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GEOLOGY

General Remarks

The area of this sheet-map is located in the western coastal
region of the Wakasa bay, the northern part of the central Japan.
The area is divided into two geological provinces. The one
occupies the southern part of the area, and is located in the
northeastern part of the so-called Maizuru zone, which is charac-
terized by linear structure and arrangement of Paleozoic and
Mesozoic sediments and the Yakuno intrusive rocks composed of
diabase, gabbro-diorite, ultrabasic rocks and felsite to granodiorite.
The other occupies the western part of the area, where sediments
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and volcanic rocks of Neogene age overlie granite.
The geological successions of the two geological provinces are
summarized in Table 1.

Paleozoic

The Paleozoic rocks are lithologically divided into the Oura
formation and the Maizuru group, which are bounded from each
other by a fault.

The Oura formation consists chiefly of dark greyish shale or
clayslate, which intercalates massive, dark greyish chert, greenish
or reddish purple “schalstein” and tuffaceous shale containing
radiolarians. The formation is intruded by the Yakuno intrusive
rocks or inserted into them as xenolithic masses, and is metamor-
phosed into hornfels by granite. It is non-fossiliferous, so the
correct geologic age is uncertain.

The Maizuru group of the area is composed of shale with
intercalations of sandstone. The shale is dark greyish in colour
and well bedded. The sandstone is dark greyish in colour,
massive and fine or medium in size. On the eastern side of the
area, the group has intercalations of conglomerate, which yields
Lepidolina sp. in the matrix and Lepidolina cf. toriyamai K. in
the limestone pebble. So the group is correlated with Kuma
series representing upper Permian in the Southern Kytusht.

Diabase

This holds in itself several narrow bands of Paleozoic sedi-
ments, and is sometimes intruded into the Paleozoic formation.
A part of the rock may be of Paleozoic age.

It is generally dark greenish, or partly purplish brown. It
is generally compact and equigranular. Principal constituents
are long prismatic plagioclase, pale light brownish hornblende
and pale monoclinic pyroxene, and the accessory minerals are
chlorite, epidote, etc.

Close to the granite, the rock-forming minerals of the diabase
are fresh, and biotite flakes are sometimes formed among the



minerals.

Gabbro-diorite

The rock is intruded into the Paleozoic formation and diabase,
parallel to their general trend NE-SW, but almost does not change
the character of the country rocks at the contact. It ranges
from gabbro to diorite in mineral composition. It is generally
massive and medium-grained, but partly coarse-grained. The
principal constituents are hornblende, plagioclase and monoclinic
pyroxene, and the accessory minerals are epidote, chlorite,
garnet, etc. They often show cataclastic structures.

Close to the granite, the rock forming minerals of the
gabbro-diorite are generally fresh, though the original crystal
forms are destroyed, and anthophyllite, green spinel or biotite is
found in some places.

Ultrabasic rocks

The rocks are intruded into the Paleozoic sediments and
gabbro-diorite, parallel to their general trend. The rocks are
chiefly peridotite or serpentine, and bear a small amount of
pyroxenite (monoclinic pyroxene). The peridotite consists prin-
cipally of olivine or serpentine, with a small amount of enstatite,
diopsidic pyroxene and chromite. Colourless amphibole, tremolite
and talc in the peridotite close to the granite are formed.

Felsite-granodiorite

The rock is intruded into the gabbro-diorite, diabase and
Paleozoic sediments, parallel to their general trend. The rock is
quartz diorite to granodiorite in mineral composition. It is fine-
grained to coarse-grained, and equigranular or porphyritic in
texture. The principal constituents are plagioclase, quartz,
alkali-feldspar (?) and mafic minerals, and they show cataclas-
tic structures.



Granite

The rock is intruded into the Paleozoic formation, diabase
and gabbro-diorite, which are altered to various metamorphic
rocks in the contact zone ranging about 1 km in width. It has
inclusions of basic rocks in some places. It is generally coarse-
grained, and bears aplite and pegmatite veins. But at some
places close to the Paleozoic sediments, it is medium-grained or
porphyritic in texture.

Rhyolite

The rock intrudes or overlies the Paleozoic formation and
diabase. It may be earliest Neogene in age. It consists of lava,
tuff-breccia and tuff. The lava is sometimes fluidal in texture.
The phenocrysts, such as quartz, alkali-feldspar, oligoclase and
chlorite-pseudomorph after biotite (?) are recognized. The
groundmass is glassy, and bears sericite and carbonate.

Uchiura group

The Uchiura group occurs in the eastern part of the area,
and rests on the rhyolite and older basement with an uncon-
formity. The group is composed of conglomerate, sandstone,
mudstone, altered andesite, tuff and tuff breccia.

The conglomerate and sandstone member is composed mainly
of basal conglomerate and sandstone. Pebbles of the conglomerate
are various in kinds of rocks, and assortments of the pebbles are
much affected by the kinds of the base rocks. The sandstone
occupies the upper part of the member, and is brown or greyish
brown in colour, often tuffaceous and massive, and often
intercalates thin lenses of conglomerate. The pebbles of this
conglomerate are chiefly Paleozoic chert and sandstone, granule
in size. The thickness of the member is about 60 m at the
southern part of the area, and becomes thinner towards the
north. In the northeastern part of the area, the member is
composed of tuffaceous sandstone of brownish colour, instead of



basal conglomerate.

The altered andesite member is composed of andesitic lava,
tuff, and tuff breccia, and rests conformably on the tuffaceous
sandstone in the northeastern part of the area. The andesitic
lava, chiefly intercalated in the tuff breccia, is dark greenish
grey or dark grey in colour, and shows remarkable onion cracks
on weathered surface. The rock-forming minerals are perfectly
altered into chlorite and carbonate minerals, but occasionally
hypersthene, augite and plagioclase are found.

The mudstone member is composed mainly of mudstone.
The mudstone is dark greyish in colour and well bedded. The
thickness of the member is about 100m. The member yields
fossils such as Vicarya yokoyamai T., Ostrea gravitesta Y. and
Anadara kakehataensis H. et N. in the lowest horizon.

As a whole, the group is middle Miocene in age, and shows
a basin structure, being centered towards the Uchiura bay. The
whole thickness is about 240 m, and upper limit is uncertain.

Yosa group

The Yosa group covers the granite with an unconformity in
the western part of the area, and is lithologically divided into
five members, namely the conglomerate member, the sandstone
and mudstone member, the altered andesite member, the hyper-
sthene andesite member, and tuff member.

The conglomerate member is composed of basal conglomerate,
about 200m thick and non-fossiliferous. Pebbles of the conglom-
erate are mainly granite, partly Paleozoic sandstone, chert,
clayslate or hornfels, and rarely andesite and green rocks. The
matrix of the conglomerate is coarse granitic sand, and well
cemented.

The sandstone and mudstone member, consists of greyish
arkosic sandstone and dark greyish or white greyish mudstone,
with thin intercalations of alternations of brownish fine mudstone
and sandstone which include fragments of plant fossils such as
Fagus sp. and Carpinus sp. The thickness of the member is



about 400 m.

The altered andesite member rests on the sediments of the
lower part of the Yosa group. It often shows onion structure.
The species of the original rock forming minerals except for
plagioclase of the groundmass are difficult to be determined on
account of alteration.

The hypersthene andesite member covers the sandstone and
mudstone member conformably (?). The rock is dark greyish,
compact and almost glassy or hypocrystalline, bearing a little
amount of phenocrysts, plagioclase and hypersthene.

The tuff member may be of the same geologic age with the
hypersthene andesite member. It is composed of tuffaceous
conglomerate, massive andesitic tuff and tuff breccia.

As a whole, the Yosa group is Miocene in age, and the lower
part including altered andesite is presumably correlated with the
Uchiura group by its rock facies. The upper limit is uncertain.

Quartz diorite  The rock is intruded into the sandstone of
the Yosa group and the black shale and the lower altered andesite
of the Uchiura group (in the area of the eastern neighbouring
Nokogirizaki sheet-map). Some parts of the rock are micrographic
in texture. The relative proportion of the felsic minerals to the
mafic is various. The principal mafic constituents are augite and
hypersthene, and the accessory minerals are hornblende, biotite,
chlorite, etc.

Quartz porphyry The rock intruded into the conglomerate of
the Yosa group, which has been silicified. The phenocrysts are
quartz and plagioclase, and the groundmass consists of plagio-
clase, quartz, carbonate, chlorite, etc.

Honjohama andesite The rock unconformably overlies the
conglomerate, mudstone, and tuff of the Yosa group, and intrudes
them in some places. The rock is augite-hypersthene andesite,
and the relative amount of augite to hypersthene is various.



Komoriyama andesite The rock overlies the Honjohama andes-
ite, and is chiefly composed of tuff breccia with intercalations of
lavas. The rock is hypersthene-augite andesite, which is rather
different from the Honjohama andesite, in higher crystallinity
and more abundant contents of mafic minerals.

Oyama andesite This overlies the sediments and altered andes-
ite of the Uchiura group, unconformably. The rock is hyper-
sthene-augite andesite, similar in texture to the lower part of the
upper agglomerate of the Aobasan andesite.

Andesite dykes These rocks intrude the altered andesite and
mudstone of the Uchiura group and the Oyama andesite. The
rock is hornblende-augite andesite.

Aobasan andesites The rocks are composed of lower agglom-
erate and upper agglomerate. The lower agglomerate covers the
rhyolite and the Uchiura group. This agglomerate is composed
of olivine-bearing augite-hypersthene andesite. The upper agglom-
erate comprises lava and agglomerate, which are olivine-bearing
augite-hypersthene andesite in the lower part and augite-bearing
hypersthene-olivine andesite in the upper part. The age of the
rock is presumably Plio-Pleistocene.

Quaternary

Alluvial deposits composed of gravel and sand are distributed
in the coastal region of the Wakasa bay. Sand dune is found
along the coast in some places. Talus deposits composed of large
breccias are found at the foot of Mt. Yuragatake, etc.

ECONOMIC GEOLOGY

Mineral deposits
Copper The ore deposits of small scales are formed in the



Paleozoic formation, which has been metamorphosed into hornfels
near the small stock of the granite. The principal constituents
of ores are chalcopyrite, pyrrhotite, pyrite, sphalerite, etc.

Building stone

The granite is quarried chiefly for public works. The produc-
tion is about 1,000 tons a month. The rhyolite and the altered
andesite are quarried in a small scale at the coast of the Uchiura
bay.
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