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Geology

Upper Palacozoic, The Upper Palacozoic Formation is
made up of thick alternating beds of clayslate and sandstone,
intercalating several layers of hornstone. The hornstone together
with interbedded quartzite, radiolarian chert and limestone often
aftains & thickness of about 1,000 meters. Generally speaking,
the strata strike almost due east and west, dipping steeply either
to north or south and showing complicated foldings.

Tertiary. The Tertiary Formation may be divided into
three principal beds and a subordinate one by lines of uncon-
formability. The three principal beds in ascending order are as
follows :

(1) Massive tuff-breccia intercalating thin layers of sand-
stone and shale,

(2) Alternating beds of several kinds of sandstone, sandy or
tufaceous shale, and massive tuff, '

(8) Gravel, sand and clay, of which the sand and elay



In the alternating beds of sandstone, shale and tuff, many
fossils, both of animals and plants, are found. Among the
animal fossils there are some mammalian remains which indicate

that the beds belong to the Lower Pliocene. The lower part of
these beds contains one or two workable seams of lignite, The
beds of tuff-breccia as well as those of gravel, sand and clay are
almost barren of fossils, but the latter, from their lithological
characters and stratizraphieal order, may be assumed fo belong
to the Upper Pliccene. They also contain lignite seams, pumice,
poreelain-clay, fire-clay and potters-clay as characteristic economie
products. The subordinate beds of the Tertiary, comsisting of
alternations of sandy shale and breccia, form several small
isolated areas and are covered by the Upper Plioceno beds.
The dip of all the Tertiary beds is generally very genile.

Pleistocene and Recent. Those composed of clay, sand and
gravel are found along the banks of rivers.

Detritus. The detritus, composed of angular blocks of
granite, quartz-porphyry and Upper Palaeozoic rocks, is found
along the foot of high mountains, forming narrow and gently
sloping belts, covered by the Recent.

Granite. Granite, which pierces the Upper Palacozoie,
occupies a vast ares and may be divided into four varieties,
namely, two-mica-granite, biotite-granite, hornblende-biotite-
granite with a schistose variety and aplitic granite. The two-
mieca-granite is white or grayish-white in eolour, fine grained and
normally granitic in texture, including macroscopic erystals of
garnet thronghout the entire mass. The biotite-granite and
hornblende-biotite-granite together form a large elongated batho-
lith, and are penetrated by the two-mica-granite as well as by all
the other eruptives ; in this batholith, the biotite-granite occupies
the center,and the hornblende-biotite-granite the marginal portion,
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extreme margin. They are light or dark in colour and medinm
to coarse grained in fexture, ineluding minute crystals of allanits
as the most common accessory. The aplitie granite is white, and
in texture is fine grained and granitic, although oceasionally it
appears parily pegmatitie, aplifie or porphyritic. It forms dykes
in granodiorite.

Aplite and pepmatite, Aplife and pegmatite occur as small
dykes in all kinds of granite, while the latter also takes n massive
form within the aplitic granite. Prisms of smoky quartz, often
1-15 cm. long, with a perfect pyramid at each end are oecasionally
found in druses of massive pegmatite, tha vacant space, if
present, being filled with a white clayey substance.

Granite-porphyry. Granite-porphyry is grayish-white or
gray in coloar, with the groundmass of either a very fine or a
coarse fexture. When the groundmass iz fine grained, the rock
has fewer phenocrysts than when the groundmass is coarse.
Both kinds occur as dykes, penstrating the biotite-granite and
quartz-porphyry. '

Quartz-porphyry. This rock covers a large arca in the
district of biotite-granite and the Upper Palaeozoics. It is of two
transitional sorts, each forming a great mass ; the one is grayish-
white in colour, with a microgranitic groundmass ; the other is
dark-gray or dark-bluish-gray in eolour, and compact, and has a
felsitic groundmass. The latter sort oecupies a greater area than
the former.

Granodiorite. Granodiorite is of grayish-black colour, me-
dium-grained and porphyritic along the margin of the rock mass;
massive secretions several decimeters in diameter are every-
where abundant. The rock forms an elongated stock intruding
into biotite- and hornblende-biotite-granite.

Granodiorite-porphyry. This rock is dark-gray in colour,
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which is beautifully micropogmatitic in texture. Tt usually
intrudes into the quartz-porphyry in the form of dykes and
necks.

Quartz-biotite-diorite. Quartz-biotite-diorite is grayish-bluck
or black in colour, fine-grained in texture, and occurs as small
dykes in the Upper Palacozoic rocks.

Economic Geology

Coal. Coal seams are found in the lower part of the tufuce-
ous shale or of the sandy shale of the Lower Pliocene, and also
in the clay of the Upper Pliocene, especially where it alternates
with sand, Examples of their oceurrence in shale are found in
Mitakémachi, Hiyoshi-mura, Mizapami-mura, Tsumagi-mura,
ete, in the counties of Kani and Toki; while those in clay are
found in Kozdji-mura, Shino-oka-mura, ete., Higashi-kasugai
County.

The strata of the shale are tolerably disturbed, while
those of the clay arc almost free from disturbance, and show only
a slight inelination to the scuth. Of all the seams above
mentioned, only one or two are workable, the thickness being
from 0.3 to 2 meters. As to the quality of the enal, it is a soft
dark lignite and breaks up easily into thin plates. The collieries
number more than thirty bat all are on a small seale. The
annual output in 1923 was about 61,100 metric tons.

Pumice and kaolin, These are intercalated in the clay which
alternates with sand and belongs to the Upper Pliocene. The
pumice bed is known to occar in Sakashita-mura, Higashi-kasugai
County, and the kaolin in Himeji-mura and Harusato-mura,
Kani Couanty. The pumicesand is a fine glassy substance,
nearly white in eolour, and attains a thickness of about 3.5 meters ;
the kaolin is white or darkbrown in colour, only slightly plastic,

5

The former iz used for polishing purposes, the annnal produetion
in 1923 having reached about 500 mefric fons ; while the latter is
used for making alumininm sulphate and fire-brick ; the annuoal
production being very small.

Porcelain-clay and fire-clay. These are obtained from the elay
bed. This bed is found at the base of the Upper Pliccene strata
which in aseending order are made up of porcelain-clay, fire-clay
and common elay of no economic utility. The poreelain-clay is
found chiefly in Tokitsu-machi where it is 1-8 meters thick and
in Asano-mura where it is abont 12 meters thick. The fire-clay
openrs in Tajimi-machi where it is 3-22 meters thick, and in
Toyo-oka-machi ag well as in Izumi-machi, in both of which it is
8-11 meters thick. The poreelain-clay is light or dark in eolour,
fine, plastic, and contains a moderate quantity of guartz and
feldspar. It must be washed before it is nsed for the manofactore
of poreelain. The annnal output in 1923 was about 74,000
metrie tons. The fire-clay is dark-gray or dark-brown in eolour,
fine, plastic and used as refractory material.

Potter's elay. This is found in several horizons of the Upper
Pliocene. It is worked in several places, and locally is used for
making tiles.

Porcelain-stone. Thiz iz obtained from the decomposed
granite, aplite and pegmatite, The granite which is quarried for
this purpose may be divided info three varieties, biotite-granite,
hornblende-biotite-granite and aplitie granite. The first is chiefly
quarried in Inazo-mora, the second in Tsuruoka-mura, and the
last in Tsurusato-mura. On decomposing, all these granites pass
into a very loose sandy material, down to 2-15 meters or more in
depth, when their surface is flat and horizontal. This loose
material iz what has been designated above as porcelain-stone.
Of course it must be washed to remove impurities before being
nsed. The washed material consists chiefly of quartz and feld-



spar in the average proportion of about 43 ; 57 in all the varieties.
The porcelsin-stone of Kamado-mnra, in the main, belongs to
aplite dykes, while that of Tsurusate-mura {0 a massive pegma-
tite, aplite dykes and also aplitic granite. In general, aplite and
pegmafite afford better material than the granites. The annual
production in 1923 amoanted altogether to abouwt 37 100 metric
tons.

Building stome. Several kinds of granite are gquarried,
especially in SBakamoto-mura, Kamado-mora and Kaminogs-mura,
and loeally are used for making walls and also as monument- and
foundation-stones. The annual ontpat in 1923 was about 121,100
cu. fi.

Mineral springs. Mineral springs are found at seven places
in the granite, at two in quartz-porphyry, and at one each in
granodiorite, Palaeozoic clayslate and Tertiary tufaceous shale.
Most of them belong to the cold spring variety and have a
somewhat alkaline character.
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