ho Rivers.

2. Physiography of Northwestern Manchuria

What is called northwestern Manchuria here is the area occupied by the former
North Khingan Province and was known in olden times as Barga or Hulunbayer.
It is a plateau region west of the watershed of the Great Khingan Range.

The Great Khingan Range stretches NNE-SSW with an elevation of 1,100~
1,400 m. Some peaks constituting the divide are 1,500 to 1,600 m or more above
sea level. The elevation gradually diminishes westward. It is 1,100 m in the upper
reaches of the Weatho, I-na-ho and I-min-ho Rivers, but it increases again
southward and reaches 1,300 m in the upper reaches of the Ha-la-ha River where
high peaks occur in groups. The western margin of the mountainous zone is
composed of hilly land, 800~900 m in elevation, which ends in land of gentle
relief covered with aeolian sand.

The area between the right bank of the I-min-ho and west of the Wu-erh-sun-ho
across the Hui-ho River is part of the so-called Mongolian plateau, and is 600~
800 m in elevation. The area, showing a gentle undulation, is a semi-desert waste
land covered by aeolian sand with sporadic grassland, and is suitable only for
nomads. Along the right bank of the Hailar River in the north, an undulating
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plateau has developed. Similar to the above area, this plateau is a semi-desert dry
land heavily covered with aeolian sand. Its elevation is 600~700 m. Going east-
ward from the left bank of the Tuenebe River the area becomes mountainous by
degrees. To the north it is demarcated by a roughly ecast-west line passing through
the lower reaches of the Mo-erh-ko-ho River and Tou-chan, and adjoins the
northern mountainland. Except for the previously mentioned sand dune area,
northwestern Manchuria is hilly land stretching away from the northern Great
Khingan Range, and as the elevation increases northward the hilly land changes
to somewhat rugged mountainland.

Almost all rivers belong to the Hei-lung-chiang water system. The Argun River
and its upper stream the Hailar River, are the principal ones. The Hailar River
begins in the Great Khingan Range and flows westward joining many small
streams; then it meets the Dja-tun River at Ya-ko-shih and the Tuenebe River
in the vicinity of Dja-la-mu-teh. Near Hailar, the river is joined by the I-min-ho,
and by the Morkoho (Mo-erh-ko-lo-ho) River north of Wu-ko-no-erh. Down-
stream of Ho-lo-huang-te, the Hailar River meanders in an S shape and turns
northeastward north of Dja-lai-no-erh. Downstream from Abagadz, the river is
called the Argun and forms the border between Manchuria and the U.S.S.R.
The Ken, Te-erh-pu-erh and Ha-wu-erh Rivers flowing through the San-ho
district are tributaries of the Argun River.

A tributary of the Ha-la-ha River flows along the southern nationl border and
drains the arid land before it pours into Bayer Lake. Another tributary flows
directly into the Wu-erh-sun River. The Wu-erh-sun-ho coming out of Bayer
Lake, is joined by the Kerlen (Ko-lu-lun) River which originates in the Kento
(Keng-teh) Mountains in Outer Mongolia and flows eastward ; after draining the
southwestern part of the Barga plateau it flows into Dalai Lake.

The Moutonaya River, between Dalai Lake and the Argun River, seems to
flow toward Dalai Lake. Consequently, the Dalai and Bayer Lakes may be called
inland lakes under these circumstances. The water-storage area of Dalai Lake is
1,100 km? or more; the lake is 100 km long and 40 km wide, with a depth of
6~9 m, the lake is 545 m above sea level. Bayer Lake has an area of 600~700
km?2, is 50 km long and 30 km wide, and is situated 660 m above sea level.

Besides the above two large lakes, many smaller ones are found in the area east
of Kan-chu-erh-miao. Some are salt and soda lakes, yielding natural salt and
soda.

3. Physiography of Northern Manchuria

What is called northern Manchuria here consists of former East Khingan,
South Khingan, Lung-chiang and Hei-ho Provinces and part of Pin-chiang
Province. This region is bounded on the west by the Great Khingan Range
stretching NE-SW, and on the north to northeast by the Small Khingan Range.
Between the two ranges spreads a vast plain with Chi-chi-ha-erh in the center.
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Important rivers are the Hei-lung-chiang and the Nen-chiang; the former flows
along the Manchuria-U.S.S.R. border roughly parallel to the Small Khingan
Range. Except the water system of Hei-lung-chiang, other rivers flow toward the
great plain on the slopes of the Great and Small Khingan Ranges. The Nen-chiang
River irrigates approximately the central part of great plain. Small volcanoes are
scattered in the southwestern part of the Small Khingan Range. An arid topogra-
phy is found in an area between Tao-nan and Tu-chuan, as well as in part of the
plain.

The Great Khingan Range is 1,000 to 1,600 m above sea level, and the height
gradually decreases toward the great plain in the cast. Several terraces are ob-
served on its slope. The part between Ying-chi-erh-ko-chi-ta-ling and Ta-hsing-
an-ling is a ridge of almost uniform height at 1,200~1,300 m, and the slope
between this ridge and the flat terrace surface, about 250 m in elevation facing
the great plain, can be divided into four terraces at altitudes of 900~1,000 m,
600~700 m, 500~600 m and 350~450 m. This stepped topography may be
partly attributed to upheaval of the piedmont area and partly to the development
of step faults. These movements may have taken place in a period corresponding
to the Nan-ling stage, i.e., Oligocene~Miocene in age.

In northern Manchuria, the northwestern end of the Small Khingan Range
adjoins the northern tip of the Great Khingan Range. The Small Khingan range
stretches NW-SE and forms the northern boundary of the great plain. It also
extends along the Hei-lung-chiang River and serves as a divide, separating this
river from the Nen-chiang and Sung-hua-chiang Rivers. Its elevation is generally
around 1,000 m. The northwestern part, where older rocks are exposed, is some-
what higher but the altitude decreases toward the central part which is a plateau
consisting of Pleistocene formations and basaltic lava flows. The elevation in-
creases again in the southwestern part where formations of older rocks seem to
follow an approximately NE-SW direction.

The tableland which consists of the Small Khingan Range stands from the
great plain in North Manchuria and the altitude of its marginal part is estimated
to be 300 m*, then it increases gradually and attains 500~800 m in the vicinity
of the divide. From these, the altitude changes more or less toward the bank of
the Hei-lung-chiang River where it is estimated to be about 400 m. Thus, the
Small Khingan Range is a continuation of the low undulating hilly topography;
in the southern part where the valleys are shallow and slopes are gentle, its
relative height from the great plain is estimated to be 40~60 m. On the contrary,
in the northern part, the slopes are relatively steep and the relative height is
estimated to be 100 m or more.

A “verebene” (level plane) 300 m in elevation has developed well along the
Hei-lung-chiang River. This is probably a terrace formed by the river, but its
boundary with a Pleistocene plateau that constitutes the main body of the range
is not distinct. That is, the terrace grades into the plateau.

Many small volcanoes are found in the northwestern part of the Small Khingan
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Range, especially into the west of Lung-chen in the vicinity of Mergen and to its
north and west. Volcanic topography is found also on the eastern slope of the
Great Khingan Range. Of these volcanoes, notable ones arc as follows:

Wu-ta-lien-chih volcanoes (Wu-yun-ho-erh-tung-chi volcanic group), located
at long. 125°0" to 37" E and lat. 48°40" to 50" N.

Chien-shan volcano, located at long. 124°4" I and lat. 48°27" N.

Erh-ko-shan, at long. 126°18’ E and lat. 48°3’ N.

Ko-lo-nan-shan volcanic group, scattered around long. 125°13.5" E and lat.
49°13.5" N.

Volcanic group along the Kung-pie-la-ho River.

Santir volcanic group, consisting of eight volcanoes aligned in a southwest
direction 160 km northwest of Mergen, where the No-min-ho River turns
abruptly south.

I-chia-shan, long. 127°40" E and lat. 49°42" N, about 40 km southeast of Ai-gun.

In addition to the above, there is Lake Onenor, which is a crater lake. It is
located at long. 121°17" E and lat. 47°34.5" N, near the confluence of the Chai
and Cho-erh-ho Rivers on the eastern slope of the Great Khingan Range.

All the above volcanoes are composed chiefly of basaltic lava flow. Since the
lava flows cover the Pleistocene deposits, the volcanoes must have formed in
a period extending from late Pleistocene to early Alluvium. Some volcanoes, such
as the Huo-shao-shan and Chien-jen-shan of the Wu-ta-lien-chih volcanic group,
have a record of eruption in 1720, but all the volcanoes are either dormant or
extinct now.

A great plain stretches on the east and west sides of the Nen-chiang River south
of Pu-hsi. It is a semi-desert steppe, with nothing whatever to obstruct the view.
Careful observation reveals, however, that the plain undulates with low sand dunes
and shallow depressions of aeolian origin. Many of the depressions are filled with
water forming so-called playa lakes.

Major rivers in northern Manchuria are the Hei-lung-chiang flowing along the
Manchuria-U.S.S.R. border, the Nen-chiang rising in the Great Khingan Range
and draining the great plain, and the Hu-lan-ho that originates in the Small
Khingan Range and flows southward to join the Sung-hua-chiang east of Harbin.

In the upper reaches the Hei-lung-chiang is known as the Argun River flowing
west of the Great Khingan Range. After joining the Onon River it changes course
at right angles and flows eastward. It continues round the north side of the Small
Khingan Range and proceeds southeastward parallel to the range. From the
vicinity of its confluence with the Sung-hua-chiang River, the Hei-lung-chiang
turns northeast and flows through Maritime Province of Siberia until it empties
into the Heilung Strait in the neighborhood of Nikolayevsk. The course of the
river shows two principal trends, one northeastward and the other southeastward,
corresponding respectively to the “Sinian direction’ and the “Korean direction”
that control the geologic structures of East Asia. Important tributaries of the Hei-
lung-chiang are the Kung-pie-la-ho, the Puerhmandinhe and the Sung-pi-la-ho.
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The Nen-chiang River rises in the east at the northern end of the Great Khingan
Rangec, flows approximately southward, drains the great plain with Chi-chi-ha-erh
at the center and joins the Sung-hua-chiang to flow northeastward. It was believed
that the Nen-chiang in ancient days had been one with the Liao-ho River and
flowed into the Po Hai (Gulf of Chihli), but a recent investigation indicates that
it was one with the Zeya River until the Small Khingan Range came into existence.
The water system of the Nen-chiang has a dendritic pattern, consisting of a large
number of small streams coming from the Great and Small Khingan Ranges.
Of these tributaries, notable ones are the Nomorho (No-mo-erh-ho) River rising
in the Small Khingan Range, the Kan-ho, No-min-ho, A-lun-ho, Yin-ho, Cho-
erh-ho and Tao-erh-ho, all from the Great Khingan Range.

The Hu-lan-ho comes from the southern slope of the Small Khingan Range, the
area centering around Tien-shan-pao, and flows west or southwest to join the
Tung-ken-ho; then it turns south and southeast, passes through Hu-lan and flows
into the Sung-hua-chiang at Harbin. Besides the Tung-ken-ho, the Hei-ni-ho is
also a tributary of this river.

In addition, there are vanishing rivers that rise from the slopes or feet of the
Great and Small Khingan Ranges and disappear into the great plain or end in
basins in the marginal areas of the mountains. Of them, the Hu-yu-erh-ho,
Shuang-yang-ho, A-li-ko-tu-ho, Holen and Urgen Rivers arc well known.

4. Physiography of Northeastern Manchuria

The region includes the former San-chiang Province, Mu-tan-chiang Province,
Pin-chiang Province and part of Tung-hua Province.

Immature peneplains of early Neogene Tertiary age and roughly contempo-
rancous basalt plateaus constitute the original topographic features of north-
eastern Manchuria. The present physiographies represent the processes of eroision
that began on the original topographic features.

The greater part of the region belongs to the northern Chang-pai-shan mountain
system, comprising a number of mountain ranges aligned in the so-called Sinian
direction. It is obvious that the principal plateaus also stretch in this direction.

Examining the relief, one notices the following: Elevation exceeding 1,000 m
are restricted to the Lao-chang-kuang-sui-ling Mountains, the Chang-pai Moun-
tains and to the southeastern mountainous region where the highest peak,
1,566 m, of the Pan-ling Range is found The zonal arrangement of mountains and
lowlands in the Sinian direction is remarkable, and the following seven zones are
found: From northwest to southeast, (1) a central great plain, (2) the Small
Khingan Range, (3) a plain along the lower course of the Sung-hua-chiang River
and a lowland between Tung-pin and the Wu-chi-mi-ho River, (4) from the
A-erh-ha-wo Mountains to the Lao-chang-kuang-sui-ling Mountains, (5) a low-
land along the Tao-li-ho River, another around Po-li and still another stretching






