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TOKACHIDAKE
(Kushiro-1)

By
Yoshio KATSUI
Toshimasa TAKAHASH
Shigeo Dol

(Abstract)

The area of this sheet map, located in the central highland of
Hokkaido between 430200 43030" N lat. and 142030"0 142045 E long.,
occupies the southwestern part of the Daisetsu-Tokachi volcanic chain,
which is an échelon belonging to the western end of the Kurile volcanic
zone. The Tokachi-dake volcano is the only active volcano in the
central highland of Hokkaido, and is famous for its recent eruptions
in 19260 1928 and 1962.

The northwestern half of this sheet map area is occupied by a
wide pyroclastic plateau composed of the Tokachi welded tuff; while
in the southeastern half of the area, the Tokachi-dake volcano group
forms a volcanic chain that runs from SW to NE. Talus and fan
deposits are accumulated at the skirts of this volcano group. Due
to wide development of such Quaternary volcanic and clastic deposits,
the outcrops of the basement Tertiary rocks are restricted within only
small areas.

GEOLOGY

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

3 Kllamukl kako lava (KD Yakeyama lava (YD) 1
g9
E z" Suribachi- kako cone ejecta (Sf & SD Central cone ejecta (Cf, C1 & Cm)
B8 — g .
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- I 1 (a
%: Nokogiri-dake ejecta (Ne) Bieifuji upper lava (Bfu)
I3 1
S8 Bieifuji lower Java (Bfl)
e et e e AP AP e, F@D 2N talus
RataS deposits (f)
% Tokachi~-dake lava (TIl) :
2
S Mae-tokachi-dake lava (M1)| 1,840 m Peak lava (181) Biei-dake upper lava (Bul)
] 1
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T % Furano-dake upper lava (Fu) Biei-dake lower lava (BI)
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S % Furano-dake middle lava (Fm) Ko-tokachi-dake upper lava (Ktu)
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§§ Furanmd‘ake aggromerate (Fa) Ko-tokachi-dake lower lava (Ktl)
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S ; R
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" Tonokari-tuffaceous mud stone’:
T R T 'C:l formatlon ofwc\a\](;:e;\a\ T
Tokachi welded tuff (W)
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cene Biei formation (Be)
Note: Rocks enclosed in { ) do not expose in this area.

Aro

Arrows shewing the sequence of volcanic eruption inferred from field surveys.

two units: basement Neogene volcanic and sedimentary rocks, and
Quaternary volcanoes.

und the Tokachi-dake volcano group, the Hidaka formation of

pre-Cretaceous age and the Biei formation of Miocene age are developed
as the basement rocks. Neogene tectonic movement related to the
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formation of the Kurile arc was also prevailed in the central highland
of Hokkaido. As the result of this movement, the younger SW-NE
tectonic line which crossed obliquely against the older N-S general trend
of the Hidaka formation, was formed. Many volcanoes of Quaternary
age were erupted along the younger tectonic line, forming the volcanic
chain above mentioned.

Basement Neogene volcanic and sedimentary rocks

Biei formation, composed of propylite associated with green tuff
which has been subjected to alteration and mineralization, outcrops at
the northeastern corner of this sheet map. This formation is con-
sidered to be Miocene in age and widely spreads under the Quaternary
volcanoes.

Altered andesite outcrops only in a small area at the northern foot
of the Tairoku-san. This rock is distinguishable from the Quaternary
lavas in its appearance, because the former has been slightly suffered
from alteration. The age of the rock, however, is not clarified.

Maruyama lava, composed of augite-hypersthene andesite, and
Biei agglomerate develop in the northeastern corner of this area.
They are covered by the Tokachi welded tuff, but ages of them are
still uncertain.

Quaternary volcanoes

Tokachi welded tuff, composed of pyroxene-bearing hornblende-
biotite rhyolitic pumice and ash, is the most voluminous pyroclastic
flow deposit in Hokkaido. In early Pleistocene(or late Pliocene?),
following the upheaval of the basement due to rising of the rhyolitic
magma, a tremendous amount of pumice flow was erupted along the
above mentioned NE-SW tectonic line and its subordinate fractures.
Immediately after this violent eruption, a major volcano-tectonic depres-
slon was formed by the differential sinking of many blocks divided by
the tectonic line and fractures above mentioned. In this depression,
a shallow lake appeared and the Tonokari tuffaceous mud-stone was
deposited. Then, the Shimo-furano welded tuff composed of hornblende-
pyroxene dacitic pumice and ash, erupted also from the above mentioned
tectonic line. The Tokachi welded tuff is widely developed in the
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northwestern half of this area, but the Tonokari tuffaceous mud-stone
and the Shimo-furano welded tuff are concealed by the later volcanic
ejecta.

Older Tokachi-dake volcano group:  After the building up of vast
pyroclastic plateaux, in middle Pleistocene, outpouring of basalt and
mafic andesite lavas from the above tectonic line and fractures began.
As the result of this activity, Genshigahara lava and ruined strato-
cones of Tairoku-san, Mae-furano-dake, Furano-dake, Ko-tokachi-dake
and older Biei-dake were formed.

Shirogane sand and gravel bed, a fan or river terrace deposit,
develops along the Biei river near Shirogane hot spring. This bed
includes boulders derived from the Biei-dake lower lava, and is covered
by the Shirogane lava.

Middle Tokachi-dake volcano group: After the deposition of the
Shirogane sand and gravel bed, in late Pleistocene, most of the strato-
cones and lava domes of the Tokachi-dake volcano group, as shown
in Table 1, were formed one after another. They are also arrang-
ed on the above tectonic line and subordinate fissures. During
these activities, composition of lavas converted from basalt to felsic
andesite.

Younger Tokachi-dake volcano group: In the next stage, Holo-
cene, the younger Tokachi-dake volcano group extruded along the north-
west side of the volcanic chain.  These activities are characterized by
Strombolian eruption of a mafic andesite magma. Compared to the
activities of the preceding volcanoes, they are smaller in scale. As
the result of these activities, two strato-cones and five cinder cones
with lava-flows were formed. One of them, a central cone erupted in
the Ground-kak6 somma has been active during the historic time.

ECONOMIC GEOLOGY

No workable metal deposits have been discovered in the mineralized
rocks of the Biei formation. However, sulphur deposits, limonite depos-
its, hot springs and certain materials of economic importance are found
in the area of this sheet map.
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Sulphur deposits: A number of solfataras are emitting from the
central cone and Kyufun-kakd, and they form workable sublimation-
sulphur deposits. Taisho-kakd, an explosion crater formed during 1926
activity of the central cone, emits H,S and SO, rich solfataric gases.
It is able to get pure sulphur directly from the solfataric gases using
chimneys set on the orifices. During the years 19550 1962, refined
sulphur amounting to 21,000 tons were produced from the Taisho-kak6
by the Isobe Sulphur Mine.

Limonite deposits associated with jarosite were precipitated from
hot springs near Fukiage-onsen and Okina-onsen on the northwest side
of the Tokachi-dake volcano group. The limonite ores range 50.490
54_560 in Fe content, and jarosite ores contain about 60 80 of K,O.
As to the Fukiage-onsen deposit, most of the limonite ore amounted to
3,000 tons has been worked out in 19530 1954, and about 100,000 tons
or more of jarosite ore still remain. The Okina-onsen deposit contains
about 100,000 tons of workable limonite ore and several thousands tons
of jarosite.

Hot springs: Many hot springs are welling out in this area.
Most of the hot springs are characterized by high content of SO, "
and low pH(0.60 3.5), and considered to be originated from solfataric
activity, except Shirogane hot spring which is welling out through drill-
holes from propylite of the Biei formation.

Others: Tokachi welded tuff and other basaltic and andesitic lavas
are used for construction works.

RECORDS OF ERUPTION AND 1962 ACTIVITY OF THE
TOKACHI-DAKE VOLCANO

This volcano has been in eruptive state four times during the last
100 years:1857,18870 1889,19260 1928 and 1962. During these activi-
ties, the site of eruption has been restricted on and near the central
cone. No detailed report, however, are available for 1857 and 18870
1889 activities.

19260 1928 activity: At oM 11™ p-m., May 24th,1926, the first
explosion occurred on the western foot of the central cone.  After
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temporal quiescence for some four hours, at 4" 18™M p.-m the second
explosion took place. The greater half of the northwest side of the
cone, estimated at 2,000,000 m?® in volume, collapsed and a great explo-
sion crater (Taisho-kakd) was formed. This activity caused a hot
volcanic avalanche and suddenly melted the snow accumulated on the
western side of the volcano. Accordingly, forcible mud-flow was orig-
inated and swept away the western slope of the volcano. About 25
minutes after the eruption, villages of Kami-furano and Biei, about 25
km distant from the crater, were devastated by this mud-flow, and 5,080
houses were swept aside, and 144 persons were drowned. New volcanic
bombs of olivine-bearing hypersthene-augite andesite were expelled fol-
lowing this explosion.  After the eruption of May 24th, the activity
has gradually diminished, though small explosions occurred intermit-
tently until December, 1928.

1962 activity: After a long quiescence for 34 years from 19260
1928 activity, on June 29th,1962, Tokachi-dake was again in activity.
The first explosion started from about 10" 15™M p-m. and reached a
climax at 10" 45™0 55™, ejecting volcanic blocks and ash derived from
the surface. Five sulfur-mine workers, sleeping near the crater, were
killed by the falling volcanic blocks. After a pause for about three
hours, the second eruption occurred.  This activity was manifested by
strong Strombolian eruption, ejecting volcanic bombs, scoriae, lapilli and
ash, most of which were originated from new molten magma. The
volcanic ash was blown up about 12,000m high and fell over eastern
Hokkaido. This eruption continued almost for a week, and prolonged
intermittently until August. A main new crater (140m in diameter),
accessory craters and fissures opened on the southern side of the central
cone. They are arranged parallel to the southwestern wall of Ground-
kakd which is a somma of the central cone. Volcanic bombs, scoriae
and lapilli accumulated around the main crater, forming a small cinder
cone.

Some abnormal phenomena were noted during several years prior
to the activities in 19260 1928 and 1962, viz., increasing of temperature
and H,S and SO, contents of fumarolic gas, activities of volcanic tremor
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and earthquake and opening of minor fissures near the central cone.
Essential materials erupted in 1926 and 1962, are quiet similar in
modal and chemical compositions, as in the following table.

H,O0 H,0
@) @)

Si0, TiO, Al,O, Fe,0; FeO MnO MgO CaO Na,0 K,0 P,0s Total

(1) 53.93 1.2518.39 3.11 6.21 0.19 4.10 8.83 2.40 1.43 0.15 0.14 0.03100.16
(2) 53.41 1.23 17.98 2.77 6.50 0.20 4.31 9.07 2.52 1.31 0.19 0.11 0.10 99.72

(1) 1926 bomb (Olivine-bearing hypersthene-augite andesite), Analyst S. TANAKA.
(TapA and Tsuya, 1927)
(2) 1962 bomb(Olivine-bearing hypersthene-augite andesite), Analyst Y. KATsul.
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