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1. Introduction 

Japanese Antarctic Research Expedition (J�RE) started 

aeromagnetic surveys from the 8th expedition (JARE-8) by using 

the proton precession magnetometer. The :survey areas and the 

observation periods from JARE-8 to JARE-19 are summarized in 

Table 1 of "Catalog of JARE Geodetic Survi=Y Data" (Geographical 

Survey Institute, 1981). The outline of the survey systems and 

the obtained total intensity profiles in and around Lutzow-Holm 

Bay are summarized in Tazima et al. (1972) and Kaneko (1976). 

Though an improved data acquisition system with the digital 

cassette recorder was introduced since JARE-21, the aeromagnetic 

surveys by JARE are still in a reconnaissance stage. Because 

the survey methods and the operations will be improved 

unceasingly, it is necessary to keep a rather detailed 

description of the current survey data. It often requires more 

than 5 years to accomplish the coverage o:E the area concerned, 

and the data report will be of great help in the future 

interpretations and future analyses of probably non-uniform data 

characteris�ics. This report gives tt.e total intensity data of 



5 flights among 20 flights by JARE-21 together with the 

corresponding flight logs and diurnal variations. The remaining 

data will be published successively. 

2. Outline of the Survey by JARE-21 

Table 1 summarizes the survey flights by JARE-21. Each 

flight had 1. 5-4 flight hours and the total hours amounted to 57  

hours. The crew of each flight consisted of three men; one 

pilot, one navigator and one observer. The operations and 

logistics of PC-6 were reported by Mizushima et al. (1981). 

Table 2 summarizes the main characteristics in the aeromagnetic 

survey. The outline of the aeromagnetic flight planning and the 

data acquisition system is reviewed in Shibuya and Tanaka 

(1983). 

3. Flight Log 

Figure 1 shows the flight lines of the 5 flights (No. 11, 

No. 12, No. 15, Ml and M2) in this data report. As summarized 

in Table 2, VLF/omega navigation was not effective and the 

positioning had to be made only visually. As a result, the 

point-to-point flight was made by controlling magnetic course, 

flight speed and flight height above sea level or ground level. 

Table 3 shows the flight logs for Flights No. 11 - M2. The 

explanation of the flight log is given by taking Flight No. 11 

as an example. The first column is the control point. It is 

taken usually at the highest point in the small exposed rock 

areas on the coast and the islands of Llitzow-Holm Bay. As for 
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the S-H-Z route of Flights Ml and M2, it is taken at the route 

station which can easily be distinguished in the air by the oil 

drums' mark for navigation. The pass time through the control 

point is considered to have in most cases the uncertainty of 

about 10 seconds. In Flight No. 11, PC-6 departed from the 

control point at Benten Island at 1253:10 LT (DEPART) for that 

at Einstodingen with the magnetic course (MC) of 240 ° . 

The distance between the above two points (DIST) was 38. 5 

nautical miles, which is an approximate v.�lue measured on the 

1:250, 000 topographic sheet of Llitzow-Holm Bay. The estimated 

elapse time (ETE) was 23 minutes by the flight speed of around 

100 kn. Then, the estimated time ·Of arrival (ETA) was 

1316:10 LT, while the actual time of arrival (ATA) was 1314:40 

LT. The difference between ETA and ATA gives the measure of 

uncertainty in the actual flight speed which was caused by the 

unknown factors such as wind speed, etc. The succeeding control 

point can always be seen with the height above sea-ice level 

(ALT) or above ground level (AGL) of 1500 ft, and the aircraft 

·was in most cases found to come closely over the pointed control 

point by a continuous adjustment of the heading by the pilot. 

The degree of the straightness of the flight course is, however, 

not known quantitatively. The uncertainty in the height control 

is at most 100 ft - 150 ft. When ATA and DEPART at the same 

control point give the same clock time, it means that the 

aircraft passed through the point (with the change of its 

magnetic course). If they are not equal, it means that the 

aircraft re-entered the control point after a circular flight. 
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The location in RMK column for Flight Ml gives VLF/omega 

positioning. As for Flights Ml and M2, the traces of the 

oversnow vehicles and the oil drums on the vehicle course for 

navigation were very helpful for the identification of station 

names. In order for the pilot to identify the above-mentioned 

traces, the flight line is slightly offset toward the right-side 

along the S-H-Z route. As a result, the reverse line of Flight 

M2 is considered to have a parallel shift of a few kilometers to 

the upstream direction of the ice sheet as compared with the 

forward line of Flight Ml. 

4. Total Intensity Data 

The data acquisition system is illustrated in Fig. 2. The 

clock time and the total intensity value are output sequentially 

at the rate of sampling time. The acquired data on a digital 

cassette tape were re-formatted by using HITAC-l OII and 

HITAC-Ml 80 at the National Institute of Polar Research, and they 

were stored in one volume of open-reel magnetic tape with 20 

sequential files. There is no additional edition except re

formatting for the IBM-compatible computer and the raw data of 

each flight on the cassette tape were transferred.to the 

corresponding file as summarized in Table 4. It is noted that 

Flight No. 13 was not made and the discordance of the labelled 

file name with the flight number for Flights Ml-M4 is the result 

of a careless mistake in the editing. Table 5 gives the 

compiled line-printer output of raw data. The first column 

shows the sequential data number, and the second to the sixth 



columns correspond to Flights No. 11 to M2, respectively. The 

explanation of the raw data is given in Fig. 3, taking the first 

portion of Flight No. 11 as an example. �rhe clock data is 

recorded to the digit of one second. Since the sampling rate is 

not a round number of second, there is a discordant tare in the 

increment of the clock data. 

5. Secular Variation and Diurnal Variations 

Figure 4 illustrates the secular variation of the total 

intensity at Syowa Station which was reproduced from Fig. 4 of 

Shibuya and Tanaka (1983). The decrease of total intensity is 

as large as -140 nT/year. Syowa Station :is covered with the 

auroral zone and the diurnal variation of the geomagnetic field 

is likely to become large with short-period fluctuations. The 

geomagnetic three components H, D and Z were recorded on a 

dot-pen analog monitor recorder and on a digital magnetic tape 

as reported by Katsuta (1981). Figure 5 shows copies of such 

monitor charts for quick-look of quietness during each 

aeromagnetic survey flight of Flights No. 11 - M2, where the 

clock time indicates universal time. Table 6 summarizes the 

specifications and the file list of the synthesized diurnal 

variations which cover the flight times of each survey. The 

copies in Fig. 5 and the synthesized diurnal variations are 

edited for this report with the courtesy of the World Data 

Center-C2 for Aurora, National Institute of Polar Research. The 

print-out of compiled diurnal variations :Ls not given here. 

-5-



References 

Geographical Survey Institute (1981): Catalog of JARE 

Geodetic Survey Data. Tokyo, National Institute of Polar 

Research, 125p. 

Kaneko, H. {1976): Purinsu Orafu Kaigan chiiki no koku 

jiki sokuryo (Aeromagnetic survey in the vicinity of 

Prince Olav Coast t Antarctica). Nankyoku Shiryo (Antarct. 

Rec. ) , �, 61-6 8. 

Katsuta, Y. (1981): Chijiki (Geomagnetism). Nihon Nankyoku 

Chiiki Kansokutai Dai-21-ji-tai Hokoku (Report of the 21st 

Japanese Antarctic Research Expedition 1979-1981), 60 -61. 

Mizushima, T. , Yashiro, T. and Oomori, H. (1981): Kaku 

(Aeronautics). Nihon Nankyoku Chiiki Kansokutai 

Dai-21-ji-tai H8koku (Report of the 21st Japanese Antarctic 

Research Expedition 1979-1981), 177-186. 

Shibuya, K. and Tanaka, Y. (1983): An aeromagnetic survey over 

the Shirase Glacier. Mem. Natl Inst. Polar Res. , Spec. 

Issue, .£§_, 1-17. 

Tazima, M. , Ka�inuma, S. , Yoshida, M. , Masuda, M. and Yoshimura, 

A. (1972): Ryutsuo Horumu Wan to sono engan chiiki no 

koku jiki sokuryo (Aerornagnetic survey in the vicinity of 

Lutzow-Holrn Bay, Antarctica). Nankyoku Shiryo (Antarct. 

Rec. ), _!i, 69-78. 

-6-



' 

. \� - : /�·s 

/\ 
!-/ 35 °E , 

/ 

_/ 

.. .  
I 

I 
I 
I 

I 
I 

I 
I 

� •E 

*IE, . 

; I 

./ ,' I 
·/ I/ 

I 
I 

I 

I 

/ t I / I\( 
/, ·. 

) 
// 

I 
I 

I 
I 

I 

I 
I 

/ 

I 
I 

I 
I , 

I, . 
�-- , I I 

l-· 
--/ 

I -----

,. ,�' 
.. ,:u:o IP, AtlAU . 

I 

I --
,i,; I l 

I I 
1 : 1000,aoo / ! 

I -· I I 

. I 

· .. · / 
I 

I 
I 

I 
I 

·, -, I I I 

I i .· so / I ••• 
[_.;;; .... -/ {17 

/ 

I 
I 

/ 

-+--
j ---

r 

I 
I 

... 

I 
I 

I 
I 

.._. � 
/ 

/-· 

I 
I 

� 

I 

/'f 
I 

I 
I 

I 
I 

I
� 

I ./ I 
I 

I 
I 

/+ 

I 

Fig. 1. Flight lines (No. 11, No. 12, No. 15, Ml and M2). 
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Table 1. Aeromagnetic surveys by JARE-21. 
*** 

Flig:ht No. Flight Date Region Crew 
* 

1 1980 Oct. 3, 1050-1335 Syowa - Botnnuten (P)T.M. (N)T.T. (O)K.S. 

2 1980 Oct. 6, 1055-1345 (P)T.M. (N)T.T. (O)K.S. 

3 1980 Oct. 7, 1125-1335 Liltzow-Holm Bay (P)T.Y. (N)T.T. (O)K.S. 

4 1980 Oct. 17, 0935-1225 (P)T.M. (N)Y.K. (O)K.S. 

5 1980 Oct. 21, 0805-1110 (P)T.Y. (N)Y.K. (O)K.S. 

6 1980 Oct. 27, 0830-1230 (P)T.M. (N)Y.K. (O)K.S. 

7 1980 Oct. 29, 0825-1145 (P)T.Y. (N)Y.K. (O)K.S. 

8 1980 Nov. 5, 0900-1230 (P)T.Y. (N)Y.K. (O)K.S. 

9 1980 Nov. 5, 1425-1755 (P)T.M. (N)Y.K. (O)K.S. 

10 1980 Nov. 27, 1630-1930 Shirase Glacier (P)T.Y. (N)Y.K. (O)K.S. 

11 1980 Nov. 23, 1240-1505 Liltzow-Holm Bay (P)T.M. (N)Y.K. (O)K.S. 

12 1980 Dec. 24, 1450-1700 Systerflesene - Karamete Pt. (P)T.M. (N)Y.K. (O)K.S. 
** 

14 1980 Dec. 28, 0900-1230 Rumpa - H route - Karamete Pt. (P)T.M. (N)Y.K. (O)K.S. 

15 1981 Jan. 2, 1800-2030 H route - Kuzira Pt. (P)T.Y. (N)Y.K. (O)K.S. 

Ml 1980 Nov. 3, 0930-1100 Mizuho route (P)T.M. (N)S.T. (O)K.S. 

M2 1980 Nov. 3, 1320-1530 (P)T.M. (N)S.T. (O)K.S. 

M3 1981 Jan. 2, 0845-1030 Syowa - Mizuho (P)T.Y. (N)Y.K. (O)K.S. 

M4 1981 Jan. 2, 1300-1600 M route polygon (P)T.Y. (N)Y.K. (O)K.S. 

Yl 1980 Dec. 12, 1955-2355 Yamato Mountains (P)T.Y. (N)T.T. (O)K.S. 

Y2 1980 Dec. 19, 2100-2440 (P)T.M. (N)T.T. (O)K.S. 

* Flight time in local time (=universal time + 3 h). 

** Flight No. 13 was not made. 

*** (P) pilot, (N) navigator, (0) operator. 

T.M. Toshiaki Mizushima, T.Y. = Tetsuo Yashiro, K.S. = Kazuo Shibuya, 

T.T. Tomotaka Takagi, Y.K. = Yutaka Katsuta, S.T. = Shinya Tanaka. 
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Table 2. Main characteristics in the aeromagnetic survey. 

aircraft PC-6 (JA8221) 

magnetometer 

sensor 

recording 

resolution 

sampling 

positioning 

flight speed 

height control 

survey plan 

M-123-1 (Barringer Research Ltd.) 

towed by a 10-m coaxial cable 

digital cassette 

(back up) analog pen-chart recorder 

5 digit display 

1 nT 

1.2 s or 2.0 s 

visual (VLF/omega ineffective) 

90-100 kn 

barometer 

radar altimeter 

point-to-point flight 
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Table 3. Aeromagn�tic survey flight logs. 

Flight No. 11 (1240LT-1505 LT, November 23, 1980) 

CONTROL DEPART DIST ETE ETA ATA MC ALT RMK 

POINT h m s mile s h m s h m s deg: ft m 

Benten I. 1253
10 

38. 5 23 131610 
1314

40 
240 1500 

Einstodingen 1314 
40 

18. 5 11
30 

132610 
132620 

225 1500 

Strandnebba 1328 

18 10
50 

133850 1 339 358 1500 

Nesholmen 1339 

9 5 1344 1343
30 

055 1500 

Kuzira Pt. 134650 

29 18 1404
50 

140230 
282 3000 

Innhovde 1404 50 

14 830 
1413

20 
1413

10 
085 3000 

I Veslestabben 1413
10 

49 2930 
1442

40 
1440

10 
103 1500 I 

Systerflesene 1440
10 

16. 5 10 1450
10 

1450
20 

060 1500 

Sx_owa Station 145020 (arrival) 

Flight No. 12 (1450LT- 1700LT, December 24 , 1980) 

CONTROL DEPAR1' DIST ETE ETA ATA MC ALT RMK 

POINT h m s mile s h m s h m s deg: ft m 

Systerflesene 1452
20 

58 34
50 

152710 
1530 293 1500 

Fletta 1531
20 

unnamed R. 
22 . 5 13

30 
1544

50 
154650 

079 1500 

Kaname I. 1548 

47 2810 
161610 ---- 344 1800 interrupted at 

155830 because of 
Karamete Pt. whiteout 



Flight No. 15 (1800LT-2030LT, January 2, 1981) 

CONTROL DEPART DIST ETE ETA ATA MC ALT RMK 

POINT h m s mile s m h m s h m s deg_ ft 

H 230 1852 AGL 

17 1020 , 
1902

20 1902 312 1500 

Al 1902 AGL 

50 30 1932 193130 
312 1500 

Berrodden 193130 

20. 5 12
20 1943

50 1943
50 

340 3000 

Kuzira Pt. 1943
50 

46. 5 2930 2013
20 

2015 084 3000 

Syowa Station 2015 (arrival) 

Flight Ml (0930LT-1100LT, November 3, 1980) 

CONTROL DEPART DIST ETE ETA ATA MC ALT RMK 

POINT h m s mile s h m s h m s deg: ft ..... m 

S16 0939 69°01.9'S 40 ° 02 . 5'E 

14 830 
094730 

094730 145 3000 

S30 094730 69°01. 3'S 40 ° 40. 0'E 

17 10 095730 
0957 179 3700 

H90 0957 69°15.5'S 41° 15. 0'E 

26 16 1013 1011 182 5000 

Hl80 1011 69°31.0'S 41°
59. 0'E 

16 930 1020
30 1019 186 5600 

H230 1019 69°47.0'S 42°23. 0'E 

16 930 102830 102830 185 6000 

H289 102830 

4 ·2
30 1031 1031 186 6500 

S122 1031 70°01.l'S 43
°06. 5'E 

24 1430 104530 ---- 195 6600 

Z51 1046 change course unidentified 

23 14 1100 1058 195 7200 

Mizuho Station 1058 (arrival) 70°42.l'S 44° 17. 5'E 



CONTROL 

POINT 

Mizuho Station 

Z51 

S122 

H289 

H230 

I Hl80 

I 
H90 

S30 

S16 

Syowa Station 

Flight M2 (1320LT-1530LT, November 3 , 

DEPART DIST 

h m s mile 

1337 

23 

1351 change course 

24 

140430 

4 
30 1407 change course 

16 

1417 

16 

1425
30 

26 

1440 

17 

1456 

14 

1502 

10 

1508 (arrival) 

ETE 
s m 

14 

1430 

3 

930 

930 

1530 

10 

830 

6 

ETA ATA 

h m s h m s 

1351 ----

1405 
30 140430 

140730 ----

1417 1417 

142630 1425
30 

1441 1440 

1450 144850 

150430 1502 

1508 
. .  

1508 

1980) 

MC ALT RMK 

deg ft 

016 

unidentified 

015 

337 

unidentified 

006 

005 

006 

002 

320 

325 



.... 
-..J 

Table 4. Compiled raw data from aeromagnetic survey flights by 
JARE-21. 

1. Specifications 

tape length 

density 

data code 

labelled or unlabelled 

volume serial name 

record format 

record length 

block size 

2. Record constitution 

K 
1st 

IF 
.. I IA I. I 

.
BJ

. 
IC '

.
I 
.. 
O 

A2 A2 A2_ A2J Al 

1200 ft 

1600 bpi 

EBCDIC 

standard labelled 

AER021 

fixed block 

18 bytes 

1800 bytes 

IH 
A4 

K 
P..4 

2nd 

IF
. 
l IAJ r .. B 1.1.c I m 

A2 A2 _A2 A2 A2 

� r: 100 th 
':\ Ir----::-:'l�

-:---,-
,-�-

-

-
- -
-
----�- I AK4 llill1li�ll�!l�l l� I 

REC FM= FB, LRE(L=18, BLKSIZE =1800 

K data count 

IF index 

IA day 

lB hour 

IC minute 

ID second 

lH total force data 

3. File constitution 

file number file name flight number 

1 FTOl No. 1 

2 FT02 No. 2 

3 FT03 No. 3 

4 FT04 No. 4 

5 FT05 No. 5 

6 FT06 No. 6 

7 FT07 No. 7 

8 FT08 No. 8 

9 FT09 No. 9 

10 FTlO No. 10 

11 FTll No. 11 

12 FT12 No. 12 

13 FT14 No. 14 

14 FT15 No. 15 

15 FTMl M3 

16 FTM2 M4 

17 FTM3 Ml 

18 FTM4 M2 

19 FTYl Yl 

20 FTY2 Y2 

data point 

4213 

4080 

327 7 

4245 

4507 

7327 

8163 

9251 

8341 

4 713 

3799 

5208 

9366 

3116 

4638 

6226 

4240 

4 757 

7636 

7169 



Table 5 .  Total intensity data of Flights No . 11 

FL IGHT NO 1 1  

1 25 0 ! ?  
1 25 0 ? 5  
1 25B7 
1 2s o , •  
1 25 0 • 1 
1 250• 3 
1 25 0,,5 
1 2s o , ;  
1 25 0 H  
I ? 5 r 5 l  
1 25 0 5 3  
1 25055 
1 25057 
1 25 05Q 
I 251 0 
1 25 1  2 
1 25 1  • 
1 2'5 1  � 
1 25 1  e 
1 25 1 1  D 
1 2S I  1 2  
1 25 1 1 •  
1 25 1 1 �  
1 2 5 1 1 5  
1 25 1 20 
1 25 1 22 
1 25 1 ?4 
1 25 1 2b 
1 2 5 1 , 7  
I 2 5 1 2� 
1 25 1 3 1  
1 25 1 3 '  
1 25 1 3 5  
1 2 5 1 3 7  
1 25 1 ! • 
1 25 1 •  l 
1 2 5 1 4 3  
) 2 5 1 4 5  
1 2 � 1 4 7  
1 25 1 • •  
1 2 5 1 5 1  
l �!> l S C  
1 25 1 5• 
1 25 1 5b 
1 2 5 1 55 
1 252 0 
1 252  2 
1 252  • 
1 2 5 2  t 
1 252  5 
1 2571  O 
1 2 5 2 1 2  
1 25 2 1 4  
1 25 2 l t  
1 25 n i  
1 2571  • 
1 25221  
1 252'- 3 
1 25225  
1 25227 
1 2521• 
1 2523 1 
1 252'3  
1 2s2,s  
1 25237 
1 252,• 
1 2 5241  
1 25243 
1 25�45 
1 252•t 
1 252•� 
1 25250 
1 25252 
1 2525• 
1 25 2 5b 
1 25256 
1 253 O 
1 253 2 
1 253 · • 
1 2 5 3  b 
1 25 3  e 
1 2H I O  
1 2B l l  
1 25 3 1 !  
1 25 3 1 5  
1 25 3 1 7  
1 253H 
1 25321  
l 25323  
1 25 3 25 
1 ?55.!7  
1 25 3 2• 
125531  
1 25333  
1 25!35  
1 25357 
l 25Be 
1 25)40 
1 2B42 
1 253•• 
l ?B•t 
1 2 5 )48 
1 25350 
1 25 3 52 
! l!5 ! 54 
1 2535b 
l 25.3Sl 
1 25• 0 
1 25• l! 
1 25• 
1 2 54 
1 2'5• 
1 2 5• q 
l 25'4 1 1  
l 25 • D 
1 25• 1 5  
1 254 1 7  
1 25'4 1 0 
1 25421  
1 25423 
1 25425 
1 254?7 
1 254?• 
1 25•30 
1 25'•3, 
1 25• 3• 

0 
0 
0 
(· 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 � 
0 
0 
0 
D 
0 
,0 
0 
0 
0 ""·"" 

<>910 
'1'190<> 
0'1009 
911'>0� 
'109'10 
'il'OQ'QC'
'100'19 
'IOQ'IQ 
qq9q9 
'l'IO'IQ 
00'1'1. 
oqqq9 
9'>00� 
qqq-;,q 
qq009 
00'1'1� 
'10'109 
'1'1'1'19 
'10'1'10 
<>9'1')q 
'1?'1<:>Q 
'10'1•9 
0'100• 
'10'19 
0001)0 
O'IOQq 
QOQlo'q 
•oq�� 
9q0Qt;-
qqt1f?$ 
U5"4 
••58b 
U 587 
• «l ��b 
•• see 
44 587 
••589 
••5B7 
.. 5e5 
U5<>3 
44522 
.. 593 
• 5 1 '19 
4 4 5 92 
.. 5 e 3  
••SM 
• • 587  
••557 
••592 
44566 
..  5'1b 
•• 586 
4•603 
••ti07  
••el 2  
• • b l t  
• •1>21 
•• t23 
... tZ, 
4462! 
.. b23 
• • b1� 
4"t25 
"4b22 
on• 
••1>21 
U62• 
Ut,21 
Ub2! 
••t20 
.. ue 
•4619 
.. 620 
•Ol'I 
••t.27 
U 6 1 7  
U62} 
••62• 
..  622 
.. 6 l E  
•• cJ 7 
..  620 
••t20 
44 b l t>  
• • 6 1 �  
..  b l l  
Ob ) l  
. .  6 1 0  
••ttOl 
• • t> O l  
• • 5•7 
•4 5,, 
usee 
••Sn 
•0578 

FLIGHT NO 1 2  

024 1 5  OP 
0 2• 15  03•  
D241  15  0 3 6  
02'• J S  0 3 8  U 
02" 1 5  0 4 0  0 
0 2 •  l �  0 4 2  D 
024  1 5  o.. 0 
02•  1 5  046 D 
o��  J !- 0116  C\ 
02• 1 5  050 0 
02• 1 5  05.! D 
024 1 5  0 5 •  0 
02•  15 055 0 
02•  1 5  057 D 
0 2 •  1 5  os• o 
02•  1 5  I 1 O 
024  1 5  I 3 O 
024 1 5  l 5 D 
0 2 4  1 � I 7 0 
024 15 l 'I 0 
024  l 5 1 1 1  O 
0 24 1 5  1 1 3  O 
0 2 •  1 5  l H  O 
8 24 15 1 1 7 0 
024  1 5  1 1 • 0 
02• 1 5  1 2 1  0 
024 15 1:i2  0 
024  1 s  1 ?4 r 
024 1 5  1 2b 0 
0 24 1 s  1 2e o 
02•  15 1 3 0  00'1'1• 
024 1 5  1 32 'l'l'l'lq 
024 15 n• <10<1• 
024 1 5  1 3 6 '1•'1'19 
0 2• 15 ue 11qoq9 
024 15 I 00  'l'IO'lq 
0 24 1 5  1 4 2  """"· 
oz• 15 1•• '1'1'109 
02• l 5 I •6 '1'1'10. 
024 15 ) 4 7  '19'1'1'1 
02• 15 1 4'1 qqqqq 
024 1 5  l 5 1  ""··· 
024 15 1 5 !  '1'1909 
02• 1 5  1 55 '19'1'1. 
024 15 157 'IQOqQ 
02• 15 1 5• 9.090 
02• 15 2 I 32S6o 
02• 15 2 2 .. ?t, 
O,•  J S  ; ! ••76' 
02• 15 2 5 6476� 
02• 1 5  2 · 6 6476�  
02• 15  2 7 0 6 770 
0 2• 15 2 � ••772 
024  1 5  2 9 ••771  
0 2• 15 2 1 1  ••771  
n," 1�  21c  • " ' ' !  
02•  1 s 2 n  . . , , ,  
0 2 •  1 5  2 1 <  •4788 
0 2 •  1 5  2 1 5 • n�,. 
0 2• l�_tL•476� 
02•  1 5  2 l b  ua7 
0 2 • ! 1 5  ?I• 64765 
024  15 2 20 44764 
0 2 •  15 221  44770 
02•  1 5  22< 461 1 8  
0 2 4 1 5  2 2 •  "4027 
024 I� 225 40!,q 
02• 15 2 ,t. ..o•� 
O?• 15 227 "476 A 
02•  15 22� 44827 
02•  15 2)0  U&l,6 
02• 15 23 1  o0•6 
02•  15 B2 u742 
02• 15 233 - � 050 
O?• 15 2)• 44747 
o.><, 1 5  236 .. 1.f 
02• 15 237 ••H e 
024 1 5  2)8 447-5 
0?4 15 2,• <>6746 
024  15 240 44745 
02• ] 5 242 6474b 
0?4 15 24! 64H"! 
o,, 1 5  244 44742  
024  1 5  24� •• HS 
0 2 •  1 5  2Gb  44742 
024 1 5  247 64765 
024 1 5  ,.. 64765 
02'4 15 250  04746 
02• 1 5  251  .. .,.) 
02•· 15 252 .. 470 · 
0 2 •  1 5  253  •67•5 
024 15 255 447•• 
024  1 5  ?5b o4'64 
o,4 15 257 •4765 
02• 15 258 OOH 
02•  J 5 259 44'4 7 
O?• 1 5  ! l •4745 
024 1 5  3 2 ••750 
024 15 3 3 64750 
024  1 5  ) • .. .,5! 
02• 1 5  ) 5 04751 
024 1 5  3 7 44150 
o,4 is.  3 e u?ss 
024 1 5  ! 9 44155 
024 15 ! J C  ,.,759 
02• 15 3 1 1  .. ,57 
02• 15 3 1 '  ••156 
0 24 l� 31• 4058 
024 1 5  ) 1 5  44760 
014 15 3 1 b  4476• 
024 15 )17 ... ,t, 
0?4  15 318 44?<,• 
024  15 3 2 C  44763 
024  1 5  321  04763  
07" l S 32, .,,6!-
024  15  32) ..  ,i,  
D?•  1 5  )24  •47�5 
0 2• 15 3 2� ... , ... 
0?4 1 5  327 •47�2 
0 2 4  15  32� 447b3  
02• 15  )2�  ..  762  
o,•  15  HO 44750 
0 2• I �  ))2 •Oc! 
0 2• H 35' .. 7t, 
024 1 5  ,�4 •4?63  
02•  13  HS 64 ?60 

FL IGHi NO 1 5  

0 l 1'40 0 
(l J A :. o  (' 
o 1 �4 0  o 
0 l ij. 0 0 
C' l l�'•CI t'i C 
0 I !\t! O  1 1  r. 
o 1 � • o n  c, 
C 1 6• 0 1 5  0 
0 1 6• 0 1 7  C 
D I M O H  0 
0 1 &4 0 2 1  0 
0 1 1"• 02! 0 
o 1 e•oz4 o 
0 1 !14 02t 0 
o 1 8• 028 o 
0 1 8" 0 3 0  D 
o , l o• o"2 o 
o 2 1 &• 0 s• o 
0 2 l h O)b  0 
0 2 1 8•036 0 
o 2 1 n•o•o o 
o 2 l 8•o•• · o 
o 2 1 64 0 • •  o 
0 2 1 8•0H 0 
0 2 1 84046 C 
o 2 1&• 040 o 
0 2 1 114 0 5 1  C 
0 2 1 11• 0 5 3  0 
0 2 1 8"0!5 0 
0 2 1 84057  0 
0 2 1 84 05• 0 
0 2 1 84 1 1 0 
0 2 111'1 I 3 0 
0 2 1 8 4 1 5 0 
0 2 I 84 1 7 0 
0 2 1 84 l q 0 
0 2 1 114 1 1 1  0 
0 2 1 8• 1 1 3 0 
0 2 1 11 4 1 1 5  0 
0 < 1 94 1 H  C 
0 2 1 84 1 1 6  C 
0 2 1 8  ... 1 20 '19000 

. 0 , 1 0 4 1 22 q909Q 
0 2 1 6• 1 2• '1900'1 
0 ? 1 84 1 26 000'1< 
0 2 1 64 1 26 9009. 
O 2 l ·M UC </009� 
C 2 I 84 1 32 99qqq 
t 2 1 &• 1 34 0090• 
o 2 1 &• ui 0000• 

l &4 l 3 f  00000 
1 1" 10 oq<1oq 
l �" ) 42 0900� 
1 114 1 4 3  ooovo 
1 !'• 1 4 5 . OQ009 
1 84 l • 7 O?'>Oq 
) 84- ) C. '9 1?9'9Q� 

r 1 8• 1 5 1  onoqc 
0 2 I �• I 5 3 0099� 

...LLl ll".1� 
0 2 ""' 1 5 7  '1900� 
0 2 1 84 1 50 9''190 
t 2 1 8• 2  I • 5453  
D 2 1 114 2  2 56208 
0 2 1 642  3 56256 
0 2 I 6"2 46?•� 
0 2 1 6'o 2  46250 
0 2 l 1142 <ob250 
C 2 l 842 467.51  
0 2 l 84 2 q 4 t252  
0 2 l !l4 2 ) D  •t.? . . 
0 2 1 84212  •62"9 
r. 2 1 842 1 '  •6250 
0 2 1 114 2 1 •  46?•0 
0 2 1 54 2 1 5  •r.2•• 
0 2 1 84 2 1 b  4 6241' 
0 2 1 8 4 2 1 7  46247 
0 2 I &421 q 46?•5  
0 2 194220 46205 
t 2 J84 2 2 l  4 6?45 
C 2 1 11• 2 22 46245 
0 2 1114223 46?4� 
0 , ) 84223  46241  
C 2 1 54 22 6  4b24! 
0 , 1 84�27  <>t?<>O 
O 2 I 84226 <o!o24< 
o 2 1 842?• • 6?4 0 
0 2 l ll• 2 3 J  4 6236 
O 2 1 84 2 32 462H 
0 2 l &42'3 4b23f 
0 2 1 8•23• •t2Jf 
O 2 1 8•235 4U38 
0 2 1 842)7 •62'5 
o 2 1e•ne •&H6 
0 2 1 84230  462)f 
0 2 1'84240 462,. 
0 • ie .. 74 l •6237 
0 2 1 84243 ••2'2 
o 2 1 e02"• ••2,• 
0 2 1 114245 <>62! 5 
0 2 l &•2•• <o62)b 
0 2 1 842•7 4623 1 

.o 2 1 0•;0 01>2n 
0 .! 1 842!,0 •62'0 
0 2 184251  46231 
0 2 1 84252 46230 
0 2 1 84253 4t,2?i 
0 2 1 A42S,4 41>2'5 
0 2 l ll425b •6223 
0 2 1 84257 •6225 
0 2 I !'4258 •c22 l 
0 2 l ll4 259 46<2� 
o 2 1 e•J o • 1> 2 1 •  
0 2 1 64? < • t 2 1 5  
O 2 1 �4 3  3 •t2l 3 
0 2 1 86 3  • 462 1 ,  
0 � l B• !  5 4620> 
o 2 1 &4 �  � • t 2 0 5  
o 2 11'0 e •6:>0l'  
0 2 1 1�•3 q •c2Dl  
C 2 1 8• 3 1 0  4 t l 90 
0 2 164)1 1 4bl '15 
C ' 1&• 3 1 2  4bl 0 l 
D 2 1 6• ! 1 •  4 6 1 9 1  
o 2 1�• 3 1 5  •c1or  
t •  2 1 84 3 1 6  4 1, 1 8 �  

- 1 8-

FL IGHT M1 

o;,o 
02• 
C2<  
c 2 •  
0 2 r;  
c2•  
02<  
C ! 
0 3 
0 3 
0 ! 
0 ' 
C 3 
r, 3 
0 
0 ! 
0 ! 
0 ) 
0 3 
0 3 
0 ) 
0 ! 
O 3 
O 3 
0 ! 
0 3 
0 3 
C 3 
O 3 

• C ! 
0 ' 
O 3 
0 3 
0 3 
0 3 
0 ' 
0 3 
0 3 
0 ! 
0 3 
0 ! 
0 ! 
0 ! 
0 ; 
r 3 
0 3 
0 3 
0 ' 
0 

tt5 1 5 � • 4 7?c 
� !, l �� 4 4 ?'2 5 
� 5 1 � 7  '-'• f;"C 
� S l  Sf 4 ,, 7 3 ;  
(' 5 1 5,C • 4 7 3,  '? 
P.5, 2 4 4 ' 4 � 
es,  3 •noor  
1n"?'1 o 
��'i2ti ri 
"�4Ce (\ 
'>:!i•!io o 
'134 32  0 
'?)1111 !,41 C 
93• 3t, 0 
o� .. :,� 0 
9!-U• O (\ 
03•4 2 0 
9,tt•ili O 
q �•tth D 
9�447 0 
9340 '1 0 
"'51 0 
'13•53 O 
'1�•55 O 
93•57 C 
'13450 D 
935 I 0 . 935 ! O 
t!S 5 0 
1>35 7 0 
9 3 5  q 0 
9!51  l t• 
9 3 5 D  O 
q 3 s 1 •  o 
q35 1 c  o 
9 3 5 1 8  t 
q3520 0 
9352. 0 
93524 0 
,,526 D 
q3s2e o 
03s,o o 
03H, 0999• 
'1 3 5 5• , ..... 
'1353> O'IOOQ 
9)53� 9'19QC 
935•0 1>0000 
q3!)4] q9000 
.,�•3 'lqqq� 
'1 3 >•5 oq1100 
'1 3�4 7 090'1Q 

n 93 5H 0'1090 
fl �!'°� \ oc;,900 

. (l C:,�5'5?- '1'009� 
fl 0'.\.,iri� 099�� 
fl ' .,,,, 7 ooooc 
D ! 9 !�50 01>,;,,iq 
n � n• 1 c7667 
ti ' ""�ti 2 60t,5,f 

-""-' _,,3_'1.;.c•c.:•c...;..' __;:_.wtto•., 

0 
0 
0 
0 
·o 
0 
0 
D 
0 
C 
0 
0 
0 
0 
0 
0 
0 ! 
0 3 
0 ! 
0 3 
0 3 
0 ! 
0 ! 
0 ! 
0 ! 
0 3 
D 3 
0 3 
0 ) 
D ! 
0 ! 
0 ! 
0 3 
O 3 
0 ! 
0 ) 
0 ! 
0 ' 
0 '! 
0 3 
0 ' 
0 3 
0 3 
0 ) 
0 ' 
0 3 
0 . 3  
0 ! 
0 ' 
O 3 
0 ! 
p ! 
0 
0 
0 
0 
0 

q)b 5 
9)0 b 
'l)O 7 
930 e 
q!u, ci 
t;>'h l (l  
t>�b l '  
<H • I '  
1i'11h ) "  
'1 3� 1 5  
0)6 1 >  
q 3 1> 1 e  
0361  q .,.,., 
'19b21 
'13b22 
on• 
'13h25 
B6?b 
'l)b?7 
B•2� 
'13b30  
9'63 1 
93B2 
'1 3b3) 
9)b)• 
936)0 
93b37 
'1363� 
B•H 
99t,40 
93Ml 
q31,4 3 "'" .. 
9)665 
"'""6 
'1)647 
ou• 
93650 
'19•51 
9)652 
'13653 
0655 
9'6�t 
'13t57 
'13•5e 
'13650 
937 I 
9 3? 2 
q37 3 
B7 • 
9 )? 
'1) 7 •" 
937 t 
'1 � 7 1 C 
0!,7 1 }  
9 3 7 1 ;,  
q!,7 ) "  
o•7 B 
9' 7 1 b  
'137 1 7  
93 1 i e  
<>3720 
'1 3 711 
931?2 

••653  
466�!  
.. 652  
4 .. �,� 
.. ... fl 
••M•I! 
...  b .. Q 
b•t-•� 
••ti'\f'I 
0 .. f',3,41 ... ,,, , 
• 1!1 6 !- 5 
blaft'- l 
••li3Ct 
40tt4l' 
466?Q 
tt.Qti,4«' 
04'>3(1 
46fl!,4 
··�ci 2 
4.ib�b,t,; 
aatt•• 
... 632 
••bb• 
••63L  
04bH 
0.06,441 
ibb'-'9 3 
4 6 M l 
6-•fl-•3 
O-tat,3?, 
411!,6�" 
466'5 
blat,'1 5 
b4b,� .... ,. 
•tt6!,7 
4•f,•t, 
.fi 4t,6 7  
06634 
646)b 
""Ut 
.. 6 3 3  
4•t,,•• 
••H) 
••65! 
b06?l  
60t,4i!: 
44631 
unp 
• ia b?i 
••t>?i 
Qaif:, 37  
-•�! � 
••b22 
,,.62.t 
... b,.!l 
._.,n 
lttr1'1?1  
,. .. ,, � 1 
••622 
""b!,&i 
•• h23 
• • f. 2'� 
646'!7 
6"626 

FL IGHT 

J 3 ! S 3 2  
l .!53•  
l " H• 
l ��5,f! 
1 � 3.,•o  
l 3 3 �1, ?  
! !- V;)•ll 
1 , ,,"ti 
l � .3 �•6 
1 3 :11 � " �  
l ? 3 5 5 1  
l ! ! 5 5 3  
1 3  3 5 5 5  
1 ! 3557 
I '355'1  

' 1 3 36 I 
� I H> 3 
3 1 3 36  5 
3 l B• 7 
3 l ! H  q 
3 l Btl l 
3 l ! 3b l 3  
3 I Hb l 5  

r 3 1 33 b l t  
o 3 ! Hb l f  
0 3 1 ! 3620 
0 ! 1 3 302? 
0 ! 1 ! 36?• 
o 3 1 H62t 
O 3 I 3 3628 
0 ! I H•30 
0 3 l '3632  
0 3 I Be!• 
D 3 1 !3 6 3 6  
o 3 1 • ,ole 
r 3 1 3 3<>•0 
0 3 l Hb • l  
O 3 !Hb4 3 
o ! 1 n••5 
Cl l !!itt47  
0 I BM Q  
0 1 ! !651  
O l ! 3 t 5 3  
r n 3•55 
o I n�57 
o I Ht5Q 
0 I H 7 l 
0 1 ? 3 7  3 
n n,7 s 
0 1 3 37 7 
o 1 , ..,,  e 
o n , 1 1  n 
(I '.' l " '  7 1  � 
(I � ] '1 3 ? )  .. 
0 � 1 ! 3 7 1 •  
n � I ' ,  7 1  C 
o , n,nn 
o ,  i , nn 
n , B37"•  

...  !.L!J.�72• 
n 3 ! B72e 
n ! 1 3 'HO 
0 3 1 ' 3 7 ' 1  
0 � 1 , !, 7 ! ;',  
n ! B 3»• 
0 3 1 '3 7 3 � 
n 3 1 ' 3 7 '• 
0 � 1 ? 3 7 ) 7  
0 ' 1 ' 3 7 30 
0 � l '! ,, .. (I 
0 !, ) � '\ HI ) 
n , 1 , , 7 4 ;>  
D 3 1 3 3 ?• '  
0 3 I H H5 
0 3 J H 74o 
0 ! 1 ' 3 ? 4 7  
o , 1 , ,,.e 
o ! n,,.9 
0 3 1 33 7 5 1  
o 3 J B 752 
O 3 1 3 37'3 
D ! 1 3375• 
0 3 1 3 3 755 
0 3 I H75t 
o 3 l ! P56 
D 3 I 3 3 750 
t 3 1 3 )8 0 
0 3 IH B l 
0 n!A 2 
0 l !!Fl .. 
r I !3'  5 
0 B)A 0 
0 1 ) 3 A  7 
0 I H B  A 
0 l 3 )AI O  
o 3 l B�l l 
0 3 ! H AI;  
0 3 1 3 ,111 3  
0 3 1 ' 311 1 4  
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1 5 1 035 D 
1 5 1 03' 0 
1 5 1 0,, 0 
1 5 1 04 1  0 
U l 043  



'4 7 '4 7  
• 7 4i 0  
• 7 • o  
< 7 5 0  
• 7 5 1  
• 7 5 2  
4 7 5 3  
4 7 5 •  
4 75S  
•Ho 
" 7 5 7  
ose  
4 750 
• 7 b C.  
4 7 b l  
• 7 62 
n.3 
• l b• 
• 7 6 5  
• ?bb 
4767  
4 7 6P 
4 760 
• 770 
4 7 7 1  
4 772 
• 773  
4 774 
4 7 75 
• 7 7 1,  
4 7 7 7  
4 7 ?5 
477c 
4760 
4761  
4782 
4 '76.! 
4 7 8• 
4 785 
• 786 
4787 
• 7 88 
'789  
4790  
4791  
4792 
4793 
111 79• 
4795 
• 796 
4 797 
4796  
4 7 9 0  
•&oc 
4 8 0 1  
6 8 0 2  
4803 
.. eo• 
•&rt!-
4 8 06 
"807 
4 8 06 
• 809 
4 8 1 0  
4 8 1 1  
4 8 1 2  
4 U l ,  
4 8 1 4  
4 8 1 5  
•ea 
4 8 1 7 
• 8 1  e 
4 8 1 9  
462C 
482j 

-4822 
4823 
4 62•  
• 825 
4 62t 
4827  
•82f 
462• 
6 8 3 0  
4 8 3 1  
4 0)2 
• 8 3 3  
483• 
4835 
.. 836  
•837  "en 
4839 
4 6• 0  
• &• l  
4 8-4 £  
4&4 3 
•&"" •ft•� 
48• t-
'46• 7 
• fU11 6 
•8•o 
"850 
• e s 1  
4852 
•eB 
4854 
4855 
48H 
4857  
4858 
"6�, 
4 860 
4861  
4 86 2  
4 063 
•eo• 
4865  
.. 6 b ti  
.. 867 
• &t.e 
• &DQ 
•87Cl 
4 8 7 1  
0872 
4873 
487'  
4875 
• B 7 o  
4 8 7 7  
4 8 7 6  

n• l b 352 7 " "' b 5Q 
n• , 1 o 3 52e t.'tbbC 
n• · 1 o 3 5zo ••b60  
22•  l b )530  • •tiec! 
2?• l b 3 5 3 2  • • bt,t: 
22• ! 6 ) 5 3 3  • • bb6 
2 ?'- l b!S�"  • • be,t;i 
2?• ) 63 535 ••bbb 
22• l 6 3 5 3b . ..  bb-" 
n• l b353�  ••b72 n, 1 6 35•9  ... ti,� 
2?• 1 6 3 540 . ..  b ? Q  
n• l � 3 5,.lt :l . .  6 5 1  
22• l b3 5 4 2  . . .  083 
22•  l b )54"  ••b87 
2 2 •  l b 3 5 • 5  u.ee n• I 0 3 50 ..  687 
22• l 6 ) 54 7  46692 
22• 1 63548 0680 
22• 1 6 350 •o87 
224 I b 3 5 5 l  • • b9C. 
224 I 63552 44tb90 
22• 1 6 3553 4095 
22• 1 6355• 44698 
2?4- 1 6 3555 •OOJ 
22• 1 63557  44696 
22• 1 63558 • •Oo• 
22• 1 63 550 44703 
22• 1 6!6  0 44705 
22• 1 6 )6 l 0690 
224 l b)b  3 .. 100 
22• l B6 4 44706 
2 2 •  I Bo 5 44707  
22• ) b }b 6 U7D6 
n• 1 6 )1, 7 44703  
2 2 4  l Hb 9 ••694 
224 1 6' 6 1 0  4096 
22• 1 6) b l  l 447 02 
224 l 6)b l 2 447D8 
22, l 6lb l !  44709 
22• -l 6 H l 5  447oq 
224 1 6 36H .. ,�, 
2 2• 1 6 )6 1 7  ••'70!  
214  I B6 1 8  4470• 
22•  1 6 3 6 1 9  44703  

· 22• 1 6 3621  44703 
22•  1 6 )622 44704 
22• ] 6 3623 4 4 7 0 ]  
22• 1 63624 •• ,,e 
2?4 1 6 )6?5 U69 l 
22• 1 6)626 U69B 
22• )6 3628 ••ne 
224 H3620 44700 
224  1 6!630 4'700 
22•  16)631  44701  
22• ] 63c3l' 44697 
n• 1 63H• 4470� 
22• 1 6)635 "4695 
2?• l 6 3636 •0.'\>8 
22• 1 6)637 4111)'1� 
22• l b36)8 ••69• 
22• 1 6 3640 ••687 
224 ] 6 364 1 64691 
22• 1 6 3042 ·4469;, 
z,. ] 6 31>0 "•691 
22• I 63i><,• 6469'4 
22• l 03646 446M 
224 , 1 6 31>47 44692 
224 "l 63648 ••600 
224 1 6 3669 44692 
22•  l 63650 44689 
224  I 6'652 44691  
224 H 3653 ••6n 
224  1 6 3 b 5• U6M 
224 1 63655 U6!18 
224 1 6 )656 44688 
224 I B657 U685 
224  ] 065•  U68b 
2?• 11>3  7 0 uoel 
224 l b 37 l ,4086 
224 1637 2 44686 
n• 1 6 3 7 3 ·•4687 
22• 1 637  5 4"691  
224  1 637 6 1>4690 
224 ] 6 3 7  7 44691 
224 1 0 3 7 '  e •4689 
22• 1 6 3 7  9 0680 
22• 1 63 7 1 1 44687 
22, 1 6 3 7 ] 2  44688 
22• ] 6 3 7 1 !  0•686 
224 ] 63 7 ] •  ·•••87 
22• ] 6 ' 7 1 5  ••6!119 
22• 1 6 37 1 '  • .. ,01 
22• 1 6 3 7 1 8  U6'l 
224 1 63 7 1 9  U69l 
2 2• 1 6 371C 4469 1 , 
2 24 1 6 3 72 1 ••••o 
22• ] 63723 -•46'2 
22• 1 6 372• .••• ,! 
224 1 63 725 4094 
22• ) 63716 4"695 
22• 1 63727 ••&96 
2 ?• 1 6 3 728 ... 693 
n• l 6 3HO 06�0 
<24 1 6 3731  ••&•o 
224 l 63732  6o6B7 
2 24 1 6 3733 0 2 1 •  
2 ? 4  1 6373• ... ,, ... 
22•  1 07'6 ... �. 
n, 1 63737  """" 
22• 1 637?le ... 92 
224  l H H• 46721  
2 2• 1 63700 U697 
22•  ]6 3742 4 4 780 
224 1 6 3743 4469) 
22• l 6 3H4 "468� n• 1 63 7 4 5  •oee 
22, 1 63740 44689 
22• l b 37•�  •4686 
2?4 } ei ,  l4" ••eietr 
n• 1 6 '?50 •4687 
22• 1 6 3751  44689 :, .. !B752  44',85 
22•  l ti! ?,• tt46&4 
27•  ) 6 3 7 5 �  ••ot(� 
2?• 1 0 3 756 ... ,8(1 
22• 1 6 3757 . ..  6£1  
,!?4 H , 3?58 "4690 
22• 1 6 38 D ••oeo 
22• 1 6 38 l 446?� 
224 1 6 H  ? ••t,71 
zi4 1638 3 64672 

0 ! 1 5 }  011 � Q Q Q O I,  

n :, l 5! 0 4 7  0990LI 
0 3 l 5 ]  {)4,Q  VOQOf..l 

n ! ! 5 l 0 5 1  Q' Q Q Q Q  

0 ' 1 5 !  � 5 3  00000 
0 1 5  l O S �  Q Q 9 Q Q  
C 3 l 5 J 0 5 ;  Q Q Q Q f;  
r, ; 1 5 1 0 59 9090Q 
0 1 5 1  l [• OQ QQQ 
0 1 5 1 1  2 Q 9 Q t) Q  

0 0 0 � 0 0 
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2;;, I U� • U672 
Zr• .i oe s 44669 
z;;, 1 6 ,e , uoo 
n• 1 ue e 4Uoo 
n• 1 0� 9 4000 
2?• 1 6 )8 1 0  U06S 
22• I UBI I U063 
2?• I BB ) ?  4•02 
2?• l 0'81 • .... 60 
2?• 1 63815 hObO 
22• 1 6381 0  4 .. 6 0  
2 ? •  1 6 ) 8 1 7  . .  662 
22• 1 6 'B J9  4U60 
22• 1 63820 ..... o 
22, 1 0821  ••657 
2?• l 6 382? .. �H 
22• 1 6 3825 446S• 
224 1 6 382S .,.651 
22• 1 63826 .... 5 1  
22• 1 63827 .... so 
22• ) 6'828 44655 
22• 1 63829 4053 
2 2• 1 6 3931 .,.65D 
22• 1 6302 4460 
224 1 0833 4460 
224 l 6)8)4 44t,.6d 
224 1 63835 · ... o 
2'4 16306 44642 
22• 1 63838 4•6'9 
22• l 08'9 446)4 
224 l 6 384D 4401 
22• l06'ol ... 628 
22• l U6'o2 •4627 
224 l 6H•4 •U620 
224 l 63845 ••615 
22• 16)846 4UU 
224 1 63847 4461 2 
224 l 6S80 401 0 
224 1 6 3850 44605 
224 1 63851 1t4S99 
22• l OB52 44595 
224 1 & 3853 4090 
22• I 0BS4 ·44S&9 
22• 1 oeso 4085 
224 1 6 3857 4078 
22• a sese 44 575 
224 I UMQ •069 
22• 1 6 '9 0 •060 
224 1 6'9 2 4062 
224 1 on 3 •055 
224 1 639 • 44 555 
22• 1 639 5 •4552 
22• 1 6 3' 6 4"55D 
224 1 639 7 •OO 
224 1 6 30 9 404 1 
22• 163910  44!>4� 
22• 1 09 1 1  us,e 
22• 1 0012 us,� 
224 I 6'913 ••555 
22• I H 9 1 S  •034 
22• 109)11> •4531 
22• 1 6'9) 7 ••529 
224 1 63'18 •4524 
22• 16'919 u52S 
224 1 6'921 •027 
22• I �3921 44527 
22• 1 63925 44528 
224 ;16)9;.>4 U52 ? 
21• ··1 0925 ... 021 
22• 16 3927 •4525 
224 I 63928 44526 
22• l 63929 4027 
22• 1 6 39)0 4452'9 
22• 1 6 3931 US)O 
22• 16 3'33 0552 
224 I UH• .645'3 
224 1 63935 • .,,.. 
21• 1 639)6 1>035 
22• a5031 u�o 
214 100,0 ... 4 �•o 
224 163hD 44!," 
224 1 6 304 1 •• ,., 
22• 1 65042 •4550 
22• 165045 ••554 
224 1 65'•• 44550 
n• 1 6 n•e •01>2 
22• 1 6304 7 •065 
21• l6 5'U 44�67 
224 16 '049 •4 571 
22•  l 6'050 4•575 
22• 1 6 3952 6077 
224 16 395! 44 580 
22• 1 095• ·- •OU 
224 1 639'5 •4586 
22• 1 6 '956 4U9D 
22• ·1oose • • 593 . 
n• 1 00,0 ""'" 
22• · 11>40 D ·•UDO 
22• 1 1>0 ·1 6004 
22• 1 1>40 ·2 44605 
22• 11>40 • •.r.07 
22• 1 640 5 .... " 
224 16 .. 0 6 6010 
22• 1640 7 •Oil 
f24 100 e 4UU 
.22• 164 0 1 0  •0 14 .  
n• 1 1>•0 1 1  •oi e  
22• l M O l 2  ·U6 17  
22•  11>0 ) J  ...  621  . 
22'4 1 64014  U624 
224 ) 640 1 5  U627 
21• 1 64 0 1 7  44620 
224 1 64018  HOO 
22• 1 1>40)  0 44635 
22• l 1>4020 446)4 
21• 1 1>4021 44635 
224 I 1>4 D23 U635 
22• I 11>4024 4465• 
22• I U D 25 44H4 
22• I 11>40:16 4oO• 
22• 1 64 0 2? ... 6)4 
22• 1 1>4 0 29 .. 6)11> 
224 1 640)0 .. .,lb 
22• 1 <•4051  4411>37 
22• 1 1>4 032 .. u� 
22• ) 64033 4057 
22• I 1>4035 .. �37 
21• ) 1,40,6 ... 6U 
124 1 1•• 037  4406 
224 1 640)8 ... u 7 
22• 1 1>40)0 .. 6,, . 
22• l ibto041 .. 637 
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� o  1 1  2 ( 4  } t,4t 0 4 2  • •ti3ti  
� 0 1 2  22•  . l t>• O• l • • 6 ) t,  

5 0  l l n• ' )  040'44'  • • 6?,ti  
5 0  l • 2?• J b• 044 !i  tt•t.i 3 5  
50 l 5 22•  l t>•O•b .. 635 
s o i .  22• l t>•O•�  . . 635 
50 l 7 22• l o•OH ••63!  
50H 2l• l ••050  4U,37  
5 0 1 <  22•  l o• 0 5 l  ... , � 
5 0 2 C  2 2 •  1 ••052  4 4t b4t0 
SC� l n• l t>•O S• ••b4 l 
!> 0 2 (  � 2  .. 1 1>• 05�  ••ti43 
502; 22• l b• 056 •1t.boitS  
5 0 2 •  22•  l b•D5 7 . • •  t,4 7 
502�  22•  J o•OSE  ••b•e 
5 0 2 b  22•  1 0• 1 0 h 650 
5 0 2 7  2 2 •  1 1,, 1 l .. oB 
5 0 2 6  2 2 •  l t> •  l 2 ""652 
5 0 2 <  2 2 •  l t>• l l Ob5b 
5 D l C  2?•  I t>• 1 .. t,5B 
503 l 22•  1 1>• 1 "4b62 
5032 22• 11>•1  ••t>65 
S O B  22• 1 1>• l "4671 
5 0 )• 22• l t,4 l � ••675 
50)5 22• I t,', l 1 0 Ot,80 
5036 22• l t>' 1 H' .. .  82 
5037  22• 1 1>• 1 1 3  • 01>86 
50,e  22•  1 1>41 1 • 44691 
5 0 ' 9  22•  l 1>4 1 1 5  ..  693 
5 0 • 0  22• I t>• I 1 6 ••ue . 
50• 1 22•  l 6 4 1 ! 7  ... t,99 
50•2  22•  a• 1 1 9  ••706 
5 0 • l  22•  1 6 . 1 20 ••71 0  
s o  . .  2 2 •  1 6• 1 2 1  447U 
50•5 22• 1 6" 1 22 . 64716  
50H 224  l t>• l 2 l  ••719 
5 0• 7 22• 1 64 1 25 ••72• 

5 04B  2 24 1 64 1?6 44727 
50•9 2,1• 1 64 1 2 7  447!2 
5 0 5 0  22•  u,• 128  UH6 , 
5 0 5 1  2 2 •  l 1>• 1 29 4 0 4 1  
5 0 5 ,  2i'•  ) t, 4 1 3 1  .. .,.5 
5053 2?• l b4 1 3 2  .. ,so 
5 0 5• 22• l t>• l 3 l  4n5• 
5055 224 1 6• B• .. 758 
so�•  224  I b• , 35  •4761  
5057 22• 1 1>', 1 '7 44765 
505! 22• I 1>• Ue •• 769 
5059  2 ?• l t,4 1 )9 4" 773 
5060  22• l b4 1 4 0  •4777 
506 1 22• ) t,0 4 1  -4781  
5062 224 1 1>4 H t l  .. , 1111, 
5 063 22• I t>• I • •  44 788 
5 0 b •  2 2 •  l t>4 U 5  U792 
501>5  22• 1 !>4 1 46 64796 
SObb 22•  1 1>4 ) 0  U80l 
5 067 n• l &O•O U806 
so1>e 22• 1 1,•uo ••111 0 
Sob• 2 2• l b4 l 5 l  ••e1 ,  
5070  22•  I 1>4 1 52 ••Rib 
5 0 7 1  22• l t>4 ! 5 l 448 1 •  
5072  224  ! 64 1 5• ue21 
507 3 Z2• l b4 l 56 "4625 
5074 2 2• l t>4 1 57 ... 828 
SOH 22• l 1>4 1 5B U8JO 
5 0 7 6  22• a• > s• ueJJ 
!> 0 7 7  22•  I b • 2  0 .,,e3s 
5 0 7 0  2 2 •  , 1 1>•2 2 4037 
507•  224 · 1 042  J 4483e 
5080 224  1 04 2  4 4 4840 
5081  22•  11>42  5 44840 
5 0 62 2?4 1 �•2  6 •4840 
5 D!3 224 1 642  8 .,.e,o 
5064 2;, l b4 2  o • •8•o 
5085 22• l b 4 2 1 0  ••842 
5080  22• l b• 2 l l  4484 2 
5 0 B 1  2 2 •  1 1>4 2 1 2  0843 
5066  2?•  1 0, 2 1 •  44842 
5089 22• 1 c. • 2 1 5  "484 1 
!>09(1 22•  l b4 2 l b  . ,,n8 

5 0 9 1  2 2 •  1 1>4 2 ) 7  44837 
5092  2?• 11>4216  ••eJ5  
5 0 9 }  22• 1 642;>0 .,.5,s 
5094 22• 1 64221  -48Jb 
so•5  22• ) 1>4222 .. 837 
5D9b n• I 64223 448'3 
509) 22• I 6 4 2 24 ••e3! 
509f 22• 1 1>42;'5 ... e 3 1  
5099 2 2• ) 1>422 7 us2e 

5 1  o c  2?4 ) t,4 22 6  ,U826 
5 1 0  l 2;, 1 0•22• .. 825 
51 D2 2?4 le•230 ••B22 
5 1  O!  21• 1 1>4231  · ••ea 
5 1  O• 22 .. ( ) b42?3  ••Bib 
5 1 0 5  2 2 •  l 1>423•  •48 1 3  
5 1  Ob  2 2• 1 1>4235  '>481 3 . 
5 1  D J  n• ) 1> 4 2 36 448 1 1 
5 l 0 6  22• l b4237  414806 
5 1  o• 22• 1 1>42'0 0807 
5 1 1 0  224  l 04240 4480 1 
5 1  l l  224  ) 1>4241  "4800  
5 l l 2  22•  ) 1,4242 •4797 
51 l l  224  l t>42H 447'8 
5 1 1 4  22•  1 &045 44795 
5 1 1 5 22'• ) e,,42•b ••?•2' 
5 1 1 b  22• ) 1>4 2 47 44787 
5 1 1 7  224 ) t,420 t,4786 
5 1  I f  n •  1 6•20 44784 
51  l 9 22• 1 64 2 5 1  .. 1e2 
5 1 20 22• H,4252 ... 1e1 
5 1 2 !  22• l l>•Z53 ... ne 
5 1 22 2 2 •  J t,4 25• 4477 6  
5 1 2 3  224 l M Z55 U1?2 
51 .,.  22• l b4 2 5b 4471,e 
5 1 2 5  2 2 4  ) t,4 258 447t,6 
S l i'6 22• J t,425• U 7ob 
5 1 ?7 22•  l t,•3 D 44765 
5 1 2 e  224 l b4 3 l 44762 
5 ! 29 22•  l t>• l  2 ••750 
5 l 3 0 22• I t,43 • •C.75t:i 
5 D l  22• l t,41!  44?5� 
5 1 3;, 22• u,• l  ... ,s ... 
5 1 3 3 n• I �•3 H 7 5 l  
5 1 )• n• 1 1> • l  e 4471.7 

5 1 3 5  2111.  1 1>4 5 1 0  4 4 ? 4' 6  

51H � 'l '- I t,4 3 1  l •• 1,i 1 
5 1 ' 7 22• 1 6• 3 1 2  ... ,.CJ 
5 l 3f n• l b4 H l  4 4  , , ,  
5 l H  22• J t,O J •  A4B? 
5 1 H  22• J M ! J �  4 4 73 7  
5 1 " l 224 J t,4 3 1 '  .. n, 
5 1 4 2  224 ) 64 3 1 6  44 7 3 1  
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5 1 • 3  
5 1 •• 
5 1 ' 5  
S I • • 
S I •  7 
S J  • e  
5 1 4 9 
5 1 5 D  
S l  S I  
5 1  s,  
5 l 5 )  
SH• 
5 1 5 5  
5 1 56 
5 1 5 7  
S I SE 
5 1 5 9  
S l bD  
5 1 6 1  
5 1 62 
5 1 6 3  
S l o• 
5 1 65 
S l bb 
5 1 6 7  
5 1 1,e 
5U9 
5 1 7 0 
S I  71 
5 1 ? 2 
5 1 7 )  
5 1 7• 
5 1 7 5 
5 1 7 6  
5 1 77 
SI 7e 
S I H  
5 1 110 
5 1 8 1  
5 1 82 
S I S !  
S I ii• 
5 1 65 
S J &o 
5 1 87 
5 1 86 
5 1 89 
S I V O  
S I  9 1  
5 1 9 2  
5 1 9 )  
5 1 9• 
5 1 95 
5 1 96 
SI 9 7  
5 1 96 
5 ) 99 
5200 
5201  
5202 
520) 
520• 
5205 
5206 
5Z07 
5208 . 

Zl• 1 6• ) 1 9  un• 
22• , 1 6" 32C  •4726 
22•  ' 1 6•}22 04 7Z5 
2?• 1 6• 5 2 3  . .  725 
Zl• l •• )2• •• 72• 
n, l t.•!2S "472D 
22• l b43?b 44 717 
22• 1 6"5?� 4 4 1 1 •  
22• 1 6•329 " 4 7 1 2  
2 2 ,  l O H ! �  • .. , o e  
2 ? •  l o• H I  .. , o o  
2 2 4  16•332  U7D4 
224 1 t."33)  • 4  ,�o 
z2• i t.•335  · ••ne 
224 I O •Ho . .  706 
22• 1 6• 3 )7 U987 
22• l b4 H8 4301,0 
22• 1 t.4'39 •••es 
22• l b041 ••682 
22• 1 64)42 •USO 
2Z• 1 60• 3 •O 78 

1 120  H2022 ' 20000 · 22• lb4!45 on• 
224 16047 ... ,, 
U4 1 64 )48 U6b9 
2'4 ,1 6049 oU65 
22• 1 1>4)50 . oU62 
22• 1 0051 o••• · 
22• 1 605' "4655 
22• J 1>05• 4465• · 
224 I 6055 ,4055 
224 I C..356 "4652 
22• 1 6057 •••• 9 
22• 1 64'59 4<,646 
n• a•• o •o• ! 
22• ·11,•4 I •4641 
224 1 1•4• 2 · ·••640 
22• 1 6"4 3 •037 
224 .1644 • 40!5 
21• ) 6  .. b 44629 
224 1 644 7 "4626 
22• 1 64• 8 •023 
22• ) 6  .. 9 "4621 
22• 1 6 0 ) 0  •020 
U• a• • 1 2  4014 
22• 1 1>• 4 1 '  "46 1 1  
22• l b  .. 4 ) 4 .. 1>06 
224 1 1>• • 1 5  Ub04 
22• 1 1>" • 1 6  44603 
22, 1 6u 1 e  •·•002 
22•  l t>  .. 1 9  •• , •• 
22• J 6••20 ••593 
22• 1 64•21  •4 591 
22• J t.•422 us118 
22• I 1>0 24 •45116 
22• l b4425 "" '"' 
22• 1 0••20 •081 
U• I t>•4Z7 •4579 
224 I 1>•4 28 U'7� 
2?• 1 1>  .. )0 U 573 
224 l l•••SI 0 
22• 1 1>"0! O 
21• 1 1,u,s o 
21• 16 .. )7 � 
22• ) 6U)9 � 

_l_l•_ ) 60 4 1  0 
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I 
(Jl 
CY) 

I 

Table 6 .  Compi l ed synthetic 
Station . 

1 .  Specificati ons 

tape length 1 2 0 0  ft 

density  1 6 00  bpi  

data code EBCDIC 

label led or unlabe l led s t andard labe l led 

volume serial  name MAG2 1  

record forma t fixed b lock 

record length 2 4  bytes 

b lock s i ze 3 6 0 0  bytes  

2 .  Record con s t i tut ion 

1 st 
T A  IB I C  I D  ! H F  I D F  I ZF IB I C  ID  

A2 A2 A2 A4 A4 A4 A2 A2 A2 

2 nd ;/"' 
!HF  I IDF  1 I ZF  

I A4 A4 A4 
I FF I A4 

- - - - - - - - -

- - - - - - - - - I � l i� I  
1 50 th 

� 

I fi I JS I I H F  I I DF  
I 

IZ F 
I 

I F F  
I A4 A4 A4 A4 

RE C F M = FB , LRECL= 24 , BL K S I Z E = 3 600 
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diurnal variations at Syowa 

3 .  F i l e  cons t i tution 

f i le f i l e  t ime interva l b l ock corre spond ing  
number n ame count f l ight 

1 FTMM 3 0 8
d

0 3
h

0 0
m 

- 3 0 8
d

l5
h

0 0
m 

1 4 4  Ml , M2 

2 MT8 9 3 1 0  0 3  0 0  - 3 1 0  1 8  0 0  1 8 0  No . 8 ,  No . 9  

3 MTl l  3 2 8  0 6  4 0  - 3 2 8  1 5  0 0  1 0 0  No . 1 1 

4 MTl O  3 3 2  1 0  3 0  - 3 3 2  1 9  2 0  1 0 8  No . 1 0 

5 MTYl 3 4 7  1 4  0 0  - 3 4 7  2 4  0 0  1 2 0  Y l  

6 MTY2 3 5 4  1 5  0 0  - 3 5 4  2 4  0 0  1 0 8  Y 2  

7 MT1 2  3 5 9  0 9  0 0  - 3 5 9  1 7  0 0  9 6  No . 1 2 

8 MT1 4  3 6 3  0 3  0 0  - 3 6 3  1 2  3 0  1 1 4  No . 1 4 

9 MT1 5 3 6 8  0 5  2 0  - 3 6 8  2 0  2 0  1 8 0 No . 1 5 ,  M3 , M4 

1 0  MTO l 2 7 7  0 5  0 0  - 2 7 7  1 3  4 0  1 0 4  No . l 

1 1  MT0 2 2 8 0  0 5  0 0  - 2 8 0  1 3  4 0  1 0 4  No . 2  

1 2  MT0 3 2 8 1  0 5  3 0  - 2 8 1  1 3  4 0  9 8  No . 3  

1 3  MT0 4 2 9 1  0 3  3 0  - 2 9 1  1 2  3 0  1 0 8  No . 4  

1 4  MT0 5 2 9 5  0 2  0 0  - 2 9 5  1 1  0 0  1 0 8  No . 5  

1 5  MT0 6  3 0 1  0 2  3 0  - 3 0 1  1 2  3 0  1 2 0  No . 6  

1 6  MT0 7 3 0 3  0 2  3 0  - 3 0 3  1 2  0 0  1 1 4  No . 7  


