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Correlation of the Kutcharo pyroclastic flow deposits.
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(Abstract)

The area of this sheet map, located between latitude 430400 43 050"
N and longitude 144 0 150 144 030" E, covers the northern part of the
Kutcharo volcano, in east Hokkaido.

The Kutcharo volcano in the southwestern part of the Shiretoko-
Akan volcanic chain, an échelon belonging to the Kurile volcanic zone,
is famous for its gigantic caldera formation. The Kutcharo caldera,
embracing Lake Kutcharo, is one of the largest calderas of Krakatau
type in the world, its diameters being 26x 20km.

The somma of the Kutcharo caldera, a part of which occupies the
southern part of this sheet map, exhibits a nearly circular wall (5000
1,000m above sea level) constructed of thick piles of somma lavas and
pyroclastic rocks on the basement Tertiary rocks.

Most of this sheet map, however, except for the southern part
above mentioned, is occupied by a widely distributed pyroclastic plateau,
which is composed mainly of some ten pyroclastic flow deposits of the



Kutcharo volcano. (see Plate 1 and photograph next to the title-page)
The surface of the plateau in the southeastern part of this sheet
map, is covered by thin deposits of ash-fall, pumice-fall and pumice-
flow which were erupted from the post caldera volcanoes of Atosanupuri
and Mashd.
Drainage system is rather simple, most of the streams empty into
the Okhotsk Sea flowing from south to north,

GEOLOGY

The geology of this area, as shown in Table 1, can be divided into

two units: basement Neogene volcanic and sedimentary rocks, and
Quaternary volcanoes and sediments.
Basement Neogene vol canic and sedimentary rocks

Rhyolite (Ry), occurring on the northern shore of Lake Kutcharo
as a lava flow covered by Osappe formation, represents the lowermost
horizon in this sheet map. This rock is a plagioclase-rhyolite or soda-
rhyolite with lithoidite appearance which has been subjected to weak
alteration. (cfr. Plate 2)

Osappe formation (Os), composed of andesitic tuff, tuff-breccia and
andesite lavas, constitutes the lower part of the Kutcharo caldera wall.
This formation is considered to have originated as deposits of Pliocene
volcanic activity, but no remarkable fossils have yet been discovered
init. (cfr. Plate 3)

Higashi-mokoto formatin (Hm), outcrops beneath the older
Kutcharo pyroclastic flow deposits in the northern margin of this sheet
map. It is composed of nearly horizontal beds of tuffaceous sandstone
and biotite-rhyolite pumice-tuff. Owing to the paucity of outcrops,
thickness and age of this formation are still unknown, though it can
be compared with the Pliocene deposits of surrounding areas.
Quaternary volcanoes and sediments

Somma lavas of the Kutcharo volcano: Somma lavas and fragme-
nts of the Kutcharo volcano, erupted in early to middle Pleistocene, con-
stitute the northern wall of the Kutcharo caldera. Eruption centers of



Table 1 Geological sequence in the Mokoto-yama sheet map

(Alluvium (a)
Pyroclastic [ Kamuinupuri-dake volcanic ash (Ma-b)
deposits ; N .
§ ) ofpthe Mashi 1Mashu pumice (Mp)
= volcano Mashi volcanic ash of somma building stage
Talus deposit (T)
Lacustrine terrace deposits (Yt)
Tokusahara volcanic ash
Lower river terrace deposits (Lt)
Higher river terrace deposits (Ht)
Younger Kutcharo {
pyrcclastic flow deposit K.P.flow I (Kp»)
Bihoro formation (B)
K.P.flow II (Kp2) -
T~
» | Middle Kutcharo Sl LS =32
§ pyroclastic flow deposits K.S.flow (Ksf) 2_;0%
% i K.P.flow IV (Kps) &oﬁi
% K.P.flow V  (Kps) 528
"‘a n
K.P.flow VI ] %’E
Older Kutcharo Yo
pyroclastic flow deposits ) K.P.flow VII ¢ (Kpe) ]
K.P.flow VIII
‘Furume welded tuff (Fw)
Dike (D)
Somma lavas Mokoto-yama summit lava (Ky)
of the Kutcharo { . R
volcano [Mokoto-yama main lava (Km)
Somma lava (Ks)
% Higashi-mokoto fermation (Hm)
%‘3 Osappe formation (Os)
Z Rhyolite (Ry)

p : pumice, s ; scoria

Letters in ( ) show those of the legend of geological sheet map.

t

Formation of

—

the Mash( caldera

the Kutcharo caldera

Formation of

somma lavas, except for that of the Mokoto-yama lava, have vanished
from sight due to caldera depression.
Earlier somma lavas (Ks) are composed of alternate piling of lavas

and fragments of olivine-hypersthene-augite basalt and pyroxene-



andesite. (cfr.Plate 4)

Mokoto-yama, the highest peak (999.6m above sea level) of the
northern caldera wall, is a beautiful strato-cone which was built up on
the earlier somma lavas. The southern half of this cone, however,
was destroyed by the caldera depression.  This strato-cone is composed
of lavas and a few fragments of angite-hypersthene andesite, olivine
basalt and olivine andesite (Km and Ky). (cfr. Plates 5 and 6) Near
the top of this cone, a dike (D) of coarse-grained andesite intruded
carrying a large amount of calcic plagioclase phenocrysts. (cfr. Plate 7)

Kutcharo pyroclastic flow deposits: After the piling up of the
somma lavas of Kutcharo volcano, in middle to late Pleistocene, some
half score of pumice and scoria flows accompanied by pumice and ash
falls were erupted successively, resulting in formation of the Kutcharo
caldera of Krakatau type.

These pyroclastic deposits are widely developed around the caldera,
forming a vast pyroclastic plateau. In this sheet map, there are
distributed ten pyroclastic flow deposits, which are divided into three
groups: older, middle and younger deposits, as shown in Table 1. (Fw,
Ksf and Kp,_g)

All of these deposits were erupted not within a short period, but
over a long time from middle to late Pleistocene one after another, in
view of the fact that water-sorted lenses, fossil soils, and gravel and
sand beds (G), namely Bihoro formation (B), are interbedded with them.
(cfr. Plates 8,11 and 12, Figs. 1-7, and Tables 2 and 3) Accordingly,
it can be said that such prolonged activities resulting in violent
pyroclastic flows accompanied by pyroclastic falls led to the depression
of the gigantic caldera.

Most of these pyroclastic flow deposits are composed of augite-
bearing hypersthene dacite pumice and ash, except for a scoria-flow
deposit which is composed of augite-bearing hypersthene andesite scoria,
banded-pumice and ash. All deposits are characterized by absence of
bedding, lack of sorting, abundance of glass shards and richness in
foreign lithic fragments. Carbonized wood fragments are frequently
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included in them. Welding and rude prismatic joints are seen in some
deposits, namely in the oldest pyroclastic deposit (Furume welded tuff)
and the scoria-flow deposit (K.S.flow). (cfr. Plates 9 and 10) Numer-
ous evidences of secondary fumaroles are also seen near the surface of
the scoria-flow deposit.

Bihoro formation (B): Several gravel and sand beds, as above
mentioned, are interbedded with the Kutcharo pyroclastic flow deposits.
Most of these water sorted beds, however, are considered to be secon-
dary deposits derived from the pyroclastic flow material by terrestrial
streaming, except for the Bihoro formation which is interbedded between
the Kutcharo pyroclastic flow deposits of K_.P.flow O and K.P.flowO . The
Bihoro formation composed of gravel and sand, forms a wide marine
terrace from the Okhotsk Sea coast to the northern part of this sheet
map, with increase of its altitude from 15m to 120m as it extends
inland. (cfr. Plates 8 and 12, Tables 2 and 3, and Figs. 2 and 3) This
formation may be correlated with the Riss-Wirm interglacial deposit.

River and lacustrine terrace deposits: River terrace deposits
composed of gravel, sand and clay, develop along the Mokoto-gawa,
Ponyambetsu-gawa and Yambetsu-gawa, forming a higher terrace (Ht)
and a lower one (Lt). Near the northern shore of Lake Kutcharo,
lacustrine deposits (Yt) form a narrow lower terrace. They were
deposited during late Pleistocene to early Holocene.

Tokusahara volcanic ash, composed of several thin layers of vol-
canic ash interbedded with fossil soils, covers the surface of the pyro-
clastic plateau and river terraces. This volcanic ash is considered to
be ash-fall deposits from the volcanoes older Atosanupuri and Nakajima
which erupted near the center of the Kutcharo caldera. (cfr. Figs. 3
and 8)

Pyroclastic deposits of the Mash( volcano: In early Holocene, on
the eastern wall of the Kutcharo caldera, Mashd volcano was being
constructed by alternative eruptions of mafic andesite lavas and scoria.
The area in the southeastern corner of this sheet map was covered by
the ash-fall deposit of this activity. (Mash( volcanic ash of somma

— 41 —



building stage)

After the effusion of the somma lavas, the activity of the Mashi
volcano was converted into explosive eruptions of felsic pumice and
ash. In the culminating phase, about 7,000 years ago, pumice and ash
falls and a great deal of pumice-flow were erupted successively, result-
ing in the formation of the Mash( caldera (7.5x 5.5km in diameter).
This pumice-flow is widely deposited in this sheet map area, especially
in the southeastern corner. This deposit (Mp) is composed of felsic
pyroxene-andesite pumice, ash, somma lava blocks and basement rock
fragments.

After the depression of the caldera, a small dacite lava dome
(Kamuishu) and a steep-sided cone (Kamuinupuri-dake) of felsic andes-
ite and dacite lavas and fragments, were erupted. About 350-500 years
ago, successive pumice and ash falls (Ma-b) from Kamuinupuri-dake
covered the surface of the eastern half of this area. (cfr. Fig. 9)

Talus deposits and alluvium:  Talus deposits (T) are accumulated
at the feet of the caldera wall and of Mokoto-yama. Alluvium (a),
composed of gravel, sand, pumice, ash and clay, distributes along the
lake shore and rivers.

ECONOMIC GEOLOGY

No important economic materials have been discovered in this area,
as known from geological study. Furume welded tuff and andesite
and basalt lavas are used for building and road stones. Kamuinupuri
pumice-fall deposit (Ma-b) and certain Kutcharo pyroclastic flow de-
posits could be used for making ash-concrete blocks.
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