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EXPLANATORY TEXT
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GEOLOGICAL MAP OF JAPAN

(Scale, 10 50,000)

SHIBECHA
(Kushiro-23)

By
Masayuki Saitdo and Yoshio Kitagawa
(Geological Survey of Hokkaido)

Résumé

The map area, occupying a part of the so-called Kushiro Plain,

is located between Lat.43010"-43020"N and Long. 144030"-144045"E.
Topography

The topography of this area is characterized by hilly plateau and
swampy lowland

The hilly plateau is divided into the Nemuro surface and the
Konsen Plain surface. The Nemuro surface is a fairly dissected level
plane 900 100m above sea level, and occupies the greater portion of
the map area. The Konsen Plain surface is distributed limitedly in
the northeastern part of the map area. It is less dissected than the
Nemuro surface and shows a good development of the level plane.
It was formed probably by young pumice flows.

Along the rivers traversing the hilly plateau, river terraces are
developed. Locally, the terraces are composed of two steps. The lower
terraces are 5 to 10m in relative height from the present river-
bed. They decrease their height southward and finally sumberge under
the alluvial surface. The higher terraces are 20 to 30m in relative
height from the present river-bed.

The alluvial surface is represented by a low swampy land which



has resulted from aggradation of the previously drowned valleys.
Lake Shirarutoro is a sea relic lake which was left after the
alluvial transgression.

The principal rivers flow in the NWO SE direction, presumably
due to the influence of the tectonic movement of the basement.

Geology

The geology of the map area consists entirely of the Quaternary
system which can be roughly divided as follows.
Kushiro group

The hilly land of the map area is composed of the Kushiro
group. The group consists of tuffaceous sand, mud, tuff and sand-gra-
vel. Containing marine shell fossils, this group is a representative
marine Pleistocene formation in Hokkaido. In the map area, the
group is divided by facies into the following four members in ascen-
ding order:

Rururan formation (Ru): This formation, consisting of dark-
gray tuffaceous siltstone, shows a relatively hard compact facies,
exfoliating in shaly plates.

Shirarutoro formation (Sr): By the facies the formation is
subdivided into four horizons in ascending order. O . Fine gravel or
sand-gravel bed. O . Brownish-gray fine sand or silt bed, intercalated
with thin layers of tuffaceous sand and tuff. Locally it becomes
tuffaceous clay containing yellowish-brown pumice fragments. O . Fine
alternation of gravel, minute rock fragments, pumice and coarse sand,
showing cross lamination. Conspicuous abnormal sedimentation is
locally recognized. O . Alternation of volcanic ejecta and unconso-
lidated sand grains of medium size.  The total thickness is 600 70m.

Shibecha formation (Si): It is distributed almost throughout
the map area. On the whole, volcanic ejecta are predominant and
the facies is characteristically pumiceous or tuffaceous.

The lower part is clayey loam containing pumiceous tuff and
pumice layers. The middle part is an alternation of volcanic sand,
volcanic ash and pumice, marked with cross lamination; abnormal
sedimentation and intraformational fault are often observed. The



upper part consists of tuff, which contains pumice layers, and tuff-
aceous silt or clay.

Toro formation (To): The formation is the uppermost of the
Kushiro group. It consists of sand-gravel and coarse-sand, presenting
a nearly horizontal structure.  Thickness is 100 15m.

The structure of the Kushiro group reflects the character of the
basement, that is, it presumably forms a basin with a synclinal axis
roughly coinciding with the structure line (ShibetsuOd Tsurui line)
which separates the inner and outer zones of the Kurile Arc. The
synclinal axis passes through the vicinity of the Katamusari River in
the southeastern corner of the map area. However, this sedimenta-
tion basin was unstable and was affected by local uplifting by which
a gentle anticline was formed in the southern vicinity of Shibecha
City.

Deposition of the Kushiro group is presumed to have taken place
during the period from Early Pleistocene to the first half of Middle
Pleistocene. The vast level plane (Nemuro surface) at an altitude
of 800 120m is considered to represent the depositional plane of the
Kushiro group.

Pumice flows

At the top of the hilly land, two or three beds of pumice flow
are found, unconformably covering the Kushiro group. These pumice
flows are similar to one another in both facies and lithology, but
they are tentatively classified into three members in this report, on
the basis of their relation to the topographic surfaces, mode of occu-
rrence and distribution.

Sakae pumice flow(Pf,): This is a gray pumice flow. It is
dacitic and contains abundance of pumice lumps (20cm in maximum
diameter) which show silk-thread vesication. It is distributed on the
hills higher than 120m above sea level, but due to erosion it remains
only as monadnocks. The age of its eruption is presumably at the
end of Middle Pleistocene.

Osobetgu pumioe flow(Pf,):  The lithology is dacitic like Pf,.
It contains pumice of 5 to 6cm diameter, but the amount of pumice



is smaller than that in Pf;, and the facies is closer to pumiceous tuff.
It often contains fragments of carbonized wood. Its horizon is roug-
hly contemporaneous with Pf,.

lzumikawa pumice flow(Pf;): Lithology is the same as the
above-mentioned two. Pumice is remarkably vesicular, contains qu-
artz phenocrysts, and shows a silk-thread structure. This pumice
flow forms a level plane of about 100m above sea level. As compa-
red with the topographic surface composed of the foregoing two
flows, the plane of this flow is more level and less dissected. Age
of its eruption is probably Late Pleistocene.

These pumice flows originated in the activity of the Kussharo
Volcano which was active continuously from Middle to Late Pleisto-
cene. It is assumed that a caldera was formed after the lzumikawa
pumice flow was erupted.

River terrace deposits

There are two steps of river terraces, with the respective depo-
sits.  The higher terrace deposits (T,) are distributed in the drainage
area of the Osobetsu River, and form a level plane 200 30m above
the present river-bed. The deposits are mostly andesite pebbles and
sand-gravel. The lower terrace deposits (T,), forming a topographic
plane 50 10m above the present river-bed, are composed of gravel
bed, sand-gravel bed, and alternation of sand, volcanic ash and

pumice. Cross lamination is locally found.
Chambetsu loam (L)

This is a bed of brown loam containing pumice and scoria. It
covers all topographic surfaces except the alluvial surface. It is

roughly divided into the lower and upper parts. The lower part
consists of pumice-bearing reddish-brown loam, alternating with sandy
volcanic ash volcanic clay, and is overlain by a pumiceous loam bed.
On the whole, this part is sticky due to advanced argillization. The
upper part is predominantly loam, intercalated with two or three
layers of black scoriaceous volcanic sand, but the facies becomes
pumiceous upward. Between the Chambetsu loam and the younger
volcanic ashes, a humus bed is developed. Thickness varies from



place to place, but is generally 10 4m. In this loam bed, intrafor-
mational fault is locally observed. The loam was erupted at the end
of Pleistocene and probably belongs to the Mashu Volcano series.
Younger volcanic ashes (M)

The younger volcanic ashes distributed in the map area are
recent ejecta originating from the volcanic activities of such volcanoes
as Mashu-dake, Kamuinupuri-dake and Meakan-dake. The ashes cover
the entire ground of this area.

In the hilly land to the west, three beds of the Meakan-dake
volcanic ashes (Me,;, Me,, Me, in descending order) and three beds
of the Mashu volcanic ashes (Mf, Mgi, M-j in descending order) are
found, totally six beds. In the hilly land of the northeastern corner,
Me,;, Kamuinupuri volcanic ash (Km), M-f, M-g, M-i, and M-j in
descending order, are recognized. These volcanic ash beds are com-
posed of pumice fragments, lava fragments, and fragments of the
basement rocks.

Pumice in every horizon shows almost identical chatacter, being
holohyaline and containing small quantities of minute plagioclase,
hypersthene and augite crystals. Lava fragments are holohyaline
andesite and augite-hypersthene andesite; the latter is found in M-f,
M-g, M-i and M-j but is absent in other overlying volcanic ashes.

Of those volcanic ash beds, the one defined as M-f comprises
pumice fall and pumice flow. In the map area, only the tip of the
pumice flow is limitedly distributed. The C** age of the carbonized
wood contained in this pumice flow is reported as 6,460 = 120 BP
years. The beds M-j to M-f contain the largest amount of pumice
as compared with other beds of volcanic ashes, and are related to
the formation of the Mashu Caldera. From this fact, the Mashu
Caldera is considered to have formed about 6,500 years ago.
Alluvial beds

The alluvial beds of the map area are composed of clay, sand
and sand-gravel which buried the previously drowned valleys, and
containe peat.

The peat bed in the Kushiro Plain is 4.5 to 5m at the thickest



part, but within the map area it is 2 to 4m thick as estimated in
the vicinity of Gojikkoku. In the low swampy land along the Cham-
betsu River, the peat bed is as thick as 10m, and is intercalated
with several beds of the younger volcanic ashes.

Economic Geology

Useful underground resources in the map area are geologically
almost negligible.

Iron sand deposits are known in the Kushiro group, but as far
as the map area is concerned the reserves are too small to be worked,
and the iron sand is not qualified as a deposit when judged from its
mode of occurrence. Other resources are merely water and aggre-
gate.

Ground water: The Kushiro group may serve as a good aqui-
fer as it contains unconsolidated sand and sand-gravel. However, on
account of the thick cover of volcanic ejecta (pumice flow) water is
hardly obtainable in the hilly land on the west and northeast sides.
In the hilly land on the southeast side, free ground water in the
Kushiro group can be pumped out. Water-pumping is generally easier
in the area of river terraces. In the alluvial area, quality of free
ground water is inferior due to thick accumulation of peat; hence,
water supply has to depend on deep-seated aquifers. According to
the past records a depth, of 500 100m is required in order to obtain
good water.

Building stone and aggregate: No useful building stone is
found in the map area. As aggregate for road construction, gravel
and sand-gravel in the Kushiro group can be easily excavated. Gravel
from the river terraces and the present river-bed can be also used
as aggregate.
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