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{ Abstract)
GEOLOGY

Mikabu Series |(Pre-Carboniferous) cousists of
epidote-chlorite-schist and graphite-sehist, and is found in &
emall area at the northwestern corner of the sheet map area,
extending to the Kuma sheet on the north. The strati
strike N 60° E and dip to northwest at angles ranging
from 40° to 60° and show monoelinal structare.

Kume Series(Pre-Carboniferous)  is composed mainly
of green or gray phyllite intercalating quarizite, sandstone,
limestone and schalstein. It is developed mainly near
the northern corner of the sheet map area lying on the
southern side of the Mikabu Series from which it is
separated by a fault ranning from northeast to southwest.
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The extension of the series is divided into three zones by
two faoli-lines running nearly parallel to each other from
northeast to soothwest. In the northern zone, it is
composed mainly of green phyllite rich in chloriteid
substances, and intercalates thin layers of quartuite.
The strata strike N 60" E and dip to north at angles
varying from 40° to 60°.  In the middle zone it is built up
dominantly of gray plhyllite with some sandstone and
quartzite, striking N 40° to 80° E, and dipping about 60°
toward north. The strata are folded near the fault line.
In the southern zone where it consists of gray phyllite
with interealated erystalline limestone, red and green schal-
stein and gray or white quartzite, the strata strike from
east to west dipping toward north at angles varying from
40° to 60°, showing a monoclinal structure. No fossil being
found in the Kume Series, its age is not determined. But,
from its lithological characters, it seems to be older than
the Upper Palagozoic Chichibu Systerm. The areal houn-
dary between these two formations is marked by a fanlt
ranning from northeast to southwest.

Chichibu System (Permo-Carboniferous) consists
mainly of gray to black or green slate and fine-grained
gray or dark gpray sandstone, White to zray or reddish
tinged hornstone with occasional radiolarian remains,
green schalstein ricl in chloritic matter or epidote, red or
purple schalstein eontaining haematite, white or aray fine
crystalline limestone are intercalated in the System. The
limestone is locally fossiliferous. Permo-Carboniferons

-

Fusulinid fornminifera such as  Fusuling, Selhtwagerina,
Neasehwagerina, Verbeckina, Neafusulinelle and some corals
such as Lonsdaleia, ete. were detected from the limestone.
This system ocenpies the northern half of the sheet map
ared, and iz cat by many faolts, Three remarkable strike-
faults, Ochimen, Takano and Hokesu, running nearly
from east io west seem to be reverse or t.hru;st. faults. The
general strike of the strata is from east to woest and dip-
angles vary from 30° to 80° to north, The thickmness of
the whole system can not easily be measured, on aceount
of frequent occurrences of several faults. The southern
boundary is well defined by fanlts which separate it from
the Jurassic Akigawa Series and the Jura-Cretaceous
Torinosu-Ryoseki Series,

Kokuzisan Series  may be, as already mentioned in
the explanatory text of the Susaki sheet, divided into two
beds ; the upper and the lower. A foraminiferal fossil
Schaagering has been fonnd in the limestone in the lower
hed at Miyanoura in Takagawa-mura, Tosa. On this
secotnt, the lower bed is here incloded in the Chichibn
Systemm, only the upper bed being mapped as the Kokuzosan
Series. The series lies on the Chichibu Rystem as its
upward continuous strata and comsisiz of sandstone,
hornstone and slate. It strikes nearly from east to west
and dips to north at about 70°, The thickness of this
monoelinal strata is measured to be 700 m.

Triassie Series  consists of gray sandstone, dark gray
shale, chert and limestome, and is found in a narrow hell,
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elongated from east to west, at Taho, being bounded on
the north and south by two subparallel fanlts between the
Chichibun System and the Torinosu Beries. The general
strike is about from enst to west and the dip to north at
about 60°, forming monoelinal sirata. The thickness of
the series is estimated at about 300 m. This series was
refarred as the Meekoceras Bed by Dr. Yehara, a number of
Ammonitez and Preudomonolis belonging to the Lower
Triassic Skytic epoch being described from it. Later Dr.
&, Bhimizu described also the above fossils and some
additional species (as listed on p. 12 of the Japanese text),
most of which are of the Columbitan Btage of Skytie, only
one Ammonites Progreestes afl. haniele Welter being of the
Carnie,

Akigawa Series iz a continuation of the same found in
the neighbouring sheet of Snzaki on the east. Two beds,
the upper and the lower, are recognized.

The Lower Beds consist chiefly of sandstone and shale,
intercalating radiolarian shale and conglomerate. The
sandstone is light gray or gray in colour and fine to coarse
grained. The shale is generally hard, compact and
massive, but some part of it show clearly stratification and
exfoliate on exposure. The radiclarian shale is red or
purple in eolour, showing stratification and easily disinteg-
rates into slabs on exposure. It is composed chiefly of
clayey matter mixed with brown dust of iron oxide and
radiolarian remains. The conglomerate is made up of
pebbles of slate, hornstone, quartzite and others of pea or

o
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nut size cemented by fine sand and clay. The Lower beds
are found well developed in the southern part of the sheet,
occapying a wide zonal area extending from east to west.
In the east, the strata have a curved strike, changing from
N 40° W to E-W and next to N 60" E, as observed from
west to east, and dip to north at angles between 50° and 80°,
In the west, however, the strata generally strike almost
E-W and dip to north at angles ranging from 50° to S0°.

The Upper Beds oceur in & small area aroond
Takanoko and are composed of sandstone and shale with
one layer of red shale. The sandstone and shale are seen
in places in fine alternation. Between the Upper and
Lower beds is found a fault trending from east to west.
The strike of the Upper beds is about N 70° E or E-W and
the dip is 80° to 80° toward north.

Shimanto Series is composed commonly of gray
shale and medium grained sandstone associated with
conglomerate, radioclarian shale, hornstone and Bmestone.
The series may be divided info three beds, namely:
the lower, sandatone and shale with radiclarian shale

" and hornstone; the miiddle, sandstone and shale ; the

upper, sandsfone and shale with fossiliferons limestone.
The total thickness of the whole series is about 5,000 metres,
The strata strike, at Fojinokawa, N 50° E, dipping to NW
at 40° to 60°; at Mt. Kiritate, from East to West, dipping
to N at about 70°; and along the middle course of the river
Yusuwara, the series run N 60° W, dipping to N'W at 60°
to 80°. The limestone at Miyanaro embeds some eoral-
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line fossils quite similar to those of the Torinosu Series, 8o
that the upper, sandstone and shale beds may be identical
with the Torinosa Series or the Upper Jurassic, and the
middle and lower beds may belong to the older Jurassic.

Torinosu-Ryoseki Series (Upper Jurassie-Lower Creta-
cous) is built up of shale, sandstone, conglomerate and
limestone. The conglomerate found in the lower part of
the series contains pebbles of green and red cherts and
that in the opper part, cobbles of sandstone, shale, gray
chert and porphyrite. The former is sometimes fossilife-
rous, Trigonia kikuchiane Yok, and T. pocilliformis Yok.
having been found at Takagawamura. The limestone,
gray to dark gray in colour, occurs in the shale at two or
three horizons, and is prolific in fossils snch as reef-boilding
corals, Stromatopora, Chaeletopsis, calcareous algae, Clidaris
and some brachiopoda. The series is found as if squeezed,
between the two masses of the Palaeozoic Chichibu strata
or hetween the Palaeozoic and the Jurassie Akigawa series,
thus forming roughly three belts arranged along the three
prominent fanlts, Ochimen, Takano and Iokezu, men-
tioned before. The general strike is from east to west
and the dip anglez vary from 40° to 80" to north, rarely to
gouth. The thickness iz measored at about 500 metres,
The fossils of Trigonia from the conglomerate at Takagawa-
mura are of the Lower Cretaceons, but other fossils from
the Torinosu limestone layers indicate that the greater part
of the series belong to the Upper Jurassic.

Upper Cretaceonus  eomzists of the sandstone and shale

PN i —

zone intercalated with conglomerate in the lower part and
the shale zome in the upper. The lower zone is found
lying around Miz, Makinoyama and Izumigamori in the
western part of the area occupied by the series, striking
from east to west and dipping northward at about 50°.
These monoclinal strata attain gbout 1,500 metres in
thickness. The upper zone lies to the east of the former,
and is built up chiefly of shale and sandy shale with inter-
calated minor layers of medivm-rrained, gray or greenish
sandstone and conglomerate. The sandy shale is gray
and fossiliferous. Tnoceramus efr. reqularis 4'Orb, L
winejimengis Yehara and a few echinoids are found at
many places. The strata around Narifuji are broken into
many blocks by transverse and longitudinal fanlts. The
series changes ifs strike from N 20° W to N 40° E, forming
two synclines and one anticline. The tofal thickness of
the Upper Cretaceous is estimated at about 500 metres.

Pleistocene covers river-terraces near Nomura-machi
and Uwonashi, and is composed of clay, sand snd gravel,
forming horizontal layers and attaining 20 metres in
maximum thickness,

_Recent  consisting of sand, gravel and clay, forms

alluvial plains along rivers and sea ¢oast.

Granite-Porphyry  occurs as dikes introded inio the
Upper Cretaceous shale and sandstone zone near Izumiga-
mori. These dikes may be apopliyses branched off from
the Biotite-granite mass exposed on Mt. Takatsuki in the

neighbouring Uwajima sheet. The rock is gray in eciour
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and granular in fexture, but it partly shows rather
porphyritic texture. The chief components are quartz,
orthoclase, biotite and muscovite, accompanying magmne-
tite, zircon, apatite, epidote and kaoline. Porphyritically
contained in the rock are some orthoclase crystals, having
prismatie habit and in albite or carlsbad twinning,

Quartz-Porphyry  occurs as dikes intruded into the
Upper Cretaceous Series at the northern flank of Mt
Izumigamori, It is porphyritic in texture, and is com-
posed chiefly of quartz and orthoclase, containing zireon,
magnetite, apatite, biotite as accessory minerals.

Gabbro  is found infruding into the pre-Carboniferous
Kume Series, the Upper Palacozoic Chichibu System as
well as the Torinosu Series as huge sheets or large masses
at Ogura and Murashima in the north, and also at
Ongawauchi and Kamagawa in the central part of the
sheet. Small dikes of this rock are also found at Onji and
Matsndani. Commonly it is granolar in textors and
green in colour, but sometimes gray or dark green.
Titan-augite and labradorite are chief components of the
rock and chlorite, epidote, magnetite, ilmenite and caleite
are accessory minerals. Tt is partially altered into a green
serpentinized rock, rich in chlorite, epidote and serpentine.
In places, especially in the periphery of the masses, it
is associated with serpentine as seen at Ogura and
Ongawauchi,

Serpentine  veeurs intruding into the Upper Palaso-
zoie Chichibo System as sheets or dikes, often assoeiated
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with schalstein. The rock is green or dark green in
colour and is composed chiefly of fibrous gerpentine and
chloritoid substance mixed with magnetite, chromite and
ilmenite grains.

Diabage  is found intruding into the Chichibu system
in the form of dikes or shests. Some are fine in textore,
while others are mostly mediom to coarse crystalline,
The rock is green in colour, and is composed chiefly of
labradorite and augite, showing diabasic structure and
Leing assoeiated with epidote, zeolite, magnetite, chromite
and caleite. The dikes exposed at Otado near Ochimen
and Rokncho in Yusuwaramnra contain sbundant horn-
blende and andesine, besides orthoclase and quartz which
are seen in inferstial spaces of andesine, go that it may he
an acidic type of the diabase to be correcily called as
Diorite-Porphyrite.

Liparite  occurs intruding into the Shimanto Series
at Ohata and into the Upper Cretaceous at Izamigamori in
the form of dikes. If is gray in colonr, being often altersd
brown by weathering. It contains quarts and orthoclase
as phenocrysts in a felsitic groundmass.

ECONOMIC GEOLOGY

Copper Ore iz found as cupriferons pyrite deposits.
In the Upper Palaeozoic rocks at Kochimuki in the Kaeli
Prefecture, and Ebisu and Ryutoku in the Ehime Prefee-
ture. These deposits are of the bedded vein type of small
scale, the ore consisting of minute grains of pyrite
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disseminated into the slate or other eountry rocks. They
are, however, under prospecting only and are not produc-
tive at present.

Chrome Ore  was once mined at Iss and Nagano in
the Kochi Prefecture, Ogura and Ongawanchi in the
Ehime FPrefecture and other places, but none of them is
worked now. The deposits are pockets formed by concen-
tration of chrome iren ore in the serpentine.

Mercury Ore  was worked nntil some months ago at
Fojinokawa, Hiyoshi in the Ehime Prefecture. The
deposit iz a quartz vein impregnated with ecinnabar,
traversing the Shimanto Series,

Manganese Ore which is the quartzite of the
Chichibu Bystem locally impregnated with manganese ore,
was prospected or mined many years ago at Shimo-Twa,
Uwamachi and Nomura in the Higashi-Uwa District, and
Uonashi and Dwoi in the Kita-Uwa District.

Potter’s Clay obtained from the Recent and
Pleistocene sediments is utilized for mananfactaring roofing
tiles to meet local demands.

Lime  is produced at several places by burning lime-
stones of the Chichibu syztem and Torinosu Series as for
the fertilizor for rice-fields.

Building Stones  are got from sandstones and lime-
stones in the Palaseozoic and Mesozoic Systomes, especially
sandstone of the Upper Cretaceous which is very easy to
be carved for any desired form.

Mineral Springs  which are alkaline in nature gsh
out at Takase, Oyabu, Tkenono in Higashi-Uws, Ehime
Prefecture. They are used for baths on heating,




