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 1 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-S E-W
T, (s : 1.0 1.0 ‘ 1.0
S, (A/mm) 2.80x 10-3 2.03510-5 2.03 x 10-5
R, (o) 940 920 : 930
Q, (o) : 820 1160 ‘ 920

h, ! 1.0 1.0 i 1.0

1966 — 1967 ‘

T, {s) 1.06 1.04 1.04
S:  (A/mm) 1.47 « 1079 1.20 1078 1. 34 1070
R. (@) 600 650 630
Q. (o) 1200 1200 ' 1200
he 1.0 1.0 1.0
Ty:  Period of the pcn(lulum R,: Resistance of the galvanometer coil.
Ts:  Period of the galvansme:er. 2,: External damping resistance of the transducer.
Si: Sensitivity of the transduce . .: External damping resistance of the galvanometer.
S.: Sensttivity of the galvanometer. hy: Damping constant of the pendulum.
R;: Resistance of the pendulum coil. h:: Damping constant of the galvanometer.
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Fig. 1. Magnification curve of HES seismographs.
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1959

HIS seismograph of 70 component was set in February and was been operat-
cd by Dr.S. Muravcul, a member of the 3rd Japancse Antarctic Rescarch Lixpe-
dition. 'The scismograph was observed with p=1/5 from February 13 to July 21
and with z=21/2 from July 22 to December 26.

Seismograms were read also by Dr. S. MuraucHI



February 1959

Date phase | mvaLtme 1 period | Amplitude
| h ; m ! s ‘ S ‘ mm
13 —ip 19 6 144 | 1.0 1.2
14 +iP : 04 18 21,9 | 1.5 1.9
16 —ip | 1 05 | 485
is | 517 0.7 0.8
—iP 18 47 18.0 L7 2.2
18 +iP ‘ o 20 | 06.1 L2 | 1.5
19 | eP } 05 ‘ 25 345 L2 1.5
‘ cP 6 27 s
ePP | ‘ 28 | 05.8
eS | 30 . 55.7 0.9 1.1
20 P03 4 | o317 L4 1.7
P 06 50 1 21.7 | 1.5 1.8
eS 55 50 | 0.9 1.1
23 —ip | 16 24 957 1.3 1.6
—ip { 19 15 | 06.9 0.6 0.7
25 e x| x| 4y 1.4 1.7
—iP ‘ 23 s | o2 L7 2.2
27 +iP 05 | 53 o092 .3 1.7
28 eP 1 52 25.8 L5 1.9
P 15 47 3.3 L7 2.2



March 1959

Date

01
02
04

05

06

21
23
26
27

April 1959

Date

07

08

10
11

22
27

30

Phase

—iP
eP
+1iP
eP
—1P
1X
eP
—1iP
1S
iX
eP
cP
1S
X
+1P
eP
eP
+§P
1X

—1P
iX
—iP
—1iP
eP
—1P
1X
1X

01
09

21
00

23
03

04

04
07
03

19
20

h

08

06
11

Arrival time

m ; s
20 57.3
26 05.0
50 57.0
54 43.5
44 56.2
45 } 11.0
07 f‘ 57.1
46 03.1

15.1
49 55.5
07 44.4
11 46. 1

51.7
14 46.8
49 17.9
30 09.6
07 ‘ 20.5
58 | 46.7
00 i 51.9
08 14.9

Arrival time

m

33
36
14

15
27

41
42

32
38
00

00
02

08

w O O—=0

N O NN 0w

N OO,

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 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. 1.6
2.5 3.0
1.0 1.2
1.4 1.8
1.4 1.8
1.9 2.5
1.1 1.4
L2 | 1.5



May 1959

Date

1
12 ‘
14 |

19
21 i
22 i

02

06
16

26
27
29

¢PKP

cP
eP
eP
+iP
1S
eP

h

20
16

10
12
13
15
14
07

16

05
09
09

12
12

03
03
03
04
05
18
17

15
03
13

Arrival time

m

34
48

25
01
32
47
08

07
08

33

Arrival time

m

‘ 44
! 14
‘ 5
10
44

44
46

35
| 35
44
04
52

04
03
01
47
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30

13
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Period

N

N

Amplitude

‘ mm
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July 1959
Date }

0l
03
04
05

06
07

20

21

22
23
24

28
30

31

Arrival time

Phase T e Period
h ! m ' S : S
eP 10 44 05. 3
is 3 ! 29.4 0.9
+iP | 18 | 38 03.5 |
is 3 45.0 | 1.8
iP ‘ 05 06 33.4 | 1.0
S ‘ 07 8.9 |
eP 23 38 | i
iS 39 03.5 | 0.8
+iP 08 50 23.4 1.0
eP 11 46 32.5 0.8
—iP 12 16 58.5 0.6
eS 24 21.0
eP 16 47 27.6 1.7
S | 55 35.5
+iP 16 17 07.9 1.8
eP 05 04 | 09.9 1.1
—iP 00 06 | 28.6 1.6
iX 07 | 57.2
eP 12 48 | 40.7 | 1.1
iX | 52 50.5
I ! |
eP | 13 13 09.9 1.3
eP : 19 38 | 386 | 1.4
eP E 03 23 | 15.3 1.2
eP ‘ 12 15 106 | 0.6
+iP 15 18 15.1 | 0.8
eP ! 02 20 10.9 | 0.6
iX | 21 31.9 ;
+iP | 02 52 5.1 | 1.3
i |
eP \ 01 39 25 i 1.0
iP 07 56 10. 1 1.7
+iP 19 42 44.3 0.9
—iP 15 09 06.6 2.0
—iP 1 or | 43 | 04.6 | 1.1
—iP 23 4 287 2.0
iX 19 273
‘ ! i
—iP | 11 00 | 46.7 0.9
—iP 1 13 05 | 49.4 .9
iX \ 14 | 24.6
+iP i 02 03 52.0 0.9

Amplitude

l

mm

S - -
N O NG

N — —
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Arrival time

Date Phase o Period Ambplitude
h m S s mm
01 +iP 10 12 27.3 1.2 1.5
iX 13 02.5
+iP 12 48 34.0
is 36.9 1.0 1.3
+iP 18 8 20. 1 0.4 0.5
eP 18 38 10.6
iX 40 07.5 1.3 1.6
02 —iP 02 56 19.5 0.6 .8
eP 18 33 07.1 0.7 9
iX 35 01.6
eP 20 21 28.7 1.1 1.4
i iX 29 02.5
eP 21 34 36.5 1.3 1.6
03 eP 00 33 . 8.8 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
i
—iP 15 54 i  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 1 32.1 1.0 1.3
+iP 14 02 ‘0 00.9 0.6 0.8
eP 23 03 . 53.0 0.8 1.0
08 P 16 23 | 09.0 0.8 1.0
eP 21 11 i 13.3
09 eP 00 09 | 142 1.3 1.6
—iP 02 48 . 23.0 1.4 1.7
10 —iP 00 45 24.6 | 2.1 2.6
eP 02 45 18.5 | 1.3 1.6
eP 16 13 36.2 | 0.9 1.2
1 eP 19 02 30.5 |
iX 33.4 ! 0.8 1.0
—iP 21 32 47.0 1.3 1.6
12 —iP 01 32 34.0 1.0 1.
+eP 04 | 14 51.5 2.7 3.3
. |




August 1959

Arrival time . .
Date Phase ‘ * e Period Amplitude
‘ h | m S s mm
13 3 eP | 00 25 2.0 |
iX 29.0 | 0.7 0.9
—iP f 03 08 48.1
iS 5.7 | 1.0 1.2
iX i 10 42.4
eP 23 13 47.7 0.7 0.8
14 —iP : 01 11 32.2 0.9 1.2
—iP i 04 51 01.8 1.0 1.2
eP | 12 29 24.8 0.9 1.2
15 eP ‘ 03 | 35 53.7 L2 | 1.5
—iP 13 27 09. 3 0.6 ? 1.5
17 eP 18 03 59 1.3 | 3.5
i
19 S 35 37.5 o | 2.7
eP ; 04 24 02.5 1.7 4.5
eP 17 25 15.2 1.1 2.8
20 e 12 27 20.0 L7 | 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
—1iP 12 49 06.0 1.1 j 3.0
25 eP 06 20 04.2 0.9 2.5
—iP 12 35 48.5 1.4 3.7
—iP 13 53 20. 1 1.5 | 4.0
| iX 33.3
‘ cP 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 i
eP 13 46 47.0 .2 | 3.2
eP 19 14 02.9 ‘
iX 41.3 0.8 2.0
28 | +iP 16 04 56.5 1.7 4.5
| eS 16 57. 1
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
| }




Date

01
02
03

04

05

06

07

08

09

14

September 1959

Phase

cP

—1iP
eS
eP
eP

+iP

—1iP

—1iP
1X
iX
eP

+iP
1X

—iP
—1P
1X

eP
eP

—1iP
+iP
1X
eP
—1iP
eP

eP
eS

—1iP
eP
iX
eP

+iP
iX
eP
eP
iX
cP
1X
eP

i

13
19
20

02
02

05
10

09

0l
02

22
20

04

19

Arrival time

m

04
01
08
11
35

1
1

38
32

08
09

47
17
19
41
06
07
57
18
16
19

27
30

24
10
00

32
33

48
47

28

52
07

53

07
08

24
25

48
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51,
43.
52.
52.
31.

19.
11.
58.

51.
00.
07.
21.
48.
02.
45.
57.
14.
12.
15.
18.
36.
02.
05.
07.

07

37.
46.

47.
04.

42.

12.

53.
11.

03.
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September 1959

Date 1 Phase Arrival timc‘ Period Amplitude
i h m “ S S mm
17 1 P 03 51 | 30.4 | 1.2 | 3.0
cP 05 0 297 | 0.9 2.5
. —iP 07 22 | 291 1.1 3.0
—iP 08 50 1 16.2 1.1 3.0
eP 1 49  49.8 0.8 2.0
eP 15 03 = 49.2 1.5 4,
eP 5 20 | 192 1.4 3.7
ixX ﬁ 913
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 0 5 | 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 | | o34
21 eP f 02 21 | 20.0 1.4 3.5
+iP ! 13 21 329 1.2 3.2
24 eP ’ 19 56 | 30.1 1.0 2.5
25 —iP 0 26 211 1.5 4.0
eP ! o 43 12.3 0.9 2.4
cP 13 13, 03.4 0.8 2.0
26 eP % 05 25 0.5 | 1.0 2.5
eP | 08 | 0 470 | 1.3 3.5
iX | 41 2.8
+iP 10 29 545 1.1 3.0
iX | 30 248
27 —iP 10 32 54.8 | 1.0 2.5
ix 43 06.8 |
29 +iP i 13 08 6.7 | L1 2.8
iX 09 | 18.2 } ;
eP 14 43 . 06.3 | L3 | .5
. —ip 17 9 %63 L ‘ .8
30 ‘ P 05 08 . 45.8 ! 3.6
iX | 15 53.3 |
P | 15 05 3.2 L3 3.5
| eP | 16 42 3.0 | Lo 2.6
" 20 38 | 4l4 L4 3.8
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October 1959

Date Phase : iArrival time - : Period Amplitude
l h ! m s ‘ s mm
01 +eP | 17 13 28.0 ‘ 0.8 2.2
03 eP | 21 53 26.8 ‘ 1.4 3.8
ir 23 2 23.8 | 0.9 2.5
eP | 23 33 4.8 | 0.9 2.5
04 cP | 13 23 19.9 l 0.7 1.8
| ! !
07 | P | 03 | 39 4.0 Lo 2.5
1X : i 43.3 ]
ek 0 18 26.6 0.9 | 2.4
cP 10 32 30.5 1.1 3.0
08 ir 0 16 07.1 1.8 4.8
cP 17 01 24.6 0.8 2.0
eP 22 04 56.6 0.6 1.5
09 iP 22 22 05.2 0.6 1.5
1 eP 02 00 41.0 0.6 1.5
iX 02 18.5
cP o 09 18.5 0.7 1.8
eP 18 ! 03 36.9 | 1.3 3.4
cP ! 20 15 34.7 ‘ 1.1 3.0
12 —iP 03 34 2.0 | 1.3 3.5
+iP 03 55 37.7 | 1.4 3.8
14 eP ‘ 13 56 41.7 0.8 2.1
+iP 15 22 05.7 0.6 1.5
iP 15 59 30.3 0.8 2.1
cP 17 49 48.6 1.1 3.0
15 eP 00 01 36.0 0.7 1.8
17 cP 00 41 45.3 0.8 2.0
P 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
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October 1959

19

20

21

eP
—1iP

—1iP
ipP

eP

+iP

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

eP

Arrival time

12
17

01
02

09

17
19
23
01
03

06
10
19
21
21
22
23

01
03

06
09
22

29
26

01
37

25
26

27

04
06

30
27
04
02

28
10

0l
33

30 i

41

48
42

27
13
36

22
23
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October 1959

Date 1 Phase { Arrival tlfnc i Period Amplitude
h m ‘ S i S mm
22 S N 12 463 0.7 | .8
; eP | (7 57 | 01.4 1.5 4.0
eP | 05 0 45.8 1.1 3.0
| eP 05 | 97 233 0.8 2.0
P | 0 31 50. 4 0.8 2.2
cP ‘ 10 42 29.4 0.8 2.0
| P 12 38 510 0.7 | 1.8
: cP 5 00 418 0.6 1.5
| cP 23 w418 0.7 | 1.8
23 +iP 03 56 10.3 1.3 : 3.5
cP 06 29 | 390 L3 3.5
; eP : 09 28 14.6 1.3 3.4
' P 12 5+ 32,9 0.7 1.6
eP 18 02 445 1.3 3.5
|
24 P 03 58 4.0 0.7 1.8
eP 23 59 .7
iX 24 00 48.3
25 —ip 0l 58 46.8 0.6 1.5
cP 03 37 10.0 L4 3.6
eP 05 17 07.3 0.6 1.5
+iP 18 14 25.0 0.8 2.0
cP 20 33 27. 4 0.7 1.8
2 cP 12 18 1.3 1.1 3.0
27 cP | 06 32 12.0 2.1 5.5
—ip | 09 53 03.8 0.8 2.0
is 31,1
—ip 14 10 05. 7 1.0 2.5
28 P 17 52 06.7 0.2 0.5
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October 1959

‘\ Arrival time . .
Date ‘ Phase . S ] Period | Amplitude
i h ) m : S S ! mm
29 ¢P 00 | 26 59.2 L1 2.8
P 03 | 14 40.4 0.8 2.2
cP - 19 54 12.8 1.1 2.8
P ‘ 92 10 42.8 1.2 3.9
30 eP 02 ! 13 5.2 0.7 1.8
cP } 04 20 10.9 1.1 3.0
cP : 06 37 010 0.8 2.2
| :
P 1o 23 98.8 1.5 4.0
P 1 33 98.8
iX ‘ { 42.0 1.9 5.0
isp | 57.3
iSeP | : 40 17.7
—ip ? 14 10 57.4 1.5 4.0
cpP ‘ ‘ 11 53.9
ePP | ; 14 18.7
eP | 15 i 35 | 35.8 0.5 1.4
iX | 38 36.4
+iP ! 21 49 277 L1 2.8
; | ! '
31 _ip * 03 03 93.9 0.7 1.8
P | 07 55 57.0 0.8 2.0
+iP | 91 2% 1.0 0.7 1.8



November 1959

Date

Phase

01

02

03

04

05

06

07

eP
1X

eP
eP

eP
eP
—1iP
1X
ePP
iX

—1iP

eP

+iP
iX

eP

eP
—1iP
iX
eP
eP

eP

—1iP
—iPcP
ePP

+ 1P

Arrival time

Period
h m i S S
04 26 40.1
27 06. 2 0.6
15 15 23.4 0.7
23 18 38.7 0.7
07 50 53.2 1.1
08 51 55.7 0.8
20 | 16 38.6
| 4001 1.5
| 20 | 47.3
28 | 359
22 | 05 38.4 | 1.4
08 [ 58 48.7 0.7
09 | 51 38.0 1.1
10 01 02.3
09 l 17 31.7 1.0
1 |
| |
o 29 ' 09.3 0.8
I | |
8 34 | 537 | 1.0
36 42.0
05 58 33.6 } 0.8
|
11 10 33.9 0.9
59 01.3 1.1
12 03 11.8 1.6
22.6
06 48.4
17 51 17.7 1.8
55 08. 1
22 06 ( 17.5 0.9
‘ i
01 | 20 | 40.1 | 1.4
24 | 446 |
|
| 55 1 419 | 1.1
| i
i
22 28 1 48.9 | 1.1

Amplitude

mm

1.

— 16 —

(€]

i
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November 1959

Date Phase o ) TAr“}/al tlme — ) Period Amplitude
h 1 m ‘; s s mm
08 | P 14 13 46.6
+iPKP 14 14 16.6
ePP 16 45.7
k ¢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 | P 18 16 26.2 0.8 2.0
P 19 59 | 393 1.0 2.5
10 | P 05 o6 55 1.0 2.8
| is L 56.1
12 eP 02 35 47.5 1.1 3.0
eP 05 09 03.6 1.1 2.8
eP 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 5.0 | 0.8 2.2
P 17 05 23.0 1.1 3.0
‘ P | I 20 46. 4 0.8 2.2
14 . —ip 00 05 00.8 1.3 3.5
| cP 04 1 35 53.8 0.7 2.0
cP 15 08 | 925.8 1.2 3.2
cP 17 00 | 43.2 0.8 2.0
! P | 21 59 14.1 1.9 5.0
15 eP 04 18 57.3 1.1 3.0
| P 0 27 22.9 1.7 4.5
P 13 30 | 0.6 1.5
cP ! 23 22.8
iX 17 27 31.2 2.3 6.0

17 —



November 1959

Date Phase ’777“_71(“2‘?»13?5 L Period Amplitude
h “ m 1 s s mm
16 —ip o | 09 | 519 1.0 2.6
eP 0 | 4. 33.4 0.8 2.0
iX ' 17 26.2
eP 08 8| o031 0.7 2.0
eP 0o 18| 217 1.0 2.6
eP 10 5 421 2.2 6.0
P 23 | 56 * 55.0 : 1.0 2.6
17 eP 01 16 | 349 | 1.1 3.0
eP 02 42 46.6 1.0 2.5
18 —iP 20 46 45.0
iX 49 43.5 0.6 1.5
19 +iP 05 | 38 28.8 0.8 2.0
+iP no 21 37.5 1.1 3.0
eS ‘ 32 17.4
eP 29 32 10.5 1.3 3.5
20 —iP 00 32 33.0 1.1 2.8
eP 00 k 13 45.6 0.9 2.5
eP 15 20 . 1 1.1 2.8
+iP | 15 50 00,0 | 1.0 2.8
eP ‘ 2 6 465 1.1 3.0
i | E |
21 eP 08 29 ‘ 33.0 ! 0.6 1.6
29 —iP 02 16 t 10.5 0.8 2.0
eP 0 ol 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 3 37 240
+iP 9 | 46 | 19.5 0.8 2.0
ixX ‘ | 48 156
eP 29 55 t 34.0 L4 3.8




November 1959

Date Phase Period Amplitude
h m S S mm
23 eP 6 27 L5 | 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 1.1 2.8
+iP 16 18 43.0 1.2 3.0
eP 23 21 09.5 1.3 3.4
iX 24 33.2
27 —iP 00 03 56.9 1.8 4.6
eP 03 51 55.4 0.7 ’ 2.0
—iP 05 21 55.0 0.6 1.8
iX 22 04.3
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

19 —



December 1959

| & Arrival time 1 . .
Date Phase : ‘ o Period ] Amplitude
l N m ‘ S S l mm
0l | eP 15 07 | 29.4 1.3 3.5
; iX j C36.9 | ‘
| i
. +iP 15 48 47.1 Lo 2.8
| iX 49 15.6 |
02 f eP 01 2 30 0.8 2.0
eP 03 12 ’ 12.7 0.7 1.8
_iP | 04 38 1.7 0.8 2.0
_ip 07 17 0.9 Lo 2.8
cP i 07 42 ; 35.7 1.8 ; 4.8
iX | : o 46.7
—iP 09 47 " 50.8
iX 59.0 1.3 3.5
03 eP 02 o 20.2 | 1.2 “ 3.2
| ! ‘ I
eP { 03 3 1 375 0.5 1.4
! ip | D 18 305 0.7 | 1.8
% i i ‘ 1 |
eP | 4 20 44.6 1.3 | 3.4
! | |
eP j 18 35 35.9 | 1.0 2.6
‘ | |
cP 19 40 5401 1.5 | 4.0
i ; |
05 eP 00 28 46. 1 0.8 2.2
iX 29 11.6
cP : 08 3 385 0.8 2.2
cP 08 8 2.2 0.9 2.5
eP 13 04 11.8 0.7 1.8
06 ! cP \ 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
eP | 20 46 43.7 1.9 5.0
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December 1959

Date

12

13

15

Phase

—1iP

+ 1PcP
eP
ePcP
iX
eP

eP
+iPcP

iP
1X

eP
eP
eP
eP

—iP

eP

eP
iS

eP
eP
eP
eP
+iP
+iPP
iX

—iP
iX

—1iP
1X

—1P
+iP

+1iP
iX

00

0l

07
10

20
21
22
23
17

12
16

Arrival time
m

44

51
52
15

19
20

56
57

31
10
09
28
20

33
49

47
18
24
08
11
15
17

02
21

27
36

21
25

00

46
49

04.

10.
17.

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

25.
26.

52.
09.

45.
07.

14.
19.

[N E-Ne) ©

—_ [=2Ne)]

~

[ECje cliie] [&)] © o N — N

~ (el N ]

[SS RS ] \] o -

! Period ‘ Amplitude

S ‘ mm
.5 | 4.0
1.1 3.0
1.1 2.8
1.3 3.5
0.8 2.0
1.1 2.8
1.2 3.0
0.9 2.5
0.6 1.5
1.2 3.0
1.1 3.0
0.8 2.0
1.5 .0
1.1 2.8
1.1 3.0
11 2.8
0.8 .0
1.5 3.8
3.2 8.6
1.8 4.8
0.9 2.4
1.6 4.2
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December 1959

o ‘ VA;rriival timer ‘ . .
Date Phase \ — - Period Amplitude
\ h m l S 1 S mm
, % I | o -
16 —iP 03 I 50 \ 27.7 | 0.6 1.6
eP 1 31| 391 I 2.4
eP 19 27 | 559 1.1 2.8
iX : 30 1 36.1
17 eP 02 39 445 0.9 2.5
—iP 03 | 08 | 16.6 0.9 2.5
eP 06 05 | 346 L1 3.0
! ) |
eP ‘ 10 I 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 |
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 28.7 1.4 3.8
—ip 10 31 42.8 1.6
iX ; 52,7
22 eP ‘ 0 22 072 1.1 3.0
iX i s
i
P | 01 16 | 217 0.7 1.8
iX 238
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 ? 04 43 45.0 | 0.7 .0
+iP 14 11 14.4 2.0 5.6
—iP | 18 14 38.8 0.8 2.0
| S ~




December 1959

Date phase |- o mvaleme 1 period | Amplitude
h m s s mm
24 P 00 01 36. 5 1.3 3.5
+iP 07 23 35.4 1.4 3.8
ix 94 30.9
eP 09 2 34. 3 1.5 4.9
iX 38.8
P 13 03 15.4 1.3 3. 4
+ip 15 95 32.5 0.7 1.8
iX 26 04.9
25 eP 04 01 08.9 1.3 3.5
ix | 02 25.7
—iP | 05 19 36. 2 0.7 1.8
ix 57.5
+iP 09 30 08. 4 1.3 3.5
ix 57 39.9
—ip 16 07 04.5 1.1 2.8
iX 10 56. 4
26 eP 12 17 51.5 0.7 2.0
iX ‘ 54. 5
eP 16 97 27.2 1.1 2.8
iX 29.9
eP 16 00 19.7 0.5 1.2
ixX 29.9
—iP 17 08 | 58.1 1.0 2.8
P 18 39 12.7 1.1 3.0
iX 40 25. 6

— 93 _



1960

The seismograph was operated by Dr. T. IsHipba, a member of the 4th JARE.
The seismograph was observed with p¢=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\{g1 time ‘ Period Amplitude
“ h m . s ‘2 s mm
s | e | 02 | s | 186 l 0.7 0.5
cP ‘ 05 535 | 065 | 1.0 1.5
8 —iP | 2| 52 L 40.7 1.5 0.5
_ip | o 9 o881 1O | 0.3
9 % cP | 12 38 ‘ 52.8 2.0 | 2.0
10 | eP 02 39 303 | 1.0 | 5.0
eP 23 33 04.7 : 2.6 1.5
1 eP 03 | 9 432 L6 | 1.8
cP 13 | 04 34.0 ; 1.0 2.2
13 P | 15 [ 54 09.6 | 1.0 1.0
—iP 20 57 20.5 1 0.9 0.8
14 +iP | 05 | 31 | 549 1.2 2.0
eP 13 1 34 1 069 1.2 1.1
—iP 15 51| 46.8 1.3 2.0
16 eP 00 51 32.2 1.0 0.9
+iP 02 ! 15 45.1 1.2 1.7
17 eP 11 12 25.5 1.2 1.9
18 —iP 21 24 56. 3 0.9 1.5
19 —iP 0 54 54.2 1.2 2.6
21 +iP 00 57 925.2 1.1 5.6
—iP 0 | 51 1 112 0.8 1.3
22 —ip 00 50 0 221 1.0 0.6

o —ip 0 | 52 12.4 Lo | 0.

23 —iP 13 ' 56 38.7 1.4 1.3
24 —iP 08 43 43.9 .o | 1.2
+iP 21 ; 50 0 16.7 1.0 9.0
26 | +ip 12 09 ‘ 47.7 0.7 1.6
 yip | 14 24 1 19.5 0.8
. —iP i 15| 41 f 41.5 1.0 1.5
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March 1960

Date

10

19

21

22

23

27

29

29

30

Phase

eP

eP

eP

eP
eP

eP

eP

eP

eP

—1iP

—1iP

—1iP
cP
—1P

h

09

11

16
17

20

02

0l

02
18

12

00
06

Arrival time

m s

38 43.0
38 51.6
32 09.6
45 58.8
32 31.5
06 36.2
11 18.9
57 35.7
28 4]1.4
00 56.0
39 12.5
46 53.6
01 25.1
06 34.6
06 34.6
50 27.7
22 21.7
43 42.0
31 56.3

— 27 —

i
1 Period
|

Amplitude
s mm
0.7 1.8
0.5 0.3
1.1 0.9
1.7 2.5
0.9 4.5
0.8 1.2
2.0 2.0
0.7 1.0
0.9 8.4
1.2 2.0
0.8 2.5
2.1 2.3
1.7 4.0
1.7 4.0
1.5 3.5
1.2 2.1
1.6 1.2
1.2 1.7




April 1960

i ; Arrival time Period

Date i Phase . - : | i | Amplitude
i ! h : m i s f S ‘! mm
5 —iP : 06 23 30.4 | L7 2.1
| ‘ J f
+iP [ 13| 12 | 00.5 1.7 1.2
! | & ,
! , |
6 +iP ; 02 | 17 1 096 | 1.3 1.1
3 4
7 +iP | 13| 59 00.5 1.0 2.8
I
10 +iP 07 l 05 11.8 .3 1.2
15 +iP 03 38 | 06.3 L6 | 3.0
|
—iP 22 18 | 052 | 2.2 6.4
| ‘ | |
22 +iP 15 ‘ 10 12.1 14 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 L 57.4 1.3 1.5
+iS 28 ,  19.4 0.8 0.5
! ﬂ 1
eP 12 46 . 05.8 .3 0.9
—iP 13 50 16.0 0.8 6.5
eP 14 58 4.1 L3 1.5
—ip | 9 45 00. 5 .4 3.5
: : \‘
—iP g 20 57 15.0 1.3 5.5
‘ ‘ |
30 eP 04 13 | 2.8 .o 3.4
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May 1960

Date

27

Phase

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

eP
eS
eP
eP
cP
+1S
—1iP
—iP
+iS
—1iP
—1iP
eP
eP
+1iP
—1P
+1P
+1P
+1iP
+1P
—1iP
—1iP

09
13
08
13

11
13

10

00
00

08
11
15
08
12
19

00
01
23

06
09
11

Arrival time
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Arrival time

Date Phase o R Period Amplitude
h m s s mm
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 | o 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 i 16 29 56. 0 1.2 1.3
+iP ] 21 11 41.8 0.4 1.0
|
June 1960
Date Phase Arrlvalr timel Period Amplitude
h m S S mm
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
+1iS | 17 01.2 ; 2.5
+iP | 14 12 09.7 1.3 | 2.0
8 —iP 19 40 0l.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 : 49 09.3 §
|
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June 1960

(

Arrival time

Date Phase - B Period Amplitude
h m S S mm
16 +iP 03 11 46. 1 0.9 5.2
17 —iP 05 14 31. 1 0.9 6.2
—iP 05 33 38.5 0.7 .1
+iP 17 51 29.8 0.4 2.1
18 | —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
I 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 3 —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
P 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 . Ax:rwaLtlme‘ B i Period Amplitude
h m ‘ 8 | $  mm
2 : P 418 ‘ 5.2 1 1.6 3.0
4 \ eP 03 | 53 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 08 16 520 0.7 | 0.9
i * o 5 s20 0.3 2.3
iN | 48 477 0.6 3.8
6 Cer 15 16 15.4 Lo 31
< eP | 19 88 02.0 0.2 1.0
7 _ip 14 57 | 10.8 0.7 2.0
—iP 18 36 130 0.6 1.2
10 eP 09 | 19 | 137 | 0.9 1.4
11 eP 08 15 | 2.8 1.2 4.9
eP g 12 08 211 : 1.2 } 7.1
13 P o7 | 45 a3 1.4 2.1
15 +iP 05 1 5.2 | 0.6 3.8
20 eP ‘ o 23 318 Lo | 3.0
22 | cP 17 5 | 49.9 0.5 2.0
23 —ip 03 5 404 0.6 10
+iP | 07 43 17.1 0.5 | 5.8
25 4P ‘v 13 31 | 3.3 0.9 3.8
% tir 17 9 289 0.9 2.0
27 L Lip * I 4 46 0.9 7.0
29 [ | 00 36 452 L2 0.2
4P | 6 23 39.7 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
J eP | 03 45 | 36.3 0.7 1.0

39



August 1960

Date

10

13

14

16

21

22

i

Phase

eP

—iP

—1iP

eP

—1iP

—1iP

eP

cP

—1iP

eP

—1P

eP
eP
eP
eP

Arrival time

I

i m
|
22 21 |
23 50
00 20
01 20 |
1
07 54
05 39
14 59
07 59
|
16 | 58
12 36 ‘
| |
03 06
05 03 |
14 ; 54
|
22 57
4 4
i
02 59
13 02
23 | 58
03 51
18 02
\
18 55 |
18 | 35
|

— 33 —

37.

31.

23,

17.

30.

27.

30.

10.

S O w O

Period

S

.6
.3

[&;]

|
|

Lo

mm

(@]

Amplitude



September 1960

Date

€2

10

12
13
14

21
23
26
27
28

i
|

Phase

—1P

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

00
05
23
07
11
08
13
13
20
00
03
03
08
23
23
02
02
08
06

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
12

23
16

— 34 —

16.
23,
12.

02,
Ol.
4].
08.

~ 4+ o CC

— N O e WL — N N

— O

—~

[

Period

S

0.

0.

[ <o N e v]

N O

N

6

7

Amplitude

mm

3.1

L.

[o2lNe s lile o}

_ o = IO —
-+ Q0

8

R A

o = - o
S

S

[
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October 1960

Period Amplitude

Arrival time i

l)atc PllaSC ER ""“‘f—"""‘"" T
i h ;1 m 1 s , s mm
1 | cP | 2 45 | 16.8 | .3 4.0
1 o —ip 0w R CR L4 3.8
P 4o 02 04.2 0.4 1.9
6 —ip 06 19 i 32.9 0.4 | 5.0
+iP ; 13 535 1 42,1 0.8 1 1.9
4 —iP i 14| 55 247 0.8 1.0
- —ip | 16 20 59. 4 .4 8.0
- —iP : 19 or 571 1.6 2.7
7 © +iP ‘ 20 14 07.0 0.9 | 1.8

8 P | 20 | 52 0.6 | L2 8.
9 —iP 08 49 | 414 i Lo | 5.2
[ |

13 | eP 00 53 33.3 | 0.9 | 1.2
P i 06 15 j 29.8 ; 1.0 0.8
14 —iPp 00 | 34 | 14.9 1.2 2.2
| eP or 39 | 52,9 0.5 1.4
—iP 21 39, 03.0 2.2 1.0
17 —iP i 2 56 09. 2 0.7 2.0
20 4P ‘ T 19 02.6 0 15.2
21 - ip o8 57 45.6 0.8 1.2
22 —iP | 08 35 5.6 Lo 1000
24 . —iP ' 04 09 080 1.3 1.6

i i i
—iP | 10 26 | 07.2 0.8 4.2
. +iP 22 40 1.3 0.8 2.0
25 P | 12 2 0 36.3 0.6 1.0
. —ip | 18 38 58.7 0.4 2.0

|

| cp ; 19 34 18.5 1.0 11
: eP | 20 47 1 240 1o .2
27 | P 0 28 | 27.2 0.4 | 0.9
L —iP ﬂ 13 38 22,6 0.9 2.0
’ ip : 2 46 | 39.5 0.7 4.0
28 . 4P ‘ 04 38 13.2 0.3 1.0
. —iP 13 37 45.7 1.0 3.0



November 1960

Date Phase L VVV‘Arrival tirme“ o Period ! Amplitude
h m ‘ S S A“,,_. i mm
- o {
2 P 0| 56 02 | 0.7 I 1.8
P ‘ 7 32 . 207 1.0 0.2
—iP | 9 00 05.7 | Lo | 1.0
cP 19 56 . 48.6 0.3 ‘ 1.0
3 eP ! 10 ol 58.0 0.7 1.3
. —ip ‘ 10 38 30.2 Lo | 1.0
4 —ip ; 18 06 34. 4 Lo 3.0
+iP ‘ 18 % 20.2 0.4 3.0
5 —iP | 08 19 43.8 0.8 2.1
—iP ‘ 08 44 ¢+ 29.0 0.2 1.0
—ip ‘ 15 | 10 | 05.4 0.5 1.2
6 S I 04 | 57 56.0 1.0 4.8
—ip 06 | % 387 0.2 2.0
P 07 | 34 25.9 1.0 1.0
eP ? 14 18 526 | 1.0 2.0
13 +iP i‘ 06 50 05. 1 ‘ 0.3 1.7
+iP 09 40 2.0 2.0 8.0
14 —eP ; 09 47 453 0.9 1.2
16 +iP L 16 o1 | 39,7 g 1.0 3.8
—ip | 19 | 09 061 1.0 2.3
21 +iP 1 o+ 41 492 0.5 2.0
23 : eP 02 01 37.5 0.2 0.8
. _ip 04 19 0.8 0.6 3.0
. —iP 17 05 15.2 0.4 2.1
S 18 09 00.6 Lo 5.0
I 20 24 32.3 0.9 )
cP 29 06 44.6 0.9 1.2
24 . —jp * 05 03 26. 0 1.2 2.0
P 05 37 02.0 1o 1

P | 08 29 . 12.8 0.8 2.0
. —ip : 09 40 388 0.6 Lo
—ip 12 35 28.9 0.5 | 19
25 —iP 20 1 45 16.2 Lo 2.2
26 eP | 04 | 26 04. 2 0.7 1.0
+iP ; 14 39 . 09.4 1.0 1.8
97 “ —ipP 21 34 5.5 1.0 2.0
28 | eP | 14 0| 336 0.6 2.6
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December 1960

Date i Phase ) Arrival time | Period Amplitude
i h } m S : S mm
1 i eP 09 50 45.2 0.3 1.0
¢P 10 52 53.2 0.6 1.0
2 | —iP 22 41 37.7 1.0 1.0
3 _iP 04 43 09.8 0.4 15.0
+iP 19 07 27.8 0.3 1.0
+eP 21 07 39.5 0.5 1.4
iX 27 38.9 2.5 4.0
1 P 07 14 03. 4 0.8 1.9
_iP : 16 00 10.1 1.0 3.2
5 +iP 00 07 15.6 0.8 3.0
—iP 18 09 33.2 0.8 4.0
—iP 18 27 20.0 0.8 7.0
6 —iP 09 08 03. 4 1.0 20.0
9 eP 00 39 34.0 0.8 3.0
+iP 03 11 18.4 0.7 3.0
11 —iP 19 05 47.6 0.8 4.0
12 . +iP 10 15 44.0 0.8 3.0
cP 11 44 30. 1 0.3 2.0
14 —iP 15 02 29.7 0.7 5.0
18 —iP 14 32 18.7 0.8 2.0
23 - —ip 09 53 30.7 0.7 4.0
24 f eP 04 04 54. 1 1.2 4.0
26 4P 04 38 39.6 0.5 5.0
30 —iP | 11 17 00.9 0.4 3.0
31 —iP 00 19 59. 8 0.5 5.0

i
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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 were 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

Date Phase
9 iP
11 —iP
+1iS
12 + 1P
|
20 i +iP
|
|
22 +iPN
i + 1SN
|
26 . +ePN
o %
March 1961
Date ; Phase
_ _ | S
2 f ePE
|
|
7 E +1P
eSE
1 iXE
|
9 } +iPN
10 “ + 1PN
13 —1iP
20 ) +eP
April 1961
Date Phase

29

+1iP

‘Arflval tme _ Period Amplitude
h ‘ m : S S mm
02 ‘ 20 17.3
|
21 l 13 09.1
! 22 | 59.2 1.8 1.0
| |
01 30 | 45.5 1.1 1.0
18 36 39.1 0.4 4.0
22 05 52.6 | L9 2.5
15 24.3 2.8 | 2.1
06 00 38. 1 1.8 \ 1.1
}
o Arrivalﬁtlme e ,,,,,j Period Amplitude
h m l N : S mm
18 | 34 ol.1 |
|
10 22 | 42,5
32 113
571 4.0 20.0
15 | 21 57.9
i
16 42 158 0.7 1.2
| |
20 11 35.7
23 55 03.6 | 0.8 | 2.2
) N - i
Arrival HTSM_ ) ‘; Period Amplitude
h } m s | s | mm
09 39 | 21.8 1.3 3.1




Date

10
11
13

15

17
18
22

24
26

18

20

21
24

26
27
29
30

May 1961

Phase | Arrival time ' beriod | Amplitude
‘ h m ‘ s S mm
—ip ‘ 23 26 ‘ 06. 3 ‘
| —ip | 19 35 | 104 1.0 1.9
| +ecP i 18 50 ] 00.0 | 0.9 0.5
—iP 08 48 1 520
+iP 14 3 . 50.1 L5 1.0
—iP 19 54 | 56.6
—i$ 20 01 59.6 1.4 1.0
+iP 21 3 39.5
| —¢PN 19 49 | 19.3 0.9 0.5
. —iP 17 27 | oLl 1.3 1.2
—ePN 17 44 56. 2 1.4 2.9
+eSN 55 14. 1 1.7 4.0
iXN 447 3.3 5.0
+ePN 18 00 33.2 1.0 0.2
cP 11 50 | 50.8 |
1961
Phase hArrival time , Period Amplitude
h * m S s mm
+iP 05 03 16.7 1.8 1.3
+iP 23 4] 28.9 2.8 2.9
+ePE 14 26 43.1 2.5 1.0
—iP 15 56 10.0
+iP 21 50 13.7 1.1 1.5
iXN 33.9 1.3 2.5
eXN | 22 00 32.0
—iSN | | 4L0 3.5 3.5
+iP 10 55 1 205 | 2.3 2.0
. +iPN 14 06 | 18.0 0.7 0.2
| 4eSN 15 | 19.3 | L5 0.3
. +iPN | 22 22 | 5.2 ‘ 2.1 1.9
. 4ePN | 08 39 | 02.3 ‘ 0.5 0.5
iXN | 40 | 09.3 1.6 3.0
ip i 06 36 320 |
—ip ‘ 16 52 08.9 | 0.6 0.9
—eP 19 47 220 | 14 1.0
—iP 15 07 18.8 | 1.2 1.2
+iP 08 12 09.6
+iP 09 3% 50.2 1.5 .0
—eP 21 20 | 10.4 0.6 0

4] —



July 1961

Date | Phase e Arrival time " Period Amplitude
; | h : m ‘ s ! s mm
1 i 13 23 . 06.7 | L6 | 83
—eP l 22 11| 549 0.7 1.1
X r | 12 34.4 o 2.0
2 —ip 08 57 527 | L3 1.0
—eP 17 00 ; 17.7 » 2.0 j 2.0
3 +iP | o s 131 1.3 0.9
Co4ip 15 o2 sLe L3 2.0
4 ‘ —ip 20 6  40.0 2.3 | 3.1
5 —1iP . 02 36 39.9 1.7 2.1
—iP 02 3L 45.6 | 0.9 | 1.0
+eP - 19 31 | 271 1.0 | 1.0
6 —iP 03 32 56.7 1.3 i 2.0
! eP 13 20 | 57.4 “
¢PE 16 36 08. 3 |
_iP 92 o 56.2 1.8 25.0
eSN 12 13
7 | 4iP 13 23 . 48.9 1.5 2.0
iX 2 04.4 2.2 12.0
+eSE 24 38.8 1.0 L.
—iP 15 0 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 22 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
—¢PE 15 50 57.2 11 1.0
11 _iP 06 04 8.3 1.0 2.0
—iP 09 44 o1 1.3 2.0
+iP | 18 47 20.8 0.7 2.0

— 49



July 1961

Arrival time

Date ‘ Phase Period . Amplitude
i i h i m : s } s ‘ mm
13 . —iP ! 21 09 + 17.9 | 0.8 | 2.0
+iP 21 | 36, 53.5
iXE | 37 | 52.7 1.3 3.0
| ‘ |
14 +iP 10 l 42 | 025 1.3 0.9
! | |
15 +iP 14 06  36.8 1.0 2.0
—iSN | 15 = 49.5 1.5 L5
16 _ep | 13 55 57.6 1.0 2.0
+iS 14 13 54.7 1.6 2.0
—eP ; 19 22 42.0 1.6 2.5
+ir | 20 1m0 333 1.7 2.0
—iP 21 28 - 17.7 1.2 2.6
18 +¢ePE 14 22 43.7 1.5 2.0
19 +ePE 03 56 26.2 2.2 7.0
23 +iP 14 16 141 1.7 5.0
: a
+iP 15 42 50.8 | 1.4 6. 1
i
—iP 22 03 42.9 |
25 —iP ‘ 18 52 4.2 1.6 | 3.5
26 +iPE 09 29 418 1.4 4.0
—iPE 19 51 . 55.2 1.2 5. 4
28 —iP 01 18 46.3 | 1.2 1.5
+iSN 29 | 125 | 2.9 8.5
+ePN | 13 33 29.0 | 1.0 2.0
. +eSN | 43 ¢ 55.0 3.3 L0
| |
29 —iP 6 39 . 47.4 1.7 7.5
+iSN ! 50 | 03.0 2.6 2.1
31 —eP 23 44 3.8 .3 2.7
| , ; |

43 —



August 1961

! 7Arriva17;i;ne - : . .
Date Phase ‘ ‘ | Period Amplitude
{ h ! m | S k S mm
‘ i I
L B | e S N
1 —iP 1 w 52 | 56.2 2.2 7.5
—iSE 06 | 03 ' 588 2.4 4.0
—iP i 07 27 22,0 1.0 5.0
—iSN . 32 | 156 2.5 7.0
o —ip | 0 10 9.2 | 0.6 1.5
f —eSN ‘ 15 ' 49.2 ‘ .2 6.0
! \
2 —cP 03 37 5.8 1.0 4.2
LeP : 0 34 159 1.3 0.9
i . \
5 . 4P 9 39 40.9 1.9 5.7
6 +iP : 04 34 57.3 1.7 0.9
7 L 4ip 12 34 28.8 1.2 3.3
. _ip ! 17 09 51.9 1.2 3.0
8 —iPp | 12 38 143 1.3 5.1
—iP ; 20 38 26.0 0.9 1.1
—eP 22 | 50 1.4 1.5 1.2
9 —iP 16 ; 14 [ 57.1
11 . 4iP 10 37 339 1.4 1.8
L —ip o 17 15.9 L2 | 3.5
. —ep 16 | 10 196 | 1.2 8.2
| —iSE 14 19.4 | 3.6 14.2
C +iP 22 9 1 562 1.6 1.7
. 4+iSN 23 00 . 125 3.6 9.0
i ‘ i
14 —cP 02 27 28.7 | 1.1 1.5
+iP 18 59 18.3 1.7 3.8
—iP 23 41 10.4 | 1.0 3.0
i +iSE 1 51 I 236 1.9 3.9
i | ‘
15 } _ip | 18 52 P30 1.3 3.9
16 —iP j 03 45 L32.4 3.8
| :
—eP ; 16 ‘ 26 39.9 | 1.3 2.9
| |
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August 1961

Date Phase o Awrival time Period | Amplitude
h l m S S mm
17 +eP 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
—iS | 07 58.0 1.0 5.0
18 . 4eP 04 01 53.0 1.4 1.0
 _ip 11 12 57.8 1.2 5.0
19 . 4iPE 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 6 30 02.7 2.5 1.
22 —ipP 09 12 24.6 2.4 5.5
23 +iP 12 11 0l.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 4P 21 56 32.8 1.2 2.8
31 . +iP 02 00 22.1
‘ +iS 09 01.3
‘ +iPN 03 18 23.2 1.8 4.5
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September 1961

Arrival time j |

Date | Phase | Period i Amplitude
: h ‘ m j S s mm
; | 1 ! !
2 i no o 35 1.6 1 2.5
—cP | 17 10 | 54.0 L8 1.5
—iP : 09 | 13 300 0.9 2.9
4 +iP 0 09  0l4 L4 7.9
: +eP 03 27 28.8 2.0 { 2.9
| —iP | 11 | 54 ‘ 37.6 2.9 5.5
‘ —iP ‘ 11 ; 55 53.7 1.1 12.1
. —eP | 22 49 | 226 0.9 1.8
- _ip 15 43 | 16.5 1.5 31
8 ipP : 11 32 419 ;
1 iSN i ; 37 42.6 |
10 iP ? 04 56 08.6 |
—iSN | 05 04 54. 4 2.2 14.0
+iP 11 ; 53 26. 2 1.5 4.0
_ip 15 52 34. 1 1.4 0.9
—ip 18 20 56. 3 0.9 3.0
11 —iP ' L 57 33.7 1.1 2.1
—iP 23 49 ' 38,1 1.3 -1.9
12 | —iP o0 29 113 0.7 4.5
_iP | 05 1 15 | 28.4 1.5 2.7
. —iP 19 3 0 131 2.4 3.5
| e¢SN ‘ 40 17|
13 L 4P 21 29 204 | 1. 7.0
14 1P 1 52 19.9 1. 4.0
+eP 18 18 | 16.8 1.¢ 1.2
17 _ip 23 35 | 05.4 2.0 3.7
18 ‘ ip 03 06 ‘ 35. 1
o —is 5 301 2.0 3.2
19 - _jp 21 40 2.5 1.0 3.0
. 4iSE 45 05.6 3.5 8.0
20 . 4ip 19 16 52.2 1.8 1.2
22 —eP 19 06 01.6 1.0 4.8
—iP 21 35 50. 5 0.7 1.3
23 —ip 08 28 22.9 1.3 2.2
25 teP 22 28 06. 5 1.7 1.8
% —ip | 08 24 15.9 0.7 1.0
27 +iP 1 06 16 03.8 1.2 10. 3
—iP 12 13 19. 4 2.4 11.0
iS 18 08.0
.0

28 +1iP 05 05 48.

N
[}
o
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October 1961

12
13

19

23

Phase

—eP
—1iP
—1iP
+eS
+1P
+1P
+eP

+cP
—1iP
+1P
+1P
+eSN
+eP
—1P
—iP
—1P
—eS
—1iP
+1iP
—cP
1X
+iP
—eP
—eP
+eP
+1P
1X
—15
—1P
—1iP
+1P
+1P
—_eP
—eP
—1iP

10
17

04

07
12
14
05

19
14
22
06
09
02
17

Arrival time

m

49
14

54
04 ‘

52
40
39
36
99
02
20
29
37

34

52
56
49
16
33
21
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November 1961

Date

10

14

Phase

—1iP

—1P
1P

+1P

—1P
—iP
—1iP

—1iP
—eP
—1iP
—eP
+iP
—1iP
+iP

1X
+1iP

+1P
+1S

+eP
+1iP
—1iP
—1iP
+1P
—1iP

h

03

21

03

00
05

00
12
21

11
19
20

01
04
18

02

1i

18

12
21

Arrival time

m S
18 57.6
57 09.5
58 03.2
05 | 56.7
42 13.4
06 49.0
51 42.4
07 12.8
21 | 14.6
01 41.6
21 23.9
7| 140

|

21 36. 1
11 15.0
49 37.5
20 | 00.3

25.5

44 43.8
12 47.5
14 54. 1
55 44.4
2 27.2
25 14.1
23 54.8
50 | 19.9
51 09.9

Period

S

@ N &

w»

Amplitude

mm

2.

6.

W
—

SO ©

&)

—_—



November 1961

Arrival time . .
Date Phase Period Amplitude
h JI m i S S mm
15 +iP 07 | 36 26.7 ‘ 2.3 2.8
|
16 +cP 00 | 58 05.7 | 1.4 1.3
| |
17 +iP | 22 30 05. 1 1.3 3.5
18 —iP n 29 05.1 1.7 5.9
19 +iP 2 34 | 32,0 0.9 10.5
+iSKS 1 4 | 40.5 | 2.1 2.5
—iS 59.9 2.3 4.5
22 +eP 12 28 18.4 0.7 1.1
|
—ip | 15 ; 12 20.4 L1 1.0
+iP ! 16 19 21.1 2.2 3.1
—iP ‘ 20 51 1 24.9 1.5 1.1
23 —eP ‘ 14 32 45.8 1.7 4.3
25 +iP 13 17 59.4 L4 4.0
—iP 14 24 27.6 | 1.4 3.4
—eP 22 21 05.0 L7 2.1
27 iP | 02 00 27.3 2.0
+eS 04  56.1 1.4 0.9
—iP 17 23 311 0.9 4.5
29 —iP 09 | 36 13.7 | 1.9 5.5
30 . —iP | 10 29 0.7 | 1.2 1.0
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December 1961

Date Phase
1 +iP
3 +iP
5 +iP
6 +1iP

—iP
9 —iP
—iP
+iP
+1P

11 ‘ —iP

1 —eS

13 . —eP
14 —iP
16 +iP
17 ~ +eP
—eS

20 +cP
24 +iP

—ecP

25 +eP
26 +iP

+1P

27 +iP

+iP
+iP

28 +iP
29 +iP
30 —iP

13
16
04
04

20)

20)

07

10

21

02
23
08
(023
06
02

23
22
00

00

Arival time Period
m s s !
54 11.0 L2
16 20. 4 2.3
10 34.0 1.0
47 54. () 1.0
59 05.5 1.0
1 28.2 1.4
37 09.3 1.0
27 56.8 2.3
0l 16.0 1.3
40 39.5
43 32.7 0.7
02 12.6 2.3
23 25.8 1.8
11 43.0 L9 |
44 32.0 1.6 |
50) 44.2 2.4 |
39 15.5 1.8
53 09. 1 2.7
53 44.1 1.8
13 36.8 2.5
36 0. 2
22 59. 2 1.8
27 35.2 1.3
58 15.2 2.7
58 41.6 1.5
30 20.0 4.3
08 46.3
59 14.7 3.1

Amplitude

[

3.




January 1962

Arrival time Period
Date Phase ‘f . ernoc
i h m t S S
| | 1
1 ' +iP , 05 | 35 ’ 46.2 1.5
§ 1 ! i
2  +cP | 2 2 | 329 1.4
. —ip 23 18 | 32 1.2
3 ~ +eP f 1 33 39.9 0.8
| —cP ‘ 18 3 03 1.1
4 . +iP a 00 32 1 483 2.2
. —iP 05 53 3.8 1.2
—iP j 08 17 | 583 1.5
_ | !
5 . FeP 00 36 42.6 | 2.5
| | ;
—iP f 12 04 13.2 | 1.6
+eP | 14 43 48.0 1.8
8 —cP | 0l 19 03.4 1.6
|
+iP 05 55 14.8 1.0
9 ~iP (9 51 55. 8 1.3
+iP 13 00 036 2.5

Amplitude

mim

[V

[

(&)

(&)



1966

Syowa Station was reopened in January of 1966 and seismological observation
was begun in February.

The HES seismographs of three components were reset by Dr. H. Horra and
Mr. E. InBE, members of the 7th JARE, and were operated also by Mr. E. INBE.
Seismographs were observed with g=1/5 from February 15 to May 14 and with
#=1/2 from May 15 to January 24 in 1967.

Seismograms were read by a member of the National Science Museum. Earth-

quakes with magnitude larger than 5.5 were listed in this bulletin.



February 1966

Date

22

March 1966

Date

17

April 1966

Date

10

22

Phase

+iPE

Phase

—ePN

—1iP
1X

+iPN

Phase

+iP 1
+iSN |
|

—1PL

—ePKPE

Arrival time

m

18

Arrival time

h
00

20

m

Arrival time

03

12

m

38
43

47

17

23

36. 4

04.9

Period

S

Period
s

e
N

Period

|
i
i
|
i
{
i
{

Amplitude

mim

Amplitude

mm

2.

. Amplitude

mim

[}



May 1966

Arrival time

Date Phase i
| h m { s
1 4P 03 55 29,7
+iPP 56 29.6
—eS 04 00 30.0
+iPKP 14 37 07. 1
|
15 +iPKP 15 05 | 547
!
|
17 +iP 17 08 03. 3
+iPcPE 08 50.9
—iPP 10 10. 4
+iSN 16 00. 7
19 —iPKP 07 % 24, 1
22 —eP 03 05 147
25 +iP 08 41 28.2
+ePP 44 47.9
—iSN 51 42.6
+iP 12 19 25.6
iP 13 29 55.0
+iS 37 24.4

N
onoo

N

SO O

Amplitude

mm

>

— NN NS
5N

@ 0w
[N

(@]



Arrival

ti . .
Date Phase . 1mc - B Period Amplitude
h m s ‘ s mm
b
2 +iP 07 17 ‘ 44.5 1.4 2.8
6 +iP 0l 58 | 33.8 1.2 2.2
—ip | 08 o | 27.0 1.6 3.6
+iPP | 05 | 380 2.6 3.2
+iSKS ‘ 2 | 07.2 .0 13.8
7 +iP 01 12 16.0 2.0 2.0
—eP 14 13 | 36.7 2.5 3.5
i eX 16 | 32.6 2.5 4.0
| !
13 . +iP 07 i 45 40.5 0.9 1.5
- +iP ‘ 18 21 13. 1 1.0 7.6
. +iPP 1 25 05. 1 2.0 4.1
' +iPPP ‘ 27 14.3 1.6 5.4
L +is ‘ 31 20.9 1.6 2.7
| i I |
16 +iP f 20 43 499 | 0.8 2.0
21 —iPKP 23 26 | 02.2 0.6 1.0
22 iP i 20 | 0 | 267
—is ! 49 | 53.5
27 —iPE 1 05 | 40.0 2.3 3.0
—iPN 1o 14 | 201 | 3.0 2.0
—iSN 23 483 | 2.2 4.0
29 +iP 21 59 . 485 | 2.0 3.6
—eS | 22 10 ! 432 | 3.4 3.0
July 1966
s s B — S —
| Arrival ti . .
Date ! Phase vat 1me' Period Amplitude
h } m ! S S mm
R | L
4 —iPKP 18 45 29.2 2.0 2.2
—iPP 49 37.1 1.2 5.6
10 +iP 10 21 27.7 1.8 5.2
—is 31 10.5 2.0 1.2
11 +iP 22 58 46.7
21 +iP 18 44 17.4 2.7 3.4
27 +iP 05 00 35.3 11.2
—iPP 03 22.7 1.2 2.0
—is 10 07.9 2.4 4.8
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August 1966

Arrival time

Date Phase S ! Period Amplitude
% h m S S mm
! | 1
1 . —iP 23 05 | 00.0 ‘ 1.2 | 2.6
| ; i |
. +iP 21 16 | 543 2.0 3.0
| —iPP 20 | 5.3 1.4 2.4
7 —iPKP | 02 32 52,5 2.0 2.4
—iPP | 37 009 1.4 4.3
—iPPP | | 40 340 2.0 2.6
8 —iP ; 10 | 08 38. 1 0.8 3.7
\ | 1
10 —iP 05 13 46.4 | 10.0
. —is 24 04.0 | 0.8 1.2
B +iP 05 25 32.0 | 1.6 | 6.0
< ! ;
16 +iP 18 22 40.3 1.4 5.3
18 +iP 14 45 6.3 0.8 2.0
+iPP ‘ 49 37.3 2.0 10.0
—is 52 12.2 1.6 1.6
20 —iP 21 07 28.0 1.2 1.6
21 +ePN 05 14 01.0 1.6 2.4
22 ePE 17 54 29. 1
—iS 18 04 45.7 2.7 6.5
24 +iPN 07 29 07.0 1.2 1.0
iX 30 04.7 1.6 5.0
—iS$ 38 52.8 | 3.8 5.8
2% ePN 09 19 10.0
eS 29 36.0
28 | _—eP 07 40 | 42,0
1 —iS 49 i 45.6 1.4 1.2
 4iPN 10 15 28.0 1.4 3.4
—iSKS 25 14,0 1.2 2.9
i 1
29 . +iP 13 18 | 243 0.8 1.8
| —iPP 20 i 10.5 ! 2.0 1.4

|




September 1966

Date Phase
| h
[ R
12 | —iP 11
13 —iP l 23
14 C . _iP 1 23
|
@ |
18 . —jiP | 18
20 | 4+ip 09
23 +iP | 18
29 +iP ; 02
‘ +eS 03
October 1966
. e
Date Phase I
h
7 —iP 5 16
is :
|
|
8 | +iP 00
!
11 S 06
12 y —iP 00
i
16 | _iPN 13
+1i$
26 | +iP 18
27 —iPP ‘ 14

Arrival time

06
24
04
29
31

56
06

Arrival time

i m
i

07
17

31

18

0l
06

41

39

— 58 —

24.0

31.9

18.1

42.0

28.4

145.0

Period

N

Period

S

Amplitude

mm
1.4

2.2

3.2

o
e}

2.8

1.4

Nl
N~

Amplitude

mm

12.0

3.6

3.4

N -
N O

3.8



November 1966

Arrival time

Date Phase e e Period Amplitude
: h m S S mm
5 L 4P j 02 | 20 36.9 2.0 3.3
i H
|
10 +ePN ‘ 03 13 11.5 2.0 3.0
—eS 21 50.5 1.6 1.8
» |
12 . 4iPN | 12 01 53.2 0.8 .4
L 1S 1 11 22.3 1.6 1.8
|
|
22 i\ _ePN 07 07 20. 1 0.8 1.3
I +is 12 00.3 3.4 2.5
' 4+iScS | 17 47.3 2.8 8.4
23 +iPN 02 32 01.0 1.4 1.8
—eS 42 | 23.2 2 2.2
@ : i
2% L 4P 02 29 | 443 1.2 3.3
27 | +iPKP 20 32 46.2 1.8 4.0
December 1966
Arrival time .
Date Phase e - o Period
h m ! S s
1 i —~1PN 05 09 40.7 2.4 —14.0
. +iS 19 58.0 4.0 8.2
9 4P 09 45 20.2 1.0 4.0
10 L _ip 1 18 21 24.0 2.0 1.0
14 —iPN | 21 20 42.3 1.6 2.5
—iSN | 31 1 26.2 2.6 4.0
16 eP 21 6 14 2.2 3.6
20 eP 12 36 | 12.4
+iS 44 1 23.0 3.0 6. 1
21 —iPp ‘ 09 04 E 05. 2
—iS 14 | 030 2.8 5.0
23 —ip ‘ 6 02 | 16.8 [
—iS [ | 12 40. 1 4.3 10. 1
—iScS ; | 13 38.3 2.8 6.0
28 —iPN 08 29 36. 2




1967

A new seismological room was built and a three-component long period seismo-
graph was set at Syowa Station. Then the regular seismological observation was
started on the Ist of March. The seismographs were operated by Dr. K. Kawmi-
NuMA of the 8th JARE. Seismograms were observed with g#=1/5 from March to
May and with g#=1/2 from June to December. The reading data were sent to
USCGS throughout the wintering period.
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March 1967

Date

12

Phase

ePE
ePLl
iPE
+ePlL
iPL
+iPL
cPE

eP
+1P

eP
1X

eP
+iP
cP
cP
+iP
+iP

cP
X

eP
+iP
iX

iP
eS

+(‘P
—eP

cPL

+1P

22
04
06

00

02

03

Arrival time

m
31
50
37

49

02

35.
29.
42.
10.
06.
26.
12.

28.
43.

20.

0

S o O

(1]

o

(]

o

jen &V

Period

S

Amplitude

mim

ha
o



March 1967

Date Phase
|
12 cP
iP
eS
13 1P
14 ePlL
ePE
15 i eP
i
; cPN
: eP
i
16 ‘ eP
17 } eP
18 ‘ eP
\
eP
19 | 1P
—eS
eP
21 ; ePN
. —ip
iP
1S
29 . —iPp
eS
cP
28 ePN
30 +i1PL

16

03
19

22

01
16

01

0+

06

20

00

};
|

Arrival time

m

16
22

47

26
47
23
33
21

37
34

01
06

38

— 63 —

|

I .

27

40.
44.

06.
10.

11

0l.

32.

13.

12.
17.

24,
37.

40).

29

38.

[ Nes]

(@]

[&)]

[N

OO

Period

1.8

0.7

‘ Amplitude

‘ mm

—4.2

N
(&1}



April 1967

Date Phase T‘ iArrival time ; ,_.__‘ Period Amplitude
h ‘ m i S S mm
4 eP ; 15 \ 47 | 98 l
9 +iP : 18 54 2.9 | 1.0 9.5
10 —iP | 15 J 15 ‘ 53.1 1.4 5.0
iX 6 | 136 | 1.6 11.5
+iP | 16 | 56 | 13.6 | 1.8 4.0
iX | 57 oL7 1.8 6.5
15 —iPE ‘ 22 | 40 2.1 | 0.3 0.8
16 +ePE | 12 39 16.0 | 1.0 2.1
ip ‘ 14 33 46.6
17 eP ‘ Y 58 . 07.2
iP 1 31 20.9
22 —iP 19 | 54 21.0 | .5 4.3
23 ePN 0o 03 43.0 |
24 +ip 6 | 30 268 | 1.2 1.8
eS | 44 253
26 iP o 55 00.2 f 1.0 ‘
eP ‘ 17 i 52 42 |
ePE ; 18 47 58 |
eP [ 20 21 19 | \
27 ip ‘ 00 6 | 343 ~
eS | : 39 | ‘
eP 10 26 | 09.5 | }
eP ‘ 17 00 . 052 |
eP 20 25 . 59.5 :
iX : 26 035 |
eP 20 52 05 ! ‘
ip | 20 | 55 | 161 |
eS | 20
| ip 2l | 40 | 401 |
28 | iP ‘ 00 54 010 | \
| i o 23 280 | |
|
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April 1967

: .

Date J Phase

28 ;

+1P
eP
+iP
eP
eP
iP
29 | iP

+i1PKP
1X

“ cPKP

eP

Date 1 Phase

ePE
iPE
3 ¢PE
—1iP

¢PE
1X

8 —1iP
1X

ePE

eP
1X

9 +1iP
10 —iP
11 eP

,,,,,,,,,,,,, Amplitude
‘ m { S i ”—vSF mm
02 | 39 57. 1 0.9 2.1
02 ‘ 57 41
04 1 00 ‘ 56. 1 i 1. 4 3.2
13 57 110 |
15 6 19
2 20 59. 1
0l ‘ 6 38.0
04 5 116 .4 2.2
17 12.5 1.3 2.9
12 ¢4 b |
12 45 42 \
19 58 ‘0 i
~ Arival time | Period i Amplitude
’ m : ] s : mm
8 €9 ‘ 37 |
2 a3 |
03 g <0
16 | 18 2.0 0.7 3.1
15 52 920
263 1.0 2.2
18 % 209 0.9 6.0
57 0.6 1.5 5.5
20 c6 4.5
22 41 43
0.6 L5 6.0
21 43 139 0.9 5.1
10| 05 42.8 } 0.8 1.5
14 32 03 ‘




May 1967

: Arrival time ; . .
Date i Phase e e e Period | Amplitude
| ' h m ' S S } mm
3 ip 15 17 06.9
1X 18 56.2
iS 27 09. 3 2.0 5.0
12 —iP 00 0l 00.6 0.6 5.5
—1iP 19 12 02.9 0.9 2.1
13 i1PE 21 44 : 27.2
14 cPE ol 47 41
15 iPE 05 48 07.5
16 —1iP 23 23 08.2 0.9 7.5
19 cP 04 16 32
iX 17 02.8 0.9 6.0
+1iP 05 20 35.2 1.1 4.8
1X 45.0 1.0 14.0
+iP 12 14 12. 1 L4 3.8
1X 40.3 1.0 ‘ 6.0
1P 20 13 48.8
20 iP ‘ 13 05 12.8
+iPN 15 19 39.0 1.2 1.2
cP : 17 31 13.0
21 —iPE 18 57 0.1 1.8 3.5
ePcPE 09.8 1.2 4.8
iPPE 19 00 03.0 2.0 7.5
eSE 06 47.0
i SKSE 57.3 3.0 15
1ScSN 07 08. 6 2.5 9.0
cPSF 33
23 iPN 14 19 40. 1
1P 19 23 59.5
1S 28 57.2 2.3 9
ePcS 20 43.9 2.0 6.5
iScSN 34 15.2 2.1 6.0
26 +eP 02 09 5l 0.9 2.0
iPE 15 19 42.3 1.0 1.0
eP 21 29 45.5 1.2 2.0
cP 22 00 55.0
27 iPKP 17 42 54.3
28 + 1P 15 14 25.5 1.2 ‘ 19
29 +iP 15 19 50.8 0.8 2.5
31 —1iP 0l 15 27.3 0.2 1.9
1S 31.6 ‘
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June 1967

I ey "u ) : B | }
Date ; Phase . Arrival time o ,,v___i Period ( Amplitude
‘ h m ‘ s ‘ s mm
— o - - ’
1 . —iPKP 03 | 56 | 12.8 1.6 5.5
| | |
2 —iPE 0 42 | 558 0.7 4.5
+iPE S 13 415 | .5 5.5
+cPE 15 45 45.5 2.0 4.5
{ ePE ! 17 1 24 30
| ‘
3 ePE 04 48 1.5 |
. _iPE 07 | 48 | 05.0 1.4 4.9
| i
4 . +iPKP 05 k 46 27.8 0.3 2.8
| ip noo # | 189
j ePE 12 19 38 |
v ‘ ; |
’ —iPE | T 25 | 26.5 1.4 1.5
| cPE 17 13 10.5 2.0 | 3.0
| ¢PE, 18 27 . 275
| 4iP | 19 13 415 1.0 ; 11
g ¢PE 20 36 49
1 i
J cPE 22 06 28
!
5 I | o 34 041 2.0 3.5
ePE 05 55 31
ePE 06 | 23 33.5
iXE 24 05.5 1.0 5.0
‘ iPE 15 26 21.9 .3 1.9
| ¢PE 6 04 07.2
|
+iPE 17 37 00.9 2.0 5.0
eSE : 54 28
6 | ip 06 48 21.0
cPE 4 32 09
ePE 21 ‘ 35 21

— h7 —



June 1967

| Arrival time N .
Date Phase P | e S Period Amplitude
l h m [ S S mm
S, S e f,,,._ — \ L S
8 T 13 34 | 3.6 |
+iPE 19 30 055 1.4 4.5
iPPE ‘ 31 50,1 1.7 8.5
iPPPE | ‘ 32 47.7 .3 5.0
—iSE | 37 03.8 Lo | 8.0
i ? !
ePE 21 16 22.3 |
+cPE | 22 | 40 37.5 1.6 5.5
9 iP | 20 17 14.2 |
10 iP 05 36 49.4 ;
: !
iP i 14 0 40.4 §
iX j 19  09.8 ;
+eSE | 20  29.2 | 2.1 3.5
! i |
1 eP , 04 | 20 | 44 ‘ |
|
¢PN 22 | 06 | 55 |
; | |
12 iP 00 42 292 0.9 | 2.1
iP : 05 26 26.0
+iSN ? 30 | 47.0 3.5 8.2
ePN | 22 50 57
13 ip f 15 52 13.0
—iPE 6 02 22.8 1.3 2.5
14 | 4iPN 05 19 52.5 L5 4.0
16 P | 05 52 (6.5 1.7 4.5
17 —iPE | 05 05 07.2 1.8 7.5
iPPE | 55.5
ePcPE 08 29. 1 1.0 36.0
iSE | 09 50. 1
iSSE | ¥ 10.5 2.5 28.0
iScSE 14 33,2 3.6 12.5
19 eP 15 16 47.5
20 | ePE 00 26 21.5
21 ‘ cPE 07 59 35
23 ~ +iP ‘ 21 42 459 1.8 9.0
5

| iX ‘ o512 1.2 13.

— 68 —



June 1967

Date

24

26

27

28

29

30

Phase

+1P
eP
eP

cP

+1iP
iPE
ePE

—1P

ePE

ePE
+ePE
cP
iS
eP
1PE
+iPN
—iP
—iPE

iP

+iPE
+iSE

+iPE
ePE

+1iP

1PE
—iPE

01
10
13

22

07
13
21

00
10
12
14

04
16

18
21
23

03
17

Arrival time

m

11

54
18
49
54
27
25
38
43
58

38

48
58

55

29

04
33

26.

35

55.
20.
26.
32.
18.

57
19

34.
49.

49

58.
18.
57.
34.

21.

32.
34.

32

31.

0l.
20.

[&;] ()] ©

[N&)] (=} (o]

S 0 o A

Period
S

N —
(S R, ]

Amplitude

2.

13.

mm

2

(S5 &)
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July 1967

| Arrival time Period Amplitude
Date Phase . : :' . ‘ . - ~; . r’;m
| _ | | -
1 | iP 07 a4 06
i YR 38 . 43.2 1.2 3.0
iX | 39 . 07.4 1.2 6.5
ePE 5 24 07.5
ePKPE 2 00 12
2 P 07 | 6 | 3s ,
+iPKP 12 44 5 36. | 1.7 4.5
cPE | 14 18 29.5
+iPE 19 44 43.4 | 1.6 4.5
iX | ‘ 52 435 L5 4.5
+iPE 2l 6 | 201 | 16 | 45
ip 23 41 | 57
3 ip 0l 5 40.8
iPE | 10 6 010
| +iPKP 12 55 347 1.4 1.0
! +iPE 17 03 22.3 1.7 3.5
; S 17 29 12.5
4 +iP | 13 13 29.9 | 0.4 0.5
4P | 14 27 16.6 1.6 7.5
5 cPE ‘ 18 31 06 \
—iPE 1 19 54 4.1 Lo 1.0
| ip ‘ 21 | 2%  56.3
9 | _iPE | 7 03 18.9 | 0.9 2.5
10 +iPN 08 42 8.2 | 1.0 2.0
_ipE ! 2 12 3.3 1.3 4.2
iXE | e 59.7 | 1.2 4.5
iPPE | | 14 4.0 1.0 6.0
—iSE | 20 35.6 | 2.4 3.5
1 ip 19 } 31 19.4
1 | iPE | 0 03 46.8 |
iSE | | 07 06.8 | 0.8 3.5
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July 1967

Period . Am plitude

Date Phase
h m s | s i mm
1 —iPE 01 45 45.3 1.0 3.0
—iPE 03 37 457 Lo 2.5
i i | : ' :
. +iPE 08 16 59.2 L2 4.5
‘i —iPE | 10 12 24.9 .5 | 2.5
! ePE 19 00 37 |
i : i
12 | ePE 10 54 50.2 |
iX 55 18.5 1.2 5.0
—iPE 13 55 027 1.2 3.5
15 . 4iPE 2 37 19. 3 L2 4.5
ip 13 38 54.3
+ip 14 55 52.9 1 0.9 1.5
1
eP : 23 55 165 |
| ! '
16 eP | 03 00 26.0
| ¢PE 09 | 24 | 52.8
+iP 09 53 2.8 0.9 4.0
iX 54 ‘ 11.7 1.4 3.5
eP ‘ 13 47 29
i ixX | 48 01.7 2.1 16. 5
. +iPE 16 52 41.0 1.1 1.5
| iXE | 59 06.9
17 . —iP 09 2% | 16.3 L 1.5
19 ' —iPE 18 21 54.7 1.8 7.5
| iX 22 14.0 1.4 7.5
20 © 4iP 01 45 997 1.2 3.5
. +iPE 13 22 0.9 |
§ iPcPE ! 57.2 0.9 8.5
iSN | 31 23.8 2.0 7.5
eP : 15 50 03
eSE 16 00 = 36 | |
22 —iP | 13 58 381 | 0.8 3.3
ixX | : 59 19.5 L5 4.0
eSE 14 | 03 34
P ; 17 15 3.0
ixX | | 16 10.7 2.8 14.5
iX : | 26 55.2 3.0 6.0
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July 1967

‘ Arrival time . .
Date Phase — e - ! Period Amplitude
. h m S } s mm
| e ] 1 -
22 —iPE | 20 50 24.2 ! 0.9 1.
+iPE | 21 27 01.2 ]' 1.1 1.2
ePE | 21 51 51.5
23 eP 03 | 21 30.5
eP % 04 22 03 }
25 eP 14 09 | 36.5 ;
26 +iP ' 06 42 | 53.4 1.3 3.0
—iPE 19 58 54.3 1.2 3.0
97 —iP : 01 24 51. 1 1.5 1.5
+iP ‘ 11 50 54.6 0.9 1.5
28 +iP 14 37 34.9 0.8 2.2
+iSE 47 18.0 1.5 3.0
+iP 18 45 ‘ 06. 1 0.8 3.8
+iP 20 18 447 1.3 4.0
_iP | 23 51 | 55.3 0.9 5.0
29 eP ! 00 23 ‘ 1.5
iP ‘ 0l 09 | 10.0
+eP 05 07 . 56.0 1.0 1.2
eP 08 27 545
+iP ! 0 38 | 12.8 3.0 1.5
iX : ‘ 42 ‘ 34.9 | 2.9 9.0
—iSE 48 4.2 | 2.0 5.5
iXE 49 | 16.8 2.6 7.5
30 ePKP 00 17 | 55
—iP | 06 29  25.3 1.6 1.5
! | i
eP | 08 % 27
+iP ; 10 57 . 417 1.1 8.5
iX 1 5 . 32.7 1.4 13.0
; —iPE \ 13 48 | 2.3 | 1.4 1.5
! iX 1 i 49 12,6 1.6 4.5
i iP \ 17 3% 39.1
eSE : % 12
—iPE 22 27 ' 53.3 1.0 0.8
iX | * 29 . 26.5 1.8 4.0
—iS ; 3 32 53.4 2.0 4.0
31 ; eP i 14 21 38.5
! ePE 18 13 24.5
: eSE : 17 16
ip ‘ 19 13 207
+iPE 19 30 | 29.1 1.0 2.2
ePE 21 03 | 16
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August 1967

Date i Phase o 4_:/%{1‘1“"2“1?{“677 o Period Amplitude
i h m S S mm
1 +iP 01 26 23.4 1.1 4.5
eP 03 38 19.5
| iP ‘ 03 41 19.4
. P 0 13 57
| | ; :
—iPE o 53 10.6 | 1.2 2.5
+iPE 14 38 53.6 1.4 2.2
‘ |
ePE 16 15 53.5
—iPE 17 13 | 582 0.8 2.0
—iPE 19 57 26.0 1.° 1.7
2 . 4iPE 03 42 06.9 0.9 2.0
| —iPE 12| 28 14.6 1.0 1.1
i
+iPE 17 14 21. 4 1.0 1.0
—ipP ! 22 22 47.7 0.8 2.2
3 ip ‘ 03 06 08.5
4 | —iPE | 04 00 24.4 1.4 2.1
ePE ‘ 09 05 06. 5
6 —iPE 09 42 58.3 1.7 2.5
cP 15 08 06
+iPE | 17 58 16.6 1.6 2.5
ePN 18 19 13.2
1 !
eP 19 1 38 04
cP 23 12 1 04
7 —iPE 15 54 25.7 1.3 2.5
!
—iPN : 17 [ 19 03.7 1.3 1.5
ePE 23 30 05
, 1 \ |
8 ePE | 14 17 | 10
? 3 i
. —iP : 20 24 31.1 1.5 1.0
| !
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August 1967

5 | Arrival time | p o .
Date | Phase ; 7 | - Period | Amplitude
i ! h i m { s ‘ S ; mm
9 +iP | 08 | 32 27.4 1.1 3.5
iPcP : 34.6 0.9 10. 5
iSE | 42 36.6
eScSE ‘ 53
‘ :
eP 20 52 175
ip ; 22 27 040 |
ip ‘ 22 53, 19.5
ePP ‘ 314
ePPP | g 39.0
_is ; 1 5 | 19.6 0.6 3.5
iX j 26,0 1.0 14.0
10 eP i 16 6 03
11 —iPE ! 03 08 47.6 2.0 1.5
—iPE 13 33 15.0 1.2 2.5
12 iP 00 09  40.8
l eP 02 56 41
‘ —iPE 06 21 25.6 L0 1.5
‘ ePKPN | 07 o | 25 |
|
+iPE 09 51 54.2 1.5 6.0
iPPE | 54 58. 4 1.4 13.5
| 4iSE | 10 0l 58.8 3.8 18.5
; eScSE | 02 19
| iPPS . 03 03.3 3.3 15.5
|
P 12 43 48.5 1.8 5.0
. +iPE 13 16 03.2 L1 1.5
ip | 19 02 18.6
+iP 20 15 33.4 1.3 1.5
13 i —iP 01 46 04.1 0.9 ; 1.5
| eS 56 35
i
i
; eP 04 37 31.5
| 4iPE 04 58 51.4 1.3 2.0
iPE 06 06 34. 4
| ip 16 37 22.1
| S 40 35.2
|
i iPE 23 55 09.2
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August 1967

Date

14

16

19

Phase

+iPE

eP
—iPE
+iPE

iP

iP

—iPE
+iSE

ePE

—1iP
1X

+i1PE
+iPE

ePE
ePE

—iP
ePN

eP
eS

—1iPE

—1iP
iX

+i1PE
+1iPE

+ePE
iX

—1iP

+iP
—iSN

iP
—iSE

ePN

h ;

12

07
15

ol
15
17

19
19

03
16
17

19
19
20

23
23

18

19

08
15
15
16
16

Arrival time

32
07

01
50

49
54

09

31
33

04
53

51
59

23
39

29
34

03

31
32

04
03

36
42

34

41
52

54
05

14

39

42.
44.

40.
12.

47.
34.

32.

S O 9w

S s N

© oo N=-

(=)

- © @

(S BN
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August 1967

Date

21

22

23

24

26

27

28

30

31

Phase

iP
+1P

iP
+iPE
+i1SE

iScSN
—1iP

eP
—iPE

ePE

iP
eS

+iPN

1PE
+1PE
+1PE
—1PE
iP
1P
—iPE
1PE
+iPE

—iPE

07

12
13
17

00
14
19
19

00
01

m

34

27
14

07

27
30

34
29
22
49

33
08

07

30.

48.
47.
44.

46.

33.

)]
5_;1

NN —

S © o O

o

~

—_

© ko=
© b —

Amplitude

mm

o
— o




September 1967

Date Phase Ar_r_{val tﬁune e Period Amplitude
h m ! S s mm
1 eP 00 41 05.5
+iP 03 43 55.0 2.1 2.5
—iSE 54 08.6 2.1 2.5
iXE 36.0 1.9 6.0
iP 06 40 45. 1
—iP 15 30 50. 8 0.6 0.5
ePE 18 12 50
eP 18 33 50
—iPE 19 03 38.4 0.8 1.5
+iPE 19 36 10.8 1.4 1.5
iP 23 50 25.6
2 —ip 01 35 44.4 1.3 4.5
iX 36 04.2 0.8 9.0
+iP 02 04 06. 5 1.1 2.0
+iP 07 08 19.8 1.0 1.0
iP 14 22 15.8
iP 19 09 14.2
eS 13 33.8
. +iPE 20 48 | 29.6 0.9 1.0
eP 23 12 15
3  +iP 03 42 12,6 1.2 1.5
i
iP 16 27 49.5
| ip 16 39 345
| ip 19 07 | 43.3
+iPE 20 12 07.9 1.0 1.5
iP 21 20 | 27.6
iPPE 23 52.5
iSE 30  56.6
eScSE 31 08
4 iP 04 03 | 19.8
iPcPN . 40.8 1.5 1.0
—iSE 12 381 1.7 2.5
iXE 14 135 2.9 6.0
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September 1967

Arrival time

| . .
Date l Phase o i Period Amplitude
g i h m S S mm
4 eP | 04 42 52
ePN 14 23 38.5
i XE 24 12.2 1.3 5.0
ePE 15 19 28
+iPE 18 49 08.3 1.6 1.6
—iPKPE 19 49 1.4 0.8 1.0
6 —iP 07 43 15.9 1.8 3.5
S 53 39
iPE 09 19 03.6
ePE 20 22 25
iPE 21 14 18.3
7 —ip 07 25 08.6 6.0
' 4iPPE 28 29.5 2.0 6.5
| ePPP 30 23
. +iSE 35 38.7 2.5 7.0
+iP 09 45 04. 3 1.2 1.5
—iP 1 19 13.1 0.8 4.5
+iP 14 04 39.5 0.9 1.5
8 iP 03 17 16.9
+iP 03 48 31.1 0.9 5.5
eP 05 37 14
—iP 08 17 38.9 1.0 2.5
ip 09 10 40.2
cP 16 03 25.0
eP 19 22 58
cP 22 56 05
9 iP 10 16 52.6
iX I8 19. 8
iS 25 11.6
P 16 53 49. 5
eP 17 0l 39
10 —iPE 13 10 39.6 0.9 2.0
1 +iP 04 49 43,1 1.2 1.0
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September 1967

Date

11

Phase

iP

1PN
+1P

eP
+i1PE
—1P
+eP
+1PKP

iP

+iP
eP
iPE

—iPN
iPE
1PN
ePE
iPE

+iP
ipP
1P
iS

cP
1SN

iPE

cPE
¢SE

+1iPE
1PL

+iPE

00
04
10

18
19
20
20
19
20

00
03
04
07
12

19
20

Arrival time

— 79 —

32.
37.

42

22.

39

25,
27.

22,

S ©

o O N

—

)

[$7]

(7]

Period

S

© oo o O

1.6

1

Amplitude

mm

N
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N
]



September 1967

—— T arival t . .
Date Phase _WV!{ZLT:E_m'niiAF Period Amplitude
h m s | s mm
. B A
16 ip i 22 58 08. 4
ip 23 47 16. 1
17 iP ; 00 38 31. 1
ip 08 17 43.6
+iPE 8 46 | 33.6 1.5 4.0
18 ip ! 15 46  05.6 \
iSE | | 56 55.5 :
ePE 22 51 22
19 l iP | 00 57 | 39.5
| ePKP | 11 15 08 3
|
. —iP 12| 51 32.4 6.5
+iSE | 56 24.5 3.4 6.5
| !
20 —iPE | 09 | 48 41.3 .5 | 2.5
eS g 55 2
iPE | 0 40 ' 214
—iSE 48 345 4.5
ePN 15 16 19 |
| iPE | 16 42 | 406 |
[ iSE 7 |
| iPN 19 41 42.6 |
e ’
23 +iPN 07 08 | 17.8 L1 4.2
. +iPN 07 I 340 | 2.1 4.0
| ¢PE 22 | 05 48
3 i ; |
+iPE 23 03 5.0 .3 1.5
| |
24 | ePE 23 43 58 |
| | | | \
25 ¢cPE 17 38 04 l |
ePN | I8 . 06 | 16 |



September 1967

Arrival time . .
Date Phase ‘ ] ; Period Amplitude
‘ h ’ m ' S S mm
26 ePE 01 } 23 38
iXE 24 51.0 1.5 11.5
—iPE 11 292 01.8 1.6 3.5
iPcPE 34.9 1.0 10.0
—is 30 41.7 2.0 2.0
—iPE 12 30 31.6 0.9 2.5
—iPE 16 22 27.7 1.1 5.0
ePPE 24 40.3 2.3 6.0
—iSE 30 33.3 2.8 4.0
27 ePN 0 46 32.5
—iPN 17 19 39. 4 1.3 5.5
28 iPN 05 20 05. 1
29 iP 15 03 40.8
+iP 17 37 | 0.8 0.9 | 3.0
—ip 22 30 | 408 1.3 3.0
30 eP 05 03 21.5
eP 14 27 | 40
+iPE 15 43 16.3 1.6 3.0
|
iP 17 26 40.9 !
—iPE 17 44 23.3 0.9 2.5
eS 54 02 i




October 1967

‘ ‘ Arrival time |

Date 2 Phase o Period Amplitude
‘ h m ! $ S i mm
| cP ' 04 22 05 | |
9 +iPE 17 15 97.7 3.1 4.0
3 cP 13 31 27 |
P 18 33 335
4 iP 08 57 05. 1
ip | 10 16 08.6
¢PE 11 19 24.5
iP 17 34 30. 1
iSN | 45 36.7
5 ¢PE 06 42 18.0 |
+iPE 07 13 04.6 | 0.9 1.0
—iSE 16 31.5 0.9 3.0
+iPE 08 07 53.1 0.7 3.2
+iPE 08 29 5.1 1.0 2.5
+iPE 09 07 4 0.6 2.0
cP 12 06 47 |
6 ip 09 06 41.2 |
iP 10 35 03.3 0.8 2.0
7 —iP ol 25 09.9 1.2 2.0
+iP 0l 53 14.1 1.4 3.5
+iPKPN 08 47 32.4 1.0 1.0
+iPKPE 09 2 21.5 1.0 1.5
+iPE 1 16 10.4 1.0 2.0
iPE 13 30 92.4
¢PN 16 41 10.5
8 iP 18 21 26.2
+iPKP 21 28 43.6 1.0 1.5
9 +iPE 02 27 30. 2 0.9 2.5

8 —



October 1967

Date

11

12

13

14

16

17

Phase

i1PE ‘
ip ‘
¢P
cP

1P
+1SE

i PKP

1P
1S

1P
1SE

iP

—iPE
+1PE
—iP
iP
—1PE
P

eP
eSE

1P
1P
1P
1PKP
iP
+1PE

iP
+1SE

+iP

18
20
00
02
06

18

19

06

17

13
14

20
21
01
14
19
22

23

Arrival time

m

23
09
51
44

46
56

12

44
53

10
13

03

&)
[&2]

22
00
10
26
39

20
08

31
49
30

17
27

47

_ 83 —

29.

20
38

41.
02.

29.

02.

24,
54.

)
=

[}

o @
o AW

S © s

(&)

SRS

el

o o o] © - ]

Period

S

2.7

1.1

2.2
2.0

Amplitude

mim

(=N



October 1967

Date

19

20

21

22

23

24

25

Phase

iPE

+iP
1X

1P

+1PE
1XE

—iPE
—1iP
1PKP
+iPE
+iP
+1PE

—iPE
iSE

i1PE

1P

+iP
—1iP
+iP
iP
cP
+iPE

ip
1SE

eP

03
16

00
02

17
18
22
01

Arrival time

49
01
15
44

08
13

40

10.

42.
46.

35.

48.
05.

38.
35.
29.
26.
52.
46.
24.

- [NeNeo] [&v] ~NOo

N OO

[—

39.2

09.

36

51

Period

S

o

—

DN —

[0

[l &,]

(@]

Amplitude

mim

3

(S BN ]

)

@ X oo

€]

[&)] 6, Nean} (&4} o

oo



October 1967

Arrlval time

Date ! Phase oo - I
‘ h I m
25 : iP 03 33
‘ ip 05 91 ‘
| i PE 09 F 27 ‘
iP 16 23
26 +iPE 02 15
iPE o8 | 10
 4ip | 09 30
iP 17 04
‘ iX 05
, —iS 15
| iPE 18 924
27 iP 20 37
28 +iP 00 35
cP 02 39
P 10 56 |
—ip 18 34
iP 23 03 ;
29 i PE 00 19
—ip 05 30
+iPE 12 43
iX 47
+iP 13 10
+iP 16 4]
eP 21 20 |
_iPE 21 2
_iPE 29 59
31 iPN 08 32
PP ’ 08 33 |
. _ipE | 09 54
ip 17 i 38

- i‘ Period \ Amplitude

S | S l mm
51.1 ;
48.3
8.1 |
07.3
57.3 : 1.5 | 3.0
11.3 | J
59.7 ‘ 1.1 3.0
5%.3 |
1.4 Lo 10.0
17.6 2.1 5.5
43.4
50. 7
34.6 0.6 2.0
07
34
51.6 0.7 1.5
29.8
53.2
42.2 0.8 1.0
00. 2 0.8 1.5
24.8 1.5 4.0
47.2 1.1 1.5
45,1 1.0 0.5
19
53. 1 .5 1.5
38. 3 1.7 1.0
09.3 ‘
29. 3 ‘ |
19.6 1.6 5.0
11.5 ‘




November 1967

Date | Phase ﬁ\”iva] timc‘ 1 Period Amplitude
i | h : m ; S S mm
1 iPE “ 01 33 02.8 1
. 4ipE 054 3.9 L7 | L5
+iP | 15 12 7.7 0.8 1.5
ip | 17 32 00.6 |
eS | 41 8.5
ip ; 9 09 4.3
| : |
2 ‘, ip 05 | 30 | 389
; iXE 3 195 2.9 9.0
+iPE 06 07 16.6 0.9 | 0.5
iP o7 03 423
+iP | 08 36 ' 08.8 1.0 2.5
iP 08 47 49.7
+iPE 10 44 7.1 1.8 2.0
3 —ip 07 28 49.9 0.9 1.5
iP 5 07 45 . 02.7
—iSE | 55 - 07.1 2.6 2.5
—iPE 08 % 20.9 1.1 | 3.0
—ip 08 28 50. 8 L6 1.5
cP 08 1 11 08
+iPE i 36 18.5 0.5 | 1.5
. —iPL | 17 36 36.7 0.6 2.5
| ip | 22 44 03.9
iSE 48 57.3
4 iPE 01 38 24.3 F
| ePE 08 05 07 |
N 0823 03 |
+iPE | 0o s0 | 335 1.0 2.0
ip 14 0 | 09.9
is | 50 545
| iX | 53 | 289
5 P 08 17 47
i |
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November 1967

Date

10

11

16

Phase

+iPE
eP
iP
iP
+iPE
+iPN
—iPE
—1iPE |
+iP
—1iP
+iPE

iP
—iSN

—iPE
iP

ePN
iXN

iPE
+iPE
eP
iP
| i PE
. 4iPE

h

14

07

21
04
06
21
0l
02
03
18

08
21

22
01
02

08
09
13
03

06
07
07
08
08
10

Arrival time
m
01

44

43
52

00
30
22

— 87 —

Period

S

[e -] B S w

o

Amplitude

mm
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November 1967

| ’ . . V
| Arrival time _‘ Period Amplitude

Date ‘ Phacse ‘* SR
i h \‘ m \ S ‘l S mm
17 eP 12 16 ‘ 34
ip 18 12 50.1
—iPN | 18 52 | 3.6 | 1.8 1.5
18 ‘ —iPE ‘ 07 32 18.7 ‘ 0.7 1.2
iP 15 5L | 367 ,
—eP : 22 35 I 05.0 | 1.2 ‘ 2.5
19 iP | 17 19 42.8
eP 17 41 40
20 ; ePN 01 33 09 ‘
t iPN 02 52 546 |
. 4iPE | 07 39 32.3 0.5 1.0
- _irE 08 02 44.0 1.8 1.5
21 ip | 08 44 40.8
_iPE . 00 483 1.1 1.0
+iPE \( 11 44 43.6 1.1 2.5
eP 14 26 48
eP 17 02 07
+iP 18 5 50 .o 2.5
iP 20 | 12 30.9
ir 20 24 45.7 ‘
22 . —iPE l 04 10 221 1.1 1.9
+iPE 04 52 246 1.1 1.5
+iPE | 06 19  48.6 0.8 1.2
—iPE 09 08 | 48.5 1.1 1.5
ePN 09 24 38
ePE 15 314l
iP 21 16 23.2
23 | ePE 04 50 | 33




Date

23

24

26

27

28

29

30

November 1967

Phase

iP
1X
—eS
ePN
+1iPE
iP

cP
iXE

+iPE
+iP
1P
+iPE
cPE
+1iPE
+i1PE
iP
cPE
—1iPE
—ePN
ePN
iP
1X
eS
+ 1PN
eP
iP
+i1PKP
+1iP

iP
+1iS

+iP

Arrival time

h

08

11
13
13
15

05
11
11
05
16
21
07

12
13
12
15

15

07

14

15
16

21

!
: m

48
49
58
39
08
31

08
10

04
01
06
16
24
31
38
43
45
32
39
13
08

09
12

52
05
10
42
26

59
09

18

Period Amplitude
] s mm

26. 1

19.1 2.6 12.5
45.6 5.5 1.2
37

35.9 1.2 3.0
54.0

04

50.0

38.3 1.0 1.2
15.0 1.2 2.8
17.7

18.7 1.0 2.0
36

34.8 2.0 2.5
03.9 1.5 3.0
55.8

15

57.9 1.3 1.0
04 1.5 1.5
28

26.9

52.5 1.7 14.0
29.5

47.0 0.6 0.5
25.5

57. 1

28.1 1.3 1.0
23.8 1.0 0.5
40. 1

07.7 1.8 4.5
32.7 1.1 1.5
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December 1967

Date Phase 1 Afrival tirlee | Period Amplitude
‘ h | m ‘ S 5 8 mm
1 _iPE 07 13 205 | 1.2 2.0
+iPE o 9 o052 | 1.0 1.5
| ip ‘ 07 ; 26 - 04.5
—iPE 08 26 06. 6 1.1 1.2
iPKP | 4 16 24.9
iPE 15 13 01.2
+iPE ¢ 16 | 46 34.2 1.3 2.0
+iPE | o1 50 53.3 0.6 3.5
2 ePE 00 53 56
—iPE 07 33 59.9 Lo 1.2
—iPE | 09 24 | 397 | L5 3.6
 4+iPE 16 34 05.0 | 0.8 1.8
f iSE ‘ 37 09.3 ‘
. —iPE | 21 55 | 50.7 | 0.7 | 4.0
3 . _iPE ’ 08 57 08.3 Lo 1.5
4 iPE | 00 52 14.5 |
iPN } 09 55 13.7
ir 0 | o0 07 |
ip ‘ 1 03 ' 47.9
iP | 15 37 35.9
5 eP | 04 43 345
—iPE 07 08 416 | 0.9 6.5
—iP 19 49 0.7 .5 1.2
6 ip or | 18 473 ‘
iP 03 14 36. 1
—ip 05 15 28.2 1.0 3.2
iP 09 53 52.5
iP 13 29 55. 2
+iPE 14 53 32.9 1.2 5.5
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December

Date

10

11

12

13

14

1967

Phase

— 1PN
1P
+iPE
iP
—iPE
—iPE
iP
eP
ePE
+1iP
+iP
+iP
+iPE
—iPE
iP
iP
ePE
—iPE
+1iPE
—iP
iP
iP
—1PE
+1iPE
iP
+iPE
eP

+iPE

Arrival Time

m

06

02

34
22
21

— 9} —

Period
s i s
- ;

19.7 ‘ 1.0
21.6
18. 1 0.6
14.5
10.6 ‘ 0.5
17.3 ! 1.0
17.7
27
28
52.0 1.0
26.5 | 1.8
49.9 1.2
10.0 1.6
38.0 1.9
14.7
52.8
33
49.0 1.1
22.1 1.8
35.2 1.5
10.8
54.3
30.8 1.7
48.5 1.5
16.3
06. 3 2.0
32
33.1 1.6

mm

2.5

N
(&3]

Amplitude



December 1967

Date Phase i LA”ival ‘ime‘ Period Amplitude
\ h m ! S “ S mm
16 iPKP ‘ 21 13 a4l
20 —iPE no 47 246 1.2 1.5
_iPN T 21 . 36.8 1.3 2.5
21 ‘ iP i 02 37 18.0
—iPE ‘ 16 32 089 | 1.4 2.2
+iPE 7 57 52,5 1.6 2.5
22 eP 23 5 | 315
PP , 23 21 10.1
+iSE 30 55.4 2.0 1.5
23 iPN | 10 33 14.9
ePE 12 34 21
24 ; —iPE 18 48 00.6 1.1 3.0
| eP 20 22 36 |
+iSE | 31 59.3 | 3.0 6.0
25 iP o1 36 | 542 |
—iSN | 8 | 023 l 3.0 13.0
iP 0 53 30.2
+iSN | 1 03 14.5 5.0 3.5
iP 2 22 56. 1
eP 14 53 23.0
26 | ip o7 3 36.7 |
+iP 09 06 02.7 2.0 ‘ 2.5
27 —iPE 06 | 07 26.4 1.2 i 1.0
iP | 06 | 33 . 55.8 | |
eS ! 36 53.5 |
ePN ‘ 08 57 56.5 |
iP 09 | 29 43.4
| iS : 39 20.2
eP | 10 26 46
ePE noo 10 59
P 12 05 40
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December 1967

Date Phase Arrival time ‘ Period Amplitude
h m S i S mm
27 —iP 16 35 33.7 | 2.3 3.0
+eSE 46 05.5 4.5 7.5
eP 22 44 02
28 eP 00 ’ 49 39
—iPE 11 ‘ 25 07.0 i 1.6 ; 3.0
29 iP 20 42 18.7 |
30 —1PE 01 10 52.7 0.8 3.5
ip 07 58 49.0
—1PE 13 52 35.9 1.3 1.5
—ePE 14 24 01.7 1.5 4.5
—1PE 15 26 35.7 1.6 3.5
31 iP 02 38 50. 3
—1iPE 08 12 03.8 0.9 4.5
iP 09 47 06.7
+i1PE 16 54 03.7 0.6 1.0
iP 22 02 51.4
January 1968
Date Phase lArrival time o “ Period Amplitude
h ‘ m s ‘ s mm
1 iPE 21 | 42 26.3 '
2 +iPE 00 34 34.7 1 1.5 4.5
ePE 10 56 02
iXE 57 34.8 | 1.0 5.5
iP 22 56 35.6
3 ‘ +iPE 02 08 23.2 1.3 6.5
eP 07 54 04 ‘
i PE 10 19 33.5 ‘
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January 1968

Date

(2]

NO

12

Phase

+i1PE
—1PL
cP
iPE
+iPL
1P
—1P
cP
1P
iP
ePL
cPLE

iP
1S

+1PE
1P
—iPE
1P
— 1Pk
+iPE

iPN
1SN

01
07
09
23
12
13
06
12

Arrival time

20

43
54

43
35

21

— a4

21.
29.
30.

08.

29.

o ©o© v wu

o +

Period Amplitude
S mm
2.0 | 3.0
1.1 4.5

|
1.4 2.5
1.6 2.5
1.4 1.2
1.4 2.0
1.1 4.0
0.8 1.2





