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(Abstract)

TOPOGRAPHY

The sheet-map area is situated at the southern foot of Mt.
Fuji.

The area is traversed by three mountain-ranges with N~S
trends, namely, the Hakone volcanic chain, the Ashitaka volcanic
chain and the Tenshi mountain-range, and it is invaded by the
Suruga Bay from southwest obliquely cutting the trends of the
mountain-ranges. The two volcanic chains mentioned above with
their basal volcanic complex, compose the so-called Fuji volcanic
zone.

The volcanoes Fuji and Ashitaka rise in the colosseum which
means the northern extention of the depression of the Suruga Bay.
These volcanoes together with the volcanoes Daruma, Ida and
Kofuji, the last being almost covered by the ejecta of Fuji, belong
to the Ashitaka volcanic chain, Daruma is a shield volcano const-
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ructed by block lavas. As to the Fu\ji volcano, only its basal part
seems to have formed a shield volcano. Ida and Ashitaka are
strato-volcanoes. The Ashitaka volcano has been strongly dissected
but gentle slopes are still well preserved at its skirts. The crater
named Kumagatani has a diameter of 1,200m, and is enclosed
by ridges from about 1,200m to 1,400 m in height. The heighest
peak Echizendake (1,505m) is situated at the north of the crater
and Ashitakayama peak sits to the opposite side, suggesting that
the valcono is a composite one topographically. A beautiful dome
named Kurotake represents the only parasitic cone in this volcano.

The Hakone volcanic chain consisting of Hakone, Yugawara
and Taga volcanoes runs through the eastern border of the sheet-
map area and the volcanoes display their western slopes in the
area. They are more or less distinct strato-volcanoes, and among
them Hakone, which has an ellipsoidal caldera of about 12km in
longer axis, is known to be a tripple volcano. Strongly dissected
hills to the south of the Numazu City represent Tertiary volcanic
basement of the above mentioned Quaternary volcanoes.

The Tenshi mountain-range is accompanied in its east side

with Iwabuchi hill and Fujimiya hill.

GEOLOGY

This area is wholly included within the southern part of the
so-called Fossa Magna, that is one of the most important tectonic
depression traversing Honshu Island. The geological formations
exposed in this area are exclusively Neogene Tertiary and
Quaternary in age. The area is divided into the eastern volcanic
district or the Fuji volcanic zone district and the western far less
volcanic one. The correlation of the Tertiary between these two
districts is not easy due to the facies difference.

a) Tertiary in the western. district

The Shiroyama bed contains abundant marine shells and is
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Miocene in age, but the reletion with the other formations is
wholly obscure, due to its solitary occurrence as a small roof—
pendant upon an andesite stock. It is composed of white tuffaceous
sandstone and tuff.

The Kogochi bed is of probably upper Miocene age and is a
deposit of flysh type consisting of alternation of sandstone and
mudstone and attains more than 4,000m in thickness. It is intercalated
with tuffaceous sandstone, which is rich in materials of biotite—
hornblende rhyolite, and fine conglomerate in its lower horizon.
The bed becomes coarser in grain size successively northwards
and fine conglomerates are well developed in the northern district.

The Hamaishidake bed lies conformably on the Kogochi bed
and it is composed mainly of dark green tuffaceous conglomerate
and is intercalated with andesitic lavas, sandstone and mudstone.
It is more than 1,500 m in thickness at the Takaneyama ridge in
the west and 2,500m at the Hamaishidake ridge in the east. The
facies is so variable that the stratigraphic succession is hardly
discernible. It contains a few fossils of Pliocene age. Lavas consist
of augite-olivine andesite, hornblende~two-pyroxene andesite and
hornblende andesite.

The Toshima igneous rocks is intruded in the Kogdchi bed and
as the pebbles of the rocks are contained in the Hamaishidake
bed, local presence of unconformable relation between some part
of the Kogochi and Hamaishidake beds is suggested. The Toshima
igneous rocks comprise gabbro, diorite, diorite-porphyrite,
porphyrite and augite-olivine basalt. The gabbro shows somewhat
porphyritic texture and contains basic andesine, augite,hypersthene,
hornblende and a small amount of olivine. The diorite consists of
idiomorphic andesine, anhedral hornblende and sphene.

The Kambara gravel is a well sorted gravel bed and is probably
upper Pliocene in age. Its direct relations to the older formations is
not observable, although it contains pebbles derived from the



Hamaishidake bed. Tt is ‘composed of green colored, slightly
indurated gravel and is intercalated with brown colored sand
lenses. The stratification is well developed.

The Iwabuchi andesites are probably younger Pliocene in age
and form a ruin of a strato-volcano constructed on the basement
of the Kambara gravel. The lower part of the formation consists
of lava flows and pyroclastics of acidic andesites, such as hornblende
andesite, hypersthene andesite and two-pyroxene andesite, while
the upper part is composed of block lava and volcanic breccia of
basaltic andesite and is intercalated with thin layers of tuffaceous
shale and volcanic conglomerate. Hornblende andesite occurs not
only as lava flows but also as stocks and dikes cutting the Kamba-
ra gravel.

The Saginota gravel unconformably overlies Iwabuchi andesites
and is Plio~Pleistocene in age. It consists of lower sand and upper
gravel bed. The lower sand is composed mainly of brown, coarse
sand, with calcareous sandstone carrying shell remains, or arkose
sand at its basal part and clay rich in plant remains at its upper
part. The thickness seems to be more than 50m. The upper
gravel has a thickness of nearly 150 m, and unconformably covers
the lower sand. It is composed of imperfectly sorted but well
rounded pebbles and matrix of grey sand. The stratification is only
recognized by the arrangement of pebbles and by the rarely
intercalated sand layers.

The Moriyama basalt occurs as an isolated mass in the alluvial
plain. The rock is augite-olivine basalt with monoclinic pyroxene
as groundmass pyroxene.

b) Tertiary in the eastern district

Tertiary formations of the district are as follows:

The oldest formation is the Tokura propylite composed of lava
flows and pyroclastics of propylitized two-pyroxene andesite, and
it is correlated on the resemblance of rock facies to the lower



Miocene Yugashima series in the Izu Peninsula. It is intruded by
fresh hypersthene rhyolite.

The Kanukiyama andesites consists of pyroclastics and lava
flows of two-pyroxene andesite. The lower part is rich in
pyroclastics and is intercalated with thin layers of brown tuffaceous
sandstone. It is not at all propylitized and the pebbles of the
rocks are included in the Numazu formation.

The Numazu formation consist‘s of lower soft pyroclastics and
upper hard volcanic breccia. The formation contains Chlamys
aff. Raneharai and also it resembles to the Hayakawa tuff and
the Sukumogawa andesite in the Hakone district, so it is referred
to upper Miocene. It carries hornblende andesite, altered dacite,
altered andesite and olivine basalt in the form of stocks or sheets.
The lower pyroclastics, which is named Enoura tuff, has a
thickness of about 150m and consists generally of tuffaceous
sandstone, andesitic tuff-breccia, dacitic, pumiceous tuff and
andesitic volcanic breccia, successively from the lower. It becomes,
in the southern district, green in color and also conglomeratic
containing pebbles of green tuff, propylite, augite andesite and
hornblende andesite. The upper volcanic breccia named Ohira
andesite lies on the Enoura tuff unconformably in some places and
conformably in others, while the two beds interfinger into each
other in some instances. It is nearly 300m in thickness and
consists mainly of non-stratified volcanic breccia or autobrecciated
lava and massive lava of glassy two-pyroxene andesite.

The Uchiura volcanic breccia covers the Numazu formation
unconformably and it contains a few fossils which is considered to
be Pliocene. The bed consists mainly of volcanic breccia or lava
flows of acidic andesites and is intercalated with, particularly
either in its upper horizon or in the northeastern part of its
development, small amount of soft tuff-breccia, tuff and tuffaceous
sandstone which contains a few fossils. The succession of the lava



seems to be, from the lower, hornblende dacite or hornblende
andesite, two-pyroxene andesite and glassy two-pyroxene andesite.
Accompanying to these volcanism, many large sheets, stocks and
small dikes of two-pyroxene andesite and hornblende-two-pyro-
xene dacite have been intruded into this bed and also into the
Numazu formation.

The Nirayama andesites, the Wakamatsumisaki andesites and
the Hata basalts are remnants of old strato-volcanoes, covered
by Quaternary volcanoes or the Jo bed. The Nirayama andesites
consist of volcanic rocks ranging from acidic two-pyroxene andesite
to basic quartz-bearing olivine-two-pyroxene andesite lavas and
their pyroclastics. The Wakamatsumisaki andesites is composed
of an alternation of pahoehoe lava and pyroclastics, the latter
being predominant in the lower horizons. The lavas show well
platy joints and are composed of non-porphyritic andesite. The
upper lava is basic and contains olivine in addition to augite and
hypersthene as groundmass mafic minerals. The lower lava is
acidic with dacitic textured groundmass which lacks in olivine.
The Hata basalts consists of basaltic lava and agglomerate, which
contains many spindle shaped volcanic bomb. There is a composite
lava flow consisting of the lower layer of non-porphyritic and the
upper layer of porphyritic augite olivine basalt. ‘

The Jo beds rest on the Hata basalts. It is composed of soft
tuffaceous sandstone and shale and contains abundant remains of
plants. It is considered to be Plio-Pleistocene in age.

¢) Quaternary

Quaternary in this area consists of Pleistocene volcanoes,
terrace gravel, pumice flow of the Hakone volcano, “loam ” Fuji
volcano and Alluvial deposits.

In the Pleistocene Hakone volcanic chain, the northside-seated
volcanoes, always cover the neighbouring southern ones, so Taga
is older than Yugawara and Yugawara is older than Hakone,



while in the Ashitaka volcanic chain the relation is only seen
between Ida and Daruma and between Ashitaka and Kofjui, and in
each case the latter covers the former. The ralation between
these two volcanic chains is only seen at the east foot of Ashitaka
volcano, where the pumice flow of Hakone sits on the eroded
foot of Ashitaka. The pumice flow has been erupted concurrently
with the deposition of the terrace gravel and it is believed to
have preceeded the second cauldron subsidence in Hakone volcano,
that is much later than the activities of the old somma.

Ida volcano consists of banded alternation of porous lava and
tuff-breccia or tuff. The basement of the volcano is not exposed.
The lava is olivine-two-pyroxene andesite with groundmass of
intergranular texture.

Daruma volcano is composed wholly of thick block lavas which
become agglomeratic at the frontal part of the flow. The lavas
are two-pyroxene andesite, but they become rich in olivine
phenocryst and poor in hypersthene successively as they become
later in date, and surface of the volcano is composed of augite-

olivine andesite.

Ashitaka volcano lies on the propylite at its basement, which
was once exposed on the land surface at the time of the eruption
of the volcano, according to the data of boring carried out on the
northwestern foot of the volcano. The ejecta of the volcano is
divided into older basaltic bed and younger andesitic bed with
referrence to the time of the displacement which has taken place
on the volcanic body. The older basaltic bed composes the main
part of the volcano and it consists of an alternation of lavas and
pyroclastics. The lavas are olivine basalt, augite-olivine basalt,
two-pyroxene-olivine basalt and small amount of two-pyroxene
andesite and hypersthene andesite. They contain abundant micro-
phenocrysts, and among them, hypersthene is often contained not
only in the two-pyroxene-olivine basalt but also in .the augite-



olivine basalt. In the groundmass mafic minerals are monoclinic
pyroxene and/or olivine, and hypersthene is almost lacking except
the sporadic presence as the core of monoclinic pyroxene. The
younger andesitic bed composes the top part of the volcanic body
and rests on the eroded surface of the older basaltic bed.

It is divided into lower basalts, middle andesites, upper ande-
sites and Kurotake lava. The rock of the lower basalts is
augite-olivine basalt or two-pyroxene-olivine basalt. They are
poor in microphenocryst but rich in hypersthene as the ground-
mass mineral. The middle andesites are composed only from
lava flows of non-porphyritic andesite, which contains as micro-
phenocrysts, plagioclase, augite and hypersthene. The
lowest flow contains hornblende in addition to these minerals. The
upper andesites carry, in their basal part, a transitional phase
from the middle andesites, and the main part consists of an
alternation of ash and porphyritic lava, which is non-seriated,
glassy olivine-two-pyroxene andesite. The Kurotake lava forms
the parasitic cone of Kurotake. It is acidic two-pyroxene andesite
with abundant cristobalite and hypersthene in the groundmass.
There are numerous dikes and stocks in and around the crater.
Most of them resembles to the lava flows petrographically, but
there are some peculiar types such as two-pyroxene porphyrite,
pigeonite dolerite and hornblende andesite.

As the ejecta of Kofuji volcanc, only mud flow is exposed.
It is i1l sorted tuff-breccia with subrounded cobbles of basalts and
andesites. Among the andesitic cobbles, there are found large
ones which attain 2m in diameter and have been shattered in
pieces in situ as if they had been originally aggregates of small
angular blocks, suggesting the “nué ardante” type of the mud
flowage. The mud flow has a maximum thickness of 200 m, and

covers the ejecta of Ashitaka volcano, according to the data of
the boring.



Among the ejecta from Taga volcano, only the products of its
later activities are present in this area. They comprise, from
the lower, andesite bed, basalt bed and tuff-breccia. The andesite
bed is composed of alternating bands of lava flows and is intercalated
with thin layers of pyroclatics. Lavas bear gradually more acidic
nature from the lower olivine basalt to the upper two-pyroxene
olivine andesite. Basalt bed is also an alternation. The lava is
augite-olivine basalt or non-porphyritic basalt.

Ejecta of Yugawara volcano appearing in this area are com-
posed of lavas of olivine-two-pyroxene andesite.

The old somma of the Hakone volcano consists of acidic to
basic andesitic lavas, intercalated with tuff-breccia. Lavas are
grouped into three types; the one contains only pigeonite as
groundmass pyroxene and the other contains augite which has
core of hypersthene, and the last contains both augite and hypers-
thene. The rocks of the first type are mainly hypersthene andesite
and two-pyroxene andesite, which rarely contains olivine as
phenocryst. The second type is augite-olivine andesite and the
third is olivine-two-pyroxene andesite, which contains pigeonite
as phenocryst sporadically.

The terrace gravel appears in this area in three types; the
gravel bed composed of sedimentary rocks develops along the large
rivers in the western district, the volcanic gravel is distributed
along the peripheries of the Quaternary and Tertiary volcanoes,
and the pumiceous sands cover the pumice flow of Hakone or the
volcanic gravel bed in the eastern district. The pumice flow is sand
witched in the terrace gravel and it consists of black or white
blocks of two-pyroxene dacitic or andesitic pumice with a small
amount of blocks of compact lava. The stratification is obscure
and the nature of the flow is almost similar in every parts of
its distribution. - The basement of the flow has been oxidized
by the heat of the flow.
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The “loam”, which is a reddish brown homogeneous earthy
substance produced from the weathering of fine volcanic ash, is
distributed widely with a thickness of less than 15m. It has
been commonly considered to have been erupted from Fuji volcano,
but there are many loam beds of different origin, some of which
are found under the pumice flow and some are intercalated with
two layers of black soil.

Fuji volcano consists, in this area, of more than twenty
members of lava flows which may be grouped into basal, lower
and middle lavas with reference to the Obuchi gravel and the
loam interbedded in them. In addition to them, lavas of parasitic
cones are discriminated. All of the lavas are basaltic in nature,
namely olivine basalt, augite-olivine basalt, two-pyroxene-olivine
basalt and non-porphyritic basalt.

The Obuchi gravel appears in fan-like distribution covering
the members of basal lava with a maximum thickness of about
10m. The lower part of the bed is composed of tuff-breccia and
the upper part is an alternation of sand and gravel, these two
parts being transitional with sands.

The alluvial deposits are mud and sand along the rivers in
the western district, while in the eastern district they are black
sand derived from Fuji volcano and are distributed along the
rivers and the sea coast.

STRUCTURE

In accordance to the difference of the Tertiary rocks, the
eastern district and the western one show a striking distinction
from each other in their structures, namely block movements are
dominant in the former, while folding and thrusting predominate
in the latter.

Within the western district characteristic structural features
are displayed in each of the three topographic units, that is, strong
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folding and faulting in Tenshi mountain-range, slight warping in
Twabuchi hill and block movements in Fujimiya hill. In Tenshi
mountain-range, the trend of the foldings is N-S in its southern
part and NW-SE or E-W in the northern part. The main faults
are thrusting in nature, judged from a few outcrops of them as
well as from topographic features. They are grouped into two
types intimately relating to each of the above mentioned folding
types; one is of nearly N-S trend and the other is of semi-circular
form which is convex southwards. The latter type cut the former,
suggesting that the N-S ones are generally somewhat older in age.
On the other hand, a certain thrust trending N-S which separates
the slightly deformed hills from the strongly disturbed mountain-
range area, cuts even the Plio-Pleistocene Saginota gravel.

In Iwabuchi hill, the Kambara gravel forms a very gentle
anticline with a N-S axis, and the overlying Iwabuchi andesites
and Saginota gravel show flat-lying structures with few small
faults. While in Fujimiya hill closely lying near the foot of Fuji
volcano, not only the Saginota gravel has been strongly disturbed,
but also the Kofuji mud flow which unconformably covers the Sa-
ginota gravel has been effected by block movements. These
disturbances and movements may be probably due to the volcano-
tectonism related to the development of Kofuji and Fuji volcanoes.

In the eastern district, the Tertiary formations have been
divided by faults into many blocks. Only two folding structures
of minor importance, that is, a NEE-SWW trending anticline in
the Numazu formation near Numazu city and a NE-SW trending
syncline in the Uchiura volcanic breccia are observable.

The older basalt bed of the Ashitaka volcano has been displaced
by a NW-SE trending fault in Quaternary priod, and the northeastern
part of the volcanic body has sunk relative to the southwestern
part.
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ECONOMIC GEOLOGY

Gold ore is once explored near the contact between sandstone
of the Kogochi bed and the Toshima igneous rocks, at Sakaemura,
Nishiyatsushiro-gun, Yamanashi Pref., and small zinc ore deposits
are found in the Enoura tuff near the intrusive mass of altered
dacite of the Numazu formation, at Tozawa, lzunagaoka-machi,
Takata-gun, Shizuoka Pref.

As the building stone, propylites, green tuff and white pumi-
ceous tuff of the Numazu formation, andesite and dacite of
Uchiura volcanic breecia, basalt of Taga and Fuji volcanoes and
andesite of Yugawara volcano are quarried for local uses.

Hot springs have been attained by boring at Izunagaoka-machi
and Kannami-mura, both in Takata-gun, Shizuoka Pref. They
are weak alkaline simple springs and the former has a tempera-
ture from 40°C to 70°C and the latter of nearly 40°C.

A great quantity of underground water is supplied in and near
the City of Mishima. The ground water issues from many springs
which form a line trending NE-SW. The southernmost one yields
as much as 20 kI per second. The water has its origin in gravel
of a former river bed, which has been covered by a lava flow of
Fuji volcano.
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