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1. Introduction

An ocean-bottom seismographic observation was perfomed off Sanriku
for about forty two days in May~June of 1969 by the M/S “ Hakuho-
Maru ” of the Ocean Research Institute, the University of Tokyo. The
purpose of this observation is to study the aftershock activity of the
1968 Tokachi-Oki earthquake (M=7.9) at the time of one year after the
occurrence of the main shock. This paper will report the field operation
and some results of the analysis and interpretation of the data.

By analyzing the observation data, very important informations have
been obtained about the grade of the aftershock activity on the boundary
fault of the geophysical ocean and continent.

2. Field Operation

The localities of the ocean-bottom seismographic observations A, B,
and C are shown in Fig. 1 and Table 1. The Mooring periods of the
ocean-bottom seismograph are also shown in Table 1. The stations are
at almost the same locality which were used one year earlier.? These
stations are in the west part of the aftershock area of the Tokachi-Oki
earthquake (M=7.9) of May 16, 1968. Another ocean-bottom seismo-

* Present address: Japan Petroleum Exploration Company
** Present address: Tokai University :
1) S. NaguMoO et al., Bull. Earthq. Res. Inst., 46, (1968), 1355-1368.
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Table 1. Location and mooring period of the ocean-bottom
seismographic stations.
Location}
Station Depth Mooring Period
Long. Lat. :
,, . / R R "
SAN-A 143° 00.8E | 40° 21.0N | 1525m 1969 May 4
SAN-B 142 28.7 40° 19.3 | 10000 May 3~June 13 | 42 days
SAN-C |12 447 39 46.9 | 1050 | May 3~June 14 | 43
ERIMO 145 18.3 40 37.0 _5610 { May 7~May 9 2

Fig. 1.
stations off Sanriku in May~June of 1969
R/V “Hakuho-Maru”. oo

The ocean-bottom seismographic

graphic station ERIMO? was
placed eastward at the offside
of the Japan Trench for a short
time during the observation
period.

Instrumentation
In order to perform a one
month observation at the ocean

floor, special long life magnetic

tape recorders have been deve-
loped.? They can record for
1000 hrs on the 1800 ft, 1/4 inch
magnetic tape by DR. The geo-
phones, amplifiers and crystal
clocks are the same as used
before.? The ecapacity of the
battery is increased to 208 AH,
12V for a one month recording.
Special pressure vessels were
constructed for containing this
large battery.® As shown in the
Fig. 2, the pressure vessels are

composed of two identical vessels, one containing the battery and the
other containing the recording instruments.

Mooring and Recovering Rope System

The mooring and recovering rope system is shown in Fig. 3.

2

)

The

) S. NAGUMO et al., Bull. Earthq. Res. Inst., 48 (1970), 769-792.
) S. Hasecawa and S. Nagumo, Bull. Earthq. Res. Inst., 48 (1970), 967-981.
) S. Nagumo et al., Bull. Earthq. Res. Inst., 46 (1968), 861-875.
) S. NAGuMO et al., Bull. Earthq. Res. Inst., 48 (1970), 955-966.
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Fig. 2. Pressure vessels for monthly recording of the ocean-bottom seismographic
observation. :

system was designed by Captain Magoshichi Sato of the M/S * Tokai
Daigaku Maru II ™ for us and detailed explanations are given in other
papers.™”

The strength of the rope system is taken at about six tones. One
of the features is the device which is attached for recovering the system.

Field operation

As reported in the cruise report of the R/V “Hakuho-Maru™ KH-69-
2, the operations of deployment and recovery of the ocean-bottom seismo-
graph were very smooth and efficient.

The three ocean-bottom seismographic stations were deployed at the
biggining of the cruise and recovered at the end of the cruise. From
the three stations, two stations were safely recovered. The last station,
unfortunately, was lost, because the polypropylen rope (22¢) has heen
cut at the center part between the anchor and the surface buoy. This
was found when the surface buoy with some mooring ropes, drifting far
out in the Pacific ocean, were picked up by a fishery hoat and returned
to us.

3. Seismicity of the Aftershocks

First let us see the grade of the seismic activity. The daily number
of earthquakes at the ocean-bottom seismographic station B during the

6) M. SATO, La mer, 8 (1970), (in press).

7)) 8. Nagumo, La mer, 8 (1970), (in press).

8) Preliminary Cruise Result of R/V * Hakuho-Maru,” Cruise No. KH-60-2 (May~
June, 1969), Japan trench and Japan Sea, Ocean Research Institute, University of Tokvo.
1969.
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Fig. 4. The daily number of earthquakes and the cumulative number of earthquakes:
at the ocean-bottom seismographic station B off Sanriku in May~June of 1969.

period from May to June in 1969 is presented in Fig. 4. The velocity
amplitude of the earthquakes registered is larger than 100 pgkine. The
cumulative number of earthquakes is also shown by the solid line in
Fig. 4. ,

The daily number of earthquakes fluctuates very much. However,
the curve of the cumulative number of earthquakes is almost linear.
The gradient of the cumulative number of earthquakes expresses the
grade of the seismicity by giving the average number of earthquake
which are observed at a certain station and for which the velocity am-
plitude is larger than 100 pkine. It amounts to twenty-two earthquakes
per day. This shows that the aftershock activity is still very high even
though one year has elapsed since the main shock of the 1968 Tokachi-Oki
earthquake. Compared with the foreshocks which were observed by the
same instrument at almost the same place,” the seismicity of 22 earth-
quakes per day is about three times higher than the seismicity of the
foreshocks. It will be interesting to compare this aftershock activity
with micro-earthquakes at the offiside of the Japan trench.® At the
ocean-bottom seismographic station ERIMO, the number of earthquakes.
which occurred within the true oceanic lithosphere was about 6 earth-
quakes per day. Since there is a difference in the size of the area where

9) S. Nagumo, loc. cit. 1).
10) S. NAGUMO et al., loc. cit. 2).
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Fig. 5. The S-P time distribution during two days,
“from May 7 to 9 in 1969 at the ocean-bottom seismo-
graphic station B off Sanriku.
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Fig. 6. The relation of the S-P time to the after-
shocks and foreshocks of the 1968 Tokachi-Oki earth-
quake at the ocean-bottom seismographic station B off
Sanriku. Omori’s coefficient is taken as K=8.7 km/seec.
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these small earthquakes
and micro-earthquakes
take place between the
oceanic side and the
continental side, an ex-
act comparison can not
be made. However, it
is certain that the gra-
des of the seismic activi-
ties are different bet-
ween the two, and that
the seismicity on the
oceanic side is smaller.

Next, let us see the
area where these earth-
quakes occur. The dis-
tribution of the S-P
times during the two
days, from May 7 to 9,
1969, is shown in the
Fig. 5.

As seen in Fig. 5,
there are two groups.
One contains earth-
quakes with S-P times
smaller than nine sec-
onds, and the other
contains  earthquakes
with S-P times smaller
than twenty-one sec-

“onds, with a peak at
about fifteen seconds.

In order to have a
rough idea about the
area where these earth-
quakes take place, ecir-
cles are drawn for sev-
eral S-P times in the
"map of the foreshock
and aftershock distri-
butions of the 1968
Tokachi-Oki earthquake,
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as shown in Fig. 6. Omori’s coef-
ficient K, which will be discussed
in detail in a later section, is taken
as K=8.7Tkm/sec. The small open
circles are the aftershocks, and the
solid circles are the foreshocks of
the 1968 Tokachi-Oki earthquake.
The solid lines represent the bound-
aries of earthquake blocks of fore-
shock and aftershock activity of
the 1968 Tokachi-Oki earthquake.
As seen in Fig. 6, the earthquake
with S-P times smaller than nine
seconds are those which oceur
around the observation station B. .
The earthquakes with S-P times . / A

SENDAL  KINKAZA

smaller than - twenty-one seconds

are those which occur in the whole ° Y
ﬁ
75

aftershock area. o

In order to examine the re- Fig. 7. The relation of S-P times to-
lation of the earthquake distribu- the ocean-bottom topography at the ocean-
tion to the bottom topography, bottom seismographic station B off San-
S.P time ecircles are drawn in Fig. riku. Omori’s coefficient is taken as K=

. . . 8.7 km/sec.

7. It is seen.in this figure that
the earthquakes for which the S-P times are smaller than twenty-one:
seconds occur almost upon the continental side of the Japan trench. The:
peak of the S-P times at about fifteen seconds corresponds to the steep-
slope along the trench. This will imply that the seismic activity is most.
violent at the steep slope. This feature will be confirmed in the later-
section when ‘the hypocenters of the earthquakes will be determined.

4. Distribution of Omori’s Coefficient K

In order to compute the hypocenter from the data observed at the:
three stations, Omori’s coefficient K is determined for each station. As.
stated in the accompanying paper,” the values of K at the ocean-bottom
seismographic station ERIMO were determined by using the data of the:
five earthquakes which were registered by the Japan Meteorogical Agency
during the two days mooring period. They vary from 9.4 to 10.7 km/sec:
according to the direction of the ray path and depth of the hypocentre..

11) S. Nagumo et al., loc. cit. 2).
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Table 2. List of the earthquakes which are registered both by the
Japan Meteorological Agency and the ocean-bottom seis-
mographic station SAN-B in May~June of 1969,

No.| Data | Origin 8‘5"%‘; Location Long. | Lat. | H | M

1 May 40409 |39.4| NE OFF CHOSHI 141°06' | 35°54' | 80"

2 11 36 |48.3| S OFF BOSO PEN 140 30 [ 34 02 | 80

3 1539 |24.0| OFF IWATE PREF 142 40 14022 | 30 4.3

4 5|16 32 |35.3| MIDDLE OF IWATE PREF .|141 48 | 39 40 | 100 | .

5 2359 |37.7| E OFF AOMORI PREF 14155 {4055 | 60 | 4.8

6 81147 {58.5| E OF CHIBA PREF 140 29 {3514 | 40 | 4.4

7 903836 |57°3| OFF SANRIKU 14319 {4053 | 40 |4.3
10 12|01 04 |381.0| OFF IWATE PREF 142 32 | 40 09 | 40 |3.9
12 1307 80 |55.1| OFF URAKAWA 142 40 {4184 | 40 |4.3
17 15|05 84 | 10.8 | NE OFF NEMURO PEN 146 43 | 4320 | 40 | 4.9
24 16 |11 14 |14.7{ E OF IWATE PREF 14151 | 39'45 | 80
29 19 /10556 |22.9| E OFF AOMORI PREF 14230 | 4122 | 40 | 4.8
33 20 {15 35 |58.8 | OFF MIYAGI PREF 14150 [ 8821 | 60 |4.8
35 2321 |49.7| E OFF AOMORI PREF 141 55| 4085 | 50 | 4.4
33 21 {1743 | 36.5| E OFF AOMORI PREF 142 04 | 4126 | 20 | 4.2
39 22 |18 36 | 34.6 | E OFF SANRIKU 14385 | 3814 | 00 |4.9
40 20 40 | 49.4| E OF IBARAKI PREF . 140 34 | 3629 | 50 |4.4
41 24 |08 04 | 03.8| SW OF IBARAKI PREF 139 55 | 36 08 | 60 | 4.0
42 29 (02 13 |13.3| S OF KURIL 147 40 | 44 56 | 90
43 07 25 | 37.3| OFF IWATE PREF 142 08 | 40 04 | 40 | 4.4
44 22 16 |{17.5| OFF IWATE PREF 14319 {3949 | 10 | 4.5
45 22 17 | 50.4 | OFF SANRIKU 14325 13958 | 30 |4.3
46 22 46 | 01.4 | OFF IWATE PREF 14328 (3948 | 30 | 4.5
49 |June 21049 |00.2| OFF URAKAWA 142 41 {4126 | 10 | 4.0
52 410122 |18.0] OFF URAKAWA 142 42 | 41 36 | 40 | 4.2
53 0211 |35.1| E OFF AOMORI PREF 14239 | 4083 | 00 |4.1
54 06 52 | 57.8 | FAR OFF SANRIKU 114412 {4013 | 00 |5.0
55 23 13 | 47.8 | FAR OFF SANRIKU 14342 14020 | 20 | 4.4
56 5118 39 | 37.8| OFF IWATE PREF 14209 (3919 | 50 | 4.0
57 20 16 | 26.7 | . OFF IWATE PREF 142 03 {3959 | 50 | 4.0
58 60342 |00.9| OFF FUKUSHIMA PREF 141 41 | 3736 | 60 |4.8
59 07 18 | 36.5 | OFF FUKUSHIMA PREF 141 44 | 3656 | 40 | 4.3
60 710048 |07.4( OFF IBARAKI PREF {14115 | 3635 | 50 | 4.3
62 9032 |11.5| OFF AOMORI PREF 142 07 |41 24| 40 | 4.1
63 10 0809 |47.8 | E OFF HOKKAIDO 148 39 | 4329 | 50 | 5.0
64 11 01 41 |388.2| OFF MIYAGI PREF 14152 {3835 | 60 | 4.5
65 07 51 | 42.9 | FAR OFF SANRIKU 144 26 | 40 23 | 00 | 5.0
67 1216 41 |21.4 FAR OFF SANRIKU 144 02 | 40 20 | 40 | 5.6
68 17 03 | 23.5 | OFF URAKAWA 142 33 {4137 | 30 |4.3
69 19 25 | 42.6 | FAR OFF SANRIKU 144 12 |40 04 | 50 | 4.6
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Fig. 8. Epicenter distribution of
“the earthquakes which are used to
compute Omori’s coefficient K at the
ocean-bottom seismographic station B
off Sanriku, and at the station URA
of the Japan Meteorological Agency.
The period is from.May to June in 1969.
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Fig. 9. The distribution of Omori’s
coefficient K for each earthquake, (1)
at the ocean-bottom seismographic sta-
tion ERIMO, and (2) at station B off
Sanriku; and (3) at station Urakawa of
the Japan Meteorogical Agency.

In Fig. 9-1, the value of K at the station- ERIMO is plotted as a func-

tion of the S-P time.

The values of K at the ocean-bottom seismographie

station B and the station URAKAWA of the Japan Meteorological Agency
are determined by using the data of many earthquakes which were
registered by the Japan Meteorological Agency during the period of about
one month (Table 2). - The distribution of the epicenters which were
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Table 3. Average value of Omori’s coefficient.

Station
ERIMO SAN-B URA
S-P time
T(s-p) <20 see 9.4 km/sec | 8.6 km/sec 8.9km/sec
T(s-p)>20 sec 10.4 9.7 9.7

used for this calculation is shown in Fig. 8. The value K is determined
for each earthquake from the observed S-P time and the hypocentral
distance by assuming straight ray path. The values of K are plotted
as a function of the S-P time in Fig. 9-2, 3 for the station URAKAWA
and the Sanriku “B”. As seen in Fig. 9, the average value of K seems
to be dependent on the S-P time. From these data the average value
of K is determined as shown in Table 3.

In this table, earthquakes with S-P times larger than 20 seconds are
those which occur in the Kuril region. The existence of a heterogeneity
of Omori’s coefficient K and its large value are due to the velocity
heterogeneity around the boundary of the geophysical ocean and continent.

5. -Seismic Activity in the Aftershock Area of the
1968 Tokachi-Oki Earthquake

The hypocenters of the earthquakes, which were registered by the
three stations (the ocean-bottom seismographic station ERIMO and San-
riku “B”, and the URAKAWA Micro-earthquake Observatory, the
University of Hokkaido) are graphically determined by using S-P times
and Omori’s Coefficient K, which is determined in the preceding section.
When the observation data are given only at two stations, the hypocenter
is determined by assuming that the focus is at the surface and is located
at the distant cross point from the third station. The data are presented
in Table 4. . '

The distribution of the epicenters is shown in Fig. 10 and Fig. 11.
In Fig. 10, the epicenters are shown corresponding to the earthquake
blocks of the aftershocks of the 1968 Tokachi-Oki earthquakes. The
solid circles are the epicenters determined by the three stations network
during the two days from May 7~9 in 1969, and the open circles are the
epicenters determined by the Japan Meteorological Agency during the
mooring period of the ocean-bottom seismographs from May 4 to June
12 in 1969.

As seen in Fig. 10, the earthquakes registered by the ocean-bottom
seismographic stations are mainly distributed in the block A and B, and
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Table 4. The data of earthquakes which were observed by the three
stations (OBS ERIMO, OBS SAN-B and URAKAWA, Hok-
kaido Univ.) in May 7~9 of 1969. Amplitude notations,
A; saturation, B=100 pzkine, C<100 pkine.

‘Earth- ERIMO SAN-B URAKAWA
qi\lIa(')l.{e Date  Hour ﬁrrivsl S-P sec| Amp Iﬁrrivgl S-P sec|{ Amp grriv'gl 2;5

1 7 12 55 22.3| 12.1 A |55 27.0| 17.6 A |55 33.3

2 13 10 30.3 | 48.2 A 110 29.0| 48.0 A [10 08.3]30.3

3 14 53 C

4 15 48 39.0 | 23.6 C |48 31.3| 14.0 A |48 17.9]10.7

5 16 |14 40.3| 3.2 C

7 17 18 C

8 27 C

9 18 |05 44 44 C

10 19 14 32 A 14 32.0

11 36 37.7| 73.0 A |26 27.1 54.2 A |36 46.8

12 21 26 58.5| 7.8 B

13 23 00 55.6 | 13.9 A 100 58.414.5

14 01 11.4| 14.9 B

15 03 88.8| 1.9 C

16 41 33.0 5.6 A

17 8 00 07 58.5 3.8 B

18 10 18.2| 4.6 A

19 20 39.9 A 120 14.2 6.0 A

20 22 25.0 A 183 21.2 32 386.4] 1.4

21 42 09.8 | 51 A |42 27.8| 69.5 A |42 17.83]60.1

22 01 30 14.3 A

23 02 06 14.4 A

24 20 B

25 03 19 43.6 | 12.7

26 20 00.2 | 10.7 B

27 24 129 15.8 A

28 26 A 126 43.3] 0.9 B

29 04 08 C

30 12 55.5| 6.0 A 113

31 56 40.4 9.0

32 05 21 00.6 | 12.5 A

34 51 20.1| 14.7 B

35 06 58 15 | A |58 01.3| 16.0 A

36 07 i 17 B

37 08 13 54.0| 4.4 A

38 17 B

39 09 |00 48.4| 48.1 A 00 55.8 | 52.1

(to be continued)
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Table 4 (Continued)

Earth- ERIMO SAN-B URAKAWA
TRore | Date Hour Arrival |g p gec Amp | ATFVEL 5 P goc Amp | Arrival g p

40 02 10.3| 69.8 | A

4 08 45.6| 19.0 | A |08 87.6| 16.4 | A

42 17 52.2| 16.0 | A

43 10 |45 30 C |45 08.1] 185 | A

4 52 16.6 | 17.0 | A |52 12.3| 15.0 | A |52 82.5|26.5

45 11 |04 45.5| 28.0 | A |04 815 16.5 | A |04 80.5[14.0

46 14 00 | 24 A |13 53.0| 18.0 | A |13 40.0| 9.3

47 30 42 C |30 A

48 49 33.5| 68.4 | A |49 21.2| 644 | A |49 43.0

49 13 06 B

50 1102 | 23 A |10 50.3| 18.5 | A |10 41.911.4

51 14 |06 50.7| 8.3 | B |07 C

52 16 c

53 48 21.8| 145 | B

54 15 |03 36.9| 89.1 | A 03 08.9

55 04 23.6| 6.0 | B

56 10 c

57 37 c

58 16 |14 80.1| 3.9 | A B~

59 16 B

60 40 c

61 54 c

62

63 18 16 53.8| 15.6 | A

64

65 18 27 c

66 20 11 17.6| 176 | C

67 33 07.3| 28.9 | A |32 54.7| 204 | A |32 45.810.6

68 21 |18 00.6| 8.9 | A

69 18 8.0 51 | B

70 22 |48 38.4| 2.7 | A

7 23 |20 14.6| 1.9 | B |

12 58 15.1| 24.7 | A 58 05.7| 17.6 | A |57 55.0 | 9.2

| 9 00 ' 02 41.2| 145 | B

74 13 7.6 | A

5 01 |11 314 159 | A

76 52 14.9 | C |54 25.355.9

77 54 85 | 17 A 51 344 150 | A

78 59 20.7| 158 | B 159 23.4| 17.5 | A

(to be continued)
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Table 4 (Continued)

Earth- ERIMO SAN-B URAKAWA
qIL\II%l.{e Date  Hour grnvgl S-P sec! Amp ﬁ;}rrivgl S-P sec| Amp rzrxlrriv:l S-P

79 02 08 23.8 A

80 24 47.5| 14.7 A |24 40.5| 5.5

81 03 16 20 17 A 116 11.9| 16.4 A

82 26 55.0| 11.3 B

83 37 25.91 19.3 A |37 15.6| 15.6 A |37 209171

84 04 36 C |35 4 C

85 40 C

86 58 B

87 05 01 4.6 B

88 07 32.6 | 14.6 B (07 33.6] 15.7 B

89 13 2.3 C

90 33 6.9 C

91 53 10 46.9 A |53 38.9| 63.3 A |53 17.257.1

92 06 24 53 C 24 21.1 9.0 | A

93 27 56.2| 10.6 A

94 28 B

95 07 13 02.8 | 24.6 B 12 53.6 | 18.8 A

96 52 4.6 C

97 09 20 20 6.9 B

98 27 47.8| 10.6 A

99 35 50.4 4.3 B

100 38 55.3 1.5 B

101 39 6 A

102 10 11 14.0 2.7 A

108 . 43 58.5 6.8 | A~

104 53 ‘13 27 "B o s ‘54" 04.5'|" 6:1

105 11 09 07.4] 11.5 A o

106 19 15.0 A

107

some in the.block C. This mean that the blocks A and B . were. active
during the observation period. Although the observation: period is very
short, and amounts to only two days at the offside of -the Japan trench,
it can be remarked that this seismie activity is higher‘ in the two side
blocks and lower in the central block. . ,

The difference of the solid circle and. the open c1rcle is due to the

size of the earthquakes.

The registration by the Japan Meteorological
Agency is limitted to those with magnitudes larger than 4.0 in-this region.




806 S. NacuMmo, S. HaSEGAWA, S. KoresawA and H. KOBAYASHI

! / \_/ '//
5 L
R
N e/l
| 5 P
B s
/\ URA
N
=) \ Fig. 10. The epicenter
/ Ry 1565 MAY distribution  (small solid
2 - TOKACHIOKI circles) of small earth-

quakes and miecro-earth-

quakes which are deter-

mined by the two ocean-
ERI bottom seismographic sta-
tions and one land station.
In this figure the relation
of the epicenters to the
earthquake blocks of the
1968 Tokachi-Oki earthquake
is shown.

&

40°N 145°E

The registfation by the ocean-bottom seismographic stations and the
Urakawa Micro-earthquake Observatory is performed for much smaller
earthquakes.

6. Seismic Activity of the Ocean-Continent Boundary Fault

The relation between the epicenter distribution and the bottom
topography is shown in Fig. 11. The epicenter distribution seems to be
composed of two groups. The one is the group off the coast of Urakawa,
Hokkaido, and the other is the group distributed along the steep slope
of the Japan trench.

It will be seen clearly in this figure that the epicenters of the latter
group are alined along the contours of 3 km~4.5km water depth. This
region corresponds to the very steep slope or cliff of the continental
slope towards the deepest part of the Japan trench. This characteristics
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is in accordance with the conclu-
sion deduced by N. Den' and H.
Hoshino® for the larger earth-
quakes which have been registered
by the Japan Meteorological Age-
ney. The observation of this time
means that their conclusions are
also applicable to the distribution of
micro-earthquakes.

Let us examine, next, the
relation of this epicenter distribu-
tion to the crustal structure. The
crustal structure in this region has
been investigatéed by ' Ludwig
et al.® The lines of a seismic
refraction survey and their results
are quoted from their paper and
are shown in the lower part of the
Fig. 11.

They have discovered that the
discontinuity of the continental
crust and oceanic crust lies between
the profiles No. 7 and No. 8 at
the steepest part of the landward
slope of the Japan trench. This
discontinuity will be interpreted as
the great boundary of the geo-
physical ocean and the geophysical
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Fig. 11. The epicenter distribution
(small solid circles) of small earthquakes
and micro-earthquakes which are deter-
mined by the two ocean-bhottom seismo-
graphic stations and one land station. In
this figure the relation of the epicenters
to the ocean-bottom topography and the
crustal structure which was obtained by
Ludwig et al. is shown.

continent. The steep slope at the water depth contour 3.0 km~4.5km
will be the indication of this boundary fault.

That the epicenters of the micro-earthquakes observed this time lie

just at this steep slope means that these earthquakes oceur at the houn-
dary fault of the geophysical ocean and continent. This means that the
boundary fault of the geophysical ocean and continent is active at present.

From these considerations, it is concluded that the tectonic activity
of the ocean-continent boundary fault is the main cause of the after-
shock activity of the 1968 Tokachi-Oki earthquake at the period of one

12) N. DEN, Geophys. Bull., Hokkaido University, 20 (1968), 111-124.

13) M. HosHiNo, Jour. College of Marine Science and Technology, Tokai University,
No. 3 (1969), 1-10.

14) W. J. Lupwic et al., Jour. Geophys. Res., 71 (1966), 2121-2137.
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year after the main shock.

7. Summary and Conclusions

In order to investigate the aftershock activity of the 1968 Tokachi-
Oki earthquake at the period of one year after the main shock, an ocean-
bottom seismographic observation was performed off the coast of Sanriku
along the Japan trench in May~June of 1968. The ‘main results ob-
tained are as follows..

(1) The aftershock activity one year after the main shock was still
high and the number of earthquakes which are observed at the
ocean-bottom seismographic station in the aftershock area with am-
plitudes larger than 100 gkine was twenty-two earthquakes per day
on the average. This activity is about three times higher than the
foreshock activity. '

(2) Omori’s coefficient K off the coast of Sanriku is about 8.6 km/sec
for the earthquakes with S-P time smaller than 20 seconds.

(8) The epicenter determination was performed by the two ocean-bottom
seismographic stations and one land station. The length of the
three stations network is about 250 km.

(4) The aftershocks are distributed in two groups: one is off the coast
of Urakawa and the other is at the steep slope along the Japan
trench, . :

(5) The distribution of ‘epicenters along the steep slope of the Japan
trench corresponds to the boundary fault of the geophysical ocean
and continent.

(6) The boundary fault of the geophysical ocean and continent is tee-
tonically active at present. Its activity seems to be one of the
main causes of the genesis of the large earthquake activity in the
province off the coast of Sanriku..

Acknowledgement

The writers express their hearty thanks to Captain M. Sato of the
M/S “ Tokai Daigaku Maru II ” for designing the mooring and recover-
ing rope system of the ocean-bottom seismographic observation, and to
Captain T. Shirasawa and all members of the R/V “Hakuho-Maru” of the
Ocean Research Institute, the University of Tokyo, for performing the
field operation of the ocean-bottom seismographic observation. They also
extend their sincere thanks to Professor Y. Tomoda, the chief Scientist
of the Cruise KH-69-2 of “ Hakuho-Maru” for the nice coordination of

our work.




Ocean-bottom Seismographic Observation off Sanriku 809

Their thanks also due to Professor T. Utsu of the Hokkaido Uni-
versity enabling them to use the data of the Urakawa micro-earthquake
Observatory.

43, SEEC i B VR RELT—1968 EHBR R O
KREED S L0 Qg KREELRTT & OB

wmEHER BMER=K
skl R A/ I E T
= R &8 2
N BRSO\ BREE

1968 E BT EATRAER 1 ARBL AR AT 5 REEE 2~ e, 1969 £ 5 A
~T Bicdie»TH 40 B, Sk UEENERIZT 7. FRERIRDOEY TH 5.

(1) HEEBETREE < HEHEM 100 gkine M EOMIBEORIITH 22 =/HTH . ZOMF
BIEEIIRTRIEE DR 3 e B.

@) ATREINE, SEMCIWT, S-P BRHIAY 20 RO LT 8.6km/sec ERDE
iz

(8) VERCHWERETRMIA 2 A (SREk 1 A, 2 0 bIEUEHA 1 &) EBEE 1 8, (LiElRFER
T NEEEIF Lo 3 ShbErMEEORFRER T ZafomiEiy 250km
<H 5.

@) HBOSAIL 2 DORNLMRIA TS, 1 DIXHFAFHOL O, {ho 1 2kBEARTEEO
AR LD TH S,

(5)  HAYENOABEHIZE > ERA it ER AR & KRB SERET G 5.

(6) HERYEAGEEE— KB OB RN I BRERSHCEHL T 5. ZOEILEREMTST S
FBEHOREY L LB TERD 1 DTHHEELDID.

ﬂﬁ%@?%ﬁﬁ{

* E, THMEEEREgkah
** B, RO RFEEEE




