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Fig. 1. Distribution of the ocean-bottom

seismographic observation network
deployed off Sanriku in May of 1968.
O A, B, C: station of ocean-bottom
seismograph. X Epicentre of the 1968
Tokachi-Oki Earthquake in May 16,
1968.

Table 1.

I A E b BRI 4.5cps =
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P ELicd o T, EMLETE,
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Locations and observation logs of the ocean-bottom seismographic

observation network off Sanriku in May of 1968.

Stati Location and Ol)i?rvat1on log o
ation depth - :
p DepIO} ment Retrieval } Mooring time
40 13.5'N May 11, 21630 %
A 143 14.2°E }
1420m H not retrieved yet }
40 19.4'N May 12, 04h15x May 17, 06b00m ‘ 5d 02 hours
B 142 28.1'E May 17, 08h51m June 8, 05h10m 21d 20 hours
1010 H
39 46.9'N May 11, 13h00=m May 16, 10h35m - 4d 22 hours
C 142 43.8'E }
1020= H “
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Table 2. Specifications of the ocean-bottom seismographs used in the ocean-bottom
seismographic observation off Sanriku in May of 1968.

! Station
‘ B ‘ c
Geophone ‘ 1.0cps 4.5cps ' 4.5cps
natural freq. | 1.0cps ! 4.5¢cps } 4.5 cps
(type) ; (Geo Space, HS-10-1) (Geo Space, HS-1) | (Geo Space, 8 D-L 4 B)
» | vV  80db 80db ’ 80db
Amgp;lliléler | v 60db 60 db ‘ 60 db
l H 60db 60 db ! 60 db
" magnetic tape magnetic tape ‘ optical film
St ’ FM, 4 track FM, 4 track | 16mm, 4 element
| (TEAC, R-915) (TEAC, R-915) ‘ (ERIK-1V)
Clock | crystal clock crystal clock i’ crystal clock
(type) i (SEIKO, TF-7) (SEIKO, TF-7) ’ (SEIKO, TF-6)

Table 3. Recording periods of the ocean-bottom seismographic observation off
Sanriku in May of 1968.

i Recording log

Station Recorder

. Landing on Total record
_ Start sea-bottom End time
c mat%’;‘zﬁc May 11, 12657m | May 11, 14533m | May 15, 18522m | 102 hrs
A | agnetic } May 11, 16h55™ ~ May 11, 21h30m \
| Opﬁtli;al \ May 11, 23h15m  May 12, 04b15m | May 13, 23h ! 43 hrs
B ‘ optical :: : |
o OPueal | May 17, 08'54m  May 17, 09b51m | May 31, 022 | 312hrs
! { |
MAIN SHOCK
STATION ' T3
¢ o e B EEsTTe N  JUN 8,05:0
B .‘-———- ————— | l l'i—--————-”—--——--‘ LAl
e 12¢ 134 149 159 ie¢ 174 18¢

1968 MaAY, oo"oo™

MOORING PERIOD = — = = RECORDING PERIOD

Fig. 2. Observation period of ocean-bottom seismographic observation off Sanriku
in May of 1968. Solid lines indicate mooring period, broken lines indicate
record period.
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R Uiciedd, SR NARELEELEBLEORRIL KbEieot, Zol¥iEED = v b,
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O 43 Bz 33 7 DB GREE S N, TR HOMEED Y 2 b % Table 4, Table 51
T, WERSEo M Fig. 3 R,
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Table 4. List of earthquakes observed by the ocean-bottom seismograph at station
B off Sanriku in May of 1968.

— ' . T L
_— Station B sp % Station B S-p
Ez{\?ﬁ};?gx;ke “ Date and Time | time <E:§£2;1§;ke Date and Time time
N . |
d hm s s d hm S
1 May 12 07 24 41.3 | 6.4 18 May 13 01 59 22.9

2 08 01 8.7 |68.8 19 02 54 7.6 16.6
3 26 23.9 | 6.1 20 58 25.7 | 16.6
4 09 16 36.2 | 10.5 21 0329 48.11 8.8
5 12 12 50.0 | 25.5 22 04 55 27.4  11.1

|
6 : 15 33 57.7 | 55.5 23 09 27 20.9 6.1

7 : 1712 1.1,18.8 24 10 24 32.7 |

8 | 20 21.3| 6.1 25 25 35.8 |
9 i 18 57 28.0 | 6.6 26 12 41 51.6 2.7

10 ‘ 20 36 39.9 | 26.1 27 13 08 33.6 .

1 | 50 33.9 | 6.6 28 14 55 24.7

12 \ 2139 0.2 7.7 29 1542 1.1
13 | 43 0.5 | 30 16 10 14.2  11.1
14 | 2239 7.8 10.5 31 18 01 50.6 7.5

15 | 1300 18 27.8 | 8.3 32 26 132 |
16 1 44 57.6 | 16.6 33 20 37 57.9  11.1

17 ! 51 52.6 | 16.6 1
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Table 5. List of earthquakes observed by the ocean-bottom seismograph at station
C off Sanriku in May of 1968.

\ Station C | S-P ‘ A“:Ina];‘h T - Station C ! s_p | Al\:lniﬁi
time ! e time )
arthquake tude |Earthquake . tude
ENumqbel‘ Date and Time (sec) A kine)‘ Nun?ber | Date and Time | (sec) (ukine)
d hm d hm
2 ‘ hday 111557 | 4.0 35 61 Dﬁay 14 04 41 ! 45
3 16 34 1 18.0 75 62 ‘ 05 46 45
5 1 18 13 ! P40 63 06 23 40
7 %5 | L 60 64 : 07 52 40
8 19 43 1 14.0 95 65 08 31 ' 16.0 i 42.5
9 21 261 17.3  132.5 66 46.12.0 | 47.5
10 2209| 8.7 55 68 12 57 | 22.5
11 17 i 42.5 69 1327 8.7 65
16 12 00 50 |70 70 ! 37 3.31 92.5
17 52 | 875 71 } 1412 527 170
|
18 02 22 | 58 75 72 54 30
20 04 03  18.8 135 73 15 00 .15
21 45 14.7 105 74 22 14.7 35
22 0725 7.0 155 75 16 22 14.0 | 55
23 08 01 67.3 135 76 35 | 20
24 0945 4.0 115 77 17 15 55
25 1 1212132 80 78 22 ©20
26 ; 14 53 | 14.7 45 79 1900 14.0! 70
27 i 15 33 | 48.7 125 80 20 29 42.7 | 135
28 : 16 37 42.5 81 ; 39 40
29 17 11 1 21.3  67.5 82 ! 40 14.7 | 140
30 19| 6.6 80 83 : 2047 8.0' 60
31 45 35 84 22 13 32.5
32 18 57 32.5 85 33 20.0 92.5
33 20 35 22.0 97.5 86 49 40
34 22 38 ; 18 80 87 23 07 100
35 1300 17 | 11.3 125 88 33 40
36 44 | 13.3 140 89 57 30.0 92.5
37 01 58 | 16.7 90 1500 09 4.7 100
38 02 58 200 91 43 36.0 55
39 0826 7.3 115 92 48 18.0 75
40 09 22 35 93 01 31 45
42 13 58 20 94 0319 26.7  132.5
46 17.00 | 8.7 125 95 04 44 39
47 724! 7.0 50 9 57 30
48 1935 62.7 60 97 05 23 80
49 20 30 40 98 30 34
50 41 40 99 06 24 35
51 21 32. 4.0 112.5 103 07 58 15.7 | 82.5
52 2244 11.3 25 104 0806 13.3°' 85
53 2315 9.3 65 105 11 35
55 14 00 52 | 42.0 60 106 24 65.3 105
56 o1 07 ' 22.5 107 09.20 11.0 112.5
57 4 17.3 90 108 48 52.5
58 51 14.0' 80 113 13 59 32.5
59 57 .35 114 16 16 12.0 | 115
60 0328 16.0 75 115 18 45
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off Sanriku in May of 1968.
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Examples of earthquake record obtained by the ocean-bottom seismograph
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Fig. 4. Daily frequency of earthquakes observed at station C and B off
Sanriku in May of 1968, before the occurrence of the main shock of
the 1968 Tokachi-Oki Earthquake.
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Fig. 5. S-P time distributions at station C and B off Sanriku in May of
1968, before the occurrence of the main shock of the 1968 Tokachi-
Oki Earthquake.
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Fig. 6. Cumulative number of earth- Fig. 7. Cumulative number of earthquakes as a
quakes as a function of the function of the maximum velocity amplitude
maximum velocity amplitude of earthquake motion observed at the ocean-
of earthquake motion observed bottom seismographic station C in May 1968,
at the ocean-bottom seismo- before the occurrence of the main shock of
graphic station C in May 1968, the 1968 Tokachi-Oki Earthquake.

before the occurrence of the
main shock of the 1968 To-
kachi-Oki Earthquake.
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Fig. 8. Epicentres of earthquakes registered by Japan Meteorological
Agency before the occurrence of the main shock of the 1968
Tokachi-Oki Earthquake,

A: from May 1 to May 16

®: from April 1 to April 30.
Small figure indicates the magnitude. (After Preprint of
Seismological Bulletin, Japan Meteorological Agency)
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Table 6. Hourly frequency of earth-
quakes observed by ocean-bottom
seismographs at station B and C off
Sanriku in May of 1968, before the
main shock of the 1968 Tokachi-Oki

Earthquake.
1 Station C Station B
\ May, 1968 May, 1968
1912 13 14 15 | 112 13
09" 1 1 0 2 1 1
10 0 0 0 O0 o 2
11 0 0 0 0 0 0
12 1 0 1 0 1 1
13 0o 1 2 1 0 1
14 o 1 0 2 0 0 1
15 1 1 0 2 0 1 1
6, 1 1 0 2 2 0 1
71 0 3 2 2 0 2 0
18 2 1 0 0 1 2
19 1 0 1 1 0 0
20 0 1 2 4 2 1
21 1 0 1 0 2 0
22 2 1 1 3 1 0
23 0 0 1 3 0o 0
00 2 2 1 3 3
01 0 1 4 1 1
02 1 1 0 0 2
03 0O 0 1 1 1
04 2 0 1 2 0 1
05 0O 0 1 2 0 0
06 0 0 1 1 0 0
07 1 0 1 1 1 0
08 | 1 1 2 3 2 0
n 15 16 22 36 5 3 19 11
N* 19 16 22 36 13 | 14.5 19 19
n: number of earthquakes observed in
a day from 092:00m to the same
time next day.
N*: reduced daily frequency of earth-

quakes N* = nx(24/h)
(h: record hours in a day).
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S. NAGuUMo, et al., loc. cit., 3).

HEHEIN, 1968 iE 6 FifRAELEN.

8) T. ASADA, et al., J. Phys. Earth, 6 (1958), 23-33.
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Fig. 9. Probable area of foreshock occurrence of the 1968 Tokachi-Oki
Earthquake, inferred from S-P time distribution observed at the
ocean-bottom seismographic station B and C,
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Fig., 10. A double solid line shows the range of probable location of epicentre
of foreshock registered simultanuously at ocean-bottom seismographic
stations B and C, and calculated by S-P times at both stations.
Broken line shows the aftershock area in May of 1968, solid line
shows aftershock area in June of 1968.
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10) S. NacuMo, Bull. Earthq. Res. Inst., 44 (1966), 1623-1664.
S. NaGuMo and K. HosHINO, Bull. Earthq. Res. Inst., 45 (1967), 1295-1311.
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68. Foreshock Phenomena of the 1968 Tokachi-Oki Earthquake
Observed by Ocean-bottom Seismographs off Sanriku.

By Shozaburo NAGUMO, Heihachiro KOBAYASHI and Sadayuki KORESAWA,
Earthquake Research Institute.

While the ocean-bottom seismographic observation was being performed off Sanriku in
May of 1968 in order to investigate the seismicity of micro-earthquakes of that area, the
1968 Tokachi-Oki Earthquake (M=7.9) happened to occur. The ocean-bottom seismographs
have recorded foreshock phenomena during several days before the main shock.

(1) The seismicity of foreshocks from May 11th to 16th was such that the average
daily frequency of earthquakes, which were observed at a station and of which the maximum
velocity amplitude was larger than 30 pkine was about 20 earthquakes per day.

(2) The seismicity of foreshocks is about ten times higher than the normal seismicity
of micro-earthquakes in other areas such as Sagami-Bay in 1967 or Tsukuba in 1957.

(3) The foreshock area seemed to be so wide that it almost corresponds to the after-
shock area.

(4) The distribution of the number of these foreshocks with respect to the maximum
amplitude of earthquake motion of foreshocks recorded at a station cannot be expressed
by a power function.

These foreshock activities of micro-earthquakes are considered as a series of abnormal
seismic activities in the region along the Japan trench, from the East off Aomori to off
Sanriku, since the middle of April 1968.

It may be noticed that the forerunning phenomena will appear wide in area, large in
quantity, and long in duration when the scale of the coming main shock is sufficiently
large.



