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Recent Swarm Activity around the Izu peninsula

By
Sadaki HORI

National Research Center for Disaster Prevention, Japan

Abstract

Swarm activities occurring around the Izu peninsula are investigated in detail
based on relocated hypocentral parameters. Since July, 1979, when NRCDP
began a routinerly observation, at least twelve earthquake swarms have been
observed in this region to date (October, 1988). No systematic changes in the
background seismicity are recognized through the period analyzed in this study.
But the interval from swarm to swarm becomes shorter since the 1984 activity.
Magnitude-frequency relation is analyzed for each swarm and the # value is found
to vary from swarm to swarm. The & value becomes higher for the swarms
occurring at shallow region across the cost of the Izu peninsula while it decreases
for the deepest swarm off the east coast. The variation of » values in each swarm
attributed to its regionality. Hypocentral parameters are redetermined with
restricting station used in the calculation and with introducing station corrections.
The result shows a fine structure of the active area and its variation from swarm
to swarm. The focal regions are found to be classified into serveral groups.
Focal mechanisms are also redetermined based on the relocated hypocentral data.
Most of the mechanism solutions are classified into a strike-slip type through all
the swarm activities. However the swarms occurring off the east and south coast
of the [zu-Oshima island are quite different in the fault type and direction of P and
T axes from those off the east coast of the Izu peninsula.
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Table 1 History of the observation system.

Year Month No. of station Computer system’
1979 7 18 None

1980 4 18

1981 4 28 HITACHI HITAC20
1982 4 44

1983 4 55

1984 4 66

1985 4 66

1986 4 68 FACOM 83500 x 2, M360
1987 4 76 FACOM S3500 %2, M360AP
1988 9 81

' The real-time part of the system is directly connected
with the telemetry system.
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Monthly frequency of earthquakes (bottom) and its ratio to the total number
of earthquakes detected by the observation network of the National Research
Center for Disaster Prevention (top.) Active periods are denoted by S1~512
with arrows.
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Table 2 Hypocentral parameters of the greatest event in each active period.

Lat. Long. Dep.
No. Y M D H M S (deg)) (deg)  (em) M

S1 1980 06 29 16 20 07.7 34,945 139.184 14.4 6.7"
52 1982 03 16 11 17 53.5 34.962 139.165 10.4 2.0
S3 1982 09 09 13 09 20.5 34.959 139.168 10.5 3.7
5S4 1983 01 20 00 42 56.6 34.945 139.211 14.2 4.4
S5 1983 12 30 21 51 14.3 34.743 139.297 8.7 3.2
56 1984 09 05 16 17 46.9 34.944 139.266 11.6 4.4
57 1985 04 18 05 11 22.7 35.016 139.126 10.3 2.3
58 1985 10 29 21 23 30.8 35.020 139.110 8.5 3.8
59 1986 10 13 19 23 41.4 34.976 139.157 8.4 4.3
510 1987 05 11 06 35 18.0 34917 139.275 13.4 5.0
S11 1988 02 20 04 50 33.8 34.928 139.223 155 4.4
S12 1988 07 31 08 40 43.8 34.935 139.213 50 5.2'"

' Magnitude is given by JMA.
'* Hypocentral parameters are given by JMA.
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Fig. 2 Magnitude frequency diagram for each swarm activity.
(d) S4. (e) S5. (f) S6. (g) S7. (h) S8. (i) S9. (j) S10. (k) S11. (1) S12. Arrows
with numerals indicate the lower limits of magnitude (M,,) for calculation of

b-values.
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Table 3 4 values in each active period.

NO. Mm Mg bz b2

S1 2.7 4.5 0.77+0.08 0.84
S2 1.7 4.5 1.37+0.26 1.38
S3 15 4.5 0.95+0.11 0.88
54 21 4.5 0.96+0.07 1.04
55 2.0 4.5 1.07£0.19 1.23
56 1.8 4.5 0.99+0.04 0.98
S7 1.2 4.5 1.284+0.09 131
S8 1.6 4.5 1.49+£0.10 1.27
S9 24 4.5 0.97+0.04 1.00
510 19 4.5 0.81+0.04 0.91
S11 L8 45 0.82+0.07 0.81
S12 15 4.5 0.96+0.03 0.98

b : b value obtained by the moment
method, & : & value obtained by the
magnitude-frequency diagram. M,, : Mini-
mum magnitude for calculation of &,. M,:
Maximum magnitude for calculation of

by.
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Table 4 List of station corrections.

Station Cp Cs
(s) (s)
AKW 0.04 0.22
ASG —0.03 0.10
CKR —0.18 0.27
HDR —0.11 —0.23
HRM 0.14 0.43
HTS —0.28 —0.32
J1Z —0.14 —0.23
MIN 0.10 0.68
NJM 0.08 0.44
NMZ 0.07 0.28
NRY —0.17 —0.31
NSI 0.08 0.16
OSM —0.61 —1.06
SMD —0.17 —0.33
TRU —0.29 —0.41
TR2 -0.27 —0.33
TYM 0.32 117
YFT 0.76 2.11
YMK —0.32 —0.42
YSK 0.70 1.65

Cp: Correction for P time.
Cs: Correction for S time.

B (YFT) - BAEBNAL (YSK) ODEOMEMSEECHS. 0, BRIGLHEOHRE
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Table 5 Fault types in each active period.

No. N N1 R1 N2 R2 N3 R3 N4 R4 N5
S1 23 3 13 0 0 3 100 12 52 8
&8 15 1 7 0 0 1 100 14 93 0
S3 28 1 4 0 0 1 100 22 79 5
5S4 99 11 11 2 18 9 82 71 72 17
S5 82 1 1 1 100 0 0 76 93 5
56 283 10 4 8 80 2 20 234 83 39
S7 247 2 1 2 100 0 0 243 98 2
58 295 2 1 1 50 1 50 278 94 15
S9 849 119 14 69 58 50 42 508 60 222
S10 861 37 4 27 73 10 27 732 85 92
S11 809 11 1 4 36 7 64 767 95 31
S12 1184 49 4 24 49 25 51 1004 85 131

Total 3042 298 10 159 53 139 47 2092 69 652

N: Total number. N1: Number of dip-slip fault type events. N2: Number of
normal fault type events. N3: Number of reverse fault type events. N4 : Number
of strike-slip faullt type events. N5: Number of other type events, R1: N1/N
(%). R2:N2/N1 (%). R3:N3/N1(%). Rd: N4/N (%).
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