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Table 2 ADOPTED BASE LINE VALUES 

DECLINATION 100 + ••••••••••••• (Tenth. of Minute.) 

DATE ADOI' DATE ADOI' DATE ADOI' DATE ADOI' 

1/1- 5/1 140 715-23/5 141 2917-10/8 070 11/11-18/11 069 
6/1-11/1 139 24/5- 616 142 11/8-21/9 071 19/11-21/11 070 

12/1-13/1 140 716-28/6 141 22/9-2619 070 22/11 - 071 
14/1- 8/2 141 29/6- 117 072 27/9-10/10 069 23/11/8/12 072 
9/2-2212 140 2/7-1417 071 1 1 /1 0- 1 2 /1 0 070 9/12-27112 071 

23/2-2714 141 1517-22/7 070 13/10-3/11 071 28/12-31112 072 
28/4- 615 142 23/7-28/7 069 4/11-10/11 070 

HORIZONTAL COMPONENT (GAI.Y.IA UNITS) 

DATE ADOI' DATE ADO? DATE ADOI' DATE ADOI' 

1/1- 3/1 19160 16/4-18/4 19158 1218-14/8 19165 5/10- 19161 
411-12/1 161 19/4- 315 157 1518 - 166 6/10- 9/1 0 160 

13/1-15/1 160 4/5 - 159 16/8-29/8 167 10/10 - 159 
16/1-20/1 159 515 - 160 3018 - 166 11/10 - 157 
21/1- 3/2 160 615- 8/6 161 31/8- 119 164 12/10 - 156 
4/2 - 159 9/6-1316 162 219- 3/9 163 13/10 - 155 
5/2 - 158 1416- 617 163 419 - 162 1 4/1 0- 1 6 /1 0 1 S4 
6/2 - 157 717- 817 164 519 -6/9 161 17/10-30/10 153 
7/2- 8/2 155 917 - 165 719-11/9 160 31/10- 11 111 154 
9/2/1612 154 10/7 - 167 12/9-1 ~/9 159 12/11 - 153 

1712-21/2 155 11/7-12/7 168 15/9 - 158 13/11-14/11 152 
22/2-2712 156 13/7 - 169 16/9 - 157 15/11-21/11 151 
28/2 - 157 1417-2017 170 17/9-2119 156 22/11-24/11 152 

1/3- 2/3 158 21/7-25/7 169 22/9 - 157 25/11-28/11 153 
3/3-14/3 159 26/7- 118 168 23/9 - 158 29/11- 8/12 154 

15/3 - 160 2/8 - 167 24/9 - 159 9/12-17112 153 
1613-2313 161 318 - 166 2519-2619 160 18/12-31/12 152. 
2413 - 160 418- 718 165 2719 - 161 
2513-1514 159 818-1118 164 2819- 4/10 162 

VERTICAL COIAPONENT (GAI.VoIA UNITS) 

DATE ADOP DATE ADOP DATE ADOP DATE ADOI' 

111- 7/1 44341 2372-2712 44341 30/6- 517 44351 I 1/10 44357 
8/1-19/1 342 2812-1713 342 6/7 352 12/10-30/10 356 

20/1-31/1 343 1813-3014 343 717- 917 353 31/10-13/11 357 
112- 512 342 115- 315 344 10/7-1717 354 14111-15111 356 
6/2 341 4/5-2115 345 18/7- 318 355 16/11-23/11 355 
7/2- 9/2 340 22/5-26/5 346 418-1918 356 24/11 356 

10/2 339 2715-3115 347 20/8- 719 357 25111-26111 357 
1112-1812 338 116- 416 348 8/9-23/9 356 27/11-19112 358 
1912 339 516-2616 349 2419-26/9 357 20/12-31/12 359 
20/2-2212 340 2716-29/6 350 2719-1011 0 358 

NO TE: The adopted values as shown above are for periods which are multiples of 21, hours 
commencing at 0900 GMT. 

The adopted base line values for the 21, hour period ending at 0900 GMT on 1st January are 
Declination 10°11,.0. horizontal component 19160y and vertical component I,I,31,1y; for the 
21, hour period commencing at 0900 GMT on 31st December. they are declination 10°07.2. 
horizontal component 19152y and vertical component I,I,359y. 

I 
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Table 1 (Contd.) BASE LINE VALUES AS COMPUTED FROM THE ABSOLUTE OBSERVATIONS 

VERTICAL COMPONENT (Gamma Units) 

DATE OBS. DATE OBS. DATE OBS. DATE OIlS. DATE OIlS. DATE OBS. 

2/1 44360 2/3 44359 2/5 44364 4/7 44371 3/9 44382 2/11 44381 
4/1 44356 5/3 44361 4/5 44362 6/7 44375 5/9 44378 5/11 44378 
6/1 44359 7/3 44360 7/5 44363 9/7 44377 7/9 44380 7/11 44379 
9/1 44357 9/3 44360 9/5 44364 11/7 44375 10/9 44378 9/11 44381 

11/1 44361 12/3 44359 11/5 44363 13/7 44375 12/9 44383 12/11 44383 
13/1 44359 14/3 44359 14/5 44364 16/7 44374 14/9 44381 14/11 44380 
16/1 44359 16/3 44358 16/5 44363 18/7 44377 17/9 44379 16/11 44379 
18/1 44357 20/3 44359 18/5 44364 20/7 44374 19/9 44377 19/11 44381 
20/1 44357 21/3 44359 21/5 44367 23/7 44377 21/9 44379 21/11 44383 
23/1 44358 23/3 44361 23/5 44366 25/7 4437B 24/9 44380 23/11 44385 
25/1 44357 26/3 44361 25/5 44367 27/7 44377 26/9 44378 26/11 44380 
27/1 44357 28/3 44360 28/5 44365 30/7 44380 28/') 44380 28/11 44385 
30/1 44358 30/3 44359 30/5 44366 1/8 44371) 1/10 44377 30/11 44385 
1/2 44361 2/4 44359 1/6 44366 3/8 44378 3/10 44379 3/12 44386 
3/2 44361 4/4 44361 4/6 44369 6/8 44377 5/10 44380 5/12 44386 
6/2 44362 6/4 44363 8/6 44368 8/8 44377 8/10 44381 7/12 44387 
8/2 44361 9/4 44362 11/6 44369 10/8 44375 10/10 44383 10/12 44384 

10/2 44362 11/4 44362 13/6 44370 13/8 44378 12/10 44381 12/12 44387 
13/2 44362 13/4 44362 15/6 44371 15/8 44374 15/10 44381 14/12 44386 
15/2 44360 16/4 44361 18/6 44372 17/8 44377 17/10 44381 17/12 44385 
17/2 44361 18/4 44362 20/6 44371 20/8 44382 19/10 44381 19/12 44386 
20/2 44360 20/4 44362 22/6 44372 22/8 44381 22/10 44382 21/12 44386 
22/2 44359 23/4 44363 25/6 44371 24/8 44381 24/10 44380 24/12 44386 
24/2 44360 25/4 44362 27/6 44372 28/8 44384 26/10 44379 26/12 44385 
27/2 44358 27/4 44364 29/6 44371 29/8 44381 29/10 44383 28/12 44386 
29/2 44359 30/4 44364 2/7 44371 31/8 44383 31/10 44382 31/12 44387 

NOTE: The adopted values as shown above are for periods which are multiples 
of 24 hours commencing at 0900 GMT except for horizontal force on 
3/12 where adopted value of 19197 finished at 1500 GMT and adopted 
value of 19158 commenced at 1740 GMT. 

The adopted base line values for the 24 hour period endinq at 0900 GMT 
on 1st Januray are: Declination 10 0 07.2, Horizontal Component 19152y 
and Vertical Component 44359y; for the 24 hour period commencing at 
0900 GMT on 31st December they are: Declination 90 37.1. Horizcntal 
Component 19156y and Vertical Component 44386y. 
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TABLE 2 ADOPTED BASE LIt,E VALUES 

DECLINATION 9
0 

+ ........................................ (Tenths of Hinutes) 

DATE ADOP DATE ADOP DATE ADOP DATE ADOP 

1/1- 9/1 672 15/3-27/3 669 9/8 -11/8 454 15/10-23/10 370 
10/1-30/1 673 28/3-12/4 670 12/8 -16/8 453 24:10-25/10 369 
31/1 672 13/4-22/4 671 17/8 -27/8 454 26/10-28/10 368 
1/2 671 23/4-28/4 672 28/8 - .~ /9 453 29/10- 2/11 367 
2/2 670 29/4-10/5 671 5/9 -1~/9 452 3/11-22/11 368 
3/2-5/2 669 11/5-14/5 670 15/9 -24/9 453 23/11-30/11 369 
6/2-18/2 668 15/5- 4/6 671 25/9 -29/9 4,,2 1/12 370 

19/2-20/2 669 5/6-12/6 672 30/9 - 8/10 453 2/12-11/12 371 
21/2 670 13/6-22/7 671 9/10-10/10 367 12/12-28/12 372 
22/2-24/2 671 23/7-24/7 670 11/10-12/10 368 29/12-31/12 371 
25/2-14/3 670 25/7- 8/8 669 13/10-14/10 369 

HORIZONTAL COMPONENT (Gamma Units) 

DATE ADOP DATE ADOP DATE ADOP DATE ADOP 

1/1- 8/1 19152 15/5 19153 19/9 - 20/9 19146 10/11-11/11 19197 
9/1-18/1 19153 16/5-30/5 19152 21/9 - 22/9 19145 12/11 19196 

19/1- 1/2 19152 31/5- 4/6 19153 23/9 - 2/10 19144 13/11 19193 
2/2-11/2 19153 5/6- 6/6 19154 3/10 19145 14/11 19188 

12/2-16/2 19152 7/6-14/6 . 19155 4/10- 9/10 19146 15/11-16/11 19185 
17/2-~4/2 19153 15/6-28/6 19154 10/10-21/10 19202 17/11 19187 
25/2 19152 29/6-30/6 19153 22/10-25/10 19201. 18/11 19189 
26/2 19151 1/7-29/7 19152 26/10-31/10 19200 19/11 19192 
27/2 19150 30/7-31/7 19151 \ 1/11 19198 20/11 19194 
28/2- 2/3 19149 1/8-12/8 19150 2/11 19196 21/11 19197 

3/3 19150 13/8-23/8 19149 3/11 19192 22/11-24/11 19198 
4/3-13/3 19151 24/8-31/8 19150 4/11 19189 25/11 19197 

14/3- 1/4 19150 1/9- 3/9 19151 5/11 19187 26/11- 1/12 19196 
2/4- 4/4 19151 4/9 19150 6/11 19189 2/12- 3/12 19197 
5/4- 6/4 19152 5/9 19149 7/11 19190 3/12- 7/12 19159 
7/4-16/4 19153 6/9-17/9 19148 8/11 19193 8/12- 9/12 19157 

17/4-14/5 19154 18/9 19147 9/11 19196 10/12-31/12 19156 

VERTICAL COMPONENT (Gamma Units) 

DATE ADOP DATE ADOP DATE ADOP DATE ADOP 

1/1- 2/1 44359 26/4-16/5 44363 22/7-27/7 44377 2/10- 6/10 44379 
3/1- 7/1 44358 17/5-18/5 44364 28/7-30/7 44378 7/10 44380 
8/1-16/1 44359 19/5 44365 31/7-16/8 44377 8/10 44381 

17/1-29/1 44358 20/5- 3/6 44366 17/8 44378 9/10-23/10 44382 
30/1 44359 4/6 44367 18/8 44379 24/10- 2/11 44381 
31/1 44360 5/6 44368 19/8 44380 3/11- 7/11 44380 
1/2-18/2 44361 6/&-10/6 44369 20/8-29/8 44381 8/11-19/11 44381 

19/2-25/2 44360 11 /6-14/6 44370 30/8- 3/9 44382 20/11-21/11 44382 
26/2- 2/3 44359 15/6-16/6 44371 4/9 44381 22/11-24/11 44383 
3/3-11/3 44360 17/6-3/7 44372 5/9-10/9 44380 25/11-26/11 44382 

12/3-21/3 44359 4/7 44373 11/9-14/9 44381 27/11-29/11 44383 
22/3- 2/4 44360 5/7 44374 15/9-17/9 44380 30/11- 1/12 44384 

3/4-22/4 44361 6/7 44375 18/9-23/9 44379 2/12- 4/12 44385 
23/4-25/4 44362 7/7-21/7 44376 24/9- 1/10 44378 5/12-31/12 44386 

*See notes on page 70. 



T~ble 7 

O~t. 

1 
2 0 
3 
4 0 
5 0 
6 
7 
6 0 
9 

10 

1 1 
12 
13 
14 
15 
16 a 
17 
16 Q 
19 
20 

21 
22 Q 
23 a 
24 a 
25 
26 0 
27 
26 
29 
30 

Meon 

OECLINA TlON 
E.treme V~lue. of the M~gnetic Elements 

HORIZONTAL COMPONENT 
Moximum 
G. M. T. 

Minimum R~ng. Maximum Minimum Ronge 
10d Qa+ G.M.T. 

14:40 
15:34 
14: 31 
13: 19 
15:42 
15:25 
14:23 
04:56 
14:45 
14: 14 

15:22 
15:00 
13:49 
15:01 
13:24 
14: 12 
14 :50 
14: 10 
14:36 
05:41 

22.6 
23.5 
19.0 
20.0 
24.4 
16.1 
19.3 
21.0 
16.6 
16.0 

17.6 
18.6 
20.4 
20.2 
19. I 

21 . 1 
23.0 
20.4 
19.4 
18.9 

15: 10 17.8 
13:52 16.1 
14:17 17.9 
13:5017.7 
14:36 27.1 
20:54 46.2M 
14:29 17.1 
13:36 16.6 
14:20 20.0 
14: 13 16.9 

20.7 

1.4 
-9.3 
-1.5 

-16.9m 
-4.5 
4.9 
4.0 

-2.7 
-6.0 
7.0 

3.0 
-1.3 
6.2 

-6.7 
-1.0 
7.0 
7.0 
7.0 
3.9 
5.7 

5. 1 
7.7 
6.4 
5.6 

-1.4 
-0.5 
-.0 
6.7 
7.0 
-.6 

1.0 

04:39 
23: 16 
01 :00 
20:56 
00:49 
00:27 
06:39 
23:56 
01 : 21 
21 : 57 

20: 10 
22:52 
00:00 
23:45 
00:00 
09:30 
09:00 
08:33 
08: 1 I 
08: 14 

07:24 
09:00 
09: 11 
07:52 
22:06 
00: 15 
03:27 
07:30 
21: 30 
22:33 

21.4 
32.6 
20.5 
36.9 
26.9 
13.2 
15.3 
23.7 
26.6 
11 .0 

14.6 
19.9 
14.2 
26.9 
20.1 
14.1 
16.0 
13.4 
15.5 
13.2 

12.7 
10.4 
11.5 
12. 1 
26.5 
56.7M 
17.9 
10.lm 
13.0 
17.7 

19.7 

G.M.T. 19000y+ G.Y.T. 

03:59 
23:23 
19:46 
16: 12 
17:21 
20:44 
19:26 
01: 35 
22:51 
20:42 

01 :09 
15:00 
20:49 
23:40 
23:28 
18:20 
17 :46 
00:57 
20:44 
01: 13 

23:46 
00:00 
22:01 
17:27 
16: 16 
17:47 
22:39 
16:42 
16:46 
21: 18 

57 
65 
77 

142 
141 

42 
53 
72 
61 
53 

69 
64 
63 
72 
55-
56 
74 
74 
68 
66 

82 
76 
79 
55 
90 

210M 
59 
50 
94 
55 

78 

-35 
-34 
-29 
-64 
-43 
-16 
-61 
-43 
-52 

9 

6 
o 

14 
15 
12 
21 
23 
29 
40 
12 

09: 15 
09:47 
10:06 
20:43 
00:34 
00:20 
10:40 
10:50 
00:36 
10:27 

11 :06 
23:40 
00:00 
17;23 
09: 45 
11 : 0 1 
11 :09 
11 : 18 
10:41 
11: 59 

4 12:56 
19 09:43 
24 12:49 
22 11: JO 

2 22:51 
-74m 01: Jl 
-42 08:42 

-1 06:27 
-4 10:52 

7 23; 1 1 

-7 

92 
119 
106 
206 
184 
56 

114 
115 
113 
44 

61 
56 
49 
57 
43 
37 
51 
45 
40 
54 

78 
59 
55 
33m 
68 

264M 
101 
59 
98 
48 

85 

April 1984 
VERTICAL COMPONENT 

M~.imum Minimum Ronge Temp 
dege G.M.T. 44000y+ G.M.T. 

16:20 
17: 13 
19:29 
17:40 
17: 18 
16: 12 
19:20 
21: 30 
18:56 
21: 56 

20:09 
22:52 
16:24 
20:27 
19:00 
22:00 
05:24 
04:55 
17:49 
17:40 

17:02 
16:35 
19:44 
22:20 
22:06 
17:40 
18:45 
16: 31 
16:34 
22:32 

505 
531 
513 
633 
624 
466 
501 
521 
496 
482 

499 
490 
474 
501 
463 
462 
460 
450 
45U 
460 

468 
452 
402 
459 
S51 
679M 
469 
490 
506 
492 

504 

398 00:00 
410 23:38 
398 00:34 
361 23:47 
375 01 :57 
429 01 :47 
41411:09 
371 04: 41 
317m 00:29 
423 12:12 

426 
422 
414 
416 
410 
397 
403 
401 
402 
412 

4 11 
413 
399 
402 
400 
337 
403 
433 
419 
407 

401 

12:20 
12:26 
12:24 
12:57 
11 : 48 
12:30 
12:50 
12:30 
I I :57 
13:26 

12: 31 
13:04 
12: 16 
12:47 
12:00 
01: 37 
02:32 
09:26 
11: 23 
12: 12 

107 
121 
115 
272 
249 

59 
67 

150 
161 
59 

73 
68 
60 
8S 
45 
65 
57 
57 
56 
56 

57 
39m 
83 
57 

151 
342M 
86 
65 
67 
85 

103 

18.2 
16.2 
19.0 
19.3 
19.4 
19.3 
19.0 
18.7 
16.7 
18.7 

19.4 
19.1 
19.2 
19.3 
19.2 
19.3 
19.3 
19.3 
19.4 
19.4 

19.6 
19.6 
19.7 
20.0 
19. 9 
20.0 
20.0 
19. U 
19.7 
19.6 

~ 

~ 

t~ 

/ 
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Magnetic Observations at Valentia Observatory, 1983 - 1984 

1. Introduction 

Absolute magnetic observations have been made at Valentia Observatory since 
1888. An account of these observaticns durirq the period 1888-1953 has been 
published by the Meteorological Service [1]. In December, 1952, a set of La 
COur Variometers was installed at the Observatory and was recordirq on an 
experimental basis during the year 1953. Other new instruments brought into 
use at the same time were: 

(a) The Copenhagen QJartz Horizontal Magnetometer (QHM) 

(b) The Copenhagen Magnetcxnetric Zero Balance (BMZ) 

Durirq 1953, special comparative readirqs with the old and new instruments 
were made and an account of this comparison is given in [l]. 

The data for the years 1954-1982 have been plblished in annual volumes. The 
present volume contains the data for 1983 and 1984. 

2. Site of the Observations 

The geographic and geomagnetic co-ordinates of Valentia Observatory are as 
follows: 

Geographic co-ordinates CR = 510 56'N A= 10015'W 

Geomagnetic co-ordinates 9 = 56°.6N >-= 73°.4E 

The height of the station above M.S.L. is 14 metres. 

A full description of the site and of the variometer hut is given in [6]. 
The observirq hut for absolute observations has been in use since October, 
1956. A plan showing the laycut of the instrument pillars in this hut, 
together with some particulars concernirq it's construction, is given in [71. 

3. Variometers and Recorders 

Up to Dece~ber, 1955, the instruments, installed in the variometer hut, 
consisted of a standard La Coor 15 nvn/hr recorder wi th a set of La Cour H, D 
and Z variometers. IncDecember 1955, a second set of La Cour H, D and Z 
variometers with a La COur 180 mm/hr (quick-run) recorder was installed, and has 
been recording continucusly since 1st January, 1956. 

A description of the instruments and of the recorders will be fcund in 
[21, [3] and [4]. 

The variometers-recorder lines are appcoximately alorq the MagnetiC Meridian, 
the recorders being south of the variometers. 

At Valentia, the time marking system in the La COur recorder has been modified 
to give lines at cen minute intervals. In addition, a number of alarm devices 
have been installed to reduce to a minimum the possibility of accidental loss of 
trace. 

A full description of the time marking system and alarm devices is given 
in (5) and (61. 

4. Base Line Instruments 

Since routine recordings began in 1954_ a number of changes have- been made 
in the instruments used for base line determination. An account of these 
Changes and comparisons between the instruments is given in appendix to (9). 
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The base line instruments used during 1983 and 1984 were: 

Declination ...... Ruska Observatory Magnetometer No. 5917 with Magnet No. 65S 

Horizontal Force .•. Proton Vector Magnetometer 

Vertical Force ...... Proton Vector Magnetometer 

4.1 Declination 

Ruska Observatory Ma:jnetometer No. 5917 has been in use as the standard base 
line instrument for Declination since 1st January. 1959. Prior to this date. 
the instrument in use was the DJver ~netometer No. 139 with Collimator Magnet 
No. 139A. Particulars of a comparison between the old and new instruments will 
be found in (8). 

4.2 Horizontal Force and Vertical Force 

The proton Vector Magnetometer was introduced as a routine base line 
instrument for H and Z as from 1st January. 1970. An account of the comparison 
of results obtained with this absolute instrument and those obtained with the 
relative instruments used in previous years is given in the appendix to [9]. 

5. Base Line Determination 

A summary of the base line values. deduced from the observations made with 
the instruments specified in paragraph 4. is given in Table 1. The values 
adopted for the tal:ulation of the records are given in Table 2. 

6. Scale Values of the Variometers 

The scale values for all three variometers were determined by means of the 
Helmholz coil. supolied with the variometers. The scale value for the D 
variometer was also checked by geometriC ccnsiderations. 

The scale values for 1983 and 1984 were: 

D .......... 1 mm = O! 90 

H .......... 1 mm = 3.65y 

z ......••.. 1 mm = 5.60y 

7. Diurnal Variation of the Magnetic Elements 

Diurnal variation data for all days and international quiet and disturbed 
days for the seasons and the year are given in Tables 8 to 16. The months taken 
as comprising the dlfferent seasons are as is usual in maqnetic work: 

Winter ......••...... January. February. November and December 

~inox ............. March. April. September and October 

Summer .............. May. June. July and August. 

8. K - Indlces 

The K - Indices. glven in Table 17. have been scaled, using the procedure 
recommended by the comittee on Characterlsation of Magnetlc Dlsturbances of 
the I.A.G.A. The lower limit for K = 9 is SOOy. 

The actual scaled value for K is given without reduction for a presumed 
solar flare effect. 

• 
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9. Magnetic Disturbance Data 

Tables 18 and 19 give the times of onset, as recorded on the Valentia 
normal speed magnetograms, of the following phenanena: 

(a) SlId:3en ccmnencements of magnetic storms or periods of storminess 
(s.s.c.) 

(b) Presumed solar flare effects (s .Le.) 

Giant pulsations (p.g.) as recorded on the quick-run magnetometer are listed 
in Table 20. 

Definitions and descriptions of the phenomena listed in Tables 18 to 20 
will be found in [10]. 

10. Notes on the Tables 

Tables 4 to 6 (incl.) 

The hourly values are the mean values for each hourly interval centred 
at the half hours. 

The mean for each day is the arithmetic mean of the 24 hourly values. 

Tables 4 to 7 (inct.) 

The international quiet and disturbed days are indicated by letters "Q" and 
"D" respectively. These days have been selected by the International 
Association of Geomagnetism and Aeronomy. 

Tables 7 to 16 (incl.) 

The maxima and minima are indicated b1 the letters "M" and "m" respectively. 

Table 7 

The temperature given for each day is the temperature observed in the 
variometer hut at 0900 GMT. 

Table 21 

The data given in this table have been adjusted, where necessary, to 
eliminate discontinuities resulting from occasional changes in base line 
instruments or other causes. Particulars of this homogeneization will be found 
in appendix to [9]. 
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Table 1 BASE LINE VALUES AS COMPUTED FROM THE ABSOLUTE OBSERVATIONS 

DECLINATION 100
+ •••••••••••••••••••••••••• (Tenths of ~linutes) 

DATE DBS. DATE OBS. DATE 

311 141 713 141 6/5 
5/1 141 9/3 140 9/5 
7/1 139 11/3 142 12/5 

10/1 137 14/3 139 13/5 
12/1 139 16/3 141 16/5 
14/1 141 18/3 143 18/5 
17/1 143 21/3 140 2015 
19/1 140 23/3 140 23/5 
21/1 141 25/3 140 25/5 
24/1 142 28/3 141 2715 
28/1 139 30/3 139 3015 
31/1 143 1/4 141 1/6 
2/2 141 4/4 140 3/6 
4/2 141 6/4 143 6/6 
712 141 8/4 142 8/6 
9/2 139 1114 140 10/6 

11/2 139 13/4 142 13/6 
14/2 141 15/4 142 15/6 
16/2 140 18/4 140 1716 
18/2 140 20/4 141 20/6 
21/2 140 22/4 141 22/6 
23/2 141 25/4 138 24/6 
25/2 142 27/4 141 2716 
28/2 142 29/4 145 ·29/6 
2/3 140 2/5 143 1/7 
4/3 140 4/5 143 4/7 

• Bese L,ne Ad,usted 28/6/83 
HORIZONTAL COMPONENT (Gorrrno Units) 

DATE OBS. DATE OBS. DATE 
3/1 19161 4/3 19160 6/5 
6/1 162 7/3 159 9/5 
7/1 162 9/3 160 1115 

10/1 160 11/3 159 13/5 
12/1 162 14/3 158 16/5 
14/1 160 1613 161 18/5 
17/1 158 18/3 163 2015 
19/1 160 21/3 161 23/5 
21/1 159 23/3 160 2515 
24/1 161 25/3 159 2715 
26/1 159 28/3 159 30/5 
28/1 162 30/3 159 1/6 
31/1 159 1/4 157 3/6 

2/2 160 6/4 160 6/6 
4/2 159 8/4 158 8/6 
712 154 11/4 159 10/6 
9/2 154 13/4 158 13/6 

11/2 154 15/4 157 15/6 
14/2 154 18/4 159 1716 
16/2 154 20/4 155 20/6 
18/2 155 22/4 156 22/6 
21/2 155 25/4 157 24/6 
23/2 157 2714 159 27/6 
25/2 158 29/4 158 29/6 
28/2 157 2/5 157 1/7 

2/3 153 4/5 157 4/7 

OBS. DATE OBS. DATE 

143 6/7 070 5/9 
139 8/7 072 7/9 
140 11/7 071 9/9 
141 13/7 073 12/9 
139 1517 071 14/9 
141 18/7 069 16/9 
141 2017 070 1919 
142 22/7 069 21/9 
142 2517 068 23/9 
135 2717 069 26/9 
141 2917 070 28/9 
145 1/8 072 3019 
142 3/8 074 3/10 
142 5/8 069 5/10 
138 8/8 072 7/10 
140 10/8 066 10/1 0 
139 12/8 072 14/10 
139 15/8 071 17/10 
141 17/8 071 19/1 0 
140 19/8 070 21/10 
141 22/8 071 24/10 
143 24/8 073 26/1 0 
139 26/8 071 28/1 0 
078 2918 070 31/10 
072 31/8 069 2/11 
071 2/9 070 4/11 

OBS. DATE OBS. DATE 
19162 6/7 19164 5/f 

162 8/7 163 7/9 
162 11/7 167 9/9 
159 13/7 168 12/9 
160 15/7 173 14/9 
162 18/7 169 16/9 
163 20/7 170 1919 
159 22/7 168 21/9 
159 2517 168 23/9 
161 2717 167 26/9 
161 2917 168 28/9 
160 1/8 168 30/9 
163 3/8 163 3/10 
157 5/8 164 5/10 
161 8/8 162 7/10 
164 10/8 165 10/1 0 
160 12/8 165 14/10 
163 15/8 162 17/10 
165 17/8 167 19/1 0 
165 19/8 169 21/10 
164 22/8 169 24/10 
162 24/8 167 26/1 0 
162 26/8 168 28/1 0 
161 29/8 168 31/10 
163 31/8 165 2/11 
163 2/9 164 4/11 

OBS. 

071 
069 
068 
075 
076 
072 
071 
072 
068 
068 
072 
067 
068 
070 
070 
068 
071 
073 
070 
071 
070 
071 
071 
072 
071 
070 

OBS. 
19161 

158 
160 
159 
160 
157 
154 
156 
158 
160 
163 
164 
162 
163 
159 
160 
154 
151 
155 
155 
151 
154 
153 
152 
154 
155 

DATE OBS. 

7111 071 
9/11 072 

11/11 068 
14/11 068 
16/11 069 
18/11 069 
21/11 070 
23/11 073 
28/11 073 
30/11 074 

2/12 070 
5/12 071 
7/12 073 
9/12 073 

12/12 069 
14/12 071 
16/12 071 
19/12 073 
21/12 072 
23/12 072 
26/12 071 
28/12 072 
30/12 072 

DATE OBS. 
7/11 1915~ 

9/11 154 
11/11 157 
14/11 152 
16/11 151 
18/11 150 
21/11 150 
23/11 152 
25/11 153 
28/11 155 
30/11 154 
2/12 155 
5/12 154 
7/12 153 
9/12 156 

12/12 151 
14/12 155 
16/12 153 
19/12 152 
21/12 152 
23/12 152 
26/12 153 
28/12 154 
30/12 151 
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Table 1 (Contd.) BASE LINE VALUES AS COMPUTED FROM THE ABSOLUTE OBSERVATIONS 

VERTICAL COMPONENT (Gornno Units) 

DATE OBS. DATE OBS. DATE OB5. DATE OBS. DATE 085. DATE 085. 
3/1 44342 4/3 44340 6/5 44346 6/7 44352 519 44357 7/11 44357 
6/1 343 713 343 915 346 8/7 354 719 357 9/11 358 
7/1 341 9/3 342 11/5 346 11/7 354 919 355 11 /11 357 

10/1 344 11/3 342 13/5 345 13/7 354 12/9 355 14/11 357 
1211 343 14/3 341 16/5 345 1517 355 14/9 356 16/11 354 
14/1 343 16/3 343 18/5 346 1817 354 16/9 357 18/11 356 
1711 343 18/3 344 20/5 346 20/7 355 1919 356 21/11 355 
19/1 340 21/3 342 23/5 346 22/7 354 21/9 355 23/11 355 
21/1 342 23/3 344 2515 347 2517 355 23/9 357 25/11 360 
24/1 344 25/3 343 2715 347 2717 354 26/9 357 28/11 357 
26/1 343 28/3 343 30/5 345 2917 355 28/9 359 30/11 359 
28/1 345 30/3 343 1/6 349 1/8 355 3019 359 2/12 358 
31/1 344 1/4 342 3/6 348 3/8 354 3/10 360 5/12 358 

2/2 339 6/4 342 6/6 348 5/8 356 5110 357 7/12 357 
4/2 342 8/4 343 8/6 350 8/8 357 7110 358 9/12 360 
712 340 11/4 342 10/6 348 10/8 356 10110 358 12/12 356 
9/2 339 13/4 343 13/6 349 12/8 356 1411 a 354 14/12 360 

11/2 338 15/4 343 15/6 348 15/8 356 17110 356 16/12 359 
14/2 338 18/4 343 1716 349 17/8 356 1911 a 358 19/12 358 
16/2 339 20/4 341 20/6 349 19/8 356 2111 a 357 21112 359 
18/2 338 22/4 344 22/6 350 22/8 358 2411 a 355 23/12 360 
21/2 340 25/4 343 24/6 348 24/8 357 2611 a 356 26112 359 
23/2 340 27/4 343 27/6 349 26/8 358 28110 356 28/12 360 
25/2 343 29/4 344 29/6 351 29/8 356 3111 a 356 30/12 359 
28/2 340 2/5 344 1/7 350 31/8 358 2111 357 
2/3 343 4/5 346 4/7 351 2/9 357 4111 358 
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ADOPTED BASE LINE VALUES Tobie 2 

DECLINATION 100 
+ ••••••••••••• (Tenths of Minutes) 

DATE ADOP DATE ADOP DATE ADOP DATE 

1/1- 5/1 140 7/5-23/5 141 2917-10/8 070 11/11-18/11 
6/1-11/1 139 24/5- 616 142 11/8-21/9 071 19/11-21/11 

12/1-13/1 140 7/6-28/6 141 22/9-26/9 070 22/11 -
14/1- 8/2 141 29/6- 117 072 2719-10110 069 23/11/8/12 
9/2-2212 140 2/7-14/7 071 11/10-12/10 070 9/12-27/12 

23/2-27/4 141 1517-2217 070 13/10-3/11 071 28/12-31/12 
28/4- 615 142 23/7-28/7 069 4/11-10/11 070 

HORIZOtHAL COMPONENT (GA~~.1A UNITS) 

DATE ADOP DATE ADOP DATE ADOP DATE 

1/1-3/1 19160 16/4-18/4 19158 12/8-14/8 19165 5/10-
4/1-12/1 161 19/4- 3/5 157 15/8 - 166 6/10- 9/1 0 

13/1-15/1 160 4/5 - 158 16/8-29/8 167 10/10 -
16/1-20/1 159 5/5 - 160 30/8 - 166 11/ I 0 -
21/1- 3/2 160 6/5- 8/6 161 31/8- 1/9 164 12/1 D -
4/2 - 159 9/6-13/6 162 2/9- 3/9 163 13/1 0 -
5/2 - 158 14/6- 6/7 163 4/9 - 162 14/1 0-16/1 0 
6/2 - 157 7/7- 8/7 164 5/9 -6/9 161 17110-30/1 0 
712- 8/2 155 917 - 165 7/9-11/9 160 31 /1 0- 1 I /1 1 
9/2/16/2 154 10/7 - 167 12/9-14/9 159 12111 -

1712-2112 155 11/7-1217 168 15/9 - 158 13/11-14/11 
22/2-27/2 156 13/7 - 169 16/9 - 157 15/11-21/11 
28/2 - 157 14/7-20/7 170 17/9-2119 156 22/11-24/11 
1/3- 2/3 158 21/7-25/7 169 22 /9 - 157 25/11-28111 
3/3-14/3 159 26/7- 1/8 168 23/9 - 158 29/11- 8/12 

15/3 - 160 2/8 - 167 24/9 - 159 9/12-17112 
16/3-23/3 161 3/8 - 166 25/9-26/9 160 18112-31/12 
24/3 - 160 4/8- 718 165 2719 - 161 
25/3-15/4 159 8/8-1118 164 28/9- 4/10 162 

VERTICAL COMPONENT (GAMMA UNITS) 

DATE ADOP DATE ADOP DATE ADOP DATE 

1/1- 711 44341 23/2-2712 44341 30/6- 517 44351 11110 -
8/1-19/1 342 28/2-1713 342 6/7 - 352 12110-30110 

2011-31/1 343 18/3-30/4 343 717- 9/7 353 31 11 0- 13 /II 
1/2- 5/2 342 1/5- 3/5 344 10/7-1717 354 14/11-15/11 
6/2 - 341 4/5-21/5 345 1817- 3/8 355 16111-23/11 
712- 912 340 22/5-26/5 346 4/8-19/8 356 24/1 I -

10/2 - 339 2715-31/5 347 20/8- 719 357 25/11-26/11 
11/2-18/2 338 1/6- 4/6 348 8/9-23/9 356 27/11-19/12 
19/2 - 339 5/6-26/6 349 24/9-26/9 357 20/12-31/12 
20/2-22/2 340 27/6-29/6 350 2719-10/1 0 358 

ADOP 

069 
070 
071 
072 
071 
072 

ADO? 

19161 
160 
159 
157 
156 
155 
154 
153 
154 
153 
152 
151 
152 
153 
154 
153 
152 

ADC? 

44357 
356 
357 
356 
355 
356 
357 
358 
359 

NOtE. The adopted values as shown abo~e are for perIods ~hlCh are multlples of 2~ hours commenCIng 
at 0900 GMT. except for horizontal force on 3/12 where adopted value of 19197 finished at 
1500 G.M.T. and adopted value of 19158 commenced at 1740 G.M.T. 

The adopted base line values for the 24 hour period ending at 0900 G.M.T. on 1st January are, 
Declination 10

0 
07.2, Horizontal Com_anent 19152y and Vertical Com_anent 44359~; for the 24 

hour period commencing at 0900 G.M.T. on 31st Decem,er they are, Declination 9 37.1, 
Horizontal Com_anent 19156y and Vertical Component 44386y. 

• 
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414 48. 470 
4.8 4bb .b7 
416 "70 477 

471 
4b5 
486 

410 4b5 
456 452 
,,7'1 q"Q 

4.9 4 •• 
4bb 453 
4b2 448 
454 455 
447 447 

452 44b 440 
454 454 4Sb 
45'> 45. 454 
450 450 .50 
"~9 44& 4/~b 

45b 452 446 
478 4n 4~4 
459 439 44b 
457 446 448 
459 4'>4 449 

45b 457 450 
447 452 44b 
,,"'b "£.It. ",,7 
.52 4Sb 449 
4bO 4bl .bl 

4b5 459 4.1R 
447 448 449 
"47 t.l4Q ",,'I 
4bb 441 442 
457 455 4.8 

447 447 447 
454 4'>2 4,,9 
451 4.7 447 
,,71 4bo "bCl 
4b5 457 448 
447 4"4 439 

MfAN 
443 
442 
450 
444 
447 

450 
449 
449 

"". 452 
444 

44b 
•• b 
442 

w 

"' 
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I 
l 
} 

" " ~ (j 

o It 
/ 

" ~ 
10 

I I 
I~ 
I i 
I" 
I> 

10 f) 

II 0 
I" 
I" lJ 
20 

4l" 
"53 

"" I ,,"'J 
114~ 

4U 42~ 
"53 4"" 
441 L.lL.lI.i 

/l41 4"~ 
/Jill;) ''''-It» 

L,l4" tJi.ll tJL.lQ 
tJ&47 441 lJ/J{ 

u4Q 1.1'1' q4q 
,,';,0 4t1b q .. Q 

£144 Qilb 4L.1L.1 

"41 113" ""0 
l.I41 £I41J 44L.1 

"4' "3, oJ4 
"50 438 4jl 
447 Q"b lUI' 

447 "48 L.l4b 
44b 450 4~" 
'lll.l LHU 1.&il1) 

"~O ""' "51 
"10 40Y 4" 

450 445 4"2 
44b ",,1 U4b 
'I<.Ib I,uP! LI';,l 
"4" 44Y 4"5 
I'';)~ 45l ij",' 

424 450 414 
440 420; 4jl 
I"lb Q2~ 421.1 
L.l4b 44'> ('''' 1 
qq~ 441 4 ... 7 

HtAN 445 L,lqt 4QO 
MlAN g /j40 44' "4" 
MtA~ n q44 442 453 

"21 4jl 434 
4't I 449 453 
,,'-I'" 447 "47 
447 "4M 44" 
i.110 'Hlo L.l47 

c,jt.ll 444 4£.1;' 
448 ",0 "4~ 
449 ",3 "5~ 
/,fijI! "4b 4QQ 

440 4"6 45~ 

,,"14 44';) ,,40, 
"39 441 445 
439 441 440 
4H "41 445 
4"3 440 442 

445 4jb 426 
419 418 "Ib 
"L.I'4 4"4 446 
415 "lb 417 
4~9 411 437 

LUll "'It.! 41H) 
4"8 4~0 445 
452 4" 4"8 
442 445 44b 
"" 7 4l.iO I.U4 

"37 427 428 
"43 "4" "45 
"28 "H 440 
qlb t&/.Il tl4':l 
't4t» 4IJb 448 

"40 "42 "42 
"H ""7 "47 
"32 4<7 421 

MlAN HOURLY VALUIS, 
7 " 9 10 11 12 13 I~ 

444 444 442 
4'1 4"Y 4,,5 
44'1 tlld l,I4 t 
4"7 441 441 
4t1b ",," LlIl1 

IHI.? L.I"i utll 
4"2 442 440 
4,1 45U "41 
"4B 440 441 
452 ",1 447 

449 .,U 4"b 
445 4"~ "40 
tiLlS 4q~ qqb 
"'"l,I 41.£1, 442 
443 440 43B 

Il2'J ",,0 Ll40 
421 44j 444 
448 44Y 449 
42'1 451 "2b 
"42 44) 441 

LllJh 44b '148 
l.Il,IA qqtj '147 

'HIt» ""b 44" 
£I4b 440 446 
441 ",,'3 £.144 

"28 42 I 440 
I,,, 7 ""II 41)0 
441 44" 447 
44'l 4l.1t1 448 
4"1 4"; 448 

44 'J 44~ 443 
4"" 40~ 441 
4j? 451 439 

439 427 "10 
430 "30 421 
437 430 421 
41i 423 "12 
oj5 42b 418 

437 "33 427 
411 421 411 
"30 "Ib 41l 
435 "2b "10 
"35 "n 414 

43b 4?1 420 
433 420 421 
"36 430 42~ 
"3b 4H 42b 
"32 429 4n 
4ij~ ij,,/l ij4ij 

ij'j4 "47 t.4t 
q IPl lul3 4 J b 
422 "28 432 
40. "36 43b 

.40 43b "iO 
45Y 430 "29 
""2 433 42b 
44l 437 471 
430 427 41b 

433 027 424 
""2 429 421 
444 43b 421 
4"b 430 411 
445 436 432 

43" 431 .2~ 
418 431 423 
416 "35 411 

424 
42b 
427 
425 
419 

437 
" 35 
"37 
43b 
428 

428 433 4"1 
422 .35 452 
417 "2~ 43" 
417 410 4J1 
420 429 430 

471 434 43b 
.24 411 44b 
421 42b .33 
425 428 421 
422 423 423 

4.5 4"A 45b 
437 "40 4"8 
4J1 410 402 
414 435 453 
440 4'1 4Sh 

430 Hb 453 
429 43" 442 
423 428 439 
424 432 447 
41l 410 438 

42b 4H 443 
429 429 ""I 
422 420 430 
424 423 "?~ 
428 427 428 

425 430 43~ 
421 "2b 434 
431 437 ""M 

44000Yt •••• CGAMMA UNITS) 
Ib 11 18 19 20 21 

454 "b~ 40b 
44" 452 454 
4"b 454 453 
4,,5 446 4"9 
.40 ""6 450 

449 451 454 
410 482 510 
44b 4~2 450 
445 "Sb 4b4 
"~9 471 4b" 

447 455 4bb 
44b 452 45' 
41Q 445 4"b 
4H 452 454 
429 442 414 

4Sb 479 504 
4'-11l 411R 41b 
453 450 4bb 
48b 484 492 
4b4 410 41b 

475 4hq 474 
448 454 I~'JU 

4~3 403 4b~ 
450 457 4b? 
4b4 479 507 

440 "~7 4bO 
44b 4~b 4bb 
444 "52 45~ 
433 440 447 
411 410 44~ 

.50 "~O 4bb 
a44 450 453 
4b2 473 488 

4b~ 4~7 4bl 
4Sb 4~0 440 
452 447 443 
447 44b .45 
44" 440 "05 

453 "51 447 
511 480 4b8 
450 44b 4"b 
474 470 452 
4b5 475 453 

457 451 4bb 
453 451 "'0 
"4b 4"7 "47 
452 450 4"H 
502 507 519 

,,7b 48b 464 
4b4 454 4b3 
45b 457 "b6 
504 504 4b9 
4b4 45~ 4h~ 

4b7 4b4 45b 
,,5" "48 4"b 
4b 1 45b "50 
4,8 454 450 
482 488 "53 

4bl 461 455 
456 45b 4q 
"5b 4~5 45b 
"4'J 451 .51 
447 44~ 448 

4b3 4bO 457 
450 448 441 
470 479 .b5 

SfPTlM8ER 1983 
23 24 

451 452 
44b 44~ 
447 440 
447 44b 
438 440 

""b 44b 448 
457 447 447 
44" 4~2 ",4 
45A 4Sb 45b 
44b 44 I 44? 

4"b 4"' 4"7 
454 4~1 44' 
453 44? 441 
4"7 "51 4"8 
48b 4b7 44b 

ObO .40 449 
452 446 448 
4b5 450 44b 
437 4i5 198 
447 450 44A 

4<;2 452 453 
4~1 453 448 
44' 44b 445 
451 .53 .54 
4~3 ".9 434 

4~4 "41 442 
4b9 .52 44b 
4~2 448 448 
451 450 448 
448 440 448 

453 4.9 .4, 
44' 445 4,,5 
451 445 434 

MlAN 
442 
445 
442 
441 
439 

.. 
o 



T4~L[ 0 

HUU~ 

VlNTltAL lOMPUNlNT 
2 j " '> 0 

OA Tt 
I 
l 
1 

" U 
'> 

• 
I 
ij 
~ u 

10 

I I <J 
Il Y 
11 I) 

I" 
I'> 

Ib 
II U 
lij 0 

I" 
lO 

""b 
""2 
"3'> 
""j .,>" 

"",> ""'> 
q4~ q3~ 

""0 ""l 
~,,'> ""~ 
"S" ".,B 

""b "SO ",>, 
'4~H~ q .. H "':>1 

oJ"b """ ""' .'>" "5" .'>0 
'14., I~~H IUllj 

tl413 lHH' ""6 

""'> ""I> "". 
q/,fl.l ".s~ 'Uti 
"'ttl ~4h "'5b 
"12 'lIb "10 

'Hi9 0441 ""'l 
" ... j "1.6'> 4,,5 
"23 "O~ "25 
""., Uti" "tI' 
"5'> "5'> "55 

"53 "5l "5" "j'> IIZ~ "2~ 
4Qb 1~4' 4"~ 

"30 "21 "1. 
.jb ""I us 

"141 l.I41 ""/j 
'HU, 446 "tlb 
"4b IH&I "1.1 7 
."b "jb "2'> 
"3b "2. "3k 
.50 "". ".II 

MtA~ 444 "til 444 

M<l~ w ."S ""B ""~ 
Hl41~ n 1.1"0 "11 4Jb 

""5 "".\ ""3 
"21 "08 "I. 
"39 "38 "18 
""8 "" I ""0 
.58 .58 451 

.5.1 ""~ 450 
,.tlb 4414 ",,8 

4"8 4"~ ",,8 
.'>" "'>,, "~5 
""8 "11ij ""0 
""d ""8 "51 
""1 "01 ""1 
"11 "0'> 41'> 
0;9 ""1 ,,"5 
4lb "5d "11 

£I"j "" i l.I3b 
.15 "10 4;0 
02" 415 415 
448 448 448 
45" "48 408 

,,54 "5.1 "SO 
4l.l 4,,5 4"1 
4"8 "08 "41 
,,£H' '-I4b ",,9 
"52 45 I 4'>Z 

,,"8 "SO ,,51 
448 ",,9 (HHS 

""2 "".\ ",,5 
4<,5 415 .21 
018 "18 "3" 
4,,9 ... ,,& 44b 

""1 4"l ""2 
409 .50 "50 
"H "2" "21 

"EAN HOUNLY VALUES, 
1 8 9 10 II 12 I] 

."b 
035 
428 
030 
"5~ 

""7 OOS ,,37 OZ" 017 
041 ""7 038 435 "27 
011 ""I ""1"37 "30 ""5 ""8 "47 "]8 "39 
"57 ,,50 "41 "55 "30 

,,"7 'I'll ""'~ 
""b 4" i "'H 
."q 0.8 .". 
.52 .50 "55 
450 ,,5U 450 

."7 0,,8 050 
",,7 409 451 
"2" "28 0]" 
""I 0.5 •• 9 
"38 0,,0 0"9 

""5 ",," "54 ,nc:, qjb 42Q 

"17 "2<; 4"2 
4,,9 "5. "5b 
",,8 ." i "52 

",,1 ""b ""b 
Li4l I./,qll '144 

4",3 ""~ "4b 
4~b "'u~ "'='2 
"52 .53 455 

"51 .51 .53 
""8 .,,6 ""7 ."b ",,5 O"b 
"ll "3. ""8 
".\9 "0. ""b 
.,,9 "5U "53 

442 '1'11.,\ 141i7 

",,4 ""~ "'->1 
"0 "3~ "00 

"00 "3b 428 
""I 433 "31 
"lij "31 "25 
",,8 "40 "]0 
"oB "]8 "2b 

1147 "37 "21 
,,"8 "38 "2" 
"37 "5b ".\1 ,,"b ""0 "lb 
44b ,,~q 441.£ 

q", .. "0 ql" 

""" 4,,5 "". 
""b "52 4~5 
,,'> 7 "52 ""b 
"~,, t.lqq "LUI 

".\b 430 "2b 
""5 44] "37 
4"" 43~ "29 
"4b 438 4H 
450 ""2 4]b 

044 0".\ "34 
4"5 "510 "ll 
""10 "q. "3b ""B ",,9 "5b 
""0 "4b "38 
"~7 "SO ""8 

""" 0"1 "55 
0"7 "19 "V 
0.5 "qb ""~ 

"Iq "27 "32 
"2b "27 "31 
"22 "23 "H 
,,28 428 ,,35 
"110 "19 "28 

"13 "Ib "30 
"Ib "19 020 
"Z9 ,,33 ,,30 
,,3b ""0 "0. 
"q5 ""b "5. 

"31 q3b ""b 
""2 "b9 "Bb 
"Sb "71 "7b 
445 "4b 451 
"lA 438 ""l 
"23 "2& ,,32 
"32 ""0 4".\ 
"31 ""I 4bl 
"]b 401 ""9 
43" "18 4,,7 

"29 "310 """ 
"2" "25 "]1 
"30 "32 "3~ 
"49 "55 475 
11"0 4"0 451 ,,"7 ,,~O 455 

"32 03b """ 
"22 "ZS 4]~ 
043 4'>] .0.\ 

""OOOy ••••• (GA~~A UNITS) 
Ib 17 18 19 20 21 

"14 "55 "bb 
""b .10" "58 
455 "SO "b] 
505 511 "9" 
""8 "5" "53 

""I "b7 .82 
44. "57 "bl 
."5 "88 "'5 
",,7 "5b "bO 
,,]q "58 "b" 
""] "5" q57 
"28 ""2 ",,7 
459 "'10 "81 
"58 ,,7& .810 
"bl "b] 4.2 

"52 05b 4b7 
,,92 ~15 "qJ 
"81 510 ,,9. 
"b2 "" "bb ""b "54 .5] 

"37 "50 "05 
"51 •• 2 "b5 
"72 "'] "80 
"bb ,,15 o.R 
"57 058 .57 

"SO "SO "5'i 
loq ""b ij"Q 

"38 "19 "39 
"72 "bb "7h 
08" 4 17 "9b 
4b" Ob5 4bl 

O'>b "bb "b8 
".1 050 "54 
08Z qqb .88 

"58 4bO Ob8 
453 "51 471 
.bl "bl ObO 
"8" .8" 482 
050 "4S 408 

,,89 "bb "59 
ObO .51 "~I 

"7" OSO .b" 
"58 "SO "52 
"b. "108 471 

"55 .5'> ,,51 
.48 44q ,,5b 
"~,, "80 .H 
500 ,,78 472 
"b. "R] "bB 

0105 .bO .b9 
495 52" .85 
'>0. "88 "58 
"58 "58 .5b 
"52 451 "5b 

"b.\ "70 "bb 
4SO "57 "5.\ 
"b~ 05b 493 
,,90 "b. 44b 
.~o "5" 455 

"55 45" 452 
"51 ,,50 "Ob 
41c;J """ "t.lb 
48b "4b 4b9 
,,88 "81 "b5 
"58 "57 ,,51 

ob7 "bb ob2 
4~] "53 "51 
,,91 4q4 ,,74 

22 
OCTObER 1983 

21 2" 

"b] "18 
453 ""I 
"bO ""7 
""8 "51 
450 "51 

"5b "b8 "59 
"5 I "54 ".b 
"58 "5q 05b 
u50 ",,8 ""4 
• .,0 "SO ""8 

ij"q lIlH 0,,7 

"b" "58 "51 
"13 ".2 "5] 
477 "II "50 
"lob on 0510 

"5 \ 4.9 ""8 
.105 "b2 "I" 
05b "b, "S2 
"';)11 (,IS" "~,, 
Ob2 .57 057 

"59 ",,9 "5R 
"52 .5b .510 
",,9 "U "" I 
"52 009 4lb 
"51 "'>1 ""8 

""8 047 ".b 
",,7 .,,7 0,,7 
"50 "71 08" 
"85 "65 ""1 
"58 "57 057 
"b] "b8 ",,9 

"58 "57 ",,9 
"52 .,,9 .,,7 
"ob "6" lUI) 

MEAN 

""5 
""2 
.. 5 
45b 
"SO 

",,8 
"" ] "05 
45" 
"53 
,,51 



TA~Ll 0 
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Vl"T1CAL CUMPO~!~T 
l 1 4 ~ b 

DA Tl 
I O~H 

~ 0 OO~ 

S 0.8 
"U O~. 
~ W O~O 

O~l 037 
"be? qh(.l 
44~ 441 
450 a~1 

4~~ 4~1 

b U 
7 

, 0 
10 

I I U 
Il (J 

D 
I • 
I~ 

O~O O~~ 4~1 
q~, a", l.HIY 
000 alb 43. 
".b 4H 423 
440 010 41b 

43B 428 431 
41~ 0"0 42q 
O~q 448 446 
,,~~ 450 0~7 

ob' OB 4b5 

43' 410 440 
.4~ oZ~ 425 
4,,4 0"1 4.0 
.~5 o.~ 4,,5 
4~3 050 451 

1~48 LI'::tl ",,7 
O~I .52 .~. 
.,)3 0~3 "~3 
"~O 4~0 4~0 
'4" 7 4j,j':> ujq 

Iljb 428 4~b 
tJ5t II",,,, IJ~~ 

114Y 11~11 Llq~ 

Ll71 ij'Jl.I ",,8 
LILlY 4.,8 "'~I 

MlA~ "~I "Lib 4~LI 
MtA~ n .~l 4~3 4~" 
~tAN D 447 41~ Ll3b 

.3~ "ala •• 
"3~ 410 431 
4.7 4.q .07 
"52 .,)0 .~O 
.')0 .~~ .5~ 

"53 <153 4">1 
04~ O.~ .50 
440 43/ 03b 
"30 "Ib .Iq 
434 4'~ 003 

440 •• 9 .~l 

.O~ .0" 411 
4'.15 .,,,-;, ''''b 
.57 .50 ,,5') 
4~q .56 .5? 

43 ••• b .'). 
.3~ 047 .51 
.3~ 43~ .3~ 
40b .aq OO~ 
0,)2 452 OSI 

0,)5 O~~ a')') 
a'). ,,~. 05, 
.')4 .5,) 05~ 
"4& o.q .53 
"02 038 .01 

all 478 435 
"07 001 •• 8 
4u 7 "4e 4"6 
4~O ",,<I ,,')3 
0.8 .,)0 •• s 

41.1" "ij" 41.1 b 
.~. 0') •• 53 
410 Ol7 413 

MlA~ HOURLY VALUIS, 
7 8 q 10 II 12 13 10 

450 007 .3q 038 0"0 
041 0'1 050 .38 ••• 
ooq ".q 44Z 43~ "40 
.51 o.q 4" ••• 1 O.a 
OO? .a. 440 438 401 

•• 9 
• 57 
4.7 
.05 
.4. 

050 049 4.8 
",,8 44'" 445 
042 a40 417 
02" .3~ .38 
0~2 a~~ .5h 

.,0 .51 .52 
420 .O~ .Ob 
047 .41 .09 
.52 .~o 452 
05b .5~ 455 

.~4 .4q .54 
455 .51 4.? 
4.3 ooS •• , 
4.5 •• ~ 4.5 
.~I 401 •• b 

0,)1 051 451 
.~ •• 5U .50 
45 •• ,)j 4~1 
40q 4.e "01 
443 ljUI.i 4"4 

.37 .3' •• 5 
Q~H~ l.I/4~ 4t.1Q 

40q 446 4.8 
450 4. 9 o.q 
"LIS '14M LlLlS 

"'17 "qb tHH 
II~I .~ii 050 
437 411 037 

40 •• 02 010 
002 03/ 027 
.0. "37 027 
.0. 047 037 
4~1 447 403 

"48 445 437 
052 4'>3 443 
"~5 .5~ 4bl 
"bl ,,5b 443 
452 447 443 

45. 4'>1 04q 
0.5 "53 05b 
"45 •• 5 045 
445 4a5 440 
007 402 445 

"~a a53 04B ,,"Ii "ub 442 
"aq tllU' ""0 
441 a"Z 03') 
"03 041 037 

44b 005 03q 
0~3 052 .08 
.07 0.3 038 
•• 8 4.8 •• 7 
•• 8 .47 .39 

""e Q4b 1.£1.11 
•• 8 ••• 439 
.ob 4~0 40' 

032 439 44b 
• 27 43b .44 
.lI OO~ 4~~ 
43b 0.0 458 
••• 4S3 .b' 

.43 .02 ••• 

.47 457 .8, 
4~9 4b8 077 
.aq Ob9 083 
.Ob oS. 05b 

.~I .53 451 
007 054 05H 
•• 5 4.6 4bj 
.44 048 .5q 
.bl .5q 4b3 

447 452 .5h 
437 40~ .50 
418 •• 5 451 
.'1 4n 4.~ 
036 •• 1 450 

.37 .ab <I.~ 

O.~ "Of> 4~1 
433 .30 .3M 
.00 4.5 448 
.4, O~I .~, 

Q/J2 QLlB "~b 

418 .43 050 
442 'If) 1 "bo 

QqOOOYt, ••• (GAMMA UNITS) 
Ib 17 16 19 20 21 

.5 •• 53 oSO 
ObO .bl 057 
4S3 07~ 507 
Ob7 .bl .~7 
.5" ObO 058 

051 .52 .51 
453 .bl Ob • 
40b 477 .M 
0/7 .~5 47" 
077 .78 .n 
•• B 0~7 .~b 
48? 473 .81 
462 077 084 
49q .~. 511 
.lb .8b 471 

4.5 .I~ .68 
474 088 .6') 
475 415 .qb 
4bb .b2 4bl 
477 .7e .b7 

.b •• b" .b5 

.57 401 4b3 
4~5 456 0~9 
.~ • • ~b 4b2 
.~ •• ~7 .bO 

051 .57 .bb 
45b 45b .56 
447 a •• abJ 
450 45. .~5 
4~7 .~7 4b9 

.hl .b7 470 
057 45A .~8 

4b8 .7a ." 7 

.51 4~b 4b8 
456 .54 ab. 
"b9 ,,70 • 7b 
oS I 0')2 050 
.Sb .S2 052 

051 •• ~ 447 
oel .9l .q] 
.]q .Il 4b7 
47. SOb .58 
50. abo .80 

.,z .b5 5.1 

.99 518 513 
481 088 .qq 
485 .7 • • bY 
.7b 08b ~ns 

oq3 4b5 4"~ 
061 ."b .80 
.n3 45q 4b7 
070 05q Obi 
.83 470 .51 

.77 .55 a5b 
0'1 Obi .57 
.Sb 055 .~Z 
4bb .79 ."b 
obl 4h7 ,,79 

.Bb .5~ .73 
0')9 O')H .5B 
')09 49 5 515 
058 .bO 474 
077 008 455 

4n .70 .73 
.~b .5 •• 52 
073 490 492 

NOVEMbFk I q83 
23 20 

oSq 
011 
.bO 
051 
.~O 

080 473 
.57 .55 
051 .S3 
.50 .~5 
050 .oq 

0.7 .05 .05 
502 487 oH 
0"7 052 451 
.5b .~1 451 
47. 4b7 0~4 

471 058 0.2 
.55 .bS Obi 
417 .b2 .51 
470 .70 071 
.'b 41b 07q 

.18 095 .73 
•• 5 Obi .06 
4bb .5q .~q 
451 .bl 4~0 
.';2 .51 •• Z 

.';7 45b .bO 
450 .~. 4~1 

0~1 450 450 
4bO 45') .50 
Ob8 .58 437 

0"1 057 .53 
.~8 .')0 .53 
.B8 47 •• 77 
oBb .71 058 
.~7 .b" 4bO 

4b5 4b? .57 
.~I .51 .50 
.bO 45q .51 

MEAN 
052 
.51 
455 
052 
.51 

452 
452 
4b3 
4bb 
Qbb 



TAtiLl b 
tWU
OAH 

Vlk III AL CO~(PUr'l rn 
i 3 q ~ b 

1 
i 
\ y 

" " ~ 

b II 
, II 

" ~ u 
10 

11 U 
Ii 
I \ 
10 
I~ 

Ib 
I 7 
1M 
I~ 

~O u 

~ 1 (l 
U 
~I 

~" 
2~ 

2b 
II 
2M 
2~ 

10 U 
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Table 17 Three-Hour Range Indi ces, K. 

., 
January Februor I.'orch Aor!l .. -

0 
Cl K K K K 

K Sum K Sum K Sum K Sum 

1 1223 1232 16 2122 3331 17 3222 3345 24 2232 2443 22 
2 1222 3111 13 0102 2223 12 6564 4554 39 3233 2343 23 
3 2123 3211 15 2211 2111 11 4433 3344 28 4313 3214 21 
4 1111 3233 15 2212 1676 27 3333 3345 27 2313 2443 22 
5 1012 2211 10 7655 5576 46 3333 3344 26 4333 3221 21 

6 1011 1221 9 5444 4420 27 5132 1212 17 3334 4354 29 
7 2101 2211 10 3344 3534 29 4123 1001 12 3335 4344 29 
8 1112 3233 16 5322 2103 18 2011 2222 12 3333 4332 24 
9 3113 2534 22 3311 3353 22 3211 1131 13 3222 2433 21 

10 7654 3213 31 4533 2221 22 0022 2132 12 4333 3333 25 

1 I 1121 2213 13 1133 3265 24 2223 3246 24 2122 1211 12 
12 3333 3222 21 4225 4332 25 5233 3555 31 2213 2221 15 
13 2212 2222 15 4444 3344 3D 5332 2222 21 5434 3333 28 
14 2122 2123 15 3243 2324 23 1443 3251 23 4443 3565 34 
15 5322 3433 25 2333 4443 26 2223 3333 21 6443 4463 34 

16 3434 3352 27 3432 3444 27 1322 3113 16 4333 4434 28 
17 5223 3355 28 2223 2343 21 4322 1113 17 3223 2343 22 
18 5324 3454 3D 3323 2131 18 2223 2545 25 2212 3331 17 
19 2222 4322 19 1123 2115 16 4433 3324 26 0122 2333 16 
20 3222 1143 18 4333 4455 31 4333 3453 28 3322 1232 I 8 

21 3321 3142 19 3434 4345 3D 4222 2242 20 3321 2233 19 
22 1122 2122 13 4222 3234 22 3112 1132 14 4343 2301 20 
23 1101 1124 I I 4311 3434 23 2132 2322 17 3432 2335 25 
24 2322 3355 25 3323 3442 24 3321 2232 18 4444 4565 36 
25 3223 2332 20 0102 2221 10 3444 4343 29 3223 4445 27 

26 2223 2330 17 2112 2223 15 4311 1121 14 4342 3334 26 
27 2322 2141 17 2122 2132 15 0001 I I I I 5 4322 3322 21 
28 0011 3234 14 0013 2133 13 2343 3534 27 2322 3322 19 
29 1122 3442 19 5433 3444 30 3233 3444 26 
30 2214 3324 21 3332 2444 25 4332 4433 26 

31 3223 2233 20 4433 2243 25 
--
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Table 17 (Contd ) . Three Ho r R a I d-- u an~e n lces, K 

" ~'oy June July August 
~ 

0 c K K K K 
K 

Sum K Sum K Sum K Sum 

1 3222 3354 24 1322 3332 19 3321 1221 15 0111 2223 12 
2 3212 2441 19 0122 3321 14 1221 3332 17 4343 4433 28 
3 2122 3223 17 2112 2312 14 3121 2332 17 3212 3333 20 
4 2433 5433 27 2022 1311 12 1223 3332 19 1211 1121 10 
5 2323 4433 24 1112 3321 14 2112 3321 15 100 1 2111 7 

6 2333 2322 20 2132 3422 19 1334 3332 22 1101 3322 13 
7 0223 2221 14 2222 1221 14 1212 3334 19 1112 3335 19 

8 3122 1334 19 1223 3332 19 2232 2323 19 6653 3212 28 
9 3222 3111 15 2132 3443 22 3322 2333 21 4321 2221 17 

10 1122 2332 16 4323 5532 27 1112 1111 9 1112 2201 10 

11 3244 3555 31 4321 2332 20 1012 2212 11 2132 2221 15 
12 5433 4455 33 3323 4433 25 2122 3433 20 3423 3444 27 
13 3332 4444 27 6644 4343 34 4432 3222 22 3343 3224 24 
14 3333 3542 26 3322 2323 20 1123 2321 15 3121 2332 17 
15 3333 3333 24 3333 3342 24 1221 2222 14 3212 2323 18 

16 2122 3333 19 3121 2212 14 4323 4443 27 1000 1222 8 
17 4333 4466 33 1122 3533 20 3433 3434 27 2111 1222 12 
18 2233 3321 19 3344 3534 29 4332 3433 25 1010 1101 5 
19 0122 1221 11 2333 3432 23 1121 2321 13 0012 3432 15 
20 1121 1224 14 3323 4332 23 2122 1322 15 1322 2332 18 

21 2332 4542 25 3332 3343 24 2211 2221 13 3233 2434 24 

22 3343 3555 31 2132 3542 22 3121 1234 17 1222 3343 20 
23 4333 3453 28 3242 2423 22 3234 3344 26 3443 3352 27 
24 3333 3655 31 3222 2211 15 4432 5343 28 3333 3343 25 
25 4311 2220 15 0022 2132 12 3322 3322 20 4443 3343 28 

26 0011 2342 13 1222 3433 20 2112 2221 13 3433 3351 25 
27 3322 3332 21 2222 2323 18 1122 1233 15 3011 2211 11 
28 2311 1211 12 3112 3432 19 1233 3433 22 3122 3132 17 
29 1022 2211 11 2232 3311 17 3333 2332 22 2221 3334 20 
30 1122 2431 16 1122 3322 16 4323 3334 25 4331 3333 23 

31 3332 3422 22 3221 2221 15 4322 2444 25 
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Table 17 (Contd ) 0 Three Ho r R - u onge I dO n 1 ces. K . 
" 

September October November December .. 
g 

K 
K 

K 
K K K 

Sum Sum K Sum K Sum 

1 4412 2223 20 2121 1324 16 3313 3134 21 3322 2243 21 
2 1112 1223 13 3433 3344 27 4534 3223 26 1212 2211 12 
3 2211 1110 9 2233 2214 19 3113 3543 23 1101 1112 8 
4 1001 1111 6 3232 4543 26 2112 3201 12 0111 1211 8 
5 2001 2122 10 11:<:2 2212 13 0111 1001 5 3323 2344 24 

6 2211 1222 13 3122 4543 24 0012 1111 7 3433 4343 27 
7 1223 4543 24 2323 2213 18 0013 3333 16 3333 4444 28 
8 2223 3333 21 3232 3432 22 4323 2434 25 3221 2133 17 
9 3222 3333 21 3112 2211 13 4433 4475 34 11 00 1001 4 

10 2223 2233 19 0012 3242 14 4223 3463 27 0243 3452 23 

11 3223 3242 21 1123 3110 12 4124 4265 28 3323 5444 28 
12 1223 3112 15 0012 1122 9 4453 4464 34 3233 4343 25 
13 2111 2113 12 4533 2434 28 2324 2354 25 3323 2355 26 
14 2121 1322 14 3223 2355 25 1233 4541 23 3333 3354 27 
15 3222 2354 23 4323 3143 23 3222 3454 25 3232 2214 19 

16 2233 3443 24 2322 2344 22 5322 3545 29 3101 1011 8 
17 4433 3333 26 2344 4456 32 3335 3454 30 2101 1222 11 
18 3112 2334 19 4444 4553 33 4413 3442 25 1001 1332 I 1 
19 4433 3465 32 2222 2210 13 3331 2234 21 3222 1122 15 
20 4333 3432 25 0113 1122 11 3223 3453 25 2101 0012 7 

21 3221 2313 17 1133 3444 23 2121 2342 17 1100 0212 7 
22 3222 1112 14 5333 3113 22 3112 1111 11 2112 3322 16 
23 1112 2201 10 2123 3355 24 0011 0010 3 2212 3241 17 
24 2012 2312 13 3223 3353 24 1233 2232 18 1011 4434 18 
25 4423 3544 29 2112 3112 13 2322 3144 21 3212 2232 17 

26 4433 3223 24 1112 1000 6 5331 2341 22 2322 2254 22 
27 3113 2214 17 0011 0010 3 1112 2211 11 3211 2243 18 
28 4312 2313 19 2011 1325 15 1111 3453 19 3223 2123 18 
29 3222 1111 13 4433 3344 28 4224 3144 24 2122 31 11 13 
30 1022 1112 10 4322 2442 23 3223 3452 24 2333 3643 27 

31 3112 2103 13 3322 3554 27 



------------------- -----

Tobie 18 

TIME 
Dote (GMT) Dote 

Jan 9 1545 Apr 13 
11 2310 May 10 

Feb 4 1615 11 
Apr 12 1055 17 

Table 19 

Dote 

Ni I 

Table 20 

Dote 

Ni I 
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SUDDEN COINAENCEMENTS OF MAGNETI C STORMS 
OR PERIODS OF STORMINESS (S.S.C'5) 

TIME TIME TIME 
(GMT) Dote (GMT) Dote (GMT) 

1100 May 17 1151 June 13 0118 
1856 ~'oy 24 1239 July 22 2201 
0733 June 9 1729 Aug 19 1101 
0021 12 0944 Oct 7 0517 

PRESUMED SOLAR FLARE EFFECTS (S.F.E. '5) 

Time (G.M.I.) 

Begin ~'ox. End 

GIANT PULSATIONS (p.g'5) 

Time (G.M.I.) 

Begin Mox. End 

TIME 
Dote (GMT) 

Nov 7 1141 
I I 1110 

Dec 10 0313 
30 0347 
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Table 1 BASE LINE VALUES AS COMPUTED FROM THE ABSOLUTE OBSERVATIONS 

DECLINATION 90 + ..••.•••••. (Tenths of Minutes) 

DATE OBS. DATE OBS. DATE OBS. DATE OBS. DATE OBS DATE OBS 

2/1 673 2/3 670 2/5 671 6/7 670 5/9 451 7/11 368 
4/1 671 5/3 670 4/5 671 9/7 671 7/9 454 9/11 367 
6/1 672 7/3 672 7/5 671 11/7 668 10/9 451 12/11 369 
9/1 672 9/3 670 9/5 671 13/7 670 12/9 455 14/11 370 

11/1 674 12/3 668 11/5 670 16/7 671 14/9 452 16/11 368 
13/1 673 14/3 670 14/5 668 18/7 673 17/9 451 19/11 367 
16/1 675 16/3 669 16/5 672 20/7 670 19/9 456 21/11 369 
18/1 674 19/3 667 18/5 671 23/7 672 21/9 457 23/11 370 
20/1 672 21/3 668 21/5 672 25/7 668 24/9 451 26/11 370 
23/1 672 23/3 672 23/5 672 27/7 668 26/9 450 28/11 370 
25/1 675 26/3 671 25/5 668 30/7 669 28/9 448 30ill 366 
27/1 674 28/3 667 28/5 672 1/8 670 1/10 454 3/12 373 
30/1 674 30/3 670 30/5 673 3/8 667 3/10 453 5/12 371 
1/2 672 2/4 671 1/6 672 6/8 670 5/10 452 7/12 373 
3/2 669 4/4 673 4/6 671 8/8 669 8/10 453 10/12 371 
6/2 668 6/4 670 8/6 674 9/8 456 10/10 366 12/12 372 
8/2 668 9/4 669 11/6 671 10/8 451 12/10 368 14/12 372 

10/2 668 11/4 673 13/6 671 11/8 454 15/10 370 17/12 370 
13/2 668 13/4 669 18/6 671 15/8 451 17/10 370 19/12 373 
15/2 668 16/4 673 20/6 673 20/8 455 19/10 369 21/12 372 
17/2 668 18/4 669 22/6 671 22/8 453 22/10 371 24/12 368 
20/2 668 20/4 671 25/6 669 24/8 453 24/10 372 26/12 371 
22/2 672 23/4 673 27/6 674 27/8 455 26/10 367 28/12 372 
24/2 673 25/4 671 29/6 668 29/8 452 31/10 367 31/12 371 
27/2 671 27/4 674 2/7 669 31/8 452 2/11 365 
29/2 670 30/4 670 4/7 673 3/9 454 5/11 368 

HORIZONTAL COMPONENT (GAMMA UNITS) 

DATE OBS. DATE OBS. DATE OBS. DATE OBS. DATE OBS. DATE OBS. 

2/1 19153 2/3 19149 2/5 19153 4/7 19151 3/9 19153 2/11 19195 
4/1 19153 5/3 19151 4/5 19153 6/7 19151 5/9 19147 5/11 19184 
6/1 19152 7/3 19151 7/5 19154 9/7 19152 7/9 19146 7/11 19190 
9/1 19152 9/3 19152 9/5 19155 1l/7 19154 10/9 19147 9/11 19199 

1l/1 19153 12/3 19151 1l/5 19154 13/7 19154 12/9 19144 12/11 19198 
13/1 19153 14/3 19151 14/5 19154 16/7 19151 14/9 19150 14/11 19182 
16/1 19153 16/3 19149 16/5 19152 18/7 19150 17/9 19149 16/11 19181 
18/1 19153 20/3 19149 18/5 19152 20/7 19151 19/9 19145 19/11 19192 
20/1 19151 21/3 19150 21/5 19151 23/7 19152 21/9 19145 21/11 19197 
23/1 19152 23/3 19149 23/5 19152 25/7 19153 24/9 19142 23/11 19199 
25/1 19150 26/3 19152 25/5 19155 27/7 19152 26/9 19143 26/11 19189 
27/1 19151 28/3 19152 28/5 19151 30/7 19150 28/9 19146 28/11 19196 
30/1 19153 30/3 19150 30/5 19150 1/8 19150 1/10 19145 30/11 19193 
1/2 19152 2/4 19149 1/6 19155 3/8 19151 3/10 19145 3/12 19199 
3/2 19154 4/4 19154 4/6 19152 6/8 19149 5/10 19146 5/12 19159· 
6/2 19154 6/4 19153 8/6 19155 8/8 19147 8/10 19147 7/12 19158 
8/2 19154 9/4 19153 11/6 19156 10/8 19152 10/10 19201 10/12 19156 

10/2 19154 11/4 19153 13/6 19157 13/8 19150 12/10 19204 12/12 19155 
13/2 19150 13/4 19153 15/6 19155 15/8 19149 15/10 19202 14/12 19156 
15/2 19152 16/4 19152 18/6 19151 17/8 19150 17/10 19204 17/12 19155 
17/2 19153 18/4 19157 20/6 19154 20/8 19149 19/10 19196 19/12 19155 
20/2 19153 20/4 19152 22/6 19154 22/8 19151 22/10 19202 21/12 19157 
22/2 19154 23/4 19156 25/6 19154 24/8 19150 24/10 19200 24/12 19160 
24/2 19154 25/4 19159 27/6 19154 28/8 19146 26/10 19197 26/12 19154 
27/2 19149 27/4 19154 29/6 19153 29/8 19150 29/10 19200 28/12 19156 
29/2 19148 30/4 19153 2/7 19151 31/8 19150 31/10 19202 31/12 19155 
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Table 1 (Contd.) BASE LINE VALUES AS COMPUTED FROM THE ABSOLUTE OBSERVATIONS 

VERTICAL COMPONENT (Gamma Units) 

DATE OBS. DATE OBS. DATE OBS. DATE OBS. DATE OBS. DATE OBS. 

2/1 44360 2/3 44359 2/5 44364 4/7 44371 3/9 44382 2/11 44381 
4/1 44356 5/3 44361 4/5 44362 6/7 44375 5/9 44378 5/11 44378 
6/1 44359 7/3 44360 7/5 44363 9/7 44377 7/9 44380 7/11 44379 
9/1 44357 9/3 44360 9/5 44364 11/7 44375 10/9 44378 9/11 44381 

11/1 44361 12/3 44359 11/5 44363 13/7 44375 12/9 44383 12/11 44383 
13/1 44359 14/3 44359 14/5 44364 16/7 44374 14/9 44381 14/11 44380 
16/1 44359 16/3 44358 16/5 44363 18/7 44377 17/9 44379 16/11 44379 
18/1 44357 20/3 44359 18/5 44364 20/7 44374 19/9 44377 19/11 44381 
20/1 44357 21/3 44359 21/5 44367 23/7 44377 21/9 44379 21/11 44383 
23/1 44358 23/3 44361 23/5 44366 25/7 44378 24/9 44380 23/11 44385 
25/1 44357 26/3 44361 25/5 44367 27/7 44377 26/9 44378 26/11 44380 
27/1 44357 28/3 44360 28/5 44365 30{7 44380 28/'9 44380 28/11 44385 
30/1 44358 30/3 44359 30/5 44366 1/8 44376 1/10 44377 30/11 44385 
1/2 44361 2/4 44359 1/6 44366 3/8 44378 3/10 44379 3/12 44386 
3/2 44361 4/4 44361 4/6 44369 6/8 44377 5/10 44380 5/12 44386 
6/2 44362 6/4 44363 8/6 44368 8/8 44377 8/10 44381 7/12 44387 
8/2 44361 9/4 44362 11/6 44369 10/8 44375 10/10 44383 10/12 44384 

10/2 44362 11/4 44362 13/6 44370 13/8 44378 12/10 44381 12/12 44387 
13/2 44362 13/4 44362 15/6 44371 15/8 44374 15/10 44381 14/12 44386 
15/2 44360 16/4 44361 18/6 44372 17/8 44377 17/10 44381 17/12 44385 
17/2 44361 18/4 44362 20/6 44371 20/8 44382 19/10 44381 19/12 44386 
20/2 44360 20/4 44362 22/6 44372 22/8 44381 22/10 44382 21/12 44386 
22/2 44359 23/4 44363 25/6 44371 24/8 44381 24/10 44380 24/12 44386 
24/2 44360 25/4 44362 27/6 44372 28/8 44384 26/10 44379 26/12 44385 
27/2 44358 27/4 44364 29/6 44371 29/8 44381 29/10 44383 28/12 44386 
29/2 44359 30/4 44364 2/7 44371 31/8 44383 31/10 44382 31/12 44387 
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TABLE 2 ADOPTED BASE LINE VALUES 

DECLINATION 90 + ....................................... (Tenths of Minutes) 

DATE ADOP DATE ADOP DATE ADOP DATE ADOP 

1/1- 9/1 672 15/3-27/3 669 9/8 -11/8 454 15/10-23/10 370 
10/1-30/1 673 28/3-12/4 670 12/8 -16/8 453 24:10-25/10 369 
31/1 672 13/4-22/4 671 17/8 -27/8 454 26/10-28/10 368 
1/2 671 23/4-28/4 672 28/8 - '4/9 453 29/10- 2/11 367 
2/2 670 29/4-10/5 671 5/9 -14/9 452 3/11-22/11 368 

• 3/2-5/2 669 11/5-14/5 670 15/9 -24/9 453 23/11-30/11 369 
6/2-18/2 668 15/5- 4/6 671 25/9 -29/9 452 1/12 370 

19/2-20/2 669 5/6-12/6 672 30/9 - 8/10 453 2/12-11/12 371 
21/2 670 13/6-22/7 671 9/10-10/10 367 12/12-28/12 372 
22/2-24/2 671 23/7-24/7 670 11/10-12/10 368 29/12-31/12 371 
25/2-14/3 670 25/7- 8/8 669 13/10-14/10 369 

HORIZONTAL COMPONENT (Gamma Units) 

DATE ADOP DATE ADOP DATE ADOP DATE ADOP 

1/1- 8/1 19152 15/5 19153 19/9- 20/9 19146 10/11-11/11 19197 
9/1-18/1 19153 16/5-30/5 19152 21/9- 22/9 19145 12/11 19196 

19/1- 1/2 19152 31/5- 4/6 19153 23/9 - 2/10 19144 13/11 19193 
2/2-11/2 19153 5/6- 6/6 19154 3/10 19145 14/11 19188 

12/2-16/2 19152 7/6-14/6 19155 4/10- 9/10 19146 15/11-16/11 19185 
17/2-~4/2 19153 15/6-28/6 19154 10/10-21/10 19202 17/11 19187 
25/2 19152 29/6-30/6 19153 22/10-25/10 19201, 18/11 19189 
26/2 19151 1/7-29/7 19152 26/10-31/10 19200 19/11 19192 
27/2 19150 30/7-31/7 19151 1/11 19198 20/11 19194 
28/2- 2/3 19149 1/8-12/8 19150 2/11 19196 21/11 19197 

3/3 19150 13/8-23/8 19149 3/11 19192 22/11-24/11 19198 
4/3-13/3 19151 24/8-31/8 19150 4/11 19189 25/11 19197 

14/3- 1/4 19150 1/9- 3/9 19151 5/11 19187 26/11- 1/12 19196 
2/4- 4/4 19151 4/9 19150 6/11 19189 2/12- 3/12 19197 
5/4- 6/4 19152 5/9 19149 7/11 19190 3/12- 7/12 19158 
7/4-16/4 19153 6/9-17/9 19148 8/11 19193 8/12- 9/12 19157 

17/4-14/5 19154 18/9 1914 7 9/11 19196 10/12-31/12 19156 

VERTICAL COMPONENT (Gamma Units) 

DATE ADOP DATE ADOP DATE ADOP DATE ADOP 

1/1- 2/1 44359 26/4-16/5 44363 22/7-27/7 44377 2/10- 6/10 44379 
3/1- 7/1 44358 17/5-18/5 44364 28/7-30/7 44378 7/10 44380 
8/1-16/1 44359 19/5 44365 31/7-16/8 44377 8/10 44381 

17/1-29/1 44358 20/5- 3/6 44366 17/8 44378 9/10-23/10 44382 
30/1 44359 4/6 44367 18/8 44379 24/10- 2/11 44381 
31/1 44360 5/6 44368 19/8 44380 3/11- 7/11 44380 
1/2-18/2 44361 6/~10/6 44369 20/8-29/8 44381 8/11-19/11 44381 

19/2-25/2 44360 11 /6-14/6 44370 30/8- 3/9 44382 20/11-21/11 44382 
26/2- 2/3 44359 15/6-16/6 44371 4/9 44381 22/11-24/11 44383 
3/3-11/3 44360 17/6-3/7 44372 5/9-10/9 44380 25/11-26/11 44382 

12/3-21/3 44359 4/7 44373 11/9-14/9 44381 27/11-29/11 44383 
22/3- 2/4 44360 5/7 44374 15/9-17/9 44380 30/11- 1/12 44384 
3/4-22/4 44361 6/7 44375 18/9-23/9 44379 2/12- 4/12 44385 

23/4-25/4 44362 7/7-21/7 44376 24/9- 1/10 44378 5/12-31/12 44386 

*See notes on page 6. 
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Llt>" I.Ibfi utj'\ 
4~9 4SQ 4bl 
4~7 470 4b9 
454 474 47b 

457 4b4 
4~? 458 
4bQ 479 

4b7 
4bl 
478 

471 4~4 451 
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4uP. 'I')H (4bll 

44 I 449 452 
""s 456 "bq 
4b7 40R 410 
450 458 4bl 
450 4K9 48" 

441 454 45A 
445 4~2 470 
4h8 451 493 
410 482 490 
4bl 412 487 
416 477 "'1 

451 4bb 411 
4'> I Q~8 4~8 
4b7 477 485 

471 4b4 495 
"85 478 472 
493 47b 4bl 
"50 455 454 
"51 446 446 

5?0 470 "72 
481 413 484 
491 494 472 
4b2 4bl 4bo 
485 478 479 
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4bl 4b2 408 
"bO 459 457 
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4b. 402 453 
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4b9 4b4 455 
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OAO 470 471 
"bl 4b5 4bQ 
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500 oQ~ 409 
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403 407 450 
453 450 451 
453 452 449 
446 447 451 

467 456 44" 
401 445 430 
409 486 4"8 
470 4b7 4~b 
4b2 407 450 

462 481 402 
412 470 471 
45b 450 455 
449 449 450 
448 472 447 

453 452 451 
409 450 449 
4~9 458 444 
449 449 448 
IH4q LJ"R 4qb 

454 450 439 
471 400 443 
4.0 454 452 
45 I 45b 458 
405 4b6 458 

479 453 450 
412 439 4"" 
410 453 4~4 
4bO 409 442 
450 4"2 447 
455 449 41'; 

402 457 449 
451 450 4Q7 
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457 
448 
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""5 ""5 "23 
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"~7 "05 
""5 ""8 
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"bO ""~ "35 "10 451 
"51 ""0 "53 "2b ~27 
"b7 "bl "5h "4" ""3 ""5 "5" "32 "27 "23 
"53 ""7 "38 "53 "20 

"J7 U50 
427 "37 

"'''''' "Lib 
"23 "1" 
"17 "41 

"S I "5l uS" 
""2 "5~ ',S2 
"31 "5" "59 
"5" "5" "bl 
""A "~; "55 

"5b 455 457 
"5~ "~8 "50 
",0 "58 "53 
"ill? q?R 'no 
"33 "J/ "31 

qQfI utd Lli.l3 

"5.1 ",,6 ""2 
~t'l I,sq qSl 
""5 4~\ "'>1 'I" 7 1111'1 LIlla 

""3 ""5 "43 
".13 "el "23 
"5l ""5 ""l 
'119 "15 "U 
"02 "bl "58 

"52 "38 ""3 
"b2 "oV "53 
"S7 "55 """ 
"bl "bl ""8 
""2 4" I ""0 
i,U18 44'" Q"q 
"5'> USb "S3 
437 "3~ "38 

"55 "52 ""3 
"53 ""1 ""2 
"53 440 "H 
"5Z "" 1 "33 
"~3 ""8 "38 

"53 ""I "33 
"S3 ""A "25 
"51 ""I "Z3 
"21 "51 "30 
ij73 "7" "2~ 

""5 "3" "Z8 
43~ "32 42S 
452 "3b od 
l.I't'I 47;, liZ; 
"43 "33 "2" 

"3b "32 "23 
"II "n "23 
""e "lb "79 
"22 "17 "23 
"50 "J7 430 

ij59 "29 "25 
""1 "31 "21 
"38 U27 Ull 
"Z9 "2" "23 
"51 "Z9 "2b 

""2 "35 "28 
""7 "3b "2" 
"30 430 "29 

"3b "53 "b.1 

""3 ""5 "S3 
"12 ""3 "52 
"23 429 ""I 
"31 "3S ""7 

"32 "52 ""0 
"23 "2e "5" 
"Z5 03b """ "37 ""2 055 
"25 "53 "7" 
"Z4 "75 "51 
"21 "73 433 
4~2 "'7'} '43 ... 
/.1' 4,'c <.I,,, 
"20 ".In ""I 

"l5 033 ""b 
"22 "n /110 
"2~ "n "35 
"3" "S3 "bl 
"33 "33 ,,"5 
"30 ""2 "b7 
"23 "58 "5" 
"Il "23 ""I 
"23 ""3 "b1 
"78 "35 "3~ 

"27 "3" ""7 
"ZI "lb "I" 
"31 4"5 "b" 

ijijOOOyt •••• (GAMMA UNITS) 
Ib 171M 19 cO 21 

46" "97 "8" 
"55 "8" "87 
"bO "70 "71 
"51 "b7 "9b 
"52 "b2 "70 

"83 "82 "93 
"b7 "83 "A" 
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""~ "52 "5" 
"72 "93 SOB 
"b" "9A 503 

"8" "~O "77 
"73 "73 "72 
"S3 "b3 "b3 
5\3 513 5"3 
"58 "73 "/3 

"bZ "Th ""I 
"53 "b5 "bq 
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/j23 4Z9 ""1 
"l2 "3' 4"" 
"25 "11 434 
"13 "14 "2" 
"2' 431 "lq 
410 419 "34 
423 "33 450 

419 "29 "43 
403 418 "3" 
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45~ 4b5 "b9 
"bb 47i! 4Sq 
500 ~24 523 

"b~ 4b~ 4b2 
"59 4b I "Sb 
"54 455 455 
457 "bl 4b8 
4b7 "h4 "hi 

"55 "S~ "01 
4H 4b7 452 
""4 "5' "52 
480 481 483 
4"4 4'ifl 453 

"5" "51 ""8 
450 448 .49 
"14 "07 "b" 
485 "87 "b7 
51" 507 "qb 

48" 500 47b 
488 48" 480 
504 ,,78 47i! 
504 4'~ "7b 
"88 470 475 

4bl Q"'~ ,,'-.8 
117b tlh~ """h 
473 474 47.1 
4rq 472 .58 
"73 4h9 475 
"5b "S5 454 

"74 472 4b7 
l,bO 458 450 
488 4A3 475 

23 
MAY 19aq 

24 
MEAN 

477 4b2 
.5. 451 
.57 4"b 

443 ""5 
44q "57 

455 "53 452 
453 453 4~1 
452 451 452 
4bb 4b3 4be 

"5' "5' 4bO 

"50 "53 455 
453 451 453 
44' 44q "50 
472 4b7 "b4 
qS2 4"0 44. 

",,8 ",,,q 4,," 
qq7 450 44e 
4bS "40 44h 
455 45b 45? 
474 "b? 457 

"ob 4b3 435 
"Ib 4"8 4"q 
"bb 452 ""3 
"bS "b4 452 
4bq 4~5 4", 

"5b "50 "50 
Llbh 411\ 'H. 'I 
"b7 "5b 457 
"5' 452 "50 
40" 453 "5b 
"5" "SO "47 

4bl q5h 453 
455 452 452 
4bb 455 "4" 

""2 
"~5 
4~b 

"41> 
"47 
443 



T AtJU I, 
HOU .... 

VlNTllAl ((IMPU~INT 

2 3 4 ~ I, 
DA IE 

I 
1 

j " 
4 l> 
~ 

I, 
1 

" o 
10 

I I 
12 I. 
I \ (J 

I" (J 

1~ 

454 "4~ 4~2 
t",~ LILlo 447 
~Ht4 ~"., 4'51.1 
"~2 451 1142 
1124 421 430 

j~~b 41d 1.147 
IH~'1 IUI~ 4~h 

4~2 "51 "~O 
IJ'J2 'HIli ",,"I 
II 'l ,1 tl~t> ~"2 

"':10 IILlI-- 4" 1 
"~2 "50 "42 
4~0 "~j 11~3 
11':10 4'lO 44'1 

tiLl' "til,! 44H 

431 IlIq "II 
4qb 41.11 Llt,lLI 
401.1':1 iJ411 Ll40 
4;4 4H 42H 
"1~ "n "O~ 

441.1 lIt/,Q aSI 
41,0 4~h 4~2 
abO 11~8 4~ 3 
11~2 1123 402 
4~2 440 441, 

4~" 4~2 450 
4~4 4~1 432 
452 4~b 1151 
4~1 44q 4~0 
441 4jb 442 

MtA~ 446 40~ 442 
MlA~ 0 4~2 4~2 44Q 
MtAN n 442 43" 43~ 

"~5 45. 457 
1.148 "Lib (,11.0 
4~4 4~0 441, 
Ll3b LI(lb 1.147 

'30 421, 443 

43~ 448 44~ 
tHib 442 tHI2 
44q 4~1 4~4 
UQ9 Ll4q Llllq 

1.13'1 113? LlJh 

","0 q3~ 1.13'1 
440 -HILI 44/1 

053 4'>5 050 
4':1 1 1J~3 LI'J'l 
450 4'>~ 450 

Jqq 3"" Jq~ 
uSO 4~1.I 4C,b 
qLl" LlilK LI':It 
440 448 44~ 
jill 40!> 4?8 

4~2 4~4 4,q 
44q 440 451 
452 4~2 452 
.1~ 3n 403 
tHIO "Elo lHI; 

"47 4~1 454 
"2~ 4J5 440 
1.147 ",,0 4lJ2 
450 4~1 "5b 
Ll4b QIJLI ",,5 
441 442 "45 
44q 451 454 
435 4Jb 437 

7 " 

MtA~ HtJUNLY VALUlS. 
q 10 II 12 13 15 

450 1155 
4<;2 4'>b 
442 4JH 
Q~t, 1.14" 
451 4~7 

447 434 425 010 Ooq 
0,2 "4; "28 U23 "lq 
434 030 010 00, 410 
003 "31, 032 437 430 
45? 4,5 002 431 428 

41q 
427 
4n 
4H 
437 

45'> 4~11 44q 
4"3 44j 442 
LI':ILI "':IU Ll4h 
440 440 435 
/.jIll Qtd 442 

I. 1..1 '1 LI LI tI LI LI f4 

44'> 44~ 457 
454 4'>0 4"R 
£I'll' ,,,"e' IJlJe. 

4'>0 44~ 4:SR 

"08 4l~ 427 
4~7 4'>~ "5~ 
Ll4b 4jM 434 
I.llB IJLlj "43 
lHli' l.Iu( 41.17 

41,2 "1,1 456 
4"4 441 441 
"'>7 ",) I ill.lP 
4.13 442 443 
442 44B "51 

lJ'lu t.l4"1 U4b 
4. I 440 43. 
43R 4;0 4n 
457 45~ 452 
II~O 4~0 451 

lJlll Lll.I I IHH& 
052 ooQ 406 
43q U3B 431, 

44& 438 028 
"41 030 475 
041 034 421 
400 030 433 
440 ojb 032 

I~llll 0..13'1 q?P' 
432 42q 4211 
400 030 41q 
400 on 420 
432 47~ 418 

430 42q .28 
",0 040 023 
OJI 422 419 
431 421, 47" 
400 037 "2q 

404 035 424 
437 031 430 
40~ 434 430 
000 042 433 
050 44b 43n 

4)q 032 427 
432 432 031 
422 020 412 
.51 04" 438 
03, on 416 

43q 032 42~ 
439 030 023 
03' 425 423 

425 42q 03 .. 
420 4i'Q ll4/, 
414 422 429 
4]0 4j') 44h 
0\0 030 4~0 

,~?7 Ij~" Ll4(1 

Ij sn llUO 44u 
'Ilq 427 433 
020 472 400 
411 417 420 

Inll U4~ u':Ju 
412 017 424 
412 IIU 44" 
422 424 440 
421 410 "42 

421 42~ "30 
431 439 4"q 
on 027 4H 
424 028 430 
1129 030 030 

"24 428 43~ 
431 43~ 431 
Oil 422 405 
431, .02 451 
421 429 "08 

422 429 441 
424 431 400 
422 031 44" 

tJ4000Y+ •••• Cr.AMMA UNITS) 
In 17 18 19 20 21 

oH 405 40Q 
450 4~q 47~ 

4bb 4 7~ 402 
45n Ob7 477 
008 45R Ob4 

443 4~b 459 
0~2 458 4~q 
030 4;9 40" 
ULJQ U56 Ub? 

058 458 462 

U/IM /.1':>7 UbO 
450 054 O~" 
442 4~O 457 
4~ I 054 o,R 
40S 451, 457 

"bO 471 UBI 
438 0.8 U55 
"b2 4q~ 512 
402 469 47q 
452 4bO 41,5 

445 452 U'>5 
"~7 U57 4hO 
439 402 O~O 
.06 051 4h3 
449 453 4~q 

442 447 4~0 

400 450 450 
450 uht UBU 

451, 058 U62 
469 .70 a7q 

450 458 ab5 
40q 4~3 U58 
Ubi U75 488 

4~b 456 450 
47" ohO 4Sb 
51b 4R7 470 
"R4 47b 467 
"6~ 4bo 464 

41,0 4hl 4bO 
OhO obI, 465 
050 057 41,4 
460 081 47q 
4hO "~q 45q 

1"1 obO 457 
45q 458 453 
0'2 "60 453 
11~8 451 .08 
41,4 "70 474 

1.179 474 uhtl 
459 u50 060 
502 4R4 "bq 
482 4R2 4"0 
"6b 460 458 

"62 4b4 Ub2 
41,1 4h3 463 
452 4~3 057 
4h, 4h2 4~7 
4~5 460 4hO 

453 4bO 470 
45~ 453 451 
094 492 475 
4b2 059 4hO 
4R5 06q 458 

ab8 465 4h3 
UbO 45q 451, 
493 481 470 

23 
MEAN 

•• 6 44. 
.06 448 
455 451 
446 452 
4~ I 441, 

462 451, 452 
4~q 457 452 
45" 0,2 U52 
455 4~\ 051 
Ub2 45q 055 

45h u')u U5/1 

450 O~O 450 
40R 007 40R 
U4b 444 ,,,HI 
055 441, 4~' 

05R 4S1 001 
452 450 4"A 
U59 054 40, 
01,0 4S0 003 
453 052 4~1 

4bn U62 41,0 
4bl 4,q 458 
482 461 41,2 
451, 456 Obi 
456 45q 456 

462 41,2 41,0 
450 U49 450 
48q 41,7 458 
U72 U55 451 
449 "47 "U4 

U5q 45" 457 
U54 052 4~2 
462 .54 446 

447 
445 
006 
'It, r; 
445 

""~ 442 
a4q 
"53 
448 

.... 
o 
IV 



TA~LL b 
HOU~ 
DATE 

Vt~TICAL COMPuNLNl 
• 3 4 5 b 

I 
Z 
3 
o 
5 

b 
7 Q 
6 
q 

10 

II 
12 
lin 
I. Il 
I~ [) 

Ib Il 
1 I II 
IH 
I~ 

20 

2& U 
27 
2H 
Z" 
50 U 
31 

O~I 053 
.3" 4n 
.33 002 
(~~b tU'b 
• 32 037 

U41 ,,48 4"4 
",,8 ~"'&1 ""5 
L.l4Q ",,& t,l4" 
.53 .03 •• 1 
",,11 "48 1J~1 

o~ ••• 9 .51 
.~. 005 026 
.~ I .52 055 
.58 .O~ 015 
o~o .4b 4H 

"<7 4~b 4~b 
"'''1 420 414 
114/~ .'U-'l U31J 
43& 434 43\ 
4S2 l,ull.l 1.I1.i4 

"'If) .:.,," ""b 
""b tUU, 1."'01 5 
•• 7 ~3~ 4.1 
458 •••• 43 
.5~ .51 "~O 

"S2 ~ij' l.IUj 

447 .42 ".1 
"47 4'>0 437 
4.q •• 6 .51 
I.u,q 441 '44? 
439 43" •• 3 

MlAN 447 442 •• 1 
MlAN n 408 444 44~ 

MlAN D .45 G3Z .31 

.53 .52 .53 
442 •• 7 450 
442 4~2 452 
Ub 451 45. 
"00 .02 449 

402 437 442 
•• 0 4.7 •• 8 
442 •• 0 .Ob 
n~ .34 •• 5 
•• 7 .52 .55 

0~4 .5, .55 
043 4.2 445 
4,3 .37 42b 
.07 .10 .n 
433 .0" 0.0 

"H .37 .07 
.. dl ~4" 400 
n", qqq Ll47 

431 4J/ .30 
038 .03 •• b 

•• 9 .53 .'>5 
•• 0 428 .34 
•• 1 .41 •• 7 
Ql.I5 4Jb tll~O 
4.9 •• 7 407 

440 .3/ .0& 
4 ••• 4 •• 00 
.29 037 .2& 
.51 .~2 .50 
.~ I .~4 .55 
4.7 •• 9 .55 

441 •• 3 ••• 
44'> .40 450 
432 .lb .29 

7 8 
MlAN HOukLY VALUlS, 

" 10 11 IZ 13 15 

059 
.~I 

.50 
• 53 ·,2 

45Z 
052 
.5i 
.5. 
45~ 

•• ~ .39 031 .Z4 .2Z 
.50 0.5 434 430 OZ3 
440 438 431 429 025 
442 04Z 037 430 429 
452 4.8 0 ••• 3. 42b 

42" 
432 
.23 
.3 • 
• 27 

051 "07 "4b 
.52 .S •• 47 
".8 .5l ".b 
•• 9 .4& •• 7 
.,3 o.i •• 5 

Oso 0,,8 051 
IH~b IU&b 445 
"17 377 003 
001 00' 0.0 
.Ob 050 .'>3 

"~b Ub" 4hl 
3'-14 42~ 4'\4 
.'~ ... , ,,'31 U'JI 
IJ~'" 44~ 1J1~1 
i.I~b """ £151 

4~b Ll4ts 4,,8 

""144M "'47 
I.t"q u';)O I.Hi? 
037 438 .H 
"44 ut,ll 41.,\0 

"Ub """ LIlA 
•• 1 Ooi 0.2 
.Iq .28 "H 
0~0 4.0 ".7 
IJS.? 448 ("'S 
050 .51 •• 8 

•• 5 .O~ .45 
051 ".8 "Ob 
"32 "ll olA 

•• ~ 437 .31 .4. 41" .34 
Ub .3b .2b 
o.b •• 1 H7 
.n .Z7 42b 

.51 •• 3 .n 
• 37 429 oZ8 
.I~ 4Z4 020 
.38 437 43b 
.SO 41b 43b 

"4b Q3b 41'10 
.:Ib -71 .a 
41..14 ,,"3 438 
440 ~"Sf) 43L.1 0.' 4.0 .J" 

04b 441 Ojl 

44~ 437 on 
4.1 438 437 
.11 418 .31 
438 43b .10 

037 .37 .28 
037 .3. 075 
43b 430 .n 
.39 431 42, 
IHq ij2q 421 
000 .n 42b 

0.1 .3b 030 
•• 2 037 410 
.38 432 .31 

• 2b "32 .38 
.28 .28 .31 
.23 .22 .2& 
.32 .27 .37 
.n on .45 

029 .3~ •• \ 
025 028 .3 • 
."1 .70 SOb .3" qq •• 50 
us 035 •• S 

03b .32 ."0 
428 •• 0 002 
Q3u 4"4 ""~ 
"28 035 03" 
.3b "3b •• b 

• Z5 .2b .34 
022 .21 429 
"3b 033 .37 
027 .29 0"2 
"2b .2? ""0 

'l27 .35 .18 
421 ij?~ 417 
.27 030 ""2 
.28 435 .4" 
.17 .2& .\8 
"20 .2 •• 28 

.28 .32 UI 
027 .10 435 
Olb •• " 457 

".OOOyt •••• (GAMM. UNITS) 
1& 17 18 Iq 20 21 

"SO .b2 .bO 
"48 "55 .bl 
•• b "58 .bb 
4.8 .~ •• 59 
•• 7 .51 .5 • 

•• 5 .5b .59 
""2 .07 .55 
.38 •• 9 .'>9 
.50 .55 .55 
"53 .~b .bJ 

.5b "&5 .'0 
•• 2 •• 8 .55 
50~ 50b 515 
.b7 502 .90 
.b5 "b5 .bb 

.~I .57 "bO 

.b9 070 .73 
"u8 ,,'>6 4t..Q 
"u7 .53 .'>~ 
.51 "bO .bt. 

.37 •• 1 •• b 
438 .09 .5& 
.3b .00 .48 
".9 .'>. "55 
008 053 .Sb 

••••• 9 .50 
."5 •• 5 "51 
." .S8 "59 
05& .&2 477 .5. 4b2 4b7 
•• b .50 .57 

.51 .58 4b3 
• 03 0,,8 .s" 
.71 481 .81 

"b • • 72 .q~ 
.b2 "bb .02 
.bb Ob5 .b2 
.bO Ob7 .b2 
.57 .57 .5 • 

.&2 .59 .b • 

.57 .bO .bZ 
4&2 .58 .5. 
.55 .51 Ub 
• 58 .bO .b3 

.7b .7b .75 

.Sb 05.1 "55 
SIS 502 .b7 
.92 "90 .71 
.74 ,,9" .78 

.bl .7. 08b 
081 .bb "&1 
"b9 "7} .Rb 
ql)1) tlbU c.lb2 
••• • bb .~8 

.52 .52 .~ • 
•• 9 O~'> "~b 

.S9 ." .55 

.5b o~~ .5b 
"bl "70 06. 

.5" .~I ,,52 
"~7 .7" .b6 
.56 .55 .S. 
.88 .bb .55 
467 056 .49 
.57 .5b .~5 

.bS .bS .b3 
058 .Sb .5 • 
.8b OA7 .73 

JULY 198. 
22 23 20 

MEAN 
4bl .50 .". "50 
4b2 .50 450 4"7 
abO U~G 144 au7 
.bO .bO 453 •• q 

.5~ 452 450 •• ~ 

.,7 .5. 45\ 

.b3 4b3 "50 
453 .57 .Sb 
.Ob •• 9 .50 
454 .. 8 "S • 

.bb Ob2 007 
"5 ••• 9 407 
.b3 .bb "7. 
"73 .7b .72 
471 •• 1 .07 

"Sb .57 •• 2 
Ubt 44h 44" 
41b2 41./,q IHIU 

1I~9 .5b .~I 
"5b 4bO .Ob 

.~~ .59 .50 
"Sb .50 .oq 
45 •• 51 .5~ 

4Sb .55 "53 
"57 .5 •• S~ 

"52 452 .5\ 
.53 .,,7 •• 7 
..8 .48 ".8 
USO 44A 4411. 
"LIb £.ILl" tHIt 
"7~ 058 .3. 
458 .5 • • 50 
.5. ,,~" 450 
"b5 057 .57 

••• 0" • ··1 "50 
••• .05 



r A Ull " 
HUU" 
OA Tl 

I 0 
l Il 
1 
4 
~ 

<; 
10 

I I 
Il 
H 
14 
I~ 

1I U 
U u 
21 '4 D 
2~ 

2b 
21 U 
2H U 
,<; 
30 
jl 

Ml AN 
MlAN 
Ml AN 

Vl~rICAL lOMrUNlNT 
2 3 4 5 0 

438 43" Illl 
434 44~ 42b 
447 447 441 
1,£141.1 l.IU 14tH 
uql' l.Il.Iq tir,O 

4~! 4~2 447 
447 44<; 44. 
44~ 43~ 44b 
447 44<; 44H 
ij Q b '.1(.1 q 1,,1/.1 ~ 

451 451 454 
44b 4jl "42 

4"0 "38 ""' 
q",) l.IQ4 Q"b 

"35 "30 "23 

428 434 425 
{Hlb lHoIU t.l4/4 
ul.Iq l,IQb 'l4b 
l.I"I ~ lHIh 41,£5 
"S! 450 453 

41.41 IH'~ (HIM 

4"7 "47 1,"5 
444 "43 44j 
141.&1 lUlU I.IlJ? 

l.IU2 "42 lI{JiJ 

442 443 440 
44' 44~ Ill8 
30. 423 4jJ 
4jb "jl 442 
t.llt.a 417 '11,£1 
lJu6 43b t.l34 

40" 344 347 
"I" 4J<; 441 
4"7 44' "'I<; 
450 452 "~5 
452 "4 I "48 

"" / "50 454 
450 454 "57 
44/ 4"~ "4. 
"40 "40 .,3 
4,0 "51 453 

4S! 450 450 
447 44" 453 
443 430 """ 
1441 L"I~ 1,£51 
"17 443 4110 

"3b "3" "3b 

""8 ""' "~O 
""8 "" ••• 8 ,,,,I) "14M ut&q 

450 "4 j 44' 

"Lib ~46 451 
445 44' 440 
441 4"1 441 
I;Llb l.I.sq "3') 
IJl.Iq Q"tj UIJb 

"43 441 440 
"IJ~ "IQl l.Iu7 
447 4'>4 458 
4,0 4J4 451 
qUo QUO "3 Q 

IILl2 I'ul:> u'l3 

44' 445 
"50 "~2 
4n 42b 

MlAN HOURLY VALUES, 
7 8 o 10 11 12 13 14 

433 
417 
431 
435 
427 

441 432 437 437 432 
45R 458 440 440 437 
450 445 43b 432 42<; 
44A 447 441 43b 4J2 
453 447 440 431 423 

4~b 45b 457 
45~ 45~ 44~ 
44l 441 440 
450 44' 438 
451 444 440 

447 410 435 
44' 447 440 
44b "4~ 441 
4~1 452 448 
447 45U 447 

443 44/ 441 
4~b 45~ 447 
44. 441l 44b 
4~2 4~,j 4~1 
1.", ? ij ".i lun 

4~1 451 451 
t.I~q ,,,,U "'"s 
Qut tUll IUIO 
440 417 411 
Qtlb tUI I 1'''5 

1134 441 4JR 
447 441 434 
45~ 44~ 440 
451 4b I 450 
i.I"q tlSU i.&,,~ 

453 454 454 

44' 
451 
43M 

452 440 420 
4H 428 41~ 
428 420 408 
431 421 415 
43. 428 4Z4 

411 420 420 
428 421 423 
438 420 421 
441 434 418 
440 42. 41~ 

437 435 424 
444 435 425 
440 432 418 
44" 43. 427 
445 432 427 

"4b 410 431 
443 434 427 
43" 430 4n 
42q 423 41" 
430 431 4Jl 

425 421 421 
428 418 400 
"Ub Ut.lO uc q 

452 44~ 437 
440 418 427 
445 435 422 

42& 438 aa7 
41b 424 43b 
417 423 43l 
415 427 448 
423 42b 437 

H3 4?0 4H 
413 434 445 
420 42b 436 
413 471 431 
41a 421 438 

423 430 440 
422 425 43b 
413 41l 424 
413 427 434 
"27 431 438 

411 434 440 
420 433 43q 
422 4lO 411 
421 42. 44n 
434 445 452 

425 432 441 
407 417 430 
423 411 455 
4n 4JQ 452 
42b 428 438 
421 427 442 

tI"OOOy+ •••• (r.A~M' UNITS) 
Ib 17 18 Iq 20 21 

47l 48b 507 
4b8 4be 471 
451 400 472 
44~ 455 4b~ 
44b 45b 4b2 

457 4"1 ab3 
445 450 454 
451 4b4 ab5 
450 458 4~~ 
451 457 457 

440 4';7 457 
453 457 ab7 
448 4'>4 4~" 
443 450 480 
440 4bO 470 

454 4bb 477 
447 45'> 450 
430 I'~O 455 
445 470 4.0 
447 452 4bl 

448 4~' a57 
441 441 441 
442 "", 451 
4bO 483 48n 
45~ 402 4hO 

45b 4~q 4bO 
448 4b5 480 
47q '>00 488 
458 407 478 
452 471 480 
4~b 403 4b5 

407 
453 
48~ 

502 510 483 
474 470 an 
4bO 4h5 4h4 
480 473 470 
4b~ 4be 4~8 

4b2 45q 457 
452 44/ 441 
457 451 448 
457 454 455 
450 405 4b7 

457 450 a47 
4b1 457 4'>4 
45b 450 451 
403 475 481 
4b4 457 458 

473 470 4b5 
4be 4h5 458 
455 455 452 
473 474 401 
470 4hl 453 

451 448 447 
441 440 442 
450 44q 4'>1 
471 475 4b4 
4bl 4~7 44R 

457 450 441 
480 50. 4~q 
48b 405 472 
475 402 458 
4&0 480 471 
400 455 4S0 

4bb 
452 
483 

4b5 4hO 
450 448 
4q3 477 

457 "" 7 
450 45h 
4b5 454 
CbJ 455 
457 45b 

457 45h 450 
444 44h 447 
455 4bn 450 
400 4jq 430 
45b 45b 4'>l 

451 45A 457 
448 444 Q47 
447 445 44h 
471 450 440 
457 447 44' 

457 454 44h 
455 4~8 447 
451 C40 450 
458 451 450 
451 451 450 

448 448 448 
""4 444 44~ 
4b2 4bJ "47 
452 445 44h 
451 45" 44q 

441 441 444 
4b2 448 427 
4bO 44 I 434 
4b2 450 447 
4b? 450 44q 
45q C50 44, 

MEAN 
442 
45l 
451 
457 
440 

441 
44b 
452 
450 
440 
447 

440 
445 
447 



IAbll b 

NOU" 
VlHTI~Al lOM~UNlNT 

2 3 .. ~ b 

UA Tl 
I 
l 
.I 
o D 
~ D 

, 
, " 
R 

9 
10 

II 
12 
I .I 
10 
I~ (l 

10 Q 

I' " 18 II 

I" 
~O 

21 
lZ 
2.1 D 
2" D 
2~ (l 

"29 "31 
l,I~~ QJQ 

"51 ""0 
""I "I 
"51 "51 

1.&,,9 4.i4.i'i 41j~ 

~I;) 1 LI<.l4 "''> j, 

O~I ",,, ",7 
o~~ '" I "" 
"51 ",," "52 

4.11)\ l,Il,IK 1~~7 

LlI.iR I.Il,11 ""0 

""I "JI ".II 
4S0 lu,7 4",) 

"30 ""I "'" 
l.Il8 ",,7 l,Il,IQ 

1.1';)0 l.ILiQ LlqQ 

"OR ",,8 "50 
1.,11.18 ~hll lU"b 

,,51 "." 0"1 

'151 "55 "55 
LI'JO 44"-' l.I4H 
05.1 "H 0.\3 
Il07 421 "17 
"~I ,,"7 "oq 

il3" l.It.I~ l.I4.ll 
4l.10 £14') till) 

".\9 ".I" "00 
"50 ",,8 ""2 
l.ILI.s l.IJl.I l.I40 

HlAN ",,5 o,,~ """ 
~tAN n "".I ",,' ,,~O 
MtAN 0 ""I "I~ "39 

".I" "38 ".IS "2. "H 0"1 
""2 " • .1 "'b 
l.Il.Ib "LIn ,un 
""0 3q. 311 

"bV ,,5. ,,~, 

LI~b "~l.I 1.&1)" 
4~7 4'lh 4~b 
"55 0"2 0;2 
0,7 0,1 0~1 

o.41.12 "~1 U,)l 
"52 0~2 .,0 
"'1.&0 ,",ULI 1.1':»1 

0"8 o~ I ",U 
""7 "'>1 "51 

"51 "'>1 052 
"50 ",u 0'>0 
0;0 ,,~O 0,0 
00.1 """ 0"2 
".19 ".ll ".10 

os'> "5U Qq. 
1.oI"~ 448 Ll4b 
"21 00.1 .In 
"I; "3b oH 
05" ""2 025 

""0 "3~ 0.\3 

""I "'" ",,8 
""~ 0.18 ",,7 
""I ".18 ",,5 
""" "".I ".18 

"l.&~ l.I4j I.£J<i 
"51 051 ",2 
03' "2~ 002 

MlAN NUURLY VALUlS. 
1 

".IS 
""b 

8 9 10 II 12 13 I" 15 

""" ""I 
315 

""2 
"5~ ",2 
" .lu 
311 

"52 ,,52 "ql "2" "2~ 
"5" "51 "40 "29 "19 
"5" "~O "3b "~4 "20 
"Zb 430 421 "13 "Iu 
"13 "II "22 "23 425 

"3.\ 
Qq, 

"35 
.bl 
4"8 

0~1 "5. 058 
LI'l'J LlC,~ I,,>U 
uC;'i 4';)U lUI 0 

"~O "5U ""0 
"53 "5U ""3 

"LI 7 tll.I~ l.Il.Ib 
,,50 0;.1 "51 
"53 ,,5J ",I 
l.Il.IR Ul.I I 4"l.I 
"5 I "5' "52 

"50 "~2 .52 
.50 "55 0'>0 
"'i0 ".,0 "'>0 
"3. ".I. ".lb 
0.17 "jq ""I 
4l.18 I.Il.1'1 1.148 

""I ""b ""2 
"02 "0' "22 
"1 9 "31 ""8 

"28 """ "52 

l.II.IO 44.11 /H15 

,,"8 ""'I ",,8 
0,0 "'>" "52 
1.1,,8 ,,1)4.1 4I.S'3 
IU. ""I ""8 

",,,0 /HI" 1.I"t, 

"52 "'>.1 "'>1 
"01 "II, "32 

"~8 "49 ""0 
""b "39 ,,37 
4.11 "?b "70 
"31 "29 "2~ 
".12 "30 "2.1 

""0 "3b "3.1 
1.&3"1 LitlO ,,,.so 
""~ "41 431 ""0 "30 "21 
""0 "30 "20 

""5 ".18 "28 
""0 "35 "2" 
""~ ,,39 "2~ 
"2~ "2b "22 
Ql.&O l.&l.&3 t,jt,l.& 

4"~ ""I ""2 
4"2 039 "2~ 
"? "41 "35 
"," 4"S 041 
"5~ 0~5 453 

"", ",,8 ,,~O 
""5 4"1 4.19 
"52 0,,7 4.1H 
1.&51 1.&"5 1.133 
"51 0,,7 ".18 

,,02 "38 "31 
""3 "Jb 4~8 
437 437 ".ll 

0"0 4,,9 451 
"J8 ""2 ,,50 
1'20 l.&29 1&1.&'1 

431 ""0 "". 
"23 41; "50 

11li.l l.Il.Ib 1.152 
4\0 "43 4"q 

"Z" "31 4"" 
"19 lin "lb 
"17 "23 ""II 

42" "2" ,,3b 
"16 "70 026 
"25 4.10 4.1e 
""2 455 ,,~q 
l.&"') I.Iq 1 1.11.1<1 

"41 ""I "53 
"31 "37 ""0 
4~2 4b.l 471 
IJ,(H& ,,')8 l.&ttl' 
",3 "b4 ,,72 

"bO "7" ,,7. 
""" 4~4 "b8 
"Ib "38 4", 
1.&~6 1'11.1 "40 

,,37 ".18 ""I 
i!12 i.&I.IO "''''I 
"2" "28 4.1" 
"18 "51 .b4 

""OOOy+ •••• (GAMMA IJNITS) 
Ib 17 18 19 20 21 

"45 458 4b2 
458 "bO "58 
""8 "5" 455 
5b5 521 "91 
"ql 5"3 sa 

"bO "05 41b 
"'>z 05' 452 
451 "5 7 "5~ 
451 "52 ",0 
"ul 471 490 

Obi "b" 471 
"bl 41" 4AI 
"52 4;8 "58 
",,8 45~ "b3 
054 "h2 4b7 

"50 .00 ",9 
""0 "~.I "5" 
U4S l.&l.Ih 41.&7 
"I'> "19 0.2 
'1hZ I.Ib'l Llbt 

"59 "57 "55 
448 4'>1 "51 
5b7 509 51" 
"89 "98 "87 
,,77 489 ~IA 

"Ab 518 "s" 
"b8 "b~ "72 
Obi "71 "10 
"50 "b.l "b8 
",,8 45~ 457 

"b" "II "71 ",,6 455 .5~ 
SIR 512 50b 

471 4b.l 4b2 
456 ,,59 4'i8 
"53 "50 "50 
"b. 4bl ""1 
~23 ~15 "75 

"10 4bO "59 
45U "50 ,,50 
"51 "09 4"q 
1.11.&9 'Ulti l.&£H 
,,90 "10 "b9 

,,79 Ob.l "5b 
"b~ ou5 4bO 
,,5" "53 051 
,,7. "h9 ,,58 
"bO "57 ,,% 

4b2 "53 052 
05.1 051 "'i3 
",,7 ""8 ,,"I 
512 081 ,,71 
"bQ ,,81 4bl 

,,~; "51 4,5 
452 "bZ ~OO 
,,~q 070 "8~ 
"A5 ""5 4bO 
"76 "'8 "h8 

"7,, "91 0,5 
412 073 "15 
"7~ "R8 "b5 
"hb "bb 4b5 
,,58 ,,58 "58 

""q O"b 4hl 
05" "52 .52 
,,88 "60 ,,70 

SfPTtMUE~ 196" 
23 2. 

MEAN 
.51 "47 "". 
"50 40~ ""h 
""8 """ """ 4b2 "b2 "54 
"bR 1.&5'\ 1.11.1" 

"59 "bl "51 
051 052 052 
05Q 4,>8 ".9 
450 "57 OS" 
"57 "~O ""0 
"55 ",b "51 
"51 "51 on 
"52 "53 451 
"5" "51 "37 
l"bO I.Ibtl LI~n 

"50 0,0 "50 
.'>0 "50 "50 
0,,9 449 O~O 
"b" 450 "3' 
457 "49 "'>0 

"b.l 059 "55 
45; ",,9 "50 
1.I~1 l.&lb "09 

"n "4h "19 
"51 "5" "21 

"~4 "52 ',"2 
051 44J ""0 
0"1 "59 "55 
456 "40 "'>7 
"SA Ob3 45" 

455 "S? ""b 
"57 "5.1 "50 
"53 "49 437 

"51 
"52 

"'" ""I ",,7 

~ 
o 
u. 
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VLPTltAL COMPUNtNT 
2 .I 4 5 b 

UA T! 
I U 44b Q"Q Qqb 

440 440 
440 4jY 
454 4~1 
1l(4lj tHHI 

~ 450 
I 4~5 
,,(J IJ~8 

5 457 

• 
1 D 

~ 

I 0 

1 I 
12 
1 .I 
14 
1~ 

1. 
11 a 
1~ 
1~ D 
20 r> 

21 0 
2? 0 
23 
24 
2~ 

~o 

21 
28 
2~ 

30 " 
11 Ii 

M<A~ 

~F. AN 
MlAN 

/.lilt {~"q 1..Il.i8 

4~3 a2" an 
"''0 1..121.1 ql.l~ 
1.1£40 1141 £.13" 
Q/.Ill Q"'J 1131 

441 44~ 44J 
41b 'II" 424 
l.Il.It ",,'I q~, 

452 'll" 448 
443 442 445 

4.14 431 1142 
"40 1.1"1 £IUb 
a~2 a~ 1 4~2 
4~ 1 36. I,n 
(£]11 lJl" IJoq 

440 4~2 442 
4~0 4~ I "~O 
4ll a42 <I~O 
113b au 1120 
1J.l7 I.I"~ ,,/.It' 

410 410 42b 
4.0 4~8 •• 0 
452 452 454 
454 454 <I~I 
IJ';, 1 q~4 44q 

4S4 451 4~O 

445 43" 
a a~1 4,," 
" 4"0 4n 

a46 aaS a49 
"lib 4"b 447 
418 41b 419 
a~2 451 450 
4"~ 44; 447 

4ab 445 a31 
3qQ ''til "32 
""q ,,"b 440 
4a1 <151 451 
"39 431 430 

4"9 "49 45~ 
417 4ijJ ao9 
"~2 a5.1 45b 
<138 440 <ISO 
450 "52 4S4 

ql,q ~/'l 4-;0 
II~O <151 453 
450 "42 442 
430 414 427 
41~ 429 437 

43~ "41 45~ 
428 437 4~0 
4~2 4~0 44b 
4n 440 4\9 
4~1 4~1 449 

447 452 454 
"~6 1159 459 
4q 45b 453 
4a9 451 4~3 
451 4';.1 "5.1 
450 "50 451 

44b 
451 
438 

1 8 
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9 10 11 12 13 15 

449 
448 
42q 
452 
449 

4~0 450 a40 a33 430 
450 44b 442 438 431 
44b 1149 438 431 431 
454 441 441 433 4.11 
445 440 43b 431 430 

4.18 44i 4le 
431 44b 444 
44b 446 450 
451 1151 453 
42b 44<' 452 

451 448 451 
450 45~ 458 
45q 4S~ 451 
451 452 451 
452 45' 452 

~t;q qq!j '147 
/j~3 45" 454 
"tl2 441.1 LP4b 
4.11 44i 450 
412 lJ4'; UbB 

4.9 4bl 4bO 
""2 quO It"" 
435 44U 4bO 
4.12 '14U a44 
453 451 453 

453 45 I 453 
4~7 4~ij 459 
452 45i 45a 
4~2 451 453 
453 451 45A 
451 451 453 

439 4.16 43b 
441 440 425 
447 451 453 
4/,9 443 4.19 
"QIj tltlLi "" 1 

451 444 4H 
4~2 4Jb 424 
" 'H' " '''J "J foI 
44. 436 42b 
445 432 424 

4"2 '-lIn 442 
452 442 a3a 
444 .34 a32 
4b2 45.1 451 
I.Ib7 Uhl "b7 

4b5 4b2 4b2 
45b •• 1 451 
abb 453 455 
451 449 442 
45a 452 450 

455 451 448 
455 450 4a3 
a5.1 a41 441 
453 449 4aO 
455 451 441 
457 451 443 

4ab 
445 
455 

440 
437 
451 

a3b 429 432 
429 451 458 
449 449 451 
440 442 445 
436 454 4.b 

417 440 452 
423 4H 447 
1134 451 451 
425 432 441 
424 412 442 

a42 442 452 
432 438 4al 
442 4~4 45a 
454 452 492 
4b8 470 4% 

470 4bb 4.A 
4h3 4h3 414 
452 4bl 47~ 
'143 4bl 47a 
4~1 4~4 4bA 

4a5 44. 451 
4a2 1151 4bl 
4ll 440 441 
a38 4110 447 
437 441 a46 
437 434 441 

440 
4lJ 
457 

44000Y ••••• (GAMMA UNITS) 
1b 11 18 19 20 21 

448 4bO a58 
449 458 459 
449 455 457 
44A 451 4~4 

441 440 44b 

43Q 441> 4~2 
4S1 472 480 
45Q 4b5 4b2 
459 4b8 4bl 
47~ 411 479 

459 4Bl 41>A 
4b7 495 412 
45Q 4hb 4b2 
451 4bO ab~ 

450 455 457 

4b2 472 4A2 
452 455 453 
471 487 ')22 
472 502 511 
47? 50S aM 

494 505 474 
41b SI8 48. 
4A4 ~04 485 
509 a11 479 
a71 480 471 

4b3 4b7 4b4 
4b3 4.5 411 
454 459 01>0 
4~9 4bO 4bl 
455 4~b 45A 
44n 449 451 

4b2 
450 
473 

458 458 458 
QI>I 412 4b9 
454 45b 4bl 
45b 45b 45. 
44a 444 447 

445 449 459 
471 4A7 4h4 
4bO 4b4 4b2 
48~ 4h2 4bO 
412 4h8 a~b 

475 488 457 
498 4b2 455 
4h2 4b1 459 
4bq 41>? 4b1 
4bl 473 491 

4b4 4h2 4bO 
45b 453 4S3 
5b9 55~ SOb 
530 475 412 
51.1 41>8 45.1 

498 4bb 4b9 
4"3 4A5 ahB 
478 414 4bb 
485 4bO ObJ 
471 470 419 

4h2 4h2 4hl 
4bb 4b4 4bl 
4b2 472 4bb 
4bO 458 4,)9 
457 457 aSS 
450 450 452 

458 45h 
059 451> 
458 457 
abO 41>3 
451 452 

487 492 4bl> 
4b3 4b3 444 
4b5 451 441 
4bO a43 451> 
a54 a55 455 

4'j9 432 44A 
a5Q 45Q 444 
4bO 459 45~ 
4b7 451 441 
a53 454 45A 

4b2 4bb 443 
45') 453 452 
082 461 457 
452 448 43Q 
452 454 4S? 

442 45a 43h 
452 4b2 "3') 
4b2 4b9 4Sn 
454 451 441 
45S 450 441 

403 459 459 
abO 45b 45? 
4b7 4b5 454 
403 4b3 4bl 
457 455 45') 
45a a71 41>7 

400 
4~1 

452 

MEAN 
049 
450 
4a4 
451 
444 

447 
441 
451 
452 
451 

453 
449 
45] 
449 
4'in 

451 
449 
4b7 
45b 
457 

4bl 
451 
4bO 
452 
45b 

451 
45A 
45a 
453 
453 
051 
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VlNTICAL L(IMPUNlNT 
~ I 4 ~ b 

I [> 

l 
I 
4 
~ 

b 
I 
8 
q 

10 

1 I 
12 (j 

11 (I 

1 " 
15 0 

1b \l 
I' I) 
18 
19 
20 

21 
22 
21 
24 
2~ 

2b U 
21 (~ 

26 (. 
29 
.\0 II 

.4' .40 

.53 451 
4~ 7 .~ I 
.50 451 
45 •• 53 

4~8 45b 455 
.52 .51 .50 
418 .40 "4' 
.~I 455 45~ 
4~0 448 4.5 

.~I 4~0 .S! 
LUll qqq (.Iqq 

.~I 4~1 451 
Q"q 450 Uqq 
.~2 .~O •• 5 

428 /j41 .09 
• 31 441 451 
4.A .~. 451 
452 .~O .41 
445 .4" .51 

.5b 4~5 452 

.~I "~" .54 
Qqq I~",> {~'J" 

4~3 .~I .51 
qr,l IJ,,"1 44b 

.~I .39 •• 2 
452 ~5' .52 
.50 44~ .41 
.52 .50 .50 
451 .4.1 4H 

MlAN 449 .50 44A 
MlAN n ""q "La" ""T 
~lAN D 443 .44 417 

441 441 .14 
451 .50 450 
.52 452 .51 
450 450 .51 
450 452 .49 

458 455 451 
457 450 450 
442 4n 44b 
454 452 451 
451 451 451 

.51 450 451 
451 441 .50 
.51 4~1 4~2 

4.8 .50 .51 
439 418 •• 2 

151 .115 1.1 
453 45. 45 • 
457 451 .55 
452 .47 44. 
451 451 450 

441.1 "Lab ""c,a 
452 450 450 
.~b 4~1 451 
452 .~O .~>.l 

4.7 4.8 451 

.. ~o 452 .5.1 

.52 .52 .~2 
•• b .50 .50 
•• 9 •• 6 .50 
.1 •• 05 .10 

440 443 445 
450 4~0 4~1 

.20 .11 41b 

8 
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.27 412 
450 .50 
452 .52 
.52 45U 
4114 ""b 

439 ." •• ,,9 441 •• 5 
.51 451 442 439 44\ 
451 451 445 440 4.1 
450 450 450 450 450 
449 450 448 44, 453 

.53 45U 453 
452 45U .50 
.4b 440 44b 
452 .5U •• 9 
451 .49 •• 3 

451 .51 450 
451 448 .43 
451 .52 451 
451 .51 .51 
.47 448 .50 

.Ibl 391 .15 
45q 459 4b3 
4bl 458 4b; 
il'll (Hd 4C,0 
442 451 .55 

441 t.l4~ "I.I~ 
lat8 ,,46 tU,q 
.51 45.1 450 
"':,0 1",7 U,",4 

451 .~U "47 

.~. ";~ 452 
452 45u 44A 
.51 451 .50 
"50 ••• 419 
412 41~ 442 

.45 •• I 4.9 
452 .51 449 
.21 "l.l .40 

450 45\ 451 
.50 447 447 
44b 4.b 4.1 
•• 4 .38 431 
441 .35 43\ 

449 .41 ''''4 
443 441 441 
450 4"1 437 
447 438 43b 
.5. 441 .51 

4b2 .17 .78 
.b8 41\ .11 
470 4bb UbI 
.;1 .51 .50 .5. .5. .5. 
441 4'4" IU41 
.Q4 .Q I 4Q2 
4.7 4Q ••• 2 
~QO ~3'" U3'i 
442 438 .3. 

.5u •• 2 .3b 
•• 7 •• 5 4Q3 
.50 .Q.I •• 1 
4 •• 4.2 4.3 
QQ. Q43 .4b 

£149 4~b "45 
4.6 4"2 4QO 
.54 4~ 7 .59 

.50 .52 ." 

.45 450 Q58 
•• 1 451 .bO 
.33 4Q" .<;2 
.31 .~2 4b4 

.4\ .50 .b\ 
4.1 •• 3 451 
.35 438 4Ql 
443 .50 451 
4S8 .58 .b\ 

499 501 521 
413 47\ Q9~ 
.1>3 .r,6 459 
4.q 452 .bO 
.5b "b\ 472 

•• b .58 .59 
•• 5 45\ .5' 
443 .50 451 
.33 .37 Q40 
.3 •• 38 44<; 

.15 .42 .52 
440 430 .41 
"£11 l.IQO lUI'} 
•• 1 .Q3 ••• 
.50 .51 .S\ 

•• 7 Q51 .59 
.1A 440 4Q7 
465 .b7 .78 

.4000Y ••••• (CAMMA UNITS) 
Ib 17 16 19 20 21 

.59 4bO Q5A 
451 .'>S 4bl 
Qb8 4b9 4bh 
Qb1 .bO .bl 
.70 .b2 4bO 

.b\ 4b • • bA 

.5A .1\ 490 
l.Ibq 4bb l.Ihl 
4bO 459 4bl 
4bO Q~7 457 

4b • • 59 4b\ 
.5b .bO 4'0 
4.9 453 4b. 
45 •• 58 Qbl 
.bl .b2 .80 

504 529 52b 
Qql 51. 477 
"'b1 llbl Qbl 
4b7 .65 .7'> 
.70 .b8 41\ 

4SA .bO .bl 
4bO 459 4b4 
4hO .bO 4'>7 
.5b 4bO .b\ 
455 .5b 4;7 

455 Qb2 4b2 
451 .57 .bb 
45\ 451 .~4 

.50 .~3 453 
45b .57 .b1 

~b2 "b" tIobb 
452 .57 .bl 
474 .A4 481 

.5b 456 .58 

.AI 4b4 4b7 
4b3 457 .80 
4b9 .Sb 4bO 
.bO 4bO .58 

4bl 459 .53 
.75 .78 475 
.59 4bl .b\ 
.71 .'0 .54 
.bl .b5 4b2 

459 .55 453 
.59 ." .53 
Q71 471 .bb 
4b • • ,5 4b7 
5.9 529 '>03 

529 4AR .87 
477 .77 .A3 .bI .77 .7. 
48\ 472 .5b 
4b7 459 .7. 
.79 .bl 4'2 
.bJ .5b .43 
457 .5j .S3 
4b£l ~h~ £11£1 
.5'> 458 Qb9 

.b4 .h2 .<;9 

.b9 4bb 4bl 
"~5 .55 .54 
Q<;4 .55 .b2 
4b'> .b3 4hQ 

.70 4''> 4b5 

.b4 .62 459 
495 .63 479 

22 
NOVlM~fR 1984 
21 24 

MEAN 
.5b .55 •• 9 
4b2 4b2 4'>4 
4bO 4b2 457 
.70 .bn .5b 
459 .5A .'>5 

Q'>9 4b4 .5S 
4b8 4bO QQ, 
.5. 45b 4S3 
459 .54 .Q9 
482 .54 Q.9 

47\ 4S3 .3A 
Q52 45\ 451 
.7 •• SA Q'>1 
.b2 457 Q5\ 
.81 472 402 

.70 47\ .51 
tIob~ Qb7 t~b" 
.bb 4bJ .'>7 
.bO 449 .59 
.b4 4b? Q5q 

4b \ .Q. 450 
451 Q5Q ." 
.'>2 452 45? 
.59 .58 .57 
.b9 452 .50 

.5A .55 Q52 

.b I 4bO .55 
454 QS1 .53 
4bl 4b2 45q 
49Q .S? •• j, 

4'4 45A .52 
4bO 45<; 452 
47Q 4b. Q44 

.5b 
45A 
45\ 
452 
.52 

.51 
452 
.52 
.57 
.50 



TAUll b 
~~UU~ 

OA It 
I 
l (l 

1 

" II 
~ 

b 
1 
8 

" (j 
10 

I I 
I? 
13 
I" 
1~ 

10 I> 
I 1 Ii 
lK 
I" (j 

20 Ii 

Vl~TICAl CI1MPUN~NT 

2 3 " ~ b 
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"31 alb "3~ 
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"00 ""I "07 
"~" 0~3 ""~ 
.~" .~2 "~Z 

I~'.lt.l 454 4'}1.I 

"~~ "~b "~b 
4':, 7 45',) ijl.}1j 

44b ""b tHP3 
~'J 1 4'Jh IJ'Jb 

~"1 .:.t'J~ L"~b 
"ob £lbO 4he? 

""" "4" 1143 
44l.l l.I4') 414! 
IJ4b LlI.i 7 4t4b 

.~3 OOl "~O 

"08 
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"a" 

0"8 
"~Z 

""I 

O~" "5b "53 
030 027 "30 

""5 ""5 ""' 007 050 aSs 
""3 ."7 "50 

aSS .53 "00 
044Q ~"8 44" 
"51 .5. ""0 
05. "55 0~3 
"5" "53 050 

051 "51 050 
.n ""b .55 
"?~ "3R ""0 
009 "50 050 
4(14 4:..1.5 tHIT 

"30 "3" 030 
00" "03 "30 
O"~ "03 OOb 
"53 "50 000 
"5" "5l 0"0 
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Table 17 THREE-HOUR RANGE INDICES, K, 

January February March April ., .., .. 
K K K c 

K K K 
K 

K Sum Sum Sum Sum 

1 4432 3433 26 4422 1331 20 0013 3465 22 4434 2332 25 
2 4233 3113 20 2111 2255 19 4533 3344 29 4343 3545 31 
3 3232 4443 25 4211 2243 19 4433 3344 28 5423 3444 29 • 
4 4343 3254 28 6533 4455 35 3222 1210 13 5443 3666 37 
5 5422 4233 25 3322 2210 15 1011 1121 8 5432 3555 32 

6 3223 3323 21 1011 3144 15 1341 3344 23 3312 2222 17 
7 0211 2112 10 2111 1113 11 4323 3333 24 3135 3333 24 
8 1011 1000 4 2122 2213 15 4232 3445 27 4544 3445 33 
9 0100 1001 3 2122 2223 16 4221 2133 18 6321 2343 24 

10 2211 1344 18 2123 3355 24 3132 2344 22 2112 1123 13 

11 2211 1143 15 4321 2222 18 2122 2233 17 4212 2342 20 
12 2111 1101 8 1211 1325 16 3322 2233 20 1322 3424 21 
13 0121 3333 16 5433 2444 29 4322 4311 20 3232 3332 21 
14 1101 2122 10 5434 4445 33 1122 2210 11 1111 3345 19 
15 1121 1111 9 5322 1102 16 1022 2224 15 4121 1211 13 

16 0011 3222 11 2121 1121 11 1133 4422 20 0012 2212 10 
17 3321 2101 13 1222 2112 13 1434 3323 23 1102 3321 13 
18 0001 1134 10 3233 3242 22 1223 3423 20 2221 2221 14 
19 3333 2214 21 0112 3332 15 3324 2201 17 1122 2233 16 
20 2322 2101 13 3112 3254 21 2012 1100 7 3443 2311 21 

-

21 2323 2132 18 3222 2323 19 0122 2333 16 3222 3313 19 
22 3221 2222 16 2121 2232 15 4343 2234 25 3111 2111 11 
23 2121 2221 13 3132 3222 18 3333 3211 19 1101 2134 13 
24 3121 1011 10 3113 3222 17 1223 2223 17 2121 1212 12 
25 1123 2334 19 3113 2101 12 4433 4443 29 2233 4445 27 

26 3332 3342 23 3112 2343 19 3122 2244 20 5454 4665 39 
27 1212 2223 15 4433 1145 25 3223 3344 24 4433 3324 26 
28 2223 3344 23 4212 2321 17 3333 4465 31 2333 2422 21 
29 4323 2223 21 0023 3321 14 4543 3344 30 2222 2433 20 
30 4433 3454 30 4333 3343 26 1312 1125 16 

31 3223 3544 26 2323 3335 24 

• 
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Table 17 (Contd.l THREE-HOUR RANGE INDICES. K, 

MAY JUNE JULY AUGUST 
aJ ..... 

"' K Q K K K K K K 
Sum Sum Sum K Sum 

1 4323 3323 23 2112 3222 15 1231 1443 19 5654 4455 38 
2 3333 3211 19 3322 3323 21 3122 1422 17 4331 3333 23 
3 1122 3244 19 2123 5533 24 4213 2322 19 3223 2233 20 

• 4 3332 2323 21 3433 3343 26 1221 1343 17 3222 3332 20 
5 3222 3454 25 3424 3312 22 3232 2322 19 3222 2331 18 

6 3232 3311 18 3323 2332 21 2321 2223 17 1111 1221 10 
7 1113 lll1 10 3332 3221 19 1121 1232 13 l1ll 1012 8 
8 ll22 2111 11 ll12 2342 16 2223 1322 17 3223 3324 22 
9 ll22 3434 20 2244 3443 26 3312 2321 17 2112 3234 18 

10 3522 4422 24 3222 3333 21 2322 4432 22 1113 2231 14 

11 3121 2222 15 2222 3322 18 1011 2334 15 1132 3223 17 
12 2122 2343 19 2312 2110 12 4331 2322 20 4313 2223 20 
13 4321 2221 17 0121 2330 12 3364 5454 34 3311 1221 14 
14 0122 3332 16 1112 1221 11 4433 3343 27 1022 4434 20 
15 3131 1220 13 1223 3444 23 3333 3444 27 5433 3333 27 

16 ll12 2112 II 5543 3323 28 3233 2344 24 3423 3222 21 
17 3344 4532 28 3232 2320 17 4443 3444 30 2321 2213 16 
18 2212 3335 21 2233 5434 26 2322 4443 24 1112 2121 11 
19 3432 3332 23 3332 4443 26 3322 2332 20 lll2 2342 16 
20 3233 4544 28 4232 2311 18 1132 2314 17 2121 1331· 14 

21 5443 3444 31 1101 0131 8 2133 2323 19 1001 1110 5 
22 3343 4534 29 3121 3321 16 2313 2332 19 0011 l1ll 5 
23 5332 3454 29 ll31 1234 16 3112 2322 16 llll 3323 15 
24 2322 4443 24 4523 2323 24 3222 2321 17 2343 4343 26 
25 3122 2334 20 3322 3232 20 3222 2232 18 3324 3233 23 

26 3332 2331 20 2122 1332 16 3212 1111 12 1332 3221 17 
27 0023 3321 14 3322 1111 14 3212 3342 20 2232 3446 26 
28 1012 2233 14 2232 4434 24 4333 3331 23 4242 3434 26 
29 2212 2322 16 3213 1333 19 1111 2442 16 2432 3233 22 
30 3233 3343 24 3222 3332 20 2111 3322 15 4322 2332 21 

31 2121 2223 15 1111 3435 19 3221 3222 17 

• 
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Table 17 (Contd.l THREE-HOUR RANGE INDICES, K, 

SEPTEMBER OCTOBER NOVEMBER DECEMBER 
I!J ... 
'" K K K K Q -

K K Sum K Sum K Sum Sum 

1 3232 1223 18 1122 2211 12 3244 3222 22 2232 2113 16 
2 2321 1221 14 3221 1233 17 1113 1342 16 4532 2344 27 
3 3322 1213 17 4433 2222 22 2112 4343 20 2233 3342 22 • 4 3243 5622 27 1011 1313 11 3222 2233 19 2243 2555 28 
5 4654 4453 35 2121 3111 12 2222 2121 14 4213 3332 21 

6 2122 2223 16 2221 3325 20 1123 2323 17 2233 3334 23 
7 2112 1211 11 5433 5443 31 2212 2434 20 3333 3341 23 
8 1121 3313 15 3333 2234 23 4333 2221 20 3211 1112 12 
9 2132 2224 18 3221 1244 19 1111 2243 15 3011 1222 12 

10 3234 2333 23 3243 4342 25 2221 4225 20 1121 2311 12 

11 3332 2122 18 3332 2444 25 2223 3215 20 1111 3245 18 
12 1113 2323 16 4332 3453 27 1311 1100 8 4312 2112 16 
13 3221 1211 13 2123 3212 16 1111 1233 13 4521 2342 23 
14 2222 2333 19 3321 1224 18 1222 3232 17 1101 2223 12 
15 3122 2213 16 3121 1153 17 4424 3456 32 3322 2165 24 

16 3112 2222 15 4323 3424 25 6755 5554 42 3332 3455 28 
17 1211 1111 9 2112 1111 10 4233 3544 28 3332 4454 28 
18 1111 1001 6 1324 3465 28 4332 2143 22 3212 2323 18 
19 1134 4354 25 5434 5665 38 3321 2334 21 2111 2121 11 
20 2322 3342 21 5534 4564 36 3232 .3342 22 2110 1221 10 

21 0112 3214 14 3333 4555 31 2323 2433 22 0211 2244 16 
22 1132 3154 20 5434 3554 33 1222 1343 18 2111 1223 13 
23 5555 5566 42 4343 3444 29 3221 2100 11 2222 1344 20 
24 6342 4444 31 4343 4453 30 1112 1233 14 2111 1111 9 
25 3433 3554 30 3322 2245 23 3111 1144 16 1111 1011 7 

26 3344 4453 30 5321 1212 17 3121 1120 11 2333 2354 25 
27 3223 3234 22 1122 2311 13 0012 1321 10 2102 4334 19 
28 3312 2243 20 0123 2133 15 2111 1011 8 3242 3454 27 
29 2321 2124 17 2112 3212 14 0133 2122 14 3433 3344 27 
30 3222 1114 16 2222 2000 10 2442 2225 23 3322 2345 24 

31 2011 1124 12 3213 4343 23 

• 
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Table 18 SUDDEN COMMENCEMENTS OF MAGNETIC STORMS 

OR PERIODS OF STORMINESS (S.S.C's) 

DATE TIfo'E DAT!,; TIME DATE TIME DATE TIME DATE TIME 
(G.M.T. ) (G.M.T. ) (G.M.T. ) (G.M.T. ) (G.M.T. ) 

Jan 18 1731 Feb 12 1503 Apr 17 1442 July 9 1639 Oct 18 2001 
Feb 2 0606 Feb 20 1556 May 17 1257 July 31 1451 Dec 13 0102 
Feb 4 1157 Mar 6 0822 May 24 0845 Sept 4 0745 Dec 21 1721 

• 
Table 19 PRESUMED SOLAR FLARE EFFECTS (S.F.E's) 

DATE TIME (G.M.T. ) 

Begin Max End 

Nil. 

Table 20 GIANT PULSATIONS (p.g.'s) 

DATE TIME (G.M.T. ) 

Begin Max END 

Nil. 

• 



TABLE 21 

Year 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

_1~27 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

o 
o 

-21 35.0 

-21 30.0 

-21 27.7 

-21 24.2 

-21 18.7 

-21 15.2 

-21 10.4 

-21 06.3 

-21 01.4 

-20 55.7 

-20 50.3 

-20 44.6 

-20 38.1 

-20 29.3 

-20 19.6 

-20 12.3 

-20 03.8 

-19 53.1 

-19 43.0 

-19 36.2 

-1927.2 

-19 17.9 

-19 06.5 

-18 57.0 

-18 46.5 

-18 34.9 

-18 22.4 

-18 10.8 

-17 59.5 

-17 48.0 

-1737.3 

-17 27.6 

-17 16.8 

-17 05.4 

-16 54.5 

-1643.7 
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Ar-.~UAL lo!EAS VAWES OF THE MAGNETIC ELEME)O"fS 

H 

y 
17739 

17765 

17801 

17833 

17833 

17840 

17848 

17867 

17870 

17870 

17877 

17892 

17889 

17898 

17892 

17895 

17869 

17869 

17855 

17843 

17840 

17837 

17844 

17844 

17846 

17847 

17841 

17825 

17826 

17813 

17807 

17798 

17798 

17791 

17792 

17791 

I 

o 
68 33.0 

68 23.6 

68 26.3 

68 23.9 

68 22.6 

68 20.9 

68 19.2 

68 16.9 

68 17.0 

68 16.3 

68 15.1 

68 13.0 

68 12.1 

68 10.3 

68 09.2 

68 07.8 

68 07.9 

68 06.6 

68 06.9 

68 06.5 

68 06.1 

68 05.3 

68 03.4 

68 02.9 

68 01.3 

68 00.3 

67 59.6 

67 59.6 

67 58.5 

67 58.5 

67 58.6 

67 58.7 

67 57.4 

67 57.1 

57 56.4 

67 55.8 

x 

y 
16495 

16529 

16567 

16603 

16614 

16627 

16643 

16669 

16680 

16691 

16708 

16732 

16741 

16766 

16778 

16794 

16785 

16804 

16808 

16809 

16822 

16835 

16861 

16877 

16896 

16917 

16932 

16935 

16954 

16960 

16971 

16978 

16995 

17005 

17023 

17038 

y 

y 
-6525 

-6511 

-6513 

-6508 

-6481 

-6467 

-6447 

-6433 

-6411 

-6383 

-6359 

-6337 

-6304 

-6265 

-6215 

-6181 

-6130 

-6078 

-6024 

-5986 

-5941 

-5895 

-5841 

-5795 

-5744 

-5687 

-5624 

-5561 

-5506 

-5445 

-5391 

-5340 

-5287 

-5228 

-5175 

-5121 

z 

y 
45149 

45084 

45048 

45037 

44987 

44941 

44895 

44856 

44867 

44840 

44813 

44771 

44729 

44684 

44628 

44583 

44522 

44473 

44449 

44405 

44382 

44345 

44292 

44273 

44219 

44184 

44143 

44104 

44066 

44033 

44022 

44004 

43956 

43928 

43904 

43880 

T 

Y 
48508 

48458 

48438 

48439 

48393 

48352 

48313 

48283 

48295 

48270 

48247 

48214 

48174 

48135 

48081 

48040 

47974 

47929 

47901 

47855 

47833 

47798 

47751 

47734 

47684 

47652 

47612 

47570 

47535 

47500 

47487 

47467 

47422 

47394 

47372 

47349 



• 

• 

• 

1935 

1936 

1937 

HI:J!! 

'1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

-16 32.7 

-16 21.6 

-16 11.7 

-16 02.7 

-15 54.1 

-15 45.6 

-15 36.8 

-15 28.0 

-15 19.8 

-15 11.6 

-15 03.6 

-14 54.2 

-14 45:1 

-14 37.2 

-14 30.1 

-14 23.9 

-14 16.5 

-14 10.3 

-14 03.6 

-13 55.9 

-13 48.5 

-13 41.6 

-13 35.1 

-13 29.0 

-13 22.9 

-13 16.4 

-13 10.3 

-13 04.1 

-12 57.6 

-12 51. 6 

-12 46.1 

-12 40.8 

-12 35.7 

-12 30.7 

-12 25.8 

-12 20.6 

-12 14.8 

-12 08.2 

17782 

17777 

17777 

17782 

17793 

17798 

17808 

17831 

17837 

17861 

17867 

17857 

17876 

17883 

17911 

17952 

17983 

18020 

18061 

18109 

18137 

18158 

18192 

18226 

18252 

18279 

18318 

18359 

18391 

18428 

18466 

18495 

18526 

18564 

18605 

18651 

18697 

18735 
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67 55.6 

67 55.7 

67 55.9 

67 56.3 

67 56.1 

67 56.1 

67 55.2 

67 53.6 

67 53.6 

67 52.1 

67 51.1 

67 52.3 

67 52.3 

67 52.1 

67 50.9 

67 49.8 

67 48.3 

67 45.7 

67 44.3 

67 41.8 

67 39.9 

67 39.0 

67 37.1 

67 35.4 

67 34.1 

67 32.7 

67 30.5 

67 27.9 

67 26.0 

67 23.7 

67 21.4 

67 19.8 

67 18.3 

67 16.3 

67 14.1 

67 11.8 

67 09.3 

67 07.4 

17046 

17057 

17072 

1 70R!l 

17112 

17129 

17151 

17185 

17202 

17237 

17253 

17256 

17287 

17304 

17340 

17388 

17428 

17472 

17520 

17576 

17613 

17642 

17683 

17724 

17756 

17791 

17836 

17884 

17923 

17966 

18009 

18044 

18080 

18123 

18169 

18220 

18271 

18316 

-5064 

-5007 

-4958 

-4915 

-4875 

-4834 

-4793 

-4755 

-4716 

-4681 

-4642 

-4593 

-4552 

-4514 

-4485 

-4464 

-4434 

-4412 

-4388 

-4360 

-4329 

-4298 

-4273 

-4250 

-4224 

-4197 

-4174 

-4151 

-4125 

-4102 

-4081 

-4060 

-4040 

-4022 

-4005 

-3987 

-3966 

-3939 

43850 

43842 

43849 

13876 

43896 

13908 

43900 

43898 

43913 

43917 

43895 

43914 

43961 

43971 

43996 

44056 

44077 

44072 

44121 

44147 

44146 

44165 

44178 

44197 

44215 

44229 

44242 

44245 

44253 

44260 

44268 

44277 

44298 

44316 

44337 

443(;1 

44379 

44400 

47319 

17309 

47315 

47342 

47365 

47378 

47374 

47381 

47397 

47410 

47392 

47406 

47456 

47468 

47502 

47573 

47604 

47614 

47675 

47717 

47727 

47752 

47777 

47808 

117831 

47857 

47884 

47903 

47922 

47943 

47965 

47985 

48016 

48047 

48082 

48122 

48157 

48191 
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TABlE 21 (Contd. ) AN~'UAL MEAN VALUES OF THE MAG~'ETIC ELEMEtrrS 

Year 0 H I X Y Z T 
0 Y 0 Y Y Y Y 

1973 -12 00.7 18773 67 05.3 18362 -3907 44416 48220 

1974 -11 52.0 18809 67 03.5 18407 -3868 44436 48253 

1975 -11 43.0 18849 67 10.2 18456 -3828 44447 48278 

1976 -11 33.0 18882 66 59.1 18500 -3781 44454 48298 

1977 -11 22.7 18914 66 57.1 18543 -3731 44456 48312 

1978 -11 11.9 18932 66 56.2 18572 -3677 44465 48328 

1979 -11 01.0 18956 66 54.5 18607 -3622 44460 48333 

1980 -10 50.4 18980 66 52.7 18641 -3570 44450 48332 

1981 -10 40.4 18990 66 52.1 18662 -3517 44455 48341 

1982 -10 30.2 19000 66 51.6 18682 -3463 44461 48350 

1983 -10 20.1 19022 66 50.0 18713 -3413 44454 48353 
1984 -10 10.1 19036 66 49.0 18737 -3361 44450 48355 

• 



" .. 

• 

, 

-137 -

References 

[1] Magnetic Observations at Valentia Observatory 1941 - 1953 
(Published by the Irish Meteorological Service) 

[2] Communications Magnetiques No.8. 
la Balance de Godhavn. Par D. La Cour. 
(Published by Det Danske Meteorologiske InstHut, 1930). 

[3] Communications Magnetiques No. 11. 
La Variometre de Copenhague. Par D. La Cour et V. Laursen. 
(Published by Det Danske Meteorologiske Institut, 1930). 

[4] Observations Faites a Thule • 
Premiere partie: Magnetlsme Terrestre. Par V. Laursen. 
(Published by Det Danske Meteorologiske Instutut, 1943). 

[~] Electrical Controls and Alarm Circuits associated with la 
Cour Magnetic Recorders in operation at Valentia Observatory_ 
By S. McWilliams. o 
(Published In "Geomagnetlca't publicacao comemoratlva do 50 
anlverssrio do Observatorio Magnetlco de S. Miguel, Acores. 
Lisboa, 1962). 

[6] Magnetic Observations at Valentia Observatory, 1954. 
(Published by the Irish Meteorological Service). 

[7] Magnetic Observations at Valentia Observatory, 1956. 
(Published by the Irish Meteorological Service). 

[8] Magnetic Observations at Valentia Observatory, 1959. 
(Published by the Irish Meteorological Service). 

[9] Magnetic Observations at Valentia Observatory, 1970. 
(Published by the Irish Meteorological Service). 

[10] Provisional Atlas of Rapid Variations. 
(Published by the I.A.G.A. Committee on Rapid Magnetic 
Variations and Earth Currents) • 


