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RELATION BETWEEN SEISMIC GAPS AND OCCURRENCE
OF EARTHQUAKES IN ACTIVE SEISMIC ZONES

By Setsuro Naxao, Takuo SHIBUTANI, Ryohei NISHIDA,
Tameshige Tsukupa and Kazuo O1ke

Synopsis

We investigated relations between seismic gaps in active seismic zones and
occurrence of middle-size earthquakes by using of a microearthquake catalog
compiled for 25 years by Tottori Observatory which belongs to Research Center for
Earthquake Prediction, Disaster Prevention Research Institute, Kyoto University. Our
study sites are active seismic zones of Tottori region, Tottori-Shimane border region
and Yamasaki Fault region in the Inner zone of Southwest Japan. We examined
preceding seismic activity in and around a focal area of 10 middle-size earthquakes

in the active seismic zones.

The result is that in most cases a middle-size earthquake(s) occurred in a
seismic gap in the active seismic zones, some of which were preceded by small-size
earthquakes. To point out present seismic gaps in active seismic zones can,
therefore, be a clue of prediction of inland middle-size earthquakes. We investigated
spatial distribution of the hypocenters in detail and found out 19 seismic gaps in the
active seismic zones. After we pointed out the seismic gaps, earthquakes with

magnitude 3.9 and 4.0 occurred in one of the seismic gaps.

We intend to keep watch on seismic activity in and around these seismic gaps
and try to detect precursory change of the seismic activity before occurrence of

middle-size earthquakes.
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Table 1. List of the observation stations. The origin of x-y coordinates
is (35°00°00"N, 134°30'00"E).
Station Code Longitude  Latitude X y  Altitude
(km) (km) (m)

Tottori TTT 134°14'16.0" 35°30°52.9" — 23.789 57.136 10
Kurayosi KYT 133 50 01.9 35 26 21.2 60.488 48.931 100
Sikano SNT 13401 13.3 3524 37.8 — 43.569 45.648 200

Chizu CZT 13417328 3516070 — 18.889 29.820 300
Mikazuki MZT 134 26 40.5 34 59 12.0 -~ 50569 -1.478 200
Oya OYT 134 39 56.8 3519 18.5 15.075 356.714 230
Izumi 1ZT 13453 15.5 34 58 20.0 35.399 —3.014 230
Hikami HMT 13502 36.6 3513 35.5 49.477 25.265 250
Tari TRT 13312058 3506078 —118.379 12.100 480

Kume QMT 133 50 56.8 3505 18.6 — 59.356 10.012 330
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Fig. 3. Epicenter distribution for the period from 1965 to 1978. The data are
derived from Oike (1975). Crosses show the observation stations at
present, among which OYT, MZT and IZT (see also Fig. 1) were used to
determined these hypocenters. Earthquakes with magnitude greater than
1.0 and depth shallower than 30 km are plotted. The total number is 2,788.
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Fig. 5. Epicenter distribution for the period from 1965 to 1990. Crosses show
the observation stations. Earthquakes with magnitude greater than 1.0
and depth shallower than 30 km are plotted. The total number is 11,705,
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Fig.6. Three active seismic zones: A, B and C are indicated by enclosing with

the open rectangles. A, B and C denote Tottori region, Tottori-Shimane
border region and Yamasaki Fault region, respectively.
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Table2. List of earthquakes investigated in this paper. The earth-
quake numbers correspond to those in Fig. 8

No. Y M D h m Mag. Lon. Lat.
1 1973 0512 2308 4.2 134.5285°  35.0366°
2 0921 1121 4.9 134.5218  35.1083
3 1977 0930 1623 4.0 134.6183  35.0091
4 1979 1013 1630 4.3 134.7816  34.9541
5 1979 1228 2354 4.9 134.4139  34.9351
6 1983 0308 1501 4.3 133.3662  35.2658
1989 1027 0741 5.3 133.3778  35.2523
1102 0457 54 133.4123  35.2157
1990 1121 1044 5.1 133.3678  35.2657
1123 1933 5.2 133.3679  35.2632
7 1983 1031 0151 6.2 133.9198  35.4199
0155 5.7 133.9964  35.4450
8 1984 0530 0939 5.6 134.6056  34.9413
9 1985 0702 1320 4.8 133.6114  35.3590
10 1990 0929 07157 5.4 134.2899  34.9911
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Fig.8. Location of middle-size earth-
quakes studied in this paper.
Their parameters are listed
in Table 2. Three open rectan-
gles indicate the active seis-
mic zones shown in Fig. 6.
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Fig.9. Epicenter distribution (upper) and vetical cross section (lower) before
and after the central Tottori prefecture earthquake (No.7 in Table2 and
Fig. 8). They are shown by being devided into three periods (a), (b) and
(¢). Thick circles that are pointed out with arrows respresent a focal
area of the earthquake.
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Fig.10. Epicenter distribution (upper)

and vetical cross section
(lower) before and after
swarm near Daisen volcano

(No. 9in Table 2 and Fig. 8.

They are shown by being
devided into three periods
{a), (b) and (¢). Thick circles
that are pointed out with
arrows represent a focal
area of the swarm.
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Fig.11. Epicenter distribution (upper) and vetical cross section (lower) before
and after swarm in the western part of Tottori prefecture (No.6 in
Table2 and Fig. 8). They are shown by being devided into four periods
(@), (b}, (€) and (d). Thick circles that are pointed out with arrows
represent a focal area of the swarm.
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Fig.12. Epicenter distribution (upper) and vetical cross section (lower) before
and after swarm near Yamasaki (No.l in Table2 and Fig.8). They
are shown by being devided into two periods (@) and (b). Thick circles
that are pointed out with arrows represent a focal area of the swarm.
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Fig. 13. Epicenter distribution (upper) and vetical cross section (lower) before

and after swarm near Yasutomi (No.3 in Table2 and Fig.8). They
are shown by being devided into two periods (@) and (b). Thick circles
that are pointed out with arrows represent a focal area of the swarm.
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Fig. 14. Epicenter distribution (upper) and vetical cross section (lower) before

and after swarm near Fukusaki (No.4 in Table2 and Fig.8). They
are shown by being devided into two periods (&) and (b). Thick circles
that are pointed out with arrows represent a focal area of the swarm.

243



244

Fig. 15,

FAKBEFRER F345B-1

3. 4 (199D

(a) 1965 0601~-1974 0531

N=349

wy Uy H1I43Q
o [ ]

(b) 1974 0601-1984 0530

N=735

wY ut HI43Q

(c) 1984 0530-1984 0731

N=673

134.5E
0
gl . .
| : 10
» *
- . ° .
3
g o 20

Epicenter distribution (upper) and vetical cross section (lower) before
and after the Yamasaki Fault earthquake of 1984 (No. 8 in Table2 and
Fig.8). They are shown by being devided into three periods (a), (b) and
{¢). Thick circles that are pointed out with arrows represent a focal

area of the earthquake.
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Fig.16. Epicenter distribution before and after swarm near Azumi (No.2 in
Table2 and Fig. 8). They are shown by being devided into two periods
{a) and (b). Thick circles that are pointed out with arrows represent a

focal area of the swarm.
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Fig.17. Epicenter distribution before and after swarm near Mikazuki (No.5 in
Table 2 and Fig.8). They are shown by being devided into two periods
{a) and (b). Thick circles that are pointed out with arrows represent a
focal area of the swarm.
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Fig. 18. Epicenter distribution before and after swarm near Sayo (No. 10 in Table
2 and Fig.8). They are shown by being devided into three periods (a),
{b) and (c). Thick circles that are pointed out with arrows represent a
focal area of the swarm.
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Fig.19. 19 seismic gaps in the active seismic zones A, B and C pointed out in
this paper. The active seismic zones are shown as areas between the
thin lines. {b) is a schematic figure to show the seismic gaps clearly.
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Fig. 20. Epicenter distribution (upper) and vetical cross section (lower) before

and after earthquakes near Tottori (Mar 27, 1991, M=4.0). They are
shown by being devided into two periods (8) and (b). Thick circles that

are pointed out with arrows represent a focal area of the earthquakes.

These earthquakes occurred in the No. 6 seismic gap after we pointed
out the seismic gaps in Fig. 19.
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