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Alluviam

Diluvium

Neogene basalt.

Neogene beds

Andesite

Sungari series
{Tuffaceous Nikan}

5

Sand, gravel, and cloy;
thickness less than O merers.

Sond, grovel, and cloy;
thickness less than 20 m.

Flows of bosalt with fuffoceous sand ond grovel;
thickness less then 300 m.

Tuffaceous sand and grovel;
thickness less fhon 20 m.
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Tuff,‘a’fbbasic valcanic ogglomerate, tuffaceous
sandsfone, and conglomerate;
thickness 300 fo 400 m.
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Huashan series

Volcanic defrifus, sondsfone, ond conglomerafe;
Ihicknass 400 fo 700 m.
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Tungning séries

(Arkose Nikan}

Mishan series

Sandstone, conglomerate, and coal-bearing shafe;
thickness 400 to 700 m.
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Sandstone, conglomerate, fuffoceous shale, ond
cogl-beoring shale;
thickness about 780 m.
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Lower volcanic complex [Eotodasitnss

Andesite, dacite, ond pyroclostic rocks;
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Pre-Jurassic granite

Quartz poerphyry

Diorite

Upper Paleozoic

formation

ENGCEERENG
o o o 0
o o{gPpo o
< =] o o

o 9 0 o o

Quortz porphyry and granile porphyry.

Digrife ond granodiorite.

Biotite granite and hornblende-biolite granite,
with local gneiss and schist.

Spotted shole, graywocke, hornfels, crystolline
limestone, fuffaceous marl, schist and
infection gneiss.

Alluvium consisting of Recent sand, gravel, and clay covers low terrace remnants and fluvial plains, and
attains a maximum thickness 10 meters.

Diluvium consisting mainly of coarse sand and gravel, with some clay, covers high terrace remnants, and
also occurs as Pleistocene detritus; the basal gravel is occasionally auriferous.

Neogene basalt with a thickness varying from several to 300 m consists of flows of basalt in association
with tuffaceous sand and gravel. The basalt widely distributed in the western half of the map area in
a north-northeast direction can be divided into the northern and southern parts by a line connecting
Mu-leng [ 4% #2] and Ta=ling [A 71 on the Chinese Changechun Railway [+ B & 4 i ¥], The northern part
is the dissescted lava plateau covering the older rocks comprising the Mesozoic coal measures, and granitic
rock and gneiss. The basalt of this northern part is black to dark gray, compact, and shows a rather
vitreous aspect on account of an absence of larger phenocrysts; phenocrysts are clivine, labradorite and
some augite. The southern part is the so-called lava plateau of the Eastern Mu-tan-chiang [ %t 4 I ]
basin, and the basalt is mainly titanaugite-olivine-doleritic basalt with locally gabbroic appearance.
South of Tung-ning [ # 1 several basalt mesas are developed constituting the north end of the basalt
plateau on the Russo-Manchurian border described in the Tung-hsing-chan sheet (NK £2-3).
The by basalt might have been deluged by mass eruptions at different times during the Miocene - Pleistocene

epochs to cover old peneplains.

The Neogene beds are represented by tuffaceous sand and gravel lying below the basalt by, and are distributed
mainly west and south of Mu-leng in Manchuria. The beds are considered to be the lower part of the Neogene
formation, and their thickness is less than 20 m, In the USSR a wide distribution of the Neogene beds is
known in a district north of Grodekovo, but no descriptive data are available.

The andesite unit comprises Cretaceous to Tertiary andesitic lava flows accompanied by lava-zgglomerate
and tuff, and is 200 to 300 m thick. It is distributed mainly in the upper reaches of the Sui-fen Ho
[i& % #[], and in a small area between Mu-leng and Ma-chia-ho-tzunl% T *1 Hlon the east bank of the
Mu-leng Ho(4% 12 51 1. In the upper Sui-fen-hc district the andesite, covering the Sungari series (M)
and the Lower volcanic complex (Mjv), forms hilly land of an old age topography. Andesite of this
district penerally shows a porphyritic structure. The phencerysts are mainly andesine with a small
amount of augite, and groundmass is either fine-textured or vitreous, occasionally with a flow structure.
Andesite of the Mu-leng basin is mainly hornblende andesite with lava-breccias, and overlies the granite
(gg) and the Jurassic beds (Mjul, Hjuz, ij), and underliss the basalt (bz), ﬁik‘es and intrusive sheets
of hornblende andesite are found in the adjacent Mesozoic rocks.

The Sungari serles [42 iE L #t] occurs mainly in the basins of Mu-leng Ho and the upper Sui-fen Ho. Tn the
Mu~leng Ho basin, the series consists mainly of reddish tuffaceous shale and sandstone, associated with
some andesitic detrital rock, and dips gently to west. Ibts thickness is estimated as 300 to L4OO m. A
similar red formation in the vicinity of the Sui-fen-ho station is covered by flows of andesite {a). The
Sungari series in the upper Sui-fen Ho basin, USSR, is the so-called Tuffaceous Nikan which was studied
by A. KOZLOFF (192L) who showed the descending sequence as follows; (c) variegated tuff containing
Podozamites and Equisetites (125 - 150 m thick), {b) flows of diabase accompanied by volcanic agglomerate
T50 - 60 m thick), and (a) tuffaceous sandstone and conglomerate (125 - 160 m thick). The Sungari series
is generally considered as the Upper (or Middle) Cretaceous.

The Huashan series [ U i1 occurs mainly in the basin of Mu-leng Ho. In the Pai-tsao~kou [ & ¥ # ]
distriet of the basin the series consists in descending order of San-feng [ = %) sandstone beds
{over 200 m thick) and the Shih-hsing [+ ® ] conglomerate beds (250 to 350 m thick), with a total
thickness 1,50 to 550 m. The Huashan series is correlated with the Talatzu series[X 1 F #t)of
Chientao [ M B 1 Province which has been generally considered to be the Lower Cretaceous.

The Tungning series(® #F #i] or the Arkose ¥ikan occurs mazinly in the basin of upper Sui-fen Ho.
According to KOZLOFF (192L) the descending sequence of the Arkose Nikan of the Soviet region is
as follows:

Arkcse sandstone formation {375 - 40O m thick) )
(3) Coal-bearing sandstone and shale beds intercalated with 3 to L seams of coal,
containing plant fossils (100 - 125 m)
(2) Soft sandstone beds with marked false bedding (125 m)
{1} Conglomerate beds with sandstone bands (150 m)
Basal conglomerate {thickness not given)

Fosgils reported by KOZLOFF include Marchantites yabei Kryshtofovich, Equisetites yokoyamai Seward,
Onychicpsis elongata (Geyler), Taenicpteris sp, (auf. Daneopteris sp.), Huffordia goepperti (Dunker)
{=Sphenopteris,, Claedophlebis browniana (Lunker), . lobifolia (Phillips), C. suifunensis Kryshtofovich,
Dictyozamites falcatus (Morris), Getemis orientalis Heer, Sogenopteris sp., Sphenopteris? sp., Diocnites
pelynovii Kryshtofovich, Zamites sp,, Ptilophyllum ocutifolium, Nilssonia orientalis Heer, Ctozamites
denticulatus Kryshtofovieh, Pityophyllum nordenskijoldi {Heer), Elatocladus sp., Podozamites lendceolatus
(Tindley et Hutton), Adiantifes sewardi ahnerti, Biatocladus subzamioides (Moller), Baiera ahnerti,
Todites williamsoni {Brongniart), and Sphenopteris suifunensis Krysntofovich.

The Arkose Nikan was correlated by KOZLOFF to the Upper Cretaceocus, but Japanese geclogists including
S. MITA have lately correlated the Tungning series, or its counterpart in Manchuria, to the uppermost
Jurassic.

The Mishan series ( % Wb #i ] occurs mainly in the Pai-tsac-kou district west of the Chi-ning -- Hsia-cheng-tzu
(Hsia-cheng-tze on map)(## # — T % T1Railway. Primarily Kerdichi 0KI (15L5) subdivided the Mishan series in
the vicinity of Kuang~i-tun [#% & ®1 (Long. 130° 207 E, Lat, 15° §) into {3} Lei-feng [ & %] coal-bearing
beds {600 m thick), {2) Ku-shan[ 8% @] conglomerate and sandstone beds (180 m thick), and {1) Kuang-if# %)
coal-bearing beds (450 m thick), in descending order. Of which (3) and (2) will be correlated to the so-
called Muleng formation, and {1} to the Mishan formation. According to Fumio KIRITANI, the exposures of the
Mishan series south of the Pai-tsac-kou River can be roughly correlated to the upper or the Muleng formation.
The sequence of the Muleng formation of that area in descending order is as follows:

Lei-feng coal-bearing beds, 600 m thick, consist of sandstone and shale intercalated with more than 10
seams of coal, of which the lower 3 seams are workable.

Ku-shan conglomerate and sandstone beds, 180 m thick, consist of coarse sandstone and conglomerate,
and unconformably overlie the granitic bed reck.

Abundant plant fossils were collected from the Mishan series which is predominantly distributed in the Mishan
coal field apd Mu-leng coal field, north of the map area, and have been studied by Russian and Japanese
geologists., The Mishan series is now generally assigned to the Upper Jurassic. The coal-bearing formation
in the basin of Wu-ho-lin Hel B # #% i )is consicdered the Upper Mishan series.

Lower volcanic complex is composed mainly of flows and sheets of lavas of intermediate composition, cccasionally
accompanied by their pyroclastic rocks, As they are the "older™ andesitic lavas characterized with propyliti-
zation, they have also been called "porphyrite". In the scuthern part of the map area Mjv consists of andesite
and dacite, and has a thickness 40O m. It underlies Mjus of the upper Sui-fen He basin. Mjv distributed east
of Sui-yang-chieh [8 B8 i ] in the central part of the map area underlies Mku and a. Andesite lavas of Mjv
might have been erupted prior to Mju, and Mju, and probably after the intrusions of ¢p, d, and GO

Quartz porphyry, including granite porphyry, occurs in the district of Chin-chang (& s J.
an acidic marginal facles of Z5-

The rock may be

Diorite is found adjacent to gp east of Chin-chang, and alsc in the district east of Tung-ning. It may be a
basic marginal facies of €.

Granite might have been implaced during the Triassic peried, because it contact-metamerphosed Pu and is generzlly
covered by Mjv with an ercsion surface between. Granite ineludes bioctite granite and hornblende-biotite granite,
and is more or less marked by foliated structure. In some places g, is hardly distinguishable from ggn.

Upper Paleczoic is a contact-metamerphosed marine formation of which thickness is not known. Although no
detailed study was made cn this formation, it is generally considered as the northern extension of the so-
called "Touman formation"[ E & B ] of the southern Chientao [# £ 1 Province. This formation consists of
spotted slate, graywacke and cordieritewchiastolite-mica hornfels, locally accompanied by injection gneiss.
The formation probably includes rocks of various ages ranging between Carbonifercus and Permian. It is
hardly distinguishable from the schist (Sch) of unknown age, so the problem whether or not they belong to
different units remains unsolved.
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Ta-chien-chang [ & % Bl, 45 km
south of Mu-leng is an old placer

gold locality.

Pai-tsao~kou district where old
placer gold deposits stretch
south of the Pai-tsao-kou stream.

Coal field of the upper Sui-fen Ho

basin, USSR.

According to a Russian

source (1926) the coal field occupies
a broad triangle area with Faddeyevko,
Lipovisy and Nikolsk as apexes in the

west, east and south.

Its areal esten-

sion is 1,000 sq. milés (Russian). The
coal is a low-grade bitumincus coal,
and the reserves are estimated at 700

million tons,

Liu~-shu~ho-tzul(#F # 3 ¥1in the
Wu~ho=1lin Ho basin where old native

coal pits are found.

Kuang-i coal field is 30 km east-westh

and 20 km north-south.

Kuang~i-tun

is situated nearly in the center. The
Pai-tsao~kou coal-bearing area occu-
pies the southern half of the coal

field.

reserves of 332 million tons.

The coal field has estimated

Railway

smbankment was constructed in 1945,
just befere the end of the World War
TI, for a distance of 12 km between
the Chi-ning - Hsia-cheng-tzu (Hsia-
cheng-tse on map). Railway and Kuang-

i-tun.

The mining cperation was

staried in the northern part of the

coal field.
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Three old gold plts working on gold-
bearing quartz veins are located
east of Chin-chang village. The
guartz porphyry suffered propyliti-

zation near the veins,

Building stone
In the vicinity of Sui-yang-chieh the
biotite-granite is quarried as building stone,

AGE UNKNOWN

Gneiss

Schist

Brotite metagneiss, hornblende metagneiss, augen
gneiss, biofite orthognelss, with locol schist

el
////%ﬂ///:ﬁ Quortz-mica schist, chiorite-mica schist,

crystfaliine lmestone, chlorite-albite~-mica schist,
gornet-aibite-mica schist, and hornblendite.

Coelumn not drawn
to scale

Gneiss consists chiefly of biotite-metagneiss, hornblende-metagneiss, augen gneiss. These rocks may have been
formed by injection of granite (gz) into either Paleczoic rocks or crystalline schist (3ch). Biotite ortho-
gneiss with a similar mineral composition to g, is also common. Gneiss cccurs mostly in the Wu-hu-lin Ho
basin, Some assign the gneiss to Precambrian, but the bases for such an age designation require further
discussion.

Crystalline schist is distributed in three districts, two in the northern part. of the mapped area and cne in the
southern margin. The eastern one of the iwo northern exposures stretches northeastward across the Rnsso-Manchurian
border-line beyond the Gora Fen-yun, and the western one occurs in Hsia-cheng-tzu district in the Mu-leng Ho basin.
The southern zone in the district of Erh-shih-pa-tao-ho-tzul= + A it ;T F]is traceable southwesterly as far as the
Lo-tzu-kou [ i F i 1 basin of the Tung-hsing-chen sheet (NX 52=3). The rocks of the northern zones are chiefly
quartz-mica schist, chlorite-mica schist and chlorite-albite-mica schist, locally intercalated with hornblendite,
crystalline limestone and garnet-hernblende-zoisite-mica schist, while the southern zone is reported to be mostly
garnet-albite-mica schist. The crystalline schist generally shows marked uniformity in the degree of metamorphism,
and it may be the product of a regional metamorphism. In the latest Russian geologic map {1955) the schist zone
on the Russo-Manchurian border-line is divided into "Upper Proterozoic or Lower Cambrian (Prg, le)“, and
"Proterozoic (Pr)v.
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