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Résumé

GEOLOGY

Neogene formations which are composed of thick accumulations
of sedimentary and pyroclastic rocks, form the basement of Qua-
ternary volcanoes. The Neogene formations are very conspicuous
in lateral change of rock-facies as well as in variation of thickness
and they have been considerably dislocated by faults and foldings In
places the rocks have been secondarily altered through chloriti-
zation, silicification, kaolinization and other bleaching. These cir-
cumstances together with the paucity of fossils in the rocks make it
somewhat difficult to establish the stratigraphic sequence which is
applicable to the whole area. In the next table, a provisional strati-
graphic succession with some features of geologic events are given.
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Table. I

Shakotan Group

The lower, middle and upper parts of the group are correlated

respectively to the Kunnui, Yagumo and Kuromatsunai series

which are the standard Neogene stratigraphic succession in the

southwestern Hokkaido, and the group ranges from lower Miocene



to middle Pliocene in age. It is composed not only of ordinary
sediments, but also of a good deal of volcanic materials in close
association. Generally, the strata gently dip towards north.
Remarkable crustal movements were absent during the sedi-
mentation. They occured probably in later Pliocene age and were
followed by a peneplanation. In the area of Kayanuma sheet map,
west of the area mapped, it has been reported that acidic intrusive
rocks were intruded into the Shakotan group at the same time of
or after the crustal movements and were foliowed by the deposition
of metallic ores. The ore deposits in the area mapped are reasona-
bly considered to be of the same age, because the general geologic
feature of this area is quite similar to the Kayanuma area.

Shirai-gawa Formation

The Shirai-gawa formation is composed of diabasic propylite,
propylite, rhyolite and their pyroclastics, and scarcely of ordinary
sedimentary rocks. This is correlated to the Kunnui series from
lithological and stratigraphic point of view, though no fossils are
found in this formation.

(a) Diabasic propylite: This rock is mainly composed of
diabasic propylite, but it is doleritic at the transitional part to
the overlying rock, where the both rocks interfinger each other.

(b) Propylite: This rock is mainly composed of propylite
rarely being intercalated with green tuff.

(c¢) Ochiai rhyolite: This rock is composed of rhyolitic lava
and pyroclastics which is intercalated with a little tuffaceous sand-
stone. Lava is brown, glassy, hard and compact with a little
phenocrysts, and has a different appearance from the Nakano-sawa
rhyolite.

(d) Nakano-sawa rhyolite : Rhyolite appears in the form of
lava-flow, being intercalated or alternated with tuff and tuff-breccia.
Rhyolite is greyish yellow in colour and variable in texture, being
porphyritic in some parts and non-porphyritic in others.



(e) Conglomerate: This consists of conglomerate, which is
intercalated with thin seams of shale and coarse or medium-grained
sandstone,

(f) Rhyolitic tuff-breccia : This rock is light green or greyish
green in colour, and is massive and non-stratified. It contains
small fragments of white or light green rhyolite and the matrix
carries fragmental quartz sporadically.

Yoichi-gawa Formation

The uppar part of the Shakotan group is represented by the
Bagunbetsu formation in the south-western corner of the mapped
area and by the Yoichi-gawa formation in the remaining part of
the area. The two formations are synchronous but differ in their
facies, the former consisting exclusively of igneous facies and pyro-
clastic rocks, while the latter dominantly of ordinary sediments.

The VYoichi—gawa formation can be divided into five members,
showing already in the table. The whole succession of the forma-
tion can be studied on its continuous outcrop along the Yoichi-
gawa, about 9 km from the neighbourhood of the Bannosawa-
taki to Ochiai.

(a) Banded sandstone: This is mainly greyish yellow or
greyish brown sandstone, composing of rhyolitic mineral consti-
tuents. The sandstone is mostly medium-grained and well strati-
fied, but partly fine or coarse-grained and massive. Occasinally
the rock shows remarkable false beddings. Andesitic agglomerate,
lava, lapilli, pumice, andesitic or rhyolitic breccia, tuffaceous
sandstone and shale, etc. are interbedded in this rock.

(b) Lower tuffaceous sandstone: This member is mainly
composed of tuffaceous sandstone, which is yellowish brown, me-
dium or coarse-grained, massive, non-stratified, rough and fragile
and contains andesitic breccia and lapilli. Castanea Ungerii HEER,
a plant fossil, is found at Oishi-zawa in Todoroki area and z thin

coal seam, worth less of working, is intercalated in this rock.
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(c) Black shale: This member consists of the alternation
of black shale and tuffaceous sandstone. Black shale is hard,
compact and massive.

(d) Upper tuffaceous sandstone: Rocks of this member are
nearly similar to those of the lower tuffaceous sandstone member
above mentioned.

(e) Andesitic tuff-breccia: This member is mainly composed
of andesitic tuff-breccia, in which pumiceous breccias, smaller than
hen’s egg, are solidified with light grey or yellowish brown
volcanic ash.

Bagunbetsu Formation

The Bagunbetsu formation, which crops out at the south-west
corner of the mapped area, is mainly made up of volcanic ma-
terials such as andesitic lava and pyroclastics. Propylitic alteration
is remarkable in the lower horizon, while it is very weak or absent
in the black andesite, the upper most member of the formation.
The formation is divided into the following three beds in ascend-
ing order.

(a) Green tuff: This is composed of green colored andesitic
tuff and tuff-breccia, rarely intercalated with propylite.

(b) Propylite: This is composed of propylite intercalating
rarely green tuff and tuff-breccia.

(c) Black andesite: This is composed of thick lavaflows
of hard, compact, black andesite without intercalations of pyro-
clastics.

Otaru Agglomerate

It is of subaqueous deposition and is mainly composed of
agglomerate which intercalates lavaflow, tuff, tuff-breccia, tuf-
faceous sandstone, etc. These rocks are mostly pyroxene andesi-
tic, but rarely trachytic in nature. The Otaru agglomerate covers
directly not only the andesitic tuff-breccia of the Yoichi-gawa



formation, but also every lower member of the formation and even
the propylite of the Shirai-gawa formation.

This agglomerate is widely exposed in the mapped area and
attains more than 400 m in thickness, indicating a widespread
occurrence of violent explosive actions all over the district. The
rocks developed in the neighbourhood of the boundary between
Otaru-shi and Akaigawa-mura, are heavily metasomatized by pro-
pylitization and partly by kaolinization or silicification, and carry
many but small copper or lead ore deposits.

Older Andesites of Pleistocene Age

Kenashi-yama, Okobachi-yama, Onobori-yama and Konobori-
yama situated at the north-eastern part of the area mapped are
small volcanoes, which were built up upon the peneplain in Pleis-
tocene epoch and have been dissected considerably since then.
Their lavas are nearly alike to each other, the former two being
composed of olivine-bearing augite-hypersthene andesite and the
rest of augite-hypersthene andesite.

Maru-yama Volcano, Asari Voleano, Yoichi
Volcano and Aoi-gawa Volcano

Their summits are situated out of the area mapped. The
lavas of these volcanoes, found within this area, are augite-hypers-
thene andesite or rarely quartz-bearing augite-hypersthene ande-
site.

Amemasu Volcano

This is a shield volcano based on the Tertiary formation and
the lava of the Yoichi volcano. A large explosion crater, about
2 km in diameter, is present to the northwest of the summit.
Lavas of this volcano are divided into the Meiji lava, quartz-bearing
hypersthene-augite andesite, and the Amemasu lava, quartz-
bearing augite-hypersthene andesite.



Akai-gawa Volcano

Akai-gawa volcano occupies the central part of the western
half of the area mapped. This volcano is characterized by a huge
caldera, named Akai-gawa caldera, which is nearly elliptibal in
shape with the width of 7.5 km in east-west direction and of
6 km in north-south direction, and is surrounded by ridges of
a nearly definite altitude. Generally speaking, the foundation
of this volcano is high at the eastern side and low at the
western side, where the development of volcanic body is most
remarkable. The somma lavas are roughly divided into following
four lavas : — Yamanashi lava (olivine-bearing augite-hypersthene-
hornblende andesite), Gempuku-yama lava (olivine-bearing horn-
blende-augite-hypersthene andesite), Daikoku-yama lava (hypers-
thene-hornblende dacite) and Maru-yama lava (augite-bearing
hypersthene-hornblende andesite). Chohaku-san risen on the nor-
thern mountain-side, is a parasitic volcano and its lava is augite-
hypersthene-hornblende-biotite dacite. Also, Kitamaru-yama shown
a literally conical form at the northern part within the caldera,
is a central cone and its lava is hypersthene-bearing hornblende
andesite.

The characteristic topography along the Yoichi-gawa valley
to the south of the volcano and the remarkable difference in geo-
logy between north and south of the valley indicate the existence
of another gigantic caldera which extends west to the area of
neighbouring sheet map and encloses whole of Akai-gawa volcano.
This caldera shows a horseshoe shape opening towards north-
east with the apex near Ginzan and Inaho-toge in the neighbour-
ing area. A conical mountain body of the Akai-gawa volcano
were formed on the eastern margin of this gigantic subsidence.
Subsequently a secondary depression occured in it and the Akai-
gawa caldera was formed.



Quaternary Sediments

(a) Akai-gawa clay. This is exposed as flat beds under the
Akai-gawa loam and is divided into two beds. The lower bed,
more than 2 m thick, is greyish blue in colour and is hard and
viscid. The upper bed is 3-4 m in thickness, greyish white in
colour and is tuffaceous and little viscid.

(b) Akai-gawa loam. This is yellowish-brown colored wea-
thering product of volcanic ash. It develops heavily over the area,
especially inside of the Akai-gawa caldera and along the Yoichi-
gawa, where the thickness attains about 150 m. This was de-
posited after the present topography had been neary completed.

(c¢) Yoichi-gawa gravel. This is found along the Yoichi-
gawa.

(d) Talus deposit. This develops at the foot of mountains.
It is especially remarkable inside as well as outside of the Akai-
gawa caldera.

(e) Alluvium. This is found along rivers.

ECONOMIC GEOLOGY

At the time of the field survey, the Otaru-matsukura mine
(barite ore), the Kokkd mine (manganese ore) and the Meiji mine
(black ore or ‘‘kuromono ’’) were under working, and the Todo-
roki mine (gold and silver ore) was expected to be reopened.
Besides, there are many closed mines (copper, lead, manganese,
gold and silver, etc.), most of them were worked on small scales
during the Pacific War. There is a quarry at the north of the
water reservoir of Otaru-shi, where andesite is quarried for bal-
last.

Otaru-matsukura Mine

The Otaru-matsukura mine, situated in the northeastern part
of the area, is the largest barite min2 in Japan, which supplies
8522 of domestic production.



There are exposed several huge masses of silicified and com-
pact rocks rising up on the ridge near the mine and they repre-
sent the silicified parts of the agglomerate, tuff and tuff-breccia
of the Otaru agglomerate. The ore deposits of the mine are found
in the silicified zone and five main ore bodies are known. One
of them is now under working and this is a replacement body
which carries barite accompanied by quartz. This ore body ex-
tends, as a whole, along the northern margin of one of the
silicified rocks and is of 10-20 m wide, but is irregular in shape,
having vein-like or sheet-like parts and ore pockets. The grade
of the ore generally gets lower as it goes away from the silici-
fied rock. The ores are greyish blue, rarely greyish white and
greyish pink in colour, and are massive, hard, compact and
heavy. Rich parts which contain more than 93% BaSO are now
obtained as ores.

Kokko Mine

The Kokkd mine is a manganese mine situated at Fugoppe,
Yoichi-machi. The ore deposits occur in yellowish brown andesi-
tic tuff-breccia of the Yoichi-gawa formation which is chloritized
or kaolinized near the ore body owing to mineralization.

The ore is almost solely composed of manganite and is 35-
4022 in manganese content. It is black, hard and has metallic
lustre, and often shows fine botryoidal structure. The ore bodies
are potato-like or thinly bedded in shape and are considered to be
of replacement origin.

Meiji Mine
The Meiji mine is situated at Meiji, Akaigawamura, and
consists of two black ore deposits, namely Hon-kd and Kanayama-
zawa-ko, and of a mercury ore deposit. The black ores contain

2.5-522 of copper in average. The ore deposit of Hon-ko is com-
posed of many irregular ore masses varied in size and is embraced
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in a alternating bed of rhyolite, rhyolitic tuff-breccia and conglo-
merate of the Shirai-gawa formation. The Jargest ore mass is
nearly 30 m in diameter. The ore masses are apt to be found
out in the foot-wall side of three propylite dykes, which run in
nearly north-south direction. The ore deposit of the Kanayama-
zawa-ko is composed of three, nearly bed-like ore bodies and is
embraced in rhyolitic tuff-breccia closely lying under hard black
shale, which has prevented secondary enrichment of ores. The
ores of this mine are dark grayish black, massive and heavy.
The mercury deposit, closed in 1919, is a stock-work deposit im-
pregnated irregularly in tuffaceous sandstone of the Yoichigawa
formation. The ore is said to contain more than 12 of mercury.

Todoreki Mine

The Todoroki mine, situated at Todoroki, Akaigawa-mura,
was once one of the most productive gold and silver mines in
Hokkaido, but it has been closed since 1943.

The mother rock of the ore deposits is rhyolitic tuff-breccia,
though it has turned into a massive, hard and compact rock near
the ore deposits as a result of remarkable silicification. The ore
deposits of this mine are found on both sides of the Yoichi-gawa,
between the Lion-bashi (-bridge) and Sambonmata. Seventeen
gold and silver bearing quartz veins have been explored. The
veins run straightly, striking mostly N 45-80° E and dipping to-
wards mostly south-east, but occasionally north-east, with angles
of more than 60°. They are generally 0.5-3.0 m wide, while the
longest vein reaches several meters in average width and 12 m
at the widest part. The ore is gold-and silver-bearing quartz,
in which gold is found in the form of native gold and silver
usually in the form of argentite, but occasionally in those of red
silver ore and cerargyrite. Rhodonite, rhodochrosite and calcite
are frequently accompanied with.
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