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SEISMIC AND STRAIN OBSERVATIONS ON THE IZU PENINSULA

By Yasuhiro UmeDA, Makoto Korzumi and Ichizo Saipa

Synopsis

The crustal activities in and around the Izu peninsula have been remarkably since 1972 off Izu-
peninsula earthquake. The earthquake swarms have frequently occurred northeast area of the
peninsula. The crustal movement in this area has been continuously upheaved since 1975.

Strain variations and seismic waves have been recorded at Kawazu and Yugashima observation
stations from 1980 and 1982, respectively. During 1991 and 1992, strain and seismic sensors and
recording systems at two stations were replaced by new types. This systems are introduced in this
paper.

Most big event was the 1986 Izu-oshima eruption. A strain meter at Yugashima showed a good
correlation with the cumulative discharge of magma. Broad-band seismometers recorded many
precursory phases. We found the important relation that the duration time of precursory phase is
proportion to the earthquake magnitude.
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Fig. 1. A map showing observation sites (W), earthquake epicenters (®) and eruption points (a). (A)and (B)
are the tectonic line and earthquake fault of the 1978 near Izu-oshima earthquake (M 7.0), respec-
tively.
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Fig. 2. A plane view of the observation vault at Kawazu.
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Fig. 3. A plane view of the observation vault at Yugashima.
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Fig. 4. Block diagram of observation system.
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Table 1. Recording items and sensitivity of digital recorder (DL-350)

Kawazu Yugashima
CH | Recording items Range Sensitvity CH | Recording items Range Sensitvity
1 | Strain, N30° W-Low| £5V | 2x10®strain/V|| 1 | Strain, N42° E-Low | 5V | 1x107 strain/V
2 | Ditto, N15° E-Low |Ditto | Ditto 2 | Ditto, N56° W-Low | Ditto | Ditto
3 | Ditto, N75° W-Low |Ditto | Ditto 3 | Ditto, Vertical-Low |Ditto | 1x 107 strain/V
4 | Temperature +1V |10.8°C/V 4 | Temperature +1V | 10.8°C/V
5 | Strain, N30° W-Middle | +100mV| 2 x 10® strain/V || 5 | Strain, N42° E-Middle | +100mV| 1 x 10 strain/V
6 | Ditto, N15° E-Middle | Ditto | Ditto 6 | Ditto, N56° W-Middle | Ditto | Ditto
7 | Ditto, N75° W-Middle | Ditto | Ditto 7 | Ditto, Vertical-Mid. | Ditto | 1x 107 strain/V
8 | Barometer £1V | 50mHg/V 8 | Barometer +1V | 50mHg/V
17 | Precipitation 5 mm/Count
Table 2. Recording items and sensitivity of pen-recorder (HR-2300)
Kawazu Yugashima
CH|Recording items| Color | Range Sensitvity CH Recording items| Color | Range Sensitvity
Strain, 8x107¢ str. Strain, 4x 1078 str.
1 |N30° W-Middle| Black | 1000V | jog 1y 1|N42° E-Middle Black | £100mV/ jog
Ditto, : . Ditto, . .
2 N15° E'Middle Brown Dltto Dltto 2 N56o W'Middle Brown Ditto Ditto
Ditto, : . Ditto, . 4x107 str.
3 |N75° W-Middle| Red ~ |Ditto | Ditto 3|Vertical-Mid. [Red  |Ditto o5 1m
4 {Temperature |Orange ig?N 0.538°C/25 mm || 4 |Temperature |Orange f8%~ 0.538°C/25 mm
- | Strain, 1.6 x 1078 str. Strain, 1.6 x 1078 str.
5 |N30° W-High | YerGr | £100mV )55 hm 5|N42° E-High | YerGr | £100mV jo m
6 glfgg”E_Hi gh Green (Ditto |Ditto 6 ggég’w_m gh Green |Ditto | Ditto
Ditto, . . Long Period
7 N75° W'High Blue Dltto Dltto 7 Seis. _Z Blue +10 V
8 | Batometer Purple [£1V (10 mHg/25 mm || 8 |Barometer Purple |£1V |10 mHg/25 mm
9 |Seismometer-X | Navy |[£2V (50 grad/25 mm
10| Ditto-Y Red-Pr(*+2V |50 pgrad/25 mm
11| Ditto-Z Black |£5V
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Fig. 5. Frequency response of seismometer.
Table 3. Recording condition of the SPC-35G
Used Channel 1~8CH
Amp. Gain %2
Sampling Freq. 100 Hz
High Pass Filter 0.0034 Hz
Record Range 5% 10 m/s
Record Points 5000(50s)
Trigger
Channel 1,2,3, CH
Condition AND
Level 2%(2%107° m/s)
Delay 1000(10s)
File Name KWZ or YUG
Print out Yes

Table 4. Used senser and sensitivity in the SPC-35G

Kawazu Yugashima
CH Senser Comp. | Sensitivity CH Senser Comp. | Sensitivity

1 VS-3 X 1% 107 V/m/s (10 V/kine) || 1 V§-1 X 1% 1072 V/im/s (10 V/kine)

2 Ditto Y Ditto 2 Ditto Y Ditto

3 Ditto Z Ditto 3 Ditto YA Ditto

4 Ditto X 25 Vim/s (0.25 V/kine) 4 Ditto X 5 Vim/s (0.05 V/kine)

5 Ditto Y Ditto 5 Ditto Y Ditto

6 Ditto Z Ditto 6 Ditto Z Ditto
7 1.0 sec. Z | 3x10% Vim/s (3 V/kine)
8 10.0S Z 1x10*V/im

|
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Fig. 6. Strain variation at Yugashima during the eruption of Izu-oshima. (after Umeda et al.,1991)
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Fig. 7. Strain variation at Yugashima during the earthquake swarm. (after Umeda et al., 1991)
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Fig. 9. Initial portions of vertical seismograms of the 1984 western Nagano earthquake (M 6.8)
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Fig. 10. Duration time of the preliminary phase as a function of earthquake magnitude. The base figure
taken from Umeda (1992).
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