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Abstract

A remarkable seismic swarm began in May 1985 near Chichijima, the Bonin Islands.
Although, in every year, about ten earthquakes had been felt in the Chichijima Observatory,
as many as 62 felt earthquakes were reported in that year.

Seismic records obtained at the Chichijima Observatory (horizontal seismometers of  dis-
placement type with 10 sec. natural period and 200 magnification and vertical seismometer
of velocity type with 1 sec. natural period and 11,400 magnification at 1 Hz) were classified
into three types. A-type record has about 19 sec. S-P time and sharp P and S onset. B-
type has feeble S onset followed by remarkable T phase, and has rather low frequency wave
components. C-type has about 26 sec. S-P time. The ratio of P amplitudes to S amplitudes
of this type large compared to A-type one. The period of the activity and total number of
each type are as follows ;

A-type : 14 Aug. 1985—30 May 1986, 1476 records

B-type : 7 Sep. 1985—30 July 1986, 2703 records.

C-type : 19 May 1985—20 June 1985, 240 records.

It is worthy to note especially that B-type activity grew gradually and decreased slowly, and
in spite of the nearness the areas of each type, the activities seem .to occur independently
from each other.

The number of earthquake mechanism solutions determined by USGS and reported in EDR
is 6. Two of them belong to C-type and the other four solutions to A-type. No solution
for B-type was reported. All of the solutions show normal faulting mechanism with about
east -west tension axes. Considering the fact that the hypocenters are distributed in the
Nishinoshima back-arc depression which is located on the west side of the volcanic front
stretching from north to south along the Izu-Ogasawara trench, and that a new volcanic island
was formed near Nishinoshima island in 1973, it may be explained that the back-arc depression
is opening horizontally. At the back-arc depression near Torishima island which is located to
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the north of Chichijima island, an earthquake occurred in 1984, which generated a tsunami
in spite of the small scale of the earthquake (M= 55). Kanamori et al. (1986) call attention

to the magma injection to acount for the observed facts which differ from the usual double

couple mechanism. Accepting their idea, we are able to conclude that the back-arc depresion of

the IzuBonin trench is at least partly opening, and have something to do with igneous activity.
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Fig. 1

Earthquakes of Honshu and the Bonin Islands in 1985. Trench axis

(Japan T. and

Izu— Ogdsawara T.) and volcanic front (V.F.) lines are also drawn. Epicenters
surrounded by broken lines are determined by USGS, and three deep earthquakes

determined by JMA.
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Fig.2 Monthly number of earthquakes.
Figs. 2, 3 and 4 show shallow events
(focal depth less than 100 km) which
occurred in the rectangle surrounded

by broken lines in Fig. 1.
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Fig.3 Space-time distribution of earth -

quakes. Side AB represents the

project line in Fig. 1.
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Fig.4 Time-magnitude (mb) distribution
of earthquakes.

Fig.5 North-south (top) and east-west
(bottom) vertical cross sections
of earthquakes surrounded by the
rectangle with broken lines in Fig.
1 except three deep earthquakes
determined by JMA.
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Fig. 6 Typical seismic records of three types recorded by the velocity type seismometer ;
installed on the hill near the Chiéhijima Observatory, the characteristics of which
are 1 second natural period and 11,400 magnification at 1 Hz, the component of
these records is a vertical one. Atype is characterized by clear P and S onset. P-
wave amplitudes are much smaller than S-wave ones. S-P time is about 19 seconds.
B- type has predominant T phase with feeble S phase. Wave frequencies contained
are somewhat low. C-type differs from A-type by large P amplitudes compared to
S ones. S-P time is about 26 seconds.
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Intensity

Year

1 il m v V= | Total
1974% 5 2 7
1975 7 4 11
1976 4 2 6
1977 6 a 3 13
1978 6 3 1 11
1979 8 1 1 10
1980 10 1 11
1981 8 8
1982 7 3 1 11
1983 1 3
1984 3 1 6
1985 42 16 4 62
1986 12 16

Table 1 Annual number of felt earthquakes
at Chichijima Observatory.
* I observation started from May,
1974,
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Daily earthquake frequencies of each of the three types. Total number of A-type

is 1476. B-type is 2,703 and C-type is 240.
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(top) Earthquake distribution of the three types of activities and earth-
mechanism solutions issued by USGS. Solid circles represent A-type earthquake
epicenters. Open rectangles denote B-type. Solid triangles corréspond to C-type.
Numerals attached to mechanism solutions correspond to the numbers of Table
2. (bottom) Seismic profiling cross section of the ocean bottom along 28° N
line. This figure was rearranged from Honza and Tamaki (1985). Notations
are as follows. BR : Ogasawara ridge, BT: Ogasawara trough, N:
Nishinoshima back arc depression. Bold arrow : position of volcanic front.
Vertical scale is the sound travel time required to return to the source.
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No. Date Origin Time(JST) Location Depth b (HS) Remarks
h m s Lat. Long. km
1 May 31 03 47 23.6 28.798 140.344 40 5.3(5.2) C type
2 Jun.07 18 36 12.1 - 28.735 140.342 48 5.1(5.4) C type
3  Aug.18 03 30 28.5 28.196 140.717 33N 5.2(4.6) A type
4  Sep.25 00 37 44.7 28.105 140.828 41 5.1(4.4) A type
5 Nov.09 03 40 24.8 27.957 140.607 = 42 5.8(6.1) A type
6 Nov.03 05 02 04.8 27.800 140.624 41 5.2 A type

Table 2 Origins of earthquakes whose mechanism solutions were determined. Numbers
correspond to source projection in Fig. 8. Earthquake No. 5 is the largest event

in this activity.
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