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Daily Number of Earthquakes of Hakodate Earthquake Swarm

By Yoshinobu MoToYA, Sadaomi SuzuKl, Tetsuo TAKANAMI,
Haruyoshi ISHIKAWA and Muneo OKAYAMA
Research Center for Earthquake Prediction, Faculty of Science, Hokkaido University
( Received November 25, 1986 )

Near Hakodate, the southernmost part of the Oshima Peninsula, a noticeable seismic activity of
swarm type continued from October 23, 1978 for nearly four years. Up to June of 1982, there occurred
more than 6,000 earthquakes larger than M= 0 including numerous perceptible ones in and around
Hakodate. Three maximum events were of M 4.2 and reached seismic intensity Il on JMA scale.

In this data report, daily number of earthquakes of this seismic activity is tabulated with some
remarks. Esan (ESH), one of the routine seismic stations of Research Center for Earthquake
Prediction, Hokkaido University, is located near the focal region. Earthquakes of M =0 observed at
ESH with S-P interval 3.5-4.5 seconds are counted.
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Fig.1. Map showing seismic stations.
ESH ; operated by Research Center for Earthquake Predic-
tion, Hokkaido University (RCEP). HAK ; operated by
Japan Meteorological Agency (JMA).
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Fig.2. Every ten days frequency of earthquakes and cumulative energy released. Arrows represent
events whose seismic intensity reached III on JMA scale at Hakodate.
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Fig. 3. Epicentral distribution of earthquakes.
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Table1l. Daily number of earthquakes from October 23, 1978 through April 15, 1979.

Mpuax ; magnitude of the largest event. Number of initial P-wave data with
the same polarization at ESH ; C : compression and D : dilatation. Roman figure ; seismic intensity on
*,1; the same event.

N ; daily number of events.

JMA scale at Hakodate.

Date N Muax C D Remarks

78 Oct. 23 2 0.4 2 09h26m : the first event recorded at ESH
24 4 1.3 4
25 4 1.3 4
26 1 0.5 1
27 13 1.4 3 10
28 117 2.7 35 57 15h49m: the first event recorded at HAK
29 113 2.7 29 71
30 116 2.8 6 64
31 72 3.4 16 38

78 Nov. 1 66 2.0 8 46
2 57 3.1 12 44
3 41 1.8 2 34
4 40 1.8 2 38
5 64 3.4* 7 47 02h27m: M3.1, 11ho2m: I, M3.4* the first felt event by

JMA

6 24 3.3 1 20
7 23 2.2 6 13
8 24 1.4 16
9 12 0.8 8
10 7 1.4 7
11 5 1.3 4
12 9 2.2 8
13 2 0.5 1
14 7 1.8 4
15 6 1.2 5
16 8 0.9 1 5
17 3 0.5 2
18 5 1.0 4
19 4 2.0 2
20 6 1.4 3
21 5 0.8 1 3
22 2 0.5 1
23 5 0.6
24 3 1.1 1 1
25 1 1.4 1
26 1 1.8 1
27 1 0.1 1
28 2 0.9 1
29 0
30 2 1.8 2

78 Dec. 1 4 2.1 3
2 4 1.0 2
3 2 0.5
4 2 1.0 2
5 2 0.7 1
6 1 0.5
7 7 1.0 6
8 1 0.4 1
9 0
10 1 0.4
11 1 1.1
12 1 2.0 1

(to be continued)
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Date N Mwx C D Remarks

78 Dec. 13 3 1.7 1
14 4 1.8 1
15 2 1.7 1
16 4 1.8 4
17 2 0.8 1
18 3 1.1 3
19 1 1.5 1
20 2 0.5 1
21 4 0.9
22 1 0.1
23 0
24 6 1.5 5
25 6 3.4* 6 11h4m:I, M 3.4*% 12h54m:1, M3.2
26 2 1.9 1
27 6 2.9 4
28 3 2.0 1
29 0
30 4 1.7 1 2
31 4 0.7 2 2

79 Jan. 1 0
2 3 0.6 1 2
3 4 1.2 2
4 1 04 1
5 4 1.1 2
6 16 2.2 5
7 0
8 4 0.5 1 3
9 8§ 1.4 1 1
10 8 1.4 1
11 7 1.3 2
12 6 1.0 2 4
13 4 0.6 4
14 1 0.0
15 1 1.9 1
16 6 1.1 2
17 1 1.2 8
18 12 1.5 3
19 4 1.1 13
20 19 1.4 2 12
21 20 2.8 1 16
2 19 1.5 2
23 3 0.2 2
24 7 1.6 3
25 4 0.5
26 i3 1.1 3 8
27 16 2.4 17
28 2 1.1 2
29 5 1.5 3
30 1 1.8 1
31 3 0.9 3

79 Feb. 1 3 0.9 3
2 0 2.0 5
3 4 1.9 1
4 6 1.9 3
5 3 0.6 1
6 1 0.5

(to be continued)
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Table 1. (continued)

Date N Mwx C D Remarks

79 Feb. 7 3 0.9
8 4 0.3 1
9 6 1.4 1
10 30 3.1 11 14
11 14 3.1 1 6
12 7 0.8 1 6
13 5 0.7 2 2
14 57 2.2 6 18
15 30 2.4 4 13
16 14 1.9 3 9
17 23 2.6 2 8
18 12 1.8 1 6
19 22 2.6 4 16
20 24 2.3 2 5
21 1 2.8 1 3
22 10 2.0 2 4
23 B 2.7 10 21
24 14 1.8 2 6
25 11 1.8 2 1
26 12 1.5 1 4
27 16 1.8 2 6
28 13 0.9 2 4

79 Mar. 1 6 1.7 1
2 10 1.2 2 7
3 12 1.4 3 6
4 1 1.8 2 8
5 13 2.3 2 '3
6 22 2.4 4 6
7 27 3.1 4 19
8 7 2.8 2 3
9 13 2.0 2 7
10 17 2.7 4 5
11 18 2.9 5 2
12 6 2.5 4 2
13 20 1.5 5 8
14 3 3.1 3 14 20h10m:M3.0,20h11m: M3.0,23h57m . Mua 2.8*
15 36 2.9 3 11
16 36 2.6 4 13
17 16 2.3 4 9
18 10 1.7 2 7
19 9 1.3 1 4
20 13 3.2 1 12
21 27 2.8 10 10
22 29 3.3 4 9 14h58m:I, Myus 3.3*
23 28 2.3 5 14
24 32 1.8 2 7
25 1 0.0 1
26 30 3.4* 6 3 03hldm:I, Mua3.7*
27 25 2.6 7 15
28 28 2.2 3 10
29 11 2.3 1 4
30 19 2.0 1 2
31 20 2.4 2 7

79 Apr. 1 10 1.7 6 4
2 12 3.5 7 03h27m: I, Mua 3.6"
3 14 1.9 2 5

(to be continued)
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Date N Mwax C D Remarks
79 Apr. 4 19 2.0 2 4
5 8 2.4 4
6 20 21 2 14
7 10 21 2 4
8 12 24 1 5
9 9 1.7 1 2
0 15 1.4 2 5
11 18 3.7 3 8§ 02h50m:IIl, Mma 3.5% 03h0lm: I, M3.27, Mua 3.5
12 15 21 2 5
13 9 27 1 2
14 20 3.4 4 8
15 40 3.2 13 26

Table 2. Daily number of earthquakes from April 16, 1979 through August 31, 1980.
N ; total number of events.
polarization at ESH ; C compression and D dilatation. Nyw ; number of events occurring in NW-region.
Nse ; number of events occurring in SE-region (for SE-, NW-region, see Fig. 3) . Roman figure . seismic
intensity on JMA scale at Hakodate.
and [A] aftershock. *, t ; the same event.

Muax ; maximun magnitude. Number of intial P-wave data with the same

[activity mode] ; [S] swarm, [F] foreshock, {M] main shock,

Date N MMAX C D NNw NSE Remarks

79 Apr. 16 37 2.8 2 13 3 0
17 23 2.4 7 5 2
18 21 2.1 2 4 1 2
19 0 0 0
20 21 31 6 15 3 3
21 42 400 13 7 5 14 00h34m (SE): M3.2,05h17m (SE) : IIL, Mma 4.0*
2 13 23 2 1 3 3 _
23 21 24 3 4 5 1
24 23 25 2 8
25 47 3.0 3 21
26 27 32 1 5 6 2
21 17 2.3 0 6
28 13 1.7 0 1
29 24 3.5 1 7 18h48m (SE) : I, M 3.7
30 18 4.1* 3 3 01h53m (NW) : OI, My 4.2% 15h46m (SE) : I,

M3.81, M 3.9

79 May 1 4 1.0 1 1 0 0
2 5 22 5 3 3 4
3 7 26 6 4 1 1
4 15 26 10 7 1 2
5 29 2.6 4 13 2 3
6 19 27 4 8 1 5
7 1 16 1 2 2 2
8 12 33 7 4 3 3
9 16 2.1 4 4 0 6
10 24 1.4 2 14 3 1
11 51 4.2* 4 7 5 11 09h35m (SE) : 1II, Myus 4.2*% 12h 44 m (SE) : II,

M4.11, Miva 3.9T

12 14 30 3 7 3 2
13 9 21 5 4 0 3
4 6 1.5 2 2 0 1
15 9 14 2 1 1 0

(to be continued)



394

Table 2. (continued)
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Date N Muax C D Nyw Nge Remarks
79 May 16 6 0.8 0 0
17 3 1.4 1 1 0 1
18 6 1.7 2 6 1 2
19 10 1.2 2 1 1
20 4 1.4 1 1 0 1
21 1 1.4 1 0 0
22 10 2.8 2 5 0 5
23 5 2.2 1 2 0 3
24 8 1.6 5 1 0 2
25 6 2.7 3 1 0 2
26 0 0 0
27 4 1.2 7 3 0 1
28 2 0.4 1 0 0 0
29 2 2.4 1 1 1 1
30 12 2.8 4 2 4 1
31 3 1.0 2 0 1
79 June 1 7 3.7 2 5 2 0 18h47m (NW) : II, Mjua 3.7*
2 4 1.0 1 3 2 1]
3 2 1.7 1 0 1
4 9 2.8 7 2 0 4
5 7 2.6 4 0 3
6 3 2.0 2 0 1
7 2 1.0 1 1 0 0
8 3 15 .2 1 0 1
9 5 0.9 0 0
10 11 1.6 2 4 0 3
11 16 2.6 6 9 1 8
12 11 1.4 1 2 0 2
13 7 1.7 1 3 0 4
14 7 2.2 3 0 2
15 6 1.4 1 0 1 0
16 11 1.8 9 3 0 2
17 6 3.3* 6 3 0 2 4 events including M 3.1 within an hour -after the
M 3.3*event.
18 2 0.8 0 0
19 10 2.0 1 1 3
20 22 3.6" 4 0 11 11ho08m: I, M, 3.4* 5events within an hour after
this event. 19h56m: M 3.1
21 8 1.7 2 6 0 1
22 12 1.7 1 1 0 2
23 9 2.9* 1 3 0 4 19h55m : Mima 3.4%, unfelt
24 3 1.1 1 0 1
25 14 2.5 5 8 0 4
26 6 1.9 6 1 0 3
27 5 2.2 2 2 0 2
28 19 3.1* 1 5 0 6 16h47m: I, Mus2.9*
29 6 0.9 0 1]
30 5 0 0 ) ESH no observation, no M> 3 event by Hakodate
79 July 1 2 0 0  local network
2 2 0 0
3 7 1.0 1 1 0 0
4 6 1.8 2 0 2
5 7 3.1* 3 0 1 17h55m: Myua 3.6, unfelt
6 9 1.3 4 3 0 1
7 13 3.4* 7 7 2 4 0l1h43m (SE) : Myma 3.6%, unfelt
8 11 2.9 4 3 2 2

(to be continued)
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Table 2. (continued)

Date N Mwuax C D Nwuw Nse Remarks

79 July 9 1 0.2 0 0
10 2 1.0 0 1
11 10 2.2 1 5 0 3
12 2 1.0 1 0 0
13 8§ 2.1 1 6 0 2
14 11 1.6 1 4 0 5
5 3 1.2 0 1
16 4 1.2 3 1 0 2
17 3 0.9 0 0
18 6 2.8 1 3 0 1
19 14 1.4 3 8 2 3
20 11 2.5 1 1 0 1
21 3 1.0 1 2 0 0
22 5 1.0 2 0 0
23 10 0.9 4 1 0 0
24 3 2.4 2 0 0
25 5 1.9 0 1
26 4 0.7 0 0 0
27 13 1.9 3 1 0 2
28 3 0.7 1 0 0
29 5 1.2 0 0
30 0 0 0
31 3 0.9 1 0 0

79 Aug. 1 26 3.5 2 2 0 4 M31
2 6 2.6 3 1 0 2
3 32 42 5 20 1 12 04h17m(SE) : III, Mjua 4.2*,050 19 m (SE) : II,

M 3.9%, Mua3.61
4 13 2.7 4 4 3 1
5 9 2.2 4 4 0
6 4 2.6 2 0 1
7 8 1.1 3 5 0 1
8 2 1.1 0 0
9 11 2.2 4 3 1
10 4 2.1 3 1 0 2
11 8 2.5 1 1 0 0
12 48 3.2 0 13 17 0 20 events within an huor after the M 3.2* event
13 22 3.1 8 20 7 0 10 events within an hour after the M 3.1* event,
17h 08 m : Mjma 3.5%, unfelt

14 10 2.0 1 9 0 0
15 5 2.4 6 1 1
16 3 1.0 2 1 0
17 6 2.3 1 2 2 1
18 10 1.7 5 2 1 0
19 23 2.6 15 8 5 5 04h23m:M2.5 04h29m: M2.6*
20 7 0.9 5 0 0 :
21 3 1.3 2 0 1
22 5 1.3 1 0 1
23 4 2.1 1 1 1 1
24 2 0.7 2 0 0
25 0 0 0
26 12 3.0* 2 8 0 01hd40m:M2.9, 01h56m: M3.0*
27 6 2.1 2 3 0
28 3 1.1 0 0
29 1 1.9 1 0
30 6 2.4 1 1
31 0 0 0

(to be continued)
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(continued)

Table 2.

Remarks

C D Nw Ns

N Muax

Date

M3.2* (SE)

Nt OO T O OO T OO0~ MmOOo

COOFOHLANF-HMOODODOOMOOOOLIW
— N ol oo — — AN NN e <t

o o — Lag N — N -

935162330287465217182
111103213112000211212

At A B OO AT O™

15h27m: 1, M3.3,18h50m: 1, M 3.3%,

20h37m: M3.1

(=4

3.4* 16 11

22

22

10h41m: M3.2,15h05m: Mma 3.5*

N OO Mmoo oo o oo

H OO M mMOOOODOH OWMmMmOoOooo

MmN N~ N om

o1 — NN — N N A

728315532729209 — -]
120121010012321 (=4 <
o — o

NN OMSNOONNNMNMO A DO~ ON

—
[IILSREIFrmwrwo-oa 3O

79 Oct.

MO HOoOO OO OO AN

N
-

2.4

15

o — o N~

7757221
0102101

=N NN

o LD WO~ 0D
— = = -~ —~

— o~ N e

18763
12112

N WO H O

O ) W
NN NN

(to be continued)
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Table 2. (continued)

Date N MMAX C D NNw ng Remarks
79 Dec. 21 6 2.7 1 1 1 0
22 2 0.1 0 0
23 4 0.6 3 0 0
24 1 0.1 : 0 0
25 4 1.9 1 0 0 1
26 4 2.7 3 1 1 0
27 8 1.6 5 1 0
28 3 0.5 0 0
29 1 0.0 1 0 0
30 2 0.4 1 1 0 0
31 1 2.0 1 0 1
8 Jan. 1 3 0.5 1 2 0
2 6 1.5 1 5 2 1
3 9 23 2 2 0
4 5 1.6 2 1 0
5 16 2.7 4 7 0
6 8 2.4 1 6 0
7 6 1.5 2 1 1 0
8 271 2.3 2 6 9 1
9 8 33 2 1 0 4 10h22m (SE) : 1, Mjus 3.6*
10 6 1.2 2 1 0
11 21 2.7 5 2 2 0
12 6 2.0 1 4 2 0
13 7 1.9 1 4 5 0
14 5 2.9 2 3 1 0
15 22 2.0 10 9 0
16 26 2.3 2 10 8 1
17 12 2.6 1 4 2 0
18 4 0.8 1 1 0 0
19 6 2.5 2 1 0 3
20 4 1.2 1 2 1 0
21 4 0.2 0 0
22 27 3.1* 11 13 15 0 16h10m: I, My 3.3*
23 14 2.9 4 5 0
24 11 3.5 2 2 3 0 22h42m: I, Mua 3.7*
25 17 2.8 2 7 3 0
26 17 2.7 1 3 6 0
27 15 1.9 1 2 2 0
28 10 1.5 0 0 ’

29 19 3.1* 1 4 5 1 12h20m (NW): M3.1*
30 8 3.6" 1 1 1 19h18m (SE) : I, Mya 3.7*
31 20 3.4 3 2 3 0 15h56m: 1, Mjua 3.6*

80 Feb. 1 7 1.3 3 0 0  Feb. 1-Feb.24, Hakodate local network no observation.
2 4 0.6 1 0 0
3 6 2.2 1 0 0
4 5 2.1 1 0
5 12 2.4 1 3 2 0
6 4 2.3 1 2 2 0
7 5 2.1 1 0
8 4 1.0 1 1 0 0
9 6 2.6 4 1 0
10 1 15 1 0 0
1 5 0.8 3 0 0
12 6 1.6 3 1 0
13 3 1.6 2 0 0
14 10 1.8 4 2 0 0

(to be continued)
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Date N Mmax C D Nuw Nge Remarks
80 Feb. 15 5 0.6 3 0 0
16 9 2.3 5 0 1
17 4 1.7 2 2 0
18 1 0.2 0 0
19 0 0 0
20 3 0.5 0 0
21 4 2.3 2 1 0 0
22 11 2.0 3 3 4 0
23 9 2.6 3 1 1 0
24 8 2.4 2 3 0
25 2 0.1 0 0
26 2 1.0 1 1 0 0
27 9 2.8 2 2 4 0
28 15 2.8 2 3 5 4
29 7 1.2 0 1
80 Mar. 1 8 2.2 4 2 0
2 3 0.5 2 0 0
3 8 2.6 4 1 0
4 14 2.4 3- 3 2 0
5 7 2.1 1 2 3 1
6 11 2.5 7 4 0
7 6 1.4 1 2 0 2
8 0 0 0
9 6 1.9 3 0 1
10 3 0.8 1 0 0
11 3 0.6 1 0 0
12 0 0 0
13 1 0.2 0 0
14 5 1.6 1 1 0
15 1 0.4 0 0
16 14 3.8 2 4 0 19h59m: III, Mma 3.9°[M-A] 10 events by 22h 49 m,
following event 17d 08 h 25 m
17 6 1.3 1 1 0
18 4 1.7 1 2 0 2
19 5 0.7 2 0 0
20 5 1.5 1 2 1 0
21 2 0.5 0 0
22 1 0.7 0 0
23 1 1.5 1 0
24 5 0.8 0 0
25 12 3.1 2 1 4 0 02h48m:1, [M-A] 11events by 11 h 22m, following
event 26d01h13m
26 5 0.7 2 0 0
27 7 3.1 3 4 0 05h44m:M3.1% no [A]
28 5 0.9 2 2 0 0
29 5 2.5 1 1 0
30 3 0.9 0 0
31 4 2.9 2 1 1 0
80 Apr. 1 3 1.7 1 0
2 0 0 0
3 2 2.7 1 0
4 7 1.1 2 4 1 0
5 3 1.1 1 1 1 0
6 1 0.1 0 0
7 0 0 0
8 9 1.3 1 2 0

(to be continued)
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Table 2. (continued)

Date N
80 Apr. 9

=
2
>
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C D Nww Ng Remarks
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(continued)

Table 2.
Date
80 June

Remarks

C D Nuw Nse

N MMAX
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Table 2. (continued)
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Table 3. Daily number of earthquakes from September, 1980 through June 1982.

Date N Mwx C D Remarks

80 Sep. 3 2 0.8 2
4 3 0.5 1
8 14 3.0* 2 7 10h36m:M3.0% [M] -[A] by 10h56m,], M2.8
9 4 1.4 2
10 2 0.6
15 1 0.7
16 2 1.7 1
19 1 0.1
21 1 1.2 1
23 2 1.6 11
25 3 2.0 1 2
27 2 0.5
28 5 1.4 1
30 1 21

80 Oct. 1 1 0.4 1
4 1 2.5 1
5 1 1.2
6 1 0.9 1
12 2 2.7 2
13 1 0.4
15 2 0.7 2
17 4 1.4 1 1
20 4 0.4
22 1 1.0 1
24 1 1.0 1
25 5 3.0 2
27 1 1.0
29 3 2.4 2
30 5 2.8 1 3
31 1 0.2

80 Nov. 1 2 0.2 1
4 1 0.4
6 1 0.4
8 1 2.4 1

(to be continued)
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Table 8. (continued)

Date
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Table 3. (continued)

Date N Mwx C D Remarks
81 Feb. 27 2 22 1 1
: 22 5 1.8 1 1
81 Mar. 3 2 1.5 2
4 1 0.4 1
5 1 05 1
7 1 0.4 1
8 1 0.3
9 2 0.8 2
12 4 2.3 4
4 1 1.3 1
5 2 0.2
8 2 0.8 1
20 1 1.5 1
25 .1 0.5
% 1 2.1 1
28 3 0.8 1 2
81 Apr. 1 1 1.0 1
4 1 28 1
5 1 1.1 1
8 1 0.2
9 3 1.3 1
10 2 0.3
1 4 21 3 1
14 1 0.8 1
15 1 0.0
21 3 0.9 1
2 2 26 1
24 2 06 1 1
2% 2 0.6
27 1 1.0 1
28 2 1.0 2
81 May 1 1 0.3
3 1 06 1
6 2 0.4 1
7 2 10 1 1
1 3 18 1 1
13 4 3.3* 3 14h57m: M2.4,18h07m: Mua 3.4%, ([F]) -[M] -[A]
4 2 02 2
15 1 0.9 1
% 1 05 1
17 2 0.4 2
18 1 1.3 1
2 1 0.6 1
23 1 1.4 1
24 2 0.6 1
25 1 1.2 1
27 1 0.8 1
28 1 0.4
31 1 1.7 1
81 June 1 1 0.4
2 4 09 1 2
3 8 2.1 6 [F] -[M] -[A]
5 1 0.6
8 1 0.9 1
9 1 0.1
13 1 0.5

(to be continued)
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Date
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Table 3. (continued)
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Table 3. (continued)

Date N Mwx C D Remarks

82 June 3 2 25 1
4 1 1.1
11 1 0.4 1
13 2 1.4 1 1
21 2 1.7 1 1
22 1 1.2
23 1 0.4 1
24 1 0.4 1
26 1 1.9 1
28 1 1.5 1
30 1 1.4

Table 4. Monthly number of earthquakes from July through December, 1982.

Month July Aug. Sept. Oct. Nov. Dec.
N 9 7 2 2 3 1
Muax 2.3 2.0 0.9 2.1 1.2 0.7

N ; Monthly number of events. Muax ; magnitude of the largest event.



