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Tokyo (8) No. 35
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GEOLOGY

OF THE

YATSUGATAKE DISTRICT

By

Shimpei KawacHt

(Written in 1976)

(Abstract)

GEOLOGY

The map area (35 50-36 00" north latitude, 138" 15-138° 30’ east longitude) lies not
only geographically but geotectonically near the center of the Japanese Islands. The Itoigawa-
Shizuoka Geotectonic Line runs through the southwest corner of this map trending in a
northwest-southeast direction, and cuts the northern extremity of the Butsuzo-ltokawa
Geotectonic Line.

Except for the southwest and east border areas of the map, the area is mostly covered
by volcanic rocks of the southern part of the Yatsugatake volcanic chain and its piedmont
deposits.

The rocks of the southwest border area comprise Paleozoic and Mesozoic strata, and
Tertiary plutonic rocks forming the northern portion of the Akaishi Mountains. The rocks
of the eastern border area comprise Mesozoic and Tertiary strata, and Late Neogene-Quarter—
nary volcanic rocks of the western portion of the Kanto Mountains.

Basement Rocks of Yatsugatake Volcano
The Paleozoic Koshibu Formation is Permian in age and is limestone which strikes N30"E

- 89—



and dips 20" E. This rock is cut by the Butsuzo-Itokawa Geotectonic Line at the southeast
and by the Itoigawa-Shizuoka Geotectonic Line at the northeast.

The Mesozoic rocks consist of Triassic-Jurassic Akaishi Formation of the Akaishi Moun-
tains, and Cretaceous Masutomi and Takatoyasan Formations of Kanto Mountains. All of
them are an alternation of sandstone and slate. The first formation generally strikes northeast
and dips either northwest or southeast and the last two formations strike northwest and
dip either northeast, southwest or vertically. The Akaishi Formation is metamorphosed to
biotite hornfels by a Tertiary granite.

The Paleogene Mikura Formation is composed of an alternation of sandstone and shale
with intercalation of slate and white chert. The general strike of the rock is northwest but
the dip varies from northwest to southwest. Parts are overturned toward the west.

Igneous rocks comprise the Kaikoma Granite and a pyroxene porphyrite dike. The former
is a hornblende-bearing biotite granite with the K-Ar age of 11 m.y.. The granite is thrust
over the Ojirogawa Mudflow of the Yatsugatake Volcanic Rocks exposed along the left bank
of the Kamanashigawa River.

Late Neogene—Early Quaternary volcanic rocks consist ofthe Meshimoriyama Volcanics
and Kurofuji Volcanics. The Former consists of lavas and pyroclastics of olivine-hornblende-
pyroxene andesites, whereas the latter consists of hornblende dacitic welded tuffs.

Y atsugatake Volcanic Rocks

The geological history of the volcanic chain is divided into two periods an older period
(Early to Middle Pleistocene) and a younger period (Late Pieistocene to Holocene) which
are separated by an erosional unconformity.

The volcanic chain is divided into eastern and western alignments.

Furthermore, the volcanic chain can be divided into two areas according to the mode
of eruption and the composition of erupted products. The areas are designated as the northern
area (Tateshinayama) and the southern area (Y atsugatake).

The main volcanoes of the younger period of the mapped area cover the volcanic rocks
of older period so that the double alignment of volcanoes are only shown by two lava cones,
Mt. Amigasayama and Mt. Minotonakayama, formed along the western alignment of the
Y ounger period.

The main volcanoes of the younger period constitute the ridge on the north of Mt. Akadake
(2,899m), the highest peak of the volcanic chain. On the other hand, the volcanoes of the
older period including Mt. Gongendake consititute an extensive basal foundation underneath
the former. They are subdivided into i) a rock mass composed of andesite and porphyrite
with a few andesite-basalt lava flows, which extends in a north-south direction along the
central part of this volcanic chain, ii) the volcanoes which cover the above-mentioned rock
mass. There is a large time interval between them. The oldest volcanic rocks are designated as
the I -0 stage.

An outline of the history of formation of these volcanoes is as follows.

I [Older Period]

I -0) Formation of the andesite-porphyrite mass along the eastern alignment of the southern
area.

The mass which occupies the axial part of the volcanic chain strikes in a N-S direction and



is about 5.5 km in length and about 1 km in width. The central part of the chain is pyroxene
porphyrite which forms the small rock peaks of Mt. Nakadake and Mt. Hagetsurune. Small
amounts of intercalated pyroclastics are present. The volcanics of the axial part have a variable
lighology and grain size showing recrystallized groundmass. Numerous joints, faults and
fracture zones are developed and often contain pyrite.

The marginal part of the axial volcanics is composed of mafic andesite lavas with pyro—
clastics.

This evidence seems to indicate that the volcanic rocks represent a part of “the roots of
the volcanoes” and represent the vents of repeated eruptions. The adjacent volcanic rocks
have been thermally metamorphosed and recrystallized to hornfelses.

I -2*) Formation of stratovolcanoes along the eastern alignment of the southern area.

A group of stratovolcanoes was formed by the vigorous basaltic and andesitic activity which
forms the basal parts of the volcanoes of the southern area. A large quantity of scoria fall
deposits was also erupted. An extensive mudflow (the Nirasake Mudflow) also occurred and
is characterized by many mudflow hills in the southern piedmont area about 20 km from their
origin. The hills attain to over 500 m in diameter, and intercalates many lava flows. The
paleomagnetic directions of these intercalated lavas in any place of these hills are the same
but differ from hill to hill. The intercalated lavas in each of the hills represent those of the
central part of the volcanoes.

The reconstructed maximum height of the volcanoes of this stage is estimated to be about
3,000m.

1 [Younger Period]

II-1) Formation of stratovolcanoes along the eastern alignment of the southern area.

The volcanoes are composed of some tens of thick andesitic lavas and scoria, agglutinates
and agglomerates originated by violent eruptions. Voluminous scoria fall deposits were formed
in the laterstage. Welded tuffs were also produced. A linear arrangement of volcanoes became
distinct and the volcanic centers gradually migrated northward. The highest peak, Mt.
Akadake, was formed at this stage.

I -3) Formation of two lava cones in the western alignment of the southern area.

Two andesitic lava cones of Mt. Amigasayama (2,524m) and Mt. Minotonakayama
(2,392m) were formed in the western alignment.

II-5) Formation of stratovolcanoes in the eastern alignment of the southern area.

Mt.lodake (2,742m) was formed at this stage and is composed of andesitic lavas, welded
tuff and a mudflow, which covered the rocks of stage I1-1). At the bottom of the crater
which opened toward the northeast, a hot spring (in the Tateshinayama district) with a
water temperature of 52°C is present.

Other deposits

A wide plain is developed around the volcanoes. Almost all the formations of the plain
consist of gravels, talus deposits, peat beds, terrace deposits, loam formations and fluvial
deposits.

*1-1, -2 andIl -4 are omitted as they belong to the northern area (Tateshinayama).
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PREHISTORIC SITE
There are two representative prehistoric sites of Japan in this area. One is the Yadegawa
site of the preceramic microlith age, and the other is Idojiri site of the Middle Jomon age.
The latter site was designated as a place of historical interest in 1966.

ECONOMIC GEOLOGY

In this area there are few economic resources with the exception of some low temperature
hot springs and local andesite quarries.
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