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(Abstract)

GEOLOGY

The area mapped lies in the central part of Kiso district,
Nagano prefecture.

Topographically, this area is divided into two units by the
Kiso-gawa (river) flowing southwards. The eastern unit is the
high and steep mountainland, belonging to the Kiso mountain
range. The western unit forms an extensive plateau. The mar-
ginal slope of Ontake volcano is situated on the plateau at the north-
western corner of the area mapped. Succession of geological
events in this area is summarized in Table 1.



Table 1

Geological age Sedimentary rocks Igneous and metamorphic rocks Tectonic movemnent, etc.
T
Recent Alluvium }
Talus
— .
deposit
} Lava of Ontake volcano
Lower terrace | //
Pleistocene deposit | /-
| e
! Ve
______ R v Basalts
Ve
s
7SR —
/s
Pliocene Higher terrace deposit s Andesite
Peneplanation
Gabbro (dyke) Block movement

Agematsu granite

Late Mesozoic L. — — . . ]

Adera formation and Quartz porphyry
Daigamine conglomerate
Kisoloma and Inagawa granites
| _ _ _ _ _ _ _11Qsogenic movement with
regional metamorphism and
Quartz diorite plutonism
Rydke metamorphic rocks
Later Paleozoic Geosynclinal deposit

Paleozoic rocks

Paleozoic rocks, which form the principal foundation of the
area, are divided lithologically into two types, the chert-bearing
facies and the conglomerate-bearing facies. Rocks of the both types



are intensely folded, with the general trend of ENE and north-
ward inclination at high angles.

Paleozoic rocks are regionally metamorphosed in the eastern
area, and moreover, thermally metamorphosed by the intrusions
of later granites in amost whole area

1) Chert-bearing facies

Beds of the chert-bearing facies are composed mainly of slate,
sandstone and bedded chert, and show a typical example of the
non-calcareous complex, constituting the major parts of geosynclinal
deposits of later Paleozoic in Japan. Limestone is very rare in
this area as is usual case in the non-calcareous complex, and very
small lenticules are found on several localities. One of them con-
tains fusulinid Yabeina of later Permian. Basic tuff is very scanty.

2) Conglomerate-bearing facies

The conglomerate-bearing facies, abundant in scattered peb-
bles and characterized by exclusively barren of chert, shows rather
exceptional deviation from the general lithological character of the
Japanese Paleozoic rocks. Generally speaking, sandstone is pre-
dominant in this facies and characterized by the numerous inclu-
sions of small breccias or fragmentary contorted laminae of black
clayslate. In some outcrops, the alternation of this abnormal
sandstone and subordinating slate grades into the alternation of the
normal sandstone and slate. Occasionally, the rounded pebbles
are found in this peculiar sandstone above-mentioned. However,
these pebbles are scattered at random, forming no special horizon.
Beds of this facies are limited in distribution. However, the beds,
so far as writers can observe, seem to interfinger with those of
chert-bearing facies, so, this marked sedimentary feature may be
due to submarine sliding at the time of geosynclinal deposition.
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Ryoke metamorphic rocks and acidic plutonic rocks

Ryoke metamorphic rocks, which are the regionally-metamor-
phosed representatives of the Paleozoic rocks, range from slightly
metamorphosed rocks to sillimanite-bearing rocks. The acidic
plutonic rocks in the metamorphic zone are quartz diorite, Inagawa
granite and Kisokoma granite. These metamorphic and plutonic
rocks, except a part of Kisokoma granite, develop exclusively on
the eastern side of the fault zone along the Kiso-gawa. This area
corresponds to the northeastern end of the so-called Ryoke meta-
morphic zone, which stretches on the north side of the Median
Tectonic Line through the Southwest Japan.

The acidic plutonic rocks above-mentioned are the intrusives
slightly posterior to the metamorphism, but their exact sequence
is still unknown. As to the age of the Ryoke metamorphism, two
opposite opinions prevail among the Japanese geologists; one insists
on middle Mesozoic age, the other contends to be early Mesozoic
~ |latest Paleozoic.

1) Ryoke metamorphic rocks

In this sheet, the Ryoke regionally metamorphic rocks are
thermally metamorphosed under the influence of the later intrusion
of the Kisokoma granite, so their petrological characters are almost
wholly overprinted by the new features.

The metamorphic rocks in the area are classified into biotite
slate, schistose hornfels and banded gneiss~ schistose hornfels.

The biotite slate is non-schistose, non-phyllitic and slightly
metamorphosed rock. Microscopically, original clastic quartz and
feldspars in clayslate and sandstone remain unaltered, while a
small amount of fine quartz, biotite, sericite, graphite tourmaline
and iron ores are recrystallized.

The schistose hornfels is perfectly recrystallized schistose rock.
The rock derived from clayslate consists mainly of quartz, oligo-
clase, microcline, biotite and muscovite, occasionally accompanied
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with cordierite and andalusite. In limestone and basic tuff, amphi-
boles, diopside, garnet and epidote are recognized.

The banded gneiss ~ schistose hornfels shows intense schisto-
sity and banded structure, and some parts of this metamorphic
rock pass into migmatitic rocks. The mineral constitution is
similar to that of the schistose hornfels.

2) Quartz diorite and Inagawa granite

These rocks are distributed exclusively in the regionally meta-
morphic zone, and are characterized by faintly schistose feature,
therefore, the relation of their intrusion and the regional meta-
morphism (preferably its later stage) could be assumed.

The quartz diorite occurs forming sheet in the banded gneiss~
schistose hornfels. It is medium-grained and dark gray.

The Inagawa granite occupies a wide area extending over
this area and the adjacent area. It is rather heterogeneous,
however , coarse-grained, slightly schistose hornblende-biotite granite
predominates, and porphyritic texture owing to the growth of
potash-feldspar is frequently observed. The intensity of its schisto-
sity is variable from place to place. This granite contains xenoli-
thic meta-diabase of dyke form.

3) Kisokoma granite

The main mass of Kisokoma granite is located at Kisokoma-
gatake (Mt. Kisokoma) in the east neighbouring sheet, and the
western extension of this granite is found in the area mapped.
Besides, a small mass of this granite is found in the western part
of this sheet, namely in the outerior of the Ryoke metamorphic
zone.

Its main facies is medium-, even-grained and non-schistose
hornblende-biotite granodiorite which is developed typically and
uniformly at the Kisokomagatake, but its facies is changed slightly
in this area. A part of the mass exposed to the west of Agematsu
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town is fine-grained, and the masses along the Kisogawa contain
porphyritic potash-feldspar though the other petrographic character
remains unchanged. This granite contains numerous xenolithic
basic ovoids.

Late Mesozoic rocks

Acidic volcanic and plutonic rocks in association with subor-
dinate sediments, occupy the western part of this sheet.

The most extensive rock is quartz porphyry, into which is intru-
ded by the Agematsu granite. The sediments, intercalated in quartz
porphyry are named Adera formation and Daigamine conglomerate.

These acidic rocks are products of the intense acidic mag-
matism, and the activity is one of the distinct characteristics of
late Mesozoic history in the Japanese islands.

1) Quartz porphyry

Quartz porphyry occupies a very wide area of the middle
territory of northern Central Japan including the area mapped,
showing plateau-like topography.

The quartz porphyry is compact, greenish and bluish gray in
colour. The phenocryst is composed of plagioclase, potash-feldspar,
hornblende and a small amount of biotite, and the groundmass is
generally cryptocrystalline.

Its detailed mode of occurrence is not yet fully known, but it
may be assumed to be lava flow as a whole. The general feature
of the rock is uniform throughout the whole area, despite of its
wide distribution.

2) Daigamine conglomerate and Adera formation

Adera formation is exposed typically along the Adera-gawa
(river). Its equivalents are found at several localities within the
quartz porphyry region.

They are composed of conglomerate, sandstone and a small
amount of black shale. The coarse clastic rocks contain abundant
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pyroclastic material of quartz porphyritic character. The pebbles
contained are much larger in average size than the pebbles in the
Paleozoic. Shale is highly carbonaceous.

This formation is not folded but tilted, covering the folded
Paleozoic rocks with clino-unconformity. The formation occurs
mostly as thin intercalations within quartz porphyry in a lava form
and in a few places, occupies the basal part of the quartz por-
phyry. Such mode of occurrence suggests that the Adera forma-
tion would be correlated to the upper Cretaceous Series of Central
Japan.

Daigamine conglomerate is exposed on the slope of Daigamine,
west of Agematsu town. Its exact relation to the Paleozoic rocks
is not ascertained owing to bad exposure, and moreover, this bed
is so severely thermally metamorphosed by granite intrusion that its
original feature of pebbles is obscure. Possibly this conglomerate
may be equivalent to the Adera formation.

3) Agematsu granite

The Agematsu granite is coarse-grained, non-schistose biotite
granite in the major masses, but is medium-grained non-schistose
hornblende-biotite granite in the northernmost mass. Both two
types gradually change into hypabyssal rock (granite porphyry) or
fine-grained rock at the border.

This granite intrudes not only the basemental rocks (Paleozoic
rocks, Ryoke metamorphic and plutonic rocks) but also the quartz
porphyry, the Daigamine conglomerate and the Adera formation.
Frequently, the Paleozoic rocks far from the exposures of this
granite are thermally metamorphosed. It is possibly due to the
supposed extension of the Agematsu granite concealed immediately
beneath such places.
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Quaternary rocks

Quaternary rocks comprise volcanic rocks and sedimentary
deposits, and both are found on the older peneplain and along
recent streams.

Sedimentary deposits are higher and lower terrace deposits,
talus deposits and alluvium.

Volcanic rocks are divided into andesite, basalts and lava of
the Ontake volcano. They cover the older peneplain with or
without higher terrace deposit. Their types of mineral assemblage
(Kuno's classfication ; H. Kuno : Petrology of Hakone volcano and
the adjacent areas, Japan, Bull.Geol. Soc. America, Vol. 61, 1950)
are asfollows:

andesite e e e e e e Vd—c, Vd,llid, Vie
basalt « s s v v eee e IVb, llld, 1Vd with akali-

feldspar in groundmass
lava of Ontake volcano « « « - -+ V, Vid, Vliid

ECONOMIC GEOLOGY

Manganese Some manganese deposits are contained in the
Paleozoic chert. As ore bodies are so small that none of them is
worked at present.

Copper Two small outcrops of copper-bearing vein are found
around and in the Agematsu granite. They are too low grade to
be worthy to mine.

Mineral springs Several small mineral springs are located along
minor faults or fissures, and utilized merely by the neighbouring
residents.
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