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1. Introduction 

The current observation system of the Seismographic 

Observatory at Syowa Station is schematically illustrated in 

Fig. 1. There are two types of seismometers, called SP (short 

period) or HES with the natural period of 1 s and called 

LP (long period) or PELS with the natural period of 12 s. 

The seismic observation system was maintained by S. Tsunomura 

through the wintering of JARE-25 (February 1984 - January 

1985). 

The coordinates of seismographic vault are 69 ° 00'31.7"S in 

latitude and 39 °35'31.6"E in longitude. The elevation is 20 m 

above the mean sea level. 

2. Data 

The over-all frequency response and the magnification of 

the short-period and long-period seismographs (Z, N-S and E-W 

components) are shown in Fig. 2. The system clock was not 

connected to the recovered UTC from NNSS satellites (see Fig. 

1) and the calibration was made by the short-wave receiver. 

The accuracy of the read-out data can be estimated as±. 0.2 

s .  Considering the delay time of 1-2 years between the 

publication of this report and the observing wintering period, 
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which is inevitable from the restriction of transport ability 

between Tokyo and Syowa Station, the PDE reports by NEIS are 

referred and only the tele-seismic events are edited. The 

graphic display outputs of the local events around Syowa 

Station are excluded from this report. 

2.1. Read-out data 

The onset of the events was picked from the pen-monitor 

records. Figure 3 shows examples of pen-monitor records of the 

Z component seismograph (4-mm/s pen-speed for SP and 2-rnm/s 

pen-speed for LP). The onset times of tele-seismic P-arrivals 

were read by Ms. K. Kokubun and they are listed in Table 1. 

Symbols E and I in the phase column denote weak and sharp 

onsets, respectively. The direction of ground motion is 

denoted by + for the upward direction and - for the downward 

direction. Arrival time is in UTC. 

2.2. Digital data in a 9-track computer compatible tape 

The current seismic observation system at Syowa Station 

can give us tele-seismic wave forms in a large computer 

compatible 9-track digital tape. Amplified seismic signals in 

Fig. 1 are analog-to-digital converted with the sampling rate 

of 10 points per second for the short-period and 1 point per 

second for the long-period components. The relation between 

the input voltage to the computer and the hexadecimal number is 

given in Table 2. The digital data acquisition system is 

controlled by the event-triggering method of STA/LTA ratio 

(Peterson et al., 1976) which is programmed in a micro­

computer. The obtained original data consisted of 5 volumes of 

1200 ft (1600 bpi) magnetic tape and the tele-typewriter 
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message of the triggered events (see an example in Fig. 4). 

The original tapes are compiled by considering the PDE reports 

and edited into one volume of Non Label tape for the user. The 

edited tape contains tele-seismic wave forms of 85 events 

detected at Syowa Station. The 85 events are listed in Table 3 

and their locations are mapped in Fig. 5. 

The data on an edited tape has a block structure. The tape 

format is specified as follows: 

(1) Volume constitution of the edited tape is specified in 

Fig. 6-1. 

(2) The data structure in Fig. 6-1 is specified in Fig. 6-2. 

(3) Header of the event in Fig. 6-2 is specified in Fig. 6-3. 

Numerals in content column are written usually by binary 

number. 

(4) One block of A/D data in Fig. 6-2 is specified in Fig. 

6-4. It consists of 768 bytes and contains 10 s' 

wave data for short-period and 2 min' wave data for 

long-period (rec. 2 - rec. 11). 

(5) One data in Fig. 6-4 consists of 3 channels (N-S, E-W and 

Z components). Data format of each channel is specified 

in Fig. 6-5. 

(6) Time data in Fig. 6-3 (record number 6) and in Fig. 6-4 

are specified in Fig. 6-6. 
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In the appendix, examples of waveform output of each event 

(10 blocks) to the graphic display are shown. Explanation of 

the output is given in the No. 1 sheet. As inferred from the 

graphic display outputs, some events have an erroneous gap of 1 

block data-length just after the onset portion of 1 block 

data-length seismic signals, which might have come from the 

malfunctiong of the micro-computer and can be corrected by the 

users' software programs. 

This report was compiled with the help of H. Otsuka and K. 

Kokubun, Support Section for Geophysical Observations, National 

Institute of Polar Research. 
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Fig. 1. 

Fig. 2. 
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Fig. 3-1. A pen-monitor example of the short-period teleseismic event. 
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Fig. 3-2. A pen-monitor example of the long-period teleseismic event. 



* SHORT PERIOD* 
�t:.1-'Ah!A ! t. t.Vt:N I 
�jfl 1 SF i FVFI = 

OETECTED AT TIME= 
NO. 
8ii 

iO 
DETE<:T LEVEL = 

SAMPLE NO. = L(H�Glt�(j Ttf'f�C -
! .L! 1!_ -

* SYSTEM CHEO( * 

CHECK TIME= 
Ci-H�o.; LEVEL 

PlO-i. OK 
* CHECt( END * 

346. 09. 42. 26. 
WES 99C NOISE LEVEL 
HES 990 
L.P 99[1 

·PI0-2 OK MAIN 

345s 18. 'i.]. ]3. 
EVENT NO. = 00087 

84A 
440SEC 

WES 
HES 
L.P 
OK 

E04 804 t-04 
810 8!JF 8[)F 

Boe, e! t ,�t 3-;�9 
HOST O�, 

* S�ORT PERIOD* TRIGGER ON AT CHANNEL - f 
TIME = 346. 12. 36. 55. NOISE LEVEL = B11 DETECT LEVEL = 848 

+ �HU�: �t.HlUD * TRIGGER ON AT CHANNEL = 1 
TIME = 346. 13. 20. 27. NOISE LEVEL = 810 DETECT! FV�I = 84C 

* �HU�: �t:.HlUU * DETECTED AT TIME = 346. 13. 20. 28. 
SEPARATE EVENT NO. = 00079 TOTAL EVENT NO. = 00088 
�DTSF i FVFl = 810 Ut:.!t:.C! Lt:.VtL = 64C 
SAMPLE NO. = 

10 I OGGTNG TIME = i200SEC 

WARNING ! NOISE LEVEL.LT.804 

* s�ORT PE�IOD * TRIGGER ON AT CHANNEL = 1 
TIME= 346. i7. 41. 30. NOISE LEVEL = 811 DETECT LEVEL = 845 

�AR�ING � NOISE LEVEL.LT.504 1 

* SHORT PERIOD* D�TECTED AT TIME= 346. 17. 41. 30. 
SEPARATE EVENT NO. = 00080 TOTAL EVENT NO. = 00089 
NOISE LEVEL = 811 DETECT LEVEL = 845 
SAMPLE NO. = 10 LOGGING TIME = 440SEC 

� S�ORT PERIOD* T�IGGER ON AT CHANNFL = 1 
TTMc = 346. 22. 46. 57. NOISE LEVEL= 811 DETECT LEVEL = 84E 

WARNING I NOISE LEVEL.LT.804 

* SHORT PERIOD* DETECTED AT TIME= 346. 22. 46. 58. 
SEPARATE EVENT NO. = 00081 TOTAL EVENT NO. = 00090 
NOISE LEVEL = 811 DETECT LEVEL = 84E 
SAMPLE NO. = iO LOGGING TIME = 440SEC 

* S�ORT PERIOO * TRIGGER ON AT CHANNEL = 0 

TIME = 346. 23. 33. 56. NOISE LEVEL = BOF DETECT LEVEL= 846 

* SHORT PERIOD* DETECTED AT TIME= ��b. 23. 33. 56. 
SEPARATE EVENT NO. = 00082 TOTAL EVENT NO. = 00091 
NOISE LEVEL= BOF DETECT LEVEL = 846 
SAMPLE NO. = 10 LOGGING TIME = 1?nnsFc 

* LONG PERIOD* TRIGGER ON AT CHANNEL = 1 
TIME= 346. 23� 43. 27. NOISE LEVEL= 800 OETECT LEVEL= 84F 

WARNING 1 NOISE L�VEL.L7.804 

Fig. 4. Message outputs from the tele-typewriter. 
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DATA 

DATA 

T H 

,_______
E_O_F_

1
_--1 

- 80 byte 

EOF 2 - 80 byte 
1--------; 

T H 

T H 

Fig. 6-1. Volume constitution. 

::iv··· ·:JiicitK) ,1 block= 76 8 byte 

A/0 data 
�
1 block 

A/0 data 

A/0 data 

A/0 data 
.....,..,,.,.,.--.,.,.,._,,......,.__,---1' 

A/0 data 

t·evtlt't••.·� .. 

Fig. 6-2. Data constitution. 
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record number name position length 

1 BDW 0-1 2 
2-3 2 

2 ROW 4-5 2 

6-7 2 

3 code 8-9 2 

4 ROW 10-11 2 

12-13 2 

5 event code 14-15 2 

6 event no. 16-17 2 

7 total no. 18-19 2 

8 triggered 20-25 6 

2 
time 

9 noise level 26-31 6 

10 K-value 32-33 2 

11 triggered 34-35 2 
level 

12 channel no. 36-37 2 

13 data acqui- 38-39 2 

sition time 
14 sample rate 40-41 2 
15 block no. 42-43 2 
16 total block 44-45 2 

number 
17 ROW 46-47 2 

48-49 2 

18 origin time 50-67 18 
19 latitude 68-75 8 

3 
20 longitude 76-85 10 

21 region name 86-109 24 
22 depth 110-117 8 

23 dur:tmy 118-119 2 
24 magnitude 120-123 4 

25 magnitude 124-125 4 
26 duC1rny 126-127 2 
27 comment 128-143 16 

4 28 open 144-767 622 

1 block length= 768 byte 

Fig. 6-3. Header of the event. 
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content 

byte number 

(00)16 
byte number 

( 00) 1 h 
I B' 

see no. 

'HE' 

2 

see Table 
dununy 

see Fig� 

LTA 

3 

6-6 

threshold value 
STA 

3 
1800 or 1200 

or 440 s 

10 samples/s 
181 or 121 or 45 

dummy 

see no. 2 

PDE report 
PDE report 
PDE report 
PDE report 
PDE report 
I I 

MB in PDE report 
MS in PDE report 

I I 

see Table 3 

( 40 ) 1 6 



lf------1 block= 768 byte 

rec.1 rec. 2 

330J30J 
o o 15 o.E m 
� 0::: LJ 0::: � "'O 

record number name 

1 BOW 

2 ROW 

3 code 

4 ROW 

2 5 time 

6 data 1 

15 data 10 
. 

. 

112 Rrnv 

11 113 time 

114 data 1 

123 data 10 

124 ROW 

12 125 drum check 

126 open 

position 

0-1 
2-3 

4-5 
6-7 

8-9 

10-11 
12-13 

14-19 

20-25 

74-79 

640-641 
642-643 

644-649 

650-655 

704-709 

710-711 
712-713 

714-715 

716-767 

rec.11 

length 

2 
2 

2 
2 

2 

2 
2 

6 

6 

6 

2 
2 

6 

6 

6 

2 
2 

2 

52 

rec.12 

content 

C 

QJ 

0.. 
0 

byte nuMber 

(00) 16 
byte number 

(00)16 
'HE' 

see no. 2 

see Fig. 6-6 

see Fig. 6-5 

see Fig. 6-5 

see no. 2 

see Fig. 6-6 

see Fig. 6-5 

see Fiq. 6-5 

see no. 2 

(FF)l6: NG 

(00)16: OK 

(40) 16 

Fig. 6-4. Constitution of A/D converted data in one block. 
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MSD 

1. data sequence 

2. 

12 

--4 1 data "--

--6 ,....s:. V 
,., .s:. 

u 

V, 

I I 

UJ 

data format 

1 channel data 

LSD MSD 

il io 29 z8 
i 26 z5 

11 10 9 a 7 6 s 
tii 

4 3 2 

direction of tape advance 

3. track number and bit 

bit 2
2 

'/J r p t 26 

track No 1 2 3 4 5 6 

data narTIE 5 7 3 p 2 1 

27 2' z
3 

7 8 9 

0 6 4 

LSD 

i 2
0 

1 0 

Fig. 6-5. Data format of the sampled waveform. 

No item 

1 dummy 

2 
I-- day 

4 hour 

5 minute 

6 second 

1 byte 

i. 26 

5 t i 2 1 0 
2 I I I 2 I 2 I 2 

higher lower 

( 40 )16 

( 0 hs 
100..th digit 

4.2 1 
10-th digit 1-st digit 

8 I 4• J 2 I 1 8 4.2 1 

�
10..tldgt 1-st digit 
2 .1 8.4.2 1 

"" 10-th digit 
4 2 . 1 

1-st digit 
8 4 2 1 

"" 
10-th digt 
4.2.1 

1-st d1t 
8 t 4, I 1 

comment 

max 399day 

max 23hour 

max 59mirute 

max 5-9second 

Time data - BCD number 

Fig. 6-6. Format of the clock data. 
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Table 1. 

DATE PHASE ARRIVAL TIME DATE 

H M s 

JAN. 01 +EPZ 09 21 54. 2 JAN. 23 

LP-IPZ 09 21 54. 4 24 

+EPZ 2 2 19 2 5. 3 26 

LP-IPZ 22 19 25. 5 

LP EXZ 2 2 28 35. 2 

02 EPZ 20 05 17. 4 27 

EPZ 22 19 17. 4 

LP EPZ 22 19 18. 0 

03 EPZ 21 4 7 5 5. 6 28 

EPZ 23 06 15. 1 29 

04 EPZ 00 1 0 00. 5 

EPZ 19 19 25. 4 31 

05 EXZ 07 54 59. 1 

06 IPZ 1 5 13 05. 4 

07 +IPZ 12 07 01. 5 FEB. 01 

08 -IPZ 1 5 3 6 4 0. 2 

LP+EPZ 15 36 40. 2 
-

u, 09 EPZ 07 31 21. 0 

I 11 -IPZ 18 51 01. 0 

1 2 +IPZ 01 50 00. 4 

EPZ 08 5 7 21. 4 

1 4 EPZ 04 02 02. 2 02 

1 6 +EPZ 1 2 39 18. 0 

LP-IPZ 12 39 18. 5 03 

1 7 -IPZ 02 20 34. 3 

EPZ 15 50 57. 5 

EPZ 16 32 34. 6 

EPZ 19 57 52. 9 05 

EPZ 20 05 24. 2 07 

18 EPZ 07 52 04. 3 

EPZ 1 2 18 5 6. 3 

19 -IPZ 1 6 2 7 08. 7 

LP+IPZ 1 6 2 7 09. 2 

-EPZ 23 53 5 2. 2 

LP+IPZ 23 53 53. 2 

20 EPZ 04 04 21. 1 08 

EPZ 07 33 47. 3 09 

EPZ 09 31 1 7. 4 1 2 

21 EPZ 09 06 01. 2 

EPZ 1 5 23 49. 0 13 

Read-out data. 

PHASE ARRIVAL TIME 
H M s 

EPZ 08 41 18. 0 

+IPZ 23 13 16. 4 

EPZ 19 07 09. 3 

-IPZ 19 43 41. 7 

IPZ 2 2 5 8 2 8. 1 

+EPZ 01 49 44. 3 

+EPZ 13 19 47. 4 

LP EPZ 13 20 32. 5 

EPZ 13 2 3 4 2. 6 

+IPZ 1 0 2 5 10. 6 

-I PZ 17 45 43. 4 

EPZ 03 35 44. 0 

EPZ 09 28 51. 0 

-IPZ 07 4 6 46. 7 

LP+IPZ 0 7 4 6 4 6. 8 

-ISZ 07 49 34. 1 

LP+ISZ 07 49 34. 0 

-EPZ 07 57 48. 8 

EPZ 19 24 21. 0 

+EPZ 19 41 44. 7 

+EPZ 11 54 32. 1 

IPZ 17 45 33. 0 

+IPZ 08 40 54. 8 

LP-I PZ 08 40 54. 8 

+EPZ 19 18 3 5. 5 

-EPZ 21 05 24. 8 

-IPZ 18 00 25. 8 

-IPZ 05 24 58. 5 

-IPZ 21 4 6 29. 3 

LP-IPZ 21 4 6 29. 2 

LP+ISZ 21 53 02. 0 

LP+IXZ 2 2 01 04. 0 

LP-EXZ 22 59 17. 2 

EXZ 22 22 14. 8 

-IPZ 00 5 2 5 6. 0 

EPZ 1 5 23 43. 1 

EPZ 12 28 54. 0 

EPZ 20 14 35. 2 

EPZ 00 27 53. 4 

DATE PHASE 

FEB. 13 EPZ 
14 -EPZ 

+EPZ 
EPZ 

+EPZ 
1 5 -EPZ 
1 7 -EPZ 

+IPZ 
LP-IPZ 

19 -EPZ 
-EPZ 
+EPZ 

20 +IPZ 
21 +EPZ 
22 -EPZ 

EPZ 
24 IPZ 
25 +EPZ 

+IPZ 
-EPZ 
-IPZ 

26 -IPZ 
-EPZ 

MAR. 01 +IPZ 
LP-IPZ 

04 +IPZ 
LP-IPZ 

05 -IPZ 
LP+EPZ 
LP+ISZ 
LP+IXZ 

+EPZ 
-IPZ 

06 +EPZ 
+IPZ 

LP-EPZ 
LP-ISZ 

-EPZ 
07 +EPZ 

ARRIVAL TIME 
H M s 

15 44 05. 1 

00 22 05. 0 

03 25 04. 8 

06 19 08. 3 

14 1 5 20. 0 

12 26 31. 9 

10 44 13. 2 

16 4 4 36. 0 

16 44 36. 8 

04 1 6 00. 3 

06 58 53. 3 

22 37 2 7. 7 

17 4 7 1 7. 3 

08 34 06. 8 

09 08 34. 8 

17 50 24. 7 

21 33 25. 9 

03 40 05. 4 

07 20 49. 4 

0 7 41 21. 3 

15 41 50. 4 

08 30 22. 6 

14 19 00. 3 

18 04 38. 4 

18 04 38. 8 

2 2 4 5 48. 0 

22 45 48. 8 

03 4 6 08. 4 

03 46 10. 4 

03 48 26. 0 

03 58 00. 8 

04 11 01. 9 

07 18 30. 8 

00 3 7 5 7. 8 

02 35 19. 9 

02 35 21. 6 

02 38 10. 8 

09 35 50. 3 

16 03 34. 8 



DATE PHASE ARRIVAL TIME DATE PHASE ARRIVAL TIME DATE PHASE ARRIVAL TIME 
H M s H M s H M s 

MAR. 08 -IPZ 00 51 4 5. 6 APR. 09 -EPZ 13 59 38. 4 MAY 03 +EPZ 12 40 28. 0 

LP-EPZ 00 51 46. 8 10 +EPZ 0 7 53 08. 2 04 -EPZ 00 32 36. 8 

10 -EPZ 09 13 36. 7 1 2 -EPZ 08 41 26. 3 +EPZ 17 44 49. 5 

11 -EPZ 09 15 25. 9 13 -IPZ 2 2 1 7 5 5. 3 06 -IPZ 03 35 1 7. 0 

1 2 +EPZ 11 02 19. 8 14 +EPZ 08 33 02. 9 -IPZ 20 15 02. 0 

14 -EPZ 06 0 7 00. 4 -EPZ 18 26 19. 5 07 -EPZ 14 1 5 05. 9 

+IPZ 11 48 17. 1 1 7 -EPZ 04 2 7 40. 9 08 +IPZ 03 49 06. 9 

18 -EPZ 20 31 00. 0 18 -EPZ 07 02 05. 5 10 -EPZ 00 06 38. 2 

19 EPZ 00 18 4 2. 1 +EPZ 09 58 51. 7 -IXZ o·o 06 44. 8 

EPZ 1 2 43 3 2. 5 20 +IPZ 06 49 33. 4 -IPZ 17 52 22. 0 

EPZ 20 10 06. 3 ISZ 06 52 18. 9 1 2 +EPZ 19 01 16. 0 

-EPZ 20 47 10. 3 +IXZ 07 00 39. 9 13 +EPZ 05 53 1 2. 7 

LP-EPZ 20 47 10. 8 +EPZ 1 7 20 5 6. 5 +EPZ 1 5 04 13. 1 

LP-IXZ 20 4 7 51. 2 21 -EPZ 1 2 49 20. 7 16 -IPZ 03 55 5 7. 3 

-EPZ 20 58 11. 2 22 +IPZ 03 44 35. 4 1 7 +IPZ 1 7 00 30. 0 

20 EPZ 01 2 5 5 2. 2 LP-IPZ 03 44 35. 6 LP-EPZ 1 7 00 30. 0 

I EPZ 13 39 23. 4 -EPZ 06 26 34. 6 18 -IPZ 23 01 26. 2 - 21 +IPZ 03 03 5 2. 2 +EPZ 23 2 4 48. 0 19 +EPZ 04 06 45. 0 

LP-IPZ 03 03 5 2. 4 23 +EPZ 21 59 05. 4 20 -EPZ 20 11 06. 3 
I -IPZ 08 34 1 7. 2 24 +EPZ 03 1 6 4 4. 3 +EPZ 2 2 1 a 14. 1 

24 -EPZ 06 53 51. 1 +EPZ 03 20 30. 3 21 +EPZ oa 1 a 2 2. 1 

+EPZ 10 44 03. 6 +IPZ 04 29 3 6. 5 +EPZ 11 43 3 7. 0 

28 -IPZ 17 14 23. 2 LP-IPZ 04 29 3 6. 8 23 +IPZ 05 25 45. 4 

30 -EPZ 09 25 10. 1 LP-IXZ 04 31 1 7. 2 LP-IPZ 05 25 45. 2 

+IPZ 16 47 22. 9 LP-ISZ 04 3 2 34. 4 EPZ 21 22 57. 2 

31 EPZ 20 34 39. 0 +EPZ 21 35 01. 3 25 +IPZ 02 44 32. 3 

25 -IPZ 04 31 46. 3 -EPZ 08 09 39. 4 

APR. 01 -EPZ 08 05 50. 0 26 +IPZ 1 0 21 56. 3 +IPZ 21 55 45. 3 

02 -EPZ 22 45 41. 2 -IPZ 11 5 7 29. 7 26 -EPZ 00 03 41. 1 

03 +IPZ 03 22 22. 5 -EPZ 13 58 36. 0 LP+EPZ 00 03 41. 2 

05 +EPZ 18 27 44. 9 27 +EPZ 21 54 39. 2 LP-LRZ 00 2 5 41. 2 

06 -EPZ 04 21 35. 0 29 -EPZ 1 7 3 2 1 o. 9 +EPZ 02 54 33. 5 

LP+IPZ 04 21 34. 8 -EPZ 22 46 31. 7 LP-LRZ 03 1 7 13. 6 

LP+ISZ 04 23 26. 0 30 +EPZ 06 06 40. 3 +IPZ 03 3 2 09. 9 

LP+LRZ 04 43 50. 8 -EPZ 1 2 2 7 04. 1 EPZ 04 04 24. 6 

-IPZ 23 20 41. 7 LP+IPZ 04 04 2 5. 2 

LP-EPZ 23 20 42. 0 MAY 01 +IPZ 19 24 38. 7 -EPZ 04 29 31. 5 

LP+ISZ 23 21 20. 4 LP-IPZ 19 24 38. 8 EPZ 13 3 2 48. 4 

07 +EPZ 21 50 28. 6 02 EPZ 06 24 46. 6 +EPZ 22 55 57. 5 

08 +EPZ 00 09 0 7. 1 +EPZ 12 15 17. 2 29 -IPZ 04 48 25. 2 



DATE PHASE ARRIVAL TIME DATE PHASE ARRIVAL TIME DATE PHASE ARRIVAL TIME 
H M s H M s H M s 

MAY 29 LP+IPZ 04 48 25. 2 JUN. 15 LP+ISZ 14 36 06. 8 JUL. 03 -IPZ 19 43 30. 3 

+EPZ 19 07 2 2. 9 1 7 +EPZ 04 40 40. 5 +EPZ 22 32 16. 2 

30 -EPZ 07 49 09. 6 -IPZ 08 30 21. 3 04 -EPZ 14 05 59. 1 

+EPZ OB 02 39. 3 +EPZ 14 36 15. 1 05 -EPZ 05 34 59. 6 

LP-IPZ 08 02 42. 0 18 -IPZ 11 32 31. 6 LP-EPZ 05 34 59. 6 

LP-ISZ 08 03 21. 2 -EPZ 18 05 26. 8 LP-LRZ 06 1 2 5 4. 0 

LP+EXZ 08 18 4 6. 0 20 -EPZ 20 07 59. 2 -EPZ 21 00 5 7. 2 

31 +IPZ 08 43 44. 5 21 +EPZ 08 3 2 03. 4 07 -EPZ 10 14 04. 5 

+IPZ 13 23 39. 4 22 +EPZ 08 31 24. 8 -EPZ 1 5 5 3 3 2. 5 

LP-IPZ 13 23 39. 6 +IPZ 1 6 00 59. 5 LP EPZ 15 53 32. 8 

LP-IPZ 1 6 01 00. 0 -EPZ 15 59 5 6. 0 

JUN. 01 -EPZ 06 14 28. 4 24 -EPZ 1 1 35 18. 3 09 -EPZ 03 5 2 3 2. 8 

+EPZ 19 08 14. 7 LP EPZ 1 1 35 18. 4 +EPZ 14 22 39. 5 

+EPZ 23 5 5 0 2. 5 LP+IXZ 1 1 36 44. 0 -EPZ 17 54 51. 5 

02 -IPZ 03 57 10. 3 LP-LRZ 12 18 30. 0 EPZ 23 30 07. 4 

-EPZ 04 09 00. 4 -EPZ 13 40 01. 2 LP EPZ 23 30 08. 0 

03 -EPZ 01 53 54. 3 LP-IPZ 13 40 02. 8 10 +EPZ 00 46 56. 8 

� +EPZ 1 4 58 5 6. 2 LP+LRZ 14 05 35. 2 -EPZ 18 25 28. 7 

+EPZ 16 13 00. 0 -EPZ 2 2 1 0 2 8. 9 11 +EPZ 05 53 34. 7 
I 04 -EPZ 21 53 38. 0 25 EPZ 07 09 30. 3 LP-IPZ 05 53 35. 2 

05 +EPZ 04 28 30. 7 -EPZ 17 42 43. 3 +EPZ 06 3 5 09. 6 

+EPZ 23 19 09. 9 26 -EPZ 02 24 34. 6 1 2 -EPZ 03 1 5 33. 6 

06 EPZ 05 51 03. 0 +EPZ 19 38 23. 0 -EPZ 1 7 31 5 7. 4 

-EPZ 13 47 57. 8 27 +EPZ 11 00 53. 1 13 EPZ 04 34 53. 0 

+IPZ 1 7 33 00. 1 28 -IPZ 07 56 09. 0 EPZ 20 3 4 08. 7 

LP-IPZ 1 7 33 00. 0 -EPZ 11 32 39. 5 LP EPZ 20 3 4 13. 2 

LP-IXZ 17 33 0 7. 6 -EPZ 1 3 09 2 2. 7 14 +IPZ 01 28 07. 2 

+ISZ 1 7 3 4 08. 0 -EPZ 20 04 30. 2 EPZ 17 36 50. 6 

-EPZ 1 7 53 26. 9 29 +EPZ 04 41 35. 0 EPZ 19 01 14. 1 

08 -EPZ 01 52 59. 7 30 -EPZ 11 49 54. 5 1 6 EPZ 12 37 05. 0 

09 +EPZ 1 7 20 31. 2 -EPZ 21 07 07. 0 -EPZ 15 39 30. 5 

11 +IPZ 02 16 33. 4 EPZ 21 56 29. 5 1 7 -EPZ 01 38 39. 6 

LP-IPZ 02 16 33. 4 +IPZ 14 20 26. 0 

-EPZ 02 44 44. 9 JUL. 01 +EPZ 06 29 36. 0 LP-IPZ 1 4 2 0 2 6. 8 

13 +EPZ 13 55 2 7. 5 02 +EPZ 14 34 12. 3 LP-IXZ 14 26 47. 2 

+EPZ 14 0 7 4 5. 3 EPZ 1 5 21 09. 2 18 EPZ 03 13 50. 0 

14 -EPZ 1 2 23 05. 9 03 +IPZ 13 44 42. 7 EPZ 18 5 6 4 5. 6 

1 5 +EPZ 07 47 16. 5 +ISZ 13 45 00. 3 22 +EPZ 07 56 05. 0 

-IPZ 14 35 04. 0 +EPZ 13 54 00. 2 +EPZ 1 7 31 36. 5 

LP+IPZ 14 35 04. 4 +EPZ 14 44 35. 8 EPZ 20 59 40. 9 



DATE P HAS E ARR I VA L  T I ME DATE PHASE  
H M s 

J U L. 2 3  - I PZ 0 4  4 3  3 2 . 8 AUG. 0 4  - E PZ 
L P- EPZ  0 4  4 3  3 2 .  8 0 6  - I P Z 

+ E PZ 0 5  0 9  4 3 .  8 L P+ I PZ 
+ E P Z  0 6  1 9  1 3 . 3 LP+ I X Z 

L P- E PZ 0 6  1 9  1 3 . 2 L P+ I SZ 
- I P Z 1 6  1 6  3 9 .  5 - E P Z 

L P- E P Z  1 6  1 6 3 9 .  6 L P+ LRZ  
2 4  + I PZ 0 5  0 1  1 3 . 7 - E PZ 

L P- I PZ 0 5  0 1  1 4 . 0 L P+ E PZ 
2 5  E PZ 1 0 2 6 1 4 . 9 0 7  -E P Z  

+ E PZ 1 3 2 2 1 1 . 0 0 9  E PZ 
+ I P Z 1 5  4 9  3 9 .  7 - E PZ 
+ E PZ 1 7 3 6 1 8 . 4 + E P Z 
+ E PZ 1 9  4 7 5 0 .  5 + E P Z 

2 6  E PZ  0 3  3 1  2 4 . 2 -E PZ 
2 7  - E P Z  1 3  1 0  5 0 . 8 1 0  + I P Z 

I L P - E PZ 1 3  1 0  5 0 .  8 + E P Z 
'"""" + E P Z  1 6  1 7  3 9 . 6 1 1  + E PZ 

+ E P Z  2 1 4 6 0 8 . 0 + E PZ I 2 8  - E P Z 1 1  3 3  1 6 . 8 E P Z 
- E PZ 1 9  1 8  3 0 .  5 1 2 + E PZ 
+ E P Z  1 9  5 0  0 5 .  9 L P+ I PZ 
- E P Z  2 0  0 0  1 1 . 2 1 4  - E PZ 

E P Z  2 3  0 2  0 6 . 6 E P Z  
2 9  E PZ 0 2 2 2 3 3 . 4 E PZ 

+ E P Z  0 3  4 0  2 6 . 7 1 5 + E P Z  
- E PZ 1 8 2 0 4 4 . 0 + E PZ 

3 0  +EPZ  0 0 1 6 2 5 . 6 1 6  - E P Z 
E PZ 0 3  2 4 5 3 .  0 1 7 + E PZ 

- E P Z  1 2 3 6 2 7 . 9 + E P Z 
E PZ 2 0  1 7 0 3 .  8 1 8  - I PZ 

3 1  - E P Z  0 8  3 2  3 4 .  9 L P+ I PZ 
+ E PZ 

AUG .  0 2  - E P Z  0 5  1 2 0 3 .  9 L P+ E PZ 
0 3  - E P Z  1 2  3 4  0 9 .  4 E PZ 

- E P Z  1 4 3 2 3 5 .  6 - E PZ 
- E P Z  2 2 5 3  0 8 .  6 1 9  E PZ 

0 4  - E PZ 09 3 1  5 9 .  4 LP- E PZ 
+ E P Z  1 5 1 1  0 9 .  7 2 1  - E PZ 

L P - I PZ 1 5 1 1 . 1 0 . 8 E P Z 

ARR I VA L  T I ME DAT E 
H M s 

1 8  4 7 1 2 .  5 AUG. 2 2  

1 2 1 4 1 2 .  7 2 3  

1 2 1 4 1 3 . 2 

1 2 1 5 1 8 . 0 

1 2 2 6  3 9 .  2 2 4  

1 2  4 0  0 3 .  4 

1 2 4 7 2 4 .  0 

1 9 2 5 2 6 . 9 

1 9  2 5  2 7 . 6 

0 8  3 7 1 0. 6 

0 3  4 7 5 2. 3 2 5  

0 7  5 5  2 4 .  6 

1 5  3 9  2 8. 5 2 6  

1 9  0 9  4 5 .  5 

2 1  5 4  5 7 .  0 

0 8  4 7 5 8 .  7 

0 7  3 3  5 6 .  8 

1 2  0 9  0 7 .  3 

1 3  4 1  4 1 . 4 

1 3  5 9  00.  5 2 7  

1 2 0 3  0 6 .  9 

1 2 0 3  0 7 .  6 3 0  

0 1  2 3 3 6 .  1 

0 3  2 7 1 2. 3 

2 2 4 7 0 6. 0 3 1  

0 8  3 8  50 .  0 

1 3  3 1  0 4 .  9 

0 5  0 5  08 .  7 

0 3  2 4  4 7 .  5 

1 0  5 4  5 1 . 9 

0 4 2 1 3 6 . 8 S E P. 0 1  

0 4  2 1  3 7 . 6 0 2  

1 3  3 6 1 8 . 6 

1 3  3 6 1 9 . 2 0 3  

1 4  1 9  4 8 . 3 0 4  

1 9  1 9  3 4 .  4 0 5  

0 6  4 0  3 7 .  4 

0 6  4 0  3 7 . 6 

1 0  0 1  4 7 .  8 

2 3 1 7 5 2 . 6 

PHAS E 

+ E PZ 
+ E PZ  
+ E PZ 
+ I PZ 

E PZ 
E P Z  

+ I PZ 
LP- I PZ 
LP-ESZ  

E PZ 
E PZ 

+ E PZ 
+ E PZ 

LP+ E PZ 
- I PZ 

LP- I PZ 
LP- E X Z  

E PZ 
L P- E X Z  

+ E PZ 
- E PZ  
+ I PZ 

L P- I PZ 
- E PZ 

E PZ 
E PZ 

+ I PZ 
L P+ E PZ 
L P- LRZ 

+ E PZ 
E PZ 
E PZ 

+ [ PZ 
E PZ 

- I PZ 
E P Z  

LP  E PZ 
E PZ 

+ E PZ 

ARR I VA L  T I ME 
H M s 

09 2 0  1 8 . 5 

0 7 2 7 5 4 .  5 

1 4  4 5 5 6 . 0 

2 3  2 7 2 3 .  0 

0 4  5 7 3 5 .  7 

1 0  1 0  2 8 . 0 

1 6 5 8  3 6 .  3 

1 6  5 8  4 0 .  8 

1 7 0 3  1 3 . 6 

1 8  0 6  4 9 .  1 

1 9  4 8  4 1 .  0 

2 0  4 8  0 2 . 3 

00  3 4  4 6 . 9 

00  3 4  4 7 . 2 

0 5  1 2  1 3 . 6 

0 5  1 2  1 4 . 4 

0 5 1 4 1 2 . 8 

0 5  2 1  1 5 . 2 

0 5 2 1 3 9 . 6 

0 2  1 9  5 7 . 2 

0 7 3 9 1 1 . 0 

1 6  1 7  4 7 .  7 

1 6 1 7 4 8 .  4 

1 9  1 5  3 5 . 2 

1 2 5 5 3 2 .  3 

1 4  4 1  0 3 .  0 

1 5  5 4  5 5 .  0 

1 5  5 4  5 5 .  2 

1 6 2 6  5 6 .  0 

2 1  2 8  1 2 .  0 

0 1  4 8  0 2 .  4 

1 3  4 7 2 8 .  5 

1 2 0 0  1 9 . 3 

0 0  4 4  5 4 .  2 

0 8  2 9  4 9 .  3 

0 9  4 3  4 9 .  6 

0 9  4 3  5 6 .  0 

2 2  4 0  2 5 .  6 

2 3  2 0  0 8 .  6 



DATE PHASE ARR I VAL T I ME DATE  PHASE ARR I VAL  T I ME DATE PHASE ARR I VA L  T I ME 
H M s H M s H M s 

SEP. 06 +EPZ 22 08 30.  0 SEP. 1 8  EPZ 1 7 34 24. 0 SEP. 28 - EPZ 07 22 3 1 .  1 

07 EPZ 15 22 37. 6 1 9  +EPZ 03 1 5  5 2. 7 - EPZ 08 40 2 7. 6 

LP- EPZ 1 5  22 37. 2 -EPZ 04 0 1  52. 5 -EPZ 1 0  5 2 2 1 .  0 

+EPZ 1 9  42 38. 7 LP EPZ 04 0 1  52. 8 LP+EPZ 10 5 2 2 1 .  2 

08 EPZ 04 0 4  3 7 .  9 + I PZ 04 44 36. 5 29 +EPZ 07 26 23. 7 

EPZ 06 4 5 1 6. 0 LP EPZ 04 44 36. 8 LP EPZ 07 26 24. 0 

09 - EPZ 02 4 1  28. 7 + I PZ 20 35 1 1 . 8 +EPZ 1 1  1 1  25. 6 

EPZ 04 1 6  4 5. 5 LP- I PZ 20 35 1 2. 0 EPZ 21  so 48. 5 

- EPZ 07 1 0  04. 9 20 - I PZ 06 55 23. 6 30 EPZ 1 0 5 8 4 5. 2 

+ EPZ 1 0  00 1 0. 4 I PZ 1 2 5 5 5 6. 5 

- EPZ 1 8  3 7 1 0 .  0 +EPZ 1 4 34 03. 0 OCT. 0 1  - EPZ 09 4 1  59. 5 

1 0  - EPZ 01 09 50. 0 EPZ  1 8  38 1 1 . 2 + I PZ 1 2 1 5 4 6. 4 

- I PZ 02 08 54. 7 LP- EXZ 1 8  38 1 4. 8 02 +EPZ 0 1  4 9 4 5. 7 

+EPZ 02 41  1 8. 2 2 2  EPZ 05 44 38. 5 LP-EPZ 0 1  5 0 4 6. 0 

1 0  +EPZ 03 1 7 1 2. 0 EPZ 1 0 2 6 5 6 .  8 +EPZ 06 3 2 24. 5 

EPZ 03 33 57. 3 LP EPZ 1 0 2 6 5 6.  8 +EPZ 19 54 25. 0 

LP EPZ 03 33 5 7. 6 +EPZ 1 1  54 57. 5 04 EPZ 09 53 56. 0 

- EPZ 14 13 44.  5 LP EPZ 1 1  54 57. 6 +EPZ 16 43 43. 7 

1 1  EPZ 0 1  0 1  53. 0 + I PZ 2 1  55 5 6. 0 LP+EPZ 1 6  43 44. 8 
I LP EPZ 01  01  53. 2 LP- I PZ 2 1  55 5 6. 0 LP- L R Z  1 7 1 1 58. 0 

LP ESZ 01 06 20. 0 LP- L R Z  22 26 29. 6 05 EPZ 05 25 00. 9 

+ I PZ 07 29 1 2. 0 23 -EPZ 00 49 46. 7 -EPZ 1 6  06 40. 8 

LP- I PZ 07 29 1 2. 0 +EPZ 0 1  3 5 2 5. 7 06 +EPZ 03 0 5 3 2. 0 

1 3  -EPZ 1 4  1 9  39. 2 +EPZ 19 1 4  1 2. 7 EPZ 1 9  00 34. 6 

1 4  -EPZ 00 07 52. 4 24 - I PZ 1 5 04 0 1 .  0 07 EPZ 02 03 49. 8 

LP EPZ 00 07 52. 4 +EPZ 1 5 1 7 24. 2 08 EPZ 02 1 7  1 1 . 6 

- EPZ 09 50 1 4. 0 - EPZ 1 5 2 2 04. 6 EPZ 02 27 29. 8 

1 6 +EPZ 07 1 9  27. 0 +- EPZ 18 23 24. 8 LP EPZ 02 27 30. 0 

LP-EPZ 07 1 9  27. 2 25 EPZ 03 2 5 38. 5 EPZ 03 02 56. 0 

+ EPZ 2 2 39 0 2. 0 EPZ 1 1 3 7 48. 4 LP E P Z  03 02 56. 0 

LP EPZ 22 39 02. 0 27 +EPZ 04 28 1 7. 9 LP+EXZ 03 1 0 26. 8 

1 7 +EPZ 06 5 1 05. 4 -EPZ 1 2 1 1  05. 4 + I PZ 05 20 1 8. 0 

LP-EPZ 06 5 1 05. 6 EPZ 22 05 53. 0 LP- I PZ 05 20 1 8. 0 

+EPZ 09 20 3 2. 6 28 - I PZ 00 1 5 5 5. 7 I SZ 05 20 2 7. 8 

LP- I PZ 09 20 3 2. 8 LP+ I PZ 00 1 5 5 5. 7 LP EPZ 05 4 1  04. 8 

LP-L IU 09 50 48. 0 LP- L R Z  00 5 4 0 2. 8 09 +EPZ 02 52 55. 7 

1 8  +EPZ 03 26 58. 0 -EPZ 02 1 4  57. 2 -EPZ 09 52 40. 0 

+ I PZ 1 7 2 1  4 1 .  0 - I PZ 03 1 5 4 6. 9 1 0  + EPZ 1 6  40 1 5. 0 

LP- I PZ 1 7 2 1  4 1 . 2 LP+ I PZ 03 1 5  47. 2 LP- EPZ 16 40 1 5. 0 

LP+ ESZ 1 7 2 3 3 6. 8 + EPZ 06 05 44. 4 +EPZ 16 42 0 1 .  5 



DATE PHASE ARR I VAL T I ME DATE PHASE ARR I VAL T I ME DATE PHASE ARR I VAL T I ME 
H M s H M s H M s 

OCT. 1 0  - I PZ 1 9  1 7 3 3 .  8 OCT. 2 1  EPZ 09 1 9  0 7 .  3 NOV. 0 1  EPZ 1 9  0 3  2 7 .  0 

LP+ I PZ 1 9  1 7 3 3 .  8 2 2  +EPZ 0 5 3 7 2 2 . 0 LP EPZ 1 9  0 3  2 7 .  0 

+ EPZ 2 2  20  2 6. 8 -EPZ 1 5 3 8 4 0 . 5 0 2  +EPZ 03 49 3 9 .  5 

1 1  +EPZ 08 3 2  5 0 .  0 LP EPZ 1 5  3 8  4 2 .  4 EPZ 04 09 0 4 .  6 

LP+EPZ 08 3 2  5 0 .  8 EPZ 1 7  0 2  0 2 . 0 04  -EPZ 0 1  34  2 7 . 0 

1 2 -EPZ 0 1  0 2 1 8 . 3 2 3  EPZ 0 2  2 0  4 8 .  3 0 5  -EPZ 0 4  2 8  2 3 .  9 

-EPZ 1 8 3 4 4 3 . 6 EPZ 1 2 2 7 5 8 .  6 - I PZ 1 1  5 2 4 5 .  7 

LP EPZ 1 8  3 4 4 5 .  6 EPZ 1 2 3 8  5 3 .  0 0 6  +EPZ 0 8  08  09 .  6 

EPZ 1 9  1 2 5 9 .  7 LP EX Z 1 2  3 8  5 4 .  0 LP- I PZ 0 8  0 8  0 9 .  6 

- I PZ 2 3 1 7 1 3 . 3 EPZ 2 3  1 3  3 3 .  3 +EPZ 0 9  56 5 1 . 8 

1 3  +EPZ 0 2  1 6  43 .  2 2 4  -EPZ 0 2  4 0  3 1 .  2 08 + EPZ 0 6  4 3  5 5 .  5 

LP-EPZ 0 2  1 6  4 3 .  2 EPZ 0 7  1 3  5 1 .  4 EPZ 1 3  2 2  1 5 . 2 

EPZ 03 3 8  4 8. 7 EPZ 0 7  4 2  4 5 .  5 +EX Z 1 3  2 8  2 3 . 0 

+EPZ 0 4  05 3 5 .  7 2 5  - I PZ 0 6  4 9  2 8 .  5 EX Z 1 3  3 4  1 3 . 7 

LP-EPZ 04 0 5  3 5 . 7 EPZ 0 7  2 2  5 5 .  0 - I PZ 1 4  2 8  3 0. 3 

EPZ 0 5  4 5  4 0 . 0 EPZ 0 8  2 2 4 1 .  8 1 0  + l PZ 0 6 3 3 1 4 . 4 

I LP EPZ 05 4 5  4 1 .  6 2 6  -EPZ 0 6  5 1  4 4 .  3 1 1  + I PZ 0 4  4 6  4 6 . 9 

N EPZ 1 9 2 7 5 9 . 4 EPZ 0 7 5 3  4 7 .  4 1 2  -EPZ 1 3 2 0 4 9 . 3 
0 

I 1 5  +EPZ 1 0  3 4  0 3 .  0 EPZ 0 9  0 2 2 1 .  6 1 3  EPZ 2 3  4 2 5 5 . 5 

LP- I PZ 1 0 3 4 0 3 . 6 LP-EPZ 09 0 2 2 1 .  6 1 5 + I PZ 0 2 5 8  3 1 .  7 

LP+ I X Z 1 0 3 4 4 0 . 4 EPZ 1 6  5 8  2 9 .  0 EPZ 0 6  04 3 7 . 0 

1 6 +EPZ 05 5 6  4 4 .  2 2 7  + I PZ 0 2 09 0 7 .  1 EPZ 1 7 4 0  1 9 . 5 

-EPZ 1 0  0 7  4 0 . 4 EPZ 0 2  1 9  0 4 .  1 1 6  + I PZ 0 7  0 7  3 6 . 0 

1 7 +EPZ 00 3 2 3 9 . 8 EPZ 0 9  4 8  58 .  0 LP- I PZ 0 7  0 7  3 6 . 0 

EPZ 09 3 0  2 2 . 0 -EPZ 1 0  0 5  4 5 . 0 1 7 - I PZ 0 0  3 9  2 2 . 3 

LP+EPZ 09 30 2 2 .  0 2 9  +EPZ 0 2  09 3 1 .  6 - I PZ 0 7 0 1  3 3 .  6 

1 8  +EPZ 1 0 2 3 3 2 . 0 -EPZ 2 3  3 1  05 . 7 LP+EPZ 0 7  0 1  3 4 .  0 

EPZ 1 5  5 0  0 3 .  8 LP+ I PZ 2 3  3 1  06 .  4 + I PZ 1 a  5 7  5 1 .  8 

EPZ 1 6 5 6 2 2 . 8 3 0  +EPZ 0 1  1 8  3 7 .  9 LP- I PZ 1 3 5 7 5 2 .  8 

1 9  + I PZ 1 4 5 0 4 6 . 8 LP-EPZ 0 1  1 8  3 8 .  0 +EPZ 2 2  5 6  3 4 .  0 

LP- I PZ 1 4 5 0 4 6 . 8 LP+ I X Z 0 1  1 8  40 .  0 1 8 EPZ 1 2  4 0  5 3 .  6 

EPZ 1 7 1 1  1 7 .  7 LP+ I XZ 0 1  1 9  1 5 . 2 1 9  EPZ 0 4 3 0  2 9 .  5 

+ I PZ 1 7  5 7 5 6 .  1 + I PZ 0 3  2 4  3 1 .  3 EPZ 1 2  2 6  2 4 . 7 

EPZ 20  1 1  4 5 .  9 EPZ 1 7 3 2 1 6 . 5 2 0  - I PZ 0 8  2 8  0 9 .  2 

20  -EPZ 05 0 2 0 8 .  7 + I PZ 20 4 5  2 6 . 3 LP+ I PZ 0 8  2 8  0 9 .  2 

- I PZ 1 8  1 0  2 9 .  8 +EPZ 1 0  1 6  4 0 . 0 

LP+ I PZ 1 8  1 0  3 0 . 0 NOV. 0 1  -EPZ 0 5  0 2  0 7 .  2 2 1  EPZ 1 4  4 6  1 8 . 5 

LP+ I SZ 1 8  l 1 1 9 . 2 L P- I PZ 0 5  0 2  09 .  2 LP EPZ 1 4  4 6  1 9 . 2 

-EPZ 1 8  1 9  4 3 . 8 -EPZ 0 9  4 0  04 .  7 EPZ 1 8  3 0  5 0 . 2 

+ I PZ 2 1  3 3  5 3 .  5 LP+ I PZ 09 40  04 .  8 LP EPZ 1 8  3 0  5 0 . 4 



DAT E PHASE ARR I VAL T I M E DAT E PHASE ARR I VAL T I M E DAT E  PHAS E ARR I VAL T I M E  
H M s H M s H M s 

NOV. 2 2  - EPZ 0 0  5 9  2 6 . 5 D E C. 2 2  EPZ 0 6  2 8  3 8 .  9 

+ EPZ 1 4 5 0 4 5 . 0 LP E XZ 0 6  2 8  5 4 . 0 

EPZ 1 7  1 9  2 6 .  0 2 3  EPZ 2 2 0 4  4 4 .  4 

LP+ I PZ 1 7 1 9  2 7 . 2 LP EPZ 2 2 0 4 5 4 . 0 

2 3  + EPZ 0 4  5 7  2 0 . 2 2 4  -EPZ 0 5  4 5  3 5 . 4 

LP- I PZ 0 4  5 7  2 0 . 4 LP- EPZ 0 5  4 5  3 5 .  4 

+ EPZ 0 7  2 5  3 0 . 4 EPZ 1 3  4 8  4 0 .  2 

LP- EPZ 0 7  2 5 3 2 .  0 L P+ I PZ 1 3  4 8  4 0. 4 

- EPZ 1 8  2 8  0 5 .  3 2 6  EPZ 0 4  3 9  0 5 .  7 

LP+EPZ 1 8  2 8  0 5 .  6 LP EPZ 0 4  3 9  0 6 . 0 

- I PZ 1 8  5 3  0 7 .  4 2 8  + EPZ 0 4  09 0 7 .  1 

LP+ I PZ 1 8  5 3  0 7 . 6 + EPZ 1 0  5 7 3 9 .  0 

2 9  + EPZ 1 9  2 2 5 6 .  0 LP- EPZ 1 0  5 7 3 9 .  6 

LP- ISZ 1 1 0 1  2 6 . 0 

D E C. 0 2  + ! PZ 0 3  3 8  0 3 .  4 LP- I XZ 1 1 0 1  4 0 . 0 

LP- IPZ 0 3  3 8  0 3 .  6 EPZ 1 3  1 6 4 5 .  3 

- EPZ 0 6  2 8  2 2 . 6 LP EPZ 1 3  1 6 4 6 .  0 

l"V LP E XZ 0 6  2 8  5 3 .  2 + EPZ 1 4  0 9  2 4 .  7 

EPZ 2 1  2 2  1 4 . 0 LP EPZ 1 4  0 9  2 4 .  8 

LP E XZ 2 1  2 2 4 0 .  8 +EPZ 1 8  3 1  2 7 .  3 

LP- L RZ 2 2  0 5  5 3 .  2 LP- EPZ 1 8  3 1  2 7 .  6 

0 3  EPZ 0 4  2 7  3 9 .  9 3 0  - EPZ 1 1 1 7 1 4 . 4 

LP EPZ 0 4  2 7 4 0 .  0 + EPZ 1 5 1 7 5 8 .  0 

0 8  I PZ 1 5 0 7 0 0 .  5 LP EPZ 1 5 1 7  5 8 . 4 

0 9  + EPZ 1 9  5 9  3 9 .  5 + EPZ 2 0  3 7 3 3 .  2 

LP- IPZ 1 9 5 9 4 0 . 0 LP EPZ 2 0  3 7  3 3 .  2 

1 1 + EPZ 2 3  3 3  5 3 .  5 EPZ 2 1  1 1  0 4 .  0 

LP EPZ 2 3  3 3  5 4 .  0 LP+ EPZ 2 1  1 1  0 4 .  4 

1 2 + EPZ 2 3  1 7  5 9 . 7 + I PZ 2 1 4 7 3 1 . 3 

1 4 + EPZ 0 5  3 8  4 2 .  3 LP- EPZ 2 1  4 7  3 1 . 6 

1 5 + F.PZ 1 5  0 4  3 9 .  7 LP- I XZ 2 1  4 8  0 4 .  8 

LP- EPZ 1 5  04 4 0 . 0 LP-- I XZ 2 1  4 8  1 3 . 6 

1 6 + E PZ 0 4  1 3  5 9 .  5 LP-L RZ 2 2  1 7 0 3 .  6 

1 7 + EPZ 2 1  0 1  3 2 .  6 3 1  I PZ 1 3 1 1 5 3 .  2 

LP- I PZ 2 1  0 1  3 2 .  8 LP+ IPZ 1 3  1 1  5 3 .  2 

1 8  EPZ 0 1  33  4 5 . 5 

1 9  EPZ 0 5  5 1  0 8 .  6 

+EPZ 0 8  0 4  2 2 .  2 

2 1  + EPZ 1 9  00  5 3 .  5 

LP- EPZ 1 9  00 5 3 .  6 



Table 2 .  A/D conversion of input voltage . 

I nput vo l t  
Hexadec ima l 

number 

+ 1 0  FFF 

+ 9 F 3 3  

+ 8 E 6 6  

+ 7 D9 9 

+ 6 CCC 

+ 5 co o  

+ 4 B 3 3  

+ 3 A6 6 

+ 2 9 9 9  

+ 1 8CC 

0 8 0 0  

- 1 7 3 3  

- 2 6 6 6  

- 3 5 9 9  

- 4 4CC 

- 5 4 0 0 

- 6 3 3 3  

- 7 2 6 6  

- 8 1 9 9  

- 9 occ 

- 1 0  0 0 0  

- 22-



Tab le 3 .  List  of the 85 earthquake s .  

Origin time Geographi c  Depth Magnitude Epicentral Az imuth 
Data UTC coordinates Region d i s tance Comment 
number date hr rnn sec l atitude longi tude ( km) (Mb )  ( degree ) ( degree ) 

1 0 1 / 0 1 0 9  0 3  3 8 . 8  3 3 . 6 8 3 ° N 1 3 6 . 8 9 4 ° E Near South Coast 3 6 8  6 . 5  1 2 3 . 6 6 4  9 7  
o f  South Honshu 

2 0 1 / 0 2  2 2  0 9  5 8 . 1  5 6 . 7 4 5 ° S 1 4 2 . 6 5 5 °W South Paci fic 1 0  5 . 6  54 . 4 6 7  2 s 

Cord i l lera 

3 0 1 / 0 3  2 2  5 5  3 9 . 2  4 0 . 5 2 5 ° S 1 7 4 . 0 2 3 ° E Cook Strait , 8 2  5 . 3  6 5 . 6 8 0  3 7  
New Zea land 

4 0 1 / 0 6  1 5  0 1  3 6 . 0  2 3 . 6 8 6 ° S 6 8 . 5 4 3 °W Northern Chi le 1 0 2  5 . 4  7 4 . 2 6 1  2 9 5  

5 0 1 / 0 8  1 5  2 4  1 3 . 5  2 . 8 2 3 ° S 1 1 8 . 8 0 6 ° E Sulawe s i  3 3  6 . 0  83 . 5 7 9  9 9  s 

6 0 1 / 1 6  1 2  2 7  1 4 . 0  2 9 . 9 8 2 ° S 1 1 2 . 3 2 0 °W Easter I s l . Region 1 0  6 . 0  7 9 . 0 8 2  3 3 5  

7 0 1 / 1 9  1 6  1 5  1 6 . 3  2 3 . 6 4 2 ° S 1 7 8 . 3 2 1 °W South of Fij i  I s l . 3 3 2  5 . 8  8 3 . 5 9 5  3 5  s 

8 0 1 / 1 9  2 3  4 8  20 . 2  5 9 . 2 5 3 ° S 1 7 .  9 2 8  °W S . W .  Atlantic Ocean 1 0  5 . 5  25 . 7 6 1  2 7 7  

9 0 2 / 0 1  0 7  2 8  2 8 . 7  4 9 . 0 6 3 ° N 1 4 6 . 5 9 0 ° E Sea of Okhotsk 5 7 3  5 . 9  1 4 0 . 6 2 6  9 8  

1 0  0 2 / 0 7  0 5  1 3  1 9 . 3  2 5 . 7 5 5 ° S 1 7 8 . 7 9 3 °W South of Fij i I s l . 3 5 2  5 . 3  8 1 . 4 4 8  3 4  

1 1  0 2 / 1 7  1 6  3 2  2 1 . 3  6 . 5 9 8 ° S 1 3 0 . 1 1 7 ° E Banda Sea 1 5 8  6 . 1  84 . 1 3 2 8 7  

1 2  0 2 / 2 5  0 7  1 6  0 0 . 1  4 7 . 9 0 9 ° S 3 1 . 7 75 ° E South of Africa 1 0  5 . 5  2 1 . 3 2 8  1 9 5 



1 3  0 2 / 2 5  1 5  2 9  1 4 . 5 1 6 . 7 4 7 ° $ 1 7 4 . 7 7 2 °W Tonga Islands 2 5 7  5. 5 9 1 . 0 0 7  3 3  

1 4 0 2 / 2 6  0 8  1 8  1 9 . 8 1 7. 3 1 6 ° S 70 . 5 2 6 °W Near coast  of Peru 1 1 3 5 . 8  8 0 . 8 5 2  2 9 5  

1 5  0 3 / 0 5  0 3  3 3  5 0 . 9 8 . 1 4 7 ° N 1 2 3 . 7 6 2 ° E Mindanao , 6 4 9  6 . 5  9 5 . 5 2 6  9 8  5 ,  LP 
Phi lippine I s lands 

1 6  0 3 / 0 6  0 2  1 7  2 1 . 2 2 9 . 3 8 4 ° N 1 3 8 . 9 3 5 ° E South of Honshu , 4 5 7  6. 2 1 2 0 . 5 0 2  9 3  
Japan 

1 7  0 3 / 0 8  0 0  4 0  5 0 . 5  3 8 . 2 5 2 ° 5 1 7 7 . 2 2 4 ° E North Is land N . Z .  8 8  5. 9 6 8 . 5 3 7  3 5  

1 8  0 3 / 1 0  0 9  0 2  0 0 . 6  7 . 6 4 1 ° 5 1 0 6 . 9 5 7 ° E Java 5 2  5. 7 7 4 . 9 5 9  1 0 9  

1 9  0 3 / 1 2  1 0  5 0  4 8. 8 2 3 . 4 2 3 ° $ 1 7 9 . 9 7 1 ° W South of F i j i  Isl .  5 47  5 . 5  8 3 . 4 6 6  36  S only 

2 0  0 3 / 2 1  0 2  4 4  2 4 . 3 4 9 . 1 7 6 ° N 1 5 5 . 3 8 5 ° E Kuril  I slands 4 1  6 . 0  1 4 3 . 8 7 4  9 1  

2 1  0 4 / 0 3  0 3  0 9  4 4 . 2 1 4 . 3 1 6 ° S 1 6 7 . 2 2 2 ° E Vanua tu I s lands 1 5 6  5. 5 8 9 . 0 9 5  50  

22  0 4 / 0 6  04  13  1 8 . 9 5 5 . 5 1 1 ° S 1 4 7 . 0 7 6 ° E We st of MacQuarie 1 0  5. 5 4 5 . 1 0 4  50  
I s land 

23 0 4 / 0 6  23 08 2 2 . 3 1 8 . 9 0 3 ° S 1 6 8 . 8 5 0 ° E Vanuatu I s lands 1 8 2  5. 7 8 5 . 1 5 5  4 7  s 

2 4  0 4 / 1 8  0 6  4 9  1 3 . 9 1 5 . 9 3 4 ° S 1 7 4 . 3 5 2 ° W Tonga Islands 1 5 0  6 . 0  1 2 2 . 9 3 2  4 0  s 

25  0 4 / 2 0  0 6  3 1  1 0 . 6  5 0 . 1 2 0 ° N 1 4 8 . 7 4 5 ° E Sea o f  Okhotsk ? 5 8 2  6 . 0  1 4 2 . 2 8 1  9 8  

2 6  0 4 / 2 2  0 3  3 3  0 0 . 5  2 1 . 8 6 6 ° S 1 7 9. 3 7 5 °w Fij i I s l. Region 5 9 3 5. 7 8 5. 1 0 1  36  

27  0 4 / 2 4  0 4  1 1  2 9 . 0 3 0 . 9 0 9 ° N 1 3 8 . 4 3 1 ° E South of Honshu , 4 0 3  6 . 1 1 2 1 . 7 0 6  9 4  
Japan 

2 8  0 5 / 0 8  0 3  3 7  1 4 . 5  3 0 . 3 0 5 ° S 1 7 7 . 7 2 2 ° W Kerrnadec I slands 3 3  5. 6 7 7 .  2 4 0  3 2  



2 9  0 5 / 1 6  0 3  4 4  57 . 8  2 7 . 3 93 ° 5 6 7 . 2 0 0 ° W Catarnarca Province , 1 5 8  5 . 4  7 0 . 3 7 9  2 9 5  
Argentina 

3 0  0 5 / 1 7  1 6  5 3  4 6 . 3  3 6 . 4 2 9 ° 5 5 2 . 4 1 9 ° E Atlantic-Indian Rise  1 0  5 . 7  1 0 5 . 7 3 9  1 6 9  LP 

3 1  0 5 / 2 3  0 5  1 6  3 3 . 1  5 1 . 9 5 0 ° 5 1 6 1 . 0 8 9 ° E North of  MacQuarie 1 0  5 . 9  5 1 . 9 4 0  4 2  
I s land 

3 2  0 5 / 2 5 0 2  3 2  45 . 9  3 0 . 6 5 0 ° 5 1 7 8 . 2 1 0 °W Kermadec I s lands 5 9  5 . 5 7 6 . 8 1 0  3 3  

3 3  0 5 / 2 6  0 3  5 8  56 . 9  4 3 . 5 4 8 ° 5 3 8 . 9 4 4 ° E P rince Edward I s l . 1 0  5 . 7  2 5 . 5 3 2  1 8 1  LP 

3 4  0 5 / 2 9  0 4  3 6  0 9 . 0  3 . 5 6 5 ° N 9 7 . 1 3 8 ° E Northern Surnatera 7 1  5 . 8  8 2 . 2 4 3  1 2 2  

3 5  0 5 / 3 0  0 7  4 9  4 3 . 6  4 . 8 4 3 ° S 1 5 1 . 5 7 7 ° E New Britain Region 1 7 4  6 . 2  9 3 . 2 5 6  6 8  S ,  LP 

3 6  0 5 / 3 1  1 3  0 4  0 0 . 1  3 7 . 1 0 3 ° N 1 1 6 . 0 4 8 °W Southern Nevada 0 5 . 8 1 4 5 . 3 1 4  3 2 4  
Explos ion 

3 7  0 6 / 0 6  1 7  2 8  1 3 . 0  4 8 . 2 7 4 ° 5 3 1 . 6 9 6 ° E South of Africa 1 0  5 . 3 2 1 . 1 3 9  1 9 5  

3 8  0 6 / 1 1  0 2  0 5  3 4 . 0  3 0 . 7 0 7 ° 5 7 1 . 1 7 9 °W Near Coast of  4 6  6 . 3  6 8 . 5 6 9  3 0 0  
Central Chi le 

3 9  0 6 / 1 5  1 4  2 2  2 3 . 0  1 5 . 8 1 6 ° 5 1 7 4 . 8 3 1 °W Tonga I s land 2 4 7  6 . 1  9 1 . 9 0 3  3 3  

4 0  0 6 / 1 8  1 1  2 0  1 7 . 9  1 5 . 7 0 5 ° S 7 2 . 4 9 1 °W Southern Peru 1 1 7  5 . 8  8 2 . 9 9 9  2 9 6  

4 1  0 6 / 2 0  1 9  5 6  4 6 . 6  2 4 . 1 0 1 ° S 6 6 . 9 6 5 °W S alta Province , 1 9 6  5 . 5 7 3 . 3 5 9  2 9 4  S only 
Argentina 

42  0 6 / 2 2  1 5  5 5  2 8 . 4  5 8 . 3 1 8 ° S 1 5 . 7 8 6 °W South We stern 1 0  6 . 2  2 5 . 6 7 5  2 7 4  LP 
Atlantic Ocean 

4 3  0 6 / 2 4 1 3  2 9  3 9 . 2  4 3 . 5 4 1 ° S 1 7 0 . 6 7 3 ° E South I sland N . Z .  6 5 . 8  6 2 . 0 6 6  3 8  

4 4  0 7 / 0 5  0 5  2 1  4 8 . 9  6 . 0 5 6 ° S 1 5 4 . 4 2 4 ° E Solomon I s lands 3 3  6 . 0 9 3 . 0 5 4  6 5  



4 5  0 7 / 0 7  1 5  4 7  1 8 . 7  5 6. 1 0 0 ° S 2 7. 3 9 9 ° W South Sandwich I s l. 9 8  5. 5 3 1. 5 0 8  2 8 1  

4 6  0 7 / 0 9  2 3  1 9  0 3. 5  5. 7 8 8 ° S 1 1 1. 2 9 8 ° E Java Sea 5 3 4  5. 8 7 8. 0 7 7  1 0 5  

4 7  0 7 / 1 7  1 4  1 4  1 7 . 3  5 6. 3 9 2 ° S 2 7. 3 8 8 °W South Sandwich I s l. 1 2 9  5. 9 3 1 . 2 7 8  2 8 1  s 

4 8  0 7 / 2 4  0 4  4 9  45. 5 2 5. 7 3 0 ° S 7 0. 4 7 8 °W Near Coast of 3 4  5 . 6  7 2 . 9 8 1  2 9 8  
Northern Chi l e  

4 9  0 8 / 0 6  1 2  0 1  5 2 . 4  0 . 0 8 6 ° S 1 2 2 . 5 1 7 ° E Minaha ssa Peninsula 2 4 2  6 . 2  8 7. 4 4 2  9 7  s 

5 0  0 8 / 1 2  1 1  5 1  4 1. 8 2 4. 1 8 6 ° S 6 9 . 1 7 9 °W Northern Chile  1 0 1  5 . 6  7 4 . 0 0 2  2 9 6  

5 1  0 8 / 1 8  0 4  1 0  4 3 . 1  2 7 . 8 7 6 ° S 6 6 . 7 1 7 °W Catarnarca Province , 1 7 3  5. 2 6 9. 7 7 4  2 9 5  
Argentina 

5 2  0 8 / 2 4 1 6  5 3  0 7 . 1  5 8. 9 1 7 ° S 1 6 . 5 2 1 °w South Western 1 0  5 . 8  2 5 . 5 0 1  2 7 5  
Atlantic Ocean 

5 3  0 8 / 2 6 0 5  0 0  4 5 . 6  2 3 . 5 9 4 ° S 1 7 9 . 0 7 0 ° E South of  Fij i I s l. 5 6 0  5 . 9  8 3 . 0 9 6  3 7  S ,  LP 

54 0 8 / 3 0  1 6  0 6  1 3 . 9  3 3. 3 3 2 ° S 1 7 9. 35 9 °W South of  Kerrnadec 3 3  5 . 9  7 3. 9 8 2  3 3  
I s lands 

55  0 8 / 3 1  1 5  42  1 1. 7 1 7. 9 5 7 ° S 1 7 2 . 1 4 9 ° E Vanuatu Is lands 2 9  6. 1 8 6. 9 1 2  4 5  

5 6  0 9 / 1 1  0 7  1 6  35. 1 1 5. 5 0 1 ° S 1 6 7. 6 8 5 ° E Vanuatu Is lands 1 2 9  5. 6 8 8. 0 9 2  4 9  

5 7  0 9 / 1 7  0 9  0 8  4 8 . 8  3 2. 1 5 7 ° S 1 7 8. 3 2 0 °W South of  Kerrnadec 1 0 5. 8 7 5 . 3 25  3 3  
I s lands 

58 0 9 / 1 8  17 02 44. 3 3 4 . 0 0 6 ° N 1 4 1. 5 0 0 ° E Off East  Coa st of 4 8  6. 6 1 2 5 . 6 0 5  9 3  
Honshu , Japan ? 

5 9  0 9 / 2 2  2 1  4 4  1 7 . 2  3 2. 0 4 0 ° S 1 7 8 . 4 0 5 °W South of Kerrnadec 4 4  5 . 5 7 5. 4 2 2  3 3  
I s lands 



6 0  0 9 / 2 8  0 0  0 3  3 4 . 5  25 . 8 4 9 ° S 1 7 5 . 9 1 1 ° W South o f  Tonga I s l . 2 1  6 . 4  8 1 . 9 2 2  3 2  

6 1  0 9 / 2 8  0 3  0 3  4 6 . 8  2 1 . 5 1 0 ° S 1 7 7 . 7 9 6 °W F i j i I s lands Region 3 6 4  5 . 8  8 5 . 7 7 3  3 5  s 

6 2  0 9 / 2 8  1 0  4 0  2 4 . 2  3 1 . 5 7 6 ° S 1 1 0 . 8 4 1 °W Easter  I sland P-eg . 1 0  5 . 9  7 7 . 2 0 5  3 3 4  

6 3  1 0 / 0 1  1 2  0 4  1 5 . 6  30 . 0 6 5 ° S 1 7 8 . 7 8 4 ° W Kermadec I s lands 2 2 0  4 . 9  7 7 . 2 6 6  3 3  

6 4  1 0 / 0 8  0 5  1 5  2 7 . 4  47 . 8 6 0 ° S 3 1 . 9 5 0 ° E South o f  Africa 1 0  5 . 4  2 1 . 5 2 9  1 9 4  LP 

6 5  1 0 / 1 0  1 9  0 5  5 8 . 1  20 . 1 4 7 ° S 1 7 9 . 2 7 1 °W Fi j i  I s l ands Reg .  6 7 6  5 .  6 8 6 . 7 9 0  3 6  

6 6  1 0 / 1 1  0 8  2 1  3 3 . 0  3 3 . 9 9 8 ° S 1 7 9 . 7 2 3 ° E South o f  Kermadec 1 3 5 5 . 5  7 3 . 1 5 5  3 4  
I s lands 

67  1 0 / 1 5  10  21  0 7 . 5  1 5 . 8 6 0 ° S 1 7 3 . 6 4 3 °W Tonga I s lands 1 2 8  6 . 5  9 2 . 0 8 8  3 2  S ,  LP 

N 
6 8  1 0 / 2 0  1 7  5 9  1 7 . 0  2 4 . 0 7 2 ° S 6 6 . 8 3 2 ° W S a l ta P rovince , 1 9 2  6 . 0  7 3 . 3 4 2  2 9 4  S ,  LP 

Argent ina 

6 9  1 0 / 2 9  2 3  1 8  0 5 . 1  5 . 7 3 1 ° N 1 2 5 . 5 4 3 ° E Mindanao , 1 5 3  5 . 9 9 3 . 9 2 1  9 6  
Phi l ippine I s lands 

70 1 0 / 3 0  01 05  4 9 . 9  1 7 . 1 0 9 ° S 1 7 4 , 0 7 6 ° W Tonga I s lands 1 4 1  6 . 0  9 0 . 7 8 8  3 2  

7 1  1 1 / 0 1  1 8  4 3  4 4 . 1  55 . 2 0 9 ° N 1 6 3 . 6 9 2 ° E Off  East  Coast of 4 9  5 . 8  1 5 1 . 8 0 4  90  
Kamchatka 

7 2  1 1 / 0 6  0 7  5 8  5 1 . 3  1 8 . 8 7 6 ° S 6 7 . 3 5 2 ° E Mid-Indian Rise  1 0  6 . 2  5 3 . 0 5 9  1 4 6  

7 3  1 1 / 1 5 0 2  4 6  1 9 . 8  22 . 0 2 2 ° S 1 7 0 . 9 5 0 ° E Loya l ty I s l ands 1 0 5  6 . 3  8 2 . 7 1 2  4 5  
Region 

7 4  1 1 / 1 5 0 5  5 2  3 0 . 5  20 . 3 8 8 ° S 1 7 7 . 4 2 1 °W F i j i I s lands Region 3 4 8  5 . 7  8 6 . 9 3 9  3 4  

7 5  1 1 / 1 7  0 6  4 9  3 0 . 0  0 , 1 9 7 C N 9 8 . 0 2 7 ° E Northern Sumatera 3 3  6 . 3  7 9 . 3 9 0  1 2 0  LP 



7 6 1 1 / 1 7  1 3  4 5  4 9 . 1  1 8 . 7 8 5 ° 5 1 7 8 . 0 3 2 ° W Fij i I s l ands Region 4 5 1  6 . 1  8 8 . 3 7 1  3 5  5 ,  LP 

7 7  1 1 / 2 0 0 8  1 5  1 6 . 2  5 . 1 6 7 ° N 1 2 5 . 1 2 4 ° E Mindanao , 2 0 2  6 . 4  93 . 2 4 8  96  LP 
Phi l ippine I s lands 

78 1 1 / 2 2  00 50 4 3 . 4 30 . 9 5 8 ° 5 1 3 . 4 8 5 ° W South Atlantic 1 0  5 . 9  4 8 . 3 5 9  2 4 7  

Ridge 

7 9  1 1 / 2 2  1 7  0 7  3 6 . 1  1 7 . 7 7 9 ° 5 1 7 8 . 0 5 0 °W Fij i Is lands Region 6 4 6  5 . 9 8 9 . 3 4 4  3 6  

80  1 1 / 2 3  04  4 5  5 3 . 2  7 . 9 9 3 ° 5 1 0 2 . 2 5 5
° E South West o f  3 3  6 . 0  7 2 . 9 2 8  1 1 3  

Sumatera 

8 1  1 1 / 2 9  1 9  1 2  3 0 . 8  3 5 . 4 1 9 ° 5 7 1 . 0 8 5 °W Central Chi le 9 9  5 . 4  64 . 1 6 7  3 0 2  

82  1 2 / 1 1  2 3  2 2  1 9 . 3  2 2 . 4 0 7 ° 5 6 8 . 5 9 9
°W Northern Chi le  92  5 . 7  75 . 4 7 1  2 9 5  

&3 83  1 2 / 2 8  1 0  3 7  5 3 . 7 5 6 . 1 9 4 ° N 1 6 3 . 4 6 0
°

E Near East Coa st of  3 3  6 . 2  1 5 2 . 4 5 1  9 1  LP 
Kamchatka 

84 1 2 / 3 0  20 5 9  5 6 . 1  3 6 . 6 9 5 ° 5 1 7 7 . 4 9 3
° E Off East Coast of  3 6  5 . 1  70 . 0 9 5  3 5  

North Is land , N . Z .  

85 1 2 / 3 0  21 36 5 6 . 4 3 6 . 6 6 3 ° S 1 7 7 . 5 1 2 ° E Off  East Coa st of  3 9  6 . 2  70 . 1 3 0  3 5  LP 
North Is land , N . Z .  

( i )  The events and the epicentral  data are picked from the PDE reports . 

( i i ) LP in the comment co lumn means that digi ta l long-period seismogram was obta ined . 

( ii i )  5 i n  the comment column mean s that c lear 5-phase was obtained . 

( iV) N in the comment column means nuclear explos ion . 

( V ) Azimuth indicates the anti-c lockwisely measured angle from South Pole to Swowa Station to 
Epicenter . 
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