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(Written in 1957)

(Abstract)

GEOLOGY

In the Inner Zone of Central Japan, the Ryoke metamorphic
zone, non-metamorphosed Paleozoic zone and the Hida metamorphic
zone, trending from northeast to southwest, are zonally distributed
from south to north in order. The major basement structure of
the Inner Zone is controlled by this NE-SW trend. Clearly cutting
the above-mentioned structure, younger acid igneous complex occurs
as an enormous body with the elongation of NW-SE trend.

The area of this sheet-map is situated on the intersecting part



Table 1

R t Alluvium
ecen Talus and younger fan deposits
. Terrace deposits
Pleistocene | Gjaer fan deposits
Olivine basalt
Pliocene {Upper sand and gravel bed

Seto group: - - +( Lignite-bearing bed
Lower gravel bed

(Late Mesozoic ?)

Younger acid igneous complex

Granophyre, quartz porphyry and felsite (dyke)
Naegi-Agematsu granite
Fine to medium-grained biotite granite (Naegi type)

Porphyritic biotite granite and aplitic biotite granite
(marginal facies)

Coarse-grained biotite granite
Biotite-hornblende granite porphyry

Augite-bearing biotite-hornblende-quartz porphyry inter-
calating volcanic breccia

Rytke metamorphic rocks and
associated granitic rocks

Inagawa granite (coarse-grained hornblende-biotite granite
and biotite granite)

Kisokoma granite (medium-grained porphyritic hornblende-
biotite granodiorite)
/ Biotite granites (fine to medium-grained hornblende-bearing
biotite granite)

Meta-diabasic rocks (fine-grained augite-bearing biotite-
hornblende dioriteand hornblende-biotite-quartz diorite)

Schistose hornfels (cordierite-biotite hornfels and mus-
covite-biotite hornfels)
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of the Ryoke zone and the younger acid igneous complex. Namely,
the eastern half of the area, which is a part of the Kiso mountain
range, is chiefly occupied by the Ryoke metamorphic rocks with
the structure of NE-SW trend and the associated granitic rocks of
probably early Mesozoic age. While, the western half, which is a
part of the Atera mountain range and the Mino highland, is chiefly
occupied by the acid hypabyssal rocks and the associated granitic
rocks of probably late Mesozoic age.

Covering these rocks, Neogene Tertiary and Quaternary sedi-
ments and olivine basalt occur to a small extent mostly in the
Mino highland.

Geologic sequence in the area is shown schematically in Table 1.

Ryoke Metamorphic Rocks and Associated Granitic Rocks

In this area, the Rydoke metamorphic rocks (schistose hornfels)
are poorly exposed and they are invaded by the granitic rocks for
the most part, mainly by the Inagawa granite. Among the Rydke
granitic rocks, the Inagawa granite shows the most widespread
distribution on the east side of the Seinaiji-toge (pass) fault, and
it includes numerous large and small xenolithic bodies of schistose
hornfels, meta-diabasic rocks, biotite granites, etc. The Kisokoma
granite, on the other hand, occupies the area of the west side of
the Seinaiji-toge fault.

Schistose hornfels

It is partly captured and concordantly injected by the Inagawa
granite, and in parts by fine-grained biotite granite. It seems to
be derived generally from clayslate and sandstone of Paleozoic. It
is fine-grained (0.1 ~ 0.2 mm in size of recrystallized quartz) and
has slight schistosity of NE-SW trend. Under the microscope,
cordierite-biotite hornfels, muscovite-biotite hornfels, biotite horn-
fels, etc. are distinguished.



Meta-diabasic rocks

They occur universally in the Inagawa granite as many sheet-
formed or irregular bodies about 10 m in width and are closely
accompanied by fine-grained biotite granite (so-called Kadoshima
granite) which represents the extremely granitized products of them.
They are fine-grained, massive and dark-greenish or dark-greyish in
colour. They generally preserve the diabasic texture, and are
composed of plagioclase, green hornblende, biotite, quartz and,
rarely, augite in decreasing order.

Biotite granites

Some of them occur as small sheet-formed or dyke-formed
bodies captured by the Inagawa granite, but the others form the
relatively large irregular bodies as near the Surikogi-yama. They
are commonly fine to medium-grained, rather homogeneous, and
very similar to the Ichida granite in the “lida” sheet-map area
to the east. In Seinaiji village, they contain green hornblende and
abundant basic ovoid inclusions.

Kisokoma granite

The main body is enclosed and intruded by the Naegi-Age-
matsu granite (coarse-grained biotite granite) except on the
eastern border where it is in contact with the Inagawa granite by
the Seinaiji-tdoge fault. Near the fault, small xenolithic bodies of
the Kisokoma granite are included in the Inagawa granite. The
Kisokoma granite is medium-grained, rather melanocratic horn-
blende-biotite granodiorite, and bears abundant basic ovoid inclu-
sions. In most parts, it shows the distinct porphyritic appearance
due to the abundance of large potash-feldspar crystals and can be
distinguished, in this point, from the granite which constructs the
Kisokomaga-take in the “Akaho” sheet-map area.

Inagawa granite
It occupies almost half of the northern Ryoke Zone of Central
Japan and forms the large “batholithic” mass. It is generally



greyish-white in colour, slightly schistose in some parts and distinct-
ly porphyritic in others. It is mostly coarse-grained hornblende-
biotite granite but, in the west, it is gradually changed to more
leucocratic biotite granite which is very similar to the Naegi-
Agematsu granite in some parts. At many places, it carries small
lenticular basic inclusions. Numerous xenolithic bodies such as
schistose hornfels, meta-diabasic rocks and fine to medium-grained
biotite granites, are included in it, and the boundaries of these
bodies with the Inagawa granite are not gradational, but mostly
sharp and distinct.

Younger Acid Igneous Complex

After the long period of upheaval and denudation of the Rydke
zone, quartz porphyry was erupted over the district and, succeed-
ingly, granite porphyry was locally formed (intruded ?) in it. The
Naegi-Agematsu granite was intruded into both the quartz por-
phyry and the granite porphyry and affected distinct thermal
metamorphism. The final stage of the igneous activities is indicated
by the various dyke rocks such as granophyre, quartz porphyry
and felsite. All these igneous activities are assumed to have taken
places in late Cretaceous period.

Quartz porphyry

It is separated into three masses by the invasion of the Naegi-
Agematsu granite and by the faulting of later period. It is assumed
that a part of the rock at least flowed over the surface. It is
intercalated sporadically with volcanic breccia, which chiefly consists
of angular quartz porphyry breccias and ccurs as nearly horizon-
tal beds about 10m in thickness.

The rock is dark-grey or bluish grey in colour in the fresh
outcrop, and shows, in general, a highly persemic appearance due
to the abundance of quartz, plagioclase and orthoclase phenocrysts.
Some parts of it contain abundant small breccias of chert and



clayslate.  Original mafic phenocrysts are assumed to be hornblende,
biotite and, rarely augite, although they are mostly converted by
the thermal metamorphism into the aggregates of fine-grained
acicular pale bluish green hornblende and scaly greenish brown
biotite. The groundmass is generally cryptocrystalline and some-
times shows evident flow structure or micro-spherulitic texture,
but it becomes to have even-grained mosaic texture consisting of
recrystallized quartz and potash-feldspar near the contact with the
Naegi-Agematsu granite.

Granite porphyry

It always shows the close association with quartz porphyry,
although the exact relation between the two is mostly uncertain.
It is characterized by the highly porphyritic and persemic appearance
and by the dark greenish hollocrystalline groundmass (0.05 ~ 0.1 mm
in size of quartz and potash-feldspar). Mafic minerals such as
green hornblende and biotite are very abundant, while potash-
feldspar (microcline ?) phenocrysts are rather poor. Thermal meta-
morphism due to the intrusion of the Naegi-Agematsu granite is
distinct but not so intense.

Naegi-Agematsu granite

It forms a continuous mass for the most part. It shows nearly
vertical contact relations with the Inagawa granite and the Kisokoma
granite in the east. But in the west, it occupies the part of rela-
tively low position compared with quartz porphyry and granite
porphyry showing nearly horizontal contact plane. Accordingly, it
is assumed to be subjacent to them. The following three rock-
facies are distinguished.

1) Coarse-grained biotite granite : It occupies the main part
of Naegi-Agematsu granite. It is leucocratic, massive and generally
lacking in hornblende. Basic inclusions and basic schlierens are
absent for the most part. It is clearly intruded into the Kisokoma



granite, usually forming the fine-grained aplitic band of 2 ~ 3 cm
width along the sharp contact plane. Where it is in contact with
the Inagawa granite, the contact relation is very puzzling, because
the rock-facies of both granites become rather similar near the
contact. In some cases, it directly comes in contact with quartz
porphyry and granite porphyry without distinct marginal facies
and, in such cases, the contact plane is nearly vertical.

2) Porphyritic biotite granite and aplitic biotite granite : They
are found as the marginal facies of the Naegi-Agematsu granite
only near the contact with quartz porphyry and granite porphyry
and, at the same time, they represent the shallow facies of it.
The porphyritic facies and the aplitic facies are mixed with each
other, showing a highly heterogeneous rock feature. Pocket-formed
pegmatites and aplitic bands are very abundant. Perhaps, they
seem to grade into the coarse-grained biotite granite.

3) Fine to medium-grained biotite granite (Naegi type) : It
occurs locally in the southwestern part of the area and is widely
developed in the western neighbouring area where it has been
named as the Naegi granite. It is equigranular in texture consisting
of quartz and potash-feldspar, and abundant in pocket-formed peg-
matite or druse pegmatite.

Dykes

1) Biotite granophyre : It is intruded into the Inagawa granite
as several dykes which have about 10 m width and the trend of
N 70 ~ 80°E, and rarely intruded into the Kisokoma granite and
the Naegi-Agematsu granite. It shows dark-greyish colour due to
alteration.  Micrographic structure of the groundmass is character-
istic.

2) Tourmaline-bearing biotite-quartz porphyry : It is intruded
into the Naegi-Agematsu granite near Okuya in Kawaue village.

3) Felsite : It is intruded into the Naegi-Agematsu granite in
Sakashita town and in Kawaue village.



Neogene Tertiary

The Neogene Tertiary in this area corresponds to the eastern
marginal part of terrigenous Seto group which is probably Pliocene
in age. It covers, unconformably, the above-described younger acid
igneous complex. The Seto group in this area is divided into three
beds as follows, although the lower bed is only poorly developed :

Upper sand and gravel bed (20m %) ......coooveviiienns

chiefly Paleozoic gravel and arkose sand

Lignite-bearing bed (20m %) ..o,

Seto group chiefly ceramic clay and lignite
Lower gravel bed (10 M) coovoeie i

chiefly andesite gravel

Near Yamanotagawa-station, Sequoia sempervirens ENDL. and other plant
fossils are included in the lignite bed. Toward the north, lignite-
bearing bed becomes to disappear and, near Sakashita town, only
the upper sand and gravel bed (nearly 10 m in thickness) occurs
intermittently, being covered by olivine basalt.

Olivine basalt

The main part occurs along the Atera fault near Sakashita
town, forming the rather dissected lava plateau. Commonly, it
covers the upper sand and gravel bed of the Seto group which
includes a small amount of basalt pebbles, but, in the north, it
directly covers quartz porphyry and biotite granite. The eruption
of it is assumed to have taken place in the end of deposition of
the Seto group and, therefore, to have been in late Pliocene. The
lava is rather homogeneous augite-olivine basalt, and is 50~100 m
thick. The groundmass of the rock consists chiefly of plagioclase,
monoclinic and rhombic pyroxene and magnetite, with small amounts
of alkali feldspar and tridymite. Similar rocks occur here and there
to the north of Sakashita town, and they show roughly straight
arrangement along the Kakizore-toge fault of NE-SW trend.



Quaternary

Older fan deposits consist of angular boulders of quartz por-
phyry and granite porphyry. They cover the upper sand and
gravel bed of the Seto group in general, and forms the vast fan
which is developed on the foot of Ena-san (mountain) to the south.

Terrace deposits are distributed along the Kiso-gawa and its
tributaries. Near Sakashita town, three terrace planes can be
distinguished at least.

Talus and younger fan deposits have a tendency to be deve-
loped along the major faults, such as the Seinaiji-toge fault, the
Magome-tdge fault, the Kakizore-tdge fault and the Atera fault.

Alluvium chiefly occurs along the Kiso-gawa.

ECONOMIC GEOLOGY

Metallic ore deposits

Stibnite-quartz veins in Azuma village and copper-lead-zinc
veins in Yomikaki and Kawaue villages were prospected in the past
time, but now they are not worked.

Non-metallic ore deposits

Quartz veins at Iwakura and fluorite-quartz veins at Kakizore,
both in Yomikaki village, were once explored.

Pegmatite vein at Magome in Misaka village is now explored.

Pottery stone was quarried in the past time from altered felsite
dyke in Naegi-Agematsu granite in Kawaue village.

Lignite and ceramic clays

Lignite was quarried at many places from the lignite-bearing
bed of the Seto group, but now it is not worked.

Ceramic clays are now quarried from the lignite-bearing bed at
several places such as Yamanotagawa, Itabashi and Kitano.
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