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(Abstract)

The area mapped is divided into the Shikoku and the
Awaji areas with the Naruto strait in between. The former area
was surveyed by K. Hiravama and the latter by K. Tanaka.

TOPOGRAPHY

Topographically, the Shikoku area is divided into three
segments of nearly equall dimension: the first, the hilly
land in the southern part of the area; the second, the Asan-
range in the northern part; and the third, the alluvial plain
of the Yoshino river. These three kinds of topographical fea-
tures were formed under the influences of the agencies of
former and present Yoshino river. The hilly land in the sou-
thern part is in the old stage of dissection and seems to have
been once subsided. Along the foot of the hilly land there



—_ 2 —

are terraces. The broad alluvial plain along the Yoshino river
is a reclaimed drowned valley of the former Yoshino river.
The Asan-range on the northern bank of the Yoshino river
is the uplifted mountain after Pleistocene age. It is bounded
by a straight steep cliff (probably fault scarp) in the south.
The flat-topped Asan-range, about 500 m high, gently slants
eastwards into the Naruto strait. Along the coast of the
Naruto strait, small scaled dunes are found.

Awaji Island is topographically divided into the eastern
Yuzuruha and the western Fukura mountain blocks. In the
former, a flat-topped range, about 500 m high, runs from
northeast to southwest and gently slants westwards, while in
the latter a hilly land with a height of from 150 m to 100 m pre-
vails. The southern margin of the Yuzuruha mountain block
shows a topographical feature of fault coast being fringed
by many facets of from 200m to 100 m high. Terraces are

found at several places along the southern coast.

GEOLOGY

The area mapped is divided into two tectonic units, the
Inner and the Outer, by the Median Dislocation Line which
is not actually seen in this area, being hidden under the
alluvial plain along the Yoshino river. The Inner Zone consists
chiefly of the Izumi group (Upper Senonian) and Awaji group
(Plio-Pleistocene) and the Outer consists of the Sambagawa
metamorphic rocks (probably metamorphic facies of the Pale-
ozoic strata).

SAMBAGAWA METAMORPHIG ROCKS

The southern half of the Shikoku area and Nushima,
small island located just south of the Awaji Island, are
occupied by these rocks. The rocks have almost east-west
schistosity dipping to the north and south. The apparent
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succession of the schistose rocks is as follows :
upper 4. alternation of green schist and black schist
t (with quartz schist)
l 3. green schist (with quartz schist)
I 2. green schist and green phyllite (partly with
i quartz schist)

lower 1. black phyllite (with schistose sandstone and

quartz schist)

1. Black phyllite forms a thick bed interbedding the
schistose sandstone. In this rock, minor foldings and false
cleavages are especially frequent. It consists of quartz, sericite
and graphite, and carries abundant minute lenses and veinlets
of quartz. Interbedded schistose sandstone is dark or grey in
color with rather indistinct schistosity and is constituted of
porphyroblastic quartz and albite, minute scales of sericite,
black carbonaceous substances, a few quantity of blastopor-
phyritic common augite and other accessories. In the southern
part of the area there crop out green phyllite and clayslate.
The former is constructed chiefly of flaky chlorite and seri-
cite, and the latter of carbonaceous substances and small
flaky sericite. Quartz schist changes to sericite-quartz schist
in occasion.

2 In Green schist and green phyllite (partly with quartz
schist) the phyllitic members occur especially in the lower
zone. The main type is green schist with yellowish green
bands of epidote. Actinolite-chlorite-epidote-albite schist is
the common green schist in this horizon. Albite never
occurs as ‘“‘spots’” i e rounded or ovoidal porphyro-
blasts. One of the other types of green schists is actinolite-
albite schist, interbedded as thin layers in the above-mentioned
green schist or in black phyllite. In the actinolite-chlo-
rite-epidote-albite schist, calcite-stilpnomelane-chlorite-quartz
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schist is interbedded in one meter wide bands. In some areas
piedmontite-sericite-quartz schist and quartz schist are found.

3. Green schist zone comprises spotted green schist,
piedmontite-bearing schist, glaucophane-bearing schist, and
others. The spotted green schist is represented by actinolite-
epidote-chlorite schist carrying albite-spots, 0.2~0.8 mm
across in size. The spots include small crystals of epidote,
titanite, actinolite, etc., arranged mostly parallel to the
schistosity, though in some cases, in curved rows indicating
rotations of the spots. Generally, the spots increase their
sizes as well as their quantities towards upper horizons,
where they reach as much as nearly 80~90 9 of the bulk of
the rock. All of the cupriferous pyrite ores, though they are
too small to be worked, are deposited in this horizon. Pied-
montite-sericite-quartz schist occurs in rather thin bands less
than 15m in thickness, but well continues in the horizontal
direction in the field. The rock is pink in color, siliceous,
and carries piedmontite, quartz, sericite, and a few amount
of hematite, garnet, and others. Occasionally it grades into
quartz schist. Epidote-sericite-glaucophane-albite schist occurs
in thin layers.

4. Alternation of green schist and black schist appears
in intimate alternation and is distributed chiefly in the
northern part of the crystalline schists area along the Yoshino
river. It is characterized by albite spots in both areas. Black
schist is composed mainly of graphite-sericite-albite-quartz
schist with “angen ”’-formed albite spots of about 0.5~2mm
in diameter, including graphite, quartz and garnet inclusions.
Garnet porphyroblasts are scattered occasionally through the
rock. Piedmontite-sericite-quartz schist, of much the same
with that in horizon (3), is interbedded as thin layers in
the spotted black schist, actinolite-epidote-chlorite-albite
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schist is the main member of the upper horizon of the
crystalline schists. Spots increase in quantity and in size in
the northern part of the area. The aggregation of the spots
in bands is occasionally observed; there, more than 90 9§ in
volume of the rock is composed of albite spots. The charac-
ters of albite spots are same as those above mentioned.
Garnet is found occasionally as porphyroblasts of 1.5mm
in diameter. One of the other types of green schists in
albite-epidote-hornblende schist, consists of hornblende,
epidote, clinozoisite, and others.
IZUMI GROUP (so-called Izumi Sandstone)

This group in the area ranges in the nearly whole of the
Hetonaian series in the Japanese stratigraphical classification,
which corresponds generally to the Upper Senonian of the
European standard. The group is divided in descending order
as follows:

8. Upper sandstone member
7. Fine sandstone member
—fault-
Upper sandstone, shale and conglomerate member
Upper sandstone and shale member
Lower sandstone member
Lower sandstone and shale member

MW o oo

Lower sandstone, shale and conglomerate member
1. Shale member

The total thickness exceeds 6,000 m. Each member conforma-

bly lies one after another.

1. Shale member crops out in a small area in the north-
western part of the mapped area. This black shale continues
to the same strata in Wakimachi Sheet Map neighbouring to
the west of this sheet map. In the present area, this shale
attains about 300 m in thickness, but the total thickness of
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this strata is 800m. It is black in color, having no clear
bedding plane. By weathering it turns white and crumbles
into fine angular pieces.

2. Lower sandstone, shale and conglomerate member
(alternations of black shale, greenish grey sandstone, green
tuff and conglomerate) are widely exposed on the black shale,
attaining more than Q, 000m in thickness. The tuffaceous
sandstone attains as thick as 50m. It is green in color and
contains rhyolitic tuff. Sandstone has the same appearance
as that of the lower horizon and locally grades into con-
glomeratic one. Gravels of the conglomerate are less than a
fist in size, consisting chiefly of clayslate, quartzite, and
chert of the Paleozoic formation. Absence of granitic pebbles
is noticeable.

3. Lower sandstone and shale member consists mainly
of alternations of sandstone and shale in which sandstone is
predominant, and is intercalated with conglomerate, thin
bedded alternations of sandstone and shale, tuffaceous and
siliceous rocks. Sandstone is medium-to fine-grained and
green, greenish grey to bluish grey in color, but turns
yellow to yellowish white by weathering. Shale is black to
dark grey in color, and has no clear bedding plane. Tufface-
ous and siliceous rocks are accompanied with each other,
and the former are composed of green to greenish grey
rhyolitic tuff and tuffaceous sandstone, and the latter of white
massive to thin-bedded chert and hard siliceous shale or
sandy shale. The lithologic features of the upper members
described below are similar to those of this member, unless
otherwise stated. This member yields Inoceramus shikotanensis
Nacao & Marsumoro, other bivalves and Awchaeozostera sp. .
The thickness is estimated to be more than 2,500 m.

4. Lower sandstone member with the thickness of about
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200 m, changes laterally from massive: sandstone to alterna-
tion of sandstone and shale, in which sandstone very much
predominates. It is intercalated with tuffaceous and siliceous
rocks.

5. Upper sandstone and shale member is nearly 600 m
thick and is lithologically similar to the lower sandstone
and shale member, but the intercalating beds are rather
rare.

6. Upper sandstone, shale and conglomerate member is
characterized by alternation of sandstone and shale in which
sandstone layer grades frequently into conglomerate in the
lower part. Conglomerate is composed mainly of fist-to half
fist-sized, well sorted and rounded gravels of chert,
sandstone of older rocks, porphyry and granitic rocks. Shale,
thin bedded alternation of sandstone and shale, and conglo-
merate are intercalated. It is estimated to be more than
1,100 m in thickness.

7. Fine sandstone member consists mainly of silty fine
sandstone and fine sandy siltstone, and is intercalated with
conglomerate, medium-grained sandstone, shale, alternation
of sandstone and shale, and tuffaceous rocks. Silty fine
sandstone and fine sandy siltstone are black or dark grey in
color, massive, and, by weathering, turn grey or greyish
white and often crumble in onion-structure. They contain
minute pieces of carbonaceous matters, marly nodules, and
fossiliferous calcareous nodules which yield a great amount
of Inoceramus sp. and Neophylloceras sp..

8. Upper sandstone member consists mainly of massive
and coarse to medium-grained sandstone which turns white
or yellowish white in color by weathering and contains
minute pieces of carbonaceous matters in great quantities
and occasionally fragments of plant fossils. Silty fine sand-
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stone or fine sandy siltstone, conglomerate, alternation of
sandstone and shale, tuffaceous rock and very thin coal
seams are intercalated. The basal part of this member is
locally occupied by conglomerate or very coarse sandstone
which often contains shell fossils, namely Inoceramus sp.,
other bivalves, Rhynchonella cfr. plicatoloides Sto1ICZKA etc.
The thickness attains over 250 m.
AWAJI GROUP
This group overlies unconformably the Izumi group, but
is thrusted by the latter in the southern coastal region. It is
divided into clay bed in the lower part and cross-bedded
sand and gravel bed in the upper. Clay bed is intercalated
with lignite seams and contain several plant fossils, among
which Metasequoia is worthy of mention. The age of this
group is presumably Plio-Pleistocene.
PLEISTOCENE SERIES
It is composed of sand, grevel, and clay, forming terraces
along the southern coast of the Awaji Island and along the
foot of the Asan-range and the hills of Tokushima area.
RECENT
It consists of sand, clay, and gravel, and is found in
alluvial fan, alluvial plains along rivers and coasts, and also
in sand dunes.
STRUCTURE
The structure is most complicated in the Sambagawa
metamorphic rock region. The rocks have almost east-west
strike, dipping to the north in the northern part of the meta-
morphic rock region. And this part is divided into three blocks
by the two faults in the direction of northwest-southeast. The
southern half of the region is divided also into three parts
by the two faults crossing from northeast to southwest.

In each part, the strike is almost in the same direction of
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east-west, but the dip is either northwards or southwards.

In the Izumi group at Tokushima pref. monoclinal struc-
tures prevail, striking in a northeasterly direction and dipping
to the southeast. A reverse fault runs almost west to east
through the southern part of the area from the neighbouring
Wakimachi Sheet Map area. The strata of the south of this
fault are so complicated in structure that their structural
relation to the north of the fault is not distinct.

The tectonic events which occurred successively in the
Awaji area may be systematized as follows:

1) A great fault, so called “Median Dislocation Line”
dividing the Southwestern Japan into the Inner and Outer
Zones, by means of which the Izumi group adjoins the
Sambagawa metamorphic rocks, and the monoclinal structure
as a whole of the Izumi group.

2a) Major faults striking nearly from north to south, and
minor faults and foldings, caused by the horizontal displace-
ments of the Izumi group.

2b) Foldings and faultings, among which thrustings are
predominant, with nearly east-west direction and tear faults
striking nearly from north to south in the Izumi group
region.

3) A thrust which bounds the Izumi group against the
Awaji group.

Generally speaking, the Izumi group in the area shows
monoclinal structure, striking in a northeasterly direction
and dipping to the southeast with angles varying from 30° to
50°, except for the southern part where the structure is
complicated by faultings and foldings which occurred before
the deposition of the Awaji group. The Izumi group region is
divided into three blocks with two major faults running
almost from north to south. Near these faults, the strikes
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of strata change from the general trend to nearly north-south
and dip-angles hecome larger.

The Awaji group along the southern coast is thrusted
by the Izumi group and inclines towards northwest with
angle that varies from 20° to 30° owing to the tilting
caused by the thrusting before the deposition of terrace

sediments.

ECONOMIC GEOLOGY

Lignite

Lignites are found at several places in clay beds of the
Awaji group. But only in Kasya coal mine, Takahagi, Kasyt
village, the lowest of the three lignite seams with the
thickness of about 1.10 m is now under working. The
lignite is woody and shows the calorific value of about
3,600. The ﬁrobable amounts are estimated to be several
ten thousand tons. The monthly production is about 700t in
March, 1949.

Tile Clay

The clay of the Awaji group in Ama town (Awaji Island)
and some diluvial and alluvial clays in Horie village, Itano
district, Tokushima pref. are locally used for tile working.

Building Stone

The sandstone of the Izumi group and green schist of
Sambagawa metamorphic rocks are quarried at several places

for building stone of local uses.
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