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EFTIA T, BOUERNIIAGE L, ZOiRkix a5 o sk b R R P ki R Hh, 2
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EEZBNTWD GJR, 1969).

ENAEOHEREN D &, UV LOKBIERRIIC A Y, WEERE R, WEREIZBIAE LV H100mIKTF L
ZEEZBNTND G, 1969). MHEAK NIV ERRA%IBET 5120 T, Wb IER LER SO
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FABGIE L¥IE, FIEVEEN S0, IREFEEEE AT L TV D, B SR LR, %
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GEOLOGY

OF THE

TSUSHIMA DISTRICT

By

Yasuhide Taxapa, Yoshinori Konpo and Manabu MrvaMura

(Written in 1977)

(Abstract)

General Remanks: The major part of the mapped area is occupied by the Nobi Plain and
the western part of this area by the Yoro and Nangusan Mountains.

The Paleozoic Formations distributed in the Yoro and Nangusan Mountains deposited in
the Chichibu Geosyncline during late Paleozoic.

It is thought that the igneous dike rocks in the Yoro Mountains intruded into the Paleozoic
Formation during the time of igneous activity in late Cretaceous.

The Age Group distributed at the foot of Yoro and Nangusan Mountains deposited in
Tokaiko during Plio—Pleistocene.

The geological succession with some remarks of rock in this area is summarized in Table 1.

Paleozoic Strata

Yoro Group

This group is distributed in the Yoro Mountains and is divided into the Ryusenji (lower),
Ichinose (middle) and Hokusenanno (upper) Formations. This group which is nonfossiliferous
with the exception of the Ryusenji Formation is folded and faulted.

The Ryusenji Formation is distributed in the northeastern part of the Yoro Mountains and
is chiefly composed of basic volcanic rocks and chert, intercalating limestone lens or thin bed.
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Table 1
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The lower part of this formation is generally rich in basic volcanic rocks and the upper oneisin
chert. The limestone contains Pseudofusulina vulgaris, Psf. kraffti, Psf. fusiformis and Misellina
claudiae and some other Lower Permian fusulinids.

The Ichinose Formation is distributed in the Sakosadani, Oboradani and Kawaharadani
Valleys and Tokuda. This formation is mainly composed of slate and chert, intercalates sand—
stone lens and is generally dominated by slate. But the uppermost part of this formation is
occupied by the thicker bed of chert. As this formation overlies conformably the Ryusen;ji
Formation which is assigened to Lower Permian, it is presumably equivalent to the lower
Middle Permian.

Although the Hokusenanno Formation is distributed in all over the Yoro Mountains it is
especially dominant in the southern part of this one.

This formation is composed of sandstone and slate beds and shows “the flysh type sedi-
ments” intercalating conglomerate and chert. It shows the tedency that coarse-middle grain
sandstone and fine grain sandstone or siltstone is generally dominant in the lower and upper
parts of this formation, respectively.

Slate sometimes contains the pebble of igneous and sedimentary rocks shows “the pebbly
mudstone.” Conglomerate also contains the pebble of igneous and sedimentary rocks, the
former is dominant compared with the latter, in quantity. As mentioned conglomerate is not
known around this mapped area. such as the Hikonetobu, Ogaki and Ominagahama sheet
areas.
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This formation overlies the Ichinose Formation with a conformity and is in lithofacies,
similar to the Middle Permian Ikuridani Group distributing in the Hikonetsbu district, so that
it is presumably equivalent to the middle-upper Middle Permian.

The Baleozoic strata in the Nangusan Mauntains

These strata ane distributed extensively in the Ogaki sheet area and the distribution of
these is nothing but a part in this mapped area. The distributing area of these rocks is situated
at the north-ward area of the Yoro Mountains in this mapped area and is composed of massive
sandstone and slate. These strata are non-fossiliferous and are similar to the Hokusenanno
Formation in lithofacies.

Dike

Dikes of quartz-porphyry, porphyrite and hornblend granodiorite porphyry occur in the
Yoro Group and cut the various Paleozoic strata.

Cenozoie Strata

The Cenozoic strata in this area are divided into the following four groups, Pliocene-
Pleistocene Age group, Terrace deposits, Fan and Talus deposits and Alluvium.

Age Group

The Pliocene-Pleistocene Age Group, which crops out in western hilly lands, is mainly
composed of gravel, sand and mud with some layers of lignite and volcanic ashe.

In this area, this group are distributed mainly Hokusei District of Mie Prefecture, but
narrowly distributed on the eastern foot of the Yoro and Nangu Mountains.

This group is divided into following five formations; Biroku, Kono, Ichinohara, Oizumi and
Komeno Formations in ascending order.

Biroku Formation consist of cobble and pebble breccia beds, the matrix of which is almost
sand. It is about 50meters and more in total thickness, and abuts on the Paleozoic basements of
the Yoro Mountains in unconformity.

Kono Formation consist mainly of mud beds, and is intercalated with some sand, lignite and
volcanic ashes. It is thickness about 60meters. It abuts on the Paleozoic basements and inter—
fingers to Biroku Formation. This formation abandantly yields the Metasequoia type flora.

Ichnohara Formation consist mainly of gravel beds and is intercalated with silt and sand
beds. It is about 200-300meters in total thickness, and lies conformably on the Kono Forma-
tion. The following fossils were found from this formation; Metasequoia disticha, Acer mono
MAXIM, Ptero carya sp., Quercus dentata, Q. variabilis.

Oizumi Formation consist mainly of the alternation of mud and sand, and is intercalated
with some gravels and volcanic ashes. It is about 200meters in total thickness and lies conform-
ably on the Ichinohara Formation.

Komeno Formation consist mainly of pebble gravel and alternation of sand gravel and
mud. It is about 200meters in total thickness, and covers the Oizumi Formation conformably.

Ten or more volcanic ash layers are seen in this group. Most main one is called Pumice
Volcanic Ash layer in the Oizumi Formation. This is very good key bed on account of charac-
teristic many pumice and thick layer.



Terrace and Fan deposits

The terrace deposits composed of gravel are divided into three groups; Higher, Middle and
Lower. They are distributed in Hokusei District and on the east foot of the Yoro Mountain.

Fan deposits are found along the east foot of the Yoro Mountain, mainly composed of
gravel of the Paleozoic rocks.

Subsurface gelology

In the Nobi Plain area the subsurface stratigraphy are Holocene, pleistocene, Pliocene and
Miocene series in descending order. Total thickness of these four group is more than 1500
meters.

In this area, during the Pliocene and early Pleistocene there existed a large fresh water lake
named the Tokai Lake, sediments of which are named Tokai Group. Thickness of this group is
more than 1000meters.

At the beginning of middle Pleistocene the tilting movements of the Nobi Plain Tectonic
Block have started to develop. As a result, Quaternary sediment was formed over 300meters.

This quaternary system is divided into eight formations, namely, Pre-Ama, Third gravel,
Ama, Second gravel, Atsuta, First gravel, Nobi and Nanyo Formations in ascending order.

Quaternary system is composed of the alternation of sand, mud and gravel. They are all
most fresh water sediments, but Ama, Atsuta and Nanyo Formation are intercalated with the
interglacial marine clay beds.

Economic Geology

Manganese deposits

In this area a few manganese deposits are distributed but their deposits are small in a scale.
Bedded manganese oxide or dioxide deposits develop in the Paleozoic chert. The manganese
mine in this area does not produce at present.

Natural gas

Natural gas occurcance in this district exists in the Quartanary and Neogene sediments. But
it has not been used, because of its poor value.

Clay

Clay of the Oizumi Formation is used for the tile. This clay is now mined at the eastern part
of Hokusei Town.

Underground water

The water resources for industrial uses in the north-south Nobi Plain area are supplied by
the First gravel bed, the Second gravel bed and the third gravel beds, etc., which exists in the
Quarternary sediments. These sand and gravel beds are good water bearing bed.

Hot spring

Four hot springs for bath are located in this mapped area. Hot water, which is discoverd by
drilling about 1000-1500meter deep, is pumped up from the base of the Tokai Group.

Aggregate

In this mapped area, sandstone of the Hokusenanno Formation is quarried for the aggre-
gate.

The yearly production in 1977 is about 1,200,000 and 757,000tons in the Hokuse and
Nanno areas, respectively. And also in the Kamiishizu area it is produced the aggregate that
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the yearly production in 1977 is about 126,000tons.

Ground sinking

The ground sinking of the Nobi Plain had been on the increase gradually in recent years.

In this mapping area, the ground sinking spread all over the plain outside of the Yoro City
area in 1973-1974. The total sinking value in 1961-1973 is 60-70cm around Tsusima City,
and 20cm around Kaizu and Sofue Town.
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