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The seismological observation at Syowa Station was started in 1959 by the 3rd

party of Japanese Antarctic Research Expedition using a HES seismograph of Z
component. In 1961, added with HES seismographs of two horizontal components,
the seismological observation at Syowa Station was made by a three-component

{ seismograph.

] Since 1966, the observations have been continued by JARE, using HES seismo-

graphs of three components.
vertical component seismograms are listed in chronological order.

Date.

In this bulletin the data of the respective seismic events interpreted on the

2. Identified phase name with its sharpness indication (e or i) and ground motion

direction (4: UP, —: Down). If a phase was identified by horizontal compo-
nents, the phase is denoted with E (detected by E — W component) or N (detected

by N-S component).

Arrival time in G. M. T.

Peried of the phase in seconds.
5. Amplitude in millimeters.

The instrumental constants and magnification curve of HES seismographs are

shown in Table 1 and Fig. 1. The seismographs are usually operated with the

attenuation [actor pg=1/5 in the summer season and g=1/2 in the winter season.

| =
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Table 1. Instrumental constants

of HES seismagraphs.

Component z N-3 I E-W
T, (s) | 1.0 1.0 ‘ 1.0
S, (A/mm) | 2:80x 1073 2.03 % 10-5 | 2.03x10-3
R, (o) 940 920 930
2. (#) 820 1160 , 920
by 1.0 1.0 1.0
1966 - 1967
T (8) 1.06 1.04 1. 04
S:  (A/mm) 1.47 % 10-¢ | 1.20 % 10-2 | 1.34 x 10-2
R: (o) | 600 , 650 630
Q. (a) | 1200 1200 1200
hs ' 1.0 1.0 1.0
— I = = ——en _——
Ty:  Period of the pendulum. R.: Resistance of the galvanometer coil.
Ty: Period of the galvanome:er. Q,: External damping resistance of the transducer.
S;:  Sensitivity of the transducer. 2,: External damping resistance of the galvanometer.
S.:  Sensitivity of the galvanometer. h;: Damping constant of the pendulum.
R,;: Resistance of the pendulum coil. hy: Damping constant of the galvanometer.
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Fig. 1. Magnification curve of HES seismographs.
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1959

HES seismograph of Z component was set in February and was been operat-
ed by Dr.S. Muravchs, a member of the 3rd Japanese Antarctic Research Expe-
dition. The seismograph was observed with g=1/5 from February 13 to July 21
and with #=1/2 from July 22 to December 26.

Seismograms were read also by Dr. S. MurAvcHI.
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February 1959 March 1959
Arrival ti i . I T U R T p—— —
el i’ rrival time Period Amplitude A e . .ﬂ:&zlfal time Period Amplitude
h m s s mm h m 5 5 mm
13 —iP 19 16 14. 4 1.0 1.2 01 L 0l 20 57.% 1.5 1.8
14 +iP 04 18 21.9 1.5 1.9 02 cP 09 26 05.0 1.4 1.3
04 - 1 0 7.0 1l 1.4
16 ~=ip 1 05 48.5 HiE 3 . 2
is 51.7 0.7 0.8 eP 21 54 43.5 1.0 1.2
05 —iP 00 44 56. 2
_ip 18 47 18.0 1.7 2.2 ix 45 1.0 0.9 11
18 +iP 0l 20 06. 1 1.2 1.5 eP 23 07 57.1 1.7 2.1
06 5P 03 46 03.1
19 P 05 25 34.5 1.2 1.5 is 15.1 0.3 0.5
5 - ” " ix 49 55.5
e .
PP 28 058 P 04 07 4.4 0.6 0.7
eS 30 55.7 0.9 15 &P 12 11 46.1
7] 51.7 0.8 1.0
20 P 03 41 31.7 1.4 ix 14 16.8
€S 53 50 0.9 23 P 07 30 09.6 2.1 2.7
] 27 +iP 19 58 6.7 1.0 1.2
—ip 19 15 06.9 0.6 iS 20 00 51.9
iX 08 14.9
25 eP 20 20 42.8 1.4 i
—ipP 23 50 07.2 1.7
April 1959
27 +iP 05 33 09.2 1.3
28 P 1 52 25.8 1.5 i e Arrival time Period Amplitude
P 15 47 39.3 1.7 h B s e s
07 eP 15 33 50 1.2 1.6
ix 36 35.8 1.4 £.7
08 —ip 08 14 33.8 1.3 1.6
esP 50. 1
S 15 05.0
10 eP 06 27 54.9 2.5 3.0
11 eP 11 41 51.8 1.0 1.2
eS 42 02
15 —iP 19 32 09.3 1.4 1.8
iX 922.8
22 — P 20 38 03.7 1.4 1.8
27 —iP 10 00 39.5 1.9 2.5
P 14 00 08.7 1.1 1.4
30 —iP 14 02 01.5
iX 44.9
ix 08 23.2 1.2 1.5
v g oS S
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May 1959
I Arrival time Period Amplitude
Date Phase = e
| h m ‘ s | s _I ) mrln -
07 +iP 20 | 34 | 550 1.0 1.2
11 ip i6 | 48 35.3
is | | 51.5 1.1 1.4
12 ePKP 0 35 | E%o 0.9 1.4
14 eP 2 | o1 | 514 1.0 1.3
eP 13 | 82 | | "5RS 1.4 1.7
19 P 15 ! 47 12.6 1.5 1.5
21 P 12 1 08 928.8 1.9 2.4
29 | +ip 07 07 46.5 1.0 1.2
iS 08 01.9
P 16 ‘ 33 15.2 1.3 1.7
June 1959
Date Phasc Angival time Period Amplitude
h m s s mim
01 +iP 05 44 11.7 0.8 ‘ 1.0
eP 09 14 59.3 .
iP 09 15 00.0 0.7 ‘ 0.8
i 16 05
P 12 44 57.0 |
ip 12 44 57.8 1.4 | 1.7
iX 46 30 \
02 P 03 35 35.6 |
—iP 03 35 87.2 1.2 1.5
[ P 03 44 18.3 1.4 1.8
i —iP 04 04 29.7 ‘ 1.0 1.2
| i 05 52 11.9 1.6 2.0
06 r P 18 16 023 | 1.1 1.4
16 F P 17 04 58 | 1.0 1.3
eP 19 03 496 | 1.2 1.5
2 ' P 15 ol 30 0.7 0.9
27 ' P 03 47 17.8 1.4 1.8
29 eP 13 15 13 0.7 0.9

July 1959
pas™ | s _ rival ite | Pesiod : Amplitude
h ! m | s s ! mm
01 P 10 44 05.3 !
is 29,4 0.9 1.1
03 | +iP 18 38 03.5 .
is 45.0 ‘ 1.8 9.5
04 ‘ ip 05 06 33.4 1.0 | 1.3
, eS 07 | 089 ‘ |
05 | eP 23 38 | |
is . 39 | 035 | 0.8 | 1.0
06 +iP 08 5 | 23.4 1.0 1.3
07 eP 11 16 32.5 0.8 1.0
| x 50 &
AN AnIE IR A
P 6 | 47 27.6 1.7 2.1
eS | 5 | 355
09 +iP 16 17 | 07.9 1.8 9.2
11 eP 05 04 ‘ 09.9 1.1 1.4
12 —ip 00 06 28.6 1.6 2.0
iX 07 | 5.1
13 P 12 48 | 40.7 1.1 1.4
ix 52 ‘ 50.5
14 eP 13 13 09.9 1.3 1.6
18 P 19 38 ‘ 38.6 1.4 1.8
19 eP 03 23 15.3 1.2 1.5
eP 12 15 10.6 0.6 0.7
+iP 15 | 18 15.1 0.8 1.0
20 P 02 20 10.9 0.6 0.7
ix ‘ 21 31.9
+iP 0% | | G < 1.3 1.6
21 eP 01 39¢ |} "bs 1.0 1.2
iP 07 56; I “Eni 1.7 2T
22 +iP 19 42 4.3 0.9 1.1
923 —ip 15 09 06.6 2.0 2.7
24 —iP o1 | 43 04.6 g1 1.4
—i P 23 14 98.7 2.0 2.4
iX ‘ 19 27.3
28 —iP 1 || 00 46.7 0.9 5
30 —iP 13 05 49.4 0.9 1.2
ix | 14 24.6
31 +iP 02 [ 03 | 820 0.9 il
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Arrival time

Plate Pt Period Amplitude
h m s s mm
01 +iP 10 12 27.3 1.2 1.5
iX 13 02.5
+iP 12 418 34.0
1S 36.9 1.0 1.3
+iP 18 08 20.1 0.4 0.5
cP 18 38 10.6
iX 40 07.5 1.3 1.6
02 —iP 02 56 19.5 0.6 0.8
eP 18 33 07.1 0.7 0.9
1X 35 01.6
eP 20 21 28.7 ) 73| 1.4
iX 29 02.5
eP 21 34 36.5 1.8 1.6
03 eP 00 33 43.8 0.8 1.0
04 —iP 03 11 02.0 1.4 1.8
—iP 08 14 00.6 1.4 1.7
+ipP 16 05.9
eP 08 23 31.7
iX 43.6
—iP 15 54 57.8 0.8 1.0
iX 16 01 48.4
—iP 21 24 18.6 0.9 1.1
iX 33 02.5
05 eP 10 55 32,1 1.0 1.3
+iP 14 02 00.9 0.6 0.8
&F 23 03 53.0 0.8 1.0
08 eP 16 23 09.0 0.8 1.0
eP 21 11 13.3
09 cP 00 09 14.2 133 1.6
—iP 02 48 23.0 1.4 17,
10 —iP 00 45 24.6 2.1 2.6
eP 02 45 18.5 Te3 1.6
eP 16 13 36.2 0.9 122
11 eP 19 02 30.5
iX 33.4 0.8 1.0
—iP 21 32 47.0 I3 1.6
12 —1iP 0l 32 34.0 L0 1.2
+eP 04 14 5155 2.9 858
.

August 1959

Arrival time

Date Phase A Period Amplitude
h m ‘ H s mimn
13 eP 00 25 | 26.0
iX 29.0 0.7 0.9
—iP 03 08 ‘ 48.1
is 51.7 1.0 1.2
iX 10 | 42.4
eP 23 13 47.7 0.7 0.8
|
14 [ —iP 01 11 | 32.2 0.9 1.2
| —iP 04 51 01.8 1.0 142
cP 12 29 24.8 0.9 1.2
15 cP 03 35 53.7 1.2 1.5
—iP 13 27 09.3 0.6 155
17 cP 18 03 59 1.3 3.5
19 eP 01 35 87.:5 1.0 2.7
eP 04 24 02.5 1.7 4.5
eP 17 25 15.2 141 2.8
20 cP 12 27 |. 20.0 1.7 4.4
24 +iP 07 04 27.9 1.0 2.5
eP 11 52 51.3 1.5 4.0
eP 15 54 46.8 2.2 6.0
—iP 12 49 06.0 1.k 3.0
25 eP 06 20 04.2 0.9 2.5
—iP 12 35 48.5 1.4 37
—iP 13 53 20.1 155 4.0
iX 33.3
eP 18 03 10.8 1.1 3.0
27 —iP 08 03 01.7 1.2 3.3
eS 51.0
iX 06 29.3
eP 13 46 47.0 1.2 3.2
eP 19 14 02.9
iX 41.3 0.8 2.0
28 +iP 16 04 56. 5 1.7 A5
cS 16 571
30 —iP 21 52 33.8 0.9 2:5
ePP 54 04.1
iX 57 05.6
31 —iP 17 33 15.8 0.8 2.0
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Arrival time

Date Phase — R Period
h m s
s eP o1 04 1.0
= eP 08 o1 0.7
03 —iP 16 08 11
eS 11
04 cP 09 35 1.5
eP 12 41 1.7
+iP 18 38 0.9
—iP 23 32 0.9
05 —iP 07 08
ix 09
iX 2.3
eP 15 47 i
+iP 23 17 1.3
iX 19
06 —iP 00 41 1.0
nji 19 06 0.8
iX 07
07 eP 03 57 1.4
ep 19 18 {on
08 —iP 13 16 1.5
iX 19
+iP 19 27 1.5
iX 30
eP 20 24 1.7
0 ~ilP 02 10 0.8
< 02 00 1.3
eP 16 32
eS 33 0.6
1o —iP 05 48 1.4
eP 10 47 1.5
iX
eP 09 28 0.7
12 +iP 01 52 0.8
iX 02 07
13 eP 22 53 2.0
eP 20 07 1.2
iX 08
14 cP 04 24
iX 25 1.2
eP 19 48 1.4

Amplitude
mim

2.5
2.0
3.0

4.0
4.5
2.3
2.5

6.0
4.5
3.3

205
2.0

3.7
3.7

4.0
4.0

4.5
2.0
3.5

1.6
3.8
4.0

1.8
2,2

5.0
3.2

3.0
3.6

September 1959

Arrival time

e i e

i
Date Phase ; — Amplitude

| h m 8 mim

17 eP 03 51 30.4 1.2 3.0

eP 035 40 29.7 0.9 2.5

—iP 07 22 20.1 1.1 3.0

—iP 08 51 16.2 1.1 3.0

eP 11 49 49.8 0.8 2.0

eP 15 03 49.2 1.5 4.0

eP 15 20 19.2 1.4 1
iX 27.3

eP 17 25 25.8 1.1 3.0

18 eP 03 16 25.7 0.8 2.0
iX 17 20.0

+iP 09 36 52.2 0.8 2.2

eP 10 55 0l1.8 0.9 2.5

—1iP 20 18 34.5 0.8 2.2

19 eP 03 26 29.4 0.8 2.0

eP 10 20 53.1 1.1 3.0

eP 18 59 21.4 0.7 1.8

20 +iP 23 29 08.3 0.8 2.2
is 34.1

21 eP 02 21 20.0 1.4 3.5

+iP 13 21 32.9 1:2 32

24 eP 19 56 30.1 1.0 2.5

25 —iP 00 26 4 e 1.5 4.0

eP 0l 43 12.:8 0.9 b1

eP 13 13 03.4 0.8 2.0

26 cP 05 25 07.5 1.0 2.5

eP 08 40 47.0 15 3.5
ixX 41 12.8

+iP 10 29 54.5 i 3.0
iX 30 24.8

27 —iP 10 32 54.8 2.5
iX 43 06. 8

29 +iP 13 08 16,7 2.8
iX 09 18.2

eP 14 43 06,5 4.5

—iP 17 19 56.3 3.8

30 eP 05 08 45.8 3.6
iX 15 53.3

eP 15 05 31.2 3.5

cP 16 42 30.0 2.6

—iP 20 38 41.4 3.8

] =
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| Arrival time

Date Plisse | Period Amplitude
| h m s s mm
0l +eP | 17 13 28.0 0.8 2.2
03 C 21 53 26.8 1.4 3.8
iP 23 26 23.8 0.9 2.5
cP 23 ‘ 33 44.8 0.9 2.5
04 e 13 23 19.9 0.7 1.8
07 =P 03 | 39 41.0 1.0 2:d
iX 43.3
cP 07 18 26.6 0.9 2.4
cP 10 32 30.5 i€ bl 3.0
08 ipP 00 16 07.1 1.8 4.8
eP 17 01 24.6 0.8 2.0
cP 22 04 56.6 0.6 1i5
09 iP 22 22 05.2 0.6 1.5
11 &P 02 00 41.0 0.6 105
iX 02 18.5
=P 10 09 18.5 0.7 1.8
eP 18 03 36.9 L 3.4
eP 20 15 34.7 1.1 3.0
12 —iP 03 34 12.0 128 39
+4iP 03 55 37.7 1.4 3.8
14 eP 13 56 41.7 0.8 2l
+iP 15 22 05.7 0.6 1.5
iP 15 59 30.3 0.8 21
eP 17 49 48.6 1.1 3.0
15 eP 00 01 36.0 0.7 1.8
17 &P 00 41 45.3 0.8 2.0
cP 01 31 41.1 1.3 3.5
—iP 10 44 34.5 1.9 5.0
ep [ 15 23 51.6 0.9 2.5
= e

October 1959

Date Phase Arrival time Period Amplitude

h m ‘ s s mm
18 eP 12 29 I 14.1 0.7 1.8
FuP 17 26 05.7 1.2 222
19 eP 00 01 17.7 Bl 2.8
—iP 01 37 25.4 0.7 1.8
—iP 02 25 17.0 1.7 4.5

ipP 26 14.0
eP 09 27 32.1 1.2 3.2
+iP 13 04 16.3 1.0 2.5

iX 06 26.0
eP 17 52 34.3 0.8 2.2
cP 19 30 15.8 0.7 1.8
P 23 27 08.1 0.6 1.5
20 eP 01 04 52.5 0.8 2.0
eP 03 02 30.9 0.6 1.6
eP 05 37 44.8 1.0 2.8
eP 06 28 10.7 1.6 4,2
eP 10 10 09.1 1.0 2.6
[ P 19 01 11.9 0.8 2.0
+iP 21 33 58.2 0.7 1.8
—iP 21 50 26.6 1.5 3.5
eP 22 30 12.8 1.5 4.0
eP 23 41 14.3 1.0 2.5
21 eP 01 48 57.5 0.7 1.8
ep 03 42 15.6 0.4 1.0

iS 39.1
eP 05 27 00. 4 0.8 2.0
eP 06 13 31.0 0.6 1.6
P 09 36 35.9 2.1 2D

eP 22 22 30

iX 23 26.2 0.4 b2

— 13 —
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October 1959

Date

Phase

22

23

24

25

26

27

cP
ep
o
ep
eP
&P
eP
eP
eP
g0 1
<P
cP
eP
eP

eP
(7
iX
—iP
cP
eP
+iP
eP
ep
eP

—iP
iS

—1P

ceP

09

18

03

23
24

01
03
05

20

12

09

14

17

m 5
12 46. 3
57 0l1.4
03 45.8
27 23.3
31 50. 4
42 29.4
38 51.0
00 41.8
46 41.8
36 40.3
29 39.0
28 14.6
54 32.9
02 44.5
58 34.0
59 1.7
00 48.3
58 46.8
37 10.0
17 07.3
44 95.
33 937
18 41.
32 12.
53 03.

31,
10 05.7
52 06.7

J Period

5

0.7
1.5
1.1
0.8
0.8
0.8
0.7
0.6
0.7

1.3
1.3
1.3
0.7
ILE:

0.7

0.6
1.4
0.6
0.8
0.7
11

2.1
0.8

0.2

Amplitude
mm

1.8
4.0
3:0
2.0
209
2.0
1.8
1.5
1.8

35
3.5
34
1.6
3.5

1.8

L5
3.6
1.5

2.0

1.8

3.0

2.5

2.0

2.5

0.5

October 1959

Period I Amplitude

S |

Arrival time
Date Phase

h m s s mim
29 eP 00 26 59.2 1. 2.8
eP 03 14 40. 4 0.8 2.2
eP 19 54 12.8 1.1 2.8
eP 22 10 42.8 L2 3.2
30 epP 02 13 05.2 0.7 1.8
cP 04 20 10.9 Ll 3.0
eP 06 37 01.0 0.8 2.2
eP 11 23 28.8 1.5 4.0

cP 11 33 28.8
iX 42.0 1.9 5.0

iSP af: s

iScP 40 17.7
—1P 14 10 57. 4 155 4.0

epP 11 53.9

ePP 14 18.7
eP 15 35 35.8 0.5 1.4

iX 4 38 36.4
+iP 2] 49 27,7 1.1 2.8
31 —iP 03 03 23.9 0.7 1.8
cP 07 55 57.0 0.8 2.0
+1P 21 24 11.0 0.7 1.8

S
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Arrival time

Arvival e Period Amplitude
Date Phase
h m s s mm
P 04 26 40. 1
& ?X 27 06.2 0.6 1.6
eP 15 15 23.4 0.7 1.8
eP 23 18 38.7 0.7 1.8
02 eP 07 50 53.2 1.1 Sa)
e 08 51 55.7 0.8 2,2
—iP 20 16 38.6
iX 49.1 L5 4.0
¢PP 20 47.3
iX 28 35.9
—iP 22 05 38.4 1.4 3.8
03 eP 08 58 48.7 0.7 2.0
+iP 09 51 38.0 Tk 2.8
iX 10 01 02.3
eP 09 17 517 1.0 2.5
04 eP 01 29 09.3 0.8 2.0
—iP 18 34 53.7 1.0 2.6
iX 36 42.0
05 eP 05. 58 33.6 0.8 2.2
&P 11 10 33.9 0.9 2.4
eP 59 01.3 1.1 2.8
—iP 12 03 11.8 1.6 4.2
—iPcP 22.6
ePP 06 48.4
eP 17 51 17.7 1.8 4.8
ePP 55 08.1
eP 22 06 17.5 0.9 2.4
06 eP 01 20 40.1 1.4 3.8
ePP 24 44.6
+iP 11 53 41.9 L 3.0
07 cP 22 28 48.9 Liek 3.0

e e

Dsia i Period Amplitude
h m 5 s mm
08 eP 14 ‘ 13 46.6
+LiPKP 14 14 16.6
ePP 16 45.7
eSKP 17 39.2 2.4 6.2
eSKSP 26 22.0
eP 14 30 10.0
eP 14 40 28.6 1.1 3.0
09 eP 18 16 26.2 0.8 2.0
eP 19 59 39.3 1.0 2.5
10 &P 05 06 52.5 1.0 2
is 56. 1 &
12 eP 02 35 47.5 1.1 3.0
eP 05 09 03.6 1.1 2.8
cP 07 18 56.6 1.2 5.2
eP 08 14 0.1 0.8 2.9
eP 09 49 4.8 1.0 2.5
13 —ip 10 17 45.0 0.8 2.2
eP 17 05 23.0 1.1 3.0
ep 18 20 46.4 0.8 2.9
14 —iP 00 05 00.8 1.3 3.5
P 04 35 ‘ 53.8 0.7 2.0
|
eP 15 08 | 9258 159 3.2
eP 17 09 | 432 0.8 2.0
eP 21 59 14. 1 1.9 5.0
15 eP 04 18 ‘ 57.% 1.1 3.0
eP 07 27 i. 22.2 1.7 4.5
cp B | w30 | 0.6 ‘ 1.5
|
P | 22 | 228
iX 17 | g7 I HHs 44 6.0
| |
— T
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Arrival time

November 1959
il Phase Arrival time Period Amplitude

h | m 5 - mm
16 —iP 0l 09 51.9 1.0 2.6
eP 03 14 33.4 0.8 2.0

iX 17 26.2
eP 08 18 03.1 0.7 2.0
eP 09 18 21.7 1.0 2.6
cP 10 33 42.1 2.9 6.0
eP 23 56 55.0 1.0 2.6
17 eP 01 16 34.9 1.1 3.0
eP 02 42 46.6 1.0 25

18 —iP 20 46 45.0
iX 49 43.5 0.6 125
19 +iP 05 38 28.8 0.8 2.0
+iP 11 21 87.5 1.1 3.0

eS 32 17.4
eP 22 32 10.5 1.3 3.5
20 —iP 00 32 33.0 o | 2.8
eP 00 13 45.6 0.9 2.5
cP 15 20 32.1 1.1 2.8
+iP 15 30 00.0 1.0 2.8
eP 22 16 46.5 Bl 3.0
21 eP 08 22 33.0 0.6 1.6
22 —iP 02 46 10.5 0.8 20
eP 09 21 08.4 0.9 2.4
eP 13 00 58.2 1.1 2.8
eP 16 36 16.5 1.2 3.0

iX 37 24.0
=+ iP 19 46 19.5 0.8 2.0

iX 48 15.6
eP 22 55 34.0 1.4 3.8

e A

Date Phase . Period Amplitude

h | m L} s mm
23 eP 16 27 1.5 4.6
eP 22 07 57.8 1.0 2.6
24 eP 09 36 12.8 2.2 5.8
eP 21 12 39.8 1.1 2.8

iX 13 18.2
26 eP 00 54 39.0 1.1 3.0
eP 05 56 19.5 1.1 2.8
—iP 06 06 16.0 1.2 3.0
+iP 07 18 04.0 1.4 3.6
eP 13 19 23.8 15 2.8
+iP 16 18 43.0 1.2 3.0
eP 23 21 09.5 18 3.4

iX 24 33.2
27 —iP 00 03 56.9 1.8 4.6
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