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GEOLOGIC COLUMN AND UNIT DESCRIPTIONS

LITHOLOGY; THICKNESS

AGE ROCK UNIT WHERE KNOWN UNIT DESCRIPTION
3 Alluvi Sand, gravel, and cloy Alluvi d of 1, sand, and cl here along ri
<z[ uvium Thickness fess than 5 meters uvrium composed of gravel, sand, and clay; occurs everywhere along rivers. )
o
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E V‘:“:\’\-"\ Sheets and flows of greenish black olivine basalt; occurs in the small areas east of Ying-pan [ % 28]
. = 7ol o Sh > H -] =
8 Pleistocene basalt 7;\,,9’3;_,‘; Qlivine basalt and north of Tlung-hua (B 1],
- . The Tertiary sedimentary rocks constitute the Shih-men-chai [ % P9 %] coal field which extends about
[i Sandstone, shale, oil shole, coal, 15 km long and about 2 km wide, The lower part consists of black shale, coal, sandstone, and green
< Tertiary formation and’ dolerite (b shale, intercalated with flows of dolerite (by}; the upper part consists chiefly of brown shale
E Thickness 500 to 700 m (oil shale}. Two coal seams, varying in total thickness from L m ta 1.7 m, are known. Plant fossils
wl e indicate the age of Oligccene. . .
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Quartz porphyr o oeq;ﬁaoo Dikes of quarfz porphyry inf aded info | Quartz porphyry; occurs as dikes. The rock intrudes the Ordovician limestone nertheast of Ku-lung-
ua porpnyry %, % 0°.°  Ordovician limestane yu-shu [E f& 4 4] and 1s light gray and compact containing a small amount of quartz phenocrysts.
o] o _ 0 o
; PRV IV o Dark to pale green diorite consists of plagicclase and hornblende with some augite, orthoclase, and
Diorite LV Y LYY Dork to pale green diorite quartz, MNear Ku-chia-tzu [ & % ] it intrudes Cretacecus sedimentaries, and near Erh-peng-tien-tzu
AR [Z 4 ® F]1it inbrudes Cretaceocus voleanics.
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PR Coarse-grained, light or grayish red granite is generally porphyritic, and is often monzonitic or
. : o oy o ’ 3 monzonite. The granite mass in the southwestern part of the map area is intruded into Jurassic
Grasite ' ‘. +*-g?-++++ Gronife aﬂd monzonife coal-bearing Leds and Cretaceous volcanics. In contact with Cambrian, Crdevician, and Carboni--
Lt +‘+++"+ ferous limestones, the granite forms copper-iron deposits. ’
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. NP _Liri\ Andesit hyolite. tuFf The Crctacécuus voicnnics, dark reddish brown or dark greenish gray, consist chiefly of andesite,
Cretaceous volcanics [/~ | Ml-?v,‘—", nOESITE, riyonle, 1uri, rhyclite, tuff, and agglomerate; widely distributed coverinpg granite gneiss and Cretaceous
) it ~T e and ogglomerate sedimentaries. : ‘ :
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The Jura-Cretaceous sedimentary rocks (M) are locally subdivided inté Cretaceous sedimentataries
== = (Mk), Upper Jurassis beds {Mju), Mlddle Jurassic beds {Mim), and Lower Jurassic beds {MK),
0 ) =——1 Juff, sondstone, shale, ond conglomercte. The Cretaceous sedimentaries consist of thick beds of reddish tuff, reddish or greenish sandstone,
S| . Cretaceous = E.alfmn . ! sandy shale, and conglomerate, with some agglomerate. Usually exposed in a narrow zone in the
2 ‘ — Thickness 500 fo [,000 m depressed areas along rivers. Usually poor in fossils. A dark gray sandstone south of Nan-tsa-
> — = mu[ & s & ] differs somewhat from the sandstone of other localities in that reddish rocks are -
5 e —— more scarce and fossil of gastropods and pelecypods are sbundant but poorly preserved. :
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¥ Upper- Jurassic [ Conglomerate ond sondstone. The Upper Jurassic conglomerate consists mainly of gravels of quartzite and other silicious rocks.
" Thickness more thon 100 m Probably unconformable to the Middle Jurassic.
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2| : The upper part of the Middle Jurassic beds contains about 10 coal seams which vary from 0.6 to
'*“:’ Middle = Jurassic Saﬂdsmn?’ shale, é004 ond 1.8 m in thickness, and constitutes the Tien-shih-fu [8 & f1) coal field around Ta-pulX &1;
(T) conglomerate. Thickness 300 m the lower part mainly consists of conglomerate, and unconformably overlies the Lower Jurassic
E ) beds. Many fossil plants have been reported from both the upper and the lower parts.
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: . Shale, sandstone, ond limestone. The Lower Jurassic beds are mostly black shale, intercalated with thin layers of sandstone and marly
Lower Jurassic I ! limestone. The age of thls series at Tienw-shih-fu has been differently assigned by different
Thickness 50 m 5
geologists to Lower Jurassic, Triassic, or Permian, . ’
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- The Taitzuho system {Pu)} comprises the Permian formation (Pup) and the Carboniferons 'fomation (Pue).
The Permian formaticn includes the upper and midlile parts of the Taitzuho [ X ¥ 3] system. The upoer
. vart is comvosed chlefly of red, green, and yellowish~-gray sandstone and shale. An aluminous shale -
E . . T [ g
al| Permian S| Sandsfone, shole, aluminous shale, cccurs at the base of the upper part, although some geologists consider it as the uppermost unit of
= € o and cool Thickness 650 1o 750 m the middle part. The middle part of the Taitzuho system consists majinly of- alternating beds of black
& shale and gray sandstone, and contalns 2 or 3 workable coal seams. Thin beds of limestone otcur at
6< the base. Lepidodendron, Annularia, Sphenéphyllum and other fossil plants were reported from the
5 = Tien-ghih-fu coal fileld. Permian formation 1s disconformable to the lower part of thé Taitzuho
N = system which belongs to the Carboniferous, . .
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i e — Shate, oluminous shale, sondstone, The Carbeniferous formation (lower Tajtzuho system) is characterized by an alternation of varicolored
. Corboniferous e and limestone. shale and sandstone, and eontains lenticular limestone, aluminous shale, -and coaly shale or thin
O ’ Eﬁ Thickness 100 1o 200 m coal beds. Abundant fossils from the lenticular limestone. indicate the age as Middle Carboniferous,
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[ILTITT ) . The Crdovieian formation consists chiefly of gray to black, massive or bedded limestones (including
ordovician forr‘nqﬁdn - Limestone, dolomite, and marl. dolomitic limestone), with subordinate vermicular limestone and marl. Characteristic Collenia limestons
_ 7 i Thickness 400 to 600 m containing large-sized Collenia cecurs at the base, The formation rests on the Cambridn Tormation
T . ) with a probable disconformity. Actinoceras and Maclurea are the most common fossils. . '
The'Cambriaﬁ formation is divided into three parts, The upper part consists chiefly of. black, b.edded :
limestone (including vermicular.limestone] in association with thin beds of marl and shale; fossils
. . Shale, sandy- shale, and fimesfone. include Illaenurus and Lingulella, The middle part is composed of alternating beds of limestene, - .
Cambrian formation Thickness 500 to 600 m shale, and marl, characterized by several layers of odlitic limestone in several horizens; fossils:
include Obelus and Bailiella. The lower part consists mainly of red shale, accompanied by green
micaceous sandstone and lenticular limestone; fossils include Redlichia and Girvanella.
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The Upper Precambrian formation in the map area is known by thé name of Hsiho [#@ ;4] series which
belongs to the Sinian system. Tt is extensively distributed in the regions along the Tai-ztzu Ho
: s and Ta=ya-Ho [A # #], and is less metamorphosed than the Middle Precambrian Iiacho system. The
Sinian system Quarizife, shale, and siliceous siafe. formation is divided into three parts, from lower tc upper; Tlaoyutai [ & &1 quartzite, Nanfen
Thickness 300 fo 700 m [# #]shale which includes red and green marly 'shals, and the Chiactou [ 4% # 1 quartzite which
includes siliceous slate. Sun eracks and ripple marks are common on the bedding plane of the
quartzites, . : .
The oldest granite gneiss is grayish white, medium- or {ine-grained and charé;:teristically tonalitic |
quartz diorite, with a schistosity always parallel with that of the Middle Precambrian formation (pfm).
Granite gneiss Loeally it grades into gray migmatite gneiss which includes orystalline dolomite. These gneisses are
often intruded by another Precambrian granite gneiss which is characterized by a reddish color, less
Z schistosity, and a predominance of mieroclipe, i
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e Phyllite ond schist. Distribution of the Middle Precambrian formation {Liache system} in the map area is rather limited,
o Thickness {000 to [ 500 m although the rocks belonging to the formatlon occur in many places as xenoliths captured by the
X , ; . granite gneiss (zgn) and often altered to migmatite.
l.iaoho system ' ]
. : . The upper beds {pEru) consist of phyllite and schist. The lower beds {pCmi) are composed of
Crystolfine dolomife and schist, crystalline dolemite and crystalline schists of various degrees of metamorphism.
Thickness more then 2000 m
Undifferentiated Precambrian rocks cccur north of 3hih-men-chai and extend out of the map area.
. B The reexs, unconformably rest..in- on‘the granite gneiss (gan), are mostly gquartzite and dolomite.
Undifferentiated | Quortzite, siate, and dolomile. 4 cyele of sed:’g?en?zio_ln, whlcl; begins'with quartziﬁe and ends in dolomite, rcpeatedly appears
Precombrian beds ckness more than o m in the rocks. In 11 norog:,r‘an geologic sequence the rocks resemble the Hsiho series and may
Thicknes. e 500 represent a facies of the Sinian systen, but in predominance of dolomite they are closer to the
Liacho systeri.
MR
= T The biotite granitz in the scutheasiern part of the map area is intruded into the granite gneiss (ggn)
= NV and is covered by the Cretacecus volcanics (Mkv). Loeally it shows schistosity and contains large
g T e phencerysts (about 3 em long) of orthoclase. /nother biotite granite occurring along the west border
= Gronite L KCe L | Brotite gronife ond hornblende gronite of the map grades into the granite gneiss of indistinct schistosity, and is intruded into the Sinian
v X % owow o system of the adjatent map area {refer to Shen-yang shest, WK S1-B}. A granite of unimowm ese in the
= TR R northern part of the map area is a horrblsnde granite, consisting of quartz, orthoclase, plagioclase,
= L and hornblende, with a minor amount of biotite.
LLI x x % \‘xx
(&)
<X

(Column not drcwn)
to scale

REFERENCES

AQJI, Oteji, 1927, Geological map of Manehuria, Feng-huang-cheng
[MLA &]sheet: Geol. Inst. South Manchuria Railway Co.

, 1927, Geclogical map of Hanchuria, Huan-jen [4812)
sheet: Geel, Inst, South Manchuria Railway Co.

ASANG, Gerd, 1938, Geology in the neighborhood of Mu-chil[#4 #1,
Hsing-ching Prefecture, Mukden Province: Bull, Geol.
Inst. Manch., no, 9L.

MATA, Jukichi,- 1931, Geclogical map of Manchuria, Feng-tien [4 %)
sheet: Geol, Inst, South Manchuria Railway Co.

KAWATA, Michio. 1940, Guidebook for geclogical excursion along the
An-tung -- Feng-tien Railway: Geol., Inst. Manchoukuc.

KOBATAKE, MNobuo, 1942, Geology of the vicinity of the Tienw-shih-fu
coal field: Bull. Gecl. Inst. Manch., ne, 106,

MONDEN, Shigewuli, 1936, Geology aleng the railread between Mei-ho-
kou {487 0] and Tung-hna, Mukden Provinee: Bull, Geol,
Inst. Scuth Manchuria Railway Co., nro, B7.

SATTO, Rinji, 191{3, Prégambrian Stratigré\phy el Seuth Manchuria and
North China: Mem. Geol. 3urv. Manch., no, 18,

SAKAMOTO, Takazo and MATSUDA, Kamezd, 1937, Prospecting for the oil-
shale deposits of Shih-men-chai near Tu-shun [ 1] coal
mines, Mukden Previnee: Bull. Geol. Tnst. South Manchuria
Railway Co., no. B88. ' ’

YOSHIMURA, Tchirs, 1941, Geological structure of the region along the
middle reaches of the river Tai-izu Ho, southeastern
Manchoulkue: Bull. Gecl. Inst, Manch,, no, 103,




