GEOLOGIC COLUMN AND UNIT DESGCRIPTION

LITHOLOGY; THICKNESS

AGE ROCK UNTT WHEERE KNOWN URKIT DESCRIUPTTION ECONCMIC VALUE
Alluvium, consisting of fine sand, clgy, sllt and gravel, is widely distributed covering the remmants of low
Alluvium Sand, clay, silt and gravel; terraces and the flood plains in the dreinage besins of the Sung-hua Chiangl# # iland the Mu-tang Chiang
thickness less than 10 meters (4 # L) It is generally covered by grass and black peaty mud that constitute swemps and marshes.
E Au  Placer gold in the Recent and Pleistocene deposite in the upper reaches of the
. Tang- ; 5 meny .
Qd, undtfferentiated sand, cla Diluvium consists of fine, medium and coarse sand and varleolored clay, associated with gravel. Diluvium of T'ang-wang Hol# B Hlwas worked by Chinese miners years Beo
a;l d gravel; thickness 1e; s thg.n the fluvio-lecustrine facies is defined as Qdg which extends from the Sul-hua map area (NI 52-4) adjacent
= 100 m ? on the west. The drilling records of waeter wells at San-hsingl= {tlrevesled the follewlng sequence in
o Diluvium descending order: brown clay (0.5 m), sandy clay (2.5 m}, yellowish brown fine sand (6 m}, yellowish brown
dg, sand and gravel with clay medium sand (7 m), yellowish brown coarse sand conmtaining pleces of black coaly shale (18.8 m), yellowish
of fluvio-lacusirine origin; brown very coarse sand {12 m), Mesozolc tuff. Diluvium at Te-ku-tunglx @ lon the west bank of the
thickness less then 100 m Sung-hus Chiang near the San-hsing coal fleld yields fessile of mammoth and is correlated with the Kuhsiangtung
seriesiii # % i#klof the Ha-erh-pinled & ialdisbrict which is Upper to Middle Pleistocene in sge.
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Augite-olivine basalt; thick-
ness 20 to 100 m

ANAAANNA EFFUSIVE CONTACT ANAAAAA

Paleogene formation

Lower Cretaceous formation
(Talatzu series)

Jurassic formetion

Pre-Juressic granite

Paleozole formation

Precambrian(?) granite gneiss

Precambrian{?) crystalline schist

Sandstone, shale, conglomerate,
oil shale and cozl; thickness
more than 300 m

UNCONFORMITY ———mremmmm

Sandstone, conglomerste, shale

and slste; thickness 1,400 m

Sandstone, conglomerate and
shale; thickness unknwon

Biotite granite, hornblende
granite, blotite-hornblende
grenite and gmelssose granite

Crystalline limestone, chlorite
schist, mica schist and phyllite;
thickness unknown

Blotite-hornblende orthogneiss,
metzgneiss, gneissose granite
and crystalline limestone;
thickness unknown
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Mica-quartz schist, hornblende
schist and albite-mica schist;
thickness unlmown

Column not drawn

to scale

Neogene basalt is mainly sugite-olivine basalt occurring as flows and sheets of variable thickness, accompanied
by tuffaceous sand and breccia. It was erupted presumably during the Miccene epoch and 1s now exposed as the
caprock of hills east of the Sung-hua Chiang.

The Paleogene formation i1s distributed along the Sung-hua Chiang 15 lm scuthwest of San-hsing, underlying the
Recent and Pleistocene deposits, so no cubtcreps are found. The drilling records revesl the followlng sequence
in descending order:

Irillhole beneath the swamp of Driilhole in the hill on the
the Sung-bus Chisng (HARAGUCHI southeasstern bank of the Sung-
& IWAI) hus Chiang { IMATZUMT) Remarks
Bed Lithology Thickness Lithology Thickness
(m) {m)

T Jonglomerste 10+ Conglomeratic sandstone 1G+

6. | Alternation of sand- 60+ AMternation of sandstone Intercalated with thin coal
stone and shale 60+ and shale 60+ seams.

5. | Alternation of o1l Alternation of oil shale Brownish dark gray oil shale
shele, sandstone and and sandstone, containing of low quallity.
shale 100 piant fossils in the lower | 120

part

4, 011 shale yielding 011 shale ylelding plant Dark gray and dark brown oil

plant fossilse 100 fossils in the lower part 20 shale correlatable with the oll
shale above the coal seams in the
Fu-shuni#® ¥ilcoal field, al-
though of much inferior quality.

3. | Alternation of work- Sandstone and shzle, Seven to elever coal seams have &
able cosl seams, coalyl intercalated with work- total thickness of 15 to 22 m.
shale and oil shale. able coal seams and oil This is a8 much as, or more than,
Ci1 shale in the up- shale no - 35 the totael thickness of the oil
permost part is of the shale beds. Coal seams contaln
best quality 30 much amber.

2. | Arkosic sandstone and Arkoslic sandstone, rarely Grayish white or gray arkosic
sandy shale, without with conglomeratic sand- sandstone consists chiefly of very
basal conglomerate 2 -2k stone and shale at the fine-grained sandstone which rare-

bottom 5 -30 1y becomes conglomeratic or grades
intc sandy shale.
« » UNCONFORMITY . . e s a o o o o UNCONFORMITY . .« o o s o » o
3, Biotite granite Porphyritic bilotite granite Bedrock

The oil shele (bed L) yields many plant fossils such as Comptoniphyllum sp., Dicgplros sp., Glyptostrobus
europacus Heer, Glyptostrobus sp., Juglans sp., Nelumbo sp., Quercus sp., Sequois langsdorfii (Brong.),
Sequola sp. and Wocdwardla sp. Many fossils of Inescts belonging 4o Coleoptera, Diptera and Hymenopters sre
also found. According to IMATZUMT (1952), the lower part of the formation (beds 2, 3 and 4) cen be correlated
with the Fu-shun formetion and the upper part (beds 5 and 6) corresponds to the Shu-isnl(4f Ml1formation. The
formation constituting the San-hsing coal field shows & monoclinal structure, striking NE and dipping 10° SE
beneath the river bed of the Sung-hua Chiang; 1t strikes E-W and dips 30° to 45° S in the hills east of the
river. The formation is bounded with the granite {gs) by a N-S trending fault.

The lower Cretaceous formation Is exposed in the hill south of San-hsing. The siratigraphic sequence in descending

order is as follows:
Bed Iithology Tnickness {m)
Upper Alternation of shale and Alternstion of black shale and dark green or brown
sandstone 500 sandstone, wlth green, hard siliceocus slate at the

base. The shale yields Trigonides kodairal Kobayashi
and Suzuki and other bilvaives, Elmstocladus manchuricus
Yokoysms and cther poorly preserved plant fossils,

Middle Sandstone 700 Aggregation of sandstone and conglomeratic sandstone,
intereslated with a few beds of partilally variegated
clay shele.

Lower Conglomerate 200 Yellowish sandstone, unconformably resting upon the
granite bedrock, grades into conglomerate upwards.
Pebbles of the conglomerate are granlte, quartzite and
gnelss, mostiy 5 cm in diameter.

The formation has & monoclinal structure, striking N 0° - 20° E and dipping 20° - 30° SE. Ten km south of San-hsing
on the west bank of the Mu-tan Chiangl4t 1 3iI], the black shale in the upper bed yields fossils as mentioned asbove.
On the basis of these fossils, the formation is correlated with the Talatzu serieslx #£ ¥ #lof Manchuria, the
Rakirto series(3t R #lof Kores and the Wekino formation of Japan, sll Iower Cretasceous in age.

The Jurassic formation is exposed at Shen-shul#  #Mleast of T'ieh-1ild % land =t Fu-lal®
Ta HolXx ). It consists of sandstone, conglomerate and shale, rarely accompanied by coal seams.
thickness 1s not knovm, and no detailed dats are available.

lalong the
The

Pre-Juressic granite ccecurs 88 a bathollith of the vest mountainous region which occupies nearly half of
the mep area. The rock comprises biotite granite, porphyritic biotite granite, hornblende granite, and
blotite-hornbhiende granite, esnd 1s locally associated wlth goneissose granite. The granite east of
T*ieh-11 contact-metamorphosed the Paleozoic formation (P). The granite near Fu-la and Shen-shu 1s un-
conformebly overlein by the Jurassic formation (M3).

The Palgozole formation ls exposed at Shen-shu emst of T'ieh-1i.
chlorite schist, mlca schist and phyllite.

It consists of crystalline limestone,
Ho geologle fleld work has been conducted on the formation,

Granite gnelss of unknown age (probably Precembrian) is distributed in the northern part of the mAp areA.
It consists chiefly of blotite-hornblende orthogneiss, locally asssoeiated with various kinds of metagneiss,
gneleeose granite and crystalline limestone.

Crystalline schist of unknown age (probebly Precambrian) is distributed in the vicinity of San-hsing. It
consiets chiefly of mica-quartz schist, accompanied by hornblende schist and slbite-mica schist. The mica-
quartz schist in the hill southeast of San-hsing is bluilsh gray, white, or light pink, and is markedly
schistose. Under a microscope, the rock shows a lepldoblastic texture, consisting of laminated quartsz,
sericite and biotite, and rarely hematite. The mica-quartz schist near T'uvan-shan-tzu B .1, ¥, 30 ¥m east
of San-hsing, is intercalated with hornbiende schist. The hornblende schist 1s green, markedly schistose,
with hornblende crystals visible. Under a microscope, the schist shows a pneumatoblastie texture, consist-
ing chiefly of green actinolitic hornblende, acccompanied by fine grains of quartz, albite, clinozoisite,
sphere and rutile. The mica-guaertz schist at San-hsing 15 intercalated with two beds of massive crystalline
limestone. The rock on the east bank of the Sung-hua Chiang near Hung-k'e-1iE % 7], 40 km northesst of
San-hsing, is albite-mica schist.

The San-hsing ceal and oil shale field was dlscovered in 1935 by the Geological
Institute, South Manchuria Railwasy Company. The strike extent of the cosl-bearing
formetion, as ascertained by drilling, is 7 km long. There are seven to eleven
coal seams, alternaiing with oil shale beds, and the tota) thickness of coel is
15 to 22 m., The existence of coel is also nown on the ncortheastern bank of the
Sung-hua Chiang, but coal seams gradually thin eastward. The coel is pitch-black,
low-grade bituminous coel, and contains granular amber. The coal is used for

liquefaction, low-temperature distillation and for heating bollers. The results
of analyses are as follows:
Fixed Volatile Heat Caking
Area, carbon matter Water Ash value property
(%) (%) (%) (%) {cal)
Northern k3,34 hs5.32 4,39 6.61 6,830 Caking
Southern 46,16 42,39 -- Ly (0] 6,750 Nen-caking

The actual reserves of coal, estimated from the thickness of seams so far ascertained
by driiling, wes reported as one million tons as of 1945 and possible reserves as 162
million tons. The San-hsing coezl field was worked from 1939 to 1945 by the Manchuria
\Conl Mining Company, and in 1942 produced 150,000 tons.

The oil shale alternating with coml semms is bleckish brown, and has a total thick-
ness of mcre than 22 m. It locally contains oil 25 good as that of the noted oil shsle
of the Fu-shun coal) field. The cll shale is probably workable by stripping methods.

The cryetalline limestone, interbedded within the Paleozoic feormation, the granite
gnelss and the crystalline schist is caleliped for 1ime on a smzall scale st several
Tlaces.

T!'ieh-11 (NI 52-5)
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