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(Abstract)

GEOLOGY

The area mapped is in the northeast portion of Tsugaru Pe-
ninsula which faces with southwestern Hokkaido across the
Tsugaru Strait. Geologically, it is covered exclusively by Neo-
gene and Quaternary rocks.

1. Neogene
The Neogene comprises the Fuyube, Nagane, Kodomari,
Shiwokoshi and Kanita formations in ascending order as the
main stratigraphic sequence, and includes the Horozuki volcanic
rocks, the Imabetsu andesites and the Karasudaké rhyolite as



prominent volcanic rocks contemporaneous to the stratigraphic
sequence. Beside them, basic rocks mostly hypabyssal are distin-
guished under the name of dolerite. The principal structural
feature displayed by the Neogene rock formations is an anticline,
which runs in parallel to the northeast coast and pitches north-
westwards. A broad synclinal belt stretches along the Imabetsu-
gawa (river) to the southwest of the anticline and separates most
Neogene rocks of this map-area from those of the westerly nei-
ghbouring Mimmaya and Kodomari map-areas, where some of
the above-cited Neogene formations are typically exposed.

The Fuyube formation of which only upper 100 meters is
exposed in this area consists of andesitic tuff, tuff breccia and
propylite intercalated with shale. Being subjected to alterations,
the volcanics are usually green in color or bleached white. A
part of tuff breccia is conglomeratic, carrying rounded pebbles of
not only Tertiary volcanic rocks, but also siliceous sediments
probably of Paleozoic basement.

The Nagane formation rests on the Fuyube formation, show-
ing a slight, local erosional break between them. It is a de-
posit about 200 meter thick, which consists of tuffaceous sand-
stone and tuff interbedded by a small amount of shale and
mudstone. Sandstone and tuff are composed of green-colored,
fine-grained, and andesitic material.

Shale and mudstone are same in character it those of the
overlying formation.

The Fuyube and Nagane formations may be correlated with
the Kunnui formation in southwestern Hokkaido.

The Kodomari formation at the base passes in rock facies
from the Nagane formation. Rhythmically well-stratified shale,
which belongs to the “hard shale” widely known in the Neogene
of northeast Japan, characterizes this formation, and non-stratified,
black mudstone occurs in a subordinate amount mostly in the
lower part. The beds of hard shale and mudstone sporadically
carry lenses or nodules of siliceous shale and marl, and rarely
contain remains of minute organisms such as cyclamina and



sponge spine.

The lower part of the formation has several intercalations of
andesitic tuff similar in character to that of the underlying
Nagane formation. The upper part is intercalated by beds of
rhyolitic tuff, which laterally swell in the north and pass into
the thick pile of Horozuki volcanic rocks. The thickness of the
Kodomari formation measures up to 700,meters on the southwestern
wing of the anticline, but exceedingly decreases in other places
where the Horozuki volcanic rocks interfinger. The abundance
of hard shale indicates this formation to be correlated with the
Yakumo formation in southwestern Hokkaidd, which is regarded
as later Miocene in age.

The Horozuki volcanic rocks occur as lava flows, dykes and
pyroclastic beds, consisting mostly of rhyolite and partly of
dacite. Near the coast of Horozuki on the southwestern wing
of anticline, a thick pile of the volcanics is seen, while it
interfingers with the Kodomari formation to the south, where
the trace of volcanism is indicated by thin intercalations of acidic
tuff in the hard shale. Along the northern coast on the north-
eastern wing of anticline, the volcanics are so much abundant as
to change place with the Kodomari formation in the Neogene
sequence. In such place the hard shale occurs as lenticular inter-
calations and fragments in the volcanics.

Rhyolite is mostly vitreous or non-porphyritic, but partly
porphyritic. Dacite is usually poor in phenocrysts and especially
scanty in mafic minerals.

Also in the area of the underlying Nagane formation, dacite
occurs as large and small bodies probably of dyke form. It is of
uncertain age, but is tentatively grouped into the Horozuki vol-
canic rocks because of the petrographic similarities.

The Horozuki volcanic rocks have suffered alterations such
as heavy devitrification, carbonitization, sericitization, chloritiza-
tion and opalization.

The dolerites, which are mostly olivine-augite dolerite, but
partly pass into basalt on one hand and into basic porphyrite or



gabbro on the other, occur as many sills, dykes and, particularly
in the eastern part of the map-area, as a large laccolithic mass
occupying the anticlinal core of the Neogene formations. The
rocks are massive or brecciated, and when fresh they have a
black color, but a considerable part is altered to dark green.

The dolerites penetrate the Neogene formations up to the
Kodomari, but never the succeeding Shiwokoshi, so their emplace-
ment are chiefly at the same time with the sedimentation of
upper part of the Kodomari.

The Shiwokoshi formation consists of diatomaceous mudstone
and pumiceous tuff breccia. These two kinds of rocks, together
with the contemporaneous Imabetsu andesites, alternate each
other in varying amounts and successions from place to place.

The mudstone occurs mostly in two beds. At the exposures
where the mudstone directly covers the hard shale of Kodomari
formation, no stratigraphic break is conceivable between them.
The mudstone is soft, massive, and light in weight, being re-
markably diatomaceous. It sporadically intercalates siliceous
shale and loose volcanic sand, and contains nodules of marl and
remains of sponge spine.

The pumiceous tuff breccia is accumulated mostly in three
beds. In the lower bed, the rock is rather tuffaceous, containing
few amount of breccias. The tuff is a consolidated, non-stratified
rock made up of porous glass or pumice, in which patches of
pumice and isolated grains of quartz, feldspar and biotite are
sparsely scattered. The tuff breccia contains abundant blocks of
very glassy, but remarkably porphyritic, fresh rhyolite in the
matrix composed of above-noted tuff. Some blocks of rhyolite
are more than 1 meter in diameter. Many are slightly rounded
in shape, and somewhat welded along the perphery with the
matrix, though never pressed into such flattened bodies as seen
in usual welded tuff. At any rate, these rhyolitic tuff breccia
and tuff are likely products of pyroclastic flows. Thin lava
flows of glassy rhyolite similar in character with the blocks in
the tuff breccia are rarely found.



The Shiwokoshi formation may be correlated with the Kuro-
matsunai formation in southwestern Hokkaidd, which is regarded
as late Miocene or early Pliocene. The rhyolitic rocks of the
formation are allied to the acidic effusives, which are common
in the upper Neogene of northeast Japan and are usually called
as dacitic rocks.

The Imabetsu andesites consist partly of quartz-bearing
pyroxene andesite contemporaneous to the uppermost of Kodoma-
ri formation, but mostly of pyroxene andesite alternating with
the Shiwokoshi formation.

The quarty-bearing pyroxene andesite occurs as lava and
dyke. It is characterized by sporadic phenocrysts of quartz and
abundant patches of basic inclusions. This rock is considerably
subjected to alterations.

Of the pyroxene andesite, three types are recognized. The
first type occurs mostly as tuff breccia and partly as lava in the
northern hilly land near the coast, and is characterized by the
coarseness as well as fewness of phenocrysts, the glassy character
of groundmass, and the abundance of inclusions. The second
constitutes several domes of lava and beds of tuff breccia in the
south, and is characterized by the abundance, but fine-grained
nature of phenocrysts. The third crops out as a neck penetrating
the Kodomari formation and the dolerites in the central part of
the area, and is characterized by rather high crystallinity of
groundmass. The mutual relation of three types is uncertain
because of the separate occurrences.

Most Imabetsu andesites may be allied to the andesites which
are widespread and stratigraphically equivalent to the Kuromatsu-
nai formation in southwestern Hokkaido.

The Karasudake rhyolite seems to form a small neck cutting
the Kodomari formation and the dolerites, and is not subjected
to alteration, so it is probably of nearly same time with the aci-
dic effusives of Shiwokoshi formation, although it is a porphyri-
tic biotite rhyolite and not so glassy as the rhyolite seen in the
Shiwokoshi, petrographically.



The Kanita formation is typically and widely exposed in the
Kanita map-area to the south. Its northern extension in the
Horozuki area is represented by a deposit only about 100 meters
thick, though the upper limit is not conclusively determined on
an account of bad exposures of rocks. This deposit is of marine
sediments, which comprise semi-consolidated, pumice-bearing
sandstone, conglomerate and mudstone, and contains molluscan
fossils in abundance. It inclines gently to the west, and its basal
conglomerate covers the pumiceous tuff breccia of Shiwokoshi
formation. The Kanita formation may be correlated with the
Setana formation of upper Pliocene in southwestern Hokkaiddo.

2. Quaternary

The Quaternary consists of the Hamana formation compo-
sing the western hilly land less than 100 meters high above the
sea-level, the terrace deposits covering the flat terraces less than
50 meters high above the sea, the fan deposits seen on the wes-
tern and eastern peripheries of the mountaineous area, and the
Alluvium distributed along rivers and sea coast. All Quaternary
is flat-lying and composed of unconsolidated sand, gravel and
clay. The Hamana formation bears peat seams and plant
remains.

ECONOMIC GEOLOGY

Metallic mineral deposits are present in the Neogene forma-
tions and volcanic rocks older than the Shiwokoshi. The mining
have not been practised, recently.

Kamiiso mine located in the northeastern part of the map-
area produced the mixed ores of sphalerite, galena and chalcopy-
rite and pyrite. According to the literatures, the ore deposits
belong to the so-called “Kuromono-type”, and consist of tabular



bodies replacing the green-colored andesitic tuff or the rhyolite
just under the hard shale, ore nests localized arround the dolerite
sills, and irregular impregnations in the rhyolite.

In a valley 2 km southeast of the Kamiiso mine, two veins,
both being 30 cm thick and containing chalcopyrite, sphalerite,
galena and pyrite in quartzose gangue, traverse the bleached tuff
and propylite of Fuyube formation.
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