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We are the team that researched
Mount Usu. A lot of mysterious

¥ things conceming Mownt Usu

4 were examined.

SSH Usu volcano research team
in Muroransakae high school
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s AEE: (Kengo Matsumoto), KFnfZzk (Ryouta Oowada),
MEILFEZS (Erina Tobiyama), &A% (Hikaru Takagi),
FE=EIEEY>- (Risako Shouji), HIAZEEL (Naho Yamamoto)
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Outline of Mount Usu

Usu volcano is one of the most active volcanoes in Japan. Mt.
Usu is located in the south of Hokkaido. It consists of several lava
domes including O-Usu, Ko-Usu and Showa-Shinzan. The summit
of the mountain is situated in Sobetsu-cho, and the mountain body
spreads across the two towns of Toyako-cho and Date city. It is one
of the most active volcanos in the world, as it erupted four times in
only the past one hundred years. There are 7 known eruptions in
historical records (1663, 1769, 1822, 1853, 1910, 1943-45, 1977-78
AD.) .
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75 & 1977-78, 1943-45, 1910, 1853, 1822, 1769, 1663,

Mount Usu in Hokkaido, Japan started eruption on the 31st of
March, 2000. The last eruption of Usu volcano before that was
around 1977-78. Since the 27 of March, 2000, a very vigorous
earthquake swarm began. The japan Meteorological Agency issued a

'Volcanic Alert or March 29.

Phreatic eruption continued at Nisiyama and Kompirayama craters
on the Northwestern side of Mount Usu. A cryptodome had formed

near Nishiyama crater. The magmatic activity had stopped and the

eruption finally stopped in September 2001.
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The lake Toya and Usu Volcano Geopark

In August, 2009, "The lake Toya and Usu Volcano Geopark" was designated as one of the first three
UNESCO Global Geoparks in Japan, together with Shimabara and Itoigawa. The area around Lake Toya and
the Usu Volcano is considered to be a particular area of lots of terrestrial movements due to volcanic
activity.

From the natural geologic heritage of the Toya Caldera and the Usu Volcano, to the historic heritage of
the ruins of the Jomon period, the area of the "Lake Toya and Usu Volcano Geopark" features lots of places
to visit.

The community has decided to preserve the ruins of the 2000 eruption in order to remember the disaster

and maintain consciousness of natural dangers, as well as to revitalize the local community.
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History of Usu's eruption

Around 110,000 years ago,the caldera
lake Toya was formed by a gigantic
volcanic eruption and it's vast lava
masses. Then, from about 18,000 B.C.,
repeating eruptions around the southern
coast of the lake formed the Usu
Volcano. Following the destruction of the
nrountainous” fornr of* thre- Volcano arourd-
5,000-6,000 B.C., the volcano quieted
down until the beginning of the Edo
Period (17th century). In 1663, the

volcano started to repeatedly erupt again, Pl
all together nine times up to the year Eruption in 1910 (from the site of soubetsu eco-museum)

2000. Due to the extreme transformations caused by eruptions every few decades, the area around Lake
Toya and Mount Usu is a place to get educated about and get a feeling for the rampageous geologic changes

occuring here.
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Nishiyama crater groupl

The road to the craters of the Nishiyama crater group features a large bending fault beneath a tree and a

utility pole. The kind and the scale of the fault has caused some steps like stairs. Each step is made of
concrete from the road, forming a large hollow like a valley. The Nishiyama crater group consisted of 60
craters at the eruption in 2000. There were a lot of buildings that collapsed because ground upheaved, too,
even if there was no immediate damage by volcanic cinders etc.The place in which it rose most kept
upheaving for about five months, but is now shrinking little by little. To investigate the cause, GPS has been
set up to measure how much the ground shrinks. The change in the upheaval can be measured by receiving
and returning electric waves from four satellites trained on a specific point on the earth.
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The Nishiyama Craters are a series of craters on the west side of Mt. Usu, created during the latest
eruption in March 2000. A walking trail takes you near the rim of a few craters, including some remaining

wrecked roads and buildings. It's very impressive, with steam still being emitted from the craters.

Pk OBERE, 2000 4F 3 H OB KOBRIZE SN, BERLOBE/HM O —HEoE kO T, 4
EE ST &, IEINADRLLRFEINZERELE DL, WO D 7 L —H —
WHICAITS ZE N TEFEF T B AOTIHEAEBRINEZ BN TWBIRET, EFICTEHIZA T,

\. /

S mf




AN O 2

Nishiyama crater group2

There are about 30 craters in the area, and this one, Nishiyama, emits the most steam.
and most active Nishiyama crater.

It is the largest
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This is a geothermal zone, and ground is still hot. Steam
up to 90 °C has come out.

warm.

You can feel that the hole is
It is possible to steam eggs and potato for eating.
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Graben

This is a picture of the place where the former national route 230 used to be. In this picture you can see
graben — long blocks that have dropped down along parallel faults, relative to rocks on either side. Due to
the graben, the route deformed into stairs. It is not possible to see today, because it's off-limits to visiters.

This figure shows how graben form by extension, as one side of a fault slides horizontally away from the
other. Moving like these arrows, parts of the ground drop down and make faults. When magma rises up
near the surface of the earth, the area is rupted by extensional force, resulting in symmetrical step faulting

called Graben. "Graben" means "ditch" in German.
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"Konpira-yama" cratersl

We'll show you "Konpira-yama" craters, which are very close to Toyako Onsen. Did you know there was
such a beautiful crater lake in that area? Though regrettably we cannot go to see this today.
This is the lake that was formed in "Yu-kun" crater. The lake was initially calm and filled with cold water
even after the eruption. However, when the 2003 Tokachi-Oki earthquake occurred, the volcanic activity
became more intense again. Hot spring water flowed into the lake, creating steam, and the surface of the

lake was covered with bubbles of sulfur, turning it pitch-black.
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"Konpira-yama" craters has since changed into a beautiful lake of emerald green, however. Though the
cause of the color is still under scientific investigation, one theory says that it's is because the minute

particles of sulfur and iron ion absorb a particular wavelength of sunlight.
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"Konpira-yama" craters2

Next, this is "Tama-chan" crater. This crater is located even nearer to Toyako Onsen than Yu-kun crater.
A new crater opened where there once was an apartment building, and it was followed by other new
craters along the fault. During the 2000 eruption there were 1,690,000 explosions and the mountain
continued spouting plumes of volcanic ashes and rocks from April to September of the next year.

"Tama-chan crater" is a deep green. As you see in this picture the green color is muddier than that of
Yu-kun crater. This is because the constituent elements of the water of the two lakes are different. The
volcanic ashes from Tama-chan crater are considerably browner than those from Yu-kun crater. There is
abundant underground water here, but the crater is almost dried because the water level is falling drastically

these days.
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Mysterious sand laver in the Arutori cape

P

In the Arutori cape in Date city, there is a layer of
mysterious sand. This layer of sand narrows between black
soil, and it's thickness is 20cm, with various sized grains mixed
in the sand. The layer of sand rests about 8m higher than the

coast, and is not seen in the other surrounding sands. It is hard

to believe, but somehow this place became sea suddenly and
only for a short while.
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Komagadake is on the opposite bank of the Aarutori |

cape. A large-scale sector collapse occurred to

e . S ——r
Komagadake during eruption of 1640. According to | . 't"H"" o o
Hiromu Okada, a tsunami was generated by the sector | B —— -

collapse at this time, and it surged to the Usu bay,
killing many people. It seems the layer of sand in the &

Aarutori cape is a deposit from this tsunami.
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Rugged geographical features
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A lot of rugged geographical features can be seen on the south side of Mount Usu. Lava was still found
together with the volcanic ash when the outcrop of rugged geographical features was first observed. Though
there are a lot of cracks in a big rock in the outcrop, it doesn't collapse. It is not thought that the big lava
flow was ever exposed to the air. It seems this rock's situation was caused by lava flowing on the slope of

Mount Usu.
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It is said that a large eruption about 7,000 years
ago caused the collapse of the mountain body of
Mount Usu. It was the same as the sector collapse
in Mt. St. Helens. In the eruption, lava and
volcanic ash flowed to the the foot of Mount
Usu's south side, and rugged geographical features
were made. This is called, "Flow mountain L *'W‘f"."' i

formation".
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Mount St. Helens in U.S
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Shouwa-shinzan mountain

Shouwa-shinzan in 1953 (photo taken by Jiro Okamoto)

The 398 meter-high Showa-Shinzan is a sub-volcano and lava dome neighboring Mt. Usu. It was created
from 1943-45 out of what used to be a flat field. In the valley between Showa-Shinzan and Mt. Usuzan is a
tourist village with souvenir shops and the Usuzan Ropeway terminal. The ropeway takes you up to Mt. Usu

where you can see great views of Showa-Shinzan and Lake Toya.
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The veiw of Shouwa-shinzan from the ropeway
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Experiment of Shouwa-shinzan

The Shouwashinzan mountain is a red colored volcano. It was
made when the subterranean magma rose. As for the red color of the
mountain, we thought may be the heat of the magma was the cause.
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Red colored mountain
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Why is the Shouwashinzan a red colored volcano? An experiment |
was done on stones with yellow clay on their surfaces. They were
heated with a gas bumner. The stone changed gradually to red when
the fire moved away from the stone for a while. It is thought that this f
happened as a result of exposing the iron contained in the clay to |
oxygen. The iron in the rock is three values, the rock becomes green
or blue, and browns in case of two values. Shouwashinzan is a _
mountain made from wheatfield on the river beach, so the surface of heated clay
the mountain is covered with clay. This clay might have been heated &
by the magma, thus it tumed red. So to speak, the Shouwashinzan .

mountain could be called a huge natural brick.
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Gin-numa crater

It is possible to go to the top of Mount Usu
in about eight minutes on the ropeway from
the bottom of Shouwashinzan mountain. The
best scenery there is “Gin-numa crater” . The
huge Gin-numa crater was made in the
eruption of 1977. Before the eruption, there
used be a beautiful marsh called Gin-numa in
the place where Gin-numa crater is, and the
surroundings used to be a ranch where green

extended all over.
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Now and then?
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Pierced wall

A big rock pierces and sticks out of the wall of the Touyako
kindergarten. This big rock went flying in the eruption of 2000. The = 4
amount of energy can be calculated from the distance the rock flew, |
compared to the weight and size of the rock. The calculated amount
of energy can be translated into the units it would take to power

electrical appliances.
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The methodology of this calculation is as follows.

D A rock splinter was gathered and it's mass was measured.
The rock splinter was put in a beaker filled with water, and the
amount of overflowing water was measured.

@

(@ The density of the rock was calculated from the mass of the rock
splinter and the amount of overflowing water.

@

The size of the full rock in the kindergarten was estimated from

the photograph.
The mass of the full rock in the kindergarten was estimated from the density of the rock splinter.

The position of the kindergarten and Nishiyama crater was examined on a map.

Qe e

The energy value of the rock at it's highest point in the air was calculated at 119.3(kJ). For reference,
an 80W notebook computer could run on this energy for 17 days, a 2.3W DS light could run for 600
days , and a 143W television could run for 10 days.
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Faults

The crack (fault) of the road around here has formed and ¥
extended. It is because of the rise of the magma from underground,
pushing the ground, and expanding.

[experiment]
@ Flour is spread over thickpaper.
@ Thickpaper is bent.
@ Extended faults are formed.
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Please look at the crack in the road here. Can you tell how the
road moved? The faults around here on the road are shortened,
where the faults on the other side of the mountain are extended.
The ground was horizontally pushed around the rising magma.

[experiment]
@ A little board was set in the little container.
@  Flour was paved, and compacted in the container.
@ Soybean flour was paved on flour, and the above-mentioned

compacted work was repeated alternately.
@ A little board (@) was pushed.
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Changed sceneryl

This is a famous cake factory in Hokkaido, called
the wakasaimo company. This building was destroyed
by the earthquake, the inclination of ground , and the
rocks that flew , when Mount Usu erupted. A lot of

rocks fell, and a lot of holes were made in the roof.
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The volcanic eruption started suddenly on March 31st 2000, and a water service tube exploded from the

earth's movement while a worker was doing repair work. Here is the place where the worker left his heavy

equipment and ran away. It was very dangerous !
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Changed scenery?2

.

This small lake was made from upheaval of the [l

earth. The lake was made right above the national

road.
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A lot of rocks flew from the crater, and the
kindergarten building was destroyed. All inhabitants
were safe, because the children and staff had already

moved to a different location.
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Before the volcano erupted, a national road was
here. However, the fault moved, and part of the
ground rose by about 6 m. The black top is a
fragment of the road asphalt.
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Volcano Meisters

\
There are people called "Volcano Meisters," who are working to educate others about the rich nature and
blessings from Mt. Usu. They serve as teachers, Mt. Usu guides, curators, and helpers at free schools. They
have joined the movement which promotes living in harmony with the volcano. They are studying the
history of Mt. Usu, as well as how we should respond to volcanic disasters, and are trying to pass on those

things to the next generation. Meister means expert in German.
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Human and volcanoes

¢ N
Eruptions are a menace to humans, but maybe they can be more. The amount of volcanic ash during the
1977 Usu eruption was estimated at 200 billion kilograms, but the energy of this eruption would be
equivalent to 5,600 billion kilowatt-hours if converted into electricity. That means that during the eruption
the volcano gave out a huge amount of energy, equal to 2 years worth of power consumption for the whole
Japanese nation. If we can effectively put the energy to practical use, it could be a big help to us.
We think we should learn more about Mt. Usu, the most familiar active volcano to us, and we want to

make an effort to find better ways of getting along with this powerful wonder of nature.
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