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GEOLOGY

General remarks

The area of this sheet-map is located on the western side of the
Wakasa bay, the northern part of the central Japan, and occupies the
eastern end of the so-called “San' in green tuff formation” in the coastal
region of the Sea of Japan. The Miocene rocks, consisting of conglom-
erate, sandstone, mudstone, andesitic to basaltic lava, tuff-breccia and
tuff, overlie unconformably Cretaceous granitic rocks. These Miocene

rocks are called the Yosa group.



The Neogene granitic rock is intruded into the Cretaceous granitic
rocks and the Yosa group. The andesite covers the Yosa group.

The summary of geology of the area is shown in Table 1.

Table 1
Geologic Age Formations Igneous Rocks
%‘ Recent Alluvial and talus deposits
5
K R T .
5 Pleistocene errace deposits
]
Pliocene ““ Andesite Andesite
Granodiorite
E Kirihata tuff member Andesite
o o
2 &
8 ] mudstone member
S| » . &
§ Miocene g | Sandstone and mudstone
§ member -~ -
> -
Conglomerate
. member
volcanics Andesite or basalt
(member)
Granites
-2
Q
S
R
2
2
8 R
g QOura formation
&
Paleozoic

The Paleozoic rocks occur only in the southeastern corner of the
area, and is named the Oura formation. The rocks are chiefly clayslate
and sandstone metamorphosed into massive, hard and dark purplish

hornfels by granite.



Granites

The rock is petrographically divided into the following three types,
namely the Coarse-grained granite, Medium- to fine-grained granite and
Younger granite.

The Coarse-grained granite is in contact with the Paleozoic rocks
altered to hornfels. It is composed of bhiotite granite and hornblende-
biotite granite, the latter of which has more inclusions of basic rocks
than the former. Both granites are generally coarse-grained, and bear
aplite and pegmatite veins. But at some places close to the Paleozoic
rocks, they are medium-grained or porphyritic in texture.

The medium- to fine-grained granite is not obvious in relation to
the Coarse-grained granite. It is homogeneous in mineral composition,
holding no inclusions. The zonal structure of the plagioclase is more
developed than that of the other granites. The mafic mineral is biotite
and hornblende.

The Younger granite is intruded into the Coarse-grained granite,
and has a few of small round inclusions of the Coarse-grained granite.
It is less in mafic minerals and richer in alkali-feldspar than the other
granites.

Yosa group

The Yosa group covers the granite with an unconformity in the
northeastern and northwestern parts of the area, and is lithologically
divided into five members, namely the Noma volcanics, the conglomerate
member, the sandstone and mudstone member, the mudstone member
and the Kirihata tuff member.

The Noma volcanics cover granites, and partly rests on the mud-
stone in the eastern part. They are composed of complicated accumula-
tion of lava, tuff-breccia, tuff and scoriaceous sediments of basalt to
andesite. The lava shows often onion-structure, and the tuff-breccia
changes into volcanic conglomerate, thinning out towards east.

The conglomerate member is composed mainly of conglomerate,
overlying granite with an unconformity. Pebbles of the conglomerate
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are chiefly granite, partly quartz porphyry, quartzite, hornfels and the same
ones as the Noma volcanics. The pebbles of volcanic rocks increase
in amount upwards.

The sandstone and mudstone member overlies the Noma volcanics
and conglomerate, and consists of greyish brown arkosic sandstone,
greyish mudstone, greyish green tuff and yellowish tuffaceous mudstone.
The member often contains fragments of plant fossils, and thin beds of
lignite in the upper horizon. The tuffaceous mudstone yields plant
fossils, such as Taxodium distichum, Quercus acutssima, etc.

The mudstone member lies over granite in the western area of this
sheet-map, and the basal conglomerate is not found.

The Kirihata tuff member overlies the mudstone member and granite.
The main constituent of the lower part is andesitic tuff and tuff-breccia
intercalating green sandstone, and that of the upper part is hard tuff.

As a whole, the group is middle to upper Miocene in age, more
than 700m in thickness, and shows generally monoclinal structure inclining
to the east in the northeastern part of the area, and basin structure of

a small scale in the western part.

Granodiorite

The rock is intruded into the Neogene formation, which is chloritized
or silicified and included in the granodiorite as many big xenolithes.
The rock has no basic inclusions as seen in the Coarse-grained granite.
The amount of plagioclase is larger than that of any above-mentioned
granites. A lot of sericite is produced in plagioclase, and biotite is

generally altered to chlorite.

Andesite and its dyke

The rock, compact and hard, is intruded into the Neogene forma-
tion and overlies the sediments. The phenocrysts are plagioclase and
chloritized mafic minerals, and the groundmass consists of plagioclase,

monoclinic pyroxene, rhombic pyroxene, glass, iron ore, etc.



Quaternary

The river terrace is seen along the valley of the Takeno and the
Noda rivers. Its sediments are alternations of gravel, sand and clay.

Talus deposits composed of breccias of granite and arkosic sand are
found in the coastal region along the Miyazu bay.

Alluvial deposits composed of gravel, sand and clay are distributed
along the rivers and in the coastal region.

Beach sands are seen on the coast line. A remarkable sand spit,
named the Amano-hashidate, about 3 km long, has been caused by the

coast-stream in the Miyazu bay.

ECONOMIC GEOLOGY

Pegmatite

A lot of small pegmatite is formed in the Coarse-grained granite
and Younger granite, but any of them is not under working. They
are mainly composed of quartz and alkali-feldspar, and contain minerals
such as ilmenite, zircon, monazite, fergusonite, titanite, tscheffkinite,

allanite and xenotime.

Building stone

The Coarse-grained granite (hornblende-biotite granite) and Medium-
to fine-grained granite are quarried chiefly for public works and tomb-
stone. Their production is about 600 tons a year. The tuff is quarried

on a small scale for local uses.

Appendix : The Tango Earthquake of 1927

The destructive earthquake took place on Mar. 7, 1927 at 18 h
27.6min. on the western side of the Wakasa bay, which is called the
great Tango earthquake. The epicenter of the primary shock was in
the northwestern corner of the area mapped, near Go-mura (Ga village).



Two independent faults were caused in the earthquake. The northern
Go-mura fault has a length about 18km, trending NNW-SSE showing
0.6 m vertical and 2.7 m horizontal displacements in maximum at Go-
mura. The southern Yamada fault has a length about 7 km, trending
ENE-WSW, showing maximum displacement of 0.4 m vertically and
0.8 m horizontally at Kamiyamada. Each fault was caused in basement,
and distinct slickensides were marked in granite.

The earth movements regarding to the Tango earthquake have been
considered as an upthrow and southward shift of the west side of the
Go-mura fault, and upthrow and eastward shift of the north side of the
Yamada fault. The movement is a sort of block movements which
is commonly presumed in the vicinity of the Wakasa bay, from geomor-
phological, geological and geodesical evidences.

The earthquake fault of 1927 occurred along the fracture zone be-
tween two fault blocks composed of pre-Neogene rocks (=basement
formations and granites). The direction of displacement between the
two fault blocks marked by the earthquake coincides with that assumed

geologically or geodesically or geomorphologically.
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