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Achnanthes spp.
Cymbella ventricosa Kutz.

Cyclotella sppO

Fragilaria spp.
Hantzschia amphioxysd EHR.O GRUN.

Melosira italicad EHR.O KUTZ.

Denticula spp. M. spp-
Epithemia sorex KuTtz. Nitzschia spp.
E. turgidald EHr. 0O KuoTz. Rhopalodia spp-
E. spp- Synedra spp.
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Yoshio KATsul

(Abstract)

The area of this sheet map, located between latitude 43030"0 430
40"N and longitude 144015"0 144030"E, is occupied by the Kutcharo cal-
dera in the southwestern part of the Shiretoko-Akan volcanic chain, an
échelon belonging to the Kurile volcanic zone, in east Hokkaido.

The Kutcharo caldera, embracing Lake Kutcharo, is one of the
largest Krakatoan calderas in the world, with diameters of 26x20km.
Lake Kutcharo, in the western half of the caldera, has an area of
77.5sq.km ; it is drained by the Kushiro river from the southern part.
Lacustrine terraces are distributed along the shore, mainly in the
southern part.

The somma of the Kutcharo caldera exhibits a nearly circular wall
(5000 1,000m above sea level) constructed of thick piles of somma
lavas and pyroclastic rocks, except for the southern part which is
composed of Neogene volcanic and sedimentary rocks.

A gravity low, reaching -46 milligals, is found, with isoanomaly
contour lines conforming to the caldera shape. Existence of a layer
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of coarse pumice and or some low density materials thickening
toward the centre is required to account for the above anomalies.

Three post caldera volcanoes were formed in the bottom and on
the wall of the caldera: Atosanupuri somma and lava dome group in
the centre of the bottom, Nakajima double lava domes in the western
bottom, and Mash( somma, a lava dome and a cone on the eastern
wall, respectively.

Talus and fan deposits are accumulated at the foot of the caldera
wall.  Alluvial deposits, composed of gravel, sand, pumice, ash and
peat, are distributed along the lake shore and the Kushiro rlver.

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.

Basement Neogene volcanic and sedimentary rocks

Ikurushibe formation, composed of propylite, andesitic green tuff-
breccia and green tuff, occupies the southwestern corner of this sheet
map. Thick piles of the propylites, which have been subjected to weak
mineralization, form an anticlinal axis trending in NE-SW direction
which conforms to that of the Shiretoko peninsula.

Osappe formation, distributed in the western half of the area,
consists of andesitic tuff, tuff-breccla, welded tuff and andesite lavas.
This formation comformably overlies the Ikurushibe formation.

Sattomanai volcanic rocks, composed of intermediate and felsic
andesites, constitutes the northern foots of Mt. Pekere and Mt. Birao
in southern neighbour sheet map“ Teshikaga.” Owing to scantiness of
outcrops, the structure and age of these andesite mountains are not
yet clarified.

Quaternary volcanoes

Kutcharo volcano: Somma lavas and fragments of the Kutcharo
volcano are composed of olivine-basalt and pyroxene-andesite which
were erupted in early to middle Pleistocene. In middle to late Pleisto-
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At-a explosion

Atosanupuri-yama
At-bl explosion (younger)
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§ Atosanupuri-yama
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3= 3
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§ e Tosamoshibe-yama

>~ Nifushioyakotsu-yama
274 m-yama
Nupuriondo-yama
Maru-yama

Older terrace deposit

the Kutcharo-ko sheet map

Mi-b; Pumice & ash
(Felsic andesite) g
- B b
11 g 3
§ 2 g S
e ~ g
TE =23
A 5}
?,,‘2 Ma-c¢ Pumice, ash & éé& s
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Kamuishu domelava = =
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2 Ma-f Pp;nice flow_ |
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©'5 1Ma-k (Felsic andesite)
3* |
AMa-]
o
28 [Ma—a Scoria and
g% ; somma lava
&> lMa—: (Angesite)

0,000 Younger terrace deposit (Lacastrine deposit)

§ g Younger dome lava (Dacite)
;;\ 3 Nakajima pumice (Dacite)
g Older dome lava (Dagcite)
_~Formation of Atosanupuri caldera
S Atosanupuri pumice (Dacite)
5 § § §° 252 m-yama dome lava (Felsic andesite)
3 3 § Oyakotsu-yama dome lava (Andesite)
© % Atosanupuri somma lava  (Andesite)

_~Formation of Kutcharo caldera

(Kutcharo welded tuff
lKutcharo somma lava

volcano

Kutcharo

Sattomonai volcanic rock (Andesite)

Osappe formation (Andesitic tuff, tuff

(Dacitic)
(Andesite & basalt)

breccia, welded tuff & andesite)

Ikurushibe formation (Propylite, andesitic green tufi-breccia & green tuft)

Note : At- : Pyroclastic deposits of younger Atosanupuri voleano group,
Ma- : Pyroclastic deposits of Mashii voleano.



cene, some half score of pumice- and scoria-flows accompanied by
pumice- and ash-falls were erupted, resulting in formation of a huge
caldera of Krakatoan type. The pyroclastic deposits erupted at the time
of these activities are widely distributed around the caldera, forming
pyroclastic plateaux; but only the first one of them, Kutcharo welded
tuff, consisting of dacitic pumice and ash, is distributed in this sheet
map .

Atosanupuri volcano: After the depression of the caldera, near
the centre of its bottom, Atosanupuri volcano was formed. In the
older stage of this volcano, a large stratocone of andesite and later
two small andesite lava domes, named Oyakotsu-yama and 252m-yama,
were formed. Then, a great deal of dacite pumice and ash were
erupted, mainly in a form of pumice flow causing a caldera depression.
Atosanupuri pumlce, erupted in this activity, is deposited around the
Atosanupuri caldera, and cut by lacustrine terraces.

Following the above activities, from late Pleistocene to Holocene,
intermittent eruptions of viscous dacite magma took place around and
in the Atosanupuri caldera. At first, Nakajima volcano, composed of
double lava domes, was formed in the centre of Lake Kutcharo. Then,
in early to middle Holocene, six lava domes apeared around the Atosa-
nupuri caldera: Maru-yama, Nupuriondo-yama, 274m-yama, Nifushio-
yakotsu-yama, Tosamoshibe-yama and Oputateshuke-yama, respectively.
Finally, after the eruption of the pumice-flow of Masha volcano, the
four lava domes Rishiri-yama, Sawanchisapu-yama, Makuwanchisapu-
yama and Atosanupuri-yama (Older and younger), were extruded.
Among of them, the younger lava dome of Atosanupuri-yama, the latest
one, is now in active solfataric state.

MashQ volcano: In early Holocene, on the eastern wall of the
Kutcharo caldera, Mash® volcano was being constructed by alternative
eruptions of mafic andesite lavas and scoria. After the effusion of
the somma lavas, the activity of the Mashd volcano was converted
into explosive eruptions of felsic pumice and ash. In the culminant
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phase, about 5,500 years ago, pumice- and ash-falls (Ma-j, i, h and g)
and a great deal of pumice-flow (Ma-f) were erupted successively,
resulting in the formation of the Mash( caldera (7.5x5.5km in diameter).
This pumice-flow is widely deposited in this sheet map, forming a
pyroclastic plateau in the southeast corner. This deposit is composed
of felsic pyroxene-andesite pumice, ash, somma lava blocks and basement
rock fragments. Human remains of Middle Jimon age (about 4,500
ys. B.P.)are found in a humus soil layer between the pumice-flow deposit
(Ma-f) and younger ash bed.

After the depression of the caldera, a small dacite lava dome
(Kamuishu) and a steep-sided cone (Kamuinupuri) of felsic andesite
and dacite lava and fragment, were erupted. About 3500 500 years ago,
successive pumice- and ash-falls (Ma-b,0 ;) from Kamuinupuri covered
the surface of the eastern half of thls area.

ECONOMIC GEOLOGY

No workable metal deposits have been discovered in the mineralized
zone of propylite. Sulphur deposits, hot springs and certain materials
of economic importance are found in the area of this sheet map.

Sulphur deposits: A number of solfataric gas jets are emitted
from the margin and fissures of the younger lava dome of Atosanupuri-
yama, forming sublimation sulphur deposits. The ores are composed
mainly of sublimation sulphur, pyrite, opald alunite and clay minerals,
and they range about 250 100 in S content. Refined sulphur amounting
to 600 tons or more per month, are produced by the Atosanupuri
Sulphur Mine. (in 1959)

Hot sprmgs: Many hot springs are welling out from six districts
around the Atosanupuri volcano. Namely, at Kawayu there are found
today some 60 orifices of hot springs (pH 0.80 1.2, 650C in max. temp.)
which are derived from a shallow layer of underground hot spring
water originated from near the Atosanupuri-yama lava dome. The
quantity of heat discharged as Kawayu hot springs is estimated as
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46.0x107 cal./min.

Others: Kutcharo welded tuff and other andesite lavas are used
for building and road-stones, and Kamuinupuri pumice-fall deposits
(Ma-b) could be used for making ash blocks.

— 42 —



oo0o3r030 130 00
Ooo0o3yo30170 00

ooopo O O 0O O 0O O

ooo 0O 0 0
ooo oooooooo






