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KEEICHEREL, RABICIEE R EIE & A TABBICHN L2 5D TH 5,

0. 9. 1 AERKLUREAILE—WICHMS 5 HE

WAL O B A ATAICIE, 10 ~ 40m OWFEE TN L CRRIFLHA &
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I. 11. 4 (FEEHERYE (cd)
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1 1
| SMRUEE | ARUEE | REREE | MERE | T
) % | 2 % | % %
Si0, 51.88 53.46 68.26 71.2 69.74
AlOq 21.53 18.99 15.77 13.21 15.59
Fe,O4 2.45 2.75 1.91 3.19 1.52
FeO 6.36 6.74 2.15 1.96 2.59
MgO 2.08 3.82 0.99 0.84 0.85
CaO 11.09 9.79 4.37 3.10 3.63
Na,& 3.12 2.47 3.83 4.02 3.43
K0 1.56 0.48 1.29 1.15 1.36
Hy,0+ 0.33 0.50 0.67
H,O- -~ } 0.17 0.20 } 0.51 0.25 0.23
TiO, n.d. 1.06 0.36 0.43 0.45
P,05 n.d. 0.32 0.18 0.4 0.22
MnO 0.20 0.22 0.31 0.27 0.08
Total 1 100. 44 ’ 100.63 { 99.93 100. 63 ‘ 100.63

J
| l i
Al | % j Ak !i{ﬁﬁ ﬁﬁﬁ[ A& A &
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AR TRREIEL, 10 R mICET ZEFNAH O, T TERALIEEEEREZ
TWVBH, I 1 ~2m T, Mgl T& 20 ~ 40cm TH B, TOEHPICIE
LELEZDOBHEGATOSD, KLUKOWBIECTNERELTNZ0T,
L& UTHIk-> 7o —MRICEIZ R E RV, AERAILOTE 5 O HBTSRIHE T
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GEOLOGY

The Osaru-gawa formation, the oldest rock in this sheet map
area, is distributed in several restricted places along the lake-shore
or the river-side. The formation is considered to belong to Kunnui
epoch (middle Miocene) of Neogene from the lithological point of
view and is divided into the following three members. They are
conformably accumulated changing gradually from lower towards
upper :—

Andesitic green tuff-breccia, the lowermost member of these
three, is mainly composed of tuff-breccia, which is rough in appe-
arance and light green or dark green in color, with plenty of debris
smaller than soy-bean, buried in matrix. This rock often contains
propylite and is intercalated with tuff, Greyish-black mudstone,

that is the middle member of these three, is mainly composed of



tuffaceous mudstone. The rock is greyish black in color, light,
fragile, and massive, but rarely stratified. This member often shows
somewhat varied facies, i. e., shale or fine grained sandstone. They
are always tuffaceous, and have fossil flora. But these flora are
not perfect enough so as to determine their geological age. Plagio-
rhyolitic tuff-breccia, the uppermost one, is mainly composed
of plagio-rhyolitic tuff-breccia intercalated with tuff, but occasionally
the strata are alternations of these two or are intercalated with plagio-
rhyoritic lavaflows. This member distributed in the east of Tdoya-ko
(-lake) is severely silicified.

Dacite, carring a little phenocrysts of quartz, is partly developing
below the plagio-rhyolitic tuff-breccia. This rock is hard, compact
and considerably altered with propylitisation. After the sedimenta-
tion of plagio-rhyoritic tuff-breccia, plagio-rhyolite flowed out as
thick lava. The appearance of this lava is not a kind, and this lava
is generally more or less altered. Although phenocrysts of colored
minerals are commonly altered, but in fresh rock they are chiefly
composed of hornblende and besides, micro-phenocrysts of hypers-
thene and augite are added in small quantities. Sobetsu pumice-
flow is massive and mainly composed of volcanic ash, containing
pumice and andesitic lapilli. This is of obscure origin. Propylite
covers partly the plagio-rhyolite and plagio-rhyolitic tuff-breccia,
and usually phenocrysts of colored minerals in this propylite are
altered to chlorite or to other minerals, though the grade of the
alteration is not same. The above-mentioned rocks are considered
to be of the Kunnui epoch from lithological and geological points
of view.

After the Kunnui epoch, violent volcanic activities of pyroxene
andesite had occurred in this district, and many volcanoes erupted
one after another with lava and pyroclastics. Shimonke formation
is a local sediment made up prior to such lava-flows and is compo-
sed of andesitic breccia, tuffaceous sandstone and tuffaceous shale.

Owing to the crustal movement and the erosion up to the



present, many volcanoes composed of various pyroxene andesite
have been so dislocated or dissected that their initial forms were
considerably lost. Among them, Kutchambetsu volcano, Poromoi
volcano and Shimonke volcano are the strato-volcanoes with
various lavas as shown in the legend. According to the observa-
tion on the present topographies, initial forms can be imagined in
some degree. Although some parts of Sekinai lava, Ichinohara
lava, Bankei lava, Horobetsu-dake lava, Take-yama lava and
Raiba-yama lava are distributed along border lines of the map,
but the main bodies of these lavas are out of the sheet map area;
so their initial forms are difficult to be cleared by the geological
survey only in this sheet map area. Particularly, volcanic topography
of Raiba-yama is well preserved in the Tokushumbetsu sheet map
area, so some of these volcanoes seem to be of Quaternary in age.
Volcanic topographies and structures of Takinoue lava, Horoto lava,
Muko-toya lava and Asahiura lava distributed around the Toya-
ko are obscure owing to the depression of caldera and to the cover-
ing of new sediments upon them. Nishimaru-yama, although it
looks like a lava-dome of Usu-volcano merely from the topographic
point of view, is basic in lithological character and is different from
the lavas of Usu-volcano. Rock names of the above-mentioned
lavas are shown in the legend.

Doba formation is mainly composed of sandstone. The
lithological characters of this sandstone are slightly solidified,
medium grained and yellowish brown in color. The sandstone is
intercalated or often alternated with tuff, clay, gravel and lignite
in layers and it shows nearly horizontal stratification with slight
foldings. This formation can be correlated to the Setana series
(upper Pliocene) from lithological and geological points of view.

Seven dykes found in the area may not be wholly in the same
geological age, and five of them are dykes of propylite and two of
andesite.

Noboribetsu mud-lava is composed of welded tuff containing



pumice and andesitic lapilli, and it is wholly massive, rough and
light showing columner joints. This mud-lava flowed at the time
of explosion of Karurusu volcano. The time of this explosion is
considered to be older Pleistocene in age from the geological rela-
tions in the Tokushumbetsu sheet map area.

Toya pumice flow is mainly composed of volcanic ash, scarcely
solidified and containing pumice and andesitic lapilli. The volcanic
ash is light pink in color, and massive, showing no joint and
stratification but often having faint false-bedding. In this forma-
tion, there are often boulders as large as walnut to human head,
rarely barrel-sized, arranging in disorder or in parallel, and they
are composed of almost andesite but besides, there are a little
amounts of plagio-rhyolite, plagio-rhyolitic tuff-breccia, anderitic
tuff-breccia, rarely obsidian and quartz-diorite(?). This formation
was formed previously to the depression of Toya caldera.

The Toya caldera, being surrounded with steep slope, is nearly
round shaped and has central cones, named Naka-jima volcano
group, in the centre. The bottom of the lake between Nakajima
and Usu volcano is about 70 m in depth, but in the other sides
around Naka-jima it is as deep as 183 m at maximum. The Naka-
jima volcano group is consisted of eleven lava-domes, i. e. seven
lava-domes in Naka-jima, three solitary islands and a sunken dome,
showing regular zones in distribution. Rock names of these lava
domes are shown in the legend, but they are not always alike in
appearance.

Loam is widely distributed over the map area and especially
thick parts are shown in the map. Lake deposits are found in
everywhere around the lake and are 57m above the lake level at
highest and show terrace topography. They are composed of sand
and gravel of various size showing parallel and regular stratification.
River terrace deposits are compsed of fine or medium grained and
regularly stratified sand often containing coarse grained sand or

gravel smaller than walnut. Coastal terrace deposits are composed



of well rounded gravels of diameters as large as hen's egg to human
head.

Usu volcano is well-known with peculiar type of recent volcanic
activities. It is a typical composite volcano, i. e., it is consisted of
conical-shaped somma, three central cones in a explosion caldera
located on the summit of that somma and Nishi-yama, west
neighbouring to the somma. In addition to them, seven parasitic
cones--Kompira-yama, Yosomi-yama, Higashi-maru-yama, Matsu-
moto-yama, Showa-shin-zan and other two--are found surrounding
the foot of the mountain. But they are crypt-domes except Showa
shin-zan. The base rocks of the volcano are Toya pumice-flow
and Loam. Nishi-yama seems to be older than the somma because
the degree of dissection is proceeded in Nishi-yama. Therefore, it
is considered that the volcanic activity removed eastwards after the
formation of Nishi-yama and created the somma. Both lava of
Nishi-yama and of the somma are two pyroxene andesite rarely
containing olivine and lithological characters are almost similar to
each other.

Ousu is a lava-dome appeared in 1853, and owing to its appea-
rance, not only atrio-deposit but also caldera wall and some parts
of the somma were enforced to rise. Many rounded gravels
considered to have been river deposits of the Osaru-gawa (-river)
are found on the domes of not only Ousu but also of Kousu and
Showa-shin-zan. Kousu is a dome appeared in the same manner
as Ousu, but there is no data to determine tbe time of its appearance.
Fumaroles are gushing out even now in some parts of Ousu and
Kousu. Ogari-yama is made of both atrio-deposit and lava, and at
the time of formation the lava seems to push up the atrio-deposit
but could not thrust it up through. Previously Ogari-yama showed
a gentle slope, but it changed the form to have steep slope between
1892~1900. Lavas of these central cones are hypersthene dacite,

quite similar to each other but having a little amount of modal quartz.



Pyroxene andesitic mud-flow and dacitic mud-flow are widely
distributed covering the southern foot of the volcano. Most of the
former probably flowed out at the time of explosion of the summit
caldera and the latter flowed out in 1822.

Showa-shin-zan appeared in 1945 is composed of nearly round
terrace-like part, so-called “Roof Mountain”, and a rised lava, so-
called “Dome”, which wasd thrusted up through the former. The
former mainly consists of somma lavas of Usu volcano, and partly
Takinoue lava, plagio-rhyolitic tuff-breccia, and sandstone considered
to have been river terrace deposit. AIl of them were crushed into
boulders during the time of appearance of “Dome”. In the case of
this volcano the word “Dome” should be replace to the word “Volcanic
spine” from the genetical point of view, because the dome had been
almost solidified under the ground at the time of formation. The
rock is hypersthene dacite, almost similar to the lavas of the
central cone but vary with the existence of modal quartz in
groundmass.

On the active history of Usu volcano, there are six reliable
data, such as data in 1663-1768-1822-1853-1910 and 1943~45,
but no data older than these. In 1910, forty-five explosion craters
were born one after another between Kompira-yama and Higashi-
maru-yama; consequently Yosomi-yama, a crypt-dome, was made.

Volcanic sand and lapilli were deposited at the time of activities
in 1910 and 1943~45. Alluvium along rivers is composed of sand,
gravel and clay. And also Recent pumice and volcanic ash
dispersed from Usu volcano and Shiribeshi volcano are found.
These pumice and ash are distributed nearly whole the sheet map

area, though they are not drawn in the map.

ECONOMIC GEOLOGY

Limonite ore deposit of Abuta mine is found as an ore bed

and it had been worked for a long time. Most of limonite ore was



nearly mined out, but it was confirmed by boring in 1951 that a
iron sulphide ore deposit composed of marcasite exists in the lower
horizon of limonite ore bed or with intervals of volcanic ash between
them. It is a flat bed-like ore of about 600 m in length, 5~15 m
(20 m in maximum) in thickness and nearly less than 130 m in
width. At present it is prepared for mining. The ore deposit of
Nakatoya mine is a limonite ore bed, 865 m in length, 60~90 m
(110m in maximum) in width and 6~12m in thickness at maximum
along the centre line. The form of this bed is lenticular, so it is
getting thinner towards margin. High grade ore is black, compact,
massive and rather porous. Ordinary ore is porous and has many
plant-marks.

The ore deposit of Date mine is composed of gatherings of
many small scaled ore deposits, nearly thirty in all. Each ore is
unlike to the other in nature. They are arranged in connection
with one another in a narrow mineralized zone, which runs nearly
from east to west at the northern side of the upper district of the
Kimobetsu-river and were formed replacing or along fissure in
dacite, plagiorhyolitic tuff-breccia and tuff. Among them, typical
type of black ore is small in scale, whereas yellow ore is the most
remarkable. Most of them is quartzose ore deposit in network
impregnative, or brecciated, and partly is simple quartz vein.

The ore deposit of Kamaya mine is replacement ore deposit
of iron sulphide ore, but it is generally oxidized to limonite partly
or mostly from margin or along fissures. It is composed of six
ore bodies and is formed in plagio-rhyolitic tuff-breccia. It is
irregularly massive, potato-like, hen-egg like or platy. Black ore
deposit of Toya-takarada mine was once worked in large scale.
At present this is closed but roseki deposit which altered from
rhyolitic tuff-breccia, the upper roof of black ore, is worked.
Several roseki deposits which altered from rhyolitic tuff-breccia are

distributed in rhyolitic tuff-breccia developing in the east side



district of the Toya-ko (-lake). They are under prospecting or
working in a small scale and among them Izawa mine is the
largest.

Stone for public work is obtained from andesitic boulders
exposed in piles at the southern foot of Shawa-shin-zan. There
are two hot springs; one of them is salt spring at Toya-ko, and

the other is simple spring at Benkei.
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