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Fig. 1. Earthquakes that occurred near Izu-Oshima, Japan, from September, 1964
to March, 1965. In the lower part, the daily frequency of near earthquakes observed
at Oshima Weather Station, JMA, and Izu-Oshima Geomagnetic Observatory, ERI (after
Kaminuma, Kayano and Kubota, 1975).

In the upper part, circles of which areas are proportional to energy release are shown
for earthquakes larger than magnitude 4 belonging to the four earthquake groups, in
order of occurrence, respectively.
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Table 1. Eatthquakes that occurred near Izu-Oshima, 34°00'N-35°24'N, 138°40'E-
139°24’E, from December 1, 1964 to February 28, 1965. (after JMA).

Origin Time Epicenter ‘
| Latitude Longitude h M
h m s

1 1964 12 6 13 16 51.2 34° 38/ 139° 19’ 20 3.4
9 2 49 40.0 34 35 139 18 0 5.8
4 07 45.9 34 41 189 13 0 3.1
6 3 41.0 34 38 139 12 0 3.7
2 24 23 44 55.0 34 43 139 15 0 4.0
25 4 54 51.2 34 40 139 15 0 5.2
5 04 12.7 34 44 139 11 0 4.6
5 42 46.4 34 43 139 14 0 3.9
22 50 37.1 34 44 139 19 20 5.3

23 08 57.1 34 19 139 05 20
26 0 18 50.9 34 49 139 16 0 3.1
1 05 02.8 34 45 139 07 0 4.1
1 39 00.6 34 48 139 17 0 3.0
1 50 34.2 34 A7 139 16 0 3.6
2 01 26.7 34 40 139 17 0 5.5
2 42 44.8 34 42 139 16 20 3.7
8 36 44.7 34 b1 139 18 0 3.2
29 2 17 57.1 34 48 139 17 0 3.2
30 2 10 11.3 34 39 139 12 0 3.7
22 17 156.1 34 20 139 17 0 3.7
31 5 b4 49.7 34 42 139 11 20 3.3
1965 1 1 6 14 23.0 34 29 139 18 20 3.9
3 5 4 39 48.9 34 19 139 16 0 4.3
6 b5 45 13.5 34 38 139 17 20 5.1
5 46 05.0 34 41 139 31 20 5.3
4 20 10 54 53.4 34 52 139 14 20 4.1
10 57 49.7 34 48 139 10 0 4.2
11 14 27.8 34 35 139 06 20 4.6
11 17 42.0 34 44 139 12 0 4.6
11 18 57.4 34 29 139 00 20 4.8
11 43 16.7 34 46 139 10 0 3.5
12 23 42.3 34 47 139 10 0 4.3
19 59 41.3 34 45 139 11 0 4.3
21 54 10.7 34 46 139 13 0 3.2
22 02 16.2 34 45 139 09 0 3.7
21 2 66 53.2 34 52 139 16 0 3.4
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Fig. 2. Seven models of magnitude-
frequency distribution. They all have
the same value of b, the coefficient of
Gutenberg-Richter formula, but a different
value of relative entropy, Ry, for energy
distribution of the four largest shocks.
In the right part, the energy distribution
of the four largest shocks in each se-
quence is shown by the circles of which
areas are proportional to the energies of
the shocks.
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Fig. 8. Relative entropy, R, calculated Fig. 4. Relative entropy, R, calculated

for all earthquakes larger than magnitude for all earthquakes larger than magnitude

M,, for the seven models in Fig. 2. The M,, for groups distributed following to

circle at the right end in each series indi- log N(M)=b(0.8—M) for seven values of b.

cates the relative entropy, R, for the four A and A show magnitude levels, above

largest shocks. which the cumulative number of earthquakes
is 104 and 108, respectively. The circle at
the right end in each series indicates the
relative entropy, R4, for the four largest
shocks.
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16. A Characteristic of Earthquake Sequences
—An Index for Energy Distribution of Major Earthquakes
Belonging to Earthquake Sequences—

By Ichiro KAYANO,
Earthquakes Research Institute.

The energy distribution of larger shocks of an earthquake group is an important
characteristic specifying the group, but it cannot be sufficiently expressed by the widely
used coeflicient b of Gutenberg-Richter formula. In order to characterize earthquake groups,
a kind of index, relative entropy, R, for energy distribution of larger shocks belonging to
the group, was introdueced. This index R is effective for characterizing quantitatively
the type of earthquake groups, ranging from main-shock type to swarm type.




