Seismological Bulletin of Syowa Station, Antarctica
1959 - 1962 and 1966 - 1967

Compiled by

Katsutada KAMINUMA
(Earthquake Research Institute, University of Tokyo)

and

Sadanori MURAUCHI

(National Science Museum)

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 scismo-
graphs of three components.

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

vertical component seismograms are listed in chronological order.

Date.

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

3. 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 | and Fig. 1. The seismographs are usually operated with the

attenuation factor p=1/5 in the summer season and p=1/2 in the winter season.
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Tuble 1. Instrumental constants of HES seismographs.

Component Z N-5S E-W
T, (s 1.0 1.0 ‘ 1.0
S, (A/mm) 2.80x 10-5 2.03510-5 2.03x 10
R, (o) 940 920 : 930
2, (o) 820 1160 ; 920
Iy 1.0 1.0 | 1.0
1966 — 1967 j
T, (s) 1.06 1.04 1.04
S, (A/mm) 1.47 < 10~ 1.20 % 1070 1. 34 1079
R, (o) 600 650 630
Q. (o) 1200 1200 ‘ 1200
hs 1.0 1.0 1.0
Ti:  Period of the Vpcnélﬁlum. R,: Resistance of the galvanometer coil.
Tsy:  Period of the galvansmeer. 2,: External damping resistance of the transducer.
Si: Sensitivity of the transduce-. .1 External damping resistance of the galvanometer.
S.: Sensttivity of the galvanomete:. hy:  Damping constant of the pendulum.
R;: Resistance of the pendulum c»il. h:: Damping constant of the galvanometer.
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Fig. 1. Magnification curve of HES seismographs.
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1959

HIS seismograph ol 7 component was set in February and was been operat-
cd by Dr.S. MurauvcHi, a member of the 3rd Japanese Antarctic Research Lxpe-
dition. The scismograph was observed with p=1/5 from February 13 to July 21
and with g=:1/2 from July 22 to December 26.

Seismograms were read also by Dr. S. MuraucHL



February 1959

Date

19

20

23

25

27

Phase

+iP

—1iP
iS

—iP

+iP
eP
eP
ePP
eS
eP

eP
eS

—iP

+1P
eP

eP

h
19

04
11

Arrival time

i
|

m

|
|
i
|

14.4
21.9
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51.7
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March 1959

Date

01
02
04

05 !

06

21
23
26
27

April 1959
Date

07

08

10
11

Arrival time

Phase
h F m
—1P 01 20
eP 09 2
+1iP 19 50
P 21 54
—1P 00 44
1X | 45
eP 23| 07
—iPp 03 | 46
iS
iX ! 49
eP 04 | 07
cP 12 11
iS
iX 14
+1P 04 49
eP 07 30
eP 03 07
+iP 19 ! 58
15 20 00
1X 08
_— U, S S— “Y‘_ ‘
Arrival time
Phase - R
h m
- — .
eP 15 | 33
iX 36
—1iP 08 14
esP
eS 15
eP 06 27
eP 11 4]
eS 49
—1iP 19 32
iX
—1iP 20 38
—iP 10 00
eP 14 00
—1iP 14 02
iX
iX | 08

57.3
05.0
57.0
43.5

56.2
11.0

57.1

03. 1
15.1
535.5

44.4

46. 1
51.7
46.8

17.9
09.6
20.5

46.7
51.9
14.9

54.9

51.3
02

09.3
22.8

03.7
39.5
08.7

01.5
44.9

23.2

Period Amplitude
S mm
1.5 1.8
1.1 1.3
1.1 1.4
1.0 1.2
0.9 | 1.1
1.7 i 2.1
0.3 0.5
0.6 | 0.7
0.8 1.0
1.2 1.5
2.1 2.7
1.8 2.2
1.0 1.2

Period Amplitude
S mm
1.2 1.6
1.4 1.7
1.3 1.6
2.5 3.0
1. 1.2
1.4 1.8
1. 1.8
1.9 2.5
1.1 1.4
1.2 1.5




May 1959

| Arrival time : Period ' Amplitude

Date Phase } ‘ : ‘
: 1 h m | S : s mm
07 +ip 20 34 55.0 Lo 1.2
1 PP | 6 48 353 |
j is | | 515 L1 1.4
12 | ¢PKP ‘ 10 25 22,0 0.9 1.1
14 | eP : 12 01 5.4 Lo | 1.3
| cP ‘ 13 32 579 1.4 1.7
19 P | 15 7 126 1.5 1.5
21 g cP 14 08 28.8 .9 2.4
22 . +iP | 07 07 46.5 1.0 1.2
is j : 08 . 0L.9
eP i 6 33 15.2 1.3 1.7
June 1959
Date ‘ Pliase | Arrival ,‘if“f?_‘,_ ; Period Amplitude
‘] h ! m ; s s mm
01 +iP 05 4 1708 Lo
eP : 09 | 14 59.3
ip 09 15 00.0 0.7 0.8
% 6 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 37.2 1.2 1.5
—iP 03 44 . 18.3 1.4 1.8
—ipP 04 04 29.7 1.0 1.2
—iP 05 52 11.9 1.6 2.0
06 eP 18 16 02.3 1.1 1.4
16 P 7 04 43.8 1.0 1.3
eP ‘ 19 03 49.6 1.2 1.5
26 P 15 01 30 0.7 0.9
27 % cP 03 47 17.8 1.4 1.8
29 ‘ P 13 15 13 0.7 0.9
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July 1959
Date }

0l
03

04

06
07

09
11
12

13

14
18
19

20

21

22
23
24

28
30

31

Phase “ e

h ‘
cP 0
is 1 |
+iP | 18 |
iS | ‘
iP * 05
¢S '
eP 23
iS
+iP 08
eP 11
—iP 12
eS
eP 16 |
eS i
+iP 16
eP 05
—iP ‘ 00
iX |
eP 12
1X ;
eP | 13
eP i 19
eP % 03
eP f 12
+iP 15
eP 02
iX ;
+iP ! 02
eP | 01
ipP ‘ 07
+iP ‘ 19
_iP , 15
—iP 01 |
—iP 23
iX
—iP j 11
—iP 1 13
ix
+iP | 02

Arrival time

38

06
07

38
39

50
46

16
24

47

55

17
04

06
07

48
52

13
38
23
15
18

20
21

52

05.
29.
03.
45.
(8.
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32.
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24.

52.
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August 1959

Arrival time

0l

02

03
04

08

09

10

11

—1iP
—1iP
+ipP
eP
iX
—iP
iX
—iP
1X
eP
+1iP
eP
eP
eP

eP
—1iP
—1iP
eP
eP
eP
1X
—iP
—1iP
+eP

02
18

20

21
00
03
08

08

15

16
21

10
14
23

16
21

00
02

00
02
16

19

21

01
04

B Period Amplitude
m S S mm
12 27.3 1.2 1.5
13 02.5
48 34.0
36.9 1.0 1.3
8 20. 1 0.4 0.5
38 10.6
40 07.5 1.3 1.6
56 19.5 0.6 0.8
33 07.1 0.7 0.9
35 01.6
21 28.7 1.1 1.4
29 02.5
34 36. 5 1.3 1.6
33 43.8 ¢ 0.8 1.0
11 02.0 1.4 1.8
14 | 00.6 1.4 1.7
16 I 05.9
23 T 31.7
| 43.6 |
i
54 57.8 0.8 1.0
01 | 48.4
24 1 186 0.9 1.1
33 1 025 |
55 1 321 | 1.0 1.3
02 009 0.6 0.8
03 . 530 0.8 1.0
23 | 090 | 08 1.0
11 i 13.3 |
09 | 142 1.3 1.6
48 . 23.0 1.4 1.7
45 24.6 | 2.1 2.6
45 18.5 | 1.3 1.6
13 36.2 | 0.9 1.2
02 30.5 |
33.4 ! 0.8 1.0
32 47.0 ' 1.3 1.6
32 34.0 ‘ 1.0 1.2
14 51.5 l 2.7 3.3




August 1959

Date

19

20
24

25

27

28

30

31

—1iP
iS

eP
—1iP
—1P
eP
eP
—1P
eP

eP
eP
eP
eP
+1iP
eP
eP
—1iP
eP
—1P
—iP
iX
eP
—1iP
eS
1X
eP
eP
iX
+1iP
eS
—1P
ePP
iX

—iP

Arrival time ) Period Amplitude
h m S s mm
00 25 26.0
29.0 0.7 0.9
03 08 48.1
51.7 1.0 1.2
10 424
23 13 47.7 0.7 0.8
01 1 32.2 0.9 1.2
04 51 01.8 1.0 1.2
12 29 24.8 0.9 1.2
03 35 53.7 1.2 1.5
13 27 09. 3 0.6 1.5
18 03 59 1.3 3.5
a
01 35 37.5 1.0 2.7
04 24 02.5 1.7 4.5
17 25 15.2 1.1 2.8
12 27 20.0 1.7 4.4
07 04 27.9 1.0 2.5
1 52 51.3 1.5 4.0
15 54 46.8 2.2 6.0
12 49 06.0 1.1 3.0
06 20 04.2 0.9 2.5
12 35 48.5 1.4 3.7
13 53 20. 1 1.5 | 4.0
33.3
18 03 10.8 1.1 3.0
08 03 01.7 1.2 3.3
51.0 @
06 29.3 ‘
13 46 47.0 1.2 | 3.2
19 14 02.9
41.3 0.8 2.0
16 04 56. 5 1.7 4.5
16 57. 1
21 52 33.8 0.9 2.5
54 04. 1
57 05. 6
17 33 15.8 0.8 | 2.0




September 1959

Arrival time

Date Phasec Period : Amplitude
‘\ h m s s ‘ mm
01 | cP ‘ or 04 54.2 1.0 2.5
02 eP ! 08 o | 52.9 0.7 2.0
03 | —iP 6 08 | 5.3 L 30
eS | 1 5L6 |
04 eP } 09 35 0 433 L5 4.0
eP 1 12 525 L7 4.5
+iP ‘ 18 38 52.2 0.9 | 2.3
—iP ! 23 32 31.5 0.9 | 2.5
i : i
05 —iP ; 07 | 08 19.2 |
iX | ; 09 11.4 ;
iX ; ! 58.2 2.3 6
eP ; 15 47 51.4 .7
+iP ! 23 17 00.5 1.3
iX ‘ 19 07.3
| |
06 . —iP 0 41 214 .0 5
—iP 19 06 . 48.1 0.8
iX ‘ 07 029
07 eP | 03 57 45.2 1.4
eP 19 18 | 5.5 | 1.4 3
08 —iP | 13 16 | 14.4 1.5 4.0
iX | 19 12.3
+iP ‘ 19 27 15.0 | 1.5 4.0
iX ; 30 18.0 |
eP | 20 24 36.9 1 4,
09 P | 02 0 o022 0.8 2,
eP 02 00 | 05.2 2
eP * 16 32 | 07.6
eS | 33 07 0.6 6
10 —iP | 05 48 1 19.0 1.4
eP i 10 47 37.9 1.5 0
iX ; . 46.6
eP 09 28 | 121 0.7 1.
12 +iP 01 52 47.7 0 2.2
iX | 02 07 041
13 eP ? 22 58 42.8 2 5.
eP 20 07 = 33.8 2 3.2
iX : 08 12.1
14 cP | 04 24 53.8 | ‘
iX ‘ 25 1.0 1 3.0
eP ‘ 19 48 035 1 3.6
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September 1959

Date 1 Phase Arrival timc‘ Period Amplitude
1 ; h i m J‘ S S mm
17 1 P 03 51 | 30.4 1.2 3.0
cP 05 90 2.7 | 0.9 2.5
. —iP 07 22 | 291 L1 3.0
—iP 08 51 | 16.2 i 1.1 3.0
eP 11 49 . 49.8 0.8 2.0
eP 15 03 49.2 1.5 4.0
P 15 20 | 192 1.4 3.7
ixX < 973
eP 17 25 | 25.8 1 3.0
18 eP 03 16 | 357 0.8 2.0
iX 17 20.0
+iP 09 36 . 52.2 0.8 2.2
eP i TV 55 | 01.8 0.9 | 2.5
—iP 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 21 329 1.2 3.2
24 eP 1 19 5 | 30.1 1.0 2.5
25 —iP | 0 26 211 1.5 4.0
eP | or 43 12.3 0.9 2.4
eP i 13 13 03.4 0.8 2.0
26 eP | 05 25 075 | 1.0 2.5
eP | 08 | 0 . 47.0 | 1.3 3.5
ixX 41 2.8
+iP | 10 2 545 1.1 3.0
iX | 30 248
27 —iP 10 32 54.8 | 1.0 2.5
iX 43 06.8 |
29 +iP | 13 08 16.7 | 1.1 2.8
iX 09 | 182 }
eP 14 43 06.3 | 1.3 5
—iP 17 9 563 | 1.3
30 eP 05 | 08 45.8 1 6
iX | 15 53.3
cP | 15 05 3.2 1.3 .5
: eP | 16 42 30.0 1.0 2.6
. —ip 20 38 | 41.4 1.4 8
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October 1959

01
03

04

07

08

09

11

12

14

Phase

Arrival time

+eP
cP
iP
eP
cP

eP
1X

cP
cP
iP
cP
eP
1P
eP
iX
cP
eP
cP
—1iP
+1iP
eP
+1iP
1P
cP
eP
cP
cP
—1P

eP

17
21
23
23
13
03

07
10
00
17
22
22

02

10
18
20
03
03
13
15
15

00
00
01
10

{
t

m ; S
13 28.0
53 26.8
26 23.8
33 44.8
23 19.9
39 41.0
4
18  26.6
32 30.5
16 07.1
01 | 24.6
04 1 56.6
22 | 052
00 | 410
02 | 185
: o | 185
E 03 36.9
g 15 34.7
34 12.0
v 55 37.7
56 41.7
22 05.7
59 30.3
49 48.6
01 36.0
41 45.3
31 4Ll
44 345
23 51.6

Period Amplitude
s mm
0.8 2.2
1.4 3.8
0.9 2.5
0.9 2.5
0.7 1.8
1.0 2.5
0.9 2.4
1.1 3.0
1.8 4.8
0.8 2.0
0.6 1.5
0.6 1.5
0.6 1.5
0.7 1.8
1.3 3.4
1.1 3.0
1.3 3.5
1.4 3.8
0.8 2.1
0.6 1.5
0.8 2.1
1.1 3.0
0.7 1.8
0.8 2.0
1.3 3.5
1.9 5.0
0.9 2.5
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October 1959

20

21

Phase

+1P
eP
—1iP

—iP
ipP

eP

+1P
iX

eP
eP
eP
eP
eP
eP
eP
eP
eP
+1P
—iP
eP

eP

Arrival time

01
02

09
13

17
19
23
01
03

06
10

19
21
21
22
23

01
03

06
09
22

m

29
26 |

0l
37

25
26

27

04
06

52
30
27
04
02
37
28
10
01
33

50
30 |
41

48
42

27
13
36

22
23

— 13 —
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o
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October 1959

|

Date

23

26

Phase

eP
eP
eP
eP
cP
cP
cP
cP
cP
+1iP
cP
cP
eP
cP

eP

eP
+iP
cP
cP

cP
—1iP
1S
—1iP

cP

Arrival time

06

09

14

17

m

12
57
03
27
31

42

10

52

14 —

03.

[

S

o o&© o™

Period

(&3]

.6

Amplitude

mm

1.8
4.0

o
w

Rt
o

(o2 e

o

[

2.0



October 1959

| Arrival time . | .
Date ‘ Phase o e ) Period : Amplitude
i h ) m s s | mm
29 ¢P 00 | % 59.92 L1 2.8
eP 03 | 14 40.4 0.8 2.2
P | 19 54 12.8 1.1 2.8
eP ‘ 22 ‘ 10 42.8 1.2 3.2
30) eP 02 | 13 05.2 0.7 1.8
cP } 04 20 10.9 1.1 3.0
P : 06 37 0L 0.8 2.2
|
cP | o 23 28.8 1.5 4.0
P o 33 28.8
iX ‘ ; 42.0 1.9 5.0
ISP 57.3
iScP | 40 17.7
—iP f 14 10 57.4 .5 4.0
cpP : i 11 53.9
ePP ‘ 14 18.7
eP | 15 | 35 | 35.8 0.5 1.4
iX | 38 | 36.4
+iP ! 21 49 277 L1 2.8
? i * ;
31 —ip ! 03 03 93.9 0.7 1.8
P | 07 55 | 57.0 0.8 2.0
+ 1P | 21 24 11.0 0.7 1.8



November 1959

Arrival time . .
Date Phase ’ Period Amplitude
h m i S s mm
01 eP | 04 26 40.1
iX 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 3.0
eP 08 51 55.7 0.8 2.2
—iP 20 ! 16 38.6
iX i L 49,1 1.5 4.0
ePP | 20 | 47.3
iX 28 359 |
—iP 2 05 38.4 | 1.4 3.8
03 eP 08 “ 58 48.7 0.7 2.0
+ipP 09 | 51 38.0 1.1 2.8
iX 10 01 02.3
eP 00 | 17 31.7 1.0 2.5
| ;
04 P o 29 | 09.3 [ 0.8 2.0
‘ | |
—iP 18| 34 | 537 | 1.0 2.6
iX 36 42.0 |
05 ‘ eP | 05 58 | 336 | 0.8 2.2
! i | ‘\
eP ; 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 92.6
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
} H } ]
06 i eP 01 20 | 401 l 1.4 3.8
‘ ePP 24 | 446 |
| ’ 4
+iP | 1 55 1 419 | 1.1 3.0
|
| i
07 | eP f 22 28 ‘ 48.9 | 1.1 3.0
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November 1959

Date l Phase i S TArrlyal tlme_ Period Amplitude
B . i h 1 m s ] mm
08 | eP 14 13 46.6
+iPKP 14 14 16.6
| ePP 16 45.7
; ¢SKP 17 39.2 2.4 6.2
| ¢SKSP 26 22.0
| P 14 30 10.0
P 14 40 28.6 1.1 3.0
09 cP 18 16 26.2 0.8 2.0
| cP 19 59 1 393 1.0 2.5
10 | P 05 06 525 1.0 2.8
| is L56.1
12 P 02 35 47.5 1.1 3.0
eP 05 09 03.6 1.1 2.8
P 07 18 56. 6 1.2 3.2
P 08 14 01.1 0.8 2.2
| cP 09 49 44.8 1.0 2.5
13 o —ip 10 17 45.0 0.8 2.2
P 17 05 23.0 1.1 3.0
‘ ¢P 18 20 46. 4 0.8 2.2
14 —ip 00 05 00. 8 1.3 3.5
P 04 35 53.8 0.7 2.0
cP 15 ‘ 08 25.8 1.2 3.2
P 7 09 | 43.2 0.8 2.0
’ P ; 21 59 141 1.9 5.0
15 P | 04 l 18 57.3 1.1 3.0
P 07 27 | 2.2 1.7 4.5
P 13 30 ‘ 0.6 1.5
¢P | 23 | u2.8
iX 17 27 | 1.2 2.3 6.0
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November 1959

Date

18

19

20

21

22

Arrival time

Phase S
h “ m
—iP 0l l 09
eP 03 f 14
1X ? 17
eP 08 18
P 09 18
eP 10 33
eP 23 56
eP 01 16
eP 02 49
—iP 20 46
iX 49
+iP 05 38
+1iP 11 21
eS 39
eP 22 32
—1iP 00 39
eP 00 ; 13
eP 15 20
+1iP 15 30
eP 22 16
eP 08 29
—1iP 02 46
eP 09 21
eP 13 00
eP 16 36
iX 37
+iP 19 | 46
iX 48
eP 22 55

Period Amplitude

S s mm
51.9 1.0 9.6
33.4 0.8 2.0
26.2
03.1 0.7 2.0
21.7 1.0 2.6
42.1 2.2 6.0
35.0 1.0 2.6
34.9 1.1 3.0
46.6 1.0 9.5
45.0
43.5 0.6 1.5
28.8 0.8 2.0
37.5 1.1 3.0
17. 4
10.5 1.3 3.5
33.0 1.1 2.8
45.6 0.9 2.5
32.1 1.1 2.8
00.0 1.0 2.8
46.5 1.1 3.0
33.0 0.6 | 1.6
10.5 0.8 j 2.0
08. 4 0.9 | 2.4
58.2 1.1 2.8
16.5 1.2 3.0
24.0
19.5 0.8 2.0
15.6 ~
34.0 1.4 } 3.8

|




November 1959

Arrival time

Date Phase L Period Amplitude
h m ] 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 e |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 1.1 2.8
+iP 16 18 43.0 1.2 3.0
eP ! 23 21 09.5 1.3 3.4
iX 3 24 33.2
27 —iP 00 03 | 56.9 1.8 4.6
|
eP 03 51 [ 55.4 0.7 2.0
|
—iP 05 2l | 550 0.6 1.8
iX | 2 | 043
|
28 eP | 00 | 28 : 13.3 1.1 2.8
eP ! 02 58 | 29.2 1.5 3.8
eP 06 44 07.3 1.5 3.8
iX 45 23.2
—ip 12 46 10.3
iX 18.4 1.5 4.0
—ip 22 52 13.3 1.5 4.0
iX 53 25.3
|
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December 1959

‘ Arrival time \ . .
Date Phase ‘ : ‘ o Period : Amplitude
| h i m [ S | S : mm
ol | eP ‘; 15 07 | 29.4 1.3 3.5
iX | C36.9 | !
| i
| +iP 15 48 47.1 Lo 2.8
1 iX 49 15.6 |
02 : eP 01 32 1 30 0.8 2.0
eP 03 12 12,7 0.7 1.8
_iP | 04 38 11.7 0.8 2.0
—iP i 07 17 0.9 .o 2.8
cP : 07 42 357 1.8 4.8
iX 3 : . 46.7
—iP 09 47 ©50.8
iX : 59.0 1.3 3.5
03 P 02 o 20.2 | 1.2 3.2
; ‘ ‘ :
eP § 03 34 | 375 0.5 1.4
‘ ip | 0 18 305 0.7 1.8
1 ; ‘ i |
eP | 14 20 4.6 1.3 3.4
1 ! |
eP j 18 35 35.9 | 1.0 2.6
cP 19 40 5.1 1.5 4.0
05 cP 1 00 28 46.1 0.8 2.2
iX 29 11.6
eP : 08 33 385 0.8 2.2
cP 08 58 0 26.2 0.9 2.5
eP 13 04 11.8 0.7 1.8
06 ? P \ 04 37 46.8 1.3 3.4
iX 38 19.5
07 ! eP 00 | 16 30.5 0.8 2.0
‘ iX j | 59.6
eP 08 03 00.0 : 1.1 3.0
08 iP 04 42 53.5 1.4 3.8
| iPcP © 54.8
; iX 43 01.0
i 5.0

eP | 20 46 43.7 1.9
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December 1959

Date

11

12

14

|
}
i
|
i
i

Phase

—1iP

+1PcP
eP
ePcP
iX
eP

eP
+1iPcP

iP
1X

eP
eP
eP
eP

—iP

eP

eP
iS

eP
eP
eP
eP
+iP
+1PP
iX

—1iP
iX

—iP
1X

—iP
1X

+iP

+iP
iX

00

0l

07

10

14

20
21
22
23
17

12
16

17
23
10
12
18

22

23

31
10
09
28
20

33
49

23.
31.
10.
22,
07.
36.

49.
0l.

49,
03.

23.
04.
37.
20.
32.

04.

10.
17.

16.
07.
05.
51.
32.
12.
47.

25.
26.

52.
09.

45.
07.

14.
19.

~ S L O (o)&)]

—_ [=2Nep}

[E-jeciio) [&)] © )

~N [l N}

OO —

[SSHE, I )

Period

N OO O N

-

Amplitude

mm

4.0

N
[$2]

@ N e N
S oo o o

N
[ee]
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December 1959

o VArriva] time ‘ . .
Date Phase ‘ o Period Amplitude
h ‘ m & S l N | mm
; I , R -
16 —iP 03 I 50 } 27.7 | 0.6 1.6
eP 11 | 31 | 39.1 t 0.9 2.4
eP 19 l 27 | 55.9 1.1 2.8
iX ! 30 | 36.1
17 eP | 02 39 4.5 0.9 2.5
—iP | 03 | 08 166 0.9 2.5
eP 06 05 | 34.6 L 3.0
eP 10 11 37.9 0.5 ‘ 1.2
eP : 12 56 04.0 0.7 | 1.8
iX | 07.0
+iP ! 17 00 19.0 1.6 4.5
18 eP ; 16 44 42.1 | 1.5 4.0
iX ; 45 25.0 |
i !
20 eP ! 08 17 | 200 1.0 2.6
‘ ‘ !
21 eP | 06 13 52.1 0.7 2.0
—iP 10 02 46. 4 1.1 3.0
iX | 12 48.8
_ip 0 26 | 287 1.4 3.8
—ip 10 31 42.8 1.6
iX | . 52,7
| ; |
22 eP , 00 | 22 | 07.2 | 1.1 3.0
iX , RGN
eP 0l 6 217 0.7 1.8
| iX . 23.8
| eP 02 58 | 46.6 | 1.6 4.5
eP 14 25 02.9 0.6 1.7
eS 11.9
23 eP 01 53 06.2 0.8 2.2
eP ! 04 09 59.0 1.0 2.6
eP i 04 43 45,0 0.7 2.0
+iP 14 11 14.4 2.0 5.6
—iP 18 14 | 388 0.8 2.0
| I S 3 _




December 1959
Date Phase 7Arr1v2711 tlmfi‘ o Period Amplitude
h m s s mm
24 cP 00 01 36.5 1.3 3.5
+1P 07 23 35.4 1.4 3.8
1X 24 39.9
eP 09 26 34.3 1.5 4.2
1X 38.8
cP 13 03 15. 4 1.3 3.4
+1iP 15 25 32.5 0.7 1.8
1X 26 ‘ 04.9
25 eP 04 | 01 08.9 1.3 3.5
1X 02 25.7
—1iP 05 19 36. 2 0.7 1.8
iX 57.5
+iP 09 30 08. 4 1.3 3.5
iX 57 39.9
—1P 16 07 04.5 1.1 2.8
1X 10 56. 4
26 eP 12 17 51.5 0.7 2.0
1X 54.5
eP 16 27 27.2 1.1 2.8
1X 29.9
eP 16 00 19.7 0.5 1.2
iX 29.9
—iP 17 08 . 58.1 1.0 2.8
cP 18 39 12.7 1.1 3.0
1X 40 25.6
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1960

The seismograph was operated by Dr. T. Isnipa, a member of the 4th JARE.
The seismograph was observed with #=1/5 from January to May and with p=1/2
from June to December. Scismograms were recad by a member of the National

Science Museum.



February 1960

Date Phase i Arri\iél time ‘ Period Amplitude
;’ “ h m l s 1‘ s mm
s | er T T IR T ;#07 o
cP { 05 ‘ 53 l 06.5 | 1.0 1.5
8 —iP ; 12 52 1 40.7 1.5 0.5
T o 9 | o881 1.0 0.3
9 cP 12 B sus 2.0 2.0
10 ' eP | 02 39 | 303 | .o | 5.0
eP 23 33 047 | 2.6 1.5
11 cP | 03 49 w B2 | 1.6 | 1.8
cP 13 04 340 | 1.0 2.2
13 eP ; 15 l 54 09.6 | 1.0 1.0
—ip 20 57 205 | 0.9 0.8
14  4ip | 05 | 31 | 549 1 1.2 2.0
f eP 13 | 34 1 06.9 1.2 1.1
—iP 15 , 51 | 46.8 1.3 0
16 eP 00 ‘ 51 32.2 1.0 0.9
+iP 02 | 15 45.1 1.2 1.7
17 eP 11 1 12 25.5 1.2 1.9
18 —iP 21 ; 24 6.5 0.9 1.5
19 —iP 10 54 54.2 1.2 2.6
21 +iP 00 57 25.2 1.1 5.6
—iP 0o | 51 0 112 0.8 1.3
22 —iP 00 59 0 2201 1.0 0.6
. _ip 05 2 12.4 Lo | 0.8
23 —iP 13 ’ 56 38.7 1.4 1.3
24 —iP 08 43 43.9 Lo | 1.2
+iP 21 50 167 1.0 9.0
26 | +iP 12 09 ‘ 47.7 0.7 1.6
C 4ip | 14 24 i 19.5 ! 0.8
. —iP ; 5| 41 i 41.5 1.0 1.5
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March 1960

Arrival tim } . .
Date Phase tval o e‘ \ Period Amplitude
h m ‘J S | s m m
1 eP | 05 38 43.0 j 0.7 1.8
2 eP 09 38 51.6 | 0.5 0.3
3 eP ! 11 | 32 09.6 1.1 0.9
!
8 eP | 16 45 | 588
| ,
eP 17 39 31.5 1.7 2.5
!
9 1 —iP 15 06 36. 2 0.9 4.5
10 eP E 05 11| 18.9 0.8 1.2
eP 13 57 35.7 | 2.0 2.0
‘ i
19 eP 17 28 41.4 0.7 1.0
21 cP 20 00 56.0 0.9 8.4
1
22 —iP 02 39 12.5 f 1.2 2.0
23 —iP ol 46 53.6 | 0.8 2.5
27 —iP 02 01 25.1 2.1 2.3
cP 18 06 34.6 | 1.7 4.0
—iP 18 06 34.6 1.7 4.0
29 —iP 12 50 27.7 1.5 3.5
29 +iP 00 22 21.7 % 1.2 2.1
+iP 06 43 42.0 7 1.6 1.2
30 L —iP 15 31 56. 3 ‘ 1.2 1.7
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April 1960

i : Arrival time . .
Date | Phase : - [ ! Period ‘i Amplitude
i ‘ h ‘ m i s | s ‘ mm
5 —iP | 06 | 23 ‘ 30.4 | L7 2.1
| ‘ , ‘ f
+iP \ 13 12 | 00.5 1.7 1.2
| i .
| k i
6 +iP 02 170 096 L3 1.1
7 +iP | 13 59 00.5 1.0 | 2.8
10 +iP 1 07 05 11.8 L3 1.2
H ) [ :\
15 +iP 03 38 | 06.3 L6 3.0
| H
—iP 22 18 ' 052 2.2 6.4
22 +iP 15 ‘ 10 } 121 L4 1.0
—iP 20 39 | 10.3 0.9 | 1.6
24 +iP 03 03 ‘ 26.9 1.1 0.8
28 +iP 02 16 ‘ 08.2 1.3 [ 1.7
29 +iP 02 21 | 57.4 1.3 1.5
+i$ : 28 ,  19.4 0.8 0.5
eP 12 46 05.8 1.3 0.9
—iP 13 50 16.0 0.8 6.5
eP | 14 58 47.1 L3 1.5
—iP 19 45 00. 5 1.4 3.5
i ! “
—iP | 20 57 15.0 1.3 5.5
‘ ! |
30 eP 04 13 } 21.8 .o ! 3.4
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May 1960

Date

[

6

27

Phase

+1iP
—1iP
eP
—1P
—1P
—1P
—1P
cP
—1iP
eP
eP
eP
eP
eP
eP

cP
+iS

—1iP
+1iS
—1P
—1iP

eP

eP
+1iP
—1P
+1P
+1P
+1iP
+1iP
—1P
—1iP

h
09
13
08
13
11
02

18

07
20

08
10
11
13

10

00
00

08
11
15
08
12
19

00
01
23
06
09
11

Arrival time

39
48

18
47

44
04
44

09
16

15

16

99 _

45.

S~ o LW O O o O s~ e

S NN AN O W

N ©

—_ 0

—_—

_—

(&}

&,

(&}

S

e

e : :
S © © O ® N

b

oo oo
O [oplee]

—_ O =W

N —
KOs © o H»O o) © S =

S N == =

e

Period

N

N O O

~ [\*] (@} (&3}

|
i
|
1

Amplitude

mm

N =

o

S w N O
® O N o

s O

® ©oN
WO o N OouL © N

Lo

- N=
W W ow

Moo O

[\S)

©

N

S © 0 N O

&)



May 1960

Arrival time

Date Phase R Period Amplitude
h m S S m m
29 —iP 07 ‘ 49 54.3 2.3 3.0
—iP 08 44 46.3 1.4 1.5
+iP ; 21 33 52.3 0.7 0.6
—is | | 50 04.8 1.3 1.2
30 +iP | 07 ‘ 10 47.4 1.3 0.8
+iP 08 . 41 14.8 1.0 1.4
31 +iP | 02 50 21.1 1.7 8.0
—iP 13 24 15.0 1.0 3.0
—iP | 16 29 56. 0 1.2 1.3
+iP j 21 11 41.8 0.4 1.0
|
June 1960
Date Phase Arrlvalr time Period Amplitude
h m s S m m
1 eP 05 | 13 20. 4 2.4 1.8
eP 23 34 50.9 1.5 3.6
2 +iP 06 07 37.1 1.6 6.0
+iP 19 10 54.0 0.6 3.0
—iS 20 41.9 1.3 1.5
3 —iP | 03 34 27.0 1.3 2.5
eP 13 35 33.6 1.2 2.8
5 +iP 19 42 20.8 1.0 5.4
6 +iP 01 37 43.8 1.3 | 12.5
+iP 06 05 18.9 .o 2.5
—iP 16 33 40.0 2.0 3.2
7 —iP ‘ 11 01 19.1 8.0
—iP ‘ 13 06 14.2 1.1 7.0
+iS 5 17 01.2 ‘ 2.5
+iP ‘ 14 12 09. 7 1.3 | 2.0
8 —iP 19 40 01.1 1.4 2.9
9 —iP | ) 36 34.8 0.9 6.0
eP 16 55 55.5 0.7 1.6
15 eP 09 | 50 18.7 0.8 4.0
—iP 23 01 25.0 8.1
—iP 23 40 46.7 0.9 3.6
is : 42 09. 3
|
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June 1960

Arrival time

Date ’ Phase S SR . Period Amplitude
h m s s mm
16 +iP 03 11 46. 1 0.9 5.2
17 —iP 05 14 3. 1 0.9 6.2
—iP 05 33 38.5 0.7 2.1
f +iP 17 51 29.8 0.4 2.1
18 o ip 02 44 27.7 1.1 6.9
19 —iP 02 49 55.7 0.9 8.2
21 +iP 15 11 59.9 0.9 2.9
—iP 21 39 19.3 0.9 5.1
22 —iP 02 09 18.3 2.5 1.6
+iP 02 31 15.2 3.7 4.0
—iP 06 20 26.7 0.9 4.9
—iP 09 07 53.3 2.1 1.8
eP 20 23 41.8 1.0 3.0
23 l —iP 12 20 37.3 0.9 3.2
24 +iP 04 31 16.3 0.9 2.8
25 —iP 02 14 33.0 0.9 2.8
—iP 14 53 04.8 1.1 3.0
. —iP 15 10 56. 2 0.7 1.0

ip 19 46 35.2

26 . —iP 16 57 12.8 1.2 1.7
27 } +iP 17 02 05.5 0.7 2.4
| +iP 17 10 27.8 0.9 3.2
o _ip 18 15 21.6 0.7 3.1
28 +iP 14 18 44.5 0.8 3.8
29 . —iP 02 07 09.8 0.9 4.0
} eP 02 27 19.6 0.6 0.8
eP 09 56 07.5 0.4 1.0
30 +iP 22 20 38.0 0.9 3.6
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July 1960

Date \. Phase o ) Al:rlvaﬂitlme R i Period Amplitude
‘ h m ‘ S 5 s _qmm
2 ﬁ eP | 14| 18 ‘ 57.2 1.6 3.0
4 \ eP 03 53 1 10.8 ’ 2.6 6.0
| eP | 20 08 32.9 Lo 2.2
5 | eP 05 | 55 | 47.3 1.2 4.1
eP 8 16 520 0.7 0.9
—iP i 21 | 5 20 0.3 2.3
| ix | 48 47.7 0.6 3.8
6 \ eP | 15 16 15.4 Lo 3.1
1 eP | 9 38 02.0 0.2 | 1.0
7 ~ —ip 14| 57| 10.8 0.7 2.0
—iP 18 36 131 | 0.6 1.2
10 eP 09 | 19 1 13.7 | 0.9 1.4
11 P 08 13 | 2.8 1.2 4.9
b |12 08 21 L2 } 7.1
13 eP | 07 | 45 | 2L.3 j 1.4 2.1
15 +iP 05 11 51.2 ‘ 0.6 3.8
20 eP ‘ 0 23 ' 3.8 Lo 3.0
22 cP 17 5 | 49.9 0.5 2.0
23 i 03 5 404 0.6 | 1.0
+iP ‘ 07 43 17.1 0.5 1 5.8
25 I § : 13 31| 3.3 0.9 3.8
26 C+ip | 17 19 289 0.9 2.0
27 L Lip ! TV 14 41.6 0.9 7.0
29 . —ip ; 00 36 45.2 1.2 20,2
+iP 6 23 307 0.6 | 2.0
+iP 15 59 013 0.8 1.9
—iP | 18 50 49.6 0.9 3.0
31 —iP 03 08 53.4 0.6 1.6
eP | 03 45 | 36,3 0.7 | 1.0



August 1960

Date | Phase Arrival time ) Period Amplitude
h ; m s ] mm
2 | P 2 20 | 570 0.6 2.1
eP | 23 50 20.2 0.3 0.9
3 eP 0 | 20 56.3 0.6 1.9
P o 20 | 431 0.9 1.7
i | |
4 L —ip 07 54 37.8 1.5 2.8
5 —ip | 05 39 31.4 1.2 3.1
6 eP 14 59 45.1 11 2.2
| 5
9 —iP | 07 59 13.4 Lo 2.0
! ! |
| | w
—iP g 16 | 58 48.8 } 0.9 2.0
| | |
10 P 2 36 | 25.8 0.3 1.0
| |
1 - —ip 03 06 | 00.6 0.4 | 1
—iP 05 03 | 587 12,0
13 cP 14| 54 23.8 0.7 3.1
| | | i ;
14 cP i 22 57 17.6 |
| |
15 | —iP | 14 43 . 30.6 1.3 3.0
|
16 —ip 02 59 27.4 1.1 3.2
21 e | 13 02 302 |
22 —iP 23 | 58 10.3 .3 1.5
25 | eP } 03 51 ¢ 29.0 0.9 1.2
| | : i
P 18 02 . 243 | 0.7 1.9
S 8 | 5 \ 5.8 L2 | L
27 ; P 18 | 35 ‘ 25.0 |
\ \ : —



September 1960

Date

10

11

12
13
14

16

21
23
26
27
28

i
!

Phase

—1iP

—iP
+ 1P
eP
+1P
—1P
eP
—1P
+1P
+1P
+1S
—1P
—iP
+iP
—1iP
+iP
eP
—1iP
+1iP
—iP
—1iP
—1iP
—iP
—1P
+1iP
—1P
+iP
—1P
—1P
—iP
—1iP
—1iP
+1P
—1iP
—iP
+1P
—iPKP
cP
—1iP

12

20
00
03
03
08
23
23
02
02
08
06
11
22
07

Arrival time

m

47
46
4]
10

04
47
17

56
07

06
23
03
31
13
27
27
08
31
24
45

11
27

23
16

— 34 —

49.

47.3

04.
03.
00.

N

D).

0:2.

12

S
31

17.

l6.
23,

12.

02,
Ol.
4].
08.

~ &= X &

[o23 e c Bl

N~

— O = N K o L -

—~

[

N

x® O O

S

Period

S

S @
© N ©

N O N

0.¢

0.7

Amplitude

mm

3.1

BTk

— I =
~ Q0

Moo

(e}



October 1960

| Arrival time | . .
Date Phasc i . e l_ R ,1 Period Amplitude
i h ; m ‘ s i s mm
1 | cP 21 45 16.8 | 1.3 4.0
4 —iP 10 0+ | 151 4 3.8
P : 4 02 04.2 0.4 1.9
i i
6 —ipP 06 19 i 32.9 0.4 5.0
~iP : 13 55 1 42,1 0.8 1.9
—ip i 4 55 0 24.7 0.8 1.0
o _ip | 16 26 59. 4 1.4 8.0
- —iP : 19 or | 57.1 1.6 2.7
| | :
7 4P ‘ 20 14 07.0 0.9 | 1.8
8 © 4P | 20 | 52 40.6 \ e 8.
9 —ip i 08 49 | 414 i Lo | 5.2
| | é |
13 eP 00 53 I 33,3 | 0.9 | 1.2
! {
P 1 06 5 | 29.8 ; 1.0 0.8
14 —iP 00 | 34 14.9 1.2 2.2
‘ eP 01 39 52.9 0.5 1.4
—ip 21 | 39 03.0 2.2 1.0
17 —iP i 22 56 09. 2 0.7 2.0
20 I ‘ 1 19 02.6 0 15.2
2] i o8 57 45.6 0.8 1.2
22 _iP | 08 35 5.6 Lo 1000
24 P v 0o 09 08.0 | 1.3 1.6
i ; i | .
—ip | 10 26 | 07.2 0.8 4.9
+iP ; 22 40 1.3 0.8 2.0
25 c¢P ! 12 24 i 36. 3 0.6 1.0
. —iP | 18 38 58.7 0.4 2.0
|
4 P , 19 34 18.5 ) [l
! S 20 47 | 240 | 1o 1.2
27 | P 0o 28 27.2 ! 0.9
. —iP ﬂ 13 38 1 22,6 2.0
’ ip | 2 46 | 395 0.7 4.0
28 L 4P ‘ 04 38 13.2 0.3 1.0
. —iP ‘j 13 37 45.7 1.0 3.0



November 1960

Period J Amplitude

Date | Phase e e o T ‘
| b mooe S mm

2 | P T 54 0L2 | 0.7 { 1.8
‘{ o 7 32 207 1.0 0.2
) —ip 19 00 05.7 | .o | 1.0
cP 19 56 . 48.6 0.3 l 1.0
3 | eP ! o ol 580 0.7 1.3
l —ip 1 0 38 30.2 Lo | 1.0
4 } —iP | 18 06 34.4 Lo 5.0
g +iP 18 26 b20.2 0.4 ? 3.0
5 | —iP s 08 19 43.8 0.8 2.1
. —iP ‘ 08 44+ 29.0 0.2 1.0
S 15 0 | 05.4 0.5 1.2
6 o—ip 4 | 57 560 1.0 4.8
—ip 06 | 2% 387 0.2 2.0
—iP 07 | 34 25.9 1.0 1.0
eP | 14 18 | 526 1.0 2.0
13 +iP f‘ 06 5 - 051 0.3 1.7
+iP 09 0 270 2.0 8.0
14 —eP : 09 47 453 0.9 1.2
16 +iP 1 6 2 | 397 1 1.0 3.8
—ip | 19 | 09 061 1.0 2.3
21 L +ip 1 o+ 41 49.2 0.5 2.0
23 : eP 02 0l 37.5 0.2 0.8
—iP 04 19 018 0.6 3.0
. —ip 17 05 15.2 0.4 | 2.1
. —ip 18 09 00.6 Lo 8.0
. —iP : 20 24 32.3 0.9 L2
cP 22 06 4.6 0.9 1.2
24 —iP ! 05 03 26.0 1.2 2.0

cP 05 37 02.0 1.0 i
e | 08 29 128 0.8 2.0
N : 09 40 38.8 0.6 L0
—ip 12 35 28.9 0.5 19
25 —ir 21 | 5 0 16.2 Lo 2.2
26 eP | 04 | 26 04. 2 0.7 1.0
. +iP ; 14 30 09.4 1.0 1.8
97 “ —ip 21 3¢ 545 1.0 2.0
28 \ eP 1‘ 4 10 | 336 0.6 2.6
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Date

[&7]

11

14

18

23

24

26

December 1960

Phase

—1P
+1P
+eP

1X

(',P
—1iP
+1P
—1iP

—1P

+1iP

cP
—1P
—1P
—-1P

eP

09

10

22

04

19

21

07

16

00
18
18

09

00
03

19

14

09

04

04

00

Arrival time

4]

43
07

07
27

14
00

07
09
27

08

19

03.

34.

18.

47.

44.
30.

29.

39.

00.

59.

o o

o
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1961 - 1962

Two horizontal components of HES seismograph were set by Dr. T. Eto, a
member of the 5th JARE.

The seismographs werc operated by Mr. Z. Skixo, a member of the wintering
party of the 5th JARE, and were observed with the attenuation factor p=1/5 from
January to May and with p¢==1/2 from June to January in 1962. Seismograms were
read by a member of the National Science Museum.

As Syowa Station was closed in January of 1962, the seismological observation

was suspended until 1966.
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February 1961

Arrival time
Date Phase -
h . 0m
9 1P 02 ‘ 20
\
11 —iP 21 l 13
+iS ‘ 22
12 + 1P 01 30
\ ;
20 i +1iP 18 36
i
i
22 . +iPN | 22 05
i +iSN i 15
‘ I
26 | 4+ePN 06 00
. l A .
March 1961
} ! Arrival time
Date | Phase ! e e
h i h 1 m
_ _ : o - R
2 ePE | 18 | 34
! |
7 +1iP 10 22
eSE 32
i1XE
9 +iPN 15 ! 21
10 | +iPN 16 42
13 ; —1iP ! 20 11
20 +eP 23 55
i
April 1961
‘ i Arrival time
Date Phase ‘ T
h | m
29 +iP 09 39

[
g
N —

:‘k
[
[}

39.1

52.6
24.3

Period Amplitude
s mm
1.8 1.0
1.1 1.0
0.4 4.0
L9 2.5
2.8 2.1
1.8 1.1

Period Amplitude
s mm

,,,,,,,,, —
4.0 20.0
0.7 1.2
0.8 ‘ 2.2

Period | Amplitude
s | mm
1.3 3.1



May 1961

Arrival time

Date Phase ‘ - ;
‘3 h m ‘ S
6 E —ipP 23 26 06. 3
8 | —iP 19 3 104
10 * +eP 18 50 3 00.0
11 —iP 08 48 1 52.0
13 +iP 14 30 50.1
15 —iP 19 54 | 56.6
—is 20 01 59. 6
+iP 21 35 1 39.5
17 | —e¢PN 19 49 | 19.3
18 . —iP 17 27 | 011
22 —ePN 17 44 56. 2
+eSN 55 14. 1
iXN 44T
24 +ePN 18 00 33.2
26 ! eP 11 50 | 50.8
June 1961
Arrival time
Date Phase ’
h ‘ m s
1 +iP 05 03 16.7
+iP 23 41 28.9
7 +ePE 14 26 43.1
8 —iP 15 56 10.0
13 +iP 21 50 13.7
iXN 33.9
eXN | 22 00 32.0
—iSN | | 410
16 +iP 10 55 29.5
18 ' 4+iPN 14 06  18.0
! +eSN i 15 ! 19.3
. 4iPN | 22 22 | 5L2
20 +ePN 08 39 | 02.3
iXN | 40 | 09.3
21 iP | 06 3 32.0
24 —ip 16 52 08.9
—eP 19 47 22.0
26 —iP 15 07 18.8
27 +iP 08 12 09.6
29 +iP 09 3%  50.2
30 —eP 21 20 4

— 4] —

10.

Period Amplitude
S mm
1. .9
0. 0.5
1.5 1.0
1.4 1.0
0.9 0.5
1.3 1.2
1.4 2.9
1.7 4.0
3.3 5.0
1.0 0.2

Period Amplitude
S mm
1.8 1.3
2.8 2.9
2.5 1.0
1.1 1.5
1.3 2.5
3.5 3.5
2.3 2.0
0.7 0.2
) 1 0.3
2.1 ‘ 1.9
0.5 | 0.5
1.6 3.0

|
0.6 | 0.9
1.4 | 1.0
1.2 1.2
1.5 .0
0.6 | .0




July 1961

Date | Phase o valume 0 period  Amplitude

| ‘ h m i ] | S mm
L i1 2L 67 16 | 83
—eP l 2 11| 54.9 0.7 ‘ 1.1
eX 1 ‘ 12 344 1 ; 2.0
2 —ip 08 57 o527 3 1.0
—eP 17 00 ; 17.7 » 2.0 | 2.0
3 FiP | o s6 131 1.3 0.9
+iP 15 2 34 L3 2.0
4 : —ip 20 6 | 40.0 | 2.3 3.1
5 —ip | 02 56 | 39.9 .7 2.1
—iP 02 31 5.6 0.9 1.0
+eP : 19 31 i 27.1 1.0 i 1.0
6 —ip 03 32 | 56.7 L3 2.0

| eP 13 20 . 57.4 “

ePE 16 36 08.3 |
o —ip 92 o 36.2 1.8 25.0

; eSN 23

7 C 4ip 13 93 . 48.9 1.5 2.0
| iX 24 04. 4 2.2 12.0
. +eSE 34  38.8 1.0 1.2
’ —iP 15 40 46.6 1.2 5.0
o _ip 29 31 59.6 1.9 5.0
8 —iPN 15 47 06.5 1.5 7.0
+eSN 53 03.7 1.6 5.0
+ePN 99 00 10.5 1.5 1.7
9 +iPN 04 0l 52.9 1.5 2.9
+iSN 11 38.4 3.1 5.0
10 +eP 11 42 31.2 1.0 2.0
—ePE 15 50 57.2 L1 1.0
11 _iP 06 04 48.3 1.0 2.0
—iP 09 44 a1 1.3 2.0
+iP | 18 47 20.8 0.7 2.0

49 _



July 1961
Date

13

19

23

26

28

29

31

—iP !
+iP
iXE

+1iP
—1iSN

—eP
+1S

—eP
+iP
—1iP

+ePE
+ePE
+iP
+1iP
—1iP
—_iP ?

+iPE
—1PE

—1P
+iSN

+ePN !
+eSN ;

—iP
+i1SN

—eP

h

21
21

13
14

20
21

01

13

23

| m

i 09
i 36
B
l 42

g 06
: 15

22
11
| 28

22

16
42
03

52
29

18
29

33
43

39

44

17.
53.
52.
02.

36.
49.

57.
54.

42.
33.
17.

43.

26.

14.
50.
42.

14.

4]1.
55.
46.
12.
29.

47.
03.

31.

[S10ee)

N

[eNes] [ &)

S

Period

[e2 N

&) Rew}

o oo

N —

o —

Amplitude

mm

2.0

N NN —
o2} o (€] SO 1O

NN

(&,
S

o
>

—N 0 —
[S )]

(N




August 1961

Date

w

11

Phase

—1iP
—1iSE
— 1SN
—iP
—eSN
—eP

+eP

+iP
—iP
—1iP
—1iP
—eP
—iP
+iP
—1iP

—eP
—iSE

+iP
+ 1SN

—cP
+1iP

—1iP
+1SE

—1P

—eP

h

05
06

07

10

03
10

09

04

12
17

20
23
16

10
11
16
22
23
02
18
23

18

03

Arrival time

¢

m

52
03

27
32

10
15
37
34

39

34

34

09

38

38

50
14

37
17

10
14

49
00

27
59

41
51

10.
23.

32.
39.

w O o

s O

(620 ] - © <]

0

.6

~

.0

[&; en) N

[\le)

wONN

O =

03—

)

©

o

\]

[ep¥e)] N

—

w

i

~N O

SO

(e &)]

[eRN] NN «

)

OO o™



August 1961

Arrival time

Date Phase S ; Period Amplitude
h l m S 1 S mm
17 4¢P o 16 20.0 1.6 3.0
—cP 05 15 \: 21.8 | 0.8 1.7
+eP 22 ‘ 05 ‘ 28.3 ] 0.8 1.0
—iSs | 07 580 1.0 5.0
18 +eP 04 - 0l | 530 L4 1.0
—iP 11 12 5.8 1.2 5.0
19 | JiPE 05 21 32.2
—iSE 30 57.2 | 1.8 8.0
+iP 15 30 56. 2 1.5 1.8
+iP 16 13 07.2 0.9 4.9
20 —eP 02 12 59.2 1.6 2.0
+iP 05 46 11.4 1.4 3.2
—iS ‘ 48 18.5 1.8 10.0
21 —iP 16 | 19 48.9 1.5 3.5
+iSE 16 30 02.7 2.5 1.
1
22 —iP 09 12 24.6 2.4 5.5
23 +iP 12 11 ol.1 0.8 3.0
24 —iP 20 40 01.0 1.5 2.1
28 +iP 06 40 29.0
+iP 19 38 40.5 2.2 5.0
+iP 20 39 42. 1 1.7 1.4
29 +iP 21 56 32.8 1.2 2.8
31 . 4iP 02 00 . 22.1
| +iS o | o3
 +iPN 03 18 23.2 1.8 4.5



September 1961

Date | Phase Arﬁvgl time | j Period ! Amplitude
i h m } $ s ‘: mm
2 A e | R (B L6 2.5
_¢P | 17 10, 54.0 .8 1.5
3 . _jp : 09 131 30,0 0.9 2.9
4 +iP 10 | 09  0l.4 .4 7.9
5 . 4eP 03 27 28.8 2.0 | 2.9
‘ —ip o 54| 37.6 2.9 5.5
P ‘ no 55 53.7 1 12,1
. —cP ‘ 22 49 | 226 0.9 1.8
- _ip 15 43 | 16.5 1.5 31
8 ip : o 32 41.9 :
: iSN : 37 42.6 |
10 : iP ? 04 56 08.6 |
—iSN | 05 04 54. 4 2.2 14.0
+ip i 53 26. 2 1.5 4.0
_ip 5 52 34. 1 1.4 0.9
—iP 18 20 5.3 0.9 0
11 —iP ' 14 | 57 33.7 1.1 L1
—iP 23 49 ' 38.1 1.3 —1.9
12 I 00 29 IL3 0.7 4.5
. —iP ‘ 05 15 | 28.4 L5 2.7
—iP 19 3 0 131 2.4 3.5
¢SN ’ 40 L7 |
13 4P 21 29 . 204 | 1.8 7.0
14 +iP o 52| 19.9 1.3 4.0
+ep 18 18 16.8 1.3 1.
17 —ipP 23 35 | 05.4 2.0 3.
18 ‘ ip 03 06 ‘ 35. 1
S-S 15 30.1 2.0 3.2
19 P 2] 40 . 26.5 1.0 3.0
. +iSE 45 05.6 3.5 8.0
20 L 4ip 19 16 52.2 1.8 1.2
929 _ep 19 06 01.6 1.0 4.8
—iP 21 35 50. 5 0.7 13
23 _iP 08 28 22.9 1.3 2.2
25 +eP 29 28 06. 5 1.7 1.8
% —iP | 08 24 15.9 0.7 1.0
27 +iP ‘ 06 16 03.8 1.2 10. 3
—iP 12 13 19. 4 2.4 11.0
is 18 08.0

28 +1iP 05 05 48.

N
N
[ee)

— 46 —



October 1961

‘ : Arrival time

1 . l .
Date Phase : Period ! Amplitude
‘ h i m s s mm
\ i ’
P) . —eP 05 | 49 06.5 1.8 ‘ 4.0
. —iP | 17 14 04.1 | 1.3 \ 6.0
8 - _ip | 9 54 24.6 1.8 8.9
+eS : 24 04 44.0 1.5 2.5
i i
9 +iP : 03 | 28 14.1 1.8 1.2
1 FiP 0 41 36. 4 ] 5.3
. 4eP 10 5] 0l.5 1 1 0
12 —iP 05 ; 05 ; 27.0
13 +eP 08 23 | 55.8 0.8 0.7
—iP TV 52 57.8 1.4 4.0
+iP 17 40 40.3 1.2 3.2
16 . 4iP : 04 32 26.7 1.3 1.5
+eSN | 36 37.0 1.8 7.0
18 teP 0 20 00.4 0.7 0.9
—iP ; 17 02 | 95.7
I 18 20 | 57.4 1.3 3.0
| i
19 —iP | 11 ‘ 29 28.4 1.8 10.0
—eS | ‘ 37 440 1.4 3.0
—iP ! 19 34 48.1 .9 .5
23 +iP 00 | 14 | 489 2.1 4.0
—cP 14 ! 52 ; 47.0 2.4 1.5
iX 56 48. 1 2.4 3.0
24 4P ! 07 49 13.8 1.6 1.0
25 —cP ‘ 12 16 40. 7 0.8 0.5
. —eP ; 14 33 . 09.3 1.0 2.0
26 +eP ; 05 21 36.6 1.8 4.0
+iP 15 39 06.7 0.7 0.8
iX : 15.6 3.8 26. 2
—is 49 03.0 3.5 4.5
—iP : 19 40 45. 1 2.5 6.0
28 —_iP 14 9 32,8 1.4 5.0
+iP 29 57 225 1.2 1.1
29 ‘ +iP 06 | 01 11.0 1.0 1.0
. —cP 09 32 15.3 2.0 1.5
30 . _eP 02 36 18.3 2.8 2.7
—iP 17 46 42.4 0.7 1.3

— 47 —



November 1961

Date

10

Phase

+eP

—1iP

—1iP

—1iP
1P

+1iP

—1P
—1P
—1iP

—1iP

—eP
—1iP

—eP
+iP
—iP
+iP

iX
+iP

+iP
+1S

; +eP
+1P
—1iP
—iP
+1iP

—1iP

h

03

21

03

01
04
18

02

11
18

23

02

Arrival time

01
21
g |

21

49

20) ‘

00.

43.

47.

44,

27.

14.

(S &)

—

Period

e
N OO o0} &

e
)

Amplitude

mm

2.

oo ©

1

(&)}

—2

—



November 1961

Arrival time

Date Phase Period Amplitude
h ‘1 m S S mm
f |
15 +iP 07 36 2.7 2.3 2.8
|
16 +eP 00 | 58 05.7 | 1.4 1.3
| |
17 +iP 22 ! 30 05. 1 1.3 3.5
18 —iP 11 29 05. 1 1.7 5.9
19 +iP 22 34 32.0 0.9 10.5
+iSKS 44 40.5 2.1 2.5
—iSs 59.9 2.3 4.5
22 +eP 12 28 18.4 0.7 1.1
—iP 15 : 12 20.4 1.1 1.0
+iP 16 19 21.1 2.2 3.1
—iP 20 51 24.9 1.5 1.1
23 —eP 14 32 45.8 1.7 4.3
25 +iP 13 17 59. 4 1.4 | 4.0
—iP 14 24 27.6 1.4 3.4
—eP 22 21 05.0 1.7 2.1
27 iP 02 00 27.3 2.0
+eS 04 56. 1 1.4 0.9
—iP 17 23 31.1 0.9 4.5
29 —_iP 09 36 13.7 1.9 5.5
30 —iP 10 29 01.7 1.2 1.0

— 49



December 1961

i Arrival time

Date ; Phase : - e
! h m | s
1 +iP ‘ 07 54 11,0
3 ~ +iP 12 16 20. 4
5 +iP 13 10 34.0
6 +iP 13 47 3.0
—iP 16 59 05.5
9 —iP ‘ 0+ 11 28.2
—iP 04 37 09.3
+iP 1 27 56.8
+iP 20 0l 16. 0
11 . —iP 20 40 . 39.5
— i ] 43 32.7
13  _ep ‘ 12 02 12.6
14 P 07 23 25.8
16 +iP 10 11 43.0
17 Y 21 4 32,0
—eS ; 50 4.2
20 +cP 5 39 15.5
24 +iP 02 53 09. 1
—cP 23 53 44. 1
25 +eP 08 13 36.8
26 +iP 04 36 00. 2
+iP 06 22 59. 2
27 +iP 02 27 35.2
+iP 16 58 15.2
+iP ! 23 58 41.6
28 +iP 22 30 20.0
29 +iP 00 08 46.3
30 —iP 00 59 14.7

o

o  ©

o

o

N0 O

(e}

[

o

— 50 —



January 1962

Arrival time . .
Date Phase ! - Period  Amplitude
| h ! m s S ! mm
| ‘ :
1 ' +iP | 05 f 35 46.2 1.5 3.5
2 4¢P 2 42 | 329 .4 1.5
' ! | |
. —iP 23 18 | 342 1.2 3.5
! | ,
3 ~ +eP ! 1 33 39.9 0.8 2.9
L _ep ‘ 18 3 ' 0nL3 1.1 2.5
4 - +iP a 00 2 483 2.2 3.5
S 05 55 3.8 L2 2.1
—iP f 08 17 | 58.3 1.5 5.5
5 . 4¢P 00 36 42.6 | 2.5 3.5
i | :
—iP ‘ 12 04 13.2 | 1.6 3.1
+ecP ! 14 43 48.0 1.8 1.5
i !
8 —cP | 01 19 | 03.4 1.6 1.9
: . |
+iP 05 55 14.8 1.0 2.5
9 ~iP 09 51 55.8 1.3 3.1
+iP 13 00 03.6 2.5 1.0



