s e

WA B H KRBz EY

MR O E R

WO B BE R 4T
+ ket — B




AL BBk B W M 2 W H K E



MEMOIR No. 1, 1928
GEOLOGY AND MINERAL DEPOSITS OF YANG SIN,
TA YEH, AND O CHENG, SOUTHEASTERN HUPEH
L. F. YIH & K. P. CHAO
(Summary)

Below Ling Hsiang, a district in eastern Hunan, the Yangtze River
turns northeastward and then deflects toward the southeast at Hankow,
thus making a great arc. In the eastern part of the region encircled on the
north by this arc are situated the districts, Yang Sin, Ta Yeh, and O Cheng,
which field was studied by the authors in the Spring of 1928. This report
covers the general geology and mineral resources of the area.

Various rock forimations of different resistance to erosion form the
south wall of the great river valley. However, a great part of its course
is generally in accordance with the strike of the rock strata except the
red sandstone supposed to be of late Tertiary age, which fill up the valley
and its deposition was taken place after the river-making.*

Folded mountains play a dominant part in the region mapped. Near
the main drainage the land is one of low relief. In other words, the
mountain-mass has been advancedly maturely eroded. To the south it
has been only maturely dissected. Where granite or diorite intrusion is
present the country is almost as a rule changed to a broad valley furnishing
a good site for cultivation. Another outstanding feature of the area is
the abundance of lakes with arms extending for some distance into the
mountains. They are nothing, but drowned river valleys.

Stratigraphically the following formations have been observed :—

I. Ordovician limestone:-—This limestone was reported to occur
in the southwestern corner of Yang Sin,? but the region has not been visited
by the authors.

II. Silurian Sandstone & Shale:—As in other localities in the
Yangtze Valley this formation is composed of a thick succession of white
quartose sandstone above and a series of variegated shales and sandstone
below making a total thickness of more than 350 m. Spirifer hsiehi,
Dalmenella sp., Encrinus sp., etc. were found near Fu Shieh Kou in Yang
Sin and at Hsi Shan west of O Cheng city.

1 L. F. Yih: Geol. Struct. & Physiographic Hist. of the Yangtze Valley. Bull. Geol.
Survey. China, No. 7, p. 98.
2 C. Y. Hsieh: Strat. of S.E. Hupeh. Bull. Geol. Soc. China, Vol. I, p. 92, 1924.
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I1I. Pcrmian & Carboniferous limestone:—This lies disconformably
above the Silurian and can be further distinguished into three divisions:—
(a) Dark cherty limestone, each bed has a thickness of 2 feet or more.
Crinoids, Corals, and Fusulinella are abundant. 1Its topmost part carries
in many instances a thin and discontinuous seam of anthracite. This
limestone is recently known to be of upper Carboniferous and lower
Permian age.® (b) Coal-bearing shales and limestone having a tfotal
thickness of about 100 m. In its lower part occurs a cherty-limnestone
about 10 m. thick. Both above and below this limestone is a seam of
anthracite 0.3-2 m. thick. (¢) Light gray, thin bedded limestone; each is
only about a few centimetres thick. Its highest members are thick bedded
or massive. The total thickness is not less than 500 m. Though no fossils
were found in the next two divisions, they certainly belong to the Permian
age, as we can know frem the general stratigraphy of the Yangtze region.

In other parts of Hupeh and its neighbouring province, these three
divisions can be regularly traced throughout the whole area. Now in this
region the middle coal-bearing series usually fails to occur, which makes
it hardly possible to differentiate the upper and lower limestone especially
in disturbed areas, and when it occurs, the exposure is o limited that it is
impossible to represent it in the general geological map. For this reason,
the three divisions are coloured as one group in the accompanying map.

1V. Jurassic beds:—This formation has yellowish gray sandstone
and shale with bituminous coal of unknown thickness as its upper part:
white, coarse or quartese sandstone and conglomerate zs the middle; and
soft purplish sandstone as the lower member. The total exposure varies
from 100 to 200 m. in thickness. The direct contact of this formation with
the older rocks are not observed except in one locality where it seems to be
disconformably underlain by the Permian thin bedded limestone. J urassic

plants have been found.

V. Cretaceous lava formation:—A series of buff-coloured rhyolite and
tuff not less than 150 m, thick occurs unconformably above the Jurassic
beds.t In the lower Yangtze valley, Ex. Kiangsu, a similar lava formation
succeeds unconformably the Chung Shan series.’ In the latter were
recently found some Cyrena of upper Jurassic age.® Therefore it is

3Y. T. Chao: Brachiopod Fauna of Chihsia limestone. Bull. Geol. Sor. China,
Vol. VI, pp. 83-120, 1927. .

4 For detail see L. F. Yih: Ling Hsiang Iron Deposits.
Geol., Nat. Research Inst. China.
5 C. C. Liu: Geol. & Min. Resources of Kiongsu.

China. . ) ) ) ]
e C. Y. Hsieh: Geol. of Chun Shan, Nanking (in Chinese). Science, Shanghai,

Vol. XIII, p. 474, 1928.
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probably not inappropriate to assign this formation to lower Cretaceous
age. \

VI. Tertiary sandstone and Pliocene clay:—Unconformable to all
older 1ncks is a red, compact conglomerate and sandstone. In some
localities there are intercalated some basalt flows. Again unconformably
above all older formations is the red clay and gravel. The former is
probably of late Miocene age while the latter is of Pliocene.” Commonly
both occur together and the sandstone is usually buried underneath the
clay and visible only in gullies and along hill slopes. Hence no attempt
was made to differentiate the two formations in the geological map.

Occurences of igneous rocks are fairly numerous.® There are two
principal intrusions; one is the granite body of Yang Sin, which is
connected with the copper ore, and the other is thé diorite of O Cheng and
Ta Yeh, which is in contact with the well known iron deposit.

All the rock strata older than the red sandstone are conformable in
structure. Their strike varies between E.-W. and S.E.-N.W. where igneous
intrusion is located, the intruded formations strike more or less according
to the margin of the former and commonly have steep inclination.
Anticlines, synclines, and strike faults were repeatedly seen (see sections
in pl. II). The remarkable feature is that the rock strata are in many
cases overturned toward north though there has been found no definite
overthrust.

Copper ores occur in several localities either in veins or in contact
metamorphic zones. All are related with granite or granite porphyries.
Only a limited section of the contact type situated in the west of Yang Sin
is promising. Bornite is the chief ore mineral.

The iron ore of Ta Yeh has been comprehensively described by many
geologists. No further contribution can be made except one word can be
added that in Yeh Chi Ping big blocks of diorite partly converted to chlorite
and deeply decomposed are enclosed in the ore mass and veins and
stringers of the ore extend irregularly into the diorite. At Tieh Men Kan
decomposed diorite is very extensive near the contact of the ore body,
which decomposition may be due to the hydrothermal alteration caused by
the introduction of the ore. All these facts may prove that the ore entered
the region somewhat later than the diorite.

The iron deposit of Ling Hsiang, O Cheng, was studied a little more
in detail this time. It seems to be formed by replacing the Cretaceous
lava flow.?

7 L. F. Yih: Geol. Struct. Yangtze Valley. Loc. Cit.

8 For detailed description see T. L. Ho: Igneous Rocks of Southeastern Hupeh.
Mem. No. 2, 1928. Inst. Geol., Nat. Research Inst. China.

 For detail see L. F. Yih: Ling Hsiang Iron Deposits. Loc. Cit.
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Manganese ore of comparatively good quantity occurs in the north of
Yang Sin city. It is contained in Hematite; the latter is a replacement
deposit in the Permian cherty limestone. Psilomalane occurs in cavities,
It is no doubt derived by decomposing and concentrating from the poor
hematite

The Permian coal-series distributes widely; but the nromising part
is found only in a limited extent near Shieh Huei Yao where comunication

and mining conditions are all favorable. The probable reserve is about
10,000,000 to 20,000,000 tons.

Not much is known of the Jurassic coal. It is situated in low
depressions near the lakes and the region may be easily drowned during
high water season,

L. F. Y.
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