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GEOLOGY

Palaeozoic may be divided into three parts; namely,
the lower or Oita Series, the middle or Akazawa Series
and the upper or Ayukawa Series. They arz separated
from one another by faults.

(it Series consists mainly of Dbiotite-schist amd horn-
blende-gneiss with minor intercalations of amphibolite and
quartzite at its upper horizons, and is exposed in very
limited areas along the western foot of the Taga mountain
range, At Oita and Tamadare, the strata strike from NNE
to SSW, dipping to ESE, while at Nishi-dshira they strike
from NW to SE and dip to NE at high angles, thus
forming a monoclinal folding. The thickness of the strata
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attains 300 metre: at Olta.

Aknzawa Series is essentially composed of amphibolits
and amphibole-schist. In some places, especially in the envi-
rons of the Hidachi mine, these rocks are metamorphosed
into biotite-fels, cumminstonite-scliist, chlorite-achist, sericite-
schist, etc, and contain many contact or pneumatolytic
minerals such as garnet, diopside, cordierite, andalusite,
tourmaline and rutile near the contact with the hornblende-
biotite-granite, Ths general strike of the strata is from NE
to SW, and the dip to NW at steep angles, although they
are partly folded to form a syncline or an anticline and
much disturbed by faults. The series is bounded by faults
gn the north-west and south-east sides, but is considered
to be younger than the Oita series and older than the
Ayukawa scrics. The thickness of the strata is measured
to be 2,000 metres at least.

Ayukawa Series s composed of intermingled layers of
amphibolite, biotite-phyllite, sericite-schist, ottrelite-phyllite
and limestone in the lower part, and intermingled layers of
clayslate, siliceous slate and limestone in the upper. The
clayslate and siliceous slate have intercalations of thin layers
of schistose tuffite. The rocks have a general strike NNE,
aml the dip from 40° to 80° to ESE. The thickness of
the strata reaches 4,500 metres. The limestone contains
some Palaeozoic corals, by which it was determined by
Prof. I Hayasaka that this serics belong to the lower
Carboniferous {Vistan) formation,

Tertiary occcupies two separated areas, one in the
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coastal region to the cast and the other in the Satogawa
valley to the west The Tertiary develaped in the coastal
region consists of two series, Shiramizu and Taga, which
are scparated from each other by a distinct erosional uncon-
formity. To the Tertiary in the Satogawa valley the name
of “*Seizan” series is here given.

Shiramizn Series is again divided into the coal-beat-
ing beds, the Iwaki sandstone and the Asagai sandstone,
The coal-bearing beds are composed of conglomerate and
sandstone, with intervening seams of coal at their upper
horizon  The Iwaki sandstone is a greenish gray to dark,
fine to medium grained sandstone with interbedded con-
clomerates, shales and inferior coal. The Asagai sandstone
is composed of a fine sandstone with layers of shale and
sandy shale, It is characterized by the presence of numerous
marine mollusca which are contained either in nedules or
in independent fossil beds. The series attains a thickness
of 400 meters in maximum.

Taga Series is made up of sandstone and conglome-
rate in the lower part, and alternations of sandy shale and
tufficeous shale in the upper. From the sandstone, €0
species of shells, about species of shark's teeth, some of
echinoids and brachiopods were described. The thicknes:
of the scries is measured at 250 metres.

Both series mentioned above run generally from N to 5,
anil dip to I at gentle angles, showing monoclinal struc-
ture,

Seizan Serics in the Satooawa valley consists of
Ll Y
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conglomerate, sandstone, siliceous shale and tuffaceous shale.
The basal conglomerate passes above into a sandstone,
which is overlaid by thick siliccous shale and tuffaiceous
shale, In the cast of the river Satogawa, there is widely
developed also another tuffaceous shale which is here called
Hatasome shale. The relation between the Hatasome
shale and above mentioned Seizan beds is yet uncertain at
present, but the former is considered to be younger than the
latter from their litheological peint of view, The fossils
such as Yoldfa fodunogai Yok, Nwewlae mivabilia  Ad,
et Rve., etc, are found in the tuffacecus shale of the Seizan
as well as in the Hatasome shale,

Pleistocene is represented by the coastal terrace de-
posit and the Satogawa gravel bed.

Coastal Terrace Deposit iz composed of gravel, sand
and loamy earth, The gravel is of pebbles and blocks of
the foundation rocks =uch as quartzite, clayslate, graywacke
sandstone in the northern part, and am]‘ﬂ1i|.11:1].itc and slate
in the south.

Satogawa Gravel Bed forms teriaces along the river
Satogawa. It is made up mainly of large blocks of granitic
rocks whose diameters frequently attain 2 metres,

Recent consists of gravel, sand and loamy earth, and
iz found along rivers or coasts as low plains.  The sand
also forms dunes awl sea heaches.

Biotite-granite occurs intruding  into haornblencle-
biotite-pranites or granodiorite, and is intruded in turn

Ly the Fine-grained biotite-granite.
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Hornblende-biotite-granite and Schistose hornblende-
biotite-granite  which are rather dioritic in nature, occut
in the form of a batholith and occupy a vast area. The
former passes into the latter by a gradual transition at
the castern margin of the batholith. The age of the
intrusion of these rocks is believed to be post-Carboniferous.

Diorite occurs as bosses or stocks in the Akazawa
series and seems to have been differentiated from the gra-
nitic magma mentioned above.

Microgranite forms dykes, sills, bosses, stocke, ete.
intruding into the Palacozoic formation. This rock as well
as Granophyre, Quartz-porphyry, Windsorite, Chloritie
granodiorite, Hornblende-granodiorite, Schistose biotite-
granite, are comagmatic derivatives and pass into one
another by a gradual transition, Aplite, Pegmatite and
Muscovite-granite occur as minor dykes in granite or
granodiorites.

Epi-diabase is found as dykes or sills in the Palaco-
zoic formation and rarely in peridotite. This rock seems to
be younger than the microgranites and older than the
cranadiorites and biotite-granites.

Peridotite and Cortlandite occur as dykes in the
Oita and Akarawa series, especially along faults separating
them.

Metamorphosed porphyrite and Metamorphosed dia-
base are found extruding the Ayukawa series. Both of
them have quite similar appearance, and are very difficult

to distinguish them by unaided eye in the ficll,
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ECONOMIC GEOLOGY

Gold Ore occurs sparingly as a Tertiary placer de-
posit in the basal conglomerate of the Seizan series near
Machiya.

Copper Ore is worked at the Hidachi mine. The
mine lies in the Palacozoic terrain, built up of amphibolite,
biotite-fels, chlorite-schist, sericite-schist and wothers, which
are intruded dy granodiorite. The deposit is of a meta-
somatic origin, replacing the amphibolite, biotitefcls or
sericite-schist, The principal deposits are called Irishiken,
Sasame, Chiis:i, Kammine, Honkd, Akazawa and Takasuzn,
which generally strike N45° E and dip 60° to 70° NW.
The sizes of these deposits are as shown in the following
table,

Cin m} Irishiken, Sasame, Chisel, Kammine, Honko, Akazawa, Takasuzo

Lengih 150 15 400 B L] 4p0 i
Maximo P
width S [ ] b 45 £0 10 £0 20

Depth 600 60 400 ain 400 4460 EODy

The ore consists of pyrite, pyrrhotite, chalcopyrite and
rarely =zincblende with a small amount of chlorite and
quartz as gangue. The output of the last five years was
as follows:

Gold Silver Capper Pyrite
1023 1541681 o 18055488 g. TT4LE76 ke, 20,813 ¢
ey 1,857 508 L0.010.765 7TAT,215 f.091
lo2g 1,790,508 20,771,505 &, 08616 4,891
1930 20015034 S1048.407 7. 705,856 14,813
1030 47608 25205124 Bl (054 8,660

Pyrite iz extracted from the Suwa mine, located
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about 4 kilometres south of the Hidachi mine. The ore
deposit occurs parallel to the plane of schistosity of amphi-
bolite and chlorite-schist of the Ayukawa series, and is
considered to have been formed by hydrothermal metamor-
phism. Two ore bodies are found there and both of them
trend N 45° E, with a steep dip to SE.  The sizes of these
two deposits are tabulated as follows:

Maepams Deposit  Length 160m.  Width 30m. Depth 210m.

Elsel Deposle Langth $H0m. Wideh 20m. Diepth 240m.

The ore is nearly pure iron pyrites with a negligible
amount of magnetite, pyrrhotite, chlorite and quartz. The
production of ore in the last five years was as follows.

1947 1428 1929 1920 11

Productionfts 278701 822350 320795 279137 B5.000.6

Percentage : i64 At 5.5
of Bulphur r4 e

Coal is found in the Shiramizu series of the coastal
region, forming three or four seams, OF these seams, the
one, which is from 1 to 3 metres thick, is important and
actually worked at several places, while others are thin and
of inferior quality, having no economic value.

Tale occurs in the contact zone of amphibolite amd
peridotite near Machiya, and is utilized for making of roof-
ing tiles,

Orthoclase is found in pegmatite, but not worked
yet.

Quartz  which occurs as lenses in the Palacozoic
rocks or boulders derived from them, is collected at Suwa

near the Suwa mine, and is used for manufacture of glass
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or fire brick.

Building Stone js obtained from dierite, peridotite,
limestone and tufficeous shale at several places. Among
these, the limestone is the most important, and used for
ornamental purpose and switch boards, besides, for making
of cement and line.

Whetstone is made from the tuffacecus slate in the
Ayukawa serics at Dédaira near the Suwa mine.

Clay occurs at Akiyama in the coalbearing beds of
the Shiramizu series and also at Taki in the Recent depo-
sits. It is used for making of tiles and earthen pipes.

Mineral Springs are found at two places. The one
spouts out at the contact of biotite-granite and diorite, and
the other from the Recent, both belonging to the so-called

saline cold spring.





