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‘Investigation of Voleanic Activity of Torishima an -

‘(On the Earthquakes near Torishima)

Y. Tanaka

(Seismological Section, J. M. A.)

The results of this investigation are summarized as follows :

1) About 609 of the volcauic earthquakes belong to swarms of shocks and their occurrences

. are given by the following expression,

where NP is the number of volcamc earthquakes

shocks.

.

_maximums were seen in the frequency curve of volecanic earthquakes

2) The occurrences of- the volcanic earthquakes wére related to tidal phases,

NPt5=const. -

t the time interval between every two successive

;-

and 3 local B

That is, at 2 to 3 hours

before and 2 to 3 hours after the hlgh tide and at the low tide.

14 % of the volcanic earthquakes are closely related with “the tide.

“3) Deep focus earthquakes zone is running through the island of Torishima of Fup Volcanic.

Zone:

The foci of these earthquakes are the shallowest under - the *Japan Trench, 200 km edst

from Torishima, and there seem to be close relations between the earthquake zone and volcanic zone.

4) The eruptions in 1902 and 1939 at Torishima were accompanied by many shocks."
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Table 1. Swarms of volcanic earthquakes at Tori-
shima, during. the period. from 1951 to 1958.
Figures in the brackets show the number of
felt shocks. e

Mo 25 % 15

No. Time I
Year Month d h d h ) -
1] 1951 | W 2210 ~ 25 02 19
2 | w11~ 1207 7(1)
3 X 110 ~ 2719 6
4192 | W - 29. ~V9 >1100(12)
5 | VI 8 ~10. 14
6 Vi 916~ 1215 11
7 Vi 2108 ~ 21,10 8
8 X 415~ 609 19
9 X 2612 ~ 26 21 5
10 XI 1414 ~ 15 18 . 5(1)
1| - M 1619 ~ 16 23 6.
12| 1954 | 1 1712 ~ 18 05 5
13 |- L 1112 ~' 1212 -7
14 T 1621 ~ 17 22 6.
15 i 104 ~ 210 5
16 MW 1916 ~ 22 03 10
17 M 2421 ~ 27 18 18
18 IV 10 O0l-~ 13 04 9
19 w2220 ~ 2311 .5
20 VI 2513 ~ 2622 10
" 21 VI 2809 ~ 31 20 35(2)
22 Wil 10 04 ~ 13.01 12
23 X - 108~ 521 16(1)
24 X 2308 ~ 24 15 6
C 95 X 2723 ~X1 16 11
26 X 1511 ~ 18 01 7
27 X 908 ~ 91l 8
28 X 1710 ~ 18 13 13
29 X 30 02 ~ 30 03 6.
30 R 601 ~ 802 6
31 XI 10 22 ~ 11 16 12
32| 1955 | 1 1505~ 16 07" 20
33 w211~ 407 11
34 I 2003 ~ 22 08 9
.35 v 201 ~ 403 11
- 36 vV . 900~ 1510 .16
VvV 2016~ 2611 | . -33
38 | 803 ~ 917 i1
39 VI 1407 ~1409.| 6
. 40 VI 209 ~ 301 17
ar V- 20 01 ~ 2117 7

Time Number
’ of shocks
’ Year |Month d h d h
42| 1955 |- X.. 1415 ~ 14 20 6(1)
43 X 2315 ~ 2415 5
a4 XI 1018 ~ 13 22 14
45 | | sm 2620 ~ 3102 13(6)
46| 1956 | I . 2516 ~ 27 16 8
47 mo 1515 ~ 18 11 11
48 | M 30 08 ~-31 21 6
49 V. 716~ 901 8
50 TIX 613 ~ 702 8(1)
51 X 1203 ~ 13 17 "9
. 52 X 1501 ~ 15 22 7
" 53 X 1512 ~ 15 13 6
54| 1957 | W 411 ~ 601 7
55 v 2012 ~ 28 23 21(1)
56 V11709 ~ 19 23 54(2)
57 VI 103~ 207 5
58 Vi 10 12 ~ 16 02 41(2)
59 VI 19 06 ~ 20 09 8
60 IX. 29 04 ~ 30 07 17
61 X. 106~ 206 39
62 X 611 ~ 722 7
63 X 1311 ~ 17 17 16
64 X 100 ~. 209 5
65 X 30 22 ~ 30 24 5
66 X 100 ~ 300 19
67 XI 13 13 ~ 13 20 20
68| 1958 | T = 28°05.~ 29 22 103
69 I 2104 ~.23 24 18(1)
70 Y | W 1408 ~ 14 15 ‘27
! vV - 1204 ~ 13 12 8
72 v 2611 ~ 27-10 7
73. VI 1800 ~ 22 15 15
74 VI 2617 ~ 28 05 10
75 Wi 1400 ~ 14 20 5
76 W 28700 ~ 30 12 8
77 X 2414 ~2420 | ¢ 6
78 X 115 ~ 304 10
79 X - 2508 ~ 2517 5
80 X 1308~ 1519 " 11
81 M 222~ 224 6
82 X 1123 ~ 16 01 54(8) -
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Fig. 1.
volcanic earthquake swarms.
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An example of the seismogram of Larthquakes swarm, at about 23" Oct 1, 1957.

39 volcanic earthquakes were recorded during 6% of 1st to 6" of 2nd of Oct. 1957.
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Fig. 3. An example of the volcanic earthquakes
of same type occurred in swarm at about
097 Apr. 19, 1959, at Torishima.
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Fig. 4. An example of frequency curves of the vol-
canic earthquakes at Torishima, referred to

the tides.

O : Time referred to the high tidal times is

used.

X : Time referred to the low tidal times

is used.

+ : Time referred to the high or low tidal
times is used.

H : High water time L : Low water time
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Fig. 5. Frequency curves of the volcanic earthquakes
of Torishima, which are dealt with the last
method mentioned in the explanation of Fig.. 4.
H : High water time, L : Low water time,

I, 1L, I : Local maximum.
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Table 2.

15 1 oK L) RS B (T ) ——Fi e

*: The data of April to June ‘are excepted.

(to

The number of volcanic earthquakes at Torishima, during the period from 1951 to

1958. Figures in the brackets show the pefcentage tlme of the high tide).
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N Hourl sl 4 t—3 =2 te=1]| t to tobl | t42 | t+3 | to+d | t+5
' I R B ] () S 2 ! v 2 2 Total
" Year to=6 | to—5 | to—4 | to—3 | tg=2 [ to—1 [ to+1 | to+2 | to+3 | to+d | te+5 | to+6 ,
st | 6 3. 51 6 1| 5| 7 8 | 3 | 3 8- 7 | .68
, @©.8)| @9 7.4 (6.8)10.1)] 7.4 10.3) | A1.8) | (“4.4) | (44).| Q18) | (10.3) | (99.9)
1952 g8 381 21 5 | 1 8 6 15 | 14 | 12 10 14 | 108*
b 7. 9| 2.8)] (1.9 (4.6)|(10.2)} (7.4)| (5.6) | (13.9) (13 0) | AL 1) | (9.3) | (13.0) | (100.2)
1953 8 8 51 6] 11 7 6 4 11 15 8 |8 {97
8.3) 6.3 .| 6.2]11.3)| (7.2)| 6.2) | “.1)° (11 3) (15.5) | -(8.3) | (8.3) (100. 1)
1954 40 27 | 16 29 | 18 23 28 ‘31 N . 24 T 42 30 |, 329
laz o)) B 9| @9 6.8)| 6.5 7.0)] .5 | 9.4 (6.4) (7.3) | (12.8) | (9.1) | (100.
1’955 27 29 | 26. 27 26 |31 23 21 23 16 22° 22 7293
9.2)] (9.9} (8.9)| (9.2)] (8.9) (10 6) (7.8 (7.2)| (7.8)| (6.5 | (7.5)~| (7.5) | (100.0)
“lose |19 | 17 |13 |13 | 15 | 12 13 22 16 70 14 12 173
11.0)| 9.8)| (7.5)| (7.5)| B. 7| E.9| 7.5)| (2.7 | ©.3) | 41| G| (6.9 | (100.0)
1957 24 21 35 38 32 25 30 38 36 22 30 37 368
SR (6.5)] (5.7)] (9.0)((10.3)] (8.7)) (6.8)| (8.2) | (10.3) | (9.8) | (6.0) | (B.2) | (10.0) | (99.5)
losg | 36 | 37 | 35 | 39 |24 | 35 | 18 | 30 | 39 36 33 36 | 398
: (9.0)] (9.3)]. (9.0)] (9.8)] (6.0)] (9.0)| (4.5) | "(7.5)'] (9.8) | (9.0) | (8.3) | (9.0) | (100.2)
Total 168 | 145 | 137 | 163 144 | 146 |. 131 169 -| 163 135 167 166 1834
Total | 9.9y (7.9)] (7.3)] @9 7.9 GO @1 | @2 | @9 | @9 @1 | ©.0)] 9.9 ’
% N
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Fig. 6. Frequency curve of the volcanic earthquakes i
at, Torishima, referred to the tides. (during 10
the period from '1951. to 1958)
H: H1gh water time, L Low water time, 0 -
I, 20,10 : Local maximums. “Fig. . 7. An exaniple of the frequency curve of volcanic

earthquakes (N) in 1957.
' : Volcanic earthquakes, not in swarms..
: Volcanic earthquakes in swarms.
: Total volcanic earthquakes.
: High watét time, L : Low watet time
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Fig. 8. Distribution of the epicenters of major earth-
qu_akes, during the period from 1926 to 1956.
" A : Oshima, B : Miyakejima, C : Hachijo-
jima; D : Bayonnaise Rocks, E : Smith Reef
G : Lot’s wife (Sofu-gan
Rocks), H : Bonin Islands(Ogasawara Islands,
coral reefs & volcanoes of Tertiary Period),
"1 : Rosary Island (Nishino'-shima).

-F : Torishima,

®_Seiti YAMAGUTI : Relation between Tidal
Phases and-the Earthquakes, B.E.R. I 8(1930)
393—408..
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"Fig. 9. Vertical distributions of the hypocentres of

the. earthquakes in Fig: '8 shown in the
‘cross- sections.
" J. T. shows the deep region of the Japan
Trench.
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F1g 10. Vertical distributions of - the hypocentres of the earthquakes shown in Flg 8 in the cross-sections.

J. T shows the deep region of the Japan Trench.
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