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-Investigation of Volcanic Activity of Torishima @O
(On the Volcanic Activities during the Period from 1947 to 1957)

Y. Tanaka
(Seismological Section,” J. M. A.)

. Torishima is a volcanic island located at 30, 5°N, 140.5°E, in the Pacific Ocean. The
‘members of the Torishima‘ Weather Station made a routine observation of the volcano‘ 3, times ‘a
‘month. - The contents of the volcanic observation are the survey of the fumes, temperatures of
the fumaroles, leVelling of the grounds, volcanic earthquakes, etc. As the/ results of these
.observations, the folloxrving remarkable volcanic activities during the period from 1947 to ‘1957 were
clarified. k ) -
1) From July to October in 1949, the remarkable upheaval of the ground occurred at the foot of
the central cone and the: ground upheaved 1 m or ‘more in height. .

2) From April to May in 1952, many volcanic earthquakes occurred
3) From January to March in 1956 the remarkable upheaval of the ground occurred at the foot of
the central cone and the ground upheaved several meters in height and 2 mounds were born at the
_ areas. ‘ ‘
The cause of those volcanic activities may be given as follows :
1) The volcanic activity in 1949
. Magma intruded in to shallow depth, and high temperature volr:_anic' gases and - other
'substanse were pent up in the grdund and the foot of the central cone upheaved.
© 2) 'The volcanic activity in 1952
Activity of magma was strong, and many volcanic earthquakes occurred in shallow depth.
3) The volcanic activity in 1956
Magma in shallow depth decreased m temperature and volcamc gases and other substance

were pent up in the ground and the foot of the central cone upheaved.
§L FAHE ' : o

1047456 I, BB REBEITHENT S 1, RO B b & Ak BB S e, KILERIDP
g, EEIE (B 3D kD EOHER 170, e (Fig 1) THRAORE (& «1E - &

* Received Oct. 1, 1958.
SRR

— 2] —



156 ‘ B E

HYOGOURA

CHITOSEURA ® 7Z N

' T“{"W -
)y

0 500 m
[

MITSUISHI st

SUBANEZAKI

» : Temperature measurement ‘point
"~ Fig.1. Torishima.

BB S s ots. UL, BUSIE B o
Bt « PUMEEDES X OB ENC IR O
btz Tibb, 194987 ~108C 50 LEO
HUB WD, 19524E4 ~5 ADKIIEEHED O A

3, 1956 ~ 57 DD HMEDE UOFEAT - UL

BEBL EBENTHB.

HHilZ, BEBSREATOKUMEHIC X - T8
BAIHRNC X b, REKILOEEIEE b
DThH3B.

$2. HMEED

BBICIE, BOMRRERINCD 50 KL
’ﬁw@ggmbnfﬁbalwzﬁﬁiwmwﬁ
DK IENTI S T DR HIS T - 7c.
SRR B AHIES & 1 LT ¢ MY L e 375 LC
WEEHTHE. Tabb, BERAEHOET

B 4§ 23 % 4 7

S BV EBELE), WRILOREOWED,

| ROMORREBEENTA C L THD, T
OB s BMEE I N TL S, 1,
C195LEED5 12, MIEMEIE b & O A 450 £

RN & 5 MRS Y S

BBAILIZIETSHS 12, HOKILETID
SERITIEEAE DD DI, 1277, 19024 (B3
1H354E) £ 19304 (FARILALE) & 1CATEKD 5

| Sz e THRE LTRIATWAIYT, K

(LR BUERR DIR19BTHET TOMICIZ B AR ES

it

Fumarole -

. Weak fumarole

Sublimate (Survey by Mr." Yoko-
yama & Mr. Murayama, Torishi-
ma Weather Station, on Dec. 21,
o 1956)
Fig.2.. Atrio of Torishima. . .

i

D EEz, BRIRECHPRERZHE L TH2DTH 505, FRMTREEL o246 L THEKATLE
BEERC LT WEAKIES 0 om EESem O 4 Y O/ TR BSHSICHE L, €O
BRTHI S ORBREE, BERNTH -7 ORMiFEE & L. & LT 300°C %721 200°C #ik
BE 2 A, BREBFTHECERONERED S DI B@ERET2HEHL .

2) HAPERS : B 14 ERD BB TS, HESEMEE, 47, No. 565 (1940), 387~403.



%%km@iﬁéﬂ‘fﬁi (I)—— ek . o157

FHRE, T R DAL & 0TI &, RSO FI R & O LO02EERUK DK 1R 3.2 1
HIAEA—HTHE Fig. 2). TN bOBKMAD 5 1R EEOAKERA BT > TL
B, & SCEHECKERHITEKRHT LB D, WREIORICHAS ik Tl A
wESOBEFb T (Fig. 102, 3; 5, 7, 8m%&&) . (Fig. 3~6). —fRCEKEI
AR AL D0 (Fig 7), MG 2E TR, 1955 1E1 BT 3h 6 BARDBHMICR

T

i s W I
el o
od]

oman,

AEq

35 ) M»ﬁniw’nf%* W‘MWMI\M '
4 .8

1949 | 1950 | 1951 | 1952° | 1953 | 1954 | 1955 | 1956 3 JiLJ

5

Upheaval of the ground : ) Upheaval of the ground

Fig.7. Quantity changes of volcanic fume. Figure of the Gothic type in each
graph shows the number of the observation point, respectively.
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Table 1: Quantity of vol/‘can’ic fume.

Class Description “ Class } Description " Class Description
| .
0 No emission 3 Medium 6- Very much
1 Very little 4’ Rather much
2 A little I 5 ‘Mmh -
Table 2. - ) . i
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La : Lava and other ejecta of 1939
Fl: Lava of 1939 flowed down
Ej: Ejecta (sand, ash, fragment) of 1939
B : Crater-bottom of 1902 eruption
Fig. 8. Topographical profile of Torishima. Cut lines are also shown in F1g 9.

4ﬁm6u%t%18@®iﬁ@&ﬁ(ﬁg® ﬁﬁlmﬁﬁmﬁwﬁ%ﬂot.ﬂé®%ﬁ

1902 MK ADKOFICET 6N Thh (Fig.9), COEEEARERE TS &, 8EDERDKE
ZERi Fig 130X 51T 5. LS BRUL S, ZORE - EEEIRIZIZIZRA L THD, B
%Eﬁﬁ WHEEE 2 { DRLTWA L ED DY 5. Cﬂ@%tﬁﬁ@@@%@?&ﬁ@%%km
PBORUTTKELE U TN B D Th 5 EEL N, o
IO, mwﬁ@k®gmﬁmﬁaff31méw(H§8) WK BRICIE ECDKILT
L KCEOWIEDES b DThH5 5, 1902 4K CIPICHERS U7z 1939 (R 3, Bk B TEREDS

Eolcl BN, W 1ce COBWVEEBICHIBERELIZCETHS HID 5, mkam
o5



160 OB OB W 23%48

HYOGOURA ¢

] CHITOSEURA
A N

MITSUISHI R Bniins S TSUBAMEZAKI

4, Base point of levelling
O:for® @ ® ® @ ©@ @
P:for @ :
‘ O Levelling measurement point’ :
wmpmnt Upheaval area during July to October in 1949

W\ Upheaval area during 1956 to 1957
Fig.’9. Torishima.
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The numbers of each result c_orresbonds ®, @, ®, @ : Levelling measurement point
to that of levelling measurement point in Fig. 14. Topographical profile of “Bokyoyama ”.

Fig. 9, respectively. . ' Cut line is shown in Fig. 9.
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kR 48 B 3 s U 100 [EE B 03175%@'55)5%75, 1952&4 H29H~5 ﬁ 3 Bic
1000 [EELEIC § 35 & S0k B DS D AT LT (Table3), (Fig. 15). ‘

Table 3. Numbers of volcanic earthquakes per day occurring at Torishima, April to May
in 1952. Figures in the brackets show the daily frequencies of felt shocks.

April

Date | 1 | 2 | 3 | 4 | 5 | 6 "7 [ 8| 9 1011|1213 14]15

Number | 2 |0 | 0 | 3 | ol o | o | o |1 2 1111104

Date 16 17 18 19 |20 21 22 23 24 25 26 | 27 | 28 | 29 .4 30

Number [ 0 | 0 | 3 1” 0 | 4 | 1 30 4 L 0|0 2|0 |>93>158

May

Date 1 S 2

“1>138]| >311| >288 . ;
Number | 723\ T8 72881 16 | 5 | 4 |2 | 11 o 00|00 |o

" Date 16 17 18 19 20 21 | 22 23 | 24 257126 | 27 | 28 | 291! 30| 31

o

Number | 0 0 0 .0 0 0 0 0 0 0|0 |-0 0 0 0 0

bl BROKUEHECHBREEDSS ), —FHENEs L, HEMEL 3D NS
DI 720 UBHEL  AHDVD T o720 25 LI Lidd o 12 (CRIE DN TR0 TR
Thz). Ubl, KEICES72C EiREhotc. - .
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OHEE BETR LT . Ub L, 19550012 AMME A BIME L b & 72¢ s Aot (Fig.
15). ABHED P~S 13 1 HNHO & ObR b £ (Fig. 18), 20D H12, P~S HUEICHE
75T BEMEAED D5 8105 & 5 BEMRAHIb5b ot |
AT BRI L 5, T - MEOSHHRARD LB,
NAm=const. 1tk >T m 2D 5 &
| AT m=2.1 BETE m=31
+7% (Fig. 19). ’ '

5) ARTHE B A, May, 1952.
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Fig. 18. Frequency distribution of P~S of A-type volcanic earthquakes
at Torishima, observed from 1951 to 1957.
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F1g 20. Temperature changes of the fumarole. Figure of the Gothic type in each
graph shows the number of the observation point, respectlvely
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Table 4. Temperature changes of the fumarole accompanied with the volcanic activities.
Figures in the brackets show the changing amounts of the temperature.

S : locally max. O :locally min. "A :no change — : unknown X : no observation
) Location
Voleanic activities & its time’ : - : : » —
1 2 [ 3 4 506| 7 |8
— ' S) S T
1949 . S (10°C) | (100°C) S) S Al x % s
* Upheaval of the ground . o O 1 O (100°C) (400°C) | ’
: : : . (10°C) | (200°C)" | .
1952 o O ' )
Earthquake swarm JA (100°C) ZAN X ) X N x
1956, 1957 : A |0 o) o Ixl—l o | _
Upheaval of the ground - (120°C) | (150°C) . : (>20°C)
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Table 5. Analyses of rocks from Torishima.
(After Dr. Tsuya & Dr. Yamane)'®9
I : Rock .Of 11939 eruption I : Old rock
I L 1 I
SiO, 54,51 48.70 0. 9.42 0.60
ALO, 16.26 20.08 © Or 167 111
Fe;0, 2.34 1.80 ~Ab 22.53 13.11
FeO 8.61 8.14 An 31.41 - 47.29
“MgO - 4.01 5.53 Wo — 7.55
Ca0 9.51 13.20 Pio 12.49 —
" Na,O 2.66 1.56 En — 13.75
K,0 0.32 0.17 Agp 16. 44 —
H,O* A 0.20 0.20 Fs - 12.79
H20- 0.07 0.13 Mt 3.48 2.55
TiO, 0.94 0. 64 1 182 - 121
P,0; - 0.18 trace Ap 031 0.33
~ MnO 0.18 - |- 0.20 -
Total 99.79 100. 35
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Fig. 3. The state of observation point No. 3. Fig. 4. The state of observation point No. 4.
(Photograph by Mr. Yamato. Torishi- (Photograph by Mr. Yamato, Torishi-
ma Weather Station, in 1950). ma Weather Station, in 1950).

&
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Fig.5. The state of observation point No. 5.
(Photograph by Mr. Yamato, Torishima Weather Station, in 1950).

Fig. 6. I'he state of observation point No. 6.
(Photograph by Mr. Yamato, Torishima Weather Station, in 1950).



Fig. 10. A newly upheaved area (nemed “Bokyo-
yama”) at the north foot of the central
cone (Io-yama), taken from the west.
Until 1955, this area was flat but during
the period from January to March in 1956,
the part of this area has upheaved.
(Photograph by Torishima Weather Sta-
tion, Aug. 1956).

Fig. 11. The same area in Fig. 10, taken from the flank of I6-ya-
ma.
1, 2, 3, 8: temperature measurement point
(1), (2), (3), (8), (9), (10), (11): levelling measurement point
(Photograph by Torishima Weather Station, in 1956).‘

Fig.12. A newly upheaved area (named
Showayama) at the southwest foot
of the central cone. The part of
chain line is upheaved area.
During the period from January
to March in 1956, the part of this
area has uphaved.

112) : levelling measurement point
(Photograph by Torishima
Weather Station, in 1956).



