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[Abstract)

GEOLOGY

The Nithama sheet-map area comprises chiefly the
rugged mountainous region of the central portion of
the Central Mountain Fange running approximately in
east-west direction through the island of Shikoku, and
partly the hilly lands at the foot of the range just
mentioned and on the seaboard of the Inland Sea of
Setouchi situated to the north of the Island.

Sambagawa Series. The oldest rocks in this area
are represented by the crystalline schists of Pre-Car-
boniferous age, consisting of green-schists and sericite-
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graphite-schists in alternation intercalated with thin
layers of piedmontite-quartz-schist, and the Oboke
schistose rock. The green-schists may be divided into
epidote-nctinolite-schist, actinolite-epidote-schist and
epidote-chlorite-schist, according to their predominant
mineral components, but they show gradual transition
from one to another. Besides the above, there is
recognized a biotiteeschist which is considered to have
been altered from the sericite-graphite-schist near the
direct contact with amphibolite intruded inte this for-
mation. The most remarkable contact-metamorphic
effect of the amphi bolite on the crystalline schists is
noted by the presence of the albite spots which decrease
gradually in amount and size in proportion to the
distance from the amphibolite. The piedmontite-quartz-
schist and the Oboke schistose rock occur usually as
thin beds of about 10 m, thick, and the latter, which
is named after the locality where the rock shows a
typical development, seems to have been derived from
a tuffite of acidic character. This metamorphic series
has a general strike running nearly from WSW to
ENE, making considerable foldings. This formation
_ attains about 8,000 m. in thickness, and may be corr-
latede to the Sambagawa series in the Chichibu district
of Kwanto,

Amphibolite, Peridotite and Serpentine, They are
believed to be of comagmatic origin, occurring as in-
trusive sheets or small bosses in the SBambagawa
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series. Judging from their occasionmal schistosity de-
veloped usually in the peripheral portion of the intro-
sive masses, they might have been subjected to the
same regional metamorphism with the erystalline schists
after their intrusions. '

Permo-Carboniferous.  Besides  the crystalline
schists of the Sambagawa series, there iz a younger
mica-schist series of probably Permo-Carboniferous age.
These metamorphic rocks comprise granitic sneiss and
mica-schist, oceurring in contact with the granitic rocks
on Miyoshima and Oshima in Nii-gun, and in Tano-mura
and Tokuda-mura in Shiisd-gun.

Granitic Rocks of Mesozoic Age. They may be divid-
ed into biotite-granite, hornblende-biotite-granite, grano-
diorite, quartz-biotite-diorite and quartz-porphyry. The
biotite-granite forms a part of the great batholith
widely exposed in Setouchi and Chgoku, and the
hornblende-biotite-granite, grano-diorite and gquartz-
diorite seem to be the differentiation products of the
same magma, representing the marginal facies of the
biotite-granite. The quartz-porphyry is found to occur
az dykes penetrating the biotite-granite and hornblende-
biotite-granite. The dykes measure 10— 250 m. in
width. The intrusion of the granitic rocks is thought
to precede the deposition of the Upper Cretaceous,
because the basal sandstone of the formation lies upon
the erosion surface of the grano-diorite.

Upper Crelaceous. It consists of sandstone in the
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[ower part and the alternating beds of sandstone and
shale in the upper. It is believed to be correlated to
the so-called Tzumi Sandstene which is de:.reloped typi-
cally in Prov. Izumi. The general strike of thiz for-
mation is WSW to ENE, with dipangles varying from
35" to 60° toward SSE. On the southern border, the
Upper Cretaceous is observed to have been brought
to contact with the Sambagawa schists by a great fault
which is known as the Median Dislocation Line dividing
South-western Japan into the Inner and OQuter zones.
The maximum thickness of this formation is estimated
at about 3,200 m.

Miocene. It rests unconformably upon the Samba-
gawa schists and is covered by lavaflows of biotite-
rhombic-pyroxene-andesite and thombic-pyroxene-ande-
site. It is composed of a basal conglomerate and alter-
nating beds of sandstone and shale, which are uncon-
formably covered by tnff-breccia beds. In several
localities, some undeterminable fragments of fossil
plants are found in the sandstone. This formation
seems to form a structural basin with a gentle inclina-
tion of 15° in average, the total thickness being about
J00 m. or more.

Andesitic Rocks of Tertiary Age. They comprise
biotite-andesite, pyroxene-andesite, biotite-rhombie-pyro-
xene-andesite and rhombie-pyroxene-andesite, the former
two ocourring as dykes and the latter two as lava-flows.
Although it is clear that all of these andestic rocks

e

are of later extrusion than the Miocene depusitiﬂﬂ,.the
sequence of eruption of these rocks is not confirmed
as the mutual relations in occurrence are mnot able
to observe in the field.

Quaternary. Pleistocene deposits may be divided
into two beds; the older bed lies on the hilly land at
the foot of mountains, covering the Sambagawa schists,
Upper Cretaceous and granitic rocks, and the younger
one forms river terraces about 15 m. high in average.
Both clder and younger beds are composed of clay,
sand and gravel. Reeent sediments are composed of
clay, sand and gravel, forming alluvial plains along
rivers and coasts.

ECONOMIC GEOLOGY

Copper Ore. Many cupriferous pyrite deposits are
found in the crystalline schists of the Sambagawa series.
These deposits occur in bedded form nearly parallel to
the schistosity of the country rocks, and are deformed
by dynamo-metamorphism after deposition of ores. The
ore-deposition is of metasomatic genesis, occasionally
associated with fissure-filling. The ore is massive, fine-
grained in texture, generally associated with banded ore
formed by impregnation. Copper content of the ore is
3.5% in average, more than 402 of sulphur being con-
tained. The ores poor in copper and rich in sulphur are
used in manufacture of sulphuric acid. The large ore-
deposite of the Besshi mine is clearly related to the
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amphibolite genetically, but in the cases of the other
mines any ore-bringer can not be recognized in the
vicinity of the ore-deposits. The Besshi mine, the most
prominent deposit among the cupriferous pyrite depo-
sits in Japan, is situated in the lofty mountain district
about 12 km. to the south of Niithama. It has bheen
worked since 1690 and the deepest level now being
worked attains more than 1,200 m. along the dip from
the outcrop. The ore-deposit crops out on the northern
slope of the Central Mountain Range, extending about
1,600 m. along the strike. Two ore bodies, consisting
of massive cupriferous pyrite ore, are united to form
a thick ore shoot at the east end of the ore-deposit. The
thickness of respective ore body is usually about 1 m.,
the united one being 7.2 m. in maximnm. Between
these two ore bodies, there are two more ore bodies of
different types consisting of banded ore and high-grade
chalcopyrite ore. The banded ore means the green-
schist thinly interbanded with thin layers of pyritic ore,
and its thickness varies from 60 cm. to 6 m. Although
this banded ore is generally low-grade.in copper, the
vein-formed high-grade chalcopyrite ore cutting through
the banded ore contains about 10% of copper, and its
thickness varies from 1.5 m.to 6 m. This high-grade ore
was found to continue downward to 12th level, but it is
not met with in the present working places in the lower
levels. Besides the Besshi mine, the cupriferous pyrite
deposits of the same type are nmow under working at
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several mines such as Shirataki, Iyo, Kamegamori and
Motoyasu, but these deposits are of rather small dimen-
sions in mm.parison with those of the Besshi mine.

Antimony ore. In several places in the terrain of
crystalline schists, small antimony ore-deposits are
found to occur as veins, but they have no economic
importance at present. The Ichinokawa mine which
was well known as the leading producer of antimony
ore in the world about 35 wears ago, is now
abandoned.

Chrome ore. Chromite deposit in dunite near Mt.,
Higashi-akaishi was worked about 13 years ago at the
Alkaishi mine, but when the writer wvisited, the mine
was out of work and the character of the deposit was
not studied.



