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10. The Erup'ion of Mt. Sakura~Zima in 1946.
By  Takahiro Haciwara, Syuw’itiro Omore,

Sadanori Muraucnt, K zuhiko AxAsHI
and Zyuhei Yaxapa, ‘

Earthquake Resarch Institute.'

The volcano Sakura-zima began its ¢ ct1v1t1es early in March, 1946, and became

calm late in May the same yzar. During that period, about two, and a half

months, the volcano kept on smoking and welled out large quant;ty of fresh
lava. ‘ v
‘Recieving the news. of the eruptxon the writers went to the island carring
with them four portable seismometers, a precise spirit level, a reflection tele-
camera, and other instruments. Two of them stayed there to continue obszrv
ations and surveys of the eruptional phenomena till April 25.

Past and Recent Eruptions of Sakura-zima.

Sakura-zima is a volcanic island, about 40 km in diameter. Strictly speaking,

it is not an island but a part of the land of Kyusyu in the present, because
the narrow strait that h’as existed there was blocked up by the -lava ﬂow

" emitted in 1914. .
. All th= island is formed of young volcanlc proiucts, such as lavas, volca-
‘nic ejactas, volcanic sinds and ashes ard so on. . Thes: volcamc rocks are all

two pyroxene andeéite, containing silica component 60~652%
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At the center of the island stand Kitadake and Minamidake, the central
craters. Sakura-zima Island is believed to Have‘formed its shape of strato-
volcano by -the activities of this central craters.

Sakura-zima has made ‘great eruptions three times in our h’storical ages.
The first of them is the 1476 eruption which emitted “Bunmei Lava.”
The second is the great eruption of 1779 which emitted “ An’ei Lava. ” The
third is the great eruption cf 1914, in which the lava of tremcndous volume
welled out. We call it “ Talsho Lava’. Except these great erup’ions, Sakura-’
zima was used of be in rather calm state. '

These three great eruptions were all a sort of ﬁssure eruption. A fissure
passing through the center of the mountain was created, along this fissure line
many craterlets appeared, and out of them the fresh lava was emi'ted (Fig. 2).
Tha 1476 eruption took place on the N50° E~S50°W line. The 1778 eruptmn
took place on the N20°E~S"O°W line. The 1914 eruptlon took place on the
N70®W ~S70°E line. .

The presant eruption has intimate relation with the 1914 eruption which .
was one of thz Jargest eruptions since the scientific studies on volcano was’ born
'in our country. The former is considered to be very small in scale compared
to the latter. ' o

‘After the 1914 eruption the volcano kept calmness for 20 years. Merely
fumaroles were found at the central crater and in seveval places on the
mountain side. _ : y

Large subsidence of the land was cccured followmg the eruption of 1914 1n
the neighbouring district’ of the volcano. The value of subsidence reached 50
cm on the coast of Kagoshima Bay. The largest subsidence -took place at the

-north part of the island ; it reached to as much as 2 m. It is believed that this
subsiden e occured gradually during a half year since the eruption suspended.

On September ia 1935, a small eruption occured in he central crater,
Minamidake. At that time a few volcanic earthquakes preceded and small
e'xplosions repeated for about a month. Since that time the white smokes
rised from Minamidake from time to time.

In 1939 these white smokes became very consplcuous. }

, On Qctober of 1939, an eruption took place at the east mountzin side, 750
m above sea level. At the time of this eruption, the red hot rocks were projc cted
upward frequ nily but the fresh lava was not emit.ed. This 2 activity stoped
within a half month. A new craterlet was created just on the fissure line that
wazs formed in the 1914 eruption. So that this activity may be considered to

" be a residual activity of the 1914 erupti:n. '

Since the biginning of this year, smokes accompanied by detonation rised
from this cr_aterl'et. The smoke became continuous at la-t an the 10 th of

|
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Marchj Since the peopel of the island were used to hear deton tion, they did

"not mind so much'at first. But when they found the molten lava flowiug out
they were véry much frightened. On 11th,’ when young men of Arimura village
went up the mountain, they found the molten lava has already reached to
some distance from the crater.

As written above, the biginnirg of this eruption is not distinct and it is
not clear when the lava bagan to flow out. Merely we suppose it would took
place on 11 th or thereabout. ‘ - '

Wiechert seismograph at the meteorological station in Kagoeshima city re-
corded volcanic microtremors' (small pu satory motions that occurs intermitte-
ntly) intermittently till' 11 th, but they became continuous vitration since 6 : *
14 p.m. on 11 th, it was reported. So that the main activity may be consider-
é_d to begin at that time. Strange to say, this eruption was not accompanied
by any conspicuous earthquake.

The eruption repeated sirce then. Dark smokes rised, large detonations
* .were heared, and hot red blccks of lava projected up to the sky. The blocks
. thrown up dr pped within distance of 500 m from the crater. Some of them
had diameter of as much as 2 or 3 meters. .
The ‘fresh lava welled cut of the crater repeatedly. The same conrdition
of activity of the crater continued for a long period. *
. Lava Flow
The lava weliing out of the crater flowed down along the slope with ra-
ther steep inclination. (Precisely speaking, the inclination is 34 degrees of arc.)
.. The way of the lava flow divided into two directions at the saddle (Fig.
2). One went down p-ssing through thd valley betwzen Nabeyama and Gon- .
genyama, the old parasi.ic cones and spread out in the flat slope above Kur-
okami village. At this place the adifancing' velocity of the front of the lava
was about 10 m/hour. It reached the nzrrow valley, where the velocity decre- -
/ ased at 1 m/h. But it went zcross over this v.alley and buried Kurokami
village, and went into the  sea. fl‘he other flowed down southward Lurying
the craterlets formed in the 1914 eruption. A part of it went into the vallay
and flowed down along this valley, The velocity of the front of the lava in
the valley ‘where the in lination was less than 5 degrees of arc was 2 or
3 m/hour. The: depth of the lava flow of fhis place was @bout 30 meters.

* The surface of the lava flow was already solidified and of black colour .
but the red hotparts were able to see through many crack on it. We measured-
the temperature of this red parts with optical pyrometer. The measurements
were made at Arimura and Ku-okami. The readings of the instrument were '
from 900 to 950 degre s Centigrade. L '
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AIthough the lava in lhe crack was red hot, it was not so soft. We pu-
shed it with a tip of the iron stlck but it did not give way. When the lava
geces down along the slope, its velocity is very small becauss: of Tts large
viscosity. The front of the lava has a shapz like the bank of river.

, We could observe the welling of the lava out of the crater with telescope
from the east side of the island. It was something hke the hard point pres-
sed out of a tube by force.

Fig. 4 is the -sketches of the Crater through telesope. We could roughly
devide the activity at “he crater into three stagés.

1) There is rather calm.condition for a moment after an explosion.

. 2) Then, ‘the red hot lava is pushed up very slowly, many fissu es are seen '
on its surface, and gas explosions take place intermittently from these fissures.
3) Next, a large explosion takes place and the lava fragments are thrown
" up to the sky. .

Such’ condltmns occur alternately. A part of the lava is thrown up and the
remainder goes out over the crater wall. . T -

. ' Quantity of the lava ejection.

During the three Cays from April 7 to 9, observations were made for the -
velocity of the fre-h lava that, having just welled out of the new cra'er, crept
down the mountain slope. The breadth and thickn ss of the lava flow were
also m asured. at the same time. From these observations we presumed that
the lava was flowing cut of the new crater at the rate of 2,000,000 m? a day.
From this rate we estimated the total amount of the lava e jécted through
ou: the period of the're ent activities to bz about 100,000,000 m®, which was
less than t2n b2 srcent of the to tal volume that was ejected in the great erup-

..-tion of 1914.

Viscosity ccefficient of the lava flow.

The velocity of the lava flowing down t.he.mountain slope was measured
by means of a telescope and a watch. The thickness of that lava flow and
the inclination ahgle of that slope were also measured. On the basis of these
observations, assuming that lava 15 an mcomprc ssible liquid having a co stant '
thickness and flows dow ward by its own gr viy on a inclined surface, we
calculated thz viscosity coefficient of hat lava to be in the ordzr of 10° C.
G.S. Meanwhile, the lava of different kind that seeméd-to be mu-h less vi:
scous on accouni Of its higher t mperature welled out of jrhe_ same crater
intermittently. The viscosity coefficient of this lava was proved to be in the

order of 10° C.G.S. .
The movement of the lava at its front edge
We made detailed observatlons of the mechanism of the movement of the
lava ﬂow at its front edge. Owing to the high viscosity of ‘he iava, the lava
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flow had a thickness of about 50 m at the extreme front terminals and formed
steep marglnal slopes. At ths bottom of the lava flow, no forward movement
was observed, but, as regards the lava blocks at the cliffy front, the higher.
the position of the block the greate was its forward velocity., It naturally
happened that the upper blocks of the cliff kept falling down to the front
one after anoth°r, and this constituted the forward movement of the lava
flow.(Fig. 3). . )
The tilting of the earth’s surface, .

Throughoﬁt ’the period duri- g which our studi s were made, no noticeable
changes occurred iu the act1v1tzns of the volcaro. Cbservations of the tilt were
made at two places, Koike and Arxmura, th2 former situated in the north-
western part of the island, and the latter in the south-eastern part. The
observations at the Koike sta ion made it clear that the earth's surface tilt-d
downward in the north-westward direc jon, and that the inclina“ion amounted
to about 30 seconds during the 17 days from Mar. 31 to, Apr. 16(Fig.9).It was
found out at th > same time that the tiltings of the earth’s surface were closely -
related with the atmosphe.ic pr ssure: namely, it appeared, when the .press-
ure was high the island tilted downward in the north-westward direction, and
then, as the pressure lower d, it tiltid in the south-eastward cirection. Fig.
10 shows the relation between the tilt of the earth’s surface -and other
Penomena. 1In the figure, (1) is air temperature -(full line) and atmospheric
pressure (broken line), (2) amplitude of volcanic micro-tremors (3) tilt
“of the earths Surface at Arimura (full line) and Koike (broken line).




