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A2 ALTITUDE CORRECTION TABLES 10°-90°-SUN, STARS, PLANETS 

OCT.-MAR. SUN APR.-SEPT. STARS AND PLANETS DIP 

App. Lower Upper App. Lower Upper App. C App. Additional Ht of Ht of Ht of 
Alt. Limb Limb Alt. Limb Limb Alt. orrn Alt. Corrn Eye Corr" Eye Eye Corrn 

1981 
VENUS 

Jan. I-Sept. 27 
0 , 

O + O·I 
42 

Sept. 28-Nov. 13 
0 
0 , 

47 + 0·2 

Nov. 14-Dec. 10 
0 
0 , 

46 + 0·3 

Dec. II-bee. 26 
0 
0 , 

II + 0·4 
41 + o·5 

Dec. 27-Dec. 31 

~ + o'.5 
20 + 0·6 
31 + 0·7 

MARS 
Jan. I-Dec. 31 

~ + o'.x 

ft. 
8 ·o 
8·6 
9·2 
9 ·8 

10·5 
II ·2 
II ·9 

m , 
I ·O- 1·8 
1·5- 2·2 
2 ·0- 2·5 
2·5 - 2·!! 
3·0- 3·0 
See table 

+-
12·6 l- -m- - ,-1 

13·3 
14·1 
14·9 
15·7 
16·5 
17·4 
18 ·3 
19·1 
20 ·1 
21 ·0 
22 ·0 
22·9 
23·9 
24 ·9 
26 ·0 
27 ·1 
28 ·1 
29 ·2 
30·4 
31 ·5 
32 ·7 
33 ·9 
35 ·1 
36 ·3 
37·6 
38·9 
40 ·1 
41 ·5 
42 ·8 
44 ·2 
45·5 
46 ·9 
48 ·4 
49 ·8 
51 ·3 
52 ·8 
54·3 
55 ·8 
57"4 
58 ·9 
60 ·5 
62 ·1 . 
63 ·8 
65 ·4 
67 ·1 
68 ·8 
70 ·5 

20- 7·9 
22- 8·3 
24- 8·6 
26- 9·0 
28- 9·3 

30 - 9·6 
32 - 10·0 

- 34 - 10·3 
36 - 10·6 
38 - 10·8 

40 - II·I 
42-11·4 
44 - II·7 
46-11 ·9 
48 - 12·2 
ft. 

2 - 1·4 
4 - 1·9 
6- 2·4 
8 - 2·7 

IO - 3·1 
See table 

+-

ft . 
70 - 8·1 
75 - 8·4 
80 - 8·7 
85- 8·9 
90 - 9·2 
95 - 9·5 

100 - 9·7 
105 - 9·9 
II0 - 10·2 
II5 - 10·4 
120 - 10·6 
125 - 10·8 

130 - 11·1 
135 - 11 ·3 
140 - 11 ·5 
145 - 11·7 
150 - 11 ·9 
155-12·1 

App. Alt. = Apparent altitude = Sextant altitude corrected for index error and dip. 
For daylight observations of Venus, see page 26o. 

ALTITUDE CORRECTION TABLES 35°-90°-MOON 

App. 35°-39° 40°-44° 45°-49° 50°-54° 55°-59° 6o0 -64° 65°-69° 70°-74° 75°-79° 80°-84° 
Alt. Corr" Corr" Corr• Corr• Corr• Corr• Corr• Corr" Corr• Corr" -- 0 0 C O O c; o O 0 

' 40 ' 45 ' so · 55 ' 60 ' 65 ' 70 ' 75 ' So 
oo 35 56-5 53·7 50 -5 46 -9 43 -1 38 ·9 34-6 30-1 25 -3 20-5 
IO 56"4 53 ·6 50·4 46 -8 42·9 38·8 1 34·4 29·9 25 ·2 20'4 
20 56-3 53 -5 50-2 46·7 42 -8 38 -7 34-3 29-7 25 -0 20 ·2 
30 56-2 53 ·4 50-1 46-5 42 -7 38-5 34· I I 29-6 24 -9 20 ·0 
40 56-2 53 -3 50-0 46 -4 42 -5 38-4 34·0 29-4 24-7 19·9 
so 56-1 53 -2 49-9 46-3 42 -4 38 -2 33-8 29 -3 24 -5 19-7 

oo 36 56-0 41 53 -1 46 49 -8 51 46 -2 56 42 -3 I 61 
38 -1 

66 
33·7 71 29 -1 76 24 -4 

81 
19-6 

10 55 -9 53 -0 49•7 46 ·0 42 -1 i 37-9 . 33 -5 29 -0 24- 2 19-4 
20 55 -8 52 -8 49-5 45-9 42 -0 ; 37-8 33 '4 28· 8 24- 1 19-2 
30 55 -7 52-7 49 ·4 ' 45 -8 41 -8 37-7 33 -2 28 -7 23 -9 19-1 
40 55 ·6 52-6 49 ·3 I 45 ·7 41 -7 37 -5 . 33 ·1 ' 28-5 23 -8 18 -9 
so 55 -5 52 -5 49-2 45 -5 41-6 37 '4 ' 32-9 28 -3 23-6 18-7 

oo 37 55'4 42 52'4 41 49-1 I 52 45 '4 51 41 -4 
62 

37-2 67 32-8 12 28-2 111 23-4 
82 

18-6 
IO 55 ·3 52·3 49·0 I 45·3 41 ·3 37 ·1 32 -6 28 ·0 23 ·3 18 ·4 
20 55 -2 52-2 48 -8 45-2 41-2 36-9 32-5 27 -9 23 -1 18 -2 
30 55 ·1 52·1 48 -7 45 ·0 41 -0 36 -8 32 -3 27·7 22 ·9 I8 ·1 
40 55 -0 52-0 48 -6 44 -9 40 -9 36·6 32-2 27-6 22 -8 17-9 
so 55 -0 51 -9 48 -5 44-8 40-8 36 -5 32-0 27 -4 22 -6 17 -8 

oo 38 54-9 43 51:8 4S 48-4 53 44 -6 58 40 -6 63 36-4 
68 

31 -9 73 27-2 78 22 ·5 
83 

17-6 
IO 54•8 51 -7 48 -2 44- 5 40- 5 36 -2 31 -7 27·1 22 ·3 , 17 '4 
20 54-7 51 -6 48 -1 44 '4 40 -3 36-1 31 -6 26 -9 22 -1 I 17-3 
30 54-6 51 -5 48 -0 44-2 40 -2 35 -9 31 '4 26 -8 22 ·0 17-1 
40 54-5 51 •4 47 -9 44-1 40-1 35 -8 31 -3 26-6 21 -8 16-9 
so 54-4 51 -2 47 -8 44-0 I 39 -9 35 -6 31 -1 26 -5 21 -7 16-8 

00 3954-3 4451 ·1 4947-6 5443 -9 15939 -8 6435 -5 6931 -0 7426-3 7921 ·5 8416-6 
10 54·2 51·0 47 ·5 43·7 39 -6 35 ·3 I 30-8 26 ·1 21·3 16-5 
20 54-1 50-9 47'4 43 -6 39-5 35 -2 30-7 ' 26 -0 21 ·2 16-3 
30 54-0 50-8 47 ·3 43-5 39'4 35 -0 30-5 25 -8 21 ·0 16-1 
40 53 ·9 50·7 47 ·2 43 -3 I 39·2 34· 9 30'4 25 ·7 20·9 16·0 
so 53-8 50-6 47 -0 I 43 -2 t 39-1 34-7 30-2 25 -5 20·7 15 -8 

H .P. L U L U L U i L U i L U I L ~ - _ L ~ ~ U L U i 1:_~ 

54-0 1-1 1-7 1-3 1-9 1'.5 2 '. 1 I 1'.7 2 '.4 ~ 2 '.o 2 '.6 ; 2 '.3 2'.9 2 '.6 3 '.2 j / 9 3 '. 5 I 3 '. 2 is j 3'.5 4 '. 1 
S'l"3 l '4 1-8 1-6 2·0 1-8 2·2 2 ·0 2-5 I 2-3 2-7 , 2 -5 3-0 2·8 3-2 . 3 -0 3-5 ' 3 ·3 3-8 3 -6 d·I 

54-6 1·7 2·0 1·9 2·2 2·1 2'4 j 2-3 2·6 2· 5 2·8 2·7 3·0 3·0 3·3 13·2 3·5 I 3·5 3-8 3·7 4 ·1 
54·9 2·0 2·2 2·2 2-3 12·32-5 12-5 2-7 j 2 -7 2-9 12-9 3-1 3-2 3-3 J 3-4 3-5 3-6 3-8 3-9 4-0 
55 ·2 2·3 2·3 2·52'4 12•6 2·6 I 2 ·8 2 ·8 3-0 2·9 , 3 ·2 3 ·1 3'4 3·3 , 3-6 3·5 3-8 3·7 4·0 4·0 

I . I I 
2-8 2-6 I 2-9 2-7 3 -1 2-9 13-23-01 3'4 3-2 3-6 3'4 I 3-7 3·5 3·9 3·7 ss·s 

55·8 
56-1 
56-4 
56-7 

57 -0 
57-3 
57 -6 
57 ·9 
58-2 

6o·0 
6o -3 
60-6 
60 -9 
61 -2 
61 -5 

2-7 2·5 
3-0 2-6 
3-3 2·8 
3-6 2-9 
3 ·9 3·1 

3•1 2•7 13·2 2·8 j 3·3 3•0 3·5 3•1 I 3-6 3·3 3-8 3 '4 I 3•9 3-6 4•1 3•7 
3 '4 2·9 3·5 3·0 3·6 3-1 I 3·7 3·2 i 3-8 3·3 4·0 3'4 ' 4 ·1 3-6 4·2 3·7 
3-7 3-0 3-8 3-1 3-9 3-2 ' 3-9 3-3 4-0 3'4 4-1 3-5 14-3 3-6 4-4 3-7 
4-0 3-1 4 -1 3-2 4- 1 3-3 ! 4-2 3-3 4-3 3'4 4 -3 3-5 - 4'4 3-6 4 -5 3·7 

4 -3 3-2 
4 -6 3-4 
4-9 3-6 
5- 2 3-7 
5-5 3-9 

4-3 3-3 4 -3 3-3 4-4 3-4 14-4 3-4 4-5 3-5 14 -5 3-5 4-6 3-6 4 -7 3-6 
4-6 3 4 4 -6 3'4 4-6 3- 5. 4·z 3-5 4-1 3-5 I 4-1 3-6 4-8 3-6 4 -8 3-6 
4-9 3-6 4 -9 3 -6 4 -9 3-6 14·9 3-6 4 -9 3-6 4 -9 3-6 4-9 3-6 5-0 3-6 
5-2 3-7 5-2 3·7 5 -2 3-7 5-2 3-7 5-1 3-6 ! 5-1 3-6 5-1 3-6 1 5-1 3-6 
5-5 3-8 5-5 3-8 5'4 3-8 ! 5'4 3-7 5'4 3-7 ! 5-3 3-7 5-3 3-6 5-2 3-6 

5-9 4-0 5-8 4-0 5-8 3-9 
6-2 4-2 6-1 4 -1 6-o 4-1 
6 -5 4·3 6'4 4·3 I 6-3 4·2 
6·8 4-5 6-7 4·4 6 -6 4 -3 
7-1 4-6 7-0 4-5 6 -9 4'4 

7 -5 4-8 17-3 4-7 7 -2 4 ·5 
7-8 5-0 7-6 4-8 7-5 4 -7 
8· l 5· I 7 ·9 5·0 7 ·7 4·8 
8-4 5-3 8-2 5-1 8-o 4-9 
8-7 5·4 8-5 5-2 8-3 5-0 
9 -1 5-6 8-8 5-4 8-6 5-1 

I 

5-7 3 ·9 5-6 3-8 5-6 3-8 5-5 3-7 5-5 3-6 ·15-4 3-6 
6-o 4-0 5-9 3-9 \ 5-8 3-8 5·7 3·7 5-6 3-6 5·5 3·5 
6 -2 4 -1 6-1 4·0 i 6·0 3-9 5·9 3-8 5-8 3-6 5-7 3-5 
6-5 4- 2 6-4 4-1 6-2 3 -9 6-1 3 -8 6 -o 3-7 5-8 3-5 
6-8 4-3 : 6-64-1 16-5 4 -0 6-3 3-8 6-i. 3-7 6 -o 3-5 

7·0 4 ·4 I 6 -9 4·2 . 6-7 4 ·0 6-5 3·9 6-3 3 ·7 6·1 3·5 
7 -3 4-5 17 -1 4·3 6 -9 4 -1 6 -7 3·9 6 -5 3-7 16 ·3 3·5 
7-6 4-6 I 7 ·3 4'4 7·I 4 ·2 6-9 3·9 6 -7 3·7 6•4 3·4 
7-8 4-7 17 -6 4-5 7-3 4-2 7-1 4-0 6-8 3-7 6-6 3'4 
8-1 4 -8 7-8 4 -5 7-6 4 ·3 7 -3 4 -0 7-0 3-7 . 6-7 3-4 
8 -3 4 ·9 I 8-r 4 -6 7-8 4-3 7'5 4-0 7-2 3-7 I 6-9 3-4 

XXXV 

4-1 3-9 
4-2 3·9 
4'4 3-8 
4-5 3-8 
4-6 3-8 

4-7 3-7 
4-8 3·7 
5-0 3-6 
5·1 3-6 
5: 2 3-5 

5'33'5 
5-4 3·5 
5-6 3'4 
5-7 3'4 
5·.8 3-3 

5-9 3-3 
6-o 3-2 
6-2 3·2 
6-3 3-2 
6-4 3-1 
6-5 3-1 

I 

85°-89° I App. 

C !
Alt. 

0 orrn -·--

85 ' ' 15 -6 - 00 
15 -5 10 

15-3 20 

15 · l 30 
15 -0 40 
14-8 so 

86 
14-6 00 

14-5 
14-3 
14-1 
14-0 
13 -8 

87 13 -7 
13 -5 
1 3·3 
13 -2 
13 -0 
12 ·8 

88 
12 -7 
12 ·5 
12·3 
12 ·2 
12 ·0 
II·8 

89 11 ·7 
II ·5 
11'4 
11 ·2 
II·O 
10·9 

10 
20 
30 
40 
so 
00 
IO 
20 
30 
40 
so 

00 I 
IO 

20 I 30 
40 
50 

00 
IO 

20 
30 
40 
50 

L U H .P. 

3-8 4-5 54-0 
3-9 4'4 54-3 
4-0 4-3 54 -6 
4-1 4 -3 54 -9 
4 -2 4-2 55·2 

4 ·3 4 -r 55 -5 
4-4 4-0 ss-s 
4 -5 4- 0 56-1 
4 -6 3-9 56·4 
4 -7 3-8 56•7 

4 -8 3-8 57 ·0 
4·9 3-7 57 -3 
5-0 3-6 57 -6 
5 -r 3-6 57-9 
5·2 3-5 58-2 

5-3 3'4 58 -5 
5-3 3'4 58-8 
5·4 3 -3 59-1 
5-5 3-2 59-4 
5-6 3-2 59-7 

5·7 3-1 6o -o 
5-8 3 -0 6o-3 
5-9 2-9 6o·6 
6 ·0 2·9 6o-9 
6 -1 2·8 61 -2 
6-2 2·7 61 -5 



ALTITUDE CORRECTION TABLES 0"-10"-SUN, SY~-ARS, PLANETS A3 

' SUN APR.-SEPT. I SUN OCT.-MAR. OCT.-.MAR. A?'l.-SEPT. 
App. -STARS App. ·- .. STARS 
Alt. Lower Upper Lower Upper :PLANETS A!~. .:..owe~ :.'pper Lower Upper PLANETS 

Limb Limb Limb Limb l Limb Limb Limb Limb 
···-·· ··- ;· -·- . -- ---- ·--· .. --· ·-----· 

' ' ' 
-2s'.1 I 0 00 -18·2 -50·5. -18·4 -50•2 -34"5 3 30 .L 3·3 ·- 29·0 + 3 ·1 13·0 

03 17·5 49·8 : 17·8 49•6 i 33·8 3:.- 3·6 28·7 ' 3·3 28·5 12·7 
06 16·9 49·2 i 17·1 48·91 33·2 40 3·8 28·5 3·5 28·3 12·5 
09 16-3 48·6 I 16·5 48•3 , 32·6 45 4·0 28·3 3·7 28·1 12·3 
12 15·7 48·0 ; 15'9 47·7 ; 32·0 50 4·2 28·1 3·9 27·9 I2·I 

15 15·1 41·4 I 15·3 47·1 ; 31·4 3 55 4·~ 27·9 ; 4·1 21·1 l 1 ·9 

0 18 -· 14·5 -46·8 I -14·8 -46·6 -30·8 4 00 4·5 -27·8 : + 4·3 --27·5 -u·8 
21 14·0 46·3 14·2 46•0 30·3 05 4·7 27·6' 4·5 21·3 II·6 
24 13·5 45·8 13·7 45•5 29·8 IO 4·9 27·4 4·6 27·2 11·4 
27 12·9 45·2 13·2 45•0 29·2 15 5·1 27·2 : 4·8 27·0 --fr ·2 

30 12·4 44·7 12·7 44·5 I 28·7 20 5·2 27·1 · 5'0 26·8 II·l 

33 II·9 44·2 12·2 44·0 i 28·2 25 5'4 26·9 5·1 26·7 10·9 

o 36 -II·5 -43·8 -11·7 -43·5 I -27·8 4 3° ·!- 5·6 -26·7 ·-l-'5'3 -26·5 -· 10·7 
39 II·O 43·3 II·2 43·0 I 27·3 35 5·7 26·6 5·5 26·3 10·6 
42 10·5 42·8 10·8 42-6[ 26·8 40 5·9 26·4 5·6 26·2 10'4 
45 10·1 42·4 10·3 42·1 ! 26·4 45 6·o 26·3 5·8 26·0 10·3 
48 9·6 41·9 9·9 41•7 25·9 50 6·2 26·1 5·9 25·9 10·1 
51 9·2 41·5 9·5 41·3 25·5 4 55 6·3 26·0 6-o 25·8 10·0 

0 54 8·8 -41·1 I 9·1 -40·9 -25·1 5 00 + 6·4 -25·9 + 6·2 -25·6 9·9 
0 57 8·4 40·1 I 8·7 40·5 24·7 05 6·6 25·7 6·3 25 ·5 9·7 
I 00 8·o 40·3 8·3 40•1 I 24·3 IO 6·7 25·6 6·4 25·4 9·6 

03 7·7 40·0 7·9 39·7 i 24·0 15 6·8 25 ·5 6·6 25·2 9·5 
06 7·3 39·6 7·5 39•3 23·6 20 6·9 25·4 6·7 25 ·1 9·4 
09 6·9 39·2 7·2 39·0 : 23·2 25 7-r 25·2 : 6·8 25·0 9·2 

I 12 6·6 -38·9 6·8 - 38·6 -22·9 5 30 7·2 -25·1 -r 6·9 -24·9 9·1 
15 6·2 38·5 ' 6·5 38·3 22·5 35 7·3 25·0 7-0 24·8 9·0 
18 5·9 38·2 6·2 38·0 22·2 .;u -.. 24'9 7·2 24·6 . 8·9 ... 
21 5·6 37·9 , 5·8 37·6 21·9 45 7·5 24·8 7·3 24·5 8·8 
24 5·3 37·6: 5·5 37·3 ; 21·6 50 7·6 24·7 7'4 24'4 8·7 
27 4'9 37·2 ; 5·2 37·0 ' 21·2 5 55 7·7 24•6 7·5 24·3 8·6 

I 30 4·6 16·9 
i 

4·9 --36·7 -20·9 6 00 7·8 --24·5 + 7·6 -24·2 ! 8·5 
35 4·2 36·5 i 4·4 36·2 20·5 IO 8·0 24·3 7·8 24·0 8·3 
40 3·7 36·0 • 4·0 35·8 20·0 20 8·2 24·1 8·o 23·8 8·1 
45 3·2 35·5 3·5 35·3 19·5 30 8·4 23·9 8· r 23·7 7·9 
50 2·8 35 'l 3 ·l 34·9 19·1 40 8·6 23·7 8·3 23·5 7·7 

I 55 2·4 34'7[ 2·6 34·4 18·7 6 50 8·7 23·6 8·5 23·3 7·6 
i 

8·6 2 00 2·0 ·-34·3 ! -- 2·2 -34·0 -18·3 7 00 ..L 8·9 --23·4 -23·2 7·4 
05 1 ·6 33·9 ! 1·8 33·6 17·9 IO 9·1 23·2 8·8 23·0 7·2 
IO l ·2 33 ·5 ; 1·5 33·3 17·5 20 9·2 23·1 9·0 22·8 7·1 
15 0·9 33·2 l · 1 32·9 17·2 30 9·3 23·0 9·1 22·7 7·0 
20 o·s 32·8 1 o-8 32-6 16·8 40 9·5 22·8 9·2 22·6 6·8 
25 0·2 32 ·s i 

! 
0·4 32·2 16·5 7 5° 9·6 22·7 9·4 22·4 6·7 

2 30 -! 0·2 · 32 'l : Q·l ·--31·9 -r6·r 8 00 -- 9·7 -22·6 + 9·5 -22·3 6·6 
35 0·5 3! ·8 + 0·2 31•6 15·8 IO 9·9 22·4 9·6 22·2 6·4 
40 o·8 31 ·< . 0·5 31·3 15·5 20 IO·O 22·3 9·7 22·1 6·3 
45 l · I 31 ·2 o·8 31·0 i 15·2 30 10·1 22·2 9·8 22·0 6·2 
50 1'4 30·9 i 1·1 30·7 14·9 40 10·2 22·1 10·0 21·8 6·1 

2 55 l ·6 30·7 1 ·4 30·4 14·7 8 50 10·3 22·0 10·1 21·7 6·o 

3 00 I 1-9 · 30·4 + l '7 -30·1 -14·4 9 00 +10·4 -21·9 1-ro·2 -21·6 5·9 
05 2·2 30·1 1·9 29·9 14•I IO ro-5 21 ·8 10·3 21·5 5·8 
IO 2·4 29'9 2·1 29•7 13·9 20 ro·6 21·7 10·4 21·4 5'7 
15 2·6 29·7 2'4 29·4 13·7 30 10·7 21·6 10·5 21 ·3 5·6 
20 2-9 29·4 2·6 29·2 13·4 40 10·8 21·5 10·6 21·2 5·5 
25 3·1 29·2 2·9 28·9 13·2 9 50 10·9 21·4 10·6 21·2 5·4 

3 30 + 3·3 -· 29·0 I + 3·1 -28·7 l -13·0 IO 00 +u·o -21·3 +'10·7 -21·1 5·3 

Additional corrections for temperature and pressure are given on, the following page. 
For bubble sextant observations ignore dip and use the star corrections for Sun, planets, and stars. 



A4 ALTITUDE CORRECTION TABLES-ADDITIONAL CORRECTIONS 
ADDITIONAL REFRACTION CORRECTIONS FOR NON-STANDARD CONDITIONS 

Temperature 

-2o'F. -10° o" +10" 20° 30" 40•' 50·' 6o'' 700 80° 90" IOO"F. 

-3o"C. -20' -10° 00 +10° 20° 300 40°C. 
1050 31·0 

30·5 
1030 "'O ... 

5 n, 
V, 
V, 

.t:i i:: 

~ 
... 
n, 

s· 
.s JOJO s· 

0 

~ 
::r 
n, 
V, 

"' 29·5 fl) 

t 
=-

990 

App. A B C D E F G H J K L M N App. 
Alt. Alt. 

' 0 00 ···6·9 -5'7 -4·6 -3•4 -2·3 - I·I O·O -! l· l 12·3 13-4 +4·6 +5·7 +6·9 0 00 
0 30 5·2 4·4 3'5 2·6 1·7 0•9 O·O 0·9 1·7 2·6 3'5 4·4 5,2 0 30 
I 00 4·3 3,5 2·8 2·1 1-4 0·7 O·O 0·7 1·4 2·1 2·8 3·5 4·3 I 00 
I 30 3'5 2·9 2·4 1·8 1·2 0·6 O·O o-6 1·2 I•8 2·4 2·9 3-5 I 30 
2 00 3·0 2-5 2·0 I·5 l·O 0-5 O·O 0·5 I•O 1·5 2·0 2-5 3•0 2 00 

2 30 -2·5 - 2·1 I·6 -I·2 o-8 -0•4 O•O I 0·4 ➔ o-8 -+ I·2 +I·6 +2·I +2·5 2 30 
3 00 2·2 1·8 1·5 l·l 0-7 0-4 O·O 0·4 0·7 l·l 1•5 1·8 2·2 3 00 
3 30 2·0 1·6 1-3 l·O 0-7 0-3 O·O 0-3 0-7 l·O 1·3 1·6 2·0 3 30 
4 00 1·8 1·5 1·2 0·9 o-6 0-3 O·O 0-3 o-6 0·9 1•2 1·5 1-8 4 00 
4 30 I ·6 l"4 I·I 0·8 0-5 0·3 O·O 0·3 0·5 0·8 l·l 1-4 1·6 4 30 

5 00 ·-1·5 1·3 -· I·O -0·8 ·-0·5 -0·2 O·O +0·2 +0•5 +0·8 +l·O +1·3 +1·5 5 00 
6 1·3 l · l 0·9 0·6 0'4 0·2 O·O 0·2 0·4 o-6 0·9 l·l 1·3 ~ 
7 I •l 0·9 0·7 0·6 0·4 0·2 O·O 0·2 0·4 0·6 0·7 0·9 l· I 7 
8 I·O 0·8 0·7 0-5 0·3 0·2 O·O 0·2 0·3 0·5 0·7 o-8 I·O 8 
9 0·9 0-7 o-6 0·4 0·3 O·l O·O O·I 0-3 0·4 o-6 0-7 0•9 9 

IO 00 -0·8 --0·7 -0•5 -0·4 --0•3 -0·1 O•O I O·l I 0·3 +0-4 +0-5 +0-7 +o-8 IO 00 
12 0-7 o-6 0·S 0-3 0·2 O·l O•O O•l 0·2 0·3 0·S :0·6 0·7 12 
14 0·6 0·5 0·4 0·3 0·2 O·l O·O O·l 0·2 0·3 0-4 0·S o-6 14 
16 0-5 0•4 0·3 0-3 0·2 O·l O·O O·l 0·2 0·3 0·3 0-4 0·S 16 
18 0·4 0-4 0·3 0·2 0·2 O·l O·O O·I 0·2 0·2 0-3 0·4 0·4 18 

20 00 -0·4 ·-0·3 --0·3 -0·2 -0·1 -O·l O·O +O·I tO·I +0·2 +0•3 +0-3 +0-4 20 00 
25 0·3 0·3 0·2 0·2 O·I -0·1 O·O +O·I O·l 0·2 0·2 0-3 0·3 25 
30 0·3 0·2 0·2 O·I O·I O·O O·O O·O O·I O·I 0·2 0·2 0·3 30 
35 0·2 0·2 O·l O•I O·I O·O O·O O·O O·I O·l O·l 0·2 0·2 35 
40 0·2 O·l O·I O·l -O·l O·O O·O O·O +O·l O·I O·I O·l 0·2 40 

50 00 ·O·l -0·1 --0· l -O·l O·O O·O O·O O·O O·O tO·I +O·l +O·l +O·l 50 00 

The graph is entered with arguments temperature and pressure to find a zone letter; using as arguments 
this ztme letter and apparent altitude (sextant altitude corrected for dip), a correction is taken from the table. 
Thi~ correction is to be applied to the sextant altitude in addition to the corrections for standard conditions 
1for the Sun, stars and planets from page A2 and for the Moon from pages xxxiv and xxxv). 



THE 

NAUTICAL ALMANAC 

FOR TRAINING PURPOSES ONLY 
(COPY OF 1981 ALMANAC FOR COAST GUARD LICENSE EXAMS) 

WASHINGTON: 

Issued by the 
Nautical Almanac Office 

United States 
Naval Observatory 

under the 
authority of the 

Secretary of the Navy 

LONDON: 

Issued by 
Her Majesty's 

Nautical Almanac Office 
by order 

of the 
Secretary of State 

for Defence 

U.S. GOVERNMENT PIUNTING OFFICE 

WASHINGTON 

For sale by the Superintendent or Documents, U .s. Uovemmeut Printing Office 
Washington, D.C. 204-0'2 

Stock Number 040-000--0041&-l 



UNITED STATES EDITION 

!<'or sale by the 

Superintendent of Documents 

U.S. GOVERNMENT PRINTING OFFICE 

Washington, D.C. 20402 

UNITED KINGDOM EDITION 

Published by 

HER MAJESTY'S STATIONERY OFFICE 

To be purchased from 

49 High Holborn, London w.c.1 



PREFACE 

The British and American editions of The Nautical Almanac, which are identical in 
content, are produced jointly by H. M. Nautical Almanac Office, Royal Greenwich 
Observatory, under the supervision of the Superintendent, and by the Nautical 
Almanac Office, United States Naval Observatory, under the supervision of P. K. 
Seidelmann and P. M. J aniczek, to the general requirements of the Roya~ Navy and 
of the United States Navy. The Almanac is printed separately in the United Kingdom 
and in the United States of America. 

The data in this Almanac can be made available, in a form suitable for direct photo­
graphic reproduction, to the appropriate almanac-producing agency in any country; 
language changes in the headings of the ephemeral pages can be introduced, if desired, 
during reproduction. Under this arrangement, this Almanac, with minor modifications 
and changes of language, has been adopted for the Brazilian, Danish, Greek, Indian, 
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F. GRAHAM SMITH, 
Director, 

Royal Greenwich Observatory, 
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JOSEPH C. SMITH, 
Captain, U.S. Navy, 

Superintendent, U.S. Naval Observatory, 
Washington, D.C. 20390, 
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4 CALENDAR, 

RELIGIOUS CALENDARS 

Epiphany 
Septuagesima Sunday ... 
Quinquagesima Sunday 
Ash Wednesday ... 
Quadragesima Sunday ... 
Palm Sunday 
Good Friday 
Easter Day 

Jan. 6 
Feb. 15 
Mar. I 

Mar. 4 
Mar. 8 
Apr. 12 
Apr. 17 
Apr. 19 

Passover, First day of (Pesach)... Apr. 19 
Feast of Weeks (Shcbuoth) ... June 8 
Jewish New Year 5742 (Rosh Hashanah) Sept. 29 

Low Sunday 
Rogation Sunday 
Ascension Day-Holy Thursday 
Whit Sunday-Pentecost 
Trinity Sunday .. . 
Corpus Christi .. . 
First Sunday in Advent 
Christmas Day ... 

Day of Atonement (Yorn Kippur) 
Tabernacles, First day of (Succoth) 

Apr. 26 
May 24 
May 28 
June 7 
June 14 
June 18 
Nov. 29 
Dec. 25 

Oct. 8 
Oct. 13 

hlamic New Year (1402) . . . Oct. 30 Ramadan, First day of (tabular) ... July 3 

CIVIL CALENDAR-UNITED KINGDOM 

Accession of Queen Elizabeth II 
St. David (Wales) 
Commonwealth Day ... 
St. Patrick (Ireland) 

Birthday of Prince Philip, Duke of 
Edinburgh 

The Queen's Official Birthday ... 
Remembrance Sunday ... 

Birthday of Queen Elizabeth II 
St. George (England) 
Coronation Day ... 

Feb. 6 
Mar. I 
Mar. 9 
Mar. 17 
Apr. 21 
Apr. 23 
June 2 

Birthday of the Prince of Wales 
St: Andrew (Scotland) ... 

June IO 
June 13 
Nov. 8 
Nov. 14 

.'.. Nov. 30 

Bank Holidays in England and Wales-Jan. 1, Apr. 20, May 4, May 25, Aug. 31, Dec. 26 
Northern Ireland-Jan. 1, Mar. 17, Apr. 20, May 4, May 25, July 13, Aug. 31, Dec. 26 

Scotland-Jan. 1, Jan. 2, Apr. 17, May 4, May 25, Aug. 3, Dec. 25, Dec. 26 

CIVIL CALENDAR-UNITED STATES OF AMERICA 

New Year's Day 
Lincoln's Birthday 
Washington's Birthday 
Mem,orial Day ... 
Independence Day 

New Moon 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

d h m 

6 07 24 
4 22 14 
6 IO 31 
4 20 19 
4 04 19 
2 II 32 
I 19 03 

31 03 52 
29 I4 43 
28 04 07 
27 20 13 
26 14 38 
26 IO IO 

Jan. 1 
Feb. 12 
Feb. 16 
May 25 
July 4 

Labor Day 
Columbus Day 
Election Day (in certain States) 
Veterans Day ... 
Thanksgiving Day 

Sept. 7 
Oct. 12 
Nov. 3 
Nov. II 

... Nov. 26 

PHASES OF THE MOON 

First Quarter 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

d h m 

13 IO IO 

II 17 49 
13 OI 50 
II II II 

IO 22 22 

9 II 33 
9 02 39 
7 19 26 
6 13 26 
6 07 45 
5 01 09 
4 16 22 

Full Moon 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

d h m 

20 07 39 
18 22 58 
20 15 22 
19 07 59 
19 00 04 
17 15 04 
17 04 39 
15 16 37 
14 03 09 
13 12 49 
II 22 26 
II 08 41 

Last Quarter 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

d h m 

28 04 19 
27 01 14 
28 19 34 
27 IO 14 
26 21 00 

25 04 25 
24 09 40 
22 14 16 
20 19 47 
20 03 40 
18 14 54 
18 05 47 



Day 
JAN. 

of ... Month ., 
u 
~ 

I Th. 
2 F. 
3 s. 
4 &. 
5 M. 

6 Tu. 
7 w. 
8 Th. 
9 F. 

J 

CALENDAR, 5 

DAYS OF THE WEEK AND DAYS OF THE YEAR 

FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 
---... ... ... ... ... ... 1 11 ... ... ... ., .. ., :a ., :;i ll 

.. CJ :a ., .. .. .. ., .. u .. ., :;i u "' u ., "' CJ u "' .. " ~ 
u "' u rl u 

~ 
u 

~ 
u 

~ 
., 

~ 
u 

~ ~ ~ ~ ~ 
u 

~ ~ 
u 

~ ~ 
u 

>- >- >- >- >- >- >- >-
-

1 i,. 32 &. 6o W. 91 F. 121 M. 152 W. 182 S. 213 Tu. 244 Th. 274 i,. 305 Tu. 335 
2 M. 33 M. 6l. Th. 92 S. 122 Tu. 15~ Th. 183 e. 214 W. 245 F. 275 M. 3o6 W. 336 
3 Tu. 34 Tu. 62 F. 93 i,. 123 W. 154 F. 184 M. 215 Th. 246 S. 276 Tu. 307 Th. 337 
4 W. 35 W. 63 S. 94 M. 124 Th. 1$5 S. 185 Tu. 216 F. 247 i,. 277 W. 308 F. 338 
5 Th. 3,9- Th. 64 &. 95 Tu. 125 F. 156 &. 186 W. 217 S. 248 M. 278 Th. 309 S. 339 

6 F. 37 F. 65 M. 96 W. 126 S. 157 M. 187 Th. 218 &. 249 Tu. 279 F. 310 iii. 340 
7 S. 38 S. 66 Tu. 97 Th. 127 6. 158 Tu. 188 F. 219 M. 250 W. 280 S. 3n M. 341 
8 i,. 39 i,. 67 W. w! F. 128 M. 159 W. 189 S. 220 Tu. 251 Th. 281 6. 312 Tu. 342 
9 M. 40 M. 68 Th. 99 S. 129 Tu. 1~ Th. 190 &. 221 W. 252 F. 282 M. 313 W. 343 

IO S. ro Tu. 41 Tu. 69 F. 100 i,. 130 W. 161 F. 191 M. 222 Th. 253 S. 283 Tu. 314 Th. 344 

II i,. II W. 42 W. 70 S. 101 M. 131 Th. 162 S. 192 Tu. 223 F. 254 i,. 284 W. 315 F. 345 
12 M. 12 Th. 4l Th. 71 fi,. 102 Tu. 132 F. 163 191. 193 W. 224 S. 255 M. 285 Th. 316 S. 346 
13 Tu. 13 F. 44 F. 72 M. 103 W. 133 S. 164 M. 194 Th. 225 i,. 256 Tu. 286 F. 317 i,. 347 
14 W. 14 S. 45 S. 73 Tu. 104 Th. 134 6. 165 Tu. 195 F. 226 M. 257 W. 287 S. 318 M. 348 
15 Th. 15 i,. 46 fi,. 74 W. 105 F. 135 M. 166 W. 196 S. 227 Tu. 258 Th. 288 i,. 319 Tu. 349 

16 F. 16 M. 47 M. 75 Th. ro6 S. 136 Tu. 167 Th. 197 &. 228 W. 259 F. 289 M. 320 W. 350 
17 S. 17 Tu. 48 Tu. 76 F. 107 6. 137 W. 168 F. 198 M. 229 Th. 26o S. 290 Tu. 321 Th. 351 
18 i,. 18 W. 49 W. 77 S. 108 M. 13,8 Th. 169 S. 199 Tu. 230 F. 261 I&. 291 W. 322 F. 352 
19 M. 19 Th. 50 Th. 78 fi,. 109• Tu. 1J2_ F. 170 &. 200 W. 231 S. 262 i M. 292 Th. 323 S. 353 
20 Tu. 20 F. 51 F. 79 M. no W. 14S S. 171 M. 201 Th. 232 6. 263 '. Tu. 293 F. 324 6. 354 

I 
21 W. 21 S. 52 S. 80 Tu. 1 II Th. 141 6. 172 Tu. 202 F. 233 M. 264 ! W. 294 S. 325 M. 355 
22 Th. 22 i,. 53 fi,. 81 W. 112 F. 1~ M. 173. W. 203 S. 234 Tu. 265 i Th. 295 &. 326 Tu. 356 
23 F. 23 M. 54 M. 82 Th.113 S. 143 Tu. 174 Th. 204 $9. 235 W. 266 i F. 296 M. 327 W. 357 
24 S. 24 Tu. 55 Tu. 83 F. l 14 $9. 144 W. 175 F. 205 M. 236 Th. 267; S. 297 Tu. 328 Th. 358 
25 ~- 25 W. 56 W. Si S. 115 M. 145 Th. 176 S. 206 Tu. 237 F. 268 / $9. 298 W. 329 F. 359 

26 M. 26 Th. 57 Th. 85 &. I 16 Tu. 14~ F. 177 6. 207 W. 238 S. 269; M. 299 Th. 330 S. 36o 
27 Tu. 27 F. 58 F. 86 M. 117 W. 147 S. 178 M. 208 Th. 239 &. 270. Tu. 300 F. 331 i,. 361 
28 W. 28 S. 59 S. 87 Tu. II8 Th. 148 fl,. 179 Tu. 209 F. 240 M. 271 W. 301 S. 332 M. 362 
29 Th. 29 ifi. 88 W. u9 F. 149 M. 180 W. 210 S. 241 Tu. 272 Th. 302 i,. 333 Tu. 363 
30 F. 30 M. 89 Th. 120 S. 150 Tu. 181 Th. 2u fi,. 242 W. 273 F. 303 M. 334 W. 364 

31 S. 31 Tu. 90 i,. 151 F. 212 M. 243 ! S. 304 Th. 365 

ECLIPSES 

There an: three eclipses, two of the Sun and one of the Moon. 

r. An Annular Hclipsc of the Sun, February 4-5. Scc rnap on pnge fi. The cclip~c hci.tillH 111 4,t "J" 11!1" 

and ends at 5d ooh 49m; the annular phase begins at 4,t 20h 33m end ends at 4.t ;qh 44m. Tlir m11ximurn d11ratin11 
of the annular phase is rm I I'. 

2. A Partial Eclipse of the Moon, July 17. The eclipse begins at 03h 25m and ends at o6h 09m. It is 
visible from Africa except the north-eastern part, south-western Europe, the Atlantic Ocean, Antarctica, South 
America, North America except the north-western part, the eastern Pacific Ocean and New Zealand. At the 
time of maximum eclipse 0·55 of the Moon's diameter is obscured. 

3. A Total Eclipse of the Sun, July 31. Sec map on page 7. The eclipse begins at 01h um and ends at 
o6h 2010 ; the total phase begins at 02h 18m and ends at 05h 14m. The maximum duration of the total phase is 
2m 02•. 



6 ANNULAR ECLIPSE OF FEBRUARY 4-5 
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The principal features shown on the above diagrams are: the paths of total and 
annular eclipses; the northern and southern limits of partial cclipi;e; the sunrise 
and sunset curves : and contour lines showing the time of middle of c;clip8c and 
the semi-duration of partial eclipse. The times of beginning and end of partial 
eclipse at any place can be found by applying the semi-duration to the time of 
middle of the eclipse, both being interpolated for that place from the contour lines. 
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SOLAR ECLIPSE DIAGRAMS 

For total and annular eclipses the mid-times of the total and annular pha~es arc 
generally within 5 minutes of those given for the midJk of eclipse ; but scmi­
durations, which depend on the precise position relative to the path, are not given. 
Further details of the paths and times of central eclipse arc given in the As1ro1111111i.-11/ 
Almanac. 
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8 PLANET NOTES, 

VISIBILITY OF PLANETS 

VENUS is a brilliant object in the morning sky from 
the beginning of the year until mid-February (when it 
becomes too close to the Sun for observation), and in 
the evening sky from late May until the end of the year. 
Venus is in conjunction with Mercury on June 9, with 
Saturn on August 25 and Jupiter on August 28. 

MARS is visible as a reddish object in Capricornus 
shortly after sunset in January; it then becomes too 
close to the Sun for observation until early in June, 
when it can be seen in Taurus. The western elongation 
gradually increases while it moves through Taurus 
(passing 6'' N. of Aldebaran on June 19), Gemini 
rpassing 6'· S. of Pollux on August 23), Cancer, Leo 
(pa;sing (··r N. of Regulus on October 19), and into 
Virgo in early December. Mars is in conjunction with 
Mercury on January 23 and February IO. 

J Ul'ITER and SATURN both rise at about midnight 
at the beginning of the year and arc at opposition on 
March 26 and March 27 respectively, when they can 
both be seen throughout the night. From late June 
until late September they are visible only in the evening 
sky, and then become too close to the Sun for observa­
tion. They can be seen only in the morning sky from late 
October until the end of the year. Both planets remain 
in Virgo throughout the year, and are in conjunction 
with each other on January 14, February 19 and July 30. 
Jupiter is in conjunction with Venus on August 28, and 
Mercury on September 13 and November 6, while 
Saturn is in conjunction with Venus on August 25 and 
Mercury on September 10. 

MERCURY can only be seen low in the east before 
sunrise, or low in the west after sunset (about the time 
of beginning or end of civil twilight). It is visible in the 
mornings between the following approximate dates: 
February 23 (·1 1·9) to April 20 (-1·1), June 30 
(: 2·2) to August 2 (--1·4), October 25 (+1·1) to 
November 24 ( · 0·7); the planet is brighter at the end 
of each period. It is visible in the evenings between the 
following approximate dates: January 15 ( --0·9) to 
February 12 ( I 1·5), May 5 ( I'4)to June 14 ( I 2·3), 
August 19 ( 0·9) to October 13 ( I· 1 ·7 ), December 26 
( -0·7) to December 31 ( -07); the planet is brighter 
at the beginning of each period. The figures in paren­
theses are the magnitudes. 

PLANET DIAGRAM 

General Description. The diagram on the opposite 
page shows, in graphical form for any date during the 
year, the local mean time of meridian passage of the 
Sun, of the five planets Mercury, Venus, Mars, Jupiter, 
and Saturn, and of each 30" of S.H.A.; intermediate 
lines, corresponding to particular stars, may be drnwn 
in by the user i.f he so desires. It is intended to provid~· 
a general picture of the availability of planets and stars 
for observation. 

On each side of the line marking the time of meridian 
passage of the Sun a band, 45m wide, is shaded to 
indicate that planets and most stars crossing the 
meridian within 45m of the Sun are too close to the Sun 
for observation. 
Method of use and interpretation. For any date the 
diagram provides immediately the local mean times of 
meridian passage of the Sun, planets and stars, and 
thus the following information: 

(a) whether a planet or star is too close to the Sun 
for observation; 

(b) some indication of its position in the sky, 
especially during twilight; 

(c) the proximity of other planets. 
When the meridian passage of an outer planet occurs 

at midnight the body is in opposition to the Sun and is 
visible all night; a planet may then be observable during 
both morning and evening twilights. As the time of 
meridian passage decreases, the body eventually ceases 
to be observable in the morning, but its altitude above 
the eastern horizon at sunset gradually increases; this 
continues until the body is on the meridian during 
evening twilight. From then onwards the body is 
observable above the western horizon and its altitude at 
sunset gradually decreases; eventually the body be­
comes too close to the Sun for observation. When the 
body again becomes visible it is seen low in the east 
during morning twilight; its altitude at sunrise in­
creases until meridian passage occurs during morning 
twilight. Then, as the time of meridian passage 
decreases to oh, the body is observable in the west 
during morning twilight with a gradually decreasing 
altitude, until it once again reaches opposition. 

DO NOT CONFUSE 

Jupiter with Saturn from the beginning of the year 
until mid-September; Jupiter is always the brighter 
object. 

Mercury with Mars in late January when Mercury is 
the brighter object, and again in early February when 
it is only slightly brighter. The reddish tint of Mars 
should assist in its identification. 

Venus with Mercury in early June, and with Saturn 
and Jupiter in late August; on all occasions Venus is 
the brighter object. 

Mercury with Saturn in early September when 
Mercury is the brighter object, and with Jupiter 
in mid-September and early November; on both 
occasions Mercury is fainter than Jupiter. 
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JANUARY 1, 2, 3 (THURS., FRI., SAT.) 

ARIES VENUS -3.4 MARS +1.4 JUPITER -1.6 SATURN +1.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 

d h ' 0 ' 0 ' 0 ' . ' . ' . ' . ' . ' . . ' 100 100 33.4 204 26.5 521 57.7 157 14.8 521 04.5 271 18.5 5 2 33.9 270 54.0 5 l 36.0 Acomar 315 36.9 540 23.2 
01 115 35.9 219 25.6 58.l 172 15.2 04.1 286 20.8 34.0 285 56.4 36.l Achernar 335 45.0 557 20.4 
02 130 38.4 234 24.7 58.5 187 15.6 03.6 301 23.1 34.1 300 58.8 36.l Acrux 173 36.9 562 59.3 
03 145 40.8 249 23.9 .. 58.9 202 16.l .. 03.2 316 25.4 .. 34.l 316 01.2 . . 36.l Adhara 255 31.6 528 56.8 
04 160 43.3 264 23.0 59.3 217 16.5 02.8 331 27.7 34.2 331 03.6 36.l Aldebaran 291 17.5 Nl6 28.2 
05 175 45.8 279 22.l 21 59.7 232 16.9 02.3 346 30.0 34.2 346 06.0 36.l 
06 190 48.2 294 21.2 S22 00.l 247 17.3 S21 01.9 1 32.3 5 2 34.3 l 08.4 S l 36.2 Alioth 166 42.4 N56 03.6 
07 205 50.7 309 20.3 00.5 262 17.7 01.5 16 34.6 34.4 16 10.8 36.2 Alkaid 153 18.5 N49 24.3 

T 08 220 53.l 324 19.5 00.9 277 18.l 01.0 31 36.9 34.4 31 13.l 36.2 Al Na'ir 28 15.0 547 03.4 
H 09 235 55.6 339 18.6 .. 01.2 292 18.5 .. 00.6 46 39.2 .. 34.5 46 15.5 . . 36.2 Alnilam 276 11.l 5 l 12.9 
lJ 10 250 58.1 354 17.7 01.6 307 19.0 21 00.2 61 41.5 34.5 61 17.9 36.2 Alphard 218 20.1 S 8 34.5 
R 11 266 00.5 9 16.8 02.0 322 19.4 20 59.7 76 43.7 34.6 76 20.3 36.3 
s 12 281 03.0 24 15.9 S22 02.4 337 19.8 520 59.3 91 46.0 S 2 34.7 91 22.7 5 l 36.3 Alphecca 126 32.2 N26 46.7 
0 13 296 05.5 39 15.l 02.8 352 20.2 58.9 106 48.3 34.7 106 25.1 36.3 Alpheratz 358 09.2 N28 59.2 
A 14 311 07.9 54 14.2 03.2 7 20.6 58.4 121 50.6 34.8 121 27.5 36.3 Altair 62 32.7 N 8 49.l 
y 15 326 10.4 69 13.3 .. 03.6 22 21.0 .. 58.0 136 52.9 .. 34.8 136 29.9 .. 36.3 Ankaa 353 40.l 542 24. 9 

16 341 12.9 84 12.4 03.9 37 21.4 57.6 151 55.2 34.9 151 32.3 36.4 Antares 112 56.9 S26 23.3 
17 356 15.3 99 11.5 04.3 52 21.9 57.1 166 57.5 35.0 166 34.6 36.4 
18 11 17.8 114 10.6 522 04.7 6 7 22.3 520 56. 7 181 59.8 S 2 35.0 181 37.0 S l 36.4 Arcturus 146 18.4 Nl9 16.9 
19 26 20.3 129 09.8 05.l 82 22.7 56.3 197 02.l 35.l 196 39.4 36.4 Atria 108 21.5 S68 59.4 
20 41 22.7 144 08.9 05.5 97 23.l 55.8 212 04.4 35.l 211 41.8 36.4 Avior 234 27 .5 S59 26.8 
21 56 25.2 159 08.0 .. 05.8 112 23.5 .. 55.4 227 06.7 .. 35.2 226 44.2 .. 36.4 Bellatrix 278 58.2 N 6 19.9 
22 71 27.6 174 07.l 06.2 127 23.9 54.9 242 09.0 35.3 241 46.6 36.5 Betelgeuse 271 27.7 N 7 24.1 
23 86 30.l 189 06.2 06.6 142 24.4 54.5 257 11.3 35.3 256 49.0 36.5 

200 101 32.6 204 05.3 S22 07.0 157 24.8 S20 54.l 272 13.6 S 2 35.4 271 51.4 S l 36.5 Canopus 264 06.6 S52 41.2 
01 116 35.0 219 04.4 07.3 172 25.2 53.6 287 15.9 35.4 286 53.8 36.5 Capella 281 10.6 N45 58.8 
02 131 37.5 234 03.5 07.7 187 25.6 53.2 302 18.2 35.5 301 56.2 36.5 Deneb 49 48.7 N45 12.9 
03 146 40.0 249 02.7 .. 08.l 202 26.0 .. 52.7 317 20.5 .. 35.6 316 58.5 .. 36.6 Denebola 182 58.8 Nl4 40.7 
04 161 42.4 264 01.8 08.4 217 26.4 52.3 332 22.8 35.6 332 00.9 36.6 Diphda 349 20.7 S18 05.7 
05 176 44.9 279 00.9 08.8 232 26.9 51.9 347 25.l 35.7 347 03.3 36.6 
06 191 47.4 294 00.0 S22 09.2 247 27.3 S20 51.4 2 27.4 S 2 35.7 2 05.7 S l 36.6 Dubhe 194 21.6 N61 51.0 
07 206 49.8 308 59.l 09.5 262 27.7 51.0 17 29.7 35.8 17 08.l 36.6 Elnath 278 43.5 N28 35.5 
08 221 52.3 323 58.2 09.9 277 28.1 50.5 32 32.0 35.8 32 10.5 36.6 Eltanin 90 58.2 N51 29.5 

F 09 236 54.7 338 57.3 .. 10.3 292 28.5 .. 50.1 47 34.3 .. 35.9 47 12.9 .. 36.7 Enif 34 11.6 N 9 47.3 
R 10 251 57.2 353 56.4 10.6 307 29.0 49.6 62 36.6 36.0 62 15.3 36.7 Fomalhaut 15 51.4 S29 43.6 
I 11 266 59.7 8 55.6 11.0 322 29.4 49.2 77 38.9 36.0 77 17.7 36.7 
D 12 282 02.l 23 54.7 S22 11.3 337 29.8 S20 48.8 92 41.2 S 2 36.l 92 20.1 S 1 36.7 Gacrux 172 28.4 S57 00.0 
A 13 297 04.6 38 53.8 11.7 352 30.2 48.3 107 43.5 36.l 107 22.5 36.7 Gienah 176 17.7 S17 26.0 
y 14 312 07.1 53 52.9 12.1 7 30.6 47.9 122 45.8 36.2 122 24.9 36.8 Hadar 149 23.3 560 16.5 

15 327 09.5 68 52.0 .. 12.4 22 31.l .. 47.4 137 48.l .. 36.2 137 27.3 . . 36.8 Hamal 328 28.6 N23 22.4 
16 342 12.0 83 51.1 12.8 37 31.5 47.0 152 50.4 36.3 152 29.6 36.8 Kaus Aust. 84 17.0 S34 23.6 
17 357 14.5 98 50.2 13.l 52 31.9 46.5 167 52.7 36.4 167 32.0 36.8 
18 12 16.9 113 49.3 S22 13.5 67 32.3 S20 46.l 182 55.0 S 2 36.4 182 34.4 S l 36.8 Kochab 137 19.8 N74 13.8 
19 27 19.4 128 48.4 13.8 82 32.7 45.6 197 57.3 36.5 197 36.8 36.8 Markab 14 03.1 Nl5 06.2 
20 42 21.9 143 47.5 14.2 97 33.l 45.2 212 59.6 36.5 212 39.2 36.9 Menkar 314 40.7 N 4 00.8 
21 57 24.3 158 46.6 .. 14.5 112 33.6 .. 44.7 228 01.9 .. 36.6 227 41.6 . . 36.9 Menkent 148 36.9 S36 16.3 
22 72 26.8 173 45.7 14.9 127 34.0 44.3 243 04.3 36.6 242 44.0 36.9 Miaplacidus 221 44.l 569 38.2 
23 87 29.2 188 44.9 15.2 142 34.4 43.9 258 06.6 36.7 257 46.4 36.9 

300 102 31.7 203 44.0 S22 15.6 157 34.8 S20 43.4 273 08.9 S 2 36.8 272 48.8 S l 36.9 Mirfak 309 15.5 N49 47.7 
01 117 34.2 218 43.l 15.9 172 35.3 43.0 288 11.2 36.8 287 51.2 36.9 Nunki 76 29.3 S26 19.2 
02 132 36.6 233 42.2 16.2 187 35.7 42.5 303 13.5 36.9 302 53.6 37.0 Peacock 53 58.7 S56 47.9 
03 147 39.1 248 41.3 .. 16.6 202 36.l .. 42.l 318 15.8 .. 36.9 317 56.0 . . 37.0 Pollux 243 57.6 N28 04.3 
04 162 41.6 263 40.4 16.9 217 36.5 41.6 333 18.1 37.0 332 58.4 37.0 Procyon 245 25.3 N 5 16.4 
05 177 44.0 278 39.5 17.3 232 36.9 41.2 348 20.4 37.0 348 00.8 37.0 
06 192 46.5 293 38.6 S22 17.6 247 37.4 S20 40.7 3 22.7 S 2 37.1 3 03.2 S 1 37.0 Rasalhague 96 29.7 Nl2 34.5 
07 207 49.0 308 37.7 17.9 262 37.8 40.3 18 25.0 37.l 18 05.6 37.0 Regulus 208 09.6 Nl2 03.6 

s 08 222 51.4 323 36.8 18.3 277 38.2 39.8 33 27.3 37.2 33 08.0 37.1 Rigel 281 35.5 S 8 13.5 
A 09 237 53.9 338 35.9 .. 18.6 292 38.6 .. 39.3 48 29.6 .. 37.2 48 10.4 .. 37.l Rigil Kent. 140 25.9 560 45.0 
T 10 252 56.4 353 35.0 18.9 307 39.0 38.9 63 31.9 37.3 63 12.8 37.l Sabik 102 41.2 S15 42.0 
u 11 267 58.8 8 34.l 19.3 322 39.5 38.4 78 34.2 37.4 78 15.2 37.l 
R 12 283 01.3 23 33.2 S22 19.6 337 39.9 S20 38.0 93 36.6 S 2 37.4 93 17.5 S l 37.l Schedar 350 08.8 N56 26.2 
D 13 298 03.7 38 32.3 19.9 352 40.3 37.5 108 38.9 37.5 108 19.9 37.l Shaula 96 55.9 S37 05.3 
A 14 313 06.2 53 31.4 20.3 7 40.7 37.l 123 41.2 37.5 123 22.3 37.2 Sirius 258 55.2 S16 41.5 
y 15 328 08.7 68 30.5 .. 20.6 22 41.2 .. 36.6 138 43.5 .. 37.6 138 24.7 . . 37.2 Spica 158 57.4 S11 03.6 

16 343 11.l 83 29.6 20.9 37 41.6 36.2 153 45.8 37.6 153 27.l 37.2 Suhail 223 10.2 543 21.2 
17 358 13.6 98 28.7 21.3 52 42.0 35.7 168 48.l 37.7 168 29.5 37.2 
18 13 16.l 113 27.8 S22 21.6 67 42.4 S20 35.3 183 50.4 S 2 37.7 183 31.9 S l 37.2 Vega 80 56.l N38 46.0 
19 28 18.5 128 26.9 21.9 82 42.9 34.8 198 52.7 37.8 198 34.3 37.2 Zuben'ubi 137 33.0 S15 57.6 
20 43 21.0 143 26.0 22.2 97 43.3 34.3 213 55.0 37.8 213 36.7 37.2 S.HA Mer. Pon. 21 58 23.5 158 25.l .. 22.5 112 43.7 .. 33.9 228 57.3 .. 37.9 228 39.1 .. 37.3 . ' h m 
22 73 25.9 173 24.2 22.9 17.7 44.1 33.4 243 59.7 37.9 243 41.5 37.3 Venus 102 32.8 10 24 
23 88 28.4 188 23.3 23.2 142 44.5 33.0 259 02.0 38.0 258 43.9 37.3 Mars 55 52.2 13 30 

h m Jupiter 170 41.0 5 50 
Mer Poss. 17 11.0 V -0.9 d 0.4 V 0.4 d 0.4 V 2.3 d 0.1 V 2.4 d 0.0 Saturn 170 18.8 5 52 
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Twilight 
SUN MOON Lot. 

Moonrise 

Naut. Civil Sunrise 1 2 3 4 
G.M.T.1---------'--------------4----1-_;.;=.;"--<--':;;;..;.;'-1---1----":__-__;;;_. __ ;..._ ___ _ 

d H.P. h m h m 

d h 

1~ 
02 
03 
04 
05 

06 
07 

T 08 
H 09 
u 10 
R 11 
s 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

200 
01 
02 
03 
04 
05 

06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

3~ 
02 
03 
04 
05 

06 
07 

s 08 
A 09 
T 10 
u 11 
R 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

G.H.A. Dec. 

179 08.9 S23 01.5 
194 08.6 01.3 
209 08.3 01.1 
224 08.0 · · 00.9 
239 07.7 00.7 
254 07.4 00.5 

269 07 .1 S23 00.3 
284 06.8 23 00.l 
299 06.5 22 59.9 
314 06.2 · · 59.7 
329 05.9 59.5 
344 05.6 59.3 

359 05.3 S22 59.1 
14 05.0 58.8 
29 04.7 58.6 
44 04.4 · · 58.4 
59 04.1 58.2 
74 03.8 58.0 

89 03.5 S22 57.8 
104 03.2 57.6 
119 02.9 57.3 
134 02.7 · · 57.l 
149 02.4 56.9 
164 02.1 56.7 

179 01.8 S22 56.5 
194 01.5 56.3 
209 01.2 56.0 
224 00.9 · · 55.8 
239 00.6 55.6 
254 00.3 55.4 

269 00.0 S22 55.l 
283 59.7 54.9 
298 59.4 54.7 
313 59.l · · 54.5 
328 58.8 54.2 
343 58.6 54.0 

358 58.3 S22 53.8 
13 58.0 53.6 
28 57.7 53.3 
43 57 .4 · · 53.l 
58 57.l 52.9 
73 56.8 52.6 

88 56.5 S22 52.4 
103 56.2 52.2 
118 55.9 51.9 
133 55.6 · · 51.7 
148 55.4 51.5 
163 55.l 51.2 

178 54.8 S22 51.0 
193 54.5 50.7 
208 54.2 50.5 
223 53. 9 · · 50.3 
238 53.6 50.0 
253 53.3 49.8 

268 53.0 S22 49.5 
283 52. 7 49.3 
298 52.5 49.0 
313 52.2 · · 48.8 
328 51.9 48.6 
343 51.6 48.3 

358 51.3 S22 48.l 
13 51.0 47.8 
28 50.7 47.6 
43 50.4 · · 47.3 
58 50.2 47.l 
73 49.9 46.8 

ea 49.6 s22 46.6 
103 49.3 46.3 
118 49.0 46.0 
133 48. 7 · · 45.8 
148 48.4 45. i; 
163 48.l 45.3 

S.D. 16.3 d o i 

G.H.A. V Dec. 

241 12.2 14.7 S 9 54.2 
255 45.9 14.8 10 03.3 
270 19.7 14.7 10 12.3 
284 53.4 14.6 10 21.3 
299 27 .0 14.6 10 30.3 
314 00.6 14.6 10 39.2 

328 34.2 14.6 S10 48.l 
343 07.8 14.5 10 57.0 
357 41.3 14.4 11 05.8 

12 14.7 14.4 11 14.6 
26 48.l 14.4 11 23.3 
41 21.5 14.4 11 32.0 

55 54.9 14.2 S11 40.6 
70 28.l 14.3 11 49.2 
85 01.4 14.2 11 57.8 
99 34.6 14.l 12 06.3 

114 07.7 14.l 12 14.7 
128 40.8 14.l 12 23.2 

143 13.9 14.0 S12 31.5 
157 46.9 14.0 12 39.8 
172 19.9 13.9 12 48.1 
186 52.8 13.9 12 56.3 
201 25.7 13.8 13 04.5 
215 58.5 13.8 13 12.6 

230 31.3 13.7 S13 20.6 
245 04.0 13.7 13 28.6 
259 36.7 13.6 13 36.6 
274 09.3 13.6 13 44.5 
288 41.9 13.5 13 52.3 
303 14.4 13.5 14 00.1 

317 46.9 13.4 S14 07.8 
332 19.3 13.4 14 15.5 
346 51.7 13.3 14 23.l 

l 24.0 13.2 14 30.7 
15 56.2 13.2 14 38.2 
30 28.4 13.2 14 45.6 

45 00.6 B.l S14 53.0 
59 32.7 13.0 15 00.3 
74 04.7 13.0 15 07.5 
88 36.7 12.9 15 14.7 

103 08.6 12.9 15 21.9 
117 40.5 12.8 15 28.9 

132 12.3 12.s Sl 5 35.9 
146 44.l 12 7 15 42.8 
161 15.8 12.7 15 49.7 
175 47.5 12.6 15 56.5 
190 19.l 12.5 16 03.2 
204 50.6 12.5 16 09. 9 

219 22.l 12.4 S16 16.5 
233 53.5 12.4 16 23.0 
248 24.9 12.3 16 29.4 
262 56.2 12.2 16 35.8 
277 27 .4 12.2 16 42.l 
291 58.6 12.2 16 48.4 

306 29.8 12.0 S16 54.5 
321 00.8 12 1 17 00.6 
335 31.9 11.9 17 06.6 
350 02.8 I l.9 17 12.5 

4 33.7 11.? 17 18.4 
19 04.6 l 1.8 17 24.2 

33 35.4 11.1 S17 29.9 
48 06.l 11.7 17 35.5 
62 36.8 11 6 17 41.0 
77 07.4 11.b 17 46.5 
91 38.0 11.5 17 51.8 

106 08.5 11.4 17 57.l 

120 38.9 11.4 S18 02.4 
135 09.3 11.3 18 07.5 
149 39.6 11.3 18 12.5 
164 09.9 11.2 18 17 .5 
178 40.l 11.2 18 22.4 
193 10.3 111 18 27.l 

s.o. 14.8 14.9 

9.1 54.3 
9.0 54.3 
9.0 54.3 
9.0 54.3 
8.9 54.3 
8.9 54.3 

8.9 54.3 
8.8 54.3 
8.8 54.3 
8.7 54.3 
8.7 54.3 
8.6 54.4 
8.6 54.4 
8.6 54.4 
8.5 54.4 
8.4 54.4 
8.5 54.4 
8.3 54.4 

8.3 54.4 
8.3 54.4 
8.2 54.5 
8.2 54.5 
8.1 54.5 
8.0 54.5 

8.0 54.5 
8.0 54.5 
7.9 54.5 
7.8 54.5 
7.8 54.6 
7.7 54.6 

o h m 

N 72 08 23 

N 70 08 04 
68 07 49 
66 07 37 
64 07 26 
62 07 17 
60 07 09 

N 58 07 02 
56 06 56 
54 06 50 
52 06 44 
50 06 39 
45 06 28 

N 40 06 18 
35 06 09 
30 06 00 
20 05 44 

N 10 05 28 
0 05 12 

S 10 04 53. 
20 04 31 
30 04 03 
35 03 44 
40 03 22 
45 02 52 

S 50 02 09 
52 01 43 
54 01 03 
56 Ill/ 
58 fill 

S 60 Ill/ 

h m 

10 40 

09 48 
09 16 
08 52 
08 34 
08 18 
08 05 

07 54 
07 44 
07 36 
07 28 
07 20 
07 05 

06 52 
06 40 
06 30 
06 12 
05 55 
05 38 

05 20 
05 00 
04 36 
04 21 
04 03 
03 41 

03 12 
02 58 
02 41 
02 19 
01 52 
01 09 

h m 

Ill 

Ill 
Ill 

10 26 
09 49 
09 22 
09 02 

08 45 
08 31 
08 19 
08 08 
07 59 
07 38 

07 22 
07 08 
06 56 
06 36 
06 17 
06 00 

05 43 
05 25 
05 03 
04 50 
04 36 
04 18 

03 56 
03 46 
03 34 
03 20 
03 04 
02 45 

h m 

04 25 

04 06 
03 52 
03 41 
03 31 
03 23 
03 16 

03 10 
03 04 
02 59 
02 55 
02 51 
02 42 

02 35 
02 29 
02 24 
02 15 
02 07 
01 59 

01 52 
01 44 
01 35 
01 30 
01 24 
01 17 

01 09 
01 05 
01 01 
00 57 
00 52 
00 46 

h m 

06 15 

05 45 
05 22 
05 05 
04 51 
04 39 
04 29 

04 20 
04 12 
04 06 
04 00 
03 54 
03 42 

03 33 
03 24 
03 17 
03 04 
02 53 
02 43 

02 33 
02 22 
02 10 
02 03 
01 55 
01 46 

01 35 
01 29 
01 24 
01 17 
01 10 
01 03 

08 31 

07 29 
06 54 
06 29 
06 10 
05 54 
05 41 

05 30 
05 20 
05 12 
05 04 
04 57 
04 42 

04 30 
04 20 
04 11 
03 56 
03 42 
03 30 

03 17 
03 04 
02 49 
02 40 
02 30 
02 19 

02 04 
01 58 
01 51 
01 43 
01 34 
01 23 

-09 25 
08 25 
07 51 
07 26 
07 01 
06 51 

06 37 
06 26 
06 16 
06 07 
05 59 
05 42 

05 28 
05 16 
05 06 
04 48 
04 33 
04 18 

04 04 
03 49 
03 32 
03 21 
03 10 
02 56 

02 40 
02 32 
02 24 
02 14 
02 03 
01 51 

7-7 54.6 1----1-----1---T-w_i1,..lig_h_t_--+ __ __._ __ M_oo..1-ns_e_t_....L. __ _ 

7.6 54.6 lot. Sun1et 
7.6 54.6 1----1-----1-...;C:..:i..:.v..:.il -,-...;N..:.o:..:u;..;.1.4 _ _;1:_~__..;2=--.--"-3-..---4-
7.5 54.6 
7.4 54.6 o h m h m 

7.4 54.7 N 72 111 13 29 

7.3 54.7 N 70 111 14 21 
7.2 54.7 68 Ill 14 53 
7.2 54.7 66 13 42 15 16 
7.2 54. 7 64 14 20 15 35 
7.0 54.7 62 14 46 15 50 
7.0 54.8 60 15 07 16 03 

6.9 54.8 N 58 15 23 16 14 
6.9 54.8 56 15 37 16 24 
6.8 54.8 54 15 50 16 33 
6.7 54.8 52 16 00 16 41 
6.7 54.8 50 16 10 16 48 
6.6 54.9 45 16 30 17 04 

6.5 54.9 N 40 16 46 17 17 
6.4 54.9 35 17 00 17 28 
6.4 54.9 30 17 12 17 38 
6.3 54.9 20 17 33 17 57 
6.3 54.9 N 10 17 51 18 14 
6.1 55.0 0 18 08 18 30 

6.1 55.0 S 10 18 25 18 48 
1,.0 55.0 20 18 43 19 08 
5.9 55.0 30 19 05 19 32 
5.9 55.0 35 19 18 19 47 
5.8 55.l 40 19 32 20 05 
5.7 55.l 45 19 50 20 27 

s.6 55.1 s 50 ;,o 12 20 55 
~.5 55.l 52 20 22 21 10 
5 S 55.l 54 20 34 21 27 
5.3 55.2 56 20 47 21 48 
5.3 55.2 58 21 03 22 15 
S.3 55.2 S 60 21 23 22 57 

h m 

15 46 

16 04 
16 19 
16 32 
16 42 
16 51 
16 59 

17 06 
17 13 
l7 19 
17 24 
17 29 
17 41 

17 51 
18 00 
18 08 
18 24 
18 40 
18 56 

19 15 
19 37 
20 05 
20 23 
20 46 
21 15 

21 59 
22 24 
23 03 

/Ill 

Ill/ 
Ill/ 

h m 

11 37 

11 57 
12 12 
12 25 
12 35 
12 44 
12 52 

12 59 
13 05 
13 11 
13 16 
13 20 
13 30 

13 38 
13 45 
13 51 
14 02 
14 11 
14 20 

14 29 
14 38 
14 49 
14 56 
15 03 
15 11 

15 ;>t 
15 26 
15 JI 
15 37 
15 43 
15 51 

h m 

11 19 

11 51 
12 14 
12 32 
12 47 
13 00 
13 10 

13 20 
13 28 
13 35 
13 42 
13 48 
14 00 

14 11 
14 20 
14 28 
14 42 
14 54 
15 05 

15 17 
15 29 
15 43 
15 51 
16 00 
16 11 

If, '14 
16 JO 
16 37 
16 45 
16 53 
17 03 

h m 

10 40 

11 43 
12 19 
12 44 
13 04 
13 20 
13 34 

13 46 
13 56 
14 05 
14 13 
14 20 
14 35 

14 48 
14 59 
15 09 
15 25 
15 39 
15 53 

16 06 
16 21 
16 37 
16 47 
16 S8 
17 11 

17 27 
17 34 
17 42 
17 52 
18 02 
18 14 

h m 

Ill 

11 30 
12 30 
13 05 
13 30 
13 49 
14 06 

14 19 
14 31 
14 41 
14 51 
14 59 
15 16 

15 31 
15 43 
15 54 
16 12 
16 28 
16 43 

16 58 
17 14 
17 J;> 
17 43 
17 55 
18 O'I 

18 27 
IA l', 
18 4a; 
IR 55 
19 07 
19 21 

5·1 55.21---1---....L.-S-U_N_.,__ __ ,1... __ ...1.. __ M--100L....N--.L...--

5"0 55·2 Eqn. of Time 
S.O 55.3 Doy 
4.9 55.3 oo• 12· 
4.7 55.3 
4.7 55.3 

15.0 

m • 
l 03 24 
2 03 52 
3 04 20 

03 38 
04 06 
04 34 

Mer. 

Pou. 
h m 

12 04 
12 04 
12 05 

Mer. Pou. 
Upper Lower Ag• 

h m 

08 10 
08 54 
09 41 

h m d 

20 32 25 
21 17 26 
22 06 27 

Phase 

(I 
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ARIES VENUS --3.4 MARS +l.4 JUPITER -1.6 SATURN +l.0 STARS 
<,.M.1. 

(i, H,A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. ,, ,, .. .. . ' . ' . ' . ' . ' . . ' . . ' 400 103 30.8 203 22.4 S22 23.5 157 45.0 S20 32.5 274 04.3 5 2 38.1 273 46.3 5 l 37.3 Acomor 315 36.9 540 23.2 
01 l lll 33.3 218 21.5 23.8 172 45.4 32.l 289 06.6 38.1 288 48.7 37.3 Achernar 335 45.0 557 20.4 
02 133 35.8 233 20.6 24.1 187 45.8 31.6 304 08.9 38.2 303 51.l 37.3 Acrux 173 36.8 562 59.3 
03 141! 38.2 248 19.7 .. 24.4 202 46.2 .. 31.l 319 11.2 . . 38.2 318 53.5 .. 37.4 Adhara 255 31.6 528 56.8 
04 163 40.7 263 18.8 24.8 217 46.7 30.7 334 13.5 38.3 333 55.9 37.4 Aldebaran 291 17.5 Nl6 28.2 
05 178 43.2 278 17.9 25.1 232 47.1 30.2 349 15.8 38.3 348 58.3 37.4 
06 193 45.6 293 17.0 S22 25.4 247 47.5 S20 29.8 4 18.2 5 2 38.4 4 00.7 5 l 37.4 Alioth 166 42.4 N56 03.6 
07 208 48.l 308 16.l 25.7 262 47.9 29.3 19 20.5 38.4 19 03.1 37.4 Alkaid 153 18.5 N49 24.3 
08 223 50.6 323 15.2 26.0 277 48.4 28.8 34 22.8 38.5 34 05.5 37.4 Al No'ir 28 15.0 S47 03.4 

s 09 238 53.0 338 14.3 .. 26.3 292 48.8 .. 28.4 49 25.l .. 38.5 49 07.9 .. 37.4 Alnilam 276 11.l 5 1 12.9 
u 10 253 55.5 353 13.4 26.6 307 49.2 27.9 64 27.4 38.6 64 10.3 37.5 Alphard 218 20.l 5 8 34.6 
N 11 268 58.0 8 12.5 26.9 322 49.7 27.4 79 29.7 38.6 79 12.7 37.5 
D 12 284 00.4 23 11.6 S22 27.2 337 50.l 520 27.0 94 32.0 5 2 38.7 94 15.l S 1 37.5 Alphecca 126 32.2 N26 46. 7 
A 13 299 02.9 38 10.7 27.5 352 50.5 26.5 109 34.4 38.7 109 17.5 37.5 Alpheratz 358 09.2 N28 59.2 
y 14 314 05.3 53 09.8 27.8 7 50.9 26.l 124 36.7 38.8 124 19.9 37.5 Altair 62 32.7 N 8 49.1 

15 329 07.8 68 08.9 .. 28.l 22 51.4 .. 25.6 139 39.0 .. 38.8 139 22.3 .. 37.5 Ankoo 353 40.l S42 24.9 
16 344 10.3 83 08.0 28.4 37 51.8 25.l 154 41.3 38.9 154 24.7 37.5 Antares 112 56.9 S26 23.3 
17 359 12.7 98 07.1 28.7 52 52.2 24.7 169 43.6 38.9 169 27.1 37.6 
18 14 15.2 113 06.2 S22 29.0 67 52.6 S20 24.2 184 45.9 5 2 39.0 184 29.5 S l 37.6 Arcturus 146 18.4 Nl 9 16.8 
19 29 17.7 128 05.3 29.3 82 53.l 23.7 199 48.3 39.0 199 31.9 37.6 Atria 108 21.5 S68 59.4 
20 44 20.1 143 04.3 29.6 97 53.5 23.3 214 50.6 39.l 214 34.3 37.6 Avior 234 27.5 S59 26.8 
21 59 22.6 158 03.4 .. 29.9 112 53.9 .. 22.8 229 52.9 .. 39.l 229 36.7 .. 37.6 Bellatrix 278 58.2 N 6 19.9 
22 74 25.1 173 02.5 30.2 127 54.3 22.3 244 55.2 39.2 244 39.l 37.6 Betelgeuse 271 27.7 N 7 24.l 
23 89 27.5 188 01.6 30.5 142 54.8 21.9 259 57.5 39.2 259 41.5 37.6 

500 104 30.0 203 00.7 522 30.8 157 55.2 520 21.4 274 59.9 5 2 39.3 274 43.9 5 1 37.6 Canopus 264 06.6 S52 41.3 
01 119 32.5 217 59.8 31.l 172 55.6 20.9 290 02.2 39.3 289 46.3 37.7 Capello 281 10.5 N45 58.8 
02 134 34.9 232 58.9 31.4 187 56.l 20.5 305 04.5 39.4 304 48.7 37.7 Deneb 49 48.7 N45 12.8 
03 149 37.4 247 58.0 .. 31.6 202 56.5 .. 20.0 320 06.8 .. 39.4 319 51.l . . 37.7 Denebola 182 58.8 Nl4 40.7 
04 164 39.8 262 57.l 31.9 217 56.9 19.5 335 09.l 39.5 334 53.6 37.7 Diphdo 349 20.7 SIB 05.7 
05 179 42.3 277 56.2 32.2 232 57.3 19.1 350 11.4 39.5 349 56.0 37.7 

06 194 44.8 292 55.3 522 32.5 247 57.8 520 18.6 5 13.8 S 2 39.6 4 58.4 5 1 37.7 Dubhe 194 21.6 N61 51.0 
07 209 47.2 307 54.4 32.8 262 58.2 18.1 20 16.1 39.6 20 00.8 37.7 Elnath 278 43.5 N28 35.5 
OIi 224 49.7 322 53.5 33.1 277 58.6 17.6 35 18.4 39.7 35 03.2 37.8 Eltanin 90 58.2 N51 29.5 

M 09 239 52.2 337 52.5 .. 33.3 292 59.l .. 17.2 50 20.7 .. 39.7 50 05.6 . . 37.8 Enif 34 11.6 N 9 47.2 
0 10 254 54.6 352 51.6 33.6 307 59.5 16.7 65 23.1 39.8 65 08.0 37.8 Fomalhaut 15 51.4 S29 43.6 
N 11 269 57.1 7 50.7 33.9 322 59.9 16.2 80 25.4 39.8 80 10.4 37.8 
D 12 284 59.6 22 49.8 522 34.2 338 00.4 S20 15.8 95 27.7 S 2 39.9 95 12.8 5 l 37.8 Gacrux 172 28.4 S57 00.l 
A 13 300 02.0 37 48.9 34.4 353 00.8 15.3 110 30.0 39.9 110 15.2 37.8 Gienah 176 17.7 S17 26.0 
y 14 315 04.5 52 48.0 34.7 8 01.2 14.8 125 32.3 40.0 125 17.6 37.8 Hodor 149 23.2 S60 16.5 

15 330 07.0 67 47.l .. 35.0 23 01.6 .. 14.3 140 34.7 .. 40.0 140 20.0 .. 37.8 Hamal 328 28.6 N23 22.4 
16 345 09.4 82 46.2 35.3 38 02.l 13.9 155 37.0 40.l 155 22.4 37.9 Kaus Aust. 84 17.0 S34 23.6 
17 0 11.9 97 45.3 35.5 53 02.5 13.4 170 39.3 40.l 170 24.8 37.9 
18 15 14.3 112 44.4 S22 35.8 68 02.9 S20 12.9 185 41.6 S 2 40.2 185 27.2 S 1 37.9 Kochab 137 19.7 N74 13.8 
19 30 16.8 127 43.4 36.l 83 03.4 12.4 200 44.0 48.2 200 29.6 37.9 Markab 14 03.l Nl5 06.2 
20 45 19.3 142 42.5 36.3 98 03.8 12.0 215 46.3 40.3 215 32.0 37.9 Menkar 314 40.7 N 4 00.8 
21 60 21.7 157 41.6 .. 36.6 113 04.2 .. 11.5 230 48.6 .. 40.3 230 34.4 . . 37.9 Menkent 148 36. 9 S36 16.3 
22 75 24.2 172 40.7 36.9 128 04.7 11.0 245 50.9 40.4 245 36.8 37.9 Miaplacidus 221 44.0 569 38.2 
23 90 26.7 187 39.8 37.l 143 05.l 10.5 260 53.3 40.4 260 39.2 37.9 

600 105 29.l 202 38.9 S22 37.4 158 05.5 S20 10.l 275 55.6 S 2 40.5 275 41.7 S l 3i.9 Mirfak 309 15.5 N49 47.7 
01 120 31.6 217 38.0 37.6 173 06.0 09.6 290 57.9 40.5 290 44.1 38.0 Nunki 76 29.3 S26 19.2 
02 135 34.l 232 37.1 37.9 188 06.4 09.l 306 00.2 40.5 305 46.5 38.0 Peacock 53 58.7 S56 47.9 
03 150 36.5 247 36.1 .. 38.2 203 06.8 .. 08.6 321 02.6 .. 40.6 320 48.9 . . 38.0 Pollux 243 57.6 N28 04.3 
04 165 39.0 262 35.2 38.4 218 07.3 08.1 336 04.9 40.6 335 51.3 38.0 Procyon 245 25.2 N 5 16.4 
05 180 41.4 277 34.3 38.7 233 07.7 07.7 351 07.2 40.7 350 53.7 38.0 

06 195 43.9 292 33.4 S22 38.9 248 08.1 520 07 .2 6 09.5 5 2 40.7 5 56.1 S 1 38.0 Rasalhague 96 29.7 Nl2 34.4 
07 210 46.4 307 32.5 39.2 263 08.6 06.7 21 11.9 40.8 20 58.5 38.0 Regulu• 208 09.6 Nl2 03.6 
OB ?25 48.8 322 31.6 39.4 278 09.0 06.2 36 14.2 40.8 36 00.9 38.0 RigP.I 281 35.5 S 8 13.5 

1 09 240 51.3 337 30.7 . . 39.7 293 09.4 .. 05.7 51 16.~ .. 40.9 51 03.3 . . 38.0 Rigil Kent. 140 25.8 S60 45.0 
ll 10 2'>5 53.8 352 29.7 39.9 308 09.9 05.3 6f, 18.9 40.9 66 05.7 38.1 Sabik 102 41.2 S15 42.0 
I ll 770 ~f..2 I 28.R 40.2 323 10.3 04.8 81 2U 41.0 81 08.l 38.1 ~. 

12 22 21.9 sn 40.4 338 10.7 S20 04.3 96 23.5 5 2 41.0 96 10.6 S 1 38.l Schedar 350 08.8 N56 26.2 I) ,I!'> ">I!./ 

A 13 .301 01.2 37 27.0 40.7 353 11.2 03.8 111 25.8 41.1 111 13.0 38.l Shaula 96 55.9 S37 05.3 
14 316 03.6 52 26.1 40.9 8 11.6 03.3 126 28.2 41.l 126 15.4 38.l Sirius 258 55.2 516 41.5 y 
lS 331 06.l 67 25.2 .. 41.2 23 12.0 . . 02.8 141 30.5 .. 41.l 141 17.8 . . 38.l Spica 158 57.4 S11 03.6 
16 346 08.6 82 24.2 41.4 38 12.5 02.4 156 32.8 41.2 156 20.2 38.1 Suhoil 223 10.2 543 21.2 
17 1 11.0 97 23.3 41.6 53 12.9 01.9 171 35.2 41.2 171 22.6 38.l 

18 16 13.5 112 22.4 S22 41.9 68 13.3 S20 01.4 186 375 S 2 41.3 186 25.0 S 1 38.1 Vega 80 56.l N38 46.0 
19 31 15.9 127 21.5 42.1 83 13.8 00.9 201 39.8 41..1 201 27.4 38.2 Zuben'ubi 137 33.0 S15 57.6 
20 46 18.4 142 20.6 42.4 98 14.2 20 00.4 216 42.2 41.4 216 29.8 38.2 S.H.A. Mer. Pou. 
21 61 20.9 157 19.7 .. 42.6 113 14.6 19 59.9 231 44.5 .. 41.4 231 32.2 . . 38.2 . ' h m 

22 76 23.3 172 18.7 42.8 1?8 15.1 59.5 246 46.8 41.5 246 34.7 38.2 Venus 98 30.7 10 29 
23 91 25.8 187 17.8 43.1 143 15.5 59.0 261 49.1 41.5 261 37.1 38.2 Mars 53 25.2 13 28 

h m Jupiter 170 29.9 5 39 
V,e• Poss. 16 59.2 V -0.9 d 0.3 V 0.4 d 0.5 V 2.3 d 0.0 V 2.4 d 0.0 Saturn 170 14.0 5 40 



JANUARY 4, 5, 6 (SUN., MON., TUES.) 13 

MOON 
Twilight Moonrise 

SUN Lot. 
Civil 

Sunrise 
4 5 6 7 Nout. 

G.MT. 
G.H.A. Dec. G.H.A. V Dec. d H.P. 0 h m h m h m h m h m h m h m 

d h 0 " ' 0 ' 0 ' ' ' 
N 72 08 20 10 30 - 111111 111111 111111 -400 178 47 .9 S22 45.0 207 40.4 11.0 S18 31.8 4.7 55.3 N 70 08 02 09 43 111111 09 25 111111 111111 11 55 

01 193 47.6 44.8 222 10.4 11.0 18 36.5 4.5 55.4 68 07 47 09 12 11 30 08 25 09 45 10 38 11 02 
02 208 47.3 44.5 236 40.4 10 9 18 41.0 4.4 55.4 66 07 35 08 50 10 20 07 51 09 03 09 56 10 29 
03 223 47.0 .. 44.2 251 10.3 10.'I 18 45.4 4.3 55.4 64 07 25 08 32 09 45 07 26 08 34 09 27 10 05 
04 238 46.7 44.0 265 40.2 10.H 18 49.7 4.3 55.4 62 07 16 08 17 09 20 07 07 08 12 09 06 09 46 
05 253 46.4 43 7 280 10.0 I O.IJ 18 S4.0 4.2 55.4 60 07 08 08 04 09 00 06 51 07 54 08 48 09 30 

06 268 46.2 522 43.5 294 39.8 10.1 S18 58.2 4.0 55.5 N 58 07 01 07 53 08 44 06 37 07 40 08 33 09 17 
07 283 45.9 43.2 309 09.5 10.7 19 02.2 4.0 55.5 56 06 55 07 43 08 30 06 26 07 27 08 21 09 06 
08 298 45.6 42.9 323 39.2 10.6 19 06.2 3.9 55.5 54 06 49 07 35 08 18 06 16 07 16 08 10 OB 55 

s 09 313 45.3 .. 42.7 338 08.8 10.5 19 10.l 3.8 55.5 52 06 44 07 27 08 07 06 07 07 06 08 00 08 46 
u 10 328 45.0 42.4 352 38.3 10.5 19 13.9 3.7 55.6 50 06 39 07 20 07 58 05 59 06 57 07 51 08 38 
N 11 343 44.7 42.l 7 07.8 10.5 19 17.6 3.6 55.6 45 06 28 07 05 07 38 05 42 06 39 07 33 08 21 
D 12 358 44.4 S22 41.9 21 37.3 10.3 Sl 9 21.2 3.5 55.6 N 40 06 18 06 52 07 22 05 28 06 24 07 17 08 07 
A 13 13 44.2 41.6 36 06.6 10.4 19 24.7 3.4 55.6 35 06 09 06 41 07 09 05 16 06 11 07 05 07 55 
y 14 28 43.9 41.3 50 36.0 10.3 19 28.l 3.3 55.6 30 06 01 06 31 06 57 05 06 06 00 06 54 07 44 

15 43 43.6 .. 41.l 65 05.3 10.2 19 31.4 3.2 55.7 20 05 45 06 13 06 36 04 48 05 41 06 34 07 26 
16 58 43.3 40.8 79 34.5 10.2 19 34.6 3.1 55.7 N 10 05 30 05 56 06 19 04 33 05 25 06 18 07 11 
17 73 43.0 40.S 94 03.7 10.1 19 37.7 3.0 55.7 0 05 13 05 39 06 02 04 18 05 09 06 02 06 56 

18 88 42. 7 S22 40.3 108 32.8 10.1 S19 40.7 2.9 55.7 S 10 04 55 05 22 05 45 04 04 04 54 05 47 06 41 
19 103 42.5 40.0 123 01.9 10.1 19 43.6 2.8 55.8 20 04 33 05 02 05 27 03 49 04 38 05 30 06 26 
20 118 42.2 39.7 137 31.0 10.0 19 46.4 2.8 55.8 30 04 05 04 38 05 05 03 32 04 19 05 11 06 08 
21 133 41.9 .. 39.4 152 00.0 9.9 19 49.2 2.6 55.8 35 03 47 04 23 04 53 03 21 04 08 05 00 05 57 
22 148 41.6 39.2 166 28.9 9.9 19 51.8 2.5 55.8 40 03 25 04 06 04 38 03 10 03 56 04 47 05 45 
23 163 41.3 38.9 180 57.8 9.9 19 54.3 2.4 55.8 45 02 56 03 44 04 21 02 56 03 41 04 32 05 31 

500 178 41.1 S22 38.6 195 26.7 9.8 S19 56.7 2.3 55.9 S 50 02 14 03 16 04 00 02 40 03 23 04 14 05 13 
01 193 40.8 38.3 209 55.5 9.7 19 59.0 2.2 55.9 52 01 49 03 02 03 49 02 32 03 14 04 05 05 05 
02 208 40.5 38.l 224 24.2 9.8 20 01.2 2.1 55.9 54 01 13 02 45 03 38 02 24 03 05 03 56 04 56 
03 223 40.2 .. 37.8 238 53.0 9.6 20 03.3 2.0 55.9 56 Ill/ 02 25 03 24 02 14 02 54 03 45 04 4b 
04 238 39.9 37.5 253 21.6 9.7 20 05.3 1.8 56.0 58 Ill/ 01 58 03 09 02 03 02 42 03 32 04 34 
05 253 39.6 37.2 267 50.3 9.5 20 07.l 1.8 56.0 S 60 Ill/ 01 19 02 50 01 51 02 28 03 17 04 20 
06 268 39.4 S22 37.0 282 18.8 9.6 S20 08.9 1.7 56.0 

Twilight Moonset 
07 283 39.l 36.7 296 47.4 9.5 20 10.6 1.6 56.0 Lot. Sunset 
08 298 38.8 36.4 311 15.9 9.5 20 12.2 1.4 56.l Civil Nout. 4 5 6 7 

M 09 313 38.5 .. 36.l 325 44.4 9.4 20 13.6 1.4 56.1 
0 10 328 38.2 35.8 340 12.8 9.4 20 15.0 1.2 56.1 0 h m h m h m h m h m h m h m 

N 11 343 38.0 35.5 354 41.2 9.3 20 16.2 1.1 56.1 N 72 - 13 42 15 52 - - - -D 12 358 37.7 S22 35.3 9 09.5 9.3 S20 17.3 1.1 56.1 N 70 - 14 29 16 10 11 30 - - 14 30 
A 13 13 37.4 35.0 23 37.8 9.3 20 18.4 0.9 56.2 68 12 42 14 59 16 24 12 30 12 57 13 55 15 23 
y 14 28 37.l 34.7 38 06.1 9.3 20 19.3 0.8 56.2 66 13 51 15 22 16 36 13 05 13 40 14 37 15 55 

15 43 36.9 .. 34.4 52 34.4 9.2 20 20.1 0.7 56.2 64 14 27 15 40 16 46 13 30 14 09 15 05 16 19 
16 58 36.6 34.l 67 02.6 9.1 20 20.8 0.5 56.2 62 14 52 15 55 16 55 13 49 14 31 15 27 16 38 
17 73 36.3 33.8 81 30.7 9.2 20 21.3 0.5 56.3 60 15 11 16 07 17 03 14 06 14 48 15 44 16 53 
18 88 36.0 S22 33.5 95 58.9 9.1 S20 21.8 0.4 56.3 N 58 15 28 16 18 17 10 14 19 15 03 15 59 17 06 
19 103 35.7 33.2 110 27.0 9.1 20 22.2 0.2 56.3 56 15 41 16 28 17 16 14 31 15 16 16 11 17 17 
20 118 35.5 32.9 124 55.1 9.0 20 22.4 0.2 56.3 54 15 53 16 36 17 22 14 41 15 27 16 22 17 27 
21 133 35.2 .. 32.7 139 23.1 9.0 20 22.6 0.0 56.4 52 16 04 16 44 17 27 14 51 15 37 16 32 17 36 
22 148 34.9 32.4 153 51.1 9.0 20 22.6 0.1 56.4 50 16 13 16 51 17 32 14 59 15 46 16 41 17 44 
23 163 34.6 32.1 168 19.l 9.0 20 22.5 0.2 56.4 45 16 33 17 06 17 43 15 16 16 04 16 59 18 00 

6~ 178 34.4 S22 31.8 182 47.1 8.9 S20 22.3 0.3 56.4 N 40 16 49 17 19 17 53 15 31 16 19 17 14 18 14 
193 34.1 31.5 197 15.0 8.9 20 22.0 0.4 56.4 35 17 03 17 30 18 02 15 43 16 32 17 27 18 26 

02 208 33.8 31.2 211 42.9 8.9 20 21.6 0.6 56.5 30 17 14 17 41 18 10 15 54 16 43 17 38 18 36 
03 223 33.5 .. 30.9 226 10.8 8.8 20 21.0 0.6 56.5. 20 17 35 17 59 18 26 16 12 17 02 17 56 LS s·, 
04 238 33.2 30.6 240 38.6 8.9 20 20.4 0.8 56.5 N 10 17 52 18 15 18 41 16 28 17 19 18 13 19 on 
05 253 33.0 30.3 255 06.5 8R 20 19.6 0.9 56.5 0 18 09 18 32 18 58 16 43 17 35 18 28 19 71 

06 268 32.7 522 30.0 269 34.3 8.8 S20 18.7 1.0 56.6 S 10 18 26 18 49 19 16 16 58 I/ 50 18 43 19 36 
07 283 32.4 29.7 284 02.l 87 20 17.7 1.1 56.6 20 18 44 19 09 19 38 17 14 18 07 18 59 19 51 

T 
08 298 32.l 29.4 298 29.8 8.8 20 16.6 1.2 56.6 30 19 05 19 33 20 06 17 32 18 26 19 18 20 07 
09 313 31.9 .. 29.l 312 57.6 8.7 20 15.4 1.4 56.6 35 19 18 19 47 20 23 17 43 18 37 19 29 20 17 u 10 328 31.6 28.8 327 25.3 8.7 20 14.0 1.4 56.7 40 19 32 20 05 20 45 17 55 18 50 19 41 20 28 

E 11 343 31.3 28.5 341 53.0 8.7 20 12.6 1.6 56.7 45 19 49 20 26 21 14 18 09 19 05 19 56 20 42 s 
D 12 358 31.0 S22 28.2 356 20.7 8.1 s20 11.0 1.7 56.7 S 50 20 11 20 54 21 56 18 27 19 23 20 14 20 57 

A 13 13 30.8 27.9 10 48.4 8.7 20 09.3 1.8 56.7 52 20 21 21 08 22 21 18 35 19 32 20 22 21 05 
y 14 28 30.5 27.6 25 16.l 8.6 20 07.5 1.9 56.7 54 20 33 21 25 22 56 18 45 19 42 20 31 21 13 

15 43 30.2 .. 27.3 39 43.7 8.7 20 05.6 2.0 56.8 56 20 46 21 45 Ill/ 18 55 19 53 20 42 21 22 
16 58 29.9 27.0 54 11.4 8.6 20 03.6 2.2 56.8 58 21 01 22 11 /Ill 19 07 20 05 20 54 21 33 
17 73 29.7 26.6 68 39.0 8.6 20 01.4 2.2 56.8 S 60 21 20 22 49 Ill/ 19 21 20 20 21 08 21 45 
18 88 29 .4 S22 26.3 83 06.6 8.6 S19 59.2 2.4 56.8 SUN MOON 
19 103 29.l 26.0 97 34.2 8.6 19 56.8 2.5 56.9 

Eqn. of Time 20 118 28.9 25.7 112 01.8 8.6 19 54.3 2.6 56.9 Doy 
Mer. Mer. Poss. 

Age Phase 
21 133 28.6 .. 25.4 126 29.4 8.6 19 51.7 2.7 56.9 oo· 12· Po ... Upper Lower 
22 148 28.3 25.1 140 57.0 8.6 19 49.0 2.9 56.9 m ' m . h m h m h m d 

23 163 28.0 24.8 155 24.6 8.6 19 46.l 2.9 56.9 4 04 48 05 02 12 05 10 30 22 56 28 
5 05 15 05 29 12 05 11 22 23 48 29 • S.D. 16.3 d 0.3 S.D. 15.1 15.3 15.4 6 OS 42 05 55 12 06 12 15 24 42 00 



14 JANUARY 7, 8, 9 (WED., THURS., FRI.) 

ARIES VENUS -3.4 MARS +1.4 JUPITER -1.7 SATURN +l.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Df"l 

d h 0 , . , . , . , . , . , . . " .. .. 
700 106 28.3 202 16.9 S22 43.3 158 16.0 S 19 58.5 276 51.5 S 2 41.5 276 39.5 S 1 38.2 Acan,ar 315 36.9 S40 23.2 

01 121 30.7 217 16.0 43.5 173 16.4 58.0 291 53.8 41.6 291 41.9 38.2 Achernar 335 45.l S57 20.4 
02 136 33.2 232 15.1 43.8 188 16.8 57.5 306 56.l 41.6 306 44.3 38.2 Acrux l7 3 36.8 S62 59 . .! 
03 151 35.7 247 14.2 .. 44.0 203 17.3 .. 57.0 321 58.5 . . 41.7 321 46.7 .. 38.2 Adhara 255 31.6 S28 56.9 
04 166 38.l 262 13.2 44.2 218 17.7 56.5 337 00.8 41.7 336 49.l 38.2 Aldebaran 291 17 .5 Nl6 28.2 
05 181 40.6 277 12.3 44.4 233 18.l 56.0 352 03.1 41.8 351 51.5 38.2 
06 196 43.1 292 11.4 S22 44.7 248 18.6 S19 55.6 7 05.5 S 2 41.8 6 53.9 S 1 38.3 Alioth 166 42.3 N56 03.6 

w 07 211 45.5 307 10.5 44.9 263 19.0 55.1 22 07.8 41.9 21 56.4 38.3 Alkaid 153 18.5 N49 24.3 
E 08 226 48.0 322 09.6 45.l 278 19.4 54.6 37 10.l 41.9 36 58.8 38.3 Al Na'ir 28 15.l S47 03.4 
D 09 241 50.4 337 08.6 .. 45.3 293 19.9 .. 54.l 52 12.5 .. 41.9 52 01.2 .. 38.3 Alnilam 276 11.1 S l 13.0 
N 10 256 52.9 352 07.7 45.6 308 20.3 53.6 67 14.8 42.0 67 03.6 38.3 Alphard 218 20.1 S 8 34.6 

11 271 55.4 7 06.8 45.8 323 20.8 53.1 82 17.2 42.0 82 06.0 38.3 
E 

12 22 05.9 S22 46.0 126 32.2 N26 46.7 s 286 57.8 338 21.2 S19 52.6 97 19.5 S 2 42.1 97 08.4 S 1 38.3 Alphecca 

D 13 302 00.3 37 05.0 46.2 353 21.6 52.l 112 21.8 42.1 112 10.8 38.3 Alpheratz 358 09.2 N28 59.2 

A 14 317 02.8 52 04.0 46.4 8 22.1 51.6 127 24.2 42.1 127 13.2 38.3 Altair 62 32.7 N 8 49.l 

y 15 332 05.2 67 03.l .. 46.7 23 22.5 .. 51.1 142 26.5 .. 42.2 142 15.7 . . 38.3 Ankaa 353 40.l 542 24.9 
16 347 07.7 82 02.2 46.9 38 23.0 50.7 157 28.8 42.2 157 18.1 38.3 Antares 112 56.9 S26 23.3 
17 2 10.2 97 01.3 47.l 53 23.4 50.2 172 31.2 42.3 172 20.5 38.4 
18 JI 12.6 112 00.4 S22 47.3 68 23.8 SI 9 49.7 187 33.5 S 2 42.3 187 22.9 S 1 38.4 Arcturus 146 18.4 Nl 9 16.8 
19 J2 l'>.l 126 59.4 47.5 83 24.3 49.2 202 35.8 42.4 202 25.3 38.4 Atria 108 21.4 S68 59.4 
20 4 I 11.S 141 58.5 47.7 98 24.7 48.7 217 38.2 42.4 217 27.7 38.4 Avior 234 27.4 S59 26.9 
21 62 20.0 156 S7.6 .. 47.9 113 25.2 .. 48.2 232 40.5 .. 42.4 232 30.l . . 38.4 Bellatrix 278 58.2 N 6 19.9 
22 11 22.S 17 l 56.7 48.l 128 25.6 47.7 247 42.9 42.5 247 32.6 38.4 Betelgeuae 271 27.7 N 7 24.l 
23 92 24.9 186 55.7 48.3 143 26.0 47.2 262 45.2 42.5 262 35.0 38.4 

800 107 27.4 201 54.8 S22 48.5 158 26.5 S19 46.7 277 47.5 S 2 42.6 277 37.4 S 1 38.4 Canopus 264 06.6 S52 41.3 
01 122 29.9 216 53.9 48.7 173 26.9 46.2 292 49.9 42.6 292 39.8 38.4 Capella 281 10.5 N45 58.8 
02 137 32.3 231 53.0 48.9 188 27.4 45.7 307 52.2 42.6 307 42.2 38.4 Deneb 49 48.7 N45 12.8 
03 152 34.8 246 52.0 .. 49.1 203 27.8 .. 45.2 322 54.6 .. 42.7 322 44.6 .. 38.4 Denebola 182 58.7 Nl4 40.6 
04 167 37.3 261 51.l 49.3 218 28.2 44.7 337 56.9 42.7 337 47.0 38.4 Diphda 349 20.7 S18 05.7 
05 182 39.7 276 50.2 49.5 233 28.7 44.2 352 59.2 42.8 352 49.5 38.4 

06 197 42.2 291 49.3 S22 49.7 248 29.1 S19 43.7 8 01.6 S 2 42.8 7 51.9 S l 38.5 Dubhe 194 21.6 N61 51.0 
07 212 44.7 306 48.4 49.9 263 29.6 43.2 23 03.9 42.9 22 54.3 38.5 Elnath 278 43.5 N28 35.5 

T 08 227 47.1 321 47.4 50.1 278 30.0 42.7 38 06.3 42.9 37 56.7 38.5 Eltanin 90 58.2 N51 29.4 
H 09 242 49.6 336 46.5 .. 50.3 293 30.4 .. 42.2 53 08.6 .. 42.9 52 59.1 .. 38.5 Enif 34 11.6 N 9 47.2 
u 10 257 52.0 351 45.6 50.5 308 30.9 41.7 68 10.9 43.0 68 01.5 38.5 Fomalhaut 15 51.4 S29 43.6 
R 11 272 54.5 6 44.7 50.7 323 31.3 41.2 83 13.3 43.0 83 04.0 38.5 
s 12 287 57.0 21 43.7 S22 50.9 338 31.8 S19 40.7 98 15.6 S 2 43.1 98 06.4 S l 38.5 Gacrux 172 28.4 S57 00.1 
D 13 302 59.4 36 42.8 51.1 353 32.2 40.2 113 18.0 43.l 113 08.8 38.5 Gienah 176 17.7 S17 26.1 
A 14 318 01.9 51 41.9 51.3 8 32.7 39.7 128 20.3 43.1 128 11.2 38.5 Hadar 149 23.2 S60 16.5 
y 15 333 04.4 66 41.0 .. 51.5 23 33.l .. 39.2 143 22.7 .. 43.2 143 13.6 . . 38.5 Hamal 328 28.6 N23 22.4 

16 348 06.8 81 40.0 51.6 38 33.5 38.7 158 25.0 43.2 158 16.0 38.5 Kaus Aust. 84 17.0 S34 23.6 
17 3 09.3 96 39.l 51.8 53 34.0 38.2 173 27.3 43.2 173 18.5 38.5 
18 18 11.8 111 38.2 S22 52.0 68 34.4 S19 37.7 188 29.7 S 2 43.3 188 20.9 S 1 38.5 Kochab 137 19.6 N74 13.8 
19 33 14.2 126 37.3 52.2 83 34.9 37.2 203 32.0 43.3 203 23.3 38.5 Markab 14 03.l Nl5 06.2 
20 48 16.7 141 36.3 52.4 98 35.3 36.7 218 34.4 43.4 218 25.7 38.6 Menkar 314 40.7 N 4 00.8 
21 63 19.2 156 35.4 .. 52.6 113 35.8 .. 36.2 233 36.7 .. 43.4 233 28.1 . . 38.6 Menkent 148 36.9 S36 16.3 
22 78 21.6 171 34.5 52.7 128 36.2 35.7 248 39.1 43.4 248 30.6 38.6 Miaplacidus 221 44.0 S69 38.2 
23 93 24.l 186 33.5 52.9 143 36.6 35.2 263 41.4 43.5 263 33.0 38.6 

900 108 26.5 201 32.6 S22 53.l 158 37.1 S19 34.7 278 43.8 S 2 43.5 278 35.4 S 1 38.6 Mirfak 309 15.5 N49 47.7 
01 123 29.0 216 31.7 53.3 173 37.5 34.2 293 46.1 43.6 293 37.8 38.6 Nunki 76 29.3 S26 19.2 
02 138 31.5 231 30.8 53.4 188 38.0 33.7 308 48.5 43.6 308 40.2 38.6 Peacock 53 58.7 S56 47.9 
03 153 33.9 246 29.8 .. 53.6 203 38.4 .. 33.2 323 50.8 . . 43.6 323 42.7 .. 38.6 Pollux 243 57.5 N28 04.3 
04 168 36.4 261 28.9 53.8 218 38.9 32.7 338 53.2 43.7 338 45.1 38.6 Procyon 245 25.2 N 5 16.4 
05 183 38.9 276 28.0 53.9 233 39.3 32.2 353 55.5 43.7 353 47.5 38.6 
06 198 41.3 291 27 .l S22 54.1 248 39.8 S19 31.7 8 57.8 S 2 43.7 8 49.9 S 1 38.6 Rasalhague 96 29.7 Nl2 34.4 
07 213 43.8 306 26.1 54.3 263 40.2 31.1 24 00.2 43.8 23 52.3 38.6 Regulus 208 09.S Nl2 03.6 
08 228 46.3 321 25.2 54.4 278 40.7 30.6 39 02.5 43.8 38 54.8 38.6 Rigel 281 35.5 S 8 13.6 

F 09 243 48.7 336 24.3 .. 54.6 293 41.l .. 30.1 54 04.9 .. 43.9 53 57.2 . . 38.6 Rigil Kent. 140 25.8 S60 45.0 
R 10 258 51.2 351 23.3 54.8 308 41.5 29.6 69 07.2 43.9 68 59.6 38.6 Sabik 102 41.2 S15 42.0 
I 11 273 53.6 6 22.4 54.9 323 42.0 29.l 84 09.6 43.9 84 02.0 38.6 
D 12 288 56.l 21 21.5 S22 55.1 338 42.4 S19 28.6 99 11.9 S 2 44.0 99 04.4 S 1 38.6 Schedar 350 08.8 N56 26.2 
A 13 303 58.6 36 20.6 55.3 353 42.9 28.l 114 14.3 44.0 114 06.9 38.7 Shaula 96 55.9 S37 05.3 
y 14 319 01.0 51 19.6 55.4 8 43.3 27.6 129 16.6 44.0 129 09.3 38.7 Sirius 258 55.2 S16 41.5 

15 334 03.5 66 18.7 .. 55.6 23 43.8 .. 27.l 144 19.0 .. 44.l 144 11.7 . . 38.7 Spica 158 57.3 SU 03.6 
16 349 06.0 81 17.8 55.7 38 44.2 26.6 159 21.3 44.l 159 14.l 38.7 Suhail 223 10.2 543 21.3 
17 4 08.4 96 16.8 55.9 53 44.7 26.1 174 23.7 44.l 174 16.5 38.7 

18 19 10.9 111 15.9 S22 56.0 68 45.l S19 25.5 189 26.0 S 2 44.2 189 19.0 S 1 38.7 Vega 80 56.l N38 46.0 
19 34 13.4 126 15.0 56.2 83 45.6 25.0 204 28.4 44.2 204 21.4 38.7 Zuben'ubi 137 33.0 S15 57.6 
20 49 15.8 141 14.l 56.3 98 46.0 24.5 219 30.7 44.3 219 23.8 38.7 S.HA. Mer. P011. 
21 64 18.3 156 13.l .. 56.5 113 46.5 .. 24.0 234 33.l .. 44.3 234 26.2 . . 38.7 . , h m 

22 79 20.8 171 12.2 56.6 !'.'8 46.9 23.5 249 35.5 44.3 249 28.7 38.7 Venus 94 27.4 10 33 
23 94 23.2 186 11.3 56.8 143 47.4 23.0 264 37.8 44.4 264 31.l 38.7 Mars 50 59.1 13 26 

h m Jupiter 170 20.l 5 28 
Mer F'ass. 16 47 .4 l' -0.9 d 0.2 V 0.4 d 0.5 V 2.3 d 0.0 V 2.4 d 0.0 Saturn 170 10.0 5 29 



JANUARY 7, 8, 9 (WED., THURS., FRI.) 15 

Twilight Moonrise 
SUN MOON lat. 

Civil 
Sunrise 

7 8 9 10 Naut. 
G.M.T. 

d h G.H.A. Dec. G.H.A. V Oec. H.P. . h m h m h m h m h m h m m 

d h . ' . , . ' . ' ' 
N 72 08 15 10 19 - - 12 32 12 02 11 45 

7~ 178 27.8 522 24.5 169 52.2 8.5 S19 43.2 3.l 57.0 N 70 07 58 09 36 - 11 55 11 43 11 36 11 31 
193 27.5 24.2 184 19.7 8.6 19 40.l 3.2 57.0 68 07 44 09 08 11 10 11 02 11 12 11 17 11 19 

02 208 27.2 23.8 198 47.3 8.5 19 36.9 3.3 57.0 66 07 33 08 46 10 13 10 29 10 49 11 01 11 09 
03 223 26.9 .. 23.5 213 14.8 8.6 19 33.6 3.4 57.0 64 07 23 08 29 09 40 10 05 10 30 10 48 11 00 
04 238 26.7 23.2 227 42.4 8.6 19 30.2 3.5 57.l 62 07 14 08 14 09 16 09 46 10 15 10 37 10 53 
05 253 26.4 22.9 242 10.0 8.5 19 26.7 3.6 57.l 60 07 07 08 02 08 57 09 30 10 03 10 27 10 47 

06 268 26.1 S22 22.6 256 37.5 8.6 S19 23.l 3.8 57.1 N 58 07 00 07 51 08 41 09 17 09 52 10 19 10 41 
w 07 283 25.9 22.3 271 05.1 8.5 19 19.3 3.8 57.l 56 06 54 07 42 08 28 09 06 09 42 10 11 10 36 

E 08 298 25.6 21.9 285 32.6 8.6 19 15.5 4.0 57.1 54 06 48 07 34 08 16 08 55 09 33 10 05 10 32 
09 313 25.3 .. 21.6 300 00.2 8.6 19 11.5 4.l 57.2 52 06 43 07 26 08 06 08 46 09 26 09 59 10 28 

D 10 328 25.l 21.3 314 27.8 8.5 19 07.4 4.2 57.2 50 06 38 07 19 07 57 08 38 09 19 09 54 10 24 
N 11 343 24.8 21.0 328 55.3 8.6 19 03.2 4.3 57.2 45 06 28 07 04 07 38 08 21 09 04 09 42 10 16 
E 

12 358 24.5 S22 20.7 N 40 08 08 52 09 32 10 09 s 343 22.9 8.6 S18 58.9 4.4 57.2 06 18 06 52 07 22 07 

D 13 13 24.2 20.3 357 50.5 8.6 18 54.5 4.6 57.3 35 06 09 06 41 07 09 07 55 08 41 09 24 10 04 

A 14 28 24.0 20.0 12 18.l 8.6 18 49.9 4.6 57.3 30 06 01 06 31 06 57 07 44 08 32 09 17 09 58 

y 15 43 23.7 .. 19.7 26 45.7 8.6 18 45.3 4.8 57.3 20 05 46 06 13 06 37 07 26 08 17 09 04 09 50 
16 58 23.4 19.4 41 13.3 8.6 18 40.5 4.9 57.3 N 10 05 31 05 57 06 20 07 11 08 03 08 53 09 42 
17 73 23.2 19.0 55 40.9 8.6 18 35.6 4.9 57.3 0 05 15 05 41 06 03 06 56 07 50 08 43 09 34 

18 88 22.9 S22 18.7 70 08.5 8.6 S18 30.7 5.l 57.4 S 10 04 57 05 24 05 46 06 41 07 37 08 32 09 27 
19 103 22.6 18.4 84 36.l 8.7 18 25.6 5.2 57.4 20 04 35 05 04 05 29 06 26 07 23 08 21 09 19 
20 118 22.4 18.1 99 03.8 8.6 18 20.4 5.3 57.4 30 04 08 04 41 05 08 06 08 07 07 08 08 09 10 
21 133 22.1 .. 17.7 113 31.4 8.7 18 15.l 5.4 57.4 35 03 50 04 26 04 55 05 57 06 58 08 01 09 05 
22 148 21.8 17.4 127 59.l 8.7 18 09.7 5.6 57.4 40 03 28 04 09 04 41 05 45 06 47 07 52 08 59 
23 163 21.6 17.1 142 26.8 8.7 18 04.1 5.6 57.5 45 03 00 03 48 04 24 05 31 06 35 07 42 08 52 

8~ 178 21.3 S22 16.7 156 54.5 8.7 S17 58.5 5.7 57.5 S 50 02 19 03 20 04 03 05 13 06 20 07 30 08 44 
193 21.0 16.4 171 22.2 8.7 17 52.8 5.9 57.5 52 01 56 03 07 03 53 05 05 06 12 07 25 08 40 

02 208 20.8 16.1 185 49.9 8.8 17 46.9 5.9 57.5 54 01 22 02 50 03 42 04 56 06 04 07 19 08 36 
03 223 20.5 .. 15.7 200 17.7 8.7 17 41.0 6.1 57.5 56 Ill/ 02 31 03 29 04 46 05 56 07 12 08 31 
04 238 20.2 15.4 214 45.4 8.8 17 34.9 6.1 57.6 58 Ill/ 02 06 03 14 04 34 05 46 07 04 08 26 
05 253 20.0 15.l 229 13.2 8.8 17 28.8 6.3 57.6 S 60 Ill/ 01 30 02 56 04 20 05 34 06 55 08 20 

06 268 19.7 S22 14.7 243 41.0 8.8 S17 22.5 6.3 57.6 Twilight Moonset 
07 283 19.4 14.4 258 08.8 8.8 17 16.2 6.5 57.6 Lat. Sunset 

T 08 298 19.2 14.l 272 36.6 8.9 17 09.7 6.6 57.6 Civil Naut. 7 8 9 10 
H 09 313 18.9 .. 13.7 287 04.5 8.8 17 03.l 6.6 57.7 
u 10 328 18.6 13.4 301 32.3 8.9 16 56.5 6.8 57.7 . h m h m h m h m h m h m h m 

R 11 343 18.4 13.0 316 00.2 8.9 16 49.7 6.9 57.7 N 72 - 13 55 15 59 - 15 46 18 06 20 11 
s 12 358 18.l S22 12.7 330 28.l 9.o S16 42.8 7.0 57.7 N 70 - 14 38 16 16 14 30 16 34 18 31 20 24 
D 13 13 17.9 12.4 344 56.l 8.9 16 35.8 7.0 57.7 68 13 05 15 06 16 30 15 23 17 04 18 49 20 34 
A 14 28 17.6 12.0 359 24.0 9.0 16 28.8 7.2 57.8 66 14 01 15 28 16 42 15 55 17 27 19 04 20 42 
y 15 43 17.3 .. 11.7 13 52.0 9.0 16 21.6 7.3 57.8 64 14 34 15 45 16 51 16 19 17 44 19 16 20 50 

16 58 17.l 11.3 28 20.0 9.0 16 14.3 7.3 57.8 62 14 58 16 00 17 00 16 38 17 59 19 26 20 56 
17 73 16.8 11.0 42 48.0 9.0 16 07.0 7.5 57.8 60 15 17 16 12 17 07 16 53 18 11 19 35 21 01 
18 88 16.5 S22 10.6 57 16.0 9.1 S15 59.5 7.5 57.8 N 58 15 33 16 23 17 14 17 06 18 22 19 42 21 05 
19 103 16.3 10.3 71 44.l 9.l 15 52.0 7.7 57.9 56 15 46 16 32 17 20 17 17 18 31 19 49 21 10 
20 118 16.0 10.0 86 12.2 9.1 15 44.3 7.7 57.9 54 15 58 16 40 17 26 17 27 18 39 19 55 21 13 
21 133 15.8 .. 09.6 100 40.3 9.2 15 36.6 7.9 57.9 52 16 08 16 48 17 31 17 36 18 46 20 00 21 17 
22 148 15.5 09.3 115 08.5 9.1 15 28.7 7.9 57.9 50 16 17 16 55 17 35 17 44 18 53 20 05 21 20 
23 163 15.2 08.9 129 36.6 9.2 15 20.8 8.0 57.9 45 16 36 17 09 17 46 18 00 19 06 20 16 21 26 

9~ 178 15.0 S22 08.6 144 04.8 9.2 S15 12.8 8.l 57.9 N 40 16 52 17 22 17 56 18 14 19 18 20 24 21 31 
193 14.7 08.2 158 33.0 9.3 15 04.7 8.2 58.0 35 17 05 17 33 18 04 18 26 19 28 20 31 21 36 

02 208 14.4 07.9 173 01.3 9.2 14 56.5 8.3 58.0 30 17 17 17 43 18 12 18 36 19 36 20 38 21 40 
03 223 14.2 .. 07.5 187 29.5 9.3 14 48.2 8.4 58.0 20 17 37 18 00 18 28 18 53 19 51 20 49 21 47 
04 238 13.9 07.2 201 57.8 9.3 14 39.8 8.4 58.0 N 10 17 54 18 17 18 43 19 08 20 03 20 59 21 53 
05 253 13.7 06.8 216 26.l 9.4 14 31.4 8.6 58.0 0 18 10 18 33 18 59 19 22 20 15 21 08 21 59 
06 268 13.4 S22 06.4 230 54.5 9.3 S14 22.8 8.6 58.0 S 10 18 27 18 50 19 17 19 36 20 27 21 16 22 04 
07 283 13.l 06.l 245 22.8 9.4 14 14.2 8.8 58.l 20 18 45 19 09 19 38 19 51 20 39 21 26 22 10 
08 298 12.9 05.7 259 51.2 9.4 14 05.4 8.8 58.1 30 19 06 19 33 20 05 20 07 20 54 21 37 22 17 

F 09 313 12.6 .. 05.4 274 19.6 9.5 13 56.6 8.8 58.l 35 19 18 19 47 20 23 20 17 21 02 21 43 22 21 
R 10 328 12.4 05.0 288 48.l 9.5 13 47.8 9.0 58.1 40 19 .32 20 04 20 45 20 28 21 11 21 50 22 25 
I 11 343 12.1 04.7 303 16.6 9.5 13 38.8 9.1 58.1 45 19 49 20 25 21 13 20 42 21 22 21 58 22 30 
0 12 358 11.9 S22 04.3 317 45.l ?.S 513 29.7 9.l 58.1 S 50 20 10 20 52 21 53 20 57 21 35 22 07 22 36 
A 13 13 11.6 03.9 332 13.6 ?.6 13 20.6 9.2 58.2 52 20 20 21 06 22 16 21 OS 21 41 22 12 22 39 
y 14 28 11.3 03.6 346 42.2 9.5 13 11.4 9.3 58.2 54 20 31 71 22 :n 49 21 13 21 48 22 17 n-1;, 

15 43 11.l .. 03.2 1 10.7 9.6 13 02.l 9.4 58.2 56 20 44 21 42 /Ill 21 22 21 55 22 22 n 45 
16 58 10.8 02.9 15 39.3 9.7 12 52.7 9.4 58.2 58 20 59 22 06 /Ill 21 33 22 04 22 28 22 49 
17 73 10.6 02.5 30 08.0 9.6 12 43.3 9.5 58.2 S 60 21 17 22 41 /Ill 21 45 22 13 22 35 22 53 
18 88 10.3 S22 02.l 44 36.6 9.7 S12 33.8 9.6 58.2 SUN MOON l? 103 10.1 01.8 59 05.3 9.7 12 24.2 9.7 58.3 

Eqn. of Time 20 118 09.8 01.4 73 34.0 9.8 12 14.5 9.7 58.3 Mer. Mer. Poss. 
Phase Day Agt 

21 133 09.5 .. 01.0 88 02.8 9.7 12 04.8 9.8 58.3 oo• 12• Pa11. Upper Lower 
22 148 09.3 00.7 102 31.5 9.8 11 55.0 9.9 58.3 "' • ffl s h m ·h m h m d 

23 163 09.0 00.3 117 00.3 '1.8 11 45.1 10.0 58.3 7 06 08 06 21 12 06 13 09 00 42 01 
8 06 34 06 47 12 07 14 02 01 36 02 • S.D. 16.3 d 03 S.D. 15.6 15.7 15.8 9 07 00 07 12 12 07 14 55 02 29 03 



16 JANUARY 10, 11, 12 (SAT., SUN., MON.) 

ARIES VENUS -3.3 MARS +1.4 JUPITER -1.7 SATURN +1.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nomf" S.H.A. Dec. 
d h . ' . ' . ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' . " 

1000 109 25.7 201 10.3 S22 56.9 158 47.8 S19 22.5 279 40.2 S 2 44.4 279 33.5 S l 38.7 Acomor 315 36.9 S40 23.2 
01 124 28.l 216 09.4 57.1 173 48.3 22.0 294 42.5 44.4 294 35.9 38.7 Achernar 335 45.l S57 20.4 
02 139 30.6 231 08.5 57.2 188 48.7 21.4 309 44.9 44.5 309 38.4 38.7 Acrux 17 3 36.8 S62 59 .3 
03 154 33.1 246 07.5 .. 57.4 203 49.2 .. 20.9 324 47.2 .. 44.5 324 40.8 .. 38.7 Adhara 255 31.6 S28 56.9 
04 169 35.5 261 06.6 57.5 218 49.6 20.4 339 49.6 44.5 339 43.2 38.7 Aldebaran 291 17.5 N16 28.2 
05 184 38.0 276 05.7 57.7 233 50.l 19.9 354 51.9 44.6 354 45.6 38.7 
06 199 40.5 291 04.8 S22 57.8 248 50.5 S19 19.4 9 54.3 S 2 44.6 9 48.l S l 38.7 Alioth 166 42.3 N56 03.6 
07 214 42.9 306 03.8 57.9 263 51.0 18.9 24 56.6 44.6 24 50.5 38.7 Alkaid 153 18.4 N49 24.3 

~ 08 229 45.4 321 02.9 58.l 278 51.4 18.3 39 59.0 44.7 39 52.9 38.7 Al No'ir 28 15.1 547 03.4 
A 09 744 47.9 336 02.0 .. 58.2 293 51.9 .. 17.8 55 Ol.3 .. 44.7 54 55.3 . . 38.7 Alnilam 276 11.1 S 1 13.0 
I 10 7','I 'i0.3 351 01.0 58.3 308 52.3 17.3 70 03.7 44.7 69 57.8 38.7 Alphard 218 20.1 S 8 34.6 

I) II 714 '>7.8 6 00.l 58.5 323 52.8 16.8 85 06.l 44.8 85 00.2 38.7 ,, 12 lfl'I '>'> 3 20 59.2 522 58.6 338 53.2 S19 16.3 100 08.4 S 2 44.8 100 02.6 S l 38.8 Alphecca l 26 32.2 N26 46.6 
Ii 13 31)4 51./ 35 58.2 58.7 353 53.7 15.8 115 10.8 44.8 ll5 05.0 38.8 Alpheratz 3S8 09.2 N28 59.2 
/I 14 370 00.7 50 57.3 58.9 8 54.1 15.2 130 13.1 44.9 130 07.5 38.8 Altair 62 32.7 N 8 49.l 
y 15 H5 02.6 6'> 56.4 .. 59.0 23 54.6 .. 14.7 145 15.5 .. 44.9 145 09.9 . . 38.8 Ankoo 353 40.2 542 24.9 

16 350 05.l 80 55.4 59.l 38 55.0 14.2 160 17.8 44.9 160 12.3 38.8 Antares ll2 56.9 S26 23.J 
17 5 07.6 95 54.5 59.2 53 55.5 13.7 175 20.2 45.0 175 14.7 38.8 
18 20 10.0 110 53.6 S22 59.4 68 55.9 S19 13.2 190 22.6 S 2 45.0 190 17.2 S l 38.8 Arcturus 146 18.4 Nl 9 16.8 
19 35 12.5 125 52.6 59.5 83 56.4 12.6 205 24.9 45.0 205 19.6 38.8 Atria 108 21.4 S68 59.4 
20 50 15.0 140 51.7 59.6 98 56.8 12.l 220 27.3 45.l 220 22.0 38.8 Avior 234 27.4 S59 26.9 
21 65 17.4 155 50.8 .. 59.7 113 57.3 .. 11.6 235 29.6 . . 45.1 235 24.4 .. 38.8 Bellatrix 278 58.2 N 6 19.9 
22 80 19.9 170 49.8 22 59.9 128 57.7 11.1 250 32.0 45.1 250 26.9 38.8 Betelgeuse 271 27.7 N 7 24.l 
23 95 22.4 185 48.9 23 00.0 143 58.2 10.6 265 34.4 45.2 265 29.3 38.8 11: 110 24.8 200 48.0 S23 00.l 158 58.6 Sl 9 10.0 280 36.7 S 2 45.2 280 31.7 S l 38.8 Canopus 264 06.6 S52 41.3 

125 27.3 215 47.0 00.2 173 59.l 09.5 295 39.l 45.2 295 34.l 38.8 Capello 281 10.6 N45 58.8 
02 140 29.7 230 46.l 00.3 188 59.5 09.0 310 41.4 45.3 310 36.6 38.8 Deneb 49 48.7 N45 12.8 
03 155 32.2 245 45.2 .. 00.4 204 00.0 .. 08.5 325 43.8 .. 45.3 325 39.0 .. 38.8 Denebola 182 58.7 Nl4 40.6 
04 170 34.7 260 44.2 00.5 219 00.4 07.9 340 46.2 45.3 340 41.4 38.8 Diphdo 349 20. 7 S18 05. 7 
05 185 37.1 275 43.3 00.7 234 00.9 07.4 355 48.5 45.4 355 43.9 38.8 

06 200 39.6 290 42.4 s23 oo.8· 249 01.4 Sl 9 06.9 10 50.9 S 2 45.4 10 46.3 S 1 38.8 Dubhe 194 21.5 N61 51.0 
07 215 42.l 305 41.4 00.9 264 01.8 06.4 25 53.2 45.4 25 48.7 38.8 Elnath 278 43.5 N28 35.5 
08 230 44.5 320 40.5 01.0 279 02.3 05.8 40 55.6 45.5 40 51.l 38.8 Eltanin 90 58.l N51 29.4 

s 09 245 47.0 335 39.6 .. 01.1 294 02.7 .. 05.3 55 58.0 .. 45.5 55 53.6 . . 38.8 Enif 34 11.6 N 9 47.2 
u 10 260 49.5 350 38.6 01.2 309 03.2 04.8 71 00.3 45.5 70 56.0 38.8 Fomalhaut 15 51.4 S29 43.6 
N 11 275 51.9 5 37.7 01.3 324 03.6 04.3 86 02.7 45.5 85 58.4 38.8 
D 12 290 54.4 20 36.8 S23 01.4 339 04.1 S19 03.7 101 05.l S 2 45.6 101 00.9 S 1 38.8 Gacrux 172 28.3 S57 00.l 
A 13 305 56.9 35 35.8 01.5 354 04.5 03.2 116 07.4 45.6 116 03.3 38.8 Gienah 176 17.6 S17 26.l 
y 14 320 59.3 50 34.9 01.6 9 05.0 02.7 131 09.8 45.6 131 05.7 38.8 Hodor 149 23.1 S60 16.5 

15 336 01.8 65 34.0 .. 01.7 24 05.4 .. 02.2 146 12.l .. 45.7 146 08.2 .. 38.8 Hamal 328 28.6 N23 22.4 
16 351 04.2 80 33.0 01.8 39 05.9 01.6 161 14.5 45.7 161 10.6 38.8 Kaus Aust. 84 17.0 S34 23.6 
17 6 06.7 95 32.l 01.9 54 06.4 01.1 176 16.9 45.7 176 13.0 38.8 

18 21 09.2 110 31.2 S23 02.0 69 06.8 S19 00.6 191 19.2 S 2 45.8 191 15.4 S 1 38.8 Kochab 137 19.6 N74 13.8 
19 36 11.6 125 30.2 02.1 84 07.3 19 00.0 206 21.6 45.8 206 17.9 38.8 Markab 14 03.1 Nl5 06.2 
20 51 14.l 140 29.3 02.2 99 07.7 18 59.5 221 24.0 45.8 221 20.3 38.8 Menkar 314 40.8 N 4 00.8 
21 66 16.6 155 28.4 .. 02.3 114 08.2 .. 59.0 236 26.3 .. 45.8 236 22.7 .. 38.8 Menkent 148 36.8 S36 16.4 
22 81 19.0 170 27.4 02.4 129 08.6 58.5 251 28.7 45.9 251 25.2 38.8 Miaplacidus 221 44.0 S69 38.2 
23 96 21.5 185 26.5 02.5 144 09.l 57.9 266 31.1 45.9 266 27.6 38.8 

1200 111 24.0 200 25.6 S23 02.5 159 09.6 S18 57.4 281 33.4 S 2 45.9 281 30.0 S l 38.8 Mirfak 309 15.5 N49 47.7 
01 126 26.4 215 24.6 02.6 174 10.0 56.9 296 35.8 46.0 296 32.5 38.8 Nunki 76 29.3 S26 19.2 
02 141 28.9 230 23.7 02.7 189 10.5 56.3 311 38.2 46.0 311 34.9 38.8 Peacock 53 58.7 S56 47.9 
03 156 31.4 245 22.7 .. 02.8 204 10.9 .. 55.8 326 40.5 . . 46.0 326 37.3 .. 38.8 Pollux 243 57.5 N28 04.3 
04 171 33.8 260 21.8 02.9 219 11.4 55.3 341 42.9 46.l 341 39.8 38.8 Procyon 245 25.2 N 5 16.4 
05 186 36.3 275 20.9 03.0 234 11.8 54.7 356 45.3 46.1 356 42.2 38.8 

06 201 38.7 290 19.9 S23 03.l 249 12.3 S18 54.2 11 47.6 S 2 46.l 11 44.6 S 1 38.8 Rasalhague 96 29.7 Nl2 34.4 
07 216 41.2 305 19.0 03.l 264 12.8 53.7 26 50.0 46.l 26 47.l 38.8 Regulus 208 09.5 Nl2 03.5 
08 231 43.7 320 18.l 03.2 279 13.2 53.1 41 52.4 46.2 41 49.5 38.8 Rigel 281 35.5 S 8 13.6 

M 09 246 46.1 335 17.1 .. 03.3 294 13.7 .. 52.6 56 54.8 .. 46.2 56 51.9 .. 38.8 Rigil Kent. 140 25.7 S60 45.0 
o 10 261 48.6 350 16.2 03.4 309 14.1 52.1 71 57.1 46.2 71 54.4 38.8 Sabik 102 41.2 S15 42.0 
N 11 276 51.1 5 15.3 03.4 324 14.6 51.5 86 59.5 46.2 86 56.8 38.8 
D 12 291 53.5 20 14.3 S23 03.5 339 15.1 S18 51.0 102 01.9 S 2 46.3 101 59.2 S 1 38.8 Schedar 350 08.8 N56 26.2 
A 13 306 56.0 35 13.4 03.6 354 15.5 50.5 117 04.2 46.3 117 Ol.7 38.8 Shaula 96 55.8 S37 05.3 
y 14 321 58.5 50 12.5 03.7 9 16.0 49.9 132 06.6 46.3 132 04.l 38.8 Sirius 258 55.2 S16 41.5 

15 337 00.9 65 11.5 .. 03.7 24 16.4 .. 49.4 147 09.0 .. 46.4 147 06.5 .. 38.8 Spica 158 57.3 S11 03.6 
16 352 03.4 80 10.6 03.8 39 16.9 48.8 162 11.4 46.4 162 09.0 38.8 Suhail 223 10.2 543 21.3 
17 7 05.8 95 09.6 03.9 54 17.4 48.3 177 13.7 46.4 177 11.4 38.8 

18 22 08.3 110 08.7 523 03.9 69 17.8 S18 47.8 192 16.l S 2 46.4 192 13.8 S 1 38.8 Vega 80 56.1 N38 45.9 
19 37 10.8 125 07.8 04.0 84 18.3 47.2 207 18.5 46.5 207 16.3 38.8 Zuben'ubi 137 32.9 515 57.6 
20 52 13.2 140 06.8 04.1 99 18.7 46.7 222 20.8 46.5 222 18.7 38.8 S.H.A. Mer. Pon. 
21 67 15.7 155 05.9 .. 04.1 114 19.2 .. 46.2 237 23.2 .. 46.5 237 21.1 .. 38.8 . ' h m 

22 82 18.2 170 05.0 04.2 ~2.9 19.7 45.6 252 25.6 46.5 252 23.6 38.8 Venus 90 23.2 10 37 
23 97 20.6 185 04.0 04.2 144 20.l 45.l 267 28.0 46.6 267 26.0 38.8 Mars 48 33.8 13 24 

h m Jupiter 170 11.9 5 17 
\'11.:•r Poss. 16 35.6 l' -0.9 d 0.1 l' o.s d 0.5 l' Z.4 d 0.0 V 2.4 d 0.0 Saturn 170 06.9 5 17 



JANUARY 10, 11, 12 (SAT., SUN., MON.) 17 

MOON 
Twilight Moonrise 

SUN lot. 
Civil 

Sunrise 
10 11 12 13 Nout. 

G.M.T. 
h G.H.A. Dec. G.H.A. V Dec. d H.P. 0 h m h m h m h m h m h m m 

d h 0 , 0 ' 0 ' ' 0 ' ' ' 
N 72 08 10 10 08 1111 11 45 11 32 11 21 11 09 

10~ 178 08.8 521 59.9 131 29.1 9.9 511 35.l 10.0 58.3 N 70 07 53 09 29 1111 11 31 11 25 11 20 11 15 
193 08.5 59.6 145 58.0 9.8 11 25.l 10.l 58.3 68 07 40 09 02 10 53 11 19 11 19 11 20 11 20 

02 208 08.3 59.2 160 26.8 9.9 11 15.0 10.2 58.4 66 07 29 08 42 10 05 11 09 11 14 11 19 11 24 
03 223 08.0 .. 58.8 174 55.7 10.0 11 04.8 10.2 58.4 64 07 20 08 25 09 34 11 00 11 10 11 19 11 28 
04 238 07.8 58.5 189 24.7 9.9 10 54.6 10.3 58.4 62 07 12 08 11 09 12 10 53 11 06 11 19 11 31 
05 253 07.5 58.1 203 53.6 10.0 10 44.3 10.3 58.4 60 07 05 07 59 08 54 10 47 11 03 11 18 11 34 

06 268 07.2 521 57.7 218 22.6 9.9 510 34.0 10.4 58.4 N 58 06 58 07 49 08 38 10 41 11 00 11 18 11 36 
07 283 07.0 57.4 232 51.5 10.l 10 23.6 10.5 58.4 56 06 52 07 40 08 26 10 36 10 58 11 18 11 38 

s 08 298 06.7 57.0 247 20.6 10.0 10 13.1 10.6 58.5 54 06 47 07 32 08 14 10 32 10 56 11 18 11 40 
A 09 313 06.5 .. 56.6 261 49.6 10.l 10 02.5 10.6 58.5 52 06 42 07 25 08 04 10 28 10 53 11 18 11 42 
T 10 328 06.2 56.2 276 18.7 10.0 9 51. 9 10.6 58.5 50 06 37 07 18 07 55 10 24 10 51 11 18 11 44 
u 11 343 06.0 55.9 290 47 .7 10.l 9 41.3 10.7 58.5 45 06 27 07 04 07 37 10 16 10 47 11 17 11 47 
R 12 358 05.7 521 55.5 305 16.8 10.2 5 9 30.6 10.8 58.5 N 40 06 18 06 51 07 21 10 09 10 44 11 17 11 50 
D 13 13 05.5 55.1 319 46.0 10.l 9 19.8 10.8 58.5 35 06 09 06 41 07 08 10 04 10 41 11 17 11 53 
A 14 28 OS.2 54.7 334 15.l 10.2 9 09.0 10.9 58.5 30 06 02 06 31 06 57 09 58 10 38 11 17 11 55 
y 15 43 05.0 .. ">4.4 348 44.3 10.2 8 58.1 10.9 58.5 20 05 47 06 14 06 38 09 50 10 33 11 16 11 59 

16 58 04.7 54.0 3 13.5 10.2 8 47.2 11.0 58.6 N 10 05 32 05 58 06 20 09 42 10 29 11 16 12 03 
17 73 04.5 53.6 17 42.7 10.2 8 36.2 11.l 58.6 0 05 16 05 42 06 04 09 34 10 25 11 16 12 07 

18 BB 04.2 521 53.2 32 11.9 10.3 5 8 25.l ll.l 58.6 5 10 04 59 05 25 05 48 09 27 10 21 11 16 12 10 
19 103 04.0 52.8 46 41.2 10.2 8 14.0 11.l 58.6 20 04 38 05 06 05 31 09 19 10 17 11 15 12 14 
20 118 03.7 52.4 61 10.4 10.3 8 02.9 11.2 58.6 30 04 11 04 43 05 10 09 10 10 13 11 15 12 18 
21 133 03.5 .. 52.1 75 39.7 10.3 7 51.7 ll.2 58.6 35 03 53 04 29 04 58 09 05 10 10 11 15 12 21 
22 148 03.2 51.7 90 09.0 10.3 7 40.5 ll.3 58.6 40 03 32 04 12 04 44 08 59 10 07 11 15 12 23 
23 163 03.0 51.3 104 38.3 10.4 7 29 .2 11.3 58.6 45 03 05 03 52 04 28 08 52 10 03 11 15 12 27 

11~ 178 02.7 521 50.9 119 07.7 10.3 5 7 17.9 ll.4 58.7 5 50 02 25 03 25 04 07 08 44 09 59 11 15 12 31 
193 02.5 50.5 133 37.0 10.4 7 06.5 ll.4 58. 7 52 02 03 03 12 03 58 08 40 09 57 11 15 12 33 

02 208 02.2 50.l 148 06.4 10.4 6 55.l 11.5 58.7 54 01 32 02 56 03 47 08 36 09 55 11 14 12 35 
03 223 02.0 .. 49.8 162 35.8 10.4 6 43.6 11.5 58.7 56 00 31 02 37 03 34 08 31 09 52 11 14 12 37 
04 238 01.7 49.4 177 05.2 10.4 6 32.1 11.5 58.7 58 Ill/ 02 13 03 19 08 26 09 50 11 14 12 39 
05 253 01.5 49.0 191 34.6 10.4 6 20.6 11.6 58.7 5 60 Ill/ 01 41 03 02 08 20 09 47 11 14 12 42 

06 268 01.2 521 48.6 206 04.0 10.5 5 6 09 .0 11.6 58. 7 Twilight Moonaet 
07 283 01.0 48.2 220 33.5 10.4 5 57 .4 11.6 58. 7 lot. Sunset 
08 298 00.7 47.8 235 02.9 10.5 5 45.8 11.7 58.8 Civil Nout. 10 11 12 13 

s 09 313 00.5 .. 47.4 249 32.4 10.5 5 34.l 11.7 58.8 
u 10 328 00.2 47.0 264 01.9 10.5 5 22.4 11.8 58.8 0 " m h m h m h m h m h m h m 

N 11 343 00.0 46.6 278 31.4 10.5 5 10.6 11.8 58.8 N 72 1111 14 09 16 07 20 11 22 10 24 08 00 08 
D 12 357 59.8 521 46.2 293 00.9 10.5 5 4 58.8 11.8 58.8 N 70 1111 14 48 16 23 20 24 22 15 24 05 00 05 
A 13 12 59.5 45.8 307 30.4 10.5 4 47 .0 11.8 58.8 68 13 24 15 14 16 36 20 34 22 18 24 02 00 02 
y 14 27 59.3 45.4 321 59.9 10.5 4 35.2 11.9 58.8 66 14 12 15 35 16 47 20 42 22 21 24 00 00 00 

15 42 59.0 .. 45.0 336 29.4 10.5 4 23.3 11.9 58.8 64 14 42 15 52 16 57 20 50 22 24 23 58 25 34 
16 57 58.8 44.6 350 58.9 10.6 4 11.4 11.9 58.8 62 15 05 16 05 17 05 20 56 22 26 23 57 25 28 
17 72 58.5 44.3 5 28.5 10.5 3 59 .5 12.0 58. 9 60 15 23 16 17 17 12 21 01 22 28 23 55 25 24 
18 87 58.3 521 43.9 19 58.0 10.6 S 3 47.5 12.0 58.9 N 58 15 38 16 27 17 18 21 05 22 30 23 54 25 20 
19 102 58.0 43.5 34 27.6 10.5 3 35.5 12.0 58.9 56 15 51 16 36 17 24 21 10 22 31 23 53 25 16 
20 117 57.8 43.1 48 57.l 10.6 3 23.5 12.0 58. 9 54 16 02 16 44 17 29 21 13 22 32 23 52 25 13 
21 132 57.6 .. 42.7 63 26.7 10.5 3 11.5 12.0 58.9 52 16 12 16 52 17 34 21 17 22 34 23 51 25 10 
22 1A7 57.3 42.3 77 56.2 10.6 2 59.5 12.l 58.9 50 16 21 16 58 17 39 21 20 22 35 23 51 25 07 
23 162 57 .1 41.8 92 25.8 10.6 2 47.4 12.l 58.9 45 16 40 17 13 17 49 21 26 22 37 23 49 25 01 

1200 177 56.8 521 41.4 106 55.4 10.5 S 2 35.3 12.l 58.9 N 40 16 55 17 25 17 58 21 31 22 39 23 47 24 56 
01 192 56.6 41.0 121 24.9 10.6 2 23.2 12.l 58.9 35 17 08 17 36 18 07 21 36 22 41 23 46 24 52 
02 207 56.3 40.6 135 54.5 10.6 2 11.1 12.l 58.9 30 17 19 17 45 18 15 21 40 22 42 23 45 24 48 
03 222 56.l .. 40.2 150 24.1 10.5 1 59.0 12.2 59.0 20 17 39 18 02 18 29 21 47 22 45 23 43 24 42 
04 237 55.9 39.8 164 53.6 10.6 l 46.8 12.l 59.0 N 10 17 56 18 18 18 44 21 53 22 47 23 41 24 36 
05 252 55.6 39.4 179 23.2 10.6 1 34.7 12.2 59.0 0 18 12 18 34 19 00 21 59 22 49 23 40 24 31 
06 267 55.4 S21 39.0 193 52.8 10.5 S l 22.5 12.2 59.0 S 10 18 28 18 51 19 17 22 04 22 51 23 38 24 26 
07 282 55.l 38.6 208 22.3 10.6 l 10.3 12.2 59.0 20 18 45 19 10 19 38 22 10 22 54 23 36 24 20 
08 297 54.9 38.2 222 51.9 10.5 0 58.1 12.2 59.0 30 19 06 19 33 20 05 22 17 22 56 23 34 24 14 

M 09 312 54.6 .. 37.8 237 21.4 10.6 0 45.9 12.2 59.0 35 19 17 19 47 20 22 22 21 22 57 23 33 24 10 
0 10 327 54.4 37.4 251 51.0 10.5 0 33.7 12.2 59.0 40 19 31 20 03 20 43 22 25 22 59 23 32 24 06 
N 11 342 54.2 37.0 266 20.5 10.6 0 21.5 12.2 59.0 45 19 48 ?0 74 ?l 11 22 30 23 OJ 23 30 24 OJ 
0 12 357 53.9 S21 36.6 280 50.l 105 SO 09.3 12.2 59.0 <, 50 70 08 70 'iO 21 50 27 31, 23 03 n I') 21 5'1 
A 13 12 53 7 36.l 295 191, 10.5 N O 02.9 12' 59.0 52 20 18 11 03 'l'1 II n l'I :ti 04 n Ill /1 ,, 1 
y 14 27 53.5 35.7 309 49.l 10.5 0 15.2 12 7 '>9.1 54 20 28 21 19 72 41 n Ill 71 0', n 71 71 ">0 

15 42 53.2 .. 35.3 .324 18.6 10.S O 27 .4 12.2 59. l 56 20 41 21 37 73 J6 22 4', 73 06 23 71., 
/} "' 16 57 53.0 34.9 338 48.1 10 s 0 39.6 12.2 59. l 58 20 55 22 01 1/1/ 2, 49 23 07 23 25 23 IIJ 

17 72 52.7 34.5 353 17 .6 10.5 0 51.8 12.3 59.1 S 60 21 13 22 33 Ill/ 22 53 23 09 23 24 23 39 
18 87 52.5 521 34.1 7 47.1 10.4 N 1 04.1 12.2 59.l SUN MOON 19 102 52.3 33.7 22 16.5 10.5 1 16.3 12.2 59.l 
20 117 52.0 33.2 36 46.0 10.4 1 28.5 12.2 59.1 Doy 

Eqn. of Time Mer. Mer. Pou. 
Age Phase 

21 132 51.8 .. 32.8 51 15.4 10.4 1 40. 7 12.2 59. l oo· 12• Pou. Upper lower 
22 147 51.6 32.4 65 44.8 10.4 l 52.9 12.2 59.1 "' . "' . h m h m h m d 

23 162 51.3 32.0 80 14.2 10.4 2 05.1 12.2 59.l 10 07 24 07 37 12 08 15 47 03 21 04 
11 07 49 08 01 12 08 16 37 04 12 05 I) 

S.D. 16.3 d 0.4 S.D. 15.9 16.0 16.l 12 08 12 08 24 12 08 17 28 05 03 06 



18 JANUARY 13, 14, 15 (TUES., WED., THURS.) 

ARIES VENUS -3.3 MARS + 1.4 JUPITER -1.7 SATURN +1.0 STARS 
<,Ml 

<,IIA C1 H.A. Dec G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. ,, " .. " 
, 0 , ., , 0 0 0 0 0 0 

1300 112 2 3.1 200 03.l S23 04.3 159 20.6 S18 44.5 282 30.3 S 2 46.6 282 28.4 S l 38.8 Acomor 315 36.9 S40 23.2 
01 127 25.6 215 02.1 04.4 174 21.l 44.0 297 32.7 46.6 297 30.9 38.8 Achernar 335 45.l S57 20.4 
02 142 28.0 230 01.2 04.4 189 21.5 43.5 312 35.l 46.6 312 33.3 38.8 Acrux 173 36.7 S62 59.3 
03 157 30.5 245 00.3 .. 04.5 204 22.0 .. 42.9 327 37.5 .. 46.7 327 35.7 .. 38.8 Adhara 255 31.6 S28 56.9 
04 112 33.0 259 59.3 04.5 219 22.4 42.4 342 39.8 46.7 342 38.2 38.8 Aldebaran 291 17.5 Nl6 28.2 
05 187 35.4 274 58.4 04.6 234 22.9 41.8 357 42.2 46.7 357 40.6 38.8 
06 202 37.9 289 57.5 S23 04.6 249 23.4 S18 41.3 12 44.6 S 2 46.7 12 43.l S l 38.8 Alioth 166 42.3 N56 03.5 
07 217 40.3 304 56.5 04.7 264 23.8 40.8 27 47.0 46.8 27 45.5 38.8 Alkaid 153 18.4 N49 24.3 

T 
08 232 42.8 319 55.6 04.7 279 24.3 40.2 42 49.3 46.8 42 47.9 38.8 Al No'ir 28 15.l S47 03.4 
09 247 45.3 334 54.6 .. 04.8 294 24.8 .. 39.7 57 51.7 .. 46.8 57 50.4 .. 38.8 Alnilam 276 11.l S l 13.0 u 10 262 47.7 349 53.7 04.8 309 25.2 39.l 72 54.l 46.8 72 52.8 38.8 Alphard 218 20.0 S 8 34.6 

E 11 277 50.2 4 52.8 04.9 324 25.7 38.6 87 56.5 46.9 87 55.2 38.8 s 
12 19 51.8 S23 D 292 52.7 04.9 339 26.1 518 38.0 102 58.8 5 2 46.9 102 57.7 5 1 38.8 Alphecca 126 32.l N26 46.6 

A 13 307 55.l 34 50.9 05.0 354 26.6 37.5 118 01.2 46.9 118 00.l 38.8 Alpheratz 358 09.2 N28 59.2 
y 14 322 57.6 49 50.0 05.0 9 27.l 37.0 133 03.6 46.9 133 02.6 38.8 Altair . 62 32.7 N 8 49.l 

15 338 00.l 64 49.0 .. 05.0 24 27 .5 .. 36.4 148 06.0 .. 47.0 148 05.0 . . 38.8 Ankoo 353 40.2 542 24.9 
16 353 02.5 79 48.l 05.l 39 28.0 35.9 163 08.4 47.0 163 07 .4 38.8 Antares 112 56.8 526 23.3 
17 8 05.0 94 47.l 05.l 54 28.5 35.3 178 10.7 47.0 178 09.9 38.8 
18 23 07 .5 109 46.2 S23 05.l 69 28.9 518 34.8 193 13.l S 2 47.0 193 12.3 S l 38.8 Arcturus 146 18.3 Nl9 16.8 
19 38 09.9 124 45.3 05.2 84 29.4 34.2 208 15.5 47.l 208 14.8 38.8 Atria 108 21.3 568 59.4 
20 53 12.4 139 44.3 05.2 99 29.9 33.7 223 17.9 47.l 223 17.2 38.8 Avior 234 27.4 559 26.9 
21 68 14.8 154 43.4 .. 05.3 114 30.3 .. 33.l 238 20.3 .. 47.1 238 19.6 .. 38.8 Bellatrix 278 58.2 N 6 19.9 
22 83 17.3 169 42.5 05.3 129 30.8 32.6 253 22.6 47.l 253 22.1 38.8 Betelgeuse 271 27.7 N 7 24.l 
23 98 19.8 184 41.5 05.3 144 31.3 32.0 268 25.0 47.2 268 24.5 38.8 

1400 113 22.2 199 40.6 523 05.3 159 31.7 518 31.5 283 27.4 5 2 47.2 283 26.9 5 l 38.8 Canopus 264 06.6 552 41.3 
01 128 24.7 214 39.6 05.4 174 32.2 30.9 298 29.8 47.2 298 29.4 38.8 Capello 281 10.6 N45 58.8 
02 143 27 .2 229 38.7 05.4 189 32.7 30.4 313 32.2 47.2 313 31.8 38.8 Deneb 49 48.8 N45 12.8 
03 158 29.6 244 37.8 .. 05.4 204 33.1 .. 29.8 328 34.5 . . 47.3 328 34.3 .. 38.8 Denebola 182 58. 7 Nl4 40.6 
04 173 32.l 259 36.8 05.4 219 33.6 29.3 343 36.9 47.3 343 36.7 38.8 Diphdo 349 20. 7 S18 05. 7 
05 188 34.6 274 35.9 05.5 234 34.1 28.7 358 39.3 47.3 358 39.2 38.8 
06 203 37.0 289 35.0 523 05.5 249 34.5 518 28.2 13 41.7 5 2 47.3 13 41.6 5 1 38.8 Dubhe 194 21.5 N61 51.0 

w 07 218 39.5 304 34.0 05.5 264 35.0 27.6 28 44.l 47.3 28 44.0 38.8 Elnath 278 43.5 N28 35.5 
08 233 42.0 319 33.1 05.5 279 35.5 27.l 43 46.5 47.4 43 46.5 38.8 Eltanin 90 58.l N51 29.4 

E 09 248 44.4 334 32.l .. 05.6 294 35.9 .. 26.5 58 48.8 . . 47.4 58 48.9 .. 38.8 Enif 34 11.6 N 9 47.2 
D 10 263 46.9 349 31.2 05.6 309 36.4 26.0 73 51.2 47.4 73 51.4 38.8 Fomalhaut 15 51.4 529 43.6 
N 11 278 49.3 4 30.3 05.6 324 36.9 25.4 88 53.6 47.4 88 53.8 38.7 
E 

12 19 29.3 523 05.6 103 56.0 S 2 47.4 557 00.l s 293 51.8 339 37.3 518 24.9 103 56.2 5 l 38.7 Gacrux 172 28.3 

D 13 308 54.3 34 28.4 05.6 354 37.8 24.3 118 58.4 47.5 118 58.7 38.7 Gienah 176 17.6 S17 26.l 

A 
14 323 56.7 49 27.4 05.6 9 38.3 23.8 134 00.8 47.5 134 01.l 38.7 Hodor 149 23.1 560 16.5 

y 15 338 59.2 64 26.5 .. 05.6 24 38.7 .. 23.2 149 03.2 . . 47.5 149 03.6 .. 38.7 Hamal 328 28.6 N23 22.4 
16 354 01.7 79 25.6 05.6 39 39.2 22.7 164 05.5 47.5 164 06.0 38.7 Kaus Aust. 84 16.9 534 23.6 
17 9 04.l 94 24.6 05.7 54 39.7 22.1 179 07.9 47.6 179 08.5 38.7 
18 24 06.6 109 23.7 523 05.7 69 40.2 518 21.6 194 10.3 5 2 47.6 194 10.9 S 1 38.7 Kochab 137 19.5 N74 13.8 
19 39 09.l 124 22.8 05.7 84 40.6 21.0 209 12.7 47.6 209 13.3 38.7 Markab 14 03.l Nl5 06.l 
20 54 11.5 139 21.8 05.7 99 41.1 20.5 224 15.l 47.6 224 15.8 38.7 Menkar 314 40.8 N 4 00.8 
21 69 14.0 154 20.9 .. 05.7 114 41.6 .. 19.9 239 17.5 .. 47.6 239 18.2 . . 38.7 Menkent 148 36.8 S36 16.4 
22 84 16.4 169 19.9 05.7 129 42.0 19.3 254 19.9 47.7 254 20.7 38.7 Miaplacidus 221 44.0 S69 38.2 
23 99 18.9 184 19.0 05.7 144 42.5 18.8 269 22.2 47.7 269 23.l 38.7 

1500 114 21.4 199 18.1 S23 05.7 159 43.0 S18 18.2 284 24.6 S 2 47.7 284 25.6 S 1 38.7 Mirfak 309 15.5 N49 47.7 
01 129 23.8 214 17.1 05.7 174 43.4 17.7 299 27 .o 47.7 299 28.0 38.7 Nunki 76 29.3 S26 19.2 
02 144 26.3 229 16.2 05.7 189 43.9 17.1 314 29.4 47.7 314 30.4 38.7 Peacock 53 58.7 S56 47.9 
03 159 28.8 244 15.2 .. 05.7 204 44.4 .. 16.6 329 31.8 . . 47.8 329 32.9 .. 38.7 Pollux 243 57.5 N28 04.3 
04 174 31.2 259 14.3 05.7 219 44.9 16.0 344 34.2 47.8 344 35.3 38.7 Procyon 245 25.2 N 5 16.3 
05 189 33.7 274 13.4 05.7 234 45.3 15.4 359 36.6 47.8 359 37.8 38.7 
06 204 )6.2 289 12.4 523 05.7 249 45.8 518 14.9 14 39.0 S 2 47.8 14 40.2 S l 38.7 Rasalhague 96 29. 7 Nl2 34.4 
07 219 38.6 304 11.5 05.6 264 46.3 14.3 29 41.4 47.8 29 42.7 38.7 Regulus 208 09.5 Nl2 03.5 

T 08 234 41.l 319 10 6 05.6 279 46.7 ·13.8 44 43.8 47.9 44 45.l 38.7 Rigel 281 35.5 S 8 13.6 
H 09 249 43.6 334 09.6 .. 05.6 294 47.2 .. 13.2 59 46.l .. 47.9 59 47.6 .. 38.7 Rigil Kent. 140 25. 7 S60 45.0 
lJ 10 264 46.0 349 08.7 05.6 309 47.7 12.7 74 48.5 47.9 74 50.0 38.6 Sabik 102 41.2 515 42.0 
R 11 279 48.5 4 07.7 05.6 324 48.2 12.l 89 50.9 47.9 89 52.5 38.6 
s 12 294 50.9 19 06.8 S23 05.6 339 48.6 S18 11.5 104 53.3 S 2 47.9 104 54.9 S 1 38.6 Schedar 350 08.8 N56 26.2 
D 13 309 53.4 34 05.9 05.6 354 49.1 11.0 119 55.7 47.9 119 57.3 38.6 Shaula 96 55.8 S37 05.3 
A 14 324 55.9 49 04.9 05.6 9 49.6 10.4 134 58.1 48.0 134 59.8 38.6 Sirius 258 55.2 516 41.6 
y 15 339 58.3 64 04.0 .. 05.5 24 50.1 .. 09.9 150 00.5 .. 48.0 150 02.2 . . 38.6 Spica 158 57.3 S11 03.6 

16 355 00.8 79 03.0 05.5 39 50.5 09.3 165 02.9 48.0 165 04.7 38.6 Suhail 223 10.2 543 21.3 
17 10 03.3 94 02.1 05.5 54 51.0 08.7 180 05.3 48.0 180 07.l 38.6 
18 25 05.7 109 01.2 523 05.5 69 51.5 S18 08.2 195 07.7 S 2 48.0 195 09.6 S 1 38.6 Vega 80 56.l N38 45.9 
19 40 08.2 124 00.2 05.4 84 52.0 07.6 210 10.l 48.l 210 12.0 38.6 Zuben'ubi 137 32.9 S15 57.7 
20 55 10.7 138 59.3 05.4 99 52.4 07.0 225 12.5 48.1 2?5 14.5 38.6 S.H.A Mer. Pon. 
21 70 13.l 153 58.4 . . 05.4 114 52.9 .. 06.5 240 14.9 .. 48.l 240 16.9 .. 38.6 " h m 

22 85 15.6 168 57.4 05.4 1::c:i 53.4 05.9 255 17.3 48.l 255 19.4 38.6 Venus 86 18.3 10 42 
23 100 18.l 183 56.5 05.3 144 53.8 05.3 270 19.6 48.1 270 21.8 38.6 Mars 46 09.5 13 21 

h m Jupiter 170 05.2 5 05 
\1e: Poss. 16 23.8 t' -0.9 d 0.0 l' 0.5 d 0.6 l' 2.4 d 0.0 I.' 2.4 d 0.0 Saturn 170 04.7 5 05 



JANUARY 13, 14, 15 (TUES., WED., THURS.) 19 

Twilight Moonrise 
SUN MOON Lat. Sunrise 

13 14 15 16 Nout. Civil 
G.M.T. 

d h " h "' h h. "' h m h "' G H.A. Oet.. G.H.A I' Dec. H.P. 0 m "' m 

d h .. " . 0 
N 72 08 03 09 56 - 11 09 10 57 10 41 10 16 

1300 177 51.1 S21 31.6 94 43.6 10 4 N 2 17.3 12.2 59.l N 70 07 48 09 21 - 11 15 11 10 11 05 11 00 
01 192 50.8 311 109 13.0 10.4 2 29.5 12.1 59.l 68 07 36 08 56 10 38 11 20 11 21 11 24 11 29 
02 207 50.6 30.7 123 42.4 10.3 2 41.6 12.2 59.1 66 07 25 08 36 09 56 11 24 11 30 11 39 11 52 
03 222 50.4 .. 30.3 138 11.7 10.3 2 53.8 12.l 59.1 64 07 17 08 21 09 28 11 28 11 38 11 51 12 09 
04 237 50.l 29.9 152 41.0 10.3 3 05.9 12.2 59.2 62 07 09 08 08 09 07 11 31 11 45 12 02 12 24 

05 252 49.9 29.5 167 10.3 10.3 3 18.1 12.l 59.2 60 07 02 07 56 08 49 11 34 11 51 12 11 12 37 

06 267 49.7 S21 29.0 181 39.6 10.2 N 3 30.2 12.l 59.2 N 58 06 56 07 46 08 35 11 36 11 56 12 19 12 47 

07 282 49.4 28.6 196 08.8 10.3 3 42.3 12.0 59.2 56 06 50 07 38 08 23 11 38 12 00 12 26 12 57 

08 297 49.2 28.2 210 38.1 10.2 3 54.3 12.l 59.2 54 06 45 07 30 08 12 11 40 12 05 12 32 13 05 
T 09 312 49.0 .. 27.7 225 07.3 10.2 4 06.4 12.0 59.2 52 06 40 07 23 08 02 11 42 12 08 12 38 13 12 
u 10 327 48.7 27.3 239 36.5 10.1 4 18.4 12.l 59.2 50 06 36 07 17 07 54 11 44 12 12 12 43 13 19 
E 11 342 48.5 26.9 254 05.6 10.2 4 30.5 11.9 59.2 45 06 26 07 03 07 35 11 47 12 19 12 54 13 34 
s 12 357 48.3 S21 26.5 N 4 42.4 59.2 N 40 06 17 06 51 07 21 11 50 12 25 13 03 13 46 
D 268 34.8 10.l 12.0 

A 13 12 48.0 26.0 283 03.9 IO.I 4 54.4 12.0 59.2 35 06 09 06 40 07 08 11 53 12 31 13 11 13 56 

y 14 27 47 .8 25.6 297 33.0 10.0 5 06.4 11.9 59.2 30 06 02 06 31 06 57 11 55 12 36 13 18 14 05 
15 42 47.6 .. 25.2 312 02.0 10.1 5 18.3 11.9 59.2 20 05 47 06 14 06 38 11 59 12 44 13 31 14 21 
16 57 47.3 24.7 326 31.1 10.0 5 30.2 11.8 59.2 N 10 05 33 05 59 06 21 12 03 12 51 13 42 14 34 
17 72 47.1 24.3 341 00.1 10.0 5 42.0 11.8 59.2 0 05 17 05 43 06 05 12 07 12 58 13 52 14 47 

18 87 46.9 S21 23.9 355 29.l 9.9 N 5 53.8 11.8 59.2 S 10 05 00 05 27 05 50 12 10 13 05 14 02 15 00 

19 102 46.6 23.4 9 58.0 9.9 6 05.6 11.8 59.2 20 04 40 05 08 05 33 12 14 13 13 14 13 15 14 
20 117 46.4 23.0 24 26.9 9.9 6 17.4 11.7 59.2 30 04 13 04 46 05 13 12 18 13 22 14 26 15 30 
21 132 46.2 .. 22.6 38 55.8 9.9 6 29.l 11.7 59.2 35 03 57 04 32 05 01 12 21 13 27 14 33 15 40 
22 147 46.0 22.l 53 24.7 9.8 6 40.8 11.7 59.3 40 03 36 04 16 04 48 12 23 13 32 14 42 15 50 
23 162 45.7 21.7 67 53.5 9.8 6 52.5 11.6 59.3 45 03 09 03 56 04 32 12 27 13 39 14 5,2 16 03 

1400 177 45.5 S21 21.3 82 22.3 9.7 N 7 04.l 11.b 59.3 S 50 02 32 03 30 04 12 12 31 13 47 15 04 16 18 

01 192 45.3 20.8 96 51.0 9.7 7 15.7 11.5 59.3 52 02 11 03 17 04 02 12 33 13 51 15 09 16 26 
02 207 45.0 20.4 111 19.7 9.7 7 27.2 11.5 59.3 54 01 43 03 02 03 52 12 35 13 55 15 16 16 34 
03 222 44.8 .. 19.9 125 48.4 9.7 7 38.7 11.5 59.3 56 00 56 02 44 03 40 12 37 14 00 15 22 16 43 
04 237 44.6 19.5 140 17.l 9.6 7 50.2 11.4 59.3 58 1//1 02 22 03 26 12 39 14 05 15 30 16 53 
05 252 44.4 19.1 154 45.7 9.6 8 01.6 11.4 59.3 S 60 /Ill 01 52 03 09 12 42 14 11 15 39 17 05 

06 267 44.1 S21 18.6 169 14.3 9.5 N 8 13.0 11.3 59.3 Twilight Moonset 

w 07 282 43.9 18.2 183 42.8 9.5 8 24.3 11.3 59.3 Lat. Sunset 
08 297 43.7 17.7 198 11.3 9.5 8 35.6 11.2 59.3 Civil Neut. 13 14 15 16 

E 09 312 43.4 .. 17.3 212 39.8 9.4 8 46.8 11.2 59.3 
D 10 327 43.2 16.8 227 08.2 9.4 8 58.0 11.2 59.3 h h h m h h h m h m . m m m m 
N 11 342 43.0 16.4 241 36.6 9.3 9 09.2 11.0 59.3 N 72 - 14 23 16 16 00 08 02 08 04 14 06 35 
E 

12 357 42.8 S21 N 70 s 16.0 256 04.9 9.3 N 9 20.2 11.l 59.3 - 14 58 16 31 00 05 01 57 03 52 05 52 

D 13 12 42.5 15.5 270 33.2 9.3 9 31.3 10.9 59.3 68 13 41 15 23 16 43 00 02 01 48 03 35 05 24 

A 14 27 42.3 15.l 285 01.5 9.2 9 42.2 11.0 59.3 66 14 23 15 43 16 54 00 00 01 40 03 21 05 02 

y 15 42 42.l .. 14.6 299 29.7 9.2 9 53.2 10.8 59.3 64 14 51 15 58 17 02 25 34 01 34 03 10 04 45 
16 57 41.9 14.2 313 57.9 9.2 10 04.0 10.8 59.3 62 15 12 16 11 17 10 25 28 01 28 03 00 04 31 
17 72 41.6 13.7 328 26.1 9.1 10 14.8 10.8 59.3 60 15 29 16 23 17 17 25 24 01 24 02 52 04 19 

18 87 41.4 S21 13.3 342 54.2 9.0 NlO 25.6 10.7 59.3 N 58 15 44 16 32 17 23 25 20 01 20 02 45 04 09 
19 102 41.2 12.8 357 22.2 9.0 10 36.3 10.6 59.3 56 15 56 16 41 17 28 25 16 01 16 02 39 04 00 
20 117 41.0 12.4 11 50.2 9.0 10 46.9 10.6 59.3 54 16 07 16 49 17 34 25 13 01 13 02 33 03 S3 
21 132 40.7 .. 11.9 26 18.2 8.9 10 57.5 10.4 59.3 52 16 17 16 56 17 38 25 10 01 10 02 28 03 46 
22 147 40.5 11.5 40 46.l 8.9 11 07.9 10.5 59.3 50 16 25 17 02 17 43 25 07 01 07 02 23 03 39 
23 162 40.3 11.0 55 14.0 8.9 11 18.4 10.4 59.3 45 16 43 17 16 17 53 25 01 01 01 02 14 03 26 

1500 177 40.l S21 10.5 69 41.9 8.7 Nll 28.8 10.3 59.3 N 40 16 58 17 28 18 01 24 56 00 56 02 05 03 14 
01 192 39.9 10.1 84 09.6 8.8 11 39.1 10.2 59.3 35 17 11 17 38 18 09 24 52 00 52 01 58 03 05 
02 207 39.6 09.6 98 37.4 8.7 11 49.3 10.1 59.3 30 17 22 17 47 18 17 24 48 00 48 01 52 02 57 
03 222 39.4 .. 09.2 113 05.l 8.7 11 59.4 10.l 59.3 20 17 41 18 04 18 31 24 42 00 42 01 42 02 42 
04 237 39.2 08.7 127 32.8 8.6 12 09.5 10.1 59.3 N 10 17 57 18 20 18 46 24 36 00 36 01 32 02 30 
05 252 39.0 08.3 142 00.4 8.5 12 19.6 9.9 59.3 0 18 13 18 35 19 01 24 31 00 31 01 24 02 18 

06 267 38.8 S21 07.8 156 27.9 8.5 Nl2 29.5 9.9 59.3 S 10 18 29 18 51 19 18 24 26 00 26 01 15 02 06 
07 282 38.5 07.3 170 55.4 8.5 12 39.4 9.8 59.3 20 18 46 19 10 19 38 24 20 00 20 01 06 01 54 

T 08 297 38.3 06.9 185 22.9 8.4 12 49.2 9.7 59.3 30 19 05 19 32 20 04 24 14 00 14 00 55 01 40 
H 09 312 38.l .. 06.4 199 50.3 8.4 12 58.9 9.6 59.3 35 19 17 19 46 20 21 24 10 00 10 00 49 01 32 
u 10 327 37.9 06.0 214 17.7 8.4 13 08.5 9.6 59.3 40 19 30 20 02 20 42 24 06 00 06 00 42 01 22 
R 11 342 37.7 05.5 228 45.1 8.2 13 18.1 9.5 59.3 45 19 46 20 22 21 08 24 01 00 01 00 34 01 11 

s 12 357 37.4 S21 05.0 243 12.3 8.3 N13 27.6 9.4 59.3 S 50 20 06 20 47 21 45 23 55 24 25 00 25 00 58 
D 13 12 37.2 04.6 257 39.6 8.? 13 37 .0 9.3 59.3 52 20 15 21 00 22 06 23 53 24 20 00 20 00 52 
A 14 27 37.0 04.l 272 06.8 8.1 13 46.3 9.2 59.3 54 20 26 21 15 22 33 23 50 24 15 00 15 00 45 
y 15 42 36.8 .. 03.6 286 33.9 8.1 13 55.5 9.2 59.3 56 20 38 21 33 23 16 23 47 24 10 00 10 00 38 

16 57 36.6 03.2 301 01.0 8.1 14 04.7 9.0 59.3 58 20 51 21 55 Ill/ 23 43 24 04 00 04 00 29 
17 72 36.3 02.7 315 28.l 8.0 14 13.7 9.0 59.3 S 60 21 08 22 24 Ill/ 23 39 23 57 24 20 00 20 

18 87 36.l S21 02.2 329 55.1 7.9 Nl4 22.7 8.9 59.3 SUN MOON 
19 102 35.9 01.8 344 22.0 8.0 14 31.6 8.8 59.3 

Eqn. of Time Mer. 20 117 35.7 01.3 358 49.0 7.8 14 40.4 8.7 59.3 Mer. Poss. 
~ge Doy 00' 12' Pass. Upper Lower 

Phase 
21 132 35.5 .. 00.8 13 15.8 7.8 14 49.l 8.6 59.3 
22 147 35.3 21 00.4 27 42.6 7.8 14 57 .7 8.5 59.3 m ' m ' h m h m h m d 

23 162 35.l 20 59.9 42 09.4 1.1 15 06.2 8.5 59.3 13 08 35 08 46 12 09 18 19 05 53 07 
14 08 58 09 08 12 09 19 11 06 45 08 () 

S.D. 16.3 d 0.4 S.D. 16.l 16.2 16.2 15 09 19 09 30 12 09 20 05 07 38 09 
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ARIES VENUS -3.3 MARS +l.4 JUPITER -1.7 SATURN +0.9 STARS 
G.M.T. 

G.H.A. G.H.A.• Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 

d h 0 , 0 ' 0 ' 0 , 0 , 0 , 0 0 0 ' 0 " 
, 

1600 ll5 20.5 198 55.5 S23 05.3 159 54.3 S18 04.8 285 22.0 S 2 48.l 285 24.3 S 1 38.6 Acomar 315 36.9 S40 23.2 
01 130 23.0 213 54.6 05.3 174 54.8 04.2 300 24.4 48.2 300 26.7 38.6 Achernar 335 45.1 S57 20.4 
02 145 25.4 228 53.7 05.3 189 55.3 03.7 315 26.8 48.2 315 29.2 38.6 Acrux 173 36.7 S62 59.3 
03 160 27.9 243 52.7 .. 05.2 204 55.8 .. 03.1 330 29.2 . . 48.2 330 31.6 .. 38.5 Adhara 255 31.5 S28 56.9 
04 175 30.4 258 51.8 05.2 219 56.2 02.5 345 31.6 48.2 345 34.1 38.5 Aldebaran 291 17.5 Nl6 28.2 
05 190 32.8 273 50.8 05.1 234 56.7 02.0 0 34.0 48.2 0 36.5 38.5 
06 205 35 .. 3 288 49.9 S23 05.1 249 57.2 S18 01.4 15 36.4 S 2 48.2 15 39.0 S l 38.5 Alioth 166 42.2 N56 03.5 
07 220 37'.8 303 49.0 05.1 264 57.7 00.8 30 38.8 48.3 30 41.4 38.5 Alkaid 153 18.4 N49 24.3 
08 235 40.2 318 48.0 05.0 279 58.1 18 00.3 45 41.2 48.3 45 43.9 38.5 Al No'ir 28 15.l S47 03.4 

~ 09 250 42.7 333 47.1 .. 05.0 294 58.6 17 59.7 60 43.6 .. 48.3 60 46.3 . . 38.5 Alnilam 276 11.1 S l 13.0 
R lO 265 45.2 348 46.2 05.0 309 59.1 59.l 75 46.0 48.3 75 48.8 38.5 Alphard 218 20.0 S 8 34.6 
I 11 2!:10 47.6 3 45.2 04.9 324 59.6 58.6 90 48.4 48.3 90 51.2 38.5 
IJ 12 295 50.l 18 44.3 S23 04.9 340 00.0 S17 58.0 105 50.8 S 2 48.3 105 53.7 S l 38.5 Alphecca 126 32.1 N26 46.6 
A 13 310 52.5 33 43.3 04.8 355 00.5 57.4 120 53.2 48.3 120 56.1 38.5 Alpheratz 358 09.2 N28 59.2 
y 14 325 5!">.0 48 42.4 04.8 10 01.0 56.8 135 55.6 48.4 135 58.6 38.5 Altair 62 32.6 N 8 49.0 

15 340 57.5 63 41.5 .. 04.7 25 01.5 .. 56.3 150 58.0 .. 48.4 151 01.0 .. 38.5 Ankoo 353 40.2 542 24.9 
16 355 59.9 78 40.5 04.7 40 02.0 55.7 166 00.4 48.4 166 03.5 38.5 Antares 112 56.8 S26 23.3 
17 11 02.4 93 39.6 04.6 55 02.4 55.1 181 02.8 48.4 181 05.9 38.4 
18 26 04.9 108 38. 7 S23 04.6 70 02.9 S17 54.6 196 05.2 S 2 48.4 196 08.4 S 1 38.4 Arcturus 146 18.3 Nl 9 16.8 
19 41 07.3 123 37.7 04.5 85 03.4 54.0 211 07.6 48.4 211 10.8 38.4 Atria 108 21.3 S68 59.4 
20 56 09.8 138 36.8 04.5 100 03.9 53.4 226 10.0 48.4 226 13.3 38.4 Avior 234 27.4 S59 26.9 
21 71 12.3 153 35.8 .. 04.4 115 04.3 .. 52.9 241 12.4 .. 48.5 241 15.7 . . 38.4 Bellatrix 278 58.2 N 6 19.8 
22 86 14.7 168 34.9 04.4 130 04.8 52.3 256 14.8 48.5 256 18.2 38.4 Betelgeuse 271 27.7 N 7 24.1 
23 101 17.2 183 34.0 04.3 145 05.3 51.7 271 17.2 48.5 271 20.6 38.4 

1700 116 19.7 198 33.0 S23 04.2 160 05.8 S 17 51.1 286 19.6 S 2 48.5 286 23.l S l 38.4 Canopus 264 06.6 S52 41.3 
01 131 22.1 213 32.1 04.2 175 06.3 50.6 301 22.0 48.5 301 25.5 38.4 Capello 281 10.6 N45 58.8 
02 146 24.6 228 31.2 04.1 190 06.7 50.0 316 24.4 48.5 316 28.0 38.4 Deneb 49 48.8 N45 12.8 
03 161 27.0 243 30.2 .. 04.1 205 07.2 .. 49.4 331 26.8 .. 48.5 331 30.4 .. 38.4 Denebola 182 58.7 Nl4 40.6 
04 176 29.5 258 29.3 04.0 220 07.7 48.8 346 29.2 48.6 346 32.9 38.4 Diphdo 349 20.7 S18 05.7 
05 191 32.0 273 28.3 03.9 235 08.2 48.3 1 31.6 48.6 1 35.3 38.4 
06 206 34.4 288 27.4 S23 03.9 250 08.7 S17 47.7 16 34.0 S 2 48.6 16 37.8 S l 38.3 Dubhe 194 21.4 N61 51.0 
07 221 36.9 303 26.5 03.8 265 09.2 47.1 31 36.5 48.6 31 40.3 38.3 Elnath 278 43.5 N28 35.5 

s 08 236 39.4 318 25.5 03.7 280 09.6 46.5 46 38.9 48.6 46 42.7 38.3 Eltanin 90 58.l N51 29.4 
A 09 251 41.8 333 24.6 .. 03.7 295 10.1 .. 46.0 61 41.3 .. 48.6 61 45.2 .. 38.3 Enif 34 11.6 N 9 47.2 
T 10 266 44.3 348 23.7 03.6 310 10.6 45.4 76 43.7 48.6 76 47.6 38.3 Fomalhaut 15 51.4 S29 43.6 
u 11 281 46.8 3 22.7 03.5 325 11.1 44.8 91 46.l 48.6 91 50.1 38.3 
R 12 296 49.2 18 21.8 S23 03.4 340 11.6 S17 44.2 106 48.5 S 2 48.7 106 52.5 S 1 38.3 Gacrux 172 28.3 S57 00.1 
D 13 311 51.7 33 20.8 03.4 355 12.0 43.7 121 50.9 48.7 121 55.0 38.3 Gienah 176 17.6 S17 26.1 
A 14 326 54.2 48 19.9 03.3 10 12.5 43.1 136 53.3 48.7 136 57.4 38.3 Hodor 149 23.0 S60 16.5 
y 15 341 56.6 63 19.0 .. 03.2 25 13.0 .. 42.5 151 55.7 .. 48.7 151 59.9 . . 38.3 Hamal 328 28.6 N23 22.4 

16 356 59.1 78 18.0 03.l 40 13.5 41.9 166 58.1 48.7 167 02.3 38.3 Kaus Aust. 84 16.9 S34 23.6 
17 12 01.5 93 17.1 03.0 55 14.0 41.4 182 00.5 48.7 182 04.8 38.2 
18 27 04.0 108 16.2 S23 03.0 70 14.5 S17 40.8 197 02.9 S 2 48.7 197 07.3 S 1 38.2 Kochab 137 19.5 N74 13.8 
19 42 06.5 123 15.2 02.9 85 14.9 40.2 212 05.3 48.7 212 09.7 38.2 Markab 14 03.2 Nl5 06.1 
20 57 08.9 138 14.3 02.8 100 15.4 39.6 227 07.7 48.8 227 12.2 38.2 Menkar 314 40.8 N 4 00.8 
21 72 11.4 153 13.4 .. 02.7 115 15.9 .. 39.0 242 10.1 .. 48.8 242 14.6 .. 38.2 Menkent 148 36.8 S36 16.4 
22 87 13.9 168 12.4 02.6 130 16.4 38.5 257 12.6 48.8 257 17.1 38.2 Miaplacidus 221 43.9 S69 38.3 
23 102 16.3 183 11.5 02.5 145 16.9 37.9 272 15.0 48.8 272 19.5 38.2 

1800 117 18.8 198 10.5 S23 02.5 160 17.4 S17 37.3 287 17.4 S 2 48.8 287 22.0 S l 38.2 Mirfak 309 15.5 N49 47.7 
01 132 21.3 213 09.6 02.4 175 17.8 36.7 302 19.8 48.8 302 24.4 38.2 Nunki 76 29.3 S26 19.2 
02 147 23.7 228 08.7 02.3 190 18.3 36.1 317 22.2 48.8 317 26.9 38.2 Peacock 53 58.7 S56 47.9 
03 162 26.2 243 07.7 .. 02.2 205 18.8 .. 35.6 332 24.6 .. 48.8 332 29.4 .. 38.1 Pollux 243 57.5 N28 04.3 
04 177 28.7 258 06.8 02.1 220 19.3 35.0 347 27.0 48.8 347 31.8 38.1 Procyon 245 25.2 N 5 16.3 
05 192 31.l 273 05.9 02.0 235 19.8 34.4 2 29.4 48.8 2 34.3 38.1 
06 207 33.6 288 04.9 S23 01.9 250 20.3 S17 33.8 17 31.8 S 2 48.9 17 36.7 S 1 38.1 Rasalhague 96 29.7 Nl2 34.4 
07 222 36.0 303 04.0 01.8 265 20.8 33.2 32 34.3 48.9 32 39.2 38.l Regulus 208 09.5 Nl2 03.5 
08 237 38.5 318 03.1 01.7 280 21.2 32.7 47 36.7 48.9 47 41.6 38.1 Rigel 281 35.5 S 8 13.6 

s 09 252 41.0 333 02.1 .. 01.6 295 21.7 .. 32.1 62 39.1 .. 48.9 62 44.1 . . 38.1 Rigil Kent. 140 25.7 S60 45.0 
u 10 267 43.4 348 01.2 01.5 310 22.2 31.5 77 41.5 48.9 77 46.6 38.1 Sabik 102 41.1 S15 42.0 
N 11 282 45.9 3 00.3 01.4 325 22.7 30.9 92 43.9 48.9 92 49.0 38.l 
D 12 297 48.4 17 59.3 S23 01.3 340 23.2 S17 30.3 107 46.3 S 2 48.9 107 51.5 S 1 38.1 Schedar 350 08.9 N56 26.2 
A 13 312 50.8 32 58.4 01.2 355 23.7 29.7 122 48.7 48.9 122 53.9 38.0 Shaula 96 55.8 S37 05.3 
y 14 327 53.3 47 57.4 01.1 10 24.2 29.1 137 51.l 48.9 137 56.4 38.0 Sirius 258 55.2 S16 41.6 

15 342 55.8 62 56.5 .. 01.0 25 24.6 .. 28.6 152 53.6 .. 48.9 152 58.9 .. 38.0 Spica 158 57.3 SU 03.6 
16 357 58.2 77 55.6 00.9 40 25.1 28.0 167 56.0 49.0 168 01.3 38.0 Suhoil 223 10.2 543 21.3 
17 13 00.7 92 54.6 00.8 55 25.6 27.4 182 58.4 49.0 183 03.8 38.0 
18 28 03.1 107 53. 7 S23 00. 7 70 26.1 S17 26.8 198 00.8 S 2 49.0 198 06.2 S 1 38.0 Vega 80 56.l N38 45.9 
19 43 05.6 122 52.8 00.5 85 26.6 26.2 213 03.2 49.0 213 08.7 38.0 Zuben'ubi 137 32.9 S15 57.7 
20 58 08.l 137 51.8 00.4 100 27.1 25.6 228 05.6 49.0 228 11.2 38.0 S.HA Mer. Pass. 
21 73 10.5 152 50.9 .. 00.3 115 27.6 .. 25.0 243 08.l .. 49.0 243 13.6 .. 38.0 0 ' h .. 
22 88 13.0 167 50.0 00.2 1:,n 28.1 24.5 258 10.5 49.0 258 16.l 37.9 Venus 82 13.4 10 46 
23 103 15.5 182 49.0 00.1 145 28.5 23.9 273 12.9 49.0 273 18.5 37.9 Mars 43 46.1 13 19 

h .. Jupiter 170 00.0 4 54 
Mer PtHS 16 12.0 1' -0.9 d 0.1 V 0.5 d 0.6 V 2.4 d 0.0 11 2.5 d 0.0 Saturn 170 03.4 4 54 
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SUN MOON 
Twilight Moonrise 

Lot. 
Civil 

Sunrise 16 17 18 19 Nout. 
G.M.T. 

G.H.A. Oec. G.H.A. " Dec. d H.P. . h m h m h m h m h m h m h m 

d h . . " ' " ' 
N 72 07 56 09 44 - 10 16 CJ D D 

1600 177 34.8 S20 59.4 56 36.l 7.7 Nl5 14.7 8.3 59.3 N 70 07 42 09 12 11 43 11 00 10 52 D n 
01 192 34.6 59.0 71 02.8 7.7 15 23.0 8.3 59.3 68 07 31 08 49 10 24 11 29 11 42 12 11 13 13 
02 207 34.4 58.5 85 29.5 /.6 15 31.3 8.1 59.3 66 07 21 08 31 09 47 11 52 12 13 12 51 13 52 
03 222 34.2 .. 58.0 99 56.1 7.5 15 39.4 8.0 59.3 64 07 13 08 16 09 21 12 09 12 37 13 19 14 19 
04 237 34.0 57.5 114 22.6 7.5 15 47.4 8.0 59.3 62 07 05 08 03 09 01 12 24 12 56 13 40 14 40 

05 252 33.8 57.l 128 49.l 7.5 15 55.4 7.8 59.3 60 06 59 07 53 08 45 12 37 13 11 13 58 14 58 

06 26 7 33.6 S20 56.6 143 15.6 7.4 Nl6 03.2 7.8 59.3 N 58 06 53 07 43 08 31 12 47 13 24 14 12 15 12 
07 282 33.3 56.l 157 42.0 7.3 16 11.0 7.6 59.3 56 06 48 07 35 08 19 12 57 13 36 14 25 15 24 
08 297 33.l 55.6 172 08.3 7.4 16 18.6 7.6 59.2 54 06 43 07 27 08 09 13 05 13 46 14 36 15 35 

F 09 312 32.9 .. 55.2 186 34.7 7.3 16 26.2 7.4 59.2 52 06 39 07 21 07 59 13 12 13 55 14 45 15 44 

R 10 327 32.7 54.7 201 01.0 7.2 16 33.6 7.3 59.2 50 06 34 07 15 07 51 13 19 14 03 14 54 15 53 

I 11 342 32.5 54.2 215 27.2 7.2 16 40.9 7.3 59.2 45 06 25 07 01 07 34 13 34 14 20 15 12 16 11 

D 12 357 32.3 S20 53.7 229 53.4 7.2 Nl6 48.2 7.1 59.2 N 40 06 16 06 50 07 19 13 46 14 34 15 27 16 26 
A 13 12 32.l 53.2 244 19.6 7.1 16 55.3 7.0 59.2 35 06 09 06 40 07 07 13 56 14 46 15 40 16 38 
y 14 27 31.9 52.8 258 45.7 7.1 17 02.3 6.9 59.2 30 06 01 06 31 06 56 14 05 14 56 15 51 16 49 

15 42 31.6 .. 52.3 273 11.8 7.0 17 09.2 6.8 59.2 20 05 47 06 14 06 38 14 21 15 14 16 10 17 08 

16 57 31.4 51.8 287 37.8 7.0 17 16.0 6.7 59.2 N 10 05 34 05 59 06 22 14 34 15 30 16 27 17 24 

17 72 31.2 51.3 302 03.8 7.0 17 22.7 6.5 59.2 0 05 19 05 44 06 07 14 47 15 45 16 42 17 39 

18 87 31.0 S20 50.8 316 29.8 6.9 Nl7 29.2 6.5 59.2 S 10 05 02 05 29 05 51 15 00 15 59 16 58 17 55 

19 102 30.8 50.3 330 55.7 6.9 17 35.7 6.3 59.2 20 04 42 05 11 05 35 15 14 16 15 17 15 18 11 

20 117 30.6 49.9 345 21.6 6.8 17 42.0 6.3 59.2 30 04 16 04 49 05 15 15 30 16 34 17 34 18 30 

21 132 30.4 .. 49.4 359 47.4 6.9 17 48.3 6.1 59.2 35 04 00 04 35 05 04 15 40 16 44 17 45 18 41 

22 147 30.2 48.9 14 13.3 6.7 17 54.4 6.0 59.2 40 03 40 04 19 04 51 15 50 16 56 17 58 18 53 

23 162 30.0 48.4 28 39.0 6.8 18 00.4 5.9 59.l 45 03 14 04 00 04 35 16 03 17 11 18 13 19 08 

1700 177 29.8 S20 47.9 43 04.8 6.7 Nl8 06.3 5.8 59.l S 50 02 38 03 35 04 16 16 18 17 29 18 32 19 26 

01 192 29.6 47.4 57 30.5 6.7 18 12.l 5.6 59.l 52 02 19 03 23 04 07 16 26 17 37 18 41 19 34 

02 207 29.4 46.9 71 56.2 6.7 18 17.7 5.5 59.l 54 01 53 03 08 03 57 16 34 17 47 18 51 19 44 
03 222 29.l .. 46.4 86 21.9 6.6 18 23.2 5.5 59.1 56 01 15 02 51 03 45 16 43 17 57 19 02 19 55 
04 237 28.9 46.0 100 47.5 6.6 18 28.7 5.2 59.l 58 Ill/ 02 30 03 32 16 53 18 09 19 15 20 07 

05 252 28.7 45.5 115 13.l 6.5 18 33.9 5.2 59.1 S 60 Ill/ 02 03 03 16 17 05 18 23 19 30 20 21 

06 267 28.5 S20 45.0 129 38.6 6.6 Nl8 39.1 5.1 59.1 Twilight Moonset 
07 282 28.3 44.5 144 04.2 6.5 18 44.2 4.9 59.l Lot. Sunset 

s 08 297 28.l 44.0 158 29.7 6.5 18 49.l 4.8 59.l Civil Nout. 16 17 18 19 

A 09 312 27.9 .. 43.5 172 55.2 6.4 18 53.9 4.7 59.l 

T 10 327 27.7 43.0 187 20.6 6.5 18 58.6 4.5 59.0 . h m h m h m h m h m h m h m 

u 11 342 27.5 42.5 201 46.1 6.4 19 03.1 4.5 59.0 N 72 - 14 38 16 25 06 35 D D CJ 

R 12 357 27.3 S20 42.0 216 11.5 6.4 Nl9 07.6 4.3 59.0 N 70 12 38 15 09 16 39 05 52 07 59 D D 

D 13 12 27.l 41.5 230 36.9 6.4 19 11.9 4.2 59.0 68 13 57 15 32 16 51 05 24 07 10 08 41 09 40 
A 14 27 26.9 41.0 245 02.3 6.3 19 16.l 4.0 59.0 66 14 34 15 50 17 00 05 02 06 39 08 01 09 00 
Y 15 42 26.7 .. 40.5 259 27.6 6.4 19 20.l 4.0 59.0 64 15 00 16 05 17 09 04 45 06 15 07 33 08 32 

16 57 26.5 40.0 273 53.0 6.3 19 24.l 3.8 59.0 62 15 20 16 18 17 16 04 31 05 57 07 12 08 11 

17 72 26.3 39.5 288 18.3 6.3 19 27.9 3.7 59.0 60 15 36 16 28 17 22 04 19 05 42 06 55 07 54 

18 87 26.1 S20 39.0 302 43.6 6.3 Nl9 31.6 3.5 58.9 N 58 15 50 16 38 17 28 04 09 05 29 06 41 07 40 

19 102 25.9 38.5 317 08.9 6.3 19 35.1 3.4 58.9 56 16 02 16 46 17 33 04 00 05 18 06 28 07 27 
20 117 25.7 38.0 331 34.2 6.2 19 38.5 3.3 58.9 54 16 12 16 53 17 38 03 53 05 08 06 17 07 16 
21 132 25.5 .. 37.5 345 59.4 6.3 19 41.8 3.2 58.9 52 16 21 17 00 17 42 03 46 05 00 06 08 07 07 
22 147 25.3 37.0 0 24.7 6.3 19 45.0 3.0 58.9 50 16 30 17 06 17 46 03 39 04 52 05 59 06 58 
23 162 25.l 36.5 14 50.0 6.2 19 48.0 2.9 58.9 45 16 47 17 20 17 56 03 26 04 36 05 41 06 40 

18~ 177 24.9 S20 36.0 29 15.2 6.2 Nl9 50.9 2.8 58.9 N 40 17 01 17 31 18 04 03 14 04 22 05 26 06 25 
192 24.7 35.5 43 40.4 6.3 19 53.7 2.6 58.9 35 17 14 17 41 18 12 03 05 04 11 05 14 06 12 

02 207 24.5 35.0 58 05.7 6.2 19 56.3 2.6 58.8 30 17 24 17 50 18 19 02 57 04 01 05 03 06 01 
03 222 24.3 .. 34.5 72 30.9 6.2 19 58.9 2.3 58.8 20 17 43 18 06 18 33 02 42 03 43 04 44 05 42 
04 237 24.l 34.0 86 56.l 6.2 20 01.2 2.3 58.8 N 10 17 59 18 21 18 47 02 30 03 28 04 27 05 25 

05 252 23.9 33.5 101 21.3 6.2 20 03.5 2.1 58.8 0 18 14 18 36 19 02 02 18 03 14 04 12 05 10 

06 26 7 23. 7 S20 33.0 115 46.5 6.2 N20 05.6 2.0 58.8 S 10 18 29 18 52 19 18 02 06 03 00 03 57 04 54 
07 282 23.5 32.4 130 11.7 6.3 20 07.6 1.9 58.8 20 18 46 19 10 19 38 01 54 02 46 03 40 04 38 
08 297 23.3 31.9 144 37.0 6.2 20 09.5 1.7 58.7 30 19 05 19 31 20 03 01 40 02 28 03 22 04 18 

s 09 312 23.1 .. 31.4 159 02.2 6.2 20 11.2 1.6 58.7 35 19 16 19 45 20 20 01 32 02 19 03 11 04 07 

u 10 327 22.9 30.9 173 27.4 6.3 20 12.8 l.5 58.7 40 19 29 20 00 20 39 01 22 02 07 02 58 03 54 

N 11 342 22.7 30.4 187 52.7 6.2 20 14.3 1.3 58.7 45 19 44 20 20 21 05 01 11 01 54 02 43 03 39 

D 12 357 22.5 S20 29.9 202 17.9 6.2 N20 15.6 l.2 58.7 S 50 20 03 20 44 21 41 00 58 01 38 02 25 03 20 
A 13 12 22.3 29.4 216 43.l 6.3 20 16.8 l.l 58.7 52 20 12 20 56 22 00 00 52 01 30 02 16 03 12 
Y 14 27 22.l 28.9 231 08.4 6.3 20 17.9 0.9 58.6 54 20 22 21 11 22 25 00 45 01 22 02 07 03 02 

15 42 21.9 .. 28.4 245 33.7 6.3 20 18.8 0.8 58.6 56 20 34 21 27 23 01 00 38 01 12 01 56 02 50 
16 57 21.7 27.8 259 59.0 6.3 20 19.6 0.7 58.6 58 20 47 21 48 Ill/ 00 29 01 02 01 44 02 38 
17 72 21.5 27.3 274 24.3 6.3 20 20.3 0.6 58.6 S 60 21 03 22 14 //{/ 00 20 00 49 01 29 02 23 

18 87 21.3 S20 26.8 288 49.6 6.3 N20 20.9 0.4 58.6 SUN MOON 
19 102 21.1 26.3 303 14.9 6.4 20 21.3 0.3 58.6 

Eqn. of Time Mer. Mer. Poss. 
20 117 20.9 25.8 317 40.3 6.3 20 21.6 0.1 58.5 Doy Ag, Phase 
21 132 20.8 .. 25.3 332 05.6 6.4 20 21.7 0.1 58.5 oo• 12· Poss. Upper lower 

22 147 20.6 24.7 346 31.0 6.4 20 21.8 0.2 58.5 m • m . h m h m h m d 

23 162 20.4 24.2 0 56.4 6.5 20 21.6 0.2 58.5 16 09 40 09 50 12 10 21 01 08 33 10 
17 10 01 10 10 12 10 21 58 09 29 11 0 

S.D. 16.3 d 0.5 s.o. 16.1' 16.1 16.0 18 10 20 10 30 12 10 22 56 10 27 12 



22 JANUARY 19, 20, 21 (MON., TUES., WED.) 

ARIES VENUS -3.3 MARS +1.4 JUPITER -1.7 SATURN +0.9 STARS 
G.M.T. 

G,H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 

" " " ' . ' . ' . ' . ' . ' . ' . ' . ' . ' . ' 
19~ 118 17.9 197 48.l S23 00.0 160 29.0 Sl 7 23.3 288 15.3 S 2 49.0 288 21.0 S 1 37.9 Acamar 315 36.9. 540 23.2 

133 20.4 212 47.2 22 59.8 175 29.5 22.7 303 17.7 49.0 303 23.5 37.9 Achernar 335 45.2 S57 20.4 
02 148 22.9 227 46.2 59.7 190 30.0 22.1 318 20.1 49.0 318 25.9 37.9 Acrux 173 36.6 562 59.3 
OJ 163 25.3 242 45.3 .. 59.6 205 30.5 .. 21.5 333 22.6 . . 49.0 333 28.4 .. 37.9 Adhara 255 31.5 S28 56.9 
04 178 27.8 257 44.4 59.5 220 31.0 20.9 348 25.0 49.0 348 30.8 37.9 Aldebaran 291 17.5 Nl6 28.2 
05 193 30.3 272 43.4 59.4 235 31.5 20.3 3 27.4 49.1 3 33.3 37.9 
06 208 32.7 287 42.5 S22 59.2 250 32.0 S17 19.7 18 29.8 S 2 49.1 18 35.8 S 1 37.9 Alioth 166 42.2 N56 03.5 
07 223 35.2 302 41.6 59.1 265 32.5 19.2 33 32.2 49.1 33 38.2 37.8 Alkaid 153 18.3 N49 24.3 
08 238 37.6 317 40.6 59.0 280 33.0 18.6 48 34.7 49.1 48 40.7 37.8 Al No'ir 28 15.1 S47 03.4 

M 09 253 40.1 332 39.7 .. 58.8 295 33.4 .. 18.0 63 37.1 . . 49.1 63 43.2 .. 37.8 Alnilam 276 11.1 S 1 13.0 
0 10 268 42.6 347 38.8 58.7 310 33.9 17.4 78 39.5 49.1 78 45.6 37.8 Alphard 218 20.0 S 8 34.6 
N 11 283 45.0 2 37.8 58.6 325 34.4 16.8 93 41.9 49.1 93 48.1 37.8 
D 12 298 47.5 17 36.9 S22 58.5 340 34.9 S17 16.2 108 44.3 S 2 49.1 108 50.5 S 1 37.8 Alphecca 126 32.l N26 46.6 
A 13 313 50.0 32 36.0 58.3 355 35.4 15.6 123 46.8 49.1 123 53.0 37.8 Alpheratz 358 09.2 N28 59.2 
y 14 328 52.4 47 35.0 58.2 10 35.9 15.0 138 49.2 49.1 138 55.5 37.8 Altair 62 32.6 N 8 49.0 

15 343 54.9 62 34.1 .. 58.0 25 36.4 .. 14.4 153 51.6 . . 49.1 153 57.9 .. 37.7 Ankaa 353 40.2 542 24.9 
16 358 57.4 77 33.2 57.9 40 36.9 13.8 168 54.0 49.1 169 00.4 37.7 Antares 112 56.8 S26 23.3 
17 13 59.8 92 32.2 57.8 55 37.4 13.2 183 56.4 49.l 184 02.9 37.7 

18 29 02.3 107 31.3 S22 57.6 70 37.9 517 12.6 198 58.9 S 2 49.1 199 05.3 S 1 37.7 Arcturus 146 18.3 Nl 9 16.8 
19 44 04.8 122 30.4 57.5 85 38.4 12.1 214 01.3 49.1 214 07.8 37.7 Atria 108 21.2 S68 59.4 
20 59 07.2 137 29.4 57.3 100 38.9 11.5 229 03.7 49.1 229 10.2 37.7 Avior 234 27.4 S59 26.9 
21 74 09.7 152 28.5 .. 57.2 115 39.3 .. 10.9 244 06.l . . 49.1 244 12.7 .. 37.7 Bellatrix 278 58.2 N 6 19.8 
22 89 12.1 167 27.6 57.1 130 39.8 10.3 259 08.6 49.2 259 15.2 37.7 Betelgeuse 271 27.7 N 7 24.1 
23 104 14.6 182 26.6 56.9 145 40.3 09.7 274 11.0 49.2 274 17.6 37.6 

2000 119 17.1 197 25.7 S22 56.8 160 40.8 S17 09.l 289 13.4 S 2 49.2 289 20.1 S 1 37.6 Canopus 264 06.6 S52 41.3 
01 134 19.5 212 24.8 56.6 175 41.3 08.5 304 15.8 49.2 304 22.6 37.6 Capella 281 10.6 N45 58.8 
02 149 22.0 227 23.8 56.5 190 41.8 07.9 319 18.3 49.2 319 25.0 37.6 Deneb 49 48.7 N45 12.8 
03 164 24.5 242 22.9 .. 56.3 205 42.3 .. 07.3 334 20.7 .. 49.2 334 27.5 .. 37.6 Denebola 182 58.6 Nl4 40.6 
04 179 26.9 257 22.0 56.2 220 42.8 06.7 349 23.1 49.2 349 30.0 37.6 Diphda 349 20.7 518 05.7 
05 194 29.4 272 21.1 56.0 235 43.3 06.1 4 25.5 49.2 4 32.4 37.6 

06 209 31.9 287 20.l S22 55. 9 250 43.8 S17 05.5 19 28.0 S 2 49.2 19 34.9 S 1 37.5 Dubhe 194 21.4 N61 51.0 
07 224 34.3 302 19.2 55.7 265 44.3 04.9 34 30.4 49.2 34 37.4 37.5 Elnath 278 43.5 N28 35.5 

T 
08 239 36.8 317 18.3 55.5 280 44.8 04.3 49 32.8 49.2 49 39.8 37.5 Eltanin 90 58.1 N51 29.4 
09 254 39.2 332 17.3 .. 55.4 295 45.3 .. 03.7 64 35.2 .. 49.2 64 42.3 .. 37.5 Enif 34 11.6 N 9 47.2 

u 10 269 41.7 347 16.4 55.2 310 45.8 03.1 79 37.7 49.2 79 44.8 37.5 Fomalhaut 15 51.4 S29 43.6 
E 11 284 44.2 2 15.5 55.1 325 46.3 02.5 94 40.1 49.2 94 47.2 37.5 s 

12 17 14.5 S22 54.9 340 46.8 S17 01.9 109 42.5 S 2 49.2 109 49.7 S 1 37.5 Gacrux 172 28.2 S57 00.1 D 299 46.6 

A 13 314 49.1 32 13.6 54.7 355 47.3 01.3 124 45.0 49.2 124 52.2 37.4 Gienah 176 17.6 517 26.1 

y 14 329 51.6 47 12.7 54.6 10 47.8 00.7 139 47.4 49.2 139 54.6 37.4 Hadar 149 23.0 560 16.6 
15 344 54.0 62 11.8 .. 54.4 25 48.3 17 00.l 154 49.8 .. 49.2 154 57.1 .. 37.4 Hamal 328 28.6 N23 22.4 
16 359 56.5 77 10.8 54.2 40 48.7 16 59.5 169 52.2 49.2 169 59.6 37.4 Kaus Aust. 84 16.9 S34 23.6 
17 14 59.0 92 09.9 54.1 55 49.2 58.9 184 54.7 49.2 185 02.0 37.4 
18 30 01.4 107 09.0 S22 53.9 70 49.7 S16 58.3 199 57.1 S 2 49.2 200 04.5 S 1 37.4 Kochab 137 19.4 N74 13.8 
19 45 03.9 122 08.0 53.7 85 50.2 57.7 214 59.5 49.2 215 07.0 37.4 Markab 14 03.2 Nl5 06.1 
20 60 06.4 137 07.1 53.6 100 50.7 57.l 230 02.0 49.2 230 09.4 37.3 Menkar 314 40.8 N 4 00.8 
21 75 08.8 152 06.2 .. 53.4 115 51.2 .. 56.5 245 04.4 .. 49.2 245 11.9 .. 37.3 Menkent 148 36.7 S36 16.4 
22 90 11.3 167 05.3 53.2 130 51.7 55.9 260 06.8 49.2 260 14.4 37.3 Miaplacidus 221 43.9 569 38.3 
23 105 13.7 182 04.3 53.0 145 52.2 55.3 275 09.3 49.2 275 16.8 37.3 

2100 120 16.2 197 03.4 S22 52.9 160 52.7 516 54.7 290 11.7 S 2 49.2 290 19.3 S 1 37.3 Mirfak 309 15.5 N49 47.8 
01 135 18.7 212 02.5 52.7 175 53.2 54.1 305 14.1 49.2 3-05 21.8 37.3 Nunki 76 29.2 S26 19.2 
02 150 21.l 227 01.5 52.5 190 53.7 53.5 320 16.6 49.2 320 24.3 37.3 Peacock 53 58.6 S56 47.9 
03 165 23.6 242 00.6 .. 52.3 205 54.2 .. 52.9 335 19.0 .. 49.2 335 26.7 . . 37.2 Pollux 243 57.5 N28 04.3 
04 180 26.l 256 59.7 52.1 220 54.7 52.3 350 21.4 49.2 350 29.2 37.2 Procyon 245 25.2 N 5 16.3 
05 195 28.5 271 58.8 52.0 235 55.2 51.7 5 23.9 49.2 5 31.7 37.2 
06 210 31.0 286 57.8 S22 51.8 250 55.7 S16 51.1 20 26.3 5 2 49.2 20 34.1 S 1 37.2 Rasalhague 96 29.6 Nl2 34.4 

w 07 225 33.5 301 56.9 51.6 265 56.2 50.5 35 28.7 49.2 35 36.6 37.2 Regulus 208 09.5 Nl2 03.5 

E 
08 240 35.9 316 56.0 51.4 280 56.7 49.9 50 31.2 49.2 50 39.l 37.2 Rigel 281 35.5 S 8 13.6 
09 255 38.4 331 55.0 .. 51.2 295 57.2 .. 49.2 65 33.6 .. 49.2 65 41.5 . . 37.1 Rigil Kent. 140 25.6 560 45.0 

D 10 270 40.9 346 54.l 51.0 310 57.7 48.6 80 36.0 49.2 80 44.0 37.1 Sabik 102 41.1 S15 42.0 
N 11 285 43.3 1 53.2 50.8 325 58.2 48.0 95 38.5 49.2 95 46.5 37.1 
E 

12 16 52.3 S22 50.6 340 58.7 516 47.4 110 40.9 S 2 49.2 110 49.0 S 1 37.1 Schedar 350 08.9 N56 26.2 s 300 45.8 

D 13 315 48.2 31 51.3 50.5 355 59.2 46.8 125 43.3 49.2 125 51.4 37.1 Shaula 96 55.8 537 05.3 

A 
14 330 50.7 46 50.4 50.3 10 59.7 46.2 140 45.8 49.2 140 53.9 37.1 Sirius 258 55.2 516 41.6 
15 345 53.2 61 49.5 .. 50.1 26 00.2 .. 45.6 155 48.2 .. 49.2 155 56.4 .. 37.0 Spica 158 57.2 511 03.7 y 
16 0 55.6 76 48.6 49.9 41 00.7 45.0 170 50.6 49.2 170 58.8 37.0 Suhail 223 10.2 543 21.3 
17 15 58.1 91 47.6 49.7 56 01.2 44.4 185 53.1 49.2 186 01.3 37.0 
18 31 00.6 106 46. 7 522 49.5 71 01.7 516 43.8 200 55.5 S 2 49.2 201 03.8 S 1 37.0 Vega 80 56.1 N38 45.9 
19 46 03.0 121 45.8 49.3 86 02.2 43.2 215 57.9 49.2 216 06.3 37.0 Zuben'ubi 137 32.9 515 57.7 
20 61 05.5 136 44.9 49.1 101 02.7 42.6 231 00.4 49.2 231 08.7 37.0 S.H.A. M•r. Pou 
21 76 08.0 151 43.9 .. 48.9 116 03.2 . . 42.0 246 02.8 .. 49.2 246 11.2 . . 37.0 . . h "' 
22 91 10.4 166 43.0 48.7 !Jl 03.7 41.3 261 05.3 49.2 261 13.7 36.9 Venu1 78 08.6 10 51 
23 106 12.9 181 42.1 48.5 146 04.2 40.7 276 07.7 49.2 276 16.2 36.9 Mars 41 23.8 13 17 

h m Jupiter 169 56.3 4 42 
Mer. Poss. 16 00.2 V -0.9 d 0.2 V 0.5 d 0.6 V 2.4 d 0.0 V 2.5 d 0.0 Saturn 170 03.0 4 42 



JANUARY 19, 20, 21 (MON., TUES., WED.) 23 

Twilight Moonrise 
SUN MOON Lot. 

Civil 
Sunrise 19 20 21 22 Nout. 

G.M.T. 
d h h h h h h m h m 

G.H.A. Dec. G.HA V Dec. H.P. . m m m m m 

d h ' . . ' ' . ' ' ' 
N 72 07 48 09 31 - D D 15 09 17 18 . 

1900 177 20.2 S20 23.7 15 21.9 6.4 N20 21.4 0.4 58.5 N 70 07 35 09 02 11 05 D 13 55 15 53 17 41 
01 192 20.0 23.2 29 47.3 6.5 20 21.0 0.4 58.4 68 07 25 08 41 10 10 13 13 14 42 16 21 17 59 
02 207 19.8 22.7 44 12.8 6.1, 20 20.6 0.7 58.4 66 07 16 08 24 09 37 13 52 15 13 16 43 18 14 
03 222 19.6 .. 22.1 58 38.4 1,.5 20 19.9 0.7 58.4 64 07 08 08 10 09 14 14 19 15 35 17 00 18 26 
04 237 19.4 21.6 73 03.9 6.1, 20 19.2 0.9 58.4 62 07 01 07 58 08 55 14 40 15 53 17 14 18 36 
05 252 19.2 21.l 87 29.5 1,.6 20 18.3 1.0 58.4 60 06 55 07 48 08 39 14 58 16 08 17 25 18 44 

06 267 19.0 S20 20.6 101 55.l 6.6 N20 17.3 l.l 58.3 N 58 06 50 07 39 08 26 15 12 16 21 17 36 18 52 
07 282 18.8 20.0 116 20.7 6.7 20 16.2 U 58.3 56 06 45 07 32 08 15 15 24 16 32 17 44 18 58 
08 297 18.6 19.5 130 46.4 6.7 20 14.9 1.4 58.3 54 06 40 07 24 08 05 15 35 16 42 17 52 . 19 04 

M 09 312 18.5 .. 19.0 145 12.l 1,.8 20 13.5 1.5 58.3 52 06 36 07 18 07 56 15 44 16 50 17 59 19 09 
0 10 327 18.3 18.5 159 37.9 6.8 20 12.0 1.7 58.3 50 06 32 07 12 07 48 15 53 16 58 18 06 19 14 

N 11 342 18.l 17.9 174 03.7 6.8 20 10.3 1.7 58.2 45 06 23 06 59 07 32 16 11 17 14 18 19 19 24 

D 12 357 17.9 S20 17.4 188 29.5 6.8 N20 08.6 1.9 58.2 N 40 06 15 06 48 07 18 16 26 17 28 18 30 19 33 
A 13 12 17.7 16.9 202 55.3 7.0 20 06.7 2.0 58.2 35 06 08 06 39 07 06 16 38 17 39 18 40 19 40 
y 14 27 17.5 16.3 217 21.3 6.9 20 04.7 2.2 58.2 30 06 01 06 30 06 56 16 49 17 49 18 48 19 46 

15 42 17.3 .. 15.8 231 47.2 7.0 20 02.5 2.2 58.2 20 05 48 06 14 06 38 17 08 18 06 19 03 19 57 
16 57 17.1 15.3 246 13.2 7.0 20 00.3 2.4 58.l N 10 05 34 06 00 06 22 17 24 18 21 19 15 20 07 
17 72 16.9 14.7 260 39.2 7.1 19 57.9 2.5 58.l 0 05 20 05 45 06 07 17 39 18 35 19 27 20 16 

18 87 16.8 S20 14.2 275 05.3 7.2 Nl9 55.4 2.6 58.l S 10 05 04 05 30 05 53 17 55 18 48 19 39 20 25 
19 102 16.6 13.7 289 31.5 7.1 19 52.8 2.8 58.l 20 04 44 05 13 05 37 18 11 19 03 19 51 20 35 
20 117 16.4 13.1 303 57.6 7.3 19 50.0 2.9 58.0 30 04 20 04 51 05 18 18 30 19 20 20 05 20 46 
21 132 16.2 .. 12.6 318 23.9 7.3 19 47.l 3.0 58.0 35 04 04 04 39 05 07 18 41 19 30 20 13 20 52 
22 147 16.0 12.1 332 50.2 7.3 19 44.l 3.1 58.0 40 03 44 04 23 04 54 18 53 19 41 20 23 20 59 
23 162 15.8 11.5 347 16.5 7.4 19 41.0 3.2 58.0 45 03 20 04 05 04 40 19 08 19 54 20 34 21 07 

20: 177 15.6 S20 11.0 l 42.9 7.4 N19 37.8 3.3 57.9 s 50 02 45 03 40 04 21 19 26 20 10 20 47 21 17 
192 15.5 10.5 16 09.3 7.5 19 34.5 3.5 57.9 52 02 27 03 29 04 12 19 34 20 18 20 53 21 72 

02 207 15.3 09.9 30 35.8 7.6 19 31.0 3.5 57.9 54 02 03 03 15 04 03 19 44 20 26 21 00 :i'l 77 

03 222 15.1 .. 09.4 45 02.4 7.6 19 27.5 3.7 57.9 56 01 30 02 59 03 52 19 55 20 36 21 07 21 )~ 

04 237 14.9 08.9 59 29.0 7.6 19 23.8 3.8 57.9 58 Ill/ 02 39 03 39 20 07 20 46 21 16 21 JR 
05 252 14.7 08.3 73 55.6 7.7 19 20.0 3.9 57.8 S 60 Ill/ 02 14 03 24 20 21 20 58 21 25 21 45 

06 267 14.5 S20 07.8 88 22.3 7.8 Nl9 16.l 4.1 57.8 Twilight Moonaet 07 282 14.4 07.2 102 49.l 7.9 19 12.0 4.1 57.8 Lat. Sunset 
08 297 14.2 06.7 117 16.0 7.9 19 07.9 4.3 57.8 Civil Nau!. 19 20 21 22 

T 09 312 14.0 .. 06.l 131 42.9 7.9 19 03.6 4.3 57.7 u 10 327 13.8 05.6 146 09.8 8.0 18 59.3 4.5 57.7 h h h h h h h m . m m m m m m 
E 11 342 13.6 05.l 160 36.8 8.1 18 54.8 4.5 57.7 N 72 - 14 52 16 35 D D 11 31 11 06 
s 

12 N 70 D 357 13.5 S20 04.5 175 03.9 8.2 Nl8 50.3 4.7 57.7 13 18 15 21 16 48 CJ 10 54 10 47 10 41 

A 13 12 13.3 04.0 189 31.l 8.2 18 45.6 4.8 57.6 68 14 13 15 42 16 59 09 40 10 06 10 17 10 22 

y 14 27 13.l 03.4 203 58.3 8.3 18 40.8 4.9 57.6 66 14 45 15 59 17 07 09 00 09 35 09 55 10 07 
15 42 12.9 .. 02.9 218 25.6 8.3 18 35.9 5.0 57.6 64 15 09 16 13 17 15 08 32 09 12 09 37 09 54 
16 57 12.7 02.3 232 52.9 8.4 18 30.9 5.1 57.6 62 15 28 16 24 17 22 08 11 08 54 09 23 09 43 
17 72 12.6 01.8 247 20.3 8.5 18 25.8 5.2 57.5 60 15 43 16 35 17 28 07 54 08 38 09 10 09 34 

18 87 12.4 S20 01.2 261 47.8 8.6 NIB 20.6 5.3 57.5 N 58 15 56 16 43 17 33 07 40 08 25 09 00 09 26 
19 102 12.2 00.7 276 15.4 8.6 18 15.3 5.4 57.5 56 16 08 16 51 17 38 07 27 08 14 08 50 09 19 
20 117 12.0 20 00.l 290 43.0 8.7 18 09.9 5.5 57.4 54 16 18 16 58 17 42 07 16 08 04 08 42 09 12 
21 132 11.8 19 59.6 305 10.7 8.7 18 04.4 5.6 57.4 52 16 26 17 05 17 47 07 07 07 55 08 34 09 06 
22 147 11.7 59.0 319 38.4 8.8 17 58.8 5.7 57.4 50 16 34 17 11 17 51 06 58 07 47 08 28 09 01 
23 162 11.5 58.5 334 06.2 8.9 17 53.l 5.8 57.4 45 16 51 17 23 17 59 06 40 07 30 08 13 08 50 

2100 177 11.3 S19 57.9 348 34.1 9.0 Nl7 47.3 5.9 57.3 N 40 17 05 17 34 18 07 06 25 07 16 08 01 08 40 
01 192 11.l 57.4 3 02.l 9.0 17 41.4 5.9 57.3 35 17 16 17 44 18 15 06 12 07 05 07 51 08 32 
02 207 11.0 56.8 17 30.l 9.1 17 35.5 6.1 57.3 30 17 27 17 52 18 22 06 01 06 54 07 42 08 25 
03 222 10.8 .. 56.3 31 58.2 9.2 17 29.4 6.2 57.3 20 17 44 18 08 18 35 05 42 06 36 07 27 08 12 
04 237 10.6 55.7 46 26.4 9.3 17 23.2 6.2 57.2 N 10 18 00 18 22 18 48 05 25 06 21 07 13 08 01 
05 252 10.4 55.2 60 54.7 9.3 17 17.0 6.4 57.2 0 18 15 18 37 19 02 05 10 06 06 07 00 07 51 

06 267 10.3 S19 54.6 75 23.0 94 N17 10.6 6.4 57.2 S 10 18 30 18 52 19 18 04 54 05 51 06 47 07 40 
w 07 282 10.l '>4.1 89 •n.4 9.4 17 04.2 U 57.2 20 18 45 19 09 19 38 04 3A 05 36 06 33 07 29 

E 08 297 09.9 53.5 104 19.8 9.6 16 57.6 6.6 57.1 30 19 04 19 30 20 02 04 18 05 18 06 17 07 16 
09 312 09.7 .. 52.9 118 48.4 96 16 51.0 6.7 57.1 35 19 15 19 43 20 18 04 07 05 07 06 08 07 09 

D 10 327 09.6 52.4 133 17.0 9.7 16 44.3 6.1 57.l 40 19 27 19 58 20 37 03 54 04 55 05 58 07 00 
N 11 342 09.4 51.8 147 45.7 9.7 16 37.5 6.8 57.0 45 19 42 20 17 21 02 03 39 04 40 05 45 06 50 
E 

12 357 09.2 Sl 9 51.3 9.9 Nl6 30.7 S 50 s 162 14.4 7.0 57.0 20 00 20 41 21 35 03 20 04 23 05 30 06 38 

D 13 12 09.0 50.7 176 43.3 9.9 16 23.7 7.0 57.0 52 20 09 20 52 21 53 03 12 04 15 05 23 06 33 

A 14 27 08.9 50.l 191 12.2 9.9 16 16.7 7.1 57.0 54 20 18 21 06 22 16 03 02 04 05 05 15 06 26 

y 15 42 08.7 .. 49.6 205 41.1 10.l 16 09.6 7.2 56.9 56 20 29 21 22 22 48 02 50 03 55 05 06 06 19 
16 57 08.5 49.0 220 10.2 10.l 16 02.4 7.3 56.9 58 20 42 21 41 /Ill 02 38 03 43 04 56 06 11 
17 72 08.4 48.5 234 39.3 10.2 15 55.l 7.3 56.9 s 60 20 57 22 05 Ill/ 02 23 03 29 04 44 06 02 

18 87 08.2 Sl 9 47.9 249 08.5 10.3 Nl5 47.8 7.5 56.9 SUN MOON 
19 102 08.0 47.3 263 37.8 lM 15 40.3 7.5 56.8 

Eqn. of Time Mer. Mer. Paaa. 20 117 07.8 46.8 278 07.2 10.4 15 32.8 7.5 56.8 Doy Ag• Phase 
21 132 07 .7 .. 46.2 292 36.6 10.S 15 25.3 7.7 56.8 oo· 12• Pa11. Upper Lo_, 
22 147 07.5 45.6 307 06.1 10.6 15 17.6 7.7 56.7 m . .. ' h "' h m h .. d 

23 162 07.3 45.l 321 35.7 106 15 09.9 7.1 56.7 19 10 39 10 48 12 11 23 53 11 25 13 
20 10 57 11 06 12 11 24 47 12 20 14 0 s.o. 16.3 d O.S s.o. 15.9 15.7 15.5 21 11 14 11 23 12 11 00 47 13 14 15 



24 JANUARY 22, 23, 24 (THURS., FRI., SAT.) 

ARIES VENUS ·-3.3 MARS +1.4 JUPITER -1.8 SATURN +0.9 STARS 
<,,M.T 

GHA. G,H,A, Dec. G.HA Dec. G,H.A. Dec. G.H.A. Dec . Name S.H.A. Dec. ., h 0 0 ' 0 0 ' . ' 0 ' 0 ' 0 0 ' 0 0 ' 2200 121 15.3 196 41.2 S22 48.3 161 04.7 S16 40.1 291 10.1 S 2 49.2 291 18.6 S 1 36.9 Acomor 315 37.0 S40 23.2 
01 136 17.8 211 40.2 48.1 176 05.2 39.5 306 12.6 49.2 306 21.1 36.9 Achernar 335 45.2 S57 20.4 
02 151 20.3 226 39.3 47.8 191 05.7 38.9 321 15.0 49.2 321 23.6 36.9 Acrux 173 36.6 S62 59.3 
03 166 22.7 241 38.4 .. 47.6 206 06.2 .. 38.3 336 17.5 .. 49.2 336 26.0 .. 36.9 Adhara 255 31.5 S28 56.9 
04 181 25.2 256 37.5 47.4 221 06.7 37.7 351 19.9 49.2 351 28.5 36.8 Aldebaran 291 17.5 Nl6 28.2 
05 196 27.7 271 36.5 47.2 236 07.2 37.1 6 22.3 49.2 6 31.0 36.8 
06 211 30.1 286 35.6 S22 47.0 251 07 .8 S16 36.5 21 24.8 S 2 49.2 21 33.5 S 1 36.8 Alioth 166 42.l N56 03.5 
07 226 32.6 301 34.7 46.8 266 08.3 35.8 36 27.2 49.2 36 35.9 36.8 Alkaid 153 18.3 N49 24.3 

T 08 241 35.1 316 33.8 46.6 281 08.8 35.2 51 29.7 49.2 51 38.4 36.8 Al Na'ir 28 15.1 S47 03.4 
H 09 256 37.5 331 32.8 .. 46.4 296 09.3 .. 34.6 66 32.1 .. 49.2 66 40.9 .. 36.7 Alnilam 276 11.1 S l 13.0 
u 10 271 40.0 346 31.9 46.1 311 09.8 34.0 81 34.5 49.2 81 43.4 36.7 Alphard 218 20.0 S 8 34.6 
R 11 286 42.5 1 31.0 45.9 326 10.3 33.4 96 37.0 49.2 96 45.8 36.7 
s 12 301 44.9 16 30.l S22 45.7 341 10.8 S16 32.8 111 39.4 S 2 49.2 111 48.3 S 1 36.7 Alphecca 126 32.l N26 46.6 
D 13 316 47.4 31 29.2 45.5 356 11.3 32.2 126 41.9 49.2 126 50.8 36.7 Alpheratz 358 09.2 N28 59.2 
A 14 331 49.8 46 28.2 45.3 11 11.8 31.5 141 44.3 49.2 141 53.3 36.7 Altair 62 32.6 N 8 49.0 
y 15 346 52.3 61 27.3 .. 45.0 26 12.3 .. 30.9 156 46.8 . . 49.2 156 55.7 .. 36.6 Ankaa 353 40.2 542 24.9 

16 l 54.8 76 26.4 44.8 41 12.8 30.3 171 49.2 49.2 171 58.2 36.6 Antares 112 56.8 S26 23.3 
17 16 57.2 91 25.5 44.6 56 13.3 29.7 186 51.7 49.2 187 00.7 36.6 
18 31 59.7 106 24.5 S22 44.3 71 13.8 S16 29.1 201 54.1 S 2 49.2 202 03.2 S l 36.6 Arcturus 146 18.3 Nl 9 16.8 
19 47 02.2 121 23.6 44.1 86 14.3 28.5 216 56.5 49.2 217 05.6 36.6 Atria 108 21.2 S68 59.4 
20 62 04.6 136 22.7 43.9 101 14.8 27.9 231 59.0 49.2 232 08.l 36.6 Avior 234 27.4 S59 26.9 
21 77 07.l 151 21.8 .. 43.7 116 15.3 .. 27.2 247 01.4 .. 49.2 247 10.6 .. 36.5 Bellatrix 278 58.2 N 6 19.8 
22 92 09.6 166 20.9 43.4 131 15.8 26.6 262 03.9 49.2 262 13.1 36.5 Betelgeuse 271 27.7 N 7 24.1 
23 107 12.0 181 19.9 43.2 146 16.3 26.0 277 06.3 49.2 277 15.6 36.5 

2300 122 14.5 196 19.0 S22 43.0 161 16.9 S16 25.4 292 08.8 S 2 49.1 292 18.0 S 1 36.5 Canopus 264 06.6 S52 41.3 
01 137 17.0 211 18.l 42.7 176 17.4 24.8 307 11.2 49.l 307 20.5 36.5 Capella 281 10.6 N45 58.8 
02 152 19.4 226 17.2 42.5 191 17.9 24.1 322 13.7 49.1 322 23.0 36.4 Deneb 49 48.7 N45 12.7 
03 167 21.9 241 16.3 .. 42.2 206 18.4 .. 23.5 337 16.1 . . 49.1 337 25.5 .. 36.4 Denebola 182 58.6 Nl4 40.6 
04 182 24.3 256 15.3 42.0 221 18.9 22.9 352 18.6 49.l 352 27.9 36.4 Diphda 349 20.8 S18 05.7 
05 197 26.8 271 14.4 41.8 236 19.4 22.3 7 21.0 49.l 7 30.4 36.4 
06 212 29.3 286 13.5 S22 41.5 251 19.9 S16 21.7 22 23.5 S 2 49.1 22 32.9 S 1 36.4 Dubhe 194 21.4 N61 51.0 
07 227 31.7 301 12.6 41.3 266 20.4 21.l 37 25.9 49.1 37 35.4 36.3 Elnath 278 43.5 N28 35.5 
08 242 34.2 316 11.7 41.0 281 20.9 20.4 52 28.4 49.l 52 37.9 36.3 Eltanin 90 58.1 N51 29.4 

F 09 257 36.7 331 10.7 .. 40.8 296 21.4 .. 19.8 67 30.8 . . 49.1 67 40.3 .. 36.3 Enif 34 11.6 N 9 47.2 
R 10 272 39.1 346 09.8 40.5 311 21.9 19.2 82 33.3 49.1 82 42.8 36.3 Fomalhaut 15 51.4 S29 43.6 
I 11 287 41.6 1 08.9 40.3 326 22.4 18.6 97 35.7 49.1 97 45.3 36.3 
D 12 302 44.1 16 08.0 S22 40.0 341 23.0 S16 17.9 112 38.2 S 2 49.1 112 47.8 S 1 36.3 Gacrux 172 28.2 S57 00.l 
A 13 317 46.5 31 07.1 39.8 356 23.5 17.3 127 40.6 49.l 127 50.3 36.2 Gienah 176 17.5 S17 26.1 
y 14 332 49.0 46 06.2 39.5 11 24.0 16.7 142 43.1 49.1 142 52.7 36.2 Hadar 149 23.0 S60 16.6 

15 347 51.4 61 05.2 .. 39.3 26 24.5 .. 16.l 157 45.5 .. 49.1 157 55.2 .. 36.2 Hamal 328 28.6 N23 22.4 
16 2 53.9 76 04.3 39.0 41 25.0 15.5 172 48.0 49.1 172 57.7 36.2 Kaus Aust. 84 16.9 S34 23.6 
17 17 56.4 91 03.4 38.8 56 25.5 14.8 187 50.4 49.0 188 00.2 36.2 
18 32 58.8 106 02.5 S22 38.5 71 26.0 S16 14.2 202 52.9 S 2 49.0 203 02.7 S l 36.1 Kochab 137 19.3 N74 13.8 
19 48 01.3 121 01.6 38.3 86 26.5 13.6 217 55.3 49.0 218 05.l 36.1 Markab 14 03.2 Nl5 06.1 
20 63 03.8 136 00.7 38.0 101 27.0 13.0 232 57.8 49.0 233 07.6 36.1 Menkar 314 40.8 N 4 00.8 
21 78 06.2 150 59.7 .. 37.7 116 27.5 .. 12.3 248 00.2 .. 49.0 248 10.1 . . 36.l Menkent 148 36.7 S36 16.4 
22 93 08.7 165 58.8 37.5 131 28.l 11.7 263 02.7 49.0 263 12.6 36.1 Miaplacidus 221 43.9 S69 38.3 
23 108 11.2 180 57.9 37.2 146 28.6 11.l 278 05.1 49.0 278 15.1 36.0 

2400 123 13.6 195 57.0 S22 37.0 161 29.1 S16 10.5 293 07.6 S 2 49.0 293 17.5 S l 36.0 Mirfak 309 15.6 N49 47.8 
01 138 16.1 210 56.1 36.7 176 29.6 09.8 308 10.0 49.0 308 20.0 36.0 Nunki 76 29.2 S26 19.2 
02 153 18.6 225 55.2 36.4 191 30.1 09.2 323 12.5 49.0 323 22.5 36.0 Peacock 53 58.6 S56 47.8 
03 168 21.0 240 54.2 .. 36.2 206 30.6 .. 08.6 338 14.9 .. 49.0 338 25.0 .. 36.0 Pollux 243 57.5 N28 04.3 
04 183 23.5 255 53.3 35.9 221 31.l 08.0 353 17.4 49.0 353 27.5 35.9 Procyon 245 25.2 N 5 16.3 
05 198 25.9 270 52.4 35.6 236 31.6 07.3 8 19.9 49.0 8 29.9 35.9 
06 213 28.4 285 51.5 S22 35.4 251 32.2 S16 06.7 23 22.3 S 2 48.9 23 32.4 S 1 35.9 Rasalhague 96 29.6 Nl2 34.4 
07 228 30.9 300 50.6 35.1 266 32.7 06.l 38 24.8 48.9 38 34.9 35.9 Regulus 208 09.5 Nl2 03.5 

s 08 243 33.3 315 49.7 34.8 281 33.2 05.5 53 27.2 48.9 53 37.4 35.8 Rigel 281 35.5 S 8 13.6 
A 09 258 35.8 330 48.8 .. 34.5 296 33.7 .. 04.8 68 29.7 .. 48.9 68 39.9 .. 35.8 Rigil Kent. 140 25.6 S60 45.0 
T 10 273 38.3 345 47.8 34.3 311 34.2 04.2 83 32.1 48.9 83 42.4 35.8 Sabik 102 41.1 S15 42.0 
u 11 288 40.7 0 46.9 34.0 326 34.7 03.6 98 34.6 48.9 98 44.8 35.8 
R 12 303 43.2 15 46.0 S22 33.7 341 35.2 S16 03.0 113 37.0 S 2 48.9 113 47.3 S 1 35.8 Schedar 350 08.9 N56 26.l 
D 13 318 45.7 30 45.l 33.4 356 35.7 02.3 128 39.5 48.9 128 49.8 35.7 Shaula 96 55.8 S37 05.3 
A 14 333 48.1 45 44.2 33.1 11 36.3 01.7 143 42.0 48.9 143 52.3 35.7 Sirius 258 55.2 S16 41.6 
y 15 348 50.6 60 43.3 .. 32.9 26 36.8 .. 01.1 158 44.4 . . 48.9 158 54.8 .. 35.7 Spica 158 57.2 S11 03.7 

16 3 53.1 75 42.4 32.6 41 37.3 16 00.4 173 46.9 48.8 173 57.3 35.7 Suhail 223 10.1 543 21.3 
17 18 55.5 90 41.5 32.3 56 37.8 15 59.8 188 49.3 48.8 188 59.8 35.7 
18 33 58.0 105 40.6 S22 32.0 71 38.3 S15 59.2 203 51.8 S 2 48.8 204 02.2 S 1 35.6 Vega 80 56.1 N38 45.9 
19 49 00.4 120 39.6 31.7 86 38.8 58.5 218 54.3 48.8 219 04.7 35.6 Zuben'ubi 137 32.8 S15 57.7 
20 64 02.9 135 38.7 31.4 101 39.4 57.9 233 56.7 48.8 234 07.2 35.6 S.H.A. Mer. Pon. 21 79 05.4 150 37.8 .. 31.l 116 39.9 .. 57.3 248 59.2 .. 48.8 249 09.7 .. 35.6 . , h m 

22 94 07.8 165 36.9 30.9 131 40.4 56.7 264 01.6 48.8 264 12.2 35.6 Venus 74 04.5 10 55 
23 109 10.3 180 36.0 30.6 146 40.9 56.0 279 04.l 48.8 279 14.7 35.5 Man 39 02.4 13 14 

h m Jupiter 169 54.3 4 31 
M~r. Puss. 15 48.4 !' -0,9 d 0.2 V 0.5 d 0.6 V 2.5 d 0.0 V 2.5 d 0,0 Saturn 170 03.5 4 30 



JANUARY 22, 23, 24 (THURS., FRI., SAT.) 25 

SUN MOON 
Twilight Moonrise 

Lot. 
Nout. Civil 

Sunrise 22 23 24 25 
G.M.T. 

G.H.A. Dec. G.H.A. V Dec. d H.P. . h m h m h m h m h m h m h m 

d h . ' . . ' ' . ' ' 
N 72 07 39 09 18 1111 17 18 19 10 20 54 22 34 

22~ 177 07.2 S19 44.5 336 05.3 10.7 N15 02.l 7.9 56.7 N 70 07 28 08 52 10 41 17 41 19 23 21 00 22 33 
192 07.0 43.9 350 35.0 10.8 14 54.2 7.9 56.7 68 07 18 08 33 09 57 17 59 19 34 21 05 22 33 

02 207 06.8 43.4 5 04.8 10.9 14 46.3 8.0 56.6 66 07 10 08 17 09 28 18 14 19 43 21 09 22 32 
03 222 06.7 .. 42.8 19 34.7 10.9 14 38.3 8.1 56.6 64 07 03 08 04 09 06 18 26 19 50 21 12 22 32 
04 237 06.5 42.2 34 04.6 11.l 14 30.2 8.1 56.6 62 06 57 07 53 08 48 18 36 19 56 21 15 22 32 
05 252 06.3 41.6 48 34.7 11.0 14 22.1 8.2 56.5 60 06 51 07 44 08 34 18 44 20 02 21 18 22 32 

06 267 06.2 S19 41.1 63 04.7 11.2 N14 13.9 8.3 56.5 N 58 06 46 07 35 08 21 18 52 20 07 21 20 22 31 
07 282 06.0 40.5 77 34.9 11.2 14 05.6 8.3 56.5 56 06 42 07 28 08 11 18 58 20 11 21 22 22 31 

T 08 297 05.8 39.9 92 05.l 11.3 13 57.3 8.4 56.5 54 06 37 07 21 08 01 19 04 20 15 21 24 22 31 

H 09 312 05.7 .. 39.4 106 35.4 11.4 13 48.9 8.4 56.4 52 06 33 07 15 07 53 19 09 20 18 21 25 22 31 

u 10 327 05.5 38.8 121 05.8 11.5 13 40.5 8.5 56.4 50 06 30 07 09 07 45 19 14 20 21 21 27 22 31 

R 11 342 05.3 38.2 135 36.3 11.5 13 32.0 8.6 56.4 45 06 21 06 57 07 29 19 24 20 28 21 30 22 31 

s 12 357 05.2 Sl 9 37 .6 150 06.8 11.6 Nl3 23.4 8.6 56.4 N 40 06 14 06 47 07 16 19 33 20 34 21 33 22 30 
D 13 12 05.0 37.1 164 37.4 11.7 13 14.8 8.7 56.3 35 06 07 06 38 07 05 19 40 20 38 21 35 22 30 
A 14 27 04.8 36.5 179 08.1 11.7 13 06.l 8.7 56.3 30 06 00 06 29 06 55 19 46 20 43 21 37 22 30 
y 15 42 04.7 .. 35.9 193 38.8 11.8 12 57.4 8.8 56.3 20 05 47 06 14 06 38 19 57 20 50 21 40 22 30 

16 57 04.5 35.3 208 09.6 11.9 12 48.6 8.9 56.2 N 10 05 35 06 00 06 23 20 07 20 56 21 44 22 29 
17 72 04.3 34.8 222 40.5 11.9 12 39.7 8.9 56.2 0 05 21 05 46 06 08 20 16 21 02 21 47 22 29 

18 87 04.2 Sl 9 34.2 237 11.4 12.0 Nl2 30.8 8.9 56.2 S 10 05 05 05 32 05 54 20 25 21 08 21 49 22 29 
19 102 04.0 33.6 251 42.4 12.l 12 21.9 9.0 56.2 20 04 47 05 15 05 38 20 35 21 15 21 53 22 29 
20 117 03.8 33.0 266 13.5 12.2 12 12.9 9.l 56.l 30 04 23 04 54 05 21 20 46 21 22 21 56 22 29 
21 132 03.7 .. 32.4 280 44.7 12.2 12 03.8 9.0 56.l 35 04 07 04 42 05 10 20 52 21 26 21 58 22 28 
22 147 03.5 31.9 295 15. 9 12.3 11 54.8 9.2 56.1 40 03 49 04 27 04 58 20 59 21 31 22 00 22 28 
23 162 03.4 31.3 309 47.2 12.3 11 45.6 9.2 56.1 45 03 25 04 09 04 44 21 07 il.lZ. 22 03 22 28 

23~ 177 03.2 S19 30.7 324 18.5 12.4 Nll 36.4 9.2 56.0 S 50 02 52 03 46 04 26 21 17 21 43 22 06 22 28 
192 03.0 30.1 338 49.9 12.5 11 27.2 9.3 56.0 52 02 35 03 35 04 18 21 22 21 46 22 08 22 28 

02 207 02.9 29.5 353 21.4 12.6 11 17.9 9.3 56.0 54 02 13 03 22 04 08 21 27 21 49 22 09 22 28 
03 222 02.7 .. 28.9 7 53.0 12.6 11 08.6 9.4 56.0 56 01 45 03 07 03 58 21 32 21 53 22 11 22 28 
04 237 02.6 28.3 22 24.6 12.6 10 59.2 9.4 55.9 58 00 54 02 48 03 46 21 38 21 57 22 13 22 28 
05 252 02.4 27.8 36 56.2 12.8 10 49.8 9.5 55.9 S 60 "" 02 25 03 32 21 45 22 02 22 15 22 28 

06 267 02.2 Sl 9 27 .2 51 28.0 12.8 NlO 40.3 9.5 55.9 Twilight Moonset 07 282 02.1 26.6 65 59.8 12.9 10 30.8 9.5 55.8 lot. Sunset 
OB 297 01.9 26.0 80 31.7 12.9 10 21.3 9.6 55.8 Civil Neut. 22 23 24 25 

F 09 312 01.8 .. 25.4 95 03.6 13.0 10 11.7 9.6 55.8 
R 10 327 01.6 24.8 109 35.6 13.0 10 02.1 9.6 55.8 . h m h m h m h m h m h m h m 

I 11 342 01.5 24.2 124 07 .6 13.l 9 52.5 9.7 55.7 N 72 1111 15 07 16 46 11 06 10 51 10 40 10 29 

D 12 357 01.3 S19 23.6 138 39.7 13.2 N 9 42.8 9.7 55.7 N 70 13 43 15 32 16 57 10 41 10 36 10 32 10 27 
A 13 12 01.1 23.l 153 11.9 13.2 9 33.l 9.8 55.7 68 14 28 15 52 17 07 10 22 10 24 10 25 10 25 
y 14 27 01.0 22.5 167 44.l 13.3 9 23.3 9.7 55.7 66 14 57 16 08 17 15 10 07 10 14 10 19 10 23 

15 42 00.8 .. 21.9 182 16.4 13.4 9 13.6 9.9 55.6 64 15 19 16 21 17 22 09 54 10 06 10 15 10 22 
16 57 00.7 21.3 196 48.8 13.4 9 03.7 9.8 55.6 62 15 36 16 31 17 28 09 43 09 58 10 10 10 21 
17 72 00.5 20.7 211 21.2 13.4 8 53.9 9.9 55.6 60 15 51 16 41 17 33 09 34 09 52 10 07 10 20 

18 87 00.4 Sl 9 20.1 225 53.6 13.5 N 8 44.0 9.9 55.6 N 58 16 03 16 49 17 38 09 26 09 46 10 04 10 19 
19 102 00.2 19.5 240 26.1 13.6 8 34.1 9.9 55.5 56 16 14 16 57 17 43 09 19 09 41 10 01 10 18 
20 117 00.l 18.9 254 58.7 13.6 8 24.2 10.0 55.5 54 16 23 17 03 17 47 09 12 09 37 09 58 10 17 
21 131 59.9 .. 18.3 269 31.3 13.7 8 14.2 10.0 55.5 52 16 31 17 09 17 51 09 06 09 33 09 56 10 17 
22 146 59.7 17.7 284 04.0 13. 7 8 04.2 10.0 55.5 50 16 39 17 15 17 55 09 01 09 29 09 54 10 16 
23 161 59.6 17.l 298 36. 7 13.8 7 54.2 10.0 55.4 45 16 55 17 27 18 03 08 50 09 21 09 49 10 15 

2400 176 59.4 Sl:I 16.5 313 09.5 13.8 N 7 44.2 10.l 55.4 N 40 17 08 17 37 18 10 08 40 09 14 09 45 10 13 
01 191 59.3 15.9 327 42.3 13.9 7 34.l 10.l 55.4 35 17 19 17 47 18 17 08 32 09 08 09 41 10 12 
02 206 59.1 15.3 342 15.2 14.0 7 24.0 10.l 55.4 30 17 29 17 55 18 24 08 25 09 03 09 38 10 12 
03 221 59.0 .. 14.7 356 48.2 13.9 7 13.9 10.l 55.4 20 17 46 18 10 18 37 08 12 08 54 09 33 10 10 
04 236 58.8 14.l 11 21.1 14.l 7 03.8 10.2 55.3 N 10 18 01 18 24 18 49 08 01 08 46 09 28 10 09 
05 251 58.7 13.5 25 54.2 14.l 6 53.6 10.2 55.3 0 18 16 18 37 19 03 07 51 08 39 09 24 10 07 

06 266 58.5 S19 12.9 40 27.3 14.l N 6 43.4 10.l 55.3 S 10 18 30 18 52 19 18 07 40 08 31 09 19 10 06 
07 281 58.4 12.3 55 00.4 14.2 6 33.3 10.3 55.3 20 18 45 19 09 19 37 07 29 08 23 09 15 10 04 

s 08 296 58.2 11.7 69 33.6 14.2 6 23.0 10.2 55.2 30 19 03 19 29 20 01 07 16 08 14 09 09 10 03 
A 09 311 58.1 .. 11.l 84 06.8 14.2 6 12.8 10.2 55.2 35 19 13 19 41 20 16 07 09 08 08 09 06 10 02 
T 10 326 57.9 10.5 98 40.0 14.3 6 02.6 10.3 55.2 40 19 25 19 56 20 34 07 00 08 02 09 02 10 01 

u 11 341 57.8 09.9 113 13.3 14.4 5 52.3 10.3 55.2 45 19 39 20 14 20 58 06 50 07 55 08 58 09 r;9 

R 12 356 57.6 S19 09.3 127 46. 7 14.4 N 5 42.0 10.3 55.2 S 50 19 57 20 37 21 30 06 38 07 46 08 53 09 5!1 
D 13 11 57.5 08.7 142 20.1 14.4 5 31.7 10.3 55.1 52 20 05 20 48 21 47 06 33 07 42 08 50 09 57 
A 14 26 57.3 08.l 156 53.5 14.5 5 21.4 10.3 55.l 54 20 14 21 00 22 08 06 26 07 38 08 48 09 56 
y 15 41 57.2. .. 07.5 171 27.0 14.5 5 11.l 10.4 55.l 56 20 25 21 15 22 36 06 19 07 33 08 45 09 55 

16 56 57.0 06.9 186 00.5 14.6 5 00.7 10.3 55.l 58 20 37 21 33 23 21 06 11 07 27 08 42 09 54 
17 71 56.9 06.3 200 34.l 14.6 4 50 .4 10.4 55.0 s 60 20 50 21 56 "" 06 02 07 21 08 38 09 53 

18 86 56.7 S19 05.7 215 07.7 14.6 N 4 40.0 10.4 55.0 SUN MOON 
19 101 56.6 05.0 229 41.3 14.7 4 29 .6 10.4 55.0 
20 116 56.4 04.4 244 15.0 14.7 4 19.2 10.4 55.0 Eqn. of Time Mer. Mer. Poss. 

Doy Age Phase 
21 131 56.3 .. 03.8 258 48.7 14.7 4 08.8 10.4 55.0 oo· 12' Poss. Upper lower 

22 146 56.2 03.2 273 22.4 14.8 3 58.4 10.4 54.9 m • m . h m h m h m d 

23 161 56.0 02.6 287 56.2 14.8 3 48.0 10.4 54. 9 22 11 31 11 39 12 12 01 39 14 04 16 
23 11 47 11 55 12 12 02 27 14 51 17 0 S.D. 16.3 d 0.6 S.D. 15.4 15.2 15.0 24 12 02 12 09 12 12 03 13 15 35 18 



26 JANUARY 25, 26, 27 (SUN., MON., TUES.) 

ARIES VENUS -3.3 MARS +1.4 JUPITER -1.8 SATURN +0.9 STARS 
G.M.l. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Oe-c. ,, h " 
, . , . , . , . , . , . , . , . , . . , 

2500 124 12.8 195 35.l S22 30.3 161 41.4 S15 55.4 294 06.6 S 2 48.8 294 17.1 S 1 35.5 Acomor 315 37.0 540 23.2 
01 139 15.2 210 34.2 30.0 176 41.9 54.8 309 09.0 48.8 309 19.6 35.5 Achernar 335 45.2 S57 20.4 
02 154 17.7 225 33.3 29.7 191 42.5 54.1 324 11.5 48.7 324 22.1 35.5 Acrux 173 36.6 S62 59.3 
03 169 20.2 240 32.4 .. 29.4 206 43.0 .. 53.5 339 13.9 .. 48.7 339 24.6 .. 35.4 Adhara 255 31.6 S28 56.9 
04 184 22.6 255 31.5 29.l 221 43.5 52.9 354 16.4 48.7 354 27.l 35.4 Aldebaran 291 17.5 Nl6 28.2 
05 199 25.l 270 30.5 28.8 236 44.0 52.2 9 18.9 48.7 9 29.6 35.4 
06 214 27.5 285 29.6 S22 28.5 251 44.5 S15 51.6 24 21.3 S 2 48.7 24 32.1 S 1 35.4 Alioth 166 42.1 N56 03.5 
07 229 30.0 300 28.7 28.2 266 45.0 51.0 39 23.8 48.7 39 34.5 35.4 Alkaid 153 18.3 N49 24.3 
08 244 32.5 315 27.8 27.9 281 45.6 50.3 54 26.3 48.7 54 37.0 35.3 Al No'ir 28 15.1 547 03.4 

$ 09 259 34.9 330 26.9 .. 27.6 296 46.1 .. 49.7 69 28.7 .. 48.7 69 39.5 . . 35.3 Alnilam 276 11.2 S 1 13.0 
IJ 10 274 37.4 345 26.0 27.3 311 46.6 49.l 84 31.2 48.6 84 42.0 35.3 Alphard 218 20.0 S 8 34.6 
N 11 289 39.9 0 25.l 27.0 326 47.1 48.4 99 33.7 48.6 99 44.5 35.3 
0 12 304 42.3 15 24.2 S22 26.7 341 47.6 S15 47.8 114 36.l S 2 48.6 114 47.0 S 1 35.2 Alphecca 126 32.0 N26 46.6 
A 13 319 44.8 30 23.3 26.4 356 48.1 47.2 129 38.6 48.6 129 49.5 35.2 Alpheratz 358 09.2 N28 59.1 
y 14 334 47.3 45 22.4 26.1 11 48.7 46.5 144 41.0 48.6 144 52.0 35.2 Altair 62 32.6 N 8 49.0 

15 349 49.7 60 21.5 .. 25.7 26 49.2 .. 45.9 159 43.5 .. 48.6 159 54.4 . . 35.2 Ankoo 353 40.2 542 24.9 
16 4 52.2 75 20.6 25.4 41 49.7 45.2 174 46.0 48.6 174 56.9 35.1 Antares 112 56.8 S26 23.3 
17 19 54.7 90 19.7 25.1 56 50.2 44.6 189 48.4 48.6 189 59.4 35.1 
18 34 57.l 105 18.7 S22 24.8 71 50.7 S15 44.0 204 50.9 S 2 48.5 205 01.9 S l 35.l Arcturus 146 18.2 Nl9 16.8 
19 49 59.6 120 17.8 24.5 86 51..3 43.3 219 53.4 48.5 220 04.4 35.l Atria 108 21.l 568 59.3 
20 65 02.0 135 16.9 24.2 101 51.8 42.7 234 55.8 48.5 235 06.9 35.l Avior 234 27.4 S59 27.0 
21 80 04.5 150 16.0 .. 23.9 116 52.3 .. 42.l 249 58.3 .. 48.5 250 09.4 . . 35.0 Bellatrix 278 58.2 N 6 19.8 
22 95 07.0 165 15.1 23.5 131 52.8 41.4 265 00.8 48.5 265 11.9 35.0 Betelgeuse 271 27.7 N 7 24.1 
23 110 09.4 180 14.2 23.2 146 53.3 40.8 280 03.3 48.5 280 14.4 35.0 

26~ 125 11.9 195 13.3 S22 22.9 161 53.9 S15 40.1 295 05.7 S 2 48.5 295 16.9 S 1 35.0 Canopus 264 06.6 S52 41.4 
140 14.4 210 12.4 22.6 176 54.4 39.5 310 08.2 48.4 310 19.3 34.9 Capello 281 10.6 N45 58.8 

02 155 16.8 225 11.5 22.3 191 54.9 38.9 325 10.7 48.4 325 21.8 34.9 Deneb 49 48.7 N45 12.7 
03 170 19.3 240 10.6 .. 21.9 206 55.4 .. 38.2 340 13.1 .. 48.4 340 24.3 . . 34.9 Denebola 182 58.6 Nl4 40.6 
04 185 21.8 255 09.7 21.6 221 55.9 37.6 355 15.6 48.4 355 26.8 34.9 Diphdo 349 20.8 S18 05.7 
05 200 24.2 270 08.8 21.3 236 56.5 37.0 10 18.1 48.4 10 29.3 34.8 
06 215 26.7 285 07.9 S22 20.9 251 57.0 S15 36.3 25 20.5 S 2 48.4 25 31.8 S 1 34.8 Dubhe 194 21.3 N61 51.0 
07 230 29.2 300 07.0 20.6 266 57.5 35.7 40 23.0 48.4 40 34.3 34.8 Elnath 278 43.5 N28 35.5 
08 245 31.6 315 06.1 20.3 281 58.0 35.0 55 25.5 48.3 55 36.8 34.8 Eltanin 90 58.1 N51 29.3 

M 09 260 34.1 330 05.2 .. 20.0 296 58.6 .. 34.4 70 28.0 .. 48.3 70 39.3 . . 34.7 Enif 34 11.6 N 9 47.2 
0 10 275 36.5 345 04.3 19.6 311 59.l 33.8 85 30.4 48.3 85 41.8 34.7 Fomalhaut 15 51.4 S29 43.6 
N 11 290 39.0 0 03.4 19.3 326 59.6 33.l 100 32.9 48.3 100 44.2 34.7 
0 12 305 41.5 15 02.5 S22 19.0 342 00.1 S15 32.5 115 35.4 S 2 48.3 115 46.7 S 1 34.7 Gacrux 172 28.2 S57 00.1 
A 13 320 43.9 30 01.6 18.6 357 00.7 31.8 130 37.8 48.3 130 49.2 34.6 Gienah 176 17.5 S17 26.1 
y 14 335 46.4 45 00.7 18.3 12 01.2 31.2 145 40.3 48.3 145 51.7 34.6 Hadar 149 22.9 560 16.6 

15 350 48.9 59 59.8 .. 17.9 27 01.7 .. 30.5 160 42.8 .. 48.2 160 54.2 .. 34.6 Hamal 328 28.6 N23 22.3 
16 5 51.3 74 58.9 17.6 42 02.2 29.9 175 45.3 48.2 175 56.7 34.6 Kaus Aust. 84 16.9 S34 23.6 
17 20 53.8 89 58.0 17.3 57 02.7 29.3 190 47.7 48.2 190 59.2 34.5 
18 35 56.3 104 57.l S22 16.9 72 03.3 S15 28.6 205 50.2 S 2 48.2 206 01.7 S 1 34.5 Kochab 137 19.3 N74 13.8 
19 50 58.7 119 56.2 16.6 87 03.8 28.0 220 52.7 48.2 221 04.2 34.5 Markab 14 03.2 Nl5 06.l 
20 66 01.2 134 55.3 16.2 102 04.3 27.3 235 55.2 48.2 236 06.7 34.5 Menkar 314 40.8 N 4 00.8 
21 81 03.7 149 54.4 .. 15.9 117 04.8 .. 26.7 250 57.6 .. 48.l 251 09.2 . . 34.5 Menkent 148 36.7 S36 16.4 
22 96 06.l 164 53.5 15.5 132 05.4 26.0 266 00.l 48.l 266 11.7 34.4 Miaplacidus 221 43.9 569 38.3 
23 111 08.6 179 52.6 15.2 147 05.9 25.4 281 02.6 48.1 281 14.2 34.4 

2700 126 11.0 194 51.7 S22 14.8 162 06.4 S15 24.7 296 05.1 S 2 48.l 296 16.7 S l 34.4 Mirfak 309 15.6 N49 47.8 
01 141 13.5 209 50.8 14.5 177 06.9 24.l 311 07.5 48.l 311 19.1 34.3 Nunki 76 29.2 S26 19.2 
02 156 16.0 224 49.9 14.1 192 07.5 23.5 326 10.0 48.0 326 21.6 34.3 Peacock 53 58.6 S56 47.8 
03 171 18.4 239 49.0 .. 13.8 207 08.0 .. 22.8 341 12.5 . . 48.0 341 24.1 .. 34.3 Pollux 243 57.5 N28 04.3 
04 186 20.9 254 48.1 13.4 222 08.5 22.2 356 15.0 48.0 356 26.6 34.3 Procyon 245 25.2 N 5 16.3 
05 201 23.4 269 47.2 13.l 237 09.0 21.5 11 17.4 48.0 11 29.l 34.2 
06 216 25.8 284 46.3 S22 12.7 252 09.6 S15 20.9 26 19.9 S 2 48.0 26 31.6 S l 34.2 Rasalhague 96 29.6 Nl2 34.4 
07 231 28.3 299 45.4 12.4 267 10.l 20.2 41 22.4 48.0 41 34.l 34.2 Regulus 208 09.4 Nl2 03.5 

T 
08 246 30.8 314 44.5 12.0 282 10.6 19.6 56 24.9 47.9 56 36.6 34.2 Rigel 281 35.5 S 8 13.6 
09 261 33.2 329 43.6 .. 11.6 297 11.2 .. 18.9 71 27.4 . . 47.9 71 39.1 .. 34.1 Rigil Kent. 140 25.5 560 45.0 u 10 276 35.7 344 42.7 11.3 312 11.7 18.3 86 29.8 47.9 86 41.6 34.1 Sabik 102 41.1 S15 42.0 E 11 291 38.l 359 41.8 10.9 327 12.2 17.6 101 32.3 47.9 101 44.1 34.1 s 
12 14 41.0 S22 0 306 40.6 10.6 342 12.7 S15 17.0 116 34.8 S 2 47.9 116 46.6 S 1 34.1 Schedar 350 08.9 N56 26.1 

A 13 321 43.1 29 40.l 10.2 357 13.3 16.3 131 37.3 47.8 131 49.1 34.0 Shaula 96 55.7 S37 05.3 
y 14 336 45.5 44 39.2 09.8 12 13.8 15.7 146 39.8 47.8 146 51.6 34.0 Sirius 258 55.2 S16 41.6 

15 351 48.0 59 38.3 .. 09.5 27 14.3 .. 15.0 161 42.2 .. 47.8 161 54.1 .. 34.0 Spica 158 57.2 S11 03.7 
16 6 50.5 74 37.4 09.1 42 14.9 14.4 176 44.7 47.8 176 56.6 34.0 Suhail 223 10.1 543 21.4 
17 21 52.9 89 36.5 08.7 57 15.4 13.7 191 47.2 47.8 191 59.1 33.9 
18 36 55.4 104 35.6 S22 08.3 72 15.9 S15 13.1 206 49.7 S 2 47.8 207 01.6 S 1 33.9 Vega 80 56.0 N38 45.9 
19 51 57.9 119 34.7 08.0 87 16.4 12.4 221 52.2 47.7 222 04.1 33.9 Zuben'ubi 137 32.8 S15 57.7 
20 67 00.3 134 33.8 07.6 102 17.0 11.8 236 54.6 47.7 237 06.6 33.9 S.H.A. Mer. Pou. 21 82 02.8 149 32.9 .. 07.2 117 17.5 .. 11.1 251 57.1 .. 47.7 252 09.1 .. 33.8 . I h m 
22 97 05.3 164 32.0 06.9 !32 18.0 10.5 266 59.6 47.7 267 11.6 33.8 Venus 70 01.4 11 00 
23 11, 07.7 179 31.l 06.5 147 18.6 09.8 282 02.l 47.7 282 14.l 33.8 Mars 36 42.0 13 12 

h m Jupiter 169 53.8 4 19 
.\\pi J\1,, I~ 36.6 I' 0.9 d 0.3 V 0.5 d 0.6 !' 2.5 d 0.0 V 2.5 d 0.0 Saturn 170 04.9 4 18 



JANUARY 25, 26, 27 (SUN., MON., TUES.) 27 

MOON 
Twilight Moonrise 

SUN Lat. Sunrise 
Neut. Civil 25 26 27 28 

G.M.T. 
G.HA. Dec. G.H.A. ·v Dec. d H.P. . h m h m h m h m h m h m h m 

d h . , . , . , 
' . , 

' ' 
N 72 07 30 09 05 11 40 22 34 24 12 00 12 01 52 

2s: 176 55.9 S19 02.0 302 30.0 14.9 N 3 37.6 10.4 54.9 N 70 07 20 08 42 10 21 22 33 24 05 00 05 01 38 
191 55.7 01.4 317 03.9 14.9 3 27 .2 10.5 54.9 68 07 11 08 24 09 44 22 33 24 00 00 00 01 27 

02 206 55.6 00.8 331 37.8 14.9 3 16.7 10.4 54. 9 66 07 04 08 10 09 17 22 32 23 55 25 17 01 17 
03 221 55.4 19 00.2 346 11.7 14.9 3 06.3 10.4 54.9 64 06 57 07 58 08 57 22 32 23 51 25 10 01 10 
04 236 55.3 18 59.5 0 45.6 15.0 2 55.9 10.5 54.8 62 06 52 07 47 08 41 22 32 23 48 25 03 01 03 
05 251 55.l 58.9 15 19.6 15.0 2 45.4 10.4 54.8 60 06 47 07 38 08 28 22 32 23 45 24 57 00 57 

06 266 55.0 S18 58.3 29 53.6 15.o N 2 35.0 10.5 54.8 N 58 06 42 07 31 08 16 22 31 23 42 24 52 00 52 
07 281 54.9 57.7 44 27.6 15.1 2 24.5 10.4 5,:_0 56 06 38 07 24 08 06 22 31 23 40 24 48 00 48 
08 296 54.7 57.l 59 01.7 15.l 2 14.l 10.5 54.S 54 C6 34 07 17 07 57 22 31 23 38 24 44 00 44 

s 09 311 54.6 .. 56.5 73 35.8 15.1 2 03 .6 10.5 54. 7 52 06 30 07 11 07 49 22 31 23 36 24 40 00 40 
u 10 326 54.4 55.8 88 09.9 15.l 1 5:?-.1 10.4 54.7 50 06 27 07 06 07 42 22 31 23 34 24 37 00 37 
N 11 341 54.3 55.2 102 44.0 15.2 1 42.7 10.5 54.7 45 06 19 06 55 07 26 22 31 23 30 24 30 00 30 
D 12 356 54.2 S18 54.6 117 18.2 15.l N 1 32.2 10.4 54.7 N 40 06 12 06 45 07 14 22 30 23 27 24 24 00 24 
A 13 11 54.0 54.0 131 52.3 15.3 1 21.8 10.5 54.? 35 06 06 06 36 07 03 22 30 23 24 24 19 00 19 
y 14 26 53.9 53.4 146 26.6 15.2 l 11.3 10.5 54. 7 30 05 59 06 28 06 54 22 30 23 22 24 14 00 14 

15 41 53.7 .. 52.7 161 00.8 15.2 .'. 00.8 10.4 54.6 20 05 47 06 14 06 37 22 30 23 18 24 06 00 06 
16 56 53.6 52.l 175 35.0 15.3 0 SC.4 10.5 54.6 N 10 05 35 06 01 06 23 22 29 23 14 24 00 00 00 
17 71 53.5 51.5 190 09.3 15.3 0 39. 9 10.4 54.6 0 05 22 05 47 06 09 22 29 23 11 23 53 24 37 

18 86 53.3 S18 50.9 204 43.6 15.3 N O 29.5 10.5 54.6 S 10 05 07 05 33 05 55 22 29 23 08 23 47 24 28 
19 101 53.2 50.2 219 17.9 15.3 0 19 .0 10.4 54.6 20 04 49 05 17 05 40 22 29 23 04 23 41 24 18 
20 116 53.0 49.6 233 52.2 15.4 N O 08.6 10.4 54.6 30 04 26 04 57 05 23 22 29 23 01 23 33 24 07 
21 131 52.9 .. 49.0 248 26.6 15.3 $ 0 01.8 10.4 54.6 35 04 11 04 45 05 13 22 28 22 58 23 29 24 01 
22 146 52.8 48.4 263 00. 9 15.4 0 12.2 10.5 54.5 40 03 53 04 31 05 02 22 28 22 56 23 24 23 54 
23 161 52.6 47.7 277 35.3 15.4 0 22.7 10.4 54.5 45 03 30 04 14 04 48 22 28 22 53 23 18 23 46 

26: 176 52.5 S18 47.l 292 09.7 15.4 S O 33.1 10.4 54.5 S 50 02 59 03 52 04 31 22 28 22 49 23 12 23 36 
191 52.3 46.5 306 44.1 15.4 0 43.5 10.4 54.5 52 02 43 03 41 04 23 22 28 22 48 23 09 23 32 

02 206 52.2 45.9 321 18.5 15.4 0 53.9 10.4 54.5 54 02 24 03 29 04 14 22 28 22 46 23 05 23 27 
03 221 52.1 .. 45.2 335 52.9 15.5 1 04.3 10.3 54.5 56 01 58 03 15 04 04 22 28 22 44 23 02 23 21 
04 236 51.9 44.6 350 27.4 15.4 1 14.6 10.4 54.5 58 01 19 02 58 03 53 22 28 22 42 22 58 23 15 
05 251 51.8 44.0 5 01.8 15.5 l 25.0 10.4 54.5 S 60 Ill/ 02 37 03 40 22 28 22 40 22 53 23 08 

06 266 51.7 S18 43.3 19 36.3 15.5 S 1 35.4 10.3 54.4 Twilight Moonset 07 281 51.5 42.7 34 10.8 15.4 1 45.7 10.3 54.4 Lat. Sunset 
08 296 51.4 42.1 48 45.2 15.5 1 56.0 10.3 54.4 Civil Nout. 25 26 27 28 

M 09 311 51.3 .. 41.5 63 19.7 15.5 2 06.3 10.4 54.4 
o 10 326 51.1 40.8 77 54.2 15.5 2 16. 7 10.2 54.4 . h m h m h m h m h m h m h m 

N 11 341 51.0 40.2 92 28.7 15.5 2 26.9 10.3 54.4 N 72 12 46 15 21 16 56 10 29 10 19 10 08 09 56 
D 12 356 50.9 S18 39.6 107 03.2 15.5 S 2 37 .2 10.3 54.4 N 70 14 05 15 44 17 07 10 27 10 22 10 17 10 12 
A 13 11 50.7 38.9 121 37.7 15.5 2 47.5 10.2 54.4 68 14 43 16 02 17 15 10 25 10 25 10 25 10 25 
y 14 26 50.6 38.3 136 12.2 15.5 2 57 .7 10.3 54.4 66 15 09 16 17 17 23 10 23 10 27 10 31 10 35 

15 41 50.5 .. 37.6 150 46.7 15.5 3 08.0 10.2 54.4 64 15 29 16 29 17 29 10 22 10 29 10 36 10 44 
16 56 50.3 37.0 165 21.2 15.6 3 18.2 10.2 54.3 62 15 45 16 39 17 35 10 21 10 31 10 41 10 52 
17 71 50.2 36.4 179 55.8 15.5 3 28.4 10.2 54.3 60 15 58 16 48 17 40 10 20 10 32 10 45 10 59 
18 86 50.l S18 35.7 194 30.3 15.5 S 3 38.6 10.l 54.3 N 58 16 10 16 55 17 44 10 19 10 33 10 48 11 04 
19 101 50.0 35.1 209 04.8 15.5 3 48.7 10.2 54.3 56 16 20 17 02 17 48 10 18 10 35 10 51 11 10 
20 116 49.8 34.5 223 39.3 15.5 3 58.9 10.l 54.3 54 16 29 17 09 17 52 10 17 10 36 10 54 11 14 
21 131 49.7 .. 33.8 238 13.8 15.5 4 09.0 10.l 54.3 52 16 37 17 14 17 56 10 17 10 37 10 57 11 18 
22 146 49.6 33.2 252 48.3 15.5 4 19.1 10.l 54.3 50 16 44 17 20 17 59 10 16 10 37 10 59 11 22 
23 161 49.4 32.5 267 22.8 15.5 4 29.2 10.l 54.3 45 16 59 17 31 18 07 10 15 10 39 11 04 11 31 

21: 176 49.3 S18 31.9 281 57.3 15.5 S 4 39.3 10.0 54.3 N 40 17 12 17 41 18 14 10 13 10 41 11 09 11 38 
191 49.2 31.3 296 31.8 15.5 4 49.3 10.0 54.3 35 17 23 17 49 18 20 10 12 10 42 11 13 11 44 

02 206 49.0 30.6 311 06.3 15.4 4 59.3 10.0 54.3 30 17 32 17 57 18 26 10 12 10 44 11 16 11 49 
03 221 48.9 .. 30.0 325 40.7 15.5 5 09.3 10.0 54.3 20 17 48 18 11 18 38 10 10 10 46 11 22 11 58 
04 236 48.8 29.3 340 15.2 15.5 5 19.3 10.0 54.3 N 10 18 03 18 25 18 50 10 09 10 48 11 27 12 06 
05 251 48.7 28.7 354 49.7 15.4 5 29.3 9.9 54.3 0 18 16 18 38 19 03 10 07 10 49 11 31 12 14 
06 266 48.5 S18 28.0 9 24.l 15.4 S 5 39.2 9.9 54.3 S 10 18 30 18 52 19 18 10 06 10 51 11 36 12 22 
07 281 48.4 27.4 23 58.5 15.5 5 49.1 9.9 54.2 20 18 45 19 08 19 36 10 04 10 53 11 41 12 30 

T 08 296 48.3 26.8 38 33.0 15.4 5 59.0 9.9 54.2 30 19 02 19 28 19 59 10 03 10 55 11 47 12 39 
09 311 48.2 .. 26.1 53 07.4 15.4 6 08.9 9.8 54.2 35 19 12 19 40 20 13 10 02 10 56 11 51 12 45 u 10 326 48.0 25.5 67 41.8 15.4 6 18.7 9.8 54.2 40 19 23 19 54 20 31 10 01 10 58 11 54 12 51 E 11 341 47.9 24.8 82 16.2 15.3 6 28.5 9.8 54.2 45 19 37 20 11 20 54 09 59 10 59 11 59 12 58 s 12 356 47 .8 S18 24.2 9.7 54.2 j S 50 D 96 50.5 15.4 S 6 38.3 19 53 20 32 21 24 09 58 11 01 12 04 13 07 

A 13 11 47.7 23.5 111 24.9 15.3 6 48.0 9.7 54.2 52 20 01 20 43 21 40 09 57 11 02 12 07 13 11 
y 14 26 47.5 22.9 125 59.2 15.4 6 57.7 9.7 54.2 54 20 10 20 55 21 59 09 56 11 03 l 2 09 13 15 

15 41 47.4 .. 22.2 140 33.6 15.3 7 07.4 9.7 54.2 56 20 19 21 09 22 24 09 55 11 04 12 12 13 20 
16 56 47.3 21.6 155 07. 9 15.3 7 17.l 9.6 54.2 58 20 31 21 25123 00 09 54 11 05 12 16 13 26 
17 71 47.2 20.9 169 42.2 15.2 7 26.7 9.6 54.2 S 60 20 44 21 46 //// 09 53 11 07 12 19 13 32 
18 86 47.0 S18 20.3 184 16.4 15.3 S 7 36.3 9.6 54.2 SUN MOON 19 101 46.9 19.6 198 50.7 15.2 7 45.9 9.6 54.2 
20 116 46.8 19.0 213 24.9 15.2 7 55.5 9.5 54.2 Doy 

Eqn. of Time Mer. Mer. Pass. 
Phose Age 

21 131 46.7 .. 18.3 227 59.1 15.2 8 05.0 9.4 54.2 oo• 12• Pass. Upper lower 
22 146 46.6 17.7 242 33.3 15.2 8 14.4 9.5 54.2 m . m • h "' h m h "' d 

23 161 46.4 17.0 257 07.5 15.1 8 23.9 9.4 54.2 25 12 16 12 23 12 12 03 57 16 18 19 
26 12 30 12 36 12 13 04 39 17 00 20 Q S.D. 16.3 d 0.6 S.D. 14.9 14.8 14.8 27 12 43 12 49 12 13 05 21 17 42 21 



28 JANUARY 28, 29, 30 (WED., THURS., FRI.) 

ARIES VENUS -3.3 MARS +1.4 JUPITER -1.8 SATURN +0.9 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Oec. Nome S.H.A. o~c. 

• h . 0 ' 0 ' 0 ' . ' 0 ' . . . ' . . ' 
28~ 127 10.2 194 30.3 S22 06.1 162 19.1 S15 09.2 297 04.6 S 2 47.6 297 16.6 S l 33.7 Acomar 315 37.0 S40 23.2 

142 12.6 209 29.4 05.7 177 19.6 08.5 312 07.l 47.6 312 19.l 33.7 Achernar 335 45.2 S57 20.4 
02 157 15.l 224 28.5 05.3 192 20.l 07.9 327 09.5 47.6 327 21.5 33.7 Acrux 173 36.5 S62 59.4 
03 172 17.6 239 27.6 .. 05.0 207 20.7 .. 07.2 342 12.0 .. 47.6 342 24.0 .. 33.7 Adhara 255 31.6 S28 57.0 
04 187 20.0 254 26.7 04.6 222 21.2 06.6 357 14.5 47.6 357 26.5 33.6 Aldebaran 291 17.5 Nl6 28.2 
05 202 22.5 269 25.8 04.2 237 21.7 05.9 12 17.0 47.5 12 29.0 33.6 

06 217 25.0 284 24.9 S22 03.8 252 22.3 S15 05.3 27 19.5 S 2 47.5 27 31.5 S l 33.6 Alioth 166 42.1 N56 03.5 

w 07 232 27.4 299 24.0 03.4 267 22.8 04.6 42 22.0 47.5 42 34.0 33.6 Alkaid 153 18.2 N49 24.3 
08 247 29.9 314 23 l 03.0 282 23.3 04.0 57 24.4 47.5 57 36.5 33.5 Al Na'ir 28 15.1 $47 03.4 

I 09 21,2 32.4 329 22.2 .. 02.7 297 23.9 .. 03.3 72 26.9 .. 47.4 72 39.0 . . 33.5 Alnilam 276 11.2 S 1 13.0 
IJ 10 277 34.8 344 21.4 02.3 312 24.4 02.7 87 29.4 47.4 87 41.5 33.5 Alphard 218 20.0 S 8 34.6 
N 11 292 31.3 359 20.5 01.9 327 24.9 02.0 102 31.9 47.4 102 44.0 33.4 
I 

12 307 39.8 14 19.6 S22 01.5 342 25.5 S15 01.3 117 34.4 S 2 47.4 117 46.5 S l 33.4 Alphecca 126 32.0 N26 46.6 s 
D 13 322 42.2 29 18.7 01.l 357 26.0 00.7 132 36.9 47.4 132 49.0 33.4 Alpheratz 358 09.3 N28 59.l 

A 14 337 44.7 44 17.8 00.7 12 26.5 15 00.0 147 39.4 47.3 147 51.5 33.4 Altair 62 32.6 N 8 49.0 
15 352 47.1 59 16.9 22 00.3 27 27.1 14 59.4 162 41.9 .. 47.3 162 54.0 .. 33.3 Ankaa 353 40.2 S42 24.9 y 
16 7 49.6 74 16.0 21 59.9 42 27.6 58.7 177 44.3 47.3 177 56.5 33.3 Antares 112 56.7 S26 23.3 
17 22 52.l 89 15.2 59.5 57 28.l 58.l 192 46.8 47.3 192 59.0 33.3 

18 37 54.5 104 14.3 S21 59.l 72 28.7 S14 57.4 207 49.3 S 2 47.2 208 01.5 S 1 33.3 Arcturus 146 18.2 Nl9 16.8 
19 52 57.0 119 13.4 58.7 87 29.2 56.8 222 51.8 47.2 223 04.0 33.2 Atria 108 21.l S68 59.3 
20 67 59.5 134 12.5 58.3 102 29.7 56.1 237 54.3 47.2 238 06.5 33.2 Avior 234 27.4 S59 27.0 
21 83 01.9 149 11.6 .. 57.9 117 30.3 .. 55.4 252 56.8 .. 47.2 253 09.0 . . 33.2 Bellatrix 278 58.2 N 6 19.8 
22 98 04.4 164 10.7 57.5 132 30.8 54.8 267 59.3 47.2 268 11.5 33.1 Betelgeuse 271 27.7 N 7 24.l 

23 113 06.9 179 09.9 57.1 147 31.3 54.l 283 01.8 47.1 283 14.0 33.l 

2900 128 09.3 194 09.0 S21 56.7 162 31.9 S14 53.5 298 04.3 S 2 47.1 298 16.6 S 1 33.1 Canopus 264 06.6 S52 41.4 
01 143 11.8 209 08.l 56.3 177 32.4 52.8 313 06.8 47.1 313 19.l 33.1 Capella 281 10.6 N45 58.8 
02 158 14.2 224 07.2 55.9 192 32.9 52.2 328 09.2 47.1 328 21.6 33.0 Deneb 49 48.7 N45 12.7 

03 173 16.7 239 06.3 .. 55.5 207 33.5 .. 51.5 343 11.7 .. 47.0 343 24.1 .. 33.0 Denebola 182 58.6 Nl4 40.6 
04 188 19.2 254 05.4 55.l 222 34.0 50.8 358 14.2 47.0 358 26.6 33.0 Diphda 349 20.8 S18 05.7 
05 203 21.6 269 04.6 54.7 237 34.5 50.2 13 16.7 47.0 13 29.1 32.9 

06 218 24.l 284 03.7 S21 54.2 252 35.1 S14 49.5 28 19.2 S 2 47.0 28 31.6 S 1 32.9 Dubhe 194 21.3 N61 51.0 
07 233 26.6 299 02.8 53.8 267 35.6 48.9 43 21.7 46.9 43 34.1 32.9 Elnath 278 43.5 N28 35.5 

T 08 248 29.0 314 01.9 53.4 282 36.1 48.2 58 24.2 46.9 58 36.6 32.8 Ehanin 90 58.0 N51 29.3 
H 09 263 31.5 329 01.0 .. 53.0 297 36.7 .. 47.5 73 26.7 .. 46:9 73 39.l . . 32.8 Enif 34 11.6 N 9 47.2 

u 10 278 34.0 344 00.2 52.6 312 37.2 46.9 88 29.2 46.9 88 41.6 32.8 Fomalhaut 15 51.4 S29 43.6 

R 11 293 36.4 358 59.3 52.2 327 37.7 46.2 103 31.7 46.8 103 44.l 32.8 

s 12 308 38.9 13 58.4 S21 51.7 342 38.3 S14 45.6 118 34.2 S 2 46.8 118 46.6 S 1 32.7 Gacrux 172 28.1 S57 00.2 
D 13 323 41.4 28 57.5 51.3 357 38.8 44.9 133 36.7 46.8 133 49.1 32.7 Gienah 176 17.5 S17 26.1 
A 14 338 43.8 43 56.6 50.9 12 39.4 44.2 148 39.2 46.8 148 51.6 32.7 Hadar 149 22.9 S60 16.6 
y 15 353 46.3 58 55.8 .. 50.5 27 39.9 .. 43.6 163 41.7 . . 46.7 163 54.l .. 32.6 Hamal 328 28.7 N23 22.3 

16 8 48.7 73 54.9 50.1 42 40.4 42.9 178 44.2 46.7 178 56.6 32.6 Kaus Aust. 84 16.9 S34 23.6 
17 23 51.2 88 54.0 49.6 57 41.0 42.2 193 46.6 46.7 193 59.l 32.6 

18 38 53.7 103 53.1 S21 49.2 72 41.5 S14 41.6 208 49.1 S 2 46.7 209 01.6 S l 32.6 Kochab 137 19.2 N74 13.8 
19 53 56.l 118 52.3 48.8 87 42.0 40.9 223 51.6 46.6 224 04.1 32.5 Markab 14 03.2 Nl5 06.1 
20 68 58.6 133 51.4 48.3 102 42.6 40.3 238 54.1 46.6 239 06.6 32.5 Menkar 314 40.8 N 4 00.8 
21 84 01.l 148 50.5 .. 47.9 117 43.1 .. 39.6 253 56.6 .. 46.6 254 09.1 . . 32.5 Menkent 148 36.7 S36 16.4 
22 99 03.5 163 49.6 47.5 132 43.7 38.9 268 59.1 46.6 269 11.6 32.4 Miaplccialus 221 43.9 56'1 38.3 
23 114 06.0 178 48.8 47.1 147 44.2 38.3 284 01.6 46.5 284 14.l 32.4 

3000 129 08.5 193 47.9 S21 46.6 162 44.7 Sl4 37.6 299 04.1 S 2 46.5 299 16.6 S 1 32.4 Mirfak 309 15.6 N49 47.8 
01 144 10.9 208 47.0 46.2 177 45.3 3b.9 314 06.6 46.5 314 19.2 32.3 Nunki 76 29.2 S26 19.2 
02 159 13.4 223 46.1 45.8 192 45.8 36.3 329 09.1 46.5 329 21.7 32.3 Peacock 53 58.6 S56 47.8 
03 174 15.9 238 45.3 .. 45.3 207 46.4 .. 35.6 344 11.6 .. 46.4 344 24.2 .. 32.3 Pollux 243 57.5 N28 04.3 
04 189 18.3 253 44.4 44.9 222 46.9 34.9 359 14.1 46.4 359 26.7 32.3 Procyon 245 25.2 N 5 16.3 
05 204 20.8 268 43.5 44.4 237 47.4 34.3 14 16.6 46.4 14 29.2 32.2 

06 219 23.2 283 42.6 S21 44.0 252 48.0 S14 33.6 29 19.1 S 2 46.3 29 31.7 S 1 32.2 Rasalhague 96 29.6 Nl2 34.4 
07 234 25.7 298 41.8 43.6 267 48.5 32.9 44 21.6 46.3 44 34.2 32.2 Regulus 208 09.4 Nl2 03.5 
08 249 28.2 313 40.9 43.l 282 49.1 32.3 59 24.1 46.3 59 36.7 32.l Rigel 281 35.6 S 8 13.6 

F 09 264 30.6 328 40.0 .. 42.7 297 49.6 .. 31.6 74 26.6 .. 46.3 74 39.2 . . 32.l Rigil Kent. 140 25.5 560 45.0 
R 10 279 33.l 343 39.1 42.2 312 50.1 30.9 89 29.l 46.2 89 41.7 32.1 Sabik 102 41.l S15 42.0 
I 11 294 35.6 358 38.3 41.8 327 50.7 30.3 104 31.6 46.2 104 44.2 32.0 
D 12 309 38.0 13 37.4 S21 41.3 342 51.2 S14 29.6 119 34.1 S 2 46.2 119 46.7 S 1 32.0 Schedar 350 09.0 N56 26.1 
A 13 324 40.5 28 36.5 40.9 357 51.8 28.9 134 36.6 46.2 134 "9.2 32.0 Shaula 96 55.7 S37 05.3 
Y 14 339 43.0 43 35.7 40.4 12 52.3 28.3 149 39.l 46.1 149 51.7 31.9 Sirius 258 55.2 S16 41.6 

15 354 45.4 58 34.8 .. 40.0 27 52.8 .. 27.6 164 41.6 .. 46.1 164 54.3 . . 31.9 Spica 158 57.2 S11 03.7 
16 9 47.9 73 33.9 39.5 42 53.4 26.9 179 44.1 46.l 179 56.8 31.9 Suhail 223 10.1 543 21.4 
17 24 50.3 88 33.1 39.1 57 53.9 26.3 194 46.6 46.0 194 59.3 31.9 
18 39 52.8 103 32.2 S21 38.6 72 54.5 S14 25.6 209 49.1 S 2 46.0 210 Gl.8 S 1 31.8 Vega 80 56.0 N38 45.8 
19 54 55.3 118 31.3 38.2 87 55.0 24.9 224 51.6 46.0 225 M.3 31.8 Zuben'ubi 137 32.8 S15 57.7 
20 69 57.7 133 30.4 37.7 102 55.5 24.3 239 54.2 46.0 248 86.8 31.8 S.HA. Mer. Pou. 
21 85 00.2 148 29.6 .. 37.3 117 56.1 .. 23.6 254 56.7 .. 45.9 255 09.3 .. 31.7 . ' h m 

22 100 02.7 163 28.7 36.8 :>7. 56.6 22.9 269 59.2 45.9 270 11.8 31.7 Venus 65 59.7 11 04 
23 115 05.l 178 27.8 36.4 147 57.2 22.3 285 01.7 45.9 285 14.3 31.7 Mar1 34 22.5 13 09 

h m Jupiter 169 54.9 4 07 
Mer. Poss. 15 24.8 l' -0.9 d 0.4 V 0.5 d 0.7 V 2.5 d 0.0 V 2.5 d 0.0 Saturn 170 07.2 4 06 



JANUARY 28, 29, 30 (WED., THURS., FRI.) 29 

Twilight 
Sunrise SUN MOON lat. 

Moonrise 

Neut. Civil 28 29 30 31 G.M.T.t--------+-------------+----'_;.;=~--':::.;_;_.:....1----~.....;:;:;._--=.:....--=..;;_-_.;;:c::...._ 

d h 

28~ 
02 
03 
04 
05 
06 

w 07 
E 08 

09 
o 10 
N 11 
E 12 
s 13 
o 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

29~ 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
S 12 
O 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

30~ 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
O 12 
A 13 
Y 14 

15 
16 
17 

G.H.A. Dec. 

176 46.3 S18 16.4 
191 46.2 15.7 
206 46.1 15.0 
221 46.0 · · 14.4 
236 45.8 13.7 
251 45.7 13.1 

266 45.6 518 12.4 
281 45.5 11.8 
296 45.4 11.l 
311 45.3 · · 10.4 
326 45.1 09.8 
341 45.0 09.1 

356 44.9 S18 08.5 
11 44.8 07.8 
26 44.7 07.1 
41 44.6 · · 06.5 
56 44.4 05.8 
71 44.3 05.l 

86 44.2 518 04.5 
101 44.l 03.8 
116 44.0 03.l 
131 43.9 · · 02.5 
146 43.8 01.8 
161 43.6 01.1 

176 43.5 S18 00.5 
191 43.4 17 59.8 
206 43.3 59.1 
221 43.2 · · 58.5 
236 43.l 57.8 
251 43.0 57.1 

266 42.9 517 56.4 
281 42.8 55.8 
296 42.7 55.l 
311 42.5 · · 54.4 
326 42.4 53.8 
341 42.3 53.l 

356 42.2 517 52.4 
11 42.l 51.7 
26 42.0 51.l 
41 41. 9 · · 50.4 
56 41.8 49.7 
71 41.7 49.0 

86 41.6 517 48.3 
101 41.5 47.7 
116 41.4 47.0 
131 41.3 · · 46.3 
146 41.2 45.6 
161 41.l 44.9 

176 40.9 517 44.3 
191 40.8 43.6 
206 40.7 42.9 
221 40.6 · · 42.2 
236 40.5 41.5 
251 40.4 40.9 

266 40.3 517 40.2 
281 40.2 39.5 
296 40.1 38.8 
311 40.0 · · 38.l 
326 39.9 37.4 
341 39.8 36.7 

356 39.7 517 36.0 
11 39.6 35.4 
26 39.5 34.7 
41 39.4 · · 34.0 
56 39.3 33.3 
71 39.2 32.6 

18 86 39.l 517 31.9 
19 101 39.0 31.2 
20 116 38. 9 30.5 
21 131 38.8 · • 29.8 
22 146 38.8 29.l 
23 161 38. 7 28.4 

S.D. 16.3 d 0.1 

G.H .A. IJ o .. c. 

271 41.6 15.l 5 8 33.3 
286 15.7 15.l 8 42.7 
300 49.8 15.1 8 52.0 
315 23.9 15.0 9 01.3 
329 57.9 15.0 9 10.6 
344 31.9 15.0 9 19.8 

359 05.9 15.0 5 9 29.0 
13 39.9 14.9 9 38.2 
28 13.8 14.9 9 47.3 
42 47.7 14.9 9 56.4 
57 21.6 14.8 10 05.5 
71 55.4 14.8 10 14.5 

86 29.2 14.8 S10 23.4 
101 03.0 14.7 10 32.4 
115 36.7 14.7 10 41.2 
130 10.4 14.7 10 50.1 
144 44.1 14.6 10 58.9 
159 17.7 14.6 11 07 .6 

173 51.3 14.6 SU 16.4 
188 24.9 14.5 11 25.0 
202 58.4 14.5 11 33.6 
217 31.9 14.4 11 42.2 
232 05.3 14.4 11 50.8 
246 38. 7 14.4 ll 59 .2 

261 12.l 14.3 512 07.7 
275 45.4 14.3 12 16.l 
290 18.7 14.2 12 24.4 
304 51.9 14.2 12 32.7 
319 25.l 14.2 12 41.0 
333 58.3 14.l 12 49.1 

348 31.4 14.l 512 57 .3 
3 04.5 14.0 13 05.4 

17 37.5 14.0 13 13.4 
32 10.5 13.9 13 21.4 
46 43.4 13.9 13 29.3 
61 16.3 13.8 13 37 .2 

75 49.l 13.8 513 45.0 
90 21.9 13.8 13 52.8 

104 54.7 13.7 14 00.5 
119 27.4 13.6 14 08.2 
134 00.0 13.6 14 15.8 
148 32.6 13.6 14 23.3 

163 05.2 13.5 514 30.8 
177 37.7 13.4 14 38.2 
192 10.l 13.4 14 45.6 
206 42.5 13.3 14 52.9 
221 14.8 13.3 15 00.2 
235 47.l 13.3 15 07.3 

250 19.4 13.2 515 14.5 
264 51.6 13.l 15 21.5 
279 23.7 13.l 15 28.5 
293 55.8 13.0 15 35.4 
308 27.8 13.0 15 42.3 
322 59.8 12.9 15 49.l 

337 31.7 12.9 515 55.8 
352 03.6 12.8 16 02.5 

6 35.4 12.7 16 09.1 
21 07.1 12.7 16 15.6 
35 38.8 12.7 16 22.1 
50 10.5 12.5 16 28.5 

64 42.0 12.6 516 34.8 
79 13.6 12.4 16 41.0 
93 45.0 12.4 16 47 .2 

108 16.4 12.4 16 53.3 
122 47.8 12.3 16 !19.3 
137 19.l 12.2 17 05.3 

151 50.3 12.2 .S17 11.2 
166 21.5 12.l 17 17 .0 
180 52.6 12.l 17. 22.7 
195 23.•7, 12.0 17 28.3 
209 54:f 12.0 17 33.9 
224 25,7 11.IJ 17 39.4 

s.o. 14.8 14.8 

d H.P. 

9.4 54.2 
9.3 54.2 
9.3 54.2 
9.3 54.2 
9.2 54.2 
9.2 54.2 

9.2 54.2 
9.1 54.2 
9.! 54.2 
q_·_ 54.2 
9.0 54.2 
8.9 54.3 

9.0 54.3 
8.8 54.3 
8.9 54.3 
8.8 54.:-
8.7 54.3 
8.8 54.3 

8.6 54.3 
8.6 54.3 
8.6 54.3 
8.6 54.3 
8.4 54.3 
8.5 54.3 

8.4 54.3 
8.3 54.3 
8.3 54.4 
8.3 54.4 
8.1 54.4 
8.2 54.4 

• h m 

N 72 07 20 

N 70 07 11 
68 07 03 
66 06 57 
64 06 51 
62 06 46 
60 06 42 

N 58 06 37 
56 06 34 
54 06 30 
52 06 27 
50 06 24 
45 06 17 

N 40 06 10 
35 06 04 
30 05 58 
20 05 47 

N 10 05 35 
0 05 23 

S 10 05 08 
20 04 51 
30 04 29 
35 04 15 
40 03 58 
45 03 36 

S 50 03 07 
52 02 52 
54 02 33 
56 02 10 
58 01 38 

S 60 /1/1 

h m 

08 52 

08 31 
08 15 
08 02 
07 51 
07 41 
07 33 

07 25 
07 19 
07 13 
07 08 
07 03 
06 52 

06 43 
06 34 
06 27 
06 13 
06 01 
05 48 

05 34 
05 19 
05 00 
04 48 
04 35 
04 19 

03 58 
03 47 
03 36 
03 23 
03 07 
02 47 

h m 

10 56 

10 03 
09 31 
09 07 
08 49 
08 34 
08 21 

08 10 
08 01 
07 52 
07 45 
07 38 
07 23 

07 11 
07 01 
06 52 
06 36 
06 23 
06 10 

05 56 
05 42 
05 26 
05 16 
05 05 
04 52 

04 36 
04 29 
04 20 
04 11 
04 00 
03 48 

h m 

01 52 

01 38 
01 27 
01 17 
01 10 
01 03 
00 57 

00 52 
00 48 
00 44 
00 40 
00 37 
00 30 

00 24 
00 19 
00 14 
00 06 
00 00 
24 37 

24 28 
24 18 
24 07 
24 01 
23 54 
23 46 

23 36 
23 32 
23 27 
23 21 
23 15 
23 08 

h m 

03 38 

03 14 
02 55 
02 40 
02 28 
02 18 
02 10 

02 02 
01 55 
01 49 
01 44 
01 39 
01 29 

01 20 
01 13 
01 06 
00 55 
00 46 
00 37 

00 28 
00 18 
00 07 
00 01 
24 27 
24 16 

24 04 
23 58 
23 51 
23 44 
23 36 
23 26 

h m 

05 37 

04 54 
04 26 
04 04 
03 47 
03 34 
03 22 

03 12 
03 03 
02 55 
02 48 
02 42 
02 28 

02 17 
02 08 
02 00 
01 45 
01 33 
01 22 

01 10 
00 58 
00 44 
00 36 
00 27 
00 16 

00 04 
24 29 
24 21 
24 12 
24 02 
23 50 

h m -06 42 
05 57 
05 27 
05 05 
04 47 
04 32 

04 20 
04 09 
04 00 
03 51 
03 44 
03 28 

03 15 
03 03 
02 54 
02 37 
02 22 
02 09 

01 55 
01 41 
01 25 
01 15 
01 04 
00 52 

00 36 
00 29 
00 21 
00 12 
00 02 
24 23 

8·1 54.4 1--+----1---T-w_i,_lig_h_t_-1-----'--M-oo..L..ns_e_t_...i.. __ _ 

8.0 54.4 Lat. Sunset 
8.0 54.4 ...___,.. __ 4-...;C;;.;i..;..v;;_il ....... ..;N.;;a;;.;u;.;.t.'-+-2;;.;8:..._.,...-=29.:.....,..._..;..30..;;_...,...__:.3_1_ 
7.9 54.4 
7.9 54.4 • h m h m 

7.8 54.4 N 72 13 32 15 36 

7.8 54.5 N 70 14 25 15 56 
7.7 54.5 68 14 57 16 12 
7.7 54.5 66 15 20 16 26 
7.6 54.5 64 15 39 16 37 
7 .5 54.5 62 15 54 16 46 
7 .5 54.5 60 16 06 16 54 

7.4 54.5 N 58 16 17 17 02 
7.4 54.6 56 16 26 17 08 
7.3 54.6 54 16 35 17 14 
7.3 54.6 52 16 42 17 19 
7.1 54.6 50 16 49 17 24 
7.2 54.6 45 17 03 17 35 

1.0 54.6 N 40 17 15 17 44 
7.0 54.6 35 17 26 17 52 
6.9 54.7 30 17 35 18 00 
6.9 54. 7 20 17 50 18 13 
6.8 54.7 N 10 18 04 18 26 
6.7 54.7 0 18 17 18 38 

6.7 54.1 s 10 I 10 30 18 52 
6.6 54.7 20 18 44 19 07 
6.5 54.8 30 19 00 19 26 
6.5 54.8 35 19 10 19 37 
6.4 54.8 40 19 20 19 51 
6.3 54.8 45 19 33 20 07 

6.2 54.8 S 50 19 49 20 28 
6.2 54.8 52 19 56 20 37 
6.1 54.9 54 20 05 20 49 
6.0 54.9 56 20 14 21 02 
6.0 54.9 58 20 25 21 17 
S.9 54.9 5 60 20 37 21 36 

h m 

17 08 

17 17 
17 24 
17 31 
17 36 
17 41 
17 46 

17 50 
17 54 
17 57 
18 00 
18 03 
18 10 

18 17 
18 23 
18 29 
18 40 
18 51 
19 04 

19 18 
19 35 
19 57 
20 11 
20 28 
20 49 

21 18 
21 33 
21 51 
22 13 
22 44 
23 42 

h m 

09 56 

10 12 
10 25 
10 35 
10 44 
10 52 
10 59 

11 04 
11 10 
11 14 
11 18 
11 22 
11 31 

11 38 
11 44 
11 49 
11 58 
12 06 
12 14 

12 22 
12 30 
12 39 
12 45 
12 51 
12 58 

13 07 
13 11 
13 15 
13 20 
13 26 
13 32 

h m 

09 41 

10 07 
10 26 
10 42 
10 55 
11 06 
11 15 

11 23 
11 30 
11 37 
11 43 
11 48 
11 59 

12 09 
12 17 
12 24 
12 37 
12 48 
12 58 

13 08 
13 19 
13 32 
13 39 
13 48 
13 57 

14 09 
14 15 
14 21 
14 28 
14 35 
14 44 

h m 

09 17 

10 00 
10 29 
10 51 
11 09 
11 23 
11 36 

11 46 
11 56 
12 04 
12 11 
12 18 
12 32 

12 44 
12 54 
13 03 
13 18 
13 32 
13 44 

13 57 
14 10 
14 26 
14 35 
14 45 
14 57 

15 12 
15 18 
15 26 
15 35 
15 44 
15 55 

h m -09 51 
10 37 
11 07 
11 30 
11 48 
12 03 

12 16 
12 27 
12 37 
12 45 
12 53 
13 10 

13 24 
13 35 
13 45 
14 03 
14 18 
14 32 

14 47 
15 02 
15 20 
15 30 
15 42 
15 56 

16 12 
16 20 
16 29 
16 39 
16 51 
17 04 

5.8 54.9 1---+-__ .....__S_U_N_ ..... __ +-__ _._ __ M_OO,__N __ ,1,_ __ 

5
·
7 55·

0 
Eqn. of Time 

5.6 55.0 Oay 
5.6 55.o oo· 12• 
5.5 55.0 
5.4 55.l 

14.9 

28 12 54 
2·~ 13 06 
30 !3 16 

13 00 
13 11 
13 21 

Mer. 

Poss. 
h m 

12 13 
12 13 
12 13 

Mer. Pass. 
Ago 

Upper lower 
h m 

06 04 
06 47 
07 33 

h m d 

18 25 22 
19 10 23 
19 56 24 

Phase 

C, 



30 JAN. 31, FEB. l, 2 (SAT., SUN., MON.) 

ARIES VENUS -3.3 MARS +1.4 JUPITER -1.8 SATURN +0.9 STARS 
G.M.1. 

Gli.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 

" " " . . , . , . , . , . , . , . , . , . 
31~ 130 07.6 193 27.0 S21 35.9 162 57.7 S14 21.6 300 04.2 S 2 45.8 300 16.8 S 1 31.6 Acamor 315 37.0 S40 23.2 

145 10.1 208 26.1 35.4 177 58.3 20.9 315 06.7 45.8 315 19.3 31.6 Achernar 335 45.3 S57 20.4 
02 160 12.5 223 25.2 35.0 192 58.8 20.2 330 09.2 45.8 330 21.9 31.6 Acrux 173 36.5 S62 59.4 
03 175 15.0 238 24.4 .. 34.5 207 59.4 . . 19.6 345 11.7 .. 45.7 345 24.4 .. 31.5 Adhara 255 31.6 S28 57.0 
04 190 17.5 253 23.5 34.0 222 59.9 18.9 0 14.2 45.7 0 26.9 31.5 Aldebaran 291 17.5 Nl6 28.2 
05 205 19.9 268 22.7 33.6 238 00.4 18.2 15 16.7 45.7 15 29.4 31.5 
06 220 22.4 283 21.8 S21 33.1 253 01.0 S14 17.6 30 19.2 S 2 45.7 30 31.9 S 1 31.4 Alioth 166 42.0 N56 03.5 
07 235 24.8 298 20.9 32.6 268 01.5 16.9 45 21.7 45.6 45 34.4 31.4 Alkaid 153 18.2 N49 24.3 

s 08 250 27.3 313 20.1 32.2 283 02.1 16.2 60 24.2 45.6 60 36.9 31.4 Al Na'ir 28 15.1 S47 03.4 
A 09 265 29.8 328 19.2 .. 31.7 298 02.6 .. 15.5 75 26.7 .. 45.6 75 39.4 .. 31.3 Alnilam 276 11.2 S 1 13.0 
T 10 280 32.2 343 18.3 31.2 313 03.2 14.9 90 29.2 45.5 90 41.9 31.3 Alphard 218 20.0 S 8 34.6 
u 11 295 34.7 358 17.5 30.8 328 03.7 14.2 105 31.7 45.5 105 44.5 31.3 
R 12 310 37.2 13 16.6 S21 30.3 343 04.3 S14 13.5 120 34.3 S 2 45.5 120 47.0 S 1 31.2 Alphecca 126 32.0 N26 46.6 
D 13 325 39.6 28 15.7 29.8 358 04.8 12.9 135 36.8 45.4 135 49.5 31.2 Alpheratz 358 09.3 N28 59.1 
A 14 340 42.1 43 14.9 29.3 13 05.3 12.2 150 39.3 45.4 150 52.0 31.2 Altair 62 32.6 N 8 49.0 
y 15 355 44.6 58 14.0 .. 28.9 28 05.9 .. 11.5 165 41.8 .. 45.4 165 54.5 . . 31.1 Ankaa 353 40.2 S42 24. 9 

16 10 47.0 73 13.2 28.4 43 06.4 10.8 180 44.3 45.3 180 57.0 31.1 Antares 112 56.7 S26 23.3 
17 25 49.5 88 12.3 27.9 58 07.0 10.2 195 46.8 45.3 195 59.5 31.1 
18 40 52.0 103 11.4 S21 27.4 73 07.5 S14 09.5 210 49.3 S 2 45.3 211 02.0 S 1 31.0 Arcturus 146 18.2 Nl9 16.8 
19 55 54.4 118 10.6 26.9 88 08.l 08.8 225 51.8 45.3 226 04.6 31.0 Atria 108 21.0 S68 59.3 
20 70 56.9 133 09.7 26.5 103 08.6 08.1 240 54.3 45.2 241 07.1 31.0 Avior 234 27.4 S59 27.0 
21 85 59.3 148 08.9 .. 26.0 118 ·09.2 .. 07.5 255 56.9 .. 45.2 256 09.6 . . 30.9 Bellatrix 278 58.2 N 6 19.8 
22 101 01.8 163 08.0 25.5 133 09.7 06.8 270 59.4 45.2 271 12.1 30.9 Betelgeuse 271 27.7 N 7 24.1 
23 116 04.3 178 07.1 25.0 148 10.3 06.1 286 01.9 45.1 286 14.6 30.9 

100 131 06.7 193 06.3 S21 24.5 163 10.8 S14 05.4 301 04.4 S 2 45.1 301 17.1 S l 30.8 Canopus 264 06.6 S52 41.4 
01 146 09.2 208 05.4 24.0 178 11.4 04.8 316 06.9 45.1 316 19.6 30.8 Capella 281 10.6 N45 58.8 
02 161 11.7 223 04.6 23.5 193 11.9 04.1 331 09.4 45.0 331 22.2 30.8 Deneb 49 48.7 N45 12.7 
03 176 14.1 238 03.7 .. 23.0 208 12.5 .. 03.4 346 11.9 .. 45.0 346 24.7 .. 30.7 Denebola 182 58.6 Nl4 40.6 
04 191 16.6 253 02.9 22.6 223 13.0 02.7 1 14.4 45.0 1 27.2 30.7 Diphda 349 20.8 S18 05.7 
05 206 19.1 268 02.0 22.1 238 13.6 02.l 16 17.0 44.9 16 29.7 30.7 

06 221 21.5 283 01.2 S21 21.6 253 14.1 S14 01.4 31 19.5 S 2 44.9 31 32.2 S 1 30.6 Dubhe 194 21.3 N61 51.0 
07 236 24.0 298 00.3 21.1 268 14.7 00.7 46 22.0 44.9 46 34.7 30.6 Elnath 278 43.6 N28 35.5 
08 251 26.4 312 59.4 20.6 283 15.2 14 00.0 61 24.5 44.8 61 37.2 30.6 Eltanin 90 58.0 NSl 29.3 

s 09 266 28.9 327 58.6 .. 20.l 298 15.8 13 59.3 76 27.0 .. 44.8 76 39.8 .. 30.5 Enif 34 11.6 N 9 47.2 
u 10 281 31.4 342 57.7 19.6 313 16.3 58.7 91 29.5 44.8 91 42.3 30.5 Fomalhaut 15 51.4 S29 43.6 
N 11 296 33.8 357 56.9 19.l 328 16.8 58.0 106 32.0 44.7 106 44.8 30.5 
D 12 311 36.3 12 56.0 S21 18.6 343 17.4 S13 57.3 121 34.6 S 2 44.7 121 47.3 S l 30.4 Gacrux 172 28.1 S57 00.2 
A 13 326 38.8 27 55.2 18.1 358 17.9 56.6 136 37.1 44.7 136 49.8 30.4 Gienah 176 17.5 S17 26.1 
y 14 341 41.2 42 54.3 17.6 13 18.5 55.9 151 39.6 44.6 151 52.3 30.4 Hadar 149 22.8 S60 16.6 

15 356 43.7 57 53.5 .. 17.1 28 19.0 .. 55.3 166 42.l .. 44.6 166 54.9 .. 30.3 Hamal 328 28.7 N23 22.3 
16 11 46.2 72 52.6 16.6 43 19.6 54.6 181 44.6 44.6 181 57.4 30.3 Kaus Aust. 84 16.8 S34 23.6 
17 26 48.6 87 51.8 16.l 58 20.2 53.9 196 47.l 44.5 196 59.9 30.3 
18 41 51.1 102 50.9 S21 15.6 73 20.7 S13 53.2 211 49.7 S 2 44.5 212 02.4 S 1 30.2 Kochob 137 19.1 N74 13.8 
19 56 53.6 117 50.l 15.l 88 21.3 52.5 226 52.2 44.4 227 04.9 30.2 Markab 14 03.2 N15 06.l 
20 71 56.0 132 49.2 14.5 103 21.8 51.9 241 54.7 44.4 242,07.4 30.2 Menkar 314 40.8 N 4 00.8 
21 86 58.5 147 48.4 .. 14.0 118 22.4 .. 51.2 256 57.2 .. 44.4 257 10.0 .. 30..1 Menkent 148 36.6 S36 16.4 
22 102 00.9 162 47.5 13.5 133 22.9 50.5 271 59.7 44.3 272 12.5 30.1 Miaplacidus 221 43.9 569 38.3 
23 117 03.4 177 46.7 13.0 148 23.5 49.8 287 02.3 44.3 287 15.0 30.1 2: 132 05.9 192 45.8 S21 12.5 163 24.0 S13 49.1 302 04.8 S 2 44.3 302 17.5 S 1 30.0 Mirfak 309 15.6 N49 47.8 

147 08.3 207 45.0 12.0 178 24.6 48.5 317 07.3 44.2 317 20.0 30.0 Numi 76 29.2 S26 19.2 
02 162 10.8 222 44.1 11.5 193 25.1 47.8 332 09.8 44.2 332 22.5 30.0 Peecock 53 58.6 S56 47.8 
03 177 13.3 237 43.3 .. 10.9 208 25.7 .. 47.1 347 12.3 .. 44.2 347 25.1 . . 29.9 Palrux 243 57.5 N28 04.3 
04 192 15.7 252 42.4 10.4 223 26.2 46.4 2 14.9 44.1 2 27.6 29.9 Procyon 245 25.2 N 5 16.3 
05 207 18.2 267 41.6 09.9 238 26.8 45.7 17 17.4 44.1 17 .30.l 29.8 
06 222 20.7 282 40.7 S21 09.4 253 27.3 S13 45.0 32 19.9 S 2 44.l 32 32.6 S 1 29.8 Raeathague 96 29.6 Nl2 34.3 
07 237 23.1 297 39.9 08.9 268 27.9 44.4 47 22.4 44.0 47 35.1 29.8 Regulus 208 09.4 Nl2 03.5 
08 252 25.6 312 39.0 08.3 283 28.4 43.7 62 25.0 44.0 6.! 37.7 29.7 Rigel 281 35.6 S 8 13.6 

M 09 267 28.l 327 38.2 .. 07.8 298 29.0 .. 43.0 77 27.5 . . 43.CJ 77 48.2 .. 29.7 Rigil Kent. 140 25.4 560 45.0 
O 10 282 30.5 342 37.4 07.3 313 29.5 42.3 92 30.0 43.9 92 42.7 29.7 Sabik 102 41.0 S15 42.l 
N 11 297 33.0 357 36.5 06.8 328 30.1 41.6 107 32.5 43.9 107 45.2 29.6 
D 12 312 35.4 12 35. 7 S21 06.2 343 30.7 S13 40.9 122 35.0 S 2 43.8 122 47.7 S 1 29.6 Schedar 350 "·· NS6 26.1 
A 13 327 37.9 27 34.8 05.7 358 31.2 40.3 137 37.6 43.8 137 S0.3 29.6 Shaula 96 55.7 S37 05.3 
y 14 342 40.4 42 34.0 05.2 13 31.8 39.6 152 40.l 43.8 152 52.8 29.5 Sirius 258 55.2 S16 41.6 

15 357 42.8 57 33.1 .. 04.7 28 32.3 .. 38.9 167 42.6 .. 43.7 167 55.3 .. 29.5 Spica 158 57.2 SU 03.7 
16 12 45.3 72 32.3 04.1 43 32.9 38.2 182 45.1 43.7 182 57.8 29.5 Suhail 223 10.l 543 21.4 
17 27 47.8 87 31.5 03.6 58 33.4 37.5 197 47.7 43.6 198 to.3 29.4 
18 42 50.2 102 30.6 S21 03.1 73 34.0 S13 36.8 212 50.2 S 2 43.6 213 02.9 S l 29.4 Vega 80 56.0 N38 45.8 
19 57 52.7 117 29.8 02.5 88 34.5 36.l 227 52.7 43.6 228 05.4 29.3 Zuben'ubi 137 32.8 S15 57.7 
20 72 55.2 132 28.9 02.0 103 35.l 35.5 242 55.2 43.5 2<43 07.9 29.3 S.H.A. Mef.Po .. 
21 87 57.6 147 28.l .. 01.5 118 35.6 . . 34.8 257 57.8 .. 43.5 258 10.4 .. 29.3 . , • .. 
22 103 00.1 162 27.3 00.9 !33 36.2 34.1 273 00.3 43.5 273 12.9 29.2 Venus 61 S'J.6 11 08 
23 118 02.5 177 26.4 00.4 148 36.8 33.4 288 02.8 43.4 288 15.5 29.2 Mars 32 CM.l 13 07 

h ffl Jupiter 169 57.7 3 55 
Y.e,. Poss. 15 13.1 V -0.9 d 0.5 V 0.5 d 0.7 V 2.5 d o.o V 2.5 d 0.0 Saturn 170 10.4 3 54 



JAN. 31, FEB. 1, 2 (SAT., SUN., MON.) 31 

Moonrise Twilight 
Nout. Civil Sunrise 31 l 2 3 

G.M.T.t---G-.H-.A. ___ D_e_c_. -+-G-.H-.A.--V ___ De_c ____ d __ H ___ p_-+---.+--h--m-,-._.h _m-+--h-m-+-h--m.....--h -m...--h-m....--,.-.-, 
SUN MOON lot. 

d h o , o , N 72 07 10 08 39 10 28 11111 11111 11111 

3100 176 38.6 S17 27.7 238 56.5 11.9 S17 44.8 5.4 55.1 
5.2 55.1 
5.2 55.1 
5.1 55.1 
5.0 55.2 
4.9 55.2 
4.9 55.2 
4.7 55.2 
4.7 55.3 
4.6 55.3 
4.5 55.3 
4.4 553 

N 70 07 02 08 20 09 46 06 42 11111 11111 
01 191 38.5 27.l 253 27.4 11.7 17 50.2 
02 206 38.4 26.4 267 58.l 11.1 17 55.4 
03 221 38.3 · · 25.7 282 28.8 11.7 18 00.6 
04 236 38.2 25.0 296 59.5 11.6 18 05.7 
05 251 38.l 24.3 311 30.l 11.5 18 10.7 

68 06 55 08 05 09 18 05 57 07 23 08 30 
66 06 50 07 53 08 57 05 27 06 44 07 46 
64 06 45 07 43 08 40 05 05 06 17 07 17 
62 06 40 07 34 08 26 04 47 05 56 06 55 
60 06 36 07 27 08 14 04 32 05 39 06 37 

06 266 38.0 S17 23.6 326 00.6 11.5 S18 15.6 
07 281 37.9 22.9 340 31.1 11.4 18 20.5 

S 08 296 37 .8 22.2 355 01.5 11.4 18 25.2 
A 09 311 37.7 · · 21.5 9 31.9 11.3 18 29.9 
T 10 326 37.6 20.8 24 02.2 11.2 18 34.5 
U 11 341 37.5 20.l 38 32.4 11.2 18 39.0 

N 58 06 32 07 20 08 04 04 20 05 24 06 22 
56 06 29 07 14 07 55 04 09 05 12 06 09 
54 06 26 07 09 07 47 04 00 05 02 05 58 
52 06 23 07 04 07 40 03 51 04 52 05 49 
50 06 20 06 59 07 34 03 44 04 44 05 40 
45 06 14 06 49 07 20 03 28 04 26 05 21 

R 12 356 37.4 S17 19.4 53 02.6 11.l S18 43.4 
D 13 11 37.4 18.7 67 32.7 11.l 18 47.7 
A 14 26 37.3 18.0 82 02.8 11.0 18 51.9 
Y 15 41 37.2 • · 17.3 96 32.8 10.9 18 56.l 

4.3 55.3 
4.2 55.4 
4.2 55.4 
4.1 55.4 
3.9 55.4 
3.9 55.5 
3.8 55.5 
3.7 55.5 
3.6 55.5 
3.5 55.6 
3.4 55.6 
3.3 55.6 

N 40 06 08 06 40 07 09 03 15 04 11 05 06 
35 06 02 06 32 06 59 03 03 03 59 04 53 
30 05 57 06 25 06 50 02 54 03 48 04 42 
20 05 46 06 13 06 36 02 37 03 30 04 23 

16 56 37.l 16.6 111 02.7 10.9 19 00.2 
17 71 37.0 15.9 125 32.6 10.8 19 04.l 

N 10 05 35 06 01 06 23 02 22 03 13 04 06 
0 05 23 05 48 06 10 02 09 02 59 03 51 

18 86 36.9 S17 15.2 140 02.4 10.8 S19 08.0 
19 101 36.8 14.4 154 32.2 10.7 19 11.8 
20 116 36.7 13.7 169 01.9 10.7 19 15.5 
21 131 36.6 • · 13.0 183 31.6 10.6 19 19.l 
22 146 36.6 12.3 198 01.2 10.5 19 22.6 
23 161 36.5 11.6 212 30.7 10.5 19 26.0 

S 10 05 10 05 36 05 58 01 55 02 44 03 35 
20 04 53 05 21 05 44 01 41 02 28 03 18 
30 04 32 05 03 05 29 01 25 02 09 02 59 
35 04 18 04 52 05 19 01 15 01 59 02 48 
40 04 02 04 39 05 09 01 04 01 47 02 36 
45 03 41 04 23 04 57 00 52 01 33 02 21 

100 176 36.4 S17 10.9 227 00.2 10.4 S19 29.3 
01 191 36.3 10.2 241 29.6 10.4 19 32.5 
02 206 36.2 09.5 255 59.0 10.3 19 35.6 
03 221 36.1 · • 08.8 270 28.3 10.3 19 38.6 
04 236 36.0 08.l 284 57.6 10.2 19 41.5 

3.2 55.6 
3.1 55.7 
3.0 55.7 
2.9 55.7 
2.9 55.8 
2.7 55.8 

S 50 03 14 04 04 04 42 00 36 01 15 02 02 
52 03 00 03 54 04 34 00 29 01 07 01 54 
54 02 43 03 43 04 27 00 21 00 58 01 44 
56 02 22 03 31 04 18 00 12 00 48 01 33 
58 01 54 03 16 04 08 00 02 00 36 01 20 

05 251 35.9 07.4 299 26.8 10.2 19 44.4 S 60 01 10 02 58 03 56 24 23 00 23 01 06 
06 266 35.9 S17 06.7 313 56.0 10.l S19 47.1 2.6 55.8 Twilight 
07 281 35.8 06.0 328 25.1 10.0 19 49.7 2.5 55.8 Loi. Sunset 
08~~ ~~~~~~u~ ~ Nout. 

S 09 311 35.6 · · 04.5 357 23.l 9.9 19 54.6 2.4 55.9 
U 10 326 35.5 03.8 11 52.0 9.9 19 57.0 2.2 55.9 • h m h m h m 

N 11 341 35.4 03.1 26 20.9 9.9 19 59.2 2.1 55.9 N 72 14 01 15 50 17 19 
D 12 356 35.4 Sl7 02.4 40 49.8 9.7 $20 01.3 2.0 56.0 N 70 14 43 16 08 17 27 
A 13 11 35.3 01.7 55 18.5 9.8 20 03.3 1.9 56.0 68 15 11 16 23 17 33 
Y 14 26 35.2 01.0 69 47.3 9.7 20 05.2 1.8 56.0 66 15 32 16 35 17 39 

15 41 35.1 17 00.2 84 16.0 9.6 20 07.0 1.7 56.l 64 15 48 16 45 17 44 
16 56 35.0 16 59.5 98 44.6 9.6 20 08.7 1.6 56.1 .,· 62 16 02 16 54 17 48 
17 71 35.0 58.8 113 13.2 9.5 20 10.3 1.5 56.l 60 16 14 17 01 17 52 
18 86 34.9 Sl6 58.l 127 41.7 9.5 S20 11.8 1.3 56.1 N 58 16 24 17 08 17 56 
19 101 34.8 57.4 142 10.2 9.5 20 13.1 1.3 56.21 56 16 33 17 14 17 59 
20 116 34.7 56.7 156 38.7 9.4 20 14.4 1.2 56.2 54 16 41 17 19 18 02 
21 131 34.6 · · 55.9 171 07.1 9.3 20 15.6 1.0 56.2 52 16 48 17 24 18 05 
22 146 34.6 55.2 185 35.4 9.3 20 16.6 0.9 56.3 50 16 54 17 29 18 08 

....,~23::+-1_6_1....;;..34..;·;;.5 _ _..;54;...;.5;_+2;;;.0;;.0;.....;;0;;.3.'-7-9_.3_2;;;;0:;..;;l;;.7.;;;5_..;0..;.9...;;.56.;;.;.;;._i3 45 17 08 17 39 18 14 
2 00 176 34.4 Sl6 53.8 214 32.0 9.2 S20 18.4 0.7 56.3 N 40 17 19 17 48 18 20 

01 191 34.3 53.1 229 00.2 9.2 20 19.1 0.6 56.3 35 17 29 17 55 18 26 
02 206 34.2 52.3 243 28.4 9.1 20 19.7 0.5 56.41 30 17 37 18 02 18 31 
03 221 34.2 · · 51.6 257 56.5 9.1 20 20.2 0.4 56.4 .

1 

20 ! 7 52 18 15 18 41 
04 236 34.l 50.9 272 24.6 9.0 20 2'Jh 0.3 ~6.4 r. 10 18 05 18 27 18 52 
05 251 34.0 50.2 286 52.6 9.0 20 20.9 0.1 56.5 0 HI '7 18 39 , 19 04 

06 266 33.9 s16 49.5 301 20.6 9.o s20 21.0 0.1 56.5 s 10 I ,.-:: ::o 1s 52 19 11 
07 281. 33.9 48.7 315 48.6 8.9 20 21.l 0.1 56.5 ,. 20 1/: 43 19 Ob 19 34 
08 296 33.8 48.0 330 16.5 8.9 20 21.0 0.2 56.6 30 lS 58 19 24 . 19 55 

M 09 311 33.7 · · 47.3 344 44.4 8.9 20 20.8 0.2 56.6 . 35 · 19 07 19 35 20 08 
o 10 326 33.6 46.6 359 12.3 8.8 20 20.6 o.4 56.6: 40 I 19 10 19 48 20 24 
N 11 341 33.6 45.8 13 40.l 8.8 20 20.2 0.6 56.6 J 45) :.:i 3c' 20 03 20 45 
D 12 356 33.5 Sl6 45.1 28 07.9 s.7 S20 19.6 0.6 56.7 i S 50 i l'~ 45 20 23 21 12 
A 13 11 33.4 44.4 42 .35.6 8.7 20 19.0 o.7 56.7 l !:2119 52 20 32 21 25 
Y 14 26 33.3 43.7 57 0.3.3 8.7 20 18.3 0.9 56.71 54 19 59 20 43 21 42 

15 •U 33.3 · · 42.9 71 31.0 8.6 20 17.4 1.0 56.8 56 20 08 20 55 22 02 
16 56 33.2 42.2 85 58.6 8.7 20 16.4 :.! 56.8 581 20 lS 21 O'J 22 29 
17 71 33.! 41.5 100 26.3 8.S 20 15.3 1.2 56.8 S 60 20 :9 21 27 ; 23 10 

31 

h m -09 51 
10 37 
11 07 
11 30 
11 48 
12 03 
12 16 
12 27 
12 .37 
12 45 
12 53 
13 10 
13 24 
13 35 
13 45 
14 03 
14 18 
14 32 

14 47 
15 02 
15 20 
15 30 
15 42 
15 56 
16 12 
16 20 
16 29 
16 39 
16 51 
17 04 

Moonset 

1 

h m 

11111 

11111 
10 55 
11 34 
12 02 
12 23 
12 40 
12 55 
13 07 
13 18 
13 27 
13 36 
13 54 

14 09 
14 22 
14 33 
14 51 
15 08 
15 23 
15 39 
15 55 
16 14 
16 25 
16 37 
16 52 
17 11 
17 19 
17 29 
17 40 
17 52 
18 07 

2 

h m 

11111 

11111 
11 37 
12 21 
12 50 
13 12 
13 30 
13 45 
13 58 
14 09 
14 18 
14 27 
14 46 
15 01 
15 14 
15 25 
15 44 
16 01 
16 16 
16 .32 
16 48 
17 07 
17 18 
17 31 
17 46 
18 04 
18 12 
18 22 
18 33 
18 45 
19 00 

MOON 

-10 19 
09 06 
08 29 
08 02 
07 42 
07 25 
07 11 
06 59 
06 48 
06 39 
06 30 
06 12 
05 58 
05 45 
05 34 
05 16 
04 59 
04 44 
04 29 
04 13 
03 54 
03 43 
03 31 
03 16 
02 58 
02 50 
02 40 
02 29 
02 17 
02 03 

3 

h m 

11111 

11 41 
12 54 
13 31 
13 57 
14 17 
14 34 
14 47 
14 59 
15 10 
15 19 
15 27 
15 45 
15 59 
16 11 
16 22 
16 40 
16 56 
17 10 
17 25 
17 41 
17 58 
18 09 
18 20 
18 34 
18 51 
18 59 
19 08 
19 18 
19 29 
19 42 

~; 1~t ~!:~ S16 :~:~ i~ ~~:! ::: ~~ !~:! ~:! ;!:: I I SUN 
20 llt. .12.q 39.3 143 48.9 8.5 20 11.3 1.5 56.9 Doy Eqn, of Tim• Mer. f Mer. Poss. Agt 
21 111 t2.II Ill.I, 1!>8 16.4 ~-• 20 09.8 1.7 5f..9 . oo• 12' Pon. Upper lower 

Phase 

22 141, 17.8 )f.8 172 4J,9 -~ 70 011,1 18 57.(' m m , h m h m h M ti 

2) 161 l].7 ,, I 187 11.) 8 5 20 06.:• 19 57 0 ! :H 11 :zi, B lO 12 14 08 21 20 45 25 ---t--------+-----....... ;....;.-----t, 1 U 14 13 38 12 14 09 11 21 37 26 
S.I> 16.J d O I S.D. 15.l 15.J 15.4 i 2 ! I 4/ lJ 46 12 14 10 03 n 30 27 



32 FEBRUARY 3, 4, 5 (TUES., WED., THURS.) 

ARIES VENUS -3.3 MARS +l.4 JUPITER -1.8 SATURN +0.9 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 
d h . , . ' . ' . , . , . , . , . , . , . , . ' 3~ 133 05.0 192 25.6 S20 59.8 163 37.3 S13 32.7 303 05.4 S 2 43.4 303 11.0 S 1 29 .2 Acomor 315 37.0 S40 23.2 

148 07.5 207 24.7 59.3 178 37.9 32.0 318 07.9 43.3 318 20.5 29.l Achernar 335 45.3 S57 20.4 
02 163 09.9 222 23.9 58.8 193 38.4 31.3 333 10.4 43.3 333 23.0 29.l Acrux 173 36.5 S62 59.4 
03 178 12.4 237 23.1 .. 58.2 208 39.0 .. 30.6 348 12.9 .. 43.3 348 25.5 .. 29.l Adhara 255 31.6 S28 57.0 
04 193 14.9 252 22.2 57.7 223 39.5 30.0 3 15.5 43.2 3 28.l 29.0 Aldebaran 291 17.5 Nl6 28.2 
05 208 17.3 267 21.4 57._l 238 40.l 29.3 18 18.0 43.2 18 30.6 29.0 
06 223 19.8 282 20.6 S20 56.6 253 40.7 S13 28.6 33 20.5 S 2 43.l 33 33.l S l 28.9 Alioth 166 42.0 N56 03.5 
07 238 22.3 297 19.7 56.0 268 41.2 27.9 48 23.l 43.l 48 35.6 28.9 Alkaid 153 18.2 N49 24.2 

T 
08 253 24.7 312 18.9 55.5 283 41.8 27.2 63 25.6 43.l 63 38.2 28.9 Al No'ir 28 15.l 547 03.4 
09 268 27.2 327 18.0 .. 54.9 298 42.3 .. 26.5 78 28.l .. 43.0 78 40.7 . . 28.8 Alnilam 276 11.2 S 1 13.0 u 10 283 29.7 342 17.2 54.4 313 42.9 25.8 93 30.6 43.0 93 43.2 28.8 Alphard 218 20.0 S 8 34.7 E 11 298 32.l 357 16.4 53.8 328 43.4 25.l 108 33.2 42.9 108 45.7 28.8 s 12 313 34.6 12 15.5 S20 53.3 343 44.0 S13 24.4 123 35.7 S 2 42.9 123 48.3 S 1 28.7 Alphecca 126 32.0 N26 46.6 D 

A 13 328 37.0 27 14.7 52.7 358 44.6 23.7 138 38.2 42.9 138 50.8 28.7 Alpheratz 358 09.3 N28 59.l 
y 14 343 39.5 42 13.9 52.2 13 45.l 23.l 153 40.8 42.8 153 53.3 28.6 Altair 62 32.6 N 8 49.0 

15 358 42.0 57 13.0 .. 51.6 28 45.7 .. 22.4 168 43.3 .. 42.8 168 55.8 .. 28.6 Ankoo 353 40.3 542 24.9 
16 13 44.4 72 12.2 51.0 43 46.2 21.7 183 45.8 42.7 183 58.4 28.6 Antares 112 56.7 S26 23.3 
17 28 46.9 87 11.4 50.5 58 46.8 21.0 198 48.4 42.7 199 00.9 28.5 
18 43 49.4 102 10.5 S20 49.9 73 47.4 S13 20.3 213 50.9 S 2 42.7 214 03.4 S l 28.5 Arcturus 146 18.2 Nl9 16.7 
19 58 51.8 117 09.7 49.4 88 47.9 19.6 228 53.4 42.6 229 05.9 28.5 Atria 108 20.9 S68 59.3 
20 73 54.3 132 08.9 48.8 103 48.5 18.9 243 56.0 42.6 244 08.5 28.4 Avior 234 27.4 S59 27.0 
21 88 56.8 147 08.l . . 48.2 118 49.0 . . 18.2 258 58.5 .. 42.5 259 11.0 .. 28.4 Bellatrix 278 58.3 N 6 19.8 
22 103 59.2 162 07.2 47.7 133 49.6 17.5 274 01.0 42.5 274 13.5 28.3 Betelgeuse 271 27.7 N 7 24.1 
23 119 01.7 177 06.4 47.l 148 50.2 16.8 289 03.6 42.5 289 16.0 28.3 

4~ 134 04.2 192 05.6 S20 46.5 163 50.7 S13 16.1 304 06.1 S 2 42.4 304 18.6 S l 28.3 Canopus 264 06.6 S52 41.4 
149 06.6 207 04.7 46.0 178 51.3 15.4 319 08.6 42.4 319 21.l 28.2 Capella 281 10.6 N45 58.8 

02 164 09.l 222 03.9 45.4 193 51.8 14.8 334 11.2 42.3 334 23.6 28.2 Deneb 49 48.7 N45 12.7 
03 179 11.5 237 03.l .. 44.8 208 52.4 .. 14.l 349 13.7 .. 42.3 349 26.1 .. 28.l Denebola 182 58.5 Nl4 40.6 
04 194 14.0 252 02.3 44.3 223 53.0 13.4 4 16.2 42.2 4 28.7 28.l Diphda 349 20.8 S18 05. 7 
05 209 16.5 267 01.4 43.7 238 53.5 12.7 19 18.8 42.2 19 31.2 28.1 
06 224 18.9 282 00.6 S20 43.l 253 54.l S13 12.0 34 21.3 S 2 42.2 34 33.7 S l 28.0 Dubhe 194 21.2 N61 51.0 

w 07 239 21.4 296 59.8 42.6 268 54.7 11.3 49 23.8 42.l 49 36.2 28.0 Elnath 278 43.6 N28 35.5 
E 08 254 23.9 311 59.0 42.0 283 55.2 10.6 64 26.4 42.1 64 38.8 28.0 Eltanin 90 58.0 N51 29.3 

09 269 26.3 326 58.l .. 41.4 298 55.8 .. 09.9 79 28.9 .. 42.0 79 41.3 .. 27.9 Enif 34 11.6 N 9 47.2 
D 10 284 28.8 341 57.3 40.8 313 56.3 09.2 94 31.5 42.0 94 43.8 27.9 Fomalhaut 15 51.4 S29 43.6 
N 11 299 31.3 356 56.5 40.3 328 56.9 08.5 109 34.0 41.9 109 46.3 27.8 
E 12 314 33.7 11 55.7 S20 39.7 343 57.5 S13 07.8 124 36.5 S 2 41.9 124 48.9 S l 27.8 Gacrux 172 28.l S57 00.2 s 13 329 36.2 26 54.8 39.l 358 58.0 07.l 139 39.l 41.9 139 51.4 27.8 Gienah 176 17.5 S17 26.2 
D 14 344 38.6 41 54.0 38.5 13 58.6 06.4 154 41.6 41.8 154 53.9 21.1 Hodor 149 22.8 S60 16.6 A 15 359 41.l 56 53.2 .. 37.9 28 59.2 .. 05.7 169 44.l .. 41.8 16'J 56.5 .. 27."i Hamal 328 28.7 N23 22.3 y 

16 14 43.6 71 52.4 37.3 43 59.7 05.0 184 46.7 41.7 1114 59.0 27.6 Kaus Aust. 84 16.8 S34 23.6 
17 29 46.0 86 51.5 36.8 59 00.3 04.3 199 49.2 41.7 200 01.5 27.6 
18 44 48.5 101 50.7 S20 36.2 74 00.9 S13 03.6 214 51.8 S 2 41.6 215 04.0 S l 27.6 Kochab 137 19.l N74 13.7 
19 59 51.0 116 49.9 35.6 89 01.4 02.9 229 54.3 41.l, 230 0..6 27.5 Markab 14 03.2 Nl5 06.l 
20 74 53.4 131 49.l 35.0 104 02.0 02.2 244 56.8 41.6 245 0,.1 27.5 Menkar 314 40.8 N 4 00.8 
21 89 55.9 146 48.3 .. 34.4 119 02.5 .. 01.5 259 59.4 . . 41.5 HO 11.6 .. 27.4 Menkent 148 36.6 S36 16.4 
22 104 58.4 161 47.4 33.8 134 03.l 00.8 275 01.9 41.5 275 14.2 27.4 Miaplacidus 221 43.9 S69 38.4 
23 120 00.8 176 46.6 33.2 149 03.7 13 00.l 290 04.5 41.4 299 16.7 27.4 

500 135 03.3 191 45.8 S20 32.6 164 04.2 S12 59.4 305 07 .0 S 2 41.4 )M 19.2 S 1 27.3 Mirfak 309 15.6 IM9 47.8 
01 150 05.8 206 45.0 32.l 179 04.8 58.7 320 09.6 41.3 .)211 21.7 27.3 Nunki 76 2'J.2 S26 19.2 
02 165 08.2 221 44.2 31.5 194 05.4 58.0 335 12.l 41.3 335 24.3 27.2 Peacock 53 58.6 S56 47.8 
03 180 10.7 236 43.4 .. 30.9 209 05.9 .. 57.3 350 14.6 .. 41.2 350 26.8 .. 27.2 Pollux 243 57.5 N28 04.3 
04 195 13.l 251 42.5 30.3 224 06.5 56.6 5 17.2 41.2 5 2'9.3 27.2 Procyon 245 25.2 N 5 16.3 
05 210 15.6 266 41.7 29.7 239 07.1 55.9 20 19.7 41.2 20 31.9 27.1 
06 225 18.l 281 40.9 S20 29.l 254 07.6 S12 55.2 35 22.3 S 2 41.l 35 )4.4 S 1 27.1 Rasalhague 96 29.6 Nl2 34.3 
07 240 20.5 296 40.1 28.5 269 08.2 54.5 50 24.8 41.1 5-0 36.9 27.0 Regulus 208 09.4 Nl2 03.5 

T 08 255 23.0 311 39.3 27.9 284 08.8 53.8 65 27.4 41.0 65 l'J.5 27.0 Rigel 281 35.6 S 8 13.6 
H 09 270 25.5 326 38.5 .. 27.3 299 09.3 .. 53.l 80 29.9 .. 41.0 N 42.0 .. 27.0 Rigil Kent. 140 25.4 560 45.l 
u 10 285 27.9 341 37.6 26.7 314 09.9 52.4 95 32.4 40.9 95 +4.5 26.9 Sabik 102 41.0 S15 42.l 
R 11 300 30.4 356 36.8 26.1 329 10.5 51.7 110 35.0 40.9 1141 47.1 26.9 
s 12 315 32.9 11 36.0 S20 25.5 344 11.0 S12 51.0 125 37.5 S 2 40.8 12S 49.6 S 1 26.8 Schedar 350 09.0 N56 26.l 
D 13 :no 35.3 26 35.2 24.9 359 11.6 50.3 140 40.l 40.8 140 52.l 26.8 Shaula 96 55.7 S37 05.3 
A 14 345 37.8 41 34.4 24.3 14 12.2 49.6 155 42.6 49.7 155 S4.6 26.8 Sirius 258 55.2 S16 41.6 
y 15 0 40.3 56 33.6 .. 23.6 29 12.7 . . 48.9 170 45.2 .. 40.7 170 57.2 .. 26.7 Spica 158 57.l S11 03.7 

16 15 42.7 71 32.8 23.0 44 13.3 48.2 185 47.7 40.6 185 59.7 26.7 Suhail 223 10.l 543 21.4 
17 30 45.2 86 32.0 22.4 59 13.9 47.5 200 50.3 40.6 201 82.2 26.6 
18 45 47.6 101 31.2 S20 21.8 74 14.4 S12 46.8 215 52.8 S 2 40.6 216 04:ll S 1 26.6 Vega 80 56.0 N38 45.8 
19 60 50.l 116 30.3 21.2 89 15.0 46.l 230 55.4 40.5 231 01.3 26.6 Zuben'ubi 137 32.7 S15 57.7 
20 75 52.6 131 29.5 20.6 104 15.6 45.4 245 57.9 40.5 244 0'9.1 26.5 S.H.A. Met. Pou. 
21 90 55.0 146 28.7 .. 20.0 119 16.l .. 44.7 261 00.5 .. 40.4 261 12.4 .. 26.5 . , h m 

22 105 57.5 161 27.9 19.4 134 16.7 44.0 276 03.0 40.4 276 14.9 26.4 Venu1 58 01.4 11 12 
23 121 00.0 176 27.l 18.81 149 17.3 43.3 291 05.5 40.3 291 17.4 26.4 Mon 29 46.6 13 04 

h "' Jupiter 170 01.9 3 43 
\\(•" f\'H,, 15 01.3 1· -0.8 d 0.6 l' 0.6 d 0.7 l' 2.5 d 0.0 V 2.5 d 0.0 Saturn 170 14.4 3 42 



FEBRUARY 3, 4, 5 (TUES., WED., THURS.) 33 

SUt'J MOON 
Twilight Moonrise 

Lot. 
Civil 

Sunrise 
3 4 5 6 Nout. 

G.M.T. 
G.H.A. Dec. G.H.A. V Dec. d H.P. . h m h "' h m h m h m h m h m 

d h . . . ' ' . ' 
N 72 06 59 08 25 10 04 1111 11 18 10 24 10 04 

3~ 176 32.6 S16 36.4 201 38.8 8.4 S20 04.4 2.0 57.0 N 70 06 52 08 09 09 30 10 19 10 00 09 52 09 45 
191 32.5 35.6 216 06.2 8.1 20 02.4 2.2 57.1 68 06 47 07 56 09 05 09 06 09 21 09 28 09 31 

02 206 32.5 34.9 230 33.5 8.4 20 00.2 2.2 57.l 66 06 42 07 45 08 46 08 29 08 54 09 09 09 19 
03 221 32.4 .. 34.2 245 00.9 8.3 19 58.0 2.4 57.1 64 06 38 07 35 08 31 08 02 08 33 08 54 09 08 
04 236 32.3 33.4 259 28.2 8.3 19 55.6 2.5 57.2 62 06 34 07 27 08 18 07 42 08 16 08 41 09 00 
05 251 32.3 32.7 273 55.5 8.3 19 53.l 2.7 57.2 60 06 30 07 20 08 07 07 25 08 02 08 30 08 52 

06 266 32.2 S16 32.0 288 22.8 8.3 S19 50.4 2.7 57.2 N 58 06 27 07 14 07 58 07 11 07 50 08 21 08 46 
07 281 32.l 31.2 302 50.1 8.2 19 47.7 2.8 57.2 56 06 24 07 09 07 49 06 59 07 39 08 12 08 40 

T 
08 296 32.1 30.5 317 17.3 8.3 19 44.9 3.0 57.3 54 06 21 07 04 07 42 06 48 07 30 08 05 08 34 
09 311 32.0 .. 29.7 331 44.6 8.2 19 41.9 3.1 57.3 52 06 19 06 59 07 35 06 39 07 22 07 58 08 30 u 10 326 31.9 29.0 346 11.8 8.2 19 38.8 3.2 57.3 50 06 16 06 55 07 29 06 30 07 14 07 52 08 25 

E 11 341 31.9 28.3 0 39.0 8.2 19 35.6 3.3 57.4 45 06 10 06 45 07 16 06 12 06 58 07 39 08 16 s 12 356 31.8 S16 27.5 8.1 S19 32.3 N 40 08 08 D 15 06.2 3.5 57.4 06 05 06 37 07 06 05 58 06 45 07 29 

A 13 11 31.7 26.8 29 33.3 8.2 19 28.8 3.5 57.4 35 06 00 06 30 06 57 05 45 06 34 07 19 08 01 

y 14 26 31.7 26.1 44 00.5 8.2 19 25.3 3.7 57.4 30 05 55 06 24 06 49 05 34 06 24 07 11 07 55 
15 41 31.6 .. 25.3 58 27.7 8.1 19 21.6 3.8 57.5 20 05 45 06 12 06 35 05 16 06 07 06 57 07 45 
16 56 31.5 24.6 72 54.8 8.1 19 17.8 3.9 57.5 N 10 05 35 06 00 06 22 04 59 05 53 06 45 07 36 
17 71 31.5 23.8 87 21.9 8.2 19 13.9 4.1 57.5 0 05 24 05 49 06 10 04 44 05 39 06 33 07 27 

18 86 31.4 S16 23.1 101 49.1 8.1 S19 09.8 4.1 57.6 S 10 05 11 05 37 05 59 04 29 05 25 06 22 07 18 
19 101 31.3 22.4 116 16.2 8.1 19 05.7 4.3 57.6 20 04 55 05 23 05 46 04 13 05 10 06 09 07 09 
20 116 31.3 21.6 130 43.3 8.1 19 01.4 4.4 57.6 30 04 35 05 06 05 31 03 54 04 53 05 55 06 59 
21 131 31.2 .. 20.9 145 10.4 8.1 18 57.0 4.4 57.6 35 04 22 04 55 05 23 03 43 04 43 05 47 06 53 
22 146 31.2 20.1 159 37.5 8.1 18 52.6 4.7 57.7 40 04 07 04 43 05 13 03 31 04 32 05 38 06 46 
23 161 31.l 19.4 174 04.6 8.1 18 47.9 4.7 57.7 45 03 47 04 28 05 01 03 16 04 19 05 27 06 38 

400 176 31.0 S16 18.6 188 31.7 8.1 S18 43.2 4.8 57.7 S 50 03 21 04 09 04 47 02 58 04 02 05 13 06 28 
01 191 31.0 17.9 202 58.8 8.0 18 38.4 5.0 57.8 52 03 08 04 00 04 40 02 50 03 55 05 07 06 23 
02 206 30.9 17.2 217 25.8 8.1 18 33.4 5.1 57.8 54 02 52 03 50 04 33 02 40 03 46 05 00 06 18 
03 221 30.8 .. 16.4 231 52.9 8.1 18 28.3 5.2 57.8 56 02 33 03 39 04 25 02 29 03 37 04 52 06 13 
04 236 30.8 15.7 246 20.0 8.1 18 23.l 5.3 57.8 58 02 09 03 25 04 15 02 17 03 26 04 43 06 07 
05 251 30.7 14.9 260 47.1 8.1 18 17.8 5.4 57.9 s 60 01 34 03 09 04 04 02 03 03 13 04 33 06 00 

06 266 30.7 S16 14.2 275 14.2 8.1 S18 12.4 5.5 57.9 
Twilight Moonset w 07 281 30.6 13.4 289 41.3 8.1 18 06.9 5.7 57.9 Lot. Sunset 

08 296 30.5 12.7 304 08.4 8.1 18 01.2 5.7 58.0 Civil Nout. 3 4 5 6 
E 09 311 30.5 .. 11.9 318 35.5 8.1 17 55.5 5.9 58.0 
D 10 326 30.4 11.2 333 02.6 8.1 17 49.6 6.0 58.0 . h m h m h m h m h m h m h m 
N 11 341 30.4 10.4 347 29.7 8.1 17 43.6 6.1 58.0 N 72 14 25 16 04 17 31 - 12 37 15 25 17 37 
E 

12 s 356 30.3 S16 09.7 1 56.8 8.1 S17 37.5 6.2 58.1 N 70 15 00 16 20 17 37 11 41 13 55 15 56 17 54 

D 13 11 30.3 08.9 16 23.9 8.2 17 31.3 6.3 58.l 68 15 24 16 34 17 43 12 54 14 33 16 19 18 07 

A 14 26 30.2 08.2 30 51.1 8.1 17 25.0 6.4 58.1 
661 

l5 43 16 44 17 47 13 31 14 59 16 37 18 18 

y 15 41 30.l .. 07.4 45 18.2 8.2 17 18.6 6.5 58.l 64 15 58 16 54 17 52 13 57 15 19 16 51 18 27 
16 56 30.l 06.7 59 45.4 8.1 17 12.l 6.7 58.2 62 16 11 17 02 17 55 14 17 15 36 17 03 18 34 
17 71 30.0 05.9 74 12.5 8.2 17 05.4 6.7 58.2 60- 16 22 17 08 17 59 14 34 15 49 17 13 18 41 
18 86 30.0 S16 05.2 N 58 16 31 17 15 18 02 14 47 16 01 17 22 18 47 
19 101 29.9 04.4 An Annular Eclipse of 56 16 39 17 20 18 05 14 59 16 11 17 30 18 52 
20 116 29.9 03.7 the Sun occurs on this 54 16 47 17 25 18 07 15 10 16 20 17 36 18 56 
21 131 29.8 .. 02.9 52 16 53 17 30 18 10 15 19 16 28 17 43 19 00 
22 146 29.8 02.2 dote. See page 5. 50 16 59 17 34 18 12 15 27 16 35 17 48 19 04 
23 161 29.7 01.4 45 17 12 17 43 18 18 15 45 16 50 18 00 19 12 

500 176 29.7 S16 00.6 175 23.0 8.2 S16 16.0 7.5 58.4 N 40 17 23 17 51 18 23 15 59 17 03 18 10 19 19 
01 191 29.6 15 59.9 189 50.2 8.3 16 08.5 7.6 58.4 35 17 32 17 58 18 28 16 11 17 13 18 18 19 24 
02 206 29.5 59.1 204 17.5 8.3 16 00.9 7.7 58.4 30 17 40 18 05 18 33 16 22 17 23 18 25 19 29 
03 221 29.5 .. 58.4 218 44.8 8.3 15 53.2 7.8 58.4 20 17 54 18 16 18 43 16 40 17 38 18 38 19 38 
04 236 29.4 57.6 233 12.l 8.3 15 45.4 7.9 58.5 N 10 18 06 18 78 18 53 16 56 17 52 18 49 19 4'> 
05 251 29.4 56.9 247 39.4 8.4 15 37.5 7.9 58.5 0 18 17 18 39 19 04 17 10 18 05 18 59 19 52 
06 266 29.3 SIS 56.1 262 06.8 8.4 S15 29.6 8.1 58.5 S 10 .8 29 18 51 19 17 17 25 18 18 19 09 19 59 
07 281 29.3 55.3 276 34.2 8.3 15 21.5 8.2 58.5 20 18 42 19 05 19 32 17 41 18 31 19 20 20 07 

T 08 296 29.2 54.6 291 01.5 8.4 15 13.3 8.3 58.6 30 18 56 19 22 19 52 17 58 18 47 19 32 20 15 
H 09 311 29.2 .. 53.8 305 28.9 8.5 15 05.0 8.4 58.6 35 19 05 19 32 20 05 18 09 18 56 19 39 20 19 
u 10 326 29.1 53.l 319 56.4 8.4 14 56.6 8.4 58.6 40 19 15 )9 44 20 20 18 20 19 06 19 47 20 25 
R 11 341 29.1 52.3 334 23.8 8.5 14 48.2 8.6 ss.,; l 45 l" 26 · 19 59 20 40 18 34 19 18 19 56 20 31 
s 12 356 29.0 Sl5 51.5 348 51.3 8.4 S14 39.6 8.7 5e.7 l S 50 l') r-o I 20 17 21 05 18 51 19 32 20 07 20 38 
D 13 11 29.0 50.8 3 18.7 8.5 14 30.9 8.7 sc.:· 1 52 19 47 . 20 26 21 18 18 59 19 39 20 12 20 42 
A 14 26 28.9 50.0 17 46.2 8.6 14 22.2 8.9 58.71 54 19 54 I 20 36 i:l 33 19 08 19 46 20 18 20 45 
y 15 41 28.9 .. 49.3 32 13.8 8.5 14 13.3 8.9 58.7 56 20 02 ! 20 48 21 52 19 18 19 54 20 24 20 49 

16 56 28.8 48.5 46 41.3 8.6 14 04.4 9.0 58.71 58 2C 11 i 21 01 22 15 19 29 20 04 20 31 20 54 
17 71 28.8 47.7 61 08.9 8.6 13 55.4 9.2 58.8 S 60 20 22 I 21 11 22 48 19 42 20 14 20 39 20 59 
18 86 28.8 S15 47.0 75 36.5 8.6 Sl3 46.2 9.2 58.8, SUN MOON 19 101 28.7 46.2 90 04.l 8.6 13 37.0 9.2 58.8 

Eqn. of Time I 20 116 28.7 45.4 104 31.7 87 13 27.8 9.4 58.8 Mer. Mer. Poss. 
Doy Ag• Phase 

21 131 28.6 .. 44.7 118 59.4 8.6 13 18.4 9.5 58.8 oo· 12· Poss. Upper Lower 
22 146 28.6 43.9 133 27.0 8.7 13 08.9 9.5 58.9 

m • I m . h m h m h m d 

23 161 28. 5 43.l 147 54.7 8.8 12 59.4 9.7 58.9 3 13 49 13 53 12 14 10 57 23 25 28 
4 D 5!>' 13 59 12 14 11 52 24 19 29 • S.D. 16.2 d 0.7 S.D. 15.6 15.8 16.0 51 '. 0. ! 14 04 12 14 12 46 00 19 01 •'• I ;_ ! 



34 FEBRUARY 6, 7, 8 (FRI., SAT., SUN.) 

ARIES VENUS -3.4 MARS +1.4 JUPITER -1.9 SATURN +0.8 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.HA Dec. Nome S.HA Dec. 

" h . ' . ' . ' . ' . ' . ' . ' . ' . ' . , . , 

6~ 136 02.4 191 26.3 S20 18.1 164 17.9 S12 42.6 306 08.l S 2 40.3 306 20.0 S 1 26.4 Acomar 315 37.0 540 23.2 
151 04.9 206 25.5 17.5 179 18.4 41.9 321 10.6 40.2 321 22.5 26.3 Achernar 335 45.3 S57 20.4 

02 166 07.4 221 24.7 16.9 194 19.0 41.2 336 13.2 40.2 336 25.0 26.3 Acrux 173 36.4 562 59.4 
03 181 09.8 236 23.9 .. 16.3 209 19.6 .. 40.5 351 15.7 .. 40.l 351 27.6 .. 26.2 Adhara 255 31.6 S28 57.0 
04 196 12.3 251 23.l 15.7 224 20.1 39.8 6 18.3 40.1 6 30.l 26.2 Aldebaran 291 17.6 Nl6 28.2 
05 211 14.8 266 22.3 15.0 239 20.7 39.1 21 20.8 40.0 21 32.6 26.1 
06 226 17.2 281 21.5 S20 14.4 254 21.3 S12 38.4 36 23.4 S 2 40.0 36 35.2 S l 26.1 Alioth 166 42.0 N56 03.5 
07 241 19.7 296 20.7 13.8 269 21.8 37.7 51 25.9 39.9 51 37.7 26.l Alkaid 153 18.l N49 24.2 
08 256 22.1 311 19.9 13.2 284 22.4 37.0 66 28.5 39.9 66 40.2 26.0 Al Na'ir 28 15.1 547 03.3 

F 09 271 24.6 326 19.1 .. 12.5 299 23.0 .. 36.3 81 31.1 .. 39.8 81 42.8 .. 26.0 Alnilam 276 11.2 S 1 13.0 
R 10 286 27.1 341 18.2 11.9 314 23.6 35.6 96 33.6 39.8 96 45.3 25.9 Alphard 218 20.0 S 8 34.7 
I 11 301 29.5 356 17.4 11.3 329 24.1 34.9 111 36.2 39.7 111 47.8 25.9 
D 12 316 32.0 11 16.6 S20 10.7 344 24.7 S12 34.2 126 38.7 S 2 39.7 126 50.4 S 1 25.9 Alphecca 126 31.9 N26 46.5 
A 13 331 34.5 26 15.8 10.0 359 25.3 33.5 141 41.3 39.6 141 52.9 25.8 Alpheratz 358 09.3 N28 59.l 
y 14 346 36.9 41 15.0 09.4 14 25.8 32.8 156 43.8 39.6 156 55.5 25.8 Altair 62 32.6 N 8 49.0 

15 1 39.4 56 14.2 .. 08.8 29 26.4 .. 32.0 171 46.4 . . 39.5 171 58.0 .. 25.7 Ankao 353 40.3 542 24.8 
16 16 41.9 71 13.4 08.1 44 27.0 31.3 186 48.9 39.5 187 00.5 25.7 Antares 112 56.6 S26 23.3 
17 31 44.3 86 12.6 07.5 59 27.6 30.6 201 51.5 39.4 202 03.1 25.6 
18 46 46.8 101 11.8 S20 06.9 74 28.1 S12 29.9 216 54.0 S 2 39.4 217 05.6 S 1 25.6 Arcturus 146 18.2 Nl9 16.7 
19 61 49.2 116 11.0 06.2 89 28.7 29.2 231 56.6 39.3 232 08.l 25.6 Atria 108 20.9 568 59.3 
20 76 51.7 131 10.2 05.6 104 29.3 28.5 246 59.1 39.3 247 10.7 25.5 Avior 234 27.4 S59 27.0 
21 91 54.2 146 09.4 .. 04.9 119 29.9 .. 27.8 262 01.7 .. 39.2 262 13.2 .. 25.5 Bellatrix 278 58.3 N 6 19.8 
22 106 56.6 161 08.6 04.3 134 30.4 27.1 277 04.2 39.2 277 15.7 25.4 Betelgeuse 271 27.8 N 7 24.l 
23 121 59.1 176 07.8 03.7 149 31.0 26.4 292 06.8 39.l 292 18.3 25.4 

700 137 01.6 191 07.1 S20 03.0 164 31.6 S12 25.7 307 09.4 S 2 39.1 307 20.8 S 1 25.3 Canopus 264 06.7 S52 41.4 
01 152 04.0 206 06.3 02.4 179 32.2 25.0 322 11.9 39.0 322 23.4 25.3 Capella 281 10.6 N45 58.8 
02 167 06.5 221 05.5 01.7 194 32.7 24.3 337 14.5 39.0 337 25.9 25.3 Deneb 49 48.7 N45 12.7 
03 182 09.0 236 04.7 .. 01.1 209 33.3 .. 23.6 352 17.0 .. 38.9 352 28.4 .. 25.2 Denebola 182 58.5 Nl4 40.6 
04 197 11.4 251 03.9 20 00.4 224 33.9 22.8 7 19.6 38.9 7 31.0 25.2 Oiphda 349 20.8 S18 05.7 
05 212 13.9 266 03.1 19 59.8 239 34.4 22.l 22 22.l 38.8 22 33.5 25.l 
06 227 16.4 281 02.3 Sl 9 59.2 254 35.0 S12 21.4 37 24.7 S 2 38.8 37 36.0 S l 25.l Dubhe 194 21.2 N61 51.l 
07 242 18.8 296 01.5 58.5 269 35.6 20.7 52 27.3 38.7 52 38.6 25.0 Elnath 278 43.6 N28 35.5 

s 08 257 21.3 311 00.7 57.9 284 36.2 20.0 67 29.8 38.7 67 41.1 25.0 Eltanin 90 58.0 N51 29.3 
A 09 272 23.7 325 59.9 .. 57.2 299 36.7 .. 19.3 82 32.4 .. 38.6 82 43.7 .. 25.0 Enif 34 11.6 N 9 47.2 
T 10 287 26.2 340 59.l 56.6 314 37.3 18.6 97 34.9 38.6 97 46.2 24.9 Fomalhaut 15 51.4 S29 43.6 
u 11 302 28.7 355 58.3 55.9 329 37.9 17.9 112 37.5 38.5 112 48.7 24.9 
R 12 317 31.l 10 57.5 S19 55.2 344 38.5 S12 17.2 127 40.1 S 2 38.5 127 51.3 S l 24.8 Gacrux 172 28.0 S57 00.2 
D 13 332 33.6 25 56.7 54.6 359 39.l 16.4 142 42.6 38.4 142 53.8 24.8 Gienah 176 17.5 S17 26.2 
A 14 347 36.l 40 55.9 53.9 14 39.6 15.7 157 45.2 38.4 157 56.4 24.7 Hodor 149 22.8 560 16.6 
y 15 2 38.5 55 55.2 .. 53.3 29 40.2 .. 15.0 172 47.7 .. 38.3 172 58.9 . . 24.7 Hamal 328 28.7 N23 22.3 

16 17 41.0 70 54.4 52.6 44 40.8 14.3 187 50.3 38.3 188 01.4 24.7 Kaus Aust. 84 16.8 S34 23.6 
17 32 43.5 85 53.6 52.0 59 41.4 13.6 202 52.9 38.2 203 9'4.0 24.6 
18 47 45.9 100 52.8 Sl 9 51.3 74 41.9 S12 12.9 217 55.4 S 2 38.2 218 06.5 S l 24.6 Kochab 137 19.0 N74 13.7 
19 62 48.4 115 52.0 50.6 89 42.5 12.2 232 58.0 38.1 233 99.1 24.5 Markab 14 03.2 Nl5 06.1 
20 77 50.9 130 51.2 50.0 104 43.1 11.5 248 00.5 38.1 248 11.6 24.5 Menkar 314 40.8 N 4 00.8 
21 92 53.3 145 50.4 .. 49.3 119 43.7 .. 10.8 263 03.1 .. 38.0 263 14.1 .. 24.4 Menkent 148 36.6 S36 16.4 
22 107 55.8 160 49.6 48.7 134 44.2 10.0 278 05.7 38.0 278 l6.7 24.4 Miaplocielus 221 43.9 569 38.4 
23 122 58.2 175 48.9 48.0 149 44.8 09.3 293 08.2 37.9 293 19.2 24.3 

8~ 138 00.7 190 48.1 S19 47.3 164 45.4 S12 08.6 308 10.8 S 2 37.8 308 21.8 S 1 24.3 Mirfak 309 15.6 N49 47.8 
153 03.2 205 47.3 46.7 179 46.0 07.9 323 13.4 37.8 323 24.3 24.3 Nunki 76 29.1 S26 19.2 

02 168 05.6 220 46.5 46.0 194 46.6 07.2 338 15.9 37.7 338 26.-8 24.2 Peacock 53 58.6 S56 47.8 
03 183 08.1 235 45.7 .. 45.3 209 47.1 .. 06.5 353 18.5 .. 37.7 353 29.4 .. 24.2 Pollux 243 57.5 N28 04.3 
04 198 10.6 250 44.9 44.6 224 47.7 05.8 8 21.0 37.6 8 31.9 24.l Procyon 245 25.2 N 5 16.3 
05 213 13.0 265 44.2 44.0 239 48.3 05.0 23 23.6 37.6 23 34.5 24.1 
06 228 15.5 280 43.4 S19 43.3 254 48.9 S12 04.3 38 26.2 S 2 37.5 31 37.8 S 1 24.0 Rasalhague 96 29.5 Nl2 34.3 
07 243 18.0 295 42.6 42.6 269 49.5 03.6 53 28.7 37.5 53 39.5 24.0 Regulus 208 09.4 Nl2 03.5 
08 258 20.4 310 41.8 42.0 284 50.0 02.9 68 31.3 37.4 68 42.1 23.9 Rigel 281 35.6 S 8 13.6 

s 09 273 22.9 325 41.0 .. 41.3 299 50.6 .. 02.2 83 33.9 .. 37.4 83 44.6 .. 23.9 Rigil Kent. 140 25.4 560 45.l 
u 10 288 25.3 340 40.2 40.6 314 51.2 01.5 98 36.4 37.3 98 47.2 23.9 Sabik 102 41.0 S15 42.1 
N 11 303 27.8 355 39.5 39.9 329 51.8 00.8 113 39.0 37.2 113 49.7 23.8 
D 12 318 30.3 10 38.7 S19 39.3 344 52.3 S12 00.0 128 41.6 S 2 37.2 128 52.3 S l 23.8 Schedar 350 09.0 N56 26.1 
A 13 333 32.7 25 37.9 38.6 359 52.9 11 59.3 143 44.1 37.l 143 54.8 23.7 Shaula 96 55.6 S37 05.3 
y 14 348 35.2 40 37.l 37.9 14 53.5 58.6 158 46.7 37.1 158 57.3 23.7 Sirius 258 55.2 S16 41.6 

15 3 37.7 55 36.3 .. 37.2 29 54.1 .. 57.9 173 49.3 .. 37.8 173 59.9 .. 23.6 Spica 158 57.1 S11 03.7 
16 18 40.l 70 35.6 36.5 44 54.7 57.2 188 51.8 37.0 189 02.4 23.6 Suhail 223 10.l 543 21.4 
17 33 42.6 85 34.8 35.8 59 55.3 56.5 203 54.4 36.9 204 05.0 23.5 
18 48 45.l 100 34.0 Sl 9 35.2 74 55.8 S11 55.7 218 57.0 S 2 36.9 219 07.5 S l 23.5 Vega 80 56.0 NJ8 45.8 
19 63 47.5 115 33.2 34.5 89 56.4 55.0 233 59.5 36.8 234 10.1 23.4 Zuben'ubl 137 32.7 S15 57.7 
20 78 50.0 130 32.5 33.8 104 57.0 54.3 249 02.1 36.8 249 12.6 23.4 S.H.A. Mer. Po11. 
21 93 52.5 145 31.7 .. 33.1 119 57.6 .. 53.6 264 04.7 .. 36.7 264 15.2 .. 23.4 . ' h .. 
22 108 54.9 160 30.9 32.4 :J4 58.2 52.9 279 07.2 36.6 279 17.7 23.3 Venus 54 0".5 11 16 
23 123 57.4 175 30.l 31.7 149 58.7 52.2 294 09.8 36.6 294 20.2 23.3 Mon 27 30.0 13 01 

h ,. Jupiter 170 07.8 3 31 
Mer. Poss. 14 49 .5 v -o.a d 0.7 V 0.6 d 0.7 V 2.6 d 0.1 V 2.5 d 0.0 Saturn 170 19.3 3 30 



FEBRUARY 6, 7, 8 (FRI., SAT., SUN.) 35 

Twilight Moonrise 
SUN MOON lat. Sunrise 

Nau!. Civil 6 7 8 9 
G.M.T. 

d G.HA Dec. G.H.A. 1' Dec. H.P. 0 h m h m h m h m h m h m h m 

d h 0 ' 0 ' 0 ' 0 ' ' 
N 72 06 48 08 12 09 43 10 04 09 50 09 37 09 26 

6~ 176 28.5 S15 42.4 162 22.5 8.7 S12 49.7 9.7 58.9 N 70 06 42 07 57 09 14 09 45 09 40 09 35 09 30 
191 28.4 41.6 176 50.2 8.8 12 40.0 9.8 58.9 68 06 38 07 45 08 52 09 31 09 32 09 32 09 33 

02 206 28.4 40.8 191 18.0 8.8 12 30.2 9.8 58.9 66 06 34 07 36 08 35 09 19 09 25 09 31 09 36 
03 221 28.3 .. 40.1 205 45.8 8.8 12 20.4 10.0 59.0 64 06 30 07 27 08 21 09 08 09 20 09 29 09 38 
04 236 28.3 39.3 220 13.6 8.8 12 10.4 10.0 59.0 62 06 27 07 20 08 09 09 00 09 15 09 28 09 40 
05 251 28.3 38.5 234 41.4 8.9 12 00.4 10.l 59.0 60 06 24 07 14 07 59 08 52 09 10 09 26 09 42 

06 266 28.2 S15 37 .8 249 09.3 8.9 S11 50.3 10.2 59.0 N 58 06 21 07 08 07 51 08 46 09 06 09 25 09 43 
07 281 28.2 37.0 263 37.2 8.9 11 40.l 10.2 59.0 56 06 19 07 03 07 43 08 40 09 03 09 24 09 45 
08 296 28.1 36.2 278 05.1 9.0 11 29.9 10.4 59.0 54 06 17 06 59 07 36 08 34 09 00 09 23 09 46 

F 09 311 28.l .. 35.4 292 33.1 8.9 11 19.5 lC'.4 59.l 52 06 14 06 54 07 30 08 30 08 57 09 23 09 47 
R 10 326 28.0 34.7 307 01.0 9.0 11 O•J.l 10.4 59.1 50 06 12 06 50 07 25 08 25 08 55 09 22 09 48 
I 11 341 28.0 33.9 321 29.0 9.0 rn 58.7 10.6 59.1 45 06 07 06 42 07 13 08 16 08 49 09 20 09 51 
D 12 356 28.0 S15 33.1 335 57.0 9.l S10 48.l 10.6 59.1 N 40 06 02 06 34 07 03 08 08 08 44 09 19 09 53 
A 13 11 27.9 32.4 350 25.1 9.0 10 37 .5 10.7 59.1 35 05 58 06 28 06 54 08 01 08 40 09 18 09 54 
y 14 26 27.9 31.6 4 53.l 9.1 10 26.8 10.7 59.1 30 05 53 06 22 06 47 07 55 08 37 09 17 09 56 

15 41 27.8 .. 30.8 19 21.2 9.1 10 16.1 10.8 59.2 20 05 44 06 11 06 33 07 45 08 30 09 15 09 59 
16 56 27.8 30.0 33 49.3 9.l 10 05.3 10.9 59.2 N 10 05 35 06 00 06 22 07 36 08 25 09 13 10 01 
17 71 27.8 29.3 48 17.4 9.2 9 54.4 10.9 59.2 0 05 24 05 49 06 11 07 27 08 20 09 12 10 03 

18 86 27. 7 S15 28.5 62 45.6 9.2 S 9 43.5 11.0 59.2 S 10 05 12 05 38 06 00 07 18 08 15 09 10 10 06 
19 101 27.7 27.7 77 13.8 9.2 9 32.5 11.1 59.2 20 04 57 05 24 05 48 07 09 08 09 09 09 10 08 
20 116 27.7 26.9 91 42.0 9.2 9 21.4 11.1 59.2 30 04 38 05 08 05 34 06 59 08 03 09 07 10 11 
21 131 27.6 .. 26.2 106 10.2 9.2 9 10.3 11.l 59.2 35 04 26 04 58 05 26 06 53 07 59 09 06 10 13 
22 146 27.6 25.4 120 38.4 9.3 8 59.2 11.3 59.2 40 04 11 04 47 05 16 06 46 07 55 09 05 10 15 
23 161 27.5 24.6 135 06.7 9.3 8 47.9 11.3 59.3 45 03 53 04 33 05 05 06 38 07 50 09 04 10 17 

700 176 27.5 S15 23.8 149 35.0 9.3 S 8 36.6 11.3 59.3 S 50 03 28 04 15 04 52 06 28 07 45 09 02 10 20 
01 191 27.5 23.0 164 03.3 9.3 8 25.3 11.4 59.3 52 03 16 04 07 04 46 06 23 07 42 09 01 10 21 
02 206 27.4 22.3 178 31.6 9.4 8 13.9 11.4 59.3 54 03 02 03 57 04 39 06 18 07 39 09 01 10 22 
03 221 27.4 .. 21.5 193 00.0 9.4 8 02.5 11.5 59.3 56 02 44 03 46 04 31 06 13 07 36 09 00 10 24 
04 236 27.4 20.7 207 28.4 9.4 7 51.0 11.6 59.3 58 02 23 03 34 04 23 06 07 07 32 08 59 10 26 
05 251 27.3 19.9 221 56.8 9.4 7 39.4 11.6 59.3 S 60 01 54 03 19 04 13 06 00 07 28 08 58 10 27 

06 266 27 .3 S15 19.1 236 25.2 9.4 S 7 27 .8 11.6 59.3 Twilight Moonset 
07 281 27.3 18.4 250 53.6 9.5 7 16.2 11.7 59.4 lat. I Sunset 

s 08 296 27.2 17.6 265 22.1 9.4 7 04.5 11.7 59.4 Civil Naut. 6 7 8 9 
A 09 311 27.2 .. 16.8 279 50.5 9.5 6 52.8 11.il 59.4 , 
T 10 326 27.2 16.0 294 19.0 9.5 6 41.0 11.8 59.4 0 h m h m h m h m h m h m h m 

u 11 341 27.1 15.2 308 47.5 9.6 6 29.2 11.9 59.4 N 72 l4 46 16 18 17 43 17 37 19 42 21 43 23 44 
R 12 356 27.1 S15 14.5 323 16.1 9.5 5 6 17.3 11.9 59.4 N 70 15 16 16 33 17 48 17 54 19 49 21 42 23 35 
D 13 11 27.1 13.7 337 44.6 9.6 6 05.4 11.9 59.4 68 '.!.5 37 16 44 17 52 18 07 19 55 21 42 23 28 
A 14 26 27.0 12.9 352 13.2 9.6 5 53.5 12.0 59.4 66 15 54 16 54 17 56 18 18 20 00 21 41 23 22 
y 15 41 27.0 .. 12.1 6 41.8 9.6 5 41.5 12.0 59.4 64• 16 08 17 02 17 59 18 27 20 04 21 41 23 17 

16 56 27.0 11.3 21 10.4 9.6 5 29.5 12.0 59.4 621 16 20 17 09 18 03 18 34 20 07 21 40 23 13 
17 71 26.9 10.5 35 39.0 9.6 5 17.5 12.l 59.4 60: 16 30 17 16 18 05 18 41 20 10 21 40 23 10 
18 86 26.9 S15 09.7 50 07.6 9.7 S 5 05.4 12.l 59.5 N 58 16 38 17 2! 18 08 18 47 20 13 21 40 23 06 
19 101 26.9 09.0 64 36.3 9.6 4 53.3 12.l 59.5 56 16 46 17 26 18 10 18 52 20 15 21 40 23 03 
20 116 26.8 08.2 79 04.9 9.7 4 41.2 12.2 59.5 54 16 53 17 31 18 13 18 56 20 18 21 39 23 01 
21 131 26.8 .. 07.4 93 33.6 97 4 29 .c 12.2 59.5 52 :'..6 59. 17 35 18 15 19 00 20 20 21 39 22 59 
22 146 26.8 06.6 108 02.3 9.7 4 ?c6.8 12.2 59.5 50 17 04 ! 17 39 18 17 19 04 20 21 21 39 22 56 
23 161 26.8 os.s I 122 31.0 9.7 4 04.6 12.2 59.5 45 11 16 I 17 47 18 22 19 12 20 25 21 39 22 52 

8~ 176 26.7 S15 05.0 ! 136 59.7 ?.8 S 3 52.4 12.3 59.5 N 401 17 261 17 54 18 27 19 19 20 28 21 38 22 48 
191 26.7 04.2 i J.:! 28.5 9.7 3 40.1 12.3 59.5 351 i; :; . 18 01 18 31 19 24 20 31 21 38 22 45 

02 206 26.7 03.4 i 165 57.2 9.8 3 27.8 12.3 59.5 30 18 07 18 35 19 29 20 34 21 38 22 42 
03 221 26.7 .. 02.7 i 180 26.0 9.7 3 15.5 12.3 59 •; 201 ; .. j':. ! 8 18 44 19 38 20 38 21 37 22 37 
04 236 26.6 01.9 I 194 54.7 9.8 J 03.2 12.3 59. 5 ~ ~g, u: 07 18 2r.: 18 54 19 45 20 41 21 37 22 32 
05 251 26.6 01.11209 23.5 9.8 'J 50.9 12.4 59 ... HI 18 w :w 19 04 19 52 20 45 21 36 22 28 
06 266 26.6 S15 00.3 ! 7?3 52.3 ,,_ij S 2 31!.5 P.4 59.', 

5 10 I 18 29 18 51 19 16 19 59 20 48 21 36 22 24 
07 281 26.5 14 59.51738 21.1 9.8 2 26.l 12.4 <;9.5 2C 18 41 ;•, 04 19 31 20 07 20 51 21 35 22 19 
08 296 26.5 58.7 252 49.9 9.8 2 13.7 :v• 59.5 ~o. ·:· r;,r 19 7.0 19 50 20 JS 20 55 21 35 22 14 

s 09 311 26.5 · · 57.9 267 18.7 9.8 2 01.3 l~'.'-. ':(; r 3r \ . ;,;£ : 19 29 20 02 20 19 20 58 21 34 22 11 
u 10 326 26.5 57.1 281 47.5 9.8 1 48.9 12., '· e; 401 ,·< 11 l 1,q 41 20 16 20 25 21 00 21 34 22 08 
N 11 341 26.4 56.3 296 16.3 9.9 l 36.4 12.4 5'-1.5 45 l'i 22 19 54 20 35 20 31 21 03 21 .34 22 04 
D 12 356 26.4 S14 55.5 310 45.2 9.8 S 1 24.0 12.4 59.$ S 50) 'l ,., 20 12 20 59 20 38 21 06 21 33 22 00 .• .? 

A 13 11 26.4 54.7 325 14.0 9.8 1 11.6 12.5 59.-; s2 l " 41 20 20 21 11 20 42 21 08 21 33 21 58 
y 14 26 26.4 53.9 3.39 42.8 9.9 0 59.1 u., s,.: 541 :., " 2U 29 21 25 20 45 21 10 21 33 21 56 

15 41 26.4 .. 53.1 354 11.7 9.8 0 46.6 12.4 59.!: ! 56 l <t 56 20 40 21 41 20 49 21 12 21 32 21 53 
16 56 26.3 52.3 8 40.5 9.9 0 34.2 12.5 59.5 58 20 04 20 52 22 02 20 54 21 14 21 .32 21 so 
17 71 26.3 51.5 23 09.4 9.8 0 21.7 12.5 59.61 s 60 20 14 21 07 22 30 20 59 21 16 21 32 21 47 
18 86 26.3 S14 50.8 37 38.2 9.9 S O 09.2 12.4 59.6 SUN MOON 19 101 26.3 50.0 52 07.1 9.8 N O 0.3.2 12.5 59.6 

Eqn. of Time I Mer. Mer. Pos•. 20 116 26.2 49.2 66 .35.9 9.9 0 15.7 12.5 59.6 Day oo• 12• Age Phase 
21 131 26.2 .. 48.4 81 04.8 9.9 0 28.2 12.4 59.6 Poss. Upper lower 
22 146 26.2 47.6 95 3.3.7 9.8 0 40.6 12.5 59.6 

• m l ' m • 
h m h m h .. d 

23 161 26.2 46.8 110 02.5 9.9 0 53.l 12.5 59.6 6 ~4 06 . 14 08 12 14 13 40 01 1.3 02 

16.21 
.. , J4 10 l 14 12 12 14 14 32 02 06 03 t) 

S.D. 16.2 d 0.8 s.o. 16.1 16.2 a ;.,: 13 t 14 14 12 14 15 24 02 58 04 



36 FEBRUARY 9, l 0, 11 (MON., TUES., WED.) 

ARIES VENUS -3.4 MARS +1.4 JUPITER -1.9 SATURN +0.8 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 

d h . ' . . ' . ' . ' . ' . . . ' . . 
900 138 59.8 190 29.4 S19 31.0 164 59.3 S11 51.4 309 12.4 S 2 36.5 309 22.8 S l 23.2 Acamar 315 37.l 540 23.2 

01 154 02.3 205 28.6 30.3 179 59.9 50.7 324 15.0 36.5 324 25.3 23.2 Achernar 335 45.3 S57 20.4 
02 169 04.8 220 27.8 29.7 195 00.5 50.0 339 17.5 36.4 339 27.9 23.l Acrux 173 36.4 S62 59.4 
03 184 07.2 235 27.0 .. 29.0 210 01.l . . 49.3 354 20.l .. 36.4 354 30.4 .. 23.l Adhara 255 31.6 S28 57.0 
04 199 09.7 250 26.3 28.3 225 01.7 48.6 9 22.7 36.3 9 33.0 23.0 Aldebaran 291 17.6 Nl6 28.2 
05 214 12.2 265 25.5 27.6 240 02.2 47.8 24 25.2 36.2 24 35.5 23.0 
06 229 14.6 280 24.7 S19 26.9 255 02.8 Sll 47.l 39 27.8 S 2 36.2 39 38.l S l 22.9 Alioth 166 41.9 N56 03.6 
07 244 17.l 295 24.0 26.2 270 03.4 46.4 54 30.4 36.l 54 40.6 22.9 Alkaid 153 18.l N49 24.3 
08 ?59 19.6 310 23.2 25.5 285 04.0 45.7 69 33.0 36.l 69 43.1 22.9 Al Na'ir 28 15.l 547 03.3 

M 09 U4 22.0 325 22.4 .. 24.8 300 04.6 .. 45.0 84 35.5 . . 36.0 84 45.7 .. 22.8 Alnilam 276 11.2 S 1 13.0 
() 10 289 24.5 340 21.7 24.l 315 05.2 44.2 99 38.l 36.0 99 48.2 22.8 Alphard 218 20.0 S 8 34.7 
N ll 304 27.0 355 20.9 23.4 330 05.7 43.5 114 40.7 35.9 114 50.8 22.7 
D 12 319 29.4 10 20.l Sl 9 22.7 345 06.3 S11 42.8 129 43.3 S 2 35.8 129 53.3 S l 22.7 Alphecca 126 31.9 N26 46.5 
A 13 334 31.9 25 19.3 22.0 0 06.9 42.l 144 45.8 35.8 144 55.9 22.6 Alpheratz 358 09.3 N28 59.l 
y 14 349 34.3 40 18.6 21.3 15 07.5 41.4 159 48.4 35.7 159 58.4 22.6 Altair 62 32.6 N 8 49.0 

15 4 36.8 55 17.8 .. 20.6 30 08.l .. 40.6 174 51.0 .. 35.7 175 01.0 .. 22.5 Ankaa 353 40.3 542 24.8 
16 19 39.3 70 17.0 19.9 45 08.7 39.9 189 53.5 35.6 190 03.5 22.5 Antares 112 56.6 526 23.3 
17 34 41.7 85 16.3 19.2 60 09.2 39.2 204 56.1 35.6 205 06.l 22.4 
18 49 44.2 100 15.5 S19 18.5 75 09.8 S11 38.5 219 58.7 S 2 35.5 220 08.6 S l 22.4 Arcturus 146 18.l Nl9 16.7 
19 64 46.7 115 14.8 17.7 90 10.4 37.8 235 01.3 35.4 235 11.2 22.3 Atria 108 20.8 568 59.3 
20 79 49.l 130 14.0 17.0 105 11.0 37.0 250 03.9 35.4 250 13.7 22.3 Avior 234 27.4 559 27.l 
21 94 51.6 145 13.2 .. 16.3 120 11.6 .. 36.3 265 06.4 .. 35.3 265 16.3 . . 22.2 Bellatrix 278 58.3 N 6 19.8 
22 109 54.l 160 12.5 15.6 135 12.2 35.6 280 09.0 35.3 280 18.8 22.2 Betelgeuse 271 27.8 N 7 24.l 
23 124 56.5 175 11.7 14.9 150 12.8 34.9 295 11.6 35.2 295 21.4 22.2 

10~ 139 59.0 190 10.9 S19 14.2 165 13.3 S11 34.l 310 14.2 5 2 35.l 310 23.9 S l 22.l Canopus 264 06.7 S52 41.4 
155 01.4 205 10.2 13.5 180 13.9 33.4 325 16.7 35.l 325 26.5 22.l Capella 281 10.7 N45 58.8 

02 170 03.9 220 09.4 12.8 195 14.5 32.7 340 19.3 35.0 340 29.0 22.0 Deneb 49 48.7 N45 12.7 
03 185 06.4 235 08.7 .. 12.0 210 15.l .. 32.0 355 21.9 .. 35.0 355 31.5 . . 22.0 Denebola 182 58.5 Nl4 40.6 
04 200 08.8 250 07.9 11.3 225 15.7 31.3 10 24.5 34.9 10 34.l 21.9 Diphda 349 20.8 S18 05.7 
05 215 11.3 265 07.l 10.6 240 16.3 30.5 25 27.0 34.8 25 36.6 21.9 
06 230 13.8 280 06.4 519 09.9 255 16.9 S11 29.8 40 29.6 5 2 34.8 40 39.2 S l 21.8 Dubhe 194 21.2 N61 51.l 
07 245 16.2 295 05.6 09.2 270 17.5 29.l 55 32.2 34.7 55 41.7 21.8 Elnath 278 43.6 N28 35.5 

T 
08 260 18.7 310 04.9 08.4 285 18.0 28.4 70 34.8 34.7 70 44.3 21.7 Eltanin 90 57.9 N51 29.3 
09 275 21.2 325 04.l .. 07.7 300 18.6 .. 27.6 85 37.4 .. 34.6 85 46.8 .. 21.7 Enif 34 11.6 N 9 47.2 u 10 290 23.6 340 03.3 07.0 315 19.2 26.9 100 39.9 34.5 100 49.4 21.6 Fomalhaut 15 51.5 S29 43.6 

E 11 305 26.l 355 02.6 06.3 330 19.8 26.2 115 42.5 34.5 ll5 51.9 21.6 s 
12 10 01.8 519 05.6 345 20.4 S11 25.5 130 45.l 5 2 34.4 130 54.5 5 l 21.5 172 28.0 S57 00.2 D 320 28.6 Gacrux 

A 13 335 31.0 25 01.l 04.8 0 21.0 24.7 145 47.7 34.4 145 57.0 21.5 Gienah 176 17.4 517 26.2 
y 14 350 33.5 40 00.3 04.l 15 21.6 24.0 160 50.3 34.3 160 59.6 21.4 Hadar 149 22.7 560 16.6 

15 5 35.9 54 59.6 .. 03.4 30 22.2 . . 23.3 175 52.8 .. 34.2 176 02.l . . 21.4 Hamal 328 28.7 N23 22.3 
16 20 38.4 69 58.8 02.6 45 22.8 22.6 190 55.4 34.2 191 04.7 21.3 Kaus Aust. 84 16.8 534 23.6 
17 35 40.9 84 58.l 01.9 60 23.3 21.8 205 58.0 34.l 206 07.2 21.3 
18 50 43.3 99 57.3 S19 01.2 75 23.9 511 21.l 221 00.6 S 2 34.l 221 09.8 S l 21.2 Kochab 137 18.9 N74 13.7 
19 65 45.8 114 56.5 19 00.5 90 24.5 20.4 236 03.2 34.0 236 12.3 21.2 Markab 14 03.2 Nl5 06.l 
20 80 48.3 129 55.8 18 59.7 105 25.l 19.7 251 05.8 33.9 251 14.9 21.1 Menkar 314 40.9 N 4 00.8 
21 95 50.7 144 55.0 .. 59.0 120 25.7 .. 18.9 266 08.3 .. 33.9 266 17.5 .. 21.l Menkent 148 36.6 536 16.4 
22 110 53.2 159 54.3 58.3 135 26.3 18.2 281 10.9 33.8 281 20.0 21.1 Miaplacidus 221 43.9 569 38.4 
23 125 55.7 174 53.5 57.5 150 26.9 17.5 296 13.5 33.7 296 22.6 21.0 

1100 140 58.l 189 52.8 S18 56.8 165 27.5 S11 16.7 311 16.l S 2 33.7 311 25.l S l 21.0 Mirfak 309 15.7 N49 47.8 
01 156 00.6 204 52.0 56.0 180 28.l 16.0 326 18.7 33.6 326 27.7 20.9 Nunki 76 29.1 526 19.2 
02 171 03.l 219 51.3 55.3 195 28.6 15.3 341 21.3 33.6 341 30.2 20.9 Peacock 53 58.5 S56 47.8 
03 186 05.5 234 50.5 .. 54.6 210 29.2 .. 14.6 356 23.8 .. 33.5 356 32.8 .. 20.8 Pollux 243 57.5 N28 04.3 
04 201 08.0 249 49.8 53.8 225 29.8 13.8 11 26.4 33.4 11 35.3 20.8 Procyon 245 25.2 N 5 16.3 
05 216 10.4 264 49.0 53.1 240 30.4 13.l 26 29.0 33.4 26 37.9 20.7 
06 231 12.9 279 48.3 S18 52.3 255 31.0 S11 12.4 41 31.6 5 2 33.3 41 40.4 S 1 20.7 Rasalhague 96 29.5 Nl2 34.3 

w 07 246 15.4 294 47.6 51.6 270 31.6 11.7 56 34.2 33.2 56 43.0 20.6 Regulus 208 09.4 Nl2 03.5 
E 08 261 17.8 309 46.8 50.9 285 32.2 10.9 71 36.8 33.2 71 45.5 20.6 Rigel 281 35.6 S 8 13.6 

09 276 20.3 324 46.l .. 50.1 300 32.8 .. 10.2 86 39.4 .. 33.1 86 48.1 .. 20.5 Rigil Kent. 140 25.3 560 45.l D 10 291 22.8 339 45.3 49.4 315 33.4 09.5 101 41.9 33.l 101 50.6 20.5 Sabik 102 41.0 515 42.1 N 11 306 25.2 354 44.6 48.6 330 34.0 08.7 116 44.5 33.0 116 53.2 20.4 
E 

12 9 43.8 S18 47.9 345 34.6 Sll 08.0 131 47.1 5 2 32.9 131 55.7 S 1 20.4 s 321 27.7 Schedar 350 09.0 N56 26.1 
D 13 336 30.2 24 43.1 47.1 0 35.2 07.3 146 49.7 32.9 146 58.3 20.3 Shaula 96 55.6 S37 05.3 

A 14 351 32.6 39 42.3 46.4 15 35.8 06.5 161 52.3 32.8 162 00.8 20.3 Sirius 258 55.2 S16 41.6 
15 6 35.l 54 41.6 .. 45.6 30 36.3 .. 05.8 176 54.9 . . 32.7 177 03.4 .. 20.2 Spica 158 57.1 511 03.7 y 
16 21 37 .6 69 40.9 44.9 45 36.9 05.1 191 57.5 32.7 192 06.0 20.2 Suhail 223 10.l S43 21.4 
17 36 40.0 84 40.l 44.l 60 37.5 04.4 207 00.1 32.6 207 08.5 20.l 
18 51 42.5 99 39.4 518 43.4 75 38.1 S11 03.6 222 02.7 S 2 32.5 222 ll.l 5 1 20.1 Vega 80 56.0 N38 45.8 
19 l>6 44.9 114 38.6 42.6 90 38.7 02.9 237 05.2 32.5 237 13.6 20.0 Zuben'ubi 137 32.7 S15 57.7 
20 81 47.4 129 37.9 41.9 105 39.3 02.2 252 07.8 32.4 252 16.2 20.0 S.HA Mer. Pon. 
21 96 49.9 144 37.l .. 41.l 120 39.9 .. 01.4 267 10.4 .. 32.4 267 18.7 .. 19.9 . , h m 
22 111 52.3 159 36.4 40.3 n,; 40.5 00.7 282 13.0 32.3 282 21.3 19.9 Venus 50 12.0 11 20 
23 126 54.8 174 35.7 39.6 150 41.l 00.0 297 15.6 32.2 297 23.8 19.8 Mars 25 14A 12 59 

h m Jupiter 170 15.2 3 18 
V,er. Poss. 14 37.7 V -0.8 d 0.7 V 0.6 d 0.7 'V 2.6 d 0.1 V 26 d 0.0 Saturn 170 24.9 3 18 



FEBRUARY 9, 10, 11 (MON., TUES., WED.) 37 

MOON 
Twilight Moonrise 

SUN lot. 
Nout. Civil 

Sunrise 
9 10 11 12 

G.M.T. 
d G.H.A. Dec. G.H.A. V Dec. H.P. . h m h m h m h m h m h m h m 

d h " 0 . ' 0 ' ' 
N 72 06 36 07 58 09 24 09 26 09 14 08 59 08 39 

9~ 176 26.2 S14 46.0 124 31.4 9.8 N l 05.6 12.4 59.6 N 70 06 32 07 45 08 59 09 30 09 25 09 20 09 14 
191 26.1 45.2 139 00.2 9.9 1 18.0 12.4 59.6 68 06 28 07 35 08 40 09 33 09 34 09 36 09 40 

02 206 26.l 44.4 153 29.1 9.8 1 30.4 12.5 59.6 66 06 25 07 26 08 24 09 36 09 41 09 49 10 00 
03 221 26.l .. 43.6 167 57.9 9.9 1 42.9 12.4 59.6 64 06 22 07 19 08 12 09 38 09 48 10 00 10 16 
04 236 26.1 42.8 182 26.8 9.8 1 55.3 12.4 59.6 62 06 20 07 12 08 01 09 40 09 53 10 09 10 29 

05 251 26.1 42.0 196 55.6 9.9 2 07.7 12.4 59.5 60 06 18 07 07 07 52 09 42 09 58 10 17 10 40 

06 266 26.1 S14 41.2 211 24.5 9.8 N 2 20.l 12.4 59.5 N 58 06 15 07 02 07 44 09 43 10 02 10 24 10 50 
07 281 26.0 40.4 225 53.3 9.8 2 32.5 12.3 59.5 56 06 13 06 57 07 37 09 45 10 06 10 30 10 59 
08 296 26.0 39.6 240 22.1 9.8 2 44.8 12.4 59.5 54 06 11 06 53 07 30 09 46 10 10 10 36 11 07 

M 09 311 26.0 .. 38.8 254 50.9 9.9 2 57 .2 12.3 59.5 52 06 09 06 49 07 25 09 47 10 13 10 41 11 14 

0 10 326 26.0 37.9 269 19.8 9.8 3 09.5 12.3 59.5 50 06 08 06 46 07 20 09 48 10 16 10 46 11 20 

N 11 341 26.0 37.1 283 48.6 9.8 3 21.8 12.3 59.5 45 06 03 06 38 07 09 09 51 10 22 10 56 11 34 

D 12 356 26.0 S14 36.3 298 17.4 9.7 N 3 34.l 12.2 59.5 N 40 05 59 06 31 06 59 09 53 10 27 11 04 11 45 
A 13 11 25.9 35.5 312 46.1 9.8 3 46.3 12.3 59.5 35 05 55 06 25 06 51 09 54 10 32 11 12 11 54 
y 14 26 25.9 34.7 327 14.9 9.8 3 58.6 12.2 59.5 30 05 51 06 20 06 44 09 56 10 36 11 18 12 03 

15 41 25.9 .. 33.9 341 43.7 9.7 4 10.8 12.2 59.5 20 05 43 06 09 06 32 09 59 10 43 11 29 12 18 
16 56 25.9 33.l 356 12.4 9.8 4 23.0 12.l 59.5 N 10 05 34 06 00 06 21 10 01 10 49 11 39 12 30 
17 71 25.9 32.3 10 41.2 9.7 4 35.l 12.2 59.5 0 05 25 05 50 06 11 10 03 10 55 11 48 12 43 

18 86 25.9 S14 31.5 25 09.9 9.7 N 4 47 .3 12.l 59.5 S 10 05 13 05 39 06 00 10 06 11 01 11 58 12 55 
19 101 25.9 30.7 39 38.6 9.7 4 59.4 12.0 59.5 20 04 59 05 26 05 49 10 08 11 08 12 08 13 08 
20 116 25.8 29.9 54 07.3 9.7 5 11.4 12.l 59.5 30 04 41 05 11 05 36 10 11 11 15 12 19 13 23 
21 131 25.8 .. ~9.1 68 36.0 9.7 5 23.5 12.0 59.5 35 04 29 05 02 05 29 10 13 11 20 12 26 13 32 
22 146 25.8 28.3 83 04.7 9.6 5 35.5 11.9 59.5 40 04 15 04 51 05 20 10 15 11 24 12 34 13 42 

23 161 25.8 27.5 97 33.3 9.7 5 47.4 12.0 59 .5 45 03 58 04 38 05 10 10 17 11 30 12 43 13 54 

10: 176 25.8 S14 26.7 112 02.0 9.6 N 5 59.4 11.8 59.5 S 50 03 35 04 21 04 57 10 20 11 37 12 53 14 08 
191 25.8 25.8 126 30.6 9.6 6 11.2 11.9 59.5 52 03 24 04 13 04 52 10 21 11 40 12 59 14 15 

02 206 25.8 25.0 140 59.2 9.6 6 23.1 11.8 59.5 54 03 11 04 04 04 45 10 22 11 44 13 04 14 22 

03 221 25.8 .. 24.2 155 27.8 9.6 6 34.9 11.8 59.5 56 02 55 03 54 04 38 10 24 11 48 l3 10 14 31 
04 236 25.8 23.4 169 56.4 9.5 6 46.7 11.7 59.5 58 02 35 03 43 04 30 10 26 11 52 13 17 14 40 
05 251 25.7 22.6 184 24.9 9.6 6 58.4 11.7 59.5 S 60 02 10 03 29 04 21 10 27 ll 57 l3 25 14 51 

06 266 25.7 S14 21.8 198 53.5 9.5 N 7 10.1 11.7 59.4 Twilight Moonsot 
07 281 25.7 21.0 213 22.0 9.5 7 21.8 11.6 59.4 lot. Sunset 
08 296 25.7 20.2 227 50.5 9.4 7 33.4 11.5 59.4 Civil Nout. 9 10 11 12 

T 09 311 25.7 .. 19.4 242 18.9 9.5 7 44.9 11.5 59.4 
u 10 326 25.7 18.5 256 47.4 9.4 7 56.4 11.5 59.4 h h 
E 

. m h m m h m h m h m h n, 

11 341 25.7 17.7 271 15.8 9.4 8 07.9 11.4 59.4 N 72 15 06 16 32 17 55 23 44 25 48 01 48 04 02 
s 

12 N 70 
D 356 25.7 S14 16.9 285 44.2 9.4 N 8 19.3 11.3 59.4 15 31 16 45 17 59 23 35 25 30 01 30 03 28 

A 13 11 25.7 16.1 300 12.6 9.4 8 30.6 11.3 59.4 68 15 50 16 55 18 02 23 28 25 15 01 15 03 03 

y 14 26 25.7 15.3 314 41.0 9.3 8 41.9 11.3 59.4 66 16 06 17 04 18 05 23 22 25 04 01 04 02 44 
15 41 25.7 .. 14.5 329 09.3 9.3 8 53.2 11.2 59.4 64 16 18 17 11 18 08 23 17 24 54 00 54 02 29 
16 56 25.7 13.7 343 37.6 9.3 9 04.4 11.l 59.4 62 16 29 17 17 18 10 23 13 24 46 00 46 02 16 
17 71 25.7 1;;i,.a 358 05.9 9.3 9 15.5 ll.l 59.4 60 16 38 17 23 18 12 23 10 24 38 00 38 02 06 

18 86 25.7 S14 12.0 12 34.2 9.2 N 9 26.6 ll.O 59.4 N 58 16 46 17 28 18 14 23 06 24 32 00 32 01 57 
19 101 25.6 11.2 27 02.4 9.2 9 37.6 10.9 59.4 56 16 53 17 32 18 16 23 03 24 27 00 27 01 48 
20 116 25.6 10.4 41 30.6 9.2 9 48.5 10.9 59.3 54 16 59 17 36 18 18 23 01 24 22 00 22 01 41 
21 131 25.6 .. 09.6 55 58.8 9.1 9 59.4 10.9 59.3 52 17 05 17 40 18 20 22 59 24 17 00 17 01 35 
22 146 25.6 08.7 70 26.9 9.2 10 10.3 10.7 59.3 50 17 10 17 44 18 22 22 56 24 13 00 13 01 29 
23 161 25.6 07.9 84 55.l 9.1 10 21.0 10.8 59.3 45 17 21 17 51 18 26 22 52 24 05 00 05 01 17 

11~ 176 25.6 S14 07 .1 99 23.2 9.0 NlO 31.8 10.6 59.3 N 40 17 30 17 58 18 30 22 48 23 57 25 06 01 06 
191 25.6 06.3 113 51.2 9.1 10 42.4 10.6 59.3 35 17 38 18 04 18 34 22 45 23 51 24 57 00 57 

02 206 25.6 05.5 128 19.3 9.0 10 53.0 10.5 59.3 30 17 45 18 09 18 38 22 42 23 46 24 50 00 50 
03 221 25.6 .. 04.6 142 47.3 9.0 11 03.5 10.4 59.3 20 17 57 18 19 18 46 22 37 23 36 24 36 00 36 
04 236 25.6 03.8 157 15.3 8.9 11 13.9 10.4 59.3 N 10 18 08 18 29 18 54 22 32 23 28 24 25 00 25 
05 251 25.6 03.0 171 43.2 9.0 11 24.3 10.3 59.3 0 18 18 18 39 19 04 22 28 23 20 24 14 00 14 

06 266 25.6 S14 02.2 186 11.2 8.8 NU 34.6 10.2 59.2 S 10 18 28 18 50 19 15 22 24 23 13 24 03 00 03 

W 07 281 25.6 01.4 200 39.0 8.9 11 44.8 10.2 59.2 20 18 39 19 02 19 29 22 19 23 05 23 52 24 41 
08 296 25.6 14 00.5 215 06.9 8.8 11 55.0 10.l 59.2 30 18 52 19 17 19 47 22 14 22 55 23 39 24 2~ 

e 09 311 25.6 13 59.7 229 34.7 8.9 12 05.1 10.0 59.2 35 18 59 19 26 19 58 22 11 22 50 23 31 24 16 
D 10 326 25.6 58.9 244 02.6 8.7 12 15.l 9.9 59.2 40 19 08 19 37 20 12 22 08 22 44 23 22 74 {)'., 

N 11 341 25.6 58.l 258 30.3 8.8 12 25.0 9.8 59.2 45 19 Hl 19 50 20 29 ii 04 22 37 23 12 II '>2 
E 

12 S 50 s 356 25.6 513 57.2 272 58.l 8.7 Nl2 34.8 9.8 59.2 19 30 20 06 20 52 22 00 22 28 23 00 ll H 

D 13 11 25.6 56.4 287 25.8 8.7 12 44.6 9.7 59.2 52 19 36 20 14 21 03 21 58 22 25 22 s,; n 10 

A 
14 26 25.6 55.6 301 53.5 8.6 12 54.3 9.6 59.2 54 19 42 20 23 21 16 21 56 22 20 22 411 7. 3 n 

y 15 41 25.6 .. 54.8 316 21.1 8.6 13 03.9 9.6 59.2 56 19 49 20 32 21 31 21 53 22 16 22 42 13 13 
16 56 25.6 53.9 330 48.7 8.6 13 13.5 9.4 59.1 58 19 57 20 44 21 50 21 50 22 10 22 34 23 03 
17 71 25.6 53.l 345 16.3 8.6 13 22.9 9.4 59.l S 60 20 06 20 57 22 14 21 47 22 05 22 25 22 52 

18 86 25.6 S13 52.3 359 43.9 8.5 Nl3 32.3 9.3 59.l SUN MOON 
19 101 25.6 51.5 14 11.4 8.5 13 41.6 9.2 59.1 

Eqn. of Time 20 116 25.6 50.6 28 38.9 8.4 13 50.8 9.1 59.l Doy 
Mer. Mer. Poss. 

Ag• Phase 
21 131 25.6 .. 49.8 43 06.3 8.4 13 59.9 9.0 59.l oo· 12" Poss. Upper Lower 

22 146 25.6 49.0 57 33.7 8.4 14 08.9 8.9 59.1 m . m . h m h "' h m d 

23 161 25.6 48.2 72 01.l 8.4 14 17.8 8.9 59.l 9 14 15 14 16 12 14 16 16 03 50 OS 
10 14 17 14 17 12 14 17 08 04 42 06 I) 

S.D. 16.2 d 0.8 S.D. 16.2 16.2 16.l 11 14 17 14 18 12 14 18 01 05 34 07 
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ARIES VENUS -3.4 MARS +1.4 JUPITER -1.9 SATURN +0.8 STARS 
G.M.l. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 0 ' 0 ' . ' 

12: 
141 57.3 189 34.9 S18 38.8 165 41.7 S10 59.2 312 18.2 S 2 32.2 312 26.4 S 1 19.8 Acamar 315 37.1 540 23.2 
156 59.7 204 34.2 38.1 180 42.3 58.5 327 20.8 32.l 327 29.0 19.7 Achernar 335 45.4 S57 20.4 

02 172 02.2 219 33.5 37.3 195 42.9 57.8 342 23.4 32.0 342 31.5 19.7 Acrux 173 36.4 S62 59.4 
03 187 04.7 234 32.7 .. 36.5 210 43.5 .. 57.0 357 26.0 . . 32.0 357 34.l .. 19.6 Adhara 255 31.6 S28 57.0 
04 202 07.1 249 32.0 35.8 225 44.l 56.3 12 28.6 31.9 12 36.6 19.6 Aldebaran 291 17.6 Nl6 28.2 
05 217 09.6 264 31.2 35.0 240 44.7 55.6 27 31.1 31.8 27 39.2 19.5 
06 232 12.0 279 30.5 S18 34.2 255 45.3 S10 54.9 42 33.7 S 2 31.8 42 41.7 S l 19.5 Alioth 166 41.9 N56 03.6 
07 247 14.5 294 29.8 33.5 270 45.9 54.1 57 36.3 31.7 57 44.3 19.4 Alkaid 153 18.l N49 24.3 

T 08 262 17.0 309 29.0 32.7 285 46.5 53.4 72 38.9 31.6 72 46.8 19.4 Al Na'ir 28 15.l 547 03.3 
H 09 277 19.4 324 28.3 .. 31.9 300 47.0 .. 52.7 87 41.5 . . 31.6 87 49.4 .. 19.3 Alnilam 276 11.2 S l 13.0 
u 10 292 21.9 339 27.6 31.2 315 47.6 51.9 102 44.1 31.5 102 52.0 19.3 Alphard 218 20.0 S 8 34.7 
R 11 307 24.4 354 26.8 30.4 330 48.2 51.2 117 46.7 31.4 117 54.5 19.2 
s 12 322 26.8 9 26.1 S18 29.6 345 48.8 S10 50.5 132 49.3 S 2 31.4 132 57.l S 1 19.2 Alphecca 126 31.9 N26 46.5 
D 13 337 29.3 24 25.4 28.9 0 49.4 49.7 147 51.9 31.3 147 59.6 19.1 Alpheratz 358 09.3 N28 59.l 
A 14 352 31.8 39 24.6 28.1 15 50.0 49.0 162 54.5 31.2 163 02.2 19.1 Altair 62 32.5 N 8 49.0 
y 15 7 34.2 54 23.9 .. 27.3 30 50.6 .. 48.3 177 57.1 .. 31.2 178 04.7 .. 19.0 Ankaa 353 40.3 S42 24.8 

16 22 36.7 69 23.2 26.5 45 51.2 47.5 192 59.7 31.1 193 07.3 19.0 Antares 112 56.6 S26 23.3 
17 37 39.2 84 22.5 25.8 60 51.8 46.8 208 02.3 31.0 208 09.9 18.9 
18 52 41.6 99 21. 7 S18 25.0 75 52.4 S10 46.0 223 04.9 S 2 31.0 223 12.4 S 1 18.9 Arcturus 146 18.1 Nl9 16.7 
19 f,7 44.l 114 21.0 24.2 90 53.0 45.3 238 07.5 30.9 238 15.0 18.8 Atria 108 20.8 568 59.3 
70 1!7 46.', 129 20.3 23.4 105 53.6 44.6 253 10.l 30.8 253 17.5 18.8 Avior 234 27.5 S59 27.1 
i'I 'II 4'1.0 144 )9.5 . . 22.7 120 54.2 .. 43.8 268 12.7 .. 30.8 268 20.1 . . 18.7 Bellatrix. 278 58.3 N 6 19.8 
n II? ',l.5 159 18.8 21.9 135 54.8 43.l 283 15.3 30.7 283 22.7 18.7 Betelgeuse 271 27.8 N 7 24.1 
23 127 53.9 174 18.l 21.1 150 55.4 42.4 298 17.9 30.6 298 25.2 18.6 

1300 142 56.4 189 17 .4 S18 20.3 165 56.0 S10 41.6 313 20.5 S 2 30.6 313 27.8 S 1 18.6 Canopus 264 06.7 S52 41.4 
01 157 58.9 204 16.6 19.5 180 56.6 40.9 328 23.1 30.5 328 30.3 18.5 Capella 281 10.7 N45 58.8 
02 173 01.3 219 15.9 18.8 195 57.2 40.2 343 25.6 30.4 343 32.9 18.5 Deneb 49 48.7 N45 12.6 
03 188 03.8 234 15.2 .. 18.0 210 57.8 .. 39.4 358 28.2 .. 30.4 358 35.5 .. 18.4 Denebola 182 58.5 Nl4 40.6 
04 203 06.3 249 14.5 17.2 225 58.4 38.7 13 30.8 30.3 13 38.0 18.4 Diphda 349 20.8 S18 05.7 
05 218 08.7 264 13.7 16.4 240 59.0 38.0 28 33.4 30.'2 28 40.6 18.3 

06 233 11.2 279 13.0 S18 15.6 255 59.6 S10 37.2 43 36.0 S 2 30.2 43 43.1 S 1 18.2 Dubhe 194 21.2 N61 51.l 
07 248 13.7 294 12.3 14.8 271 00.2 36.5 58 38.6 30.1 58 45.7 18.2 Elnath 278 43.6 N28 35.5 
08 263 16.1 309 11.6 14.0 286 00.8 35.7 73 41.2 30.0 73 48.3 18.l Eltanin 90 57.9 N51 29.3 

F 09 278 18.6 324 10.9 .. 13.3 301 01.4 .. 35.0 88 43.8 .. 30.0 88 50.8 . . 18.1 Enif 34 11.6 N 9 47.2 
R 10 293 21.0 339 10.1 12.5 316 02.0 34.3 103 46.4 29.9 103 53.4 18.0 Fomalhaut 15 51.5 S29 43.6 
I 11 308 23.5 354 09.4 11.7 331 02.6 33.5 118 49.0 29.8 118 55.9 18.0 
D 12 323 26.0 9 08.7 S18 10.9 346 03.2 S10 32.8 133 51.6 S 2 29.7 133 58.5 S l 17.9 Gacrux 172 28.0 S57 00.2 
A 13 338 28.4 24 08.0 10.l 1 03.8 32.1 148 54.2 29.7 149 01.1 17.9 Gienah 176 17.4 S17 26.2 
y 14 353 30.9 39 07.2 09.3 16 04.4 31.3 163 56.8 29.6 164 03.6 17.8 Hadar 149 22.7 560 16.6 

15 8 33.4 54 06.5 .. 08.5 31 05.0 .. 30.6 178 59.5 .. 29.5 179 06.2 . . 17.8 Hamal 328 28.7 N23 22.3 
16 23 35.8 69 05.8 07.7 46 05.6 29.8 194 02.1 29.5 194 08.7 17.7 Kaus Aust. 84 16.7 S34 23.6 
17 38 38.3 84 05.l 06.9 61 06.2 29.l 209 04.7 29.4 209 11.3 17.7 
18 53 40.8 99 04.4 S18 06.l 76 06.8 S10 28.4 224 07.3 S 2 29.3 224 13.9 S l 17.6 Kochab 137 18.9 N74 13.7 
19 68 43.2 114 03.7 05.3 91 07.4 27.6 239 09.9 29.3 239 16.4 17.6 Markab 14 03.2 Nl5 06.l 
20 83 45.7 129 02.9 04.5 106 08.0 26.9 254 12.5 29.2 254 19.0 17.5 Menkar 314 40.9 N 4 00.8 
21 98 48.l 144 02.2 .. 03.7 121 08.6 .. 26.2 269 15.1 . . 29.1 269 21.6 .. 17.5 Menkent 148 36.5 S36 16.5 
22 113 50.6 159 01.5 02.9 136 09.2 25.4 284 17.7 29.1 284 24.1 17.4 Miaplacidus 221 43.9 569 38.4 
23 128 53.1 174 00.8 02.1 151 09.8 24.7 299 20.3 29.0 299 26.7 17.4 

1400 143 55.5 189 00.1 S18 01.3 166 10.4 S10 23.9 314 22.9 S 2 28.9 314 29.2 S 1 .17.3 Mirfak 309 15.7 N49 47.8 
01 158 58.0 203 59.4 18 00.5 181 11.0 23.2 329 25.5 28.8 329 31.8 17.3 Nunki 76 29.1 S26 19.2 
02 174 00.5 218 58.7 17 59.7 196 11.6 22.5 344 28.l 28.8 344 34.4 17.2 Peacock 53 58.5 S56 47.8 
03 189 02.9 233 57.9 .. 58.9 211 12.2 .. 21.7 359 30.7 .. 28.7 359 36.9 . . 17.l Pollux 243 57.5 N28 04.3 
04 204 05.4 248 57.2 58.1 226 12.8 21.0 14 33.3 28.6 14 39.5 17.1 Procyon 245 25.2 N 5 16.3 
05 219 07.9 263 56.5 57.3 241 13.4 20.2 29 35.9 28.6 29 42.l 17.0 
06 234 10.3 278 55.8 S17 56.5 256 14.0 S10 19.5 44 38.5 S 2 28.5 44 44.6 S l 17.0 Rasalhague 96 29.5 N12 34.3 
07 249 12.8 293 55.1 55.7 271 14.6 18.8 59 41.1 28.4 59 47.2 16.9 Regulus 208 09.4 Nl2 03.5 

s 08 264 15.3 308 54.4 54.8 286 15.2 18.0 74 43.7 28.3 74 49.7 16.9 Rigel 281 35.6 S 8 13.6 
A 09 279 17.7 323 53.7 .. 54.0 301 15.8 .. 17.3 89 46.3 .. 28.3 89 52.3 . . 16.8 Rigil Kent. 140 25.3 560 45.1 
T 10 294 20.2 338 53.0 53.2 316 16.5 16.5 104 48.9 28.2 104 54.9 16.8 Sabik 102 41.0 S15 42.1 
u 11 309 22.6 353 52.3 52.4 331 17.1 15.8 119 51.5 28.1 119 57.4 16.7 
R 12 324 25.1 8 51.6 S17 51.6 346 17.7 S10 15.0 134 54.2 S 2 28.l 135 00.0 S 1 16.7 Schedar 350 09.1 N56 26.1 
D 13 339 27.6 23 50.9 50.8 1 18.3 14.3 149 56.8 28.0 150 02.6 16.6 Shaula 96 55.6 S37 05.3 
A 14 354 30.0 38 50.l 50.0 16 18.9 13.6 164 59.4 27.9 165 05.1 16.6 Sirius 258 55.2 S16 41.6 
y 15 9 32.5 53 49.4 .. 49.l 31 19.5 .. 12.8 180 02.0 .. 27.8 188 07.7 .. 16.5 Spica 158 57.1 S11 03.7 

16 24 35.0 68 48.7 48.3 46 20.l 12.1 195 04.6 27.8 195 10.3 16.5 Suhail 223 10.1 543 21.5 
17 39 37.4 83 48.0 47.5 61 20.7 11.3 210 07.2 27.7 210 12.8 16.4 
18 54 39.9 98 47.3 S17 46.7 76 21.3 S10 10.6 225 09.8 S 2 27.6 225 15.4 S 1 16.3 Vega 88 55.9 NJ8 45.8 
19 69 42.4 113 46.6 45.9 91 21.9 09.9 240 12.4 27.6 240 18.0 16.3 Zuben'ubi 137 32.7 S15 57.7 
20 84 44.8 128 45.9 45.1 106 22.5 09.1 255 15.0 27.5 255 20.5 16.2 S.HA Mer. Pon. 
21 99 47.3 143 45.2 .. 44.2 121 23.1 .. 08.4 270 17.6 .. 27.4 270 23.l .. 16.2 . . h ., 
22 114 49.8 158 44.5 43.4 ,.,,6 23.7 07.6 285 20.2 27.3 285 25.7 16.l Venus 46 21.0 11 23 
23 129 52.2 173 43.8 42.6 151 24.3 06.9 300 22.9 27.3 300 28.2 16.l Mar& 22 59.6 12 56 

h m Jupiter 170 24.1 3 06 
Mer. Poss. 14 25.9 V -0.7 d 0.8 V 0.6 d 0.7 V 2.6 d 0.1 V 2.6 d 0.1 Saturn 170 31.4 3 06 
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Twilight Moonrise 
SUN MOON lot. Sunrise 

Nout. Civil 12 13 14 15 
G.M.T. 

d h h h m h h m h m h G.H.A. Dec. G.H.A. V Dec. H.P. . m m m m 

d h ' . ' < ' 
N 72 06 23 07 44 09 06 08 39 D D (7 . ' . 

12: 176 25.7 S13 47.3 86 28.5 8.3 Nl4 26.7 8.7 59.0 N 70 06 21 07 33 08 44 09 14 09 08 08 54 D 

191 25.7 46.5 100 55.8 8.3 14 35.4 8.7 59.0 68 06 18 07 24 08 27 09 40 09 49 10 10 10 58 
02 206 25.7 45.7 115 23.l 8.3 14 44.l 8.6 59.0 66 06 16 07 17 08 13 10 00 10 17 10 48 11 39 
03 221 25.7 .. 44.8 129 50.4 8.2 14 52.7 8.4 59.0 64 06 14 07 10 08 02 10 16 10 39 11 15 12 07 
04 236 25.7 44.0 144 17.6 8.2 15 01.l 8.4 59.0 62 06 12 07 05 07 52 10 29 10 57 11 35 12 28 
05 251 25.7 43.2 158 44.8 8.2 15 09.5 8.3 59.0 60 06 11 07 00 07 44 10 40 11 11 11 52 12 46 

06 266 25.7 S13 42.3 173 12.0 8.1 Nl5 17.8 8.2 59.0 N 58 06 09 06 55 07 37 10 50 11 24 12 06 13 00 
07 281 25.7 41.5 187 39.l 8.1 15 26.0 8.1 59.0 56 06 07 06 51 07 30 10 59 11 34 12 19 13 13 

T 08 296 25.7 40.7 202 06.2 8.1 15 34.1 8.0 59.0 54 06 06 06 47 07 24 11 07 11 44 12 29 13 24 
H 09 311 25.7 .. 39.9 216 33.3 8.0 15 42.1 7.9 58.9 52 06 04 06 44 07 19 11 14 11 52 12 39 13 34 
u 10 326 25.7 39.0 231 00.3 8.0 15 50.0 7.8 58.9 50 06 03 06 41 07 14 11 20 12 00 12 47 13 42 
R 11 341 25.7 38.2 245 27.3 8.0 15 57.8 7.7 58.9 45 05 59 06 34 07 04 11 34 12 16 13 OS 14 01 

s 12 356 25.7 S13 37.4 259 54.3 7.9 Nl6 05.5 7.6 58.9 N 40 05 56 06 28 06 56 11 45 12 30 13 20 14 16 
D 13 11 25.7 36.5 274 21.2 7.9 16 13.l 7.5 58.9 35 05 531 06 22 06 48 11 54 12 41 13 33 14 28 
A 14 26 25.8 35.7 288 48.l 7.9 16 20.6 7.4 58.9 30 05 49 t 06 17 06 42 12 03 12 51 13 44 14 39 
y 15 41 25.8 .. 34.9 303 15.0 7.9 16 28.0 7.3 58.9 20 05 421 06 08 06 30 12 18 13 09 14 02 14 58 

16 56 25.8 34.0 317 41.9 7.8 16 35.3 7.2 58.8 N 10 05 34 05 59 06 20 12 30 13 24 14 19 15 15 
17 71 25.8 33.2 332 08.7 7.8 16 42.5 7.1 58.8 0 05 25 05 50 06 11 12 43 13 38 14 34 15 30 

18 86 25.8 S13 32.3 346 35.5 7.8 Nl6 49.6 7.0 58.8 S 10 OS 14 05 40 06 01 12 55 13 52 14 50 15 46 
19 101 25.8 31.5 l 02.3 7.7 16 56.6 6.9 58.8 20 05 01 05 28 05 51 13 08 14 08 15 06 16 02 
20 116 25.8 30.7 15 29.0 7.7 17 03.5 6.7 58.8 30 04 44 05 14 05 39 13 23 14 25 15 25 16 21 
21 131 25.8 .. 29.8 29 55.7 7.7 17 10.2 6.7 58.8 35 04 33 05 05 05 32 13 32 14 36 15 36 16 33 
22 146 25.8 29.0 44 22.4 7 7 17 16.9 6.5 58.8 40 04 20 04 55 05 24 13 42 14 48 15 49 16 45 
23 161 25.9 28.2 58 49.l 7.6 17 23.4 6.5 58.7 45 04 03 04 42 05 14 13 54 15 01 16 04 11 00 

13: 176 25.9 S13 27.3 73 15.7 7.6 Nl7 29.9 6.3 58.7 s 50 03 42 04 27 05 03 14 08 15 19 16 23 17 19 
191 25.9 26.5 87 42.3 7.6 17 36.2 6.2 58.7 52 03 31 04 20 04 57 14 15 15 27 16 32 17 2l 

02 206 25.9 25.6 102 08.9 7.5 17 42.4 6.1 58.7 54 03 19 04 11 04 52 14 22 15 36 16 41 17 37 
03 221 25.9 .. 24.8 116 35.4 7.5 17 48.5 6.0 58.7 56 03 05 04 02 04 45 14 31 15 46 16 52 17 48 
04 236 25.9 24.0 131 01.9 7.5 17 54.5 5.9 58.7 58 02 47 03 51 04 38 14 40 15 57 17 05 18 01 
05 251 25.9 23.l 145 28.4 7.5 18 00.4 5.8 58.7 S 60 02 25 03 39 04 29 14 51 16 11 17 20 18 15 

06 266 26.0 S13 22.3 159 54.9 7.5 NIB 06.2 5.7 58.6 Twilight Moonset 
07 281 26.0 21.4 174 21.4 7.4 18 11.9 5.5 58.6 lot. Sunset 
08 296 26.0 20.6 188 47.8 7.4 18 17.4 5.4 58.6 Civil Nout. 12 13 14 15 

F 09 311 26.0 .. 19.8 203 14.2 7.4 18 22.8 5.3 58.6 
R 10 326 26.0 18.9 217 40.6 7.4 18 28.l 5.2 58.6 . h m h m h m h m h m h m h m 

I 11 341 26.0 18.l 232 07.0 7.3 18 33.3 5.1 58.6 N 72 15 24 16 46 18 07 04 02 D D D 

D 12 356 26.l S13 17.2 246 33.3 7.4 Nl8 38.4 5.0 58.6 N 70 15 46 16 57 18 10 03 28 05 30 07 41 D 
A 13 11 26.1 16.4 260 59.7 7.3 18 43.4 4.8 58.5 68 16 03 17 06 18 12 03 03 04 49 06 25 07 35 
y 14 26 26.1 15.5 275 26.0 7.3 18 48.2 4.7 58.5 66 16 17 17 13 18 14 02 44 04 21 05 47 06 54 

15 41 26.l .. 14.7 289 52.3 7.3 18 52.9 4.6 58.5 64 16 28 17 20 18 16 02 29 04 00 05 21 06 26 
16 56 26.1 13.9 304 18.6 7.2 18 57.5 4.5 58.5 62 16 37 17 25 18 17 02 16 03 43 05 01 06 04 
17 71 26.l 13.0 318 44.8 7.3 19 02.0 4.4 58.5 60 16 46 17 30 18 19 02 06 03 29 04 44 05 46 

18 86 26.2 S13 12.2 333 11.l 1.2 Nl9 06.4 4.2 58.5 N 58 16 53 17 34 18 21 01 57 03 17 04 30 05 32 
19 101 26.2 11.3 347 37.3 7.2 19 10.6 4.2 58.5 56 16 59 17 38 18 22 01 48 03 06 04 18 05 19 
20 116 26.2 10.5 2 03.5 7.2 19 14.8 4.0 58.4 54 17 05 17 42 18 24 01 41 02 57 04 07 05 08 
21 131 26.2 .. 09.6 16 29.7 7.2 19 18.8 3.9 58.4 52 17 10 17 45 18 25 01 35 02 49 03 58 04 59 
22 146 26.2 08.8 30 55.9 7.2 19 22.7 3.7 58.4 50 17 15 17 48 18 26 01 29 02 42 03 50 04 50 
23 161 26.3 07.9 45 22.1 7.2 19 26.4 3.7 58.4 45 17 25 17 55 18 30 01 17 02 26 03 32 04 31 

14~ 176 26.3 S13 07.1 59 48.3 7.1 Nl9 30.1 3.5 58.4 N 40 17 33 18 01 18 33 01 06 02 13 03 17 04 16 
191 26.3 06.2 74 14.4 7.2 19 33.6 3.4 58.4 35 17 41 18 07 18 36 00 57 02 02 03 05 04 04 

02 206 26.3 05.4 88 40.6 7.1 19 37.0 3.3 58.3 30 17 47 18 12 18 40 00 50 01 53 02 54 03 52 
03 221 26.4 .. 04.6 103 06.7 7.2 19 40.3 3.1 58.3 20 17 58 18 21 18 47 00 36 01 37 02 36 03 33 
04 236 26.4 03.7 117 32.9 7.1 19 43.4 3.0 58.3 N 10 18 08 18 30 18 55 00 25 01 22 02 20 03 17 
05 251 26.4 02.9 131 59.0 7.1 19 46.4 2.9 58.3 0 18 18 18 39 19 04 00 14 01 09 02 05 03 01 
06 266 26.4 S13 02.0 146 25.1 7.2 Nl9 49.3 2.8 58.3 S 10 18 27 18 49 19 14 00 03 00 56 01 50 02 46 
07 281 26.4 01.2 160 51.3 7.1 19 52.l 2.7 58.3 20 18 37 19 00 19 27 24 41 00 41 01 34 02 29 

s 08 296 26.5 13 00.3 175 17.4 7.1 19 54.8 2.5 58.2 30 18 49 19 14 19 44 24 25 00 25 01 16 02 10 
A 09 311 26.5 12 59.5 189 43.5 7.1 19 57.3 2.4 58.2 35 18 56 19 23 19 55 24 16 00 16 01 05 01 58 
T 10 326 26.5 58.6 204 09.6 7.1 19 59.7 2.3 58.2 40 19 04 19 33 20 08 24 05 00 05 00 53 01 46 
u 11 341 26.5 57.8 218 35.7 7.2 20 02.0 2.1 58.2 45 19 13 19 45 20 24 23 52 24 38 00 38 01 30 
R 12 356 26.6 S12 56.9 233 01.9 7.1 N20 04.l 2.1 58.2 S 50 19 25 20 00 20 45 23 37 24 21 00 21 01 12 
D 13 11 26.6 56.1 247 28.0 7.1 20 06.2 1.9 58.2 52 19 30 20 07 20 55 23 30 24 12 00 12 01 03 
A 14 26 26.6 55.2 261 54.1 7.1 20 08.l 1.8 58.1 54 19 36 20 16 .!l 07 23 22 24 03 00 03 00 53 
y 15 41 26.6 .. 54.3 276 20.2 7.2 20 09.9 1.6 58.l 56 19 42 20 25 21 21 23 13 23 53 24 42 00 42 

16 56 26.7 53.5 290 46.4 7.1 20 11.5 l.S 58.1 58 19 49 20 35 21 38 23 03 23 41 24 29 00 29 
17 71 26.7 52.6 305 12.5 7.2 20 13.0 1.5 58.l S 60 19 57 20 47 21 59 22 52 23 27 24 14 00 14 
18 86 26. 7 S12 51.8 319 38.7 7.1 N20 14.5 1.2 58.l SUN MOON 19 101 26.7 50.9 334 04.8 7.2 20 15.7 1.2 58.1 

Eqn. of Time Mer. Mer. Poss. 20 116 26.8 50.1 348 31.0 7.2 20 16.9 1.0 58.0 Doy Age Phase 
21 131 26.8 .. 49.2 2 57.2 7.1 20 17.9 0.9 58.0 oo• 12· Po.,.. Upper lower 
22 146 26.8 48.4 17 23.3 7.2 20 18.8 0.8 58.0 m • m . h m h m h m d 

23 161 26.9 47.5 31 49.5 7.3 20 19.6 0.7 58.0 12 14 17 14 17 12 14 18 56 06 28 08 
13 14 17 14 16 12 14 19 51 07 23 09 0 s.o. 16.2 d 0.8 S.D. 16.0 16.0 15.9 14 14 15 14 14 12 14 20 48 08 20 10 



40 FEBRUARY 15, 16, 17 (SUN., MON., TUES.) 

ARIES VENUS -3.4 MARS +1.4 JUPITER -1.9 SATURN +0.8 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. O.c. G.H.A. O.c. Nom• S.H.A. Dec. 
d h . ' . ' . ' . ' . ' . ' . ' . ' . ' . ' . ' 1500 144 54.7 188 43.l S17 41.8 166 24.9 S10 06.l 315 25.5 S 2 27.2 315 30.8 S 1 16.0 Acamar 315 37.1 540 23.2 

01 159 57.l 203 42.4 40.9 181 25.5 05.4 330 28.1 27.l 330 33.3 16.0 Achernar 335 45.4 S57 20.3 
02 174 59.6 218 41.7 40.l 196 26.l 04.7 345 30.7 27.0 345 35.9 15.9 Acrux 173 36.3 562 59.5 
03 190 02.1 233 41.0 .. 39.3 211 26.7 .. 03.9 0 33.3 .. 27.0 0 38.5 .. 15.9 Adhara 255 31.6 S28 57.0 
04 205 04.5 248 40.3 38.5 226 27.4 03.2 15 35.9 26.9 15 41.0 15.8 Aldebaran 291 17.6 Nl6 28.2 
05 220 07.0 263 39.6 37.6 241 28.0 02.4 30 38.5 u.,.8 30 43.6 15.8 
06 23!> 09.5 278 38.9 S17 36.8 256 28.6 S10 01.7 45 41.1 S 2 26.7 45 46.2 S l 15.7 !Alioth 166 41.9 N56 03.6 
07 250 11.9 293 38.2 36.0 271 29.2 00.9 60 43.7 26.7 60 48.7 15.6 Alkaid 153 18.0 N49 24.3 
08 265 14.4 308 37.5 35.l 286 29.8 10 00.2 75 46.4 26.6 75 51.3 15.6 [Al No'ir 28 15.1 547 03.3 

s 09 280 16.9 323 36.8 .. 34.3 301 30.4 9 59.4 90 49.0 .. 26.5 90 53.9 .. 15.5 [Alnilam 276 11.2 S 1 13.0 
u 10 295 19.3 338 36.l 33.5 316 31.0 58.7 105 51.6 26.5 105 56.5 15.5 [Alphard 218 20.0 S 8 34.7 
N 11 310 21.8 353 35.4 32.6 331 31.6 58.0 120 54.2 26.4 120 59.0 15.4 
D 12 325 24.2 8 34.7 S17 31.8 346 32.2 S 9 57.2 135 56.8 S 2 26.3 136 01.6 S 1 15.4 Alphecca 126 31. 9 N26 46.5 
A 13 340 26.7 23 34.0 31.0 l 32.8 56.5 150 59.4 26.2 151 04.2 15.3 Alpheratz 358 09.3 N28 59.l 
y 14 355 29.2 38 33.3 30.l 16 33.4 55.7 166 02.0 26.2 166 06.7 15.3 Altair 62 32.5 N 8 49.0 

15 10 31.6 53 32.6 .. 29.3 31 34.0 .. 55.0 181 04.7 .. 26.l 181 09.3 .. 15.2 Ankao 353 40.3 S42 24.8 
16 25 34.1 68 31.9 28.5 46 34.7 54.2 196 07.3 26.0 196 11.9 15.2 Antares 112 56.6 S26 23.3 
17 40 36.6 83 31.3 27.6 61 35.3 53.5 211 09.9 25.9 211 14.4 15.1 
18 55 39.0 98 30.6 S17 26.8 76 35.9 S 9 52.7 226 12.5 S 2 25.9 226 17.0 S 1 15.0 Arcturus 146 18.1 Nl9 16.7 
19 70 41.5 113 29,9 25.9 91 36.5 52.0 241 15.1 25.8 241 19.6 15.0 Atria 108 20.7 S68 59.3 
20 85 44.0 128 29.2 25.l 106 37.l 51.2 256 17.7 25.7 256 22.l 14.9 Avior 234 27.5 S59 27.1 
21 100 46.4 143 28.5 .. 24.3 121 37.7 .. 50.5 271 20.4 . . 25.6 271 24.7 .. 14.9 Bellatrix 278 58.3 N 6 19.8 
22 115 48.9 158 27.8 23.4 136 38.3 49.7 286 23.0 25.6 286 27.3 14.8 Betelgeuse 271 27.8 N 7 24.l 
23 130 51.4 173 27.l 22.6 151 38.9 49.0 301 25.6 25.5 301 29.8 14.8 

1600 145 53.8 188 26.4 S17 21.7 166 39.5 S 9 48.3 316 28.2 S 2 25.4 316 32.4 S 1 14.7 Canopus 264 06.7 S52 41.4 
01 160 56.3 203 25.7 20.9 181 40.l 47.5 331 30.8 25.3 331 35.0 14.7 Capella 281 10.7 N45 58.8 
02 175 58.7 218 25.0 20.0 196 40.7 46.8 346 33.4 25.2 346 37.5 14.6 Deneb 49 48.7 N45 12.6 
03 191 01.2 233 24.4 .. 19.2 211 41.4 .. 46.0 1 36.l .. 25.2 1 40.1 . . 14.5 Denebola 182 58.5 Nl4 40.6 
04 206 03.7 248 23.7 18.3 226 42.0 45.3 16 38.7 25.1 16 42.7 14.5 Diphda 349 20.8 S18 05.7 
05 221 06.l 263 23.0 17.5 241 42.6 44.5 31 41.3 25.0 31 45.3 14.4 
06 236 08.6 278 22.3 S17 16.6 256 43.2 S 9 43.8 46 43.9 S 2 24.9 46 47.8 S l 14.4 Dubhe 194 21.2 N61 51.l 
07 251 11.l 293 21.6 15.8 271 43.8 43.0 61 46.5 24.9 61 50.4 14.3 Elnath 278 43.6 N28 35.5 
08 266 13.5 308 20.9 14.9 286 44.4 42.3 76 49.2 24.8 76 53.0 14.3 Eltanin 90 57.9 N51 29.3 

M 09 281 16.0 323 20.2 .. 14.l 301 45.0 .. 41.5 91 51.8 .. 24.7 91 55.5 .. 14.2 Enif 34 11.6 N 9 47.2 
0 10 296 18.5 338 19.6 13.2 316 45.6 40.8 106 54.4 24.6 106 58.1 14.2 Fomalhaut 15 51.4 S29 43.6 
N 11 311 20.9 353 18.9 12.4 331 46.2 40.0 121 57.0 24.6 122 00.7 14.l 
D 12 326 23.4 8 18.2 S17 11.5 346 46.9 S 9 39.3 136 59.6 S 2 24.5 137 03.3 S l 14.0 Gacrux 172 28.0 S57 00.2 
A 13 341 25.9 23 17.5 10.7 1 47.5 38.5 152 02.3 24.4 152 05.8 14.0 Gienah 176 17.4 S17 26.2 
y 14 356 28.3 38 16.8 09.8 16 48.l 37.8 167 04.9 24.3 167 08.4 13.9 Hadar 149 22.6 S60 16.6 

15 11 30.8 53 16.1 .. 08.9 31 48.7 .. 37.0 182 07.5 .. 24.3 182 11.0 .. 13.9 Hamal 328 28.7 N23 22.3 
16 26 33.2 68 15.5 08.l 46 49.3 36.3 197 10.l 24.2 197 13.5 13.8 Kaus Aust. 84 16.7 S34 23.6 
17 41 35.7 83 14.8 07.2 61 49.9 35.5 212 12.7 24.1 212 16.l 13.8 
18 56 38.2 98 14.l S17 06.4 76 50.5 S 9 34.8 227 15.4 S 2 24.0 227 18.7 S l 13.7 Kochab 137 18.8 N74 13.7 
19 71 40.6 113 13.4 05.5 91 51.2 34.0 242 18.0 23.9 242 21.3 13.7 Markab 14 03.2 Nl5 06.1 
20 86 43.1 128 12.7 04.6 106 51.8 33.3 257 20.6 23.9 257 23.8 13.6 Menkar 314 40.9 N 4 00.8 
21 101 45.6 143 12.l .. 03.8 121 52.4 .. 32.5 272 23.2 .. 23.8 272 26.4 . . 13.5 Menkent 148 36.5 S36 16.5 
22 116 48.0 158 11.4 02.9 136 53.0 31.8 287 25.9 23.7 287 29.0 13.5 Miaplacidus 221 43.9 569 38.4 
23 131 50.5 173 10.7 02.1 151 53.6 31.0 302 28.5 23.6 302 31.5 13.4 

1100 146 53.0 188 10.0 S17 01.2 166 54.2 S 9'30.3 317 31.1 S 2 23.6 317 34.l S 1 13.4 Mirfak 309 15.7 N49 47.8 
01 161 55.4 203 09.3 17 00.3 181 54.8 29.5 332 33.7 23.5 332 36.7 13.3 Nunki 76 29.l S26 19.2 
02 176 57.9 218 08.7 16 59.5 196 55.4 28.8 347 36.4 23.4 347 39.3 13.3 Peacock 53 58.5 S56 47.7 
03 192 00.3 233 08.0 .. 58.6 211 56.1 .. 28.0 2 39.0 . . 23.3 2 41.8 .. 13.2 Pollux 243 57 .5 N28 04.3 
04 207 02.8 248 07.3 57.7 226 56.7 27.3 17 41.6 23.2 17 44.4 13.l Procyon 245 25.2 N 5 16.3 
05 222 05.3 263 06.6 56.9 241 57.3 26.5 32 44.2 23.2 32 47.0 13.1 

06 237 07.7 278 06.0 S16 56.0 256 57.9 S 9 25.8 47 46.9 S 2 23.1 47 49.6 S l 13.0 Rasalhague 96 29.5 Nl2 34.3 
07 252 10.2 293 05.3 55.l 271 58.5 25.0 62 49.5 23.0 62 52.l 13.0 Regulus 208 09.4 Nl2 03.5 

T 
08 267 12.7 308 04.6 54.2 286 59.1 24.3 77 52.l 22.9 77 54.7 12.9 Rigel 281 35.6 S 8 13.6 
09 282 15.1 323 04.0 .. 53.4 301 59.8 .. 23.5 92 54.7 .. 22.8 92 57.3 .. 12.9 Rigil Kent. 140 25.2 560 45.1 u 10 297 17.6 338 03.3 52.5 317 00.4 22.8 107 57.4 22.8 107 59.9 12.8 Sabik 102 40.9 S15 42.1 

E 11 312 20.l 353 02.6 51.6 332 01.0 22.0 123 00.0 22.7 123 02.4 12.7 
s 

12 327 22.5 8 01.9 S16 50.7 347 01.6 S 9 21.3 138 02.6 S 2 22.6 138 05.0 S 1 12.7 Schedar P.iO 09.l NS6 26.1 D 
A 13 342 25.0 23 01.3 49.9 2 02.2 20.5 153 05.2 22.5 153 07.6 12.6 Shaula 96 55.5 S37 05.3 

y 14 357 27.5 38 00.6 49.0 17 02.8 19.8 168 07.9 22.4 168 10.2 12.6 Sirius 258 55.2 S16 41.7 
15 12 29.9 52 59.9 .. 48.l 32 03.4 .. 19.0 183 10.5 .. 22.4 183 12.7 .. 12.5 Spica 158 57.0 SU 03.7 
16 27 32.4 67 59.3 47.2 47 04.l 18.2 198 13.1 22.3 198 15.3 12.5 Suhoil 223 10.1 543 21.5 
17 42 34.8 82 58.6 46.4 62 04.7 17.5 213 15.8 22.2 213 17.9 12.4 

18 57 37.3 97 57.9 S16 45.5 77 05.3 S 9 16.7 228 18.4 S 2 22.l 228 20.5 S l 12.3 Vega 80 55.9 N38 45.8 
19 72 39.8 112 57.3 44.6 92 05.9 16.0 243 21.0 22.0 243 23.0 12.3 Zuben'ubi 137 32.6 S15 57.7 
20 87 42.2 127 56.6 43.7 107 06.5 15.2 258 23.6 22.0 258 25.6 12.2 S.H.A. Mer. Pou. 
21 102 44.7 142 55.9 .. 42.8 122 07.l . . 14.5 273 26.3 .. 21.9 273 28.2 .. 12.2 . ' h .. 
22 117 47.2 157 55.3 41.9 ~J7 07.8 13.7 288 28.9 21.8 288 30.8 12.1 Venus 42 32.6 11 27 
23 132 49.6 172 54.6 41.1 152 08.4 13.0 303 31.5 21.7 303 33.3 12.1 Man 20 45.7 12 53 

h m Jupiter 170 34.4 2 54 
Mer Pass. 14 14.1 V -0.7 d 0.9 V 0.6 d 0.7 V 2.6 d 0.1 V 2.6 d 0.1 Saturn 170 38.6 2 53 



FEBRUARY 15, 16, 17 (SUN., MON., TUES.) 41 

Twilight Moonrise 
SUN MOON Lot. 

Civil 
Sunrise 

15 16 17 18 Nout. 
G.M.T. 

d h G.H.A. Dec. G.H.A. .,, Dec. H.P. . h m h m h m h m h m h m m 

d h u .. . .. N 72 06 11 07 30 08 48 D D 12 15 14 38 

15~ 176 26.9 S12 46.7 46 15.8 1.2 N20 20.3 0.5 58.0 N 70 06 09 07 21 08 29 CJ 11 17 13 17 15 08 
191 26.9 45.8 60 42.0 7.2 20 20.8 0.4 58.0 68 06 08 07 13 08 14 10 58 12 17 13 52 15 30 

02 206 26.9 44.9 75 08.2 7.3 20 21.2 0.3 57.9 66 06 07 07 07 08 02 11 39 12 51 14 17 15 47 
03 221 27.0 .. 44.1 89 34.5 7.3 20 21.5 0.1 57.9 64 06 06 07 01 07 52 12 07 13 16 14 36 16 01 
04 236 27.0 43.2 104 00.8 7.2 20 21.6 0.1 57.9 62 06 05 06 56 07 43 12 28 13 35 14 52 16 13 
05 251 27.0 42.4 118 27.0 7.4 20 21.7 0.1 57.9 60 06 03 06 52 07 36 12 46 13 51 15 05 16 23 

06 266 27 .1 S12 41.5 132 53.4 7.3 N20 21.6 0.3 57.9 N 58 06 02 06 48 07 29 13 00 14 05 15 16 16 31 
07 281 27.l 40.7 147 19.7 7.3 20 21.3 0.3 57.8 56 06 01 06 45 07 23 13 13 14 16 15 26 16 39 
08 296 27.l 39.8 161 46.0 7.4 20 21.0 0.5 57.8 54 06 00 06 41 07 18 13 24 14 27 15 35 16 45 

s 09 311 27.2 .. 38.9 176 12.4 7.4 20 20.5 0.6 57.8 52 05 59 06 39 07 13 13 34 14 36 15 42 16 51 
u 10 326 27.2 38.l 190 38.8 7.5 20 19.9 0.7 57.8 50 05 58 06 36 07 09 13 42 14 44 15 49 16 57 
N 11 341 27.2 37.2 205 05.3 7.4 20 19.2 0.8 57.8 45 05 55 06 30 07 00 14 01 15 01 16 04 17 09 

0 12 356 27.3 S12 36.4 219 31.7 7.5 N20 18.4 1.0 57.8 N 40 05 53 06 24 06 52 14 16 15 15 16 16 17 18 
A 13 11 27.3 35.5 233 58.2 7.5 20 17.4 1.0 57.7 35 05 50 06 19 06 45 14 28 15 27 16 27 17 27 
y 14 26 27.3 34.6 248 24.7 7.5 20 16.4 1.2 57.7 30 05 47 06 15 06 39 14 39 15 37 16 36 17 34 

15 41 27.4 .. 33.8 262 51.2 7.6 20 15.2 1.3 57.7 20 05 40 06 06 06 29 14 58 15 55 16 51 17 46 
16 56 27.4 32.9 277 17.8 7.6 20 13.9 1.5 57.7 N 10 05 33 05 58 06 20 15 15 16 10 17 05 17 57 
17 71 27.4 32.1 291 44.4 7.6 20 12.4 1.6 57.7 0 05 25 05 50 06 11 15 30 16 25 17 18 18 07 

18 86 27.5 S12 31.2 306 11.0 7.7 N20 10.8 1.6 57.6 S 10 05 15 05 40 06 02 15 46 16 40 17 30 18 18 
19 101 27.5 30.3 320 37.7 7.7 20 09.2 1.8 57.6 20 05 03 05 29 05 52 16 02 16 55 17 44 18 28 
20 116 27.5 29.5 335 04.4 7.7 20 07.4 2.0 57.6 30 04 47 05 16 05 41 16 21 17 13 17 59 18 41 
21 131 27.6 .. 28.6 349 31.1 7.8 20 05.4 2.0 57.6 35 04 36 05 08 05 35 16 33 17 23 18 08 18 48 
22 146 27.6 27.7 3 57.9 7.8 20 03.4 2.2 57.6 40 04 24 04 59 05 27 16 45 17 35 18 18 18 56 
23 161 27.6 26.9 18 24.7 7.8 20 01.2 2.2 57.6 45 04 09 04 47 05 19 17 00 17 49 18 30 19 05 

16: 176 27.7 S12 26.0 32 51.5 7.9 Nl9 59.0 2.4 57.5 s 50 03 49 04 33 05 08 17 19 18 06 18 45 19 17 
191 27.7 25.l 47 18.4 7.9 19 56.6 2.5 57.5 52 03 39 04 26 05 03 17 27 18 14 18 51 19 22 

02 206 27.8 24.3 61 45.3 8.0 19 54.l 2.7 57.5 54 03 28 04 18 04 58 17 37 18 23 18 59 19 28 
03 221 27.8 .. 23.4 76 12.3 8.0 19 51.4 2.7 57.5 56 03 14 04 10 04 52 17 48 18 32 19 07 19 34 
04 236 27.8 22.5 90 39.3 8.0 19 48.7 2.8 57.5 58 02 59 04 00 04 45 18 01 18 44 19 16 19 41 
05 251 27.9 21.7 105 06.3 8.1 19 45.9 3.0 57.4 S 60 02 39 03 48 04 37 18 15 18 57 19 27 19 49 

06 266 27.9 S12 20.8 119 33.4 8.1 Nl9 42.9 3.1 57.4 Twilight Moonset 
07 281 27.9 20.0 134 00.5 8.2 19 39.8 3.2 57.4 lat. Sunset 
08 296 28.0 19.l 148 27.7 8.2 19 36.6 3.3 57.4 Civil Nout. 15 16 17 18 

M 09 311 28.0 .. 18.2 162 54.9 8.3 19 33.3 3.4 57.4 
o 10 326 28.l 17.3 177 22.2 8.3 19 29.9 3.6 57.3 . h m h m h m h m h m h m h m 

N 11 341 28.l 16.5 191 49.5 8.3 19 26.3 3.6 57.3 N 72 15 42 17 00 18 20 CJ CJ 10 04 09 27 

O 12 356 28.l S12 15.6 206 16.8 8.4 Nl9 22.7 3.8 57.3 N 70 16 00 17 09 18 21 CJ 09 11 09 02 08 56 
A 13 11 28.2 14.7 220 44.2 8.5 19 18.9 3.8 57.3 68 16 15 17 16 18 22 07 35 08 11 08 26 08 33 
Y 14 26 28.2 13.9 235 11.7 8.5 19 15.1 4.0 57.3 66 16 27 17 23 18 23 06 54 07 36 08 00 08 15 

15 41 28.3 .. 13.0 249 39.2 8.5 19 11.l 4.1 57.2 64 16 38 17 28 18 24 06 26 07 11 07 40 08 00 
16 56 28.3 12.1 264 06.7 8.6 19 07.0 4.2 57.2 62 16 46 17 33 18 25 06 04 06 51 07 24 07 47 
17 71 28.3 11.3 278 34.3 8.7 19 02.8 4.2 57.2 60 16 54 17 37 18 26 05 46 06 35 07 11 07 37 

18 86 28.4 S12 10.4 293 02.0 8.7 Nl8 58.6 4.4 57.2 N 58 17 00 17 41 18 27 05 32 06 21 06 59 07 28 
19 101 28.4 09.5 307 29.7 8.8 18 54.2 4.6 57.2 56 17 06 17 45 18 28 05 19 06 09 06 49 07 19 
20 116 28.5 08.7 321 57.5 8.8 18 49.6 4.6 57.l 54 17 11 17 48 18 29 05 08 05 59 06 40 07 12 
21 131 28.5 .. 07.8 336 25.3 8.8 18 45.0 4.7 57.1 52 17 16 17 51 18 30 04 59 05 50 06 32 07 06 
22 146 28.6 06.9 350 53.l 9.0 18 40.3 4.8 57.l 50 17 20 17 53 18 31 04 50 05 41 06 24 07 00 
23 161 28.6 06.0 5 21.1 8.9 18 35.5 4.9 57.l 45 17 29 17 59 18 34 04 31 05 24 06 09 06 47 

17~ 176 28.6 S12 05.2 19 49.0 9.1 Nl8 30.6 5.0 57.1 N 40 17 37 18 05 18 36 04 16 05 09 05 56 06 36 
191 28.7 04.3 34 17.l 9.1 18 25.6 5.1 57.0 35 17 44 18 09 18 39 04 04 04 57 05 45 06 27 

02 206 28.7 03.4 48 45.2 9.1 18 20.5 5.2 57.0 30 17 49 18 14 18 42 03 52 04 46 05 35 06 19 
03 221 28.8 .. 02.5 63 13.3 9.2 18 15.3 5.4 57.0 20 18 00 18 22 18 48 03 33 04 28 05 19 06 05 
04 236 28.8 01.7 77 41.5 9.3 18 09.9 5.4 57.0 N 10 18 09 18 30 18 55 03 17 04 12 05 04 05 53 
05 251 28.9 12 00.8 92 09.8 9.3 18 04.5 5.5 57.0 0 18 18 18 39 19 03 03 01 03 57 04 50 05 42 
06 266 28.9 S11 59.9 106 38.1 9.4 Nl7 59.0 5.6 56.9 S 10 18 26 18 48 19 13 02 46 03 42 04 37 05 30 
07 281 29.0 59.0 121 06.5 9.4 17 53.4 5.7 56.9 20 18 36 18 58 19 25 02 29 03 25 04 22 05 18 

T 
08 296 29.0 58.2 135 34.9 9.5 17 47.7 5.8 56.9 30 18 47 19 12 19 41 02 10 03 07 04 05 05 04 
09 311 29.1 .. 57.3 150 03.4 9.6 17 41.9 5.8 56.9 35 18 53 19 19 19 51 01 58 02 56 03 55 04 55 u 10 326 29.l 56.4 164 32.0 9.6 17 36.l 6.0 56.9 40 19 00 19 29 20 03 01 46 02 43 03 44 04 46 

E 11 341 29.2 55.5 179 00.6 9.7 17 30.l 6.1 56.8 45 19 09 19 40 20 18 01 30 02 28 03 31 04 35 s 
12 356 29.2 S11 54.7 S 50 0 193 29.3 9.7 N17 24.0 6.2 56.8 19 19 19 54 20 38 01 12 02 10 03 14 04 21 

A 13 11 29.2 53.8 207 58.0 9.8 17 17.8 6.2 56.8 52 19 24 20 01 20 48 01 03 02 02 03 07 04 15 

y 14 26 29.3 52.9 222 26.8 9.9 17 11.6 6.3 56.8 54 19 29 20 08 20 59 00 53 01 52 02 58 04 08 
15 41 29.3 .. 52.0 236 55.7 9.9 17 05.3 6.5 56.8 56 19 35 20 17 21 11 00 42 01 41 02 48 04 00 
16 56 29.4 51.2 251 24.6 10.0 16 58.'8 6.5 56.7 58 19 42 20 26 21 27 00 29 OJ ?9 02 J7 03 SI 
17 71 29.4 50.3 265 53.6 10.0 16 52.3 6.6 56.7 S 60 19 49 20 38 21 46 00 14 01 14 02 25 03 4) 

18 86 29.5 S11 49.4 280 22.6 10.1 Nl6 45.7 6.7 56.7 SUN MOON 19 101 29.5 48.5 294 51.7 10.2 16 39.0 6.7 56.7 
20 116 29.6 47.6 309 20. 9 10.) 16 32.3 6.9 56.6 Day 

Eqn. of Time Mer. Mer. Poss. 
Phase 

21 131 29.6 .. 46.8 323 50.2 10.3 16 25.4 6.9 56.6 oo· 12' PaS1. Upper lower 
Ag• 

22 146 29.7 45.9 338 19.5 10.3 16 18.5 7.0 56.6 m ' "' . h m h m h m d 

23 161 29.7 45.0 352 48.8 10.4 16 11.5 7.1 56.6 15 14 13 14 11 12 14 21 44 09 16 11 
16 14 09 14 08 12 14 22 38 10 11 12 0 s.o. 16.2 d 0.9 s.o. 15.7 15.6 15.5 17 14 05 14 03 12 14 23 30 11 04 13 



42 FEBRUARY 18, 19, 20 (WED., THURS., FRI.) 

ARIES VENUS -3.4 MARS +1.4 JUPITER -1.9 SATURN +0.8 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec, 
d " 0 . , . , . , . , . , . , . . . . 

18~ 147 52.1 187 53.9 S16 40.2 167 09.0 S 9 12.2 318 34.2 S 2 21.6 318 35.9 S 1 12.0 Acamar 315 37.1 S40 23.2 
162 54.6 202 53.3 39.3 182 09.6 11.5 333 36.8 21.6 333 38.5 11.9 Achernar 335 45.4 S57 20.3 

02 177 57.0 217 52.6 38.4 197 10.2 10.7 348 39.4 21.5 348 41.l 11.9 Acrux 173 36.3 S62 59.5 
03 192 59.5 232 51.9 .. 37.5 212 10.9 .. 10.0 3 42.1 . . 21.4 3 43.6 .. 11.8 Adhara 255 31.6 S28 57.0 
04 208 02.0 247 51.3 36.6 227 11.5 09.2 18 44.7 21.3 18 46.2 11.8 Aldebaran 291 17.6 Nl6 28.2 
05 223 04.4 262 50.6 35.7 242 12.1 08.4 33 47.3 21.2 33 48.8 11.7 
06 238 06.9 277 50.0 S16 34.9 257 12.7 S 9 07.7 48 49.9 S 2 21.2 48 51.4 S 1 11.6 Alioth 166 41.9 N56 03.6 

W 07 253 09.3 292 49.3 34.0 272 13.3 06.9 63 52.6 21.1 63 53.9 11.6 Alkaid 153 18.0 N49 24.3 
E 08 268 11.8 307 48.6 33.1 287 13.9 06.2 78 55.2 21.0 78 56.5 11.5 Al Na'ir 28 15.0 547 03.3 

0 
09 283 14.3 322 48.0 .. 32.2 302 14.6 .. 05.4 93 57.8 .. 20.9 93 59.1 . . 11.5 Alnilam 276 11.2 S 1 13.0 

N 10 298 16.7 337 47.3 31.3 317 15.2 04.7 109 00.5 20.8 109 01.7 11.4 Alphard 218 20.0 S 8 34.7 
11 313 19.2 352 46.6 30.4 332 15.8 03.9 124 03.l 20.7 124 04.3 11.4 

E 
12 328 21.7 7 46.0 S16 29.5 347 16.4 S 9 03.2 139 05.7 S 2 20.7 139 06.8 S Alphecca 126 31.8 N26 46.5 s 1 11.3 

D 13 343 24.1 22 45.3 28.6 2 17.0 02.4 154 08.4 20.6 154 09.4 11.2 Alpheratz 358 09.3 N28 59.l 

A 
14 358 26.6 37 44.7 27.7 17 17.7 01.6 169 11.0 20.5 169 12.0 11.2 Altair 62 32.5 N 8 49.0 

y 15 13 29.1 52 44.0 .. 26.8 32 18.3 .. 00.9 184 13.6 .. 20.4 184 14.6 .. 11.1 Ankaa 353 40.3 542 24.8 
16 78 31.5 67 43.4 25.9 47 18.9 9 00.1 199 16.3 20.3 199 17.l 11.l Antares 112 56.5 S26 23.3 
17 43 34.0 82 42.7 25.0 62 19.5 8 59.4 214 18.9 20.2 214 19.7 11.0 
18 'JII 36.4 97 42.0 S16 24.l 77 20.l S 8 58.6 229 21.6 S 2 20.2 229 22.3 S l 10.9 Arcturus 146 18.l Nl9 16.7 
l9 73 38.9 112 41.4 23.2 92 20.8 57.9 244 24.2 20.l 244 24.9 10.9 Atria 108 20.7 568 59.3 
20 88 41.4 127 40.7 22.3 107 21.4 57.l 259 26.8 20.0 259 27.5 10.8 Avior 234 27.5 S59 27.1 
21 103 43.8 142 40.1 .. 21.4 122 22.0 .. 56.4 274 29.5 .. 19.9 274 30.0 . . 10.8 Bellatrix 278 58.3 N 6 19.8 
22 118 46.3 157 39.4 20.5 137 22.6 55.6 289 32.l 19.8 289 32.6 10.7 Betelgeuse 271 27.8 N 7 24.1 
23 133 48.8 172 38.8 19.6 152 23.2 54.8 304 34.7 19.7 304 35.2 10.7 

19 00 148 51.2 187 38.l S16 18.7 167 23.9 S 8 54.1 319 37.4 S 2 19.7 319 37.8 S l 10.6 Canopus 264 06.7 S52 41.5 
01 163 53.7 202 37.5 17.8 182 24.5 53.3 334 40.0 19.6 334 40.4 10.5 Capella 281 10.7 N45 58.8 
02 178 56.2 217 36.8 16.9 197 25.l 52.6 349 42.6 19.5 349 42.9 10.5 Deneb 49 48.7 N45 12.6 
03 193 58.6 232 36.2 .. 16.0 212 25.7 .. 51.8 4 45.3 .. 19.4 4 45.5 . . 10.4 Denebola 182 58.5 Nl4 40.6 
04 209 01.1 247 35.5 15.1 227 26.4 51.0 19 47.9 19.3 19 48.1 10.4 Diphda 349 20.8 S18 05.7 
05 224 03.6 262 34.9 14.2 242 27.0 50.3 34 50.6 19.2 34 50.7 10.3 
06 239 06.0 277 34.2 S16 13.3 257 27.6 S 8 49.5 49 53.2 S 2 19.2 49 53.2 S l 10.2 Dubhe 194 21.1 N61 51.1 
07 254 08.5 292 33.6 12.3 272 28.2 48.8 64 55.8 19.l 64 55.8 10.2 Elnath 278 43.6 N28 35.5 

T 08 269 10.9 307 32.9 11.4 287 28.8 48.0 79 58.5 19.0 79 58.4 10.l Eltanin 90 57.9 N51 29.2 
H 09 284 13.4 322 32.3 .. 10.5 302 29.5 .. 47.3 95 01.l .. 18.9 95 01.0 . . 10.1 Enif 34 11.6 N 9 47.1 
u 10 299 15.9 337 31.6 09.6 317 30.1 46.5 110 03.7 18.8 110 03.6 10.0 Fomalhaut 15 51.4 S29 43.5 
R 11 314 18.3 352 31.0 08.7 332 30.7 45.7 125 06.4 18.7 125 06.2 09.9 
s 12 329 20.8 7 30.3 S16 07.8 347 31.3 S 8 45.0 140 09.0 S 2 18.7 140 08.7 S l 09.9 Gacrux 172 27.9 S57 00.3 
D 13 344 23.3 22 29.7 06.9 2 32.0 44.2 155 11.7 18.6 155 11.3 09.8 Gienah 176 17.4 S17 26.2 
A 14 359 25.7 37 29.0 06.0 17 32.6 43.5 170 14.3 18.5 170 13.9 09.8 Hadar 149 22.6 560 16.7 
y 15 14 28.2 52 28.4 .. 05.0 32 33.2 .. 42.7 185 16.9 .. 18.4 185 16.5 . . 09.7 Hamal 328 28.7 N23 22.3 

16 29 30.7 67 27.8 04.l 47 33.8 41.9 200 19.6 18.3 200 19.1 09.6 Kaus Aust. 84 16.7 S34 23.6 
17 44 33.l 82 27.l 03.2 62 34.5 41.2 215 22.2 18.2 215 21.6 09.6 
18 59 35.6 97 26.5 S16 02.3 77 35.1 S 8 40.4 230 24.9 S 2 18.1 230 24.2 S l 09.5 Kochab 137 18.7 N74 13.7 
19 74 38.l 112 25.8 01.4 92 35.7 39.7 245 27.5 18.l 245 26.8 09.5 Markab 14 03.2 Nl5 06.1 
20 89 40.5 127 25.2 16 00.4 107 36.3 38.9 260 30.2 18.0 260 29.4 09.4 Menkar 314 40.9 N 4 00.8 
21 104 43.0 142 24.5 15 59.5 122 36.9 . . 38.1 275 32.8 .. 17.9 275 32.0 .. 09.3 Menkent 148 36.5 S36 16.5 
22 119 45.4 157 23.9 58.6 137 37.6 37.4 290 35.4 17.8 290 34.5 09.3 Miaplacidus 221 43.9 569 38.5 
23 134 47.9 172 23.3 57.7 152 38.2 36.6 305 38.1 17.7 305 37.1 09.2 

20~ 149 50.4 187 22.6 S15 56.8 167 38.8 S 8 35.9 320 40.7 S 2 17.6 320 39.7 S 1 09.2 Mirfak 309 15.7 N49 47.8 
164 52.8 202 22.0 55.8 182 39.4 35.1 335 43.4 17.5 335 42.3 09.l Nunki 76 29.1 S26 19.2 

02 179 55.3 217 21.3 54.9 197 40.l 34.3 350 46.0 17.5 350 44.9 09.0 Peacock 53 58.5 S56 47.7 
03 194 57.8 232 20.7 .. 54.0 212 40.7 .. 33.6 5 48.7 .. 17.4 5 47.5 .. 09.0 Pollux 243 57.5 N28 04.3 
04 210 00.2 247 20.1 53.l 227 41.3 32.8 20 51.3 17.3 20 50.0 08.9 Procyon 245 25.2 N 5 16.3 
05 225 02.7 262 19.4 52.1 242 41.9 32.1 35 53.9 17.2 35 52.6 08.9 
06 240 05.2 277 18.8 S15 51.2 257 42.6 S 8 31.3 50 56.6 S 2 17.1 50 55.2 S 1 08.8 Rasalhague 96 29.5 Nl2 34.3 
07 255 07.6 292 18.1 50.3 272 43.2 30.5 65 59.2 17.0 65 57.8 08.7 Regulus 208 09.4 Nl2 03.5 
08 270 10.1 307 17.5 49.3 287 43.8 29.8 81 01.9 16.9 81 00.4 08.7 Rigel 281 35.6 S B 13.6 

F 09 285 12.5 322 16.9 .. 48.4 302 44.5 .. 29.0 96 04.5 . . 16.9 96 03.0 .. 08.6 Rigil Kent. 140 25.2 560 45.1 
R 10 300 15.0 337 16.2 47.5 317 45.1 28.3 111 07.2 16.8 111 05.5 08.6 Sabik 102 40.9 S15 42.1 
I 11 315 17.5 352 15.6 46.6 332 45.7 27.5 126 09.8 16.7 126 08.l 08.5 
D 12 330 19.9 7 15.0 S15 45.6 347 46.3 S 8 26.7 141 12.5 S 2 16.6 141 10.7 S l 08.4 Schedar 350 09.1 N56 26.l 
A 13 345 22.4 22 14.3 44.7 2 47.0 26.0 156 15.l 16.5 156 13.3 08.4 Shaula 96 55.5 S37 05.3 
y 14 0 24.9 37 13.7 43.8 17 47.6 25.2 171 17.7 16.4 171 15.9 08.3 Sirius 258 55.2 S16 41.7 

15 15 27.3 52 13.1 .. 42.8 32 48.2 .. 24.4 186 20.4 .. 16.3 186 18.5 .. 08.3 Spica 158 57.0 S11 03.8 
16 30 29.8 67 12.4 41.9 47 48.8 23.7 201 23.0 16.2 201 21.1 08.2 Suhail 223 10.1 S43 21.5 
17 45 32.3 82 11.8 41.0 62 49.5 22.9 216 25.7 16.2 216 23.6 08.1 
18 60 34.7 97 11.2 S15 40.0 77 50.1 S 8 22.2 231 28.3 S 2 16.1 231 26.2 S l 08.l Vega 80 55.9 N38 45.8 
19 75 37.2 112 10.5 39.1 92 50.7 21.4 246 31.0 16.0 246 28.8 08.0 Zuben'ubi 137 32.6 S15 57.8 
20 90 39.7 127 09.9 38.1 107 51.3 20.6 261 33.6 15.9 261 31.4 07.9 S.HA Mer. PoH. 
21 105 42.l 142 09.3 .. 37.2 122 52.0 . . 19.9 276 36.3 .. 15.8 276 34.0 . . 07.9 . , h m 

22 120 44.6 157 08.7 36.3 137 52.6 19.1 291 38.9 15.7 291 36.6 07.8 Venua 38 46.9 11 30 
23 135 47.0 172 08.0 35.3 l!>, 53.2 18.3 306 41.6 15.6 306 39.1 07.8 Mara 18 32.6 12 50 

h m Jupiter 170 46.1 2 41 
\\c•1 I\,$;. 14 02.J I' 0.6 d 0.9 t' 0.6 d 0.8 V 2.6 d O.l V 2.6 d O.l Saturn 170 46.5 2 41 



FEBRUARY 18, 19, 20 (WED., THURS., FRI.) 43 

Twilight 
SUN MOON lat. 

Moonrise 
Naut. Civil Sunrise 18 19 20 21 

G.M.T.1--G-.H-.A-.--D-e_c_. -+-G-.H-_-A-. --V--D-ec-.--d--H.-P-. 1--.+-.;..;h=c,;.;.m-,--=h -'--m+-h-m-+-h=--m-r-....;;h ..;.....m-,----'h'-'--m-,--h..;.;...m_ 

N 72 05 58 07 16 08 31 14 38 
N 70 05 58 07 09 08 15 15 08 

68 05 57 07 02 08 02 15 30 
66 05 57 06 57 07 51 15 47 
64 05 57 06 52 07 42 16 01 
62 05 56 06 48 07 34 16 13 
60 05 56 06 44 07 27 16 23 

16 35 
16 52 
17 06 
17 17 
17 26 
17 34 
17 41 
17 47 
17 52 
17 56 
18 01 
18 04 
18 13 
18 20 
18 26 
18 31 
18 40 
18 47 
18 55 
19 02 
19 10 
19 19 
19 24 
19 30 
19 36 
19 44 
19 48 
19 52 
19 56 
20 01 
20 07 

18 23 
18 31 
18 39 
18 44 
18 49 
18 54 
18 58 
19 01 
19 04 
19 06 
19 09 
19 11 
19 16 

20 04 
20 07 
20 08 
20 IO 
20 11 
20 12 
20 13 

20 14 
20 14 
20 15 
20 16 
20 16 
20 17 

d h 

18~ 
02 
03 
04 
05 

06 
W 07 
E 08 

09 
D 10 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

19~ 
02 
03 
04 
05 

06 
07 

T 08 
H 09 
u 10 
R 11 
S 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

20~ 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

176 29.8 S11 44.l 
191 29.8 43.2 
206 29. 9 42.4 
221 30.0 · · 41.5 
236 30.0 40.6 
251 30.l 3'P 
266 30.1 S11 38.8 
281 30.2 38.0 
296 30.2 37.l 
311 30.3 · · 36.2 
326 30.3 35.3 
341 30.4 34.4 

356 30.4 S11 33.5 
11 30.5 32.7 
26 30.5 31.8 
41 30.6 · · 30.9 
56 30.7 30.0 
71 30.7 29.l 
86 30.8 S11 28.2 

101 30.8 27.3 
116 30. 9 26.5 
131 30.9 · · 25.6 
146 31.0 24.7 
161 31.1 23.8 
176 31.1 S11 22.9 
191 31.2 22.0 
206 31.2 21.l 
221 31.3 · · 20.2 
236 31.4 19.4 
251 31.4 18.5 

266 31.5 S11 17.6 
281 31.5 16. 7 
296 31.6 15.8 
311 31.7 · • 14.9 
326 31. 7 14.0 
341 31.8 13.l 

356 31.8 S11 12.2 
11 31.9 11.3 
26 32.0 10.4 
41 32.0 · · 09.6 
56 32.1 08.7 
71 32.2 07.8 

86 32.2 S11 06.9 
101 32.3 06.0 
116 32.4 05.1 
131 32.4 · · 04.2 
146 32.5 03.3 
161 32.5 02.4 

176 32.6 S11 01.5 
191 32.7 11 00.6 
206 32. 7 10 59.7 
221 32.8 · · 58.8 
236 32.9 57.9 
251 32.9 57.0 

266 33.0 S10 56.1 
281 33.l 55.2 
296 33.1 54.3 
311 33.2 · · 53.4 
326 33.3 52.5 
341 33.4 51.6 

356 33.4 S10 50.7 
11 33.5 49.8 
26 33.6 48.9 
41 33.6 · · 48.0 
56 33.7 47.l 
71 33.8 46.2 

86 33.8 S10 45.3 
101 33.9 44.4 
116 34.0 43.5 
131 34.l · • 42.6 
146 34.1 41.7 
161 34.2 40.8 

S.D. 16.2 d 0.9 

7 18.2 10.5 Nl6 04.4 7.2 56.6 
21 47.7 10.6 15 57.2 7.2 56.5 
36 17.3 10.6 15 50.0 7.4 56.5 
50 46.9 10.7 15 42.6 7.4 56.5 
65 16.6 10.7 15 35.2 7.5 56.5 
79 46.3 10.8 15 27 .7 7.5 56.5 

94 16.1 10.9 N15 20.2 7.6 56.4 
108 46.0 10.9 15 12.6 7.7 56.4 
123 15.9 11.0 15 04.9 7.8 56.4 
137 45.9 11.1 14 57.l 7.9 56.4 
152 16.0 11.1 14 49.2 7.9 56.3 
166 46.l 11.2 14 41.3 8.0 56.3 

181 16.3 11.2 Nl4 33.3 8.0 56.3 
195 46.5 l 1.3 14 25.3 8.1 56.3 
210 16.8 11.4 14 17 .2 8.2 56.3 
224 47.2 11.4 14 09.0 8.3 56.2 
239 17.6 11.5 14 00.7 8.3 56.2 
253 48.l ll.6 13 52.4 11.3 56.2 
268 18.7 ll.6 Nl3 44.l 8.5 .56.2 
282 49.3 ll.7 13 35.6 8.5 56.2 
297 20.0 11.7 13 27 .1 8.5 56.l 
311 50.7 11.9 13 18.6 8.7 56.1 
326 21.6 11.8 13 · 09.9 11.6 56.l 
340 .52.4 11.9 13 01.3 11.8 56.1 
355 23.3 12.0 Nl2 52.5 8.8 56.l 

9 54.3 12.l 12 43.7 8.8 56.0 
24 25.4 12.1 12 34. 9 8.9 56.0 
38 56.5 12.2 12 26.0 8.9 56.0 
53 27.7 12.2 12 17.1 9.1 56.0 
67 58.9 12.3 12 08.0 9.0 55.9 

N 58 05 55 06 41 07 22 16 31 
56 05 55 06 38 07 16 16 39 
54 05 54 06 35 07 12 16 45 
52 05 54 06 33 07 07 16 51 
50 05 53 06 30 07 03 16 57 
45 05 51 06 25 06 55 17 09 

N 40 05 49 06 20 06 48 17 18 
35 05 47 06 16 06 42 17 27 
30 05 44 06 12 06 36 17 34 
20 05 39 06 05 06 27 17 46 

N 10 05 32 05 57 06 19 17 57 
0 05 25 05 49 06 11 18 07 

S 10 05 16 05 41 06 02 18 18 
20 05 04 05 31 05 54 18 28 
30 04 49 05 19 05 43 18 41 
35 04 40 05 11 05 38 18 48 
40 04 28 05 02 05 31 18 56 
45 04: 14 04 · 52 05 23 19 05 

S 50 03 55 04 39 05 13 19 17 
52 03 46 04 32 05 09 19 22 
54 03 36 04 25 05 04 19 28 
56 03 24 04 17 04 59 19 34 
58 03 09 04 08 04 52 19 41 

S 60 02 52 03 58 04 46 19 49 

19 20 
19 23 
19 26 
19 31 
19 36 
19 40 
19 44 
19 49 
19 54 
19 57 
20 00 
20 04 
20 08 
20 11 
20 13 
20 15 
20 18 
20 21 

20 18 
20 19 
20 20 
20 21 
20 22 
20 23 
20 24 
20 26 
20 27 
20 28 
20 29 
20 30 
20 31 
20 31 
20 32 
20 33 
20 33 
20 34 

82 30.2 12.3 NU 59.0 9.1 55.9 l---'----'---T-w_i,1.lig_h_t_-1, __ ...J __ M_oo..1...n-,a-,--'----

97 01.5 12.5 11 49.9 9.2 55.9 lat. Sunset 
111 33.0 12.4 11 40.7 9.2 55.9 I---.J---..L.-~::;i..;.v;i....U_N..;.a;;.;ut;;.;.·;...,&._:cl8:._ _ _::19-'-_.....;:2..;.0 ___ 2..;.l:__ 
126 04.4 12.5 11 31.5 9.2 55.9 
140 35.9 12.6 11 22.3 9.3 55.8 o h m h m 

155 07.5 12.1 11 13.0 9.4 55.8 N 72 15 58 17 13 
169 39.2 12.7 Nll 03.6 9.4 55.8 N 70 16 14 17 21 
184 10.9 12.7 10 54.2 9.4 55.8 68 16 27 17 27 
198 42.6 12.8 10 44.8 9.5 '.55.8 66 16 38 17 32 
213 14.4 12.9 10 35.3 9.5 55.7 64 16 47 17 37 
227 46.3 12.9 10 25.8 9.5• 55.7 62 16 55 17 41 
242 18.2 13.0 10 16.3 9.6 55.7 60 17 01 17 45 
256 50:2 13.0 NlO 06.7 9.7 55.7 N 58 17 07 17 48 
271 22.2 13.l 9 57 .0 9.7 55.7 56 17 12 17 51 
285 54.3 13.1 9 47.3 9.7 55.6 54 17 17 17 53 
300 26.4 13.2 9 37 .6 9.7 55.6 52 17 21 17 56 
314 58.6 13.2 9 27.9 9.8 55.6 50 17 25 17 58 
329 30.8 13.3 . 9 18.l 9.8 55.6 45 17 33, 18 03 
344 03.l 13.3 ii 9 08.3 9.9 55.5 N 40 17 40 18 08 
358 35.4 13.4 8 58.4 9.9 51.5 35 17 46 18 12 

13 07.8 13.5 8 48.5 9.9 55.5 30 i7 52 18 16 
27 40.3 13.5 8 38.6 10.0 55.5 20 11 01 18 23 
42 12.8 13.5 8 28.6 9.9 55.5 N 10 18 09 18 31 
56 45.3 13.6 8 18.7 10.l 55.4 0 18 17 18 38 

71 17.9 13.6 N B 08.6 10.0 55.4 S 10 l8 25 18 47 
85 50.5 13.7 7 58.6 10.1 55.4 20 18 34 18 56 

100 23.2 13.7 7 48.5 10.1 55.4 30 18 44 19 09 
114 55.9 13.8 7 38.4 10.l 55.4 35 18 50 19 16 
129 28. 7 13.8 7 28.3 10.l 55.3 40 18 56 19 25 
144 01.5 13.9 7 18.2 10.2 55.3 45 19 04 19 35 

158 34.4 13.9 N 7 08.0 10.2 55.3 S 50 19 13 19 48 
173 07.3 13.9 6 57.8 10.2 55.3 52 19 18 19 54 
187 40.2 14.0 6 47 .6 10.3 55.3 54 19 23 20 01 
202 13.2 14.l 6 37.3 10.2 55.2 56 19 28 20 09 
216 46.3 14.l 6 27.l 10.3 55.2 58 19 34 20 18 
231 19.4 14.l 6 16.8 10.3 55.2 S 60 19 40 20 28 

h m 

18 33 

18 32 
18 32 
18 32 
18 32 
18 33 
18 33 
18 34 
18 34 
18 35 
18 35 
18 36 
18 38 

18 40 
18 42 
18 44 
18 49 
18 55 
19 03 
19 12 
19 23 
19 38 
19 47 
19 59 
20 13 

20 31 
20 40 
20 50 
21 02 
21 16 
21 33 

h m 

09 27 

08 56 
08 33 
08 15 
08 00 
07 47 
07 37 

07 28 
07 19 
07 12 
07 06 
07 00 
06 47 

06 36 
06 27 
06 19 
06 05 
05 53 
05 42 
05 30 
05 18 
05 04 
04 55 
04 46 
04 35 

04 21 
04 15 
04 08 
04 00 
03 51 
03 41 

h m 

09 09 

08 50 
08 36 
08 23 
08 13 
08 04 
07 57 
07 50 
07 44 
07 39 
07 34 
07 30 
07 20 
07 12 
07 05 
06 59 
06 49 
06 39 
06 31 
06 22 
06 12 
06 01 
05 55 
05 48 
05 39 

05 29 
05 25 
05 19 
05 14 
05 07 
05 00 

h m 

08 56 

08 46 
08 37 
08 29 
08 23 
08 17 
08 13 

08 08 
08 05 
08 01 
07 58 
07 55 
07 49 
07 44 
07 40 
07 36 
07 29 
07 23 
07 17 

07 11 
07 05 
06 57 
06 53 
06 49 
06 43 

06 36 
06 33 
06 30 
06 26 
06 22 
06 17 

h m 

08 45 

08 41 
08 37 
08 34 
08 31 
08 28 
08 26 
08 24 
08 23 
08 21 
OB 20 
08 19 
08 16 

08 13 
08 11 
08 10 
08 06 
08 04 
08 01 

07 58 
07 55 
07 52 
07 50 
07 48 
07 45 

07 4:> 
07 41 
07 J9 
OT 38 
07 36 
07 34 

245 52.5 14.l N 6 06.5 10.4 55.21---+----'--S-U_N_._ __ +----'---M-00'---N--..__ __ 

260 25.6 14.3 ·5 56.1 10.3 55.2 Eqn. of Time 
274 ,58.9 14.2 5 45.8 10.4 55.2 Day OO" 

12
• 

289 32.l 14.3 5 35.4 10.3 55.1 
304 05.4 14.3 5 15.1 10.4 55.1 
318 38.7.-;14.3 5 14.7 10.4 55.1 

s.o. 15.3 15.2 15.1 
,. 

18 14 01 
19 13 56 
20 13 50 

13 58 
13 53 
13 46 

Mer. 

Pass. 
h m 

12 14 
12 14 
12 14 

Mer. Po11. 
Upper lower Agi 

h m 

24 19 
00 19 
01 06 

h ffl d 

11 55 14 
12 43 15 
13 28 16 

Phase 

0 



44 FEBRUARY 21, 22, 23 (SAT., SUN., MON.) 

ARIES VENUS ·-3.4 MARS +l.4 JUPITER -1.9 SATURN +0.8 STARS 
C,.M.1. 

GH.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 

ri h . ' 0 0 ' 0 ' 0 0 ' 0 , 0 ' 0 0 ' 0 

2100 150 49.5 187 07 .4 S15 34.4 167 53.9 S 8 17.6 .321 44.2 S 2 15.5 .321 41.7 S l 07.7 Acamor 315 37.1 S40 23.2 
01 165 52.0 202 06.8 33.4 182 54.5 16.8 336 46.9 15.4 336 44.3 07.6 Achernar 335 45.4 S57 20.3 
02 180 54.4 217 06.1 32.5 197 55.1 16.0 351 49.5 15.4 351 46.9 07.6 Acrux 1.73 36.3 S62 59.5 
03 195 56.9 232 05.5 .. 31.6 212 55.7 . . 15.3 6 52.2 .. 15.3 6 49.5 .. 07.5 Adhara 255 31.6 S28 57.0 
04 210 59.4 247 04.9 30.6 227 56.4 14.5 21 54.8 15.2 21 52.1 07.5 Aldebaran 291 17 .6 Nl6 28.2 
05 226 01.8 262 04.3 29.7 242 57.0 13.8 36 57.5 15.i' 36 54.7 07.4 
06 241 04.3 277 03.6 S15 28. 7 257 57.6 S 8 13.0 52 00.l S 2 15.0 51 57.2 S l 07.3 Alioth 166 41.8 N56 03.6 
07 256 06.8 292 03.0 27.8 272 58.3 12.2 67 02.8 14.9 66 59.B 07.3 Alkaid 153 18.0 N49 24.3 

s 08 271 09.2 307 02.4 26.B 287 58.9 11.5 82 05.4 14.B 82 02.4 07.2 Al No"ir 28 15.0 547 03.3 
A 09 286 11.7 322 01.8 .. 25.9 302 59.5 .. 10.7 97 08.l . . 14.7 97 05.0 .. 07.l Alnilam 276 11.2 S l 13.0 
T 10 301 14.2 337 01.l 24.9 318 00.2 09.9 112 10.7 14.6 112 07.6 07.l Alphard 218 20.0 S 8 34. 7 
u 11 316 16.6 352 00.5 24.0 333 00.B 09.2 127 13.4 14.6 127 10.2 07.0 
R 12 331 19.l 6 59.9 S15 23.0 348 01.4 S B 08.4 142 16.0 S 2 14.5 142 12.B S l 07.0 Alphecca 126 31.B N26 46.5 
D 13 346 21.5 21 59.3 22.1 3 02.0 07.6 157 18.7 14.4 157 15.4 06.9 Alpheratz 358 09.3 N28 59. l 
A 14 l 24.0 36 58.7 21.l 18 02.7 06.9 172 21.3 14.3 172 17.9 06.8 Altair 62 32.5 N 8 49.0 
y 15 16 26.5 51 58.0 .. 20.2 33 03.3 . . 06.1 187 24.0 .. 14.2 187 20.5 . . 06.8 Ankoo 353 40.3 S42 24.8 

16 31 28.9 66 57.4 19.2 48 03.9 05.3 202 26.6 14.l 202 23.l 06.7 Antares 112 56.5 S26 23.3 
17 46 31.4 Bl 56.B 18.3 63 04.6 04.6 217 29.3 14.0 217 25.7 06.7 

18 61 33.9 96 56.2 S15 17.3 78 05.2 S 8 03.8 232 31.9 S 2 13.9 232 28.3 S 1 06.6 Arcturus 146 18.0 Nl9 16.7 
19 76 36.3 111 55.6 16.4 93 05.8 03.0 247 34.6 13.B 247 30.9 06.5 Atria 108 20.6 S68 59.3 
20 91 38.8 126 54.9 15.4 108 06.5 02.3 262 37.3 13.7 262 33.5 06.5 Avior 234 27.5 S59 27.1 
21 106 41.3 141 54.3 .. 14.4 123 07.l .. 01.5 277 39.9 .. 13.7 277 36.1 . . 06.4 Bellatrix 278 58.3 N 6 19.8 
22. Iii 43.7 156 53.7 13.5 138 07.7 00.7 292 42.6 13.6 292 38.6 06.3 Betelgeuse 271 27.8 N 7 24.l 
23 136 46.2 171 53.l 12.5 153 08.3 8 00.0 307 45.2 13.5 307 41.2 06.3 

2200 151 48.6 186 52.5 S15 11.6 168 09.0 S 7 59.2 322 47.9 S 2 13.4 322 43.8 S 1 06.2 Canopus 264 06.8 S52 41.5 
01 166 51.l 201 51.B 10.6 183 09.6 58.4 337 50.5 13.3 337 46.4 06.2 Capello 281 10.7 N45 58.8 
02 181 53.6 216 51.2 09.6 198 10.2 57.7 352 53.2 13.2 352 49.0 06.1 Deneb 49 48.7 N45 12.6 
03 196 56.0 231 50.6 .. 08.7 213 10.9 .. 56.9 7 55.8 .. 13.1 7 51.6 . . 06.0 Denebola 182 58.4 Nl4 40.6 
04 211 58.5 246 50.0 07.7 228 11.5 56.1 22 58.5 13.0 22 54.2 06.0 Oiphdo 349 20.8 SIB 05.7 
05 227 01.0 261 49.4 06.8 243 12.l 55.4 38 01.1 12.9 37 56.B 05.9 

06 242 03.4 276 48.8 S15 05.8 258 12.8 S 7 54.6 53 03.8 S 2 12.8 52 59.4 S 1 05.B Dubhe 194 21.l N61 51.l 
07 257 05.9 291 48.2 04.8 273 13.4 53.8 68 06.5 12.7 68 01.9 05.8 Elnath 278 43.6 N28 35.5 
08 272 08.4 306 47.6 03.9 288 14.0 53.l 83 09.l 12.7 83 04.5 05.7 Eltanin 90 57.8 N5l 29.2 

s 09 287 10.8 321 46.9 .. 02.9 303 14.7 .. 52.3 98 11.8 .. 12.6 98 07.l . . 05.7 Enif 34 11.6 N 9 47.1 
u 10 302 13.3 336 46.3 01.9 318 15.3 51.5 113 14.4 12.5 113 09.7 05.6 Fomalhaut 15 51.4 S29 43.5 
N 11 317 15.B 351 45.7 01.0 333 15.9 50.8 128 17.l 12.4 128 12.3 05.5 
D 12 332 18.2 6 45.l S15 00.0 348 16.6 S 7 50.0 143 19.7 S 2 12.3 143 14.9 S l 05.5 Gacrux 172 27.9 S57 00.3 
A 13 347 20.7 21 44.5 14 59.0 3 17.2 49.2 158 22.4 12.2 158 17.5 05.4 Gienah 176 17.4 S17 26.2 
y 14 2 23.1 36 43.9 58.1 18 17.B 48.5 173 25.l 12.1 173 20.1 05.3 Hodor 149 22.6 S60 16.7 

15 17 25.6 51 43.3 .. 57.1 33 18.5 .. 47.7 188 27.7 .. 12.0 188 22.7 .. 05.3 Hamal 328 28.8 N23 22.3 
16 32 28.l 66 42.7 56.1 48 19.l 46.9 203 30.4 11.9 203 25.3 05.2 Kaus Aust. 84 16.7 S34 23.6 
17 47 30.5 Bl 42.l 55.2 63 19.7 46.2 218 33.0 11.8 218 27.9 05.l 
18 62 33.0 96 41.5 S14 54.2 78 20.4 S 7 45.4 233 35.7 S 2 11.7 233 30.4 S l 05.l Kochab 137 18.7 N74 13.8 
19 77 35.5 111 40.B 53.2 93 21.0 44.6 248 38.4 11.6 248 33.0 05.0 Markab 14 03.2 Nl5 06.l 
20 92 37.9 126 40.2 52.2 108 21.6 43.9 263 41.0 11.5 263 35.6 05.0 Menkar 314 40.9 N 4 00.8 
21 107 40.4 141 39.6 .. 51.3 123 22.3 .. 43.l 278 43.7 .. 11.5 278 38.2 . . 04.9 Menkent 148 36.5 S36 16.5 
22 122 42.9 156 39.0 50.3 138 22.9 42.3 293 46.3 11.4 293 40.B 04.8 Miaplacidus 221 44.0 S69 38.5 
23 137 45.3 171 38.4 49.3 153 23.5 41.6 308 49.0 11.3 308 43.4 04.8 

2300 152 47.8 186 37.B S14 48.3 168 24.2 S 7 40.8 323 51.7 S 2 11.2 323 46.0 S l 04.7 Mirfak 309 15.8 N49 47.7 
01 167 50.3 201 37.2 47.4 183 24.8 40.0 338 54.3 11.l 338 48.6 04.6 Nunki 76 29.0 S26 19.2 
02 182 52.7 216 36.6 46.4 198 25.5 39.3 353 57.0 11.0 353 51.2 04.6 Peacock 53 58.5 S56 47.7 
03 197 55.2 231 36.0 .. 45.4 213 26.1 .. 38.5 B 59.6 .. 10.9 8 53.8 . . 04.5 Pollux 243 57.5 N28 04.3 
04 212 57.6 246 35.4 44.4 228 26.7 37.7 24 02.3 10.8 23 56.4 04.4 Procyon 245 25.2 N 5 16.3 
05 228 00.l 261 34.8 43.4 243 27.4 36.9 39 05.0 10.7 38 58.9 04.4 
06 243 02.6 276 34.2 S14 42.5 258 28.0 S 7 36.2 54 07.6 S 2 10.6 54 01.5 S l 04.3 Rasalhague 96 29.4 Nl2 34.3 
07 258 05.0 291 33.6 41.5 273 28.6 35.4 69 10.3 10.5 69 04.l 04.3 Regulus 208 09.4 Nl2 03.5 
08 273 07.5 306 33.0 40.5 288 29.3 34.6 84 13.0 10.4 84 06.7 04.2 Rigel 281 35.6 S 8 13.6 

M 09 288 10.0 321 32.4 .. 39.5 303 29.9 .. 33.9 99 15.6 .. 10.3 99 09.3 . . 04.1 Rigil Kent. 140 25.2 S60 45.1 
0 10 303 12.4 336 31.8 38.5 318 30.5 33.1 114 18.3 10.2 114 11.9 04.1 Sabik 102 40.9 S15 42.1 
N 11 318 14.9 351 31.2 37.6 333 31.2 32.3 129 20.9 10.l 129 14.5 04.0 
D 12 333 17.4 6 30.6 S14 36.6 348 31.8 S 7 31.6 144 23.6 S 2 10.l 144 17.1 S l 03.9 Schedar 350 09.1 N56 26.l 
A 13 348 19.B 21 30.0 35.6 3 32.4 30.8 159 26.3 10.0 159 19.7 03.9 Shaula 96 55.5 S37 05.3 
y 14 3 22.3 36 29.4 34.6 18 33.l 30.0 174 28.9 09.9 174 22.3 03.8 Sirius 258 55.2 S16 41.7 

15 18 24.8 51 28.B .. 33.6 33 33.7 .. 29.2 189 31.6 .. 09.8 189 24.9 . . 03.7 Spica 158 57.0 SU 03.8 
16 33 27.2 66 28.2 32.6 48 34.4 28.5 204 34.3 09.7 204 27.5 03.7 Suhoil 223 10.l 543 21.5 
17 48 29.7 81 27.6 31.6 63 35.0 27.7 219 36.9 09.6 219 30.l 03.6 

18 63 32.l 96 27.0 S14 30.6 78 35.6 S 7 26.9 234 39.6 S 2 09.5 234 32.7 S l 03.5 Vega 80 55.9 N38 45.7 
19 78 34.6 111 26.4 29.7 93 36.3 26.2 249 42.3 09.4 249 35.3 03.5 Zuben'ubi 137 32.6 S15 57.8 
20 93 37.l 126 25.B 28.7 108 36.9 25.4 264 44.9 09.3 264 37.8 03.4 S.HA Mer. Pou. 
21 108 39.5 141 25.2 .. 27.7 123 37.5 . . 24.6 279 47.6 .. 09.2 279 40.4 .. 03.4 0 ' • m 

22 123 42.0 156 24.6 26.7 '. 11! 38.2 23.8 294 50.3 09.1 294 43.0 03.3 Venus 35 03.8 11 33 
23 138 44.5 171 24.0 25.7 153 38.8 23.l 309 52.9 09.0 309 45.6 03.2 Mars 16 20.3 12 47 

h "' Jupiter 170 59.2 2 28 
""j P-.15.s 13 50.5 I' ·0.6 d 1.0 I' O.b d 0.8 t• 2.7 d 0.1 t' 2.6 d 0.1 Saturn 170 55.2 2 29 
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Moonrise Twilight 
SUN MOON lat. Sunrise 

G.M.T.1---------1------------+--+_:..;:N.:;:a.::.ut:,;. . ..,_..;C~i,.:,;vic...l +---+--'2:;.:1:__-,--=22=---,--=2.::.3_r-..:2:..c4:...__ 

d h 

2100 
01 
02 
03 
04 
05 
06 
07 

s 08 
A 09 
T 10 
u 11 
R 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

22~ 
02 
03 
04 
05 
06 
07 
08 

s 09 
u 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

23~ 
02 
03 
04 
05 
06 
07 
08 

M 09 
o 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 

G.H.A. Dec. 

176 34.3 S10 39.9 
191 34.3 39.0 
206 34.4 38.1 
221 34.5 · · 37.2 
236 34.6 36.3 
251 34.6 35.4 
266 34.7 S10 34.5 
281 34.8 33.6 
296 34.9 32.7 
311 34.9 · · 31.8 
326 35.0 30.9 
341 35.l 30.0 

356 35.2 S10 29.1 
11 35.2 28.2 
26 35.3 27.3 
41 35.4 · · 26.4 
56 35.5 25.5 
71 35.5 24.6 
86 35.6 S10 23.6 

101 35.7 22.7 
116 35.8 21.8 
131 35.9 · · 20.9 
146 35.9 20.0 
161 36.0 19.l 
176 36.1 S10 18.2 
191 36.2 17.3 
206 36.2 16.4 
221 36.3 · · 15.5 
236 36.4 14.6 
251 36.5 1:3.6 

266 36.6 S10 12.7 
281 36.6 11.8 
296 36.7 10.9 
311 36.8 · · 10.0 
326 36.9 09.1 
341 37.0 08.2 

356 37.1 S10 07.3 
11 37.1 06.4 
26 37.2 05.4 
41 37.3 · · 04.5 
56 37.4 03.6 
71 37.5 02.7 
86 37.6 S10 01.8 

101 37 .6 00.9 
116 37.7 10 00.0 
131 37.8 9 59.0 
146 37.9 58.1 
161 38.0 57.2 

176 38.1 S 9 56.3 
191 38.1 55.4 
206 38.2 54.5 
221 38.3 · · 53.6 
236 38.4 52.6 
251 38.5 51.7 

266 38.6 S 9 50.8 
281 38.7 49.9 
296 38.8 49.0 
311 38.8 · · 48.l 
326 38. 9 47 .l 
341 39.0 46.2 

356 39.l 5 9 45.3 
11 39.2 44.4 
26 39.3 43.5 
41 39.4 · · 42.5 
56 39.5 41.6 
7l 39.6 40.7 

18 86 39.6 S 9 39.8 
19 101 39.7 38.9 
20 116 39.8 37.9 
21 131 39.9 · · 37.0 
22 146 40.0 36.l 
23 161 40.l 35.2 

S.D. 16.2 d o.91 

G.H.A. 1' Dec d H.P. o h m h m h m 

333 12.0 14.4 N 5 04.3 10.s 55.1 
347 45.4 14.5 4 53.8 10.4 55.l 

2 18.9 14.4 4 43.4 10.4 55.0 
16 52.3 14.5 4 33.0 10.5 55.0 
31 25.8 14.6 4 22.5 10.5 55.0 
45 59.4 14.5 4 12.0 10.5 55.0 
60 32.9 14.6 N 4 01.5 10.4 55.0 
75 06.5 14.7 3 51.1 10.5 55.0 
89 40.2 14.6 3 40.6 10.6 54.9 

104 13.8 14.7 3 30.0 10.5 54.9 
118 47.5 14.8 3 19.5 10.5 54.9 
133 21.3 14.7 3 09.0 10.5 54.9 

147 55.0 14.8 N 2 58.5 10.5 54.9 
162 28.8 14.8 2 48.0 10.6 54.9 
177 02.6 14.8 2 37 .4 10.5 54.8 
191 36.4 14.9 2 26.9 10.6 54.8 
206 10.3 l4.9 2 16.3 10.5 54.8 
220 44.2 14 9 2 05.8 10.6 54.8 

235 18.l 15.0 N l 55.2 10.5 54.8 
249 52.l 14.9 1 44.7 10.6 54.8 
264 26.0 15.0 l 34.l 10.5 54.7 
279 00.0 15.0 l 23.6 10.6 54.7 
293 34.0 15.l l 13.0 10.5 54.7 
308 08.1 15.0 l 02.5 10.6 54.7 

N 72 05 44 07 02 08 15 

N 70 05 45 06 56 08 01 
68 05 46 06 51 07 49 
66 05 47 06 46 07 40 
64 05 48 06 43 07 32 
62 05 48 06 39 07 25 
60 05 48 06 36 07 19 

N 58 05 48 06 34 07 14 
56 05 48 06 31 07 09 
54 05 48 06 29 07 05 
52 05 48 06 27 07 01 
50 05 47 06 25 06 58 
45 05 46 06 20 06 50 

N 40 
35 
30 
20 

N 10 
0 

S 10 
20 
30 
35 
40 
45 

05 45 
05 43 
05 41 
05 37 
05 31 
05 25 

05 17 
05 06 
04 52 
04 43 
04 32 
04 19 

06 16 06 44 
06 13 06 38 
06 09 06 33 
06 03 06 25 
05 56 06 17 
05 49 06 10 

322 42.1 15.l N 0 51.9 10.5 54.7 S 50 04 02 
03 53 
03 44 
03 33 
03 20 
03 04 

05 41 06 03 
05 32 05 55 
05 21 05 46. 
05 14 05 40' 
05 06 05 34 
04 56 05 27 
04 44 05 19 
04 38 05 15 
04 32 05 10 
04 2~ 05 05 
04 16 05 00 
04 07 04 54 

337 16.2 15.1 0 41.4 10.6 54.7 52 
351 50.3 15.l O 30.8 10.5 54.7 54 

6 24.4 15.1 0 20.3 10.5 54.6 56 
20 58.5 15.2 N O 09 .8 10.5 54.6 58 
35 32.7 I 5 2 5 0 00.7 10.6 54.6 5 60 

h m 

20 04 

20 07 
20 08 
20 10 
20 11 
20 12 
20 13 
20 14 
20 14 
20 15 
20 16 
20 16 
20 17 
20 18 
20 19 
20 20 
20 21 
20 22 
20 23 
20 24 
20 26 
20 27 
20 28 
20 29 
20 30 
20 31 
20 31 
20 32 
20 33, 
20 33 
20 34 

h m 

21 44 

21 40 
21 36 
21 33 
21 31 
21 29 
21 27 
21 25 
21 24 
21 22 
21 21 
21 20 
21 18 

21 16 
21 14 
21 13 
21 10 
21 08 
21 06 
21 04 
21 02 
20 59 
20 58 
20 56 
20 55 
20 52 
20 51 
20 50 
20 49 
20 48 
20 46 

h m 

23 24 
23 12 
23 03 
22 56 
22 50 
22 44 
22 40 
22 36 
22 32 
22 29 
22 26 
22 23 
22 17 

22 13 
22 09 
22 05 
21 59 
21 53 
21 48 
21 43 
21 38 
21 32 
21 28 
21 24 
21 20 
21 14 
21 12 
21 09 
21 Ot, 
21 03 
20 59 

h m 

25 06 
24 47 
24 31 
24 19 
24 09 
24 00 
23 52 
23 46 
23 40 
23 35 
23 30 
23 26 
23 17 

23 09 
23 03 
22 57 
22 47 
22 39 
22 31 

22 23 
22 15 
22 05 
21 59 
21 53 
21 46 
21 38 
21 34 
21 29 
21 24 
21 19 
21 13 

50 06.9 15.2 S O 11.3 10.5 54.6 ______ .,... __ T_w_i .. lig_h_t_-+--~--M-oo....._n,-e-,--'----

64 41.1 15.2 0 21.8 10.5 54.6 lat. Sunset 
21 22 23 24 79 15.3 15.2 O 32.3 10.5 54.6 ______ .,..._C.;;.i_v_il __ N_a;...u;..t.-+_;...;... _______ ~--

93 49.5 15.2 0 42.8 10.5 54.6 
108 23.7 15.2 0 53.3 10.4 54.5 o h m h m 

122 57.9 15.3 1 03.7 10.5 54.5 N 72 16 14 17 27 

17 33 
17 38 
17 42 
17 46 
17 49 
17 52 
17 55 
17 57 
17 59 
18 01 
18 03 
18 07 

137 32.2 15.3 
152 06.5 15.2 
166 40.7 15.3 
181 15.0 15.3 
195 49.3 15.3 
210 23.6 15.4 

S 1 14.2 10.5 54.5 
1 24.7 10.4 54.5 
l 35.1 10.4 54.5 
l 45.5 10.5 54.5 
1 56.0 10.4 54.5 
2 06.4 10.4 54.5 

224 58.0 15.3 5 2 16.8 10.4 54.4 
239 32.3 15.3 2 27 .2 10.3 54.4 
254 06.6 15.3 2 37 .5 10.4 54.4 
268 40. 9 15.4 2 4 7. 9 10.3 54.4 
283 15.3 15.3 2 58.2 10.3 54.4 
297 49.6 15.4 3 08.5 10.3 54.4 

312 24.0 15.3 S 3 18.8 10.3 54.4 
326 58.3 15.4 3 29.1 10.3 54.4 
341 32.7 15.4 3 39.4 10.2 54.4 
356 07.1 15.3 3 49.6 10.2 54.3 

10 41.4 15.4 3 59.8 10.2 54.3 
25 15.8 15.3 4 10.0 10.2 54.3 

39 50.1 15.4 S 4 20.2 10.2 54.3 
54 24.5 l 5.4 4 30.4 10.l 54.3 
68 58.9 15 J 4 40.5 10.l 54.3 
83 33.2 15.4 4 50.6 10.l 54.3 
98 07.6 15.3 5 00.7 10.l 54.3 

112 41.9 15.4 5 10.8 10.0 54.3 

127 16.3 15.3 S 5 20.8 10.l 54.3 
141 50.6 15.4 5 30.9 10.0 54.3 
156 25.0 15.3 5 40.9 9.9 54.3 
170 59.3 15.3 5 50.8 10.0 54.3 
185 33.6 15.3 6 00.8 9.9 54.2 
200 07.9 15.3 6 10.7 9.9 54.2 

214 42.2 15.3 
229 16.5 15.3 
243 50.8 15.J 
258 25.l 15.3 
272 59.4 15.2 
287 33.6 15.2 

s.o. 15.0 

S 6 20.6 
6 30.4 
6 40.3 
6 50.1 
6 59.8 
7 09.6 

14.9 

9.8 54.2 
9.9 54.2 
9.8 54.2 
9.7 54.2 
9.8 54.2 
9.7 54.2 

14.8 

N 70 
68 
66 
64 
62 
60 

N 58 
56. 
54 
52 
so 
45 

N 40 
35 
30 
20 

N 10 
0 

S 10 
20 
30 
35 
40 
45 

S 50 
52 
54 
56 
58 

S 60 

Day 

16 28 
16 39 
16 49 
16 57 
17 03 
17 09 
17 14 
17 19 
17 23 
17 27 
17 30 
17 38' 

17 44 
17 49 
17 54 
18 02 
18 10 
18 17 
11 24 
18 3! 
18 41 
is 46. 
18 52 
18 59 

19 07 
19 11 
19 16 
19 20 
19 26 
19 32 

18 11 
18 15 
18 18 
18 25 
18 31 
18 38 

18 45 
18 54 
19 05 
19 12 
19 20 
19 30 

19 42 
19 47 
19 54 
20 01 
20 09 
20 18 

SUN 
Eqn. of Time 
oo· 12· 

m s 

21 b 43 
22 13 36 
23 13 28 

13 40 
13 32 
13 24 

h m 

18 46 
18 44 
18 43 
18 42 
18 41 
18 40 
18 40 
18 40 
18 40 
18 40 
18 40 
18 41 
18 42 

18 43 
18 44 
18 46 
18 50 
18 56 
19 02 

19 10 
19 21 
19 34 
19 43 
19 54 
20 07 

20 24 
20 32 
20 41 
20 52 
21 05 
21 20 

Mer. 

Pan. 
h n, 

12 14 
12 14 
12 13 

h m 

08 45 

08 41 
08 37 
08 34 
08 31 
08 28 
08 26 
08 24 
08 23 
08 21 
08 20 
08 19 
08 16 

08 13 
08 11 
08 10 
08 06 
08 04 
08 01 

07 58 
07 55 
07 52 
07 50 
07 48 
07 45 

07 42 
07 41 
07 39 
07 38 
07 36 
07 34 

h m 

08 35 
08 36 
08 37 
08 37 
08 38 
08 38 
08 39 
08 39 
08 40 
08 40 
08 40 
08 40 
08 41 

08 41 
08 42 
08 42 
08 43 
08 43 
08 44 
08 44 
08 45 
08 45 
08 46 
08 46 
08 46 

08 47 
08 47 
08 47 
08 48 
08 48 
08 48 

h m 

08 24 

08 31 
08 36 
08 41 
08 45 
08 48 
08 51 
08 54 
08 56 
08 58 
09 00 
09 02 
09 06 

09 09 
09 12 
09 14 
09 19 
09 23 
09 26 

09 30 
09 34 
09 38 
09 40 
09 43 
09 47 

09 51 
09 52 
09 54 
09 57 
09 59 
10 02 

MOON 
Mer. Pass. 

Upper lower Age 

h m 

01 50 
02 34 
03 16 

h m d 

14 12 17 
14 55 18 
15 37 19 

h m 

08 13 

08 26 
08 36 
08 45 
08 52 
08 59 
09 04 
09 09 
09 14 
09 18 
09 21 
09 24 
09 32 

09 38 
09 43 
09 47 
09 55 
10 02 
10 09 

10 15 
10 22 
10 30 
10 35 
10 40 
10 46 

10 53 
10 57 
11 01 
11 05 
11 09 
11 15 

Phase 

0 
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ARIES VENUS -3.4 MARS +1.4 JUPITER -1.9 SATURN +0.8 STARS 
G.M.l. 

G.HA. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.h.A. Dec. 

,J h . ' . ' . ' . ' . ' . . ' . ' . ' . ' . ' 
2400 153 46.9 186 23.5 S14 24.7 168 39.5 S 7 22.3 324 55.6 S 2 08.9 324 48.2 S l 03.2 Acamar 315 37.2 S40 23.2 

01 168 49.4 201 22.9 23.7 183 40.1 21.5 339 58.3 08.8 339 50.8 03.l Achernar 335 45.4 S57 20.3 
02 183 51.9 216 22.3 22.7 198 40.7 20.8 355 00.9 08.7 354 53.4 03.0 Acrux 173 36.3 S62 59.5 
03 198 54.3 231 21.7 .. 21.7 213 41.4 .. 20.0 10 03.6 .. 08.6 9 56.0 . . 03.0 Adhara 255 31.6 S28 57.0 
04 213 56.8 246 21.1 20.7 228 42.0 19.2 25 06.3 08.5 24 58.6 02.9 Aldebaran 291 17.6 Nl6 28.2 
05 228 59.2 261 20.5 19.7 243 42.7 18.4 40 08.9 08.4 40 01.2 02.8 

06 244 01.7 276 19.9 S14 18.7 258 43.3 S 7 17.7 55 11.6 S 2 08.3 55 03.8 S 1 02.8 Alioth 166 41.8 N56 03.6 
07 259 04.2 291 19.3 17.7 273 43.9 16.9 70 14.3 08.2 70 06.4 02.7 Alkaid 153 18.0 N49 24.3 

r 08 274 06.6 306 18.7 16.7 288 44.6 16.1 85 16.9 08.1 85 09.0 02.6 Al No'ir 28 15.0 547 03.3 
09 289 09.l 321 18.l .. 15.7 303 45.2 .. 15.4 100 19.6 .. 08.l 100 11.6 .. 02.6 Alnilam 276 11.3 S 1 13.0 

ll 10 304 11.6 336 17.5 14.7 318 45.8 14.6 115 22.3 08.0 115 14.2 02.5 Alphard 218 20.0 S 8 34.7 
I II 319 14.0 351 17.0 13.7 333 46.5 13.8 130 24.9 07.9 130 16.8 02.4 
s 

12 334 16.5 6 16.4 S14 12.7 348 47.1 S 7 13.0 145 27.6 S 2 07.8 145 19.4 S 1 02.4 Alphecca 126 31.8 N26 46.5 
I) 

A 13 349 19.0 21 15.8 11.7 3 47.8 12.3 160 30.3 07.7 160 22.0 02.3 Alpheratz 358 09.3 N28 59.l 

y 14 4 21.4 36 15.2 10.7 18 48.4 11.5 175 32.9 07.6 175 24.6 02.3 Altair 62 32.5 N 8 49.0 
15 19 23.9 51 14.6 .. 09.7 33 49.0 .. 10.7 190 35.6 .. 07.5 190 27.2 . . 02.2 Ankoo 353 40.3 542 24.8 
16 34 26.4 66 14.0 08.7 48 49.7 09.9 205 38.3 07.4 205 29.8 02.l Antares 112 56.5 S26 23.3 
17 49 28.8 81 13.4 07.7 63 50.3 09.2 220 40.9 07.3 220 32.3 02.l 

18 64 31.3 96 12.9 S14 06.7 78 51.0 S 7 08.4 235 43.6 S 2 07.2 235 34.9 S l 02.0 Arcturus 146 18.0 Nl9 16.7 
19 79 33.7 111 12.3 05.7 93 51.6 07.6 250 46.3 07.l 250 37.5 01.9 Atria 108 20.6 S68 59.3 
20 94 36.2 126 11.7 04.7 108 52.2 06.9 265 49.0 07.0 265 40.l 01.9 Avior 234 27.5 S59 27.1 
21 109 38.7 141 11.1 .. 03.7 123 52.9 .. 06.l 280 51.6 .. 06.9 280 42.7 . . 01.8 Bellatrix 278 58.3 N 6 19.8 
22 124 41.1 156 10.5 02.7 138 53.5 05.3 295 54.3 06.8 295 45.3 01.7 Betelgeuse 271 27.8 N 7 24.1 
23 139 43.6 171 09.9 01.7 153 54.2 04.5 310 57.0 06.7 310 47.9 01.7 

25~ 
154 46.1 186 09.4 S14 00.7 168 54.8 S 7 03.8 325 59.6 S 2 06.6 325 50.5 S l 01.6 Canopus 264 06.8 S52 41.5 
169 48.5 201 08.8 13 59.7 183 55.5 03.0 341 02.3 · 06.5 340 53.1 01.5 Capello 281 10.7 N45 58.8 

02 184 51.0 216 08.2 58.6 198 56.l 02.2 356 05.0 06.4 355 55.7 01.5 Deneb 49 48.7 N45 12.6 
03 199 53.5 231 07.6 .. 57.6 213 56.7 .. 01.4 11 07.7 .. 06.3 10 58.3 . . 01.4 Denebola 182 58.4 Nl4 40.6 
04 214 55.9 246 07.0 56.6 228 57.4 7 00.7 26 10.3 06.2 26 00.9 01.3 Diphdo 349 20.8 S18 05. 7 
05 229 58.4 261 06.5 55.6 243 58.0 6 59.9 41 13.0 06.l 41 03.5 01.3 

06 245 00.9 276 05.9 S13 54.6 258 58.7 S 6 59.l 56 15.7 S 2 06.0 56 06.l S l 01.2 Dubhe 194 21.l N61 51.l 
w 07 260 03.3 291 05.3 53.6 273 59.3 58.3 71 18.4 05.9 71 08.7 01.l Elnath 278 43.7 N28 35.5 

E 08 275 05.8 306 04.7 52.6 288 59.9 57.6 86 21.0 05.8 86 11.3 01.l Eltanin 90 57.8 N51 29.2 
09 290 08.2 321 04.l .. 51.5 304 00.6 .. 56.8 101 23.7 .. 05.7 101 13.9 .. 01.0 Enif 34 11.6 N 9 47.l 

D 10 305 10.7 336 03.6 50.5 319 01.2 56.0 116 26.4 05.6 116 16.5 00.9 Fomalhaut 15 51.4 S29 43.5 
N 11 320 13.2 351 03.0 49.5 334 01.9 55.2 131 29.1 05.5 131 19.1 00.9 
E 
s 12 335 15.6 6 02.4 S13 48.5 349 02.5 S 6 54.5 146 31.7 S 2 05.4 146 21.7 S 1 00.8 Gacrux 172 27.9 S57 00.3 

D 13 350 18.1 21 01.8 47.5 4 03.2 53.7 161 34.4 05.3 161 24.3 00.7 Gienah 176 17.4 S17 26.2 

A 
14 5 20.6 36 01.3 46.5 19 03.8 52.9 176 37.l 05.2 176 26.9 00.7 Hodor 149 22.5 S60 16.7 

y 15 20 23.0 51 00.7 .. 45.4 34 04.4 .. 52.1 191 39.8 .. 05.l 191 29.5 .. 00.6 Hamal 328 28.8 N23 22.3 
16 35 25.5 66 00.l 44.4 49 05.l 51.4 206 42.4 05.0 206 32.l 00.5 Kaus Aust. 84 16.6 S34 23.6 
17 50 28.0 80 59.5 43.4 64 05.7 50.6 221 45.l 04.9 221 34.7 00.5 
18 65 30.4 95 59.0 S13 42.4 79 06.4 S 6 49.8 236 47.8 S 2 04.8 236 37.3 S 1 00.4 Kochab 137 18.6 N74 13.8 
19 80 32.9 110 58.4 41.4 94 07.0 49.0 251 50.5 04.7 251 39.9 00.3 Markab 14 03.2 Nl5 06.l 
20 95 35.3 125 57.8 40.3 109 07.7 48.3 266 53.l 04.6 266 42.5 00.3 Menkar 314 40.9 N 4 00.8 
21 110 37.8 140 57.3 .. 39.3 124 08.3 .. 47.5 281 55.8 .. 04.5 281 45.l .. 00.2 Menkent 148 36.4 S36 16.5 
22 125 40.3 155 56.7 38.3 139 09.0 46.7 296 58.5 04.4 296 47.7 00.l Miaplacidus 221 44.0 S69 38.5 
23 140 42.7 170 56.l 37.3 154 09.6 45.9 312 01.2 04.3 311 50.3 00.1 

2600 155 45.2 185 55.5 S13 36.2 169 10.2 S 6 45.2 327 03.8 S 2 04.2 326 52.9 S 1 00.0 Mirfak 309 15.8 N49 47.7 
01 170 47.7 200 55.0 35.2 184 10.9 44.4 342 06.5 04.l 341 55.5 0 59.9 Nunki 76 29.0 S26 19.2 
02 185 50.1 215 54.4 34.2 199 11.5 43.6 357 09.2 04.0 356 58.l 59.9 Peacock 53 58.4 S56 47.7 
03 200 52.6 230 53.8 .. 33.2 214 12.2 .. 42.8 12 11.9 .. 03.9 12 00.7 . . 59.8 Pollux 243 57.5 N28 04.3 
04 215 55.1 245 53.3 32.1 229 12.8 42.0 27 14.6 03.8 27 03.3 59.7 Procyon 245 25.2 N 5 16.3 
05 230 57.5 260 52.7 31.1 244 13.5 41.3 42 17.2 03.7 42 05.9 59.7 
06 246 00.0 275 52.1 S13 30.1 259 14.1 S 6 40.5 57 19.9 S 2 03.6 57 08.5 S O 59.6 Rasalhague 96 29.4 Nl2 34.3 
07 261 02.5 290 51.6 29.1 274 14.8 39.7 72 22.6 03.5 72 11.l 59.5 Regulus 208 09.4 Nl2 03.5 

T 08 276 04.9 305 51.0 28.0 289 15.4 38.9 87 25.3 03.4 87 13.7 59.5 Rigel 281 35.7 S 8 13.6 
H 09 291 07.4 320 50.4 .. 27.0 304 16.0 .. 38.2 102 28.0 .. 03.3 102 16.3 . . 59.4 Rigil Kent. 140 25.1 S60 45.1 
u 10 306 09.8 335 49.9 26.0 319 16.7 37.4 117 30.6 03.2 117 18.9 59.3 Sabik 102 40.9 S15 42.1 
R 11 321 12.3 350 49.3 24.9 334 17.3 36.6 132 33.3 03.1 132 21.5 59.3 
s 12 336 14.8 5 48.7 S13 23.9 349 18.0 S 6 35.8 147 36.0 S 2 03.0 147 24.1 S O 59.2 Schedar 350 09.1 N56 26.0 
D 13 351 17.2 20 48.2 22.9 4 18.6 35.1 162 38.7 02.9 162 26.7 59.l Shaula 96 55.5 S37 05.3 
A 14 6 19.7 35 47.6 21.8 19 19.3 34.3 177 41.4 02.8 177 29.3 59.1 Sirius 258 55.2 S16 41.7 
y 15 21 22.2 50 47.0 .. 20.8 34 19.9 .. 33.5 192 44.0 .. 02.7 192 31.9 . . 59.0 Spica 158 57.0 S11 03.8 

16 36 24.6 65 46.5 19.8 49 20.6 32.7 207 46.7 02.6 207 34.5 58.9 Suhoil 223 10.1 543 21.5 
17 51 27.1 80 45.9 18.7 64 21.2 31.9 222 49.4 02.5 222 37.1 58.9 
18 66 29.6 95 45.4 S13 17.7 79 21.9 S 6 31.2 237 52.l S 2 02.4 237 39.7 S O 58.8 Vega 80 55.9 N38 45.7 
19 81 32.0 110 44.8 16.7 94 22.5 30.4 252 54.8 02.3 252 42.3 58.7 Zuben'ubi 137 32.6 S15 57.8 
20 96 34.5 125 44.2 15.6 109 23.1 29.6 267 57.4 02.2 267 44.9 58.7 S.HA Mer. Pou. 
21 111 37.0 140 43.7 .. 14.6 124 23.8 .. 28.8 283 00.l . . 02.1 282 47.5 .. 58.6 . ' h m 

22 126 39.4 155 43.l 13.5 l ~9 24.4 28.1 298 02.8 02.0 297 50.1 58.5 Venus 31 23.3 11 36 
23 141 41.9 170 42.6 12.5 154 25.l 27.3 313 05.5 01.9 312 52.7 58.5 Mars 14 08.7 12 44 

h m Jupiter 171 13.6 2 16 
~le• Poss 13 38.7 t' -0.b d l.0 V O.b d 0.8 V 2.7 d O.l V 2.b d O.l Saturn 171 04.5 2 16 
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Twilight Moonrise 
SUN MOON lot. Sunrise 

G.M.T.1--------1------------+--+....:.:N;;;o~ut;.;.·..,......;C;;,;i..;.vi;;.l -+----+---2a..4.;._...-_;;;25:;......,........;;2;.;;.6_,_....;2;;...7_ 
d H.P. o h m h m h m h m h m h m h m 

d h 

24~ 
02 
03 
04 
05 
06 
07 

T 08 
09 

u 10 
E 11 
s 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 

2s: 
02 
03 
04 
05 
06 

w 07 
08 

E 09 
D 10 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

26~ 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
S 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

G.H.A. Dec.. 

176 40.2 S 9 34.3 
191 40.3 33.3 
206 40.4 32.4 
221 40.5 · · 31.5 
236 40.6 30.6 
251 40.6 29.6 
266 40.7 S 9 28.7 
281 40.8 27 .8 
296 40.9 26.9 
311 41.0 · · 26.0 
326 41.l 25.0 
341 41.2 24.1 

G.H.A. ·v Doc. . ' . 
302 07.8 15.3 S 7 19.3 9.7 54.2 
316 42.1 15.2 7 29.0 9.6 54.2 
331 16.3 15.2 7 38.6 9.6 54.2 
345 50.5 15.2 7 48.2 9.6 54.2 

O 24.7 15.1 7 57.8 9.6 54.2 
14 58.8 15.2 8 07 .4 9.5 54.2 

29 33.0 15.l S 8 16.9 9.5 54.2 
44 07 .1 15.1 8 26.4 9.4 54.2 
58 41.2 15. l 8 35.8 9.4 54.2 
73 15.3 15.l 8 45.2 9.4 54.2 
87 49.4 15. l 8 54.6 9.3 54.2 

102 23.5 15.0 9 03.9 9.3 54.2 

356 41.3 S 9 23.2 116 57 .5 15.0 S 9 13.2 9.3 54.2 
11 41.4 22.3 131 31.5 15.0 9 22.5 9.2 54.2 
26 41.5 21.3 146 05.5 15.0 9 31.7 9.1 54.2 
41 41.6 · · 20.4 160 39.5 14.9 9 40.8 9.2 54.2 
56 41.7 19.5 175 13.4 14.9 9 50.0 9.1 54.2 
71 41.8 18.6 189 47 .3 14.9 9 59.l 9.0 54.2 
86 41.9 S 9 17 .6 204 21.2 14.9 S10 08.l 9.1 54.2 

101 42.0 16.7 218 55.l 14.9 10 17.2 8.9 54.2 
116 42.1 15.8 233 29.0 14.8 10 26.l 9.0 54.2 
131 42.2 · · 14.8 248 02.8 14.8 10 35.l 8.8 54.2 
146 42.3 13.9 262 36.6 14.7 10 43.9 8.9 54.2 
161 42.4 13.0 277 10.3 14.8 10 52.8 8.8 54.2 
176 42.5 S 9 12.l 291 44.l 14.7 S11 01.6 8.7 54.2 
191 42.6 11.1 306 17.8 14.7 11 10.3 8.7 54.2 
206 42.7 10.2 320 51.5 14.6 11 19.0 8.7 54.2 
221 42.7 · · 09.3 335 25.1 14.6 11 27 .7 8.6 54.2 
236 42.8 08.4 349 58.7 14.6 11 36.3 8.6 54.2 
251 42.9 07.4 4 32.3 14.6 11 44.9 8.5 54.2 

N 72 05 30 06 48 07 59 25 06 
N 70 05 33 06 43 07 46 24 47 

68 05 35 06 39 07 37 24 31 
66 05 37 06 36 07 28 24 19 
64 05 38 06 33 07 22 24 09 
62 05 39 06 31 07 16 24 00 
60 05 40 06 28 07 10 23 52 

N 58 05 41 06 26 07 06 23 46 
56 05 41 06 24 07 02 23 40 
54 05 42 06 22 06 58 23 35 
52 05 42 06 21 06 55 23 30 
50 05 42 06 19 06 52 23 26 
45 05 42 06 16 06 45 23 17 

N 40 05 41 06 12 06 40 23 09 
35 05 40 06 09 06 35 23 03 
30 05 39 06 06 06 30 22 57 
20 05 35 06 01 06 23 22 47 

N 10 05 30 05 55 06 16 22 39 
0 05 25 05 49 06 10 22 31 

S 10 05 17 05 42 06 03 22 23 
20 05 07 05 34 05 56 22 15 
30 04 55 05 23 05 48 22 05 
35 04 46 05 17 05 43 21 59 
40 04 36 05 10 05 38 21 53 
45 04 24 05 01 05 31 21 46 

S 50 04 08 04 50 05 24 · 21 38 
52 04 00 04 44 05 20 21 34 
54 03 51 04 39 05 16 21 29 
56 03 41 04 32 05 12 21 24 
58 03 29 04 24 05 07 21 19 

S 60 03 15 04 16 05 01 21 13 

01 06 
00 47 
00 31 
00 19 
00 09 
00 00 
25 04 
24 55 
24 47 
24 40 
24 34 
24 28 
24 16 

24 06 
23 57 
23 50 
23 37 
23 25 
23 15 
23 04 
22 53 
22 40 
22 33 
22 25 
22 15 
22 03 
21 58 
21 52 
21 46 
21 38 
21 30 

02 58 
02 24 
02 01 
01 42 
01 27 
01 15 
01 04 
00 55 
00 47 
00 40 
00 34 
00 28 
00 16 

00 06 
24 52 
24 43 
24 27 
24 13 
24 00 

23 48 
23 34 
23 19 
23 10 
23 00 
22 48 
22 33 
22 27 
22 19 
22 11 
22 02 
21 51 

05 21 
04 08 
03 31 
03 05 
02 45 
02 29 
02 15 
02 04 
01 54 
01 45 
01 37 
01 30 
01 15 

01 02 
00 52 
00 43 
00 27 
00 13 
00 00 
24 34 
24 18 
24 01 
23 51 
23 39 
23 25 

23 09 
23 01 
22 52 
22 42 
22 31 
22 19 

266 43.0 S 9 06.5 19 05.9 14.5 S11 53.4 8.5 54.21--+--➔--T-wt __ ,1,li-gh_t _ _. __ ....,1'---_M_oo...L.n-se-,-....L---
281 43.1 05.6 33 39.4 14.5 12 01.9 8.4 54.2 lot. Sunset 

26 296 43.2 04.6 48 12.9 14.4 12 10.3 8.4 54.21--+---4--C;:;.i;.;.v;.;.il..,.....;N..;.o;:;.u;.;.l•➔-2;:;.4.:...._..,.......;;25;;__-..-....;;~...,..__:2;;.7_ 
311 43.3 · · 03.7 62 46.3 14.5 12 18.7 8.3 54.2 
326 43.4 02.8 77 19.8 14.3 12 27 .0 8.3 54.2 • h m h m 

341 43.5 01.8 91 53.1 14.4 12 35.3 8.2 54.2 N 72 16 29 17 41 

356 43.6 S 9 00.9 106 26.5 14.3 S12 43.5 8.2 54.2 N 70 16 41 17 45 
11 43.7 9 00.0 120 59.8 14.3 12 51.7 8.1 54.2 68 16 51 17 49 
26 43.8 8 59.1 135 33.l 14.2 12 59.8 8.0 54.2 66 16 59 17 52 
41 43.9 · · 58.l 150 06.3 14.2 13 07.8 8.1 54.2 64 17 06 17 55 
56 44.0 57.2 164 39.5 14.2 13 15.9 7.9 54.2 62 17 12 17 57 
71 44.l 56.3 179 12.7 14.l 13 23.8 7.9 54.2 60 17 17 17 59 

86 44.3 S 8 55.3 193 45.8 14.1 S13 31.7 7.9 54.3 N 58 11 21 18 01 
101 44.4 54.4 208 18.9 14.1 13 39.6 7.8 54.3 56 17 25 18 03 
116 44.5 53.5 222 52.0 14.0 13 47.4 7.7 54.3 54 17 29· 18 05 
131 44.6 • • 52.5 231 25.e 14.o 13 55.1 1.1 54.3 52 11 12 18 06 
146 44.7 51.6 251 51.0 13.9 14 02.8 7.6 54.3 ~ 11· 35 18 08 
161 44.8 50.7 266 30.9 13.9 14 10.4 7.6 54.3 45 17 42 18 11 

176 44.9 S 8 49.7 281 03.8 13.8 S14 18.0 7.5 54.3 N 40 . 17 47 · 18 15 
191 45.0 48.8 295 36.6 13.8 14 25.5 7.4 ·54.3 35 17 52 18 17 
206 45.l 47.9 310 09.4 13.B 14 32.9· 7.4 54.3 30 17 56 18 20 
221 45.2 · · 46.9 324 42.2 13.7 14 40.3 7.3 54.3 20 18 04 18 26 
236 45.3 46.0 339 14.9 13.7 14 47.6 7.3 54.3 N 10 18 10 18 31 
251 45.4 45.l 353 47.6 13.6 14 54.9 7.2 54.4 0 18 16 18 37 
266 45.5 S 8 44.1 8 20.2 13.6 S15 02.1 1.1 54:,t S 18 18 23 18 ·44 
281 45.6 43.2 22 52.8 13.5 1S 09 .. 2 7.1 54 . .f. 20 •>118 30 18 12 
296 45.7 42.3 37 25.3 13.5 15 16.3 7.0 54.4 30 18 38 19 02 
311 45.8 · · 41.3 51 57.8 13.5 15 23.3 7.0 54.4 35 18 42 19 08 
326 45.9 40.4 66 30.3 13.4 15 30.3; ,U 54.4 40 18 48 19 16 
341 46.0 39.5 81 02.7 13.3 15 37.l . 6.9 54.4 45 18 54 19 24 

356 46.1 S 8 38.5 95 35.0 13.4 S15 44.0 6.7 54.4 S 5G 19 01 19 35 
11 46.2 37.6 no 01.4 13.2 15 50.7 6.7 54.4 52 19 05 19 40 
26 46.3 36.6 124 39.6 13.2 15 57.4 "'' 54.5 54 19 09 19 46 
41 46.4 · · 35.7 139 11.8 13.2 16>'64.0 6.6 54.5 56 19 13 19 53 
56 46.5 34.8 153 44.0 13.1 16 · 10.6 ; 6.5 54.5. 58 19 18 20 00 

h m 

18 59 

18 56 
18 53 
18 51 
18 50 
18 48 
18 47 

18 47 
18 46 
18 46. 
18 46 
18 45; 
18 45 

18 46 
18 47 
18 48 
18 51 
18 56 
19 02 
19 09 
19 18 
19 31 
19 39 
19 49 
20 01 

20 17 
20 24 
20 33 
20 43 
20 54 
21 08 

h m 

08 13 

08 26 
08 36 
08 45 
08 52 
08 59 
09 04 
09 89 
09 14 
09 18 
09 21 
09 24 
09 32 

09 38 
09 43 
09 47 
09 55 
10 02 
10 09 
10 15 
10 22 
10 30 
10 35 
10 40 
10 46 

10 53 
10 57 
11 01 
11 05 
11 09 
11 15 

h m 

07 59 

08 20 
08 37 
08 50 
09 02 
09 11 
09 19 
09 27 
09 33 
09 39 
09 44 
09 49 
09 59 
10 08 
10 15 
10 21 
10 33 
10 43 
10 52 
11 01 
11 11 
11 22 
11 29 
11 37 
11 45 
11 56 
12 01 
12 06 
12 12 
12 19 
12 27 

h m 

07 40 

08 14 
08 39 
08 58 
09 14 
09 27 
09 38 
09 48 
09 56 
10 04 
10 10 
10 16 
10 30 

10 41 
10 50 
10 58 
11 12 
11 25 
11 37 
11 48 
12 01 
12 15 
12 24 
12 33 
12 44 
12 58 
13 04 
13 11 
13 19 
13 28 
13 38 

h m 

06 52 

08 06 
08 44 
09 10 
09 31 
09 48 
10 02 
10 14 
10 24 
10 33 
10 41 
10 49 
11 05 

11 17 
11 29 
11 38 
11 55 
12 10 
12 23 
12 37 
12 52 
13 08 
13 18 
13 29 
13 43 

13 59 
14 06 
14 15 
14 74 
14 35 

14 "' 71 46.7 33.8 168 16.1 13.l 16 11.1 6.4 54.5 S 60 j 19 23 20 08 
86 46.8 S 8 32.9 182 48.2 13.0 516 23.5 ,.3 54.5 1--.;..---'--S_U_N__.. __ -+--....L--M-00,1,__N_...1. __ _ 

101 46.9 32.0 197 28.2 13.0 · 16 29.8 6.3 54.5 
116 47.0 31.0 211 52.2 12.9 ¼-6 36.l, 6.2 54.5 Eqn. of Time 
131 47.1 · · 30.1 226 24.l 12.9 16''42.3 6.1 54.6 Doy oo• 12• 
146 47 .2 29.l 240 56.0" 12.8 16 48.4 6.1 54.6 I "' • 1 m • 

161 47.3 28.2 255 21.1 12,0 16 54.5 6.0 54.6 _24 13 19 13 15 

I 
25 r. 13. Hl 13 06 

S.D. 16.2 d 0.9 S.D. 14.8 14.8 14'.a'• 26 I 13. 01 I 12 56 

Mer. 

Posa. 
h m 

12 13 
12 13 
12 13 

Mer. Posa. 
Upper lower Ag• 

h m 

03 58 
04 41 
05 26 

h m d 

16 20 20 
17 03 21 
17 48 22 

Phase 

0 



48 FEB. 27, 28, MAR. 1 (FRI., SAT., SUN.) 

ARIES VENUS -3.4 MARS +1.4 JUPITER -2.0 SATURN +0.7 STARS 
<,Ml 

<,HA C,1HA. De<:. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. ,, I, " ' " ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 
2700 156 44.3 185 42.0 513 11.5 169 25.7 5 6 26.5 328 08.2 5 2 01.8 327 55.3 5 0 58.4 Acomor 315 37.2 540 23.2 

01 171 46.8 200 41.4 10.4 184 26.4 25.7 343 10.9 01.7 342 57.9 58.3 Achernar 335 45.5 557 20.3 
02 186 49.3 215 40.9 09.4 199 27.0 24.9 358 13.5 01.6 358 00.5 58.3 Acrux 173 36.2 562 59.5 
03 201 51.7 230 40.3 .. 08.3 214 27.7 .. 24.2 13 16.2 . . 01.5 13 03.l .. 58.2 Adhara 255 31.7 528 57.0 
04 216 54.2 245 39.8 07.3 229 28.3 23.4 28 18.9 01.4 28 05.8 58.1 Aldebaran 291 17.6 Nl6 28.2 
05 231 56.7 260 39.2 06.2 244 29.0 22.6 43 21.6 01.3 43 08.4 58.l 
06 246 59.l 275 38.6 513 05.2 259 29.6 5 6 21.8 58 24.3 5 2 01.2 58 11.0 5 0 58.0 Alioth 166 41.8 N56 03.6 
07 262 01.6 290 38.l 04.2 274 30.3 21.0 73 27.0 01.l 73 13.6 57.9 Alkaid 153 17.9 N49 24.3 
08 277 04.l 305 37.5 03.l 289 30.9 20.3 88 29.6 01.0 88 16.2 57.9 Al No'ir 28 l 5.0 $47 03.3 

F 09 292 06.5 320 37.0 .. 02.l 304 31.6 .. 19.5 103 32.3 .. 00.9 103 18.8 . . 57.8 Alnilam 276 11.3 S 1 13.0 
R 10 307 09.0 335 36.4 01.0 319 32.2 18.7 118 35.0 00.8 118 21.4 57.7 Alphard 218 20.0 5 8 34.7 
I 11 322 11.4 350 35.9 13 00.0 334 32.9 17.9 133 37.7 00.7 133 24.0 57.6 
D 12 337 13.9 5 35.3 512 58.9 349 33.5 5 6 17.2 148 40.4 5 2 00.6 148 26.6 5 0 57.6 Alphecca 126 31.8 N26 46.5 
A 13 352 16.4 20 34.8 57.9 4 34.2 16.4 163 43.l 00.5 J63 29.2 57.5 Alpheratz 358 09.3 N28 59. l 
y 14 7 18.8 35 34.2 56.8 19 34.8 15.6 178 45.7 00.4 178 31.8 57.4 Altair 62 32.5 N 8 49.0 

15 22 21.3 50 33.7 .. 55.8 34 35.5 .. 14.8 193 48.4 .. 00.3 193 34.4 .. 57.4 Ankoo 353 40.3 542 24.8 
16 37 23.8 65 33.l 54.7 49 36.l 14.0 208 51.l 00.2 208 37.0 57.3 Antares 112 56.5 S26 23.3 
17 52 26.2 80 32.6 53.7 64 36.8 13.3 223 53.8 00.l 223 39.6 57.2 
18 67 28.7 95 32.0 512 52.6 79 37.4 5 6 12.5 238 56.5 5 2 00.0 238 42.2 5 0 57.2 Arcturus 146 18.0 Nl9 16.7 
19 82 31.2 110 31.5 51.6 94 38.l 11.7 253 59.2 1 59.9 253 44.8 57.l Atria 108 20.5 S68 59.3 
20 97 33.6 125 30.9 50.5 109 38.7 10.9 269 01.9 59.7 268 47.4 57.0 Avior 234 27.5 S59 27.l 
21 112 36.l 140 30.4 .. 49.5 124 39.4 .. 10.l 284 04.6 .. 59.6 283 50.0 .. 57.0 Bellatrix 278 58.3 N 6 19.8 
22 127 38.6 155 29.8 48.4 139 40.0 09.4 299 07.2 59.5 298 52.6 56.9 Betelgeuse 271 27.8 N 7 24.1 
23 142 41.0 170 29.3 47.4 154 40.7 08.6 314 09.9 59.4 313 55.2 56.8 

2800 157 43.5 185 28.7 S12 46.3 169 41.3 S 6 07.8 329 12.6 5 l 59.3 328 57.8 5 0 56.8 Canopus 264 06.8 S52 41.5 
01 172 45.9 200 28.2 45.3 184 42.0 07.0 344 15.3 59.2 344 00.4 56.7 Capello 281 10.8 N45 58.8 
02 187 48.4 215 27.6 44.2 199 42.6 06.2 359 18.0 59.l 359 03.0 56.6 Deneb 49 48.6 N45 12.6 
03 202 50.9 230 27.l .. 43.l 214 43.3 .. 05.5 14 20.7 .. 59.0 14 05.7 .. 56.6 Denebola 182 58.4 Nl4 40.6 
04 217 53.3 245 26.5 42.l 229 43.9 04.7 29 23.4 58.9 29 08.3 56.5 Diphdo 349 20.8 S18 <>5.7 
05 232 55.8 260 26.0 41.0 244 44.6 03.9 44 26.1 58.8 44 10.9 56.4 
06 247 58.3 275 25.4 S12 40.0 259 45.2 5 6 03.l 59 28.8 S l 58.7 59 13.5 5 0 56.3 Dubhe 194 21.1 N61 51.l 
07 263 00.7 290 24.9 38.9 274 45.9 02.3 74 31.4 58.6 74 16.l 56.3 Elnath 278 43.7 N28 35.5 

s 08 278 03.2 305 24.3 37.9 289 46.5 01.5 89 34.l 58.5 89 18.7 56.2 Eltanin 90 57.8 N51 29.2 
A 09 293 05.7 320 23.8 .. 36.8 304 47.2 .. 00.8 104 36.8 .. 58.4 104 21.3 . . 56.1 Enif 34 11.6 N 9 47.l 
T 10 308 08.1 335 23.2 35.7 319 47.8 6 00.0 119 39.5 58.3 119 23.9 56.l Fomalhaut 15 51.4 S29 43.5 
u 11 323 10.6 350 22.7 34.7 334 48.5 5 59.2 134 42.2 58.2 134 26.5 56.0 
R 12 338 13.l 5 22.2 512 33.6 349 49.l S 5 58.4 149 44.9 S l 58.l 149 29.l S O ';5.9 Gacrux 172 27.9 S57 00.3 
D 13 353 15.5 20 21.6 32.5 4 49.8 57.6 164 47.6 58.0 164 31.7 55.9 Gienah 176 17.4 S17 26.2 
A 14 8 18.0 35 21.l 31.5 19 50.4 56.9 179 50.3 57.9 179 34.3 55.8 Hodor 149 22.5 S60 16.7 
y 15 23 20.4 50 20.5 .. 30.4 34 51.l .. 56.l 194 53.0 .. 57.8 194 36.9 .. 55.7 Hamal 328 28.8 N23 22.3 

16 38 22.9 65 20.0 29.4 49 51.7 55.3 209 55.7 57.7 209 39.5 55.7 Kaus Aust. 84 16.6 S34 23.6 
17 53 25.4 80 19.4 28.3 64 52.4 54.5 224 58.3 57.6 224 42.l 55.6 
18 68 27.8 95 18.9 S12 27.2 79 53.0 S 5 53.7 240 01.0 S l 57.4 239 44.8 S O 55.5 Kochab 137 18.5 N74 13.8 
19 83 30.3 110 18.4 26.2 94 53.7 53.0 255 03.7 57.3 254 47.4 55.4 Markab 14 03.2 Nl5 06.0 
20 98 32.8 125 17.8 25.l 109 54.3 52.2 270 06.4 57.2 269 50.0 55.4 Menkar 314 40.9 N 4 00.8 
21 113 35.2 140 17.3 .. 24.0 124 55.0 .. 51.4 285 09.1 .. 57.l 284 52.6 .. 55.3 Menkent 148 36.4 S36 16.5 
22 128 37.7 155 16.8 23.0 139 55.6 50.6 300 11.8 57.0 299 55.2 55.2 Mioplocidws 221 44.0 569 38.5 
23 143 40.2 170 16.2 21.9 154 56.3 49.8 315 14.5 56.9 314 57.8 55.2 

100 158 42.6 185 15.7 S12 20.8 169 56.9 5 5 49.0 330 17.2 S 1 56.8 330 00.4 5 0 55.l Mirfak 309 15.8 N49 47.7 
01 173 45.l 200 15.l 19.7 184 57.6 48.3 345 19.9 56.7 345 03.0 55.0 Nunki 76 29.0 S26 19.2 
02 188 47.5 215 14.6 18.7 199 58.2 47.5 0 22.6 56.6 0 05.6 55.0 Peacock 53 58.4 S56 47.7 
03 203 50.0 230 14.l .. 17.6 214 58.9 .. 46.7 15 25.3 . . 56.5 15 08.2 .. 54.9 PaUux 243 57.5 N28 04.3 
04 218 52.5 245 13.5 16.5 229 59.6 45.9 30 28.0 56.4 30 10.8 54.8 Procyon 245 25.2 N 5 16.3 
05 233 54.9 260 13.0 15.5 245 00.2 45.l 45 30.7 56.3 45 13.4 54.8 
06 248 57.4 275 12.5 512 14.4 260 00.9 5 5 44,4 60 33.4 S l 56.2 60 16.1 S O 54.7 Rosolhogt,e 96 29.4 Nl2 34.3 
07 763 59.9 290 11.9 13.3 275 01.5 43.6 75 36.l 56.l 75 18.7 54.6 Regulua 208 09.4 Nl2 03.5 
08 779 02.3 305 ll.4 12.2 290 02.2 42.8 90 38.7 56.0 '>El 21.3 54.5 Rig•I 281 35.7 S 8 13.6 

s 09 294 04.8 320 10.9 .. 11.2 305 02.8 .. 42.0 105 41.4 .. 55.9 105 23.9 . . 54.5 Rigit Kent. 140 2S.l 560 45.l 
u 10 309 07.3 335 10.3 10.1 320 03.5 41.2 120 44.l 55.8 12& 21,.5 54.4 Sabik 102 40.8 S15 ,;u 
N 11 324 09.7 350 09.8 09.0 335 04.l 40.4 135 46.8 55.6 135 2,.1 54.3 
D 12 339 12.2 5 09.3 S12 07 .9 350 04.8 S 5 39.7 150 49.5 S l 55.5 150 31.7 S O 54.3 Schedar 350 09.1 N56 26.0 
A 13 354 14.7 20 08.7 06.9 5 05.4 38.9 165 52.2 55.4 11,5 34.3 54.2 Shaula 96 55.4 S37 05.3 
y 14 9 17.l 35 08.2 05.8 20 06.l 38.l 180 54.9 55.3 180 34..9 54.l Sirius 258 55.3 S16 41.7 

15 24 19.6 50 07.7 .. 04.7 35 06.7 . . 37.3 195 S7.6 . . 55.2 195 39.5 .. 54.1 Spica 158 57.0 SU 03.8 
16 39 22.0 65 07.l 03.6 50 07.4 36.5 211 00.3 55.1 210 42.l 54.0 Suhoil 223 10.l $43 21.5 
17 54 24.5 80 06.6 02.6 65 08.l 35.7 226 03.0 55.0 225 44.8 53.9 
18 69 27.0 95 06.l 512 01.5 80 08.7 S 5 35.0 241 05.7 S 1 S4.9 240 47.4 S O 53.8 Vego 80 55.11 toe 4S.7 
19 84 29.4 110 05.5 12 00.4 95 09.4 34.2 256 08.4 54.8 255 50.0 53.8 Zuben'ubi 137 32.6 S15 57.8 
20 99 31.9 125 05.0 11 59.3 110 10.0 33.4 271 11.1 54.7 270 52.6 53.7 S.H.A. Mer. Pou. 
21 114 34.4 140 04.5 .. S8.2 125 10.7 .. 32.6 286 13.8 .. 54.6 285 55.2 .. 53.6 0 ' h "' 22 129 36.8 155 04.0 57.2 140 11.3 31.8 301 16.5 54.5 300 57.8 53.6 Venus 27 45.2 11 39 
23 144 39.3 170 03.4 56.l 155 12.0 31.0 316 19.2 54.4 316 00.4 S3.5 Mora 11 57.8 12 41 

h m Jupiter 171 2,.1 2 03 
\ler Poss. 13 26. 9 !' -0.5 d l.l V 0.7 d 0.8 V 2.7 d 0.1 V 2.6 d 0.1 Saturn 171 14.4 2 04 
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Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 27 28 1 2 Nout, 

G.M.T. 
d h h h m h m h m h m h m 

G.H.A. Dec. G.H.A. V Dec. H.P. . m m 

h , , , N 72 05 15 06 33 07 43 05 21 - - -d . , . , . , . 
27~ 176 47.4 S 8 27.3 269 59.6 12.1 S17 00.5 5.9 54.6 N 70 05 20 06 30 07 32 04 08 06 05 - -191 47.5 26.3 284 31.3 12.6 17 06.4 5.8 54.6 68 05 23 06 28 07 24 03 31 04 59 06 16 07 06 

02 206 47.6 25.4 299 02.9 12.7 17 12.2 5.8 54.6 66 05 26 06 25 07 17 03 05 04 24 05 33 06 24 
03 221 47.7 .. 24.5 313 34.6 12.5 17 18.0 5.7 54.7 64 05 29 06 23 07 11 02 45 03 59 05 04 05 55 
04 236 47.9 23.5 328 06.1 12.5 • 17 23.7 5.6 54.7 62 05 30 06 22 07 06 02 29 03 39 04 42 05 34 
05 251 48.0 22.6 342 37 .6 12.5 17 29.3 5.6 54.7 60 05 32 06 20 07 02 02 15 03 23 04 24 05 16 

06 266 48.l S 8 21.6 357 09.l 12.4 S17 34.9 5.4 54.7 N 58 05 33 06 18 06 58 02 04 03 09 04 09 05 01 
07 281 48.2 20.7 11 40.5 12.4 17 40.3 5.4 54.7 56 05 34 06 17 06 54 01 54 02 57 03 56 04 49 
08 296 48.3 19.8 26 11.9 12.3 17 45.7 5.3 54.7 54 05 35 06 16 06 51 01 45 02 47 03 45 04 38 

F 09 311 48.4 .. 18.8 40 43.2 12.2 17 51.0 5.2 54.8 52 05 35 06 14 06 48 01 37 02 38 03 36 04 28 
R 10 326 48.5 17.9 55 14.4 12.2 17 56.2 5.2 54.8 50 05 36 06 13 06 46 01 30 02 30 03 27 04 19 
I 11 341 48.6 16.9 69 45.6 12.2 18 01.4 5.1 54.8 45 05 37 06 11 06 40 01 15 02 13 03 08 04 01 

0 12 356 48.7 S 8 16.0 84 16.8 12.0 S18 06.5 4.9 54.8 N 40 05 37 06 08 06 35 01 02 01 58 02 53 03 46 
A 13 11 48.8 15.l 98 47.8 12.l 18 11.4 5.0 54.8 35 05 36 06 06 06 n 00 52 01 47 02 40 03 33 
y 14 26 49.0 14.l 113 18.9 12.0 18 16.4 4.8 54.9 30 05 35 06 03 06 27 00 43 01 36 02 29 03 22 

15 41 49.1 .. 13.2 127 49.9 11.9 18 21.2 4.7 54.9 20 05 33 05 59 06 21 00 27 01 18 02 10 03 03 
16 56 49.2 12.2 142 20.8 11.9 18 25.9 4.7 54.9 N 10 05 29 05 54 06 15 00 13 01 03 01 54 02 46 
17 71 49.3 11.3 156 51.7 11.8 18 30.6 4.6 54.9 0 05 24 05 48 06 09 00 00 00 48 01 38 02 30 

18 86 49.4 S 8 10.3 171 22.5 11.8 S18 35.2 4.4 54.9 S 10 05 18 05 42 06 04 24 34 00 34 01 23 02 15 
19 101 49.5 09.4 185 53.3 11.7 18 39.6 4.5 55.0 20 05 09 05 35 05 57 24 18 00 18 01 06 01 58 
20 116 49.6 08.5 200 24.0 11.7 18 44.l 4.3 55.0 30 04 57 05 26 05 50 24 01 00 01 00 48 01 39 
21 131 49.8 .. 07.5 214 54.7 11.6 18 48.4 4.2 55.0 35 04 50 05 20 05 46 23 51 24 37 00 37 01 28 
22 146 49.9 06.6 229 25.3 11.5 18 52.6 4.2 55.0 40 04 40 05 13 05 41 23 39 24 24 00 24 01 16 
23 161 50.0 05.6 243 55.8 11.5 18 56.8 4.0 55.1 45 04 29 05 05 05 36 23 25 24 09 00 09 01 01 

2s: 176 50.l S 8 04.7 258 26.3 11.5 S19 00.8 4.0 55.l s 50 04 14 04 55 05 29 23 09 23 51 24 42 00 42 
191 50.2 03.7 272 56.8 11.4 19 04.8 3.9 55.1 52 04 07 04 50 05 26 23 01 23 43 24 33 00 33 

02 206 50.3 02.8 287 27 .2 11.3 19 08.7 3.8 55.1 54 03 59 04 45 05 22 22 52 23 33 24 24 00 24 
03 221 50.4 .. 01.9 301 57.5 11.3 19 12.5 3.7 55.2 56 03 so 04 39 OS 18 22 42 23 22 24 13 00 13 
04 236 50.6 00.9 316 27.8 11.2 19 16.2 3.6 55.2 58 03 39 04 32 05 14 22 31 23 10 24 00 00 00 
OS 251 50.7 8 00.0 330 58.0 ll.2 19 19.8 3.5 55.2 S 60 03 26 04 24 05 09 22 19 22 56 23 45 24 49 

06 266 so.a s 1 59.o 345 28.2 11.1 Sl 9 23.3 3.4 55.2 Twilight Moonset 07 281 50.9 58.l 359 58.3 11.l 19 26.7 3.4 55.3 lot. Sunset 
s 08 296 51.0 57.1 14 28.4 11.0 19 30.1 3.2 55.3 Civil Nout. 27 28 1 2 
A 09 311 51.l .. 56.2 28 58.4 11.0 19 33.3 3.1 55.3 
T 10 326 51.2 55.2 43 28.4 10.9 19 36.4 3.1 55.3 . h m h m h m h m h m h m h m 

u 11 341 51.4 54.3 57 58.3 10.9 19 39.5 3.0 55.4 N 72 16 44 17 54 19 13 06 52 - - -R 12 356 51.5 S 7 53.3 72 28.2 10.8 Sl 9 42.5 2.8 55.4 N 70 16 54 17 57 19 08 08 06 07 50 - -0 13 11 51.6 52.4 86 58.0 10.7 19 45.3 2.8 55.4 68 17 03 17 59 19 04 08 44 08 55 09 24 10 24 
A 14 26 51.7 51.5 101 27.7 10.7 19 48.l 2.7 55.4 66 17 09 18 02 19 01 09 10 09 31 10 07 11 05 
y 15 41 51.8 .. 50.5 115 57 .4 10. 7 19 50.8 2.5 55.5 64 17 15 18 03 18 58 09 31 09 57 10 36 11 34 

16 56 51.9 49.6 130 27.l 10.6 19 53.3 2.5 55.5 62 17 20 18 05 18 56 09 48 10 17 10 58 11 55 
17 71 52.1 48.6 144 56.7 10.5 19 55.8 2.4 55.5 60 17 25 18 07 18 55 10 02 10 33 11 16 12 13 
18 86 52.2 S 7 47.7 159 26.2 10.5 Sl 9 58.2 2.3 55.5 N 58 17 28 18 08 18 53 10 14 10 47 11 31 12 27 
19 101 52.3 46.7 173 55.7 10.5 20 00.5 2.2 55.6 56 17 32 18 09 18 52 10 24 10 59 11 44 12 40 
20 116 52.4 45.8 188 25.2 10.4 20 02.7 2.0 55.6 54 17 35 18 10 18 51 10 33 11 10 11 55 12 51 
21 131 52.5 .. 44.8 202 54.6 10.3 20 04.7 2.0 55.6 52 17 38 18 12 18 51 10 41 11 19 12 05 13 00 
22 146 52.7 43.9 217 23.9 10.3 20 06.7 1.9 55.7 50 17 40 18 13 18 so 10 49 11 27 12 14 13 09 
23 161 52.8 42.9 231 53.2 10 . .3 20 08.6 1.8 55.7 45 17 46 18 15 18 49 11 OS 11 45 12 32 13 27 

1~ 176 52.9 S 7 42.0 246 22.S 10.2 S20 10.4 1.6 55.7 N 40 17 51 18 18 18 49 11 17 12 00 12 48 13 42 
191 53.0 41.0 260 51.7 10.1 20 12.0 1.6 55.7 35 17 55 18 20 18 49 11 29 12 12 13 00 13 55 

02 206 53.1 40.l 275 20.8 10.1 20 13.6 1.5 55.8 30 17 58 18 22 18 50 11 38 12 23 13 12 14 06 
03 221 53.3 .. 39.l 289 49.9 10.1 20 15.l 1..3 55.8 20 18 05 18 27 18 53 11 55 12 41 13 31 14 24 
04 236 53.4 38.2 304 19.0 10.0 20 16.4 1.3 55.8 N 10 18 10 18 32 18 56 12 10 12 57 13 48 14 41 
05 251 53.5 37.2 318 48.0 10.0 20 17.7 1.2 55.9 0 18 16 18 37 19 01 12 23 13 12 14 03 14 56 
06 266 53.6 S 7 36.3 333 17.0 9.9 S20 18.9 1.0 55.9 S 10 18 21 18 43 19 07 12 37 13 27 14 19 15 11 
07 281 53.7 35.3 347 45.9 9.8 20 19.9 1.0 55.9 20 18 28 18 50 19 16 12 52 13 43 14 35 15 27 
08 296 53.9 34.4 2 14.7 9.9 20 20.9 0.8 56.0 30 18 35 18 59 19 27 13 08 14 02 14 54 15 46 

s 09 311 54.0 .. 33.4 16 43.6 9.7 20 21.7 0.7 56.0 35 18 39 19 04 19 35 13 18 14 12 15 06 15 57 
u 10 326 54.l 32.5 31 12.3 9.8 20 22.4 0.7 56.0 40 18 43 19 11 19 44 . 13 29 14 25 15 18 16 09 
N 11 341 54.2 31.5 45 41.l 9.6 20 23.1 0.5 56.l 45 18 49 19 19 19 55 13 43 14 39 15 33 16 24 
0 12 356 54.3 S 7 30.6 60 09.7 9.7 S20 23.6 0.4 56.l s so 18 55 19 29 20 10 13 59 14 57 15 52 16 41 
A 13 11 54.5 29.6 74 38.4 9.6 20 24.0 0.3 56.1 52 18 58 19 33 20 17 14 06 15 06 16 01 16 50 
y 14 26 54.6 28.7 89 07.0 9.5 20 24.3 0.2 56.1 54 19 02 19 39 20 24 14 15 15 15 16 10 16 59 

15 41 54.7 .. 27.7 103 35.5 9.5 20 24.5 o.o 56.Z 56 19 05 19 45 20 33 14 24 15 26 16 21 17 09 
16 56 54.8 26.8 118 04.0 9.5 20 24.5 0.0 56.2 58 19 10 19 51 20 44 14 35 15 38 16 34 17 21 
17 71 55.0 25.8 132 32.5 9.4 20 24.5 0.1 56.2 S 60 19 14 19 59 20 56 14 47 15 52 16 49 17 35 
18 86 55.l S 7 24.9 147 00.9 9.4 S20 24.4 0.3 56.3 SUN MOON 19 101 55.2 23.9 161 29.3 9.4 20 24.l 0.3 56.3 

Eqn. of Time 20 1i6 55.3 23.0 175 57.7 9.3 20 23.8 0.5 56.3 Doy 
Mer. Mer. Pou. 

Phase Ag• 21 131 55.5 .. 22.0 190 26.0 9.3 20 23.3 0.6 56.4 oo• 12· Pou. Upper lower 
22 146 55.6 21.1 204 54.3 9.2 20 22.7 0.7 56.4 m . m • h .. h m h m d 
23 161 55.7 20.1 219 22.5 9.2 20 22.0 0.8 56.4 27 12 51 12 45 12 13 06 12 18 36 23 

28 12 40 12 34 12 13 07 00 19 25 24 ct s.o. 16.2 d 0.9 s.o. 14.9 15.l 15.3 1 12 29 12 23 12 12 07 51 20 17 25 



MARCH 2, 3, 4 (MON., TUES., WED.) 

ARIES VENUS -3.4 MARS +l.4 JUPITER -2.0 SATURN +0.7 STARS 
(i.MI 

C,,H.A G.H.A. Dec. G.HA. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 

" ,, 
" ' . , . , . , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 

200 159 41.8 185 02.9 S11 55.0 170 12.6 S 5 30.3 331 21.9 S 1 54.2 331 03.0 S O 53.4 Acomor 315 37.2 S40 23.2 
01 174 44.2 200 02.4 53.9 185 13.3 29.5 346 24.6 54.l 346 05.6 53.4 Achernar 335 45.5 S57 20.3 
02 189 46.7 215 01.8 52.8 200 13.9 28.7 1 27.3 54.0 1 08.2 53.3 Acrux 173 36.2 S62 59.5 
03 204 49.2 230 01.3 .. 51.7 215 14.6 .. 27.9 16 30.0 .. 53.9 16 10.9 .. 53.2 Adhara 255 31.7 S28 57.l 
04 219 51.6 245 00.8 50.7 230 15.3 27.l 31 32.7 53.8 31 13.5 53.1 Aldebaran 291 17.7 Nl6 28.2 
05 234 54.l 260 00.3 49.6 245 15.9 26.3 46 35.4 53.7 46 16.1 53.1 
06 249 56.5 274 59.7 S11 48.5 260 16.6 S 5 25.5 61 38.1 S 1 53.6 61 18.7 S O 53.0 Alioth 166 41.8 N56 03.6 
07 264 59.0 289 59.2 47.4 275 17.2 24.8 76 40.8 53.5 76 21.3 52.9 Alkaid 153 17.9 N49 24.3 
08 280 01.5 304 58.7 46.3 290 17.9 24.0 91 43.5 53.4 91 23.9 52.9 Al No'ir 28 15.0 547 03.2 

M 09 295 03.9 319 58.2 .. 45.2 305 18.5 .. 23.2 106 46.2 .. 53.3 106 26.5 .. 52.8 Alnilam 276 11.3 S 1 13.0 
0 10 310 06.4 334 57.6 44.1 320 19.2 22.4 121 48.9 53.2 121 29.1. 52.7 Alphard 218 20.0 S 8 34.7 
N 11 325 08.9 349 57.1 43.0 335 19.9 21.6 136 51.6 53.1 136 31.7 52.6 
D 12 340 11.3 4 56.6 S11 42.0 350 20.5 S 5 20.8 151 54.3 S 1 52.9 151 34.4 S O 52.6 Alphecca 126 31.7 N26 46.5 
A 13 355 13.8 19 56.1 40.9 5 21.2 20.1 166 57.0 52.8 166 37.0 52.5 Alpheratz 358 09.3 N28 59.0 
y 14 10 16.3 34 55.6 39.8 20 21.8 19.3 181 59.7 52.7 181 39.6 52.4 Altair 62 32.5 N 8 48.9 

15 25 18.7 49 55.0 .. 38.7 35 22.5 .. 18.5 197 02.4 . . 52.6 196 42.2 .. 52.4 Ankoo 353 40.3 S42 24.8 
16 40 21.2 64 54.5 37.6 50 23.1 17.7 212 05.1 52.5 211 44.8 52.3 Antares 112 56.4 S26 23.3 
17 55 23.6 79 54.0 36.5 65 23.8 16.9 227 07.8 52.4 226 47.4 52.2 
18 70 26.l 94 53.5 Sll 35.4 80 24.5 S 5 16.1 242 10.5 S 1 52.3 241 50.0 S O 52.2 Arcturus 146 18.0 Nl9 16.7 
19 85 28.6 109 53.0 34.3 95 25.1 15.3 257 13.2 52.2 256 52.6 52.1 Atria 108 20.4 568 59.3 
20 100 31.0 124 52.4 33.2 110 25.8 14.6 272 15.9 52.1 271 55.3 52.0 Avior 234 27.6 S59 27.2 
21 115 )3.'> 139 51.9 .. 32.l 125 26.4 .. 13.8 287 18.6 .. 52.0 286 57.9 . . 51.9 Bellatrix 278 58.4 N 6 19.8 
22 130 36.0 154 51.4 31.0 140 27.1 13.0 302 21.3 51.9 302 00.5 51.9 Betelgeuse 271 27.8 N 7 24.1 
23 145 38.4 169 50.9 29.9 155 27.7 12.2 317 24.0 51.7 317 03.1 51.8 

300 160 40.9 184 50.4 SU 28.8 170 28.4 S 5 11.4 332 26.7 S 1 51.6 332 05.7 S O 51.7 Canopus 264 06.8 S52 41.5 
01 175 43.4 199 49.8 27.7 185 29.1 10.6 347 29.4 51.5 347 08.3 51.7 Capello 281 10.8 N45 58.8 
02 190 45.8 214 49.3 26.7 200 29.7 09.8 2 32.1 51.4 2 10.9 51.6 Deneb 49 48.6 N45 12.6 
03 205 48.3 229 48.8 .. 25.6 215 30.4 .. 09.1 17 34.8 .. 51.3 17 13.5 .. 51.5 Denebola 182 58.4 Nl4 40.6 
04 220 50.8 244 48.3 24.5 230 31.0 08.3 32 37.5 51.2 32 16.2 51.4 Diphdo 349 20.8 S18 05.7 
05 235 53.2 259 47.8 23.4 245 31.7 07.5 47 40.2 51.1 47 18.8 51.4 
06 250 55.7 274 47.3 S11 22.3 260 32.3 S 5 06.7 62 42.9 S 1 51.0 62 21.4 S O 51.3 Dubhe 194 21.1 N61 51.1 
07 265 58.1 289 46.7 21.2 275 33.0 05.9 77 45.6 50.9 77 24.0 51.2 Elnath 278 43.7 N28 35.5 

T 
08 281 00.6 304 46.2 20.l 290 33.7 05.1 92 48.3 50.8 92 26.6 51.2 Eltanin 90 57.7 N51 29.2 
09 296 03.l 319 45.7 .. 19.0 305 34.3 .. 04.3 107 51.0 .. 50.6 107 29.2 . . 51.1 Enif 34 11.6 N 9 47.1 u 10 311 05.5 334 45.2 17.9 320 35.0 03.6 122 53.7 50.5 122 31.8 51.0 Fomalhaut 15 51.4 S29 43.5 

E 11 326 08.0 349 44.7 16.8 335 35.6 02.8 137 56.4 50.4 137 34.5 50.9 s 
12 4 44.2 S11 350 36.3 S 152 59.1 S 1 50.3 152 37.1 S O 50.9 172 27.9 S57 00.3 D 341 10.5 15.7 5 02.0 Gacrux 

A 13 356 12.9 19 43.7 14.6 5 37.0 01.2 168 01.9 50.2 167 39.7 50.8 Gienah 176 17.3 S17 26.2 
y 14 11 15.4 34 43.2 13.4 20 37.6 5 00.4 183 04.6 50.l 182 42.3 50.7 Hodor 149 22.5 560 16.7 

15 26 17.9 49 42.6 .. 12.3 35 38.3 4 59.6 198 07.3 .. 50.0 197 44.9 .. 50.7 Hamal 328 28.8 N23 22.3 
16 41 20.3 64 42.l 11.2 50 38.9 58.8 213 10.0 49.9 212 47.5 50.6 Kaus Aust. 84 16.6 S34 23.6 
17 56 22.8 79 41.6 10.1 65 39.6 58.1 228 12.7 49.8 227 50.1 50.5 
18 71 25.3 94 41.1 Sll 09.0 80 40.3 S 4 57.3 243 15.4 S 1 49.7 242 52.8 S O 50.4 Kochab 137 18.5 N74 13.8 
19 86 27.7 109 40.6 07.9 95 40.9 56.5 258 18.l 49.5 257 55.4 50.4 Markab 14 03.2 Nl5 06.0 
20 101 30.2 124 40.l 06.8 110 41.6 55.7 273 20.8 49.4 272 58.0 50.3 Menkar 314 40.9 N 4 00.8 
21 116 32.6 139 39.6 .. 05.7 125 42.2 .. 54.9 288 23.5 . . 49.3 288 00.6 .. 50.2 Menkent 148 36.4 S36 16.5 
22 131 35.l 154 39.1 04.6 140 42.9 54.1 303 26.2 49.2 303 03.2 50.2 Miaplacidus 221 44.0 569 38.5 
23 146 37.6 169 38.6 03.5 155 43.6 53.3 318 28.9 49.l 318 05.8 50.1 

400 161 40.0 184 38.1 Sll 02.4 170 44.2 S 4 52.6 333 31.6 S 1 49.0 333 08.4 S O 50.0 Mirfak 309 15.8 N49 47.7 
01 176 42.5 199 37.6 01.3 185 44.9 51.8 348 34.3 48.9 348 11.1 49.9 Nunki 76 29.0 S26 19.2 
02 191 45.0 214 37.1 11 00.2 200 45.5 51.0 3 37.0 48.8 3 13.7 49.9 Peacock 53 58.4 S56 47.7 
03 206 47.4 229 36.5 10 59.l 215 46.2 .. 50.2 18 39.7 .. 48.7 18 16.3 . . 49.8 Pollux 243 57.5 N28 04.3 
04 221 49.9 244 36.0 58.0 230 46.9 49.4 33 42.5 48.5 33 18.9 49.7 Procyon 245 25.2 N 5 16.3 
05 236 52.4 259 35.5 56.8 245 47.5 48.6 48 45.2 48.4 48 21.5 49.6 
06 251 54.8 274 35.0 S10 55.7 260 48.2 S 4 47.8 63 47.9 S 1 48.3 63 24.l S O 49.6 Rasalhague 96 29.4 Nl2 34.3 

W 07 266 57.3 289 34.5 54.6 275 48.8 47.0 78 50.6 48.2 78 26.8 49.5 Regulus 208 09.4 Nl2 03.5 
E 08 281 59.7 304 34.0 53.5 290 49.5 46.3 93 53.3 48.1 93 29.4 49.4 Rigel 281 35.7 S 8 13.6 
D 09 297 02.2 319 33.5 .. 52.4 305 50.2 .. 45.5 108 56.0 .. 48.0 108 32.0 . . 49.4 Rigil Kent. 140 25.1 560 45.1 
N 10 312 04.7 334 33.0 51.3 320 50.8 44.7 123 58.7 47.9 123 34.6 49.3 Sabik 102 40.8 S15 42.1 

11 327 07.1 349 32.5 50.2 335 51.5 43.9 139 01.4 47.8 138 37.2 49.2 
E 12 342 09.6 4 32.0 S10 49.0 350 52.2 S 4 43.l 154 04.1 S 1 47.6 153 39.8 S O 49.l Schedar 350 09.l N56 26.0 s 13 357 12.l 19 31.5 47.9 5 52.8 42.3 169 06.8 47.5 168 42.5 49.l Shaula 96 55.4 S37 05.3 
D 14 12 14.5 34 31.0 46.8 20 53.5 41.5 184 09.5 47.4 183 45.1 49.0 Sirius 258 55.3 S16 41.7 
A 15 27 17.0 49 30.5 .. 45.7 35 54.1 .. 40.7 199 12.2 .. 47.3 198 47.7 . . 48.9 Spica 158 57.0 S11 03.8 
y 16 42 19.5 64 30.0 44.6 50 54.8 40.0 214 15.0 47.2 213 50.3 48.9 Suhail 223 10.1 543 21.5 

17 57 21.9 79 29.5 43.5 65 55.5 39.2 229 17.7 47.1 228 52.9 48.8 
18 72 24.4 94 29.0 S10 42.4 80 56.l S 4 38.4 244 20.4 S 1 47.0 243 55.5 S O 48.7 Vega 80 55.8 N38 45.7 
19 87 26.9 109 28.5 41.2 95 56.8 37.6 259 23.1 46.9 258 58.2 48.6 Zuben'ubi 137 32.5 S15 57 .8 
20 102 29.3 124 28.0 40.l no 57.5 36.8 274 25.8 46.7 274 00.8 48.6 S.HA. Mer. Pou. 
21 ll7 31.8 139 27.5 .. 39.0 125 58.1 .. 36.0 289 28.5 .. 46.6 289 03.4 .. 48.5 . , h m 
22 132 34.2 154 27.0 37.9 i40 58.8 35.2 304 31.2 46.5 304 06.0 48.4 Venu, 24 09.5 11 41 
23 147 36.7 169 26.5 36.8 155 59.4 34.4 319 33.9 46.4 319 08.6 48.3 Mara 9 47.5 12 38 

h m Jupiter 171 45.8 l 50 
Mer. Poss. l3 15.1 I' -0.5 d l.l V 0.7 d 0.8 V 2.7 d 0.l V 2.6 d 0.l Saturn 171 24.8 l 51 
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Twilight 
SUN MOON Lat. Sunrise 

Moonrise 

Naut. Civil 
G.M.T.t--G-,.-H-.A-.--o-.-c.---G-.H-.A-.---v---o.,-c-.--d--H-_-p_-+---.--h--m--h--m--h-m-t--h-m-,.-h--m-,--h-m...,.._h_m_ 

2 3 4 5 

d h 

2~ 
02 
03 
04 
05 
06 
07 
08 

M 09 
o 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 3: 
02 
03 
04 
05 

06 
07 

T 08 
09 

u 10 
E 11 
s 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 4: 
02 
03 
04 
05 

06 
W 07 
E 08 
D 09 
N 10 

11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

176 55.8 S 7 19.2 
191 56.0 18.2 
206 56.l 17 .3 
221 56.2 · · 16.3 
236 56.3 15.4 
251 56.5 14.4 
266 56.6 S 7 13.4 
281 56. 7 12.5 
296 56.8 11.5 
311 57.0 · · 10.6 
326 57.1 09.6 
341 57.2 08.7 

356 57.3 S 7 07.7 
11 57.5 06.8 
26 57.6 05.8 
41 57.7 · · 04.9 
56 57.8 03.9 
71 58.0 02.9 

86 58.l S 7 02.0 
101 58.2 01.0 
116 58.4 7 00.l 
131 58.5 6 59.l 
146 58.6 58.2 
161 58.7 57.2 
176 58.9 S 6 56.2 
191 59.0 55.3 
206 59.1 54.3 
221 59.3 · · 53.4 
236 59.4 52.4 
251 59.5 51.5 
266 59.7 S 6 50.5 
281 59.8 49.5 
296 59.9 48.6 
312 00.1 · · 47.6 
327 00.2 46.7 
342 00.3 45.7 

357 00.4 S 6 44.7 
12 00.6 43.8 
27 00.7 42.8 
42 00.8 · · 41.9 
57 Ol.O 40.9 
72 01.1 39.9 
87 01.2 S 6 39.0 

102 01.4 38.0 
117 01.5 37.l 
132 01.6 · · 36.1 
147 01.8 35.1 
162 01.9 34.2 

177 02.0 S 6 33.2 
192 02.2 32.3 
207 02.3 31.3 
222 02.4 · · 30.3 
237 02.6 29.4 
252 02.7 28.4 
267 02.9 S 6 27.5 
282 03.0 26.5 
297 03.1 25.5 
312 03.3 · • 24.6 
327 03.4 23.6 
342 03.5 22.6 

357 03.7 S 6 21.7 
12 03.8 20.7 
27 03.9 19.8 
42 04.1 · · 18.8 
57 04.2 17.8 
72 04.4 16.9 
87 04.5 S 6 15.9 

102 04.6 14.9 
117 04.8 14.0 
132 04.9 • · 13.0 
147 05.0 12.0 
162 05.2 11.l 

S.D. 16.2 d 1.0 

233 50.7 
248 18.8 
262 47.0 
277 15.0 
291 43.1 
306 11.l 
320 39.1 
335 07.0 
349 34.9 

4 02.8 
18 30.7 
32 58.5 

47 26.3 
61 54.0 
76 21.8 
90 49.5 

105 17.1 
119 44.8 
134 12.4 
148 40.0 
163 07.6 
177 35.l 
192 02.6 
206 30.1 
220 57.6 
235 25.1 
249 52.5 
264 20.0 
278 47.4 
293 14.8 

307 42.1 
322 09.5 
336 36.8 
351 04.1 

5 31.4 
19 58.7 
34 26.0 
48 53.3 
63 20.5 
77 47.8 
92 15.0 

106 42.3 

121 09.5 
135 36.7 
150 03.9 
164 31.l 
178 58.3 
193 25.5 

207 52.7 
222 19.8 
236 47.0 
251 14.2 
265 41.3 
280 08.5 
294 35.7 
309 02.8 
323 30.0 
337 57.2 
352 24.3 

6 51.5 

21 18.7 
35 45.8 
so. 13.0 
64 40.2 
79 07.4 
93 34.6 

108 01.8 
122 28.9 
136 56.l 
151 23.4 
165 50.6 
180 17.8 

s.o. 

9.1 S20 21.2 
9.2 20 20.3 
9.0 20 19.3 
9.1 20 18.l 
9.0 20 16.9 
9.0 20 15.5 
8.9 S20 14.0 
8.9 20 12.4 
8.9 20 10.7 
8.9 20 08.8 
8.8 20 06.9 
8.8 20 04.8 

8.7 S20 02.6 
8.8 20 00.3 
8.7 19 57.9 
8.6 19 55.4 
8.7 19 52.8 
8.6 19 50.0 

8.6 S19 47.1 
8.6 19 44.l 
8.5 19 41.0 
8.5 19 37.8 
8.5 19 34.4 
8.5 19 31.0 
8.5 S19 27.4 
8.4 19 23.7 
8.5 19 19.9 
8.4 19 16.0 
8.4 19 11.9 
8.3 19 07.8 

8.4 S19 03.5 
8.3 18 59.1 
8.3 18 54.6 
8.3 18 50.0 
8.3 18 45.2 
8.3 18 40.3 
8.3 S18 35.4 
8.2 18 30.3 
8.3 18 25.1 
8.2 18 19.7 
8.3 18 14.3 
8.2 18 08.8 
8.2 S18 03.1 
8.2 17 57.3 
8.2 17 51.4 
8.2 17 45.4 
8.2 17 39.3 
8.2 17 33.0 

8.1 S17 26.7 
8.2 17 20.2 
8.2 17 13.7 
8.1 17 07.0 
8.2 17 00.2 
8.2 16 53.3 
8.1 S16 46.3 
8.2 16 39.1 
8.2 16 31.9 
8.1 16 24.6 
8.2 16 17.l 
8.2 16 09.6 

8.1 S16 01.9 
8.2 15 54.1 
8.2 15 46.3 
8.2 15 38.3 
8.2 15 30.2 
8.2 15 22.0 
8.1 S15 13.7 
8.2 15 05.4 
8.3 14 56.9 
8.2 14 48.3 
8.2 14 39.6 
8.2 14 30.8 

15.5 15.7 

0.9 56.5 
1.0 56.5 
1.2 56.5 
1.2 56.6 
u 56.6 
1.5 56.6 
1.6 56.7 
1.7 56.7 
1.9 56.8 
1.9 56.8 
2.1 56.8 
2.2 56.9 

2.3 56.9 
2.4 56.9 
2.5 57.0 
2.6 57.0 
2.8 57.0 
2.9 57.l 
3.0 57.l 
3.1 57.l 
3.2 57.2 
3.4 57.2 
3.4 57.2 
3.6 57.3 
3.7 57.3 
3.8 57.4 
3.9 57.4 
4.1 57.4 
4.1 57.5 
4.3 57.5 

N 72 05 00 06 19 07 27 • a 
N 70 05 07 06 17 07 18 • 08 19 

68 05 11 06 16 07 12 07 06 07 28 
66 05 15 06 14 07 06 06 24 06 56 
64 05 19 06 13 07 01 05 55 06 32 
62 05 21 06 12 06 57 05 34 06 13 
60 05 23 06 11 06 53 05 16 05 58 

N 58 05 25 06 10 06 50 05 01 05 44 
56 05 27 06 10 06 47 04 49 05 33 
54 05 28 06 09 06 44 04 38 05 23 
52 05 29 06 08 06 42 04 28 05 14 
50 05 30 06 07 06 40 04 19 05 06 
45 05 31 06 05 06 35 04 01 04 49 

N 40 05 32 06 04 06 31 03 46 04 35 
35 05 33 06 02 06 27 03 33 04 23 
30 05 32 06 00 06 24 03 22 04 12 
20 05 31 05 56 06 18 03 03 03 54 

N 10 05 28 05 52 06 13 02 46 03 39 
0 05 24 05 48 06 09 02 30 03 24 

S 10 05 18 05 43 06 04 02 15 03 09 
20 05 10 05 36 05 58 01 58 02 54 
30 04 59 05 28 05 52 01 39 02 36 
35 04 53 05 23 05 49 01 28 02 25 
40 04 44 05 17 05 44 01 16 02 13 
45 04 34 05 10 05 40 01 01 01 59 

S 50 04 20 05 00 05 34 00 42 01 42 
52 04 14 04 56 05 31 00 33 01 34 
54 04 06 04 51 05 28 00 24 01 25 
56 03 58 04 46 05 25 00 13 01 14 
58 03 48 04 40 05 21 00 00 01 03 

S 60 03 36 04 33 05 17 24 49 00 49 

08 53 
08 08 
07 37 
07 15 
06 57 
06 42 
06 29 
06 19 
06 09 
06 01 
05 53 
05 46 
05 32 

05 20 
05 10 
05 01 
04 45 
04 31 
04 19 

04 06 
03 52 
03 36 
03 27 
03 17 
03 04 
02 49 
02 42 
02 35 
02 26 
02 16 
02 05 

08 24 
08 00 
07 41 
07 26 
07 14 
07 03 
06 54 
06 46 
06 ,9 
06 33 
06 27 
06 22 
06 11 

06 01 
05 53 
05 46 
05 34 
05 23 
05 13 

05 03 
04 52 
04 40 
04 32 
04 24 
04 15 
04 03 
03 58 
03 52 
03 45 
03 37 
03 29 

4·4 57.5 t--+---+--T-w,-.... li-gh_t_-+----'..__M_oo...._n_se_t _ _... __ _ 
4-5 57 .6 lat. Sunset 
4.6 57.6 t---t----+-C_iv_il_,__N_a_u_t_. -+---2--,~_3_,....._4_T-_5_ 
4.8 57.6 
4.9 57.7 o h m h m 

4.9 57.7 N 72 16 59 18 08 

s.1 57.8 N 70 17 07 18 09 
5.2 57.8 68 17 14 18 10 
5.4 57.8 66 17 20 18 11 
5.4 57.9 64 17 24 18 12 
5.5 57.9 62 17 28 18 13 
5.7 57.9 60 17 32 18 14 
5.8 58.0 N 58 17 35 18 15 
5.9 58.0 56 17 38 18 15 
6.0 58.0 54 17 41 18 16 
6.1 58.l 52 17 43 18 17 
6.3 58.1 50 17 45 18 18 
6.3 58.1 45 17 50 18 19 

6.5 58.2 N 40 17 54 18 21 
6.5 58.2 35 17 57 18 23 
6.7 58.3 30 18 00 18 24 
6.8 58.3 20 18 06 18 28 
6.9 58.3 N 10 18 11 18 32 
7.0 58.4 0 18 15 18 36 

7.2 58.4 S 10 18 20 18 41 
7.2 58.4 20 18 25 18 47 
7.3 58.5 30 18 31 18 55 
7.5 58.5 35 18 35 19 00 
7.5 58.5 40 18 39 19 06 
7.7 58.6 45 18 43 19 13 

7.8 58.6 S 50 18 49 19 22 
7.8 58.6 52 18 52 19 26 
8.0 58.7 54 18 55 19 31 
8.1 58.7 56 18 58 19 36 
8.2 58.7 58 19 01 19 42 
8.3 58.8 S 60 19 05 19 49 

h m 

19 27 
19 20 
19 15 
19 11 
19 07 
19 04 
19 02 
19 00 
18 59 
18 57 
18 56 
18 55 
18 53 

18 52 
18 52 
18 52 
18 53 
18 56 
19 00 

19 06 
19 13 
19 24 
19 31 
19 39 
19 49 

20 02 
20 09 
20 16 
20 24 
20 34 
20 45 

h m --10 24 
11 05 
11 34 
11 55 
12 13 
12 27 
12 40 
12 51 
13 00 
13 09 
13 27 

13 42 
13 55 
14 06 
14 24 
14 41 
14 56 

15 11 
15 27 
15 46 
15 57 
16 09 
16 24 

16 41 
16 50 
16 59 
17 09 
17 21 
17 35 

h m -11 03 
11 54 
12 25 
12 49 
13 07 
13 22 
13 35 
13 46 
13 56 
14 05 
14 13 
14 29 

14 43 
14 54 
15 04 
15 21 
15 36 
15 50 

16 04 
16 19 
16 35 
16 45 
16 56 
17 09 

17 25 
17 32 
17 40 
17 50 
18 00 
18 12 

h m 

12 24 

13 09 
13 38 
14 00 
14 17 
14 31 
14 43 

14 53 
15 02 
15 10 
15 17 
15 24 
15 37 

15 48 
15 58 
16 06 
16 21 
16 33 
16 45 

16 56 
17 08 
17 22 
17 30 
17 39 
17 50 

18 03 
18 09 
18 15 
18 22 
18 30 
18 40 

h m 

14 47 

15 10 
15 27 
15 41 
15 52 
16 02 
16 10 
16 18 
16 24 
16 30 
16 35 
16 39 
16 49 

16 57 
17 04 
17 11 
17 21 
17 30 
17 39 

17 47 
17 56 
18 07 
18 12 
18 19 
18 27 

18 36 
18 40 
18 45 
18 50 
18 55 
19 02 

8.3 58.8 1---1------S-U_N_..._ __ r __ _,_ __ M_OO_N __ ..._ __ 

8
'
5 58

·
8 

Eqn. of Time 
8.6 58.9 Day oo• 

12
• 

8.7 58.9 
8.8 58.9 
8.9 59.0 

16.0 

2 12 17 
3 12 05 
4 11 52 

12 11 
11 58 
11 46 

Mer. 
Pass. 

h m 

12 12 
12 12 
12 12 

Mer. Pass. 
Upper 

h m 

08 43 
09 37 
10 32 

Lawer Ag~ 

h m d 

21 10 26 
22 04 27 
22 59 28 

Phase 



52 MARCH 5, 6, 7 (THURS., FRI., SAT.) 

ARIES VENUS -3.4 MARS +1.4 JUPITER -2.0 SATURN +0.7 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 

" h . 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 0 

500 162 39.2 184 26.0 S10 35.6 171 00.l S 4 33.7 334 36.6 S l 46.3 334 11.2 S O 48.3 Acamor 315 37.2 S40 23.2 
01 177 41.6 199 25.5 34.5 186 00.8 32.9 349 39.4 46.2 349 13.9 48.2 Achernar 335 45.5 S57 20.3 
02 192 44.l 214 25.0 33.4 201 01.4 32.l 4 42.1 46.l 4 16.5 48.l Acrux 173 36.2 S62 59.6 
03 207 46.6 229 24.5 .. 32.3 216 02.l .. 31.3 19 44.8 .. 46.0 19 19.l .. 48.l Adhara 255 31.7 S28 57.l 
04 222 49.0 244 24.0 31.2 231 02.8 30.5 34 47.5 45.8 34 21.7 48.0 Aldebaran 291 17.7 Nl6 28.2 
05 237 51.5 259 23.5 30.0 246 03.4 29.7 49 50.2 45.7 49 24.3 47.9 
06 252 54.0 274 23.0 S10 28.9 261 04.l S 4 28.9 64 52.9 S l 45.6 64 26.9 S O 47.8 Alioth 166 41.7 N56 03.6 
07 267 56.4 289 22.5 27.8 276 04.7 28.l 79 55.6 45.5 79 29.6 47.8 Alkaid 153 17.9 N49 24.3 

T 08 282 58.9 304 22.0 26.7 291 05.4 27.3 94 58.3 45.4 94 32.2 47.7 Al No'ir 28 15.0 547 03.2 
H 09 298 01.4 319 21.5 .. 25.5 306 06.1 .. 26.6 110 01.1 .. 45.3 109 34.8 . . 47.6 Alnilam 276 11.3 S 1 13.0 
lJ 10 313 03.8 334 21.0 24.4 321 06.7 25.8 125 03.8 45.2 124 37.4 47.5 Alphard 218 20.0 S 8 34.7 
R 11 328 06.3 349 20.6 23.3 336 07.4 25.0 140 06.5 45.0 139 40.0 47.5 
s 12 343 08.7 4 20.1 S10 22.2 351 08.1 S 4 24.2 155 09.2 S 1 44.9 154 42.7 S O 47.4 Alphecca 126 31.7 N26 46.5 
D 13 358 11.2 19 19.6 21.0 6 08.7 23.4 170 11.9 44.8 169 45.3 47.3 Alpheratz 358 09.3 N28 59.0 
A 14 13 13.7 34 19.1 19.9 21 09.4 22.6 185 14.6 44.7 184 47.9 47.2 Altair 62 32.4 N 8 48.9 
y 15 28 16.l 49 18.6 .. 18.8 36 10.l .. 21.8 200 17.3 .. 44.6 199 50.5 . . 47.2 Ankoo 353 40.3 S42 24.8 

16 43 18.6 64 18.1 17.6 51 10.7 21.0 215 20.l 44.5 214 53.l 47.l Antares 112 56.4 S26 23.3 
17 58 21.1 79 17.6 16.5 66 11.4 20.2 230 22.8 44.4 229 55.7 47.0 
18 73 23.5 94 17.1 S10 15.4 81 12.l S 4 19.5 245 25.5 S 1 44.2 244 58.4 S O 47.0 Arcturus 146 18.0 Nl9 16.7 
19 88 26.0 109 16.6 14.3 96 12.7 18.7 260 28.2 44.l 260 01.0 46.9 Atria 108 20.4 S68 59.3 
20 103 28.5 124 16.l 13.1 111 13.4 17.9 275 30.9 44.0 275 03.6 46.8 Avior 234 27.6 S59 27.2 
21 118 30.9 139 15.6 .. 12.0 126 14.0 .. 17.1 290 33.6 .. 43.9 290 06.2 . . 46.7 Bellatrix 278 58.4 N 6 19.8 
22 133 33.4 154 15.1 10.9 141 14.7 16.3 305 36.4 43.8 305 08.8 46.7 Betelgeuse 271 27.9 N 7 24.1 
23 148 35.9 169 14.7 09.7 156 15.4 15.5 320 39.l 43.7 320 11.5 46.6 

600 163 38.3 184 14.2 S10 08.6 171 16.0 S 4 14.7 335 41.8 S 1 43.6 335 14.1 S O 46.5 Canopus 264 06.9 S52 41.5 
01 178 40.8 199 13.7 07.5 186 16.7 13.9 350 44.5 43.4 350 16.7 46.4 Capello 281 10.8 N45 58.8 
02 193 43.2 214 13.2 06.3 201 17.4 13.1 5 47.2 43.3 5 19.3 46.4 Deneb 49 48.6 N45 12.6 
03 208 45.7 229 12.7 .. 05.2 216 18.0 .. 12.4 20 49.9 .. 43.2 20 21.9 .. 46.3 Denebola 182 58.4 Nl4 40.6 
04 223 48.2 244 12.2 04.1 231 18.7 11.6 35 52.6 43.1 35 24.6 46.2 Diphdo 349 20.9 S18 05.7 
05 238 50.6 259 11.7 02.9 246 19.4 10.8 50 55.4 43.0 50 27.2 46.1 

06 253 53.l 274 11.2 S10 01.8 261 20.0 S 4 10.0 65 58.l S 1 42.9 65 29.8 S O 46.1 Dubhe 194 21.1 N61 51.2 
07 268 55.6 289 10.8 10 00.7 276 20.7 09.2 81 00.8 42.8 80 32.4 46.0 Elnath 278 43.7 N28 35.5 
08 283 58.0 304 10.3 9 59.5 291 21.4 08.4 96 03.5 42.6 95 35.0 45.9 Eltanin 90 57.7 N51 29.2 

F 09 299 00.5 319 09.8 .. 58.4 306 22.0 .. 07.6 111 06.2 .. 42.5 110 37.7 .. 45.9 Enif 34 11.6 N 9 47.1 
R 10 314 03.0 334 09.3 57.3 321 22.7 06.8 126 09.0 42.4 125 40.3 45.8 Fomalhaut 15 51.4 S29 43.5 
I 11 329 05.4 349 08.8 56.1 336 23.4 06.0 141 11.7 42.3 140 42.9 45.7 
D 12 344 07.9 4 08.3 S 9 55.0 351 24.0 S 4 05.2 156 14.4 S 1 42.2 155 45.5 S O 45.6 Gacrux 172 27.8 S57 00.3 
A 13 359 10.3 19 07.9 53.8 6 24.7 04.5 171 17.l 42.1 170 48.l 45.6 Gienah 176 17.3 S17 26.3 
y 14 14 12.8 34 07.4 52.7 21 25.4 03.7 186 19.8 41.9 185 50.8 45.5 Hadar 149 22.4 S60 16.7 

15 29 15.3 49 06.9 .. 51.6 36 26.0 .. 02.9 201 22.5 .. 41.8 200 53.4 . . 45.4 Hamal 328 28.8 N23 22.3 
16 44 17.7 64 06.4 50.4 51 26.7 02.1 216 25.3 41.7 215 56.0 45.3 Kaus Aust. 84 16.6 S34 23.6 
17 59 20.2 79 05.9 49.3 66 27.4 01.3 231 28.0 41.6 230 58.6 45.3 

18 74 22.7 94 05.4 S 9 48.1 81 28.0 S 4 00.5 246 30.7 S 1 41.5 246 01.2 S O 45.2 Kochab 137 18.4 N74 13.8 
19 89 25.1 109 05.0 47.0 96 28.7 3 59.7 261 33.4 41.4 261 03.9 45.1 Markab 14 03.2 Nl5 06.0 
20 104 27.6 124 04.5 45.9 111 29.4 58.9 276 36.1 41.3 276 66.5 45.0 Menkar 314 41.0 N 4 00.8 
21 119 30.1 139 04.0 .. 44.7 126 30.0 .. 58.l 291 38.9 .. 41.1 291 09.1 . . 45.0 Menkent 148 36.4 S36 16.5 
22 134 32.5 154 03.5 43.6 141 30.7 57.3 306 41.6 41.0 30e 11.7 44.9 Miaplacidus 221 44.0 S69 38.5 
23 149 35.0 169 03.0 42.4 156 31.4 56.6 321 44.3 40.9 321 14.4 44.8 

700 164 37.5 184 02.6 S 9 41.3 171 32.0 S 3 55.8 336 47.0 S 1 40.8 336 17.0 S O 44.7 Mirfak 309 15.8 N49 47.7 
01 179 39.9 199 02.1 40.2 186 32.7 55.0 351 49.7 40.7 351 19.6 44.7 Nunki 76 29.0 S26 19.2 
02 194 42.4 214 01.6 39.0 201 33.4 54.2 6 52.5 40.6 6 22.2 44.6 Peacock 53 58.3 S56 47.7 
03 209 44.8 229 01.1 .. 37.9 216 34.0 .. 53.4 21 55.2 .. 40.4 21 24.8 . . 44.5 Pollux 243 57.5 N28 04.3 
04 224 47.3 244 00.6 36.7 231 34.7 52.6 36 57.9 40.3 36 27.5 44.4 Procyon 245 25.3 N 5 16.3 
05 239 49.8 259 00.2 35.6 246 35.4 51.8 52 00.6 40.2 51 30.1 44.4 
06 254 52.2 273 59.7 S 9 34.4 261 36.0 S 3 51.0 67 03.3 S 1 40.l 66 32.7 S O 44.3 Rasalhague 96 29.3 Nl2 34.3 
07 269 54.7 288 59.2 33.3 276 36.7 50.2 82 06.1 40.0 81 35.3 44.2 Regulus 208 09.4 Nl2 03.5 

s 08 284 57.2 303 58.7 32.1 291 37.4 49.4 97 08.8 39.9 96 37.9 44.2 Rigel 281 35.7 S 8 13.6 
A 09 299 59.6 318 58.3 .. 31.0 306 38.1 .. 48.7 112 11.5 .. 39.7 111 40.6 . . 44.l Rigil Kent. 140 25.0 S60 45.2 
T 10 315 02.l 333 57.8 29.8 321 38.7 47.9 127 14.2 39.6 126 43.2 44.0 Sabik 102 40.8 S15 42.1 
lJ 11 330 04.6 348 57.3 28.7 336 39.4 47.l 142 16.9 39.5 141 45.8 43.9 
R 12 345 07.0 3 56.8 S 9 27.5 351 40.1 S 3 46.3 157 19.7 S l 39.4 156 48.4 S O 43.9 Schedar 350 09.1 N56 26.0 
D 13 0 09.5 18 56.4 26.4 6 40.7 45.5 172 22.4 39.3 171 51.l 43.8 Shaula 96 55.4 S37 05.3 
A 14 15 12.0 33 55.9 25.2 21 41.4 44.7 187 25.l 39.2 186 53.7 43.7 Sirius 258 55.3 S16 41.7 
y 15 30 14.4 48 55.4 . . 24.l 36 42.l . . 43.9 202 27.8 . . 39.0 201 56.3 .. 43.6 Spica 158 56.9 S11 03.8 

16 45 16.9 63 54.9 22.9 51 42.7 43.l 217 30.6 38.9 216 58.9 43.6 Suhail 223 10.2 543 21.6 
17 60 19.3 78 54.5 21.8 66 43.4 42.3 232 33.3 38.8 232 01.6 43.5 

18 75 21.8 93 54.0 S 9 20.6 81 44.l S 3 41.5 247 36.0 S 1 38.7 247 04.2 S O 43.4 Vega 80 55.8 N38 45.7 
19 90 24.3 108 53.5 19.5 96 44.7 40.7 262 38.7 38.6 262 06.8 43.3 Zuben'ubi 137 32.5 S15 57 .8 
20 105 26.7 123 53.0 18.3 111 45.4 40.0 277 41.4 3·8.5 277 09.4 43.3 SHA Mer. Pnn 
21 120 29.2 138 52.6 .. 17.2 126 46.l . . 39.2 292 44.2 .. 38.3 292 12.0 .. 43.2 . h ffl 

22 135 31. 7 153 52.l 16.0 ... 1 46.8 38.4 307 46.9 38.2 307 14.7 43.1 Venut. 20 3r,_9 11 43 
23 150 34.l 168 51.6 14.9 156 47.4 37.6 322 49.6 38.l 322 17.3 43.0 Mori 7 3/.7 l:.> 3'1 

h m Jupiter 172 03.'> I 31 
Mer Poss. 13 03.3 t• -0.5 d 1.1 V 0.7 d 0.8 V 2.7 d 0.1 "V 2.6 d O I Saturn 171 35.8 l 39 



MARCH 5, 6, 7 (THURS., FRI., SAT.) 53 

SUN MOON Lot. Twilight Sunrise :oonrise 
7 

B 
G.M.T.1--------1------------.+---+....:.:N.:::o.::.ul::.. . ...-....;C:;.:i.:;vi::..l -4--__ -+_....;5;__..,___;=--...--~""T"-...::...­

d H.P. h m h m h m h m 

d h 

5~ 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
S 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

6~ 
02 
03 
04 
05 

06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

7~ 
02 
03 
04 
05 
06 
07 

s 08 
A 09 
T 10 
u 11 
R 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

G.H.A. Dec. 

177 05.3 S 6 10.l 
192 05.5 09.l 
207 05.6 08.2 
222 05.7 · · 07 .2 
237 05.9 06.3 
252 06.0 05.3 
267 06.2 S 6 04.3 
282 06.3 03.4 
297 06.4 02.4 
312 06.6 · · 01.4 
327 06.7 6 00.5 
342 06.9 5 59.5 

357 07.0 S 5 58.5 
12 07.l 57.6 
27 07.3 56.6 
42 07 .4 · · 55.6 
57 07.6 54.7 
72 07.7 53.7 
87 07.9 S 5 52.7 

102 08.0 51.8 
117 08.l 50.8 
132 08.3 · · 49.8 
147 08.4 48.8 
162 08.6 47.9 
177 08.7 S 5 46.9 
192 08.9 45.9 
207 09.0 45.0 
222 09.l · · 44.0 
237 09.3 43.0 
252 09.4 42.1 

26 7 09.6 S 5 41.1 
282 09.7 40.1 
297 09.9 39.2 
312 10.0 · · 38.2 
327 10.2 37.2 
342 10.3 36.3 

357 10.4 S 5 35.3 
12 10.6 34.3 
27 10.7 33.3 
42 10.9 · · 32.4 
57 11.0 31.4 
72 11.2 30.4 
87 11.3 S 5 29.5 

102 11.5 28.5 
117 11.6 27.5 
132 11.8 · · 26.5 
147 11.9 25.6 
162 12.1 24.6 

177 12.2 S 5 23.6 
192 12.3 22.7 
207 12.5 21.7 
222 12.6 · · 20.7 
237 12.8 19.7 
252 12.9 18.8 
267 13.l S 5 17.8 
282 13.2 16.8 
297 13.4 15.9 
312 13.5 · · 14.9 
327 13.7 13.9 
342 13.8 12.9 

357 14.0 S 5 12.0 
12 14.l 11.0 
27 14.3 10.0 
42 14.4 · · 09.0 
57 14.6 08.l 
72 14.7 07.1 

87 14.9 S 5 06.1 
102 15.0 05.2 
117 15.2 04.2 
132 15.3 · · 03.2 
147 15.5 02.2 
162 15.6 01.3 

s.o. 16.1 d 1.0 

G.H.A. V Dec. 

194 45.0 8.2 S14 21.9 9.o 59.0 
209 12.2 8.3 14 12.9 9.0 59.0 
223 39.5 8.2 14 03.9 9.2 59.1 
238 06.7 8.3 13 54.7 9.3 59.1 
252 34.0 8.3 13 45.4 9.4 59.l 
267 01.3 8.2 13 36.0 9.4 59.2 
281 28.5 8.3 S13 26.6 9.6 59.2 
295 55.8 8.3 13 17 .0 9.6 59.2 
310 23.l 8.3 13 07.4 9.7 59.2 
324 50.4 8 3 12 57 .7 9.8 59.3 
339 17.7 8.4 12 47.9 9.9 59.3 
353 45.l 8.3 12 38.0 10.0 59.3 

8 12.4 8.3 S12 28.0 10.l 59.4 
22 39.7 8.4 12 17.9 10.2 59.4 
37 07.1 8 4 12 07.7 10.2 59.4 
51 34.5 8.3 11 57 .5 10.3 59.4 
66 01.8 8.4 11 47.2 10.5 59.5 
80 29.2 8.4 11 36.7 10.4 59.5 
94 56.6 8.4 S11 26.3 10.6 59.5 

109 24.0 8.5 11 15.7 10.7 59.6 
123 51.5 8.4 11 05.0 10.7 59.6 
138 18.9 8.4 10 54.3 10.8 59.6 
152 46.3 8.5 10 43.5 10.9 59.6 
167 13.8 8.4 10 32.6 10.9 59.7 
181 41.2 8.5 S10 21.7 11.0 59.7 
196 08.7 8.5 10 10.7 11.l 59.7 
210 36.2 8.5 9 59.6 11.2 59.7 
225 03.7 8.5 9 48.4 11.2 59.8 
239 31.2 8.5 9 37.2 11.3 59.8 
253 58.7 8.6 9 25.9 11.4 59.8 

h m h m 

N 72 04 45 
N 70 04 53 

68 04 59 
66 05 04 
64 05 08 
62 05 12 
60 05 15 

N 58 05 17 
56 05 19 
54 05 21 
52 05 22 
50 05 24 
45 05 26 

N 40 05 28 
35 05 29 
30 05 29 
20 05 28 

N 10 05 26 
0 05 23 

S 10 05 18 
20 05 11 
30 05 02 
35 04 56 
40 04 48 
45 04 38 

S 50 04 26 
52 04 20 
54 04 13 
56 04 06 
58 03 57 

S 60 03 46 

06 04 
06 04 
06 04 
06 03 
06 03 
06 03 
06 03 
06 02 
06 02 
06 02 
06 01 
06 01 
06 00 

05 59 
05 58 
05 57 
05 54 
05 51 
05 47 

05 43 
05 37 
05 30 
05 26 
05 20 
05 14 
05 06 
05 02 
04 58 
04 53 
04 47 
04 41 

h m 

07 11 
07 05 
06 59 
06 54 
06 51 
06 47 
06 44 
06 42 
06 39 
06 37 
06 35 
06 33 
06 29 

06 26 
06 23 
06 21 
06 16 
06 12 
06 08 
06 04 
05 59 
05 54 
05 51 
05 48 
05 44 
05 39 
05 37 
05 34 
05 31 
05 28 
05 25 

08 24 
08 00 
07 41 
07 26 
07 14 
07 03 
06 54 
06 46 
06 39 
06 33 
06 27 
06 22 
06 11 
06 01 
05 53 
05 46 
05 34 
05 23 
05 13 
05 03 
04 52 
04 40 
04 32 
04 24 
04 15 
04 03 
03 58 
03 52 
03 45 
03 37 
03 29 

08 08 
07 54 
07 43 
07 34 
07 26 
07 20 
07 14 
07 09 
07 04 
07 00 
06 56 
06 53 
06 46 

06 39 
06 34 
06 29 
06 21 
06 14 
06 07 

06 00 
05 53 
05 45 
05 40 
05 35 
05 28 
05 20 
05 17 
05 13 
05 09 
05 04 
04 58 

07 54 
07 49 
07 44 
07 40 
07 37 
07 34 
07 31 
07 29 
07 27 
07 25 
07 23 
07 22 
07 18 

07 16 
07 13 
07 11 
07 07 
07 04 
07 01 
06 58 
06 54 
06 51 
06 49 
06 46 
06 43 
06 40 
06 38 
06 37 
06 35 
06 33 
06 30 

07 42 
07 43 
07 44 
07 45 
07 46 
07 47 
07 47 
07 48 
07 48 
07 49 
07 49 
07 49 
07 50 

07 51 
07 51 
07 52 
07 53 
07 54 
07 54 

07 55 
07 56 
07 57 
07 58 
07 58 
07 59 

00 oq 
08 01 
08 01 
08 02 
08 03 
08 03 

268 26.3 8.5 S 9 14.5 11.4 59.8 1---1----1---T-w-i.Llig_h_t_--+--.....J--M-oo-'-n-se_t _ _... __ _ 

282 53.8 8.6 9 03.1 11.5 59.8 Lat. Sunset 
297 21.4 8.5 8 51.6 11.6 59.91--_J.-__ _,__C.::.i....;v.;.;.il_....;N....;a.::.u;;.;t.:.. . ....___;5;;._ __ .;;.6 ___ _..;.7 __ __;8~ 
311 48.9 8.6 8 40.0 11.6 59.9 
326 16.5 8.6 8 28.4 11.7 59.9 • h m h m 

340 44.1 8.6 8 16.7 11.1 59.9 N 72 17 14 18 21 

355 11.7 8.6 S 8 05.0 11.a 60.0 N 70 17 20 18 21 
9 39.3 8.6 7 53.2 11.9 60.0 68 17 25 18 21 

24 06.9 8.6 7 41.3 11.9 60.0 66 17 30 18 21 
38 34.5 8.7 7 29.4 12.0 60.0 64 17 33 18 21 
53 02.2 8.6 7 17.4 12.0 60.0 62 17 37 18 21 
67 29.8 8.7 7 05.4 12.l 60.l 60 17 40 18 21 
81 57.5 8.6 S 6 53.3 12.l 60.1 N 58 17 42 18 21 
96 25.l 8.7 6 41.2 12.l 60.1 56 17 44 18 22 

110 52.8 8.7 6 29.1 12.2 60.1 54 17 47 18 22 
125 20.5 8.7 6 16.9 12.3 60.l 52 17 48 18 22 
139 48.2 8.7 6 04.6 12.3 60.l 50 17 50 18 22 
154 15.9 8.7 5 52.3 12.3 60.2 45 17 54 18 23 

168 43.6 8.7 S 5 40.0 12.4 60.2 N 40 17 57 18 24 
183 11.3 8.7 5 27.6 12.4 60.2 35 18 00 18 25 
197 39.0 8.8 5 15.2 12.5 60.2 30 18 02 18 26 
212 06.8 8.7 5 02.7 12.5 60.2 20 18 07 18 29 
226 34.5 8.7 4 50.2 12.5 60.2 N 10 18 11 18 32 
241 02.2 8.8 4 37.7 12.6 60.2 0 18 15 18 35 
255 30.0 8.7 S 4 25.1 12.6 60.3 S 10 18 19 18 40 
269 57.7 8.8 4 12.5 12.6 60.3 20 18 23 18 45 
284 25.5 8.7 3 59.9 12.7 60.3 30 18 28 18 52 
298 53.2 8.8 3 47 .2 12.7 60.3 35 18 31 18 56 
313 21.0 8.8 3 34.5 12.7 60.3 40 18 34 19 01 
327 48.8 8.7 3 21.8 12.7 60.3 45 18 38 19 08 

342 16.5 8.8 S 3 09.l 12.8 60.3 S 50 18 43 19 16 
356 44.3 8.8 2 56.3 12.8 60.3 52 18 45 19 19 

11 12.1 8.8 2 43.5 12.8 60.4 54 18 47 19 24 
25 39.9 8.8 2 30.7 12.8 60.4 56 18 50 19 28 
40 07.7 8.8 2 17.9 12.8 60.4 58 18 53 19 33 
54 35.5 8.8 2 05.1 12.9 60.4 S 60 18 56 19 40 

h m 

19 41 

19 33 
19 26 
19 21 
19 16 
19 13 
19 10 
19 07 
19 05 
19 03 
19 01 
19 00 
18 57 

18 56 
18 55 
18 54 
18 54 
18 56 
18 59 
19 04 
19 11 
19 20 
19 26 
19 34 
19 43 
19 55 
20 01 
20 08 
20 15 
20 24 
20 34 

h m 

14 47 

15 10 
15 27 
15 41 
15 52 
16 02 
16 10 
16 18 
16 24 
16 30 
16 35 
16 39 
16 49 

16 57 
17 04 
17 ll 
17 21 
17 30 
17 39 
17 47 
17 56 
18 07 
18 12 
18 19 
18 27 

18 36 
18 40 
18 45 
18 50 
18 55 
19 02 

h m 

16 57 

17 09 
17 18 
17 25 
17 31 
17 37 
17 41 
17 45 
17 49 
17 52 
17 55 
17 58 
18 04 
18 08 
18 13 
18 16 
18 22 
18 28 
18 33 
18 38 
18 43 
18 49 
18 52 
18 56 
19 00 

19 06 
19 08 
19 11 
19 13 
19 17 
19 20 

h m 

19 04 

19 06 
19 08 
19 10 
19 12 
19 13 
19 14 
19 15 
19 16 
19 17 
19 17 
19 18 
19 19 

19 20 
19 21 
19 22 
19 24 
19 25 
19 26 
19 27 
19 29 
19 30 
19 31 
19 31 
19 32 

19 33 
19 34 
19 34 
19 35 
19 36 
19 36 

h m 

21 09 
21 04 
20 59 
20 55 
20 52 
20 49 
20 47 
20 45 
20 43 
20 41 
20 40 
20 38 
20 35 

20 33 
20 31 
20 29 
20 2~ 
20 22 
20 20 
20 17 
20 14 
20 11 
20 09 
20 06 
20 04 

20 01 
20 00 
19 58 
19 56 
19 55 
19 52 

69 03.3 8.7 S l 52.2 12.9 60.4 _____ ....__S_U_N_,._ _____ ...._ __ M_OO.._N __ .._ __ 

83 31.0 8.8 1 39 .3 12.8 60.4 Eqn. of Time 
97 58.8 8.8 1 26.5 12.9 60.4 Day 

112 26.6 8.8 1 13.6 12.9 60.4 oo· 12· 
126 54.4 8.8 1 00.7 13.0 60.4 
141 22.2 8.8 0 47.7 12.9 60.4 

s.o. 16.2 16.3 16.4 

5 11 39 
6 11 25 
7 11 11 

11 32 
11 19 
11 04 

Mer. 

Poss. 
h m 

12 12 
12 11 
12 11 

Mer. Pass. 

Upper lower 
Age 

h m 

11 26 
12 20 
13 14 

h m d 

23 53 29 
24 47 00 
00 47 01 

Phase 

• 



54 MARCH 8, 9, 10 (SUN., MON., TUES.) 

ARIES VENUS -3.4 MARS +l.4 JUPITER -2.0 SATURN +0.7 STARS 
G.M I. 

G.H.A <;.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. ,, h " . ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' aoo H,5 36.6 183 51.2 S 9 13.7 171 48.l S 3 36.8 337 52.3 S l 38.0 337 19.9 S O 43.0 Acomar 315 37.2 S40 23.2 
01 180 39.l 198 50.7 12.6 186 48.8 36.0 352 55.l 37.9 352 22.5 42.9 Achernar 335 45.5 S57 20.3 
02 195 41.5 213 50.2 11.4 201 49.4 35.2 7 57.8 37.7 7 25.2 42.8 Acrux 173 36.2 S62 59.6 
03 210 44.0 228 49.7 .. 10.3 216 50.l .. 34.4 23 00.5 .. 37.6 22 27.8 . . 42.7 Adhara 255 31.7 S28 57.l 
04 2:t<; 46.4 243 49.3 09.l 231 50.8 33.6 38 03.2 37.5 37 30.4 42.7 Aldebaran 291 17.7 Nl6 28.2 
05 240 48.? 258 48.8 08.0 246 51.4 32.8 53 06.0 37.4 52 33.0 42.6 
06 255 51.4 273 48.3 S 9 06.8 261 52.1 S 3 32.0 68 08.7 S 1 37.3 67 35.7 S O 42.5 Alioth 166 41.7 N56 03.6 
07 270 53.8 288 47.9 05.6 276 52.8 31.3 83 11.4 37.2 82 38.3 42.4 Alkaid 153 17.9 N49 24.3 
08 285 56.3 303 47.4 04.5 291 53.5 30.5 98 14.l 37.0 97 40.9 42.4 Al Na'ir 28 15.0 547 03.2 

s 09 300 58.8 318 46.9 .. 03.3 306 54.l .. 29.7 113 16.9 .. 36.9 112 43.5 . . 42.3 Alnilam 276 11.3 S l 13.0 
u 10 316 01.2 333 46,5 02.2 321 54.8 28.9 128 19.6 36.8 127 46.2 42.2 Alphard 218 20.0 S 8 34.7 
N 11 331 03.7 348 46.0 9 01.0 336 55.5 28.l 143 22.3 36.7 142 48.8 42.1 
D 12 346 06.2 3 45.5 S 8 59.9 351 56.l S 3 27.3 158 25.0 S 1 36.6 157 51.4 S O 42.l Alphecca 126 31.7 N26 46.5 
A 13 l 08.6 18 45.l 58.7 6 56.8 26.5 173 27.8 36.4 172 54.0 42.0 Alpheratz 358 09.3 N28 59.0 
y 14 16 11.1 33 44.6 57.5 21 57.5 25.7 188 30.5 36.3 187 56.6 41.9 Altair 62 32.4 N 8 48.9 

15 31 13.6 48 44.1 .. 56.4 36 58.l .. 24.9 203 33.2 . . 36.2 202 59.3 .. 41.8 Ankoo 353 40.3 542 24.8 
16 46 16.0 63 43.7 55.2 51 58.8 24.l 218 35.9 36.1 218 01.9 41.8 Antares 112 56.4 S26 :n.3 
17 61 18.5 78 43.2 54.l 66 59.5 23.3 233 38.7 36.0 233 04.5 41.7 
18 76 20.9 93 42.7 S 8 52.9 82 00.2 S 3 22.5 248 41.4 S 1 35.9 248 07.1 S O 41.6 Arcturus 146 18.0 Nl9 16.7 
19 91 23.4 108 42.3 51.7 97 00.8 21.8 263 44.1 35.7 263 09.8 41.5 Atria 108 20.3 568 59.3 
20 106 25.9 123 41.8 50.6 112 01.5 21.0 278 46.9 35.6 278 12.4 41.5 Avior 234 27.6 S59 27.2 
21 121 28.3 138 41.4 .. 49.4 127 02.2 .. 20.2 293 49.6 . . 35.5 293 15.0 .. 41.4 Bellatrix 278 58.4 N 6 19.8 
22 136 30.8 153 40.9 48.2 142 02.8 19.4 308 52.3 35.4 308 17.6 41.3 Betelgeuse 271 27.9 N 7 24.1 
23 151 33.3 168 40.4 47.l 157 03.5 18.6 323 55.0 35.3 323 20.3 41.2 9: 166 35.7 183 40.0 S 8 45.9 172 04.2 S 3 17.8 338 57.8 S 1 35.l 338 22.9 S O 41.2 Canopus 264 06.9 S52 41.5 

181 38.2 198 39.5 44.8 187 04.9 17.0 354 00.5 35.0 353 25.5 41.1 Capello 281 10.8 N45 58.8 
02 196 40.7 213 39.0 43.6 202 05.5 16.2 9 03.2 34.9 8 28.2 41.0 Deneb 49 48.6 N45 12.5 
03 211 43.1 228 38.6 .. 42.4 217 06.2 .. 15.4 24 05.9 . . 34.8 23 30.8 .. 40.9 Denebola 182 58.4 Nl4 40.6 
04 226 45.6 243 38.1 41.3 232 06.9 14.6 39 08.7 34.7 38 33.4 40.9 Diphda 349 20.9 S18 05.6 
05 241 48.l 258 37.7 40.1 247 07.6 13.8 54 11.4 34.5 53 36.0 40.8 
06 256 50.5 273 37.2 S 8 38.9 262 08.2 S 3 13.0 69 14.1 S 1 34.4 68 38.7 S O 40.7 Dubhe 194 21.1 N61 51.2 
07 271 53.0 288 36.7 37.8 277 08.9 12.3 84 16.9 34.3 83 41.3 40.6 Elnath 278 43.7 N28 35.5 
08 286 55.4 303 36.3 36.6 292 09.6 11.5 99 19.6 34.2 98 43.9 40.6 Eltanin 90 57.7 N51 29.2 

M 09 301 57.9 318 35.8 .. 35.4 307 10.2 .. 10.7 114 22.3 .. 34.1 113 46.5 .. 40.5 Enif 34 11.6 N 9 47.l 
0 10 317 00.4 333 35.4 34.3 322 10.9 09.9 129 25.0 34.0 128 49.2 40.4 Fomalhaut 15 51.4 S29 43.5 
N 11 332 02.8 348 34.9 33.l 337 11.6 09.l 144 27.8 33.8 143 51.8 40.3 
D 12 347 05.3 3 34.4 S 8 31.9 352 12.3 S 3 08.3 159 30.5 S l 33.7 158 54.4 S O 40.3 Gacrux 172 27.8 S57 00.4 
A 13 2 07.8 18 34.0 30.8 7 12.9 07.5 174 33.2 33.6 173 57.0 40.2 Gienah 176 17.3 S17 26.3 
y 14 17 10.2 33 33.5 29.6 22 13.6 06.7 189 36.0 33.5 188 59.7 40.l Hadar 149 22.4 560 16.7 

15 32 12.7 48 33.l .. 28.4 37 14.3 .. 05.9 204 38.7 . . 33.4 204 02.3 .. 40.0 Hamal 328 28.8 N23 22.3 
16 47 15.2 63 32.6 27.2 52 15.0 05.l 219 41.4 33.2 219 04.9 40.0 Kaus Aust. 84 16.5 S34 23.6 
17 62 17.6 78 32.2 26.1 67 15.6 04.3 234 44.2 33.l 234 07.5 39.9 
18 77 20.l 93 31.7 S 8 24.9 82 16.3 S 3 03.5 249 46.9 S 1 33.0 249 10.2 S O 39.8 Kochab 137 18.4 N74 13.8 
19 92 22.5 108 31.2 23.7 97 17.0 02.7 264 49.6 32.9 264 12.8 39.7 Markab 14 03.2 Nl5 06.0 
20 107 25.0 123 30.8 22.6 112 17.7 02.0 279 52.3 32.8 279 15.4 39.6 Menkar 314 41.0 N 4 00.8 
21 122 27.5 138 30.3 .. 21.4 127 18.3 .. 01.2 294 55.1 .. 32.6 294 18.0 . . 39.6 Menkent 148 36.4 S36 16.5 
22 137 29.9 153 29.9 20.2 142 19.0 3 00.4 309 57.8 32.5 309 20.7 39.5 Miaplacidus 221 44.1 569 38.6 
23 152 32.4 168 29.4 19.0 157 19.7 2 59.6 325 00.5 32.4 324 23.3 39.4 

1000 167 34.9 183 29.0 S 8 17.9 172 20.3 S 2 58.8 340 03.3 S l 32.3 339 25.9 S O 39.3 Mirfak 309 15.9 N49 47.7 
01 182 37.3 198 28.5 16.7 187 21.0 58.0 355 06.0 32.2 354 28.6 39.3 Nunki 76 28.9 S26 19.2 
02 197 39.8 213 28.1 15.5 202 21.7 57.2 10 08.7 32.0 9 31.2 39.2 Peacock 53 58.3 S56 47.7 
03 212 42.3 228 27.6 .. 14.3 217 22.4 .. 56.4 25 11.5 .. 31.9 24 33.8 . . 39.1 Pollux 243 57.6 N28 04.3 
04 227 44.7 243 27.2 13.2 232 23.0 55.6 40 14.2 31.8 39 36.4 39.0 Procyon 245 25.3 N 5 16.3 
05 242 47.2 258 26.7 12.0 247 23.7 54.8 55 16.9 31.7 54 39.1 39.0 
06 257 49.7 273 26.3 S 8 10.8 262 24.4 S 2 54.0 70 19.7 S 1 31.6 69 41.7 S O 38.9 Rasalhague 96 29.3 Nl2 34.3 
07 272 52.1 288 2~.8 09.6 277 25.1 53.2 85 22.4 31.4 84 44.3 38.8 Regulus 208 09.4 Nl2 03.5 

T 
08 287 54.6 303 25.3 08.5 292 25.7 52.4 100 25.1 31.3 99 46.9 38.7 Rigel 281 35.7 S 8 13.6 
09 302 57.0 318 24.9 .. 07.3 307 26.4 .. 51.7 115 27.9 . . 31.2 114 49.6 .. 38.7 Rigil Kent . 140 25.0 560 45.2 u 10 317 59.5 333 24.4 06.l 322 27.1 50.9 130 30.6 31.l 129 52.2 38.6 Sabik 102 40.8 S15 42.l E 11 333 02.0 348 24.0 04.9 337 27.8 50.l 145 33.3 30.9 144 54.8 38.5 s 
12 3 23.5 S 8 03.8 352 28.4 S 160 36.l S 1 30.8 159 57.5 S O 38.4 350 09.2 N56 26.0 D 348 04.4 2 49.3 Schedar 

A 13 3 06.9 18 23.l 02.6 7 29.1 48.5 175 38.8 30.7 175 00.1 38.4 Shaula 96 55.4 S37 05.3 
y 14 18 09.4 33 22.6 01.4 22 29.8 47.7 190 41.5 30.6 190 02.7 38.3 Sirius 258 55.3 S16 41.7 

15 33 11.8 48 22.2 8 00.2 37 30.5 .. 46.9 205 44.3 .. 30.5 205 05.3 .. 38.2 Spica 158 56.9 S11 03.8 
16 48 14.3 63 21.7 7 59.0 52 31.l 46.1 220 47.0 30.3 220 Ofl.O 38.1 Suhail 223 10.2 543 21.6 
17 63 16.8 78 21.3 57.9 67 31.8 45.3 235 49.7 30.2 235 10.6 38.1 
18 78 19.2 93 20.9 S 7 56.7 82 32.5 S 2 44.5 250 52.5 S 1 30.1 250 13.2 S O 38.0 Vega 80 55.8 N38 45.7 
19 93 21.7 108 20.4 55.5 97 33.2 43.7 265 55.2 30.0 265 15.9 37.9 Zuben'ubi 137 32.5 S15 57.8 
20 108 24.2 123 20.0 54.3 112 33.8 42.9 280 57.9 29.9 280 18.5 37.8 S.H.A. Mer. Pan. 21 123 26.6 138 19.5 .. 53.1 127 34.5 .. 42.1 296 00.7 .. 29.7 295 21.l . . 37.7 . I h m 
22 138 29.l 153 19.l 52.0 142 35.2 41.3 311 03.4 29.6 310 23.7 37.7 Venua 17 04.2 11 46 
23 153 31.5 168 18.6 50.8 157 35.9 40.6 326 06.l 29.5 325 26.4 37.6 Mara S 28.5 12 31 

n m Jupiter 172 22.0 1 24 
Me, Poss. 12 51.5 V -0.5 d 1.2 V 0.7 d 0.8 V 2.7 d 0.1 V 2.6 d 0.1 Saturn 171 47.2 1 26 



MARCH 8, 9, 10 (SUN., MON., TUES.) 55 

MOON 
Twilight Moonrise 

SUN lot. Sunrise 
Nau;. Civil 8 9 10 11 

G.M.T. 
d G.H.A. Oec. G.H.A. 11 Dec. H.P. . h m h m h m h m h m h m h m 

d h . 0 . ' . ' 
N 72 04 29 05 49 06 56 07 42 07 30 07 16 06 57 

8~ 177 15.8 S 5 00.3 155 50.0 8.8 5 0 34.8 12.9 60.4 N 70 04 38 05 50 06 51 07 43 07 38 07 33 07 27 
192 15.9 4 59.3 170 17.8 8.8 0 21.9 12.9 60.4 68 04 46 05 51 06 47 07 44 07 45 07 46 07 49 

02 207 16.l 58.3 184 45.6 8.7 5 0 09.0 13.0 60.4 66 04 52 05 52 06 43 07 45 07 51 07 57 08 07 
03 222 16.2 .. 57.4 199 13.3 8.8 N o 04.0 12.9 60.4 64 04 58 05 53 06 40 07 46 07 55 08 07 08 21 
04 237 16.4 56.4 213 41.l 8.8 0 16.9 12.9 60.4 62 05 02 05 54 06 38 07 47 08 00 08 15 08 33 
05 252 16.6 55.4 228 08.9 8.8 0 29 .8 13.0 60.4 60 05 06 05 54 06 35 07 47 OB 03 08 22 08 44 
06 267 16.7 5 4 54.4 242 36.7 8.7 N O 42.8 12.9 60.4 N 58 OS 09 05 54 06 33 07 48 08 07 08 28 08 53 
07 282 16.9 53.S 257 04.4 8.8 0 55.7 12.9 60.5 56 05 11 05 55 06 31 07 48 08 10 08 33 09 01 
08 297 17.0 52.5 271 32.2 8.8 l 08.6 12.9 60.5 54 05 14 05 55 06 30 07 49 08 12 08 38 09 08 

s 09 312 17.2 .. 51.5 286 00.0 8.7 l 21.5 12.9 60.5 52 05 16 05 55 06 28 07 49 08 15 08 43 09 14 
u 10 327 17.3 50.5 300 27.7 8.8 1 34.4 12.9 60.5 50 05 17 OS 55 06 27 07 49 08 17 08 47 09 20 
N 11 342 17.5 49.6 314 55.5 8.7 l 47 .3 12.9 60.5 45 05 21 05 55 06 24 07 50 08 22 08 56 09 33 
D 12 357 17 .6 S 4 48.6 329 23.2 8.7 N 2 00.2 12.9 60.5 N 40 05 23 05 54 06 21 07 51 08 26 09 03 09 43 
A 13 12 17.8 47.6 343 50.9 8.8 2 13.1 12.8 60.5 35 OS 25 OS 54 06 19 07 51 08 30 09 10 09 52 
y 14 27 17.9 46.6 358 18.7 8.7 2 25.9 12.9 60.5 30 05 26 05 53 06 17 07 52 08 33 09 15 10 00 

15 42 18.l .. 45.7 12 46.4 8.7 2 38.8 12.8 60.5 20 05 26 05 52 06 14 07 53 08 38 09 25 10 14 
16 57 18.2 44.7 27 14.1 8.7 2 51.6 12.8 60.5 N 10 05 25 05 49 06 10 07 54 08 43 09 34 10 26 
17 72 18.4 43.7 41 41.8 8.7 3 04.4 12.8 60.5 0 05 22 05 47 06 07 07 54 08 48 09 42 10 38 

18 87 18.6 S 4 42.7 56 09.5 s.7 N 3 17 .2 12.8 60.5 S 10 OS 18 05 43 06 04 07 55 08 53 09 51 10 49 
19 102 18.7 41.8 70 37.2 8.6 3 30.0 12.7 60.4 20 05 13 05 38 06 00 07 56 08 58 10 00 11 01 
20 117 18.9 40.8 85 04.8 8.7 3 42.7 12.7 60.4 30 OS 04 05 32 05 56 07 57 09 04 10 10 11 16 
21 132 19.0 .. 39.8 99 32.5 8.6 3 55.4 12.7 60.4 35 04 58 05 28 05 54 07 58 09 07 10 16 11 24 
22 147 19.2 38.8 114 00.l 8.7 4 08.l 12.7 60.4 40 04 51 05 24 05 51 07 58 09 11 10 23 11 33 
23 162 19.3 37.8 128 27.8 8.6 4 20.8 12.6 60.4 45 04 43 05 18 05 48 07 59 09 15 10 31 11 44 

9~ 177 19.5 S 4 36.9 142 55.4 8.6 N 4 33.4 12.6 60.4 S 50 04 32 OS 11 05 44 08 00 09 21 10 40 11 58 
192 19.6 35.9 157 23.0 8.6 4 46.0 12.6 60.4 52 04 26 05 08 05 42 08 01 09 23 10 45 12 04 

02 207 19.8 34.9 171 50.6 8.6 4 58.6 12.5 60.4 54 04 20 05 04 05 40 08 01 09 26 10 50 12 11 
03 222 20.0 .. 33.9 186 18.2 8.6 5 11.1 12.5 60.4 56 04 13 OS 00 05 38 08 02 09 29 10 55 12 19 
04 237 20.l 33.0 200 45.8 8.5 5 23.6 12.5 60.4 58 04 OS 04 55 05 35 08 03 09 32 1 1r·«n 12 28 
05 252 20.3 32.0 215 13.3 8.6 5 36.1 12.4 60.4 S 60 03 56 04 49 05 32 08 03 09 36 11 08 12 38 

06 267 20.4 S 4 31.0 229 40.9 8.5 N 5 48.5 12.4 60.4 Twilight Moonset 07 282 20.6 30.0 244 08.4 8.5 6 00.9 12.3 60.4 lot. Sunset 
08 297 20.7 29.l 258 35.9 8.5 6 13.2 12.3 60.4 Civil Nout. 8 9 10 11 

M 09 312 20.9 .. 28.1 273 03.4 8.5 6 25.5 12.3 60.4 
O 10 327 21.l 27.1 287 30.9 8.5 6 37.8 12.2 60.4 . h m h m h m h m h m h m h m 

N 11 342 21.2 26.l 301 58.4 8.5 6 50.0 12.2 60.4 N 72 17 28 18 35 19 56 21 09 23 17 25 31 01 31 
D 12 357 21.4 S 4 25.1 316 25.9 8.4 N 7 02.2 12.1 60.3 N 70 17 32 18 33 19 46 21 04 23 02 25 03 01 03 
A 13 12 21.5 24.2 330 53.3 8.4 7 14.3 12.l 60.3 68 17 36 18 32 19 38 20 59 22 so 24 42 00 42 
y 14 27 21.7 23.2 345 20.7 8.4 7 26.4 12.0 60.3 66 17 40 18 31 19 31 20 55 22 41 24 25 00 25 

15 42 21.8 .. 22.2 359 48.1 8.4 7 38.4 12.0 60.3 64 17 43 18 30 19 26 20 52 22 33 24 12 00 12 
16 57 22.0 21.2 14 15.5 8.4 7 50.4 11.9 60.3 62 17 45 18 29 19 21 20 49 22 26 24 00 00 00 
17 72 22.2 20.2 28 42.9 8.3 8 02.3 11.9 60.3 60 17 47 18 29 19 17 20 47 22 20 23 51 25 18 

18 87 22.3 S 4 19.3 43 10.2 8.3 N 8 14.2 11.8 60.3 N 58 17 49 18 28 19 14 20 45 22 14 23 42 25 06 
19 102 22.5 18.3 57 37.5 8.3 8 26.0 11.7 60.3 56 17 51 18 28 19 11 20 43 22 10 23 35 24 56 
20 117 22.6 17.3 72 04.8 8.3 8 37.7 11.7 60.3 54 17 52 18 28 19 09 20 41 22 06 23 28 24 48 
21 132 22.8 .. 16.3 86 32.1 8.3 8 49.4 ll.6 60.2 52 17 54 18 27 19 07 20 40 22 02 23 23 24 40 
22 147 23.0 15.4 100 59.4 8.3 9 01.0 11.6 60.2 50 17 55 18 27 19 05 20 38 21 59 23 17 24 33 
23 162 23.l 14.4 115 26.7 8.2 9 12.6 ll.5 60.2 45 17 58 18 27 19 01 20 35 21 51 23 06 24 18 

10: 177 23.3 S 4 13.4 129 53.9 8.2 N 9 24.l 11.4 60.2 N 40 18 00 18 27 18 59 20 33 21 45 22 56 24 06 
192 23.4 12.4 144 21.1 8.2 9 35.5 ll.4 60.2 35 18 02 18 28 18 57 20 31 21 40 22 48 23 55 

02 207 23.6 11.4 158 48.3 8.2 9 46.9 11.3 60.2 30 18 04 18 28 18 56 20 29 21 35 22 41 23 46 
03 222 23.7 .. 10.5 173 15.5 8.1 9 58.2 11.3 60.2 20 18 08 18 30 18 55 20 25 21 27 22 29 23 31 
04 237 23.9 09.5 1S7 42.6 a.l 10 09.5 ll.l 60.l N 10 18 11 18 32 18 56 20 22 21 20 22 18 23 17 
05 252 24.l 08.5 202 09.7 8.1 10 20.6 11.1 60.11 0 18 14 18 35 18 59 20 20 21 14 22 08 23 04 

06 267 24.2 S 4 07.5 216 36.8 8.1 NlO 31.7 11.l 60.l S 10 18 17 18 38 19 03 20 17 21 07 21 59 22 52 
07 282 24.4 06.5 231 03.9 8.1 10 42.8 10.9 60.1 20 18 20 18 42 19 08 20 14 21 00 21 48 22 38 

T 
08 297 24.6 05.6 245 31.0 8.0 10 53.7 10.9 60.1 30 18 24 18 48 19 17 20 11 20 52 21 36 22 22 
09 312 24.7 .. 04.6 259 58.0 8.0 11 04.6 10.8 60.l 35 18 27 18 52 19 22 20 09 20 48 21 29 22 13 u 10 327 24.9 03.6 274 25.0 8.0 11 15.4 10.7 60.1 40 18 29 18 57 19 29 20 06 20 43 21 21 22 03 

E 11 342 25.0 02.6 288 52.0 8.0 11 26.1 10.7 60.0 45 18 33 19 02 19 37 20 04 20 37 21 12 21 51 
s 12 357 25.2 S 4 01.6 303 19.0 7.9 Nll 36.8 10.6 60.0 S 50 18 36 19 09 19 48 20 01 20 30 21 01 21 37 D 
A 13 12 25.4 4 00.7 317 45.9 R.0 11 47 .4 10.5 60.0 52 18 38 19 12 19 54 20 00 20 26 20 56 21 JO 

y 14 27 25.S 3 59.7 332 12.9 7.9 11 57.9 10.4 60.0 54 18 40 19 16 20 00 19 58 20 23 20 so 21 22 
15 42 25.7 .. 58.7 346 39.8 7.9 12 08.3 10.3 60.0 56 18 42 19 20 20 06 19 56 20 19 20 44 21 14 
16 57 25.8 57.7 1 06.7 7.8 12 18.6 10.3 59. 9 58 18 45 19 25 20 14 19 55 20 14 20 37 21 OS 
17 72 26.0 56.7 15 33.5 7.9 12 28.9 10.l 59.9 S 60 18 47 19 30 20 23 19 52 20 09 20 29 20 54 

18 87 26.2 S 3 55.8 30 00.4 7.8 Nl2 39.0 10.l 59.9 SUN MOON 
19 102 26.3 54.8 44 27.2 7.8 12 49.l 10.0 59.9 

Eqn. of Time Mer. Mer. Pass. 20 117 26.5 53.8 58 54.0 7.7 12 59.1 9.9 59.9 Doy Ag-. Phase 
21 132 26.7 .. 52.8 73 20.7 7.8 13 09.0 9.8 59.9 oo• 12· Poss. Upper lower 

22 147 26.8 51.8 87 47.5 7.7 13 18.8 9.7 59.8 "'m • ~ . h .. h m h m d 

23 162 27.0 so.a 102 14.2 7.7 13 28.5 9.7 59.8 8 10 57 10 50 12 11 14 07 01 40 02 
9 10 42 10 35 12 11 15 01 02 34 03 ~ S.D. 16.l d 1.0 S.D. 16.5 16.4 16.4 10 10 27 10 20 12 10 15 55 03 28 04 



56 MARCH 11, 12, 13 (WED., TH URS., FRI.) 

ARIES VENUS 3.4 MARS +1.3 JUPITER -2.0 SATURN +0.7 STARS 
<,.M.I. 

<, It A. G II.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 

" " " . ' . ' . ' . ' . ' . ' 0 ' . ' 0 ' . ' 1100 168 34.0 183 18.2 S 7 49.6 172 36.6 S 2 39.8 341 08.9 S l 29.4 340 29.0 S O 37.5 Acomor 315 37.2 S40 23.2 
01 183 36.5 198 17.7 48.4 187 37.2 39.0 356 11.6 29.3 355 31.6 37.4 Achernar 335 45.5 S57 20.3 
02 198 38.9 213 17.3 47.2 202 37.9 38.2 11 14.3 29.1 10 34.3 37.4 Acrux 173 36.2 S62 59.6 
03 213 41.4 228 16.8 .. 46.l 217 38.6 .. 37.4 26 17.l .. 29.0 25 36.9 .. 37.3 Adhara 255 31.7 S28 57.l 
04 228 43.9 243 16.4 44.9 232 39.3 36.6 41 19.8 28.9 40 39.5 37.2 Aldebaran 291 17.7 Nl6 28.2 
05 243 46.3 258 15.9 43.7 247 39.9 35.8 56 22.5 28.8 55 42.l 37.1 
06 258 48.8 273 15.5 S 7 42.5 262 40.6 S 2 35.0 71 25.3 S 1 28.6 70 44.8 S 0 37.l Alioth 166 41.7 N56 03.6 

w 07 273 51.3 288 15.1 41.3 277 41.3 34.2 86 28.0 28.5 85 47.4 37.0 Alkaid 153 17.9 N49 24.3 
08 288 53.7 303 14.6 40.1 292 42.0 33.4 101 30.7 28.4 100 50.0 36.9 Al No'ir 28 15.0 S47 03.2 

E 09 303 56.2 318 14.2 .. 38.9 307 42.6 .. 32.6 116 33.5 .. 28.3 115 52.7 . . 36.8 Alnilam 276 11.3 S 1 13.0 
D 10 318 58.6 333 13.7 37.8 322 43.3 31.8 131 36.2 28.2 130 55.3 36.8 Alphard 218 20.0 S 8 34.7 
N 11 334 01.l 348 13.3 36.6 337 44.0 31.0 146 38.9 28.0 145 57.9 36.7 
E 

12 349 03.6 3 12.8 S 352 44.7 S 2 30.2 161 41.7 S s 7 35.4 1 27.9 161 00.5 S O 36.6 Alphecca 126 31.7 N26 46.5 

D 13 4 06.0 18 12.4 34.2 7 45.4 29.4 176 44.4 27.8 176 03.2 36.5 Alpheratz 358 09.3 N28 59.0 

A 14 19 08.5 33 12.0 33.0 22 46.0 28.7 191 47.2 27.7 191 05.8 36.4 Altair 62 32.4 N 8 48.9 

y 15 34 11.0 48 11.5 .. 31.8 37 46.7 .. 27.9 206 49.9 .. 27.5 206 08.4 . . 36.4 Ankoo 353 40.3 S42 24.7 
16 49 13.4 63 11.1 30.6 52 47.4 27.1 221 52.6 27.4 221 11.l 36.3 Antares 112 56.4 S26 23.3 
17 64 15.9 78 10.6 29.5 67 48.l 26.3 236 55.4 27.3 236 13.7 36.2 

18 79 18.4 93 10.2 S 7 28.3 82 48.7 S 2 25.5 251 58.l S l 27 .2 251 16.3 S O 36.l Arcturus 146 17.9 Nl9 16.7 
19 94 20.8 108 09.8 27.l 97 49.4 24.7 267 00.8 27.1 266 19.0 36.1 Atria 108 20.3 S68 59.3 
20 109 23.3 123 09.3 25.9 112 50.1 23.9 282 03.6 26.9 281 21.6 36.0 Avior 234 27.6 S59 27.2 
21 124 25.8 138 08.9 .. 24.7 127 50.8 .. 23.1 297 06.3 .. 26.8 296 24.2 . . 35.9 Bellatrix 278 58.4 N 6 19.8 
22 139 28.2 153 08.4 23.5 142 51.5 22.3 312 09.0 26.7 311 26.8 35.8 Betelgeuse 271 27.9 N 7 24.l 
23 154 30.7 168 08.0 22.3 157 52.1 21.5 327 11.8 26.6 326 29.5 35.8 

12 00 169 33.l 183 07.6 S 7 21.l 172 52.8 S 2 20.7 342 14.5 S 1 26.4 341 32.l S O 35.7 Canopus 264 06.9 S52 41.5 
01 184 35.6 198 07.l 19.9 187 53.5 19.9 357 17.3 26.3 356 34.7 35.6 Capello 281 10.8 N45 58.8 
02 199 38.l 213 06.7 18.7 202 54.2 19.l 12 20.0 26.2 11 37.4 35.5 Deneb 49 48.6 N45 12.5 
03 214 40.5 228 06.2 .. 17.6 217 54.8 .. 18.3 27 22.7 .. 26.l 26 40.0 . . 35.4 Denebola 182 58.4 Nl4 40.6 
04 229 43.0 243 05.8 16.4 232 55.5 17.6 42 25.5 26.0 41 42.6 35.4 Diphdo 349 20.9 S18 05.6 
05 244 45.5 258 05.4 15.2 247 56.2 16.8 57 28.2 25.8 56 45.3 35.3 

06 259 47.9 273 04.9 S 7 14.0 262 56.9 S 2 16.0 72 31.0 S 1 25.7 71 47.9 S O 35.2 Dubhe 194 21.1 N61 51.2 
07 274 50.4 288 04.5 12.8 277 57.6 15.2 87 33.7 25.6 86 50.5 35.1 Elnath 278 43.7 N28 35.5 

T 08 289 52.9 303 04.1 11.6 292 58.2 14.4 102 36.4 25.5 101 53.2 35.1 Eltanin 90 57.7 N51 29.2 
H 09 304 55.3 318 03.6 .. 10.4 307 58.9 .. 13.6 117 39.2 . . 25.3 116 55.8 .. 35.0 Enif 34 11.6 N 9 47.1 

u 10 319 57.8 333 03.2 09.2 322 59.6 12.8 132 41.9 25.2 131 58.4 34.9 Fomalhaut 15 51.4 S29 43.5 

R 11 335 00.3 348 02.7 08.0 338 00.3 12.0 147 44.6 25.1 147 01.0 34.8 

s 12 350 02.7 3 02.3 S 7 06.8 353 01.0 S 2 11.2 162 47.4 S 1 25.0 162 03.7 S O 34.8 Gacrux 172 27.8 S57 00.4 
D 13 5 05.2 18 01.9 05.6 8 01.6 10.4 177 50.1 24.9 177 06.3 34.7 Gienah 176 17.3 S17 26.3 
A 14 20 07.6 33 01.4 04.4 23 02.3 09.6 192 52.9 24.7 192 08.9 34.6 Hodor 149 22.4 560 16.7 
y 15 35 10.l 48 01.0 .. 03.2 38 03.0 .. 08.8 207 55.6 .. 24.6 207 11.6 . . 34.5 Hamal 328 28.8 N23 22.3 

16 50 12.6 63 00.6 02.0 53 03.7 08.0 222 58.3 24.5 222 14.2 34.4 Kaus Aust. 84 16.5 S34 23.5 
17 65 15.0 78 00.l 7 00.8 68 04.3 07.2 238 01.1 24.4 237 16.8 34.4 

18 80 17.5 92 59.7 S 6 59.6 83 05.0 S 2 06.4 253 03.8 S 1 24.2 252 19.5 S O 34.3 Kochab 137 18.3 N74 13.8 
19 95 20.0 107 59.3 58.4 98 05.7 05.6 268 06.6 24.l 267 22.l 34.2 Markab 14 03.2 Nl5 06.0 
20 110 22.4 122 58.8 57.2 113 06.4 04.9 283 09.3 24.0 282 24.7 34.1 Menkar 314 41.0 N 4 00.8 
21 125 24.9 137 58.4 .. 56.l 128 07.l .. 04.l 298 12.0 . . 23.9 297 27.4 .. 34.1 Menkent 148 36.3 S36 16.5 
22 140 27.4 152 58.0 54.9 143 07.7 03.3 313 14.8 23.7 312 30.0 34.0 Miaplacidus 221 44.1 S69 38.6 
23 155 29.8 167 57.5 53.7 158 08.4 02.5 328 17.5 23.6 327 32.6 33.9 

1300 170 32.3 182 57 .l S 6 52.5 173 09.1 S 2 01.7 343 20.3 S l 23.5 342 35.3 S O 33.8 Mirfak 309 15.9 N49 47.7 
01 185 34.7 197 56.7 51.3 188 09.8 00.9 358 23.0 23.4 357 37.9 33.8 Nunki 76 28.9 S26 19.2 
02 200 37.2 212 56.3 50.1 203 10.5 2 00.1 13 25.7 23.3 12 40.5 33.7 Peacock 53 58.3 S56 47.7 
03 215 39.7 227 55.8 .. 48.9 218 11.1 1 59.3 28 28.5 .. 23.l 27 43.l .. 33.6 Pollux 243 57.6 N28 04.3 
04 230 42.l 242 55.4 47.7 233 11.8 58.5 43 31.2 23.0 42 45.8 33.5 Procyon 245 25.3 N 5 16.3 
05 245 44.6 257 55.0 46.5 248 12.5 57.7 58 34.0 22.9 57 48.4 33.4 

06 260 47.l 272 54.5 S 6 45.3 263 13.2 S l 56.9 73 36.7 S l 22.8 72 51.0 S O 33.4 Rasalhague 96 29.3 Nl2 34.3 
07 275 49.5 287 54.l 44.l 278 13.9 56.l 88 39.4 22.6 87 53.7 33.3 Regulus 208 09.4 Nl2 03.5 
08 290 52.0 302 53.7 42.9 293 14.6 55.3 103 42.2 22.5 102 56.3 33.2 Rigel 281 35.7 S 8 13.6 

F 09 305 54.5 317 53.2 .. 41.7 308 15.2 .. 54.5 118 44.9 . . 22.4 117 58.9 .. 33.l Rigil Kent. 140 25.0 S60 45.2 

R 10 320 56.9 332 52.8 40.5 323 15.9 53.7 133 47.7 22.3 133 01.6 33.1 Sabik 102 40.7 S15 42.1 

I 11 335 59.4 347 52.4 39.3 338 16.6 53.0 148 50.4 22.1 148 04.2 33.0 

D 12 351 01.9 2 52.0 S 6 38.1 353 17.3 S 1 52.2 163 53.2 S 1 22.0 163 06.8 S O 32.9 Schedar 350 09.2 N56 26.0 
A 13 6 04.3 17 51.5 36.9 8 18.0 51.4 178 55.9 21.9 178 09.5 32.8 Shaula 96 55.3 S37 05.3 
y 14 21 06.8 32 51.1 35.7 23 18.6 50.6 193 58.6 21.8 193 12.1 32.7 Sirius 258 55.3 S16 41.7 

15 36 09.2 47 50.7 .. 34.4 38 19.3 .. 49.8 209 01.4 .. 21.6 208 14.7 . . 32.7 Spica 158 56.9 S11 03.8 

16 51 11.7 62 50.2 33.2 53 20.0 49.0 224 04.l 21.5 223 17.4 32.6 Suhoil 223 10.2 S43 21.6 

17 66 14.2 77 49.8 32.0 68 20.7 48.2 239 06.9 21.4 238 20.0 32.5 

18 81 16.6 92 49.4 S 6 30.8 83 21.4 S l 47.4 254 09.6 S l 21.3 253 22.6 S O 32.4 Vega 80 55.7 N38 45.7 

19 96 19.l 107 49.0 29.6 98 22.0 46.6 269 12.4 21.l 268 25.3 32.4 Zuben'ubi 137 32.5 S15 57.8 

20 111 21.6 122 48.5 28.4 113 22.7 45.8 284 15.l 21.0 283 27.9 32.3 S.H.A Mer. Pun 

21 126 24.0 137 48.l .. 27.2 128 23.4 .. 45.0 299 17.8 .. 20.9 298 30.5 . . 32.2 . h m 

22 141 26.5 152 47.7 26.0 143 24.l 44.2 314 20.6 20.8 313 33.2 32.l Venu• 13 34.4 11 48 

23 156 29.0 167 47.3 24.8 158 24.8 43.4 329 23.3 20.7 328 35.8 32.0 Mora 3 19.7 12 28 
h m Jupiter 172 41.4 l 11 

,,,, Pass. 12 39.7 l' ··0.4 d l.2 V 0.7 d 0.8 V 2.7 d 0.l V 2.6 d 0.1 Saturn 171 59.0 l 14 
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Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

11 12 13 14 Nout. 
G.M.T. 

d h h h h h h G.H.A. Dec. G.H.A. 'V Dec. H.P. 0 h m m m m m m m 

d h 0 ' 0 ' 0 , 
' 0 ' ' ' 

N 72 04 12 05 33 06 40 06 57 06 14 r-.J r.:J 

1100 177 27.1 S 3 49.9 116 40.9 7.7 Nl3 38.2 9.S 59.8 N 70 04 24 05 36 06 37 07 27 07 20 07 06 CJ 
01 192 27.3 48.9 131 07.6 7.6 13 47.7 9.4 59.8 68 04 33 05 39 06 34 07 49 07 56 08 12 08 49 
02 207 27.5 47.9 145 34.2 7.7 13 57.l 9.4 59.8 66 04 41 05 41 06 32 08 07 08 22 08 48 09 31 
03 222 27.6 .. 46.9 160 00.9 7.6 14 06.5 9.3 59.7 64 04 47 05 43 06° 30 08 21 08 42 09 13 10 00 
04 237 27.8 45.9 174 27.5 7.6 14 15.8 9.1 59.7 62 04 52 05 44 06 28 08 33 08 58 09 33 10 22 
05 252 28.0 45.0 188 54.1 7.5 14 24.9 9.1 59.7 60 04 56 05 45 06 26 08 44 09 12 09 50 10 40 

06 267 28.1 5 3 44.0 203 20.6 7.6 Nl4 34.0 9.0 59.7 N 58 05 00 05 46 06 25 08 53 09 24 10 04 10 54 

w 07 282 28.3 43.0 217 47.2 7.5 14 43.0 8.8 59.7 56 05 04 05 47 06 24 09 01 09 34 10 16 11 07 
08 297 28.5 42.0 232 13.7 7.5 14 51.8 8.8 59.6 54 05 06 05 47 06 23 09 08 09 43 10 27 11 18 

E 09 312 28.6 .. 41.0 246 40.2 7.5 15 00.6 8.7 59.6 52 05 09 05 48 06 22 09 14 09 52 10 36 11 28 
0 10 327 28.8 40.0 261 06.7 7.5 15 09.3 8.5 59.6 50 05 11 05 48 06 21 09 20 09 59 10 44 11 37 
N 11 342 28.9 39.l 275 33.2 7.4 15 17.8 8.5 59.6 45 05 15 05 49 06 18 09 33 10 15 11 02 11 55 
E 

12 357 29.1 S 3 38.1 7.4 Nl5 26.3 8.3 59.5 N 40 05 18 05 50 06 17 09 43 10 28 11 17 12 10 s 289 59.6 

0 13 12 29.3 37.1 304 26.0 7.5 15 34.6 8.3 59.5 35 05 21 05 50 06 15 09 52 10 39 11 29 12 23 

A 14 27 29.4 36.l 318 52.5 7.3 15 42.9 8.1 59.5 30 05 22 05 50 06 14 10 00 10 48 11 40 12 34 

y 15 42 29.6 .. 35.1 333 18.8 7.4 15 51.0 8.1 59.5 20 05 24 05 49 06 11 10 14 11 05 11 59 12 54 
16 57 29.8 34.2 347 45.2 7.4 15 59.1 7.9 59.5 N 10 05 23 05 48 06 09 10 26 11 20 12 15 13 10 
17 72 29.9 33.2 2 11.6 7.3 16 07.0 7.8 59.4 0 05 22 05 46 06 07 10 38 11 34 12 30 13 26 
18 87 30.l S 3 32.2 16 37.9 7.3 Nl6 14.8 7.8 59.4 S 10 05 19 05 43 06 04 10 49 11 48 12 45 13 42 
19 102 30.3 31.2 31 04.2 7.3 16 22.6 7.6 59.4 20 05 14 05 39 06 01 11 01 12 02 13 02 13 59 
20 117 30.4 30.2 45 30.5 7.3 16 30.2 7.5 59.4 30 05 06 05 34 05 58 11 16 12 20 13 21 14 18 
21 132 30.6 .. 29.2 59 56.8 7.2 16 37.7 7.4 59.3 35 05 01 05 31 05 56 11 24 12 30 13 32 14 29 
22 147 30.8 28.3 74 23.0 7.3 16 45.1 7.3 59.3 40 04 55 05 27 05 54 11 33 12 41 13 44 14 42 
23 162 30.9 27.3 88 49.3 7.2 16 52.4 7.1 59.3 45 04 47 05 22 05 52 11 44 12 55 13 59 14 57 

12: 177 31.1 S 3 26.3 103 15.5 7.2 Nl6 59.5 7.1 59.3 S 50 04 37 05 16 05 49 11 58 13 11 14 18 15 16 
192 31.3 25.3 117 41.7 7.2 17 06.6 6.9 59.2 52 04 32 05 13 05 47 12 04 13 19 14 27 15 25 

02 207 31.4 24.3 132 07.9 7.2 17 13.5 6.8 59.2 54 04 27 05 10 05 46 12 11 13 28 14 36 15 35 
03 222 31.6 .. 23.3 146 34.1 7.2 17 20.3 6.8 59.2 56 04 20 05 06 05 44 12 19 13 37 14 47 15 46 
04 237 31.8 22.4 161 00.3 7.1 17 27.l 6.6 59.2 58 04 13 05 02 05 42 12 28 13 49 15 00 15 S9 
05 252 31.9 21.4 175 26.4 7.2 17 33.7 6.4 59.l 5 60 04 05 04 57 05 40 12 38 14 02 15 15 16 14 

06 26 7 32.1 5 3 20.4 189 52.6 7.1 Nl7 40.1 6.4 59.l Twilight Moon,et 
07 282 32.3 19.4 204 18.7 7.1 17 46.5 6.3 59.l lot. Sunset 

T 08 297 32.4 18.4 218 44.8 7.1 17 52.8 6.1 59.l Civil Nout. 11 12 13 14 
H 09 312 32.6 .. 17.4 233 10.9 7.1 17 58.9 6.0 59.0 
u 10 327 32.8 16.5 247 37.0 7.1 18 04.9 5.9 59.0 . h m h m h m h m h m h m h m 

R 11 342 32.9 15.5 262 03.l 7.1 18 10.8 5.8 59.0 N 72 17 42 18 49 20 11 01 31 04 11 CJ C..l 

s 12 357 33.l 5 3 14.5 276 29.2 7.1 Nl8 16.6 5.6 59.0 N 70 17 45 18 46 19 59 01 03 03 07 05 19 CJ 
D 13 12 33.3 13.5 290 55.3 7.0 18 22.2 5.6 58.9 68 17 47 18 43 19 49 00 42 02 32 04 14 05 34 
A 14 27 33.4 12.5 305 21.3 7.1 18 27.8 5.4 58.9 66 17 50 18 41 19 41 00 25 02 06 03 38 04 51 
y 15 42 33.6 .. 11.5 319 47.4 7.0 18 33.2 5.3 58.9 64 17 52 18 39 19 35 00 12 01 47 03 13 04 23 

16 57 33.8 10.6 334 13.4 7.1 18 38.5 5.1 58.9 62 17 53 18 37 19 29 00 00 01 31 02 53 04 01 
17 72 34.0 09.6 348 39.5 7.0 18 43.6 5.1 58.8 60 17 55 18 36 19 25 25 18 01 18 02 36 03 43 
18 87 34.1 5 3 08.6 3 05.5 1.0 Nl8 48.7 4.9 58.8 N 58 17 56 18 35 19 21 25 06 01 06 02 23 03 28 
19 102 34.3 07.6 17 31.5 7.1 18 53.6 4.8 58.8 56 17 57 18 34 19 18 24 56 00 56 02 11 03 16 
20 117 34.5 06.6 31 57.6 7.0 18 58.4 4.7 58.8 54 17 58 18 33 19 15 24 48 00 48 02 01 03 05 
21 132 34.6 .. 05.6 46 23.6 7.0 19 03.1 4.6 58.7 52 17 59 18 33 19 12 24 40 00 40 01 51 02 55 
22 147 34.8 04.6 60 49.6 7.1 19 07.7 4.4 58.7 50 18 00 18 32 19 10 24 33 00 33 01 43 02 46 
23 162 35.0 03.7 75 15.7 7.0 19 12.1 4.3 58.7 45 18 02 18 31 19 05 24 18 00 18 01 26 02 27 

13: 177 35.l 5 3 02.7 89 41.7 7.0 Nl9 16.4 4.2 58.7 N 40 18 04 18 31 19 02 24 06 00 06 01 12 02 12 
192 35.3 01.7 104 07.7 7.0 19 20.6 4.1 58.6 35 18 05 18 30 19 00 23 55 25 00 01 00 02 00 

02 207 35.5 3 00.7 118 33.7 7.1 19 24.7 3.9 58.6 30 18 06 18 30 18 58 23 46 24 49 00 49 01 48 
03 222 35.6 2 59.7 132 59.8 7.0 19 28.6 3.8 58.6 20 18 09 18 31 18 56 23 31 24 31 00 31 01 29 
04 237 35.8 58.7 147 25.8 7.0 19 32.4 3.7 58.6 N 10 18 11 18 32 18 56 23 17 24 15 00 15 01 13 
05 252 36.0 57.8 161 51.8 7.1 19 36.1 3.6 58.5 0 18 13 18 34 18 58 23 04 24 01 00 01 00 57 
06 26 7 36.2 5 2 56.8 176 17.9 7.0 Nl9 39.7 3.4 58.5 S 10 18 15 18 36 19 01 22 52 23 46 24 41 00 41 
07 282 36.3 55.8 190 43.9 7.1 19 43.1 3.3 58.5 20 18 18 18 40 19 06 22 38 23 30 24 25 00 25 
08 297 36.5 54.8 205 10.0 7.0 19 46.4 3.2 58.5 30 18 21 18 45 19 13 22 22 23 12 24 05 00 05 

F 09 312 36.7 .. 53.8 219 36.0 7.1 19 49.6 3.1 58.4 35 18 23 18 48 19 18 22 13 23 02 23 54 24 50 
R 10 327 36.8 52.8 234 02.1 7.1 19 52.7 2.9 58.4 40 18 25 18 52 19 24 22 03 22 50 23 41 24 37 
I 11 342 37.0 51.8 248 28.2 7.0 19 55.6 2.8 58.4 45 18 27 18 56 19 31 21 51 22 36 23 26 24 22 
D 12 357 37.2 S 2 50.9 262 54.2 7.1 Nl9 58.4 2.7 58.4 S 50 18 30 19 02 19 41 21 37 22 19 -23 08 24 04 
A 13 12 37.4 49.9 277 20.3 7.1 20 01.l 2.6 58.3 52 18 31 19 05 19 46 21 30 22 10 22 59 23 55 
y 14 27 37.5 48.9 291 46.4 7.2 20 03.7 2.4 58.3 54 18 33 19 08 19 51 21 22 22 01 22 49 23 45 

15 42 37.7 .. 47.9 306 12.6 7.1 20 06.1 2.3 58.3 56 18 34 19 12 19 57 21 14 21 51 22 38 23 34 
16 57 37.9 46.9 320 38.7 7.1 20 08.4 2.2 58.3 58 18 36 19 16 20 04 21 05 21 40 22 25 23 21 
17 72 38.0 45.9 335 04.8 7.2 20 10.6 2.0 58.2 S 60 18 38 19 20 20 12 20 54 21 27 22 10 23 06 
18 87 38.2 5 2 44.9 349 31.0 1.2 N20 12.6 2.0 58.2 SUN MOON 
19 102 38.4 44.0 3 57.2 7.2 20 14.6 1.8 58.2 
20 117 38.6 43.0 18 23.4 7.2 20 16.4 1.6 58.2 Doy 

Eqn. of Time Mer. Mer. Poss. 
Age Phase 

21 132 38.7 .. 42.0 32 49.6 7.2 20 18.0 1.6 58.l oo· 12· Poss. Upper lower 
22 147 38.9 41.0 47 15.8 7.3 20 19.6 1.4 58.1 ffl . m ' h ffl h m h m d 

23 162 39.1 40.0 61 42.l 7.2 ·20 21.0 1.3 58.1 11 10 12 10 04 12 10 16 51 04 23 05 
12 09 56 09 48 12 10 17 47 05 19 06 () 

S.O. 16.l d 1.0 s.o. 16.2 16.l 15.9 13 09 40 09 32 12 10 18 44 06 15 07 



58 MARCH 14, 15, 16 (SAT., SUN., MON.) 

ARIES VENUS -3.4 MARS +1.3 JUPITER -2.0 SATURN +0.7 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 

d h . ' . ' . ' . , . ' . ' . ' . . , . ' . ' 
1400 171 31.4 182 46.8 S 6 23.6 173 25.5 S l 42.6 344 26.l S 1 20.5 343 38.4 S O 32.0 Acomor 315 37.3 S40 23.2 

01 186 33.9 197 46.4 22.4 188 26.l 41.8 359 28.8 20.4 358 41.1 31.9 Achernar 335 45.5 S57 20.2 
02 201 36.4 212 46.0 21.2 203 26.8 41.l 14 31.6 20.3 13 43.7 31.8 Acrux 173 36.2 S62 59.6 
03 216 38.8 227 45.6 .. 20.0 218 27.5 .. 40.3 29 34.3 .. 20.2 28 46.3 . . 31.7 Adhara 255 31.7 S28 57.1 
04 231 41.3 242 45.1 18.8 233 28.2 39.5 44 37.0 20.0 43 49.0 31.7 Aldebaran 291 17.7 Nl6 28.2 
05 246 43.7 257 44.7 17.6 248 28.9 38.7 59 39.8 19.9 58 51.6 31.6 
06 261 46.2 272 44.3 S 6 16.4 263 29.5 S 1 37.9 74 42.5 S 1 19.8 73 54.2 S O 31.5 Alioth 166 41.7 N56 03.6 
07 276 48.7 287 43.9 15.2 278 30.2 37.1 89 45.3 19.7 88 56.9 31.4 Alkaid 153 17.8 N49 24.3 

s 08 291 51.1 302 43.4 14.0 293 30.9 36.3 104 48.0 19.5 103 59.5 31.3 Al Na'ir 28 15.0 547 03.2 
A 09 306 53.6 317 43.0 .. 12.7 308 31.6 .. 35.5 119 50.8 .. 19.4 119 02.l . . 31.3 Alnilam 276 11.3 S 1 13.0 
1 10 321 56.l 332 42.6 11.5 323 32.3 34.7 134 53.5 19.3 134 04.8 31.2 Alphard 218 20.0 S 8 34.7 
u 11 336 58.5 347 42.2 10.3 338 33.0 33.9 149 56.2 19.2 149 07.4 31.l 
~ 12 352 01.0 2 41.8 S 6 09.1 353 33.6 S 1 33.1 164 59.0 S 1 19.0 164 10.0 S O 31.0 Alphecca 126 31.7 N26 46.5 
D 13 7 03.5 17 41.3 07.9 8 34.3 32.3 180 01.7 18.9 179 12.7 31.0 Alpheratz 358 09.3 N28 59.0 
A 14 22 05.9 32 40.9 06.7 23 35.0 31.5 195 04.5 18.8 194 15.3 30.9 Altair 62 32.4 N 8 48.9 
y 15 37 08.4 47 40.5 .. 05.5 38 35.7 .. 30.7 210 07.2 .. 18.7 209 17.9 . . 30.8 Ankaa 353 40.3 542 24.7 

16 52 10.9 62 40.1 04.3 53 36.4 29.9 225 10.0 18.5 224 20.6 30.7 Antares 112 56.3 S26 23.4 
17 67 13.3 77 39.7 03.l 68 37.l 29.1 240 12.7 18.4 239 23.2 30.6 

18 82 15.8 92 39.2 S 6 01.9 83 37.7 S 1 28.4 255 15.5 S 1 18.3 254 25.8 S O 30.6 Arcturus 146 17.9 Nl9 16.7 
19 97 18.2 107 38.8 6 00.7 98 38.4 27.6 270 18.2 18.2 269 28.5 30.5 Atria 108 20.2 568 59.4 
20 112 20.7 122 38.4 5 59.4 113 39.1 26.8 285 20.9 18.0 284 31.1 30.4 Avior 234 27.6 S59 27.2 
21 127 23.2 137 38.0 .. 58.2 128 39.8 .. 26.0 300 23.7 .. 17.9 299 33.7 . . 30.3 Bellatrix 278 58.4 N 6 19.8 
22 142 25.6 152 37.6 57.0 143 40.5 25.2 315 26.4 17.8 314 36.4 30.3 Betelgeuse 271 27.9 N 7 24.l 
23 157 28.l 167 37.l 55.8 158 41.2 24.4 330 29.2 17.7 329 39.0 30.2 

15 00 172 30.6 182 36.7 S 5 54.6 173 41.8 S 1 23.6 345 31.9 S 1 17.5 344 41.6 S O 30.1 Canopus 264 07.0 S52 41.5 
01 187 33.0 197 36.3 53.4 188 42.5 22.8 0 34.7 17.4 359 44.3 30.0 Capello 281 10.8 N45 58.8 
02 202 35.5 212 35.9 52.2 203 43.2 22.0 15 37.4 17.3 14 46.9 29.9 Deneb 49 48.6 N45 12.5 
03 217 38.0 227 35.5 .. 51.0 218 43.9 .. 21.2 30 40.2 .. 17.2 29 49.5 . . 29.9 Denebola 182 58.4 Nl4 40.6 
04 232 40.4 242 35.0 49.7 233 44.6 20.4 45 42.9 17.0 44 52.2 29.8 Oiphda 349 20.9 S18 05.6 
05 247 42.9 257 34.6 48.5 248 45.3 19.6 60 45.7 16.9 59 54.8 29.7 

06 262 45.3 272 34.2 S 5 47.3 263 45.9 S 1 18.8 75 48.4 S 1 16.8 74 57.4 S O 29.6 Dubhe 194 21.1 N61 51.2 
07 277 47.8 287 33.8 46.1 278 46.6 18.0 90 51.2 16.7 90 00.l 29.6 Elnath 278 43.7 N28 35.5 
08 292 50.3 302 33.4 44.9 293 47.3 17.2 105 53.9 16.5 105 02.7 29.5 Eltanin 90 57.6 N51 29.2 

s 09 307 52.7 317 33.0 .. 43.7 308 48.0 .. 16.5 120 56.6 .. 16.4 120 05.3 . . 29.4 Enif 34 11.5 N 9 47.1 
u 10 322 55.2 332 32.5 42.5 323 48.7 15.7 135 59.4 16.3 135 08.0 29.3 Fomalhaut 15 51.4 S29 43.5 
N 11 337 57.7 347 32.l 41.2 338 49.4 14.9 151 02.l 16.2 150 10.6 29.2 
0 12 353 00.1 2 31.7 S 5 40.0 353 50.l S l 14.l 166 04.9 S l 16.0 165 13.3 S O 29.2 Gacrux 172 27.8 S57 00.4 
A 13 8 02.6 17 31.3 38.8 8 50.7 13.3 181 07.6 15.9 180 15.9 29.1 Gienah 176 17.3 S17 26.3 
y 14 23 05.1 32 30.9 37.6 23 51.4 12.5 196 10.4 15.8 195 18.5 29.0 Hadar 149 22.4 560 16.8 

15 38 07.5 47 30.5 .. 36.4 38 52.l .. 11.7 211 13.1 .. 15.7 210 21.2 . . 28.9 Hamal 328 28.8 N23 22.3 
16 53 10.0 62 30.0 35.2 53 52.8 10.9 226 15.9 15.5 225 23.8 28.9 Kaus Aust. 84 16.5 S34 23.5 
17 68 12.5 77 29.6 33.9 68 53.5 10.1 241 18.6 15.4 240 26.4 28.8 

18 83 14.9 92 29.2 S 5 32.7 83 54.2 S 1 09.3 256 21.4 S 1 15.3 255 29.1 S O 28.7 Kochab 137 18.3 N74 13.8 
19 98 17.4 107 28.8 31.5 98 54.9 08.5 271 24.l 15.2 270 31.7 28.6 Markab 14 03.2 Nl5 06.0 
20 113 19.8 122 28.4 30.3 113 55.5 07.7 286 26.9 15.0 285 34.3 28.5 Menkar 314 41.0 N 4 00.8 
21 128 22.3 137 28.0 .. 29.l 128 56.2 .. 06.9 301 29.6 .. 14.9 300 37.0 . . 28.5 Menkent 148 36.3 S36 16.6 
22 143 24.8 152 27.6 27.9 143 56.9 06.l 316 32.4 14.8 315 39.6 28.4 Miaplacidus 221 44.1 569 38.6 
23 158 27.2 167 27.1 26.6 158 57.6 05.3 331 35.1 14.7 330 42.2 28.3 

16: 173 29.7 182 26.7 S 5 25.4 173 58.3 S 1 04.6 346 37.9 S 1 14.5 345 44.9 S O 28.2 Mirfalt. 309 15.9 N49 47.7 
188 32.2 197 26.3 24.2 188 59.0 03.8 1 40.6 14.4 0 47.5 28.2 Nunki 76 28.9 S26 19.2 

02 203 34.6 212 25.9 23.0 203 59.6 03.0 16 43.4 14.3 15 50.l 28.1 Peacock 53 58.3 S56 47.6 
03 218 37.1 227 25.5 .. 21.8 219 00.3 .. 02.2 31 46.1 .. 14.2 30 52.8 . . 28.0 Pollux 243 57.6 N28 04.3 
04 233 39.6 242 25.1 20.5 234 01.0 01.4 46 48.8 14.0 45 55.4 27.9 Procyon 245 25.3 N 5 16.3 
05 248 42.0 257 24.7 19.3 249 01.7 1 00.6 61 51.6 13.9 60 58.0 27.8 

06 263 44.5 272 24.3 S 5 18.1 264 02.4 S O 59.8 76 54.3 S 1 13.8 76 00.7 S O 27.8 Rasalhogue 96 29.3 Nl2 34.3 
07 278 47.0 287 23.8 16.9 279 03.1 59.0 91 57.1 13.6 91 03.3 27.7 Reguh,1 208 09.4 Nl2 03.5 
08 293 49.4 302 23.4 15.7 294 03.8 58.2 106 59.8 13.5 106 06.0 27.6 Rigel 281 35.7 S 8 13.6 

M 09 308 51.9 317 23.0 .. 14.4 309 04.4 .. 57.4 122 02.6 .. 13.4 121 GEl.6 . . 27.5 Rigil Kent. 140 24.9 560 45.2 
0 10 323 54.3 332 22.6 13.2 324 05.1 56.6 137 05.3 13.3 136 11.2 27.4 Sabik 102 40.7 S15 42.1 
N 11 338 56.8 347 22.2 12.0 339 05.8 55.8 152 08.1 13.1 151 13.9 27.4 
0 12 353 59.3 2 21.8 S 5 10.8 354 06.5 S O 55.0 167 10.8 S 1 13.0 166 16.5 S O 27.3 Schedar 350 09.2 N56 26.0 
A 13 9 01.7 17 21.4 09.6 9 07.2 54.2 182 13.6 12.9 181 19.l 27.2 Shaula 96 55.3 S37 05.3 
y 14 24 04.2 32 21.0 08.3 24 07.9 53.4 197 16.3 12.8 196 21.8 27.1 Siriu1 258 55.3 S16 41.7 

15 39 06.7 47 20.6 .. 07.1 39 08.6 . . 52.7 212 19.l .. 12.6 211 24.4 .. 27.l Spica 158 56.9 S11 03.8 
16 54 09.l 62 20.1 05.9 54 09.3 51.9 227 21.8 12.5 226 27.0 27.0 Suhail 223 10.2 543 21.6 
17 69 11.6 77 19.7 04.7 69 09.9 51.1 242 24.6 12.4 241 29.7 26.9 

18 84 14.l 92 19.3 S 5 03.5 84 10.6 S 0 50.3 257 27 .3 S l 12.3 256 32.3 S O 26.8 Vega 80 55.7 N38 45.7 
19 99 16.5 107 18.9 02.2 99 11.3 49.5 272 30.1 12.l 271 35.9 26.7 Zuben'ubi 137 32.5 S15 57.8 
20 114 19.0 122 18.5 5 01.0 114 12.0 48.7 287 32.8 12.0 286 37.6 26.7 S.HA MtH. PoH. 
21 129 21.4 137 18.l 4 59.8 129 12.7 .. 47.9 302 35.6 .. 11.9 301 40.2 .. 26.6 . , h m 

22 144 23.9 152 17.7 58.6 144 13.4 47.l 317 38.3 11.8 316 42.9 26.5 Venu1 10 06.2 11 50 
23 159 26.4 167 17.3 57.3 159 14.l 46.3 332 41.l 11.6 331 45.5 26.4 Mara l 11.3 12 25 

h m Jupiter 173 01.4 0 58 
Mer. Pass. 12 27.9 V -0.4 d l.2 V 0.7 d 0.8 V 2.7 d 0.1 V 2.6 d 0.1 Saturn 172 11.1 l 01 



MARCH 14, 15, 16 (SAT., SUN., MON.) 59 

Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

14 15 16 17 Nout. 
G.M.T. 

d h h h h h m h m h m G.H.A. Dec. G.H.A. V Dec. H.P. . m m m m 

d h ' . ' . ' . ' ' 
N 72 03 54 05 18 06 25 CJ CJ CJ 12 05 . 

14~ 177 39.2 S 2 39.0 76 08.3 7.3 N20 22.3 1.2 58.0 N 70 04 08 05 22 06 23 CJ 08 39 10 49 12 42 
192 39.4 38.0 90 34.6 7.3 20 23.5 1.0 58.0 68 04 19 05 26 06 21 08 49 09 59 11 31 13 08 

02 207 39.6 37.1 105 00.9 7.4 20 24.5 1.0 58.0 66 04 28 05 29 06 20 09 31 10 37 11 59 13 28 
03 222 39.8 .. 36.1 119 27.3 7.3 20 25.5 0.8 58.0 64 04 36 05 32 06 19 10 00 11 04 12 21 13 43 
04 237 39.9 35.1 133 53.6 7.4 20 26.3 0.6 57.9 62 04 42 05 34 06 18 10 22 11 25 12 38 13 57 
05 252 40.l 34.1 148 20.0 7.4 20 26.9 0.6 57.9 60 04 47 05 36 06 17 10 40 11 41 12 52 14 08 

06 267 40.3 S 2 33.1 162 46.4 7.5 N20 27.5 0.4 57.9 N 58 04 52 05 38 06 17 10 54 11 55 13 04 14 17 
07 282 40.5 32.1 177 12.9 7.4 20 27.9 0.3 57.9 56 04 55 05 39 06 16 11 07 12 07 13 15 14 26 

s 08 297 40.6 31.1 191 39.3 7.5 20 28.2 0.2 57.8 54 04 59 05 40 06 15 11 18 12 18 13 24 14 33 
A 09 312 40.8 .. 30.2 206 05.8 7.5 20 28.4 0.1 57.8 52 05 02 05 41 06 15 11 28 12 27 13 32 14 40 
T 10 327 41.0 29.2 220 32.3 7.6 20 28.5 0.1 57.8 50 05 04 05 42 06 14 11 37 12 36 13 40 14 46 
u 11 342 41.2 28.2 234 58.9 7.6 20 28.4 0.2 57.8 45 05 10 05 44 06 13 11 55 12 54 13 55 14 59 
R 12 357 41.3 S 2 27.2 249 25.5 7.6 N20 28.2 0.3 57.7 N 40 05 14 05 45 06 12 12 10 13 08 14 08 15 09 
D 13 12 41.5 26.2 263 52.1 7.6 20 27.9 0.5 57.7 35 05 16 05 46 06 11 12 23 13 20 14 19 15 18 
A 14 27 41.7 25.2 278 18.7 7.7 20 27.4 0.5 57.7 30 05 19 05 46 06 10 12 34 13 31 14 29 15 26 
y 15 42 41.9 .. 24.2 292 45.4 7.7 20 26.9 0.7 57.7 20 05 21 05 47 06 09 12 54 13 50 14 45 15 40 

16 57 42.0 23.3 307 12.1 7.8 20 26.2 0.8 57.6 N 10 05 22 05 46 06 07 13 10 14 06 15 00 15 52 
17 72 42.2 22.3 321 38.9 7.8 20 25.4 0.9 57.6 0 05 21 05 45 06 06 13 26 14 21 15 13 16 03 
18 87 42.4 S 2 21.3 336 05.7 7.8 N20 24.5 1.1 57.6 S 10 05 19 05 43 06 04 13 42 14 36 15 26 16 14 
19 102 42.6 20.3 350' 32.5 7.8 20 23.4 1.1 57.6 20 05 15 05 40 06 02 13 59 14 52 15 41 16 26 
20 117 42.7 19.3 4 59.3 7.9 20 22.3 1.3 57.5 30 05 08 05 36 06 00 14 18 15 10 15 57 16 39 
21 132 42.9 .. 18.3 19 26.2 8.0 20 21.0 1.4 57.5 35 05 04 05 34 05 59 14 29 15 21 16 07 16 47 
22 147 43.1 17.3 33. 53.2 8.0 20 19.6 1.5 57.5 40 04 58 05 30 05 57 14 42 15 33 16 17 16 56 
23 162 43.3 16.3 48 20.2 8.0 20 18.1 1.6 57.5 45 04 51 05 26 05 56 14 57 15 47 16 30 17 06 

15g<l 177 43.4 S 2 15.4 62 47.2 8.0 N20 16.5 1.8 57.4 s 50 04 42 05 21 05 54 15 16 16 05 16 45 17 19 
192 43.6 14.4 77 14.2 8.1 20 14.7 1.9 57.4 52 04 38 05 19 05 53 15 25 16 13 16 53 17 25 

02 207 43.8 13.4 91 41.3 8.2 20 12.8 2.0 57.4 54 04 33 05 16 05 51 15 35 16 23 17 01 17 31 
03 222 44.0 .. 12.4 106 08.5 8.2 20 10.8 2.1 57.4 56 04 28 05 13 05 50 15 46 16 33 17 10 17 38 
04 237 44.1 11.4 120 35.7 8.2 20 08.7 2.2 57.3 58 04 21 05 09 05 49 15 59 16 45 17 20 17 46 
05 252 44.3 10.4 135. 02.9 8.3 20 06.5 2.3 57.3 S 60 04 14 05 05 05 47 16 14 16 59 17 31 17 55 

06 267 44.5 S 2 09.4 149 30.2 8.3 N20 04.2 2.5 57.3 Twilight Moonset 07 282 44.7 08.4 163 57.5 8.4 20 01.7 2.5 57.3 lot. Sunset 
08 297 44.8 07.5 178 24.9 8.4 19 59.2 2.7 57.2 Civil Naut. 14 15 16 17 

s 09 312 45.0 .. 06.5 192 52.3 8.4 19 56.5 2.8 57.2 
u 10 327 45.2 05.5 207 19.7 8.5 19 53.7 2.9 57.2 . h m h m h m h m h m h m h m 

N 11 342 45.4 04.5 221 47.2 8.6 19 50.8 3.0 57.2 N 72 17 56 19 03 20 28 CJ CJ CJ 07 50 
D 12 357 45.5 S 2 03.5 236 14.8 8.6 Nl9 47.8 3.1 57.2 N 70 17 57 18 58 20 13 CJ 07 39 07 19 07 11 
A 13 12 45.7 02.S 250 42.4 8.7 19 44.7 3.2 57.l 68 17 58 18 54 20 02 05 34 06 18 06 37 06 44 
y 14 27 45.9 01.5 265 10.1 8.7 19 41.5 3.4 57.l 66 17 59 18 51 19 52 04 51 05 40 06 08 06 24 

15 42 46.1 2 00.6 279 37.8 8.7 19 38.1 3.4 57.l 64 18 00 18 48 19 45 04 23 05 13 05 46 06 07 
16 57 46.3 1 59.6 294 05.5 8.8 19 34.7 3.6 57.1 62 18 01 18 45 19 38 04 01 04 52 OS 28 05 53 
17 72 46.4 58.6 308 33.3 8.9 19 31.l 3.6 57.0 60 18 02 18 43 19 33 03 43 04 35 05 14 05 42 
18 87 46.6 S 1 57.6 323 01.2 8.9 Nl9 27.5 3.8 57.0 N 58 18 03 18 42 19 28 03 28 04 21 05 01 05 32 
19 102 46.8 56.6 337 29.1 9.0 19 23.7 3.9 57.0 56 18 03 18 40 19 24 03 16 04 09 04 50 05 23 
20 117 47.0 55.6 351 57.l 9.0 19 19.8 4.0 57.0 54 18 04 18 39 19 20 03 05 03 58 04 41 05 15 
21 132 47.l .. 54.6 6 25.1 9.1 19 15.8 4.0 56.9 52 18 04 18 38 19 17 02 55 03 48 04 32 05 08 
22 147 47.3 53.6 20 53.2 9.1 19 11.8 4.2 56.9 50 18 05 18 37 19 15 02 46 03 40 04 24 05 01 
23 162 47.5 52.7 35 21.3 9.2 19 07.6 4.3 56.9 45 18 06 18 35 19 09 02 27 03 22 04 08 04 47 

16g<l 177 47.7 S l 51.7 49 49.5 9.2 Nl9 03.3 4.4 56.9 N 40 18 07 18 34 19 05 02 12 03 07 03 54 04 36 
192 47.9 50.7 64 17.7 9.3 18 58.9 4.5 56.8 35 18 07 18 33 19 02 02 00 02 54 03 43 04 26 

02 207 48.0 49.7 78 46.0 9.4 18 54.4 4.6 56.8 30 18 08 18 32 19 00 01 48 02 '43 03 33 04 18 
03 222 48.2 .. 48.7 93 14.4 9.4 18 49.8 4.7 56.8 20 18 10 18 32 18 57 01 29 02 24 03 16 0'4 03 
04 237 48.4 47.7 107 42.8 9.4 18 45.l 4.8 56.8 N 10 18 11 18 32 18 56 01 13 02 08 03 00 03 50 
05 252 48.6 46.7 122 11.2 9.6 18 40.3 4.9 56.8 0 18 12 18 33 18 57 00 57 01 52 02 46 03 37 
06 267 48.7 S l 45.7 136 39.8 9.5 Nl8 35.4 5.0 56.7 S 10 18 14 18 35 18 59 00 41 01 37 02 32 03 25 
07 282 48.9 44.8 151 08.3 9.7 18 30.4 5.1 56.7 20 18 15 18 37 19 03 00 25 01 20 02 16 03 12 
08 297 49.l 43.8 165 37.0 9.7 18 25.3 5.2 56.7 30 18 17 18 41 19 09 00 05 01 01 01 59 02 56 

M 09 312 49.3 .. 42.8 180 05.7 9.7 18 20.1 5.2 56.7 35 18 18 18 44 19 13 24 50 00 50 01 48 02 47 
0 10 327 49.5 41.8 19" 34.4 9.8 18 14.9 5.4 56.6 40 18 20 18 47 19 19 24 37 00 37 01 36 02 37 
N 11 342 49.6 40.8 209 03.2 9.9 18 09.5 5.5 56.6 45 18 21 18 51 19 25 24 22 00 22 01 22 02 25 
D 12 357 49.8 S 1 39.8 223 32.1 9.9 Nl8 04.0 5.5 56.6 S 50 18 23 18 56 19 34 24 04 00 04 01 05 02 11 
A 13 12 50.0 38.8 238 01.0 10.0 17 58.5 5.7 56.6 52 18 24 18 58 19 38 23 55 24 57 00 57 02 04 
Y 14 27 50.2 37.8 252 30.0 10.l 17 52.8 5.7 56.5 54 18 25 19 01 19 43 23 45 2'4 48 00 48 01 56 

15 42 50.4 .. 36.9 266 59.l 10.l 17 47.1 5.9 56.5 56 18 26 19 04 19 49 23 34 24 38 00 38 01 48 
16 57 50.5 35.9 281 28.2 10.1 17 41.2 5.9 56.5 58 18 28 19 07 19 55 23 21 24 27 00 27 01 38 
17 72 50.7 34.9 295 57 .3 10.2 17 35.3 6.0 56.5 S 60 18 29 19 11 20 02 23 06 24 13 00 1.3 01 27 
18 87 50.9 S 1 33.9 310 26.5 10.3 Nl7 29.3 6.1 56.5 SUN MOON 19 102 51.l 32.9 324 55.8 10.4 17 23.2 6.2 56.4 

Eqn. of Time Mer. Mer. Posa. 20 117 51.3 31.9 339 25.2 10.4 17 17.0 6.3 56.4 Day 
12• Age Phaae 

21 132 51.4 .. 30.9 353 5".6 10.4 17 10.7 6.4 56.4 00' Pass. Upper Lower 
22 147 51.6 29.9 8 24.0 10.6 17 04.3 6.4 56.4 

m • I m • 
h ffl h m h .. d 

23 162 51.8 29.0 22 53.6 10.6 16 57.9 6.5 56.4 14 09 23 09 15 12 09 19 39 07 12 08 
15 09 071 08 58 12 09 20 33 08 07 09 0 S.D. 16.l d 1.0 S.D. 15.7 15.6 15.4 16 08 50 08 41 12 09 21 25 09 00 10 



60 MARCH 17, 18, 19 (TUES., WED., THURS.) 

ARIES VENUS -3.4 MARS +1.3 JUPITER -2.0 SATURN +0.7 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. De, 
d h . ' . ' . ' . ' . ' . . . . ' " . 

1700 174 28.8 182 16.9 S 4 56.l 174 14.8 S 0 45.5 347 43.8 S l 11.5 346 48.2 S O 26.3 Acomor 315 37.3 S40 23.l 
01 189 31.3 197 16.5 54.9 189 15.4 44.7 2 46.6 11.4 1 50.8 26.3 Achernar 335 45.5 S57 20.2 
02 204 33.8 212 16.l 53.6 204 16.1 43.9 17 49.3 11.2 16 53.4 26.2 Acrux 173 36.2 S62 59.6 
03 219 36.2 227 15.7 .. 52.4 219 16.8 .. 43.1 32 52.1 .. 11.1 31 56.1 .. 26.1 Adhara 255 31.7 S28 57.l 
04 234 38.7 242 15.3 51.2 234 17.5 42.4 47 54.8 11.0 46 58.7 26.0 Aldebaran 291 17.7 Nl6 28.2 
05 249 41.2 257 14.8 50.0 249 18.2 41.6 62 57.6 10.9 62 01.3 26.0 
06 264 43.6 272 14.4 S 4 48.7 264 18.9 S O 40.8 78 00.3 S l 10.7 77 04.0 S O 25.9 Alioth 166 41.7 N56 03.7 
07 279 46.l 287 14.0 47.5 279 19.6 40.0 93 03.1 10.6 92 06.6 25.8 Alkaid 153 17.8 N49 24.3 

T 
08 294 48.6 302 13.6 46.3 294 20.2 39.2 108 05.8 10.5 107 09.2 25.7 Al No'ir 28 14.9 S47 03.2 
09 309 51.0 317 13.2 .. 45.1 309 20.9 .. 38.4 123 08.6 .. 10.3 122 11.9 .. 25.6 Alnilam 276 11.3 S 1 13.0 u 10 324 53.5 332 12.8 43.8 324 21.6 37.6 138 11.3 10.2 137 14.5 25.6 Alphard 218 20.0 S 8 34. 7 E 11 339 55.9 347 12.4 42.6 339 22.3 36.8 153 14.1 10.1 152 17.2 25.5 s 12 354 58.4 2 12.0 S 4 41.4 354 23.0 S O 36.0 168 16.8 S 1 10.0 167 19.8 S O 25.4 Alphecca 126 31.6 N26 46.5 0 

A 13 10 00.9 17 11.6 40.2 9 23.7 35.2 183 19.6 09.8 182 22.4 25.3 Alpheratz 358 09.3 N28 59.0 
y 14 25 03.3 32 11.2 38.9 24 24.4 34.4 198 22.3 09.7 197 25.1 25.3 Altair 62 32.4 N 8 48.9 

15 40 05.8 47 10.8 .. 37.7 39 25.l .. 33.6 213 25.1 .. 09.6 212 27.7 .. 25.2 Ankoo 353 40.3 542 24.7 
16 r;s 00.3 62 10.4 36.5 54 25.7 32.8 228 27.8 09.5 227 30.3 25.l Antares 112 56.3 S26 23.4 
17 70 10.7 77 10.0 35.2 69 26.4 32.l 243 30.6 09.3 242 33.0 25.0 
18 85 13.2 92 09.6 S 4 34.0 84 27.1 S O 31.3 258 33.4 S l 09.2 257 35.6 S O 24.9 Arcturus 146 17.9 Nl9 16.7 
19 100 15.7 107 09.2 32.8 99 27.8 30.5 273 36.l 09.l 272 38.3 24.9 Atria 108 20.2 568 59.4 
20 115 18.1 122 08.8 31.6 114 28.5 29.7 288 38.9 09.0 287 40.9 24.8 Avior 234 27.7 S59 27.2 
21 130 20.6 137 08.4 .. 30.3 129 29.2 .. 28.9 303 41.6 .. 08.8 302 43.5 .. 24.7 Bellatrix 278 58.4 N 6 19.8 
22 145 23.1 152 08.0 29.1 144 29.9 28.l 318 44.4 08.7 317 46.2 24.6 Betelgeuse 271 27.9 N 7 24.1 
23 160 25.5 167 07.6 27.9 159 30.6 27.3 333 47.1 08.6 332 48.8 24.5 

1800 175 28.0 182 07 .2 S 4 26.6 174 31.2 S 0 26.5 348 49.9 S 1 08.4 347 51.4 S O 24.5 Canopus 264 07.0 S52 41.5 
01 190 30.4 197 06.8 25.4 189 31.9 25.7 3 52.6 08.3 2 54.l 24.4 Capello 281 10.9 N45 58.8 
02 205 32.9 212 06.4 24.2 204 32.6 24.9 18 55.4 08.2 17 56.7 24.3 Deneb 49 48.5 N45 12.5 
03 220 35.4 227 06.0 .. 23.0 219 33.3 .. 24.l 33 58.l .. 08.1 32 59.4 .. 24.2 Denebola 182 58.4 Nl4 40.6 
04 235 37.8 242 05.6 21.7 234 34.0 23.3 49 00.9 07.9 48 02.0 24.2 Diphda 349 20.9 S18 05.6 
05 250 40.3 257 05.2 20.5 249 34.7 22.5 64 03.6 07.8 63 04.6 24.1 
06 265 42.8 272 04.8 S 4 19.3 264 35.4 S O 21.8 79 06.4 S l 07.7 78 07.3 S O 24.0 Dubhe 194 21.1 N61 51.2 

W 07 280 45.2 287 04.4 18.0 279 36.l 21.0 94 09.l 07.6 93 09.9 23.9 Elnath 278 43.7 N28 35.5 
E 08 295 47.7 302 04.0 16.8 294 36.7 20.2 109 11.9 07.4 108 12.5 23.8 Eltanin 90 57.6 N51 29.2 

09 310 50.2 317 03.6 .. 15.6 309 37.4 .. 19.4 124 14.6 .. 07.3 123 15.2 .. 23.8 Enif 34 11.5 N 9 47.1 
D 10 325 52.6 332 03.2 14.3 324 38.l 18.6 139 17.4 07.2 138 17.8 23.7 Fomalhaut 15 51.4 S29 43.5 N 11 340 55.1 347 02.7 13.l 339 38.8 17.8 154 20.l 07.0 153 20.5 23.6 E 

12 2 02.3 S 4 354 39.5 S 169 22.9 S 168 23.l S O 23.5 Gacrux 172 27.8 S57 00.4 s 355 57.5 11.9 0 17.0 1 06.9 

D 13 11 00.0 17 02.0 10.6 9 40.2 16.2 184 25.6 06.8 183 25.7 23.5 Gienah 176 17.3 S17 26.3 

A 14 26 02.5 32 01.5 09.4 24 40.9 15.4 199 28.4 06.7 198 28.4 23.4 Hodor 149 22.3 S60 16.8 
y 15 41 04.9 47 01.2 .. 08.2 39 41.6 .. 14.6 214 31.l .. 06.5 213 31.0 .. 23.3 Hamal 328 28.8 N23 22.3 

16 56 07.4 62 00.8 06.9 54 42.3 13.8 229 33.9 06.4 228 33.7 23.2 Kaus Aust. 84 16.5 S34 23.5 
17 71 09.9 77 00.4 05.7 69 42.9 13.0 244 36.7 06.3 243 36.3 23.l 
18 86 12.3 92 00.0 S 4 04.5 84 43.6 S O 12.3 259 39.4 S 1 06.2 258 38.9 S O 23.1 Kochab 137 18.2 N74 13.8 
19 101 14.8 106 59.6 03.2 99 44.3 11.5 274 42.2 06.0 273 41.6 23.0 Markab 14 03.1 Nl5 06.0 
20 116 17.3 121 59.2 02.0 114 45.0 10.7 289 44.9 05.9 2811 44.2 22.9 Menkar 314 41.0 N 4 00.8 
21 131 19.7 136 58.8 4 00.8 129 45.7 .. 09.9 304 47.7 .. 05.8 303 46.8 .. 22.8 Menkent 148 36.3 S36 16.6 
22 146 22.2 151 58.4 3 59.5 144 46.4 09.1 319 50.4 05.6 318 49.5 22.7 Miaplacidus 221 44.2 S69 38.6 
23 161 24.7 166 58.0 58.3 159 47.1 08.3 334 53.2 05.5 333 52.1 22.7 

1900 176 27.1 181 57.6 S 3 57.l 174 47.8 S O 07.5 349 55.9 S l 05.4 348 54.8 S O 22.6 Mirfak 309 15.9 N49 47.7 
01 191 29.6 196 57.2 55.8 189 48.5 06.7 4 58.7 05.3 3 57.4 22.5 Nunki 76 28.9 S26 19.2 
02 206 32.0 211 56.8 54.6 204 49.2 05.9 20 01.4 05.1 19 00.0 22.4 Peacock 53 58.2 S56 47.6 
03 221 34.5 226 56.4 .. 53.4 219 49.8 .. 05.l 35 04.2 .. 05.0 34 02.7 . . 22.4 Pollux 243 57.6 N28 04.3 
04 236 37.0 241 56.0 52.1 234 50.5 04.3 50 06.9 04.9 49 05.3 22.3 Procyon 245 25.3 N 5 16.3 
05 251 39.4 256 55.6 50.9 249 51.2 03.5 65 09.7 04.8 64 08.0 22.2 
06 266 41.9 271 55.2 S 3 49.7 264 51.9 S O 02.8 80 12.5 S 1 04.6 79 10.6 S O 22.l Rasalhague 96 29.3 Nl2 34.3 
07 281 44.4 286 54.8 48.4 279 52.6 02.0 95 15.2 04.5 94 13.2 22.0 Regulus 208 09.4 Nl2 03.5 

T 08 296 46.8 301 54.4 47.2 294 53.3 01.2 110 18.0 04.4 109 15.9 22.0 Rigel 281 35.7 S 8 13.6 
H 09 311 49.3 316 54.0 .. 45.9 309 54.0 S O 00.4 125 20.7 .. 04.2 124 18.5 .. 21.9 Rigil Kent. 140 24.9 560 45.2 
u 10 326 51.8 331 53.6 44.7 324 54.7 N O 00.4 140 23.5 04.l 139 21.2 21.8 Sabik 102 40.7 S15 42.1 
R 11 341 54.2 346 53.2 43.5 339 55.4 01.2 155 26.2 04.0 154 23.8 21.7 
s 12 356 56.7 l 52.8 S 3 42.2 354 56.l N O 02.0 170 29.0 S 1 03.9 169 26.4 S O 21.6 Schedar 350 09.2 N56 26.0 
D 13 11 59.2 16 52.4 41.0 9 56.7 02.8 185 31.7 03.7 184 29.1 21.6 Shaula 96 55.3 S37 05.3 
A 14 27 01.6 31 52.0 39.8 24 57.4 03.6 200 34.5 03.6 199 31.7 21.5 Sirius 258 55.3 S16 41.7 
y 15 42 04.1 46 51.6 .. 38.5 39 58.1 .. 04.4 215 37.2 .. 03.5 214 34.3 .. 21.4 Spica 158 56.9 S11 03.8 

16 57 06.5 61 51.2 37.3 54 58.8 05.2 230 40.0 03.3 229 37.0 21.3 Suhoil 223 10.2 543 21.6 
17 72 09.0 76 50.8 36.l 69 59.5 05.9 245 42.8 03.2 244 39.6 21.3 
18 87 11.5 91 50.4 S 3 34.8 85 00.2 N O 06.7 260 45.5 S 1 03.1 259 42.3 S O 21.2 Vega 80 55.7 N38 45.7 
19 102 13.9 106 50.0 33.6 100 00.9 07.5 275 48.3 03.0 274 44.9 21.1 Zuben'ubi 137 32.4 S15 57.8 
20 117 16.4 121 49.6 32.3 115 01.6 08.3 290 51.0 02.8 28'1 47.5 21.0 S.H.A. Mer. Pon. 21 132 18.9 136 49.2 .. 31.l 130 02.3 .. 09.1 305 53.8 .. 02.7 304 50.2 .. 20.9 . ' h m 
22 147 21.3 151 48.8 29.9 145 03.0 09.9 320 56.5 02.6 319 52.8 20.9 Venus 6 39.2 11 52 
23 162 23.8 166 48.5 28.6 160 03.7 10.7 335 59.3 02.5 334 55.5 20.8 Mars 359 03.3 12 21 

h "' Jupiter 173 21.9 0 45 
\\r'r i\1':,. 12 16.l /' 0.4 d 1.2 I' 0.7 d 0.8 l' 2.8 d 0.1 t' 2.1, d 0.1 Saturn 172 23.5 0 48 
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Twilight Moonrise 
SUN MOON lat. 

Naut. Civil 
Sunrise 

17 18 19 20 
G.M.T. 

d h h h h h m h m h m G.H.A. Dec. G.H.A. V Dec. H.P. . m m m m 

d h , . , . , , . , , , N 72 03 35 05 02 06 09 12 05 14 06 15 56 17 39 . 
17~ 177 52.0 S 1 28.0 37 23.2 10.6 Nl6 51.4 6.6 56.3 N 70 03 52 05 08 06 09 12 42 14 27 16 07 17 44 

192 52.2 27.0 51 52.8 10.7 16 44.8 6.7 56.3 68 04 05 05 13 06 09 13 08 14 44 16 17 17 47 
02 207 52.3 26.0 66 22.5 10.8 16 38.1 6.8 56.3 66 04 16 05 18 06 09 13 28 14 57 16 25 17 50 
03 222 52.5 .. 25.0 80 52.3 10.8 16 31.3 6.9 56.3 64 04 24 05 21 06 09 13 43 15 08 16 31 17 53 
04 237 52.7 24.0 95 22.l 10.9 16 24.4 6.9 56.2 62 04 31 05 24 06 08 13 57 15 17 16 37 17 55 
05 252 52.9 23.0 109 52.0 10.9 16 17.5 7.0 56.2 60 04 37 05 27 06 08 14 08 15 25 16 41 17 57 

06 267 53.1 S l 22.0 124 21.9 11.l Nl6 10.5 7.1 56.2 N 58 04 43 05 29 06 08 14 17 15 32 16 46 17 59 
07 282 53.2 21.l 138 52.0 11.0 16 03.4 7.2 56.2 56 04 47 05 31 06 08 14 26 15 38 16 49 18 00 
08 297 53.4 20.l 153 22.0 11.2 15 56.2 7.2 56.2 54 04 51 05 33 06 08 14 33 15 43 16 53 18 02 

T 09 312 53.6 .. 19.1 16 7 52.2 11.l 15 49.0 7.3 56.1 52 04 55 05 34 06 08 14 40 15 48 16 56 18 03 
u 10 327 53.8 18.1 182 22.3 11.3 15 41.7 7.4 56.l so 04 58 05 35 06 08 14 46 15 52 16 59 18 04 
E 11 342 54.0 17.l 196 52.6 11.3 15 34.3 7.5 56.l 45 05 04 05 38 06 07 14 59 16 02 17 05 18 06 
s 12 357 54.2 S l 16.l 211 22.9 11.4 Nl5 26.8 7.5 56.l N 40 05 09 05 40 06 07 15 09 16 10 17 10 18 09 D 
A 13 12 54.3 15.1 225 53.3 11.4 15 19.3 7.7 56.l 35 05 12 05 42 06 07 15 18 16 17 17 14 18 10 

14 27 54.5 14.1 240 23. 7 11.5 15 11.6 7.6 56.0 30 05 15 05 43 06 07 15 26 16 23 17 18 18 12 y 
15 42 54.7 .. 13.l 254 54.2 11.5 15 04.0 7.8 56.0 20 05 19 05 44 06 06 15 40 16 33 17 24 18 15 
16 57 54.9 12.2 269 24. 7 11.6 14 56.2 7.8 56.0 N 10 05 20 05 44 06 05 15 52 16 42 17 30 18 17 
17 72 55.l 11.2 283 55.3 11.7 14 48.4 7.9 56.0 0 05 20 05 44 06 05 16 03 16 50 17 36 18 19 

18 87 55.2 S 1 10.2 298 26.0 ll.7 Nl4 40.5 7.9 56.0 S 10 05 19 05 43 06 04 16 14 16 59 17 41 18 22 
19 102 55.4 09.2 312 56.7 ll.8 14 32.6 8.l 55.9 20 05 16 05 41 06 03 16 26 17 08 17 47 18 24 
20 117 55.6 08.2 327 27.5 ll.9 14 24.5 8.l 55.9 30 05 10 05 38 06 02 16 39 17 18 17 53 18 27 
21 132 55.8 .. 07.2 341 58.4 ll.9 14 16.4 8.1 55.9 35 05 07 05 36 06 01 16 47 17 24 17 57 18 28 
22 147 56.0 06.2 356 29.3 ll.9 14 08.3 8.2 55.9 40 05 02 05 33 06 01 16 56 17 30 18 01 18 30 
23 162 56.2 05.2 11 00.2 12.0 14 00.l 8.3 55.9 45 04 56 05 30 06 00 17 06 17 38 18 06 18 32 

1s: 177 56.3 S 1 04.2 25 31.2 12.1 Nl3 51.8 8.3 55.8 s so .04 48 05 26 05 58 17 19 17 47 18 12 18 35 
192 56.5 03.3 40 02.3 12.l 13 43.5 8.4 55.8 52· 04 44 05 24 05 58 17 25 17 51 18 15 18 36 

02 207 56.7 02.3 54 33.4 12.2 13 35.l 8.5 55.8 54 04 39 05 22 05 57 17 31 17 56 18 18 18 37 
03 222 56.9 .. 01.3 69 04.6 12.3 13 26.6 8.5 55.8 56 04 34 05 19 05 56 17 38 18 01 18 21 18 38 
04 237 57.l l 00.3 83 35.9 12.3 13 18.l 8.6 55.8 58 04 29 05 16 05 56 17 46 18 07 18 24 18 40 
05 252 57.3 0 59.3 98 07.2 12.3 13 09.5 8.6 55.7 S 60 04 22 05 13 05 55 17 55 18 14 18 28 18 41 

06 267 57.4 S O 58.3 112 38.5 12.4 N13 00.9 8.7 55.7 Twilight Moonset 
w 07 282 57.6 57.3 127 09.9 12.5 12 52.2 8.8 55.7 lat. Sunset 
E 08 297 57.8 56.3 141 41.4 12.5 12 43.4 8.8 55.7 Civil Naut. 17 18 19 20 

09 312 58.0 .. 55.4 156 12. 9 12.6 12 34.6 8.8 55.7 
D 10 327 58.2 54.4 170 44.5 12.6 12 25.8 8.9 55.6 . h m h m h m h m h m - m h m 

N 11 342 58.4 53.4 185 16.1 12. 7 12 16.9 9.0 55.6 N 72 18 09 19 17 20 45 07 50 07 28 07 13 07 01 
E 

12 357 58.5 S O 52.4 19'1 47.8 12.8 Nl2 07.9 9.0 55.6 N 70 s 18 09 19 11 20 28 07 11 07 05 07 00 06 54 

D 13 12 58.7 51.4 214 19.6 12.7 11 58.9 9.l 55.6 68 18 09 19 05 20 14 06 44 06 48 06 49 06 49 

A 14 27 58.9 50.4 228 51.3 12.9 11 49.8 9.l 55.6 66 18 09 19 01 20 03 06 24 06 33 06 40 06 44 

y 15 42 59.1 .. 49.4 243 23.2 12.9 11 40.7 9.2 55.6 64 18 09 18 57 19 54 06 07 06 22 06 32 06 40 
16 57 59.3 48.4 257 55.l 12.9 11 31.5 9.2 55.5 62 18 09 18 54 19 47 05 53 06 12 06 25 06 37 
17 72 59.5 47.4 272 27.0 13.0 11 22.3 9.2 55.5 60 18 09 18 51 19 41 05 42 06 03 06 20 06 33 
18 87 59.6 S O 46.5 2136 59.0 13.1 Nll 13.l 9.3 55.5 N 58 18 09 18 49 19 35 05 32 05 55 06 14 06 31 
19 102 59.8 45.5 301 31.l 13.l 11 03.8 9.4 55.5 56 18 09 18 47 19 31 05 23 05 49 -06 10 06 28 
20 118 00.0 44.5 316 03.2 13.l 10 54.4 9.4 55.5 54 18 09 18 45 19 26 05 15 05 43 06 06 06 26 
21 133 00.2 .. 43.5 330 35.3 13.2 10 45.0 9.4 55.4 52 18 09 18 43 19 23 05 08 05 37 06 02 06 24 
22 148 00.4 42.5 345 07.5 13.3 10 35.6 9.5 55.4 50 18 10 18 42 19 20 05 01 05 32 05 59 06 22 
23 163 00.6 41.5 359 39.8 13.3 10 26.l 9.5 55.4 45 18 10 18 39 19 13 04 47 05 21 05 51 06 18 

19~ 178 00.7 S O 40.5 14 12.l 13.3 NlO 16.6 9.6 55.4 N 40 18 10 18 37 19 08 04 36 05 12 05 45 06 15 
193 00.9 39.5 28 44.4 13.4 10 07.0 9.6 55.4 35 18 10 18 35 19 05 04 26 05 05 05 40 06 12 

02 208 01.1 38.6 43 16.8 13.4 9 57.4 9.6 55.4 30 18 10 18 34 19 02 04 18 04 58 05 35 06 09 
03 223 01.3 .. 37.6 57 49.2 13.5 9 47.8 9.7 55.3 20 18 10 18 32 18 58 04 03 04 46 05 27 06 05 
04 238 01.5 36.6 72 21.7 13.6 9 38.l 9.7 55.3 N 10 18 11 18 32 18 56 03 50 04 36 05 19 06 01 
05 253 01.7 35.6 86 54.3 13.5 9 28.4 9.8 55.3 0 18 11 18 32 18 56 03 37 04 26 05 12 05 57 

06 268 01.8 S O 34.6 101 26.8 13.7 N 9 18.6 9.8 55.3 S 10 18 12 18 33 18 57 03 25 04 16 05 05 05 53 
07 283 02.0 33.6 115 59.5 13.6 9 08.8 9.8 55.3 20 18 13 18 35 19 00 03 12 04 06 04 58 05 49 

T 08 298 02.2 32.6 130 32.l 13.8 8 59.0 9.9 55.2 30 18 14 18 38 19 05 02 56 03 53 04 49 05 44 
H 09 313 02.4 .. 31.6 145 04.9 13.7 8 49.1 9.9 55.2 35 18 14 18 40 19 09 02 47 03 46 04 44 05 41 
u 10 328 02.6 30.7 159 37 .6 13.8 8 39.2 9.9 55.2 40 18 15 18 42 19 14 02 37 03 38 04 39 05 38 
R 11 343 02.8 29.7 174 10.4 13.9 8 29.3 9.9 55.2 45 18 16 18 45 19 20 02 25 03 29 04 32 05 35 
s 12 358 03.0 S O 28.7 188 43.3 13.8 N 8 19.4 10.0 55.2 s so 18 17 18 49 19 27 02 11 03 18 04 24 05 30 
D 13 13 03.1 27.7 203 16.l 14.0 8 09.4 10.1 55.2 52 18 17 18 51 19 31 02 04 03 12 04 21 05 28 
A 14 28 03.3 26.7 217 49.l 13.9 7 59 .3 10.0 55.1 54 18 18 18 53 19 35 01 56 03 06 04 17 05 26 
y 15 43 03.5 .. 25.7 232 22.0 14.0 7 49.3 10.1 55.1 56 18 19 18 56 19 40 01 48 03 00 04 12 05 23 

16 58 03.7 24.7 246 55.0 14.1 7 39.2 10.1 55.l 58 18 19 18 58 19 46 01 38 02 52 04 07 05 21 
17 73 03.9 23.7 261 28.1 14.l 7 29 .1 10.l 55.l S 60 18 20 19 02 19 52 01 27 02 44 04 01 05 18 
18 88 04.l S O 22.8 276 01.2 14.l N 7 19.0 10.2 55.l SUN MOON 19 103 04.3 21.8 290 34.3 14.2 7 08.8 10.2 55.l 

Eqn. of Time Mer. Mer. Pass. 20 118 04.4 20.8 305 07.5 14.2 6 58.6 10.2 55.0 Day Age Phase 
21 133 04.6 .. 19.8 319 40.7 14.2 6 48.4 10.2 55.0 oo• 12• Pass. Upper lower 
22 148 04.8 18.8 334 13.9 14.3 6 38.2 10.3 55.0 m • m s h .. h m h .. d 

23 163 05.0 17.8 348 47.2 14.3 6 27. 9 10.3 55.0 17 08 32 08 24 12 08 22 15 09 50 11 
18 08 15 08 06 12 08 23 01 10 38 12 0 s.o. 16.1 d 1.0 s.o. 15.3 15.2 15.0 19 07 57 07 49 12 08 23 46 11 24 13 
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ARIES VENUS -3.4 MARS +1.3 JUPITER -2.0 SATURN +0.7 STARS 
G.M.T.t----;---------,1--------+-------+--------+------'--------

d h 

20~ 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

21: 
02 
03 
04 
05 
06 
07 

5 08 
A 09 
T 10 
lJ 11 
R 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

2200 
01 
02 
03 
04 
05 
06 
07 
08 

s 09 
lJ 10 
N 11 
n 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

G.H.A. 

177 26.3 
192 28.7 
207 31.2 
222 33.6 
237 36.l 
252 38.6 
267 41.0 
282 43.5 
297 46.0 
312 48.4 
327 50.9 
342 53.4 
357 55.8 

12 58.3 
28 00.8 
43 03.2 
58 05.7 
73 08.l 
88 10.6 

103 13.l 
118 15.5 
133 18.0 
148 20.5 
163 22.9 
178 25.4 
193 27.9 
208 30.3 
223 32.8 
238 35.3 
253 37.7 

268 40.2 
283 42.6 
298 45.l 
313 47.6 
328 50.0 
343 52.5 

358 55.0 
13 57.4 
28 59.9 
44 02.4 
59 04.8 
74 07.3 
89 09.7 

104 12.2 
119 14.7 
134 17.1 
149 19.6 
164 22.1 
179 24.5 
194 27.0 
209 29.5 
224 31.9 
239 34.4 
254 36.9 

269 39.3 
284 41.8 
299 44.2 
314 46.7 
329 49.2 
344 51.6 
359 54.l 

14 56.6 
29 59.0 
45 01.5 
60 04.0 
75 06.4 
90 08.9 

105 11.4 
120 13.8 
135 16.3 
150 18.7 
165 21.2 

h m 

Mer Pass. 12 04.3 

G.H.A. Dec. 

181 48.l S 3 27.4 
196 47.7 26.l 
211 47.3 24.9 
226 46.9 · · 23.7 
241 46.5 22.4 
256 46.l 21.2 
271 45.7 S 3 19.9 
286 45.3 18.7 
301 44.9 17.5 
316 44.5 · · 16.2 
331 44.l 15.0 
346 43.7 13.7 

l 43.3 S 3 12.5 
16 43.0 11.3 
31 42.6 10.0 
46 42.2 • • 08.8 
61 41.8 07.5 
76 41.4 06.3 
91 41.0 S 3 05.1 

106 40.6 03.8 
121 40.2 02.6 
136 39.8 · · 01.3 
151 39.4 3 00.1 
166 39.0 2 58.8 
181 38.7 S 2 57.6 
196 38.3 56.4 
211 37.9 55.l 
226 37.5 · · 53.9 
241 37 .1 52.6 
256 36.7 51.4 
271 36.3 S 2 50.1 
286 35.9 48.9 
301 35.5 47.6 
316 35.l · · 46.4 
331 34.8 45.2 
346 34.4 43.9 

1 34.0 S 2 42.7 
16 33.6 41.4 
31 33.2 40.2 
46 32.8 · • 38.9 
61 32.4 37.7 
76 32.0 36.4 
91 31.7 S 2 35.2 

106 31.3 34.0 
121 30.9 32. 7 
136 30.5 · · 31.5 
151 30.l 30.2 
166 29.7 29.0 
181 29.3 S 2 27.7 
196 28.9 26.5 
211 28.6 25.2 
226 28.2 · · 24.0 
241 27.8 22.7 
256 27.4 21.5 
271 27.0 S 2 20.2 
286 26.6 19.0 
301 26.2 17.7 
316 25.8 · · 16.5 
331 25.5 15.3 
346 25.l 14.0 

l 24.7 S 2 12.8 
16 24.3 11.5 
31 23.9 10.3 
46 23.5 · · 09.0 
61 23.2 07.8 
76 22.8 06.5 

2 05.3 
04.0 
02.8 

· • 01.5 
2 00.3 
l 59.0 

91 22.4 S 
106 22.0 
121 21.6 
136 21.2 
151 20.8 
166 20.5 

l' -0.4 d 1.2 

G.H.A. Dec. 

175 04.3 N 0 11.5 
190 05.0 12.3 
205 05.7 13.l 
220 06.4 · • 13.9 
235 07.l 14.6 
250 07 .8 15.4 
265 08.5 N O 16.2 
280 09.2 17.0 
295 09.9 17.8 
310 10.6 • · 18.6 
325 11.3 19.4 
340 12.0 20.2 

355 12.6 N 0 21.0 
10 13.3 21.8 
25 14.0 22.6 
40 14.7 · · 23.3 
55 15.4 24.l 
70 16.l 24.9 
85 16.8 N 0 25.7 

100 17 .5 26.5 
115 18.2 27.3 
130 18.9 • · 28.l 
145 19.6 28.9 
160 20.3 29.7 
175 21.0 N 0 30.5 
190 21.6 31.2 
205 22.3 32.0 
220 23.0 • • 32.8 
235 23.7 33.6 
250 24.4 34.4 
265 25.l N O 35.2 
280 25.8 36.0 
295 26.5 36.8 
310 27.2 · · 37.6 
325 27 .9 38.4 
340 28.6 39.l 
355 29.3 N 0 39.9 

10 30.0 40.7 
25 30.7 41.5 
40 31.3 • · 42.3 
55 32.0 43.l 
70 32.7 43.9 
85 33.4 N 0 44.7 

100 34.l 45.5 
115 34.8 46.2 
130 35.5 · · 47.0 
145 36.2 47.8 
160 36.9 48.6 
175 37.6 N O 49.4 
190 38.3 50.2 
205 39.0 51.0 
220 39.7 · · 51.8 
235 40.4 52.6 
250 41.l 53.3 
265 41. 7 N 0 54.1 
280 42.4 54.9 
295 43.1 55.7 
310 43.8 · · 56.5 
325 44.5 57.3 
340 45.2 58. l 

355 45.9 N 0 58.9 
10 46.6 0 59.7 
25 47.3 l 00.4 
40 48.0 · · 01.2 
55 48.7 02.0 
70 49.4 02.8 
85 50.l N l 03.6 

100 50.8 04.4 
115 51.5 05.2 
130 52.2 · · 06.0 
!45 52.9 06.7 
160 53.5 07 .5 

V 0.1 d 0.8 

G.H.A. Dec. 

351 02.0 S 1 02.3 
6 04.8 02.2 

21 07.5 02.1 
36 10.3 · · 01.9 
51 13.l 01.8 
66 15.8 01.7 
81 18.6 S l 01.6 
96 21.3 01.4 

111 24.1 01.3 
126 26.8 • • 01.2 
141 29.6 01.0 
156 32.3 00.9 
171 35.1 S l 00.8 
186 37.9 00.7 
201 40.6 00.5 
216 43.4 · · 00.4 
231 46.1 00.3 
246 48.9 00.1 
261 51.6 S 1 00.0 
276 54.4 0 59.9 
291 57.2 59.8 
306 59.9 · · 59.6 
322 02.7 59.5 
337 05.4 59.4 
352 08.2 S 0 59.2 

7 10.9 59.l 
22 13.7 59.0 
37 16.5 • • 58.9 
52 19.2 58.7 
67 22.0 58.6 
82 24.7 S 0 58.5 
97 27.5 58.3 

112 30.2 58.2 
127 33.0 · · 58.l 
142 35.8 58.0 
157 38.5 57.8 
172 41.3 S O 57.7 
187 44.0 57.6 
202 46.8 57.5 
217 49.5 • · 57.3 
232 52.3 57.2 
247 55.l 57 .1 
262 57.8 S O 56.9 
278 00.6 56.8 
293 03.3 56.7 
308 06.l · · 56.6 
323 08.8 56.4 
338 11.6 56.3 
353 14.4 S 0 56.2 

8 17.l 56.0 
23 19.9 55.9 
38 22.6 • · 55.8 
53 25.4 55.7 
68 28.l 55.5 
83 30.9 S 0 55.4 
98 33.7 55.3 

113 36.4 55.l 
128 39.2 · · 55.0 
143 41.9 54.9 
158 44.7 54.7 

173 47.5 S O 54.6 
188 50.2 54.5 
203 53.0 54.4 
218 55.7 · · 54.2 
233 58.5 54.1 
249 01.3 54.0 
264 04.0 S O 53.8 
279 06.8 53.7 
294 09.5 53.6 
309 12.3 • · 53.5 
324 15.0 53.3 
339 17 .8 53.2 

V 2.8 d 0.1 

G.HA. Dec. Nome 
o I o / 

349 58.1 S 0 20.7 Acamar 
5 00.7 20.6 Achernar 

20 03.4 20.5 Acrux 
35 06.0 · · 20.5 Adhara 
50 08.7 20.4 Aldebaran 
65 11.3 20.3 
80 13.9 S 0 20.2 Alioth 
95 16.6 20.2 Alkaid 

110 19.2 20.l Al Na'ir 
125 21.9 · · 20.0 Alnilam 
140 24.5 19.9 Alphard 
155 27.l 19.8 
170 29.8 S 0 19.8 Alphecca 
185 32.4 19.7 Alpheratz 
200 35.l 19.6 Altair 
215 37.7 · • 19.5 Ankoa 
230 40.3 19.4 Antares 
245 43.0 19.4 
260 45.6 S O 19.3 Arcturu1 
275 48.3 19.2 Atria 
290 50.9 19.l Avior 
305 53.5 • · 19.0 Bellatrix 
320 56.2 19.0 Betelgeuse 
335 58.8 18.9 
351 01.5 S 0 18.8 Canopus 

6 04.1 18.7 Capello 
21 06.7 18.7 Deneb 
36 09.4 · • 18.6 Denebola 
51 12.0 18.5 Diphdo 
66 14.7 18.4 
81 17.3 S 0 18.3 Dubhe 
96 19.9 18.3 Elnath 

111 22.6 18.2 Eltanin 
126 25.2 · · 18.l Enif 
141 27.9 18.0 Fomalhaut 
156 30.5 17.9 
171 33.2 S 0 17.9 Gacrux 
186 35.8 17.8 Gienah 
201 38.4 17.7 Hodor 
216 41.l · · 17.6 Hamal 
231 43.7 17.6 Kaus Aust. 
246 46.4 17.5 
261 49.0 S O 17.4 Kochab 
276 51.6 17.3 Markab 
291 54.3 17.2 Menkar 
306 56.9 · · 17.2 Menkent 
321 59.6 17.1 Miaplacidus 
337 02.2 17.0 
352 04.8 S O 16.9 Mirfak 

7 07 .5 16.8 Nunki 
22 10.1 16.8 Peacock 
37 12.8 · • 16.7 Pollux 
52 15.4 16.6 Procyon 
67 18.0 16.5 
82 20.7 S O 16.4 Rasalhague 
97 23.3 16.4 Regulus 

112 26.0 16.3 Rigel 
127 28.6 · • 16.2 Rigil Kent. 
142 31.3 16.l Sabik 
157 33.9 16.1 

172 36.5 S O 16.0 Schedar 
187 39.2 15.9 Shaula 
202 41.8 15.8 Sirius 
217 44.5 · · 15.7 Spica 
232 47 .1 15.7 Suhoil 
247 49.7 15.6 

S.H.A. Dec. 

315 37.3 540 23.l 
335 45.5 S57 20.2 
173 36.2 562 59.6 
255 31.8 S28 57.1 
291 17.7 Nl6 28.2 

166 41.7 N56 03.7 
153 17.8 N49 24.3 

28 14.9 547 03.2 
276 11.4 S 1 13.0 
218 20.0 S 8 34.7 

126 31.6 N26 46.5 
358 09.3 N28 59.0 

62 32.3 N 8 48.9 
353 40.3 542 24.7 
112 56.3 S26 23.4 

146 17.9 Nl9 16.7 
108 20.1 568 59.4 
234 27.7 S59 27.2 
278 58.4 N 6 19.8 
271 27.9 N 7 24.l 

264 07.0 S52 41.5 
281 10.9 N45 58.8 

49 48.5 N45 12.5 
182 58.4 Nl4 40.6 
349 20.9 S18 05.6 

194 21.1 N61 51.2 
278 43.8 N28 35.5 
90 57.6 N51 29.2 
34 11.5 N 9 47.l 
15 51.4 S29 43.5 

172 27.8 S57 00.4 
176 17.3 S17 26.3 
149 22.3 560 16.8 
328 28.8 N23 22.3 

84 16.4 S34 23.5 

137 18.2 N74 13.8 
14 03.1 Nl5 06.0 

314 41.0 N 4 00.8 
148 36.3 S36 16.6 
221 44.2 569 38.6 

309 15.9 N49 47.7 
76 28.8 S26 19.2 
53 58.2 S56 47.6 

243 57.6 N28 04.3 
245 25.3 N 5 16.3 

96 29.2 Nl2 34.3 
208 09.4 Nl2 03.5 
281 35.8 S 8 13.6 
140 24.9 560 45.2 
102 40.7 S15 42.l 

350 09.2 N56 25.9 
96 55.3 S37 05.3 

258 55.3 S16 41.7 
158 56.9 S11 03.8 
223 10.2 543 21.6 

262 52.4 S 0 15.5 Vega 80 55.7 N38 45.7 
277 55.0 15.4 Zuben'ubi 137 32.4 S15 57.8 
292 57.7 15.3 i-,;;;;=;;.;.;;.;;.;......;;.;;.;.S_.H;;;.;A;;.;.;...;,,,_=, • ..;p;.;.o•.;.;;•· 

308 00.3 • • 15.3 • , h m 

323 03.0 15.2 Venus 
338 05.6 15.l Mora 

Jupiter 
v 2.6 d O. l Saturn 

3 13.3 11 54 
356 55.6 12 18 
173 42.8 0 31 
172 36.l O 36 
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SUN MOON lat. 
Twilight 

Sunrise 
Moonrise 

Nau!. Civil 20 21 22 23 G.M.T.t-------+-------------+--+--'-=.;.;...,,-=:.:...._ __ +-...::;:._-_::;.;:_-,-__;=-.....----'=--
d H.P. • h m h m h m h m h m h m h m 

d h 

20~ 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

21: 
02 
03 
04 
05 
06 
07 

s 08 
A 09 
T 10 
u 11 
R 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 22: 
02 
03 
04 
05 
06 
07 
08 

s 09 
u 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

G.HA. Dec. 

178 05.2 S O 16.8 
193 05.4 15.8 
208 05.6 14.8 
223 05.7 · · 13.9 
238 05.9 12.9 
253 06.l 11.9 
268 06.3 S O 10.9 
283 06.5 09.9 
298 06.7 08.9 
313 06.9 · · 07.9 
328 07.0 06.9 
343 07 .2 06.0 
358 07.4 S O 05.0 

13 07.6 04.0 
28 07.8 03.0 
43 08.0 · · 02.0 
58 08.2 S O 01.0 
73 08.4 0 00.0 
88 08.5 N O 00.9 

103 08.7 01.9 
118 08.9 02.9 
133 09.l · · 03.9 
148 09.3 04.9 
163 09.5 05.9 
178 09.7 N O 06.9 
193 09.8 07.9 
208 10.0 08.8 
223 10.2 · · 09.8 
238 10.4 10.8 
253 10.6 11.8 
268 10.8 N O 12.8 
283 11.0 13.8 
298 11.2 14.8 
313 11.3 · · 15.8 
328 11.5 16.7 
343 11.7 17.7 
358 11.9 N O 18.7 

13 12.1 19.7 
28 12.3 20.7 
43 12.S • • 21.7 
58 12.7 22.7 
73 12.9 23.6 
88 13.0 N o 24.6 

103 13.2 25.6 
118 13.4 26.6 
133 13.6 • · 27.6 
148 13.8 28.6 
163 14.0 29.6 
178 14.2 N O 30.6 
193 14.4 31.S 
208 14.5 32.S 
223 14.7 · · 33.5 
238 14.9 34.S 
253 15.l 35.S 
268 15.3 N O 36.5 
283 15.S 37.S 
298 15.7 38.4 
313 15.9 · · 39.4 
328 16.1 40.4 
343 16.2 41.4 
358 16.4 N O 42.4 

13 16.6 43.4 
28 16.8 44.4 
43 17.0 · · 45.3 
58 17.2 46.3 
73 17.4 47.3 
88 17.6 N O 48.3 

103 17.8 49.3 
118 17.9 50.3 
133 18.l · · 51.3 
148 18.3 52.2 
163 18.S 53.2 

S.D. 16.1 d 1.0 

G.H.A. V Dec. 

3 20.5 14.4 N 6 17 .6 10.3 55.0 
17 53.9 14.3 6 07.3 10.3 55.0 
32 27 .2 14.5 5 57 .0 10.3 55.0 
47 00.7 14.4 5 46.7 10.4 54.9 
61 34.l 14.5 5 36.3 10.4 54.9 
76 07.6 14.5 5 25.9 10.4 54.9 
90 41.l 14.5 N 5 15.5 10.4 54.9 

105 14.6 14.6 S 05.l 10.4 54.9 
119 48.2 14.6 4 54.7 10.5 54.9 
134 21.8 14.7 4 44.2 10.4 54.8 
148 ss.s 14.6 4 33.8 10.5 54.8 
163 29.l 14.7 4 23.3 10.5 54.8 
178 02.8 14.8 N 4 12.8 10.5 54.8 
192 36.6 14.7 4 02.3 10.5 54.8 
207 10.3 14.8 3 51.8 10.5 54.8 
221 44.1 14.8 3 41.3 10.6 54.8 
236 17.9 14.8 3 30.7 10.5 54.7 
250 51.7 14.9 3 20.2 10.6 54.7 
265 25.6 14.9 N 3 09.6 10.5 54.7 
279 59.5 14.9 2 59.1 10.6 54.7 
294 33.4 14.9 2 48.5 10.6 54.7 
309 07.3 15.0 2 37.9 10.5 54.7 
323 41.3 14.9 2 27.4 10.6 54.7 
338 15.2 15.0 2 16.8 10.6 54.7 
352 49.2 15.o N 2 06.2 10.6 54.6 

7 23.2 15.1 l 55.6 10.6 54.6 
21 57.3 15.0 1 45.0 10.6 54.6 
36 31.3 15.1 l 34.4 10.6 54.6 
51 05.4 15.l l 23.8 10.6 54.6 
65 39.5 15.l l 13.2 10.6 54.6 

N 72 03 15 
N 70 03 35 

68 03 50 
66 04 02 
64 04 12 
62 04 21 
60 04 28 

N 58 04 34 
56 04 39 
54 04 43 
52 04 47 
SO 04 51 
45 04 58 

N 40 OS 04 
35 05 08 
30 OS 11 
20 OS 16 

N 10 OS 18 
0 OS 19 

S 10 05 19 
20 05 16 
30 05 12 
35 05 09 
40 OS 05 
45 OS 00 

S SO 04 53 
52 04 49 
54 04 46 
56 04 41 
58 04 36 

S60 0430 

04 46 
04 54 
05 00 
05 06 
05 10 
OS 14 
05 18 
05 20 
05 23 
05 25 
05 27 
OS 29 
05 32 
05 35 
05 37 
05 39 
05 41 
05 43 
OS 43 
OS 43 
05 42 
05 40 
05 39 
05 37 
05 34 
05 31 
05 29 
05 27 
05 25 
05 23 
05 20 

05 54 
OS 55 
OS 56 
05 57 
OS 58 
OS 59 
05 59 
06 00 
06 00 
06 00 
06 01 
06 01 
06 02 
06 02 
06 03 
06 03 
06 03 
06 04 
06 04 
06 04 
06 04 
06 04 
06 04 
06 04 
06 03 
06 03 
06 03 
06 03 
06 03 
06 02 
06 02 

17 39 
17 44 
17 47 
1,7 50 
17 53 
17 55 
17 57 
17 59 
18 00 
18 02 
18 03 
18 04 
18 06 
18 09 
18 10 
18 12 
18 15 
18 17 
18 19 
18 22 
18 24 
18 27 
18 28 
18 30 
18 32 
18 35 
18 36 
18 37 
18 38 
18 40 
18 41 

19 19 
19 17 
19 16 
19 14 
19 13 
19 12 
19 11 

19 11 
19 10 
19 09 
19 09 
19 08 
19 07 
19 06 
19 06 
19 05 
19 04 
19 03 
19 02 
19 01 
19 00 
18 59 
18 58 
18 58 
18 57 
18 56 
18 56 
18 55 
18 55 
18 54 
18 53 

20 59 
20 50 
20 44 
20 38 
20 33 
20 29 
20 25 
20 22 
20 19 
20 16 
20 14 
20 12 
20 07 

20 04 
20 00 
19 57 
19 53 
19 48 
19 44 
19 40 
19 36 
19 31 
19 28 
19 25 
19 22 
19 17 
19 16 
19 13 
19 11 
19 09 
19 06 

22 41 
22 25 
22 12 
22 01 
21 52 
21 45 
21 38 
21 32 
21 27 
21 23 
21 19 
21 15 
21 07 
21 00 
20 55 
20 50 
20 41 
20 34 
20 27 
20 20 
20 12 
20 04 
19 59 
19 54 
19 47 
19 40 
19 37 
19 33 
19 29 
19 24 
19 19 

80 13.6 15.1 N l 02.6 10.6 54.6 t---+---+--Tw,-.•,i-g-ht--+--....J'---MDa-'-n-s-et-.....1.---
94 47.7 15.2 0 52.0 10.6 54.5 lat. Sunset 

109 21.9 15.1 O 41.4 10.6 54.5 1----+----+--C_iv_il~_N_aut_. __ 20_~_2_1 ___ 22_~_23 __ 
123 56.0 15.2 0 30.8 10.6 54.5 
138 30.2 15.2 0 20.2 10.6 54.5 • h m h m 

153 04.4 15.2 N O 09.6 10.6 54.5 N 72 18 23 19 32 
167 38.6 15.2 S o 01.0 10.6 54.5 N 70 18 21 19 23 
182 12.8 15.2 0 11.6 10.6 54.5 68 18 20 19 16 
196 47.0 15.3 0 22.2 10.5 54.5 66 18 :9 J.9 11 
211 21.3 15.2 0 32.7 10.6 54.5 64 18 18 19 06 
225 55.5 15.3 0 43.3 10.6 54.4 62 18 17 19 02 
240 29.8 15.2 0 53.9 10.5 54.4 60 18 17 18 58 
255 04.0 15.3 S 1 04.4 10.5 54.4 N 58 18 16 18 55 
269 38.3 15.3 l 14.9 10.6 54.4 56 18 16 18 53 
284 12.6 15.3 l 25.5 10.5 54.4 54 18 15 18 50 
298 46.9 15.3 l 36.0 10.5 54.4 52 18 15 18 48 
313 21.2 15.3 l 46.5 10.5 54.4 SO 18 14 18 47 
327 55.5 15.3 l 57.0 10.5 54.4 45 18 14 18 43 

342 29.8 15.4 S 2 07 .5 10.5 54.4 N 40 18 13 18 40 
357 04.2 15.3 2 18.0 10.4 54.3 35 18 12 18 38 

11 38.5 15.3 2 28.4 10.5 54.3 30 18 12 18 36 
26 12.8 15.4 2 38.9 10.4 54.3 20 18 11 18 33 
40 47.2 15.3 2 49.3 10.4 54.3 N 10 18 11 18 32 
55 21.5 15.3 2 59.7 10.4 54.3 0 18 10 18 31 
69 55.8 15.4 S 3 10.l 10.4 54.3 S 10 18 10 18 31 
84 30.2 15.3 3 20.5 10.4 54.3 20 18 10 18 32 
99 04.5 15.4 3 30.9 10.4 54.3 30 18 10 18 34 

113 38.9 15.3 3 41.3 10.J 54.3 3S 18 10 18 35 
128 13.2 15.4 3 51.6 10.J 54.3 40 18 10 18 37 
142 47.6 15.3 4 01.9 10.3 54.3 45 18 10 18 39 

157 21.9 15.3 S 4 12.2 10.3 54.2 S SO 18 10 18 43 
171 56.2 15.4 4 22.S 10.2 54.2 52 18 10 18 44 
186 30.6 15.3 4 32.7 10.J 54.2 54 18 11 18 46 
201 04.9 15.J 4 43.0 10.2 54.2 56 18 11 18 48 
215 39.2 15.4 4 53.2 10.2 54.2 58 18 11 18 50 
230 13.6 15.3 S 03.4 10.1 54.2 S 60 18 11 18 52 

h m 
21 04 
20 43 
20 27 
20 15 
20 OS 
19 56 
19 49 
19 43 
19 37 
19 33 
19 28 
19 25 
19 17 
19 12 
19 07 
19 04 
18 59 
18 56 
18 55 
18 56 
18 58 
19 02 
19 OS 
19 09 
19 14 

19 20 
19 24 
19 27 
19 32 
19 36 
19 42 

h m 

07 01 
06 54 
06 49 
06 44 
06 40 
06 37 
06 33 
06 31 
06 28 
06 26 
06 24 
06 22 
06 18 
06 15 
06 12 
06 09 
06 05 
06 01 
05 57 
05 53 
05 49 
05 44 
05 41 
05 38 
05 35 

OS 30 
05 28 
05 26 
05 23 
05 21 
OS 18 

h "' 
06 50 
06 49 
06 48 
06 48 
06 47 
06 46 
06 46 
06 46 
06 45 
06 45 
06 44 
06 44 
06 43 

06 43 
06 42 
06 42 
06 41 
06 41 
06 40 
06 39 
06 38 
06 38 
06 37 
06 37 
06 36 

06 35 
06 35 
06 34 
06 34 
06 33 
06 33 

h "' 
06 40 
06 44 
06 48 
06 51 
06 54 
06 56 
06 58 
07 00 
07 01 
07 03 
07 04 
07 06 
07 08 
07 10 
07 12 
07 14 
07 17 
07 20 
07 22 
07 25 
07 27 
07 30 
07 32 
07 34 
07 36 
07 39 
07 40 
07 42 
07 43 
07 45 
07 47 

h m 

06 28 
06 39 
06 47 
06 54 
07 01 
07 06 
07 11 

07 15 
07 18 
07 22 
07 25 
07 27 
07 33 

07 38 
07 43 
07 47 
07 53 
07 59 
08 05 
08 10 
08 16 
08 23 
08 27 
08 31 
08 36 

08 42 
08 45 
08 48 
08 52 
08 56 
09 00 

244 47.9 15.3 S 5 13.5 10.2 54.2 1--+-----SU_N_..._ __ .,._. __ ...._ __ M_OO,._N __ ..._ __ 

259 22.2 15.3 5 23. 7 10.1 54.2 
273 56.5 15.3 S 33.8 10.l 54.2 Day Eqn. of Time Mer. Mer. Pa11. IA,gt 
288 30.8 15.3 5 43.9 10.0 54.2 00" 12" Pa11. Upper tow.r 
303 05.l 15.J 5 53. 9 10.1 54.2 m • m • h "' 

317 39.4 15.3 6 04.0 10.0 54.2 20 07 40 07 31 12 08 

S.D. 14.9 14.8 14.8 
21 07 22 07 13 12 07 
22 07 04 06 55 12 07 

h m 

24 30 
00 30 
01 12 

h m d 

12 08 14 
12 51 15 
13 33 16 

Phase 

0 
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ARIES VENUS -3.4 MARS +1.3 JUPITER -2.0 SATURN +0.7 STARS 
G.M.T. 

G.11.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.HA. Dec. ,, 
" " . . . ' . , . . , . ' . . ' . ' 

2300 180 23.7 181 20.1 S l 57.8 175 54.2 N l 08.3 354 ·20.6 S O 53.l 353 08.2 S O 15.0 Acamar 315 37.3 S40 23.l 
01 195 261 196 19.7 56.5 190 54.9 09.l 9 23.3 52.9 8 10.9 14.9 Achernar 335 45.6 S57 20.2 
02 210 28.6 211 19.3 55.3 205 55.6 09.9 24 26.l 52.8 23 13.5 14.9 Acrux 173 36.2 S62 59.7 
03 225 31.l 226 18.9 .. 54.0 220 56.3 .. 10.7 39 28.8 .. 52.7 38 16.2 .. 14.8 Adhara 255 31.8 S28 57.l 
04 240 33.5 241 18.5 52.8 235 57.0 11.5 54 31.6 52.6 53 18.8 14.7 Aide boron 291 17.8 Nl6 28.2 
05 255 36.0 256 18.2 51.5 250 57.7 12.3 69 34.4 52.4 68 21.4 14.6 
06 270 38.5 271 17.8 5 l 50.3 265 58.4 N l 13.l 84 37.1 5 0 52.3 83 24.l 5 0 14.6 Alioth 166 41.7 N56 03. 7 
07 285 40.9 286 17.4 49.0 280 59.l 13.8 99 39.9 52.2 98 26.7 14.5 Alkaid 153 17 .8 N49 24.3 
08 300 43.4 301 17.0 47.8 295 59.8 14.6 114 42.6 52.0 113 29.4 14.4 Al Na'ir 28 14.9 547 03.2 

M 09 315 45.8 316 16.6 .. 46.5 311 00.5 .. 15.4 129 45.4 . . 51.9 128 32.0 .. 14.3 Alnilam 276 11.4 5 l 13.0 
0 10 330 48.3 331 16.2 45.3 326 01.2 16.2 144 48.2 51.8 143 34.7 14.2 Alphard 218 20.0 5 8 34.7 
N 11 345 50.8 346 15.9 44.0 341 01.9 17.0 159 50.9 51.7 158 37.3 14.2 
0 12 0 53.2 l 15.5 5 l 42.8 356 02.6 N 1 17.8 174 53.7 S O 51.5 173 39.9 S O 14.l Alphecca 126 31.6 N26 46.5 
A 13 15 55.7 16 15.1 41.5 11 03.3 18.6 189 56.4 51.4 188 42.6 14.0 Alpheratz 358 09.3 N28 59.0 
y 14 30 58.2 31 14.7 40.3 26 04.0 19.4 204 59.2 51.3 203 45.2 13.9 Altair 62 32.3 N 8 48.9 

15 46 00.6 46 14.3 .. 39.0 41 04.7 .. 20.l 220 01.9 .. 51.l 218 47.9 . . 13.8 Ankao 353 40.3 542 24.7 
16 61 03.l 61 13.9 37.8 56 05.4 20.9 235 04.7 51.0 233 50.5 13.8 Antares 112 56.3 526 23.4 
17 76 05.6 76 13.6 36.5 71 06.1 21.7 250 07.5 50.9 248 53.1 13.7 

18 91 08.0 91 13.2 5 l 35.3 86 06.7 N 1 22.5 265 10.2 5 0 50.8 263 55.8 5 0 13.6 Arcturus 146 17.9 Nl9 16.7 
19 106 10.5 106 12.8 34.0 101 07.4 23.3 280 13.0 50.6 278 58.4 13.5 Atria 108 20.l 568 59.4 
20 121 13.0 121 12.4 32.8 116 08.l 24.l 295 15.7 50.5 294 01.l 13.4 Avior 234 27.7 559 27.2 
21 136 15.4 136 12.0 .. 31.5 131 08.8 .. 24.9 310 18.5 .. 50.4 309 03.7 . . 13.4 Bellatrix 278 58.5 N 6 19.8 
22 151 17.9 151 11.7 30.3 146 09.5 25.6 325 21.3 50.2 324 06.4 13.3 Betelgeuse 271 27.9 N 7 24.1 
23 166 20.3 166 11.3 29.0 161 10.2 26.4 340 24.0 50.l 339 09.0 13.2 

24 00 181 22.8 181 10.9 5 1 27.8 176 10.9 N l 27.2 355 26.8 5 0 50.0 354 11.6 5 0 13.l Canopus 264 07.0 552 41.5 
01 196 25.3 196 10.5 26.5 191 11.6 28.0 10 29.5 49.9 9 14.3 13.1 Capello 281 10.9 N45 58.8 
02 211 27.7 211 10.l 25.3 206 12.3 28.8 25 32.3 49.7 24 16.9 13.0 Deneb 49 48.5 N45 12.5 
03 226 30.2 226 09.7 .. 24.0 221 13.0 .. 29.6 40 35.l .. 49.6 39 19.6 .. 12.9 Denebola 182 58.4 Nl4 40.6 
04 241 32.7 241 09.4 22.8 236 13.7 30.4 55 37.8 49.5 54 22.2 12.8 Diphdo 349 20.9 518 05.6 
05 256 35.1 256 09.0 21.5 251 14.4 31.2 70 40.6 49.3 69 24.9 12.7 
06 271 37.6 271 08.6 5 l 20.3 266 15.l N 1 31.9 85 43.3 5 0 49.2 84 27.5 5 0 12.7 Dubhe 194 21.l N61 51.2 
07 286 40.l 286 08.2 19.0 281 15.8 32.7 100 46.l 49.l 99 30.l 12.6 Elnath 278 43.8 N28 35.5 
08 301 42.5 301 07.8 17.7 296 16.5 33.5 115 48.9 49.0 114 32.8 12.5 Eltanin 90 57.5 N51 29.2 

T 09 316 45.0 316 07.5 .. 16.5 311 17.2 .. 34.3 130 51.6 .. 48.8 129 35.4 . . 12.4 Enif 34 11.5 N 9 47.l 
u 10 331 47.5 331 07.1 15.2 326 17.9 35.1 145 54.4 48.7 144 38.1 12.3 Fomalhaut 15 51.4 529 43.5 
E 11 346 49.9 346 06.7 14.0 341 18.6 35.9 160 57.l 48.6 159 40.7 12.3 s 

12 l 06.3 5 356 19.3 N 175 59.9 5 0 48.4 174 43.3 5 0 12.2 Gacrux 172 27.8 557 00.4 0 l 52.4 l 12.7 l 36.7 

A 13 16 54.8 16 05.9 11.5 11 20.0 37.4 191 02.7 48.3 189 46.0 12.l Gienah 176 17.3 517 26.3 
y 14 31 57.3 31 05.6 10.2 26 20.7 38.2 206 05.4 48.2 204 48.6 12.0 Hadar 149 22.3 560 16.8 

15 46 59.8 46 05.2 .. 09.0 41 21.3 .. 39.0 221 08.2 .. 48.l 219 51.3 . . 11.9 Hamal 328 28.8 N23 22.3 
16 62 02.2 61 04.8 07.7 56 22.0 39.8 236 10.9 47.9 234 53.9 11.9 Kou• Aust. 84 16.4 534 23.5 
17 77 04.7 76 04.4 06.5 71 22.7 40.6 251 13.7 47.8 249 56.6 11.8 
18 92 07.2 91 04.0 5 1 05.2 86 23.4 N 1 41.4 266 16.5 5 0 47.7 264 59.2 5 0 11.7 Kochab 137 18.l N74 13.8 
19 107 09.6 106 03.7 04.0 101 24.1 42.2 281 19.2 47.5 280 01.8 11.6 Markab 14 03.1 Nl5 06.0 
20 122 12.1 121 03.3 02.7 116 24.8 42.9 296 22.0 47.4 295 04.5 11.6 Menkar 314 41.0 N 4 00.8 
21 137 14.6 136 02.9 .. 01.5 131 25.5 .. 43.7 311 24.7 . . 47.3 310 07.1 .. 11.5 Menkent 148 36.3 536 16.6 
22 152 17.0 151 02.5 1 00.2 146 26.2 44.5 326 27.5 47.1 325 09.8 11.4 Miaplacidus 221 44.2 569 38.6 
23 167 19.5 166 02.l 0 59.0 161 26.9 45.3 341 30.3 47.0 340 12.4 11.3 

2500 182 21.9 181 01.8 5 0 57.7 176 27.6 N 1 46.l 356 33.0 5 0 46.9 355 15.l 5 0 11.2 Mirfak 309 15.9 N49 47.7 
01 197 24.4 196 01.4 56.4 191 28.3 46.9 11 35.8 46.8 10 17.7 11.2 Nunki 76 28.8 526 19.2 
02 212 26.9 211 01.0 55.2 206 29.0 47.7 26 38.5 46.6 25 20.3 11.1 Peacock 53 58.2 556 47.6 
03 227 29.3 226 00.6 .. 53.9 221 29.7 .. 48.4 41 41.3 .. 46.5 40 23.0 .. 11.0 Pollux 243 57.6 N28 04.3 
04 242 31.8 241 00.2 52.7 236 30.4 49.2 56 44.l 46.4 55 25.6 10.9 Procyon 245 25.3 N 5 16.3 
05 257 34.3 255 59.9 51.4 251 31.1 50.0 71 46.8 46.2 70 28.3 10.8 

06 272 36.7 270 59.5 5 0 50.2 266 31.8 N l 50.8 86 49.6 5 0 46.1 85 30.9 5 0 10.8 Rasalhague 96 29.2 Nl2 34.3 
W 07 287 39.2 285 59.l 48.9 281 32.5 51.6 101 52.3 46.0 100 33.6 10.7 Regulus 208 09.4 Nl2 03.5 
l 08 302 41.7 300 58.7 47.7 296 33.2 52.4. 116 55.l 45.9 115 36.2 10.6 Rigel 281 35.8 5 8 13.6 
D 09 317 44.l 315 58.3 .. 46.4 311 33.9 . . 53.l 131 57.9 . . 45.7 130 38.8 .. 10.5 Rigil Kent. 140 24.9 560 45.2 
N 10 332 46.6 330 58.0 45.2 326 34.6 53.9 147 00.6 45.6 145 41.5 10.4 Sabik 102 40.7 515 42.1 

11 347 49.1 345 57.6 43.9 341 35.3 54.7 162 03.4 45.5 160 44.l 10.4 
f 

12 0 57.2 5 0 42.7 177 06.l 5 0 45.3 s 2 51.5 356 36.0 N l 55.5 175 46.8 5 0 10.3 Schedar 350 09.2 N56 25.9 

D 13 17 54.0 15 56.8 41.4 11 36.7 56.3 192 08.9 45.2 190 49.4 10.2 Shaula 96 55.2 537 05.3 

A 14 32 56.4 30 56.4 40.l 26 37.4 57.1 207 11.7 45.l 205 52.l 10.1 Sirius 258 55.4 516 41.7 
y 15 47 58.9 45 56.l .. 38.9 41 38.0 .. 57.9 222 14.4 . . 45.0 220 54.7 .. 10.1 Spica 158 56.9 511 03.8 

16 63 01.4 60 55.7 37.6 56 38.7 58.6 237 17.2 44.8 235 57.3 10.0 Suhail 223 10.2 543 21.6 
17 78 03.8 75 55.3 36.4 71 39.4 1 59.4 252 19.9 44.7 251 00.0 09.9 
18 93 06.3 90 54.9 S O 35.1 86 40.l N 2 00.2 267 22.7 5 0 44.6 266 02.6 5 0 09.8 Vega 80 55.6 N38 45.7 
19 108 08.8 105 54.6 33.9 101 40.8 01.0 282 25.5 44.4 281 05.3 09.7 Zuben'ubi 137 32.4 515 57.8 
20 123 11.2 120 54.2 32.6 116 41.5 01.8 297 28.2 44.3 296 07.9 09.7 S.HA. Mer. Pou. 
21 138 13.7 135 53.8 .. 31.4 131 42.2 .. 02.6 312 31.0 .. 44.2 311 10.6 .. 09.6 . ' h m 

22 153 16.2 150 53.4 30.l 146 42.9 03.3 327 33.8 44.l 326 13.2 09.5 Venus 359 48.l 11 56 
23 168 18.6 165 53.0 28.9 161 43.6 04.l 342 36.5 43.9 341 15.8 09.4 Mar• 354 48.1 12 15 

h m Jupiter 174 04.0 0 18 
\'t'I i.\)5,$ 11 52.5 l" -0.4 d l.3 !' 0.7 d 0.8 V 2.8 d 0.1 V 2.1, d 0.1 Saturn 172 48.8 0 23 
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Twilight Moonrise 
SUN MOON Lat. 

Civil 
Sunrise 

23 24 25 26 Naut. 
G.M.T. 

d h m h h m h m h m h m h m G.H.A. Dec. G.H.A. V Dec. H.P. 0 m 

d h 0 ' 0 ' 0 ' 0 , , , N 72 02 54 04 29 05 38 22 41 24 30 00 30 02 36 23: 178 18.7 N O 54.2 332 13.7 15.3 S 6 14.0 10.0 54.2 N 70 03 17 04 39 05 41 22 25 24 02 00 02 01 43 
193 18.9 55.2 346 48.0 15.2 6 24.0 9.9 54.l 68 03 35 04 47 05 44 22 12 23 41 25 11 01 11 

02 208 19.l 56.2 l 22.2 15.3 6 33.9 9.9 54.l 66 03 49 04 54 05 46 22 01 23 25 24 48 00 48 
03 223 19.3 .. 57.2 15 56.5 15.2 6 43.8 9.9 54.l 64 04 00 04 59 05 47 21 52 23 11 24 30 00 30 
04 238 19.5 58.2 30 30.7 15.2 6 53.7 9.9 54.l 62 04 10 05 04 05 49 21 45 23 00 24 15 00 15 
05 253 19.7 0 59.1 45 04.9 15.2 7 03.6 9.8 54.1 60 04 18 05 08 05 50 21 38 22 51 24 02 00 02 

06 268 19.8 N 1 00.l 59 39.1 15.3 S 7 13.4 9.8 54.l N 58 04 24 05 12 05 51 21 32 22 42 23 51 24 58 
07 Z83 20.0 01.l 74 13,4 15.l 7 23.2 9.8 54.1 56 04 30 05 15 05 52 21 27 22 35 23 42 24 46 
08 298 20.2 02.1 88 47.5 15.2 7 33.0 9.8 54.1 54 04 35 05 18 05 53 21 23 22 29 23 34 24 36 

M 09 313 20.4 .. 03.1 103 21.7 15.2 7 42.8 9.7 54.1 52 04 40 05 20 05 54 21 19 22 23 23 26 24 28 
0 10 328 20.6 04.1 117 55.9 15.l 7 52.5 9.6 54.1 50 04 44 05 22 05 55 21 15 22 18 23 20 24 20 
N 11 343 20.8 05.1 132 30.0 15.2 8 02.1 9.7 54.1 45 04 52 05 27 05 56 21 07 22 06 23 05 24 03 
0 12 358 21.0 N 1 06.0 147 04.2 15.l 5 8 11.8 9.6 54.l N 40 04 59 05 30 05 57 21 00 21 57 22 54 23 49 
A 13 13 21.2 07.0 161 38.3 15.l 8 21.4 9.5 54.1 35 05 04 05 33 05 58 20 55 21 49 22 44 23 38 
y 14 28 21.4 08.0 176 12.4 15.l 8 30.9 9.6 54.l 30 05 08 05 35 05 59 20 50 21 42 22 35 23 28 

15 43 21.5 .. 09.0 190 46.5 15.0 8 40.5 9.5 54.l 20 05 13 05 39 06 01 20 41 21 30 22 20 23 10 
16 58 21.7 10.0 205 20.5 15.l 8 50.0 9.4 54.l N 10 05 17 05 41 06 02 20 34 21 20 22 07 22 55 
17 73 21.9 11.0 219 54.6 15.0 8 59.4 9.4 54.l 0 05 18 05 42 06 03 20 27 21 10 21 55 22 41 

18 88 22.1 N l 11.9 234 28.6 15.0 S 9 08.8 9.4 54.l S 10 05 19 05 43 06 04 20 20 21 00 21 43 22 27 
19 103 22.3 12.9 249 02.6 15.0 9 18.2 9.4 54.1 20 05 17 05 43 06 05 20 12 20 50 21 30 22 13 
20 118 22.5 13.9 263 36.6 15.0 9 27.6 9.3 54.1 30 05 14 05 42 06 06 20 04 20 38 21 15 21 55 
21 133 22.7 .. 14.9 278 10.6 14. 9 9 36.9 9.2 54.l 35 05 12 05 41 06 06 19 59 20 32 21 07 21 46 
22 148 22.9 15.9 292 44.5 14.9 9 46.1 9.3 54.1 40 05 08 05 40 06 07 19 54 20 24 20 57 21 34 
23 163 23.1 16.9 307 18.4 14.9 9 55.4 9.1 54.l 45 05 04 05 38 06 07 19 47 20 15 20 46 21 21 

24: 178 23.3 N 1 17.8 321 52.3 14.9 S10 04.5 9.2 54.1 s 50 04 58 05 36 06 08 19 40 20 05 20 32 21 05 
193 23.4 18.8 336 26.2 14. 9 10 13.7 9.1 54.1 52 04 55 05 34 06 OB 19 37 20 00 20 26 20 58 

02 208 23.6 19.8 351 00.l 14.8 10 22.8 9.0 54.1 54 04 52 05 33 06 08 19 33 19 54 20 19 20 49 
03 223 23.8 .. 20.8 5 33.9 14.8 10 31.8 9.0 54.l 56 04 48 05 32 06 09 19 29 19 48 20 11 20 40 
04 238 24.0 21.B 20 07.7 14.8 10 40.8 9.0 54.0 58 04 43 05 30 06 09 19 24 19 42 20 03 20 29 
05 253 24.2 22.8 34 41.5 14.8 10 49.8 8.9 54.0 S 60 04 38 05 28 06 09 19 19 19 34 19 53 20 17 

06 268 24.4 N l 23.8 49 15.3 14.7 S10 58.7 8.9 54.0 Twlllght Moonaet 
07 283 24.6 24.7 63 49.0 14.7 11 07.6 8.1 54.0 lat. Sunset 
08 298 24.8 25.7 78 22.7 14.7 11 16.4 8.8 54.0 Civil Naut. 23 24 25 26 

T 09 313 25.0 .. 26.7 92 56.4 14.7 11 25.2 8.7 54.0 u 10 328 25.2 27.7 107 30.l 14.6 11 33.9 8.7 54.0 h m h m h m h ffl h m h m h m . 
E 11 343 25.3 28.7 122 03.7 14.6 11 42.6 8.6 54.0 N 72 18 37 19 47 21 25 06 28 06 15 05 57 05 24 
s 

12 358 25.5 N 1 29.7 136 37 .3 14.6 S11 51.2 N 70 21 00 06 39 0 8.6 54.0 18 34 19 36 06 33 06 26 06 18 

A 13 13 25.7 30.6 151 10.9 14.5 11 59.8 8.6 54.0 68 18 31 19 28 20 41 06 47 06 47 06 48 06 51 
y 14 28 25.9 31.6 165 44.4 14.5 12 08.4 8.5 54.0 66 18 29 19 21 20 27 06 54 06 59 07 05 07 15 

15 43 26.1 .. 32.6 180 17.9 14.5 12 16.9 8.4 54.1 64 18 27 19 15 20 15 07 01 07 09 07 19 07 34 
16 58 26.3 33.6 194 51.4 14.4 12 25.3 8.4 54.1 62 18 25 19 10 20 05 07 06 07 17 07 31 07 49 
17 73 26.5 34.6 209 24.8 14.5 12 33.7 8.3 54.1 60 18 24 19 06 19 57 07 11 07 25 07 41 08 02 
18 88 26.7 N l 35.6 223 58.3 14.4 S12 42.0 8.3 54.1 N 58 18 23 19 02 19 50 07 15 07 31 07 50 08 14 
19 103 26.9 36.5 238 31.7• 14.3 12 50.3 8.2 54.1 56 18 22 18 59 19 44 07 18 07 37 07 58 08 23 
20 118 27.1 37.5 253 05.0 14.3 12 58.5 8.2 54.l 54 18 21 18 56 19 39 07 22 07 42 08 05 08 32 
21 133 27.2 .. 38.5 267 38.3 14.3 13 06.7 8.1 54.l 52 18 20 18 54 19 34 07 25 07 47 08 11 08 40 
22 148 27.4 39.5 282 11.6 14.3 13 14.8 8.1 54.l 50 18 19 18 51 19 30 07 27 07 51 08 17 08 47 
23 163 27.6 40.5 296 44.9 14.2 13 22.9 8.0 54.1 45 18 17 18 47 19 21 07 33 08 00 08 29 09 02 25: 178 27.8 N l 41.5 311 18.l 14.2 S13 30.9 7.9 54.l N 40 18 16 18 43 19 15 07 38 08 08 08 39 09 14 

193 28.0 42.4 325 51.3 14.2 13 38.8 7.9 54.1 35 18 15 18 40 19 10 07 43 08 14 08 48 09 25 
02 208 28.2 43.4 340 24.5 14.1 13 46.7 7.9 54.1 30 18 14 18 38 19 06 07 47 08 20 08 56 09 34 
03 223 28.4 .. 44.4 354 57.6 14.1 13 54.6 7.8 54.l 20 18 12 18 34 19 00 07 53 08 30 09 09 09 50 
04 238 28.6 45.4 9 30.7 14.1 14 02.4 7.7 54.l N 10 18 11 18 32 18 56 07 59 08 39 09 21 10 04 
05 253 28.8 46.4 24 03.8 14.0 14 10.1 7.7 54.l 0 18 10 18 30 18 54 08 05 08 48 09 32 10 17 
06 268 29.0 N l 47.3 38 36.B 14.o S14 17 .8 7.6 54.1 S 10 18 08 18 29 18 54 08 10 08 56 09 43 10 30 

w 07 283 29.1 48.3 53 09.8 13.9 14 25.4 7.5 54.l 20 18 07 18 29 18 55 08 16 09 05 09 54 10 44 
E 08 298 29.3 49.3 67 42.7 13.9 14 32.9 7.5 54.l 30 18 06 18 30 18 58 08 23 09 15 10 08 11 00 

09 313 29.5 .. 50.3 82 15.6 13.9 14 40.4 7.4 54.1 35 18 06 18 31 19 00 08 27 09 21 10 16 11 10 
D 10 328 29.7 51.3 96 48.5 13.8 14 47.8 7.4 54.l 40 18 05 18 32 19 04 08 31 M 28 10 24 11 21 
N 11 343 29.9 52.3 111 21.3 13.8 14 55.2 7.) 54.1 45 18 05 18 34 19 08 08 16 09 16 10 )5 1111 
E 12 358 JO.l N l 53.2 125 54.l u.a S15 02.5 7.2 54.l S 50 ll! 04 111 36 19 14 Of! 42 09 4~ 10 41 n -19 s 13 13 30.3 54.2 140 26. 9 13. 7 15 09.7 7.2 54.1 52 18 03 18 37 19 16 08 <15 09 50 10 H 11 Sf, 
o 14 28 30.5 55.2 154 59.6 I 3. 7 15 16.9 7.1 54.l 54 18 03 18 38 19 20 08 4fl 09 55 11 00 12 04 
A 15 43 30.7 .. 56.2 169 32.3 13.7 15 24.0 7.0 54.2 56 18 03 18 40 19 23 08 52 10 00 11 07 12 H 
y 16 58 30.9 57.2 184 05.0 13.6 15 31.0 7.0 54.2 58 18 02 18 41 19 28 08 56 10 06 11 15 12 23 

17 73 31.l 58.2 198 37.6 lJ.5 15 38.0 6.9 54.2 S 60 18 02 18 43 19 32 09 00 10 13 11 25 12 35 
18 88 31.2 N l 59.1 213 10.1 u.s S15 44.9 6.9 54.2 SUN MOON 
19 103 31.4 2 00.1 227 42.6 lJ.5 15 51.8 6.8 54.2 
20 118 31.6 01.l 242 15.l 13.5 15 58.6 6.7 54.2 Eqn. of Time Mer. Mer. Pou. 

Phase Doy Age 
21 133 31.8 .. 02.1 256 47.6 13.4 16 05.3 6.6 54.2 oo· 12· Pa11. Upper lower 
22 148 32.0 03.1 271 20.0 13.3 16 11.9 6.6 54.2 

0;4~,0;3~ 
h .. h ffl h .. d 

23 163 32.2 04.0 285 52.3 13.4 16 18.5 6.5 54.2 23 12 07 01 54 14 16 17 
24 06 27 06 18 12 06 02 37 14 59 18 Q S.D. 16.l d 1.0 s.o. 14.7 14.7 14.7 25 06 09 . 06 00 12 06 03 21 15 43 19 
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ARIES VENUS -3.5 MARS +1.3 JUPITER -2.0 SATURN +0.6 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 

" h . ' . ' . ' . ' . . ' . ' . ' . ' . ' . ' 2600 183 21.1 180 52.7 S O 27.6 176 44.3 N 2 04.9 357 39.3 S O 43.8 356 18.5 S O 09.3 Acamar 315 37.3 S40 23.1 
01 198 23.6 195 52.3 26.3 191 45.0 05.7 12 42.0 43.7 11 21.1 09.3 Achernar 335 45.6 S57 20.2 
02 213 26.0 210 51.9 25.1 206 45.7 06.5 27 44.8 43.5 26 23.8 09.2 Acrux 173 36.l S62 59.7 
03 228 28.5 225 51.5 .. 23.8 221 46.4 .. 07.3 42 47.6 .. 43.4 41 26.4 .. 09.l Adhara 255 31.8 S28 57.l 
04 243 30.9 240 51.1 22.6 236 47.1 08.0 57 50.3 43.3 56 29.1 09.0 Aldebaran 291 17.8 Nl6 28.2 
05 258 33.4 255 50.8 21.3 251 47.8 08.8 72 53.1 43.2 71 31.7 09.0 
06 273 35.9 270 50.4 S 0 20.1 266 48.5 N 2 09.6 87 55.8 S O 43.0 86 34.3 S O 08.9 Alioth 166 41.7 N56 03.7 
07 288 38.3 285 50.0 18.8 281 49.2 10.4 102 58.6 42.9 101 37.0 08.8 Alkoid 153 17 .8 N49 24.4 

T 08 303 40.8 300 49.6 17.6 296 49.9 11.2 118 01.4 42.8 116 39.6 08.7 Al Na'ir 28 14.9 547 03.1 
H 09 318 43.3 315 49.3 .. 16.3 311 50.6 .. 12.0 133 04.1 .. 42.6 131 42.3 .. 08.6 Alnilam 276 11.4 S 1 13.0 
u 10 333 45.7 330 48.9 15.1 326 51.3 12.7 148 06.9 42.5 146 44.9 08.6 Alphard 218 20.0 S 8 34.8 
R 11 348 48.2 345 48.5 13.8 341 52.0 13.5 163 09.6 42.4 161 47.5 08.5 
s 12 3 50.7 0 48.1 S O 12.5 356 52.7 N 2 14.3 178 12.4 S O 42.3 176 50.2 S O 08.4 Alphecca 126 31.6 N26 46.5 
D 13 18 53.1 15 47.7 11.3 11 53.4 15.1 193 15.2 42.1 191 52.8 08.3 Alpheratz 358 09.3 N28 59.0 
A 14 33 55.6 30 47.4 10.0 26 54.1 15.9 208 17.9 42.0 206 55.5 08.2 Altair 62 32.3 N 8 48.9 
y 15 48 58.0 45 47.0 .. 08.8 41 54.8 .. 16.7 223 20.7 .. 41.9 221 58.1 . . 08.2 Ankaa 353 40.3 542 24.7 

16 64 00.5 60 46.6 07.5 56 55.5 17.4 238 23.4 41.7 237 00.8 08.1 Antares 112 56.3 S26 23.4 
17 79 03.0 75 46.2 06.3 71 56.2 18.2 253 26.2 41.6 252 03.4 08.0 
18 94 05.4 90 45.9 S O 05.0 86 56.8 N 2 19.0 268 29.0 S O 41.5 267 06.1 S O 07.9 Arcturus 146 17.9 Nl9 16.7 
19 109 07.9 105 45.5 03.8 101 57.5 19.8 283 31.7 41.4 282 08.7 07.9 Atria 108 20.0 568 59.4 
20 124 10.4 120 45.l 02.5 116 58.2 20.6 298 34.5 41.2 297 11.3 07.8 Avior 234 27.8 S59 27.2 
21 139 12.8 135 44.7 S O 01.2 131 58.9 .. 21.4 313 37.2 .. 41.1 312 14.0 . . 07.7 Bellatrix 278 58.5 N 6 19.8 
22 154 15.3 150 44.4 0 00.0 146 59.6 22.1 328 40.0 41.0 327 16.6 07.6 Betelgeuse 271 28.0 N 7 24.1 
23 169 17.8 165 44.0 N O 01.3 162 00.3 22.9 343 42.8 40.8 342 19.3 07.5 

27 00 184 20.2 180 43.6 N O 02.5 177 01.0 N 2 23.7 358 45.5 S O 40.7 357 21.9 S O 07.5 Canopus 264 07.1 S52 41.5 
01 199 22.7 195 "43.2 03.8 192 01.7 24.5 13 48.3 40.6 12 24.6 07.4 Capella 281 10.9 N45 58.8 
02 214 25.2 210 42.8 05.0 207 02.4 25.3 28 51.0 40.5 27 27.2 07.3 Deneb 49 48.5 N45 12.5 
03 229 27.6 225 42.5 .. 06.3 222 03.1 .. 26.1 43 53.8 .. 40.3 42 29.8 .. 07.2 Denebola 182 58.4 Nl4 40.6 
04 244 30.1 240 42.1 07.5 237 03.8 26.8 58 56.6 40.2 57 32.5 07.1 Diphda 349 20.9 S18 05.6 
05 259 32.5 255 41.7 08.8 252 04.5 27.6 73 59.3 40.l 72 35.1 07.1 

06 274 35.0 270 41.3 N 0 10.1 267 05.2 N 2 28.4 89 02.1 S O 39.9 87 37.8 S O 07.0 Dubhe 194 21.1 N61 51.3 
07 289 37.5 285 41.0 11.3 282 05.9 29.2 104 04.9 39.8 102 40.4 06.9 Elnath 278 43.8 N28 35.5 
08 304 39.9 300 40.6 12.6 297 06.6 30.0 119 07.6 39.7 117 43.1 06.8 Eltanin 90 57.5 N51 29.2 

F 09 319 42.4 315 40.2 .. 13.8 312 07.3 .. 30.7 134 10.4 .. 39.6 132 45.7 . . 06.8 Enif 34 11.5 N 9 47.l 
R 10 334 44.9 330 39.8 15.l 327 08.0 31.5 149 13.1 39.4 147 48.3 06.7 Fomalhaut 15 51.4 S29 43.4 
I 11 349 47.3 345 39.4 16.3 342 08.7 32.3 164 15.9 39.3 162 51.0 06.6 
D 12 4 49.8 0 39.1 N O 17.6 357 09.4 N 2 33.1 179 18.7 S O 39.2 177 53.6 S O 06.5 Gacrux 172 27.8 S57 00.5 
A 13 19 52.3 15 38.7 18.9 12 10.l 33.9 194 21.4 39.0 192 56.3 06.4 Gienah 176 17.3 S17 26.3 
y 14 34 54.7 30 38.3 20.1 27 10.8 34.7 209 24.2 38.9 207 58.9 06.4 Hadar 149 22.3 560 16.8 

15 49 57.2 45 37.9 .. 21.4 42 11.5 .. 35.4 224 26.9 .. 38.8 223 01.6 . . 06.3 Hamal 328 28.8 N23 22.3 
16 64 59.7 60 37.6 22.6 57 12.2 36.2 239 29.7 38.7 238 04.2 06.2 Kaus Aust. 84 16.4 S34 23.5 
17 80 02.l 75 37.2 23.9 72 12.9 37.0 254 32.5 38.5 253 06.8 06.1 

18 95 04.6 90 36.8 N O 25.1 87 13.6 N 2 37.8 269 35.2 S O 38.4 268 09.5 S O 06.0 Kochab 137 18.1 N74 13.8 
19 110 07.0 105 36.4 26.4 102 14.3 38.6 284 38.0 38.3 283 12.l 06.0 Markab 14 03.l Nl5 06.0 
20 125 09.5 120 36.1 27.6 117 15.0 39.3 299 40.7 38.2 298 14.8 05.9 Menkar 314 41.0 N 4 00.8 
21 140 12.0 135 35.7 .. 28.9 132 15.7 .. 40.1 314 43.5 .. 38.0 313 17.4 . . 05.8 Menkent 148 36.3 S36 16.6 
22 155 14.4 150 35.3 30.2 147 16.4 40.9 329 46.3 37.9 328 20.1 05.7 Miaplacidus 221 44.3 569 38.6 
23 170 16.9 165 34.9 31.4 162 17.l 41.7 344 49.0 37.8 343 22.7 05.7 

2s: 185 19.4 180 34.5 N O 32.7 177 17.8 N 2 42.5 359 51.8 S O 37.6 358 25.3 S O 05.6 Mirfak 309 16.0 N49 47.7 
200 21.8 195 34.2 33.9 192 18.5 43.2 14 54.5 37.5 13 28.0 05.5 Nunki 76 28.8 S26 19.2 

02 215 24.3 210 33.8 35.2 207 19.1 44.0 29 57.3 37.4 28 30.6 05.4 Peacock 53 58.l S56 47.6 
03 230 26.8 225 33.4 .. 36.4 222 19.8 .. 44.8 45 00.1 .. 37.3 43 33.3 . . 05.3 Pollux 243 57.6 N28 04.3 
04 245 29.2 240 33.0 37.7 237 20.5 45.6 60 02.8 37.1 58 35.9 05.3 Procyon 245 25.3 N 5 16.3 
05 260 31.7 255 32.7 38.9 252 21.2 46.4 75 05.6 37.0 73 38.6 05.2 

06 275 34.2 270 32.3 N O 40.2 267 21.9 N 2 47.1 90 08.3 S O 36.9 88 41.2 S O 05.1 Rasalhague 96 29.2 Nl2 34.3 
07 290 36.6 285 31.9 41.5 282 22.6 47.9 105 11.1 36.7 103 43.8 05.0 Regulus 208 09.4 Nl2 03.5 

s 08 305 39.l 300 31.5 42.7 297 23.3 48.7 120 13.9 36.6 118 46.5 04.9 Rigel 281 35.8 S 8 13.6 
A 09 320 41.5 315 31.2 .. 44.0 312 24.0 .. 49.5 135 16.6 .. 36.5 133 49.l . . 04.9 Rigil Kent. 140 24.8 560 45.2 
T 10 335 44.0 330 30.8 45.2 327 24.7 50.3 150 19.4 36.4 148 51.8 04.8 Sabik 102 40.6 S15 42.l 
u 11 350 46.5 345 30.4 46.5 342 25.4 51.0 165 22.1 36.2 163 54.4 04.7 

R 12 5 48.9 0 30.0 N O 47.7 357 26.1 N 2 51.8 180 24.9 S O 36.1 178 57.1 S O 04.6 Schedar 350 09.2 N56 25.9 
D 13 20 51.4 15 29.7 49.0 12 26.8 52.6 195 27.7 36.0 193 59.7 04.6 Shaula 96 55.2 S37 05.3 
A 14 35 53.9 30 29.3 50.3 27 27.5 53.4 210 30.4 35.8 209 02.3 04.5 Sirius 258 55.4 S16 41.7 
y 15 50 56.3 45 28.9 .. 51.5 42 28.2 .. 54.2 225 33.2 . . 35.7 224 05.0 .. 04.4 Spica 158 56.9 S11 03.8 

16 65 58.8 60 28.5 52.8 57 28.9 54.9 240 35.9 35.6 239 07.6 04.3 Suhail 223 10.3 543 21.6 
17 81 01.3 75 28.l 54.0 72 29.6 55.7 255 38.7 35.5 254 10.3 04.2 

18 96 03.7 90 27.8 N O 55.3 87 30.3 N 2 56.5 270 41.5 S O 35.3 269 12.9 S O 04.2 Vega 80 55.6 N38 45.7 
19 111 06.2 105 27.4 56.5 102 31.0 57.3 285 44.2 35.2 284 15.6 04.1 Zuben'ubi 137 32.4 S15 57.8 
20 126 08.6 120 27.0 57.8 117 31.7 58.l 300 47.0 35.l 299 18.2 04.0 S.HA Mer. PaH. 
21 141 11.1 135 26.6 0 59.0 132 32.4 .. 58.8 315 49.7 .. 35.0 314 20.8 . . 03.9 . ' h m 

22 156 13.6 150 26.3 1 00.3 147 33.1 2 59.6 330 52.5 34.8 329 23.5 03.9 Venus 356 23.4 11 57 
23 171 16.0 165 25.9 01.6 162 33.8 3 00.4 345 55.3 34.7 344 26.1 03.8 Mars 352 40.8 12 11 

h m Jupiter 174 25.3 0 05 
Me, Puss. 11 40.7 V -0.4 d 1.3 V 0.7 d 0.8 V 2.8 d 0.1 V 2.6 d 0.1 Saturn 173 01.7 0 11 
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MOON 
Twilight Moonrise 

SUN lat. 
Civil 

Sunrise 26 27 28 29 Naut. 
G.M.T. 

d h h m h h h h m h m G.HA Dec. G.HA V Dec. H.P. . m m m m 

d h . ' . ' . ' ' . ' 
, 

' 
N 72 02 30 04 12 05 23 02 36 - - -26: 178 32.4 N 2 05.0 300 24.7 13.2 S16 25.0 6.4 54.2 N 70 02 58 04 24 05 27 01 43 03 35 - -193 32.6 06.0 314 56.9 1).3 16 31.4 6.4 54.2 68 03 19 04 34 05 31 01 11 02 41 04 05 05 06 

02 208 32.8 07.0 329 29.2 13.2 16 37.8 6.3 54.2 66 03 35 04 42 05 34 00 48 02 09 03 22 04 20 
03 223 33.0 .. 08.0 344 01.4 13.l 16 44.1 6.2 54.3 64 03 48 04 48 05 37 00 30 01 45 02 53 03 50 
04 238 33.l 08.9 358 33.5 13.l 16 50.3 6.2 54.3 62 03 58 04 54 05 39 00 15 01 26 02 32 03 27 
05 253 33.3 09.9 13 05.6 13.l 16 56.5 6.1 54.3 60 04 07 04 59 05 41 00 02 01 11 02 14 03 09 

06 268 33.5 N 2 10.9 27 37.7 13.0 S17 02.6 6.0 54.3 N 58 04 15 OS 03 05 43 24 58 00 58 01 59 02 54 
07 283 33.7 11.9 42 09.7 13.0 17 08.6 5.9 54.3 56 04 22 05 07 05 44 24 46 00 46 01 47 02 41 

T 08 298 33.9 12.9 56 41.7 13.0 17 14.5 5.9 54.3 54 04 27 OS 10 05 46 24 36 00 36 01 36 02 29 
H 09 313 34.1 .. 13.8 71 13.7 12.8 17 20.4 5.7 54.3 52 04 32 05 13 05 47 24 28 00 28 01 26 02 19 
u 10 328 34.3 14.8 85 45.S 12.9 17 26.1 5.7 54.3 50 04 37 OS 16 05 48 24 20 00 20 01 17 02 11 
R 11 343 34.5 15.8 100 17.4 12.8 17 31.8 5.7 54.3 45 04 46 05 21 05 50 24 03 00 03 00 59 01 52 

s 12 358 34.7 N 2 16.8 114 49.2 12.8 S17 37.5 5.5 54.4 N 40 04 53 05 25 05 52 23 49 24 44 00 44 01 36 
0 13 13 34.9 17.8 129 21.0 12.7 17 43.0 5.5 54.4 35 04 59 05 29 05 54 23 38 24 31 00 31 01 23 
A 14 28 35.0 18.7 143 52.7 12.7 17 48.5 5.4 54.4 30 05 04 05 32 05 56 23 28 24 20 00 20 01 12 
y 15 43 35.2 .. 19.7 158 24.4 12.6 17 53.9 5.3 54.4 20 05 10 05 36 05 58 23 10 24 01 00 01 00 53 

16 58 35.4 20.7 172 56.0 12.6 17 59.2 5.3 54.4 N 10 05 15 05 39 06 00 22 55 23 45 24 36 00 36 
17 73 35.6 21.7 187 27 .6 12.5 18 04.5 5.1 54.4 0 05 17 OS 41 06 02 22 41 23 30 24 20 00 20 

18 88 35.8 N 2 22.7 201 59.1 12.5 S18 09.6 5.1 54.4 S 10 05 19 05 43 06 04 22 27 23 15 24 04 00 04 
19 103 36.0 23.6 216 30.6 12.5 18 14.7 5.0 54.5 20 05 18 05 44 06 06 22 13 22 58 23 47 24 40 
20 118 36.2 24.6 231 02.1 12.4 18 19.7 5.0 54.5 30 05 16 05 44 06 08 21 55 22 40 23 28 24 21 
21 133 36.4 .. 25.6 245 33.5 12.3 18 24.7 4.8 54.5 35 05 14 OS 43 06 09 21 46 22 29 23 17 24 10 
22 148 36.6 26.6 260 04.8 12.4 18 29.5 4.8 54.5 40 05 11 05 43 06 10 21 34 22 16 23 04 23 58 
23 163 36.8 27.6 27 4 36.2 12.2 18 34.3 4.6 54.5 45 05 08 OS 42 06 11 21 21 22 02 22 49 23 43 

21: 178 37.0 N 2 28.5 289 07.4 12.3 S18 38.9 4.6 54.5 S 50 05 03 05 40 06 13 21 05 21 44 22 30 23 25 
193 37.l 29.5 303 38. 7 12.2 18 43.5 4.5 54.5 52 05 00 05 40 06 13 20 58 21 35 22 21 23 16 

02 208 37.3 30.5 318 09.9 12.l 18 48.0 45 54.6 54 04 57 05 39 06 14 20 49 21 26 22 11 23 07 
03 223 37.5 .. 31.5 332 41.0 12.l 18 52.5 4.3 54.6 56 04 54 05 38 06 15 20 40 21 15 22 00 22 56 
04 238 37.7 32.5 347 12.1 12.0 18 56.8 4.2 54.6 58 04 51 OS 37 06 16 20 29 21 03 21 48 22 43 
05 253 37.9 33.4 l 43.l 12.0 19 01.0 4.2 54.6 S 60 04 46 05 35 06 17 20 17 20 49 21 33 22 29 

06 268 38.1 N 2 34.4 16 14.1 12.0 S19 05.2 4.1 54.6 Twilight Moonaet 07 283 38.3 35.4 30 45.1 11.9 19 09.3 4.0 54.7 lat. Sunaet 
08 298 38.5 36.4 45 16.0 11.9 19 13.3 3.9 54.7 Civil Naut. 26 27 28 29 

F 09 313 38.7 .. 37.4 59 46.9 11.8 19 17.2 3.8 54.7 
R 10 328 38.9 38.3 74 17.7 11.8 19 21.0 3.7 54.7 . h m h m h .. h m h m h m h m 

I 11 343 39.0 39.3 88 48.5 11.7 19 24.7 3.7 54.7 N 72 18 51 20 02 21 48 05 24 - - -0 12 358 39.2 N 2 40.3 103 19.2 11.7 S19 28.4 3.5 54.7 N 70 18 46 19 50 2118 06 18 06 03 - -A 13 13 39.4 41.3 117 49.9 11.6 19 31.9 3.5 54.8 68 18 42 19 40 20 56 06 51 06 58 07 16 07 59 
y 14 28 39.6 42.2 132 20.5 11.6 19 35.4 3.4 54.8 66 18 39 19 31 20 39 07 15 07 31 07 58 08 46 

15 43 39.8 .. 43.2 146 51.1 11.6 19 38.8 J.J 54.8 64 18 36 19 24 20 26 07 34 07 55 08 27 09 16 
16 58 40.0 44.2 161 21.7 11.5 19 42.1 U 54.8 62 18 33 19 19 20 15 07 49 08 14 08 49 09 38 
17 73 40.2 45.2 175 52.2 11.5 19 45.2 J.l 54.8 60 18 31 19 14 20 06 08 02 OB 30 09 07 09 56 
18 88 40.4 N 2 46.2 190 22.7 11.4 S19 48.3 3.0 54.9 N 58 18 29 19 09 19 58 08 14 08 43 09 22 10 12 
19 103 40.6 47.l 204 53.1 11.4 19 51.3 2.9 54.9 56 18 28 19 05 19 51 08 23 OB 55 09 35 10 25 
20 118 40.8 48.l 219 23.5 11.3 19 54.2 2.9 54.9 54 18 26 19 02 19 45 OB 32 09 05 09 46 10 36 
21 133 40.9 .. 49.l 233 53.8 11.3 19 57.1 2.7 54.9 52 18 25 18 59 19 40 OB 40 09 14 09 56 10 46 
22 148 41.1 50.l 248 24.1 11.3 19 59.B 2.6 55.0 50 18 24 18 56 19 35 OB 47 09 22 10 04 10 55 
23 163 41.3 51.0 262 54.4 · 11.2 20 02.4 2.5 55.0 45 18 21 18 51 19 26 09 02 09 39 10 23 11 13 

2s: 178 41.5 N 2 52.0 277 24.6 11.1 S20 04.9 2.5 55.0 N 40 18 19 18 46 19 18 09 14 09 54 10 38 11 29 
193 41.7 53.0 291 54.7 11.2 20 07.4 2.3 55.0 35 18 17 18 43 19 12 09 25 10 06 10 51 11 42 

02 208 41.9 54.0 306 24.9 11.0 20 09.7 2.3 55.0 30 18 16 18 40 19 OB 09 34 10 16 Ill 02 11 53 
03 223 42.1 .. 55.0 320 54. 9 11.l 20 12.0 2.1 55.l 20 18 13 18 35 19 01 09 50 10 34 11 21 12 12 
04 238 42.3 55.9 335 25.0 11.0 20 14.1 2.1 55.1 N 10 18 11 18 32 18 56 10 04 10 50 11 38 12 29 
05 253 42.5 56.9 349 55.0 10.9 20 16.2 1.9 55.l 0 18 09 18 29 18 53 10 17 11 05 11 54 12 45 
06 268 42.7 N 2 57.9 4 24.9 10.9 S20 18.1 1.9 55.1 S 10 18 07 18 28 18 52 10 30 11 19 12 09 13 00 
07 283 42.8 58.9 18 54.8 10.9 20 20.0 1.7 55.2 20 18 05 18 27 18 52 10 44 11 35 12 26 13 17 

s 08 298 43.0 2 59.8 33 24.7 10.8 20 21.7 1.7 55.2 30 18 03 18 27 18 54 11 00 11 53 12 45 13 36 
A 09 313 43.2 3 00.B 47 54.5 10.8 20 23.4 1.5 55.2 35 18 02 18 27 18 56 11 10 12 04 12 56 13 47 
T 10 328 43.4 01.8 62 24.3 10.8 20 24.9 1.5 55.2 40 18 00 18 27 18 59 11 21 12 16 13 09 14 00 
u 11 343 43.6 02.B 76 54.l 10.1 20 26.4 l.J 55.3 45 17 59 18 28 19 02 11 33 12 30 13 24 14 15 
R 12 358 43.8 N 3 03.7 91 23.8 10.6 S20 27 .7 1.3 55.3 S 50 17 57 18 29 19 07 11 49 12 48 13 43 14 33 
0 13 13 44.0 04.7 105 53.4 10.7 20 29.0 1.1 55.3 52 17 57 18 30 19 09 11 56 12 56 13 52 14 42 
A 14 28 44.2 05.7 120 23.1 10.6 20 30.1 1.1 55.3 54 17 56 18 31 19 12 12 04 13 05 14 02 14 52 
y 15 43 44.4 .. 06.7 134 52.7 10.5 20 31.2 0.9 55.4 56 17 55 18 32 19 15 12 13 13 15 14 13 15 03 

16 58 44.5 07.6 149 22.2 10.5 20 32.1 0.9 55.4 58 17 54 18 33 19 19 12 23 13 27 14 25 15 15 
17 73 44.7 08.6 163 51.7 10.5 20 33.0 0.7 55.4 S 60 17 53 18 34 19 23 12 35 13 41 14 40 15 30 
18 88 44.9 N 3 09.6 178 21.2 10.4 S20 33.7 0.6 55.5 SUN MOON -19 103 45.1 10.6 192 50.6 10.4 20 34.3 0.6 55.5 
20 118 45.3 11.5 207 20.0 10.4 20 34.9 0.4 55.5 Day 

Eqn. of Time Mer. MM. Pon. 
Phase 

21 133 45.5 .. 12.5 221 49.4 10.3 20 35.3 o., 55.5 oo• 12· Pan. Upper lower Ag• 

22 148 45.7 13.5 236 18. 7 10.J 20 35.6 0.2 55.6 m . .. • h m h m h .. d 

23 163 45.9 14.5 250 48.0 10.2 20 35.8 0.2 55.6 26 05 51 05 42 12 06 04 06 16 29 20 
27 05 33 05 23 12 05 04 53 17 17 21 () 

S.O. 16.l d 1.0 s.o. 14.8 14.9 15.1 28 05 14 05 05 12 OS 05 42 18 07 22 
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ARIES VENUS -3.5 MARS +1.4 JUPITER -2.0 SATURN +0.7 STARS 
C.M.T. 

GHA. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.HA Dec. Nome S.HA Dec. 

" " .. . . , . , . , . , . , . , . , . , . , 
2900 186 18.5 180 25.5 N l 02.8 177 34.5 N 3 01.2 0 58.0 S O 34.6 359 28.8 S O 03.7 Acamor 315 37.3 S40 23.1 

01 201 21.0 195 25.l 04.1 192 35.2 01.9 16 00.8 34.4 14 31.4 03.6 Achernar 335 45.6 S57 20.2 
02 216 23.4 210 24.8 05.3 207 35.9 02.7 31 03.5 34.3 29 34.1 03.5 Acrux 173 36.1 S62 59.7 
03 231 25.9 225 24.4 .. 06.6 222 36.6 .. 03.5 46 06.3 . . 34.2 44 36.7 .. 03.5 Adhara 255 31.8 S28 57.l 
04 246 28.4 240 24.0 07.8 237 37.3 04.3 61 09.1 34.1 59 39.3 03.4 Aldebaran 291 17.8 Nl6 28.2 
05 261 30.8 255 23.6 09.1 252 38.0 05.1 76 11.8 33.9 74 42.0 03.3 -
06 276 33.3 270 23.3 N 1 10.3 267 38.7 N 3 05.8 91 14.6 S O 33.8 89 44.6 S O 03.2 Alioth 166 41.6 N56 03.7 
07 291 35.8 285 22.9 11.6 282 39.4 06.6 106 17.3 33.7 104 47.3 03.1 Alkaid 153 17.8 N49 24.4 
08 306 38.2 300 22.5 12.9 297 40.l 07.4 121 20.1 33.5 119 49.9 03.1 Al Na'ir 28 14.9 547 03.l 

s 09 321 40.7 315 22.1 .. 14.1 312 40.8 .. 08.2 136 22.9 .. 33.4 134 52.6 . . 03.0 Alnilam 276 11.4 S l 13.0 
u 10 336 43.l 330 21.7 15.4 327 41.5 09.0 151 25.6 33.3 149 55.2 02.9 Alphard 218 20.0 S 8 34.8 
N 11 351 45.6 345 21.4 16.6 342 42.2 09.7 166 28.4 33.2 164 57.8 02.8 
D 12 6 48.l 0 21.0 N 1 17.9 357 42.9 N 3 10.5 181 31.l S O 33.0 180 00.5 S O 02.8 Alphecca 126 31.6 N26 46.5 
A 13 21 50.5 15 20.6 19.1 12 43.6 11.3 196 33.9 32.9 195 03.1 02.7 Alpheratz 358 09.3 N28 59.0 
y 14 36 53.0 30 20.2 20.4 27 44.3 12.1 211 36.7 32.8 210 05.8 02.6 Altair 62 32.3 N 8 48.9 

15 51 55.5 45 19.9 .. 21.6 42 45.0 .. 12.8 226 39.4 .. 32.7 225 08.4 . . 02.5 Ankaa 353 40.3 542 24.7 
16 66 57.9 60 19.5 22.9 57 45.7 13.6 241 42.2 32.5 240 11.1 02.4 Antares 112 56.2 S26 23.4 
17 82 00.4 75 19.l 24.2 72 46.4 14.4 256 44.9 32.4 255 13.7 02.4 
18 97 02.9 90 18.7 N 1 25.4 87 47.0 N 3 15.2 271 47.7 S O 32.3 270 16.3 S O 02.3 Arcturus 146 17.9 Nl9 16.7 
19 112 05.3 105 18.4 26.7 102 47.7 15.9 286 50.5 32.1 285 19.0 02.2 Atria 108 19.9 S68 59.4 
20 127 07.8 120 18.0 27.9 117 48.4 16.7 301 53.2 32.0 300 21.6 02.1 Avior 234 27.8 S59 27.3 
21 142 10.3 135 17.6 .. 29.2 132 49.1 .. 17.5 316 56.0 .. 31.9 315 24.3 .. 02.1 Bellatrix 278 58.5 N 6 19.8 
22 157 12.7 150 17.2 30.4 147 49.8 18.3 331 58.7 31.8 330 26.9 02.0 Betelgeuse 271 28.0 N 7 24.l 
23 172 15.2 165 16.8 31.7 162 50.5 19.l 347 01.5 31.6 345 29.6 01.9 

3000 187 17.6 180 16.5 N l 32.9 177 51.2 N 3 19.8 2 04.3 S O 31.5 0 32.2 S O 01.8 Canopus 264 07.1 S52 41.5 
01 202 20.l 195 16.l 34.2 192 51.9 20.6 17 07.0 31.4 15 34.8 01.7 Capella 281 10.9 N45 58.8 
02 217 22.6 210 15.7 35.5 207 52.6 21.4 32 09.8 31.3 30 37.5 01.7 Deneb 49 48.4 N45 12.5 
03 232 25.0 225 15.3 .. 36.7 222 53.3 .. 22.2 47 12.5 .. 31.l 45 40.l . . 01.6 Denebola 182 58.4 Nl4 40.6 
04 247 27.5 240 15.0 38.0 237 54.0 22.9 62 15.3 31.0 60 42.8 01.5 Diphda 349 20.9 S18 05.6 
05 262 30.0 255 14.6 39.2 252 54.7 23.7 77 18.1 30.9 75 45.4 01.4 
06 277 32.4 270 14.2 N l 40.5 267 55.4 N 3 24.5 92 20.8 S O 30.7 90 48.1 S O 01.4 Dubhe 194 21.1 N61 51.3 
07 292 34.9 285 13.8 41.7 282 56.l 25.3 107 23.6 30.6 105 50.7 01.3 Elnath 278 43.8 N28 35.5 
08 307 37.4 300 13.5 43.0 297 56.8 26.0 122 26.3 30.5 120 53.3 01.2 Eltanin 90 57.5 N51 29.2 

M 09 322 39.8 315 13.1 .. 44.2 312 57.5 .. 26.8 137 29.l .. 30.4 135 56.0 .. 01.1 Enif 34 11.5 N 9 47.1 
0 10 337 42.3 330 12.7 45.5 327 58.2 27.6 152 31.9 30.2 150 58.6 01.0 Fomalhaut 15 51.4 S29 43.4 
N 11 352 44.7 345 12.3 46.7 342 58.9 28.4 167 34.6 30.1 166 01.3 01.0 
D 12 7 47.2 0 11.9 N 1 48.0 357 59.6 N 3 29.1 182 37.4 S O 30.0 181 03.9 S O 00.9 Gacrux 172 27.8 S57 00.5 
A 13 22 49.7 15 11.6 49.3 13 00.3 29.9 197 40.l 29.9 196 06.6 00.8 Gienah 176 17.3 S17 26.3 
y 14 37 52.1 30 11.2 50.5 28 01.0 30.7 212 42.9 29.7 211 09.2 00.7 Hodor 149 22.3 S60 16.8 

15 52 54.6 45 10.8 .. 51.8 43 01.7 .. 31.5 227 45.7 .. 29.6 226 11.8 . . 00.7 Hamal 328 28.8 N23 22.3 
16 67 57.1 60 10.4 53.0 58 02.4 32,.2 242 48.4 29.5 241 14.5 00.6 Kaua Aust. 84 16.4 S34 23.5 
17 82 59.5 75 10.l 54.3 73 03.1 33.0 257 51.2 29.4 256 17.l 00.5 
18 98 02.0 90 09.7 N 1 55.5 88 03.8 N 3 33.8 272 53.9 S O 29.2 271 19.8 S O 00.4 Kochab 137 18.l N74 13.9 
19 113 04.5 105 09.3 56.8 103 04.5 34.6 287 56.7 29.1 286 22.4 00.3 Markab 14 03.l Nl5 06.0 
20 128 06.9 120 08.9 58.0 118 05.2 35.3 302 59.4 29.0 301 25.1 00.3 Menkar 314 41.0 N 4 00.8 
21 143 09.4 135 08.6 1 59.3 133 05.9 .. 36.l 318 02.2 .. 28.8 316 27.7 .. 00.2 Menkent 148 36.2 S36 16.6 
22 158 11.9 150 08.2 2 00.5 148 06.6 36.9 333 05.0 28.7 331 30.3 S O 00.1 Miaplacidus 221 44.3 569 38.7 
23 173 14.3 165 07.8 01.8 163 07.3 37.7 348 07.7 28.6 346 33.0 0 00.0 

3100 188 16.8 180 07.4 N 2 03.1 178 08.0 N 3 38.4 3 10.5 S O 28.5 1 35.6 0 00.0 Mirfak 309 16.0 N49 47.7 
01 203 19.2 195 07.0 04.3 193 08.7 39.2 18 13.2 28.3 16 38.3 N O 00.1 Nunki 76 28.8 S26 19.2 
02 218 21.7 210 06.7 05.6 208 09.4 40.0 33 16.0 28.2 31 40.9 00.2 Peacock 53 58.l S56 47.6 
03 233 24.2 225 06.3 .. 06.8 223 10.l .. 40.8 48 18.8 .. 28.1 46 43.6 .. 00.3 Pollux 243 57.6 N28 04.3 
04 248 26.6 240 05.9 08.1 238 10.8 41.5 63 21.5 28.0 61 46.2 00.3 Procyon 245 25.3 N 5 16.3 
05 263 29.1 255 05.5 09.3 253 11.5 42.3 78 24.3 27.8 76 48.8 00.4 

06 278 31.6 270 05.2 N 2 10.6 268 12.2 N 3 43.l 93 27.0 S O 27.7 91 51.5 N O 00.5 Rasalhague 96 29.2 Nl2 34.3 
07 293 34.0 285 04.8 11.8 283 12.9 43.9 108 29.8 27.6 106 54.l 00.6 Regulus 208 09.4 Nl2 03.5 
08 308 36.5 300 04.4 13.l 298 13.6 44.6 123 32.6 27.5 121 56.8 00.7 Rigel 281 35.8 S 8 13.6 

T 09 323 39.0 315 04.0 . . 14.3 313 14.3 .. 45.4 138 35.3 . . 27.3 136 59.4 .. 00.7 Rigil Kent. 140 24.8 560 45.3 
lJ 10 338 41.4 330 03.6 15.6 328 15.0 46.2 153 38.l 27.2 152 02.l 00.8 Sabik 102 40.6 S15 42.1 
f 11 353 43.9 345 03.3 16.8 343 15.7 47.0 168 40.8 27.1 167 04.7 00.9 
s 12 8 46.4 0 02.9 N 2 18.1 358 16.4 N 3 47.7 183 43.6 S O 27.0 182 07.3 N O 01.0 Schedar 350 09.2 N56 25.9 D 
A 13 23 48.8 15 02.5 19.4 13 17.l 48.5 198 46.3 26.8 197 10.0 01.0 Shaula 96 55.2 S37 05.3 

y 14 38 51.3 30 02.l 20.6 28 17.8 49.3 213 49.l 26.7 212 12.6 01.l Sirius 258 55.4 S16 41.7 
15 53 53.7 45 01.7 .. 21.9 43 18.5 .. 50.l 228 51.9 . . 26.6 227 15.3 .. 01.2 Spica 158 56.9 S11 03.8 
16 68 56.2 60 01.4 23.1 58 19.2 50.8 243 54.6 26.4 242 17.9 01.3 Suhail 223 10.3 S43 21.6 
17 83 58.7 75 01.0 24.4 73 19.9 51.6 258 57.4 26.3 257 20.5 01.4 

18 99 01.l 90 00.6 N 2 25.6 88 20.6 N 3 52.4 274 00.1 S O 26.2 272 23.2 N O 01.4 Vega 80 55.6 N38 45.7 
19 114 03.6 105 00.2 26.9 103 21.3 53.l 289 02.9 26.1 287 25.8 01.5 Zuben'ubi 137 32.4 S15 57.8 
20 129 06.1 119 59.9 28.1 118 21.9 53.9 304 05.7 25.9 302 28.5 01.6 S.HA Mer. Pou. 
21 144 08.5 134 59.5 .. 29.4 133 22.6 .. 54.7 319 08.4 .. 25.8 317 31.1 .. 01.7 . , h m 

22 159 11.0 149 59.l 30.6 .. 48 23.3 55.5 334 11.2 25.7 332 33.8 01.7 Venus 352 58.8 11 59 
23 174 13.5 164 58.7 31.9 163 24.0 56.2 349 13.9 25.6 347 36.4 01.8 Mars 350 33.6 12 08 

h m Jupiter 174 46.6 23 47 
Mer Poss. 11 28.9 V -0.4 d 1.3 V 0.7 d 0.8 V 2.8 d 0.1 V 2.6 d 0.1 Saturn 173 14.6 23 54 
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Twilight Moonrise 
SUN MOON lat. 

Naut. Civil 
Sunrise 29 30 31 1 

G.M.T. 
d h h m h m h h h h m 

G.H.A. Dec. G.H.A. V Dec. H.P. . m m m m 

d h . , . , . , , . , 
' 

, N 72 02 02 03 54 05 07 - - 07 55 06 51 

29: 178 46.1 N 3 15.4 265 17.2 10.3 S20 36.0 0.0 55.6 N 70 02 37 04 09 05 13 - 06 58 06 28 06 18 
193 46.3 16.4 279 46.5 10.1 20 36.0 0.1 55.7 68 03 02 04 20 05 18 05 06 05 36 05 49 05 53 

02 208 46.4 17.4 294 15.6 10.2 20 35.9 0.2 55.7 66 03 20 04 29 05 23 04 20 04 58 05 21 05 35 
03 223 46.6 .. 18.4 308 44.8 10.1 20 35.7 0.4 55.7 64 03 35 04 37 05 26 03 50 04 32 05 00 05 19 
04 238 46.8 19.3 323 13.9 10.1 20 35.3 0.4 55.7 62 03 47 04 44 05 29 03 27 04 11 04 43 05 06 
05 253 47.0 20.3 337 43.0 10.0 20 34.9 0.5 55.8 60 03 57 04 49 05 32 03 09 03 54 04 29 04 55 

06 268 47.2 N 3 21.3 352 12.0 10.0 S20 34.4 0.6 55.8 N 58 04 05 04 54 05 34 02 54 03 39 04 16 04 46 
07 :'83 47.4 22.3 6 41.0 10.0 20 33.8 0.8 55.8 56 04 13 04 59 05 36 02 41 03 27 04 06 04 38 
08 298 47.6 23.2 21 10.0 10.0 20 33.0 0.8 55.9 54 04 19 05 02 05 38 02 29 03 16 03 56 04 30 

s 09 313 47.8 .. 24.2 35 39.0 9.9 20 32.2 1.0 55.9 52 04 25 05 06 05 40 02 19 03 07 03 48 04 23 
u 10 328 48.0 25.2 50 07.9 9.9 20 31.2 1.1 55.9 50 04 30 05 09 05 41 02 11 02 58 03 41 04 17 
N 11 343 48.1 26.2 64 36.8 9.8 20 30.1 1.1 56.0 45 04 40 05 15 05 45 01 52 02 40 03 25 04 04 

D 12 358 48.3 N 3 27 .1 79 05.6 9.8 S20 29.0 1.3 56.0 N 40 04 48 05 20 05 48 01 36 02 26 03 11 03 53 
A 13 13 48.5 28.1 93 34.4 9.8 20 27.7 1.4 56.0 35 04 55 05 25 05 50 01 23 02 13 03 00 03 44 
y 14 28 48.7 29.l 108 03.2 9.8 20 26.3 l.5 56.l 30 05 00 05 28 05 52 01 12 02 02 02 50 03 36 

15 43 48.9 .. 30.1 122 32.0 9.7 20 24.8 1.6 56.1 20 05 08 05 33 05 56 00 53 01 43 02 33 03 22 
16 58.49.1 31.0 137 00.7 9.7 20 23.2 1.8 56.1 N 10 05 13 05 37 05 59 00 36 01 27 02 18 03 09 
17 73 49.3 32.0 151 29.4 9.7 20 21.4 1.8 56.2 0 05 16 05 41 06 01 00 20 01 12 02 04 02 58 

18 88 49.5 N 3 33.0 165 58.1 9.7 S20 19.6 1.9 56.2 S 10 05 18 05 43 06 04 00 04 00 56 01 51 02 46 
19 103 49.7 33.9 180 26.8 9.6 20 17.7 2.1 56.2 20 05 19 05 44 06 06 24 40 00 40 01 36 02 34 
20 118 49.8 34.9 194 55.4 9.6 20 15.6 2.2 56.3 30 05 18 05 45 06 09 24 21 00 21 01 19 02 19 
21 133 50.0 .. 35.9 209 24.0 9.5 20 13.4 2.3 56.3 35 05 16 05 46 06 11 24 10 00 10 01 09 02 11 
22 148 50.2 36.9 223 52.5 9.6 20 11.1 2.3 56.3 40 05 14 05 46 06 13 23 58 24 57 00 57 02 02 
23 163 50.4 37.8 238 21.1 9.5 20 08.8 2.5 56.4 45 05 12 05 46 06 15 23 43 24 44 00 44 01 50 30: 178 50.6 N 3 38.8 252 49.6 9.5 S20 06.3 2.7 56.4 s 50 05 07 05 45 06 17 23 25 24 27 00 27 01 37 

193 50.8 39.8 267 18.l 9.5 20 03.6 2.7 56.4 52 05 05 05 45 06 18 23 16 24 20 00 20 01 31 
02 208 51.0 40.7 281 46.6 9.4 20 00.9 2.8 56.5 54 05 03 05 44 06 20 23 07 24 11 00 11 01 24 
03 223 51.2 .. 41.7 296 15.0 9.4 19 58.1 3.0 56.5 56 05 00 05 44 06 21 22 56 24 01 00 01 01 16 
04 238 51.3 42.7 310 43.4 9.5 19 55.1 3.0 56.5 58 04 57 05 43 06 22 22 43 23 50 25 07 01 07 
05 253 51.5 43.7 325 11.9 9.3 19 52.1 3.2 56.6 S 60 04 54 05 42 06 24 22 29 23 38 24 57 00 57 

06 268 51.7 N 3 44.6 339 40.2 9.4 S19 48.9 3.3 56.6 Twilight Moonaet 
07 283 51.9 45.6 354 08.6 9.3 19 45.6 3.4 56.6 lat. Sunaet 
08 298 52.1 46.6 8 36.9 9.3 19 42.2 3.5 56.7 Civil Naut. 29 30 31 1 

M 09 313 52.3 .. 47.5 23 05.2 9.3 19 38.7 3.6 56.7 
0 10 328 52.5 48.5 37 33.5 9.3 19 35.1 3.8 56.8 . h m h m h m h m h m h "' h m 

N 11 343 52.7 49.5 52 01.8 9.3 19 31.3 3.8 56.8 N 72 19 05 20 19 22 16 - - 08 51 11 47 

D 12 358 52.9 N 3 50.5 66 30.1 9.2 S19 27.5 4.0 56.8 N 70 18 58 20 04 21 37 - 07 57 10 17 12 19 
A 13 13 53.0 51.4 80 58.3 9.2 19 23.5 4.0 56.9 68 18 53 19 52 21 12 07 59 09 17 10 56 12 42 
y 14 28 53.2 52.4 95 26.5 9.2 19 19.5 4.2 56.9 66 18 48 19 42 20 52 08 46 09 55 11 22 13 00 

15 43 53.4 .. 53.4 109 54.7 9.2 19 15.3 4.3 56.9 64 18 45 19 34 20 37 09 16 10 22 11 43 13 14 
16 58 53.6 54.3 124 22.9 9.2 19 11.0 4.4 57.0 62 18 41 19 27 20 25 09 38 10 42 12 00 13 26 
17 73 53.8 55.3 138 51.1 9.1 19 06.6 4.6 57.0 60 18 39 19 21 20 14 09 56 10 59 12 13 13 36 

18 88 54.0 N 3 56.3 153 19.2 9.2 S19 02.0 4.6 57.1 N 58 18 36 19 16 20 06 10 12 11 13 12 25 13 45 
19 103 54.2 57.3 167 47.4 9.1 18 57.4 4.7 57.1 56 18 34 19 12 19 58 10 25 11 25 12 35 13 53 
20 118 54.4 58.2 182 15.5 9.l 18 52.7 4.9 57.1 54 18 32 19 08 19 51 10 36 11 36 12 44 14 00 
21 133 54.5 3 59.2 196 43.6 9.1 18 47.8 5.0 57.2 52 18 30 19 04 19 46 10 46 11 45 12 52 14 06 
22 148 54.7 4 00.2 211 11.7 9.1 18 42.8 5.0 57.2 50 18 28 19 01 19 40 10 55 11 53 12 59 14 12 
23 163 54.9 01.1 225 39.8 9.0 18 37.8 5.2 57.2 45 18 25 18 55 19 30 11 13 12 11 13 15 14 24 

31~ 178 55.1 N 4 02.1 240 07.8 9.1 S18 32.6 5.3 57.3 N 40 18 22 18 49 19 22 11 29 12 25 13 27 14 34 
193 55.3 03.1 254 35.9 9.0 18 27.3 5.5 57.3 35 18 20 18 45 19 15 11 42 12 38 13 38 14 42 

02 208 55.5 04.0 269 03.9 9.0 18 21.8 5.5 57.4 30 18 17 18 41 19 10 11 53 12 48 13 47 14 49 
03 223 55.7 .. 05.0 283 31.9 9.0 18 16.3 5.6 57.4 20 18 14 18 36 19 02 12 12 13 06 14 03 15 02 
04 238 55.9 06.0 297 59.9 9.0 18 10.7 5.8 57.4 N 10 18 11 18 32 18 56 12 29 13 22 14 17 15 13 
05 253 56.0 06.9 312 27.9 9.0 18 04.9 5.8 57.5 0 18 08 18 28 18 53 12 45 13 37 14 30 15 23 

06 268 56.2 N 4 07.9 326 55.9 9.0 S17 59.1 6.0 57.5 S 10 18 OS 18 26 18 50 13 00 13 52 14 43 15 33 
07 283 56.4 08.9 341 23.9 9.0 17 53.1 6.1 57.6 20 18 02 18 24 18 so 13 17 14 07 14 56 15 44 

T 
08 298 56.6 09.8 355 51.9 8.9 17 47.0 6.2 57.6 30 17 59 18 23 18 51 13 36 14 25 15 12 15 56 
09 313 56.8 .. 10.8 10 19.8 9.0 17 40.8 6.3 57.6 35 17 57 18 23 18 52 13 47 14 36 15 21 16 04 u 10 328 57.0 11.8 24 47.8 8.9 17 34.5 6.4 57.7 40 17 56 18 23 18 54 14 00 14 47 15 31 16 11 

E 11 343 57.2 12.8 39 15.7 8.9 17 28.1 6.5 57.7 45 17 53 18 23 18 57 14 15 15 01 15 43 16 21 s 
12 358 57.4 N 4 13.7 53 43.6 9.0 517 21.6 S 50 D 6.6 57.8 17 51 18 23 19 00 14 33 l'> 18 15 58 16 32 

A 13 13 57.5 14.7 68 11.6 8.9 17 15.0 6.7 57.8 52 17 50 18 23 19 02 14 42 l', 26 16 04 16 37 
y 14 28 57.7 15.7 82 39.5 8.9 17 08.3 6.9 57.8 54 17 48 18 24 19 05 14 52 l!> 35 16 12 16 41 

15 43 57.9 .. 16.6 97 07.4 8.9 17 01.4 6.9 57.9 56 17 47 18 24 19 07 15 03 15 45 16 7.0 16 4'J 
16 58 58.1 17.6 111 35.3 8.9 16 54.5 7.1 57.9 58 17 45 18 24 19 10 15 15 15 57 16 29 16 56 
17 73 58.3 18.6 126 03.2 8.9 16 47.4 7.1 57.9 S 60 17 44 18 25 19 1) 15 30 16 10 16 40 17 04 
18 88 58.5 N 4 19.5 140 31.1 8.8 S16 40.3 7.3 58.0 SUN MOON 19 103 58.7 20.5 154 58.9 8.9 16 33.0 7.4 58.0 
20 118 58.8 21.5 169 26.8 8.9 16 25.6 7.S 58.l Day 

Eqn. of Time Mer. Mer. Pass. 
Phaae 

21 133 59.0 .. 22.4 183 54.7 8.8 16 18.1 7.6 58.1 oo• 12• Paaa. Upper lower 
Ag, 

22 148 59.2 23.4 198 22.5 8.9 16 10.5 7.6 58.1 m • m • h "' h m h .. d 

23 163 59.4 24.4 212 50.4 8.8 16 02.9 7.8 58.2 29 04 56 04 47 12 05 06 32 18 58 23 
30 04 38 04 29 12 04 07 24 19 51 24 (9 

S.D. 16.0 d 1.0 s.o. 15.3 15.S 15.7 31 04 20 04 11 12 04 08 17 20 44 25 
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ARIES VENUS -3.5 MARS +1.4 JUPITER -2.0 SATURN +0.7 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Norn• S.H.A. Dec. 
d h . ' . ' . ' . ' . ' . ' . . , . , . , . , 1: 189 15.9 179 58.3 N 2 33.l 178 24.7 N 3 57.0 4 16.7 S O 25.4 2 39.0 N O 01.9 Acamor 315 37.3 S40 23.1 

204 18.4 194 58.0 34.4 193 25.4 57.8 19 19.4 25.3 17 41.7 02.0 Achernar 335 45.6 S57 20.l 
02 219 20.8 209 57.6 35.6 208 26.1 58.6 34 22.2 25.2 32 44.3 02.0 Acrux 173 36.l S62 59.7 
03 234 23.3 224 57.2 .. 36.9 223 26.8 3 59.3 49 25.0 .. 25.1 47 47.0 .. 02.1 Adhara 255 31.8 S28 57.1 
04 249 25.8 239 56.8 38.l 238 27.5 4 00.1 64 27.7 24.9 62 49.6 02.2 Aldebaran 291 17.8 N16 28.2 
05 264 28.2 254 56.4 39.4 253 28.2 00.9 79 30.5 24.8 77 52.3 02.3 
06 279 30.7 269 56.1 N 2 40.6 268 28.9 N 4 01.6 94 33.2 S O 24.7 92 54.9 N O 02.4 Alioth 166 41.6 N56 03.7 

w 07 294 33.2 284 55.7 41.9 283 29.6 02.4 109 36.0 24.6 107 57.5 02.4 Alkaid 153 17.8 N49 24.4 
E 08 309 35.6 299 55.3 43.2 298 30.3 03.2 124 38.7 24.4 123 00.2 02.5 Al No'ir 28 14.8 S47 03.1 
D 09 324 38.l 314 54.9 .. 44.4 313 31.0 .. 04.0 139 41.5 .. 24.3 138 02.8 . . 02.6 Alnilam 276 11.4 S 1 13.0 

N 
10 339 40.6 . 329 54.6 45.7 328 31.7 04.7 154 44.3 24.2 153 05.5 02.7 Alphard 218 20.0 S 8 34.8 
11 354 43.0 344 54.2 46.9 343 32.4 05.5 169 47.0 24.1 168 08.1 02.7 

E 12 359 53.8 N 2 48.2 358 33.l N 4 06.3 s 9 45.5 184 49.8 S O 23.9 183 10.8 N O 02.8 Alphecca 126 31.5 N26 46.5 
D 13 24 48.0 14 53.4 49.4 13 33.8 07.0 199 52.5 23.8 198 13.4 02.9 Alpheratz 358 09.3 N28 59.0 
A 14 39 50.4 29 53.0 50.7 28 34.5 07.8 214 55.3 23.7 213 16.0 03.0 Altair 62 32.3 N 8 48.9 
y 15 54 52.9 44 52.7 .. 51.9 43 35.2 .. 08.6 229 58.0 .. 23.6 228 18.7 . . 03.0 Ankoo 353 40.3 S42 24.6 

16 69 55.3 59 52.3 53.2 58 35.9 09.4 245 00.8 23.4 243 21.3 03.1 Antares 112 56.2 S26 23.4 
17 84 57.8 74 51.9 54.4 73 36.6 10.1 260 03.6 23.3 258 24.0 03.2 
18 100 00.3 89 51.5 N 2 55.7 88 37.3 N 4 10.9 275 06.3 S O 23.2 273 26.6 N O 03.3 Arcturus 146 17.8 Nl9 16.7 
19 115 02.7 104 51.1 56.9 103 38.0 11.7 290 09.1 23.1 288 29.2 03.4 Atria 108 19.9 S68 59.4 
20 130 05.2 119 50.8 58.2 118 38.7 12.4 305 11.8 22.9 303 31.9 03.4 Avior 234 27.8 S59 27.3 
21 145 07.7 134 50.4 2 59.4 133 39.4 .. 13.2 320 14.6 .. 22.8 318 34.5 .. 03.5 Bellatrix 278 58.5 N 6 19.8 
22 160 10.1 149 50.0 3 00.7 148 40.l 14.0 335 17.3 22.7 333 37.2 03.6 Betelgeuse 271 28.0 N 7 24.1 
23 175 12.6 164 49.6 01.9 163 40.8 14.7 350 20.1 22.6 348 39.8 03.7 

200 190 15.1 179 49.2 N 3 03.2 178 41.5 N 4 15.5 5 22.9 S O 22.4 3 42.5 N O 03.7 Conopu1 264 07.1 S52 41.5 
01 205 17.5 194 48.9 04.4 193 42.2 16.3 20 25.6 22.3 18 45.1 03.8 Capello 281 11.0 N45 58.8 
02 220 20.0 209 48.5 05.7 208 42.9 17.1 35 28.4 22.2 33 47.7 03.9 Deneb 49 48.4 N45 12.5 
03 235 22.5 224 48.1 .. 06.9 223 43.6 .. 17.8 50 31.1 .. 22.1 48 50.4 .. 04.0 Denebola 182 58.4 Nl4 40.6 
04 250 24.9 239 47.7 08.2 238 44.3 18.6 65 33.9 21.9 63 53.0 04.0 Diphdo 349 20.8 S18 05.6 
05 265 27.4 254 47.3 09.4 253 45.0 19.4 80 36.6 21.8 78 55.7 04.1 
06 280 29.8 269 46.9 N 3 10.7 268 45.7 N 4 20.1 95 39.4 S O 21.7 93 58.3 N O 04.2 Dubhe 194 21.l N61 51.3 
07 295 32.3 284 46.6 11.9 283 46.4 20.9 110 42.2 21.6 109 01.0 04.3 Elnath 278 43.8 N28 35.5 

T 08 310 34.8 299 46.2 13.2 298 47.1 21.7 125 44.9 21.4 124 03.6 04.3 Eltanin 90 57.4 N51 29.2 
H 09 325 37.2 314 45.8 .. 14.4 313 47.8 .. 22.4 140 47.7 .. 21.3 139 06.2 .. 04.4 Enif 34 11.5 N 9 47.1 
u 10 340 39.7 329 45.4 15.7 328 48.5 23.2 155 50.4 21.2 154 08.9 04.5 Fomalhaut 15 51.3 S29 43.4 
R 11 355 42.2 344 45.0 16.9 343 49.2 24.0 170 53.2 21.1 169 11.5 04.6 
s 12 10 44.6 359 44.7 N 3 18.2 358 49.9 N 4 24.7 185 55.9 S O 20.9 184 14.2 N O 04.7 Gacrux 172 27.8 S57 00.5 
D 13 25 47.1 14 44.3 19.4 13 50.6 25.5 200 58.7 20.8 199 16.8 04.7 Gienah 176 17.3 S17 26.3 
A 14 40 49.6 29 43.9 20.7 28 51.3 26.3 216 01.4 20.7 214 19.4 04.8 Hodor 149 22.2 S60 16.9 
y 15 55 52.0 44 43.5 .. 21.9 43 52.0 .. 27.l 231 04.2 .. 20.6 229 22.1 .. 04.9 Hamal 328 28.8 N23 22.3 

16 70 54.5 59 43.l 23.2 58 52.7 27.8 246 07.0 20.4 244 24.7 05.0 Kaus Aust. 84 16.3 S34 23.5 
17 85 56.9 74 42.8 24.4 73 53.4 28.6 261 09.7 20.3 259 27.4 05.0 
18 100 59.4 89 42.4 N 3 25.7 88 54.1 N 4 29.4 276 12.5 S O 20.2 274 30.0 N O 05.l Kochab 137 18.0 N74 13.9 
19 116 01.9 104 42.0 26.9 103 54.8 30.l 291 15.2 20.1 289 32.6 05.2 Markab 14 03.l N15 06.0 
20 131 04.3 119 41.6 28.1 118 55.5 30.9 306 18.0 19.9 304 35.3 05.3 Menkar 314 41.0 N 4 00.8 
21 146 06.8 134 41.2 .. 29.4 133 56.2 .. 31.7 321 20.7 .. 19.8 319 37.9 . . 05.3 Menkent 148 36.2 S36 16.6 
22 161 09.3 149 40.8 30.6 148 56.9 32.4 336 23.5 19.7 334 40.6 05.4 Miaplacidus 221 44.3 S69 38.7 
23 176 11.7 164 40.5 31.9 163 57.6 33.2 351 26.2 19.6 349 43.2 05.5 3: 191 14.2 179 40.1 N 3 33.l 178 58.3 N 4 34.0 6 29.0 S O 19.4 4 45.9 N O 05.6 Mirfak 309 16.0 N49 47.7 

206 16.7 194 39.7 34.4 193 59.0 34.7 21 31.8 19.3 19 48.5 05.6 Nunki 76 28.7 S26 19.2 
02 221 19.1 209 39.3 35.6 208 59.7 35.5 36 34.5 19.2 34 51.1 05.7 Peacock 53 58.l S56 47.6 
03 236 21.6 224 38.9 .. 36.9 224 00.4 .. 36.3 51 37.3 .. 19.1 49 53.8 . . 05.8 Pollux 243 57.7 N28 04.3 
04 251 24.1 239 38.6 38.1 239 01.1 37.0 66 40.0 18.9 64 56.4 05.9 Procyon 245 25.4 N 5 16.3 
05 266 26.5 254 38.2 39.4 254 01.8 37.8 81 42.8 18.8 79 59.1 06.0 
06 281 29.0 269 37.8 N 3 40.6 269 02.5 N 4 38.6 96 45.5 S O 18.7 95 01.7 N O 06.0 Rasalhague 96 29.2 Nl2 34.3 
07 296 31.4 284 37.4 41.9 284 03.2 39.3 111 48.3 18.6 110 04.3 06.1 Regulus 208 09.4 Nl2 03.5 
08 311 33.9 299 37.0 43.1 299 03.9 40.1 126 51.0 18.4 125 07.0 06.2 Rigel 281 35.8 S 8 13.6 

F 09 326 36.4 314 36.6 .. 44.4 314 04.6 .. 40.9 141 53.8 .. 18.3 140 09.6 .. 06.3 Rigil Kent. 140 24.8 S60 45.3 
R 10 341 38.8 329 36.3 45.6 329 05.3 41.6 156 56.6 18.2 155 12.3 06.3 Sabik 102 40.6 S15 42.1 
I 11 356 41.3 344 35.9 46.9 344 05.9 42.4 171 59.3 18.1 170 14.9 06.4 
D 12 11 43.8 359 35.5 N 3 48.1 359 06.6 N 4 43.2 187 02.1 S O 17.9 185 17.6 N O 06.5 Schedar 350 09.2 N56 25.9 
A 13 26 46.2 14 35.1 49.3 14 07.3 43.9 202 04.8 17.8 200 20.2 06.6 Shaula 96 55.1 S37 05.3 
y 14 41 48.7 29 34.7 50.6 29 08.0 44.7 217 07.6 17.7 215 22.8 06.6 Sirius 258 55.4 S16 41.7 

15 56 51.2 44 34.3 .. 51.8 44 08.7 .. 45.5 232 10.3 .. 17.6 230 25.5 .. 06.7 Spica 158 56.9 S11 03.8 
16 71 53.6 59 34.0 53.l 59 09.4 46.2 247 13.1 17.5 245 28.1 06.8 Suhoil 223 10.3 S43 21.6 
17 86 56.1 74 33.6 54.3 74 10.1 47.0 262 15.8 17.3 260 30.8 06.9 
18 101 58.6 89 33.2 N 3 55.6 89 10.8 N 4 47.8 277 18.6 S O 17.2 275 33.4 N O 06.9 Vega 80 55.6 N38 45.7 
19 117 01.0 104 32.8 56.8 104 11.5 48.5 292 21.3 17.1 290 36.0 07.0 Zuben'ubi 137 32.4 S15 57 .8 
20 132 03.5 119 32.4 58.1 119 12.2 49.3 307 24.1 17.0 305 38.7 07.1 S.H.A. Mer. Po1,1,. 
21 147 05.9 134 32.0 3 59.3 134 12.9 .. 50.1 322 26.8 .. 16.8 320 41.3 .. 07.2 . , h '" 22 162 08.4 149 31.6 4 00.6 149 13.6 50.8 337 29.6 16.7 335 44.0 07.2 Venus 349 34.2 12 01 
23 177 10.9 164 31.3 01.8 164 14.3 51.6 352 32.4 16.6 350 46.6 07.3 Mars 348 26.4 12 05 

h m Jupiter 175 07.8 23 34 
Mer Poss. 11 17. l V -0.4 d 1.2 V 0.7 d 0.8 V 2.8 d 0.l V 2.6 d 0.l Saturn 173 27.4 23 41 
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MOON Lat. Twilight Sunrise Maanri1e 

G.M.T.l-__ s_u_N __ -+--------------1--.+.:.;Nh:.:::O:.:::Ut.:.:.:-r--C;:;;hi"-v.:.:.ilm-+-h-m-t-h-'l"-m-r--h ;;;2_m-r--• ..;;3_m-r_h_4.;..m_ 
G.HA. Dec. G.HA. V Dec. d H.P. 

d h 1: 
02 
03 
04 
05 
06 

w 07 
E 08 

09 
D 10 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 2: 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
5 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 3: 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

0 / 0 / 

178 59.6 N 4 25.3 
193 59.8 26.3 
209 00.0 27.3 
224 00.1 · · 28.2 
239 00.3 29.2 
254 00.5 30.l 
269 00.7 N 4 31.1 
284 00.9 32.1 
299 01.1 33.0 
314 01.3 · · 34.0 
329 01.4 35.0 
344 01.6 35.9 
359 01.8 N 4 36.9 

14 02.0 37.9 
29 02.2 38.8 
44 02.4 · · 39.8 
59 02.6 40.8 
74 02.7 41.7 
89 02.9 N 4 42.7 

104 03.1 43.6 
119 03.3 44.6 
134 03.5 · · 45.6 
149 03.7 46.5 
164 03.9 47.5 
179 04.0 N 4 48.5 
194 04.2 49.4 
209 04.4 50.4 
224 04.6 · · 51.3 
239 04.8 52.3 
254 05.0 53.3 
269 05.2 N 4 54.2 
284 05.3 55.2 
299 05.5 56.2 
314 05.7 · · 57.l 
329 05.9 58.1 
344 06.l 4 59.0 
359 06.3 N 5 00.0 

14 06.4 01.0 
29 06.6 01.9 
44 06.8 .. · 02.9 
59 07.0 03.8 
74 07.2 04.8 
89 07.4 N 5 05.8 

104 07.6 06.7 
119 07.7 07.7 
134 07.9 · · 08.6 
149 08.l 09.6 
164 08.3 10.6 
179 08.5 N 5 11.5 
194 08. 7 12.5 
209 08.8 13.4 
224 09.0 · · 14.4 
239 09.2 15.3 
254 09.4 16.3 
269 09.6 N 5 17.3 
284 09.8 18.2 
299 09.9 19.2 
314 10.l · • 20.1 
329 10.3 21.l 
344 10.5 22.1 
359 10.7 N 5 23.0 

14 10.9 24.0 
29 11.0 24.9 
44 11.2 · · 25.9 
59 11.4 26.8 
74 11.6 27.8 
89 11.8 N 5 28.7 

104 11.9 29.7 
119 12.l 30.7 
134 12.3 · · 31.6 
149 12.5 32.6 
164 12.7 33.S 

S.D. 16.0 d 1.0 

227 18.2 
241 46.1 
256 13.9 
270 41.8 
285 09.6 
299 37.4 
314 05.2 
328 33.1 
343 00.9 
357 28.7 

11 56.5 
26 24.3 

40 52.1 
55 19.9 
69 47.7 
84 15.5 
98 43.3 

113 11.1 
127 38.9 
142 06.7 
156 34.4 
171 02.2 
185 30.0 
199 57.8 
214 25.6 
228 53.3 
243 21.1 
257 48.9 
272 16.6 
286 44.4 

301 12.2 
315 39.9 
330 07.7 
344 35.4 
359 03.2 

13 30.9 
27 58.7 
42 26.4 
56 54.2 
71 21.9 
85 49.6 

100 17.4 
114 45.1 
129 12.8 
143 40.5 
158 08.2 
172 35.9 
187 03.6 

201 31.3 
215 59.0 
230 26.7 
244 54.4 
259 22.1 
273 49.7 
288 17.4 
302 45.l 
317 12.7 
331 40.3 
346 08.0 

0 35.6 
15 03.2 
29 30.8 
43 58.4 
58 26.0 
72 53.6 
87 21.1 

101 48.7 
116 16.2 
130 43.7 
145 11.3 
159 38.8 
174 06.3 

S.D. 

, 0 , ' , 
N 72 01 27 03 36 04 51 06 51 06 29 06 13 06 00 

8.9 S15 55.1 7.9 58.2 
8.8 15 47.2 a.o 58.3 
8.9 15 39.2 8.1 58.3 
8.8 15 31.1 8.2 58.3 
8.8 15 22.9 8.3 58.4 
8.8 15 14.6 8.4 58.4 
8.9 S15 06.2 8.6 58.5 
8.8 14 57 .6 8.6 58.5 
8.8 14 49.0 8.7 58.5 
8.8 14 40.3 8.8 58.6 
8.8 14 31.5 8.9 58.6 
8.8 14 22.6 9.0 58.7 

N 70 02 14 03 53 04 59 06 18 06 10 06 04 05 58 
68 02 43 04 06 05 06 05 53 05 55 05 56 05 56 
66 03 05 04 17 05 11 05 35 05 43 05 49 05 54 
64 03 21 04 26 05 15 05 19 05 33 05 44 05 53 
62 03 35 04 33 05 19 05 06 05 24 05 39 05 52 
60 03 46 04 40 05 23 04 55 05 17 05 35 05 51 

N 58 03 56 04 45 05 26 04 46 05 10 05 31 05 50 
56 04 04 04 50 05 28 04 38 05 04 05 27 05 49 
54 04 11 04 55 05 31 04 30 04 59 05 24 05 48 
52 04 17 04 59 05 33 04 23 04 54 05 22 05 48 
SO 04 23 05 02 05 35 04 17 04 50 05 19 05 47 
45 04 34 05 10 05 39 04 04 04 40 05 14 05 46 

8.8 S14 13.6 9.1 58.7 
8.8 14 04.5 9.1 58.7 
8.8 13 55.4 9.3 58.8 
8.8 13 46.1 9.4 58.8 
8.8 13 36.7 9.5 58.9 
8.8 13 27.2 9.6 58.9 
8.8 S13 17.6 9.6 58.9 
8.7 13 08.0 9.8 59.0 
8.8 12 58.2 9.8 59.0 
8.8 12 48.4 9.9 59.1 
8.8 12 38.5 10.0 59.l 
8.8 12 28.5 10.l 59.1 

N 40 04 43 05 15 05 43 03 53 04 32 05 09 05 44 
35 04 50 05 20 05 46 03 44 04 25 05 05 05 43 
30 04 56 05 24 05 48 03 36 04 19 05 01 05 43 
20 05 05 05 31 05 53 03 22 04 09 04 55 05 41 

N 10 05 11 05 36 05 57 03 09 04 00 04 50 05 40 
0 05 15 05 40 06 00 02 58 03 51 04 45 05 39 

S 10 05 18 05 43 06 04 02 46 03 43 04 40 05 38 
20 05 20 05 45 06 07 02 34 03 33 04 34 05 36 
30 05 20 05 47 06 11 02 19 03 23 04 28 05 35 
35 05 19 05 48 06 13 02 11 03 17 04 25 05 34 
40 05 17 05 49 06 16 02 02 03 10 04 20 05 33 
45 05 15 05 49 06 19 01 50 03 02 04 16 05 32 

8.7 S12 18.4 10.2 59.2 
8.8 12 08.2 10.3 59.2 
8.8 11 57.9 10.4 59.2 
8.7 11 47.5 10.4 59.3 
8.8 11 37.l 10.6 59.3 
8.8 11 26.S 10.6 59.4 

S SO 05 12 05 SO 06 22 01 37 02 52 04 10 05 31 
52 05 11 05 50 06 23 01 31 02 47 04 08 05 30 
54 05 09 05 50 06 25 01 24 02 42 04 OS 05 30 
56 05 07 OS 50 06 27 01 16 02 37 04 01 05 29 
58 05 04 05 50 06 29 01 07 02 30 03 58 OS 28 

S 60 05 01 05 50 06 31 00 57 02 23 03 54 05 28 
8.7 S11 15.9 10.7 59.4 1---&-----&---T-w_i,1.lig_h_t_--1, __ __. __ Moo_L.n-,e-t---'----

8.8 11 05.2 10.7 59.4 Lat. Sunset 
8.7 10 54.5 10.9 59.5 1--+--4--c"-·i.;;,v.;;,il..,....;N"-a"-u;:..;t:;... ,.___l;;._-,-_;;;.2......,,..........;;3_T-_4;__ 
8.8 10 43.6 10.9 59.5 
8.7 10 32.7 11.0 59.5 • h m h m 

8.8 10 21.7 11.1 59.6 N 72 19 19 20 36 
8.7 S10 10.6 11.2 59.6 N 70 19 11 20 18 
8.8 9 59.4 11.2 59.6 68 19 04 20 04 
8.7 9 48.2 11.3 59.7 66 18 58 19 53 
8.7 9 36.9 11.4 59.7 64 18 54 19 44 
8.8 9 25.5 11.4 59.7 62 18 49 19 36 
8.7 9 14.l 11.6 59.8 60 18 46 19 29 
8.7 S 9 02.5 11.6 59.8 N 58 18 43 19 23 
8.7 8 50.9 11.6 59.9 56 18 40 19 18 
8.7 8 39.3 11.7 59.9 54 18 38 19 14 
8.7 8 27.6 11.a 59.9 52 10 35 19 10 
8.7 8 15.8 11.9 59.9 50 18 33 19 06 
8.7 8 03.9 11.9 60.0 45 18 29 18 59 

8.7 S 7 52.0 12.0 60.0 N 40 18 25 18 52 
8.7 7 40.0 12.0 60.0 35 18 22 18 47 
8.7 7 28.0 12.1 60.1 30 18 19 18 43 
8.7 7 15.9 12.2 60.1 20 18 15 18 37 
8.6 7 03.7 12.2 60.1 N 10 18 11 18 32 
8.7 6 51.5 12.2 60.2 0 18 07 18 28 
8.7 S 6 39.3 12.3 60.2 S 10 18 03 18 24 
8.6 6 27 .o 12.4 60.2 20 18 00 18 22 
8.6 6 14.6 12.4 60.3 30 17 56 18 19 
8.7 6 02.2 12.5 60.3 35 17 53 18 19 
8.6 5 49.7 12.5 60.3 40 17 51 18 18 
8.6 5 37.2 12.6 60.3 45 17 48 18 17 
8.6 S 5 24.6 12.6 60.4 S SO 17 44 18 17 
8.6 5 12.0 12.7 60.4 52 17 43 18 16 
8.6 4 59.3 12.7 60.4 54 17 41 18 16 
8.6 4 46.6 12.7 60.5 56 17 39 18 16 
8.5 4 33.9 12.8 60.5 58 17 37 18 16 
8.6 4 21.1 12.a 60.5 s 60 11 35 18 16 

h ffl 

22 54 

22 00 
21 29 
21 06 
20 49 
20 35 
20 23 
20 14 
20 05 
19 58 
19 51 
19 46 
19 34 

19 25 
19 18 
19 12 
19 03 
18 56 
18 52 
18 49 
18 47 
18 47 
18 48 
18 49 
18 51 
18 54 
18 55 
18 57 
18 59 
19 02 
19 04 

h m 

11 47 

12 19 
12 42 
13 00 
13 14 
13 26 
13 36 
13 45 
13 53 
14 00 
14 06 
14 12 
14 24 

14 34 
14 42 
14 49 
15 02 
15 13 
15 23 
15 33 
15 44 
15 56 
16 04 
16 11 
16 21 

16 32 
16 37 
16 43 
16 49 
16 56 
17 04 

h m 
14 02 

14 18 
14 31 
14 42 
14 51 
14 59 
15 05 
15 11 
15 16 
15 21 
15 25 
15 28 
15 36 
15 43 
15 49 
15 54 
16 02 
16 10 
16 17 
16 24 
16 31 
16 39 
16 44 
16 49 
16 55 
17 03 
17 06 
17 10 
17 14 
17 18 
17 23 

h m 

16 10 

16 17 
16 23 
16 27 
16 31 
16 35 
16 38 
16 40 
16 42 
16 45 
16 46 
16 48 
16 52 
16 55 
16 57 
17 00 
17 04 
17 07 
17 10 
17 13 
17 17 
17 20 
17 23 
17 25 
17 28 
17 31 
17 32 
17 34 
17 36 
17 38 
17 40 

h m 

18 18 

18 16 
18 15 
18 14 
18 13 
18 13 
18 12 
18 11 
18 11 
18 11 
18 10 
18 10 
18 09 
18 08 
18 08 
18 07 
18 06 
18 05 
18 04 
18 04 
18 03 
18 02 
18 01 
18 00 
17 59 
17 59 
17 58 
17 58 
17 57 
17 56 
17 56 

8.5 S 4 08.3 12.9 60.5 .__..._ __ .,__S_U_N-L----&,---"--M-OO"--N--L---

8.5 3 55.4 12.9 60.6 Eqn. of Time 
a.6 3 42.s 12.9 60.6 Dav 

00
• 

12
• 

8.5 3 29.6 12.9 60.6 
8.5 3 16.7 13.0 60.6 
8.4 3 03.7 13.0 60.7 

16.0 16.2 16.4 

ffl I 

1 04 02 
2 03 44 
3 03 26 

ffl I 

03 53 
03 35 
03 18 

Mer. 
Pass. 

h "' 
12 04 
12 \04 
12 03 

Mer. Pass. 
Upper Lawer Ag• 

h "' 
09 10 
10 04 
10 58 

h "' d 

21 37 26 
22 31 27 
23 24 28 

Phase 

(I 
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ARIES VENUS -3.5 MARS +1.4 JUPITER -2.0 SATURN +0.7 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.HA. Dec. G.H.A. Dec. G.HA. Dec. Nome S.HA. Dec. 
d h . ' . ' . ' . ' . ' . ' . ' . ' . ' . ' . ' 400 192 13.3 179 30.9 N 4 03.0 179 15.0 N 4 52.4 7 35.l S O 16.5 5 49.2 N O 07.4 Acomor 315 37.3 S40 23.1 

01 207 15.8 194 30.5 04.3 194 15.7 53.l 22 37.9 16.3 20 51.9 07.5 Achernar 335 45.6 S57 20.l 
02 222 18.3 209 30.1 05.5 209 16.4 53.9 37 40.6 16.2 35 54.5 07.5 Acrux 173 36.l S62 59.7 
03 237 20.7 224 29.7 .. 06.8 224 17.l .. 54.6 52 43.4 . . 16.l 50 57.2 .. 07.6 Adhara 255 31.8 S28 57.l 
04 252 23.2 239 29.3 08.0 239 17.8 55.4 67 46.l 16.0 65 59.8 07.7 Aldebaran 291 17.8 Nl6 28.2 
05 267 25.7 254 29.0 09.3 254 18.5 56.2 82 48.9 15.9 81 02.4 07.8 
06 282 28.l 269 28.6 N 4 10.5 269 19.2 N 4 56.9 97 51.6 S O 15.7 96 05.l N O 07.8 Alioth 166 41.6 N56 03.7 
07 297 30.6 284 28.2 11.7 284 19.9 51.1 112 54.4 15.6 111 07.7 07.9 Alkaid 153 17.8 N49 24.4 

s 08 312 33.0 299 27.8 13.0 299 20.6 58.5 127 57.l 15.5 126 10.4 08.0 Al No'ir 28 14.8 S47 03.l 
A 09 327 35.5 314 27.4 .. 14.2 314 21.3 4 59.2 142 59.9 .. 15.4 141 13.0 .. 08.l Alnilam 276 11.4 S l 13.0 
T 10 342 38.0 329 27.0 15.5 329 22.0 5 00.0 158 02.6 15.2 156 15.6 08.1 Alphard 218 20.0 S 8 34.8 
u 11 357 40.4 344 26.6 16.7 344 22.7 00.8 173 05.4 15.l 171 18.3 08.2 
R 12 12 42.9 359 26.3 N 4 18.0 359 23.4 N 5 01.5 188 08.l S O 15.0 186 20.9 N O 08.3 Alphecca 126 31.5 N26 46.5 
D 13 27 45.4 14 25.9 19.2 14 24.l 02.3 203 10.9 14.9 201 23.6 08.4 Alpheratz 358 09.3 N28 59.0 
A 14 42 47.8 29 25.5 20.4 29 24.8 03.l 218 13.7 14.7 216 26.2 08.4 Altair 62 32.2 N 8 48.9 
y 15 57 50.3 44 25.l .. 21.7 44 25.5 .. 03.8 233 16.4 . . 14.6 231 28.8 .. 08.5 Ankoo 353 40.3 S42 24.6 

16 · 72 52.8 59 24.7 22.9 59 26.2 04.6 248 19.2 14.5 246 31.5 08.6 Antares 112 56.2 S26 23.4 
17 87 55.2 74 24.3 24.2 74 26.9 05.3 263 21.9 14.4 261 34.l 08.7 
18 102 57.7 89 23.9 N 4 25.4 89 27.6 N 5 06.l 278 24.7 S O 14.3 276 36.8 N O 08.8 Arcturus 146 17.8 Nl9 16.7 
19 118 00.2 104 23.5 26.7 104 28.3 06.9 293 27.4 14.l 291 39.4 08.8 Atria 108 19.8 S68 59.4 
20 133 02.6 119 23.2 27.9 119 29.0 07.6 308 30.2 14.0 306 42.l 08.9 Avior 234 27.9 S59 27.3 
21 148 05.1 134 22.8 .. 29.l 134 29.7 .. 08.4 323 32.9 .. 13.9 321 44.7 .. 09.0 Bellatrix 278 58.5 N 6 19.8 
22 163 07.5 149 22.4 30.4 149 30.4 09.2 338 35.7 13.8 336 47.3 09.1 Betelgeuse 271 28.0 N 7 24.l 
23 178 10.0 164 22.0 31.6 164 31.1 09.9 353 38.4 13.6 351 50.0 09.1 

500 193 12.5 179 21.6 N 4 32.9 179 31.8 N 5 10.7 8 41.2 S O 13.5 6 52.6 N O 09.2 Canopus 264 07.1 S52 41.5 
01 208 14.9 194 21.2 34.1 194 32.5 11.4 23 43.9 13.4 21 55.3 09.3 Capello 281 11.0 N45 58.8 
02 223 17.4 209 20.8 35.3 209 33.2 12.2 '38 46.7 13.3 36 57.9 09.4 Deneb 49 48.4 N45 12.5 
03 238 19.9 224 20.4 .. 36.6 224 33.9 .. 13.0 53 49.4 .. 13.2 52 00.5 . . 09.4 Denebola 182 58.4 Nl4 40.6 
04 253 22.3 239 20.1 37.8 239 34.6 13.7 68 52.2 13.0 67 03.2 09.5 Diphdo 349 20.8 S18 05.6 
05 268 24.8 254 19.7 39.1 254 35.3 14.5 83 54.9 12.9 82 05.8 09.6 
06 283 27.3 269 19.3 N 4 40.3 269 36.0 N 5 15.3 98 57.7 S O 12.8 97 08.5 N O 09.7 Dubhe 194 21.1 N61 51.3 
07 298 29.7 284 18.9 41.5 284 36.7 16.0 114 00.4 12.7 112 11.1 09.7 Elnath 278 43.8 N28 35.5 
08 313 32.2 299 18.5 42.8 299 37.4 16.8 129 03.2 12.5 127 13.7 09.8 Eltanin 90 57.4 N51 29.2 

s 09 328 34.7 314 18.l .. 44.0 314 38.l .. 17.5 144 05.9 .. 12.4 142 16.4 .. 09.9 Enif 34 11.4 N 9 47.l 
u 10 343 37.l 329 17.7 45.3 329 38.8 18.3 159 08.7 12.3 157 19.0 10.0 Fomalhaut 15 51.3 S29 43.4 
N 11 358 39.6 344 17.3 46.5 344 39.5 19.l 174 11.4 12.2 172 21.6 10.0 
D 12 13 42.0 359 17.0 N 4 47.7 359 40.2 N 5 19.8 189 14.2 S O 12.l 187 24.3 N O 10.l Gacrux 172 27.8 S57 00.5 
A 13 28 44.5 14 16.6 49.0 14 40.9 20.6 204 16.9 11.9 202 26.9 10.2 Gienah 176 17.3 S17 26.3 
y 14 43 47.0 29 16.2 50.2 29 41.6 21.3 219 19.7 11.8 217 29.6 10.3 Hodor 149 22.2 S60 16.9 

15 58 49.4 44 15.8 .. 51.5 44 42.3 .. 22.1 234 22.4 .. 11.7 232 32.2 . . 10.3 Hamal 328 28.9 N23 22.2 
16 73 51.9 59 15.4 52.7 59 43.0 22.9 249 25.2 11.6 247 34.8 10.4 Kaus Aust. 84 16.3 S34 23.5 
17 88 54.4 74 15.0 53.9 74 43.7 23.6 264 27.9 11.5 262 37.5 10.5 
18 103 56.8 89 14.6 N 4 55.2 89 44.4 N 5 24.4 279 30.7 S O 11.3 277 40.l N O 10.5 Kochab 137 18.0 N74 13.9 
19 118 59.3 104 14.2 56.4 104 45.l 25.l 294 33.4 11.2 292 42.8 10.6 Markab 14 03.l Nl5 06.0 
20 134 01.8 119 13.8 57.6 119 45.8 25.9 309 36.2 11.1 307 45.4 10.7 Menkar 314 41.0 N 4 00.8 
21 149 04.2 134 13.4 4 58.9 134 46.5 .. 26.7 324 38.9 .. 11.0 322 48.0 .. 10.8 Menkent 148 36.2 S36 16.6 
22 164 06.7 149 13.l 5 00.1 149 47.2 27.4 339 41.7 10.8 337 50.7 10.8 Miaplacidus 221 44.4 S69 38.7 
23 179 09.l 164 12.7 01.4 164 47.9 28.2 354 44.4 10.7 352 53.3 10.9 

600 194 11.6 179 12.3 N 5 02.6 179 48.6 N 5 28.9 9 47.2 S O 10.6 7 56.0 N O 11.0 Mirfak 309 16.0 N49 47.7 
01 209 14.1 194 11.9 03.8 194 49.3 29.7 24 49.9 10.5 22 58.6 11.1 Nunki 76 28.7 S26 19.2 
02 224 16.5 209 11.5 05.l 209 50.0 30.5 39 52.7 10.4 38 01.2 11.l Peacock 53 58.0 S56 47 .6 
03 239 19.0 224 11.l .. 06.3 224 50.7 .. 31.2 54 55.4 .. 10.2 53 03.9 . . 11.2 Pollux 243 57.7 N28 04.3 
04 254 21.5 239 10.7 07.5 239 51.4 32.0 69 58.2 10.l 68 06.5 11.3 Procyon 245 25.4 N 5 16.3 
05 269 23.9 254 10.3 08.8 254 52.l 32.7 85 00.9 10.0 83 09.2 11.4 
06 284 26.4 269 09.9 N 5 10.0 269 52.8 N 5 33.5 100 03.7 S O 09.9 98 11.8 N O 11.4 Rasalhague 96 29.l Nl2 34.3 
07 299 28.9 284 09.5 11.2 284 53.4 34.3 115 06.4 09.8 113 14.4 11.5 Regulus 208 09.4 Nl2 03.5 
08 314 31.3 299 09.l 12.5 299 54.l 35.0 130 09.2 09.6 128 17.1 11.6 Rigel 281 35.8 S 8 13.6 

M 09 329 33.8 314 08.8 .. 13.7 314 54.8 .. 35.8 145 11.9 .. 09.5 143 19.7 . . 11.7 Rigil Kent. 140 24.8 S60 45.3 
0 10 344 36.3 329 08.4 14.9 329 55.5 36.5 160 14.7 09.4 158 22.4 11.7 Sabik 102 40.6 S15 42.1 
N 11 3r;9 38.7 344 08.0 l6.2 344 56.2 37.3 175 17.4 09.3 173 25.0 11.8 
0 12 14 41.2 359 07.6 N 5 17.4 359 56.9 N 5 38.0 190 20.2 S O 09.2 188 27.6 N o 11.9 Schedar 350 09.2 N56 25.9 
A 13 29 43.6 14 07.2 18.6 14 57.6 38.8 205 22.9 09.0 203 30.3 12.0 Shaula 96 55.1 S37 05.3 
y 14 44 46.1 29 06.8 19.9 29 58.3 39.6 220 25.7 08.9 218 32.9 12.0 Sirius 258 55.4 S16 41.7 

15 59 48.6 44 06.4 .. 21.1 44 59.0 .. 40.3 235 28.4 .. 08.8 233 35.5 . . 12.1 Spica 158 56.9 S11 03.8 
16 74 51.0 59 06.0 22.3 59 59.7 41.1 250 31.2 08.7 248 38.2 12.2 Suhail 223 10.3 S43 21.7 
17 89 53.5 74 05.6 23.6 75 00.4 41.8 265 33.9 08.6 263 40.8 12.3 

18 104 56.0 89 05.2 N 5 24.8 90 01.l N 5 42.6 280 36.7 S O 08.4 278 43.5 N O 12.3 Vega 80 55.5 N38 45.7 
19 119 58.4 104 04.8 26.0 105 01.8 43.3 295 39.4 08.3 293 46.l 12.4 Zuben'ubi 137 32.4 S15 57.8 
20 135 00.9 119 04.4 27.3 120 02.5 44.1 310 42.2 08.2 308 48.7 12.5 S.HA Mer. Pou. 
21 150 03.4 134 04.0 .. 28.5 135 03.2 .. 44.9 325 44.9 .. 08.l 323 51.4 .. 12.6 . ' h m 

22 165 05.8 149 03.6 29., 150 03.9 45.6 340 47.7 08.0 338 54.0 12.6 Venus 346 09.1 12 03 
23 180 08.3 164 03.2 31.0 165 04.6 46.4 355 50.4 07.8 353 56.7 12.7 Mars 346 19.3 12 01 

h m Jupiter 175 28.7 23 21 
Mer. Poss. 11 05.3 V -0.4 d l.2 V 0.7 d 0.8 V 2.8 d 0.1 V 2.6 d 0.1 Saturn 173 40.l 23 28 
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Twilight Moonrise 
SUN MOON Lot. Sunrise 4 5 6 7 

G.M.T.1--------1------------4---4....;.:N;::o;;..ut:.:.·...-....:C:::i..:.vi:.:.l-1----+-.....:..--...::;.---,r----=.....:..r-.....:-
d H.P. • h m h m h m h m h m h m h m 

d h 

4~ 
02 
03 
04 
05 
06 
07 

s 08 
A 09 
T 10 
u 11 
R 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 s: 
02 
03 
04 
05 
06 
07 
08 

s 09 
u 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 6: 
02 
03 
04 
05 
06 
07 
08 

M 09 
o 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

G.H.A. Dec. 
O / 0 / 

179 12.9 N 5 34.5 
194 13.0 35.4 
209 13.2 36.4 
224 13.4 · · 37 .3 
239 13.6 38.3 
254 13.8 39.3 
269 13.9 N 5 40.2 
284 14.1 41.2 
299 14.3 42.1 
314 14.5 · · 43.l 
329 14.7 44.0 
344 14.9 45.0 

359 15.0 N 5 45.9 
14 15.2 46.9 
29 15.4 47.8 
44 15.6 · · 48.8 
59 15.8 49.7 
74 15.9 50.7 
89 16.1 N 5 51.6 

104 16.3 52.6 
119 16.5 53.5 
134 16.7 · · 54.5 
149 16.8 55.4 
164 17.0 56.4 
179 17.2 N 5 57.3 
194 17.4 58.3 
209 17.6 5 59.2 
224 17.7 6 00.2 
239 17.9 01.l 
254 18.1 02.l 
269 18.3 N 6 03.0 
284 18.5 04.0 
299 18.6 04.9 
314 18.8 · · 05.9 
329 19.0 06.8 
344 19.2 07.8 
359 19.4 N 6 08.7 

14 19.5 09.7 
29 19.7 10.6 
44 19.9 · · 11.6 
59 20.l 12.5 
74 20.3 13.5 
89 20.4 N 6 14.4 

104 20.6 15.4 
119 20.8 16.3 
134 21.0 · · 17 .3 
149 21.2 18.2 
164 21.3 19.2 
179 21.5 N 6 20.1 
194 21.7 21.l 
209 21. 9 22.0 
224 22.0 · · 22.9 
239 22.2 23.9 
254 22.4 24.8 
269 22.6 N 6 25.8 
284 22.8 26.7 
299 22.9 27.7 
314 23.l · · 28.6 
329 23.3 29.6 
344 23.5 30.5 
359 23.6 N 6 31.4 

14 23.8 32.4 
29 24.0 33.3 
44 24.2 · · 34.3 
59 24.4 35.2 
74 24.5 36.2 
89 24.7 N 6 37.l 

104 24.9 38.0 
119 25.l 39.0 
134 25.2 · · 39.9 
149 25.4 40.9 
164 25.6 41.8 

S.D. 16.0 d o.9 

G.HA V Dec. 

188 33.7 8.5 S 2 50.7 13.l 60.7 
203 01.2 8.5 2 37 .6 13.l 60.7 
217 28.7 8.4 2 24.5 13.l 60.7 
231 56.l 8.4 2 11.4 13.l 60.7 
246 23.5 8.4 l 58.3 13.1 60.8 
260 50.9 8.4 1 45.2 13.2 60.8 
275 18.3 8.4 S 1 32.0 13.2 60.8 
289 45.7 8.4 1 18.8 13.2 60.8 
304 13.l 8.3 1 05.6 13.2 60.8 
318 40.4 8.3 0 52.4 13.2 60.9 
333 07.7 8.3 0 39.2 13.3 60.9 
347 35.0 8.3 0 25.9 13.2 60.9 

2 02.3 8.3 S O 12.7 13.3 60.9 
16 29.6 8.3 N O 00.6 13.2 60.9 
30 56.9 8.2 0 13.8 13.3 60.9 
45 24.1 8.2 0 27 .1 13.3 61.0 
59 51.3 8.2 0 40.4 13.3 61.0 
74 18.5 8.2 0 53.7 13.3 61.0 
88 45.7 8.1 N 1 07.0 13.2 61.0 

103 12.8 8.2 1 20.2 13.3 61.0 
117 40.0 8.1 1 33.5 13.3 61.0 
132 07.1 8.1 1 46.8 13.3 61.0 
146 34.2 8.0 2 00.1 13.2 61.0 
161 01.2 8.1 2 13.3 13.3 61.l 
175 28.3 8.0 N 2 26.6 13.2 61.1 
189 55.3 8.0 2 39.8 13.3 61.1 
204 22.3 8.0 2 53.1 13.2 61.1 
218 49.3 7.9 3 06.3 13.2 61.1 
233 16.2 7.9 3 19.5 13.2 61.1 
247 43.1 7.9 3 32.7 13.1 61.1 

N 72 00 18 03 16 04 35 06 00 
N 70 01 47 03 36 04 45 05 58 

68 02 23 03 52 04 53 05 56 
66 02 48 04 04 04 59 05 54 
64 03 07 04 14 05 05 05 53 
62 03 23 04 23 05 10 05 52 
60 03 35 04 30 05 14 05 51 

N 58 03 46 04 37 05 17 05 50 
56 03 55 04 42 05 21 05 49 
54 04 03 04 47 05 24 05 48 
52 04 09 04 52 05 26 05 48 
50 04 16 04 55 05 29 05 47 
45 04 28 05 04 05 34 05 46 

N 40 04 38 05 11 05 38 05 44 
35 04 46 05 16 05 42 05 43 
30 04 52 05 21 05 45 05 43 
20 05 02 05 28 05 50 05 41 

N 10 05 09 05 34 05 55 05 40 
0 05 15 05 39 05 59 05 39 

S 10 05 18 05 43 06 04 05 38 
20 05 20 05 46 06 08 05 36 
30 05 21 05 49 06 13 05 35 
35 05 21 05 50 06 16 05 34 
40 05 20 05 52 06 19 05 33 
45 05 19 05 53 06 22 05 32 

S 50 05 17 05 54 06 27 05 31 
52 05 16 05 55 06 29 05 30 
54 05 14 05 55 06 31 05 30 
56 05 13 05 56 06 33 05 29 
58 05 11 05 56 06 36 05 28 

S 60 05 08 05 57 06 38 05 28 

05 47 
05 52 
05 56 
05 59 
06 02 
06 04 
06 07 
06 09 
06 10 
06 12 
06 13 
06 15 
06 18 
06 20 
06 22 
06 24 
06 27 
06 30 
06 33 
06 36 
06 39 
06 43 
06 45 
06 47 
06 so 
06 53 
06 55 
06 57 
06 58 
07 00 
07 03 

05 33 
05 46 
05 56 
06 05 
06 12 
06 18 
06 24 
06 29 
06 33 
06 37 
06 41 
06 44 
06 51 
06 57 
07 02 
07 07 
07 15 
07 22 
07 29 
07 36 
07 43 
07 51 
07 56 
08 02 
08 08 
08 16 
08 20 
08 24 
08 28 
08 33 
08 39 

05 15 
05 39 
05 58 
06 13 
06 25 
06 35 
06 44 
06 52 
06 59 
07 06 
07 11 
07 l7 
07 28 
07 37 
07 45 
07 52 
08 05 
08 16 
08 26 
08 36 
08 47 
09 00 
09 08 
09 16 
09 26 
09 38 
09 44 
09 50 
09 57 
10 05 
10 14 

262 10.0 7.9 N 3 45.8 13.2 61.11---+----+---T-w_i,._lig_h_t_-4 __ __,,__M_oo...,_n_se_t_...a. __ _ 

276 36.9 7.8 3 59.0 13.l 61.1 Lot. Sunset 
291 03.7 7.9 4 12.1 13.l 61.11---+----+--C.:.i_v __ il_,._N_o;..u ... t.:.. -+--4-...-_.:.5.....,,--.....;6 ___ 7_ 
305 30.6 7.8 4 25.2 13.0 61.1 
319 57.4 7.7 4 38.2 13.l 61.1 • h m h m 

334 24.l 7.8 4 51.3 13.0 61.1 N 72 19 33 20 54 
348 50.9 1.1 N 5 04.3 13.0 61.2 N 70 19 23 20 33 

3 17.6 7.7 5 17.3 12.9 61.2 68 19 15 20 17 
17 44.3 7.6 5 30.2 12.9 61.2 66 19 08 20 04 
32 10.9 7.7 5 43.1 12.9 61.2 64 19 02 19 54 
46 37.6 7.6 5 56.0 12.9 61.2 62 18 58 19 45 
61 04.2 7.5 6 08.9 12.8 61.2 60 18 53 19 37 
75 30.7 7.6 N 6 21.7 12.7 61.2 N 58 18 49 19 31 
89 57.3 7.5 6 34.4 12.7 61.2 56 18 46 19 25 

104 23.8 7.5 6 47.l 12.7 61.2 54 18 43 19 20 
118 50.3 7.4 6 59.8 12.6 61.2 52 18 40 19 15 
133 16. 7 7 .5 7 12.4 12.6 61.2 50 18 38 19 11 
147 43.2 7.4 7 25.0 12.5 61.2 45 18 33 19 03 
162 09.6 7.3 N 7 37.5 12.5 61.2 N 40 18 28 18 56 
176 35.9 7.4 7 50.0 12.5 61.2 35 18 24 18 50 
191 02.3 7.3 8 02.5 12.3 61.2 30 18 21 18 45 
205 28.6 7.2 8 14.8 12.3 61.1 20 18 15 18 38 
219 54.8 7.3 8 27.l 12.3 61.l N 10 18 10 18 32 
234 21.1 7.2 8 39.4 12.2 61.1 0 18 06 18 27 
248 47.3 7.2 N 8 51.6 12.l 61.l S 10 18 02 18 23 
263 13.5 7.1 9 03.7 12.l 61.l 20 17 57 18 19 
277 39.6 7.1 9 15.8 12.0 61.1 30 17 52 18 16 
292 05.7 7.1 9 27 .8 12.0 61.1 35 17 49 18 15 
306 31.8 7.1 9 39.1 11.8 61.1 40 17 46 18 13 
320 57.9 7.0 9 51.6 11.8 61.1 45 17 42 18 12 
335 23.9 7.0 NlO 03.4 ll.l 61.1 S 50 17 38 18 10 
349 49.9 7.0 10 15.2 11.7 61.1 52 17 36 18 10 

4 15.9 6.9 10 26.9 11.5 61.l 54 17 34 18 09 
18 41.8 6.9 10 38.4 ll.6 61.1 56 17 31 18 09 
33 07.7 6.9 10 50.0 11.4 61.0 58 17 29 18 08 
47 33.6 6.8 11 01.4 11.4 61.0 S 60 17 26 18 07 

h m 
Ill/ 

22 28 
21 48 
21 21 
21 01 
20 46 
20 33 
20 22 
20 13 
20 05 
19 57 
19 51 
19 38 

19 28 
19 20 
19 14 
19 04 
18 56 
18 51 
18 47 
18 45 
18 44 
18 44 
18 44 
18 46 

18 48 
18 49 
18 50 
18 51 
18 53 
18 55 

h m 

18 18 
18 16 
18 15 
18 14 
18 13 
18 13 
18 12 
18 11 
18 11 
18 11 
18 10 
18 10 
18 09 
18 08 
18 08 
18 07 
18 06 
18 05 
18 04 
18 04 
18 03 
18 02 
18 01 
18 00 
17 59 

17 59 
17 58 
17 58 
17 57 
17 56 
17 56 

h m 

20 28 
20 18 
20 10 
20 03 
19 57 
19 52 
19 48 
19 44 
19 41 
19 38 
19 35 
19 32 
19 27 
19 23 
19 19 
19 15 
19 09 
19 04 
18 59 
18 55 
18 49 
18 44 
18 40 
18 36 
18 32 
18 27 
18 24 
18 22 
18 19 
18 16 
18 12 

h m 

22 45 
22 23 
22 06 
21 52 
21 41 
21 32 
21 23 
21 16 
21 10 
21 05 
21 00 
20 55 
20 45 
20 37 
20 30 
20 24 
20 14 
20 04 
19 56 
19 47 
19 38 
19 28 
19 22 
19 15 
19 07 
18 58 
18 53 
18 48 
18 43 
18 37 
18 3l 

h m 

25 18 
24 32 
24 02 
23 40 
23 23 
23 09 
22 57 
22 46 
22 37 
22 29 
22 22 
22 16 
22 02 
21 50 
21 41 
21 32 
21 18 
21 05 
20 53 
20 41 
20 29 
20 14 
20 06 
19 57 
19 46 

19 32 
19 26 
19 19 
19 12 
19 03 
18 53 

61 59.4 6.8 NU 12.8 11.3 61.0 t---+-----SU_N_.,_ __ +-__ ...,_ __ M_OO..._N __ ..._ __ 

76 25.2 6.8 11 24.1 11.2 61.0 f 
90 51.0 6.8 11 35.3 11.l 61.0 Eqn. o Time 

105 16.8 6.7 11 46.4 11.0 61.0 Doy oo• 12" 
119 42.5 6. 7 11 57 .4 11.0 61.0 
134 08.2 6.6 12 08.4 10.8 61.0 

s.o. 16.6 16.7 16.6 

"' ' 4 03 09 
5 02 52 
6 02 34 

03 00 
02 43 
02 26 

Mer. 
Poss. 

h "' 
12 03 
12 03 
12 02 

Mer. Pou. 
Upper lower Ago 

h m 

11 52 
12 46 
13 42 

h n, d 

24 19 29 
00 19 01 
01 14 02 

Phase 

• 



74 APRIL 7, 8, 9 (TUES., WED., THURS.) 

ARIES VENUS -3.5 MARS +1.4 JUPITER -2.0 SATURN +0.7 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. ,, h . ' . . ' . ' . ' . ' . . ' . ' . ' . ' 700 195 10.8 179 02.9 N 5 32.2 180 05.3 N 5 47.l 10 53.2 S O 07.7 8 59.3 N O 12.8 Acomar 315 37.3 S40 23.l 
01 210 13.2 194 02.5 33.4 195 06.0 47.9 25 55.9 07.6 24 01.9 12.9 Achernar 335 45.6 S57 20.l 
02 225 15.7 209 02.l 34.7 210 06.7 48.6 40 58.7 07.5 39 04.6 12.9 Acrux 173 36.l S62 59.7 
03 240 18.l 224 01.7 .. 35.9 225 07.4 .. 49.4 56 01.4 .. 07.4 54 07.2 .. 13.0 Adhara 255 31.9 S28 57.l 
04 255 20.6 239 01.3 37.l 240 08.l 50.2 71 04.2 07.2 69 09.8 13.l Aldebaran 291 17.8 Nl6 28.2 
05 270 23.l 254 00.9 38.4 255 08.8 50.9 86 06.9 07.1 84 12.5 13.l 
06 285 25.5 269 00.5 N 5 39.6 270 09.5 N 5 51.7 101 09.7 S O 07.0 99 15.1 N O 13.2 Alioth 166 41.6 N56 03.7 
07 300 28.0 284 00.l 40.8 285 10.2 52.4 116 12.4 06.9 114 17.8 13.3 Alkaid 153 17.7 N49 24.4 

T 
08 315 30.5 298 59.7 42.l 300 10.9 53.2 131 15.l 06.8 129 20.4 13.4 Al No'ir 28 14.8 S47 03.1 

u 09 330 32.9 313 59.3 .. 43.3 315 11.6 .. 53.9 146 17.9 .. 06.6 144 23.0 .. 13.4 Alnilam 276 11.4 S l 13.0 
10 345 35.4 328 58.9 44.5 330 12.3 54.7 161 20.6 06.5 159 25.7 13.5 Alphard 218 20.0 S 8 34.8 E 11 0 37.9 343 58.5 45.7 345 13.0 55.4 176 23.4 06.4 174 28.3 13.6 s 
12 15 40.3 D 358 58.1 N 5 47.0 O 13.7 N 5 56.2 191 26.l S O 06.3 189 30.9 N O 13.7 Alphecca 126 31.5 N26 46.6 

A 13 30 42.8 13 57.7 48.2 15 14.4 57.0 206 28.9 06.2 204 33.6 13.7 Alpheratz 358 09.3 N28 59.0 
y 14 45 45.2 28 57.3 49.4 30 15.l 57.7 221 31.6 06.0 219 36.2 13.8 Altair 62 32.2 N 8 48.9 

15 60 47.7 43 56.9 .. 50.7 45 15.8 .. 58.5 236 34.4 .. 05.9 234 38.9 .. 13.9 Ankaa 353 40.3 542 24.6 
16 75 50.2 58 56.5 51.9 60 16.5 5 59.2 251 37.1 05.8 249 41.5 14.0 Antares 112 56.2 S26 23.4 
17 90 52.6 73 56.1 53.l 75 17.2 6 00.0 266 39.9 05.7 264 44.l 14.0 
18 105 55.l 88 55.7 N 5 54.3 90 17.9 N 6 00.7 281 42.6 S O 05.6 279 46.8 N O 14.1 Arcturus 146 17.8 Nl9 16.7 
19 120 57.6 103 55.3 55.6 105 18.6 01.5 296 45.4 05.5 294 49.4 14.2 Atria 108 19.8 S68 59.4 
20 136 00.0 118 54.9 56.8 120 19.3 02.2 311 48.l 05.3 309 52.l 14.2 Avior 234 27.9 S59 27.3 
21 151 02.5 133 54.5 .. 58.0 135 20.0 .. 03.0 326 50.8 .. 05.2 324 54.7 . . 14.3 Bellatrix 278 58.5 N 6 19.8 
22 166 05.0 148 54.1 5 59.3 150 20.7 03.7 341 53.6 05.l 339 57.3 14.4 Betelgeuse 271 28.0 N 7 24.l 
23 181 07.4 163 53.7 6 00.5 165 21.4 04.5 356 56.3 05.0 355 00.0 14.5 

aoo 196 09.9 178 53.3 N 6 01.7 180 22.1 N 6 05.2 11 59.l S O 04.9 10 02.6 N O 14.5 Canopus 264 07.2 S52 41.5 
01 211 12.4 193 52.9 02.9 195 22.8 06.0 27 01.8 04.7 25 05.2 14.6 Capello 281 11.0 N45 58.8 
02 226 14.8 208 52.5 04.2 210 23.5 06.8 42 04.6 04.6 40 07.9 14.7 Deneb 49 48.4 N45 12.5 
03 241 17.3 223 52.2 .. 05.4 225 24.2 .. 07.5 57 07.3 .. 04.5 55 10.5 . . 14.8 Denebola 182 58.4 Nl4 40.6 
04 256 19.7 238 51.8 06.6 240 24.9 08.3 72 10.l 04.4 70 13.l 14.8 Diphda 349 20.8 S18 05.6 
05 271 22.2 253 51.4 07.8 255 25.6 09.0 87 12.8 04.3 85 15.8 14.9 

06 286 24.7 268 51.0 N 6 09.l 270 26.3 N 6 09.8 102 15.6 S O 04.l 100 18.4 N O 15.0 Dubhe 194 21.l N61 51.3 
w 07 301 27.l 283 50.6 10.3 285 27.0 10.5 117 18.3 04.0 115 21.l 15.l Elnath 278 43.9 N28 35.5 
E 08 316 29.6 298 50.2 11.5 300 27.7 ll.3 132 21.0 03.9 130 23.7 15.l Eltanin 90 57.4 N51 29.2 

09 331 32.l 313 49.8 .. 12.7 315 28.4 .. 12.0 147 23.8 . . 03.8 145 26.3 .. 15.2 Enif 34 11.4 N 9 47.l 
D 10 346 34.5 328 49.4 14.0 330 29.l 12.8 162 26.5 03.7 160 29.0 15.3 Fomalhaut 15 51.3 S29 43.4 
N 11 l 37.0 343 49.0 15.2 345 29.8 13.5 177 29.3 03.6 175 31.6 15.3 
E 12 16 39.5 358 48.6 N 6 16.4 0 30.5 N 6 14.3 192 32.0 S O 03.4 190 34.2 N O 15.4 Gacrux 172 27.8 S57 00.5 s 13 31 41.9 13 48.2 17.6 15 31.2 15.0 207 34.8 03.3 205 36.9 15.5 Gienah 176 17.3 S17 26.3 
D 14 46 44.4 28 47.8 18.9 30 31.8 15.8 222 37.5 03.2 220 39.5 15.6 Hadar 149 22.2 S60 16.9 
A 15 61 46.9 43 47.4 .. 20.l 45 32.5 .. 16.5 237 40.3 .. 03.l 235 42.2 . . 15.6 Hamal 328 28.9 N23 22.2 
y 16 76 49.3 58 47.0 21.3 60 33.2 17.3 252 43.0 03.0 250 44.8 15.7 Kaus Aust. 84 16.3 S34 23.5 

17 91 51.8 73 46.6 22.5 75 33.9 18.0 267 45.7 02.9 265 47.4 15.8 
18 106 54.2 88 46.2 N 6 23.7 90 34.6 N 6 18.8 282 48.5 S O 02.7 280 50.l N O 15.9 Kochab 137 18.0 N74 13.9 
19 121 56.7 103 45.7 25.0 105 35.3 19.5 297 51.2 02.6 295 52.7 15.9 Markab 14 03.1 Nl5 06.0 
20 136 59.2 118 45.3 26.2 120 36.0 20.3 312 54.0 02.5 310 55.3 16.0 Menkar 314 41.0 N 4 00.8 
21 152 01.6 133 44.9 .. 27.4 135 36.7 .. 21.0 327 56.7 .. 02.4 325 58.0 .. 16.1 Menkent 148 36.2 S36 16.6 
22 167 04.l 148 44.5 28.6 150 37.4 21.8 342 59.5 02.3 341 00.6 16.1 Miaplacidus 221 44.4 S69 38.7 
23 182 06.6 163 44.1 29.9 165 38.l 22.5 358 02.2 02.1 356 03.2 16.2 

900 197 09.0 178 43. 7 N 6 31.l 180 38.8 N 6 23.3 13 04.9 S O 02.0 ll 05.9 N O 16.3 Mirfak 309 16.0 N49 47.6 
01 212 11.5 193 43.3 32.3 195 39.5 24.0 28 07.7 01.9 26 08.5 16.4 Nunki 76 28.7 S26 19.2 
02 227 14.0 208 42.9 33.5 210 40.2 24.8 43 10.4 01.8 41 11.2 16.4 Peacock 53 58.0 S56 47.6 
03 242 16.4 223 42.5 .. 34.7 225 40.9 .. 25.5 58 13.2 .. 01.7 56 13.8 . . 16.5 Pollux 243 57.7 N28 04.3 
04 257 18.9 238 42.l 36.0 240 41.6 26.3 73 15.9 01.6 71 16.4 16.6 Procyon 245 25.4 N 5 16.3 
05 272 21.3 253 41.7 37.2 255 42.3 27.0 88 18.7 01.4 86 19.l 16.6 

06 287 23.8 268 41.3 N 6 38.4 270 43.0 N 6 27.8 103 21.4 S O 01.3 101 21.7 N O 16.7 Rasalhague 96 29.1 Nl2 34.3 
07 302 26.3 283 40.9 39.6 285 43.7 28.5 118 24.l 01.2 ll6 24.3 16.8 Regulus 208 09.4 Nl2 03.5 

T 08 317 28.7 298 40.5 40.8 300 44.4 29.3 133 26.9 01.l 131 27.0 16.9 Rigel 281 35.8 S 8 13.6 
H 09 332 31.2 313 40.l .. 42.l 315 45.l .. 30.0 148 29.6 .. 01.0 146 29.6 . . 16.9 Rigil Kent. 140 24.7 S60 45.3 
u 10 347 33.7 328 39.7 43.3 330 45.8 30.8 163 32.4 00.9 161 32.2 17.0 Sabik 102 40.5 S15 42.l 
R 11 2 36.l 343 39.3 44.5 345 46.5 31.5 178 35.l 00.7 176 34.9 17.l 
s 12 17 38.6 358 38.9 N 6 45.7 0 47.2 N 6 32.3 193 37.8 S O 00.6 191 37.5 N O 17.2 Schedar 350 09.2 N56 25.9 
D 13 32 41.l 13 38.5 46.9 15 47.9 33.0 208 40.6 00.5 206 40.2 17.2 Shaula 96 55.1 S37 05.3 
A 14 47 43.5 28 38.l 48.l 30 48.6 33.8 223 43.3 00.4 221 42.8 17.3 Sirius 258 55.4 S16 41.7 
y 15 62 46.0 43 37.7 .. 49.4 45 49.3 . . 34.5 238 46.l .. 00.3 236 45.4 .. 17.4 Spica 158 56.8 S11 03.8 

16 77 48.5 58 37.3 50.6 60 50.0 35.3 253 48.8 S O 00.2 251 48.l 17.4 Suhail 223 10.3 543 21.7 
17 92 50.9 73 36.9 51.8 75 50.7 36.0 268 51.5 0 00.0 266 50.7 17.5 

18 107 53.4 88 36.5 N 6 53.0 90 51.4 N 6 36.8 283 54.3 N O 00.l 281 53.3 N O 17.6 Vega 80 55.5 N38 45.7 
19 122 55.8 103 36.l 54.2 105 52.l 37.5 298 57.0 00.2 296 56.0 17.7 Zuben'ubi 137 32.3 S15 57.8 
20 137 58.3 118 35.6 55.4 120 52.8 38.3 313 59.8 00.3 311 58.6 17.7 S.H.A. Mer. Posa. 
21 153 00.8 133 35.2 .. 56.7 135 53.5 .. 39.0 329 02.5 .. 00.4 327 01.2 . . 17.8 . ' h m 

22 168 03.2 148 34.8 57.9 1~.:; 54.2 39.8 344 05.3 00.5 342 03.9 17.9 Venua 342 43.5 12 05 
23 183 05.7 163 34.4 59.1 165 54.9 40.5 359 08.0 00.6 357 06.5 17.9 Mon 344 12.2 11 58 

h m Jupiter 175 49.2 23 08 
er. Poss. l O 53.6 V -0.4 d 1.2 V 0.7 d 0.8 V 2.7 d 0.1 V 2.6 d 0.1 Saturn 173 52.7 23 16 



APRIL 7, 8, 9 (TUES., WED., THURS.) 75 

Twilight Moonrise 
SUN MOON lat. 

Civil 
Sunrise 7 8 9 10 Neut. 

G.M.T. 
d h h h G.H.A. Dec. G.H.A. 11 Dec. H.P. . h m h m h m h m m m m 

d h . ' . ' . ' . ' ' ' 
N 72 /Ill 02 56 04 19 05 15 04 44 D D 

7~ 179 25.8 N 6 42.8 148 33.8 6.7 Nl2 19.2 10.8 60.9 N 70 01 11 03 19 04 31 05 39 05 31 05 17 D 

194 25.9 43.7 162 59.5 6.5 12 30.0 10.7 60.9 68 02 01 03 37 04 40 05 58 06 02 06 12 06 39 
02 209 26.l 44.6 177 25.0 6.6 12 40. 7 10.6 60. 9 66 02 31 03 51 04 48 06 13 06 25 06 45 07 23 
03 224 26.3 .. 45.6 191 50.6 6.6 12 51.3 10.5 60.9 64 02 53 04 03 04 54 06 25 06 43 07 10 07 52 
04 239 26.5 46.5 206 16.2 6.5 13 01.8 10.4 60.9 62 03 10 04 12 05 00 06 35 06 58 07 29 08 14 
05 254 26.6 47.5 220 41.7 6.4 13 12.2 10.3 60.9 60 03 24 04 21 05 05 06 44 07 11 07 45 08 32 

06 769 26.8 N 6 48.4 235 07.1 6.5 N13 22.5 10.3 60.8 N 58 03 36 04 28 05 09 06 52 07 22 07 59 08 47 
07; ::84 27.0 49.3 249 32.6 6.4 13 32.8 10.1 60.8 56 03 46 04 34 05 13 06 59 07 31 08 11 09 00 

T Of.i' 299 27.2 50.3 263 58.0 6.4 13 42. 9 10.0 60.8 54 03 54 04 39 05 16 07 06 07 40 08 21 09 11 
09 314 27.4 .. 51.2 278 23.4 6.4 13 52.9 9.9 60.8 52 04 02 04 44 05 19 07 11 07 47 08 30 09 21 

u 10 329 27.5 52.2 292 48.8 6.3 14 02.8 9.9 60.8 50 04 08 04 49 05 22 07 17 07 54 08 38 09 30 
E 11 344 27.7 53.l 307 14.1 6.4 14 12.7 9.7 60.7 45 04 22 04 58 05 28 07 28 08 09 08 56 09 49 
s 12 359 27.9 N 6 54.0 321 39.5 6.3 Nl4 22.4 9.6 60.7 N 40 04 33 05 06 05 33 07 37 08 21 09 10 10 04 D 
A 13 14 28.l 55.0 336 04.8 6.2 14 32.0 9.5 60.7 35 04 42 05 12 05 38 07 45 08 32 09 22 10 17 

y 14 29 28.2 55.9 350 30.0 6.3 14 41.5 9.4 60.7 30 04 49 05 17 05 41 07 52 08 41 09 33 10 28 
1S 44 28.4 · · 56.9 4 55.3 6.2 14 50.9 9.3 60.7 20 05 00 05 26 05 48 08 05 08 57 09 51 10 48 
16 59 28.6 57.8 19 20.5 6.2 15 00.2 9.2 60.6 N 10 05.08 05 32 05 53 08 16 09 11 10 07 11 04 
17 74 28.8 58.7 33 45.7 6.1 15 09.4 9.1 60.6 0 05 14 p5 38 05 59 08 26 09 24 10 22 11 20 

18 89 28.9 N 6 59.7 48 10.8 6.2 Nl5 18.5 9.0 60.6 S 10 05 18 05 42 06 04 08 36 09 37 10 38 11 36 
19 104 29.1 7 00.6 62 36.0 6.1 15 27.5 8.9 60.6 20 05 21 05 47 06 09 ·08 47 09 51 10 54 11 53 
20 119 29.3 01.5 77 01.1 6.1 15 36.4 8.7 60.5 30 05 23 05 51 06 15 09 00 10 08 11 12 12 13 
21 134 29.5 .. 02.5 91 26.2 6.1 15 45.l 8.7 60.5 35 05 23 05 53 06 18 09 08 10 17 11 23 12 24 
22 149 29.6 03.4 105 51.3 6.1 15 53.8 8.5 60.5 40 05 23 05 55 06 22 09 16 10 28 11 36 12 37 
23 164 29.8 04.4 120 16.4 6.0 16 02.3 8.4 60.5 45 05 23 05 57 06 26 09 26 10 41 11 51 12 53 s: 179 30.0 N 7 05.3 134 41.4 6.0 Nl6 10.7 8.3 60.4 S 50 05 21 05 59 06 31 09 38 10 57 12 09 13 12 

194 30.2 06.2 149 06.4 6.0 16 19.0 8.2 60.4 52 05 21 06 00 06 34 09 44 11 04 12 18 13 21 
02 209 30.3 07.2 163 31.4 6.0 16 27.2 8.0 60.4 54 05 20 06 01 06 36 09 50 11 12 12 27 13 31 
03 224 30.5 .. 08.1 177 56.4 6.0 16 35.2 8.0 60.4 56 05 19 06 02 06 39 09 57 11 22 12 38 13 43 
04 239 30.7 09.0 192 21.4 5.9 16 43.2 7.8 60.3 58 05 17 06 03 06 42 10 05 11 32 12 51 13 56 
05 254 30.8 10.0 206 46.3 6.0 16 51.0 7.7 60.3 S 60 05 16 06 04 06 46 10 14 11 44 13 05 14 11 

06 269 31.0 N 7 10.9 221 11.3 5.9 Nl6 58.7 7.5 60.3 Twilight Maanset 
W 07 284 31.2 11.8 235 36.2 5.9 17 06.2 7.5 60.3 lat. Sunset 
E 08 299 31.4 12.8 250 01.1 5.9 17 13.7 7.3 60.2 Civil Neut. 7 8 9 10 

09 314 31.5 .. 13.7 264 26.0 5.9 17 21.0 7.2 60.2 
D 10 329 31.7 14.7 278 50.9 5.9 17 28.2 7.1 60.2 . h m h m h m h m h m h m h m 

N 11 344 31.9 15.6 293 15.8 5.8 17 35.3 7.0 60.2 N 72 19 48 21 13 Ill/ 25 18 0118 D Cl 

E 12 359 32.1 N 7 16.5 307 40.6 5.9 Nl7 42.3 6.8 60.1 N 70 19 36 20 49 23 08 24 32 00 32 02 49 CJ 
s 13 14 32.2 17.5 322 05.5 5.8 17 49.1 6.7 60.1 68 19 26 20 30 22 10 24 02 00 02 01 54 03 29 
D 14 29 32.4 18.4 336 30.3 5.9 17 55.8 6.6 60.1 66 19 18 20 16 21 37 23 40 25 21 01 21 02 46 A 
y 15 44 32.6 .. 19.3 350 55.2 5.8 18 02.4 6.4 60.0 64 19 11 20 04 21 14 23 23 24 57 00 57 02 17 

16 59 32.8 20.3 5 20.0 5.8 18 08.8 6.4 60.0 62 19 06 19 54 20 57 23 09 24 38 00 38 01 55 
17 74 32.9 21.2 19 44.8 5.8 18 15.2 6.2 60.0 60 19 01 19 45 20 42 22 57 24 23 00 23 01 37 

18 89 33.1 N 7 22.1 34 09.6 5.9 N18 21.4 6.0 59.9 N 58 18 56 19 38 20 30 22 46 24 10 00 10 01 22 
19 104 33.3 23.l 48 34.5 5.8 18 27.4 5.9 59.9 56 18 52 19 31 20 20 22 37 23 58 25 09 01 09 
20 119 33.4 24.0 62 59.3 5.8 18 33.3 5.8 59.9 54 18 49 19 26 20 11 22 29 23 48 24 58 00 58 
21 134 33.6 .. 24.9 77 24.1 5.8 18 39.1 5.7 59.9 52 18 46 19 21 20 04 22 22 23 39 24 48 00 48 
22 149 33.8 25.8 91 48.9 5.8 18 44.8 5.6 59.8 50 18 43 19 16 19 57 22 16 23 31 24 39 00 39 
23 164 34.0 26.8 106 13.7 5.8 18 50.4 5.4 59.8 45 18 36 19 07 19 43 22 02 23 15 24 21 00 21 

9~ 179 34.1 N 7 27.7 120 38.5 5.8 Nl8 55.8 5.2 59.8 N 40 18 31 18 59 19 32 21 50 23 01 24 06 00 06 
194 34.3 28.6 135 03.3 5.8 19 01.0 5.2 59.7 35 18 27 18 52 19 23 21 41 22 49 23 53 24 51 

02 209 34.5 29.6 149 28.1 5.9 19 06.2 5.0 59.7 30 18 23 18 47 19 16 21 32 22 39 23 42 24 40 
03 224 34.6 .. 30.5 163 53.0 5.8 19 11.2 4.9 59.7 20 18 16 18 38 19 05 21 18 22 21 23 23 24 20 
04 239 34.8 31.4 178 17.8 5.8 19 16.1 4.7 59.6 N 10 18 10 18 32 18 56 21 05 22 06 23 06 24 03 
05 254 35.0 32.4 192 42.6 5.8 19 20.8 4.6 59.6 0 18 05 18 26 18 50 20 53 21 52 22 50 23 47 
06 269 35.2 N 7 33.3 207 07.4 5.9 Nl9 25.4 4.5 59.6 S 10 18 00 18 21 18 46 20 41 21 37 22 35 23 32 
07 284 35.3 34.2 221 32.3 5.8 19 29.9 4.3 59.5 20 17 55 18 17 18 42 20 29 21 22 22 18 23 15 

T 08 299 35.5 35.2 235 57.l 5.9 19 34.2 4.2 59.5 30 17 49 18 13 18 40 20 14 21 05 21 59 22 55 
H 09 314 35.7 .. 36.l 250 22.0 5.9 19 311.4 4.1 59.5 35 17 45 18 11 18 40 20 06 20 55 21 47 22 44 
u 10 329 35.8 37.0 264 46.9 5.9 19 42.5 3.9 59.4 40 17 41 18 08 18 40 19 57 20 43 21 35 22 31 
R 11 344 36.0 37.9 279 11.8 5.9 19 46.4 3.9 59.4 45 17 37 18 06 18 40 19 46 20 30 21 19 22 15 
s 12 359 36.2 N 7 38.9 293 36.7 5.9 N19 50.3 3.6 59.4 S 50 17 32 18 04 18 41 19 32 20 13 21 01 21 56 
D 13 14 36.4 39.8 308 01.6 5.9 19 53.9 3.5 59.3 52 17 29 18 03 18 42 19 26 20 05 20 52 21 47 
A 14 29 36.5 40.7 322 26.5 6.0 19 57.4 3.4 59.3 54 17 27 18 02 18 43 19 19 19 57 20 42 21 37 
y 1S 44 36.7 .. 41.7 336 51.5 6.0 20 00.8 3.3 59.3 56 17 24 18 01 18 44 19 12 19 47 20 31 21 25 

16 59 36.9 42.6 351 16.5 5.9 20 04.l J.1 59.2 58 17 21 18 00 18 45 19 03 19 36 20 18 21 12 
17 74 37.0 43.5 5 41.4 6.1 20 07.2 3.0 59.2 S 60 17 17 17 59 18 47 18 53 19 23 20 04 20 57 
18 89 37.2 N 7 44.4 20 06.5 6.0 N20 10.2 2.9 59.2 SUN MOON 
19 104 37.4 45.4 34 31.5 6.0 20 13.1 2.7 59.1 Eqn. of Time 20 119 37.5 46.3 48 56.5 6.1 20 15.8 2.6 59.1 Day 

Mer. Mer. Pass. 
Phase Ag• 

21 134 37.7 .. 47.2 63 21.6 6.1 20 18.4 2.4 59.1 oo• 12• Pass. Upper Lawer 
22 149 37.9 48.l 77 46.7 6.1 20 20.8 2.3 59.0 .. . .. • h .. h .. h .. d 

23 164 38.1 49.1 92 11.8 6.2 20 23.1 2.2 59.0 7 02 17 02 09 12 02 14 40 02 11 03 
8 02 00 01 52 12 02 15 38 03 09 04 ~ s.o. 16.0 d 0.9 s.o. 16.5 16.4 16.2 9 01 44 01 36 12 02 16 36 04 07 05 



76 APRIL 10, 11, 12 (FRI., SAT., SUN.) 

ARIES VENUS -3.5 MARS +1.4 JUPITER -2.0 SATURN +0.7 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 
d h . ' . ' . ' . ' . . ' . ' . ' . ' . . ' 1000 198 08.2 178 34.0 N 7 00.3 180 55.6 N 6 41.3 14 10.7 N O 00.8 12 09.l N O 18.0 Acomar 315 37.3 540 23.l 

01 213 10.6 193 33.6 01.5 195 56.3 42.0 29 13.5 00.9 27 11.8 18.1 Achernar 335 45.6 S57 20.1 
02 228 13.1 208 33.2 02.7 210 57.0 42.7 44 16.2 01.0 42 14.4 18.2 Acrux 173 36.l S62 59.8 
03 243 15.6 223 32.8 .. 03.9 225 57.7 .. 43.5 59 19.0 .. 01.1 57 17.0 .. 18.2 Adhara 255 31.9 S28 57.1 
04 258 18.0 238 32.4 05.2 240 58.4 44.2 74 21.7 01.2 72 19.7 18.3 Aldebaran 291 17.8 Nl6 28.2 
05 273 20.5 253 32.0 06.4 255 59.1 45.0 89 24.4 01.3 87 22.3 18.4 
06 288 23.0 268 31.6 N 7 07.6 270 59.8 N 6 45.7 104 27 .2 N O 01.5 102 24.9 N O 18.4 Alioth 166 41.6 N56 03.8 
07 303 25.4 283 31.2 08.8 286 00.5 46.5 119 29.9 01.6 117 27.6 18.5 Alkaid 153 17.7 N49 24.4 
08 318 27.9 298 30.8 10.0 301 Ol.l 47.2 134 32.6 01.7 132 30.2 18.6 Al Na'ir 28 14.8 547 03.l 

I 09 333 30.3 313 30.3 .. 11.2 316 01.8 .. 48.0 149 35.4 .. 01.8 147 32.9 .. 18.7 Alnilam 276 11.4 S 1 13.0 
R 10 348 32.8 328 29.9 12.4 331 02.5 48.7 164 38.1 01.9 162 35.5 18.7 Alphard 218 20.l S 8 34.8 
I 11 3 35.3 343 29.5 13.6 346 03.2 49.5 179 40.9 02.0 177 38.l 18.8 
D 12 18 37.7 358 29.l N 7 14.9 l 03.9 N 6 50.2 194 43.6 N O 02.1 192 40.8 N O 18.9 Alphecca 126 31.5 N26 46.6 
A 13 33 40.2 13 28.7 16.l 16 04.6 51.0 209 46.3 02.3 207 43.4 18.9 Alpheratz 358 09.3 N28 59.0 
y 14 48 42.7 28 28.3 17.3 31 05.3 51.7 224 49.1 02.4 222 46.0 19.0 Altair 62 32.2 N 8 48.9 

15 63 45.1 43 27.9 .. 18.5 46 06.0 .. 52.4 239 51.8 .. 02.5 237 48.7 .. 19.1 Ankaa 353 40.3 $42 24.6 
16 78 47.6 58 27.5 19.7 61 06.7 53.2 254 54.6 02.6 252 51.3 19.2 Antares 112 56.2 S26 23.4 
17 93 50.1 73 27.1 20.9 76 07.4 .53.9 269 57.3 02.7 267 53.9 19.2 
18 108 52.5 88 26.7 N 7 22.1 91 08.1 N 6 54.7 285 00.0 N O 02.8 282 56.6 N O 19.3 Arcturus 146 17.8 Nl9 16.8 
19 123 55.0 103 26.2 23.3 106 08.8 55.4 300 02.8 02.9 297 59.2 19.4 Atria 108 19.7 568 59.4 
20 138 57.4 118 25.8 24.5 121 09.5 56.2 315 05.5 03.1 313 01.8 19.4 Avior 234 27.9 S59 27.3 
21 153 59.9 133 25.4 .. 25.7 136 10.2 .. 56.9 330 08.2 .. 03.2 328 04.5 .. 19.5 Bellatrix 278 58.5 N 6 19.8 
22 169 02.4 148 25.0 27.0 151 10.9 57.7 345 11.0 03.3 343 07.1 19.6 Betelgeuse 271 28.0 N 7 24.1 
23 184 04.8 163 24.6 28.2 166 11.6 58.4 0 13.7 03.4 358 09.7 19.7 

1100 199 07.3 178 24.2 N 7 29.4 181 12.3 N 6 59.1 15 16.5 N O 03.5 13 12.4 N O 19.7 Canopus 264 07.2 S52 41.5 
01 214 09.8 193 23.8 30.6 196 13.0 6 59.9 30 19.2 03.6 28 15.0 19.8 Capella 281 11.0 N45 58.8 
02 229 12.2 208 23.4 31.8 211 13.7 7 00.6 45 21.9 03.7 43 17.6 19.9 Deneb 49 48.3 N45 12.5 
03 244 14.7 223 22.9 .. 33.0 226 14.4 .. 01.4 60 24.7 .. 03.9 58 20.3 . . 19.9 Denebola 182 58.4 Nl4 40.6 
04 259 17.2 238 22.5 34.2 241 15.1 02.1 75 27.4 04.0 73 22.9 20.0 Diphda 349 20.8 S18 05.6 
05 274 19.6 253 22.l 35.4 256 15.8 02.9 90 30.1 04.l 88 25.5 20.1 
06 289 22.l 268 21.7 N 7 36.6 271 16.5 N 7 03.6 105 32.9 N o 04.2 103 28.2 N O 20.2 Dubhe 194 21.2 N61 51.3 
07 304 24.6 283 21.3 37.8 286 17.2 04.3 120 35.6 04.3 118 30.8 20.2 Elnath 278 43.9 N28 35.5 

s 08 319 27.0 298 20.9 39.0 301 17.9 05.1 135 38.3 04.4 133 33.4 20.3 Eltanin 90 57.4 N51 29.2 
A 09 334 29.5 313 20.5 .. 40.2 316 18.6 .. 05.8 150 41.1 .. 04.5 148 36.1 .. 20.4 Enif 34 11.4 N 9 47.l 
T 10 349 31.9 328 20.0 41.4 331 19.3 06.6 165 43.8 04.7 163 38.7 20.4 Fomalhaut 15 51.3 S29 43.4 
u 11 4 34.4 343 19.6 42.6 346 20.0 07.3 180 46.6 04.8 178 41.3 20.5 
R 12 19 36.9 358 19.2 N 7 43.8 1 20.7 N 7 08.0 195 49.3 N O 04.9 193 44.0 N O 20.6 Gacrux 172 27.8 S57 00.5 
D 13 34 39.3 13 18.8 45.0 16 21.4 08.8 210 52.0 05.0 208 46.6 20.6 Gienah 176 17.3 S17 26.3 
A 14 49 41.8 28 18.4 46.3 31 22.1 09.5 225 54.8 05.1 223 49.2 20.7 Hadar 149 22.2 $60 16.9 
y 15 64 44.3 43 18.0 .. 47.5 46 22.8 .. 10.3 240 57.5 . . 05.2 238 51.9 .. 20.8 Hamal 328 28.8 N23 22.2 

16 79 46.7 58 17.6 48.7 61 23.5 11.0 256 00.2 05.3 253 54.5 20.9 Kaus Aust. 84 16.2 S34 23.5 
17 94 49.2 73 17.1 49.9 76 24.1 11.8 271 03.0 05.4 268 57.1 20.9 
18 109 51.7 88 16.7 N 7 51.1 91 24.8 N 7 12.5 286 05.7 N O 05.6 283 59.8 N O 21.0 Kochab 137 17.9 N74 13.9 
19 124 54.1 103 16.3 52.3 106 25.5 13.2 301 08.4 05.7 299 02.4 21.1 Markab 14 03.1 Nl5 06.0 
20 139 56.6 118 15.9 53.5 121 26.2 14.0 316 11.2 05.8 314 05.0 21.l Menkar 314 41.0 N 4 00.8 
21 154 59.l 133 15.5 .. 54.7 136 26.9 .. 14.7 331 13.9 .. 05.9 329 07.7 . . 21.2 Menkent 148 36.2 S36 16.7 
22 170 01.5 148 15.1 55.9 151 27.6 15.5 346 16.6 06.0 344 10.3 21.3 Miaplacidus 221 44.5 569 38.7 
23 185 04.0 163 14.6 57.1 166 28.3 16.2 1 19.4 06.1 359 12.9 21.3 

1200 200 06.4 178 14.2 N 7 58.3 181 29.0 N 7 16.9 16 22.1 N O 06.2 14 15.6 N O 21.4 Mirfak 309 16.0 N49 47.6 
01 215 08.9 193 13.8 7 59.5 196 29.7 17.7 31 24.8 06.3 29 18.2 21.5 Nunki 76 28.7 S26 19.2 
02 230 11.4 208 13.4 8 00.7 211 30.4 18.4 46 27.6 06.5 44 20.8 21.6 Peacock 53 57.9 S56 47.6 
03 245 13.8 223 13.0 .. 01.9 226 31.1 .. 19.2 61 30.3 .. 06.6 59 23.5 .. 21.6 Pollux 243 57.7 N28 04.3 
04 260 16.3 238 12.5 03.1 241 31.8 19.9 76 33.0 06.7 74 26.1 21.7 Procyon 245 25.4 N 5 16.3 
05 275 18.8 253 12.1 04.3 256 32.5 20.6 91 35.8 06.8 89 28.7 21.8 
06 290 21.2 268 11.7 N 8 05.5 271 33.2 N 7 21.4 106 38.5 N O 06.9 104 31.4 N O 21.8 Rasalhague 96 29.1 Nl2 34.3 
07 305 23.7 283 11.3 06.7 286 33.9 22.1 121 41.2 07.0 119 34.0 21.9 Regulus 208 09.4 Nl2 03.5 
08 320 26.2 298 10.9 07.9 301 34.6 22.9 136 44.0 07.1 134 36.6 22.0 Rigel 281 35.8 S 8 13.6 

s 09 335 28.6 313 10.4 .. 09.1 316 35.3 .. 23.6 151 46.7 . . 07.2 149 39.2 .. 22.0 Rigil Kent. 140 24.7 560 45.3 
u 10 350 31.1 328 10.0 10.3 331 36.0 24.3 166 49.4 07.4 164 41.9 22.1 Sabik 102 40.5 S15 42.1 
N 11 5 33.5 343 09.6 11.5 346 36.7 25.1 181 52.2 07.5 179 44.5 22.2 
D 12 20 36.0 358 09.2 N 8 12.7 1 37.4 N 7 25.8 196 54.9 N O 07.6 194 47.1 N O 22.3 Schedar 350 09.1 N56 25.9 
A 13 35 38.5 13 08.8 13.9 16 38.1 26.5 211 57.6 07.7 209 49.8 22.3 Shaula 96 55.1 S37 05.3 
y 14 50 40.9 28 08.3 15.1 31 38.8 27.3 227 00.4 07.8 224 52.4 22.4 Sirius 258 55.5 S16 41.7 

15 65 43.4 43 07.9 .. 16.2 46 39.5 .. 28.0 242 03.1 .. 07.9 239 55.0 . . 22.5 Spica 158 56.8 SU 03.8 
16 80 45.9 58 07.5 17.4 61 40.2 28.8 257 05.8 08.0 254 57.7 22.5 Suhail 223 10.3 S43 21.7 
17 95 48.3 73 07.1 18.6 76 40.9 29.5 272 08.6 08.1 270 00.3 22.6 
18 110 50.8 88 06.7 N 8 19.8 91 41.6 N 7 30.2 287 11.3 N O 08.2 285 02.9 N O 22.7 Vega 80 55.5 N38 45.7 
19 125 53.3 103 06.2 21.0 106 42.3 31.0 302 14.0 08.4 300 05.6 22.7 Zuben'ubi 137 32.3 S15 57.8 
20 140 55.7 118 05.8 22.2 121 42.9 31.7 317 16.8 08.5 315 08.2 22.8 S.HA Mer. Pon. 
21 155 58.2 133 05.4 .. 23.4 136 43.6 .. 32.4 332 19.5 .. 08.6 330 10.8 .. 22.9 . I h m 

22 171 00.7 148 05.0 24.6 , 51 44.3 33.2 347 22.2 08.7 345 13.5 23.0 Venus 339 16.9 12 07 
23 186 03.1 163 04.5 25.8 166 45.0 33.9 2 25.0 08.8 0 16.1 23.0 Mars 342 05.0 11 55 

h m Jupiter 176 09.1 22 55 
Mer Poss. 10 41.8 V -0.4 d 1.2 V 0.7 d 0.7 1) 2.7 d 0.1 V 2.6 d 0.1 Saturn 174 05.l 23 03 



APRIL 10, 11, 12 (FRI., SAT., SUN.) 77 

MOON 
Twilight Moonrise 

SUN lot. 
Nout. Civil 

Sunrise 10 11 12 13 
G.M.T. 

d G.HA Dec. G.HA V Dec. H.P. . h m h m h m h m h m h m h m 

d h . . ' . ' ' . ' 
, 

' 
N 72 Ill/ 02 33 04 03 D CJ CJ 09 30 

10~ 179 38.2 N 7 50.0 106 37.0 6.2 N20 25.3 2.1 59.0 N 70 Ill/ 03 01 04 16 D CJ 08 18 10 18 
194 38.4 50.9 121 02.2 6.2 20 27.4 1.9 58.9 68 01 34 03 22 04 27 06 39 07 41 09 10 10 48 

02 209 38.6 51.9 135 27.4 6.2 20 29.3 1.7 58.9 66 02 12 03 38 04 36 07 23 08 23 09 43 11 11 
03 224 38.7 .. 52.8 149 52.6 6.3 20 31.0 1.7 58.9 64 02 37 03 51 04 44 07 52 08 52 10 06 11 29 
04 239 38.9 53.7 164 17.9 6.3 20 32.7 1.5 58.8 62 02 57 04 02 04 50 08 14 09 14 10 25 11 43 
05 254 39.1 54.6 178 43.2 6.4 20 34.2 1.4 58.8 60 03 12 04 11 04 56 08 32 09 31 10 41 11 56 

06 269 39.2 N 7 55.6 193 08.6 6.3 N20 35.6 1.2 58.8 N 58 03 25 04 19 05 01 08 47 09 46 10 54 12 06 
07 . ;4 39.4 56.5 207 33.9 6.4 20 36.8 1.1 58.7 56 03 36 04 26 05 05 09 00 09 59 11 05 12 15 
oo; d9 39.6 57.4 221 59.3 6.5 20 37.9 1.0 58.7 54 03 46 04 32 05 09 09 11 10 10 11 15 12 24 

F 09 314 39.7 .. 58.3 236 24.8 6.5 20 38.9 0.8 58.7 52 03 54 04 37 05 13 09 21 10 19 11 24 12 31 
R 10 329 39.9 7 59.2 250 50.3 6.5 20 39.7 0.7 58.6 50 04 01 04 42 05 16 09 30 10 28 11 31 12 37 
I 11 344 40.1 8 00.2 265 15.8 6.6 20 40.4 0.6 58.6 45 04 16 04 53 05 23 09 49 10 47 11 48 12 51 

D 12 359 40.3 N 8 01.l 279 41.4 6.6 N20 41.0 0.4 58.6 N 40 04 28 05 01 05 29 10 04 11 02 12 02 13 03 
A 13 14 40.4 02.0 294 07.0 6.6 20 41.4 0.4 58.5 35 04 37 05 08 05 34 10 17 11 14 12 13 13 13 
y 14 29 40.6 02.9 308 32.6 6.7 20 41.8 0.1 58.5 30 04 45 05 14 05 38 10 28 11 25 12 24 13 21 

15 44 40.8 .. 03.9 322 58.3 6.7 20 41.9 0.1 58.4 20 04 57 05 23 05 45 10 48 11 44 12 41 13 36 
16 59 40.9 04.8 337 24.0 6.8 20 42.0 0.1 58.4 N 10 05 06 05 31 05 52 11 04 12 01 12 56 13 49 
17 74 41.l 05.7 351 49.8 6.8 20 41.9 0.2 58.4 0 05 13 05 37 05 58 11 20 12 17 13 10 14 01 

18 89 41.3 N 8 06.6 6 15.6 6.9 N20 41.7 o., 58.3 S 10 05 18 05 42 06 04 11 36 12 32 13 24 14 13 
19 104 41.4 07.5 20 41.5 6.9 20 41.4 0.5 58.3 20 05 22 05 48 06 10 11 53 12 49 13 39 14 26 
20 119 41.6 08.5 35 07.4 7.0 20 40.9 0.6 58.3 30 05 25 05 52 06 17 12 13 13 08 13 57 14 40 
21 134 41.8 .. 09.4 49 33.4 7.0 20 40.3 0.7 58.2 35 05 26 05 55 06 20 12 24 13 19 14 07 14 49 
22 149 41.9 10.3 63 59.4 7.1 20 39.6 0.8 58.2 40 05 26 05 58 06 25 12 37 13 32 14 18 14 58 
23 164 42.l 11.2 78 25.5 7.1 20 38.8 LO 58.2 45 05 26 06 00 06 30 12 53 13 47 14 32 15 10 

llg<f 179 42.3 N 8 12.2 92 51.6 7.1 N20 37.8 1.1 58.l S 50 05 26 06 03 06 36 13 12 14 05 14 48 15 23 
194 42.4 13.1 107 17.7 7.3 20 36.7 1.2 58.1 52 05 25 06 05 06 39 13 21 14 14 14 56 15 30 

02 209 42.6 14.0 121 44.0 7.2 20 35.5 1.3 58.l 54 05 25 06 06 06 42 13 31 14 23 15 04 15 36 
03 224 42.8 .. 14.9 136 10.2 7.4 20 34.2 1.5 58.0 56 05 24 06 07 06 45 13 43 14 34 15 14 15 44 
04 239 42.9 15.8 150 36.6 7.4 20 32.7 1.6 58.0 58 05 24 06 09 06 49 13 56 14 47 15 25 15 53 
05 254 43.1 16.8 165 03.0 7.4 20 31.l 1.7 58.0 S 60 05 22 06 11 06 53 14 11 15 01 15 37 16 03 

06 269 43.3 N 8 17.7 179 29.4 7.5 N20 29.4 1.8 57.9 Twilight Moonset 
07 284 43.4 18.6 193 55.9 7.5 20 27.6 2.0 57.9 lot. Sunset 

s 08 299 43.6 19.5 208 22.4 7.7 20 25.6 2.0 57.9 Civil Nout. 10 · 11 12 13 
A 09 314 43.8 .. 20.4 222 49.l 7.6 20 23.6 2.2 57.8 
T 10 329 43.9 21.3 237 15.7 7.8 20 21.4 2.3 57.8 . h m h .. h m h m h m h m h m 

u 11 344 44.1 22.3 251 42.5 7.7 20 19.1 Z.5 57.8 N 72 20 03 21 35 /Ill D CJ CJ 06 19 

R 12 359 44.3 N 8 23.2 266 09.2 7.9 N20 16.6 2.5 57.7 N 70 19 49 21 05 Ill/ D D 05 43 05 30 
D 13 14 44.4 24.1 280 36.l 7.9 20 14.1 2.7 57.7 68 19 38 20 44 22 37 03 29 04 26 04 50 04 59 
A 14 29 44.6 25.0 295 03.0 8.0 20 11.4 2.8 57.7 66 19 28 20 27 21 56 02 46 03 44 04 17 04 35 
y 15 44 44.7 .. 25.9 309 30.0 8.0 20 08.6 2.8 57.6 64 19 20 20 14 21 29 02 17 03 15 03 53 04 17 

16 59 44.9 26.8 323 57.0 8.1 20 05.8 3.0 57.6 62 19 14 20 03 21 08 01 55 02 53 03 34 04 01 
17 74 45.l 27.8 338 24.1 8.2 20 02.8 3.2 57.6 60 19 08 19 53 20 52 01 37 02 35 03 18 03 49 

18 89 45.2 N 8 28.7 352 51.3 8.2 N19 59.6 3.2 57.5 N 58 19 03 19 45 20 39 01 22 02 20 03 05 03 38 
19 104 45.4 29.6 7 18.5 8.3 19 56.4 3.3 57.5 56 18 58 19 38 20 28 01 09 02 07 02 53 03 28 
20 119 45.6 30.5 21 45.8 8.3 19 53.l 3.5 57.5 54 18 54 19 32 20 18 00 58 01 56 02 43 03 19 
21 134 45.7 .. 31.4 36 13.1 8.5 19 49.6 3.6 57.4 52 · 18 51 19 26 20 10 00 48 01 46 02 34 03 12 
22 149 45.9 32.3 50 40.6 8.5 19 46.0 3.6 57.4 50 18 47 19 21 20 02 00 39 01 38 02 26 03 05 
23 164 46.l 33.3 65 08.1 8.5 19 42.4 J.8 57.4 45 18 40 19 11 19 47 00 21 01 19 02 08 02 50 

12: 179 46.2 N 8 34.2 79 35.6 8.6 Nl9 38.6 3.9 57.3 N 40 18 34 19 02 19 35 00 06 01 04 01 54 02 38 
194 46.4 35.1 94 03.2 8.7 19 34.7 4.0 57.3 35 18 29 18 55 19 26 24 51 00 51 01 42 02 27 

02 209 46.6 36.0 108 30.9 8.8 19 30.7 4.1 57.3 30 18 25 18 49 19 18 24 40 00 40 01 32 02 18 
03 224 46.7 .. 36.9 122 58.7 8.8 19 26.6 4.2 57.2 20 18 17 18 39 19 06 24 20 00 20 01 13 02 02 
04 239 46.9 37.8 137 26.5 8.9 19 22.4 4.3 57.2 N 10 18 10 18 32 18 56 24 03 00 03 00 58 01 48 
05 254 47.0 38.7 151 54.4 8.9 19 18.1 4.5 57.2 0 18 04 18 25 18 50 23 47 24 43 00 43 01 35 

06 269 47.2 N 8 39.7 166 22.3 9.1 N19 13.6 4.5 57.1 S 10 17 58 18 20 18 44 23 32 24 28 00 28 01 22 
07 284 47.4 40.6 180 50.4 9.1 19 09.1 4.6 57.l 20 17 52 18 14 18 40 23 15 24 12 00 12 01 08 
08 299 47.5 41.5 195 18.5 9.1 19 04.5 4.7 57.1 30 17 45 18 09 18 37 22 55 23 53 24 51 00 51 

s 09 314 47.7 .. 42.4 209 46.6 9.3 18 59.8 4.9 57.0 35 17 41 18 07 18 36 22 44 23 42 24 42 00 42 
u 10 329 47.9 43.3 224 14.9 9.3 18 54.9 4.9 57.0 40 17 37 18 04 18 35 22 31 23 30 24 31 00 31 
N 11 344 48.0 44.2 238 43.2 9.3 18 50.0 5.0 57.0 45 17 32 18 01 18 35 22 15 23 15 24 18 00 18 
D 12 359 48.2 N 8 45.1 253 11.5 9.5 Nl8 45.0 5.1 56.9 s 50 17 25 17 58 18 35 21 56 22 57 24 02 00 02 
A 13 14 48.3 46.0 267 40.0 9.5 18 39.9 5.2 56.9 52 17 23 17 57 18 J6 21 47 22 49 23 55 25 03 
y 14 29 48.5 46.9 282 08.5 9.6 18 34.7 5.3 56.9 54 17 20 17 55 18 J6 21 )7 22 39 23 47 24 57 

15 44 48.7 .. 47.9 296 37.1 9.6 18 29.4 5.4 56.9 56 17 16 17 54 18 37 21 25 22 29 23 38 24 49 
16 59 48.8 48.8 311 05.7 9.8 18 24.0 5.5 56.8 58 17 12 l7 52 18 37 21 12 22 16 23 27 24 41 
17 74 49.0 49.7 325 34.5 9.8 18 18.5 5.6 56.8 S 60 17 08 17 50 18 38 20 57 22 02 23 15 24 32 

18 89 49.2 N 8 50.6 340 03.3 9.8 Nl8 12.9 5.7 56.8 SUN MOON 
19 104 49.3 51.5 354 32.1 10.0 18 07.2 5.8 56.7 
20 119 49.5 52.4 9 01.1 10.0 18 01.4 5.9 56.7 Dov 

Eqn. of Time Mer. Mer. Pon. 
Age Phase 

21 134 49.6 .. 53.3 23 30.1 10.0 17 55.5 5.9 56.7 oo• 12• Pais. Upper lower 

22 149 49.8 54.2 37 59.l 10.2 17 49.6 6.1 56.6 "' • m • h .. h .. h .. " 23 164 50;0 55.1 52 28.3 10.2 17 43.S 6.1 56.6 10 01 27 01 19 12 01 17 34 05 05 06 
11 01 11 01 03 12 01 18 30 06 02 07 () 

S.D. 16.0 d 0.9 s.o. 16.0 15.7 15.5 12 00 55 00 48 12 01 19 23 06 57 08 



78 APRIL 13, 14, 15 (MON., TUES., WED.) 

ARIES VENUS -3.5 MARS +l.4 JUPITER -2.0 SATURN +0.8 STARS 
<,Ml 

t,.IIA <,, H.A. o., G.H.A. Dec. G.H.A. Dec. G.HA. Dec. Nome S.HA Dec. ,, I, . , .. .. ' . u . ' . ' . . ' 0 ' . ' 1300 /UI ()',_(, 11804.lN 8 27.0 181 45.7 N 7 34.7 17 27.7 N O 08.9 15 18.7 N O 23.l Acamar 315 37.4 540 23.0 
()) 7 If, 08.0 193 03.7 28.2 196 46.4 35.4 32 30.4 09.0 30 21.4 23.2 Achernar 335 45.6 S57 20.1 
()7 n1 IO.~ 208 03.3 29.4 211 47.1 36.l 47 33.l 09.1 45 24.0 23.2 Acrux 173 36.l S62 59.8 
03 7111, 13.0 223 02.8 . . 30.6 226 47.8 .. 36.9 62 35.9 .. 09.2 60 26.6 .. 23.3 Adhara 255 31.9 S28 57.l 
04 261 15.4 238 02.4 31.8 241 48.5 37.6 77 38.6 09.4 75 29.2 23.4 Aldebaran 291 17.8 N16 28.2 
05 276 17.9 253 02.0 33.0 256 49.2 38.3 92 41.3 09.5 90 31.9 23.4 
06 291 20.4 268 01.6 N 8 34.l 271 49.9 N 7 39.l 107 44.l N O 09.6 105 34.5 N O 23.5 Alioth 166 41.6 N56 03.8 
07 306 22.8 283 01.1 35.3 286 50.6 39.8 122 46.8 09.7 120 37.1 23.6 Alkaid 153 17.7 N49 24.4 
08 321 25.3 298 00.7 36.5 301 51.3 40.5 137 49.5 09.8 135 39.8 23.6 Al Na'ir 28 14.7 S47 03.l 

M 09 336 27.8 313 00.3 .. 37.7 316 52.0 .. 41.3 152 52.3 . . 09.9 150 42.4 .. 23.7 Alnilam 276 11.5 S 1 13.0 
0 10 351 30.2 327 59.9 38.9 331 52.7 42.0 167 55.0 10.0 165 45.0 23.8 Alphard 218 20.l S 8 34.8 
N 11 6 32.7 342 59.4 40.1 346 53.4 42.7 182 57.7 10.1 180 47.7 23.8 
D 12 21 35.2 357 59.0 N 8 41.3 l 54.l N 7 43.5 198 00.4 N O 10.2 195 50.3 N O 23.9 Alphecca 126 31.5 N26 46.6 
A 13 36 37.6 12 58.6 42.5 16 54.8 44.2 213 03.2 10.3 210 52.9 24.0 Alpheratz 358 09.3 N28 59.0 
y 14 51 40.l 27 58.l 43.7 31 55.5 44.9 228 05.9 10.5 225 55.5 24.1 Altair 62 32.2 N 8 48.9 

15 66 42.5 42 57.7 .. 44.9 46 56.2 .. 45.7 243 08.6 . . 10.6 240 58.2 .. 24.1 Ankao 353 40.3 542 24.6 
16 81 45.0 57 57.3 46.0 61 56.9 46.4 258 11.4 10.7 256 00.8 24.2 Antares 112 56.l S26 23.4 
17 96 47.5 72 56.9 47.2 76 57.6 47.l 273 14.l 10.8 271 03.4 24.3 
18 111 49.9 87 56.4 N 8 48.4 91 58.2 N 7 47.9 288 16.8 N O 10.9 286 06.l N O 24.3 Arcturus 146 17.8 Nl9 16.8 
19 126 52.4 102 56.0 49.6 106 58.9 48.6 303 19.5 11.0 301 08.7 24.4 Atria 108 19.7 $68 59.4 
20 141 54.9 117 55.6 50.8 121 59.6 49.3 318 22.3 11.l 316 11.3 24.5 Avior 234 27.9 S59 27.3 
21 156 57.3 132 55.2 .. 52.0 137 00.3 .. 50.l 333 25.0 .. 11.2 331 14.0 . . 24.5 Bellatrix 278 58.5 N 6 19.8 
22 171 59.8 147 54.7 53.2 152 01.0 50.8 348 27.7 11.3 346 16.6 24.6 Betelgeuse 271 28.0 N 7 24.1 
23 187 02.3 162 54.3 54.3 167 01.7 51.5 3 30.4 11.4 1 19.2 24.7 

1400 202 04.7 177 53.9 N 8 55.5 182 02.4 N 7 52.3 18 33.2 N O 11.6 16 21.8 N O 24.7 Canopus 264 07.2 S52 41.5 
01 217 07.2 192 53.4 56.7 197 03.l 53.0 33 35.9 11.7 31 24.5 24.8 Capella 281 11.0 N45 58.8 
02 232 09.7 207 53.0 57.9 212 03.8 53.7 48 38.6 11.8 46 27.1 24.9 Deneb 49 48.3 N45 12.5 
03 247 12.l 222 52.6 8 59.l 227 04.5 .. 54.5 63 41.4 .. 11.9 61 29.7 .. 24.9 Denebola 182 58.4 Nl4 40.6 
04 262 14.6 237 52.1 9 00.3 242 05.2 55.2 78 44.1 12.0 76 32.4 25.0 Diphda 349 20.8 S18 05.6 
05 277 17.0 252 51.7 01.4 257 05.9 55.9 93 46.8 12.1 91 35.0 25.1 

06 292 19.5 267 51.3 N 9 02.6 272 06.6 N 7 56.7 108 49.5 N O 12.2 106 37.6 N O 25.1 Dubhe 194 21.2 N61 51.3 
07 307 22.0 282 50.8 03.8 287 07.3 57.4 123 52.3 12.3 121 40.3 25.2 Elnath 278 43.9 N28 35.5 

T 
08 322 24.4 297 50.4 05.0 302 08.0 58.l 138 55.0 12.4 136 42.9 25.3 Eltanin 90 57.3 NSl 29.2 
09 337 26.9 312 50.0 .. 06.2 317 08.7 .. 58.9 153 57.7 .. 12.5 151 45.5 . . 25.4 Enif 34 11.4 N 9 47.l 

u 10 352 29.4 327 49.5 07.4 332 09.4 7 59.6 169 00.4 12.6 166 48.l 25.4 Fomalhaut 15 51.3 S29 43.4 
E 11 7 31.8 342 49.1 08.5 347 10.l 8 00.3 184 03.2 12.7 181 50.8 25.5 s 

12 2 10.8 N 8 01.l 199 05.9 N O 12.9 196 53.4 N O 25.6 172 27.8 S57 00.6 0 22 34.3 357 48.7 N 9 09.7 Gacrux 

A 13 37 36.8 12 48.2 10.9 17 11.5 01.8 214 08.6 13.0 211 56.0 25.6 Gienah 176 17.3 S17 26.3 

y 14 52 39.2 27 47.8 12.l 32 12.l 02.5 229 11.3 13.l 226 58.7 25.7 Hodor 149 22.2 560 16.9 
15 67 41.7 42 47.4 .. 13.3 47 12.8 .. 03.3 244 14.1 . . 13.2 242 01.3 .. 25.8 Hamal 328 28.8 N23 22.2 
16 82 44.l 57 46.9 14.4 62 13.5 04.0 259 16.8 13.3 257 03.9 25.8 Kaus Aust. 84 16.2 S34 23.5 
17 97 46.6 72 46.5 15.6 77 14.2 04.7 274 19.5 13.4 272 06.5 25.9 
18 112 49.l 87 46.l N 9 16.8 92 14.9 N 8 05.4 289 22.2 N O 13.5 287 09.2 N O 26.0 Kochab 137 17.9 N74 13.9 
19 127 51.5 102 45.6 18.0 107 15.6 06.2 304 25.0 13.6 302 11.8 26.0 Markab 14 03.0 Nl5 06.0 
20 142 54.0 117 45.2 19.2 122 16.3 06.9 319 27.7 13.7 317 14.4 26.1 Menkar 314 41.0 N 4 00.8 
21 157 56.5 132 44.8 .. 20.3 137 17.0 .. 07.6 334 30.4 . . 13.8 332 17.1 .. 26.2 Menkent 148 36.2 S36 16.7 
22 172 58.9 147 44.3 21.5 152 17.7 08.4 349 33.l 13.9 347 19.7 26.2 Miaplacidus 221 44.5 569 38.7 
23 188 01.4 162 43.9 22.7 167 18.4 09.1 4 35.9 14.0 2 22.3 26.3 

1500 203 03.9 177 43.5 N 9 23.9 182 19.1 N 8 09.8 19 38.6 N O 14.1 17 24.9 N O 26.4 Mirfak 309 16.0 N49 47.6 
01 218 06.3 192 43.0 25.0 197 19.8 10.5 34 41.3 14.3 32 27.6 26.4 Nunki 76 28.6 S26 19.2 
02 233 08.8 207 42.6 26.2 212 20.5 11.3 49 44.0 14.4 47 30.2 26.5 Peacock 53 57.9 S56 47.6 
03 248 11.3 222 42.l .. 27.4 227 21.2 .. 12.0 64 46.8 .. 14.5 62 32.8 . . 26.6 Pollux 243 57.7 N28 04.3 
04 263 13.7 237 41.7 28.6 242 21.9 12.7 79 49.5 14.6 77 35.4 26.6 Procyon 245 25.4 N 5 16.3 
05 278 16.2 252 41.3 29.7 257 22.6 13.5 94 52.2 14.7 92 38.1 26.7 

06 293 18.6 267 40.8 N 9 30.9 272 23.3 N 8 14.2 109 54.9 N O 14.8 107 40.7 N O 26.8 Rasalhague 96 29.l Nl2 34.3 
w 07 308 21.l 282 40.4 32.1 287 24.0 14.9 124 57.6 14.9 122 43.3 26.8 Regulus 208 09.4 N12 03.5 
E 08 323 23.6 297 39.9 33.3 302 24.6 15.6 140 00.4 15.0 137 46.0 26.9 Rigel 281 35.9 S 8 13.6 

0 
09 338 26.0 312 39.5 .. 34.4 317 25.3 .. 16.4 155 03.l .. 15.l 152 48.6 . . 27.0 Rigil Kent. 140 24.7 560 45.3 

N 10 353 28.5 327 39.1 35.6 332 26.0 17.l 170 05.8 15.2 167 51.2 27.0 Sabik 102 40.5 S15 42.l 
11 8 31.0 342 38.6 36.8 347 26.7 17.8 185 08.5 15.3 182 53.8 27.l 

E 
12 357 38.2 N 9 37.9 2 27.4 N 8 18.6 200 11.3 N O 15.4 197 56.5 N O 27.2 Schedar 350 09.l N56 25.8 s 23 33.4 

0 13 38 35.9 12 37.7 39.1 17 28.l 19.3 215 14.0 15.5 212 59.1 27.2 Shaula 96 55.0 S37 05.3 
14 53 38.4 27 37.3 40.3 32 28.8 20.0 230 16.7 15.6 228 01.7 27.3 Sirius 258 55.5 S16 41.7 

A 
15 68 40.8 42 36.9 .. 41.5 47 29.5 .. 20.7 245 19.4 .. 15.7 243 04.3 .. 27.4 Spica 158 56.8 S11 03.8 y 
16 83 43.3 57 36.4 42.6 62 30.2 21.5 260 22.l 15.9 258 07.0 27.4 Suhail 223 10.4 $43 21.7 
17 98 45.8 72 36.0 43.8 77 30.9 22.2 275 24.9 16.0 273 09.6 27.5 

18 113 48.2 87 35.5 N 9 45.0 92 31.6 N 8 22.9 290 27 .6 N O 16.l 288 12.2 N O 27.6 Vega 80 55.5 N38 45.7 
19 128 50.7 102 35.l 46.l 107 32.3 23.6 305 30.3 16.2 303 14.9 27.6 Zuben'ubi 137 32.3 S15 57.8 
20 143 53.1 117 34.7 47.3 122 33.0 24.4 320 33.0 16.3 318 17.5 27.7 S.HA Mer. Pon. 
21 158 55.6 132 34.2 .. 48.5 137 33.7 .. 25.l 335 35.7 .. 16.4 333 20.1 .. 27.8 . ' h m 

22 173 58.l 147 33.8 49.6 J.S2 34.4 25.8 350 38.5 16.5 348 22.7 27.8 Venus 335 49.1 12 09 
23 189 00.5 162 33.3 50.8 167 35.l 26.5 5 41.2 16.6 3 25.4 27.9 Mars 339 57.7 11 51 

h m Jupiter 176 28.5 22 42 
Mer. Poss. 10 30.0 V -0.4 d 1.2 V 0.7 d 0.7 V 2.7 d 0.1 V 2.6 d 0.1 Saturn 174 17.l 22 51 



APRIL 13, 14, 15 (MON., TUES., WED.) 79 

Twilight Moonrise 
SUN MOON Lot. 

Civil 
Sunrise 13 14 15 16 Nau!. 

G.M.T. 
d h h h m h h m h m h m 

G.H.A. Dec. G.H.A. 1/ Dec. H.P. . m m m 

d h , . , , . , , , N 72 Ill/ 02 08 03 46 09 30 11 41 13 33 15 18 . . 
13: 179 50.l N 8 56.0 66 57.5 10.3 Nl7 37.4 6.2 56.6 N 70 Ill/ 02 42 04 01 10 18 12 06 13 48 15 24 

194 50.3 57.0 81 26.8 10.4 17 31.2 6.3 56.6 68 00 58 03 06 04 14 10 48 12 25 13 59 15 30 
02 209 50.4 57.9 95 56.2 10.4 17 24.9 6.4 56.5 66 01 51 03 24 04 24 11 11 12 41 14 09 15 34 
03 224 50.6 .. 58.8 110 25.6 10.5 17 18.5 6.S 56.5 64 02 21 03 39 04 33 11 29 12 53 14 17 15 38 
04 239 50.8 8 59.7 124 55.l 10.6 17 12.0 6.5 56.5 62 02 43 03 51 04 40 11 43 13 04 14 23 15 42 
05 254 50.9 9 00.6 139 24.7 10.6 17 05.5 6.7 56.4 60 03 01 04 01 04 47 11 56 13 13 14 29 15 45 

06 269 51.1 N 9 01.5 153 54.3 10.1 Nl6 58.8 6.7 56.4 N 58 03 15 04 10 04 52 12 06 13 20 14 34 15 47 
07 .84 51.2 02.4 168 24.0 10.8 16 52.1 6.8 56.4 56 03 27 04 18 04 57 12 15 13 27 14 39 15 49 
OE: 299 51.4 03.3 182 53.8 10.9 16 45.3 6.9 56.4 54 03 37 04 24 05 02 12 24 13 .3.3 14 43 15 51 

M 09 314 51.6 .. 04.2 197 23.7 10.9 16 38.4 6.9 56.3 52 03 46 04 30 05 06 12 31 13 39 14 47 15 53 
0 10 329 51.7 05.1 211 53.6 11.0 16 31.5 7.l 56.3 50 03 54 04 36 05 10 12 .37 13 44 14 50 15 55 

N 11 344 51.9 06.0 226 23.6 11.0 16 24.4 7.1 56.3 45 04 10 04 47 05 17 12 51 13 55 14 57 15 59 

D 12 359 52.0 N 9 06.9 240 53.6 11.1 Nl6 17 . .3 7.2 56.2 N 40 04 23 04 56 05 24 13 0.3 14 04 15 03 16 02 
A 13 14 52.2 07.8 255 23. 7 11.2 16 10.1 7.2 56.2 35 04 33 05 04 05 30 13 13 14 11 15 08 16 04 
y 14 29 52.4 08.7 269 53.9 11 . .3 16 02.9 7.4 56.2 30 04 41 05 10 05 .35 13 21 14 18 15 13 16 07 

15 44 52.5 .. 09.6 284 24.2 11 . .3 15 55.5 7.4 56.2 20 04 54 05 21 05 43 13 36 14 29 15 21 16 11 
16 59 52.7 10.5 298 54.5 11.4 15 48.1 7.4 56.1 N 10 05 04 05 29 05 50 13 49 14 39 15 28 16 14 
17 74 52.8 11.4 313 24.9 11.5 15 40.7 7.6 56.1 0 05 12 05 36 05 57 14 01 14 49 15 34 16 18 

18 89 53.0 N 9 12.4 327 55.4 11.5 Nl5 33.l 7.6 56.1 S 10 05 18 05 42 06 04 14 13 14 58 15 41 16 21 
19 104 53.2 13.3 342 25.9 11.6 15 25.5 7.7 56.l 20 05 23 05 48 06 11 14 26 15 08 15 47 16 25 
20 119 53.3 14.2 356 56.5 11.7 15 17.8 7.8 56.0 30 05 26 05 54 06 18 14 40 15 19 15 55 16 29 
21 134 53.5 .. 15.1 11 27.2 11.7 15 10.0. 7 .8 56.0 35 05 28 05 57 06 23 14 49 15 26 16 00 16 31 
22 149 53.6 16.0 25 57.9 11.8 15 02.2 7.9 56.0 40 05 29 06 00 06 28 14 58 15 .33 16 05 16 34 
23 164 53.8 16.9 40 28.7 11.9 14 54.3 8.0 56.0 45 05 30 06 04 06 34 15 10 15 42 16 11 16 37 

1400 179 53.9 N 9 17.8 54 59.6 11.9 Nl4 46.3 8.0 55.9 S 50 05 30 06 08 06 40 15 23 15 52 16 18 16 40 
01 194 54.1 18.7 69 30.5 12.0 14 38.3 8.l 55.9 52 05 30 06 09 06 44 15 30 15 57 16 21 16 42 
02 209 54.3 19.6 84 01.5 12.1 14 30.2 8.1 55.9 54 05 30 06 11 06 47 15 36 16 02 16 24 16 44 
03 224 54.4 .. 20.5 98 32.6 12.1 14 22.1 8.2 55.9 56 05 30 06 13 06 51 15 44 16 08 16 28 16 46 
04 239 54.6 21.4 113 03.7 12.2 14 1.3.9 8 . .3 55.8 58 05 30 06 15 06 55 15 5.3 16 15 16 3.3 16 48 
05 254 54.7 22.3 127 34.9 12.2 14 05.6 8.4 55.8 S 60 05 29 06 17 07 00 16 03 16 22 16 37 16 50 

06 269 54.9 N 9 23.2 142 06.1 12.3 N13 57 .2 8.4 55.8 Twilight Moonset 
07 284 55.0 24.1 156 37 .4 12.4 13 48.8 8.4 55.8 Lot. Sunset 
08 299 55.2 25.0 171 08.8 12.4 13 40.4 8.5 55.7 Civil Nout. 13 14 15 16 

T 09 314 55.4 .. 25.9 185 40.2 12.5 13 .31.9 8.6 55.7 u 10 329 55.5 26.8 200 11.7 12.6 1.3 2.3.3 8.6 55.7 h h h h h h 
E 

. h m m m m m m m 

11 344 55.7 27.7 214 43.3 12.6 1.3 14.7 8.7 55.7 N 72 20 19 22 00 /Ill 06 19 05 49 05 32 05 19 s 
12 N 70 0 359 55.8 N 9 28.6 229 14.9 12.1 Nl3 06.0 8.8 55.6 20 02 21 24 Ill/ 05 30 05 22 05 16 05 10 

A 13 14 56.0 29.5 243 46.6 12.7 12 57.2 8.7 55.6 68 19 49 20 59 23 19 04 59 05 02 05 03 05 02 

y 14 29 56.l 30.4 258 18.3 12.8 12 48.5 8.9 55.6 66 19 38 20 40 22 17 04 35 04 46 04 52 04 56 
15 44 56.3 .. 31.3 272 50.l 12.9 12 39.6 8.9 55.6 64 19 30 20 24 21 44 04 17 04 32 04 43 04 51 
16 59 56.4 32.2 287 22.0 12.9 12 30.7 8.9 55.6 62 19 22 20 12 21 21 04 01 04 21 04 35 04 46 
17 74 56.6 33.1 301 53.9 12.9 12 21.8 9.0 55.5 60 19 15 20 01 21 03 03 49 04 11 04 28 04 42 

18 89 56.8 N 9 34.0 316 25.8 13.1 Nl2 12.8 9.1 55.5 N 58 19 10 19 52 20 48 03 38 04 0.3 04 22 04 39 
19 104 56.9 34.9 330 57.9 13.0 12 0.3.7 9.1 55.5 56 19 04 19 45 20 36 03 28 03 55 04 17 04 36 
20 119 57.l 35.8 345 29.9 13.2 11 54.6 9.1 55.5 54 19 00 19 38 20 25 03 19 03 48 04 12 04 33 
21 134 57.2 .. 36.6 0 02.l 13.2 11 45.5 9.2 55.4 52 18 56 19 32 20 16 03 12 03 42 04 08 04 30 
22 149 57.4 37.5 14 .34.3 13.2 11 36.3 9.3 55.4 50 18 52 19 26 20 08 03 05 03 37 04 04 04 28 
23 164 57.5 38.4 29 06.5 13.3 11 27.0 9.3 55.4 45 18 44 19 15 19 52 02 50 03 25 03 56 04 23 

1s: 179 57.7 N 9 39.3 43 38.8 13.3 NU 17.7 9.3 55.4 N 40 18 37 19 05 19 39 02 38 03 15 03 48 04 18 
194 57.8 40.2 58 11.1 13.4 11 08.4 9.4 55.4 35 18 32 18 58 19 28 02 27 03 07 03 42 04 15 

02 209 58.0 41.l 72 43.5 13.S 10 59.0 9.4 55.3 30 18 26 18 51 19 20 02 18 02 59 03 37 04 11 
03 224 58.2 .. 42.0 87 16.0 13.5 10 49.6 9.4 55.3 20 18 18 18 40 19 07 02 02 02 46 03 27 04 05 
04 239 58.3 42.9 101 48.5 13.6 10 40.2 9.5 55.3 N 10 18 10 18 32 18 57 01 48 02 35 03 19 04 00 
05 254 58.5 43.8 116 21.1 13.6 10 30.7 9.6 55.3 0 18 04 18 25 18 49 01 35 02 24 03 11 03 55 

06 269 58.6 N 9 44.7 130 53.7 13.6 NlO 21.1 9.6 55.3 S 10 17 57 18 18 18 43 01 22 02 13 03 03 03 50 

w 07 284 58.8 45.6 145 26.3 13.7 10 11.5 9.6 55.2 20 17 50 18 12 18 38 01 08 02 02 02 54 03 45 
08 299 58.9 46.5 159 59.0 13.8 10 01.9 9.6 55.2 30 17 42 18 06 18 34 00 51 01 49 02 45 03 39 

E 09 314 59.1 .. 47.4 174 31.8 1.3.8 9 52.3 9.7 55.2 35 17 37 18 03 18 32 00 42 01 41 02 39 03 36 
D 10 329 59.2 48.3 189 04.6 13.8 9 42.6 9.8 55.2 40 17 32 18 00 18 .31 00 .31 01 32 02 32 03 32 
N 11 344 59.4 49.2 203 37.4 13.9 9 32.8 9.7 55.2 45 17 26 17 56 18 30 00 18 01 22 02 25 03 27 
E 

12 359 59.5 N 9 50.l S 50 s 218 10.3 13.9 N 9 23.1 9.8 55.1 17 19 17 52 18 29 00 02 01 09 02 16 03 21 

D 13 14 59.7 51.0 232 43.2 14.0 9 13..3 9.9 55.1 52 17 16 17 50 18 29 25 03 01 0.3 02 11 03 19 

A 14 29 59.8 51.8 247 16.2 1-4.1 9 0.3.4 9.9 55.l 54 17 13 17 48 18 29 24 57 00 57 02 07 03 16 

y 15 45 00.0 .. 52.7 261 49..3 14.0 8 5.3.5 9.9 55.1 56 17 09 17 46 18 29 24 49 00 49 02 01 03 13 
16 60 00.1 53.6 276 22.3 14.2 8 43.6 9.9 55.1 58 17 04 17 44 18 30 24 41 00 41 01 56 03 09 
17 75 00.3 54.5 290 55.5 14.1 8 3.3.7 10.0 55.0 S 60 16 59 17 42 18 30 24 32 00 32 01 49 03 05 
18 90 00.4 N 9 55.4 305 28.6 14.2 N 8 2.3.7 10.0 55.0 SUN MOON 
19 105 00.6 56.3 320 01.8 14.3 8 13.7 10.0 55.0 

Eqn. of Time Mer. Mer. Poss. 20 120 00.7 57.2 334 .35.1 14.2 8 03.7 10.l 55.0 Doy Age Phase 
21 1.35 00.9 .. 58.1 349 08.3 14.4 7 5.3.6 10.l 55.0 oo• 12• Posa. Upper lower 

22 150 01.0 59.0 3 41.7 14.3 7 43.5 10.l 55.0 m . m • h ., h m h .. d 

23 165 01.2 59.9 18 15.0 14.4 7 3.3.4 10.l 54.9 13 00 40 00 32 12 01 20 13 07 48 09 
14 00 25 

00 ~~ 12 00 21 00 08 37 10 0 S.D. 16.0 d 0.9 S.D. 15.3 15.2 15.0 15 00 10 00 0 12 00 21 45 09 23 11 



80 APRIL 16, 17, 18 (THURS., FRI., SAT.) 

ARIES VENUS -3.5 MARS +1.4 JUPITER -2.0 SATURN +0.8 STARS 
<;.M.1 

<,ltA G H.A. Dec G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. ,, 
" .. , 

" " ' " ' . , . , . ' 0 ' . ' . ' . , 
16g? 704 OHJ 177 32.9 N 9 52.0 182 35.7 N 8 27.3 20 43.9 N o 16.7 18 28.0 N O 28.0 Acomor 315 37.4 S40 23.0 

ll? OS.', 192 32.4 53.l 197 36.4 28.0 35 46.6 16.8 33 30.6 28.0 Achernar 335 45.6 S57 20.l 
01 7..M 07.9 207 32.0 54.3 212 37.l 28.7 so 49.3 16.9 48 33.2 28.l Acrux 173 36.2 S62 59.8 
03 24'1 10.4 222 31.5 .. 55.5 227 37.8 . . 29.4 65 52.l .. 17.0 63 35.9 .. 28.2 Adhara 255 31.9 S28 57.l 
04 264 12.9 237 31.l 56.6 242 38.5 30.2 80 54.8 17.l 78 38.5 28.2 Aldebaran 291 17.8 Nl6 28.2 
05 279 15.3 252 30.7 57.8 257 39.2 30.9 95 57.5 17.2 93 41.1 28.3 
06 294 17.8 267 30.2 N 9 59.0 272 39.9 N 8 31.6 111 00.2 N O 17.3 108 43.7 N o 28.4 Alioth 166 41.6 N56 03.8 
07 309 20.2 282 29.8 10 00.1 287 40.6 32.3 126 02.9 17.4 123 46.4 28.4 Alkaid 153 17.7 N49 24.4 

T 08 324 22.7 297 29.3 01.3 302 41.3 33.1 141 05.7 17.5 138 49.0 28.5 Al No'ir 28 14.7 547 03.l 
H 09 339 25.2 312 28.9 .. 02.5 317 42.0 .. 33.8 156 08.4 .. 17.6 153 51.6 . . 28.6 Alnilam 276 11.5 S l 13.0 
u 10 354 27.6 327 28.4 03.6 332 42.7 34.5 171 11.l 17.7 168 54.2 28.6 Alphard 218 20.l S 8 34.8 
R 11 9 30.l 342 28.0 04.8 347 43.4 35.2 186 13.8 17.8 183 56.9 28.7 
s 12 24 32.6 357 27.5 NlO 05.9 2 44.1 N 8 35.9 201 16.5 N O 18.0 198 59.5 N O 28.8 Alphecca 126 31.5 N26 46.6 
D 13 39 35.0 12 27.l 07.1 17 44.8 36.7 216 19.2 18.l 214 02.l 28.8 Alpheratz 358 09.3 N28 59.0 
A 14 54 37.5 27 26.6 08.3 32 45.4 37.4 231 22.0 18.2 229 04.7 28.9 Altair 62 32.2 N 8 48.9 
y 15 69 40.0 42 26.2 .. 09.4 47 46.l .. 38.l 246 24.7 .. 18.3 244 07.4 . . 29.0 Ankoo 353 40.3 542 24.6 

16 84 42.4 57 25.7 10.6 62 46.8 38.8 261 27.4 18.4 259 10.0 29.0 Antares 112 56.l S26 23.4 
17 99 44.9 72 25.3 11.7 77 47.5 39.6 276 30.l 18.5 274 12.6 29.l 
18 114 47.4 87 24.8 NlO 12.9 92 48.2 N 8 40.3 291 32.8 N O 18.6 289 15.2 N O 29.2 Arcturus 146 17.8 Nl9 16.8 
19 129 49.8 102 24.4 14.1 107 48.9 41.0 306 35.5 18.7 304 17.9 29.2 Atria 108 19.7 S68 59.4 
20 144 52.3 117 23.9 15.2 122 49.6 41.7 321 38.3 18.8 319 20.5 29.3 Avior 234 28.0 S59 27.3 
21 159 54.7 132 23.5 .. 16.4 137 50.3 .. 42.4 336 41.0 .. 18.9 334 23.l . . 29.4 Bellatrix 278 58.5 N 6 19.8 
22 174 57.2 147 23.0 17.5 152 51.0 43.2 351 43.7 19.0 349 25.7 29.4 Betelgeuse 271 28.0 N 7 24.1 
23 189 59.7 162 22.6 18.7 167 51.7 43.9 6 46.4 19.1 4 28.4 29.5 

1700 205 02.l 177 22.1 NlO 19.9 182 52.4 N 8 44.6 21 49.1 N O 19.2 19 31.0 N o 29.6 Canopus. 264 07.2 S52 41.5 
01 220 04.6 192 21.7 21.0 197 53.1 45.3 36 51.8 19.3 34 33.6 29.6 Capello 281 11.0 N45 58.8 
02 235 07.l 207 21.2 22.2 212 53.8 46.0 51 54.6 19.4 49 36.2 29.7 Deneb 49 48.3 N45 12.5 
03 250 09.5 222 20.8 .. 23.3 227 54.5 . . 46.8 66 57.3 . . 19.5 64 38.9 .. 29.8 Denebola 182 58.4 Nl4 40.6 
04 265 12.0 237 20.3 24.5 242 55.1 47.5 82 00.0 19.6 79 41.5 29.8 Diphdo 349 20.8 S18 05.5 
05 280 14.5 252 19.9 25.6 257 55.8 48.2 97 02.7 19.7 94 44.1 29.9 

06 295 16.9 26 7 19.4 NlO 26.8 272 56.5 N 8 48.9 112 05.4 N o 19.8 109 46.7 N O 29.9 Dubhe 194 21.2 N61 51.3 
07 310 19.4 282 19.0 27.9 287 57.2 49.6 127 08.l 19.9 124 49.4 30.0 Elnath 278 43.9 N28 35.5 
08 325 21.9 297 18.5 29.l 302 57.9 50.4 142 10.8 20.0 139 52.0 30.1 Eltanin 90 57.3 NSl 29.2 

F 09 340 24.3 312 18.l .. 30.2 317 58.6 .. 51.l 157 13.6 .. 20.l 154 54.6 .. 30.l Enif 34 11.4 N 9 47.l 
R 10 355 26.8 327 17.6 31.4 332 59.3 51.8 172 16.3 20.2 169 57.2 30.2 Fomalhaut 15 51.3 S29 43.4 
I 11 10 29.2 342 17.l 32.6 348 00.0 52.5 187 19.0 20.3 184 59.9 30.3 
D 12 25 31.7 357 16.7 NlO 33.7 3 00.7 N 8 53.2 202 21.7 N O 20.4 200 02.5 N O 30.3 Gacrux 172 27.8 S57 00.6 
A 13 40 34.2 12 16.2 34.9 18 01.4 54.0 217 24.4 20.5 215 05.l 30.4 Gienah 176 17.3 S17 26.3 
y 14 55 36.6 27 15.8 36.0 33 02.l 54.7 232 27.l 20.6 230 07.7 30.5 Hodor 149 22.2 S60 16.9 

15 70 39.l 42 15.3 .. 37.2 48 02.8 .. 55.4 247 29.8 .. 20.7 245 10.3 . . 30.5 Hamal 328 28.8 N23 22.2 
16 85 41.6 57 14.9 38.3 63 03.5 56.l 262 32.6 20.8 260 13.0 30.6 Kou• Au1t. 84 16.2 S34 23.5 
17 100 44.0 72 14.4 39.5 78 04.l 56.8 277 35.3 20.9 275 15.6 30.7 
18 115 46.5 87 13.9 NlO 40.6 93 04.8 N 8 57.5 292 38.0 N O 21.0 290 18.2 N o 30.7 Kochab 137 17.9 N74 13.9 
19 130 49.0 102 13.5 41.8 108 05.5 58.3 307 40.7 21.l 305 20.8 30.8 Markab 14 03.0 NlS 06.0 
20 145 51.4 117 13.0 42.9 123 06.2 59.0 322 43.4 21.2 320 23.5 30.9 Menkar 314 41.0 N 4 00.8 
21 160 53.9 132 12.6 .. 44.1 138 06.9 8 59.7 337 46.l .. 21.3 335 26.1 .. 30.9 Menkent 148 36.2 S36 16.7 
22 175 56.3 147 12.1 45.2 153 07.6 9 00.4 352 48.8 21.5 350 28.7 31.0 Miopl_ocidus 221 44.6 569 38.7 
23 190 58.8 162 11.7 46.3 168 08.3 01.l 7 51.5 21.6 5 31.3 31.0 

1800 206 01.3 177 11.2 NlO 47.5 183 09.0 N 9 01.9 22 54.2 N O 21.7 20 34.0 N O 31.l Mirfak 309 16.0 N49 47.6 
01 221 03.7 192 10.7 48.6 198 09.7 02.6 37 57.0 21.8 35 36.6 31.2 Nunki 76 28.6 S26 19.2 
02 236 06.2 207 10.3 49.8 213 10.4 03.3 52 59.7 21.9 50 39.2 31.2 Peacock 53 57.9 S56 47.6 
03 251 08.7 222 09.8 .. 50.9 228 11.l .. 04.0 68 02.4 .. 22.0 65 41.8 .. 31.3 Pollux 243 57.7 N28 04.4 
04 266 11.l 237 09.4 52.1 243 11.8 04.7 83 05.1 22.1 80 44.4 31.4 Procyon 245 25.4 N 5 16.3 
05 281 13.6 252 08.9 53.2 258 12.4 05.4 98 07.8 22.2 95 47.l 31.4 

06 296 16.l 26 7 08.4 NlO 54.4 273 13.1 N 9 06.1 113 10.5 N O 22.3 110 49.7 N O 31.5 Rasalhague 96 29.1 Nl2 34.3 
07 311 18.5 282 08.0 55.5 288 13.8 06.9 128 13.2 22.4 125 52.3 31.6 Regulus 208 09.4 N12 03.5 

s 08 326 21.0 297 07.5 56.7 303 14.5 07.6 143 15.9 22.5 140 54.9 31.6 Rigel 281 35.9 S 8 13.6 
A 09 341 23.5 312 07.0 .. 57.8 318 15.2 .. 08.3 158 18.6 .. 22.6 155 57.6 .. 31.7 Rigil Kent. 140 24.7 560 45.3 
T 10 356 25.9 327 06.6 10 58.9 333 15.9 09.0 173 21.4 22.7 171 00.2 31.8 Sabik 102 40.5 S15 42.1 
u 11 11 28.4 342 06,l 11 00.l 348 16.6 09.7 188 24.l 22.8 186 02.8 31.8 
R 12 26 30.8 357 05.7 Nll 01.2 3 17.3 N 9 10.4 203 26.8 N O 22.9 201 05.4 N O 31.9 Schedar 350 09.1 N56 25.8 
D 13 41 33.3 12 05.2 02.4 18 18.0 11.2 218 29.5 23.0 216 08.0 31.9 Shaula 96 55.0 S37 05.3 
A 14 56 35.8 .27 04.7 03.5 33 18.7 11.9 233 32.2 23.1 231 10.7 32.0 Sirius 258 55.5 S16 41.7 
y 15 71 38.2 42 04.3 .. 04.6 48 19.4 . . 12.6 248 34.9 .. 23.2 246 13.3 .. 32.l Spica 158 56.8 Sll 03.8 

16 86 40.7 57 03.8 05.8 63 20.0 13.3 263 37.6 23.3 261 15.9 32.1 Suhoil 223 10.4 543 21.7 
17 101 43.2 72 03.3 06.9 78 20.7 14.0 278 40.3 23.4 276 18.5 32.2 

18 116 45.6 87 02.9 Nll 08.1 93 21.4 N 9 14.7 293 43.0 N O 23.5 291 21.1 N O 32.3 Vega 80 55.4 N38 45.7 
19 131 48.l 102 02.4 09.2 108 22.1 15.4 308 45.7 23.6 306 23.8 32.3 Zuben'ubi 137 32.3 S15 57.9 
20 146 50.6 117 01.9 10.3 123 22.8 16.l 323 48.4 23.7 321 26.4 32.4 S.H.A. Mer. PoH. 
21 161 53.0 132 01.5 .. 11.5 138 23.5 .. 16.9 338 51.2 .. 23.8 336 29.0 .. 32.5 . , h m 

22 176 55.5 147 01.0 12.6 bJ 24.2 17.6 353 53.9 23.9 351 31.6 32.5 Venu, 332 20.0 12 11 
23 191 58.0 162 00.5 13.7 168 24.9 18.3 8 56.6 24.0 6 34.2 32.6 M(!rs 337 S0.2 11 48 

h m Jupiter 176 47.0 22 29 
Mer. Poss. 10 18.2 V -0.S d l.2 V 0.7 d 0.7 V 2.7 d 0.1 V 2.6 d 0.1 Saturn 174 28.9 22 38 



APRIL 16, 17, 18 (THURS., FRI., SAT.) 81 

SUN 
Twilight 

MOON 
Moonrise 

lat. Nout. Civil Sunrise 16 17 18 19 
G.M.T.I--G-.H-.A-.--D-e-c.--1--G-.H-.A-.--,V---D-ec-.---d-H-.-P.-+---.+-'-'h.;;.;;,;;.;.m-,--;;...h.,.m-+--h-m-+-h----m--,.-h,;,;.;.._m_,_---h.;._m-,---'h;.;_m_ 

N 72 1111 01 39 03 28 15 18 16 58 18 38 20 19 
20 06 
19 55 
19 46 
19 38 
19 32 
19 26 
19 21 
19 17 
19 13 
19 09 
19 06 
18 59 

d h o , o 

16 00 180 01.3 NlO 00.7 
01 195 01.5 01.6 
02 210 01.6 02.5 
03 225 01.8 · · 03.4 
04 240 01.9 04.3 
OS 255 02.l 05.2 
06 :no 02.2 NlO 06.1 
07• '35 02.4 07.0 

T 00' 300 02.5 07.8 
H 09 315 02.7 · · 08.7 
U 10 330 02.8 09.6 
R 11 345 03.0 10.5 
S 12 0 03.1 NlO 11.4 
D 13 15 03.3 12.3 
A 14 30 03.4 13.2 
Y 15 45 03.6 · · 14.0 

16 60 03.7 14.9 
17 75 03.9 15.8 
18 90 04.0 NlO 16.7 
19 105 04.2 17.6 
20 120 04.3 18.5 
21 135 04.5 · · 19.3 
22 150 04.6 20.2 
23 165 04.8 21.l 

17 00 180 04.9 NlO 22.0 
01 195 05.1 22.9 
02 210 05.2 23.7 
03 225 05.4 · · 24.6 
04 240 05.5 25.5 
OS 255 05.6 26.4 
06 270 05.8 NlO 27.3 
07 285 05.9 28.l 
08 300 06.l 29.0 

F 09 315 06.2 · · 29.9 
R 10 330 06.4 30.8 
I 11 345 06.5 31.7 

D 12 0 06.7 NlO 32.5 
A 13 15 06.8 33.4 
Y 14 30 07 .0 34.3 

15 45 07.1 · • 35.2 
16 60 07.2 36.0 
17 75 07.4 36.9 
18 90 07.5 NlO 37.8 
19 105 07.7 38.7 
20 120 07.8 39.6 
21 135 08.0 · • 40.4 
22 150 08.l 41.3 
23 165 08.2 42.2 

18 00 180 08.4 NlO 43.l 
01 195 08.5 43.9 
02 210 08.7 44.8 
03 225 08.8 · · 45.7 
04 240 09.0 46.5 
OS 255 09.1 47.4 
06 270 09.2 NlO 48.3 
07 285 09.4 49.2 

S 08 300 09.5 50.0 
A 09 315 09.7 · · 50.9 
T 10 330 09.8 51.8 
U 11 345 10.0 52.7 
R 12 0 10.l NlO 53.5 
D 13 15 10.2 54.4 
A 14 30 10.4 55.3 
Y 15 45 10.5 · · 56.l 

16 60 10.7 57 .0 
17 75 10.8 57.9 
18 90 10.9 NlO 58.7 
19 105 11.1 10 59.6 
20 120 11.2 11 00.5 
21 135 11.4 · · 01.3 
22 150 11.5 02.2 
23 165 11.6 03.1 

S.D. 16.0 d 0.9 

32 48.4 14.5 N 7 23.3 10.2 54.9 
47 21.9 14.4 7 13.l 10.2 54.9 
61 55.3 14.5 7 02.9 10.2 54.9 
76 28.8 14,6 6 52.7 10.2 54.9 
91 02.4 14.6 6 42.5 10.3 54.9 

105 36.0 14.6 6 32.2 10.3 54.8 
120 09.6 14.7 N 6 21.9 10.3 54.8 
134 43.3 14.6 6 11.6 10.3 54.8 
149 16.9 14.8 6 01.3 10.4 54.8 
163 50.7 14.7 5 50.9 10.3 54.8 
178 24.4 14.8 5 40.6 10.4 54.8 
192 58.2 14.8 5 30.2 10.4 54.7 
207 32.0 14.9 N 5 19.8 10.s 54.7 
222 05.9 14.8 5 09.3 10.4 54.7 
236 39.7 14.9 4 58.9 10.5 54.7 
251 13.6 15.0 4 48.4 10.4 54.7 
265 47.6 14.9 4 38.0 10.5 54.7 
280 21.5 15.0 4 27 .5 10.5 54. 7 
294 55.5 15.0 N 4 17 .O 10.5 54.6 
309 29.5 15.0 4 06.5 10.6 54.6 
324 03.5 15.l 3 55.9 10.5 54.6 
338 37 .6 15.1 3 45.4 10.6 54.6 
353 11.7 15.1 3 34.8 10.5 54.6 

7 45.8 15.1 3 24.3 10.6 54.6 
22 19.9 15.2 N 3 13.7 10.6 54.6 
36 54.l 15.1 3 03.l 10.6 54.5 
51 28.2 15.2 2 52.5 10.6 54.5 
66 02.4 15.2 2 41.9 10.6 54.5 
80 36.6 15.3 2 31.3 10.6 54.5 
95 10.9 15.2 2 20.7 10.6 54.5 

N 70 /Ill 02 21 03 47 15 24 16 58 18 32 
68 /Ill 02 49 04 01 15 30 16 59 18 26 
66 01 25 03 10 04 13 15 34 16 59 18 22 
64 02 03 03 27 04 23 15 38 16 59 18 19 
62 02 29 03 40 04 31 15 42 16 59 18 15 
60 02 48 03 51 04 38 15 45 16 59 18 13 

N 58 03 04 04 01 04 44 15 47 16 59 18 10 
56 03 17 04 09 04 50 15 49 16 59 18 08 
54 03 29 04 17 04 55 15 51 16 59 18 06 
52 03 38 04 23 04 59 15 53 16 59 18 05 
SO 03 47 04 29 05 03 15 55 16 59 18 03 
45 04 04 04 41 05 12 15 59 16 59 18 00 

N 40 04 18 04 51 05 20 16 02 17 00 17 57 
35 04 29 05 00 05 26 16 04 17 00 17 54 
30 04 38 05 07 05 31 16 07 17 00 17 52 
20 04 52 05 18 05 41 16 11 17 00 17 48 

N 10 05 02 05 27 05 49 16 14 17 00 17 45 
0 05 11 05 35 05 56 16 18 17 00 17 42 

S 10 05 18 05 42 06 04 16 21 17 00 17 39 
20 05 23 05 49 06 11 16 25 17 01 17 36 
30 05 28 05 56 06 20 16 29 17 01 17 33 
35 05 30 05 59 06 25 16 31 17 01 17 30 
40 05 32 06 03 06 31 16 34 17 01 17 28 
45 05 33 06 07 06 37 16 37 17 01 17 26 

S 50 05 35 06 12 06 45 16 40 17 01 17 22 
52 05 35 06 14 06 49 16 42 17 02 17 21 
54 05 35 06 16 06 53 16 44 17 02 17 19 
56 05 36 06 19 06 57 16 46 17 02 17 18 
58 05 36 06 21 07 02 16 48 17 02 17 16 

S 60 05 36 06 24 07 07 16 50 17 02 17 14 

18 54 
18 49 
18 44 
18 37 
18 31 
18 24 
18 18 
18 12 
18 05 
18 01 
17 56 
17 51 
17 44 
17 41 
17 38 
17 34 
17 30 
17 26 

109 45.l 15.3 N 2 10.l 10.6 54.5 1---+---+--T-w_i.._lig_h_t_-+-----'--M-aa_,_n_se_t_...._ __ _ 
124 19.4 15.3 l 59.5 10.6 54.5 Lat. Sunset 
138 53.7 15.3 l 48.9 10.1 54.51---4----1--C;::.i.:.v,;,;.il~...;N.:.a;::.u:.:t.:... +-_;::.16::_...-_;::.17;;._...-_;:;l.:.8_~_:l:..:9_ 
153 28.0 15.3 l 38., 10.6 54.4 
168 02.3 15.3 l 27 .6 10.6 54.4 . 
182 36.6 15.4 1 17 .0 10.7 54.4 N 72 
197 11.0 15.3 N 1 06.3 l0.6 54.4 N 70 
211 45.3 15.4 0 55.7 10.6 54.4 68 
226 19.7 15.4 0 45.l 10.1 54.4 66 
240 54.1 15.4 0 34.4 10.6 54.4 64 
255 28.5 15.4 0 23.8 10.6 54.4 62 
270 02.9 15.4 0 13.2 10.7 54.4 60 
284 37.3 15.4 N O 02.5 10.6 54.3 N 58 
299 11. 7 15.5 S O 08.1 10.6 54.3 56 
313 46.2 15.4 0 18.7 10.6 54.3 54 
328 20.6 15.5 0 29.3 10.6 54.3 52 
342 55.l ~5.4 0 39.9 10.7 54.3 , 50 
357 29.5 15.5 0 50.6 10.6 54.3 ; 45 

12 04.CJ :5.5 S l 01.2 10.6 54.:,l N 40 
26 38.5 15.S l 11.8 10.5 543 35 
41 13.0 15.4 l 22.3 10.6 54.3 I 30 
55 47.4 15.5 l 32.9 10.6 54.3; 20 
70 21.9 15.5 l 43.5 10.6 54.2 ' N 10 
84 56.4 15.5 l 54.l 10.5 54.2 0 
99 30.9 15.5 S 2 04.6 10.5 54.2 

114 05.4 15.5 2 15.1 10.6 54.2 
128 39.9 15.5 2 25.7 10.5 54.2 
143 14.4 15.5 2 .36.2 10.5 54.2 
157 48.9 15.5 2 46.7 10.5 54.2 
172 2.3.4 15.5 2 57 .2 10.5 54.2 
186 57. 9 15.5 S 3 07. 7 10.4 54.2 
201 32.4 15.5 3 18.l 10.5 54.2 
216 06.9 15.5 3 28.6 10.4 54.2 
230 41.4 15.5 3 .39.0 10.4 54.2 
245 15.9 15.4 3 49.4 10.4 54.l 

S 10 
20 
30 
35 
40 
45 

s so 
52 
54 
56 
58 

S 60 

h m 
20 35 

20 16 
20 01 
19 49 
19 39 
19 30 
19 23 
19 16 
19 11 
19 05 
19 o· 
18 5:-
18 48 
18 40 
18 34 
18 28 
18 19 
18 11 
18 03 
17 55 
17 47 
17 39 
17 33 
17 28 
17 21 
17 13 
17 1·.: 
17 06 · 
17 01 
16 56 
16 51 

h m 

22 30 
21 44 
21 14 
20 52 
20 35 
20 21 
20 10 
20 00 
19 51 
19 44 
·9 37 
,9 31 
:9 _:;, 
19 09 
19 00 
18 53 
18 41 
18 32 
18 24 
18 17 
18 10 
18 03 
17 59 
17 55 
17 51 

17 46 
17 44 
17 42 
17 39 
17 37 
17 .34 

h m 

Ill/ 

1111 
/Ill 

22 43 
22 01 
21 34 
21 14 
20 57 
20 44 
20 3.3 
20 23 
20 14 
19 56 
19 42 
19 31 
19 22 
19 08 
18 57 
18 48 
18 41 
18 36 
18 31 
18 29 
18 27 
18 25 

"10 24 
18 23 
18 23 
18 22 
18 22 
18 22 

h m 

05 19 
05 10 
05 02 
04 56 
04 51 
04 46 
04 42 
04 39 
04 .36 
04 33 
04 30 
04 28 
04 23 
04 18 
04 15 
04 11 
04 05 
04 00 
03 55 

03 50 
03 45 
03 39 
03 36 
03 32 
03 27 
03 21 
03 19 
0.3 16 
0.3 13 
03 09 
03 05 

h m 

05 07 

05 04 
05 02 
04 59 
04 58 
04 56 
04 55 
04 54 
04 52 
04 51 
04 51 
04 50 
04 48 
04 46 
04 45 
04 44 
04 42 
04 40 
04 38 

04 .37 
04 35 
04 32 
04 31 
04 30 
04 28 
04 26 
04 25 
04 24 
04 23 
04 22 
04 20 

h m 

04 56 
04 58 
05 00 
05 02 
05 04 
05 05 
05 06 
05 07 
05 08 
05 09 
05 10 
05 11 
05 12 
05 14 
05 15 
05 16 
05 18 
05 19 
05 20 
05 22 
05 23 
05 25 
05 26 
05 27 
05 28 
05 30 
05 31 
05 31 
05 32 
05 33 
05 34 

h m 

04 44 
04 52 
04 59 
05 05 
05 10 
05 14 
05 18 
05 22 
05 25 
05 27 
05 30 
05 32 
05 37 
05 41 
05 45 
05 48 
05 53 
05 58 
06 03 
06 07 
06 12 
06 17 
06 21 
06 24 
06 28 
06 .33 
06 .36 
06 38 
06 41 
06 44 
06 48 259 50.3 15.5 .3 59.8 10.4 54.1 

274 24.8 15.5 S 4 10.Z 10.3 54.11--+---J...-SU_N_..._ __ ~ __ ..._ __ M_OOL...N--L...--

288 59.3 15.4 4 20.5 10.4 54.l Eqn. of Time 
303 .33.7 15.5 4 30.9 10.3 54.1 Doy OO' 

12
, 

318 08.2 15.5 4 41.2 10.3 54.1 
332 42.7 15.4 4 51.5 10.3 54.1 
347 17 .1 15.4 5 01.8 10.2 54.1 

s.o. 14.9 14.8 14.8 

16 00 05 
17 00 19 
18 00 3.3 

m I 

00 12 
00 26 
00 40 

Mer. 
Poas. 

h "' 
12 00 
12 00 
11 59 

Mer. Poss. 
Upper lower Age 

h m 

22 28 
23 10 
23 52 

h m -
10 07 12 
10 49 13 
11 31 14 

Phase 

0 



82 APRIL 19, 20, 21 (SUN., MON., TUES.) 

ARIES VENUS -3.5 MARS +l.4 JUPITER -2.0 SATURN +0.8 STARS 
G.M.T. 

G.HA. G.HA. Dec. G.HA. Dec. G.HA. Dec. G.HA. Dec. Nome S.H.A. Oec. 
d h . , . , . , . , . , . , . , . , . , 

0 , . 
19~ 207 00.4 177 00.1 Nll 14.9 183 25.6 N 9 19.0 23 59.3 N O 24.1 21 36.9 N O 32.6 Acamar 315 37.4 S40 23.0 

222 02.9 191 59.6 16.0 198 26.3 19.7 39 02.0 24.2 36 39.5 32.7 Achernar 335 45.6 S57 20.0 
02 237 05.3 206 59.l 17.2 213 27.0 20.4 54 04.7 24.3 51 42.1 32.8 Acrux 173 36.2 S62 59.8 
03 252 07.8 221 58.7 .. 18.3 228 27.6 .. 21.l 69 07.4 .. 24.4 66 44.7 .. 32.8 Adhara 255 31.9 S28 57.1 
04 267 10.3 236 58.2 19.4 243 28.3 21.8 84 10.1 24.5 81 47.3 32.9 Aldebaran 291 17.8 Nl6 28.2 
05 282 12.7 251 57.7 20.6 258 29.0 22.6 99 12.8 24.6 96 50.0 33.0 
06 297 15.2 266 57.3 Nll 21.7 273 29.7 N 9 23.3 114 15.5 N O 24.7 111 52.6 N O 33.0 Alioth 166 41.6 N56 03.8 
07 312 17.7 281 56.8 22.8 288 30.4 24.0 129 18.2 24.8 126 55.2 33.1 Alkaid 153 17.7 N49 24.5 
08 327 20.l 296 56.3 24.0 303 31.1 24.7 144 20.9 24.9 141 57.8 33.1 Al Na'ir 28 14.7 S47 03.1 

s 09 342 22.6 311 55.8 .. 25.1 318 31.8 .. 25.4 159 23.6 . . 24.9 157 00.4 .. 33.2 Alnilam 276 11.5 S 1 13.0 
lJ 10 357 25.1 326 55.4 26.2 333 32.5 26.1 174 26.3 25.0 172 03.1 33.3 Alphard 218 20.1 S 8 34.8 
N 11 12 27.5 341 54.9 27.4 348 33.2 26.8 189 29.0 25.1 187 05.7 33.3 
0 12 27 30.0 356 54.4 Nll 28.5 3 33.9 N 9 27.5 204 31.7 N O 25.2 202 08.3 N O 33.4 Alphecca 126 31.5 N26 46.6 
A 13 42 32.4 11 54.0 29.6 18 34.5 28.2 219 34.5 25.3 217 10.9 33.5 Alpheratz 358 09.2 N28 59.0 
y 14 57 34.9 26 53.5 30.7 33 35.2 29.0 234 37.2 25.4 232 13.5 33.5 Altair 62 32.1 N 8 49.0 

15 72 37.4 41 53.0 .. 31.9 48 35.9 .. 29.7 249 39.9 .. 25.5 247 16.2 .. 33.6 Ankaa 353 40.3 S42 24.6 
16 87 39.8 56 52.5 33.0 63 36.6 30.4 264 42.6 25.6 262 18.8 33.7 Antares 112 56.l S26 23.4 
17 102 42.3 71 52.1 34.1 78 37.3 31.l 279 45.3 25.7 277 21.4 33.7 
18 117 44.8 86 51.6 Nll 35.3 93 38.0 N 9 31.8 294 48.0 N O 25.8 292 24.0 N O 33.8 Arcturus 146 17.8 Nl9 16.8 
19 132 47.2 101 51.l 36.4 108 38.7 32.5 309 50.7 25.9 307 26.6 33.8 Atria 108 19.6 568 59.4 
20 147 49.7 116 50.6 37.5 123 39.4 33.2 324 53.4 26.0 322 29.3 33.9 Avior 234 28.0 S59 27.J 
21 162 52.2 131 50.2 .. 38.6 138 40.l .. 33.9 339 56.l . . 26.l 337 31.9 .. 34.0 Bellatri>< 278 58.6 N 6 19.8 
22 177 54.6 146 49.7 39.8 153 40.7 34.6 354 58.8 26.2 352 34.5 34.0 Betelgeuse 271 28.1 N 7 24.1 
23 192 57.1 161 49.2 40.9 168 41.4 35.3 10 01.5 26.3 7 37.1 34.1 

20~ 207 59.6 176 48.7 Nll 42.0 183 42.1 N 9 36.0 25 04.2 N O 26.4 22 39.7 N O 34.2 Canopus 264 07.3 S52 41.5 
223 02.0 191 48.3 43.1 198 42.8 36.7 40 06.9 26.5 37 42.4 34.2 Capella 281 11.1 N45 58.8 

02 238 04.5 206 47.8 44.3 213 43.5 37.5 55 09.6 26.6 52 45.0 34.3 Deneb 49 48.3 N45 12.5 
03 253 06.9 221 47.3 .. 45.4 228 44.2 .. 38.2 70 12.3 .. 26.7 67 47.6 .. 34.3 Denebola 182 58.4 Nl4 40.6 
04 268 09.4 236 46.8 46.5 243 44.9 38.9 85 15.0 26.8 82 50.2 34.4 Diphda 349 20.8 S18 05.5 
05 283 11.9 251 46.4 47.6 258 45.6 39.6 100 17.7 26.9 97 52.8 34.5 
06 298 14.3 266 45.9 Nll 48.7 273 46.3 N 9 40.3 115 20.4 N O 27.0 112 55.4 N O 34.5 Dubhe 194 21.2 N61 51.4 
07 313 16.8 281 45.4 49.9 288 47.0 41.0 130 23.1 27.l 127 58.l 34.6 Elnath 278 43.9 N28 35.5 
08 328 19.3 296 44.9 51.0 303 47.6 41.7 145 25.8 27.2 143 00.7 34.6 Eltanin 90 57.3 N51 29.2 

M 09 343 21.7 311 44.4 .. 52.1 318 48.3 .. 42.4 160 28.5 .. 27.3 158 03.3 .. 34.7 Enif 34 11.3 N 9 47.1 
0 10 358 24.2 326 44.0 53.2 333 49.0 43.l 175 31.2 27.4 173 05.9 34.8 Fomalhaut 15 51.2 S29 43.4 
N 11 13 26.7 341 43.5 54.3 348 49.7 43.8 190 33.9 27.5 188 08.5 34.8 
D 12 28 29.1 356 43.0 Nll 55.5 3 50.4 N 9 44.5 205 36.6 N O 27.6 203 11.2 N O 34.9 Gacrux 172 27.8 S57 00.6 
A 13 43 31.6 11 42.5 56.6 18 51.1 45.2 220 39.3 27.7 218 13.8 35.0 Gienah 176 17.3 S17 26.3 
y 14 58 34.1 26 42.0 57.7 33 51.8 45.9 235 42.0 27.8 233 16.4 35.0 Hadar 149 22.2 560 16.9 

15 73 36.5 41 41.6 .. 58.8 48 52.5 .. 46.6 250 44.7 . . 27.9 248 19.0 .. 35.1 Hamal 328 28.8 N23 22.2 
16 88 39.0 56 41.l 11 59.9 63 53.2 47.3 265 47.4 28.0 263 21.6 35.1 Kaus Aust. 84 16.2 S34 23.5 
17 103 41.4 71 40.6 12 01.l 78 53.8 48.0 280 50.l 28.l 278 24.2 35.2 
18 118 43.9 86 40.1 Nl2 02.2 93 54.5 N 9 48.7 295 52.8 N O 28.1 293 26.9 N O 35.3 Kochab 137 17.9 N74 14.0 
19 133 46.4 101 39.6 03.3 108 55.2 49.5 310 55.5 28.2 308 29.5 35.3 Markab 14 03.0 Nl5 06.0 
20 148 48.8 116 39.l 04.4 123 55.9 50.2 325 58.2 28.3 323 32.1 35.4 Menkar 314 41.l N 4 00.8 
21 163 51.3 131 38.7 .. 05.5 138 56.6 .. 50.9 341 00.9 .. 28.4 338 34.7 . . 35.4 Menkent 148 36.2 S36 16.7 
22 178 53.8 146 38.2 06.6 153 57.3 51.6 356 03.6 28.5 353 37.3 35.5 Miaplacidus 221 44.6 569 38.7 
23 193 56.2 161 37.7 07.7 168 58.0 52.3 11 06.3 28.6 B 39.9 35.6 

21~ 208 58.7 176 37.2 Nl2 08.9 183 58.7 N 9 53.0 26 09.0 N O 28.7 23 42.6 N O 35.6 Mirfak 309 16.0 N49 47.6 
224 01.2 191 36.7 10.0 198 59.3 53.7 41 11.7 28.8 38 45.2 35.7 Nunki 76 28.6 S26 19.2 

02 239 03.6 206 36.2 11.1 214 00.0 54.4 56 14.4 28.9 53 47.8 35.8 Peacock 53 57.8 S56 47.6 
03 254 06.1 221 35.8 .. 12.2 229 00.7 .. 55.1 71 17.1 .. 29.0 68 50.4 . . 35.8 Pollu>< 243 57.8 N28 04.4 
04 269 08.5 236 35.3 13.3 244 01.4 55.8 86 19.8 29.1 83 53.0 35.9 Procyon 245 25.4 N 5 16.3 
05 284 11.0 251 34.8 14.4 259 02.1 56.5 101 22.5 29.2 98 55.6 35.9 

06 299 13.5 266 34.3 Nl2 15.5 274 02.8 N 9 57.2 116 25.2 N O 29.3 113 58.3 N O 36.0 Rasalhague 96 29.0 Nl2 34.3 
07 314 15.9 281 33.8 16.6 289 03.5 57.9 131 27.9 29.4 129 00.9 36.1 Regulus 208 09.4 Nl2 03.5 
08 329 18.4 296 33.3 17.7 304 04.2 58.6 146 30.6 29.5 144 03.5 36.1 Rigel 281 35.9 S 8 13.6 

T 09 344 20.9 311 32.8 .. 18.8 319 04.8 9 59.3 161 33.3 .. 29.6 159 06.l . . 36.2 Rigil Kent. 140 24.7 560 45.4 u 10 359 23.3 326 32.3 20.0 334 05.5 10 00.0 176 36.0 29.7 174 08.7 36.2 Sabik 102 40.5 S15 42.1 
E 11 14 25.8 341 31.8 21.1 349 06.2 00.7 191 38.7 29.8 189 11.3 36.3 
s 12 29 28.3 356 31.4 Nl2 22.2 4 06.9 NlO 01.4 206 41.4 N O 29.8 204 13.9 N O 36.4 Schedar 350 09.1 N56 25.8 D 
A 13 44 30.7 11 30.9 23.3 19 07.6 02.1 221 44.1 29.9 219 16.6 36.4 Shaula 96 55.0 S37 05.3 

14 59 33.2 26 30.4 24.4 34 08.3 02.8 236 46.8 30.0 234 19.2 36.5 Sirius 258 55.5 S16 41.7 y 
15 14 35.1 41 29.9 .. 25.5 49 09.0 .. 03.5 251 49.5 .. 30.1 249 21.8 . . 36.5 Spica 158 56.8 SU 03.8 
16 89 38.1 56 29.4 26.6 64 09.7 04.2 266 52.2 30.2 264 24.4 36.6 Suhail 223 10.4 543 21.7 
17 104 40.6 71 28.9 27.7 79 10.3 04.9 281 54.8 30.3 279 27.0 36.7 

18 119 43.0 86 28.4 Nl2 28.8 94 11.0 NlO 05.6 296 57 .5 N O 30.4 294 29.6 N O 36.7 Vega 80 55.4 N38 45.7 
19 134 45.5 101 27.9 29.9 109 11.7 06.3 312 00.2 30.5 309 32.3 36.8 Zuben'ubi 137 32.3 S15 57.9 
20 149 48.0 116 27.4 31.0 124 12.4 07.0 327 02.9 30.6 324 34.9 36.8 S.HA Mer. PoH. 
21 164 50.4 131 26.9 .. 32.l 139 13.1 .. 07.7 342 05.6 .. 30.7 339 37.5 . . 36.9 . , • m 

22 179 52.9 146 26.4 33.2 ,r:;4 13.8 08.4 357 08.3 30.B 354 40.1 37.0 Venus 328 49.2 12 13 
23 194 55.4 161 25.9 34.3 169 14.5 09.1 12 11.0 30.9 9 42.7 37.0 Mars 335 42.6 11 45 

h m Jupiter 177 04.6 22 16 
,V,,p., f\,ss 10 06.4 I' -0.5 d l.l V 0.7 d 0.7 V 2.7 d 0.l V 2.1, d 0.l Saturn 174 40.2 22 25 



APRIL 19, 20, 21 (SUN., MON., TUES.) 83 

Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

19 20 21 22 Neut. 
G.M.T. 

d h h h h h h h G.H.A. Dec. G.HA V Dec. H.P. . m m m m m m m 

d h ' 0 ' . ' . , , N 72 /Ill 00 58 03 10 20 19 22 06 24 06 00 06 . 
19~ 180 11.8 Nll 03.9 l 51.5 15.5 S 5 12.0 10.3 54.l N 70 Ill/ 01 58 03 31 20 06 21 42 23 24 25 14 

195 11.9 04.8 16 26.0 15.4 5 22.3 10.2 54.l 68 Ill/ 02 32 03 48 19 55 21 24 22 55 24 27 
02 210 12.0 05.7 31 00.4 15.4 5 32.5 10.2 54.l 66 00 50 02 56 04 01 19 46 21 10 22 34 23 57 
03 225 12.2 .. 06.5 45 34.8 15.4 5 42. 7 10.l 54.l 64 01 43 03 14 04 12 19 38 20 58 22 17 23 35 
04 240 12.3 07.4 60 09.2 15.4 5 52.8 10.2 54.l 62 02 14 03 29 04 21 19 32 20 48 22 03 23 17 
05 255 12.5 08.3 74 43.6 15.3 6 03.0 10.l 54.1 60 02 36 03 41 04 29 19 26 20 39 21 52 23 02 

06 270 12.6 Nll 09.1 89 17.9 15.4 S 6 13.l 10.l 54.l N 58 02 53 03 52 04 36 19 21 20 32 21 42 22 49 
07, .35 12.7 10.0 103 52.3 15.3 6 23.2 10.0 54.1 56 03 08 04 01 04 42 19 17 20 25 21 33 22 39 
Of/ 300 12.9 10.9 118 26.6 15.4 6 33.2 10.0 54.0 54 03 20 04 09 04 48 19 13 20 19 21 25 22 29 

s 09 315 13.0 .. 11.7 133 01.0 15.3 6 43.2 10.0 54.0 52 03 30 04 16 04 53 19 09 20 14 21 18 22 21 
u 10 330 13.2 12.6 147 35.3 15.3 6 53.2 10.0 54.0 50 03 39 04 23 04 57 19 06 20 09 21 12 22 13 
N 11 345 13.3 13.5 162 09.6 15.3 7 03.2 10.0 54.0 45 03 58 04 36 05 07 18 59 19 59 20 58 21 57 
0 12 0 13.4 Nll 14.3 176 43.9 15.3 S 7 13.2 9.9 54.0 N 40 04 13 04 47 05 15 18 54 19 51 20 47 21 44 
A 13 15 13.6 15.2 191 18.2 15.2 7 23.l 9.9 54.0 35 04 24 04 56 05 22 18 49 19 43 20 38 21 32 
y 14 30 13.7 16.0 205 52.4 15.3 7 33.0 9.8 54.0 30 04 34 05 03 05 28 18 44 19 37 20 30 21 23 

15 45 13.8 .. 16.9 220 26. 7 15.2 7 42.8 9.8 54.0 20 04 49 05 16 05 38 18 37 19 26 20 16 21 06 
16 60 14.0 17.8 235 00. 9 15.2 7 52.6 9.8 54.0 N 10 05 01 05 26 05 47 18 31 19 16 20 03 20 51 
17 75 14.l 18.6 249 35.1 15.2 8 02.4 9.11 54.0 0 05 10 05 34 05 56 18 24 19 07 19 52 20 38 
18 90 14.2 NU 19.5 264 09.3 15.2 S 8 12.2 9.7 54.0 S 10 05 18 05 42 06 04 18 18 18 59 19 40 20 24 
19 105 14.4 20.4 278 43.5 15.l 8 21.9 9.7 54.0 20 05 24 OS SO 06 12 18 12 18 49 19 28 20 10 
20 120 14.5 21.2 293 17.6 15.l 8 31.6 9.6 54.0 30 o5 30 I 05 58 06 22 18 05 18 38 19 14 19 53 
21 135 14.6 .. 22.l 307 51.7 15.2 8 41.2 9.7 54.0 35 05 32 06 02 06 28 18 01 18 32 19 06 19 44 
22 150 14.8 22.9 322 25.9 15.0 8 50.9 9.5 54.0 40 05 35 06 06 06 34 17 56 18 25 18 57 19 33 
23 165 14.9 23.8 336 59.9 15.l 9 00.4 9.6 54.0 45 05 37 06 11 06 41 17 51 18 17 18 47 19 20 

20~ 180 15.0 Nll 24.7 351 34.0 15.1 S 9 10.0 9.5 54.0 S 50 05 39 06 17 06 so 17 44 18 08 18 34 19 05 
195 15.2 25.5 6 08.1 15.0 9 19.5 9.4 54.0 52 05 40 06 19 06 54 17 41 18 03 18 28 18 57 

02 210 15.3 26.4 20 42.1 15.0 9 211.9 9.5 54.0 54 05 40 06 22 06 58 17 38 17 58 18 22 18 49 
03 225 15.5 .. 27.2 35 16.1 15.0 9 38.4 9.4 54.0 56 05 41 06 24 07 03 17 34 17 53 18 14 18 40 
04 240 15.6 28.1 49 50.1 14.9 9 47.8 9.3 54.0 58 05 42 06 28 07 08 17 30 17 47 18 06 18 30 
OS 255 15.7 28.9 64 24.0 14.9 9 57.1 9.3 54.0 S 60 05 42 06 31 07 14 17 26 17 40 17 57 18 19 
06 270 15.9 Nll 29.8 78 57.9 14.9 S10 06.4 9.3 54.0 Twilight Moon1et 07 285 16.0 30.7 93 31.8 14.9 10 15.7 9.2 54.0 lot. Sunset 
08 300 16.1 31.5 ( 108 05.7 14.9 10 24.9 9.2 54.0 Civil Naut. 19 20 21 22 

M 09 315 16.3 .. 32."- 1Z2 39.6 14.8 10 34.1 9.1 54.0 
0 10 330 16.4 33.2 . 137 13.4 14.8 10 43.2 9.1 54.0 ,, h n, h m h m h m h m h m h m 

N 11 345 16.5 34.1 ! J.51 47.2 14.8 10 52.3 9.1 54.0 N 72 20 52 23 19 Ill/ 04 44 04 31 04 14 03 46 
0 12 0 16.6 Nll 34.91166 21.0 14.7 SU 01.4 9.0 54.0 N 70 20 30 22 07 Ill/ 04 52 04 46 04 39 04 30 
A 13 15 16.8 35.8 180 54.7 14,7 11 10.4 8.9 54.0 68 20 13 21 31 Ill/ 04 59 04 58 04 58 04 59 
y 14 30 16.9 36.7. 195 28.4 14.7 11 19.3 11.9 54.0 66 19 59 21 06 23 25 OS 05 05 09 05 14 05 21 

15 45 17.0 .. 37.5 I 210 02.l 14.7 11 28.2 8.9 54.0 64 19 48 20 47 22 21 05 10 05 17 05 26 05 39 
16 60 17.2 38.4 224 35.8 14.6 11 37.1 11.8 54.0 62 19 38 20 31 21 48 05 14 05 25 05 37 05 53 
17 75 17.3 39.2 239 09.4 14.6 11 45.9 8.8 54.0 60 19 30 20 18 21 25 05 18 05 31 OS 46 06 05 
18 90 17.4 Nll 40.l 253 43.0 14.6 S11 54.7 8.7 54.0 N 58 19 23 20 08 21 07 OS 22 OS 37 OS 54 06 16 
19 105 17.6 40.9 268 16.6 14.5 12 03.4 8.7 54.0 56 19 17 19 58 20 52 05 25 05 42 06 02 06 25 
20 120 17.7 41.8 282 50.l 14.6 12 12.1 8.6 54.0 54 19 11 19 50 20 40 05 27 05 47 06 08 06 33 
21 135 17.8 .. 42.6 297 23.7 14.4 12 20.7 8.6 54.0 52 19 06 , 19 43 20 29 OS 30 05 51 06 14 06 41 
22 150 18.0 43.5 311 57.1 14.5 12 29.3 8.5 54.0 50 19 01 19 36 20 20 OS 32 05 54 06 19 06 47 
23 165 18.1 44.3 326 30.6 14.4 12 37.8 e.5 54.o 45 18 51 19 23 20 01 05 37 06 03 06 30 07 02 

21: 180 18.2 Nll 45.2 341 04.0 14.4 S12 46.3 8.4 54.0 N 40 18 43 19 12 19 46 05 41 06 09 06 40 07 13 
195 18.4 46.0 355 37 .4 14.3 12 54.7 8.3 54.0 35 18 36 19 03 19 34 OS 45 06 15 06 48 07 24 

02 210 18.5 46.9 IO 10.7 14.4 13 03.0 8.3 54.0 30 18 30 18 55 19 24 05 48 06 21 06 55 07 32 
03 225 18.6 .. 47.7 24 44.l 14.3 13 11.3 8.3 54.0 20 18 20 18 42 19 09 05 53 06 30 07 08 07 48 
04 240 18.7 48.6 39 17.4 14.2 13 19.6 8.2 54.0 N 10 18 11 18 32 18 57 05 58 06 38 07 18 08 01 
05 255 18.9 49.4 53 50.6 14.2 13 27.8 8.1 54.0 0 18 02 18 23 18 48 06 03 06 45 07 29 08 14 
06 270 19.0 NU 50.3 68 23.8 14.2 S13 35.9 8.1 54.0 S 10 17 54 18 15 18 40 06 01 06 53 07 39 08 26 
07 285 19.1 51.l 82 57.0 14.2 13 44.0 8.0 54.0 20 17 45 18 08; 18 34 06 12 07 01 07 50 08 40 

T 
08 300 19.3 52.0 97 30.2 14.l 13 52.0 11.0 54.0 30 17 35 1.0 oo 18 28 06 17 07 10 08 02 08 55 

u 09 315 19.4 .. 52.8 112 03.3 14.l 14 00.0 7.9 54.0 35 17 30 17 56 18 25 06 21 07 15 08 10 09 04 
10 330 19.5 53.7 126 36.4 14.0 14 07.9 7.9 54.0 40 17 23 17 51 18 23 06 24 07 21 08 18 09 15 E 11 345 19.6 54.5 141 09.4 14.0 14 15.8 7.11 54.0 45 17 16 17 46 18 20 06 28 07 28 08 28 09 27 

s 
12 155 42.4 14.o S14 23.6 S 50 D 0 19.8 Nll 55.4 7.7 54.0 17 07 17 41 18 18 06 33 07 37 08 39 09 41 

A 13 15 19.9 56.2 170 15.4 13.9 14 31.3 7.7 54.0 52 17 03 17 38 18 17 06 36 07 41 08 45 09 48 
y 14 30 20.0 57.1 184 411.3 13.9 14 39.0 7.6 54.0 54 16 59 17 35 18 16 06 38 07 45 08 51 09 56 

15 45 20.1 .. 57.9 199 21.2 13.9 14 46.6 7.6 54.0 56 16 54 17 32 18 16 06 41 07 SO 08 58 10 04 
16 60 20.3 58.8 213 54.1 13.8 14 54.2 7.4 54.0 58 16 49 17 29 18 15 06 44 07 55 09 05 10 14 
17 75 20.4 11 59.6 228 26. 9 13.8 15 01.6 7.5 54.0 s 60 16 42 17 26 18 14 06 48 08 01 09 14 10 25 
18 90 20.5 Nl2 00.4 242 59.7 13.8 S15 09.1 7.3 54.0 SUN MOON 
19 105 20.7 01.3 257 32.5 13.7 15 16.4 7.3 54.0 
20 120 20.8 02.1 272 05.2 13.7 15 23.7 7.3 54.0 Day 

Eqn. of Time Mer. Mer. Paaa. 
Age Phaoe 

21 135 20.9 .. 03.0 286 37.9 13.6 15 31.0 7.l 54.0 oo· 12• Paaa. Upper lower 
22 150 21.0 03.8 301 10.5 13.6 15 311.1 7.1 54.0 m . "' • h m h .. h .. d 

23 165 21.2 04.7 315 43.1 13.6 15 45.2 7.1 54.0 19 00 47 00 53 11 59 24 35 12 13 15 
20 01 00 01 06 11 59 00 35 12 56 16 0 s.o. 15.9 d 0.9 s.o. 14.7 14.7 14.7 21 01 13 01 19 11 59 01 18 13 40 17 



84 APRIL 22, 23, 24 (WED., THURS., FRI.) 

ARIES VENUS -3.4 MARS +1.4 JUPITER -1.9 SATURN +0.8 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h . , . , . , . , . , . ' . ' . , . , . , . ' 22~ 209 57.8 176 25.5 Nl2 35.4 184 15.2 NlO 09.8 27 13.7 N O 31.0 24 45.3 N O 37.l Acamar 315 37.4 540 23.0 

225 00.3 191 25.0 36.5 199 15.8 10.5 42 16.4 31.1 39 47.9 37.l Achernar 335 45.6 S57 20.0 
02 240 02.8 206 24.5 37.6 214 16.5 11.2 57 19.1 31.2 54 50.6 37.2 Acrux 173 36.2 562 59.8 
03 255 05.2 221 24.0 .. 38.7 229 17.2 .. 11.9 72 21.8 .. 31.2 69 53.2 .. 37.3 Adhara 255 31.9 S28 57.l 
04 270 07.7 236 23.5 39.8 244 17.9 12.6 87 24.5 31.3 84 55.8 37.3 Aldebaran 291 17.8 Nl6 28.2 
05 285 10.2 251 23.0 40.9 259 18.6 13.3 102 27.2 31.4 99 58.4 37.4 
06 300 12.6 266 22.5 Nl2 42.0 274 19.3 NlO 14.0 117 29.9 N o 31.5 115 01.0 N O 37.4 Alioth 166 41.7 N56 03.8 

w 07 315 15.1 281 22.0 43.1 289 20.0 14.7 132 32.6 31.6 130 03.6 37.5 Alkaid 153 17.7 N49 24.5 
08 330 17.5 296 21.5 44.2 304 20.7 15.4 147 35.2 31.7 145 06.2 37.6 Al Na'ir 28 14.7 547 03.0 

f. 09 345 20.0 311 21.0 .. 45.3 319 21.3 .. 16.l 162 37.9 . . 31.8 160 08.8 .. 37.6 Alnilam 276 11.5 S 1 13.0 f> 10 0 22.5 326 20.5 46.4 334 22.0 16.8 177 40.6 31.9 175 11.5 37.7 Alphard 218 20.l S 8 34.8 N 11 15 24.9 341 20.0 47.5 349 22.7 17.5 192 43.3 32.0 190 14.l 37.7 
I 

12 5 30 27.4 356 19.5 N12 48.6 4 23.4 NlO 18.2 207 46.0 N O 32.1 205 16.7 N O 37.8 Alphecca 126 31.5 N26 46.6 
I) 13 45 29.9 11 19.0 49.7 19 24.l 18.9 222 48.7 32.2 220 19.3 37.9 Alpheratz 358 09.2 N28 59.0 

A 
14 60 32.3 26 18.5 50.8 34 24.8 19.6 237 51.4 32.3 235 21.9 37.9 Altair 62 32.l N 8 49.0 

y 15 7S 34.8 41 18.0 . . 51.9 49 25.5 .. 20.3 252 54.l .. 32.3 250 24.5 .. 38.0 Ankaa 353 40.2 542 24.5 
16 90 37.3 56 17.5 52.9 64 26.l 21.0 267 56.8 32.4 265 27.l 38.0 Antares 112 56.l S26 23.4 
17 105 39.7 71 17.0 54.0 79 26.8 21.6 282 59.5 32.5 280 29.8 38.1 
18 120 42.2 86 16.5 Nl2 55.1 94 27.5 NlO 22.3 298 02.2 N O 32.6 295 32.4 N O 38.2 Arcturus 146 17.8 Nl9 16.8 
19 135 44.6 101 16.0 56.2 109 28.2 23.0 313 04.8 32.7 310 35.0 38.2 Atria 108 19.6 S68 59.5 
20 150 47.l 116 15.5 57.3 124 28.9 23.7 328 07.5 32.8 325 37.6 38.3 Avior 234 28.0 S59 27.3 
21 165 49.6 131 15.0 .. 58.4 139 29.6 .. 24.4 343 10.2 .. 32.9 340 40.2 . . 38.3 Bellatrix 278 58.6 N 6 19.8 
22 180 52.0 146 14.5 12 59.5 154 30.3 25.l 358 12.9 33.0 355 42.8 38.4 Betelgeuse 271 28.l N 7 24.l 
23 195 54.5 161 14.0 13 00.6 169 30.9 25.8 13 15.6 33.l 10 45.4 38.4 

23~ 210 57.0 176 13.5 Nl3 01.7 184 31.6 NlO 26.5 28 18.3 N O 33.2 25 48.0 N O 38.5 Canopus 264 07.3 S52 41.5 
225 59.4 191 13.0 02.8 199 32.3 27.2 43 21.0 33.2 40 50.7 38.6 Capello 281 11.1 N45 58.8 

02 241 01.9 206 12.5 03.8 214 33.0 27.9 58 23.7 33.3 55 53.3 38.6 Deneb 49 48.2 N45 12.5 
03 256 04.4 221 12.0 .. 04.9 229 33.7 .. 28.6 73 26.4 .. 33.4 70 55.9 .. 38.7 Denebola 182 58.4 Nl4 40.6 
04 271 06.8 236 11.5 06.0 244 34.4 29.3 88 29.0 33.5 85 58.5 38.7 Diphda 349 20.8 S18 05.5 
05 286 09.3 251 11.0 07.1 259 35.1 30.0 103 31.7 33.6 101 01.l 38.8 
06 301 11.8 266 10.4 Nl3 08.2 274 35.7 NlO 30.7 118 34.4 N O 33.7 116 03.7 N O 38.9 Dubhe 194 21.2 N61 51.4 
07 316 14.2 281 09.9 09.3 289 36.4 31.4 133 37.l 33.8 131 06.3 38.9 Elnath 278 43.9 N28 35.5 

T 08 331 16.7 296 09.4 10.3 304 37.l 32.l 148 39.8 33.9 146 08.9 39.0 Eltanin 90 57.3 N51 29.3 
H 09 346 19.l 311 08.9 .. 11.4 319 37.8 .. 32.7 163 42.5 .. 34.0 161 11.5 . . 39.0 Enif 34 11.3 N 9 47.l 
u 10 1 21.6 326 08.4 12.5 334 38.5 33.4 178 45.2 34.1 176 14.2 39.l Fomalhaut 15 51.2 S29 43.3 
R 11 16 24.l 341 07.9 13.6 349 39.2 34.1 193 47.9 34.1 191 16.8 39.2 
s 12 31 26.5 356 07.4 Nl3 14.7 4 39.9 NlO 34.8 208 50.5 N O 34.2 206 19.4 N o 39.2 Gacrux 172 27.8 S57 00.6 
D 13 46 29.0 11 06.9 15.8 19 40.5 35.5 223 53.2 34.3 221 22.0 39.3 Gienah 176 17.3 S17 26.3 
A 14 61 31.5 26 06.4 16.8 34 41.2 36.2 238 55.9 34.4 236 24.6 39.3 Hadar 149 22.2 S60 17.0 
Y 15 76 33.9 41 05.9 .. 17.9 49 41.9 .. 36.9 253 58.6 .. 34.5 251 27.2 .. 39.4 Hamal 328 28.8 ,N23 22.2 

16 91 36.4 56 05.4 19.0 64 42.6 37.6 269 01.3 34.6 266 29.8 39.4 Kaus Aust. 84 16.2 S34 23.5 
17 106 38.9 71 04.9 20.1 79 43.3 38.3 284 04.0 34.7 281 32.4 39.5 
18 121 41.3 86 04.3 Nl3 21.l 94 44.0 NlO 39.0 299 06.7 N O 34.8 296 35.0 N O 39.6 Kochab 137 17.9 N74 14.0 
19 136 43.8 101 03.8 22.2 109 44.6 39.7 314 09.3 34.9 311 37.7 39.6 Markab 14 03.0 Nl5 06.0 
20 151 46.3 116 03.3 23.3 124 45.3 40.4 329 12.0 34.9 326 40.3 39.7 Menkar 314 41.l N 4 00.8 
21 166 48.7 131 02.8 .. 24.4 139 46.0 .. 41.0 344 14.7 .. 35.0 341 42.9 . . 39.7 Menkent 148 36.2 S36 16.7 
22 181 51.2 146 02.3 25.5 154 46.7 41.7 359 17.4 35.l 356 45.5 39.8 Miaplacidus 221 44.6 569 38.7 
23 196 53.6 161 01.8 26.5 169 47.4 42.4 14 20.1 35.2 11 48.1 39.8 

24: 211 56.l 176 01.3 Nl3 27.6 184 48.l NlO 43.l 29 22.8 N O 35.3 26 50.7 N O 39.9 Mirfak 309 16.0 N49 47.6 
226 58.6 191 00.8 28.7 199 48.8 43.8 44 25.4 35.4 41 53.3 40.0 Nunki 76 28.6 S26 19.2 

02 242 01.0 206 00.2 29.7 214 49.4 44.5 59 28.l 35.5 56 55.9 40.0 Peacock 53 57.8 S56 47.6 
03 257 03.5 220 59.7 .. 30.8 229 50.l .. 45.2 74 30.8 .. 35.6 71 58.5 .. 40.1 Pollux 243 57.8 N28 04.4 
04 272 06.0 235 59.2 31.9 244 50.8 45.9 89 33.5 35.6 87 01.l 40.l Procyon 245 25.5 N 5 16.3 
05 287 08.4 250 58.7 33.0 259 51.5 46.6 104 36.2 35.7 102 03.7 40.2 
06 302 10.9 265 58.2 Nl3 34.0 274 52.2 NlO 47.2 119 38.9 N O 35.8 117 06.4 N O 40.2 Rasalhague 96 29.0 Nl2 34.3 
07 317 13.4 280 57.7 35.1 289 52.9 47.9 134 41.5 35.9 132 09.0 40.3 Regulus 208 09.5 Nl2 03.5 
08 332 15.8 295 57.1 36.2 304 53.5 48.6 149 44.2 36.0 147 11.6 40.4 Rigel 281 35.9 S 8 13.6 

F 09 347 18.3 310 56.6 .. 37.2 319 54.2 .. 49.3 164 46.9 .. 36.1 162 14.2 . . 40.4 Rigil Kent. 140 24.7 S60 45.4 
R 10 2 20.8 325 56.l 38.3 334 54.9 50.0 179 49.6 36.2 177 16.8 40.5 Sabik 102 40.5 S15 42.l 
I 11 17 23.2 340 55.6 39.4 349 55.6 50.7 194 52.3 36.3 192 19.4 40.5 
D 12 32 25.7 355 55.1 N13 40.4 4 56.3 NlO 51.4 209 54.9 N O 36.3 207 22.0 N O 40.6 Schedar 350 09.1 N56 25.8 
A 13 47 28.1 10 54.6 41.5 19 57.0 52.l 224 57.6 36.4 222 24.6 40.6 Shaula 96 55.0 S37 05.3 
y 14 62 30.6 25 54.0 42.6 34 57.6 52.7 240 00.3 36.5 237 27.2 40.7 Sirius 258 55.5 S16 41.7 

15 77 33.1 40 53.5 .. 43.6 49 58.3 .. 53.4 255 03.0 .. 36.6 252 29.8 .. 40.8 Spica 158 56.8 S11 03.8 
16 92 35.5 55 53.0 44.7 64 59.0 54.l 270 05.7 36.7 267 32.4 40.8 Suhail 223 10.4 543 21.7 
17 107 38.0 70 52.5 45.8 79 59.7 54.8 285 08.3 36.8 282 35.0 40.9 

18 122 40.5 85 52.0 N13 46.8 95 00.4 NlO 55.5 300 11.0 N O 36.9 297 37.7 N O 40.9 Vega 80 55.4 N38 45.7 
19 137 42.9 100 51.4 47.9 110 01.l 56.2 315 13.7 36.9 312 40.3 41.0 Zuben'ubi 137 32.3 S15 57.9 
20 152 45.4 115 50.9 49.0 125 01.7 56.9 330 16.4 37.0 327 42.9 41.0 S.HA Mer. Pass. 
21 167 47.9 130 50.4 .. 50.0 140 02.4 .. 57.5 345 19.l .. 37.1 342 45.5 .. 41.1 . , h m 

22 182 50.3 145 49.9 51.l 155 03.l 58.2 0 21.7 37.2 357 48.l 41.2 Venus 325 16.5 12 16 
23 197 52.8 160 49.3 52.2 170 03.8 58.9 15 24.4 37.3 12 50.7 41.2 Mars 333 34.7 11 41 

• ffl Jupiter 177 21.3 22 03 
\\er I\,!-, 9 54.6 1' · 0.5 d l.l V 0.7 d 0.7 t' 2.7 d O.l V 2.6 d 0.1 Saturn 174 51.1 22 13 



APRIL 22, 23, 24 (WED., THURS., FRI.) 85 

MOON 
Twilight Moonrise 

SUN Lot. 
Civil 

Sunrise 
22 23 24 25 Nout. 

G.M.T. 
d h h h h h h G.H.A. Dec. G.H.A. V O.c. H.P. 0 m m m m m m h m 

d h 0 , 0 , . , 
' . , , , N 72 Ill/ Ill/ 02 51 00 06 Ill Ill Ill 

22: 180 21.3 Nl2 05.5 330 15. 7 13.5 S15 52.3 6.9 54.0 N 70 Ill/ 01 31 03 16 25 14 01 14 - Ill 
195 21.4 06.4 344 48.2 13.5 15 59.2 6.9 54.l 68 Ill/ 02 13 03 34 24 27 00 27 01 56 03 09 

02 210 21.5 07.2 359 20. 7 13.5 16 06.l 6.9 54.1 66 Ill/ 02 41 03 49 23 57 25 15 01 15 02 19 
03 225 21.7 .. 08.0 13 53.2 13.4 16 13.0 6.7 54.l 64 01 19 03 01 04 02 23 35 24 46 00 46 01 48 
04 240 21.8 08.9 28 25.6 13.4 16 19.7 6.7 54.l 62 01 57 03 18 04 12 23 17 24 25 00 25 01 24 
05 255 21.9 09.7 42 58.0 13.3 16 26.4 6.6 54.l 60 02 23 03 32 04 21 23 02 24 08 00 08 01 05 

06 270 22.0 Nl2 10.6 57 30.3 13.3 S16 33.0 6.6 54.l N 58 02 42 03 43 04 28 22 49 23 53 24 50 00 50 
W 07! .il5 22.2 11.4 72 02.6 13.2 16 39.6 6.5 54.1 56 02 58 03 53 04 35 22 39 23 41 24 37 00 37 
E Mf ;:i 22.3 12.2 86 34.8 13.3 16 46.1 6.4 54.l 54 03 11 04 02 04 41 22 29 23 30 24 25 00 25 

09 HS 22.4 .. 13.1 101 07.l 13.l 16 52.5 6.3 54.1 52 03 22 04 10 04 47 22 21 23 20 24 15 00 15 
~ 10 330 22.5 13.9 115 39.2 l3.2 16 58.8 6.3 54.1 50 03 32 04 16 04 52 22 13 23 12 24 06 00 06 

11 345 22.6 14.8 130 11.4 l3.l 17 05.l 6.2 54.1 45 03 52 04 31 05 02 21 57 22 53 23 47 24 36 
E 

12 0 22.8 Nl2 15.6 144 43.5 13.0 S17 11.3 6.1 54.l N 40 04 08 04 42 05 11 21 44 22 39 23 31 24 21 s 
D 13 15 22.9 16.4 159 15.5 l3.0 17 17.4 6.0 54.l 35 04 20 04 52 05 18 21 32 22 26 23 18 24 08 

A 14 30 23.0 17.3 173 47 .5 13.0 17 23.4 6.0 54.1 30 04 31 05 00 05 25 21 23 22 15 23 07 23 57 

y 15 45 23.l .. 18.l 188 19.5 13.0 17 29.4 5.9 54.2 20 04 47 05 13 05 36 21 06 21 57 22 47 23 37 
16 60 23.3 19.0 202 51.5 12. 9 17 35.3 5.8 54.2 N 10 04 59 05 24 05 46 20 51 21 40 22 30 23 20 
17 75 23.4 19.8 217 23.4 12.8 17 41.1 5.7 54.2 0 05 09 05 34 05 55 20 38 21 25 22 14 23 05 

18 90 23.5 Nl2 20.6 231 55.2 12.8 S17 46.8 5.7 54.2 S 10 05 18 05 42 06 04 20 24 21 10 21 58 22 49 
19 105 23.6 21.5 246 27 .0 12.8 17 52.5 5.6 54.2 20 05 25 05 51 06 13 20 10 20 54 21 42 22 32 
20 120 23.7 22.3 260 58.8 12.7 17 58.1 5.5 54.2 30 05 31 05 59 06 2.fl 19 53 20 36 21 22 22 13 
21 135 23.9 .. 23.l 275 30.5 12.7 18 03.6 5.4 54.2 35 05 34 06 04 06 30 19 44 20 25 21 11 22 01 
22 150 24.0 24.0 290 02.2 12.7 18 09.0 5.3 54.2 40 05 37 06 09 06 37 19 33 20 13 20 58 21 48 
23 165 24.1 24.8 304 33.9 12.6 18 14.3 5.3 54.2 45 05 40 06 15 06 45 19 20 19 58 20 42 21 33 23: 180 24.2 Nl2 25.6 319 05.5 12.6 S18 19.6 5.2 54.2 5 50 05 43 06 21 06 54 19 O!S 19 41 20 24 21 14 

195 24.3 26.5 333 37 .1 12.5 18 24.8 5.1 54.2 52 05 44 06 24 06 59 18 57 l<J 32 20 15 21 05 
02 210 24.5 27.3 348 08.6 12.5 18 29.9 5.0 54.3 54 05 45 06 27 07 03 18 49 19 23 20 05 20 55 
03 225 24.6 .. 28.l 2 40.l 12.5 18 34.9 4.9 54.3 56 05 46 06 30 07 09 18 40 19 13, 19 54 20 44 
04 240 24.7 29.0 17 11.6 12.4 18 39.8 4.9 54.3 58 05 48 06 34 07 15 18 30 19 01 19 41 20 31 
OS 255 24.8 29.8 31 43.0 12.4 18 44.7 4.8 54.3 S 60 05 49 06 38 07 22 18 19 18 47 19 26 20 16 

06 270 24.9 Nl2 30.6 46 14.4 12.3 S18 49.5 4.7 54.3 Twlllght Moonaet 
07 285 25.1 31.5 60 45.7 12.3 18 54.2 4.6 54.3 Lot. Sunset 

T 08 300 25.2 32.3 75 17.0 12.2 18 58.8 4.5 54.3 Civil Nout. 22 23 24 25 
H 09 315 25.3 .. 33.1 89 48.2 12.3 19 03.3 4.4 54.3 
u 10 330 25.4 34.0 104 19.5 12.l 19 07.7 4.3 54.4 0 h m h m h m h m h• "' h m h m 

R 11 345 25.5 34.8 118 50.6 12.2 19 12.0 4.3 54.4 N 72 21 10 Ill/ I/II 03 46 -· - -s 12 0 25.7 Nl2 35.6 133 21.8 12.1 Sl 9 16.3 4.2 54.4 N 70 20 44 22 35 Ill/ 04 30 04 15 - -D 13 15 25.8 36.5 147 52.9 12.0 19 20.5 4.1 54.4 68 20 25 21 49 Ill/ 04 59 05 03 05 13 05 43 
A 14 30 25.9 37.3 162 23.9 12.1 19 24.6 4.0 54.4 66 20 10 21 20 Ill/ 05 21 05 33 05 55 06 33 
y 15 45 26.0 .. 38.l 176 55.0 12.0 19 28.6 3.9 54.4 64 19 57 20 58 22 45 05 39 05 56 06 23 07 05 

16 60 26.l 38.9 191 26.0 11.9 19 32.5 3.8 54.4 62 19 47 20 41 22 04 05 53 06 15 06 45 07 28 
17 75 26.2 39.8 205 56.9 11.9 19 36.3 3.7 54.4 60 19 38 20 27 21 38 06 05 06 30 07 03 07 47 

18 90 26.4 N12 40.6 220 27.8 11.9 S19 40.0 3.6 54.5 N 58 19 30 20 15 21 17 06 16 06 43 07 18 08 02 
19 105 26.5 41.4 234 58.7 11.8 19 43.6 3.6 54.5 56 19 23 20 05 21 01 06 25 ·06 54 07 30 08 16 
20 120 26.6 42.3 249 29.5 11.8 19 47.2 3.4 54.5 54 19 17 19 56 20 47 06 33 07-04 07 41 OB 27 
21 135 26.7 .. 43.l 264 00.3 11.8 19 50.6 3.4 54.5 52 19 11 19 48 20 36 06 41 07 13 07 51 08 37 
22 150 26.8 43.9 278 31.1 11.7 19 54.0 3.3 54.5 50 19 06 19 41 20 26 06 47 07 20 08 00 08 46 
23 165 26.9 44.7 293 01.8 11.7 19 57.3 3.2 54.5 45 18 55 19 27 20 05 07 02 07 37 08 18 09 06 

24: 180 27.1 N12 45.6 307 32.5 11.6 S20 00.5 3.1 54.5 N 40 18 46 19 15 19 50 07 13 07 51 08 33 09 21 
195 27.2 46.4 322 03.1 11.6 20 03.6 2.9 54,6 35 18 39 19 05 19 37 07 24 08 03 08 46 09 34 

02 210 27.3 47.2 336 33.7 11.6 20 06.5 2.9 54.6 30 18 32 18 57 19 27 07 32 08 13 08 57 09 46 
03 225 27.4 .. 48.0 351 04.3 11.5 20 09.4 2.9 54.6 20 18 21 18 43 19 10 07 48 08 31 09 16 10 05 
04 240 27.5 48.9 5 34.8 11.5 20 12.3 2.7 54.6 N 10 18 11 18 32 18 58 08 01 08 46 09 33 10 23 
05 255 27.6 49.7 20 05.3 11.5 20 15.0 2.6 54.6 0 18 02 18 23 18 47 08 14 09 00 09 49 10 38 
06 270 27.7 Nl2 50.5 34 35.8 11.5 S20 17.6 2.5 54.6 S 10 17 53 18 14 18 39 OB 26 09 15 10 04 10 54 
07 285 27.9 51.3 49 06.3 11.3 20 20.l 2.4 54.7 20 17 43 18 06 18 32 08 40 09 30 10 21 11 11 
08 300 28.0 52.2 63 36.6 11.4 20 22.5 2.4 54.7 30 17 32 17 57 18 25 OB 55 09 48 10 40 11 31 

F 09 315 28.l .. 53.0 78 07.0 11.3 20 24.9 2.2 54.7 35 17 26 17 52 18 22 09 04 09 58 10 51 11 42 
R 10 330 28.2 53.8 92 37.3 11.3 20 27.l 2.1 54.7 40 17 19 17 47 18 19 09 15 10 10 11 04 11 55 
I 11 345 28.3 54.6 107 07.6 11.3 20 29.2 2.1 54.7 45 17 11 17 41 18 16 09 27 10 24 11 19 12 11 
D 12 0 28.4 Nl2 55.5 121 37.9 11.2 520 31.3 1.9 54.7 S 50 17 02 17 35 18 13 09 41 10 41 11 38 12 30 
A 13 15 28.5 56.3 136 08.1 11.2 20 3.3.2 1.9 54.8 52 16 57 17 32 18 12 09 48 10 49 11 47 12 39 
y 14 30 28.7 57.l 150 38.3 11.2 20 35.l 1.7 54.8 54 16 52 17 29 18 10 09 56 10 58 11 57 12 49 

15 45 28.8 .. 57.9 165 08.S 11.l 20 36.8 1.7 54.8 56 16 47 17 26 18 09 10 04 11 08 12 08 13 00 
16 60 28.9 58.7 119 3a6 11.1 20 38.S 1.5 54.8 58 16 41 17 22 18 08 10 14 11 20 12 20 13 13 
17 75 29.0 12 59.6 194 08.7 11.l 20 40.0 1.5 54.8 S 60 16 34 17 18 18 07 10 25 11 33 12 35 13 28 
18 90 29.1 Nl3 00.4 208 38.8 11.1 520 41.5 1.3 54.9 SUN MOON 19 105 29.2 01.2 223 08. 9 11.0 20 42.8 1.2 54.9 
20 120 29.3 02.0 231 3a9 10.9 20 44.0 1.2 54.9 Doy 

Eqn. of Time M.r. Mer. Pol$. 
Ag• Phase 

21 135 29.4 .. 02.8 252 oa8 11.0 20 45.2 l.O 54.9 oo• 12· Poss. Upper Lower 

22 150 29.5 03.7 266 38.8 10.9 20 46.2 1.0 54.9 m . m • h m h m h m d 

23 165 29.7 04.5 281 08.7 10.9 20 47.2 0.8 55.0 22 01 25 01 31 11 58 02 03 14 26 18 
23 01 37 0l 42 11 58 02 49 15 13 19 0 S.D. 15.9 d 0.8 S.D. 14.7 14.8 14.9 24 01 48 0! 53 11 58 03 37 16 01 20 
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ARIES VENUS -3.4 MARS +1.5 JUPITER -1.9 SATURN +0.8 STARS 
G.M.T. 

G.HA. G.H.A. Dec. G.HA Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 
d h . , . , 0 , . , . , . , . , . , . , . , . 

2s: 212 55.2 175 48.8 Nl3 53.2 185 04.5 NlO 59.6 30 27.1 N O 37.4 27 53.3 N O 41.3 Acamar 315 37.4 S40 23.0 
227 57.7 190 48.3 54.3 200 05.2 11 00.3 45 29.8 37.5 42 55.9 41.3 Achernar 335 45.6 S57 20.0 

02 243 00.2 205 47.8 55.3 215 05.8 01.0 60 32.5 37.5 57 58.5 41.4 Acrux 173 36.2 562 59.8 
03 258 02.6 220 47.2 .. 56.4 230 06.5 .. 01.6 75 35.l .. 37.6 73 01.l .. 41.4 Adhara 255 32.0 S28 57.1 
04 273 05.1 235 46.7 57.4 245 07.2 02.3 90 37.8 37.7 88 03.7 41.5 Aldebaran 291 17 .8 Nl6 28.2 
05 288 07.6 250 46.2 58.5 260 07.9 03.0 105 40.5 37.8 103 06.3 41.5 
06 303 10.0 265 45.7 Nl3 59.6 275 08.6 Nll 03.7 120 43.2 N o 37.9 118 08.9 N O 41.6 Alioth 166 41.7 N56 03.8 
07 318 12.5 280 45.1 14 00.6 290 09.2 04.4 135 45.8 38.0 133 11.6 41.7 Alkaid 153 17.7 N49 24.5 

s 08 333 15.0 295 44.6 01.7 305 09.9 05.l 150 48.5 38.l 148 14.2 41.7 Al Na'ir 28 14.6 547 03.0 
A 09 348 17.4 310 44.1 .. 02.7 320 10.6 .. 05.7 165 51.2 .. 38.l 163 16.8 . . 41.8 Alnilam 276 11.5 S 1 13.0 
T 10 3 19.9 325 43.6 03.8 335 11.3 06.4 180 53.9 38.2 178 19.4 41.8 Alphard 218 20.l S 8 34.8 
u 11 18 22.4 340 43.0 04.8 350 12.0 07.1 195 56.6 38.3 193 22.0 41.9 
R 12 33 24.8 355 42.5 Nl4 05.9 5 12.7 Nll 07.8 210 59.2 N o 38.4 208 24.6 N O 41.9 Alphecca 126 31.4 N26 46.6 
D 13 48 27.3 10 42.0 06.9 20 13.3 08.5 226 01.9 38.5 223 27.2 42.0 Alpheratz 358 09.2 N28 59.0 
A 14 63 29.7 25 41.4 08.0 35 14.0 09.2 241 04.6 38.6 238 29.8 42.l Altair 62 32.1 N 8 49.0 
y 15 78 32.2 40 40.9 .. 09.0 50 14.7 .. 09.8 256 07.3 .. 38.6 253 32.4 . . 42.1 Ankaa 353 40.2 542 24.5 

16 93 34.7 55 40.4 10.l 65 15.4 10.5 271 09.9 38.7 268 35.0 42.2 Antares 112 56.1 S26 23.4 
17 108 37.l 70 39.9 11.1 80 16.1 11.2 286 12.6 38.8 283 37.6 42.2 
18 123 39.6 85 39.3 Nl4 12.2 95 16.8 Nll 11.9 301 15.3 N O 38.9 298 40.2 N O 42.3 Arcturus 146 17.8 Nl9 16.8 
19 138 42.1 100 38.8 13.2 110 17.4 12.6 316 18.0 39.0 313 42.8 42.3 Atria 108 19.5 568 59.5 
20 153 44.5 115 38.3 14.3 125 18.l 13.2 331 20.6 39.1 328 45.4 42.4 Avior 234 28.l S59 27.3 
21 168 47.0 130 37.7 .. 15.3 140 18.8 .. 13.9 346 23.3 .. 39.l 343 48.0 .. 42.4 Bellatrix 278 58.6 N 6 19.8 
22 183 49.5 145 37.2 16.4 155 19.5 14.6 1 26.0 39.2 358 50.6 42.5 Betelgeuse 271 28.1 N 7 24.1 
23 198 51.9 160 36.7 17.4 170 20.2 15.3 16 28.6 39.3 13 53.2 42.6 

26: 213 54.4 175 36.1 Nl4 18.5 185 20.8 Nll 16.0 31 31.3 N O 39.4 28 55.8 N O 42.6 Canopus 264 07.3 S52 41.5 
228 56.9 190 35.6 19.5 200 21.5 16.6 46 34.0 39.5 43 58.5 42.7 Capella 281 11.1 N45 58.8 

02 243 59.3 205 35.1 20.6 215 22.2 17.3 61 36.7 39.6 59 01.1 42.7 Deneb 49 48.2 N45 12.5 
03 259 01.8 220 34.5 .. 21.6 230 22.9 .. 18.0 76 39.3 .. 39.6 74 03.7 .. 42.8 Denebola 182 58.4 Nl4 40.6 
04 274 04.2 235 34.0 22.7 245 23.6 18.7 91 42.0 39.7 89 06.3 42.8 Diphda 349 20.8 S18 05.5 
05 289 06.7 250 33.5 23.7 260 24.2 19.3 106 44.7 39.8 104 08.9 42.9 
06 304 09.2 265 32.9 Nl4 24.7 275 24.9 Nll 20.0 121 47.4 N O 39.9 119 11.5 N O 42.9 Dubhe 194 21.3 N61 51.4 
07 319 11.6 280 32.4 25.8 290 25.6 20.7 136 50.0 40.0 134 14.1 43.0 Elnath 278 43.9 N28 35.5 
08 334 14.1 295 31.8 26.8 305 26.3 21.4 151 52.7 40.1 149 16.7 43.0 Eltanin 90 57.2 N51 29.3 

s 09 349 16.6 310 31.3 .. 27.9 320 27.0 .. 22.1 166 55.4 .. 40.1 164 19.3 . . 43.1 Enif 34 11.3 N 9 47.l 
u 10 4 19.0 325 30.8 28.9 335 27.7 22.7 181 58.0 40.2 179 21.9 43.2 Fomalhaut 15 51.2 S29 43.3 
N 11 19 21.5 340 30.2 30.0 350 28.3 23.4 197 00.7 40.3 194 24.5 43.2 
D 12 34 24.0 355 29.7 Nl4 31.0 5 29.0 NU 24.1 212 03.4 N O 40.4 209 27.l N O 43.3 Gacrux 172 27.8 S57 00.6 
A 13 49 26.4 10 29.2 32.0 20 29.7 24.8 227 06.1 40.5 224 29.7 43.3 Gienah 176 17.3 S17 26.3 
y 14 64 28.9 25 28.6 33.l 35 30.4 25.4 242 08.7 40.5 239 32.3 43.4 Hadar 149 22.1 560 17.0 

15 79 31.3 40 28.l .. 34.l 50 31.l .. 26.l 257 11.4 .. 40.6 254 34.9 .. 43.4 Hamal 328 28.8 N23 22.2 
16 94 33.8 55 27.5 35.1 65 31.7 26.8 272 14.1 40.7 269 37.5 43.5 Kaus Aust. 84 16.1 S34 23.5 
17 109 36.3 70 27.0 36.2 80 32.4 27.5 287 16.7 40.8 284 40.1 43.5 
18 124 38.7 85 26.4 Nl4 37.2 95 33.1 Nll 28.1 302 19.4 N O 40.9 299 42.7 N o 43.6 Kochab 137 17.9 N74 14.0 
19 139 41.2 100 25.9 38.2 110 33.8 28.8 317 22.1 41.0 314 45.3 43.6 Markab 14 03.0 Nl5 06.0 
20 154 43.7 115 25.4 39.3 125 34.5 29.5 332 24.7 41.0 329 47.9 43.7 Menkar 314 41.0 N 4 00.8 
21 169 46.1 130 24.8 .. 40.3 140 35.1 .. 30.2 347 27.4 . . 41.1 344 50.5 .. 43.7 Menkent 148 36.2 S36 16.7 
22 184 48.6 145 24.3 41.3 155 35.8 30.8 2 30.l 41.2 359 53.1 43.8 Miaplacidus 221 44.7 569 38.7 
23 199 51.1 160 23.7 42.4 170 36.5 31.5 17 32.7 41.3 14 55.7 43.9 

21: 214 53.5 175 23.2 Nl4 43.4 185 37.2 Nll 32.2 32 35.4 N O 41.4 29 58.3 N o 43.9 Mirfak 309 16.0 N49 47.6 
229 56.0 190 22.6 44.4 200 37.9 32.9 47 38.l 41.4 45 00.9 44.0 Nunki 76 28.5 S26 19.2 

02 244 58.5 205 22.1 45.5 215 38.5 33.5 62 40.8 41.5 60 03.5 44.0 Peacock 53 57.8 S56 47.5 
03 260 00.9 220 21.6 .. 46.5 230 39.2 .. 34.2 77 43.4 .. 41.6 75 06.1 . . 44.l Pollux 243 57.8 N28 04.4 
04 275 03.4 235 21.0 47.5 245 39.9 34.9 92 46.1 41.7 90 08.7 44.1 Procyon. 245 25.5 N 5 16.3 
05 290 05.8 250 20.5 48.5 260 40.6 35.6 107 48.8 41.8 105 11.3 44.2 
06 305 08.3 265 19.9 Nl4 49.6 275 41.3 Nll 36.2 122 51.4 N O 41.8 120 13.9 N o 44.2 Rasalhague 96 29.0 Nl2 34.3 
07 320 10.8 280 19.4 50.6 290 41.9 36.9 137 54.1 41.9 135 16.5 44.3 Regulus 208 09.5 Nl2 03.5 
08 335 13.2 295 18.8 51.6 305 42.6 37.6 152 56.8 42.0 150 19.1 44.3 Rigel 281 35.9 S 8 13.6 

M 09 350 15.7 310 18.3 .. 52.7 320 43.3 .. 38.3 167 59.4 .. 42.1 165 21.7 .. 44.4 Rigil Kent. 140 24.6 S60 45.4 
o 10 5 18.2 325 17.7 53.7 335 44.0 38.9 183 02.1 42.2 180 24.4 44.4 Sabik 102 40.4 S15 42.1 
N 11 20 20.6 340 17.2 54.7 350 44.7 39.6 198 04.7 42.2 195 27.0 44.5 
D 12 35 23.1 355 16.6 Nl4 55.7 5 45.3 NU 40.3 213 07.4 N O 42.3 210 29.6 N O 44.6 Schedar 350 09.1 N56 25.8 
A 13 50 25.6 10 16.1 56.7 20 46.0 40.9 228 10.1 42.4 225 32.2 44.6 Shaula 96 54.9 S37 05.3 
v 14 65 28.0 25 15.5 57.8 35 46.7 41.6 243 12.7 42.5 240 34.8 44.7 Sirius 258 55.5 S16 41.7 

15 80 30.5 40 15.0 .. 58.8 50 47.4 .. 42.3 258 15.4 .. 42.6 255 37.4 .. 44.7 Spica 158 56.8 S11 03.9 
16 95 33.0 55 14.4 14 59.8 65 48.0 43.0 273 18.1 42.6 270 40.0 44.8 Suhail 223 10.4 543 21.7 
17 110 35.4 70 13.9 15 00.8 80 48.7 43.6 288 20.7 42.7 285 42.6 44.8 
18 125 37.9 85 13.3 Nl5 01.9 95 49.4 NU 44.3 303 23.4 N O 42.8 300 45.2 N O 44.9 Vega 80 55.4 N38 45.7 
19 140 40.3 100 12.8 02.9 110 50.1 45.0 318 26.1 42.9 315 47.8 44.9 Zuben'ubi 137 32.3 S15 57.9 
20 155 42.8 115 12.2 03.9 125 50.8 45.6 333 28.7 42.9 330 50.4 45.0 S.HA Mer. Paaa. 
21 170 45.3 130 11.7 .. 04.9 140 51.4 .. 46.3 348 31.4 .. 43.0 345 53.0 .. 45.0 . , h .. 
22 185 47.7 145 11.1 05.9 .:.::5 52.1 47.0 3 34.1 43.l 0 55.6 45.1 Venus 321 41.7 12 18 
23 200 50.2 160 10.5 06.9 170 52.8 47.6 18 36.7 43.2 15 58.2 45.1 Mars 331 26.5 11 38 

h .. Jupiter 177 36.9 21 50 
Mer. Po». 9 42.8 V -0.5 d 1.0 V 0.7 d 0.7 V 2.7 d 0.1 V 2.6 d 0.1 Saturn 175 01.5 22 00 
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Twilight Moonrise 
SUN MOON lat. 

Civil 
Sunrise 

25 26 27 28 Neut. 
G.M.T. 

h h G.H.A. Dec. G.H.A. V Dec. d H.P. . h m h m h m h m .. h m m 

d h . ' . ' . ' ' . ' ' ' 
N 72 Ill! Ill/ 02 31 - 1111 1111 05 25 

25~ 180 29.8 Nl3 05.3 295 38.6 10.9 S20 48.0 0.8 55.0 N 70 Ill/ 00 54 03 00 1111 1111 04 56 04 39 
195 29.9 06.l 310 08.5 10.8 20 48.8 0.6 55.0 68 Ill/ 01 52 03 21 03 09 03 48 04 03 04 08 

02 210 30.0 06.9 324 38.3 10.8 20 49.4 0.6 55.0 66 Ill/ 02 25 03 38 02 19 03 03 03 30 03 45 
03 225 30.l .. 07.7 339 08.l 10,8 20 50.0 0.4 55.l 64 00 47 02 48 03 51 01 48 02 34 03 06 03 27 
04 240 30.2 08.6 353 37.9 10.7 20 50.4 0.3 55.l 62 01 39 03 07 04 02 01 24 02 11 02 46 03 12 
05 255 30.3 09.4 8 07.6 10.8 20 50.7 0.2 55.1 60 02 09 03 22 04 12 01 05 01 53 02 31 02 59 

06i " 7 0 30.4 Nl3 10.2 22 37.4 10.1 S20 50.9 0.2 55.1 N 58 02 31 03 34 04 21 00 50 01 38 02 17 02 48 
07 85 30.5 11.0 37 07.1 10.6 20 51.1 o.o 55.1 56 02 48 03 45 04 28 00 37 01 25 02 06 02 39 

s Of .300 30.6 11.8 51 36.7 10.7 20 51.1 0.1 55.2 54 03 02 03 55 04 35 00 25 0114 01 56 02 30 
A OS. 315 30.8 .. 12.6 66 06.4 10.6 20 51.0 0.2 55.2 52 03 15 04 03 04 40 00 15 01 04 01 46 02 23 
T 10 330 30.9 13.4 80 36.0 10.6 20 50.8 0.3 55.2 50 03 25 04 10 04 46 00 06 00 55 01 38 02 16 
u 11 345 31.0 14.3 95 05.6 10.6 20 50.5 0.4 55.2 45 03 47 04 26 04 57 24 36 00 36 01 21 02 01 

R 12 0 31.l N13 15.1 109 35.2 10.6 S20 50.l o.s 55.3 N 40 04 03 04 38 05 07 24 21 00 21 01 07 01 49 
D 13 15 31.2 15.9 124 04.8 10.S 20 49.6 0.6 55.3 35 04 16 04 48 05 15 24 08 00 08 00 55 01 39 
A 14 30 31.3 16.7 138 34.3 10.S 20 49.0 0.7 55.3 30 04 27 04 57 05 22 23 57 24 44 00 44 01 30 
y 15 45 31.4 .. 17.5 153 03.8 10.5 20 48.3 0.8 55.3 20 04 44 05 11 05 34 23 37 24 26 00 26 01 14 

16 60 31.5 18.3 167 33.3 10.4 20 47.5 0.9 55.4 N 10 04 58 05 23 05 45 23 20 24 11 00 11 01 00 
17 75 31.6 19.l 182 02.7 10.5 20 46.6 1.0 55.4 0 05 06 05 33 05 54 23 05 23 56 24 47 00 47 

18 90 31.7 Nl3 19.9 196 32.2 10.4 S20 45.6 1.2 55.4 S 10 05 18 05 42 06 04 22 49 23 41 24 34 00 34 
19 105 31.8 20.7 211 01.6 10.4 20 44.4 1.2 55.4 20 05 26 05 52 06 14 22 32 23 25 24 21 00 21 
20 120 31.9 21.6 225 31.0 10.4 20 43.2 1.4 55.5 30 05 33 06 01 06 26 22 13 23 07 24 05 00 05 
21 135 32.0 .. 22.4 240 00.4 10.4 20 41.8 1.4 55.5 35 05 36 06 06 06 32 22 01 22 57 23 56 24 58 
22 150 32.1 23.2 254 29.8 10.3 20 40.4 1.6 55.5 40 05 40 06 12 06 40 21 48 22 44 23 45 24 50 
23 165 32.2 24.0 268 59.1 10.3 20 38.8 l.6 55.5 45 05 43 06 18 06 48 21 33 22 30 23 33 24 40 

26: 180 32.4 Nl3 24.8 283 28.4 10.3 S20 37.2 1.8 55.6 s 50 05 47 06 25 06 59 21 14 22 13 23 18 24 28 
195 32.5 25.6 297 57.7 10.3 20 35.4 1.9 55.6 52 05 49 06 28 07 04 21 05 22 04 23 11 24 23 

02 210 32.6 26.4 312 27.0 10.3 20 33.5 2.0 55.6 54 05 50 06 32 07 09 20 55 21 55 23 03 24 17 
03 225 32.7 .. 27.2 326 56.3 10.2 20 31.5 2.1 55.6 56 05 52 06 35 07 15 20 44 21 45 22 54 24 10 
04 240 32.8 28.0 341 25.5 10.3 20 29.4 2.2 55.7 58 05 53 06 40 07 21 20 31 21 33 22 44 24 02 
05 255 32.9 28.8 355 54.8 10.2 20 27.2 2.3 55.7 S 60 05 55 06 44 07 29 20 16 21 19 22 32 23 54 

06 270 33.0 N13 29.6 10 24.0 10.2 S20 24.9 2.4 55.7 Twilight Moonaet 07 285 33.1 30.4 24 53.2 10.2 20 22.5 2.5 55.8 lat. Sunset 
08 300 33.2 31.2 39 22.4 10.2 20 20.0 2.6 55.8 Civil Neut. 25 26 27 28 

s 09 315 33.3 .. 32.0 53 51.6 10.1 20 17.4 2.8 55.8 
u 10 330 33.4 32.9 68 20.7 10.2 20 14.6 2.8 55.8 . h m h m h .. h m h m h m h m 

N 11 345 33.5 33.7 82 49.9 10.l 20 11.8 3.0 55.9 N 72 21 30 Ill/ Ill/ 1111 - - 08 48 
D 12 0 33.6 Nl3 34.5 97 19.0 10.1 S20 08.8 3.0 55.9 N 70 21 00 23 19 Ill/ - - 07 28 09 34 
A 13 15 33.7 35.3 111 48.1 10.2 20 05.8 3.2 55.9 68 20 38 22 10 Ill/ 05 43 06 49 08 22 10 04 
y 14 30 33.8 36.1 126 17 .3 10.1 20 02.6 3.3 56.0 66 20 21 21 35 /Ill 06 33 07 34 08 54 10 26 

15 45 33.9 .. 36.9 140 46.4 10.0 19 59.3 3.4 56.C 64 20 07 21 10 23 24 07 05 08 03 09 18 10 43 
16 60 34.0 37.7 155 15.4 10.l 19 "'.:'.9 3.4 56.0 62 19 55 20 51 22 22 07 28 08 25 09 36 10 57 
17 75 34.l 38.5 169 44.5 10.l 19 52.5 3.6 56.l 60 19 45 20 36 21 51 07 47 08 43 09 52 11 10 

18 90 34.2 Nl3 39.3 184 13.6 10.0 S19 48.9 3.7 56.l N 58 19 36 20 23 21 28 08 02 08 58 10 05 11 20 
19 105 34.3 40.l 198 42.6 10.l 19 45.2 3.9 56.l 56 19 29 20 12 21 10 08 16 09 11 10 16 11 29 
20 120 34.4 40.9 213 11.7 10.0 19 41.3 3.9 56.l 54 19 22 20 03 20 55 08 27 09 22 10 26 11 37 
21 135 34.5 .. 41.7 227 40.7 10.0 19 37.4 4.0 56.2 52 19 16 19 54 20 43 08 37 09 32 10 35 11 44 
22 150 34.6 42.5 242 09.7 10.0 19 33.4 4.1 56.2 50 19 11 19 47 20 32 08 46 09 41 10 42 11 50 
23 165 34.7 43.3 256 38.7 10.0 19 29.3 4.3 56.2 45 18 59 19 31 20 10 09 06 09 59 10 59 12 04 

27~ 180 34.8 Nl3 44.l 271 07.7 10.0 S19 25.0 4.3 56.3 N 40 18 49 19 18 19 53 09 21 10 14 11 13 12 15 
195 34.9 44.9 285 36.7 10.0 19 20.7 4.5 56.3 35 18 41 19 08 19 40 09 34 10 27 11 24 12 25 

02 210 35.0 45.7 300 05.7 10.0 19 16.2 4.5 56.3 30 18 34 18 59 19 29 09 46 10 38 11 34 12 33 
03 225 35.1 .. 46.5 314 34.7 10.0 19 11.7 4.7 56.4 20 18 22 18 45 19 11 10 05 10 57 11 52 12 48 
04 240 35.2 47.3 329 03.7 9.9 19 07.0 4.8 56.4 N 10 18 11 18 33 18 58 10 23 11 14 12 07 13 00 
05 255 35.3 48.l 343 32.6 10.0 19 02.2 4.9 56.4 0 18 01 18 22 18 47 10 38 11 29 12 21 13 12 
06 270 35.4 N13 48.9 358 01.6 10.0 S18 57.3 5.0 56.5 S 10 17 51 18 13 18 38 10· 54 11 45 12 34 13 24 
07 285 35.5 49.7 12 30.6 9.9 18 52.3 5.0 56.5 20 17 41 18 04 18 30 11 11 12 01 12 49 13 36 
08 300 35.6 50.5 26 59.5 9.9 18 47.3 5.2 56.5 30 17 29 17 54 18 22 11 31 12 20 13 06 13 50 

M 09 315 35.7 .. 51.3 41 28.4 10.0 18 42.l 5.4 56.6 35 17 23 17 49 18 19 11 42 12 31 13 16 13 58 
0 10 330 35.8 52.0 55 57.4 9.9 18 36.7 5.4 56.6 40 17 15 17 43 18 15 11 55 12 43 1J 27 14 07 
N 11 345 35.9 52.8 70 26.3 9.9 18 31.3 5.5 56.6 45 17 07 17 37 18 11 12 11 12 58 13 40 14 IR 
D 12 0 36.0 Nl3 53.6 84 55.2 10.0 S18 25.8 5.6 56.7 S 50 16 56 17 30 18 08 12 30 13 16 13 56 14 31 
A 13 15 36.1 54.4 99 24.2 9.9 18 20.2 5.7 56.7 52 16 51 17 26 18 06 12 39 13 24 14 03 ]4 31 
y 14 30 36.2 55.2 113 53.l 9.9 18 14.5 5.9 56.7 54 16 46 17 23 18 05 12 49 13 34 14 12 14 43 

15 45 36.3 .. 56.0 128 22.0 9.9 18 08.6 5.9 56.8 56 16 40 17 19 18 03 13 00 il.3 44 14 21 14 51 
16 60 36.4 56.8 142 50.9 9.9 18 02.7 6.0 56.8 58 16 33 17 15 18 01 13 13 i3 57 14.'1 14 59 
17 75 36.5 57.6 157 19.8 9.9 17 56.7 6.2 56.9 S 60 16 26 17 10 17 59 13 28 14 11 14 43 15 08 
18 90 36.6 Nl3 58.4 171 48.7 9.9 S17 50.5 6.2 56.9 SUN MOON 
19 105 36.7 13 59.2 186 17.6 9.9 17 44.3 6.4 56.9 Eqn. of Time Mer. Mer. Pou. 20 120 36.8 14 00.0 200 46.5 9.9 17 37.9 6.4 57.0 Day Ag• Phase 
21 135 36.9 .. 00.8 215 15.4 9.8 17 31.5 6.6 57.0 oo· 12· PaM. Upper Lower 
22 150 36.9 01.6 229 44.2 9.9 17 24.9 6.6 57.0 m . .. . h .. h .. h "' d 

23 165 37,0 02.3 244 13.1 ,.9 11 18.3 6.1 57.1 25 01 59 02 04 11 58 04 26 16 52 21 
26 02 09 02 14 11 58 05 17 17 42 22 0 s.o. 15.9 d 0.8 s.o. 15.1 15.2 15.4 27 02 19 02 24 11 58 06 08 18 34 23 
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ARIES VENUS -3.4 MARS +1.5 JUPITER -1.9 SATURN +0.9 STARS 
G.M.l. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 0 ' 0 ' 0 ' 0 ' 2s: 215 52.7 175 10.0 Nl5 08.0 185 53.5 Nll 48.3 33 39.4 N O 43.3 31 00.8 N O 45.2 Acomar 315 37.4 S40 23.0 

230 55.1 190 09.4 09.0 200 54.2 49.0 48 42.0 43.3 46 03.4 45.2 Achernar 335 45.6 S57 20.0 
02 245 57.6 205 08.9 10.0 215 54.8 49.7 63 44.7 43.4 61 06.0 45.3 Acrux 173 36.2 S62 59.9 
03 261 00.l 220 08.3 .. 11.0 230 55.5 .. 50.3 78 47.4 .. 43.5 76 08.6 .. ·45_3 Adhara 255 32.0 S28 57.o 
04 276 02.5 235 07.8 12.0 245 56.2 51.0 93 50.0 43.6 91 11.2 45.4 Aldebaran 291 17.8 Nl6 28.2 
05 291 05.0 250 07.2 1.3.0 260 56.9 51.7 108 52.7 43.6 106 13.8 45.4 
06 306 07.4 265 06.7 Nl5 14.0 275 57.5 Nll 52.3 123 55.3 N O 43.7 121 16.4 N O 45.5 Alioth 166 41.7 N56 03.8 
07 321 09.9 280 06.l 15.0 290 58.2 53.0 138 58.0 43.8 136 19.0 45.6 Alkaid 153 17.7 N49 24.5 

T 
08 336 12.4 295 05.5 16.1 305 58.9 53.7 154 00.7 43.9 151 21.5 45.6 Al No'ir 28 14.6 S47 03.0 
09 351 14.8 310 05.0 .. 17.1 320 59.6 .. 54.3 169 03.3 .. 44.0 166 24.1 .. 45.7 Alnilam 276 11.5 S l 13.0 u 10 6 17.3 325 04.4 18.l 336 00.3 55.0 184 06.0 44.0 181 26.7 45.7 Alphard 218 20.l S 8 34.8 E 11 21 19.8 340 03.9 19.l 351 00.9 55.7 199 08.6 44.l 196 29.3 45.8 s 
12 36 22.2 355 03.3 Nl5 20.l 0 6 01.6 NU 56.3 214 11.3 N O 44.2 211 31.9 N O 45.8 Alphecca 126 31.4 N26 46.6 

A 13 51 24.7 10 02.7 21.l 21 02.3 57.0 229 14.0 44.3 226 34.5 45.9 Alpheratz 358 09.2 N28 58.9 
y 14 66 27.2 25 02.2 22.l 36 03.0 57.7 244 16.6 44.3 241 37.1 45.9 Altair 62 32.1 N 8 49.0 

15 81 29.6 40 01.6 .. 23.l 51 03.6 .. 58.3 259 19.3 .. 44.4 256 39.7 . . 46.0 Ankoo 353 40.2 542 24.5 
16 96 32.l 55 01.0 24.1 66 04.3 59.0 274 21.9 44.5 271 42.3 46.0 Antares 112 56.0 S26 23.4 
17 111 34.6 70 00.5 25.l 81 05.0 11 59.7 289 24.6 44.6 286 44.9 46.l 
18 126 37.0 84 59.9- Nl5 26.l 96 05.7 Nl2 00.3 304 27.3 N O 44.6 301 47.5 N O 46.1 Arcturus 146 17.8 Nl9 16.8 
19 141 39.5 99 59.4 27.l 111 06.4 01.0 319 29.9 44.7 316 50.l 46.2 Atria 108 19.5 568 59.5 
20 156 41.9 114 58.8 28.l 126 07.0 01.6 334 32.6 44.8 331 52.7 46.2 Avior 234 28.l S59 27.3 
21 171 44.4 129 58.2 .. 29.l 141 07.7 .. 02.3 349 35.2 .. 44.9 346 55.3 . . 46.3 Bellatrix 278 58.6 N 6 19.8 
22 186 46.9 144 57.7 30.1 156 08.4 03.0 4 37.9 44.9 l 57.9 46.3 Betelgeuse 271 28.1 N 7 24.l 
23 201 49.3 159 57.1 31.1 171 09.1 03.6 19 40.5 45.0 17 00.5 46.4 

29: 216 51.8 174 56.5 Nl5 32.1 186 09.7 Nl2 04.3 34 43.2 N O 45.1 32 03.1 N O 46.4 Canopus 264 07.3 S52 41.5 
231 54.3 189 56.0 33.l 201 10.4 05.0 49 45.9 45.2 47 05.7 46.5 Capello 281 11.l N45 58.8 

02 246 56.7 204 55.4 34.l 216 11.1 05.6 64 48.5 45.2 62 08.3 46.5 Deneb 49 48.2 N45 12.5 
03 261 59.2 219 54.8 .. 35.l 231 11.8 .. 06.3 79 51.2 .. 45.3 77 10.9 . . 46.6 Denebola 182 58.4 Nl4 40.6 
04 277 01.7 234 54.3 36.l 246 12.4 07.0 94 53.8 45.4 92 13.5 46.6 Diphdo , 349 20.8 S18 05.5 
05 292 04.1 249 53.7 37.1 261 13.1 07.6 109 56.5 45.5 107 16.1 46.7 
06 307 06.6 264 53.1 Nl5 38.l 276 13.8 Nl2 08.3 124 59.1 N O 45.5 122 18.7 N O 46.7 Dubhe 194 21.3 N61 51.4 

W 07 322 09.1 279 52.6 39.l 291 14.5 08.9 140 01.8 45.6 137 21.3 46.8 Elnath 278 43.9 N28 35.5 
E 08 337 11.5 294 52.0 40.1 306 15.l 09.6 155 04.5 45.7 152 23.9 46.8 Eltanin 90 57.2 N51 29.3 
D 09 352 14.0 309 51.4 .. 41.l 321 15.8 .. 10.3 170 07.1 .. 45.8 167 26.5 . . 46.9 Enif 34 11.3 N 9 47.1 
N 10 7 16.4 324 50.8 42.1 336 16.5 10.9 185 09.8 45.8 182 29.1 46.9 Fomalhaut 15 51.2 S29 43.3 

11 22 18.9 339 50.3 43.1 351 17.2 11.6 200 12.4 45.9 197 31.7 47.0 
E 12 37 21.4 354 49.7 Nl5 44.1 6 17.9 Nl2 12.3 215 15.1 N O 46.0 212 34.3 N O 47.0 Gacrux 172 27.8 S57 00.6 s 13 52 23.8 9 49.1 45.1 21 18.5 12.9 230 17.7 46.1 227 36.9 47.1 Gienah 176 17.3 S17 26.4 
D 14 67 26.3 24 48.6 46.1 36 19.2 13.6 245 20.4 46.l 242 39.5 47.1 Hodor 149 22.1 560 17.0 
A 15 82 28.8 39 48.0 .. 47.0 51 19.9 .. 14.2 260 23.0 .. 46.2 257 42.l . . 47.2 Hamal 328 28.8 N23 22.2 
y 16 97 31.2 54 47.4 48.0 66 20.6 14.9 275 25.7 46.3 272 44.7 47.2 Kaus Aust. 84 16.1 S34 23.5 

17 112 33.7 69 46.8 49.0 81 21.2 15.6 290 28.3 46.4 287 47.2 47.3 
18 127 36.2 84 46.3 Nl5 50.0 96 21.9 Nl2 16.2 305 31.0 N O 46.4 302 49.8 N O 47.3 Kochab 137 17.8 N74 14.0 
19 142 38.6 99 45.7 51.0 111 22.6 16.9 320 33.6 46.5 317 52.4 47.4 Markab 14 03.0 Nl5 06.0 
20 157 41.l 114 45.l 52.0 126 23.3 17.5 335 36.3 46.6 332 55.0 47.4 Menkar 314 41.0 N 4 00.8 
21 172 43.5 129 44.5 .. 53.0 141 23.9 .. 18.2 350 38.9 .. 46.7 347 57.6 . . 47.5 Menkent 148 36.2 S36 16.7 
22 187 46.0 144 44.0 54.0 156 24.6 18.9 5 41.6 %.7 .3 00.2 47.5 Miaploci4us 221 44.7 569 .38.7 
23 202 48.5 159 43.4 54.9 171 25.3 19.5 20 44.2 46.8 18 02.8 47.6 

3000 217 50.9 174 42.8 Nl5 55.9 186 26.0 Nl2 20.2 35 46.9 N O 46.9 33 05.4 N O 47.6 Mirfak 309 16.0 N49 47.6 
01 232 53.4 189 42.2 56.9 201 26.6 20.8 50 49.5 46.9 48 08.0 47.7 Nunki 76 28.5 S26 19.2 
02 247 55.9 204 41.7 57.9 216 27.3 21.5 65 52.2 47.0 63 10.6 47.7 Peacock 53 57.7 S56 47.5 
03 262 58.3 219 41.l .. 58.9 231 28.0 .. 22.l 80 54.9 .. 47.l 78 13.2 . . 47.8 Pollux 243 57.8 N28 04.4 
04 278 00.8 234 40.5 15 59.8 246 28.7 22.8 95 57.5 47.2 93 15.8 47.8 Procyon 245 25.5 N 5 16.3 
05 293 03.3 249 39.9 16 00.8 261 29.3 23.5 111 00.2 47.2 108 18.4 47.9 

06 308 05.7 264 39.3 Nl6 01.8 276 30.0 Nl2 24.l 126 02.8 N O 47.3 123 21.0 N O 47.9 Ra101hogue 96 29.0 Nl2 34.3 
07 323 08.2 279 38.8 02.8 291 30.7 24.8 141 05.5 47.4 ue 23.6 48.0 Regulus 208 09.5 Nl2 03.5 

T 08 338 10.7 294 38.2 03.8 306 31.4 25.4 156 08.1 47.4 153 26.2 48.0 Rigel 281 35.9 S 8 13.6 
H 09 353 13.1 309 37.6 .. 04.7 321 32.0 .. 26.1 171 10.7 .. 47.5 168 28.8 . . 48.1 Rigil Kent. 140 24.6 560 45.4 
u 10 8 15.6 324 37.0 05.7 336 32.7 26.7 186 13.4 47.6 183 31.3 48.l Sabik 102 40.4 S15 42.l 
R 11 23 18.0 339 36.4 06.7 351 33.4 27.4 201 16.0 47.7 198 33.9 48.2 
s 12 38 20.5 354 35.8 Nl6 07.7 6 34.1 Nl2 28.l 216 18.7 N O 47.7 213 36.5 N O 48.2 Schedar 350 09.0 N56 25.8 
D 13 53 23.0 9 35.3 08.6 21 34.7 28.7 231 21.3 47.8 228 39.1 48.3 Shaula 96 54.9 S37 05.3 
A 14 68 25.4 24 34.7 09.6 36 35.4 29.4 246 24.0 47.9 243 41.7 48.3 Sirius 258 55.5 S16 41.7 
y 15 83 27.9 39 34.l .. 10.6 51 36.1 .. 30.0 261 26.6 .. 47.9 258 44.3 . . 48.4 Spica 158 56.8 S11 03.9 

16 98 30.4 54 33.5 11.6 66 36.8 30.7 276 29.3 48.0 273 46.9 48.4 Suhoil 223 10.4 543 21.7 
17 113 32.8 69 32.9 12.5 81 37.4 31.3 291 31.9 48.1 288 49.5 48.5 

18 128 35.3 84 32.3 Nl6 13.5 96 38.l Nl2 32.0 306 34.6 N O 48.2 303 52.1 N O 48.5 Vega 80 55.3 N.38 45.8 
19 143 37.8 99 31.8 14.5 111 38.8 32.6 321 37.2 48.2 318 54.7 48.6 Zuben'ubi 137 32.3 S15 57.9 
20 158 40.2 114 31.2 15.4 126 39.4 33.3 336 39.9 48.3 333 57.3 48.6 S.H.A. Mer. Paaa. 
21 173 42.7 129 30.6 .. 16.4 141 40.l . . 33.9 351 42.5 .. 48.4 348 59.9 .. 48.7 . . h ffl 

22 188 45.2 144 30.0 17.4 ~56 40.8 34.6 6 45.2 48.4 4 02.5 48.7 Venus 318 04.7 12 21 
23 203 47.6 159 29.4 18.3 171 41.5 35.2 21 47.8 48.5 19 05.0 48.8 Mars 329 17.9 11 35 

h ffl Jupiter 177 51.4 21 37 
Mt>i Poss 9 31.0 V -0.6 d l.0 V 0.7 d 0.7 V 2.7 d 0.l V 2.6 d 0.1 Saturn 175 11.3 21 48 
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Twlllght Moonrise 
SUN MOON lat. 

Civil 
Sunrise 

28 29 30 1 Nout. 
G.M.T. 

d h h m h m h ffl h m h m h m G.H.A. Dec, G.HA V Dec. H.P. . m 

d h , . , , . , , , N 72 /Ill Ill/ 02 09 05 25 04 53 04 35 04 20 . , . 
28~ 180 37.1 Nl4 03.1 258 42.0 9.9 S17 11.5 6.8 57.1 N 70 /Ill Ill/ 02 43 04 39 04 29 04 21 04 14 

195 37.2 03.9 27.3 10.9 9.8 17 04.7 7.0 57.1 68 11/1 01 28 03 07 04 08 04 09 04 10 04 09 
02 210 37.3 04.7 287 .39.7 9.9 16 57.7 7.1 57.2 66 Ill/ 02 08 0.3 26 03 45 03 54 04 00 04 05 
03 225 37.4 .. 05.5 302 08.6 9.9 16 50.6 7,1 57.2 64 II/I 02 35 03 41 03 27 03 41 03 52 04 01 
04 240 37.5 06.3 316 .37.5 9.9 16 4.3.5 7.3 57 • .3 62 01 18 02 55 03 53 03 12 03 31 03 45 03 58 
05 255 37.6 07.l 331 06.4 9.8 16 36.2 7.J 57.3 60 01 54 03 12 04 04 02 59 03 21 03 39 03 55 
06 270 37.7 Nl4 07.9 345 35.2 9.9 S16 28.9 7.5 57.3 N 58 02 19 03 26 04 13 02 48 03 13 03 34 03 53 
07 285 37.8 08.7 0 04.l 9.8 16 21.4 7.6 57.4 56 02 38 03 37 04 21 02 39 03 06 03 30 03 51 

T 08 300 37.9 09.4 14 32.9 9.9 16 13.8 7.6 57.4 54 02 54 03 47 04 28 02 30 03 00 03 25 03 49 
09 315 38.0 .. 10.2 29 01.8 9.9 16 06.2 7.8 57.4 52 0.3 07 03 56 04 .35 02 23 02 54 03 21 0.3 47 u 10 .3.30 .38.l 11.0 4.3 30.7 9.8 15 58.4 7.8 57.5 50 0.3 18 04 04 04 40 02 16 02 49 0.3 18 03 45 

E 11 345 .38.2 11.8 57 59.S 9.9 15 50.6 8.0 57.5 45 0.3 41 04 21 04 53 02 01 02 37 03 10 03 42 s 
12 0 38 . .3 Nl4 12.6 72 28.4 9.8 S15 42.6 8.0 57.6 N 40 03 58 04 34 OS 03 01 49 02 28 0.3 04 03 39 D 

A 13 15 38.3 13.4 86 57.2 9.9 15 .34.6 8.2 57.6 35 04 12 04 45 05 12 01 39 02 20 02 59 03 36 
y 14 30 38.4 14.1 101 26.1 9.8 15 26.4 8.2 57.6 30 04 24 04 54 05 19 01 .30 02 13 02 54 0.3 34 

15 45 38.5 .. 14.9 115 54.9 9.9 15 18.2 8.3 57.7 20 04 42 05 09 05 32 01 14 02 00 02 45 03 30 
16 60 38.6 15.7 130 23.8 9.8 15 09.9 8.5 57.7 N 10 04 56 05 22 05 43 01 00 01 49 02 38 0.3 26 
17 75 38.7 16.5 144 52.6 9.8 15 01.4· 8.5 57.8 0 05 08 OS 33 OS 54 00 47 01 39 02 31 03 23 
18 90 38.8 Nl4 17.3 159 21~4 9.9 S14 52.9 8.6 57.8 S 10 OS 18 05 43 06 04 00 34 01 29 02 24 03 20 
19 105 38.9 18.1 173 50.3 9.8 14 44.3 8.7 57.8 20 OS 26 OS 5.3 06 15 00 21 01 18 02 16 03 16 
20 120 39.0 18.8 188 19.1 9.9 14 35.6 8.8 57.9 30 05 35 06 03 06 28 00 05 01 05 02 OS 03 12 
21 135 39.1 .. 19.6 202 48.0 9.8 14 26.8 8.9 57.9 35 05 .39 06 08 06 .35 24 58 00 58 02 03 03 10 
22 150 39.2 20.4 217 16.8 9.8 14 17.9 9.0 57.9 40 OS 4.3 06 15 06 4.3 24 so 00 so 01 57 03 07 
23 165 .39.2 21.2 231 45.6 9.9 14 08.9 9.1 58.0 45 05 47 06 21 06 52 24 40 00 40 01 51 03 04 

29~ 180 .39 . .3 Nl4 22.0 246 14.5 9.8 S13 59.8 9.2 58.0 S 50 05 51 06 29 07 03 24 28 00 28 01 43 03 01 
195 39.4 22.7 260 43.3 9.8 13 50.6 9.2 58.l 52 05 5.3 06 .3.3 07 09 24 23 00 23 01 39 02 59 

02 210 39.5 2.3.5 275 12.1 9.8 1.3 41.4 9.4 58.l 54 05 55 06 .37 07 14 24 17 00 17 01 .35 02 57 
03 225 .39.6 .. 24 . .3 289 40.9 9.8 1.3 32.0 9.4 58.l 56 05 57 06 41 07 21 24 10 00 10 01 31 02 55 
04 240 39.7 25.l .304 09.7 9.9 13 22.6 9.5 58.2 58 05 59 06 46 07 28 24 02 00 02 01 26 02 5.3 
05 255 .39.8 25.9 .318 .38.6 9.8 13 13.1 9.6 58.2 S 60 06 01 06 51 07 .36 23 54 25 20 01 20 02 51 
06 270 39.9 Nl4 26.6 .3.3.3 07.4 9.8 S13 03.5 9.7 58 . .3 Twilight Moonset w 07 285 40.0 27.4 .347 36.2 9.8 12 53.8 9.8 58 . .3 lot. Sunset 

E 08 300 40.0 28.2 2 05.0 9.8 12 44.0 9.9 58.3 Civil Nout. 28 29 30 1 
09 315 40.1 .. 29.0 16 .33.8 9.8 12 34.1 9.9 58.4 

D 10 330 40.2 29.7 31 02.6 9.8 12 24.2 10.0 58.4 h m h m h ., h m h m h m h m 
N 11 345 40.3 30.5 45 31.4 9.8 12 14.2 10.2 58.5 N 72 21 51 /Ill Ill/ 08 48 11 09 13 16 15 22 
E 12 0 40.4 Nl4 31.3 60 00.2 9.7 S12 04.0 10.2 58.5 N 70 21 16 Ill/ Ill/ 09 34 11 32 13 28 15 25 s 13 15 40.5 32.1 74 28.9 9.8 11 53.8 10.2 58.5 68 20 51 22 35 Ill/ 10 04 11 50 13 38 15 28 
D 14 30 40.6 32.8 88 57.7 9.8 11 43.6 10.4 58.6 66 20 31 21 51 Ill/ 10 26 12 04 13 45 15 30 
A 15 45 40.6 .. 33.6 103 26.5 9.7 11 33.2 10.4 58.6 64 20 16 21 23 Ill/ 10 43 12 15 13 52 15 31 
y 16 60 40.7 34.4 117 55.2 9.8 11 22.8 10,6 58.7 62 20 03 21 02 22 44 10 57 12 25 13 57 15 3.3 

17 75 40.8 35.2 132 24.0 9.8 11 12.2 10.6 58.7 60 19 5.3 20 45 22 05 11 10 12 34 14 02 15 .34 
18 90 40.9 Nl4 35.9 146 52.8 9.7 S11 01.6 10.6 58.7 N 58 19 43 20 31 21 39 11 20 12 41 14 06 15 35 
19 105 41.0 36.7 161 21.5 9.7 10 51.0 10.8 58.8 56 19 .35 20 19 21 19 11 29 12 4l 14 10 15 .36 
20 120 41.1 37.5 175 50.2 9.8 10 40.2 10.8 58.8 54 19 28 20 09 21 0.3 11 37 12 53 14 14 15 37 
21 1.35 41.1 .. .38.2 190 19.0 9.7 10 29.4 10.9 58.9 52 19 21 20 00 20 50 11 44 12 58 14 17 15 38 
22 150 41.2 39.0 204 47.7 9.7 10 18.5 11.0 58.9 50 19 15 19 52 20 38 11 50 13 03 14 19 15 .39 
23 165 41.3 39.8 219 16.4 9.7 10 07.5 11.0 58.9 45 19 0.3 19 .35 20 15 12 04 13 1.3 14 25 15 40 

30~ 180 41.4 Nl4 40.6 233 45.1 9.7 5 9 56.5 11.l 59.0 N 40 18 52 19 22 19 57 12 15 13 22 14 .30 15 42 
195 41.5 41.3 248 13.8 9.7 9 45.4 11.2 59.0 35 18 44 19 11 19 43 12 25 13 29 14 .35 15 43 

02 210 41.6 42.l 262 42.5 9.7 9 34.2 11.3 59.0 30 18 .36 19 01 19 31 12 33 13 35 14 38 15 44 
03 225 41.6 .. 42.9 277 11.2 9.7 9 22.9 11.3 59.1 20 18 23 18 46 19 13 12 48 13 46 14 45 15 45 
04 240 41.7 43.6 291 .39.9 9.6 9 11.6 11.4 59.1 N 10 18 11 18 3.3 18 59 1.3 00 13 55 14 50 15 47 
05 255 41.8 44.4 306 08.5 9.7 9 00.2 11.5 59.2 0 18 01 18 22 18 47 13 12 14 04 14 56 15 48 
06 270 41.9 Nl4 45.2 .320 37.2 9.6 5 8 48.7 11.5 59.2 S 10 17 50 18 12 18 .37 13 24 14 12 15 01 15 49 
07 285 42.0 45.9 335 05.8 9.6 8 37 .2 11.6 59.2 20 17 39 18 02 18 28 13 .36 14 22 15 06 15 51 

T 08 300 42.1 46.7 349 .34.4 9.6 8 25.6 11.7 59 . .3 30 17 27 17 51 18 20 13 50 14 32 15 12 15 52 
H 09 .315 42.1 .. 47.5 4 03.0 9.6 8 13.9 11.7 59.3 35 17 20 17 46 18 16 13 58 14 38 15 16 15 53 
u 10 330 42.2 48.2 18 31.6 9.6 8 02.2 11.8 59.4 40 17 11 17 40 18 11 i4 07 14 45 15 20 15 54 
R 11 345 42.3 49.0 33 00.2 9.6 7 S0.4 11.8 59.4 45 17 02 17 33 18 07 14 18 14 S2 15 24 15 55 
s 12 0 42.4 Nl4 49.8 47 28.8 9.6 S 7 38.6 11.9 59.4 S 50 16 51 17 25 18 03 14 31 15 02 15 30 15 57 
D 13 15 42.5 50.5 61 57.4 9.5 7 26.7 12.0 S9.5 52 16 45 17 21 18 01 14 37 15 06 15 32 15 57 
A 14 30 42.5 51.3 76 25.9 9.5 7 14.7 12.0 59.5 54 16 40 17 17 17 59 14 43 15 11 15 35 15 58 
y 15 45 42.6 • · 52.1 90 54.4 9.6 7 02.7 12.1 59.5 56 16 33 17 13 17 57 14 51 15 16 15 38 15 59 

16 60 42.7 52.8 105 23.0 9.5 6 50.6 12.2 59.6 58 16 26 17 08 17 55 14 59 15 22 15 41 15 59 
17 75 42.8 53.6 119 51.5 9.◄ 6 38.4 12.1 59.6 S 60 16 18 17 03 17 52 15 08 15 28 15 45 16 00 
18 90 42.9 Nl4 54.3 134 19.9 9.5 S 6 26.3 12.3 59.7 SUN MOON 19 105 42.9 55.1 148 48.4 9.5 6 14.0 12.3 59.7 

Eqn. of Time Mer. Mer. Pou. 20 120 4:S.O 55.9 163 16.9 9.4 6 01.7 12.J 59.7 Doy Ag• Phoae 
21 135 43.1 .. 56.6 177 45.3 9.4 5 49.4 12.◄ 59.8 oo· 12• Posa. Upper lower 
22 150 43.2 57.4 192 13.7 9.4 5 37.0 12.!l 59.8 ffl • "' • h .. h m h .. d 

23 165 43.3 58.1 206 42.1 9.4 5 24.5 12.5 59.8 28 02 28 02 33 11 57 07 00 19 26 24 
29 02 37 02 41 11 57 07 51 20 17 25 ~ s.o. 15.9 d 0.8 s.o. 15.7 15.9 16.2 30 02 45 02 49 11 57 08 43 21 09 26 



90 MAY 1, 2, 3 (FRI., SAT., SUN.) 

ARIES VENUS -3.4 MARS +1.5 JUPITER -1.9 SATURN +0.9 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.HA Dec. G.HA Dec. Nam• S.HA De<. ,, h . , . ' . ' . ' . ' . ' . ' . ' . ' . ' . ' 1~ 218 50.1 174 28.8 Nl6 19.3 186 42.l Nl2 35.9 36 50.5 N O 48.6 34 07.l, N O 48.8 Acamar 315 37.4 S40 23.0 
233 52.5 189 28.2 20.3 201 42.8 36.6 51 53.l 48.7 49 10.2 48.9 Achernar 335 45.5 S57 20.0 

02 248 55.0 204 27,6 21.2 216 43.5 37.2 66 55.7 48.7 64 12.8 48.9 Acrux 173 36.2 562 59.'i' 
03 263 57.5 219 27.1 . . 22.2 231 44.2 .. 37.9 81 58.4 .. 48.8 79 15.4 .. 49.0 Adhara 255 32.0 S28 57.0 
04 278 59.9 234 26.5 23.2 246 44.8 38.5 97 01.0 48.9 94 18.0 49.0 Aldebaran 291 17.9 Nl6 28.L 
05 294 02.4 249 25.9 24.l 261 45.5 39.2 112 03.7 48.9 109 20.6 49.1 
06 J09 04.9 264 25.3 Nl6 25.l 276 46.2 N12 39.8 127 06.3 N O 49.0 124 23.2 N O 49.l Alioth 166 41.7 NS6 03.9 
07 )74 07.3 279 24.7 26.l 291 46.9 40.5 142 09.0 4,.1 139 25.8 49.2 Alkaid 15.3 17.7 N49 24.5• 
08 339 09.8 294 24.l n.o 306 47.5 41.l 157 11.6 49.1 154 28.4 49.2 Al Na'ir 28 14.6 S47 03.0 

I M 354 12.3 309 23.5 .. 28.0 321 48.2 .. 41.8 172 14.3 .. 49.2 169 31.0 .. 49.2 Alnilam 276 11.5 S 1 13.0, 
ll 10 9 14.7 324 22.9 28.9 336 48.9 42.4 187 16.9 49.3 184 33.6 49.3 Alphard 218 20.l S 8 34.8 
I 11 24 17.2 339 22.3 29.9 351 49.5 43.l 202 19.5 49.3 199 36.1 49.3 
D 12 39 19.6 354 21.7 Nl6 30.8 6 50.2 Nl2 43.7 217 22.2 N O 49.4 214 38.7 N O 49.4 Alphecca 126 31.4 N26 46.6' 
A 13 54 22.l 9 21.1 31.8 21 50.9 44.4 232 24.8 49.5 229 41.3 49.4 Alpheratz 358 09.2 N28 58.9 
Y 14 69 24.6 24 20.5 32.8 36 51.6 45.0 247 27.5 49.5 244 43.9 49.5 Altair 62 32.0 N 8 49.Q 

15 84 27.0 39 19.9 .. 33.7 51 52.2 .. 45.7 262 30.l .. 49.6 259 46.5 .. 49.5 Ankoo 353 40.2 S42 24.5 
16 99 29.5 54 19.3 34.7 66 52.9 46.3 277 32.7 49.7 274 49.1 49.6 Anfore1 112 56.0 S26 23.4 
17 114 32.0 69 18.7 35.6 81 5.3.6 47.0 292 .35.4 49.11 2119 51.7 49.6 
18 129 34.4 84 18.1 Nl6 36.6 96 54 . .3 Nl2 47.6 307 .38.0 N O 49.8 304 54.3 N O 49.7 Arcturu1 146 17.8 Nl9 16.8 
19 144 36.9 99 17.6 37.5 111 54.9 48.3 .322 40.7 49.9 .319 56.9 49.7 Atria 108 19.5 S68 59.!\ 
20 159 39.4 114 17.0 38.5 126 55.6 48.9 3.37 43 . .3 50.0 334 59.4 49.8 Avior 234 28.1 S59 27.3 
21 174 41.8 129 16.4 .. 39.4 141 56 . .3 .. 49.6 352 45.9 . . 50.0 350 02.0 .. 49.8 Bellatrix 278 58.6 N 6 19.8 
22 189 44.3 144 15.8 40.4 156 56.9 50.2 7 48.6 50.1 5 04.6 49.9 Betelgeu1e 271 28.l N 7 24.1, 
23 204 46.8 159 15.2 41 • .3 171 57.6 50.9 22 51.2 50.2 20 07.2 49,9 2: 219 49.2 174 14.6 Nl6 42.3 186 58.3 Nl2 51.5 37 53.9 N O 50.2 35 19.8 N O 50.0 Canopus 264 07.4 S52 41.4 

234 51.7 189 14.0 43.2 201 59.0 52.1 52 56.5 50.3 50 12.4 50.0 Capello 281 11.l N45 58.8 
02 249 54.l 204 13.4 44.2 216 59.6 52.8 67 59.l 50.4 65 15.0 50.1 Deneb 49 48.2 N45 12.5 
03 264 56.6 219 12.8 .. 45.1 232 00.3 .. 5.3.4 83 01.8 .. 50.4 80 17.6 . . 50.1 Denebola 182 58.4 Nl4 40.6, 
04 279 59.1 234 12.2 46.1 247 01.0 54.1 98 04.4 50.5 95 20.2 50.1 Olphda 349 20.8 S18 05.5 
05 295 01.5 249 11.5 47.0 262 01.6 54.7 113 07.1 50.6 110 22.7 50.2 

06 310 04.0 264 10.9 Nl6 48.0 277 02.3 Nl2 55.4 128 09.7 N O 50.6 125 25.3 N O 50.2 Dubhe 194 21.3 N61 51.4 
07 325 06.5 279 10.3 48.9 292 0.3.0 56.0 143 12.3 50.7 140 27.9 50.3 Elnath 278 4.3.9 N28 .35.5 

s 08 340 08.9 294 09.7 49.8 307 03.7 56.7 158 15.0 50.8 155 30.5 50.3 Ehanln 90 57.2 N51 29.3• 
A 09 355 11.4 309 09.1 .. 50.8 322 04.3 .. 57.3 17.3 17.6 .. 50.8 170 3.3.1 . . 50.4 Enif .34 11.3 N 9 47.1 
l 10 10 13.9 324 08.5 51.7 337 05.0 58.0 188 20.2 50.9 1115 35.7 50.4 Fomalhaut 15 51.2 S29 43.3 
u 11 25 16.3 339 07.9 52.7 352 05.7 58.6 20.3 22.9 51.0 200 .311.3 50.5 
R 12 40 18.8 354 07.3 Nl6 53.6 7 06.3 Nl2 59.2 218 25.5 N O 51.0 215 40.9 N O 50.5 Gacrux 172 27.8 S57 00.6 
D 13 55 21.3 9 06.7 54.5 22 07.0 12 59.9 233 28.2 51.1 230 43.4 50.6 Gienah 176 17.3 S17 26.4· 
A 14 70 23.7 24 06.1 55.5 37 07.7 13 00.5 2-48 30.8 51.2 2-45 46.0 50.6 Hodor 1-49 22.1 560 17.0 
y 15 85 26.2 39 05.5 .. 56.4 52 08.4 .. 01.2 263 33.4 .. 51.2 260 48.6 . . 50.7 Hamal 328 28.8 N23 22.2 

16 100 28.6 54 04.9 57.4 67 09.0 01.8 278 36.1 51.3 275 51.2 50.7 Kaua Aust. 84 16.1 S34 23.5 
17 115 31.1 69 04.3 58.3 82 09.7 02.5 29.3 38.7 51.'4 290 53.8 50.8 
18 130 33.6 84 03.7 Nl6 59.2 97 10.4 Nl3 03.1 308 41.3 N O 51.4 .305 56.4 N o 50.8 Kochab 137 17.8 N7'4 14.0 
19 145 36.0 99 03.l 17 00.2 112 11.0 03.8 323 44.0 51.S 320 59.0 50.8 Markab 14 02.9 Nl5 06.0 
20 160 38.5 114 02.5 01.l 127 11.7 04.4 .338 46.6 51.5 3)6 01.6 50.9 Menkar 314 41.0 N '4 00.8 
21 175 41.0 129 01.9 .. 02.0 142 12.4 .. 05.0 353 49.2 .. 51.6 351 04.1 .. 50.9 Menkont 148 .36.2 S36 16.7 
22 190 43.4 144 01.2 03.0 157 13.1 05.7 8 51.9 51.7 6 16.7 51.0 MJopladdua 221 44.8 569 38.7 
23 205 45.9 159 00.6 03.9 172 13.7 06.3 23 54.5 51.7 21 e,_3 51.0 

3~ 220 48.4 174 00.0 Nl7 04.8 187 14.4 Nl.3 07.0 38 57.l N O 51.8 36 11.9 N O 51.l MJrfok 309 16,0 N49 '47.6 
235 50.8 188 59.4 05.8 202 15.1 07.6 53 59.8 51.9 51 14.5 51.l Nunki 76 21.5 S26 19.2 

02 250 53.3 203 58.8 06.7 217 15.7 08.2 69 02.'4 51., 66 17.1 51.2 htlcoclt 53 57.7 556 '47.5 
03 265 55.7 218 58.2 .. 07.6 232 16.'4 .. 08.9 84 05.0 .. 52.0 11 19.7 . . 51.2 Pollux 2-43 57.8 N28 04.4 
04 280 58.2 233 57.6 08.5 247 17.1 09.5 99 07.7 52.1 96 22.2 51..3 Procyon 2-45 25.5 N 5 16.3 
05 296 00.7 248 57.0 09.5 262 17.7 10.2 11'4 10.3 52.1 111 2-4.1 51.3 

06 311 03.1 263 56.3 Nl7 10.4 277 18.4 Nl3 10.8 129 12.9 N O 52.2 126 27.4 N 8 51..3 Rftalhog.,. 96 29.Q Nl2 .34.3 
07 326 05.6 278 55.7 11.3 292 19.l 11.4 1-44 15.6 52.J 141 30.0 51.'4 Regulus 208 09.5 Nl2 03.5 
08 341 08.1 293 55.1 12.2 307 19.8 12.l 159 18.2 52.3 156 )2.6 SU Rigel 211 35.9 S 8 13.6 

s 09 356 10.5 308 54.5 .. 13.2 322 20.4 .. 12.7 174 20.8 .. 52.'4 171 35.2 . . 51.5 RigH Kent. 1-40 2-4.6 S60 '45.4 
u 10 11 13.0 323 53.9 14.l 337 21.1 13.'4 189 23.5 52.4 186 37.7 51.5 Sabik 102 '40.4 S15 42.l 
N 11 26 15.5 338 53.3 15.0 352 21.8 14.0 20'4 26.1 52.5 201 '40.3 51.6 
D 12 41 17.9 353 52.6 Nl7 15.9 7 22.4 NU 14.6 219 28.7 N O 52.6 216 42.9 N 0 51.6 Schedar 350 09.0 N56 25.8 
A 13 56 20.4 8 52.0 16.9 22 23.1 15.3 234 31.4 52.6 231 45.5 51.7 Shoulo 96 54.9 S37 05.3 
y 14 71 22.9 23 51.4 17.8 37 23.8 15.9 2-4, 3-4.0 52.7 246 '48.1 51.7 Slrll,a 251 55.5 S16 -41.7 

15 86 25.3 .38 50.8 .. 18.7 52 24.4 .. 16.6 264 .36.6 .. 52.8 2'1 S0.7 . . 51.7 Spica 158 56.8 S11 03.9 
16 101 27.8 53 50.2 19.6 67 25.1 17.2 279 .39.2 52.8 276 53.3 51.8 Suholl 223 10.5 5-43 21.7 
17 116 30.2 68 49.6 20.5 82 25.8 17.8 294 41.9 52.9 291 55.8 51.8 

18 131 32.7 83 48.9 Nl7 21.4 97 26.4 Nl.3 18.5 309 44.5 N O 52.9 306 58.'4 N O 51.9 Vega 80 55.3 NJ9 45.8 
19 146 35.2 98 48.3 22.4 112 27.l 19.l 32'4 47.1 53.0 322 11.0 51.9 Zuben'ubl 137 32.3 S15 57.9 
20 161 37.6 113 47.7 23.3 127 27.8 19.7 339 49.8 53.1 337 03.6 52.0 S.H.A. Mer. Pan. 
21 176 40.1 128 47.1 .. 24.2 1-42 28.5 .. 20.4 354 52.4 .. 53.l 352 06.2 .. 52.0 . . h .. 
22 191 42.6 143 46.5 25.1 157 29.1 21.0 9 55.0 53.2 7 08.8 52.1 Venus 31'4 25.J 12 24 
23 206 45.0 158 45.8 26.0 172 29.8 21.7 24 57.6 53.3 22 lU 52.l Mon 327 09.l 11 32 

h "' Jupiter 178 04.6 21 25 
M<,r.Pon. 9 19.2 V -0.6 d 0.9 V 0.7 d 0.6 V 2.6 d 0.1 V 2.1, d o.o Saturn 175 20.6 21 36 



MAY 1, 2, 3 (FRI., SAT., SUN.) 91 

SUN MOON Lot. 
Twilight Moonrise 

Nout. Civil Sunrise l 2 3 4 
G.M.T.t-G-.H-.A. ___ De_c.-~-G-.H-.A.--11---De-c-.--d--H-.-P.+---.+-;..;h.;;;.;;.;;.;..m-r-...;h-'-'-m+-h-m-+-h__,m-T-h--"--m-r--h---m-,--h_m_ 

d h • , o , 

l 00 180 43.3 Nl4 58.9 
01 195 43.4 14 59.7 
02 210 43.5 15 00.4 
03 225 43.6 · · 01.2 
04 240 43.6 OL9 
05 255 43.7 02.7 
06 ? 7 0 43.8 Nl5 03.5 
07 ~5 43.9 04.2 
09, JOO 43.9 05.0 

f 09· 315 44.0 · · 05.7 
R 10 330 44.l 06.S 
I 11 345 44.2 07.2 
0 12 0 44.2 NlS 08.0 
A 13 15 44.3 08.7 
Y 14 30 44.4 09.S 

15 45 44.5 · · 10.3 
16 60 44.S 11.0 
17 75 44.6 11.8 
18 90 44.7 Nl5 12.S 
19 105 44.8 13.3 
20 120 44.8 14.0 
21 135 44.9 · · 14.8 
22 150 45.0 15.5 
23 165 45.1 16.3 

2 00 180 45.l Nl5 17.0 
01 195 45.2 17.8 
02 210 45.3 18.S 
03 225 45.3 · • 19.3 
04 240 45.4 20.0 
05 255 45.5 20.8 
06 270 45.6 Nl5 21.S 
07 285 45.6 22.2 

S 08 300 45.7 23.0 
A 09 315 45.8 · · 23.7 
T 10 330 45.8 24.5 
U 11 345 45.9 25.2 
R 12 0 46.0 Nl5 26.0 
D 13 15 46.0 26.7 
A 14 30 46.l 27 .S 
Y 15 45 46.2 · · 28.2 

16 60 46.2 28.9 
17 75 46.3 29.7 
18 90 46.4 Nl5 30.4 
19 105 46.4 31.2 
20 120 46.5 31.9 
21 135 46.6 · • 32.6 
22 150 46.6 33.4 
23 165 46.7 34.1 

3 00 180 46.8 Nl5 34.9 
01 195 46.8 35.6 
02 210 46.9 36.3 
03 225 47.0 · · 37.l 
04 240 47.0 37.8 
05 255 47.l 38.6 
06 270 47.2 Nl5 39.3 
07 285 47.2 40.0 
08 300 47.3 40.8 

S 09 315 47.4 · • 41.5 
U 10 330 47.4 42.2 
N 11 345 47.5 43.0 
D 12 0 47.6 Nl5 43.7 
A 13 15 47 .6 44.4 
Y 14 . 30 47.7 45.2 

15 45 47.7 · • 45.9 
16 60 47.8 46.6 
17 75 47.9 47.4 
18 90 47.9 Nl5 48.l 
19 105 48.0 48.8 
20 120 48.1 49.5 
21 135 48.l · · 50.3 
22 150 48.2 51.0 
23 165 48.2 51.7 

s.o. 15.9 d 0.1 

221 10.5 U S 5 12.0 12.5 59.9 
235 38.8 9.4 4 59.5 12.6 59.9 
250 07.2 9.3 4 46.9 12.7 59.9 
264 35.5 9.3 4 34.2 12.6 60.0 
279 03.8 9.2 4 21.6 12.8 60.0 
293 32.0 9.3 4 08.8 12.7 60.0 
308 00.3 9.2 S 3 56.1 12.8 60.l 
322 28.S 9.2 3 43.3 12.8 60.l 
336 56.7 9.2 3 30.5 12.9 60.l 
351 24.9 9.1 3 17 .6 12.9 60.2 

5 53.0 9.2 3 04.7 13.0 60.2 
20 21.2 9.1 2 51.7 12.9 60.2 
34 49.3 9.0 S 2 38.8 13.0 60.3 
49 17.3 9.1 2 25.8 13.l 60.3 
63 45.4 9.0 2 12.7 13.0 60.3 
78 13.4 9.0 l 59.7 13.1 60.4 
92 41.4 8.9 l 46.6 13.1 60.4 

107 09.3 9.0 l 33.5 13.2 60.4 
121 37.3 8.9 S l 20.3 13.l 60.5 
136 05.2 8.8 l 07 .2 13.2 60.5 
150 33.0 8.9 0 54.0 13.2 60.5 
165 00.9 8.8 0 40.8 13.2 60.6 
179 28.7 8.7 0 27 .6 13.3 60.6 
193 56.4 8.8 0 14.3 13.2 60.6 
208 24.2 8.7 S O 01.l 13.3 60.6 
222 51.9 8.6 N o 12.2 13.2 60.7 
237 19.5 8.7 0 25.4 13.3 60.7 
251 47.2 8.6 0 38.7 13.3 60.7 
266 14.8 8.5 0 52.0 13.3 60.7 
280 42.3 8.6 l 05.3 13.3 6'l.8 

N 72 Ill/ Ill/ 01 45 04 20 04 06 03 53 
N 70 Ill/ /Ill 02 26 04 14 04 07 04 01 

68 !Ill 00 57 02 53 04 09 04 08 04 08 
66 II// 01 50 03 14 04 05 04 09 04 13 
64 /Ill 02 21 03 31 04 01 04 10 04 18 
62 00 50 02 44 03 44 03 58 04 10 04 23 
60 01 38 03 02 03 56 03 55 04 10 04 26 

N 58 02 06 03 17 04 06 03 53 04 11 04 30 
56 02 28 03 29 04 14 03 51 04 11 04 33 
54 02 45 03 40 04 22 03 49 04 12 04 35 
52 02 59 03 50 04 29 03 47 04 12 04 38 
SO 03 11 03 58 04 35 03 45 04 12 04 40 
45 03 35 04 16 04 48 03 42 04 13 04 45 

N 40 03 54 04 30 04 59 03 39 04 13 04 49 
35 04 09 04 41 05 08 03 36 04 14 04 53 
30 04 21 04 51 05 16 03 34 04 14 04 56 
20 04 40 OS 07 05 30 03 30 04 15 05 01 

N 10 04 55 05 20 OS 42 03 26 04 16 05 06 
0 05 07 05 32 OS 54 03 23 04 16 OS 11 

S 10 OS 18 05 43 06 OS 03 20 04 17 05 16 
20 OS 27 05 53 06 16 03 16 04 18 05 21 
30 05 36 06 05 06 29 03 12 04 19 05 27 
35 OS 41 06 11 06 37 03 10 04 19 05 30 
40 OS 45 06 17 06 46 03 07 04 20 05 34 
45 OS 50 06 25 06 56 03 04 04 20 05 39 

S SO 05 55 06 34 07 08 03 01 04 21 05 44 
52 OS 57 06 37 07 13 02 59 04 22 OS 47 
54 06 00 06 42 07 20 02 57 04 22 OS 49 
56 06 02 06 46 07 26 02 55 04 23 OS 52 
58 06 04 06 51 07 34 02 53 04 23 05 56 

S 60 06 07 06 57 07 43 02 51 04 24 06 00 

03 36 
03 54 
04 08 
04 19 
04 29 
04 37 
04 45 
04 51 
04 57 
05 02 
05 06 
05 11 
05 20 
05 27 
05 34 
05 40 
05 50 
05 59 
06 08 
06 16 
06 26 
06 36 
06 42 
06 50 
06 58 
07 08 
07 12 
07 18 
07 23 
07 30 
07 37 

295 09.9 8.5 N l 18.6 13.3 60.8 t---+----+---T-w_i..,lig_h_t_-+----'--Moo--'""ns_e_t_..., __ _ 
309 37.4 8.4 l 31.9 13.3 60.8 Lot. Sunset 
324 04.8 8.4 l 45.2 13.4 60.8 t---+----+--C_i_v_il_,__N_o_ut_. __ l_....,..._2_.._ __ 3_.-_4_ 
338 32.2 8.4 l 58.6 13.3 60.9 
352 59.6 8.3 2 11.9 13.3 60.9 • h m h m 

7 26.9 8.3 2 25.2 13.3 60.9 N 72 22 17 /Ill 

21 54.2 8.3 N 2 38.5 13.3 60.9 N 70 21 33 Ill/ 
36 21.5 8.2 2 51.8 13.3 61.0 68 21 04 23 10 
50 48.7 8.2 3 05.l 13.3 61.0 66 20 43 22 09 
65 15.9 8.1 3 18.4 13.2 61.0 64 20 26 21 36 
79 43.0 8.1 3 31.6 13.3 61.0 62 20 12 21 13 
94 10.l 8.0 3 44.9 13.2 61.0 60 20 00 20 54 

108 37.1 8.1 N 3 58.1 13.3 61.l N 58 19 50 20 39 
123 04.2 7.9 4 11.4 13.2 61.l 56 19 41 20 26 
137 31.l 7.9 4 24.6 13.2 61.l 54 19 33 20 15 
151 58.0 7.9 4 37.8 13.1 61.1 52 19 26 20 05 
166 24.9 7.8 4 50.9 13.2 61.1 SO 19 20 19 57 
180 51.7 7.8 5 04.l 13.l 61.2 45 19 07 19 39 
195 18.5 7.8 N 5 17.2 13.l 61.2 N 40 18 55 19 25 
209 45.3 7.6 5 30.3 13.l 61.2 35 18 46 19 13 
224 11.9 7.7 5 43.4 13.0 61.2 30 18 38 19 03 
238 38.6 7.6 5 56.4 1).1 61.2 20 18 24 18 47 
253 05.2 7.5 6 09.5 12.9 61.2 N 10 18 12 18 34 
267 31.7 7.5 6 22.4 13.0 61.3 0 18 00 18 22 
281 58.2 7.5 N 6 35.4 12., 61.3 S 10 17 49 18 11 
296 24.7 7.4 6 48.3 12.9 61.3 20 17 37 18 00 
310 51.l 7.4 7 01.2 12.8 61.3 30 17 24 17 49 
325 17.5 7.3 7 14.0 12.8 61.3 35 17 16 17 43 
339 43.8 7.2 7 26.8 12.7 61.3 40 17 08 17 36 
354 10.0 7.2 7 39.S 12.7 61.3 45 16 58 17 28 

8 36.2 7.2 N 7 52.2 12.7 61.3 S SO 16 45 17 20 
23 02.4 7.1 8 04.9 12.6 61.3 52 16 40 17 16 
37 28.5 7.1 8 17.5 12.5 61.4 54 16 34 17 11 
51 54.6 7.0 8 30.0 12.5 61.4 56 16 27 17 07 
66 20.6 7.0 8 42.5 12.5 61.4 58 16 19 17 02 
80 46.6 6.9 8 55.0 12.3 61.4 S 60 16 10 16 56 

h m 
Ill/ 

Ill/ 
Ill/ 
Ill/ 
Ill! 

23 16 
22 21 
21 51 
21 29 
21 11 
20 57 
20 44 
20 20 
20 01 
19 46 
19 34 
19 14 
18 59 
18 47 
18 36 
18 26 
18 17 
18 13 
18 08 
18 03 
17 58 
17 56 
17 54 
17 51 
17 48 
17 46 

h m 

15 22 
15 25 
15 28 
15 30 
15 31 
15 33 
15 34 
15 35 
15 36 
15 37 
15 38 
15 39 
15 40 
15 42 
15 43 
15 44 
15 45 
15 47 
15 48 
15 49 
15 51 
15 52 
15 53 
15 54 
15 55 

15 57 
15 57 
15 58 
15 59 
15 59 
16 00 

h m 

17 30 
17 25 
17 20 
17 17 
17 14 
17 11 
17 09 
17 06 
17 05 
17 03 
17 02 
17 00 
16 57 
16 55 
16 53 
16 51 
16 48 
16 45 
16 42 
16 39 
16 36 
16 33 
16 31 
16 29 
16 27 
16 24 
16 22 
16 21 
16 19 
16 17 
16 15 

h m 

19 44 

19 29 
19 17 
19 07 
18 58 
18 51 
18 45 
18 40 
18 35 
18 31 
18 27 
18 23 
18 16 

18 10 
18 04 
18 00 
17 51 
17 44 
17 38 
17 31 
17 24 
17 16 
17 11 
17 06 
17 00 
16 52 
16 49 
16 46 
16 41 
16 37 
16 32 

h m 

22 10 

21 39 
21 16 
20 58 
20 44 
20 32 
20 22 
20 13 
20 06 
19 59 
19 53 
19 47 
19 35 

19 25 
19 17 
19 09 
18 57 
18 46 
18 35 
18 25 
18 14 
18 01 
17 54 
17 46 
17 36 
17 25 
17 20 
17 14 
17 07 
17 00 
16 52 

95 12.S 6.1 N 9 07.3 12.4 61.4 t---+-__ _.__S_U_N_.,_ __ +----'---...a.---i.---
110924 38.304.2 66.97 99 3192.07 11Z2.l2 6611.44 Eqn. of Time Mer. Mer. Poss. MOON 

· • • • Doy ..,__. 
138 29.9 6.7 9 44.2 12.1 61.4 00' 12' Poss. Upp,,r Lower .....,. 
152 55.6 6.7 9 56.3 12.l 61.4 
167 21.3 6.6 10 08.4 12.0 61.4 

S.D. 16.4 16.6 16.7 

m • 
l 02 53 
2 03 00 
3 03 07 

m • 
02 57 
03 04 
03 10 

h m h M 

11 57 09 36 
11 57 10 29 
11 57 '11 24 

h ,n d 

22 02 27 
22 56 28 
23 53 29 

Phase 

• 
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ARIES VENUS -3.4 MARS +l.5 JUPITER -1.9 SATURN +0.9 STARS 
G.Ml. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.HA Dec. G.HA Dec. Nome S.HA Dec. 
d h . ' . ' . ' . ' . ' . ' . ' . ' . ' . ' . ' 4: 221 47.5 173 45.2 N17 26.9 187 30.5 Nl3 22.3 40 00.3 N O 53.3 37 13.9 N O 52.1 Acamar 315 37.4 $40 22.9 

236 50.0 188 44.6 27.8 202 31.l 22.9 55 02.9 53.4 52 16.5 52.2 Achernar 335 45.5 S57 19.9 
02 251 52.4 203 44.0 28.8 217 31.8 23.6 70 05.5 53.4 67 19.1 52.2 Acrux 173 36.2 562 59.9 
03 266 54.9 218 43.3 .. 29.7 232 32.5 .. 24.2 85 08.1 .. 53.5 82 21.7 .. 52.3 Adhara 255 32.0 S28 57.0 
04 281 57.4 233 42.7 30.6 247 33.1 24.8 100 10.8 53.6 97 24.2 52.3 Aldebaran 291 17.9 Nl6 28.2 
05 296 59.8 248 42.l 31.5 262 33.8 25.5 115 13.4 53.6 112 26.8 52.4 
06 312 02.3 263 41.5 N17 32.4 277 34.5 N13 26.l 130 16.0 N O 53.7 127 29.4 N O 52.4 Alioth 166 41.7 N56 03.9 
07 327 04.7 278 40.8 33.3 292 35.1 26.7 145 18.6 53.7 142 32.0 52.5 Alkaid 153 17.7 N49 24.5 
08 342 07.2 293 40.2 34.2 307 35.8 27.4 160 21.3 53.8 157 34.6 52.5 Al Na'ir 28 14.6 547 03.0 

M 09 357 09.7 308 39.6 .. 35.1 322 36.5 .. 28.0 175 23.9 .. 53.9 172 37.2 .. 52.5 Alnilam 276 11.5 S l 13.0 
0 10 12 12.l 323 39.0 36.0 337 37.1 28.6 190 26.5 53.9 187 39.7 52.6 Alphard 218 20.l S 8 34.8 
N 11 27 14.6 338 38.3 36.9 352 37.8 29.3 205 29.1 54.0 202 42.3 52.6 
0 12 42 17.1 353 37.7 Nl7 37.8 7 38.5 N13 29.9 220 31.8 N O 54.1 217 44.9 N O 52.7 Alphecca 126 31.4 N26 46.6 
A 13 57 19.5 8 37.1 38.7 22 39.1 30.5 235 34.4 54.1 232 47.5 52.7 Alpheratz 358 09.2 N28 58.9 
y 14 72 22.0 23 36.4 39.6 37 39.8 31.2 250 37.0 54.2 247 50.1 52.8 Altair 62 32.0 N 8 49.0 

15 87 24.5 38 35.8 .. 40.5 52 40.5 .. 31.8 265 39.6 . . 54.2 262 52.6 .. 52.8 Ankaa 353 40.2 542 24.5 
16 102 26.9 53 35.2 41.4 67 41:1 32.4 280 42.3 54.3 277 55.2 52.8 Antares 112 56.0 S26 23.4 
17 117 29.4 68 34.5 42.3 82 41.8 33.l 295 44.9 54.4 292 57.8 52.9 
18 132 31.8 83 33.9 Nl7 43.2 97 42.5 N13 33.7 310 47.5 N O 54.4 308 00.4 N O 52.9 Arcturus 146 17.8 Nl9 16.8 
19 147 34.3 98 33.3 44.l 112 43.2 34.3 325 50.l 54.5 323 03.0 53.0 Atria 108 19.4 S68 59.5 
20 162 36.8 113 32.6 45.0 127 43.8 35.0 340 52.8 54.5 338 05.5 53.0 Avior 234 28.2 S59 27.3 
21 177 39.2 128 32.0 .. 45.9 142 44.5 .. 35.6 355 55.4 .. 54.6 353 08.1 .. 53.1 Bellatrix 278 58.6 N 6 19.8 
22 192 41.7 143 31.4 46.8 157 45.2 36.2 10 58.0 54.6 8 10.7 53.1 Betelgeuse 271 28.1 N 7 24.1 
23 207 44.2 158 30.7 47.7 172 45.8 36.8 26 00.6 54.7 23 13.3 53.1 

500 222 46.6 173 30.1 Nl7 48.6 187 46.5 N13 37.5 41 03.2 N O 54.8 38 15.9 N O 53.2 Canopus 264 07.4 S52 41.4 
01 237 49.l 188 29.5 49.5 202 47.2 38.l 56 05.9 54.8 53 18.4 53.2 Capella 281 11.l N45 58.8 
02 252 51.6 203 28.8 50.4 217 47.8 38.7 71 08.5 54.9 68 21.0 53.3 Deneb 49 48.l N45 12.5 
03 267 54.0 218 28.2 .. 51.3 232 48.5 .. 39.4 86 11.l .. 54.9 83 23.6 . . 53.3 Denebola 182 58.4 Nl4 40.7 
04 282 56.5 233 27.6 52.2 247 49.2 40.0 101 13.7 55.0 98 26.2 53.4 Oiphda 349 20.7 S18 05.5 
05 297 59.0 248 26.9 53.0 262 49.8 40.6 116 16.3 55.1 113 28.8 53.4 
06 313 01.4 263 26.3 Nl7 53.9 277 50.5 Nl3 41.2 131 19.0 N O 55.1 128 31.3 N O 53.4 Dubhe 194 21.3 N61 51.4 
07 328 03.9 278 25.7 54.8 292 51.2 41.9 146 21.6 55.2 143 33.9 53.5 Elnath 278 43.9 N28 35.5 

T 
08 343 06.3 293 25.0 55.7 307 51.8 42.5 161 24.2 55.2 158 36.5 53.5 Eltanin 90 57.2 NSl 29.3 
09 358 08.8 308 24.4 .. 56.6 322 52.5 .. 43.1 176 26.8 .. 55.3 173 39.1 . . 53.6 Enif 34 11.2 N 9 47.2 u 10 13 11.3 323 23.7 57.5 337 53.1 43.8 191 29.4 55.3 186 41.7 53.6 Fomalhaut 15 51.1 S29 43.3 

E 11 28 13.7 338 23.1 58.4 352 53.8 44.4 206 32.1 55.4 203 44.2 53.7 s 12 353 22.5 Nl7 59.2 7 54.5 N13 45.0 221 34.7 N O 55.5 218 46.8 N O 53.7 Gacrux 172 27.8 S57 00.6 D 43 16.2 

A 13 58 18.7 8 21.8 18 00.1 22 55.1 45.6 236 37.3 55.5 233 49.4 53.7 Gienah 176 17.3 S17 26.4 
y 14 73 21.l 23 21.2 01.0 37 55.8 46.3 251 39.9 55.6 248 52.0 53.8 Hadar 149 22.1 560 17.0 

15 88 23.6 38 20.5 .. 01.9 52 56.5 .. 46.9 266 42.5 .. 55.6 263 54.5 . . 53.8 Hamal 328 28.8 N23 22.2 
16 103 26.1 .53 19.9 02.8 67 57.l 47.5 281 45.l 55.7 278 57.l 53.9 Kaus Aust. 84 16.1 S34 23.5 
17 118 28.5 68 19.3 03.6 82 57.8 48.1 296 47.8 55.7 293 59.7 53.9 
18 133 31.0 83 18.6 Nl8 04.5 97 58.5 N13 48.8 311 50.4 N O 55.8 399 02.3 N O 53.9 Koc:hob 137 17.8 N74 14.0 
19 148 33.5 98 18.0 05.4 112 59.1 49.4 326 53.0 55.9 324 84.9 54.0 Markab 14 02.9 Nl5 06.0 
20 163 35.9 113 17.3 06.3 127 59.8 50.0 341 55.6 55.9 3)9 07.4 54.0 Menkar 314 41.0 N 4 00.8 
21 178 38.4 128 16.7 .. 07.2 143 00.5 .. 50.6 356 58.2 .. 56.0 354 18.0 .. 54.1 Menl<ent 148 36.1 S36 16.7 
22 193 40.8 143 16.0 08.0 158 01.1 51.3 12 00.8 56.0 9 U.6 54.1 Miaploc:idus 221 44.8 569 38.7 
23 208 43.3 158 15.4 08.9 173 01.8 51.9 27 03.5 56.1 24 15.2 54.2 

6~ 223 45.8 173 14.7 N18 09.8 188 02.5 N13 52.5 42 06.1 N O 56.1 39 17.7 N O 54.2 Mirfak 389 16.0 N49 47.6 
238 48.2 188 14.1 10.7 203 03.1 53.1 57 08.7 56.2 54 20.3 54.2 Nunki 76 28.5 S26 19.2 

02 253 50.7 203 13.4 11.5 218 03.8 53.8 72 11.3 56.3 69 22.9 54.3 Peoc:oc:k 53 57.6 S56 47.5 
03 268 53.2 218 12.8 .. 12.4 233 04.5 .. 54.4 87 13.9 .. 56.3 84 25.5 .. 54.3 Pollux 243 57.8 N28 04.4 
04 283 55.6 233 12.2 13.3 248 05.l 55.0 102 16.5 56.4 99 28.l 54.4 Procyon 245 25.5 N 5 16.3 
05 298 58.l 248 11.5 14.l 263 05.8 55.6 117 19.l 56.4 114 30.6 54.4 
06 314 00.6 263 10.9 Nl8 15.0 278 06.5 N13 56.3 132 21.8 N O 56.5 129 33.Z N O 54.4 Rasalhague 96 28.9 Nl2 34.3 

W 07 329 03.0 278 10.2 15.9 293 07.l 56.9 147 24.4 56.5 144 35.1 54.5 Regulus 208 09.5 Nl2 03.6 
08 344 05.5 293 09.6 16.7 308 07.8 57.5 162 27.0 56.6 159 )8.4 54.5 Rigel 281 35.9 S 8 13.6 

E 09 359 07.9 308 08.9 .. 17.6 323 08.4 .. 58.1 177 29.6 .. 56.6 174 40.9 .. 54.6 Rigil Kent. 140 24.6 560 45.4 
D 10 14 10.4 323 08.3 18.5 338 09.1 58.7 192 32.2 56.7 18' 43.5 54.6 Sabik 102 40.4 S15 42.1 
N 11 29 12.9 338 07.6 19.3 353 09.8 13 59.4 207 34.8 56.8 204 46.1 54.6 
E 12 44 15.3 353 07 .0 Nl8 20.2 8 10.4 Nl4 00.0 222 37.4 N O 56.8 219 41.7 N O 54.7 Schedar 350 09.0 N56 25.8 s 
0 13 59 17.8 8 06.3 21.1 23 11.1 00.6 237 40.0 56.9 234 51.2 54.7 Shaula 96 54.9 S37 05.3 

14 74 20.3 23 05.6 21.9 38 11.8 01.2 252 42.7 56.9 249 53.8 54.8 Sirius 258 55.6 S16 41.7 
A 15 89 22.7 38 05.0 .. 22.8 53 12.4 .. 01.8 267 45.3 .. 57.0 264 56.4 .. 54.8 Spic:a 158 56.8 S11 03.9 y 

16 104 25.2 53 04.3 23.6 68 13.l 02.5 282 47.9 57.0 279 59.0 54.8 Suhoil 223 10.5 S43 21.7 
17 119 27.7 68 03.7 24.5 83 13.8 03.1 297 50.5 57.l 295 111.5 54.9 

18 134 30.l 83 03.0 Nl8 25.4 98 14.4 N14 03.7 312 53.1 N O 57.1 310 04.l N O 54.9 Vega 80 55.3 N38 45.8 
19 149 32.6 98 02.4 26.2 113 15.l 04.3 327 55.7 57.2 325 06.7 55.0 Zubon'ubi 137 32.3 S15 57.9 
20 164 35.1 113 01.7 27.l 128 15.8 04.9 342 58.3 57.2 340 09.3 55.0 S.HA Mor. Pou. 
21 179 37.5 128 01.l .. 27.9 143 16.4 .. 05.6 358 00.9 .. 57.3 355 11.8 .. 55.0 . , h .. 
22 194 40.0 143 00.4 28.8 1!>8 17.l 06.2 13 03.5 57.3 10 14.4 55.l Venus 310 43.5 12 27 
23 209 42.4 157 59.8 29.6 173 17.7 06.8 28 06.l 57.4 25 17.0 55.l Mora 324 59.9 11 28 

h .. Jupiter 178 16.6 21 12 
Mer. Poss. 9 07.4 V -0.6 d 0.9 V 0.7 d 0.6 V 2.6 d 0.1 V 2.6 d o.o Saturn 175 29.2 21 23 
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SUN MOON lot. 
Twilight Moonrise 

Naut. Civil Sunrise 4 S 6 7 
G.M.T.1------~------------+-~--'-'='--";;.;.;.;-+---+--'-......,--"--r-...;;...-r-...;_-

G.HA. Dec. 
d h o , o , 

4 00 180 48.3 Nl5 52.5 
·01 195 48.4 53.2 
02 210 48.4 53.9 
03 225 48.5 · · 54.6 
04 240 48.5 55.4 
05 255 48.6 56.l 
06 270 48.7 Nl5 56.8 
07 5 48.7 57.5 
oe ,o 48.8 58.3 

M 0'1. 315 48.8 · · 59.0 
O 10' 330 48.9 15 59.7 
N 11 345 49.0 16 00.4 
D 12 0 49.0 Nl6 01.2 
A 13 15 49.l 01.9 
Y 14 30 49.l 02.6 

15 45 49.2 · · 03.3 
16 60 49.2 04.0 
17 75 49.3 04.8 
18 90 49.3 Nl6 05.5 
19 105 49.4 06.2 
20 120 49.5 06.9 
21 135 49.5 · · 07.6 
22 150 49.6 08.4 
23 16S 49.6 09.l 

5 00 180 49.7 Nl6 09.8 
01 195 49.7 10.5 
02 210 49.8 11.2 
03 225 49.8 · · 11.9 
04 240 49.9 12.7 
05 255 50.0 13.4 
06 270 50.0 Nl6 14.1 
07 285 50.l 14.8 
08 300 50.l 15.5 

T 09 315 50.2 · · 16.2 
U 10 330 50.2 16.9 
E 11 345 50.3 17.6 
s 
D 12 0 50.3 Nl6 18.4 

13 15 50.4 19.l 

~ ~ !~ :g:: . . !~:: 
16 60 50.5 21.2 
17 75 50.6 21.9 
18 90 50.6 Nl6 22.6 
19 105 50.7 23.3 
20 120 50.7 24.0 
21 135 50.8 • · 24.7 
22 150 50.8 25.4 
2J 165 50.9 26.1 

6 00 180 50.9 Nl6 26.9 
01 195 51.0 27.6 
02 210 51.0 28.3 
03 225 51.i · · 29.0 
04 240 51.l 29.7 
05 25S 51.2 30.4 
06 270 51.2 Nl6 31.1 

W 07 285 51.3 31.8 
E 08 300 51.3 32.5 

09 315 51.4 · · 33.2 
D 10 330 51.4 33.9 
N 11 345 51.4 34.6 

E 12 0 51.5 Nl6 35.3 
S 13 15 51.5 36.0 
D 14 30 51.6 36.7 
A lS 45 51.6 · · 37.4 
y 16 60 51.7 38.l 

17 75 51.7 38.8 
18 90 51.8 Nl6 39.5 
19 105 51.8 40.2 
20 120 51.9 . 40.9 
21 135 51.9 · • 41.6 
22 150 51.9 42.3 
23 165 52.0 43.0 

S.D. 15.9 d 0.7 

G.H.A. V Dec. d H.P. 

181 46.9 6.6 NlO 20.4 12.0 61.4 
196 12.5 6.5 10 32.4 11.8 61.4 
210 38.0 6.4 10 44.2 11.8 61.4 
225 03.4 6.4 10 56.0 11.8 61.4 
239 28.8 6.4 11 07 .8 11.6 61.4 
253 54.2 6.3 11 19.4 11.6 61.4 
268 19.5 6.3 Nll 31.0 11.5 61.4 
282 44.8 6.2 11 42.5 11.4 61.4 
297 10.0 6.1 11 53.9 11.4 61.4 
311 35.l 6.2 12 05.3 11.2 61.4 
326 00.3 6.0 12 16.5 11.2 61.4 
340 25.3 6.0 12 27.7 11.l 61.4 
354 50.3 6.0 Nl2 38.8 11.0 61.4 

9 15.3 5.9 12 49.8 10.9 61.4 
23 40.2 5.9 13 00.7 10.8 61.4 
38 05.l 5.8 13 11.5 10.7 61.4 
52 29.9 5.8 13 22.2 10.7 61.4 
66 54.7 5.7 13 32.9 10.5 61.4 
81 19.4 5.7 Nl3 43.4 10.4 61.4 
95 44.l 5.6 13 53.8 10.3 61.4 

110 08.7 5.6 14 04.l 10.3 61.4 
124 33.3 5.6 14 14.4 10.l 61.3 
138 57.9 5.5 14 24.5 10.0 61.3 
153 22.4 5.4 14 34.5 10.0 61.3 
167 46.8 5.5 Nl4 44.5 9.8 61.3 
182 11.3 5.3 14 54.3 9.7 61.3 
196 35.6 5.4 15 04.0 9.6 61.3 
211 00.0 5.3 15 13.6 9.4 61.3 
225 24.3 5.2 15 23.0 9.4 61.3 
239 48.5 ' 5.3 15 32.4 9.3 61.2 

. 
N 72 
N 70 

68 
66 
64 
62 
60 

N 58 
S6 
S4 
S2 
so 
45 

N 40 
35 
30 
20 

N 10 
0 

S 10 
20 
30 
35 
40 
45 

s so 
52 
S4 
S6 
58 

S 60 

h m 

Ill/ 

Ill/ 
Ill/ 
Ill/ 
Ill/ 
/Ill 

01 19 
01 53 
02 17 
02 36 
02 51 
03 04 
03 30 
03 50 
04 05 
04 18 
04 38 
04 54 
05 07 
05 18 
05 28 
05 38 
05 43 
05 48 
05 53 
05 59 
06 01 
06 04 
06 07 
06 10 
06 13 

h m 

1111 

/Ill 
Ill/ 

01 29 
02 07 
02 32 
02 52 
03 08 
03 22 
03 33 
03 44 
03 52 
04 11 
04 26 
04 38 
04 48 
05 05 
05 19 
05 32 
05 43 
05 54 
06 06 
06 13 
06 20 
06 28 
06 38 
06 42 
06 47 
06 52 
06 57 
07 03 

h m 

01 15 
02 07 
02 39 
03 02 
03 20 
03 35 
03 48 
03 58 
04 08 
04 16 
04 23 
04 30 
04 44 

04 55 
05 05 
05 14 
05 29 
05 41 
05 53 
06 05 
06 17 
06 31 
06 39 
06 49 
06 59 
07 12 
07 18 
07 25 
07 32 
07 41 
07 50 

h m 
03 36 
03 54 
04 08 
04 19 
04 29 
04 37 
04 45 
04 51 
04 57 
05 02 
05 06 
05 11 
05 20 

05 27 
05 34 
05 40 
05 50 
05 59 
06 08 
06 16 
06 26 
06 36 
06 42 
06 50 
06 58 
07 08 
07 12 
07 18 
07 23 
07 30 
07 37 

h m 
03 12 
03 45 
04 09 
04 28 
04 44 
04 56 
05 07 
05 17 
05 25 
05 33 
05 40 
05 46 
05 59 
06 10 
06 19 
06 28 
06 42 
06 55 
07 07 
07 19 
07 31 
07 46 
07 55 
08 05 
08 16 
08 31 
08 37 
08 45 
08 53 
09 02 
09 13 

h "' h m 
CJ 

03 32 
04 15 
04 44 
05 05 
05 23 
05 38 
05 51 
06 01 
06 11 
06 20 
06 27 
06 44 

06 58 
07 09 
07 19 
07 37 
07 52 
08 07 
08 21 
08 37 
08 55 
09 05 
09 18 
09 32 
09 49 
09 58 
10 07 
10 17 
10 29 
10 43 

CJ 

CJ 
04 30 
05 12 
05 40 
06 02 
06 20 
06 35 
06 47 
06 59 
07 08 
07 17 
07 36 
07 51 
08 04 
08 15 
08 35 
08 52 
09 07 
09 23 
09 40 
10 00 
10 12 
10 25 
10 40 
11 00 
11 09 
1119 
11 31 
11 44 
12 00 

254 12.8 5.1 Nl5 41.7 9.l 61.2 t--+---+--T_Wl __ .._lig_h_t_-+ __ ...,_ __ M_oo...._n_se_t_...._ __ _ 

268 36.9 5.2 15 50.8 9.0 61.2 Lot. Sunset 
283 01.l 5.1 15 59.8 8.9 61.2 l--+---+--C_iv_il--r_No_u_t.-+--4-,--_5_,--_6_,--_7_ 
297 25.2 5.1 16 08.7 8.8 61.2 
311 49.3 5.0 16 17.5 1.7 61.2 • h m h m 

326 13.3 5.0 16 26.2 8.6 61.2 N 72 22 49 Ill/ 

340 37.3 5.0 Nl6 34.8 8.4 61.l N 70 21 51 ///1 
355 01.3 4.9 16 43.2 8.3 61.l 68 21 18 11/1 

9 25.2 4.9 16 51.5 8.2 61.l 66 20 54 22 31 
23 49.1 4.9 16 59.7 8.0 61.l 64 20 35 21 51 
38 13.0 4.8 17 07.7 7.9 61.1 62 20 20 21 24 
52 36.8 4.9 17 15.6 7.8 61.0 60 20 07 21 04 
67 00.7 4.8 Nl7 23.4 7.7 61.0 N 58 19 57 20 47 
81 24.5 4.7 17 31.l 7.5 61.0 S6 19 47 20 33 
95 48.2 4.8 17 38.6 7.4 61.0 S4 19 39 20 21 

110 12.0 4.7 17 46.0 7.3 61.0 52 19 31 20 11 
124 35.7 4.7 17 53.3 7.1 60.9 SO 19 25 20 02 
138 59.4 4.7 18 00.4 7.0 60.9 45 19 10 19 43 
153 23.l 4.7 Nl8 07.4 6.9 60.9 N 40 18 58 19 28 
167 46.8 4.6 18 14.3 6.7 60.9 3S 18 48 19 16 
182 10.4 4.6 18 21.0 6.6 60.8 30 18 40 19 05 
196 34.0 4.7 18 27.6 6.5 60.8 20 18 25 18 48 
210 57.7 4.6 18 34.l 6.3 60.8 N 10 18 12 18 34 
225 21.3 4.5 18 40.4 6.2 60.8 0 18 00 18 22 
239 44.8 4.6 Nl8 46.6 6.1 60.7 S 10 17 48 18 10 
254 08.4 4.6 18 52.7 5.9 60.7 20 17 36 17 59 
268 32.0 4.5 18 58.6 5.7 60.7 30 17 22 17 47 
282 55.5 4.6 19 04.3 5.6 60.7 35 17 13 17 40 
297 19.1 4.5 19 09.9 5.5 60.6 40 17 04 17 33 
311 42.6 4.6 19 15.4 5.4 60.6 45 16 53 17 25 

326 06.2 4.5 Nl9 20.8 5.2 60.6 S SO 16 40 17 15 
340 29.7 4.6 19 26.0 5.0 60.5 52 16 34 17 11 
354 53.3 4.5 19 31.0 4.9 60.5 S4 16 28 17 06 

9 16.8 4.5 19 35.9 4.8 60.5 S6 16 20 17 01 
23 40.3 4.6 19 40.7 4.6 60.5 58 16 12 16 55 
38 03.9 4.5 19 45.3 4.5 60.4 S 60 16 02 16 49 

h m 
1111 

/Ill 
Ill/ 
/Ill 
1111 
/Ill 

22 40 
22 04 
21 39 
21 20 
21 04 
20 51 
20 24 

20 05 
19 49 
19 36 
19 16 
19 00 
18 47 
18 35 
18 25 
18 15 
18 10 
18 05 
18 00 

17 54 
17 51 
17 48 
17 46 
17 43 
17 39 

h m 
22 10 
21 39 
21 16 
20 58 
20 44 
20 32 
20 22 
20 13 
20 06 
19 59 
19 53 
19 47 
19 35 
19 25 
19 17 
19 09 
18 57 
18 46 
18 35 
18 25 
18 14 
18 01 
17 54 
17 46 
17 36 

17 25 
17 20 
17 14 
17 07 
17 00 
16 52 

h m 

CJ 

23 58 
23 16 
22 48 
22 27 
22 10 
21 56 
21 43 
21 33 
21 24 
21 16 
21 08 
20 53 
20 40 
20 29 
20 19 
20 03 
19 48 
19 35 
19 22 
19 07 
18 51 
18 42 
18 31 
18 18 
18 03 
17 56 
17 48 
17 39 
17 29 
17 18 

h m 

CJ 

□ 
25 08 
24 27 
23 59 
23 37 
23 20 
23 05 
22 52 
22 42 
22 32 
22 23 
22 05 
21 50 
21 37 
21 26 
21 08 
20 51 
20 36 
20 20 
20 04 
19 45 
19 34 
19 22 
19 07 

18 49 
18 40 
18 31 
18 20 
18 08 
17 54 

h m 

□ 
CJ 

01 08 
00 27 
25 10 
24 46 
24 28 
24 12 
23 59 
23 48 
23 38 
23 29 
23 09 
22 54 
22 41 
22 29 
22 09 
21 52 
21 36 
21 20 
21 03 
20 43 
20 31 
20 18 
20 02 

19 43 
19 33 
19 23 
19 12 
18 58 
18 42 

52 27.4 4.6 Nl9 49.8 4.3 60.4t--+---.._-SU_N_.._ __ t-__ ...__MOO_.__N __ '----

66 51.0 4.6 19 54.l 4.2 60.4 Eqn. of Time 
81 14.6 4.5 19 58,3 4.l 60.3 Doy 
95 38.1 4.6 20 02.4 3.9 60.3 oo• 12• 

110 01.7 4.6 20 06.3 3.7 60.3 
124 25.3 4.6 20 10.0 3.6 60.2 

S.D. 16.7 16.7 16.5 

ffl • 

4 03 13 
5 03 19 
6 03 24 

m I 

03 16 
03 21 
03 26 

Mer. 
Pou. 

h m 

11 57 
11 57 
11 57 

Mer. PoaL 
Upper lower Ag, 

h m 

12 21 
13 21 
14 21 

h m d 

24 51 00 
00 51 01 
01 51 02 

Phoae 

• 
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ARIES VENUS -3.4 MARS +1.5 JUPITER -1.9 SATURN +0.9 STARS 
G.M.T. 

G.HA. G.HA. Dec. G.H.A. Dec. G.HA. Dec. G.HA. Dec. Nome S.HA. Dec. 
d h . ' . ' . ' . ' . ' . ' . ' . ' . ' . ' . ' 1: 224 44.9 172 59.1 Nl8 30.5 188 18.4 Nl4 07.4 43 08.8 N O 57.5 40 19.5 N O 55.2 Acamar 315 37.4 S-40 22.9 

239 47.4 187 58.4 31.4 203 19.1 08.0 58 11.4 57.5 55 22.1 55.2 Achernar 335 45.5 S57 19.9 
02 254 49.8 202 57.8 32.2 218 19.7 08.6 73 14.0 57.6 70 24.7 55.2 Acrux 173 36.2 S62 59.9 
03 269 52.3 217 57.1 .. 33.1 233 20.4 .. 09.3 88 16.6 .. 57.6 85 27.3 .. 55.3 Adhara 255 32.0 S28 57.0 
04 284 54.8 232 56.5 33.9 248 21.1 09.9 103 19.2 57.7 100 29.8 55.3 Aldebaran 291 17.9 Nl6 28.2 
05 299 57.2 247 55.8 34.8 263 21.7 10.5 118 21.8 57.7 115 32.4 55.4 
06 314 59.7 262 55.l Nl8 35.6 278 22.4 Nl4 11.1 133 24.4 N O 57.8 130 35.0 N O 55.4 Alioth 166 41.7 N56 03.9 
07 330 02.2 277 54.5 36.5 293 23.0 11.7 148 27.0 57.8 145 37.6 55.4 Alkaid 153 17.7 N49 24.5 

I 08 345 04.6 292 53.8 37.3 308 23.7 12.3 163 29.6 57.9 160 40.1 55.5 Al Na'ir 28 14.5 S-47 03.0 
H 09 0 07.l 307 53.2 .. 38.l 323 24.4 .. 13.0 178 32.2 .. 57.9 175 42.7 .. 55.5 Alnilam 276 11.5 S 1 13.0 
u 10 15 09.6 322 52.5 39.0 338 25.0 13.6 193 34.8 58.0 190 45.3 55.6 Alphard 218 20.2 S 8 34.8 
R 11 30 12.0 337 51.8 39.8 353 25.7 14.2 208 37.4 58.0 205 47.8 55.6 
s 12 45 14.5 352 51.2 NIB 40.7 8 26.4 Nl4 14.8 223 40.0 N O 58.1 220 50.4 N O 55.6 Alphecca 126 31.4 N26 46.7 
0 13 60 16.9 7 50.5 41.5 23 27.0 15.4 238 42.6 58.l 235 53.0 55.7 Alpheratz 358 09.l N28 59.0 
A 14 75 19.4 22 49.8 42.4 38 27.7 16.0 253 45.2 58.2 250 55.6 55.7 Altair 62 32.0 N 8 49.0 
y 15 90 21.9 37 49.2 .. 43.2 53 28.3 .. 16.6 268 47.9 .. 58.2 265 58.1 . . 55.7 Ankaa 353 40.2 542 24.5 

16 105 24.3 52 48.5 44.0 68 29.0 17.3 283 50.5 58.3 281 00.7 55.8 Antares 112 56.0 S26 23.4 
17 120 26.8 67 47.8 44.9 83 29.7 17.9 298 53.1 58.3 296 03.3 55.8 
18 135 29.3 82 47.2 Nl8 45.7 98 30.3 Nl4 18.5 313 55.7 N O 58.4 311 05.9 N O 55.9 Arcturus 146 17.8 Nl9 16.8 
19 150 31.7 97 46.5 46.6 113 31.0 19.l 328 58.3 58.4 326 08.4 55.9 Atria 108 19.4 S68 59.5 
20 165 34.2 112 45.8 47.4 128 31.7 19.7 344 00.9 58.5 341 11.0 55.9 A\nOr 234 28.2 S59 27.3 
21 180 36.7 127 45.2 .. 48.2 143 32.3 .. 20.3 359 03.5 .. 58.5 356 13.6 . . 56.0 Bellatrix 278 58.6 N 6 19.8 
22 195 39.l 142 44.5 49.1 158 33.0 20.9 14 06.1 58.6 11 16.l 56.0 Betelgeuse 271 28.l N 7 24.l 
23 210 41.6 157 43.8 49.9 173 33.6 21.6 29 08.7 58.6 26 18.7 56.1 s: 225 44.0 172 43.2 Nl8 50.7 188 34.3 Nl4 22.2 44 11.3 N O 58.7 41 21.3 N O 56.l Canopus 264 07.4 S52 41.4 

240 46.5 187 42.5 51.6 203 35.0 22.8 59 13.9 58.7 56 23.8 56.1 Capella 281 11.1 N45 58.8 
02 255 49.0 202 41.8 52.4 218 35.6 23.4 74 16.5 58.8 71 26.4 56.2 Deneb 49 48.1 N45 12.5 
03 270 51.4 217 41.2 .. 53.2 233 36.3 .. 24.0 89 19.1 .. 58.8 86 29.0 . . 56.2 Denebola 182 58.4 Nl4 40.7 
04 285 53.9 232 40.5 54.1 248 36.9 24.6 104 21.7 58.9 101 31.6 58.2 Diphda 349 20.7 S18 05.5 
05 300 56.4 247 39.8 54.9 263 37.6 25.2 119 24.3 58.9 116 34.l 56.3 

06 315 58.8 262 39.1 Nl8 55.7 278 38.3 Nl4 25.8 134 26.9 N O 59.0 131 36.7 N O 56.3 Dubhe 194 21.3 N61 51.4 
07 331 01.3 277 38.5 56.5 293 38.9 26.4 149 29.5 59.0 146 39.3 56.4 Elnath 278 43.9 N28 35.5 
08 346 03.8 292 37.8 57.4 308 39.6 27.0 164 32.1 59.1 161 41.8 56.4 Eltanin 90 57.1 N51 29.3 

F 09 l 06.2 307 37.l .. 58.2 323 40.3 .. 27.7 179 34.7 .. 59.1 176 44.4 . . 56.4 Enif 34 11.2 N 9 47.2 
R 10 16 08.7 322 36.4 59.0 338 40.9 28.3 194 37.3 59.2 191 47.0 56.5 Fomalhaut 15 51.1 S29 43.3 
I 11 31 11.2 337 35.8 18 59.8 353 41.6 28.9 209 39.9 59.2 206 49.5 56.5 
0 12 46 13.6 352 35.1 Nl9 00.7 8 42.2 Nl4 29.5 224 42.5 N O 59.3 221 52.1 N O 56.5 Gacrux 172 27.8 S57 00.7 
A 13 61 16.1 7 34.4 01.5 23 42.9 30.l 239 45.1 59.3. 236 54.7 56.6 Gienah 176 17.3 S17 26.4 
y 14 76 18.5 22 33.7 02.3 38 43.6 30.7 254 47.7 59.4 251 57.2 56.6 Hadar 149 22.1 560 17.0 

15 91 21.0 37 33.1 .. 03.1 53 44.2 .. 31.3 269 50.3 .. 59.4 266 59.8 . . 56.7 Hamal 328 28.8 N23 22.2 
16 106 23.5 52 32.4 03.9 68 44.9 31.9 284 52.9 59.5 282 02.4 56.7 Kaua Auat. 84 16.0 S34 23.5 
17 121 25.9 67 31.7 04.8 83 45.5 32.5 299 55.5 59.5 297 05.0 56.7 
18 136 28.4 82 31.0 Nl 9 05.6 98 46.2 Nl4 33.l 314 58.l N O 59.6 312 07.5 N O 56.8 Kochab 137 17.9 N74 14.l 
19 151 30.9 97 30.4 06.4 113 46.9 33.7 330 00.7 59.6 327 10.1 56.8 Markab 14 02.9 Nl5 06.0 
20 166 33.3 112 29.7 07.2 128 47.5 34.3 345 03.3 59.7 342 12.7 56.8 Menkar 314 41.0 N 4 00.8 
21 181 35.8 127 29.0 .. 08.0 143 48.2 .. 34.9 0 05.9 .. 59.7 357 15.2 . . 56.9 Menkent 148 36.l S36 16.7 
22 196 38.3 142 28.3 08.8 158 48.8 35.6 15 08.5 59.8 12 17.8 56.9 Miaplacidus 221 44.9 S69 38.7 
23 211 40.7 157 27.6 09.7 173 49.5 36.2 30 11.1 59.8 27 20.4 57.0 9: 226 43.2 172 27.0 Nl9 10.5 188 50.2 Nl4 36.8 45 13.7 N O 59.9 42 22.9 N O 57.0 Mirfak 309 16.0 N49 47.6 

241 45.7 187 26.3 11.3 203 50.8 37.4 60 16.2 0 59.9 57 25.5 57.0 Nunki 76 28.4 S26 19.2 
02 256 48.l 202 25.6 12.l 218 51.5 38.0 75 18.8 l 00.0 72 28.1 57.1 Peacock 53 57.6 S56 47.5 
03 271 50.6 217 24.9 .. 12.9 233 52.1 .. 38.6 90 21.4 .. 00.0 87 30.6 . . 57.1 Pollux 243 57.8 N28 04.4 
04 286 53.0 232 24.2 13.7 248 52.8 39.2 105 24.0 00.1 102 33.2 57.1 Procyon 245 25.5 N 5 16.3 
05 301 55.5 2~7 23.5 14.5 263 53.5 39.8 120 26.6 00.l 117 35.8 57.2 

06 316 58.0 262 22.9 Nl9 15.3 278 54.1 Nl4 40.4 135 29.2 N 1 00.1 132 38.3 N O 57.2 Raaolhague 96 28.9 Nl2 34.3 
07 332 00.4 277 22.2 16.l 293 54.8 41.0 150 31.8 00.2 147 40.9 57.2 Regulus 208 09.5 Nl2 03.6 

s 08 347 02.9 292 21.5 16.9 308 55.4 41.6 165 34.4 00.2 162 43.5 57.3 Rigel 281 35.9 S 8 13.6 
A 09 2 05.4 307 20.8 .. 17.7 323 56.1 .. 42.2 180 37.0 .. 00.3 177 46.0 . . 57.3 Rigil Kent. 140 24.6 560 45.4 
T 10 17 07.8 322 20.l 18.5 338 56.7 42.8 195 39.6 00.3 192 48.6 57.4 Sabik 102 40.4 S15 42.l 
u 11 32 10.3 337 19.4 19.3 353 57.4 43.4 210 42.2 00.4 207 51.2 57.4 

R 12 47 12.8 352 18.7 Nl9 20.1 8 58.l Nl4 44.0 225 44.8 N 1 00.4 222 53.7 N O 57.4 Schedar 350 09.0 N56 25.8 
0 13 62 15.2 7 18.1 20.9 23 58.7 44.6 240 47.4 00.5 237 56.3 57.5 Shaula 96 54.9 S37 05.3 
A 14 77 17.7 22 17.4 21.7 38 59.4 45.2 255 50.0 00.5 252 58.9 57.5 Sirius 258 55.6 S16 41.7 
y 15 92 20.1 37 16.7 .. 22.5 54 00.0 .. 45.8 270 52.6 . . 00.6 268 01.4 .. 57.5 Spica 158 56.8 S11 03.9 

16 107 22.6 52 16.0 23.3 69 00.7 46.4 285 55.1 00.6 283 04.0 57.6 Suhail 223 10.5 S-43 21.7 
17 122 25.l 67 15.3 24.l 84 01.4 47.0 300 57.7 00.6 298 06.5 57.6 

18 137 27.5 82 14.6 Nl9 24.9 99 02.0 Nl4 47.6 316 00.3 N l 00.7 313 09.1 N O 57.6 Vega 80 55.3 N38 45.8 
19 152 30.0 97 13.9 25.7 114 02.7 48.2 331 02.9 00.7 328 11.7 57.7 Zuben'ubi 137 32.2 S15 57.9 
20 167 32.5 112 13.2 26.5 129 03.3 48.8 346 05.5 00.8 343 14.2 57.7 S.HA Mer. PaH. 
21 182 34.9 127 12.5 .. 27.3 144 04.0 .. 49.4 1 08.l .. 00.8 358 16.8 .. 57.7 . ' h .. 
22 197 37.4 142 11.9 28.l ~:;9 04.7 50.0 16 10.7 00.9 13 19.4 57.8 Venus 306 59.l 12 30 
23 212 39.9 157 11.2 28.9 174 05.3 50.6 31 13.3 00.9 28 21.9 57.8 Mara 322 50.3 11 25 

h .. Jupiter 178 27.2 21 00 
~,. Poss. 8 55.6 V -0.7 d 0.8 V 0.7 d 0.6 V 2.6 d 0.0 V 2.6 d 0.0 Saturn 175 37.2 21 11 
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Twilight 
SUN MOON lat. 

Moonrise 
Naut. Civil Sunris& 7 8 9 10 

G.M.T.I--G-.H-A ___ De_c.--lr--G-.-H-A--V---0.-c-. --d--H-.P-. +--.+-.;..;h="-m-r-..;:.h~'--m+--h--m+--h-'---m-r--h---m-r--h-'---m....--h;;;.;;..m_ 

N 72 /Ill Ill/ 00 28 D 06 23 
07 44 
08 23 
08 49 
09 10 
09 26 
09 40 
09 52 
10 02 
10 11 
10 19 
10 26 
10 41 

d h 

7 00 180 52.0 Nl6 43.6 
01 195 52.1 44.3 
02 210 52.1 45.0 
03 225 52.2 · · 45.7 
04 240 52.2 46.4 
05 255 52.2 47.l 
06 270 52.3 Nl6 47.8 
07 S 52.3 48.5 

T 08' _JO 52.4 49.2 
H ()".;. 315 52.4 · • 49.9 
U 10 330 52.4 50.6 
R 11 345 52.5 51.2 
S 12 0 52.5 Nl6 51.9 
D 13 15 52.6 52.6 
A 14 30 52.6 53.3 
v lS 45 52.6 • · 54.0 

16 60 52.7 54.7 
17 75 52.7 55.4 
18 90 52.8 Nl6 56.1 
19 105 52.8 56.7 
20 120 52.8 57.4 
21 135 52.9 · • 58.l 
22 150 52.9 58.8 
23 165 52.9 16 59.5 

8 00 180 53.0 Nl7 00.2 
01 195 53.0 00.8 
02 210 53.1 01.5 
03 225 53.1 • · 02.2 
04 240 53.1 02.9 
OS 255 53.2 03.6 
06 270 53.2 Nl7 04.2 
07 285 53.2 04.9 
08 300 53.3 05.6 

F 09 315 53.3 · · 06.3 
R 10 330 53.3 07.0 
I 11 345 53.4 07.6 
D 12 0 53.4 Nl7 08.3 
A 13 15 53.5 09.0 
Y 14 30 53.5 09.7 

15 45 53.5 • · 10.3 
16 60 53.6 11.0 
17 75 53.6 11.7 
18 90 53.6 N17 12.4 
19 105 53.7 13.0 
20 120 53.7 13.7 
21 135 53.7 • · 14.4 
22 150 53.7 15.0 
23 165 53.8 15.7 

9 00 180 53.8 N17 16.4 
01 195 53.8 17.1 
02 210 53.9 17.7 
03 225 53.9 • • 18.4 
04 240 53.9 19.1 
OS 255 54.0 19.7 
06 270 54.0 Nl7 20.4 
07 285 54.0 21.l 

S 08 300 54.l 21.7 
A 09 315 54.1 • · 22.4 
T 10 330 54.1 23.l 
U 11 345 54.l 23.7 
R 12 0 54.2 Nl7 24.4 
D 13 15 54.2 25.l 
A 14 30 54.2 25.7 
Y lS 45 54.3 · • 26.4 

16 60 54.3 27 .0 
17 75 54.3 27.7 
18 90 54.3 Nl7 28.4 
19 105 54.4 29.0 
20 120 54.4 29.7 
21 135 54.4 · • 30.J 
22 150 54,4 31.0 
23 165 54.5 n.1 

s.o. 15.9 d 0.1 

138 48.9 4.6 N20 13.6 
153 12.5 4.7 20 17 .l 
167 36.2 4.6 20 20.4 
181 59.8 4.7 20 23.5 
196 23.5 4.7 20 26.6 
210 47.2 4.8 20 29.4 
225 11.0 4.7 N20 32.2 
239 34.7 4.8 20 34.7 
253 58.5 4.8 20 37.2 
268 22.3 4.8 20 39.5 
282 46.1 4.9 20 41.6 
297 10.0 4.9 20 43.6 

311 33.9 4.9 N20 45.5 
325 57.8 5.0 20 47.2 
340 21.8 5.0 20 48.7 
354 45.8 5.0 20 50.1 

9 09.8 5.1 20 51.4 
23 33.9 5.1 20 52.5 
37 58.0 5.2 N20 53.5 
52 22.2 5.2 20 54.4 
66 46.4 5.3 20 55.l 
81 10.7 5.3 20 55.6 
95 35.0 5.3 20 56.0 

109 59.3 5.4 20 56.3 
124 23.7 5.5 N20 56.4 
138 48.2 5.5 20 56.4 
153 12.7 5.5 20 56.3 
167 37.2 5.6 20 56.0 
182 01.8 5.7 20 55.6 
196 26.5 5.7 20 55.0 
210 51.2 5.8 N20 54.3 
22!1 16.0 5.9 20 53.5 
239 40.9 5.9 20 52.5 
254 05.8 5.9 20 51.4 
268 30.7 6.0 20 50.l 
282 55.7 6.1 20 48.8 
297 20.8 6.2 N20 47.3 
311 46.0 6.2 20 45.6 
326 11.2 6.3 20 43.8 
340 36.5 6.4 20 41.9 
355 01.9 6.4 20 39.9 

9 27.3 6.5 20 37.7 
23 52.8 6.5 N20 35.4 
38 18.3 6.7 20 33.0 
52 44.0 6.7 20 30.5 
67 09.7 6.8 20 27.8 
81 35.5 6.8 20 25.0 
96 01.3 7.0 20 22.1 

110 27.3 7.0 N20 19.l 
124 53.3 7.1 20 15.9 
139 19.4 7.1 20 12.6 
153 45.5 7.3 20 09.2 
168 11.8 7.3 20 05.7 
182 38.1 7.4 20 02.1 
197 04.5 7.5 Nl9 58.3 
211 31.0 7.5 19 54.4 
225 57.5 7.7 19 50.5 
240 24.2 7.7 19 46.4 
254 50.9 7.8 19 42.1 
269 17.7 7.9 19 37.8 
283 44.6 7.9 Nl9 33.4 
298 11.5 8.1 19 28.8 
312 38;6 8.1 19 24.2 
327 05.7 8.2 19 19.4 
341 32.9 8.3 19 14.6 
356 00.2 8.4 19 09.6 

10 27.6 8.5 Nl9 04.5 
24 55.l 8.5 18 59.3 
39 22.6 8.7 18 54.1 
SJ 50.3 8.7 18 48.7 
68 18.0 8.8 18 0.2 
82 45.8 8.9 18 37.6 

S.D. 16.3 16.0 

3.5 60.2 
3.3 60.2 
3.1 60.l 
3.1 60.l 
2.8 60.l 
2.8 60.0 
2.5 60.0 
2.5 60.0 
2.3 59.9 
2.1 59.9 
2.0 59.9 
1.9 59.8 
1.7 59.8 
1.5 59.8 
1.4 59.7 
1.3 59.7 
1.1 59.6 
1.0 59.6 
0.9 59.6 
0.7 59.5 
0.5 59.5 
0.4 59.5 
0.3 59.4 
0.1 59.4 
0.0 59.4 
0.1 59.3 
0.3 59.3 
0.4 59.2 
0.6 59.2 
0.7 59.2 

N 70 //// //// 01 47 D 
68 /Ill /Ill 02 24 04 30 
66 //// 01 05 02 50 05 12 
64 Ill/ 01 51 03 10 05 40 
62 //// 02 21 03 26 06 02 
60 00 57 02 42 03 40 06 20 

N 58 01 40 03 00 03 51 06 35 
56 02 07 03 14 04 01 06 47 
.54 02 27 03 27 04 10 06 59 
52 02 44 03 37 04 18 07 08 
50 02 58 03 47 04 25 07 17 
45 03 25 04 07 04 40 07 36 

N 40 03 45 04 22 04 52 07 51 
35 04 02 04 35 05 02 08 04 
30 04 15 04 46 05 12 08 15 
20 04 36 05 04 05 27 08 35 

N 10 04 53 05 18 05 40 08 52 
0 05 06 05 31 05 53 09 07 

S 10 05 18 05 43 06 05 09 23 
20 05 29 05 55 06 18 09 40 
30 05 40 06 08 06 33 10 00 
35 05 45 06 15 06 42 10 12 
40 05 50 06 23 06 52 10 25 
45 05 56 06 32 07 03 10 40 

S 50 06 03 06 42 07 17 11 00 
S2 06 06 06 46 07 23 11 09 
.54 06 09 06 51 07 30 11 19 
56 06 12 06 57 07 38 11 31 
58 06 15 07 03 07 47 11 44 

S 60 06 19 07 10 07 57 12 00 

D 

D 
05 16 
06 03 
06 34 
06 57 
07 16 
07 31 
07 44 
07 56 
08 06 
08 15 
08 34 
08 50 
09 03 
09 14 
09 34 
09 51 
10 07 
10 23 
10 40 
11 00 
11 11 
11 24 
11 40 
11 59 
12 08 
12 19 
12 30 
12 43 
12 59 

CJ 

05 16 
06 42 
07 20 
07 47 
08 07 
08 24 
08 38 
08 50 
09 01 
09 10 
09 19 
09 37 
09 51 
10 03 
10 14 
10 33 
10 49 
11 04 

11 18 
11 34 
11 53 
12 03 
12 16 
12 30 
12 48 
12 56 
13 05 
13 15 
13 27 
13 41 

10 54 
11 04 
11 14 
11 30 
11 44 
11 57 

12 10 
12 24 
12 39 
12 49 
12 59 
13 11 
13 26 
13 33 
13 41 
13 49 
13 59 
14 10 

0.8 59.11---+---+--T-w,-'·li-g-ht-~----'--Moo-.1.n-•-•t _ __,_ __ _ 

1.0 59.1 Lot. Sunset 
1.1 59.0 1--+---+-..;;C;.:.iv;.:.il;,._,._.;.;N..;;a.;.;ut.;.;. +--7'----r--'8'---..--'9'---..--'l;;,.;O_ 
1.3 59.0 
l.3 59.0 • h m h m h m h m 

1.5 58.9 N 72 D D D D 

1.7 58.9 N 70 22 12 //// //// D 
1.8 58.8 68 21 32 //// //// 01 08 
1.9 58.8 66 21 05 22 57 Ill/ 00 27 
2.0 58.8 64 20 45 22 06 Ill/ 25 10 
2.2 58.7 62 20 28 21 36 /Ill 24 46 
2.3 58.7 60 20 15 21 13 23 04 24 28 
2.4 58.7 N 58 20 03 20 55 22 17 24 12 
2.5 58.6 56 19 53 20 40 21 49 23 59 
2.7 58.6 54 19 44 20 28 21 28 23 48 
2.8 58.5 52 19 36 20 17 21 11 23 38 
2.9 58.5 50 19 29 20 07 20 57 23 29 
3.0 58.5 45 19 14 19 47 20 29 23 09 

3.2 58.4 N 40 19 01 19 31 20 08 22 54 
3.3 58.4 35 18 51 19 19 19 52 22 41 
3.4 58.3 30 18 42 19 08 19 38 22 29 
3.5 58.3 20 18 26 18 49 19 17 22 09 
3.6 58.3 N 10 18 12 18 35 19 00 21 52 
3.8 58.2 0 18 00 18 22 18 47 21 36 
3.9 58.2 S 10 17 47 18 09 18 35 21 20 
3.9 58.l 20 17 34 17 57 18 24 21 03 
4.1 58.1 30 17 19 17 44 18 13 20 43 
4.3 58.1 35 17 11 17 37 18 08 20 31 
4.3 58.0 40 17 01 17 30 18 02 20 18 
4.4 58.0 45 16 SO 17 21 17 56 20 02 

h m 

D 

D 
02 28 
01 40 
01 10 
00 46 
00 28 
00 12 
24 52 
24 41 
24 31 
24 23 
24 04 
23 49 
23 37 
23 26 
23 07 
22 50 
22 34 
22 19 
22 02 
21 43 
21 31 
21 18 
21 03 

h m 

D 

04 28 
03 02 
02 24 
01 57 
01 36 
01 18 
01 04 
00 52 
00 41 
00 31 
00 23 
00 04 

24 37 
24 25 
24 16 
23 58 
23 44 
23 29 
23 15 
23 00 
22 43 
22 33 
22 21 
22 07 

4.6 57.9 S 50 16 36 17 11 17 49 19 43 20 44 21 50 
4.6 57.9 52 16 29 17 06 17 47 19 33 20 35 21 42 
4.8 57.9 .54 16 22 17 01 17 44 19 23 20 25 21 33 
4.8 57.8 56 16 14 16 55 17 40 19 12 20 14 21 23 
s.o 57.8 58 16 OS 16 49 17 37 18 58 20 01 21 12 
5.1 57.7 S 60 15 55 16 42 17 33 18 42 19 45 20 59 

h m 

05 15 

03 53 
03 14 
02 46 
02 25 
02 08 
01 54 
01 42 
01 31 
01 22 
01 14 
01 06 
00 50 
00 37 
00 25 
00 16 
24 45 
24 33 
24 21 
24 09 
23 56 
23 42 
23 33 
23 24 
23 12 
22 58 
22 52 
22 44 
22 36 
22 27 
22 17 
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MAY l 0, 11, 12 (SUN., MON., TUES.) 

ARIES VENUS -3.4 MARS +l.5 JUPITER -1.9 SATURN +0.9 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.HA Dec. Nome S.HA Dec. 
d h . ' . ' 0 ' 0 ' 0 ' . . ' . 0 . . 

1000 227 42.3 172 10.5 Nl9 29.7 189 06.0 Nl4 51.2 46 15.9 N 1 01.0 43 24.5 N 0 57.9 Acamor 315 37.4 S40 22.9 
01 242 44.8 187 09.8 30.5 204 06.6 51.8 61 18.5 01.0 58 27.1 57.9 Achernar 335 45.5 S57 19.9 
02 257 47.3 202 09.1 31.3 219 07.3 52.4 76 21.0 01.0 73 29.6 57.9 Acrux 173 36.2 562 59.9 
03 272 49.7 217 08.4 .. 32.1 234 07.9 .. 53.0 91 23.6 .. 01.1 88 32.2 .. 58.0 Adhara 255 32.0 S28 57.0 
04 287 52.2 232 07.7 32.8 249 08.6 53.6 106 26.2 01.1 103 34.8 58.0 Aldebaran 291 17.8 Nl6 28.2 
05 302 54.6 247 07.0 33.6 264 09.3 54.2 121 28.8 01.2 118 37.3 58.0 
06 317 57.1 262 06.3 Nl 9 34.4 279 09.9 Nl4 54.8 136 31.4 N 1 01.2 133 39.9 N 0 58.1 Alioth 166 41.7 N56 03.9 
07 332 59.6 277 05.6 35.2 294 10.6 55.4 151 34.0 01.3 148 42.4 58.1 Alkaid 153 17.7 N49 24.5 
08 348 02.0 292 04.9 36.0 309 11.2 56.0 166 36.6 01.3 163 45.0 58.1 Al No'ir 28 14.5 S47 03.0 

s 09 3 04.5 307 04.2 .. 36.8 324 11.9 .. 56.6 181 39.2 . . 01.4 178 47.6 .. 58.2 Alnilam 276 11.5 S 1 13.0 
u 10 18 07.0 322 03.5 37.5 339 12.5 57.2 196 41.7 01.4 193 50.1 58.2 Alphard 218 20.2 S 8 34.7 
N 11 33 09.4 337 02.8 38.3 354 13.2 57.8 211 44.3 01.4 208 52.7 58.2 
D 12 48 11.9 352 02.1 Nl9 39.1 9 13.9 Nl4 58.4 226 46.9 N 1 01.5 223 55.3 N 0 58.3 Alphecca 126 31.4 N26 46.7 
A 13 63 14.4 7 01.4 39.9 24 14.5 59.0 241 49.5 01.5 238 57.8 58.3 Alpheratz 358 09.1 N28 59.0 
y 14 78 16.8 22 00.7 40.7 39 15.2 14 59.6 256 52.1 01.6 254 00.4 58.3 Altair 62 32.0 N 8 49.0 

15 93 19.3 37 00.0 .. 41.4 54 15.8 15 00.2 271 54.7 .. 01.6 269 02.9 .. 58.4 Ankoo 353 40.1 S42 24.4 
16 108 21.8 51 59.3 42.2 69 16.5 00.8 286 57.3 01.7 284 05.5 58.4 Antares 112 56.0 S26 23.4 
17 123 24.2 66 58.6 43.0 84 17.1 01.4 301 59.8 01.7 299 08.1 58.4 
18 138 26.7 81 57.9 Nl9 43.8 99 17 .8 Nl5 02.0 317 02.4 N 1 01.7 314 10.6 N 0 58.5 Arcturus 146 17.8 Nl9 16.8 
19 153 29.l 96 57.2 44.5 114 18.5 02.6 332 05.0 01.8 329 13.2 58.5 Atria 108 19.3 568 59.5 
20 168 31.6 111 56.5 45.3 129 19.l 03.1 347 07.6 01.8 344 15.7 58.5 Avior 234 28.2 S59 27.3 
21 183 34.l 126 55.8 .. 46.1 144 19.8 .. 03.7 2 10.2 .. 01.9 359 18.3 .. 58.6 Bellatrix 278 58.6 N 6 19.9 
22 198 36.5 141 55.1 46.9 159 20.4 04.3 17 12.8 01.9 14 20.9 58.6 Betelgeuse 271 28.1 N 7 24.1 
23 213 39.0 156 54.4 47.6 174 21.1 04.9 32 15.3 01.9 29 23.4 58.6 

11: 
228 41.5 171 53.7 Nl9 48.4 189 21.7 Nl5 05.5 47 17.9 N 1 02.0 44 26.0 N O 58.7 Canopus 264 07.4 S52 41.4 
243 43.9 186 53.0 49.2 204 22.4 06.1 62 20.5 02.0 59 28.6 58.7 Capello 281 11.1 N45 58.8 

02 258 46.4 201 52.3 49.9 219 23.0 06.7 77 23.1 02.1 74 31.1 58.7 Deneb 49 48.1 N45 12.5 
03 273 48.9 216 51.6 .. 50.7 234 23.7 .. 07.3 92 25.7 .. 02.1 89 33.7 . . 58.8 Denebola 182 58.4 Nl4 40.7 
04 288 51.3 231 50.9 51.5 249 24.4 07.9 107 28.3 02.2 104 36.2 58.8 Oiphdo 349 20.7 S18 05.5 
05 303 53.8 246 50.2 52.2 264 25.0 08.5 122 30.8 02.2 119 38.8 58.8 
06 318 56.2 261 49.5 Nl9 53.0 279 25.7 Nl5 09.1 137 33.4 N 1 02.2 134 41.4 N 0 58.9 Dubhe 194 21.4 N61 51.4 
07 333 58.7 276 48.8 53.7 294 26.3 09.7 152 36.0 02.3 149 43.9 58.9 Elnath 278 43.9 N28 35.5 
08 349 01.2 291 48.1 54.5 309 27.0 10.2 167 38.6 02.3 164 46.5 58.9 Eltanin 90 57.1 N51 29.3 

M 09 4 03.6 306 47.4 .. 55.3 324 27.6 .. 10.8 182 41.2 .. 02.4 179 49.0 . . 59.0 Enif 34 11.2 N 9 47.2 
0 10 19 06.1 321 46.6 56.0 339 28.3 11.4 197 43.7 02.4 194 51.6 59.0 Fomalhaut 15 51.1 S29 43.3 
N 11 34 08.6 336 45.9 56.8 354 28.9 12.0 212 46.3 02.4 209 54.1 59.0 
D 12 49 11.0 351 45.2 Nl9 57.5 9 29.6 Nl5 12.6 227 48.9 N 1 02.5 224 56.7 N 0 59.1 Gacrux 172 27.8 S57 00.7 
A 13 64 13.5 6 44.5 58.3 24 30.3 13.2 242 51.5 02.5 239 59.3 59.l Gienah 176 17.3 S17 26.4 
y 14 79 16.0 21 43.8 59.1 39 30.9 13.8 257 54.1 02.6 255 01.8 59.1 Hodor 149 22.1 560 17.0 

15 94 18.4 36 43.1 19 59.8 54 31.6 .. 14.4 272 56.6 .. 02.6 278 04.4 .. 59.2 Hamal 328 28.8 N23 22.2 
16 109 20.9 51 42.4 20 00.6 69 32.2 15.0 287 59.2 02.6 2115 96.9 59.2 Kaus Aust. 84 16.0 S34 23.5 
17 124 23.4 66 41.7 01.3 84 32.9 15.6 303 01.8 02.7 300 89.5 59.2 
18 139 25.8 81 41.0 N20 02.1 99 33.5 Nl5 16.l 318 04.4 N 1 02.7 315 12.1 N 0 59.3 Kochab 137 17.9 N74 14.1 
19 154 28.3 96 40.2 02.8 114 34.2 16.7 333 07.0 02.8 330 14.6 59.3 Markab 14 02.9 Nl5 06.0 
20 169 30.7 111 39.5 03.6 129 34.8 17.3 348 09.5 02.8 3-45 17.2 59.3 Menkar 314 41.0 N 4 00.8 
21 184 33.2 126 38.8 .. 04.3 144 35.5 .. 17.9 3 12.1 .. 02.8 0 19.7 .. 59.4 Menkent 148 36.1 S36 16.7 
22 199 35.7 141 38.l 05.1 159 36.1 18.5 18 14.7 02.9 U 22.3 59.4 Miaplacidus 221 44.9 569 38.7 
23 214 38.l 156 37.4 05.8 174 36.8 19.1 33 17.3 02.9 30 24.8 59.4 

12: 
229 40.6 171 36.7 N20 06.6 189 37.5 Nl5 19.7 48 19.8 N 1 02.9 45 27.4 ft 0 59.5 Mirfak 309 16.0 N49 47.6 
244 43.1 186 36.0 07.3 204 38.1 20.2 63 22.4 03.0 '8 JI.O 59.5 Nwnki 76 28.4 S26 19.2 

02 259 45.5 201 35.2 08.0 219 38.8 20.8 78 25.0 03.0 75 )2.5 59.5 Peacock 53 57.6 S56 47.5 
03 274 48.0 216 34.5 .. 08.8 234 39.4 .. 21.4 93 27.6 .. 03.l 90 35.1 .. 59.6 Pollux 243 57.8 N28 04.4 
04 289 50.5 231 33.8 09.5 249 40.1 22.0 108 30.1 03.1 105 37.6 59.6 Procyon 245 25.5 N 5 16.3 
05 304 52.9 246 33.l 10.3 264 40.7 22.6 123 32.7 03.l 120 40.2 59.6 
06 319 55.4 261 32.4 N20 11.0 279 41.4 Nl5 23.2 138 35.3 N 1 03.2 135 42.7 N 0 59.6 Rasalhague 96 28.9 Nl2 34.3 
07 334 57.9 276 31.7 11.8 294 42.0 23.8 153 37.9 83.2 150 45.3 59.7 Regulus 208 09.5 Nl2 03.6 

T 
08 350 00.3 291 30.9 12.5 309 42.7 24.3 168 40.4 03.3 165 47.9 59.7 Rigel 281 35.9 S 8 13.6 
09 5 02.8 306 30.2 .. 13.2 324 43.3 .. 24.9 183 43.0 .. 03.3 118 59.4 . . 59.7 Rigil Kent. 140 24.6 560 45.5 u 10 20 05.2 321 29.5 14.0 339 44.0 25.5 198 45.6 03.3 195 !13.0 59.8 Sabik 102 40.3 S15 42.1 

E 11 35 07.7 336 28.8 14.7 354 44.6 26.1 213 48.2 03.4 210 55.5 59.8 s 
12 50 10.2 351 28.1 N20 15.4 9 45.3 Nl5 26.7 228 50.7 N 1 03.4 225 58.1 N 0 59.8 Schedar 350 08.9 N56 25.8 D 

A 13 65 12.6 6 27.3 16.2 24 46.0 27.3 243 53.3 03.4 2◄1 00.6 59.9 Shaula 96 54.8 S37 05.4 
y 14 80 15.1 21 26.6 16.9 39 46.6 27.8 258 55.9 03.5 256 83.2 59.9 Sirius 258 55.6 S16 41.6 

15 95 17.6 36 25.9 .. 17.6 54 47.3 .. 28.4 273 58.4 .. 03.5 Z71 05.7 0 59.9 Spica 158 56.8 S11 03.9 
16 110 20.0 51 25.2 18.4 69 47.9 29.0 289 01.0 03.5 2'86 81.3 1 00.0 Suhoil 223 10.5 $43 21.7 
17 125 22.5 66 24.4 19.1 84 48.6 29.6 304 03.6 03.f, 301 10.9 00.0 
18 140 25.0 81 23.7 N20 19.8 99 49.2 Nl5 30.2 319 06.2 N 1 03.6 316 13.4 N 1 00.0 Vega 80 55.3 N38 45.8 
19 155 27.4 96 23.0 20.6 114 49.9 30.7 334 08.7 03.7 331 16.0 00.l Zuben'ubi 137 32.2 S15 57.9 
20 170 29.9 111 22.3 21.3 129 50.5 31.3 349 11.3 03.7 346 18.5 00.l S.H.A. Me,. PoH 
21 185 32.4 126 21.5 .. 22.0 144 51.2 .. 31.9 4 13.9 .. 03.7 1 21.1 .. 00.1 . . h .. 
22 200 34.8 141 20.8 22.7 :~9 51.8 32.5 19 16.4 03.8 16 23.6 00.l Venu1 303 12.2 12 33 
23 215 37.3 156 20.1 23.5 174 52.5 33.1 34 19.0 03.8 31 26.2 00.2 Mars 320 40.3 11 22 

h m Jupiter 178 36.5 20 47 
Mer. Poss. 8 43.8 V -0.7 d 0.8 V 0.7 d 0.6 V 2.6 d 0.0 V 2.6 d 0.0 Saturn 175 44.5 20 59 



MAY l 0, 11, 12 (SUN., MON., TUES.) 97 

Twilight Moonrise 
SUN MOON Lat. 

Naut. Civil 
Sunrise 10 11 12 13 

G.M.T. 
d h h h h G.H.A. Dec. G.H.A. V Dec. H.P. . h m h m m h m m m m 

d h . ' . ' . ' ' . , , 
' 

N 72 D Cl D 06 23 09 08 11 08 12 56 

10: 180 54.5 Nl7 32.3 97 13.7 9.0 Nl8 31.9 5.7 57.5 N 70 /Ill /Ill 01 24 07 44 09 40 11 26 13 05 
195 54.5 33.0 111 41.7 9.0 18 26.2 5.9 57.4 68 Ill/ Ill/ 02 09 08 23 10 04 11 40 13 13 

02 210 54.5 33.6 126 09.7 9.2 18 20.3 6.0 57.4 66 I/If 00 27 02 39 08 49 10 22 11 52 13 19 
03 225 54.6 .. 34.3 140 37.9 9.2 18 14.3 6.0 57.4 64 I/II 01 35 03 00 09 10 10 36 12 01 13 24 
04 240 54.6 35.0 155 06.1 9.3 18 08.3 6.2 57.3 62 I/II 02 08 03 18 09 26 10 48 12 09 13 29 
05 255 54.6 35.6 169 34.4 9.4 18 02.l 6.2 57.3 60 00 24 02 33 03 32 09 40 10 58 12 16 13 33 

06 270 54.6 N17 36.3 184 02.8 9.5 Nl7 55.9 6.3 57.3 N 58 01 25 02 51 03 45 09 52 11 07 12 22 13 36 
07 285 54.7 36.9 198 31.3 9.6 17 49.6 6.5 57.2 56 01 56 03 07 03 55 10 02 11 15 12 28 13 39 
00 300 54.7 37.6 212 59.9 9.6 17 43.1 6.5 57.2 54 02 18 03 20 04 04 10 11 11 22 12 33 13 42 

s ()<; :n5 54.7 .. 38.2 227 28.5 9.8 17 36.6 6.6 57.l 52 02 36 03 32 04 13 10 19 11 28 12 37 13 44 
u 10 330 54.7 38.9 241 57.3 9.8 17 30.0 6.7 57.l 50 02 51 03 42 04 20 10 26 11 34 12 41 13 47 
N 11 345 54.8 39.5 256 26.l 9.9 17 23.3 6.7 57.1 45 03 20 04 02 04 36 10 41 11 46 12 50 13 52 

0 12 0 54.8 Nl7 40.2 270 55.0 10.0 Nl7 16.6 6.9 57.0 N 40 03 41 04 19 04 49 10 54 11 56 12 57 13 56 
A 13 15 54.8 40.8 285 24.0 10.1 17 09.7 6.9 57.0 35 03 58 04 32 05 00 11 04 12 04 13 03 13 59 
y 14 30 54.8 41.5 299 53.l 10.2 17 02.8 7.0 57.0 30 04 12 04 43 05 09 11 14 12 12 13 08 14 02 

15 45 54.9 .. 42.l 314 22.3 10.2 16 55.8 7.1 56.9 20 04 34 05 02 05 26 11 30 12 25 13 17 14 08 
16 60 54.9 42.8 328 51.5 10.3 16 48.7 7.2 56.9 N 10 04 52 05 18 05 40 ll 44 12 36 13 25 14 13 
17 75 54.9 43.4 343 20.8 10.5 16 41.5 7.2 56.9 0 05 06 05 31 05 53 11 57 12 46 13 33 14 17 

18 90 54.9 Nl7 44.1 357 50.3 10.5 Nl6 34.3 7.4 56.8 S 10 05 18 05 44 06 06 12 10 12 57 13 41 14 22 
19 105 54.9 44.7 12 19.8 10.5 16 26.9 7.4 56.8 20 05 30 05 56 06 20 12 24 13 08 13 49 14 26 
20 120 55.0 45.4 26 49.3 10.7 16 19.5 7.5 56.7 30 05 41 06 10 06 35 12 39 13 21 13 58 14 32 
21 135 55.0 .. 46.0 41 19.0 10.7 16 12.0 7.5 56.7 35 05 47 06 17 06 44 12 49 13 28 14 03 14 35 
22 150 55.0 46.7 55 48.7 10.9 16 04.5 7.7 56.7 40 05 53 06 26 06 54 12 59 13 36 14 09 14 38 
23 165 55.0 47.3 70 18.6 10.9 15 56.8 7.7 56.6 45 05 59 06 35 07 06 13 11 13 46 14 16 14 42 

11: 180 55.0 N17 48.0 84 48.5 11.0 Nl5 49.1 7.7 56.6 s so 06 06 06 46 07 21 13 26 13 58 14 24 14 47 
195 55.1 48.6 99 18.5 11.0 15 41.4 7.9 56.6 52 06 10 06 51 07 28 13 33 14 03 14 28 14 49 

02 210 55.l 49.3 113 48.5 11.2 15 33.5 7.9 56.5 54 06 13 06 56 07 35 13 41 14 09 14 32 14 52 
03 225 55.l .. 49.9 128 18.7 11.2 15 25.6 8.0 56.5 56 06 16 07 02 07_44 13 49 14 16 14 37 14 54 
04 240 55.1 50.5 142 48.9 11.3 15 17.6 8.0 56.5 58 06 20 07 08 07 53 13 59 14 23 14 42 14 57 
05 255 55.l 51.2 157 19.2 11.4 15 09.6 8.1 56.4 S 60 06 24 07 16 08 04 14 10 14 31 14 47 15 01 

06 270 55.2 N17 51.8 171 49.6 11.5 Nl5 01.5 8.2 56.4 Twilight Moonset 
07 285 55.2 52.5 186 20.1 11.5 14 53.3 8.3 56.4 Lat. Sunset 
08 300 55.2 53.l 200 50.6 11.6 14 45.0 8.3 56.3 Civil Nout. 10 11 12 13 

M 09 315 55.2 .. 53.8 215 21.2 11.7 14 36.7 8.4 56.3 
0 10 330 55.2 54.4 229 51.9 11.8 14 28.3 1.4 56.3 . h m h m h m h m h m h m h m 

N 11 345 55.2 55.0 244 22.7 11.8 14 19.9 8.5 56.2 N 72 D D D 05 15 04 15 03 53 03 38 
0 12 0 55.3 Nl7 55.7 258 53.5 11.9 Nl4 11.4 8.5 56.2 N 70 22 36 /ff/ Ill/ 03 53 03 42 03 34 03 27 
A 13 15 55.3 56.3 273 24.4 12.0 14 02.9 8.7 56.2 68 21 48 Ill/ Ill/ 03 14 03 17 03 18 03 17 
y 14 30 55.3 57.0 287 55.4 12.l 13 54.2 8.6 56.l 66 21 17 Ifft Ill/ 02 46 02 58 03 05 03 10 

15 45 55.3 .. 57.6 302 26.5 12. l 13 45.6 8.7 56.l 64 20 55 22 23 I/II 02 25 02 43 02 55 03 03 
16 60 55.3 58.2 316 57.6 12.2 13 36.9 8.11 56.l 62 20 37 21 48 /Ill 02 08 02 30 02 46 02 58 
17 75 55.3 58.9 331 28.8 12.3 13 28.1 8.9 56.l 60 20 22 21 23 Ill/ 01 54 02 19 02 38 02 53 

18 90 55.4 Nl7 59.5 346 00.l 12.4 N13 19.2 8.9 56.0 N58 20 10. 21 03 22 32 01 42 02 10 02 31 02 48 
19 105 55.4 18 00.l 0 31.5 12.4 13 10.3 8.9 56.0 56 19 59 20 47 22 00 01 31 02 01 02 25 02 44 
20 120 55.4 00.8 15 02.9 12.5 13 01.4 9.0 56.0 54 19 49 20 34 21 37 01 22 01 54 02 19 02 41 
21 135 55.4 .. 01.4 29 34.4 12.6 12 52.4 9.0 55.9 52 19 41 20 22 21 18 01 14 01 47 02 14 02 37 
22 150 55.4 02.l 44 06.0 12.6 12 43.4 9.1 55.9 50 19 33 20 12 21 03 01 06 01 41 02 10 02 35 
23 165 55.4 02.7 58 37.6 12.7 12 34.3 9.2 55.9 45 19 17 19 51 20 34 00 50 01 28 02 00 02 28 

12: 180 55.4 Nl8 03.3 73 09.3 12.8 Nl2 25.l 9.2 55.8 N 40 19 04 19 35 20 12 00 37 01 17 01 52 02 23 
195 55.5 04.0 87 41.1 12.8 12 15.9 9.2 55.8 35 18 53 19 21 19 55 00 25 01 08 01 45 02 18 

02 210 55.5 04.6 102 12.9 12.9 12 06.7 9.3 55.8 30 18 44 19 10 19 41 00 16 01 00 01 39 02 14 
03 225 55.5 .. 05.2 116 44.8 13.0 11 57.4 9.4 55.8 20 18 27 18 51 19 18 24 45 00 45 01 28 02 07 
04 240 55.5 05.8 131 16.8 13.0 11 48.0 9.3 55.7 N 10 18 13 18 35 19 01 24 33 00 33 01 18 02 00 
OS 255 55.5 06.5 145 48.8 13.l 11 38.7 9.5 55.7 0 18 00 18 22 18 47 24 21 00 21 01 09 01 54 

06 270 55.5 Nl8 07.l 160 20.9 13.2 NU 29.2 9.4 55.7 S 10 17 47 18 09 18 34 24 09 00 09 01 00 01 48 
07 285 55.5 07.7 174 53.l 13.2 11 19.8 9.5 55.6 20 17 33 17 56 18 23 23 56 24 50 00 50 01 42 

T 
08 300 55.5 08.4 189 25.3 13.3 11 10.3 9.6 55.6 30 17 17 17 42 18 11 23 42 24 39 00 39 01 34 
09 315 55.6 .. 09.0 203 57.6 13.3 11 00.7 9.6 55.6 35 17 08 17 35 18 05 23 33 24 33 00 33 01 30 u 10 330 55.6 09.6 218 29.9 13.4 10 51.l 9.6 55.6 40 16 58 17 27 17 59 23 24 24 25 00 25 01 25 

E 11 345 55.6 10.3 233 02.3 13.5 10 41.5 9.7 55.5 45 16 46 17 17 17 53 23 12 24 17 00 17 01 20 s 12 0 55.6 Nl8 10.9 s so 0 247 34.8 13.5 NlO 31.8 9.7 55.5 16 31 17 06 17 % 22 58 24 06 00 06 01 13 

A 13 15 55.6 11.5 262 07.3 13.6 10 22.1 9.8 55.5 52 16 24 17 01 17 42 22 52 24 01 00 01 01 09 
y 14 30 55.6 12.l 276 39.9 13.6 10 12.3 9.7 55.5 54 16 17 16 56 17 39 22 44 23 56 25 06 01 06 

15 45 55.6 .. 12.8 291 12.5 13.7 10 02.6 9.9 55.4 56 16 08 16 SO 17 36 22 36 23 SO 25 02 01 02 
16 60 55.6 13.4 305 45.2 13.7 9 52.7 9.8 55.4 58 15 59 16 44 17 32 22 27 23 43 24 58 00 58 
17 75 55.6 14.0 320 17.9 13.11 9 42.9 9.9 55.4 S 60 15 48 16 36 17 28 22 17 23 35 24 53 00 53 
18 90 55.7 Nl8 14.6 334 50.7 13.9 N 9 33.0 9.9 55.4 SUN MOON 19 105 55.7 15.3 349 23.6 13.9 9 23.l 10.0 55.3 
20 120 55.7 15.9 3 56.5 13.9 9 13.1 10.0 55.3 Doy 

Eqn. of Time Mer. Mer. Pass. 
PhoM! Agt 

21 135 55.7 .. 16.5 18 29.4 14.1 9 03.l 10.0 55.3 oo• 12• Posa. Upper Lower 
22 150 55.7 17.1 33 02.5 14.0 8 53.1 10.0 55.3 m . m . h m h m h ffl d 

23 165 55.7 17.7 47 35.5 14.1 8 43.l 10.1 55.2 10 03 38 03 39 11 56 18 09 05 43 06 
11 03 40 03 41 11 56 18 58 06 34 07 () 

s.o. 15.9 d 0.6 s.o. 15.5 15.3 15.1 12 03 42 03 42 11 56 19 44 07 21 08 



98 MAY 13, 14, 15 (WED., THURS., FRI.) 

ARIES VENUS -3.4 MARS +1.5 JUPITER -1.8 SATURN +1.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Doc. 
d h . , . , . , . , . , . , . , . , . , . ' . , 

13~ 230 39.7 171 19.4 N20 24.2 189 53.1 Nl5 33.6 49 21.6 N l 03.8 46 28.7 N 1 00.2 Acamar 315 37.3 S40 22.9 
245 42.2 186 18.6 24.9 204 53.8 34.2 64 24.1 03.9 61 31.3 00.2 Achernar 335 45.5 S57 19.9 

02 260 44.7 201 17.9 25.6 219 54.4 34.8 79 26.7 03.9 76 33.8 00.3 Acrux 173 36.3 S62 59.9 
03 275 47.1 216 17.2 .. 26.3 234 55.1 .. 35.4 94 29.3 . . 03.9 91 36.4 .. 00.3 Adhara 255 32.0 S28 57.0 
04 290 49.6 231 16.5 27.1 249 55.7 36.0 109 31.9 04.0 106 39.0 00.3 Aldebaran 291 17.9 Nl6 28.2 
05 305 52.1 246 15.7 27.8 264 56.4 36.5 124 34.4 04.0 121 41.5 00.4 
06 320 54.5 261 15.0 N20 28.5 279 57.0 Nl5 37.1 139 37.0 N 1 04.0 136 44.1 N 1 00.4 Alioth 166 41.7 N56 03.9 

W 07 335 57.0 276 14.3 29.2 294 57.7 37.7 154 39.6 04.1 151 46.6 00.4 Alkaid 153 17.7 N49 24.6 
r 08 350 59.5 291 13.5 29.9 309 58.3 38.3 169 42.1 04.1 166 49.2 00.4 Al No'ir 28 14.5 S47 03.0 
. 09 6 01.9 306 12.8 .. 30.7 324 59.0 .. 38.9 184 44.7 .. 04.l 181 51.7 .. 00.5 Alnilam 276 11.5 S 1 13.0 

D 10 21 04.4 321 12.1 31.4 339 59.6 39.4 199 47.3 04.2 196 54.3 00.5 Alphard 218 20.2 S 8 34. 7 
N 11 36 06.8 336 11.4 32.1 355 00.3 40.0 214 49.8 04.2 211 56.8 00.5 
l 

12 51 09.3 351 10.6 N20 32.8 s 10 01.0 Nl5 40.6 229 52.4 N 1 04.2 226 59.4 N 1 00.6 Alphecca 126 31.4 N26 46.7 
r, 13 66 11.8 6 09.9 33.5 25 01.6 41.2 244 55.0 04.3 242 01.9 00.6 Alpheratz 358 09.1 N28 59.0 

A 14 81 14.2 21 09.2 34.2 40 02.3 41.7 259 57.5 04.3 257 04.5 00.6 Altair 62 32.0 N 8 49.0 
y 15 96 16.7 36 08.4 .. 34.9 55 02.9 .. 42.3 275 00.1 .. 04.3 272 07.0 .. 00.7 Ankoo 353 40.l S42 24.4 

16 Ill 19.2 51 07.7 35.6 70 03.6 42.9 290 02.6 04.4 287 09.6 00.7 Antares 112 56.0 S26 23.4 
17 126 21.6 66 07.0 36.3 85 04.2 43.5 305 05.2 04.4 302 12.1 00.7 
18 141 24.1 81 06.2 N20 37.0 100 04.9 Nl5 44.0 320 07 .8 N 1 04.4 317 14.7 N 1 00.7 Arcturus 146 17.8 Nl9 16.8 
19 156 26.6 96 05.5 37.7 115 05.5 44.6 335 10.3 04.5 332 17.2 00.8 Atria 108 19.3 S68 59.5 
20 171 29.0 111 04.7 38.4 130 06.2 45.2 350 12.9 04.5 347 19.8 00.8 Avior 234 28.2 S59 27.3 
21 186 31.5 126 04.0 .. 39.2 145 06.8 .. 45.8 5 15.5 .. 04.5 2 22.3 .. 00.8 Bellatrix 278 58.6 N 6 19.9 
22 201 34.0 141 03.3 39.9 160 07.5 46.3 20 18.0 04.6 17 24.9 00.9 Betelgeuse 271 28.1 N 7 24.1 
23 216 36.4 156 02.5 40.6 175 08.1 46.9 35 20.6 04.6 32 27.4 00.9 

14: 231 38.9 171 01.8 N20 41.3 190 08.8 Nl5 47.5 50 23.2 N 1 04.6 47 30.0 N 1 00.9 Canopus 264 07.4 S52 41.4 
246 41.3 186 01.1 42.0 205 09.4 48.0 65 25.7 04.7 62 32.5 00.9 Capello 281 11.1 N45 58.8 

02 261 43.8 201 00.3 42.7 220 10.1 48.6 80 28.3 04.7 77 35.1 01.0 Deneb 49 48.0 N45 12.5 
03 276 46.3 215 59.6 .. 43.3 235 10.7 .. 49.2 95 30.8 .. 04.7 92 37.6 . . 01.0 Denebola 182 58.4 Nl4 40.7 
04 291 48.7 230 58.8 44.0 250 11.4 49.8 110 33.4 04.8 107 40.2 01.0 Oiphdo 349 20.7 S18 05.4 
05 306 51.2 245 58.l 44.7 265 12.0 50.3 125 36.0 04.8 122 42.7 01.1 

06 321 53.7 260 57 .4 N20 45.4 280 12.7 Nl5 50.9 140 38.5 N 1 04.8 137 45.3 N 1 01.1 Dubhe 194 21.4 N61 51.4 
07 336 56.1 275 56.6 46.1 295 13.3 51.5 155 41.1 04.9 152 47.8 01.1 Elnath 278 43.9 N28 35.5 

T 08 351 58.6 290 55.9 46.8 310 14.0 52.0 170 43.7 04.9 167 50.4 01.1 Eltanin 90 57.1 N51 29.3 
H 09 7 01.l 305 55.l .. 47.5 325 14.6 .. 52.6 185 46.2 .. 04.9 182 52.9 . . 01.2 Enif 34 11.2 N 9 47.2 
u 10 22 03.5 320 54.4 48.2 340 15.3 53.2 200 48.8 05.0 197 55.5 01.2 Fomalhaut 15 51.1 S29 43.3 
R 11 37 06.0 335 53.7 48.9 355 15.9 53.8 215 51.3 05.0 212 58.0 01.2 
s 12 52 08.5 350 52.9 N20 49.6 10 16.6 Nl5 54.3 230 53.9 N 1 05.0 228 00.6 N 1 01.3 Gacrux 172 27.9 S57 00.7 
D 13 67 10.9 5 52.2 50.3 25 17.2 54.9 245 56.4 05.1 243 03.1 01.3 Gienah 176 17.3 S17 26.4 
A 14 82 13.4 20 51.4 51.0 40 17.9 55.5 260 59.0 05.1 258 05.7 01.3 Hodor 149 22.1 S60 17.1 
y 15 97 15.8 35 50.7 .. 51.6 55 18.5 .. 56.0 276 01.6 .. 05.l 273 08.2 . . 01.3 Hamal 328 28.8 N23 22.2 

16 112 18.3 50 49.9 52.3 70 19.2 56.6 291 04.1 05.1 288 10.8 01.4 Kaus Aust. 84 16.0 S34 23.5 
17 127 20.8 65 49.2 53.0 85 19.8 57.2 306 06.7 05.2 303 13.3 01.4 
18 142 23.2 80 48.4 N20 53.7 100 20.5 Nl5 57.7 321 09.2 N 1 05.2 318 15.9 N 1 01.4 Kochab 137 17.9 N74 14.l 
19 157 25.7 95 47.7 54.4 115 21.1 58.3 336 11.8 05.2 333 18.4 01.4 Markab 14 02.9 _Nl5 06.l 
20 172 28.2 110 47.0 55.0 130 21.8 58.9 351 14.4 05.3 348 21.0 01.5 Menkar 314 41.0 N 4 00.8 
21 187 30.6 125 46.2 .. 55.7 145 22.4 15 59.4 6 16.9 .. 05.3 3 23.5 .. 01.5 Menkent 148 36.1 S36 16.7 
22 202 33.1 140 45.5 56.4 160 23.0 16 00.0 21 19.5 05.3 18 26.l 01.5 Miaplacidus 221 45.0 569 38.7 
23 217 35.6 155 44.7 57.1 175 23.7 00.6 36 22.0 05.4 33 28.6 01.6 

15~ 232 38.0 170 44.0 N20 57.8 190 24.3 Nl6 01.l 51 24.6 N 1 05.4 48 31.2 N 1 01.6 Mirfak 309 16.0 N49 47.5 
247 40.5 185 43.2 58.4 205 25.0 01.7 66 27.1 05.4 63 33.7 01.6 Nunki 76 28.4 S26 19.2 

02 262 42.9 200 42.5 59.1 220 25.6 02.3 81 29.7 05.4 78 36.2 01.6 Peacock 53 57.5 S56 47.5 
03 277 45.4 215 41.7 20 59.8 235 26.3 .. 02.8 96 32.2 .. 05.5 93 38.8 .. 01.7 Pollux 243 57.8 N28 04.4 
04 292 47.9 230 41.0 21 00.5 250 26.9 03.4 111 34.8 05.5 108 41.3 01.7 Procyon 245 25.5 N 5 16.3 
05 307 50.3 245 40.2 01.1 265 27.6 04.0 126 37.4 05.5 123 43.9 01.7 

06 322 52.8 260 39.5 N21 01.8 280 28.2 Nl6 04.5 141 39.9 N 1 05.6 138 46.4 N 1 01.7 Rasolhogue 96 28.9 Nl2 34.4 
07 337 55.3 275 38.7 02.5 295 28.9 05.l 156 42.5 05.6 153 49.6 01.8 Regulus 208 09.5 Nl2 03.6 
08 352 57.7 290 38.0 03.1 310 29.5 05.7 171 45.0 05.6 168 51.5 01.8 Rigel 281 35.9 S 8 13.5 

F 09 8 00.2 305 37.2 .. 03.8 325 30.2 .. 06.2 186 47.6 .. 05.6 183 54.1 .. 01.8 Rigil Kent. 140 24.6 560 45.5 
R 10 23 02.7 320 36.5 04.5 340 30.8 06.8 201 50.1 05.7 198 56.6 01.8 Sabik 102 40.3 S15 42.1 
I 11 38 05.1 335 35.7 05.1 355 31.5 07.3 216 52.7 05.7 213 59.2 01.9 
D 12 53 07.6 350 35.0 N21 05.8 10 32.l Nl6 07.9 231 55.2 N 1 05.7 229 01.7 N 1 01.9 Schedar 350 08.9 N56 25.8 
A 13 68 10.1 5 34.2 06.5 25 32.8 08.5 246 57.8 05.8 244 04.3 01.9 Shaula 96 54.8 S37 05.4 
y 14 83 12.5 20 33.4 07.1 40 33.4 09.0 262 00.3 05.8 259 06.8 02.0 Sirius 258 55.6 S16 41.6 

15 98 15.0 35 32.7 .. 07.8 55 34.1 .. 09.6 277 02.9 .. 05.8 274 89.3 . . 02.0 Spica 158 56.8 S11 03.9 
16 113 17.4 50 31.9 08.4 70 34.7 10.2 292 05.4 05.8 289 11.9 02.0 Suhail 223 10.5 S43 21.7 
17 128 19.9 65 31.2 09.1 85 35.4 10.7 307 08.0 05.9 304 14.4 02.0 

18 143 22.4 80 30.4 N21 09.8 100 36.0 Nl6 11.3 322 10.5 N 1 05.9 319 17.0 N 1 02.1 Vega 80 55.2 N38 45.8 
19 158 24.8 95 29.7 10.4 115 36.7 11.8 337 13.1 05.9 334 19.5 02.1 Zuben'ubi 137 32.2 S15 57.9 
20 173 27.3 110 28.9 11.1 130 37.3 12.4 352 15.6 05.9 349 22.1 02.1 S.HA Mer. Pass. 
21 188 29.8 125 28.l .. 11.7 145 37.9 .. 13.0 7 18.2 .. 06.0 4 24.6 .. 02.1 . , h ffl 

22 203 32.2 140 27.4 12 ... 160 38.6 13.5 22 20.7 06.Q 19 27.2 02.2 Venus 299 22.9 12 37 
23 218 34.7 155 26.6 13.0 175 39.2 14.1 37 23.3 06.0 34 29.7 02.2 Mars 318 29.9 1119 

h ff\ Jupiter 178 44.3 20 35 
MPr Poss 8 32.0 t• -0.7 d 0.7 V 0.6 d 0.6 t• 2.6 d o.o V 2.5 d 0.0 Saturn 175 51.1 20 46 
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Twilight 
SUN MOON lot. 

Moonrise 
Nout. Civil Sunrise 13 14 15 16 

G.M.T.t-------+-------------+---+----~------'-"--t---+--"'.....;-,-....::..;._-,-_.;;;;;;....-,.-....c;;.;;..._ 

d h 

13: 
02 
03 
04 
05 
06 

W 07 

E ~ 
0 ll} 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

14: 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
s 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 

1s: 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

G.H.A. Dec. 
0 I O I 

180 55.7 Nl8 18.4 
195 55.7 19.0 
210 55.7 19.6 
225 55.7 · · 20.2 
240 55.7 20.8 
255 55.7 21.5 
270 55.8 Nl8 22.l 
285 55.8 22.7 
300 55.8 23.3 
?"' 5 55.8 · · 23.9 
:,,;o 55.8 24.5 
345 55.8 25.2 

0 55.8 Nl8 25.8 
15 55.8 26.4 
30 55.8 27.0 
45 55.8 · • 27.6 
60 55.8 28.2 
75 55.8 28.8 

90 55.8 Nl8 29.4 
105 55.8 30.l 
120 55.8 30.7 
135 55.8 • · 31.3 
150 55.8 31.9 
165 55.8 32.5 
180 55.8 Nl8 33.1 
195 55.8 33.7 
210 55.8 34.3 
225 55.8 • · 34.9 
240 55.8 35.5 
255 55.8 36.1 

270 55.8 Nl8 36.7 
285 55.8 37.3 
300 55.8 37.9 
315 55.8 · · 38.5 
330 55.8 39.1 
345 55.8 39.7 

0 55.8 Nl8 40.3 
15 55.8 40.9 
30 55.8 41.5 
45 55.8 · • 42.1 
60 55.8 42.7 
75 55.8 43.3 
90 55.8 Nl8 43.9 

105 55.8 44.5 
120 55.8 45.1 
135 55.8 · · 45.7 
150 55.8 46.3 
165 55.8 46.9 

180 55.8 Nl8 47.5 
195 55.8 48.1 
210 55.8 48.7 
225 55.8 · • 49.3 
240 55.8 49.9 
255 55.8 50.5 
270 55.8 Nl8 51.l 
285 55.8 51.7 
300 55.8 52.3 
315 55.8 · · 52.8 
330 55.8 53.4 
345 55.8 54.0 

0 55.8 Nl8 54.6 
15 55.8 55.2 
30 55.8 55.8 
45 55.7 · · 56.4 
60 55.7 57.0 
75 55.7 57.5 

90 55.7 Nl8 58.1 
105 55.7 58.7 
120 55.7 59.3 
135 55.7 18 59.9 
150 55.7 19 00.5 
165 55.7 01.0 

S.D. 15.8 d 0.6 

G.H.A. V Dec. d H.P. 
0 , , • , , , 

62 08.6 14.2 N 8 33.0 10.l 55.2 
76 41.8 14.2 8 22.9 10.2 55.2 
91 15.0 14.3 8 12.7 10.1 55.2 

105 48.3 14.3 8 02.6 10.2 55.1 
120 21.6 14.3 7 52.4 10.2 55.l 
134 54.9 14.4 7 42.2 10.3 55.1 
149 28.3 14.4 N 7 31.9 10.3 55.1 
164 01.7 14.S 7 21.6 10.2 55.1 
178 35.2 14.6 7 11.4 10.4 55.0 
193 08.8 14.5 7 01.0 10.3 55.0 
207 42.3 14.6 6 50.7 10.4 55.0 
222 15.9 14.7 6 40.3 10.3 55.0 

236 49.6 14.7 N 6 30.0 10.4 54.9 
251 23.3 14.7 6 19.6 10.4 54.9 
265 57.0 14.8 6 09.2 10.5 54.9 
280 30.8 14.8 5 58.7 10.4 54.9 
295 04.6 14.8 5 48.3 10.5 54.9 
309 38.4 14.9 5 37.8 10.5 54.8 
324 12.3 14.9 N 5 27 .3 10.5 54.8 
338 46.2 14.9 5 16.8 10.5 54.8 
353 20.1 15.0 5 06.3 10.6 54.8 

7 54.1 15.0 4 55.7 10.5 54.8 
22 28.l 15.l 4 45.2 10.6 54.8 
37 02.2 15.0 4 34.6 10.6 54.7 
51 36.2 15.l N 4 24.0 10.5 54.7 
66 10.3 15.2 4 13.5 10.6 54.7 
80 44.5 15.l 4 02.9 10.7 54.7 
95 18.6 15.2 3 52.2 10.6 54. 7 

109 52.8 15.2 3 41.6 10.6 54.6 
124 27.0 15.2 3 31.0 10.6 54.6 

. 
N 72 
N 70 

68 
66 
64 
62 
60 

N 58 
56 
54 
52 
50 
45 

N 40 
35 
30 
20 

N 10 
0 

S 10 
20 
30 
35 
40 
45 

S 50 
52 
54 
56 
58 

S 60 

h m 

Cl 

Ill/ 
/Ill 
Ill/ 
Ill/ 
/Ill 
Ill/ 

01 08 
01 45 
02 10 
02 29 
02 45 
03 15 

03 38 
03 55 
04 10 
04 33 
04 51 
OS 06 
OS 19 
OS 31 
05 43 
05 49 
05 55 
06 02 
06 10 
06 13 
06 17 
06 21 
06 25 
06 30 

h m 

Cl 

/Ill 
Ill/ 
Ill/ 

01 16 
01 56 
02 23 
02 43 
03 00 
03 14 
03 26 
03 37 
03 58 

04 15 
04 29 
04 41 
05 01 
05 17 
05 31 
05 44 
05 57 
06 12 
06 20 
06 28 
06 38 
06 49 
06 55 
07 00 
07 07 
07 14 
07 21 

h m 

Cl 

00 55 
01 53 
02 27 
02 51 
03 10 
03 25 
03 38 
03 49 
03 59 
04 08 
04 16 
04 32 
04 46 
04 57 
05 07 
05 24 
OS 39 
05 53 
06 06 
06 21 
06 37 
06 46 
06 57 
07 10 
07 25 
07 32 
07 40 
07 49 
07 59 
08 11 

h m 
12 56 
13 05 
13 13 
13 19 
13 24 
13 29 
13 33 
13 36 
13 39 
13 42 
13 44 
13 47 
13 52 

13 56 
13 59 
14 02 
14 08 
14 13 
14 17 

14 22 
14 26 
14 32 
14 35 
14 38 
14 42 
14 47 
14 49 
14 52 
14 54 
14 57 
15 01 

h m 

14 38 
14 40 
14 42 
14 44 
14 45 
14 46 
14 47 
14 48 
14 49 
14 50 
14 51 
14 51 
14 53 

14 54 
14 55 
14 56 
14 57 
14 58 
15 00 

15 01 
15 02 
15 04 
15 05 
15 06 
15 07 
15 08 
15 09 
15 10 
15 10 
15 11 
15 12 

h m 

16 17 

16 13 
16 10 
16 07 
16 05 
16 03 
16 01 
16 00 
15 58 
15 57 
15 56 
15 55 
15 53 

15 51 
15 49 
15 48 
15 46 
15 43 
15 41 
15 40 
15 38 
15 35 
15 34 
15 33 
15 31 
15 29 
15 28 
15 27 
15 26 
15 25 
15 23 

h m 

17 58 
17 47 
17 38 
17 31 
17 25 
17 19 
17 15 
17 11 
17 07 
17 04 
17 01 
16 58 
16 52 

16 48 
16 44 
16 40 
16 34 
16 28 
16 23 
16 18 
16 13 
16 07 
16 04 
16 00 
15 55 
15 50 
15 47 
15 45 
15 42 
15 39 
15 35 

139 01.2 15.3 N 3 20.4 10.7 54.6 t---+----+--T-w_i..,lig_h_t_-+ __ __, __ M_oo_,_n_se_t _ _... __ _ 
153 35.5 15.3 3 09.7 10.6 54.6 lot. Sunset 
168 09.8 15.3 2 59.1 10.7 54.6 i----+----+--C_i_v_il __ N_o_u_t_. __ 13 ___ 1_4_~_15 ___ 1_6_ 
182 44.1 15.3 2 48.4 10.7 54.6 
197 18.4 15.4 2 37 .7 10.6 54.5 • h m h m 

211 52.8 15.4 2 27.1 10.7 54.5 N 72 Cl Cl 

226 27.2 15.4 N 2 16.4 10.7 54.5 N 70 23 10 1111 
241 01.6 15.4 2 05.7 10.7 54.5 68 22 04 //// 
255 36.0 15.4 1 55.0 10.7 54.5 66 21 29 Ill/ 
270 10.4 15.S l 44.3 10.7 54.5 64 21 04 22 43 
284 44.9 15.4 1 33.6 10.7 54.5 62 20 45 22 00 
299 19.3 15.5 1 22.9 10.7 54.4 60 20 29 21 32 
313 53.8 15.5 N 1 12.2 10.1 54.4 N 58 20 16 21 11 
328 28.3 15.S 1 01.5 10.7 54.4 56 20 05 20 54 
343 02.8 15.6 0 50.8 10.6 54.4 54 19 55 20 40 
357 37.4 15.5 0 40.2 10.7 54.4 52 19 46 20 28 

12 11.9 15.6 0 29.5 10.7 54.4 50 19 38 20 17 
26 46.5 15.5 0 18.8 10.7 54.4 45 19 21 19 55 

41 21.0 15.6 N O 08.1 10.1 54.4 N 40 19 07 19 38 
55 55.6 15.6 S O 02.6 10.7 54.3 35 18 56 19 24 
70 30.2 15.6 0 13.3 10.7 54.3 30 18 46 19 12 
85 04.8 15.6 0 24.0 10.6 54.3 20 18 28 18 52 
99 39.4 15.6 o 34.6 10.1 54.3 N 10 18 14 18 36 

114 14.0 15.6 0 45.3 10.7 54.3 0 18 00 18 22 
128 48.6 15.7 S O 56.0 10.6 54.3 S 10 17 46 18 08 
143 23.3 15.6 1 06.6 10.7 54.3 20 17 32 17 55 
157 57.9 15.7 1 17.3 10.6 54.3 30 17 15 17 41 
172 32.6 15.6 1 27.9 10.6 54.2 35 17 06 17 33 
187 07.2 15.6 1 38.5 10.6 54.2 40 16 55 17 24 
201 41.8 15.7 1 49.l 10.7 54.2 45 16 42 17 14 

216 16.5 15.6 S 1 59.8 10.6 54.2 S 50 16 27 17 03 
230 51.1 15.7 2 10.4 10.5 54.2 52 16 20 16 57 
245 25.8 15.7 2 20. 9 10.6 54.2 54 16 12 16 52 
260 00.5 15.6 2 31.5 10.6 54.2 56 16 03 16 45 
274 35.1 15.7 2 42.1 10.5 54.2 58 15 53 16 38 
289 09.8 15.6 2 52.6 10.6 54.2 S 60 15 41 16 30 

h m 

Cl 

/Ill 
Ill/ 
1111 
/Ill 
Ill/ 
/Ill 

22 50 
22 11 
21 45 
21 26 
21 09 
20 38 

20 16 
19 58 
19 43 
19 20 
19 02 
18 47 
18 34 
18 22 
18 10 
18 03 
17 57 
17 50 
17 42 
17 39 
17 35 
17 31 
17 27 
17 22 

h m 
03 38 

03 27 
03 17 
03 10 
03 03 
02 58 
02 53 
02 48 
02 44 
02 41 
02 37 
02 35 
02 28 

02 23 
02 18 
02 14 
02 07 
02 00 
01 54 
01 48 
01 42 
01 34 
01 30 
01 25 
01 20 
01 13 
01 09 
01 06 
01 02 
00 58 
00 53 

h m 
03 25 

03 20 
03 16 
03 13 
03 10 
03 07 
03 05 
03 03 
03 01 
02 59 
02 58 
02 57 
02 54 

02 51 
02 49 
02 47 
02 44 
02 41 
02 38 

02 35 
02 32 
02 28 
02 26 
02 24 
02 21 

02 18 
02 16 
02 15 
02 13 
02 11 
02 09 

h m 

03 13 
03 14 
03 15 
03 15 
03 16 
03 16 
03 16 
03 17 
03 17 
03 17 
03 17 
03 17 
03 18 

03 18 
03 18 
03 19 
03 19 
03 20 
03 20 
03 20 
03 21 
03 21 
03 21 
03 21 
03 22 

OJ 22 
03 22 
03 22 
03 22 
03 23 
03 23 

h m 

03 01 

03 08 
03 13 
03 18 
03 21 
03 25 
03 28 
03 30 
03 32 
03 35 
03 36 
03 38 
03 42 

03 45 
03 48 
03 50 
03 54 
03 58 
04 02 

04 05 
04 09 
04 13 
04 16 
04 18 
04 22 

04 25 
04 27 
04 29 
04 31 
04 34 
04 36 

303 44.4 15.7 S 3 03.2 10.!I 54.2 t---t--__ ...__S_U_N_., __ ➔ __ _., __ M_OO..._N __ ..._ __ 

318 19.1 15.6 3 13.7 10.5 54.2 f 
332 53.7 15.7 3 24.2 10.5 54.1 Eqn. 0 Time 
347 28.4 15.6 3 34.7 10.5 54.1 Doy 00' 12' 

2 03.0 15.6 3 45.2 10.4 54.1 
16 37.6 15.7 3 55.6 10.5 54.1 

S.D. 15.0 14.9 14.8 

13 03 43 
14 03 43 
15 03 43 

03 43 
03 43 
03 43 

Mer. 
Poss. 

h m 

11 56 
11 56 
11 56 

Mer. Poss. 
Upper lower Age 

h m 

20 27 
21 10 
21 52 

h m d 

08 06 09 
08 49 10 
09 31 11 

Phase 

0 
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ARIES VENUS -3.4 MARS +1.5 JUPITER -1.8 SATURN +1.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.HA Dec. Nome S.H.A. Dec. ,, " . . , . , . , . , . ' . ' . , . , . , . r 

16~ 233 37.2 170 25.9 N21 13.7 190 39.9 Nl6 14.6 52 25.8 N l 06.l 49 32.2 N l 02.2 Acomor 315 37.3 540 22.9 
248 39.6 185 25.l 14.3 205 40.5 15.2 67 28.4 06.l 64 34.8 02.2 Achernar 335 45.5 S57 19.9 

02 263 42.l 200 24.4 15.0 220 41.2 15.8 82 30.9 06.1 79 37.3 02.3 Acrux 173 36.3 562 59.9 
03 278 44.6 215 23.6 .. 15.6 235 41.8 .. 16.3 97 33.5 .. 06.l 94 39.9 .. 02.3 Adhara 255 32.0 S28 57.0 
04 293 47.0 230 22.8 16.3 250 42.5 16.9 112 36.0 06.2 109 42.4 02.3 Aldebaran 291 17.9 Nl6 28.2 
05 308 49.5 245 22.1 16.9 265 43.1 17.4 127 38.6 06.2 124 45.0 02.3 
06 323 51.9 260 21.3 N21 17.6 280 43.8 Nl6 18.0 142 41.1 N 1 06.2 139 47.5 N 1 02.4 Alioth 166 41.7 N56 03.9 
07 338 54.4 275 20.5 18.2 295 44.4 18.5 157 43.7 06.2 154 50.0 02.4 Alkoid 153 17.7 N49 24.6 

s 08 353 56.9 290 19.8 18.9 310 45.l 19.l 172 46.2 06.3 169 52.6 02.4 Al No'ir 28 547 03.0 
A 09 8 59.3 305 19.0 .. 19.5 325 45.7 .. 19.7 187 48.8 . . 06.3 184 55.l .. 02.4 Alnilam 276 11.5 S l 13.0 
T 10 24 01.8 320 18.3 20.2 340 46.3 20.2 202 51.3 06.3 199 57.7 02.5 Alphard 218 20.2 S 8 34. 7 
u 11 39 04.3 335 17.5 20.8 355 47.0 20.8 217 53.9 06.3 215 00.2 02.5 
R 12 54 06.7 350 16.1. N21 21.4 10 47.6 Nl6 21.3 232 56.4 N l 06.4 230 02.7 N 1 02.5 Alphecca 126 31.4 N26 46.7 
D 13 69 09.2 5 16.0 22.l 25 48.3 21.9 247 59.0 06.4 245 05.3 02.5 Alpheratz 358 09.1 N28 59.0 
A 14 84 11.7 20 15.2 22.7 40 48.9 22.4 263 01.5 06.4 260 07.8 02.6 Altair 62 31.9 N 8 49.0 
y 15 99 14.1 35 14.4 .. 23.3 55 49.6 .. 23.0 278 04.0 .. 06.4 275 10.4 .. 02.6 Ankoo 353 40.1 542 24.4 

16 114 16.6 50 13.7 24.0 70 50.2 23.6 293 06.6 06.5 290 12.9 02.6 Antares 112 56.0 S26 23.4 
17 129 19.0 65 12.9 24.6 85 50.9 24.l 308 09.l 06.5 305 15.5 02.6 
18 144 21.5 80 12.l N21 25.2 100 51.5 Nl6 24.7 323 11.7 N l 06.5 320 18.0 N l 02.7 Arcturus 146 17.8 Nl9 16.8 
19 159 24.0 95 11.4 25.9 115 52.2 25.2 338 14.2 06.5 335 20.5 02.7 Atria 108 19.3 568 59.6 
20 174 26.4 110 10.6 26.5 130 52.8 25.8 353 16.8 06.6 350 23.l 02.7 Avior 234 28.3 S59 27.3 
21 189 28.9 125 09.8 .. 27.l 145 53.4 .. 26.3 8 19.3 .. 06.6 5 25.6 . . 02.7 Bellatrix 278 58.6 N 6 19.9 
22 204 31.4 140 09.l 27.8 160 54.l 26.9 23 21.9 06.6 20 28.2 02.8 Betelgeuse 271 28.l N 7 24.l 
23 219 33.8 155 08.3 28.4 175 54.7 27.4 38 24.4 06.6 35 30.7 02.8 

1700 234 36.3 170 07.5 N21 29.0 190 55.4 Nl6 28.0 53 26.9 N 1 06.6 50 33.2 N 1 02.8 Canopus 264 07.4 S52 41.4 
01 249 38.8 185 06.8 29.7 205 56.0 28.5 68 29.5 06.7 65 35.8 02.8 Capello 281 11.1 N45 58.7 
02 264 41.2 200 06.0 30.3 220 56.7 29.1 83 32.0 06.7 80 38.3 02.8 Deneb 49 48.0 N45 12.5 
03 279 43.7 215 05.2 .. 30.9 235 57.3 .. 29.6 98 34.6 .. 06.7 95 40.9 .. 02.9 Denebola 182 58.5 Nl4 40.7 
04 294 46.2 230 04.4 31.5 250 58.0 30.2 113 37.l 06.7 110 43.4 02.9 Diphdo 349 20.7 S18 05.4 
05 309 48.6 245 03.7 32.l 265 58.6 30.7 128 39.6 06.8 125 45.9 02.9 
06 324 51.l 260 02.9 N21 32.8 280 59.2 Nl6 31.3 143 42.2 N 1 06.8 140 48.5 N 1 02.9 Dubhe 194 21.4 N61 51.4 
07 339 53.5 275 02.1 33.4 295 59.9 31.8 158 44.7 06.8 155 51.0 03.0 Elnath 278 43.9 N28 35.5 
08 354 56.0 290 01.4 34.0 311 00.5 32.4 173 47.3 06.8 170 53.6 03.0 Eltanin 90 57.l N51 29.4 

s 09 9 58.5 305 00.6 .. 34.6 326 01.2 .. 32.9 188 49.8 .. 06.9 185 56.1 .. 03.0 Enif 34 11.1 N 9 47.2 
u 10 25 00.9 319 59.8 35.2 341 01.8 33.5 203 52.3 06.9 200 Sl.6 03.0 Fomalhaut 15 51.1 S29 43.3 
N 11 40 03.4 334 59.0 35.9 356 02.5 34.0 218 54.9 06.9 216 01.2 03.1 
D 12 55 05.9 349 58.3 N21 36.5 11 03.1 Nl6 34.6 233 57.4 N l 06.9 231 03.7 N l 03.l Gacrux 172 27.9 S57 00.7 
A 13 70 08.3 4 57.5 37.1 26 03.8 35.l 249 00.0 06.9 246 06.2 03.1 Gienah 176 17.3 S17 26.4 
Y 14 85 10.8 19 56.7 37.7 41 04.4 35.7 264 02.5 07.0 261 08.8 03.l Hodor 149 22.1 560 17.l 

15 100 13.3 34 55.9 · · ,38.3 56 05.0 .. 36.2 279 05.0 .. 07.0 276 11.3 . . 03.2 Hamal 328 28.8 N23 22.2 
16 115 15.7 49 55.2 38.9 71 05.7 36.8 294 07.6 07.0 291 13.9 03.2 Kaus Aull. 84 16.0 S34 23.5 
17 130 18.2 64 54.4 39.5 86 06.3 37.3 309 10.l 07.0 306 16.4 03.2 
18 145 20.7 79 53.6 N21 40.l 101 07.0 Nl6 37.9 324 12.6 N 1 07.0 321 18.9 N l 03.2 Kochab 137 17.9 N74 14.l 
19 160 23.l 94 52.8 40.8 116 07.6 38.4 339 15.2 07.l 336 21.5 03.2 Markab 14 02.8 Nl5 06.1 
20 175 25.6 109 52.0 41.4 131 08.3 39.0 354 17.7 07.l 3Sl 24.0 03.3 Menkar 314 41.0 N 4 00.8 
21 190 28.0 124 51.3 .. 42.0 146 08.9 .. 39.5 9 20.3 .. 07.l 6 26.5 .. 03.3 Menkent 148 36.1 S36 16.8 
22 205 30.5 139 50.5 42.6 161 09.5 40.l 24 22.8 07.l 21 Z,.l 03.3 Miaplacidus 221 45.0 569 38.7 
23 220 33.0 154 49.7 43.2 176 10.2 40.6 39 25.3 07.2 36 31.(, 03.3 

1800 235 35.4 169 48.9 N21 43.8 191 10.8 Nl6 41.l 54 27.9 N l 07.2 51 34.2 N 1 _03.4 Mirfak 309 16.0 N49 47.5 
01 250 37.9 184 48.2 44.4 206 11.5 41.7 69 30.4 07.2 66 36.7 03.4 Nunki 76 28.4 S26 19.2 
02 265 40.4 199 47.4 45.0 221 12.1 42.2 84 32.9 07.2 11 3'.2 03.4 Peacock 53 57.5 S56 47.5 
03 280 42.8 214 46.6 .. 45.6 236 12.8 .. 42.8 99 35.5 .. 07.2 ,6 41.8 .. 03.4 PoNux 243 57.9 N28 04.4 
04 295 45.3 229 45.8 46.2 251 13.4 43.3 114 38.0 07.3 111 44.3 03.4 Procyon 245 25.5 N 5 16.3 
05 310 47.8 244 45.0 46.8 266 14.0 43.9 129 40.5 07.3 lat. 46.8 83.5 

06 325 50.2 259 44.2 N21 47.4 281 14.7 Nl6 44.4 144 43.l N l 07.3 141 .... 4 N 1 03.5 Rasalhague 96 28.9 Nl2 34.4 
07 340 52.7 274 43.5 48.0 296 15.3 45.0 159 45.6 07.3 156 51.9 03.5 Regulus 208 09.5 Nl2 03.6 
08 355 55.l 289 42.7 48.6 311 16.0 45.5 174 48.1 07.3 171 54.4 03.5 Rigel 281 35.9 S 8 13.5 

M 09 JO 57.6 304 41.9 .. 49.l 326 16.6 .. 46.0 189 50.7 .. 07.3 186 57.0 .. 03.5 Rigil Kent. 140 24.6 560 45.5 
0 10 26 00.l 319 41.1 49.7 341 17.2 46.6 204 53.2 07.4 211 59.5 03.6 Sabik 102 40.3 S15 42.1 
N 11 41 02.5 334 40.3 50.3 356 17.9 47.l 219 55.7 07.4 217 02.0 03.6 

0 12 56 05.0 349 39.5 N21 50.9 11 18.5 Nl6 47.7 234 58.3 N 1 07.4 232 04.6 N 1 03.6 Schedar 350 08.9 N56 25.8 
A 13 71 07.5 4 38.8 51.5 26 19.2 48.2 250 00.8 07.4 247 07.1 03.6 Shaula 96 54.8 S37 05.4 
y 14 86 09.9 19 38.0 52.1 41 19.8 48.8 265 03.3 07.4 2,2 0').6 • 03.7 Sirius 258 55.6 S16 41.6 

15 101 12.4 34 37.2 .. 52.7 56 20.5 .. 49.3 280 05.9 .. 07.5 277 12.2 .. 03.7 Spica 158 56.8 S11 03.9 
16 116 14.9 49 36.4 53.3 71 21.1 49.8 295 08.4 07.5 292 14.7 03.7 Suhoil 223 10.6 543 21.7 
17 131 17.3 64 35.6 53.9 86 21.7 50.4 310 10.9 07.5 387 17.2 03.7 

18 146 19.8 79 34.8 N21 54.4 101 22.4 Nl6 50.9 325 13.5 N l 07.5 322 1,.s N 1 03.7 Vega 80 55.2 N38 45.8 
19 161 22.3 94 34.0 55.0 116 23.0 51.5 340 16.0 07.5 337 22.3 03.8 Zuben'ubi 137 32.2 S15 57.9 
20 176 24.7 109 33.2 55.6 131 23.7 52.0 355 18.5 07.6 352 24.8 03.8 S.H.A. Mer. Pou. 
21 191 27.2 124 32.5 .. 56.2 146 24.3 .. 52.5 10 21.0 .. 07.6 7 27.4 .. 03.8 . . h .. 
22 206 29.6 139 31.7 56.8 l.ol 24.9 53.l 25 23.6 07.6 22 29.9 03.8 Venus 295 31.2 12 40 
23 221 32.1 154 30.9 57.3 176 25.6 53.6 40 26.l 07.6 37 32.4 03.8 Mor1 316 19.1 11 16 

h m Jupiter 178 50.6 20 23 
.\\t:>r ross. 8 20.2 t• -0.8 d 0.6 V 0.6 d o.s V 2.5 d 0.0 V 2.5 d 0.0 Saturn 175 56.9 20 34 



MAY 16, 17, 18 (SAT., SUN., MON.) 101 

Twilight Moonrise 
SUN MOON lat. Sunrise 16 17 18 19 

G.M.T.l-------,._-----------+--f....:.:N~a::;:.ut:.:.·...--,..;C::.:i.:.vi:;_I -f---➔-::;:;.__,_.;:.;.._,i--..:.::'--r-...=.::.__ 
G.H.A. Dec. 

d h o I o I 

16 00 180 55.7 Nl9 01.6 
01 195 55.7 02.2 
02 210 55.7 02.8 
03 225 55.6 · • 03.4 
04 240 55.6 03.9 
OS 255 55.6 04.5 
06 '.' 7 () 55.6 Nl9 05.l 
07 5 55.6 05.7 

S 08, _,o 55.6 06.3 
A (it;, 315 55.6 · · 06.8 
T 10i 330 55.6 07.4 
U 11 345 55.6 08.0 
R 12 0 55.5 Nl 9 08.6 
D 13 15 55.5 09.1 
A 14 30 55.5 09.7 
Y 15 45 55.5 · · 10.3 

16 60 55.5 10.8 
17 75 55.5 11.4 
18 90 55.5 Nl9 12.0 
19 105 55.5 12.6 
20 120 55.4 13.1 
21 135 55.4 · · 13. 7 
22 150 55.4 14.3 
23 165 55.4 14.8 

17 00 180 55.4 Nl9 15.4 
01 195 55.4 16.0 
02 210 55.4 16.5 
03 225 55.3 • · 17.1 
04 240 55.3 17.7 
05 255 55.3 18.2 
06 270 55.3 Nl 9 18.8 
07 285 55.3 19.4 
08 300 55.3 19.9 

S 09 315 55.2 · · 20.5 
U 10 330 55.2 21.1 
N 11 345 55.2 21.6 
D 12 0 55.2 Nl 9 22.2 
A 13 15 55.2 22.7 
Y 14 30 55.2 23.3 

15 45 55.l · • 23.9 
16 60 55.l 24.4 
17 75 55.l 25.0 
18 90 55.l Nl9 25.5 
19 105 55.l 26.l 
20 120 55.0 26.6 
21 135 55.0 · · 27 .2 
22 150 55.0 27.8 
23 165 55.0 28.3 

18 00 180 55.0 Nl9 28.9 
01 195 54.9 29.4 
02 210 54.9 30.0 
03 225 54. 9 · · 30.5 
04 240 54.9 31.l 
OS 255 54.9 31.6 
06 270 54.8 Nl 9 32.2 
07 285 54.8 32.7 
08 300 54.8 33.3 

M 09 315 54.8 · • 33.8 
0 10 330 54.7 34.4 
N 11 345 54.7 34.9 
D 12 O 54.7 Nl9 35.5 
A 13 · 15 54.7 36.0 
Y 14 30 54.6 36.6 

15 45 54.6 · · 37.l 
16 60 54.6 37.6 
17 75 54.6 38.2 
18 90 54.5 Nl9 38.7 
19 105 54.5 39.3 
20 120 54.5 39.8 
21 135 54.5 · · 40.4 
22 150 54.4 40.9 
23 165 54.4 41.4 

S.D. 15.8 d o.6 

G.H.A. V Dec. d H.P. o h m h m h m h m h m 

N 72 D D CJ 17 58 19 43 

31 12.3 15.6 S 4 06.1 10.4 54.1 
45 46.9 15.6 4 16.5 10.4 54.1 
60 21.5 15.6 4 26.9 10.4 54.l 
74 56.1 15.6 4 37.3 10.4 54.l 
89 30.7 15.6 4 47 .7 10.3 54.1 

104 05.3 15.6 4 58.0 10.3 54.l 
118 39.9 15.5 S 5 08.3 10.3 54.l 
133 14.4 15.6 5 18.6 10.3 54.l 
147 49.0 15.5 5 28.9 10.3 54.l 
162 23.5 15.6 5 39 .2 10.2 54.l 
176 58.l 15.5 5 49.4 10.2 54.0 
191 32.6 15.5 5 59 .6 10.2 54.0 
206 07.1 15.5 S 6 09.8 10.2 54.0 
220 41.6 15.5 6 20.0 10.1 54.0 
235 16.l 15.4 6 30.l 10.l 54.0 
249 50.5 15,5 6 40.2 10.1 54.0 
264 25.0 15.4 6 50.3 10.l 54.0 
278 59.4 15.4 7 00.4 10.0 54.0 
293 33.8 15.4 S 7 10.4 10.0 54.0 
308 08.2 15.4 7 20.4 10.0 54.0 
322 42.6 15.3 7 30.4 9.9 54.0 
337 16.9 15.4 7 40.3 9.9 54.0 
351 51.3 15.3 7 50.2 9.9 54.0 

6 25.6 15.3 8 00.l 9.8 54.0 

N 70 D CJ CJ 17 47 19 23 
68 //// //// 01 36 17 38 19 07 
66 //// II// 02 15 17 31 , 18 55 
64 II// 00 53 02 41 17 25 18 44 
62 //// 01 43 03 02 17 19 18 36 
60 //// 02 13 03 18 17 15 18 28 

N 58 00 48 02 35 03 32 
56 01 33 02 53 03 44 
54 02 01 03 08 03 54 
52 02 22 03 21 04 03 
50 02 39 03 32 04 12 
45 03 11 03 55 04 29 

N 40 03 34 04 12 04 43 
35 03 53 04 27 04 55 
30 04 08 04 39 05 05 
20 04 31 05 00 05 23 

N 10 04 50 05 16 05 39 
0 05 05 05 31 05 53 

S 10 05 19 05 45 06 07 
20 05 32 05 59 06 22 
30 05 44 06 13 06 39 
35 05 51 06 22 06 49 
40 05 58 06 31 07 00 
45 06 05 Ot 41 07 13 

S 50 06 14 06 53 07 29 
52 06 17 06 59 07 37 
54 06 21 07 05 07 45 
56 06 25 07 11 07 54 
58 06 30 07 19 08 05 

S 60 06 35 07 27 08 17 

17 11 
17 07 
17 04 
17 01 
16 58 
16 52 
16 48 
16 44 
16 40 
16 34 
16 28 
16 23 
16 18 
16 13 
16 07 
16 04 
16 00 
15 55 
15 50 
15 47 
15 45 
15 42 
15 39 
15 35 

18 21 
18 16 
18 10 
18 06 
18 01 
17 52 
17 45 
17 38 
17 32 
17 23 
17 14 
17 06 
16 58 
16 49 
16 40 
16 34 
16 28 
16 21 
16 12 
16 08 
16 04 
15 59 
15 54 
15 48 

h m 

21 38 
21 03 
20 39 
20 20 
20 05 
19 52 
19 41 
19 32 
19 24 
19 17 
19 10 
19 04 
18 52 
18 42 
18 33 
18 25 
18 12 
18 00 
17 50 
17 39 
17 28 
17 15 
17 07 
16 59 
16 49 
16 37 
16 32 
16 26 
16 19 
16 12 
16 03 

h m -22 52 
22 12 
21 45 
21 24 
21 07 
20 53 
20 41 
20 31 
20 22 
20 14 
20 07 
19 51 
19 38 
19 28 
19 18 
19 02 
18 48 
18 35 
18 22 
18 08 
17 53 
17 43 
17 33 
17 21 
17 06 
16 59 
16 52 
16 43 
16 34 
16 23 

20 59.9 15.3 S 8 09.9 9.8 54.0 
35 34.2 15.2 8 19. 7 9.8 54.0 
50 08.4 15.3 8 29.5 9.8 54.0 
64 42.7 15.2 8 39.3 9.7 54.0 
79 16.9 15.1 8 49.0 9.6 54.0 
93 51.0 15.2 8 58.6 9.7 54.0 

108 25.2 15.l S 9 08.3 9.6 54.0 f---l--+---'---+--..J...-..-iL.....--'---
122 59.3 15.l 9 17.9 9.6 54.0 lat. Sunset Twilight Moons•t 
137 33.4 15.l 9 27.5 9.5 54.0 ._--+---~-C_i_v_il __ N_a_u_t_. +--16_~_1_7___, __ 1_8_~_1_9_ 
152 07.5 15.l 9 37.0 9.5 54.0 
166 41.6 15.0 9 46.5 9.4 54.0 • h m h m 

181 15.6 15.0 9 55.9 9.4 54.0 N 72 D Cl 

195 49.6 15.0 S10 05.3 9.4 54.0 N 70 D D 
210 23.6 14.9 10 14.7 9.3 54.0 68 22 22 //// 
224 57.5 15.0 10 24.0 9.3 54.0 66 21 41 //// 
239 31.5 14.8 10 33.3 9.3 54.0 64 21 14 23 08 
254 05.3 14.9 10 42.6 9.2 54.0 62 20 53 22 13 
268 39.2 14.8 10 51.8 9.1 54.0 60 20 36 21 42 
283 13.0 14.8 S11 00.9 9.2 54.0 N 58 20 22 21 19 
297 46.8 14.8 11 10.l 9.0 54.0 56 20 10 21 01 
312 20.6 14.7 11 19.1 9.1 54.0 54 20 00 20 46 
326 54.3 14.7 11 28.2 8.9 54.0 52 19 50 20 33 
341 28.0 14.7 11 37.1 9.0 54.0 50 19 42 20 22 
356 01.7 14.7 11 46.l 8.9 54.0 45 19 24 19 59 

10 35.4 14.6 S11 55.0 8.8 54.0 N 40 19 10 19 41 
25 09.0 14.5 12 03.8 8.8 54.0 35 18 58 19 26 
39 42.5 14.6 12 12.6 8.7 54.0 30 18 48 19 14 
54 16.l 14.5 12 21.3 8.7 54.0 20 18 30 18 53 
68 49.6 14,4 12 30.0 8.7 54.0 N 10 18 14 18 37 
83 23.0 14.5 12 38.7 8.5 54.0 0 18 00 18 22 
97 56.5 14.4 S12 47.2 8.6 54.0 S 10 17 46 18 08 

112 29.9 14.3 12 55.8 8.5 54.0 20 17 31 17 54 
127 03.2 14.4 13 04.3 8.4 54.0 30 17 14 17 39 
141 36.6 14.3 13 12.7 8.4 54.0 35 17 04 17 31 
156 09.9 14.2 13 21.1 8.3 54.0 40 16 52 17 22 
170 43.l 14.2 13 29.4 8.3 54.0 45 16 39 17 11 
185 16.3 14.2 S13 37.7 e.2 54.0 S 50 16 23 16 59 
199 49.5 14.l 13 45.9 8.1 54.0 52 16 15 16 53 
214 22.6 14.1 13 54.0 8.1 54.0 54 16 07 16 47 
228 55.7 14.l 14 02.l 8.1 54.0 56 15 58 16 41 
243 28.8 14.0 14 10.2 8.0 54.0 58 15 47 16 33 

h m 

D 

D 
Ill/ 
Ill/ 
Ill/ 
Ill/ 
Ill/ 

23 13 
22 23 
21 54 
21 33 
21 16 
20 43 
20 19 
20 01 
19 45 
19 21 
19 03 
18 47 
18 34 
18 21 
18 08 
18 01 
17 54 
17 47 

17 39 
17 35 
17 31 
17 27 
17 22 
17 17 

h m 

03 01 
03 08 
03 13 
03 18 
03 21 
03 25 
03 28 
03 30 
03 32 
03 35 
03 36 
03 38 
03 42 

03 45 
03 48 
03 50 
03 54 
03 58 
04 02 
04 05 
04 09 
04 13 
04 16 
04 18 
04 22 
04 25 
04 27 
04 29 
04 31 
04 34 
04 36 

h m 

02 48 
03 01 
03 12 
03 20 
03 28 
03 34 
03 40 
03 45 
03 49 
03 53 
03 56 
04 00 
04 07 
04 13 
04 18 
04 22 
04 30 
04 37 
04 44 
04 50 
04 57 
05 05 
05 10 
05 15 
05 21 

05 29 
o5 n 
05 36 
05 40 
05 45 
05 50 

h m 

02 32 
02 54 
03 10 
03 24 
03 35 
03 45 
03 54 
04 01 
04 07 
04 13 
04 18 
04 23 
04 34 

04 42 
04 50 
04 56 
05 08 
05 18 
05 27 
05 36 
05 46 
05 58 
06 05 
06 12 
06 21 
06 32 
06 37 
06 42 
06 48 
06 55 
07 03 

h m 

02 08 
02 44 
03 10 
03 30 
03 46 
03 59 
04 11 
04 20 
04 29 
04 37 
04 44 
04 50 
05 03 
05 14 
05 24 
05 32 
05 47 
06 00 
06 11 
06 23 
06 36 
06 51 
06 59 
07 09 
07 21 
07 34 
07 41 
07 48 
07 56 
08 05 
08 16 258 01.8 14.0 14 18.2 7.9 54.0 S 60 15 35 16 25 

272 34.8 14.0 S14 26.1 7.9 54.0 1--+----'--s_u_N_,._ __ +---.J---M-OO ..... _N __ ,..._ __ 

287 07.8 13.9 14 34.0 7.8 54.0 
301 40.7 13.8 14 41.8 7.7 54.0 Day Eqn. of Time 
316 13.5 13.9 14 49.5 1.1 54.o oo• 12• 
330 46.4 13.8 14 57.2 7.6 54.0 
345 19.2 13.7 15 04.8 7.6 54.0 

S.D. 14.7 14.7 14.7 

m • 
16 03 43 
17 03 42 
18 03 40 

03 42 
03 41 
03 39 

Mer. 
Pa11. 

h ffl 

11 56 
11 56 
11 56 

Mer. Pass. 
Upper lower Age 

h m 

22 34 
23 16 
24 01 

h "' d 
10 12 12 
10 55 13 
11 38 14 

Phase 

0 



102 MAY 19, 20, 21 (TUES., WED., THURS.) 

ARIES VENUS -3.4 MARS +1.6 JUPITER -1.8 SATURN +1.0 STARS 
C,MI 

C:, HA G.H.A. Dec. G.H.A. Dec. G.HA. Dec. G.HA Dec. Name S.HA Dec. ,, 
" . " 

, 
" 

, . , . . , . , . , . , . , . , 
1900 236 34.6 169 30.1 N21 57.9 191 26.2 Nl6 54.2 55 28.6 N 1 07.6 52 35.0 N l 03.9 Acamar 315 37.3 540 22.9 

01 2',l 37.0 184 29.3 58.5 206 26.9 54.7 70 31.2 07.6 67 37.5 03.9 Achernar 335 45.5 S57 19.9 
02 2(,6 39.5 199 28.5 59.l 221 27.5 55.2 85 33.7 07.7 82 40.0 03.9 Acrux 173 36.3 S62 59.9 
03 281 42.0 214 27.7 21 59.6 236 28.1 .. 55.8 100 36.2 .. 07.7 97 42.6 .. 03.9 Adhara 255 32.0 S28 57.0 
04 296 44.4 229 26.9 22 00.2 251 28.8 56.3 ll5 38.7 07.7 112 45.1 03.9 Aldebaran 291 17.8 Nl6 28.2 
05 311 46.9 244 26.l 00.8 266 29.4 56.8 130 41.3 07.7 127 47.6 04.0 
06 326 49.4 259 25.3 N22 01.4 281 30.l Nl6 57.4 145 43.8 N l 07.7 142 50.2 N l 04.0 Alioth 166 41.7 N56 03.9 
07 341 51.8 274 24.6 01.9 296 30.7 57.9 160 46.3 07.7 157 52.7 04.0 Alkaid 153 17.8 N49 24.6 

T 
08 356 54.3 289 23.8 02.5 311 31.4 58.4 175 48.9 07.8 172 55.2 04.0 Al Na'ir 28 14.'I 547 03.0 
09 ll 56.8 304 23.0 .. 03.l 326 32.0 .. 59.0 190 51.4 .. 07.8 187 57.8 .. 04.0 Alnilam 276 11.5 S l 12.9 u 10 26 59.2 319 22.2 03.6 341 32.6 16 59.5 205 53.9 07.8 203 00.3 04.l Alphard 218 20.2 S 8 34.7 E 11 42 01.7 334 21.4 04.2 356 33.3 17 00.l 220 56.4 07.8 218 02.8 04.1 s 
12 57 04.1 349 20.6 N22 04.8 ll 33.9 Nl7 00.6 235 59.0 N 1 07.8 D 233 05.4 N l 04.l Alphecca 126 31.4 N26 41>.7 

A 13 72 06.6 4 19.8 05.3 26 34.6 01.1 251 01.5 07.8 248 07.9 04.l Alpheratz 358 09.l N28 59.0 
y 14 87 09.1 19 19.0 05.9 41 35.2 01.7 266 04.0 07.8 263 10.4 04.1 Altair 62 31.9 N 8 49.0 

15 102 11.5 34 18.2 .. 06.4 56 35.8 .. 02.2 281 06.5 .. 07.9 278 13.0 .. 04.2 Ankaa 353 40.1 542 24.4 
16 117 14.0 49 17.4 07.0 71 36.5 02.7 296 09.l 07.9 293 15.5 04.2 Antares 112 56.0 S26 23.4 
17 132 16.5 64 16.6 07.6 86 37.l . 03.3 3ll 11.6 07.9 308 18.0 04.2 
18 147 18.9 79 15.8 N22 08.l 101 37.7 Nl7 03.8 326 14.1 N l 07.9 323 20.5 N 1 04.2 Arcturus 146 17.8 Nl9 16.9 
19 162 21.4 94 15.0 08.7 116 38.4 04.3 341 16.6 07.9 338 23.l 04.2 Atria 108 19.3 S68 59.6 
20 177 23.9 109 14.2 09.2 131 39.0 04.9 356 19.1 07.9 353 25.6 04.3 Avior 234 28.3 S59 27.3 
21 192 26.3 124 13.4 .. 09.8 146 39.7 .. 05.4 ll 21.7 .. 08.0 8 28.1 .. 04.3 Bellatrix 278 58.6 N 6 19.9 
22 207 28.8 139 12.6 10.3 161 40.3 05.9 26 24.2 08.0 23 30.7 04.3 Betelgeuse 271 28.1 N 7 24.1 
23 222 31.2 154 ll.8 10.9 176 40.9 06.4 41 26.7 08.0 38 33.2 04.3 

20 00 237 33.7 169 11.0 N22 11.4 191 41.6 Nl7 07.0 56 29.2 N 1 08.0 53 35.7 N 1 04.3 Canopus 264 07.5 S52 41.4 
01 252 36.2 184 10.2 12.0 206 42.2 07.5 71 31.8 08.0 68 38.2 04.4 Capella 281 11.1 N45 58.7 
02 267 38.6 199 09.4 12.5 221 42.9 08.0 86 34.3 08.0 83 40.8 04.4 Deneb 49 48.0 N45 12.5 
03 282 41.1 214 08.6 .. 13.1 236 43.5 .. 08.6 101 36.8 .. 08.0 98 43.3 .. 04.4 Denebola 182 58.5 Nl4 40.7 
04 297 43.6 229 07.8 13.6 251 44.l 09.1 116 39.3 08.1 113 45.8 04.4 Oiphda 349 20.7 S18 05.4 
05 312 46.0 244 07.0 14.2 266 44.8 09.6 131 41.8 08.1 128 48.4 04.4 
06 327 48.5 259 06.2 N22 14.7 281 45.4 Nl7 10.2 146 44.4 N 1 08.1 143 50.9 N 1 04.4 Dubhe 194 21.4 N61 51.4 

W 07 342 51.0 274 05.4 15.3 296 46.1 10.7 161 46.9 08.1 158 53.4 04.5 Elnath 278 43.9 N28 35.5 
E 08 357 53.4 289 04.6 15.8 311 46.7 11.2 176 49.4 08.1 173 55.9 04.5 Eltanin 90 57.1 N51 29.4 
D 09 12 55.9 304 03.8 .. 16.3 326 47.3 .. 11.7 191 51.9 .. 08.1 188 58.5 .. 04.5 Enif 34 11.1 N 9 47.2 
N 10 27 58.4 319 03.0 16.9 341 48.0 12.3 206 54.4 08.1 204 01.0 04.5 Fomalhaut 15 51.0 S29 43.2 

E 11 43 00.8 334 02.2 17.4 356 48.6 12.8 221 57.0 08.l 219 03.5 04.5 

s 12 58 03.3 349 01.4 N22 18.0 11 49.2 Nl7 13.3 236 59.5 N 1 08.2 234 06.l N 1 04.6 Gacrux 172 27.9 S57 00.1 

D 13 73 05.7 4 00.6 18.5 26 49.9 13.9 252 02.0 08.2 249 08.6 04.6 Gienah 176 17.3 S17 26.4 

A 14 88 08.2 18 59.8 19.0 41 50.5 14.4 267 04.5 08.2 264 11.l 04.6 Hadar 149 22.1 S60 17.1 
15 103 10.7 33 59.0 .. 19.6 56 51.2 .. 14.9 282 07.0 .. 08.2 279 13.6 .. 04.6 Hamal 328 28.7 N23 22.2 y 
16 118 13.1 48 58.2 20.l 71 51.8 15.4 297 09.5 08.2 294 16.2 04.6 Kaua Aual. 84 15.9 S34 23.5 
17 133 15.6 63 57.4 20.6 86 52.4 16.0 312 12.l 08.2 309 18.7 04.6 
18 148 18.l 78 56.6 N22 21.2 101 53.1 Nl7 16.5 327 14.6 N 1 08.2 324 21.2 N 1 04.7 Kochab 137 17.9 N74 14.l 
19 163 20.5 93 55.8 21.7 ll6 53.7 17.0 342 17.l 08.2 339 23.7 04.7 Markab 14 02.8 Nl5 06.1 
20 178 23.0 108 55.0 22.2 131 54.3 17.5 357 19.6 08.3 354 26.3 04.7 Menkar 314 41.0 N 4 00.8 
21 193 25.5 123 54.l .. 22.8 146 55.0 .. 18.1 12 22.1 .. 08.3 9 28.8 . . 04.7 Menkent 148 36.l S36 16.8 
22 208 27.9 138 53.3 23.3 161 55.6 18.6 27 24.6 08.3 24 31.3 04.7 Miaplacidus 221 45.0 S69 38.7 
23 223 30.4 153 52.5 23.8 176 56.3 19.1 42 27.2 08.3 39 33.8 04.7 

2100 238 32.9 168 51.7 N22 24.3 191 56.9 Nl7 19.6 57 29.7 N 1 08.3 54 36.4 N 1 04.8 Mirfak 309 16.0 N49 47.5 
01 253 35.3 183 50.9 24.9 206 57.5 20.2 72 32.2 08.3 69 38.9 04.8 Nunki 76 28.4 S26 19.2 
02 268 37.8 198 50.l 25.4 221 58.2 20.7 87 34.7 08.3 84 41.4 04.8 Peacock 53 57.5 S56 47.5 
03 283 40.2 213 49.3 .. 25.9 236 58.8 .. 21.2 102 37.2 .. 08.3 99 43.9 . . 04.8 Pollux 243 57.9 N28 04.4 
04 298 42.7 228 48.5 26.4 251 59.4 21.7 ll7 39.7 08.3 114 46.5 04.8 Procyon 245 25.5 N 5 16.3 
05 313 45.2 243 47.7 26.9 267 00.1 22.3 132 42.2 08.4 129 49.0 04.9 

06 328 47.6 258 41>.9 N22 27 .5 282 00.7 Nl7 22.8 147 44.8 N l 08.4 144 51.5 N l 04.9 Rasalhague 96 28.9 Nl2 34.4 
07 343 50,l 273 46.J 28.0 297 01.3 23.3 162 47.3 08.4 159 54.0 04.9 Regulus 208 09.5 Nl2 03.6 

I 08 358 S2.6 288 45.2 28.5 312 02.0 23.8 177 49.8 08.4 174 56.6 04.9 Rigel 281 35.9 S 8 13.5 
H 09 13 55.0 303 44.4 .. 29.0 327 02.6 .. 24.3 192 52.3 .. 08.4 189 59.l .. 04.9 Rlgil Kent. 140 24.6 S60 45.5 
u 10 28 57.5 318 43.6 29.5 342 03.3 24.9 207 54.8 08.4 205 01.6 04.9 Sabik 102 40.3 S15 42.1 
R 11 44 00.0 333 42.8 30.0 357 03.9 25.4 222 57.3 08.4 220 04.1 04.9 

s 12 59 02.4 348 42.0 N22 30.5 12 04.5 Nl7 25.9 237 59.8 N 1 08.4 235 06.7 N 1 05.0 Schedar 350 08.9 N56 25.8 
D 13 74 04.9 3 41.2 31.1 27 05.2 26.4 253 02.3 08.4 250 09.2 05.0 Shaula 96 54.8 S37 05.4 
A 14 89 07.3 18 40.4 31.6 42 05.8 26.9 268 04.9 08.4 265 11.7 05.0 Sirius 258 55.6 S16 41.6 
y 15 104 09.8 33 39.5 .. 32.1 57 06.4 .. 27.5 283 07.4 .. 08.5 280 14.2 .. 05.0 Spica 158 56.8 S11 03.9 

16 119 12.3 48 38.7 32.6 72 07.l 28.0 298 09.9 08.5 295 16.8 05.0 Suhail 223 10.6 S43 21.7 
17 134 14.7 63 37.9 33.l 87 07.7 28.5 313 12.4 08.5 310 19.3 05.0 

18 149 17.2 78 37.l N22 33.6 102 08.3 Nl7 29.0 328 14.9 N l 08.5 325 21.8 N 1 05.1 Vega 80 55.2 N38 45.8 
19 164 19.7 93 36.3 34.l 117 09.0 29.5 343 17.4 08.5 340 24.3 05.l Zuben'ubi 137 32.2 S15 57.9 
20 179 22.1 108 35.5 34.6 132 09.6 30.1 358 19.9 08.5 355 26.8 05.1 S.HA Mo,. PoH. 
21 194 24.6 123 34.7 .. 35.l 147 10.2 .. 30.6 13 22.4 .. 08.5 10 29.4 .. 05.1 . , h ffl 

22 209 27.1 138 33.8 35.6 162 10.9 31.1 28 24.9 08.5 25 31.9 05.1 Venus 291 37.3 12 44 
23 224 29.5 153 33.0 36.l I a 77 11.5 31.6 43 27.4 08.5 40 34.4 05.1 Mara 314 07.9 11 13 

h m Jupiter 178 55.5 20 11 
Mer. Poss. 8 08.4 v -o.e d 0.5 V 0.6 d 0.5 V 2.5 d 0.0 V 2.5 d 0.0 Saturn 176 02.0 20 22 
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SUN MOON lot. 
Twilight Moonrise 

Naut. Civil Sunrise 19 20 21 22 
G.M.T.t-------+-------------+--+...;..;=-:.;;...,--';:;.;.;.:.;._t---+--"',;._-,-_..;;.;;_~ ...... =---r---'=--

G.H.A. Dec. 
d h o , o , 

19 00 180 54.4 Nl9 42.0 
01 195 54.4 42.5 
02 210 54.3 43.l 
03 225 54.3 · · 43.6 
04 240 54.3 44.l 
05 255 54.3 44.7 
06 270 54.2 Nl9 45.2 
07 5 54.2 45.7 

T 08 3. 54.2 46.3 
U Cl',; 54.1 · · 46.8 
E 101 .>30 54.1 47.4 

~ ~ 
34

~ ::~ Nl9 :;:: 
13 15 54.0 49.0 

~ ½: !~ ~:~ . . :~:~ 
16 60 53.9 50.5 
17 75 53.9 51.1 
18 90 53.9 Nl9 51.6 
19 105 53.8 52.l 
20 120 53.8 52.7 
21 135 53.8 · · 53.2 
22 150 53.8 53.7 
23 165 53.7 54.2 

20 00 180 53.7 Nl9 54.8 
01 195 53.7 55.3 
02 210 53.6 55.8 
03 225 53.6 • · 56.3 
04 240 53.6 56.9 
05 255 53.5 57.4 
06 270 53.5 Nl9 57.9 

W 07 285 53.5 58.4 
E 08 300 53.4 59.0 
D 09 315 53.4 19 59.5 
N 10 330 53.4 20 00.0 
E 11 345 53.3 00.5 
s 12 0 53.3 N20 01.0 
D 13 15 53.3 01.6 
A 14 30 53.2 02.l 
y 15 45 53.2 · · 02.6 

16 60 53.2 03.1 
17 75 53.1 03.6 
18 90 53.1 N20 04.1 
19 105 53.0 04.7 
20 120 53.0 05.2 
21 135 53.0 · • 05.7 
22 150 52.9 06.1 
23 165 52.9 06J 

2100 180 52.9 N20 07.2 
01 195 52.8 07.7 
02 210 52.8 08.2 
03 225 52.7 · · 08.8 
04 240 52.7 09.3 
05 255 52.7 09.8 
06 270 52.6 N20 10.3 
07 285 52.6 10.8 

T 08 300 52.5 11.3 
H 09 315 52.5 • · 11.8 
U 10 330 52.5 12.3 
R 11 345 52.4 12.8 
S 12 0 52.4 N20 13.3 
D 13 15 52.3 13.8 
A 14 30 52.3 14.3 
Y 15 45 52.3 • · 14.8 

16 60 52.2 15.3 
17 75 52.2 15.8 
18 90 52.1 N20 16.3 
19 105 52.1 16.8 
20 120 52.1 17.3 
21 135 52.0 · · 17.8 
22 150 52.0 18.3 
23 165 51.9 18.8 

s.o. 15.8 d o.5 

G.H.A. V Dec. 
<> , 0 , 

359 51.9 13.7 S15 12.4 
14 24.6 13.7 15 19.9 
28 57.3 13.6 15 27.3 
43 29.9 13.6 15 34.7 
58 02.5 13.5 15 42.0 
72 35.0 13.5 15 49.2 
87 07.5 13.5 S15 56.4 

101 40.0 13.4 16 03.5 
116 12.4 13.4 16 10.5 
130 44.8 13.3 16 17 .5 
145 17.1 13.3 16 24.4 
159 49.4 13.3 16 31.2 
174 21.7 13.2 S16 37.9 
188 53.9 13.2 16 44.6 
203 26.l 13.1 16 51.2 
217 58.2 13.l 16 57 .8 
232 30.3 13.0 17 04.3 
247 02.3 13.0 17 10.6 
261 34.3 13.0 S17 17.0 
276 06.3 12.9 17 23.2 
290 38.2 12.9 17 29.4 
305 10.1 12.8 17 35.5 
319 41.9 12.8 17 41.5 
334 13.7 12.8 17 47.4 
348 45.5 12.1 S17 53.3 

3 17.2 12.6 17 59.1 
17 48.8 12.7 18 04.8 
32 20.5 12.5 18 10.4 
46 52.0 12.6 18 16.0 
61 23.6 12.5 18 21.4 

75 55.1 12.4 S18 26.8 
90 26.5 12.4 18 32.1 

104 57.9 12.4 18 37.3 
119 29.3 12.4 18 42.5 
134 00.7 12.2 18 47.5 
148 31.9 12.3 18 52.5 
163 03.2 12.2 S18 57 .4 
177 34.4 12.2 19 02.2 
192 05.6 12.1 19 06.9 
206 36.7 12.1 19 11.5 
221 07 .8 12.1 19 16.0 
235 38.9 12.0 19 20.5 
250 09.9 12.0 S19 24.9 
264 40.9 11.9 19 29.l 
279 11.8 11.9 19 33.3 
293 42.7 11.9 19 37.4 
308 13.6 11.B 19 41.4 
322 44.4 11.8 19 45.3 
337 15.2 11.1 S19 49.2 
351 45.9 11.7 19 52.9 

6 16.6 11.7 19 56.6 
20 47.3 11.6 20 00.1 
35 17.9 11.6 20 03.6 
49 48.5 11.6 20 06.9 
64 19.l 11.s S20 10.2 
78 49.6 11.5 20 13.4 
93 20.l 11.5 20 16.5 

107 50.6 11.4 20 19.4 
122 21.0 11.4 20 22.3 
136 51.4 11.4 20 25.1 
151 21.8 11.3 S20 27 .8 
165 52.l 11.3 20 30.4 
180 22.4 11.3 20 32.9 
194 52.7 11.2 20 35.3 
209 22.9 11.3 20 37.7 
223 53.2 11.1 20 39.9 
238 23.3 11.2 520 42.0 
252 53.5 11.l 20 44.0 
267 23.6 11.1 20 45.9 
281 53.7 11.1 20 47.7 
296 23.8 11.0 20 49.4 
310 53.8 11.0 20 51.0 

S.D. 14.7 14.8 

d H.P. 

7.5 54.0 
7.4 54.0 
7.4 54.0 
7.3 54.0 
7.2 54.0 
7.2 54.1 
7.1 54.1 
7.0 54.1 
7.0 54.1 
6.9 54.1 
6.8 54.1 
6.7 54.1 
6.7 54.1 
6.6 54.1 
6.6 54.l 
6.5 54.1 
6.3 54.l 
6.4 54.1 
6.2 54.1 
6.2 54.1 
6.1 54.2 
6.0 54.2 
5.9 54.2 
5.9 54.2 
5.8 54.2 
5.7 54.2 
5.6 54.2 
5.6 54.2 
5.4 54.2 
5.4 54.2 

. 
N 72 
N 70 

68 
66 
64 
62 
60 

H 58 
56 
54 
52 
50 
45 

N 40 
35 
30 
20 

N 10 
0 

S 10 
20 
30 
35 
40 
45 

S 50 
52 
54 
56 
58 

S 60 

h m 

CJ 

CJ 
/Ill 
Ill/ 
/Ill 
Ill/ 
Ill/ 

00 14 
01 21 
01 52 
02 15 
02 33 
03 06 

03 31 
03 50 
04 06 
04 30 
04 49 
OS 05 
05 19 
05 33 
OS 46 
05 53 
06 00 
06 08 
06 17 
06 21 
06 25 
06 29 
06 34 
06 40 

h m 

Cl 

CJ 
Ill/ 
Ill/ 

00 16 
01 30 
02 03 
02 28 
02 47 
03 02 
03 16 
03 27 
03 51 
04 10 
04 25 
04 37 
04 58 
05 16 
05 31 
05 45 
06 00 
06 15 
06 24 
06 33 
06 44 
06 57 
07 03 
07 09 
07 16 
07 24 
07 33 

h m 

CJ 

CJ 
01 17 
02 03 
02 32 
02 54 
03 11 
03 26 
03 39 
03 50 
03 59 
04 08 
04 26 
04 41 
04 53 
05 04 
05 22 
05 38 
05 53 
06 08 
06 23 
06 41 
06 51 
07 03 
07 16 
07 33 
07 41 
07 50 
07 59 
08 11 
08 24 

h m -22 52 
22 12 
21 45 
21 24 
21 07 
20 53 
20 41 
20 31 
20 22 
20 14 
20 07 
19 51 
19 38 
19 28 
19 18 
19 02 
18 48 
18 35 
18 22 
18 08 
17 53 
17 43 
17 33 
17 21 
17 06 
16 59 
16 52 
16 43 
16 34 
16 23 

h m --23 45 
23 06 
22 39 
22 18 
22 01 
21 47 
21 35 
21 24 
21 15 
21 07 
20 49 
20 34 
20 22 
20 11 
19 53 
19 37 
19 22 
19 08 
18 52 
18 34 
18 23 
18 11 
17 57 
17 40 
17 32 
17 23 
17 13 
17 02 
16 48 

h m --25 08 
24 17 
23 45 
23 22 
23 03 
22 47 
22 34 
22 22 
22 12 
22 03 
21 44 
21 28 
21 15 
21 04 
20 44 
20 27 
20 11 
19 55 
19 38 
19 19 
19 08 
18 55 
18 39 
18 21 
18 12 
18 02 
17 51 
17 38 
17 23 

h m --01 08 
00 17 
24 37 
24 13 
23 54 
23 39 
23 25 
23 14 
23 03 
22 54 
22 35 
22 19 
22 06 
21 54 
21 35 
21 17 
21 01 
20 45 
20 28 
20 08 
19 57 
19 44 
19 28 
19 09 
19 00 
18 49 
18 38 
18 25 
18 09 

5·3 54-2 t---+---+--T-Wl __ .._lig_h_t_-+----''---Moo-._n_ae_t _ _... __ _ 

5.2 54.2 lot. Sunset 
5.2 54.3 t---+----+--C_i_v_il ....... _N_o_u_t_. +--19_..,..._zo_...,..._2_1 ___ 2_2_ 
5.0 54.3 
5.054.3 • hm hm 

4.9 54.3 N 72 CJ CJ 

4.8 54.3 N 70 CJ CJ 
4.7 54.3 68 22 42 /1// 
4.6 54.3 66 21 54 Ill/ 
4.5 54.3 64 21 24 //// 
4.5 54.3 62 21 01 22 28 
4.4 54.3 60 20 43 21 52 
4.2 54.4 N 58 20 28 21 27 
4.2 54.4 56 20 15 21 08 
4.1 54.4 54 20 04 20 52 
4.0 54.4 52 19 55 20 38 
3.9 54.4 50 19 46 20 27 
3.9 54.4 45 19 28 20 03 
3.7 54.4 N 40 19 13 19 44 
3.7 54.4 35 19 00 19 29 
3.5 54.4 30 18 49 19 16 
3.5 54.5 20 18 31 18 55 
3.3 54.5 N 10 18 15 18 37 
3.3 54.5 0 18 00 18 22 
3.2 54.S S 10 17 45 18 08 
,.1 54.5 20 17 30 17 5.3 
2.9 54.5 30 17 12 17 38 
2.9 54.5 35 17 02 17 29 
2.8 54.5 40 16 50 17 19 
2.7 54.6 45 16 36 17 08 
2.6 54.6 S 50 16 19 16 S6 
2.5 54.6 52 16 12 16 50 
2.4 54.6 54 16 03 16 43 
2.4 54.6 56 15 53 16 36 
2.2 54.6 58 15 42 16 29 
2.1 54.6 S 60 15 29 16 20 

h m 

CJ 

CJ 
Ill/ 
Ill/ 
Ill/ 
Ill/ 
Ill/ 

Ill/ 
22 36 
22 03 
21 40 
21 22 
20 47 
20 23 
20 03 
19 48 
19 23 
19 04 
18 48 
18 33 
18 20 
18 07 
18 00 
17 52 
17 44 
17 36 
17 32 
17 27 
17 23 
17 18 
17 13 

h m 

02 08 
02 44 
03 10 
03 30 
03 46 
03 59 
04 11 
04 20 
04 29 
04 37 
04 44 
04 50 
05 03 
05 14 
05 24 
05 32 
05 47 
06 00 
06 11 
06 23 
06 36 
06 51 
06 59 
07 09 
07 21 
07 34 
07 41 
07 48 
07 56 
08 05 
08 16 

h m -02 31 
03 12 
03 40 
04 01 
04 18 
04 33 
04 45 
04 56 
05 05 
05 14 
05 21 
05 37 
05 51 
06 02 
06 12 
06 29 
06 44 
06 58 
07 12 
07 27 
07 44 
07 54 
08 06 
08 19 
08 36 
08 43 
08 52 
09 02 
09 13 
09 26 

h m --03 17 
03 57 
04 24 
04 45 
05 02 
05 17 
05 29 
05 40 
05 50 
05 58 
06 16 
06 31 
06 44 
06 55 
07 14 
07 30 
07 46 
08 01 
08 18 
08 37 
08 48 
09 01 
09 16 
09 34 
09 43 
09 52 
10 03 
10 16 
10 31 

h m --03 36 
04 28 
05 00 
05 23 
05 42 
05 58 
06 11 
06 23 
06 33 
06 42 
07 02 
07 17 
07 31 
07 42 
08 02 
08 19 
08 35 
08 51 
09 08 
09 28 
09 40 
09 53 
10 09 
10 28 
10 37 
10 47 
10 59 
11 12 
11 27 

2.0 54.7 1--+-----S-U_N_,._ __ +-__ ..._ __ M_OO.__N __ ..._ __ 

1
·
9 54·

7 
Eqn. of Time 

1.8 54.7 0ov 
00

• 
12

• 
1.7 54.7 
1.6 54.7 
1.6 54.7 

14.9 

19 03 38 
20 03 35 
21 03 31 

03 36 
03 33 
03 30 

Mer. 
Pou. 

h '" 
11 56 
11 56 
11 57 

Mer. Posa. 
Upper lower Agt 

h • 
00 01 
00 46 
01 34 

h ffl d 

12 23 15 
13 10 16 
13 58 17 

Phase 

0 



104 MAY 22, 23, 24 (FRI., SAT., SUN.) 

ARIES VENUS ·-3.4 MARS +1.6 JUPITER -1.8 SATURN +1.0 STARS 
f,M I 

G.H.A. G.HA. Dec. G.H.A. Dec. G.H.A. Dec. G.HA. Dec. Name S.H.A. Dec. 

" h ., 0 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 22~ 239 32.0 168 32.2 N22 36.6 192 12.l Nl7 32.l 58 29.9 N 1 08.5 55 36.9 N 1 05.2 Acamar 315 37.3 S40 22.8 
254 34.5 183 31.4 37.1 207 12.8 32.6 73 32.5 08.5 70 39.5 05.2 Achernar 335 45.4 S57 19.8 

02 269 36.9 198 30.6 37.6 222 13.4 33.2 88 35.0 08.5 85 42.0 05.2 Acrux 173 36.3 562 59.9 
03 284 39.4 213 29.7 .. 38.1 237 14.l .. 33.7 103 37.5 .. 08.6 100 44.5 .. 05.2 Adhara 255 32.1 S28 57.0 
04 299 41.8 228 28.9 38.6 252 14.7 34.2 118 40.0 08.6 115 47.0 05.2 Aldebaran 291 17.8 Nl6 28.2 
05 314 44.3 243 28.1 39.1 267 15.3 34.7 133 42.5 08.6 130 49.5 05.2 
06 329 46.8 258 27.3 N22 39.6 282 16.0 Nl7 35.2 148 45.0 N 1 08.6 145 52.1 N 1 05.2 Alioth 166 41.8 N56 03.9 
07 344 49.2 273 26.5 40.l 297 16.6 35.7 163 47.5 08.6 160 54.6 05.3 Alkaid 153 17.8 N49 24.6 
08 359 51.7 288 25.6 40.5 312 17.2 36.2 178 50.0 08.6 175 57.l 05.3 Al Na'ir 28 547 02.9 

F 09 14 54.2 303 24.8 .. 41.0 327 17.9 .. 36.8 193 52.5 .. 08.6 190 59.6 .. 05.3 Alnilam 276 11.5 S 1 12.9 
R 10 29 56.6 318 24.0 41.5 342 18.5 37.3 208 55.0 08.6 206 02.1 05.3 Alphard 218 20.2 S 8 34.7 
I 11 44 59.1 333 23.2 42.0 357 19.1 37.8 223 57.5 08.6 221 04.7 05.3 
D 12 60 01.6 348 22.4 N22 42.5 12 19.8 Nl7 38.3 239 00.0 N l 08.6 236 07.2 N l 05.3 Alphecca 126 31.4 N26 46.7 
A 13 75 04.0 3 21.5 43.0 27 20.4 38.8 254 02.5 08.6 251 09.7 05.4 Alpheratz 358 09.0 N28 59.0 y 14 90 06.5 18 20.7 43.5 42 21.0 39.3 269 05.0 08.6 266 12.2 05.4 Altair 62 31.9 N 8 49.0 

15 105 09.0 33 19.9 .. 43.9 57 21.7 .. 39.8 284 07.5 .. 08.6 281 14.7 .. 05.4 Ankaa 353 40.1 542 24.4 
16 120 11.4 48 19.1 44.4 72 22.3 40.3 299 10.0 08.6 296 17.3 05.4 Antares 112 55.9 S26 23.4 
17 135 13.9 63 18.2 44.9 87 22.9 40.9 314 12.5 08.6 311 19.8 05.4 
18 150 16.3 78 17.4 N22 45.4 102 23.6 Nl7 41.4 329 15.0 N 1 08.7 326 22.3 N 1 05.4 Arcturus 146 17.8 Nl9 16.9 
19 165 18.8 93 16.6 45.9 117 24.2 41.9 344 17.5 08.7 341 24.8 05.4 Atria 108 19.2 568 59.6 
20 180 21.3 108 15.8 46.3 132 24.8 42.4 359 20.0 08.7 356 27.3 05.5 Avior 234 28.3 S59 27.3 
21 195 23.7 123 14.9 .. 46.8 147 25.5 .. 42.9 14 22.6 .. 08.7 11 29.9 . . 05.5 Bellatrix 278 58.6 N 6 19.9 
22 ?10 26.2 138 14.l 47.3 162 26.l 43.4 29 25.l 08.7 26 32.4 05.5 Betelgeuse 271 28.1 N 7 24.1 
23 22S 28.7 153 13.3 47.8 177 26.7 43.9 44 27.6 08.7 41 34.9 05.5 

23 00 240 31.l 168 12.5 N22 48.2 192 27.4 Nl7 44.4 59 30.l N 1 08.7 56 37.4 N 1 05.5 Canopus 264 07.5 S52 41.4 
01 255 33.6 183 11.6 48.7 207 28.0 44.9 74 32.6 08.7 71 39.9 05.5 Capella 281 11.1 N45 58.7 
02 270 36.l 198 10.8 49.2 222 28.6 45.4 89 35.1 08.7 86 42.4 05.5 Deneb 49 48.0 N45 12.5 
03 285 38.5 213 10.0 .. 49.6 237 29.3 .. 46.0 104 37.6 .. 08.7 101 45.0 . . 05.5 Denebola 182 58.5 Nl4 40.7 
04 300 41.0 228 09.2 50.1 252 29.9 46.5 119 40.l 08.7 116 47.5 05.6 Diphda 349 20.6 S18 05.4 
05 315 43.4 243 08.3 50.6 267 30.5 47.0 134 42.6 08.7 131 50.0 05.6 
06 330 45.9 258 07.5 N22 51.0 282 31.2 Nl7 47.5 149 45.l N 1 08.7 146 52.5 N 1 05.6 Dubhe 194 21.5 N61 51.4 
07 345 48.4 273 06.7 51.5 297 31.8 48.0 164 47.6 08.7 161 55.0 05.6 Elnath 278 43.9 N28 35.5 

s 08 0 50.8 288 05.8 52.0 312 32.4 48.5 179 50.1 08.7 176 57.6 05.6 Eltanin 90 57.0 N51 29.4 
A 09 15 53.3 303 05.0 .. 52.4 327 33.1 .. 49.0 194 52.6 .. 08.7 192 00.1 . . 05.6 Enif 34 11.l N 9 47.2 
T 10 30 55.8 318 04.2 52.9 342 33.7 49.5 209 55.1 08.7 207 02.6 05.6 Fomalhaut 15 51.0 S29 43.2 
u 11 45 58.2 333 03.4 53.3 357 34.3 50.0 224 57.5 08.7 222 05.1 05.7 
·R 12 61 00.7 348 02.5 N22 53.8 12 35.0 Nl7 50.5 240 00.0 N 1 08.7 237 07.6 N 1 05.7 Gacrux 172 27.9 S57 00.7 
D 13 76 03.2 3 01.7 54.2 27 35.6 51.0 255 02.5 08.7 252 10.1 05.7 Gienah 176 17.3 S17 26.4 
A 14 91 05.6 18 00.9 54.7 42 36.2 51.5 270 05.0 08.7 267 12.6 05.7 Hadar 149 22.1 560 17.1 
y 15 106 08.1 33 00.0 .. 55.2 57 36.8 .. 52.0 285 07.5 .. 08.7 282 15.2 . . 05.7 Hamal 328 28.7 N23 22.2 

16 121 10.6 47 59.2 55.6 72 37.5 52.5 300 10.0 08.7 297 17.7 05.7 Kaus Auat. 84 15.9 S34 23.6 
17 136 13.0 62 58.4 56.l 87 38.1 53.0 315 12.5 08.7 312 20.2 05.7 
18 151 15.5 77 57.5 N22 56.5 102 38.7 Nl7 53.5 330 15.0 N 1 08.8 327 22.7 N 1 05.7 Kochab 137 17.9 N74 14.1 
19 166 17.9 92 56.7 57.0 117 39.4 54.0 345 17.5 08.8 342 25.2 05.8 Markab 14 02.8 Nl5 06.1 
20 181 20.4 107 55.9 57.4 132 40.0 54.6 0 20.0 08.8 357 27.7 05.8 Menkar 314 41.0 N 4 00.8 
21 196 22.9 122 55.0 .. 57.9 147 40.6 .. 55.l 15 22.5 .. 08.8 12 30.3 . . 05.8 Menkent 148 36.1 S36 16.8 
22 211 25.3 137 54.2 58.3 162 41.3 55.6 30 25.0 08.8 27 32.8 05.8 Miaplacidua 221 45.1 569 38.7 
23 226 27.8 152 53.4 58.8 177 41.9 56.1 45 27.5 08.8 42 35.3 05.8 

24: 241 30.3 167 52.5 N22 59.2 192 42.5 Nl7 56.6 60 30.0 N 1 08.8 57 37.8 N 1 05.8 Mirfak 309 16.0 N49 47.5 
256 32.7 182 51.7 22 59.6 207 43.2 57.1 75 32.5 08.8 72 40.3 05.8 Nunki 76 28.3 S26 19.2 

02 271 35.2 197 50.9 23 00.1 222 43.8 57.6 90 35.0 08.8 87 42.8 05.8 Peacock 53 57.4 S56 47.5 
03 ?.86 37.7 212 50.0 .. 00.5 237 44.4 .. 58.1 105 37.5 .. 08.8 102 45.3 . . 05.9 Pollux 243 57.9 N28 04.4 
04 301 40.l 227 49.2 01.0 252 45.l 58.6 120 40.0 08.8 117 47.9 05.9 Procyon 245 25.5 N 5 16.3 
05 316 42.6 242 48.4 01.4 267 45.7 59.1 135 42.5 08.8 132 50.4 05.9 
06 331 45.1 257 47.5 N23 01.8 282 46.3 Nl 7 59.6 150 45.0 N 1 08.8 147 52.9 N l 05.9 Rasalhague 96 28.9 Nl2 34.4 
07 346 47.5 272 46.7 02.3 297 46.9 18 00.1 165 47.4 08.8 162 55.4 05.9 Regulua 208 09.6 Nl2 03.6 
08 l 50.0 287 45.9 02.7 312 47.6 00.6 180 49.9 08.8 177 57.9 05.9 Rigel 281 35.9 S 8 13.5 

s 09 16 52.4 302 45.0 .. 03.1 327 48.2 .. 01.l 195 52.4 .. 08.8 193 00.4 . . 05.9 Rigil Kent. 140 24.6 560 45.5 
u 10 31 54.9 317 44.2 03.6 342 48.8 01.6 210 54.9 08.8 208 02.9 05.9 Sabik 102 40.3 S15 42.1 
N 11 46 57.4 332 43.3 04.0 357 49.5 02.l 225 57.4 08.8 223 05.4 05.9 
D 12 61 59.8 347 42.5 N23 04.4 12 50.l Nl8 02.6 240 59.9 N 1 08.8 238 08.0 N 1 06.0 Schedar 350 08.8 N56 25.8 
A 13 77 02.3 2 41.7 04.9 27 50.7 03.1 256 02.4 08.8 253 10.5 06.0 Shaula 96 54.8 S37 05.4 
y 14 92 04.8 17 40.8 05.3 42 51.4 03.6 271 04.9 08.8 268 13.0 06.0 Sirius 258 55.6 S16 41.6 

15 107 07.2 32 40.0 .. 05.7 57 52.0 .. 04.0 286 07.4 .. 08.8 283 15.5 . . 06.0 Spica 158 56.8 S11 03.9 
16 122 09.7 47 39.1 06.l 72 52.6 04.5 301 09.9 08.8 298 18.0 06.0 Suhail 223 10.6 S43 21.7 
17 137 12.2 62 38.3 06.6 87 53.2 05.0 316 12.4 08.8 313 20.5 06.0 
18 152 14.6 77 37.5 N23 07.0 102 53.9 Nl8 05.5 331 14.8 N 1 08.8 328 23.0 N 1 06.0 Vega 80 55.2 N38 45.8 
19 167 17.1 92 36.6 07.4 117 54.5 06.0 346 17.3 08.8 343 25.5 06.0 Zuben'ubi 137 32.2 S15 57.9 
20 182 19.5 107 35.8 07.8 132 55.1 06.5 1 19.8 08.8 358 28.l 06.0 S.H.A Mer. PoH. 
21 197 22.0 122 34.9 .. 08.3 147 55.8 .. 07.0 16 22.3 .. 08.8 13 30.6 .. 06.1 . . h ffl 

22 212 24.5 137 34.l 08.7 162 56.4 07.5 31 24.8 08.8 28 33.1 06.1 Venus 287 41.3 12 48 
23 227 26.9 152 33.3 09.l 177 57.0 08.0 46 27.3 08.8 43 35.6 06.1 Mars 311 56.2 1110 

h m Jupiter 178 58.9 19 59 
Me-r Pos.s. 7 56.6 1' -0.8 d 0.5 V 0.6 d 0.5 V 2.5 d o.o V 2.5 d 0.0 Saturn 176 06.3 20 10 



MAY 22, 23, 24 (FRI., SAT., SUN.) 105 

SUN MOON 
Twilight Moonrise 

Lot. 
Civil 

Sunrise 22 23 24 25 Nout. 
G.M.T. 

G.H.A. Dec. G.H.A, V Dec. d H.P. h m h m h m h m h m h m h m 

d h 0 I O I . , , . , , , N 72 CJ D CJ - - - 04 17 

22: 180 51.9 N20 19.3 325 23.8 11.0 S20 52.6 1.4 54.8 N 70 D CJ CJ - - 03 42 03 02 

195 51.8 19.8 339 53.8 10.9 20 54.0 1.3 54.8 68 /Ill JIii 00 55 01 08 01 59 02 18 02 24 

02 210 51.8 20.3 354 23.7 11.0 20 55.3 1.2 54.8 66 /Ill Ill/ 01 50 00 17 01 08 01 40 01 57 

03 225 51.8 .. 20.8 8 53.7 10.9 20 56.5 1.1 54.8 64 /Ill Ill/ 02 23 24 37 00 37 01 13 01 36 

04 240 51.7 21.3 23 23.6 10.8 20 57.6 1.0 54.8 62 Ill/ 01 15 02 46 24 13 00 13 00 52 01 19 

05 255 51.7 21.8 37 53.4 10.9 20 58.6 0.9 54.8 60 Ill/ 01 54 03 05 23 54 24 35 00 35 01 05 

)6 270 51.6 N20 22.3 52 23.3 10.8 S20 59.5 0.8 54.8 N 58 Ill/ 02 20 03 21 23 39 24 20 00 20 00 53 
01 285 51.6 22.8 66 53.l 10.8 21 00.3 0.7 54.9 56 01 08 02 40 03 34 23 25 24 08 00 08 00 43 

08 300 51.5 23.3 81 22.9 10.8 21 01.0 0.6 54.9 54 01 44 02 57 03 45 23 14 23 57 24 34 00 34 

F 
. 

315 51.5 .. 23.8 95 52.7 10.8 21 01.6 0.5 54.9 52 02 08 03 11 03 55 23 03 23 48 24 25 00 25 

R 51.4 24.3 110 22.5 ·10.7 21 02.1 0.4 54.9 50 02 27 03 23 04 04 22 54 23 39 24 18 00 18 

I 11 345 51.4 24.8 124 52.2 10.8 21 02.5 0.3 54.9 45 03 03 03 48 04 23 22 35 23 21 24 02 00 02 

0 12 0 51.3 N20 25.2 139 22.0 10.1 S21 02.8 0.1 55.0 N 40 03 28 04 07 04 38 22 19 23 06 23 49 24 28 
A lJ 15 51.3 25.7 153 51.7 10.7 21 02.9 0.1 55.0 35 03 48 04 23 04 51 22 06 22 54 23 38 24 19 
y 14 30 51.3 26.2 168 21.4 10.6 21 03.0 0.0 55.0 30 04 04 04 36 05 02 21 54 22 43 23 28 24 11 

15 45 51.2 .. 26.7 182 51.0 10.7 21 03.0 0.2 55.0 20 04 29 04 57 05 21 21 35 22 24 23 11 23 57 
16 60 51.2 27.2 197 20.7 10.6 21 02.8 0.2 55.0 N 10 04 49 05 15 05 38 21 17 22 07 22 56 23 45 
17 75 51.1 27.7 211 50.3 10.6 21 02.6 0.3 55.0 0 05 05 05 31 05 53 21 01 21 52 22 43 23 33 

18 90 51.1 N20 28.2 226 19.9 10.6 S21 02.3 0.5 55.1 S 10 05 20 05 46 06 08 20 45 21 37 22 29 23 22 

19 105 51.0 28.7 240 49.5 10.6 21 01.8 0.6 55.l 20 05 34 06 01 06 24 20 28 21 20 22 14 23 09 

20 120 51.0 29.l 255 19.1 10.S 21 01.2 0.6 55.1 30 05 48 06 17 06 42 20 08 21 01 21 57 22 55 
21 135 50.9 .. 29.6 269 48.6 10.6 21 00.6 0.8 55.1 35 05 55 06 26 06 53 19 57 20 50 21 47 22 47 

22 150 50.9 30.1 284 18.2 10.S 20 59.8 0.9 55.1 40 06 02 06 36 07 05 19 44 20 37 ;!l 36 22 38 

23 165 50.8 30.6 298 47.7 10.S 20 58.9 0.9 55.2 45 06 11 06 47 07 19 19 28 20 22 21 23 22 27 

2300 180 50.8 N20 31.1 313 17.2 10.6 S20 58.0 1.1 55.2 s 50 06 20 07 00 07 37 19 09 20 04 21 06 22 14 

Ol 195 50.7 31.6 327 46.8 10.4 20 56.9 1.2 55.2 52 06 24 07 06 07 45 19 00 19 55 20 59 22 07 
02 210 50.7 32.0 342 16.2 10.S 20 55.7 1.3 55.2 54 06 29 07 13 07 54 18 49 19 46 20 50 22 01 

03 225 50.6 .. 32.5 356 45.7 10.5 20 54.4 1.4 55.2 56 06 3.3 07 20 08 04 18 38 19 35 20 40 21 53 
04 240 50.6 33.0 11 15.2 10.5 20 53.0 1.5 55.3 58 06 38 07 28 08 16 18 25 19 22 20 30 21 44 
05 255 50.5 33.5 25 44.7 10.4 20 51.5 1.6 55.3 S 60 06 44 07 38 08 30 18 09 19 08 20 17 21 .34 

06 270 50.5 N20 .34.0 40 14.l 10.5 S20 49.9 1.7 55.3 Twilight Moonaet 
01 285 50.4 34.4 54 43.6 10.4 20 48.2 1.9 55.3 Lot. Sunset 

s 08 300 50.4 34.9 69 13.0 10.4 20 46.3 1.9 55.3 Civil Nout. 22 23 24 25 
A 09 315 50.3 .. 35.4 83 42.4 10.4 20 44.4 2.0 55.4 
T 10 330 50.3 35.9 98 11.8 10.4 20 42.4 2.2 55.4 . h m h m h m h m h m h m h m 

u 11 345 50.2 .36 . .3 112 41.2 10.4 20 40.2 2.2 55.4 N 72 CJ CJ CJ - - - 05 45 

R 12 0 50.2 N20 36.8 127 10.6 10.4 S20 38.0 2.4 55.4 N 70 CJ CJ CJ - - 04 .33 06 59 
0 lJ 15 50.l 37.3 141 40.0 10.4 20 .35.6 2.5 55.4 68 23 07 Ill/ Ill/ 03 36 04 30 05 57 07 36 
A 14 30 50.1 37.8 156 09.4 10.4 20 33.1 2.5 55.5 66 22 07 Ill/ Ill/ 04 28 05 20 06 35 08 03 
y lS 45 50.0 .. 38.2 170 38.8 10.4 20 30.6 2.7 55.5 64 21 3.3 Ill/ Ill/ 05 00 05 52 07 01 08 23 

16 60 50.0 38.7 185 08.2 10.3 20 27.9 2.8 55.5 62 21 09 22 43 Ill/ 05 23 06 16 07 22 08 39 
17 75 49.9 39.2 199 37.5 10.4 20 25.1 2.9 55.5 60 20 50 22 02 Ill/ 05 42 06 .34 07 39 08 52 

18 90 49.9 N20 .39.7 214 06.9 10.4 S20 22.2 3.0 55.6 N 58 20 34 21 35 II/I 05 58 06 50 07 5.3 09 04 
19 105 49.8 40.1 228 36.3 10.3 20 19.2 3.1 55.6 56 20 21 21 14 22 50 06 11 07 03 08 05 09 14 
20 120 49.8 40.6 243 05.6 10.4 20 16.l 3.2 55.6 54 20 09 20 58 22 12 06 23 07 15 08 15 09 23 
21 135 49.7 .. 41.l 257 35;() 10.3 20 12.9 3.3 !;5.6 52 19 59 20 4.3 21 47 06 33 07 25 08 24 09 31 
22 150 49.6 41.5 272 04.3 10.4 20 09.6 3.4 55.7 50 19 50 20 31 21 28 06 42 07 34 08 .3.3 09 .38 
23 165 49.6 42.0 286 .3.3. 7 10.3 20 06.2 3.5 55.7 45 19 .31 20 06 20 52 07 02 07 5.3 08 50 09 53 

24: 180 49.5 N20 42.5 301 03.0 10.4 S20 02.7 3.7 55.7 N 40 19 15 19 47 20 26 07 17 08 09 09 05 10 05 
195 49.5 43.0 315 32.4 10.3 19 59.0 3.7 55.7 35 19 02 19 31 20 06 07 31 08 22 09 17 10 16 

02 210 49.4 43.4 330 01. 7 10.4 19 55.3 3.8 55.7 30 18 51 19 18 19 50 07 42 08 33 09 28 10 25 
Q3 225 49.4 .. 43.9 344 31.1 10.3 19 51.5 4.0 55.8 20 18 32 18 56 19 24 08 02 08 53 09 46 10 40 
04 240 49.3 44.3 359 00.4 10.4 19 47.5 4.0 55.8 N 10 18 16 18 38 19 05 08 19 09 10 10 02 10 54 
05 255 49.3 44.8 13 29.8 10.4 19 43.5 4.2 55.8 0 18 00 18 22 18 48 08 35 09 26 10 16 11 07 

06 270 49.2 N20 45.3 27 59.2 10.3 S19 39.3 4.2 55.8 S 10 17 45 18 07 18 33 08 51 09 41 10 31 11 20 
07 285 49.2 45.7 42 28.5 10.4 19 35.1 4.4 55.9 20 17 29 17 52 18 19 09 08 09 58 10 47 11 33 
08 300 49.l 46.2 56 57.9 10.3 19 30.7 4.5 55.9 30 17 11 17 36 18 06 09 28 10 18 11 04 11 48 

s 69 315 49.0 .. 46.7 71 27.2 10.4 19 26.2 4.5 55.9 35 17 00 17 27 17 58 09 40 10 29 1115 11 57 
u 10 330 49.0 47.l 85 56.6 10.4 19 21.7 4.7 55.9 40 16 48 17 17 17 51 09 53 10 42 11 27 12 07 
N 11 345 48.9 47.6 100 26.0 10.3 19 17.0 4.8 56.0 45 16 34 17 06 17 42 10 09 10 57 11 41 12 19 

0 12 0 48.9 N20 48.l 114 55.3 10.4 Sl 9 12.2 4.9 56.0 S 50 16 !6 16 53 17 33 10 28 11 16 11 58 12 33 
A 13 15 48.8 48.5 129 24.7 10.4 19 07.3 4.9 56.0 52 16 08 16 47 17 29 10 37 11 25 12 05 12 40 
y. 14 30 48.8 49.0 143 54.1 10.4 19 02.4 S.l 56.0 54 15 59 16 40 17 24 10 47 11 .35 12 14 12 47 

15 45 48.7 .. 49.4 158 23.5 10.4 18 57 . .3 5.2 56.l 56 15 48 16 33 17 19 10 59 11 46 12 24 12 56 
16 60 48.6 49.9 172 52.9 10.4 18 52.l 5.3 56.l 58 15 37 16 24 17 14 11 12 11 58 12 36 13 05 
17 75 48.6 50.3 187 22.3 10.4 18 46.8 5.4 56.1 S 60 15 23 16 15 17 09 11 27 12 13 12 49 13 15 

18 90 48.5 N20 50.8 201 51.7 10.4 S18 41.4 5.5 56.2 SUN MOON 
19 105 48.5 51.3 216 21.l 10.4 18 35.9 5.6 56.2 
20 120 48.4 51.7 230 50.5 10.4 18 30.3 5.7 56.2 Doy 

Eqn. of Time Mer. Mer. Paas. 
Ag~ Phase 

21 135 48.4 .. 52.2 245 19.9 10.4 18 24.6 5.8 56.2 oo· 12• Pon. Upper Lawer 

22 150 48.3 52.6 259 49.3 10.4 18 18.8 5.8 56.3 m . m • h m h m h "' d 

23 165 48.2 53.l 274 18.7 10.5 18 13.0 6.0 56.3 22 03 28 03 25 11 57 02 23 14 48 18 
23 03 23 03 21 11 57 03 13 15 39 19 0 s.o. 15.8 d 0.5 s.o. 15.0 15.1 15.3 24 03 18 03 16 11 57 04 04 16 29 20 



106 MAY 25, 26, 27 (MON., TUES., WED.) 

Ar~IES VENUS 3.4 MARS +l.6 JUPITER -1.8 SATURN +1.0 STARS 
<,Ml 

t;HA GH.A. Dor.. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
•I " " . . . , . , . . , . , . , . , . . , 

2500 242 29.4 167 32.4 N23 09.5 192 57.7 Nl8 08.5 61 29.8 N 1 08.8 58 38.l N 1 06.1 Acamar 315 37.3 S40 22.8 
01 257 31.9 182 31.6 09.9 207 58.3 09.0 76 32.3 08.8 73 40.6 06.1 Achernar 335 45.4 S57 19.8 
02 272 34.3 197 30.7 10.3 222 58.9 09.5 91 34.7 08.8 88 43.l 06.l Acrux 173 36.3 S62 59.9 
03 287 36.8 212 29.9 .. 10.8 237 59.5 . . 10.0 106 37.2 . . 08.8 103 45.6 .. 06.1 Adhara 255 32.1 S28 57.0 
04 302 39.3 227 29.0 11.2 253 00.2 10.5 121 39.7 08.8 118 48.l 06.1 Aldebaran 291 17.8 Nl6 28.2 
05 317 41.7 242 28.2 11.6 268 00.8 11.0 136 42.2 08.8 133 50.6 06.1 
06 332 44.2 257 27.4 N23 12.0 283 01.4 Nl8 11.5 151 44.7 N l 08.8 148 53.2 N 1 06.1 Alioth 166 41.8 N56 03.9 
07 347 46.7 272 26.5 12.4 298 02.1 12.0 166 47.2 08.8 163 55.7 06.2 Alkaid 153 17 .8 N49 24.6 
08 2 49.l 287 25.7 12.8 313 02.7 12.5 181 49.7 08.8 178 58.2 06.2 Al No'ir 28 1".3 547 02.9 

M 09 17 51.6 302 24.8 .. 13.2 328 03.3 .. 12.9 196 52.l . . 08.8 194 00.7 .. 06.2 Alnilam 276 11.5 S l 12.9 
0 10 32 54.0 317 24.0 13.6 343 03.9 13.4 211 54.6 08.8 209 03.2 06.2 Alphard 218 20.2 S 8 34.7 
N 11 47 56.5 332 23.1 14.0 358 04.6 13.9 226 57.l 08.8 224 05.7 06.2 
D 12 62 59.0 347 22.3 N23 14.4 13 05.2 Nl8 14.4 241 59.6 N 1 08.8 239 08.2 N l 06.2 Alphecca 126 31.4 N26 46.7 
A 13 78 01.4 2 21.4 14.8 28 05.8 14.9 257 02.l 08.7 254 10.7 06.2 Alpheratz 358 09.0 N28 59.0 
y 14 93 03.9 17 20.6 15.2 43 06.5 15.4 272 04.6 08.7 269 13.2 06.2 Altair 62 31.9 N 8 49.0 

15 108 06.4 32 19.7 . . 15.6 58 07.1 .. 15.9 287 07.0 .. 08.7 284 15.7 .. 06.2 Ankoo 353 40.0 S42 24.4 
16 123 08.8 47 18.9 16.0 73 07.7 16.4 302 09.5 08.7 299 18.2 06.2 Antares 112 55.9 S26 23.4 
17 138 11.3 62 18.0 16.4 88 08.3 16.9 317 12.0 08.7 314 20.8 06.2 
18 153 13.8 77 17.2 N23 16.8 103 09.0 Nl8 17.4 332 14.5 N 1 08.7 329 23.3 N 1 06.3 Arcturus 146 17.8 Nl9 16.9 
19 168 16.2 92 J.6.4 17.2 118 09.6 17.8 347 17.0 08.7 344 25.8 06.3 Atria 108 19.2 S68 59.6 
20 183 18.7 107 15.5 17.6 133 10.2 18.3 2 19.5 08.7 359 28.3 06.3 Avior 234 28.3 S59 27.3 
21 198 21.2 122 14.7 .. 18.0 148 10.8 .. 18.8 17 21.9 .. 08.7 14 30.8 . . 06.3 Bellatrix 278 58.6 N 6 19.9 
22 213 23.6 137 13.8 18.4 163 11.5 19.3 32 24.4 08.7 29 33.3 06.3 Betelgeuse 271 28.1 N 7 24.1 
23 228 26.1 152 13.0 18.8 178 12.l 19.8 47 26.9 08.7 44 35.8 06.3 

2600 243 28.5 167 12.l N23 19.2 193 12.7 Nl8 20.3 62 29.4 N 1 08.7 59 38.3 N 1 06.3 Canopus 264 07.5 S52 41.4 
01 258 31.0 182 11.3 19.5 208 13.4 20.8 77 31.9 08.7 74 40.8 06.3 Capello 281 11.1 N45 58.7 
02 273 33.5 197 10.4 19.9 223 14.0 21.2 92 34.3 08.7 89 43.3 06.3 O.neb 49 47.9 N45 12.6 
03 288 35.9 212 09.6 .. 20.3 238 14.6 .. 21.7 107 36.8 .. 08.7 104 45.8 . . 06.3 Denebola 182 58.5 Nl4 40.7 
04 303 38.4 227 08.7 20.7 253 15.2 22.2 122 39.3 08.7 119 48.3 06.3 Diphdo 349 20.6 S18 05.4 
05 318 40.9 242 07.9 21.1 268 15.9 22.7 137 41.8 08.7 134 50.8 06.4 

06 333 43.3 257 07.0 N23 21.5 283 16.5 Nl8 23.2 152 44.3 N l 08.7 149 53.3 N 1 06.4 Dubhe 194 21.5 N61 51.4 
07 348 45.8 272 06.2 21.9 298 17.1 23.7 167 46.7 08.7 164 55.8 06.4 Elnath 278 43.9 N28 35.5 

T 
08 3 48.3 287 05.3 22.2 313 17.7 24.2 182 49.2 08.7 179 58.4 06.4 Eltanin 90 57.0 N5l 29.4 
09 18 50.7 302 04.4 .. 22.6 328 18.4 .. 24.6 197 51.7 .. 08.7 195 00.9 . . 06.4 Enif 34 11.l N 9 47.2 u 10 33 53.2 317 03.6 23.0 343 19.0 25.l 212 54.2 08.7 210 03.4 06.4 Fomalhaut 15 51.0 S29 43.2 

E 11 48 55.6 332 02.7 23.4 358 19.6 25.6 227 56.6 08.7 225 05.9 06.4 s 
12 63 58.1 347 01.9 N23 23.7 13 20.2 Nl8 26.l 242 59.1 N 1 08.7 240 08.4 N 1 06.4 Gacrux 172 27.9 S57 00.7 D 

A 13 79 00.6 2 01.0 24.1 28 20.9 26.6 258 01.6 08.6 255 10.9 06.4 Gienah 176 17.3 S17 26.4 

y 14 94 03.0 17 00.2 24.5 43 21.5 27.l 273 04.l 08.6 270 13.4 06.4 Hodor 149 22.l S60 17.1 
15 109 05.5 31 59.3 .. 24.9 58 22.1 .. 27.5 288 06.6 .. 08.6 285 15.9 . . 06.4 Hamal 328 28.7 N23 22.2 
16 124 08.0 46 58.5 25.2 73 22.8 28.0 303 09.0 08.6 300 18.4 06.4 Kaus Aust. 84 15.9 S34 23.6 
17 139 10.4 61 57.6 25.6 88 23.4 28.5 318 11.5 08.6 315 20.9 06.4 
18 154 12.9 76 56.8 N23 26.0 103 24.0 N18 29.0 333 14.0 N 1 08.6 330 23.4 N 1 06.5 Kochab 137 17.9 N74 14.1 
19 169 15.4 91 55.9 26.3 118 24.6 29.5 348 16.5 08.6 345 25.9 06.5 Markab 14 02.8 Nl5 06.1 
20 184 17.8 106 55.1 26.7 133 25.3 29.9 3 18.9 08.6 0 28.4 06.5 Menkar 314 41.0 N 4 00.8 
21 199 20.3 121 54.2 .. 27.1 148 25.9 .. 30.4 18 21.4 .. 08.6 15 30.9 . . 06.5 Menkent 148 36.1 S36 16.8 
22 214 22.8 136 53.3 27.4 163 26.5 30.9 33 23.9 08.6 30 33.4 06.5 Miaplacidus 221 45.1 569 38.7 
23 229 25.2 151 52.5 27.8 178 27.l 31.4 48 26.3 08.6 45 35.9 06.5 

21: 
244 27.7 166 51.6 N23 28.l 193 27.8 Nl8 31.9 63 28.8 N 1 08.6 60 38.4 N 1 06.5 Mirfak 309 15.9 N49 47.5 
259 30.1 181 50.8 28.5 208 28.4 32.3 78 31.3 08.6 75 40.9 06.5 Nunki 76 28.3 526 19.2 

02 274 32.6 196 49.9 28.9 223 29.0 32.8 93 33.8 08.6 90 43.4 06.5 Peacock 53 57.4 556 47.5 
03 289 35.l 211 49.l .. 29.2 238 29.6 .. 33.3 108 36.2 .. 08.6 105 45.9 . . 06.5 Pollux 243 57.9 N28 04.4 
04 304 37.5 226 48.2 29.6 253 30.3 33.8 123 38.7 08.5 120 48.4 06.5 Procyon 245 25.5 N 5 16.3 
05 319 40.0 241 47.3 29.9 268 30.9 34.3 138 41.2 08.5 135 50.9 06.5 

06 334 42,5 256 46.5 N23 30.3 283 31.5 Nl8 34.7 153 43.7 N 1 08.5 150 53.4 N 1 06.5 Rasalhague 96 28.8 Nl2 34.4 
w 07 349 44.9 271 45.6 30.6 298 32.1 35.2 168 46.l 08.5 165 55.9 06.5 Regulus 208 09.6 Nl2 03.6 
E 08 4 47.4 286 44.8 31.0 313 32.8 35.7 183 48.6 08.5 180 58.4 06.5 Rigel 281 35.9 S 8 13.5 
D 09 19 49.9 301 43.9 .. 31.3 328 33.4 .. 36.2 198 51.1 .. 08.5 196 00.9 .. 06.6 Rigil Kent. 140 24.6 560 45.5 
N 10 34 52.3 316 43.0 31.7 343 34.0 36.6 213 53.5 08.5 211 03.4 06.6 Sabik 102 40.3 S15 42.1 

11 49 54.8 331 42.2 32.0 358 34.6 37.l 228 56.0 08.5 226 05.9 06.6 
E 12 64 57.3 346 41.3 N23 32.4 13 35.3 Nl8 37 .6 243 58.5 N 1 08.5 241 08.4 N 1 06.6 Schedar 350 08.8 N56 25.8 s 13 79 59.7 1 40.5 32.7 28 35.9 38.l 259 01.0 08.5 256 10.9 06.6 Shaula 96 54.7 S37 05.4 
D 14 95 02.2 16 39.6 33.1 43 36.5 38.5 274 03.4 08.5 271 13.4 06.6 Sirius 258 55.6 S16 41.6 
A 15 110 04.6 31 38.7 .. 33.4 58 37.l .. 39.0 289 05.9 .. 08.4 286 15.9 .. 06.6 Spica 158 56.8 511 03.9 
y 16 125 07.1 46 37.9 33.7 73 37.8 39.5 304 08.4 08.4 301 18.4 06.6 Suhail 223 10.6 S43 21.7 

17 140 09.6 61 37.0 34.l 88 38.4 40.0 319 10.8 08.4 316 20.9 06.6 

18 155 12.0 76 36.2 N23 34.4 103 39.0 N18 40.4 334 13.3 N 1 08.4 331 23.4 N l 06.6 Vega 80 55.2 N38 45.9 
19 170 14.5 91 35.3 34.8 118 39.6 40.9 349 15.8 08.4 346 25.9 06.6 Zuben'ubi 137 32.2 S15 57.9 
20 185 17.0 106 34.4 35.1 133 40.2 41.4 4 18.2 08.4 l 28.4 06.6 S.H.A. Mar. Posa. 
21 200 19.4 121 33.6 .. 35 4 148 40.9 . . 41.8 19 20.7 .. 08.4 16 30.9 .. 06.6 . I h m 

22 215 21.9 136 32.7 35.: 163 41.5 42.3 34 23.2 08.4 31 33.4 06.6 Venus 283 43.6 12 52 
23 230 24.4 151 31.9 36.1 178 42.l 42.8 49 25.6 08.4 46 35.9 06.6 Mon 309 44.2 11 07 

h m Jupiter 179 00.8 19 47 
Me-r. Poss 7 44.8 V -0.9 d 0.4 V 0.6 d 0.5 V 2.5 d 0.0 V 2.5 d 0.0 Saturn 176 09.8 19 58 
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Twilight Moonrise 
SUN MOON lot. 

Nout. Civil 
Sunrise 25 26 27 28 

G.M.T. 
d h h h h h h G.H.A. Dec. GK.A. V Dec. H.P. . h m m m m m m m 

d h . , . , , , . , , , N 72 D D D 04 17 03 20 02 57 02 41 

25~ 180 48.2 N20 53.5 48.2 10.4 S18 07 .o 6.1 56.3 N 70 D D CJ 03 02 02 48 02 39 02 32 
195 48.l 54.0 303 17.6 10.5 18 00.9 6.2 56.3 68 Ill/ II/I 00 19 02 24 02 25 02 25 02 24 

02 210 48.l 54.4 317 47.1 10.4 17 54.7 6.3 56.4 66 Ill/ Ill/ 01 38 01 57 02 07 02 13 02 17 
03 225 48.0 .. 54.9 332 16.5 10.5 17 48.4 6.4 56.4 64 Ill/ Ill/ 02 14 01 36 01 52 02 03 02 12 
04 240 47.9 55.3 346 46.0 10.5 17 42.0 6.5 56.4 62 Ill/ 00 59 02 40 01 19 01 39 01 54 02 07 
05 255 47.9 55.8 l 15.5 10.5 17 35.5 6.6 56.5 60 Ill/ 01 44 02 59 01 05 01 29 01 47 02 03 

g! 
270 47.8 N20 56.2 15 45.0 10.4 S17 28.9 6.6 56.5 N 58 Ill/ 02 13 03 16 00 53 01 19 01 41 01 59 
285 47.7 56.7 30 14.4 10.5 17 22.3 6.8 56.5 56 00 53 02 35 03 29 00 43 01 11 01 35 01 56 
300 47.7 57.1 44 43.9 10.5 17 15.5 6.9 56.5 54 01 35 02 52 03 41 00 34 01 04 01 30 01 53 

M , 47.6 .. 57.6 59 13.4 10.6 17 08.6 6.9 56.6 52 02 02 03 07 03 52 00 25 00 57 01 25 01 50 

~ ii ✓ .;O 47.6 58.0 73 43.0 10.5 17 01.7 7.1 56.6 50 02 22 03 20 04 01 00 18 00 51 01 21 01 47 
345 47.5 58.5 88 12.5 10.5 16 54.6 7.2 56.6 45 02 59 03 45 04 21 00 02 00 38 01 11 01 42 

D 12 0 47.4 N20 58.9 102 42.0 10.5 S16 47.4 7.2 56.7 N 40 03 25 04 05 04 36 24 28 00 28 01 04 01 37 
A 13 15 47.4 59.4 117 11.5 10.6 16 40.2 7.4 56.7 35 03 46 04 21 04 50 24 19 00 19 00 57 01 33 
y 14 30 47.3 20 59.8 131 41.1 10.6 16 32.8 7.4 56.7 30 04 02 04 34 05 01 24 11 00 11 00 51 01 30 

15 45 47.3 21 00.3 146 10. 7 10.5 16 25.4 7.5 56.8 20 04 28 04 57 05 21 23 57 24 41 00 41 01 24 
16 60 47.2 00.7 160 40.2 10.6 16 17.9 7.6 56.8 N 10 04 48 05 15 05 38 23 45 24 32 00 32 01 19 
17 75 47.l 01.l 175 09.8 10.6 16 10.3 7.8 56.8 0 05 05 05 31 05 53 23 33 24 23 00 23 01 14 
18 90 47.1 N21 01.6 189 39.4 10.6 S16 02.5 7.8 56.8 S 10 05 20 05 46 06 09 23 22 24 15 00 15 01 08 
19 105 47.0 02.0 204 09.0 10.6 15 54.7 7.9 56.9 20 05 35 06 02 06 25 23 09 24 06 00 06 01 03 
20 120 46.9 02.5 218 38.6 10.6 15 46.8 8.0 56.9 30 05 49 06 18 06 44 22 55 23 55 24 57 00 57 
21 135 46.9 .. 02.9 233 08.2 10.6 15 38.8 8.0 56.9 35 05 57 06 28 06 55 22 47 23 49 24 53 00 53 
22 150 46.8 03.3 247 37.8 10.6 15 30.8 8.2 57.0 40 06 04 06 38 07 08 22 38 23 43 24 49 00 49 
23 165 46.7 03.8 262 07 .4 10.6 15 22.6 8.3 57.0 45 06 13 06 50 07 22 22 27 23 35 24 45 00 45 

26: 180 46.7 N21 04.2 276 37.0 10.1 'S15 14.3 8.3 57.0 s 50 06 23 07 03 07 40 22 14 23 25 24 39 00 39 
195 46.6 04.7 291 06.7 10.6 15 06.0 8.4 57.1 52 06 27 07 10 07 49 22 07 23 21 24 37 00 37 

02 210 46.5 05.l 305 36.3 10. 7 14 57.6 8.6 57.1 54 06 32 07 17 07 58 22 01 23 16 24 34 00 34 
03 225 46.5 .. 05.5 320 06.0 10.6 14 49.0 8.6 57.l 56 06 37 07 24 08 09 21 53 23 10 24 31 00 31 
04 240 46.4 06.0 334 35.6 10.7 14 40.4 8.7 57.2 58 06 42 07 33 08 21 21 44 23 04 24 27 00 27 
05 255 46.3 06.4 349 05.3 10.7 14 31.7 8.7 57.2 s 60 06 49 07 43 08 36 21 34 22 57 24 23 00 23 
06 270 46.3 N21 06.8 3 35.0 10.6 S14 23.0 8.9 57.2 Twilight Moonaet 07 285 46.2 07.3 18 04.6 10.7 14 14.1 9.0 57.3 lot. Sunset 
08 300 46.l 07.7 32 34.3 10.7 14 05.l 9.0 57.3 Civil Nout. 25 26 27 28 

T 09 315 46.l .. 08.l 47 04.0 10.7 13 56.1 9.1 57.3 u 10 330 46.0 08.6 61 33.7 10.7 13 47.0 9.2 57.4 h h h h h m h m h 
E 

. "' m m m m 

s 11 345 45.9 09.0 76 03.4 10.7 13 37.8 9.3 57.4 N 72 D CJ CJ 05 45 08 27 10 35 12 37 

D 12 O 45.9 N21 09.4 90 33.1 10.1 S13 28.5 9.3 57.4 N 70 CJ CJ CJ 06 59 08 58 10 51 12 44 

A 13 15 45.8 09.9 105 02.8 10.B 13 19.2 9.5 57.5 68 CJ CJ CJ 07 36 09 20 11 04 12 50 
y 14 30 45.7 10.3 119 32.6 10.7 13 09.7 9.5 57.5 66 22 20 Ill/ /Ill 08 03 09 37 11 15 12 54 

15 45 45.7 .. 10.7 134 02.3 10.7 13 00.2 9.6 57.5 64 21 42 Ill/ Ill/ 08 23 09 51 11 23 12 58 
16 60 45.6 11.1 148 32.0 10.8 12 50.6 9.7 57.6 62 21 16 23 00 Ill/ 08 39 10 03 11 31 13 02 
17 75 45.5 11.6 163 01.8 10. 7 12 40.9 9.7 57.6 60 20 56 22 12 II/I 08 52 10 13 11 37 13 05 
18 90 45.5 N21 12.0 177 31.5 10.1 S12 31.2 9.9 57.6 N 58 20 39 21 43 Ill/ 09 04 10 21 11 43 13 07 
19 105 45.4 12.4 192 01.2 10.8 12 21.3 9.9 57.7 56 20 25 21 21 23 06 09 14 10 29 11 48 13 10 
20 120 45.3 12.9 206 31.0 10. 7 12 11.4 10.0 57.7 54 20 13 21 03 22 21 09 23 10 36 11 52 13 12 
21 135 45.3 .. 13.3 221 00.7 10.8 12 01.4 10.0 57.7 52 20 03 20 48 21 54 09 31 10 42 11 56 13 14 
22 150 45.2 13.7 235 30.5 10. 7 11 51.4 10.2 57 .8 50 19 54 20 35 21 33 09 38 10 47 12 00 13 15 
23 165 45.1 14.l 250 00.2 10.8 11 41.2 10.2 57.8 45 19 34 20 10 20 56 09 53 10 59 12 08 13 19 

27~ 180 45.1 N21 14.5 264 30.0 10.7 SU 31.0 10.3 57.8 N 40 19 18 19 50 20 29 10 05 11 08 12 14 13 22 
195 45.0 15.0 278 59.7 10.8 11 20.7 10.3 57.9 35 19 05 19 33 20 09 10 16 11 17 12 20 13 25 

02 210 44.9 15.4 293 29.5 10.7 11 10.4 10.5 57.9 30 18 53 19 20 19 52 10 25 11 24 12 25 13 27 
03 225 44.8 .. 15.8 307 59.2 10.8 10 59.9 10.5 57.9 20 18 33 18 57 19 26 10 40 11 36 12 33 13 31 
04 240 44.8 16.2 322 29.0 10.7 10 49.4 10.5 58.0 N 10 18 16 18 39 19 06 10 54 11 47 12 40 13 34 
05 255 44.7 16.7 336 58.7 10.8 10 38.9 10.7 58.0 0 18 01 18 23 18 49 11 07 11 57 12 47 13 38 
06 270 44.6 N21 17.1 351 28.5 10. 1 S10 28.2 10.1 58.0 S 10 17 45 18 07 18 33 11 20 12 07 12 54 13 41 

W 07 285 44.6 17.5 S 58.2 10.8 l O 17 .5 10.B 58.l 20 17 28 17 52 18 19 11 33 12 18 13 01 13 44 
E 08 300 44.5 17.9 20 28.0 10.7 10 06.7 10.8 58.1 30 17 09 17 35 18 05 11 48 12 30 13 09 13 48 

09 315 44.4 .. 18.3 34 57.7 10.8 9 55.9 10.9 58.1 35 16 58 17 26 17 57 11 57 12 37 13 14 13 50 
D 10 330 44.3 18.7 49 27.5 10.7 9 45.0 11.0 58.2 40 16 46 17 16 17 49 12 07 12 45 13 19 13 52 
N 11 345 44.3 19.2 63 57.2 10.7 9 34.0 11.0 58.2 45 16 31 17 04 17 40 12 19 12 54 U 25 13 55 
E 12 0 44.2 N21 19.6 78 26.9 10.8 S 9 23.0 11.l 58.2 s 50 16 13 16 50 17 30 12 n 13 05 1' 32 1' 58 s 13 15 44.1 20.0 92 56.7 10.7 9 11.9 11.2 58.3 52 16 05 16 44 17 26 12 40 13 10 13 )6 14 00 D 14 30 44.0 20.4 107 26.4 10. 7 9 00.7 11.2 58.3 54 15 55 16 37 17 21 12 47 13 15 13 .39 14 01 
A 15 45 44.0 .. 20.8 121 56.1 10.7 8 49.5 11.3 58.3 56 15 44 16 29 17 16 12 56 13 21 13 43 14 03 
y 16 60 43.9 21.2 136 25.8 10.7 8 38.2 11.3 58.4 58 15 32 16 20 17 11 13 05 13 28 13 48 14 05 

17 75 43.8 21.6 150 5S.5 10.1 8 26.9 11.4 58.4 S 60 15 18 16 11 17 OS 13 15 13 36 13 53 14 07 
18 90 43.8 N21 22.1 165 25.2 10.7 S 8 15.S 11.S 58.5 SUN MOON 19 105 43.7 22.5 179 54.9 10,7 e 04.o 11.s 58.5 
20 120 41.6 22.9 194 24.6 10.6 7 52.5 11.6 58.5 Doy 

Eqn. of Time Mer. Mer. Poas. 
Phase 

21 135 43.5 .. 23.3 208 54.2 10., 7 40.9 11.6 S8.6 oo· 12· Pou. Upper Lower 
Ag, 

22 150 43.5 23.7 223 23.9 10.7 7 29.3 11.7 58.6 .. . .. I h "' h .. h "' d 

23 165 43.4 24.1 237 53.6 10.6 7 17.6 11.8 58.6 25 03 13 03 10 11 57 04 55 17 20 21 

' 
26 03 07 03 04 11 57 05 45 18 10 22 0 S.D. 15.8 d 0.4 S.D. 1S.4 15.6 15.9 27 03 00 02 57 11 57 06 35 19 00 23 



108 MAY 28, 29, 30 (THURS., FRI., SAT.) 

ARIES VENUS -3.4 MARS +l.6 JUPITER -l.8 SATURN +l. l STARS 
<,.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.HA Dec. Nome S.H.A. Dec. 

" 
,, . , . , . , . , . , . , . , . , . ' . ' . ' 28~ 245 26.8 166 31.0 N23 36.4 193 42.7 Nl8 43.3 64 28.l N l 08.4 61 38.4 N l 06.6 Acomor 315 37.3 S40 22.8 

260 29.3 181 30.1 36.8 208 43.4 43.7 79 30.6 08.4 76 40.9 06.6 Achernar 335 45.4 S57 19.8 
02 275 31.7 196 29.3 37.1 223 44.0 44.2 94 33.0 08.3 91 43.4 06.7 Acrux 173 36.4 S63 00.0 
03 290 34.2 211 28.4 .. 37.4 238 44.6 .. 44.7 109 35.5 .. 08.3 106 45.9 .. 06.7 Adhara 255 32.l S28 57.0 
04 305 36.7 226 27.5 37.8 253 45.2 45.l 124 38.0 08.3 121 48.4 06.7 Aldebaran 291 17.8 Nl6 28.2 
05 320 39.1 241 26.7 38.l 268 45.9 45.6 139 40.4 08.3 136 50.9 06.7 
06 335 41.6 256 25.8 N23 38.4 283 46.5 Nl8 46.l 154 42.9 N 1 08.3 151 53.4 N 1 06.7 Alioth 166 41.8 N5t. 04.0 
07 350 44.l 271 24.9 38.7 298 47.l 46.6 169 45.4 08.3 166 55.9 06.7 Alkaid 153 17.8 N49 24.6 

T 08 5 46.5 286 24.l 39.l 313 47.7 47.0 184 47.8 08.3 181 58.4 06.7 Al No'ir 28 14.3 547 02.9 
H 09 20 49.0 301 23.2 .. 39.4 328 48.3 .. 47.5 199 50.3 .. 08.3 197 00.9 . . 06.7 Alnilam 276 11.5 S 1 12.9 
u 10 35 51.5 316 22.3 39.7 343 49.0 48.0 214 52.7 08.3 212 03.4 06.7 Alphard 218 20.2 S 8 34.7 
R 11 50 53.9 331 21.5 40.0 358 49.6 48.4 229 55.2 08.2 227 05.9 06.7 
s 12 65 56.4 346 20.6 N23 40.3 13 50.2 Nl8 48.9 244 57.7 N 1 08.2 242 08.4 N 1 06.7 Alphecca 126 31.4 N26 46.7 
D 13 80 58.9 1 19.7 40.6 28 50.8 49.4 260 00.l 08.2 257 10.9 06.7 Alpheratz 358 09.0 N28 59.0 
A 14 96 01.3 16 18.9 41.0 43 51.5 49.8 275 02.6 08.2 272 13.4 06.7 Altair 62 31.9 N 8 49.l 
y 15 111 03.8 31 18.0 .. 41.3 58 52.1 .. 50.3 290 05.l .. 08.2 287 15.9 .. 06.7 Ankoo 353 40.0 S42 24.4 

16 126 06.2 46 17.l 41.6 73 52.7 50.8 305 07.5 08.2 302 18.4 06.7 Antares 112 55.9 S26 23.4 
17 141 08.7 61 16.3 41.9 88 53.3 51.2 320 10.0 08.2 317 20.9 06.7 
18 156 11.2 76 15.4 N23 42.2 103 54.0 Nl8 51.7 335 12.4 N 1 08.2 332 23.4 N 1 06.7 Arcturus 146 17.8 Nl9 16.9 
19 171 13.6 91 14.5 42.5 118 54.6 52.2 350 14.9 08.1 347 25.9 06.7 Atria 108 19.2 S6Er 59.6 
20 186 16.l 106 13.7 42.8 133 55.2 52.6 5 17.4 08.1 2 28.4 06.7 Avior 234 28.4 S59 27.2 
21 201 18.6 121 12.8 .. 43.1 148 55.8 .. 53.1 20 19.8 .. 08.1 17 30.9 . . 06.7 Bellatrix 278 58.6 N 6 19.9 
22 216 21.0 136 11.9 43.4 163 56.4 53.6 35 22.3 08.1 32 33.4 06.7 Betelgeuse 271 28.1 N 7 24.1 
23 231 23.5 151 11.1 43.8 178 57.l 54.0 50 24.7 08.l 47 35.9 06.7 

29: 246 26.0 166 10.2 N23 44.1 193 57.7 Nl8 54.5 65 27.2 N 1 08.1 62 31.4 N 1 06.7 Canopus 264 07.5 S52 41.3 
261 28.4 181 09.3 44.4 208 58.3 54.9 80 29.7 08.1 77 ~.9 06.7 Capello 281 11.1 N45 58.7 

02 276 30.9 196 08.5 44.7 223 58.9 55.4 95 32.1 08.1 92 43.4 06.8 Deneb 49 47.9 N45 12.6 
03 291 33.4 211 07.6 .. 45.0 238 59.5 .. 55.9 110 34.6 .. 08.0 187 45.9 . . 06.8 Denebola 182 58.5 Nl4 40.7 
04 306 35.8 226 06.7 45.3 254 00.2 56.3 125 37.0 08.0 122 48.4 06.8 Diphdo 349 20.6 S18 05.4 
05 321 38.3 241 05.9 45.6 269 00.8 56.8 140 39.5 01.0 137 50.9 06.8 
06 336 40.7 256 05.0 N23 45.9 284 01.4 Nl8 57.3 155 42.0 N l 01.0 152 53.3 N 1 06.8 Dubhe 194 21.5 N61 51.4 
07 351 43.2 271 04.l 46.l 299 02.0 57.7 170 44.4 88.0 147 55.8 06.8 Elnath 218 43.9 N28 j5_5 
08 6 45.7 286 03.2 46.4 314 02.7 58.2 185 46.9 OI.O 192 51.3 06.8 Eltanin 90 57.0 N5i 29.4 

F 09 21 48.l 301 02.4 .. 46.7 329 03.3 .. 58.6 200 49.3 . . oe.o 191 GO.I .. 06.8 Enif 34 11.l N 9 47.2 
R 10 36 50.6 316 01.5 47.0 344 03.9 59.l 215 51.8 07.9 213 03.3 06.8 Fomalhaut 15 50.9 S29 43.2 
I 11 51 53.1 331 00.6 47.3 359 04.5 18 59.6 230 54.2 07.9 221 05.8 06.8 
D 12 66 55.5 345 59.8 N23 47.6 14 05.1 Nl9 00.0 245 56.7 N l 07.9 243 08.3 N 1 06.8 Gacrux 172 27.9 S57 00.7 
A 13 81 58.0 0 58.9 47.9 29 05.8 00.5 260 59.2 07.9 2'H lt.8 06.8 Gienah 176 17.4 S17 26.4 
y 14 97 00.5 15 58.0 48.2 44 06.4 00.9 276 01.6 07.9 273 13.3 06.8 Hodor 149 22.2 S60 17.l 

15 112 02.9 30 57.1 .. 48.5 59 07.0 .. 01.4 291 04.1 .. 07.9 2N 15.8 . . 06.8 Hamal 328 28.7 N23 22.2 
16 127 05.4 45 56.3 48.7 74 07.6 01.9 306 06.5 07.9 JU 18.3 06.8 Kaus Aust. 84 15.9 S34 23.6 
17 142 07.8 60 55.4 49.0 89 08.2 02.3 321 09.0 07.8 311 20.8 86.8 
18 157. 10.3 75 54.5 N23 49.3 104 08.9 Nl9 02.8 336 11.4 N l 07.8 333 23.3 • 1 96.8 Kochab 137 17.9 N74 14.2 
19 172 12.8 90 53.7 49.6 119 09.5 03.2 351 13.9 07.1 3"MI 25.1 06.8 Mantob 14 02.8 Nl5 06.l 
20 187 15.2 105 52.8 49.9 134 10.1 03.7 6 16.3 07.8 3 28.3 06.1 M.nltor 314 41.0 N 4 00.9 
21 202 17.7 120 51.9 .. 50.2 149 10.7 .. 04.l 21 18.8 .. 07.1- 11 )9.7 . . 06.a Me,._ 148 36.1 S36 16.8 
22 217 20.2 135 51.0 50.4 164 11.3 04.6 36 21.2 07.1 33 JJ.2 CM..8 Miaploci<!lus 221 45.2 S69 38.7 
23 232 22.6 150 50.2 50.7 179 12.0 05.l 51 23.7 07.7 48 35.7 06.8 

30: 247 25.l 165 49.3 N23 51.0 194 12.6 Nl 9 05.5 66 26.2 N 1 07.7 iJ 3111.2 Ill 1 96.8 Miriek 309 15.9 N41J 47.5 
262 27.6 180 48.4 51.3 209 13.2 06.0 81 28.6 07.7 78 418.7 06.t Nunki 76 28.3 S26 19'.2 

02 277 30.0 195 47.5 51.5 224 13.8 06.4 96 31.1 07.7 93 43.2 06.8 Peocock 53 57.3 S56 47.5 
03 292 32.5 210 46.7 .. 51.8 239 14.4 .. 06.9 111 33.5 .. 07.7 118 45.7 . . 06.t Pollux 243 57.9 N28 04.4 
04 307 35.0 225 45.8 52.1 254 15.1 07.3 126 36.0 07.1 12' ... 2 ""·' Procyon 245 25.6 N 5 lfl.3 
05 322 37.4 240 44.9 52.3 269 15.7 07.8 141 38.4 07.6 ue ~.7 96.8 
06 337 39.9 255 44.0 N23 52.6 284 16.3 Nl 9 08.2 156 40.9 N 1 07.6 15l 53.2 Ill 1 06.8 R~ 96 28.8 NU 34.4 
07 352 42.3 270 43.2 52.9 299 16.9 08.7 171 43.3 01.t.· l"8 55.7 96.8 ftet,wfvs 298 09.6 NlZ 03.6 

s 08 7 44.8 285 42.3 53.l 314 17.5 09.l 186 45.8 07.6 183 H.l 06.8 Rigel 281 35.9 S 8 13.5 
A 09 22 47.3 300 41.4 .. 53.4 329 18.2 .. 09.6 201 48.2 .. 07.6 199 98.6 .. 06.8 Rigil K.M. 148 24.6 S60 45.5 
T 10 37 49.7 315 40.5 53.7 344 18.8 10.0 216 50.7 07.6 21◄ 83.l 06.8 Sob;k 102 40.3 S15 42.J. 
u 11 52 52.2 330 39.7 53.9 359 19.4 10.5 231 53.l 07.5 229 95.6 06.8 
R 12 67 54.7 345 38.8 N23 54.2 14 20.0 Nl9 10.9 246 55.6 N l 07.5 2-44 Ol.l N 1 16.1 Schedar 350 08.8 N56 25.8 
D 13 82 57.l 0 37.9 54.4 29 20.6 11.4 261 58.0 87.5 2"' 141.6 06.8 Shovla 96 54.7 S37 05.4 
A 14 97 59.6 15 37.0 54.7 44 21.2 11.9 277 00.5 117.5 274 13.l 06.8 Si...,. 251 55.6 S16 41.6 
y 15 113 02.l 30 36.l .. 55.0 59 21.9 .. 12.3 292 02.9 .. 07.5 299 lS.6 . . 06.1 Spica 158 56.8 S11 OJ.8 

16 128 04.5 45 35.3 55.2 74 22.5 12.8 307 05.4 07.4 300! 18.l 06.1 Suhml 223 10.6 S4J 21. 7 
17 143 07.0 60 34.4 55.5 89 23.1 13.2 322 07.8 07.4 319 21).5 06.8 

18 158 09.5 75 33.5 N23 55.7 104 23.7 Nl9 13.7 337 10.3 N l 07.4 H4 23.0 N 1 06.8 Vt,go 80 55.2 NH 45.9 
19 173 11.9 90 32.6 56.0 119 24.3 14.l 352 12.7 07.4 349 25.5 06.8 Z11ben'ubl 137 32.2 S15 57.9 
20 188 14.4 105 31.8 56.2 134 25.0 14.6 7 15.1 07.4 4 28.G 06.8 S.H.A. Mer. Pou. 
21 203 16.8 120 30.9 .. 56.5 149 25.6 .. 15.0 22 17.6 .. 07.4 19 30.5 . . 06.8 . ' h "' 
22 218 19.3 135 30.0 56.7 164 26.2 15.4 37 20.0 07.3 34 :n.o 06.8 Venus 279 44.2 12 56 
23 233 21.8 150 29.l 57.0 179 26.8 15.9 52 22.5 07.3 49 35.5 06.8 Mon 307 31.7 11 04 

h m Juprter 179 01.2 19 35 
.V..er Pou. 7 33.0 V -0.9 d 0.3 V O.b d 0.5 V 2.5 d 0.0 V 2.5 d 0.0 Saturn 176 12.4 19 46 
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Twilight Moonrise 
SUN MOON lat. Sunrise 28 29 30 31 G.M.T.1-------+-------------t--~....:.;N:.;::a:.;::ut;;.·.....-...;C::.:i.:.v·;;.•l-+----+-=---,-~....,,.......;;.;--r--=;;.._ 

d h 

28~ 
02 
03 
04 
05 
6 

T : 
H 

~ ½i 
S 12 o 13 
A i4 
y ~ 

16 
i7 
18 
19 
20 
21 
22 
23 

29:l 
02 
03 
04 
OS 
; 
08 

F \)9 
R 10 
I 11 
D i~ 
A 13 
Y 14 

~ 
17 
18 
19 
20 
21 
22 
23 

30: 
02 
03 
04 
OS 
06 
07 

s 08 
A 09 
T 10 
U 11 
R 12 
D 13 
A 14 
Y 15 

16 
17 

G.H.A. Dec. 

180 43.3 N21 24.5 
195 43.2 24.9 
210 43.2 25.3 
225 43.1 · · 25.7 
240 43.0 26.1 
255 42.9 26.5 
270 42.8 N21 26.9 
285 42.8 27.3 
300 42.7 27.7 
"" 42.6 · · 28.l 
;0 42.5 28.5 

345 42.5 28.9 
0 42.4 N21 29.3 

15 42.3 29.7 
30 42.2 30.l 
45 42.l · · 30.5 
60 42.l 30.9 
75 42.0 31.3 
90 41.9 N21 31.7 

105 41.8 32.l 
120 41.8 32.5 
135 41.7 · · 32.9 
150 41.6 33.3 
165 41.5 33.7 
180 41.4 N21 34.l 
195 41.4 34.5 
210 41.3 34.9 
225 41.2 · · 35.3. 
240 41.1 35.7 
255 41.0 36.0 
270 40.9 N21 36.4 
285 40.9 36.8 
300 40.8 37.2 
315 40.7 · · 37.6 
330 40.6 38.0 
345 40.5 38.4 

0 40.5 N21 38.8 
15 40.4 39.l 
30 40.3 39.5 
45 40.2 · · 39.9 
60 40.l 40.3 
75 40.0 40.7 
90 40.0 N21 41.0 

105 39.9 41.4 
120 39.8 41.8 
135 39.7 · · 42.2 
150 39.6 42.6 
165 39.5 42.9 
180 39.4 N21 43.3 
195 39.4 43.7 
210 39.3 44.l 
225 39.2 · · 44.4 
240 39.l 44.8 
255 39.0 45.2 
270 38.9 N21 45.6 
285 38.8 45.9 
300 38.8 46.3 
315 38.7 · · 46.7 
330 38.6 47.0 
345 38.5 47.4 

0 38.4 N21 47.8 
15 38.3 48.l 
30 38.2 48.5 
45 38.2 · · 48.9 
60 38.1 49.2 
75 38.0 49.6 

18 90 37.9 N21 50.0 
19 105 37.8 50.3 
20 120 37.7 50.7 
21 135 37.6 · · 51.l 
22 150 37.5 51.4 
23 165 37.4 51.8 

S.D. 15.8 d o.4 

C' HA. V Dec. d H.P. o h m h m h m h m h m h m h m 

N 72 CJ CJ CJ 02 41 02 27 02 13 01 58 
02 10 
02 20 
02 29 
02 36 
02 42 
02 47 
02 52 
02 56 
03 00 
03 04 
03 07 
03 14 

252 23.2 10.6 S 7 05.8 ll.8 58. 7 
266 52.8 10.6 6 54.0 11.8 58.7 
281 22.4 10.6 6 42.2 11.9 58.7 
295 52.0 10.6 6 30.3 12.0 58.8 
310 21.6 10.6 6 18.3 12.0 58.8 
324 51.2 10.5 6 06.3 12.0 58.8 
339 20.7 10.6 S 5 54.3 12.l 58.9 
353 50.3 10.5 5 42.2 12.l 58. 9 

8 19.8 10.5 5 30.l 12.2 58.9 
22 49.3 10.5 5 17.9 12.3 59.0 
37 18.8 10.4 5 05.6 12.2 59.0 
51 48.2 10.5 4 53.4 12.3 59.0 
66 17.7 10.4 S 4 41.l 12.4 59.l 
80 47.l 10.4 4 28.7 12.4 59.l 
95 16.5 10.4 4 16.3 12.4 59.l 

109 45.9 10.3 4 03.9 12.5 59.2 
124 15.2 10.4 3 51.4 12.5 59.2 
138 44.6 10.3 3 38.9 12.5 59.2 
153 U.9 10.3 s 3 26.4 12.6 59.3 
167 43.2 10.2 3 13.8 12.6 59.3 
182 12.4 10.3 3 01.2 12.7 59.3 
196 41.7 10.2 2 48.5 12.6 59.4 
211 10.9 10.2 2 35.9 12.7 59.4 
225 40.l 10.l 2 23.2 12.8 59.4 
240 09.2 10.1 S 2 10.4 12.7 59.5 
254 38.3 10.1 1 57 .7 12.8 59.5 
269 07 .4 10.l l 44.9 12.8 59.5 
283 36.5 10.0 1 32.l 12.9 59.6 
298 05.5 10.0 l 19.2 12.8 59.6 
312 34.5 10.0 1 06.4 12.9 59.6 

N 70 CJ CJ CJ 02 32 02 24 02 18 
68 CJ CJ CJ 02 24 02 22 02 21 
66 //// /1// 01 26 02 17 02 21 02 24 
64 //// Ill/ 02 06 02 12 02 19 02 27 
62 //// 00 40 02 33 02 07 02 18 02 29 
60 //// 01 35 02 54 02 03 02 17 02 31 

N 58 /Ill 02 06 03 11 01 59 02 16 02 33 
56 00 36 02 29 03 26 01 56 02 15 02 35 
54 01 27 02 48 03 38 01 53 02 14 02 36 
52 01 56 03 03 03 49 01 50 02 14 02 38 
50 02 17 03 16 03 58 01 47 02 13 02 39 
45 02 56 03 42 04 18 01 42 02 12 02 42 

N 40 03 23 04 03 04 35 01 37 02 10 02 44 
35 03 44 04 19 04 48 01 33 02 09 02 46 
30 04 01 04 33 05 00 01 30 02 08 02 48 
20 04 27 04 56 05 20 01 24 02 07 02 51 

N 10 04 48 05 15 05 38 01 19 02 06 02 54 
0 05 06 05 31 05 54 01 14 02 04 02 56 

S 10 05 21 05 47 06 10 01 08 02 03 02 59 
20 05 36 06 03 06 27 01 03 02 02 03 02 
30 05 50 06 20 06 46 00 57 02 00 03 05 
35 05 58 06 29 06 57 00 53 01 59 03 07 
40 06 07 06 40 07 10 00 49 01 58 03 09 
45 06 16 06 52 07 25 00 45 01 57 03 12 

S 50 06 26 07 06 07 44 00 39 01 56 03 15 
52 06 30 07 13 07 53 00 37 01 55 03 17 
54 06 35 07 20 08 02 00 34 01 55 03 18 
56 06 40 07 28 08 13 00 31 01 54 03 20 
58 06 46 07 37 08 26 00 27 01 53 03 22 

S 60 06 53 07 47 08 41 00 23 01 52 03 24 

03 20 
03 25 
03 29 
03 37 
03 44 
03 51 
03 57 
04 04 
04 12 
04 17 

.04 23 
04 29 
04 37 
04 40 
04 44 
04 48 
04 53 
04 59 

327 03.5 9.9 S O 53.5 12.9 59.7 1--+---+---T-w_i.1.,lig_h_t_-'----J~-M-oo-'-n-,e-t _ _. __ _ 

341 32.4 9.9 0 40.6 12.9 59.7 lat. Sunset 
356 01.3 9.8 O 27.7 12.9 59.71---+----+--C.:.i ... v...;il-,-_N ... a.:.ut.;;.;...;. +-_,;.2_8....,,..... __ 2_9_,..... ... 30_-,-_3_1_ 

10 30.1 9.9 0 14.8 13.0 59.8 
24 59.0 9.7 S O 01.8 12.9 59.8 • h m h m 

39 27.7 9.8 N.O 11.l 13.0 59.8 N 72 CJ CJ 

53 56.5 9.7 N O 24.l 13.0 59.9 N 70 CJ CJ 
68 25.2 9.7 0 37.l 13.0 59.9 68 CJ CJ 
82 53.9 9.6 0 50.l 13.0 59.9 66 22 33 //// 
97 22.5 9.6 l 03.l 13.0 60.0 64 21 51 Ill/ 

111 51.l 9.5 l 16.l 13.l 60.0 62 21 23 23 23 
126 19.6 9.5 l 29.2 13.0 60.0 60 21 02 22 22 
140 48.l 9.5 N l 42.2 13.0 60.0 N 58 20 45 21 50 
155 16.6 9.4 l 55.2 13.l 60.l 56 20 30 21 27 
169 45.0 9.4 2 08.3 13.0 60.l 54 20 18 21 08 
184 13.4 9.3 2 21.3 13.0 60.l 52 20 07 20 53 
198 41.7 9.3 2 34.3 13.1 60.2 50 19 57 20 39 
213 10.0 9.2 2 47.4 13.0 60.2 45 19 37 20 13 

227 38.2 9.2 N 3 00.4 13.0 60.2 N 40 19 20 19 52 
242 06.4 9.1 3 13.4 13.0 60.2 35 19 07 19 36 
256 34.S 9.1 3 26.4 13.0 60.3 30 18 55 19 22 
271 02.6 9.1 3 39.4 13.0 60.3 20 18 34 18 59 
285 30.7 9.0 3 52.4 13.0 60.3 N 10 18 17 18 40 
299 58.7 8.9 4 05.4 13.0 60.4 0 18 01 18 23 
314 26.6 8.9 N 4 18.4 13.0 60.4 S 10 17 45 18 07 
328 54.S 8.8 4 31.4 12.9 60.4 20 17 28 17 52 
343 22.3 8.8 4 44.3 13.0 60.4 30 17 09 17 34 
357 50.1 8.7 4 57.3 12.9 60.S 35 16 57 17 25 

12 17.8 8.7 S 10.2 12.9 60.5 40 16 44 17 14 
26 45.5 8.6 5 23.l 12.8 60.5 45 16 29 17 02 

41 13.l 8.6 N 5 35.9 12.9 60.S S 50 16 11 16 48 
55 40.7 8.5 S 48.8 12.8 60.6 52 16 02 16 41 
70 08.2 8.4 6 01.6 12.8 60.6 54 15 52 16 34 
84 35.6 8.4 6 14.4 12.8 60.6 56 15 41 16 26 
99 03.0 8.4 6 27 .2 12.7 60.6 58 15 28 16 17 

113 30.4 8.2 6 39.9 lU 60.6 S 60 15 13 16 07 

h m 

CJ 

CJ 
CJ 
Ill/ 
/Ill 
Ill/ 
Ill/ 

Ill/ 
23 26 
22 30 
22 01 
21 39 
21 00 

20 32 
20 11 
19 54 
19 27 
19 07 
18 49 
18 33 
18 19 
18 04 
17 56 
17 48 
17 39 
17 28 
17 24 
17 19 
17 14 
17 08 
17 02 

h m 

12 37 

12 44 
12 50 
12 54 
12 58 
13 02 
13 OS 
13 07 
13 10 
13 12 
13 14 
13 15 
U 19 
13 22 
13 25 
13 27 
13 31 
13 34 
13 38 
13 41 
13 44 
13 48 
13 50 
13 52 
13 55 
13 58 
14 00 
14 01 
14 03 
14 05 
14 07 

h m 
14 40 

14 39 
14 38 
14 37 
14 36 
14 36 
14 35 
14 35 
14 34 
14 34 
14 33 
14 33 
14 32 

14 32 
14 31 
14 31 
14 30 
14 29 
14 29 
14 28 
14 27 
14 26 
14 26 
14 25 
14 25 
14 24 
14 23 
14 23 
14 23 
14 22 
14 22 

h m 

16 47 

16 37 
16 29 
16 23 
16 17 
16 12 
16 08 
16 04 
16 01 
15 58 
15 56 
15 53 
15 48 
15 44 
15 40 
15 37 
15 31 
15 26 
15 22 
15 17 
15 12 
15 07 
15 03 
15 00 
14 55 
14 50 
14 48 
14 46 
14 43 
14 40 
14 36 

h m 

19 03 

18 42 
18 25 
18 12 
18 01 
17 52 
17 44 
17 37 
17 30 
17 25 
17 20 
17 16 
17 06 

16 58 
16 51 
16 45 
16 35 
16 26 
16 17 
16 09 
16 00 
15 49 
15 44 
15 37 
15 29 
15 20 
15 16 
15 11 
15 06 
15 00 
14 53 

127 57.6 8.3 N 6 52.7 12.6 60.7 1--+---'--S_U_N_.._ __ +-__ ..._ __ M_OO'--N __ .._ __ 

142 24.9 8.1 7 05.3 12.7 60.7 Eqn. of Time 
156 52.0 8.1 7 18.0 12.6 60.7 Day 
111 19.1 8.1 1 30.6 12.6 60.1 oo• 12• 
185 46.2 7.9 7 43.2 12.5 60.7 
200 13.1 8.0 7 55.7 12.5 60.8 

s.o. 16.1 16.3 16.5 

m • 

28 02 53 
29 02 46 
30 02 38 

m • 

02 so 
02 42 
02 34 

Mer. 
Pass. 

h m 

11 57 
11 57 
11 57 

Mer. Pass. 
Upper lower Ag• 

h m 

07 26 
08 16 
09 09 

h m -
19 51 24 
20 42 25 
21 36 26 

Phase 



110 MAY 31, JUNE 1, 2 (SUN., MON., TUES.) 

ARIES VENUS -3.3 MARS +1.6 JUPITER -1.7 SATURN +1.1 STARS 
G.M.T. 

G.HA. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec, 
d h . , . ' . , . , . ' . , . , . , . , . , . , 

31~ 248 24.2 165 28.2 N23 57.2 194 27.4 Nl9 16.3 67 24.9 N 1 07.3 64 38.0 N l 06.8 Acamar 315 37.3 S40 22.8 
263 26.7 180 27.4 57.5 209 28.1 16.8 82 27.4 07.3 79 40.5 06.8 Achernar 335 45.4 S57 19.8 

02 278 29.2 195 26.5 57.7 224 28.7 17.2 97 29.8 07.3 94 42.9 06.8 Acrux 173 36.4 S63 00.0 
03 293 31.6 210 25.6 .. 57.9 239 29.3 .. 17.7 112 32.3 .. 07.2 109 45.4 .. 06.8 Adhara 255 32.l S28 57.0 
04 308 34.1 225 24.7 58.2 254 29.9 18.l 127 34.7 07.2 124 47.9 06.8 Aldebaran 291 17.8 Nl6 28.2 
05 323 36.6 240 23.8 58.4 269 30.5 18.6 142 37.2 07.2 139 50.4 06.8 
06 338 39.0 255 23.0 N23 58.7 284 31.l Nl9 19.0 157 39.6 N 1 07.2 154 52.9 N 1 06.8 Alioth 166 41.8 N56 04.0 
07 353 41.5 270 22.1 58.9 299 31.8 19.5 172 42.0 07.2 1'9 55.4 06.8 Alkaid 153 17.8 N49 24.6 
08 8 43.9 285 21.2 59.1 314 32.4 19.9 187 44.5 07.1 llM 57.9 06.8 Al No'ir 28 14 . .ll 547 02.9 

s 09 23 46.4 300 20.3 .. 59.4 329 33.0 .. 20.4 202 46.9 .. 07.l 200 00.3 .. 06.8 Alnilam 276 11.5 S 1 12.9 
u 10 38 48.9 315 19.4 59.6 344 33.6 20.8 217 49.4 07.1 215 02.8 06.8 Alphard 218 20.2 S 8 34.7 
N 11 53 51.3 330 18.6 23 59.8 359 34.2 21.2 232 51.8 07.1 230 05.3 06.8 
f) 12 68 53.8 345 17.7 N24 00.l 14 34.8 Nl9 21.7 247 54.3 N 1 07.1 245 07.8 N 1 06.8 Alphecca 126 31.4 N26 46.7 
A 13 83 56.3 0 16.8 00.3 29 35.5 22.1 262 56.7 07.0 260 10.3 06.8 Alpheratz 358 09.0 N28 59.0 
y 14 98 58.7 15 15.9 00.5 44 36.l 22.6 277 59.1 07.0 275 12.8 06.8 Altair 62 31.8 N 8 49.l 

15 114 01.2 30 15.0 .. 00.7 59 36.7 .. 23.0 293 01.6 .. 07.0 290 15.3 . . 06.8 Ankoo 353 40.0 542 24.3 
16 129 03.7 45 14.2 01.0 74 37.3 23.5 308 04.0 07.0 305 17.7 06.8 Antares 112 55.9 S26 23.4 
17 144 06.l 60 13.3 01.2 89 37.9 23.9 323 06.5 07.0 320 20.2 06.8 
18 159 08.6 75 12.4 N24 01.4 104 38.5 Nl 9 24.3 338 08.9 N 1 06.9 335 22.7 N 1 06.8 Arcturus 146 17.8 Nl9 16.9 
19 174 11.l 90 11.5 01.6 119 39.2 24.8 353 11.3 06.9 350 25.2 06.8 Atria 108 19.2 S68 59.6 
20 189 13.5 105 10.6 01.9 134 39.8 25.2 8 13.8 06.9 5 27.7 06.8 Avior 234 28.4 S59 27.2 
21 204 16.0 120 09.7 .. 02.1 149 40.4 .. 25.7 23 16.2 .. 06.9 20 30.2 .. 06.8 Bellatrix 278 58.6 N 6 19.9 
22 219 18.4 135 08.9 02.3 164 41.0 26.1 38 18.7 86.8 35 32.7 06.8 Betelgeuse 271 28.l N 7 24.1 
23 234 20.9 150 08.0 02.5 179 41.6 26.6 53 21.l 06.8 50 35.1 06.8 

1: 249 23.4 165 07.1 N24 02.7 194 42.2 Nl9 27.0 68 23.5 N 1 06.8 65 37.6 N 1 06.8 Canopus 264 07.5 S52 41.3 
264 25.8 180 06.2 03.0 209 42.9 27.4 83 26.0 06.8 80 40.l 06.8 Capello 281 11.1 N45 58.7 

02 279 28.3 195 05.3 03.2 224 43.5 27.9 98 28.4 06.8 95 42.6 06.8 Deneb 49 47.9 N45 12.6 
03 294 30.8 210 04.4 .. 03.4 239 44.1 .. 28.3 113 30.9 .. 06.7 110 45.1 . . 06.8 Denebola 182 58.5 Nl4 40.7 
04 309 33.2 225 03.6 03.6 254 44.7 28.7 128 33.3 06.7 125 47.6 06.8 Diphdo 349 20.6 S18 05.4 
05 324 35.7 240 02.7 03.8 269 45.3 29.2 143 35.7 06.7 140 50.0 06.8 

06 339 38.2 255 01.8 N24 04.0 284 45.9 Nl9 29.6 158 38.2 N 1 06.7 155 52.5 N 1 06.8 Dubhe 194 21.6 N61 51.4 
07 354 40.6 270 00.9 04.2 299 46.6 30.l 173 40.6 06.6 178 55.0 06.8 Elnath 278 43.9 N28 35.5 
08 9 43.1 285 00.0 04.4 314 47.2 30.5 188 43.0 06.6 185 57.5 06.8 Eltanin 90 57.0 N51 29.4 

M 09 24 45.6 299 59.1 .. 04.6 329 47.8 .. 30.9 203 45.5 .. 06.6 201 90.0 . . 06.8 Enif 34 11.0 N 9 47.2 
o 10 39 48.0 314 58.3 04.8 344 48.4 31.4 218 47.9 06.6 216 02.5 06.8 Fomalhaut 15 50.9 S29 43.2 
N 11 54 50.5 329 57.4 05.0 359 49.0 31.8 233 50.4 06.5 231 94.9 06.8 
D 12 69 52.9 344 56.5 N24 05.2 14 49.6 Nl9 32.2 248 52.8 N 1 06.5 246 07.4 N 1 06.8 Gacrux 172 27.9 S57 00.7 
A 13 84 55.4 359 55.6 05.4 29 50.3 32.7 263 55.2 06.5 261 09.9 06.8 Gienah 176 17.4 S17 26.4 
Y 14 99 57.9 14 54.7 05.6 44 50.9 33.1 278 57.7 06.5 276 12.4 06.8 Hodor 149 22.2 S60 17.l 

15 115 00.3 29 53.8 .. 05.8 59 51.5 .. 33.5 294 00.1 .. 06.5 291 14.9 .. 06.8 Hamal 328 28.7 N23 22.2 
16 130 02.8 44 52.9 06.0 74 52.1 34.0 309 02.5 06.4 306 17.3 06.8 Kaus Aust. 84 15.9 S34 23.6 
17 145 05.3 59 52.1 06.2 89 52.7 34.4 324 05.0 06.4 321 19.8 06.8 

18 160 07.7 7 4 51.2 N24 06.4 104 53.3 Nl9 34.9 339 07.4 N l 06.4 336 22.3 N 1 06.8 Kochab 137 18.0 N74 14.2 
19 175 10.2 89 50.3 06.6 119 53.9 35.3 354 09.8 06.4 351 24.8 06.8 Markab 14 02.7 Nl5 06.l 
20 190 12.7 104 49.4 06.8 134 54.6 35.7 9 12.3 06.3 6 27.3 06.8 Menkar 314 41.0 N 4 00.9 
21 205 15.1 119 48.5 .. 07.0 149 55.2 .. 36.2 24 14.7 .. 06.3 21 '29.7 .. 06.8 Menkent 148 36.2 S36 16.8 
22 220 17.6 134 47.6 07.2 164 55.8 36.6 39 17.l 86.3 36 32.2 06.7 Miaplecidus 221 45.2 S69 38.7 
23 235 20.0 149 46.7 07.4 179 56.4 37.0 54 19.6 06.3 51 34.7 06.7 

200 250 22.5 164 45.9 N24 07.6 194 57.0 Nl9 37.4 69 22.0 N 1 116.2 66 J7.2 N 1 06.7 Mitiok 309 15.9 N49 47.5 
01 265 25.0 179 45.0 07.7 209 57.6 37.9 84 24.4 06.2 11 ~-7 06.7 Nunki 76 28.3 S26 19.1 
02 280 27.4 194 44.1 07.9 224 58.2 38.3 99 26.9 06.2 '6 42.1 06.7 Peacock 53 57.3 S56 47.5 
03 295 29.9 209 43.2 .. 08.l 239 58.9 .. 38.7 114 29.3 .. 06.2 111 44.6 .. 06.7 Pollux 243 57.9 N28 04.4 
04 310 32.4 224 42.3 08.3 254 59.5 39.2 129 31.7 06.1 126 47.1 06.7 Procyon 245 25.6 N 5 16.3 
05 325 34.8 239 41.4 08.5 270 00.1 39.6 144 34.2 06.1 1"1 49.6 06.7 

06 340 37.3 254 40.5 N24 08.7 285 00.7 Nl9 40.0 159 36.6 N l 06.l 156 52.l II 1 06.7 R01Kllh0flue 96 28.8 Nl2 34.4 
07 355 39.8 269 39.6 08.8 300 01.3 40.5 174 39.0 06.0 171 54.5 06.7 Regulus 208 09.6 Nl2 03.6 
08 10 42.2 284 38.8 09.0 315 01.9 40.9 189 41.4 06.0 186 57.0 06.7 Rigel 281 35.9 S 8 13.5 

T 09 25 44.7 299 37.9 .. 09.2 330 02.5 .. 41.3 204 43.9 .. 06.8 281 '9.5 .. 06.7 RitJil K-t. 140 24.6 S60 45.5 
u 10 40 47.2 314 37.0 09.4 345 03.2 41.7 219 46.3 06.0 217 82.0 06.7 Sabik 102 40.3 S15 42.1 
E 11 55 49.6 329 36.l 09.5 0 03.8 42.2 234 48.7 05.9 232 &4.5 06.7 
s 

12 70 52.l 344 35.2 N24 09.7 15 04.4 Nl9 42.6 249 51.2 N 1 85.9 247 06.9 N 1 06.7 Scheeler 350 08.7 N56 25.8 
D 

13 85 54.5 359 34.3 09.9 30 05.0 43.0 264 53.6 05.9 262 09.4 06.7 Shaula 96 54.7 S37 05.4 
A 

14 100 57.0 14 33.4 10.0 45 05.6 43.5 279 56.0 05.9 277 11.9 06.7 Sirius 258 55.6 S16 41.6 y 
15 us 59.5 29 32.5 .. 10.2 60 06.2 .. 43.9 294 58.4 .. OS.I 292 14.4 . . 06.7 Spica 158 56.8 SU 03.8 
16 131 01.9 44 31.7 10.4 75 06.8 44.3 310 00.9 05.8 3G7 16.8 06.7 Suhoil 223 10.6 543 21.7 
17 146 04.4 59 30.8 10.6 90 07.5 44.7 325 03.3 05.8 322 19.3 06.7 

18 161 06.9 74 29.9 N24 10.7 105 08.1 Nl 9 45.2 340 05.7 N 1 05.8 337 21A N l 06.7 Vega 80 55.1 N38 45.9 
19 176 09.3 89 29.0 10.9 120 08.7 45.6 355 08.2 05.7 352 24.3 06.7 Zuben'ubi 137 32.2 S15 57.9 
20 191 11.8 104 28.l 11.0 135 09.3 46.0 10 10.6 05.7 7 26.8 06.7 S.H.A. Mer. Pan. 
21 206 14.3 119 27.2 .. 11.2 150 09.9 . . 46.4 25 13.0 .. 05.7 22 29.2 .. 06.7 . , h ffl 

22 221 16.7 134 26.3 11.4 i65 10.5 46.9 40 15.4 05.6 37 31.7 06.6 Venus 275 43.7 13 00 
23 236 19.2 149 25.4 11.5 180 ll.l 47.3 55 17.9 05.6 52 34.2 06.6 Mora 305 18.9 11 01 

h ffl Jupiter 179 09.2 19 23 
Mer. Poss. 7 21.2 1' -0.9 d 0.2 V 0.6 d 0.4 V 2.4 d 0.0 V 2.S d 0.0 Saturn 176 14.2 19 34 



MAY 31, JUNE 1, 2 (SUN., MON., TUES.) 111 

MOON 
Twilight Moonrise 

SUN lat. 
Civil 

Sunrise 
31 1 2 3 Naut. 

G.M.T. 
G.H.A. Dec. G.H.A. V Dec. d H.P. . h m h m h m h m h m h m h m 

d h . , 0 , 
' 

, . , 
' 

N 72 D D CJ 01 58 01 39 01 03 CJ 

31: 180 37.4 N21 52.2 4 40.1 1 .8 N 8 08.2 12.4 60.8 N 70 D D D 02 10 02 02 01 51 01 28 
195 37.3 52.5 229 06.9 7.8 8 20.6 12.4 60.8 68 D D D 02 20 02 20 02 22 02 30 

02 210 37.2 52.9 243 33.7 7.7 8 33.0 12.4 60.8 66 1111 Ill/ 01 13 02 29 02 35 02 46 03 05 
03 225 37.1 .. 53.2 258 00.4 7.7 8 45.4 12.3 60.8 64 Ill/ /Ill 01 58 02 36 02 47 03 04 03 31 
04 240 37.0 53.6 272 27.1 7.6 8 57.7 12.3 60.9 62 Ill/ Ill/ 02 27 02 42 02 58 03 19 03 51 
05 255 36.9 53.9 286 53.7 7.6 9 10.0 12.2 60. 9 60 /Ill 01 26 02 49 02 47 03 07 03 32 04 08 

' 270 36.8 N21 54.3 301 20.3 7.4 N 9 22.2 12.l 60.9 N 58 /Ill 02 00 03 07 02 52 03 15 03 43 04 21 
,1 285 36.7 54.7 315 46.7 7.5 9 34.3 12.1 60.9 56 Ill/ 02 25 03 22 02 56 03 22 03 53 04 33 

OE'i· 300 36.6 55.0 330 13.2 7.3 9 46.4 12.1 60.9 54 01 19 02 44 03 35 03 00 03 28 04 02 04 44 
s 36.5 .. 55.4 344 39.5 7.3 9 58.5 12.0 60. 9 52 01 50 03 00 03 46 03 04 03 33 04 09 04 53 

u IC: .I 36.4 55.7 359 05.8 7.2 10 10.5 11.9 61.0 so 02 13 03 13 03 56 03 07 03 39 04 16 05 02 

N 11 345 36.4 56.1 13 32.0 7.2 10 22.4 11.9 61.0 45 02 53 03 40 04 17 03 14 03 50 04 31 05 20 

0 12 o 36.3 N21 56.4 27 58.2 7.1 NlO 34.3 11.8 61.0 N 40 03 21 04 01 04 33 03 20 03 59 04 44 05 34 
A 13 15 36.2 56.8 42 24.3 7.0 10 46.l 11.7 61.0 35 03 42 04 18 04 47 03 25 04 07 04 54 05 47 
y 14 30 36.1 57.1 56 50.3 7.0 10 57 .8 11.7 61.0 30 04 00 04 32 04 59 03 29 04 14 05 03 05 58 

15 45 36.0 .. 57.5 71 16.3 6.8 11 09.5 11.6 61.0 20 04 27 04 56 05 20 03 37 04 26 05 19 06 16 
16 60 35.9 57.8 85 42.l 6.9 11 21.1 11.5 61.0 N 10 04 48 05 15 05 38 03 44 04 37 05 34 06 33 
17 75 35.8 58.2 100 08.0 6.7 11 32.6 11.5 61.0 0 05 06 05 32 05 54 03 51 04 47 05 47 06 48 

18 90 35.7 N21 58.5 114 33.7 6.7 Nll 44.l 11.4 61.l S 10 05 22 05 48 06 10 03 57 04 58 06 00 07 04 
19 105 35.6 58.9 128 59.4 6.7 11 55.5 11.3 61.l 20 05 37 06 04 06 28 04 04 05 09 06 15 07 20 
20 120 35.5 59.2 143 25.l 6.6 12 06.8 11.2 61.l 30 05 52 06 21 06 48 04 12 05 21 06 31 07 39 
21 135 35.4 .. 59.6 157 50.7 6.5 12 18.0 11.2 61.1 35 06 00 06 31 06 59 04 17 05 29 06 41 07 51 
22 150 35.3 21 59.9 172 16.2 6.4 12 29.2 11.1 61.l 40 06 08 06 42 07 12 04 23 05 37 06 52 08 03 
23 165 35.2 22 00.3 186 41.6 6.4 12 40.3 11.0 61.l 45 06 18 06 55 07 28 04 29 05 47 07 05 08 19 

1: 180 35.1 N22 00.6 201 07.0 6.3 Nl2 51.3 10.9 61.l s so 06 28 07 09 07 47 04 37 05 59 07 21 08 37 
195 35.0 01.0 215 32.3 6.2 13 02.2 10.8 61.1 52 06 33 07 16 07 56 04 40 06 05 07 28 08 46 

02 210 35.0 01.3 229 57.5 6.2 13 13.0 10.8 61.l 54 06 38 07 24 08 06 04 44 06 11 07 37 08 56 
03 225 34.9 .. 01.6 244 22.7 6.1 13 23.8 10.6 61.l 56 06 44 07 32 08 17 04 48 06 18 07 46 09 07 
04 240 34.8 02.0 258 47.8 6.1 13 34.4 10.6 61.1 58 06 50 07 41 08 31 04 53 06 26 07 57 09 20 
05 255 34.7 02.3 273 12.9 6.0 13 45.0 10.4 61.l S 60 06 56 07 51 08 46 04 59 06 35 08 09 09 35 

06 270 34.6 N22 02.7 287 37.9 5.9 N13 55.4 10.4 61.2 Twilight Maan,et 
07 285 34.5 03.0 302 02.8 5.8 14 05.8 10.3 61.2 lat. Sunaet 
08 300 34.4 03.3 316 27.6 5.8 14 16.l 10.2 61.2 Civil Nau!. 31 1 2 3 

M 09 315 34.3 .. 03.7 330 52.4 5.8 14 26.3 10.1 61.2 
0 10 330 34.2 04.0 345 17.2 5.6 14 36.4 10.0 61.2 0 h m h m h m h m h m h m h m 

N 11 345 34.l 04.4 359 41.8 5.7 14 46.4 9.9 61.2 N 72 D Cl C:J 19 03 21 42 CJ CJ 

0 12 O 34.0 N22 04.7 14 06.5 5.5 N14 56.3 9.8 61.2 N 70 D CJ Cl 18 42 20 56 23 27 Cl 
A 13 15 33.9 05.0 28 31.0 5.5 15 06.l 9.6 61.2 68 CJ CJ CJ 18 25 20 26 22 26 24 10 
y 14 30 33.8 05.4 42 55.5 5.4 15 15.7 9.6 61.2 66 22 47 Ill/ Ill/ 18 12 20 03 21 51 23 22 

15 45 33.7 .. 05.7 57 19.9 5.4 15 25.3 9.5 61.2 64 22 00 fill Ill/ 18 01 19 46 21 26 22 51 
16 60 33.6 06.0 71 44.3 5.3 15 34.8 9.4 61.2 62 21 30 1/11 Ill/ 17 52 19 31 21 06 22 28 
17 75 33.5 06.4 86 08.6 5.3 15 44.2 9.2 61.2 60 21 07 22 32 Ill/ 17 44 19 19 20 50 22 09 

18 90 33.4 N22 06.7 100 32.9 5.2 Nl5 53.4 9.1 61.2 N 58 20 49 21 57 Ill/ 17 37 19 09 20 37 21 54 
19 105 33.3 07.0 114 57.l 5.1 16 02.5 9.1 61.2 56 20 34 21 32 /Ill 17 30 19 00 20 25 21 40 
20 120 33.2 07.4 129 21.2 5.l 16 11.6 8.9 61.2 54 20 21 21 13 22 39 17 25 18 52 20 15 21 29 
21 135 33.l .. 07.7 143 45.3 5.1 16 20.5 8.8 61.2 52 20 10 20 57 22 07 17 20 18 44 20 06 21 19 
22 150 33.0 08.0 158 09.4 5.0 16 29.3 8.6 61.2 50 20 00 20 43 21 44 17 16 18 38 19 57 21 10 
23 165 32.9 08.4 172 33.4 4.9 16 37.9 8.6 61.l 45 19 39 20 16 21 03 17 06 18 24 19 40 20 51 2: 180 32.8 N22 08.7 186 57.3 4.9 Nl6 46.5 8.4 61.1 N 40 19 23 19 55 20 35 16 58 18 13 19 26 20 35 

195 32.7 09.0 201 21.2 4.8 16 54.9 8.3 61.1 35 19 09 19 38 20 14 16 51 18 03 19 14 20 22 
02 210 32.6 09.3 215 45.0 4.8 17 03.2 8.2 61.1 30 18 56 19 23 19 56 16 45 17 55 19 04 20 10 
03 225 32.5 .. 09.7 230 08.8 4.7 17 11.4 8.1 61.1 20 18 36 19 00 19 29 16 35 17 40 18 46 19 51 
04 240 32.4 10.0 244 32.5 4.7 17 19.5 7.9 61.1 !HO 18 18 18 41 19 07 16 26 17 27 18 30 19 34 
05 255 32.3 10.3 258 56.2 4.7 17 27.4 7.9 61.1 0 18 01 18 24 18 50 16 17 17 15 18 16 19 18 

06 270 32.2 N22 10.7 273 19.9 4.6 Nl7 35.3 7.6 61.1 s 10 I 17 45 18 08 18 34 16 09 17 03 18 01 19 02 
07 285 32.l 11.0 287 43.5 4.5 17 42.9 7.6 61.1 20 F 28 17 51 18 19 16 00 16 51 17 46 18 45 

T 
08 300 32.0 11.3 302 07.0 4.5 17 50.5 7.4 61.1 301 F 'JS 17 34 18 03 15 49 16 36 17 28 18 25 
09 315 31.9 .. 11.6 316 30.5 4.5 17 57.9 7.3 61.1 35 16 56 17 24 17 55 15 44 16 28 17 18 18 13 u 10 330 31.8 11.9 330 54.0 4.4 18 05.2 7.2 61.l 40 16 43 17 13 17 47 15 37 16 19 17 06 18 00 

E 11 345 31.7 12.3 345 17.4 4.4 18 12.4 7.0 61.1 45 16 "/7 17 01 17 37 15 29 16 07 16 52 17 45 
s 
0 12 0 31.6 N22 12.6 359 40.8 4.4 N18 19.4 1,.9 61.0 s '.,O Jt, 08 16 46 17 27 1s ao 15 54 16 35 17 25 

A 13 15 31.5 12.9 14 04.2 4.3 18 26.3 6.7 61.0 ~2 l'> '>9 , ;t, 19 17 22 15 16 15 48 16 2/ 11 It, 

y 14 30 31.4 13.2 28 27.5 4.3 18 33.0 6.7 61 0 54 l '.> ti 'I ~ If, 37 17 17 15 11 1'1 41 16 l'I JI <It. 
15 45 31.3 .. 13.5 42 50.8 4.l 18 39.7 6.4 61.0 56 J~ "SH ; II, 7' 17 11 15 01, 1~ )) 16 09 1,. t;'} 

16 60 31.2 13.9 57 14.0 4.2 18 46.l 6.4 61.0 SB I'; 241 If, 14 17 O!> )5 00 15 2'i 15 58 16 4/ 
17 75 31.1 14.2 71 37.2 4.2 18 52.5 6.2 61.0 s 60 I l'i 09 16 04 16 59 14 53 15 15 1' 45 16 26 

18 90 31.0 N22 14.5 86 00.4 4.2 Nl8 58.7 6.0 61.0 SUN MOON 
19 105 30.9 14.8 100 23.6 4.1 19 04.7 6.0 60.9 
20 120 30.8 15.1 114 46.7 4.1 19 10.7 5.7 60.9 Day 

Eqn. of Time Mer. Mer. Pan. 
Ag4 Phase 

21 135 30.7 .. 15.4 129 09.8 4.1 19 16.4 5.7 60.9 oo· 12• Pon. Upper lower 
22 150 30.6 15.8 143 32.9 4.1 19 22.1 5.5 60.9 m . m . h "' h .. h ffl d 

23 165 30.5 16.l 157 56,0 4.0 19 27.6 5.J 60.9 31 02 30 02 25 11 58 10 04 22 32 27 
1 02 21 02 16 11 58 11 01 23 31 28 • s.o. 15.8 d 0.3 s.o. 16.6 16.7 16.6 2 02 12 02 07 11 58 12 01 24 32 00 



112 JUNE 3, 4, 5 (WED., THURS., FRI.) 

ARIES VENUS -3.3 MARS + 1.6 JUPITER -1.7 SA TURN + 1.1 STARS 
G.M. r.r---7--------,r--------t-------+-------+-----------

G.H.A. G.H.A. Dec. G.H.A. Dec. 

,1 " 3: 
02 
03 
04 
05 
06 

w 07 
E 08 

09 
D 10 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

4~ 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
s 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 s: 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

2Sl 21.7 
266 24.l 
281 26.6 
296 29.0 
311 31.5 
326 34.0 
341 36.4 
356 38.9 

11 41.4 
26 43.8 
41 46.3 
56 48.8 

71 51.2 
86 53.7 

101 56.2 
116 58.6 
132 01.l 
147 03.5 
162 06.0 
177 08.5 
192 10.9 
207 13.4 
222 15.9 
237 18.3 
252 20.8 
267 23.3 
282 25.7 
297 28.2 
312 30.6 
327 33.1 
342 35.6 
357 38.0 

12 40.5 
27 43.0 
42 45.4 
57 47.9 
72 50.4 
87 52.8 

102 55.3 
117 57.8 
133 00.2 
148 02.7 
163 05.l 
178 07.6 
193 10.1 
208 12.5 
223 15.0 
238 17.5 
253 19.9 
268 22.4 
283 24.9 
298 27.3 
313 29.8 
328 32.3 
343 34.7 
358 37.2 

13 39.6 
28 42.1 
43 44.6 
58 47.0 

73 49.5 
88 52.0 

103 54.4 
118 56.9 
133 59.4 
149 01.8 
164 04.3 
179 06.7 
194 09.2 
209 11.7 
224 14.1 
239 16.6 

h m 

Mer. Poss. 7 09.4 

164 24.5 N24 11.7 
179 23.6 11.8 
194 22.8 12.0 
209 21.9 · · 12.l 
224 21.0 12.3 
239 20.1 12.4 
254 19.2 N24 12.6 
269 18.3 12.7 
284 17.4 12.9 
299 16.5 · · 13.0 
314 15.6 13.2 
329 14.7 13.3 
344 13. 9 N24 13.5 
359 13.0 13.6 

14 12.1 13.8 
29 11.2 · · 13.9 
44 10.3 14.o· 
59 09.4 14.2 
74 08.5 N24 14.3 
89 07.6 14.4 

104 06.7 14.6 
119 05.8 · · 14.7 
134 04.9 14.8 
149 04.0 15.0 
164 03.2 N24 15.1 
179 02.3 15.2 
194 01.4 15.3 
209 00.5 • · 15.5 
223 59.6 15.6 
238 58.7 15.7 
253 57.8 N24 15.8 
268 56.9 15.9 
283 56.0 16.1 
298 55.1 · · 16.2 
313 54.2 16.3 
328 53.3 16.4 
343 52.4 N24 16.5 
358 51.6 16.6 

13 50.7 16.7 
28 49.8 · • 16.9 
43 48.9 17.0 
58 48.0 17.l 
73 47.1 N24 17.2 
88 46.2 17.3 

103 45.3 17.4 
118 44.4 · · 17.5 
133 43.5 17.6 
148 42.6 17.7 
163 41.7 N24 17.8 
178 40.8 17.9 
193 39.9 18.0 
208 39.0 • · 18.1 
223 38.2 18.2 
238 37.3 18.2 
253 36.4 N24 18.3 
268 35.5 18.4 
283 34.6 18.5 
298 33.7 · · 18.6 
313 32.8 18.7 
328 31.9 18.8 

343 31.0 N24 18.9 
358 30.l 18.9 

13 29.2 19.0 
28 28.3 · · 19.l 
43 27.4 19.2 
58 26.5 19.3 
73 25.6 N24 19.3 
88 24.7 19.4 

103 23.8 19.5 
118 23.0 · · 19.5 
133 22.1 19.6 
148 21.2 19.7 

V -0.9 d 0.1 

195 11.7 Nl9 47.7 
210 12.4 48.l 
225 13.0 48.6 
240 13.6 · · 49.0 
255 14.2 49.4 
270 14.8 49.8 
285 15.4 Nl9 50.2 
300 16.0 50.7 
315 16.7 51.1 
330 17 .3 · · 51.5 
345 17.9 51.9 

0 18.5 52.3 
15 19.l Nl9 52.8 
30 19.7 53.2 
45 20.3 53.6 
60 20.9 · · 54.0 
75 21.5 54.4 
90 22.2 54.9 

105 22.8 Nl 9 55.3 
120 23.4 55.7 
135. 24.0 56.1 
150 24.6 · · 56.5 
165 25.2 56.9 
180 25.8 57.4 
195 26.4 Nl9 57.8 
210 27.l 58.2 
225 27.7 58.6 
240 28.3 · · 59.0 
255 28.9 59.4 
270 29.5 19 59.8 
285 30.1 N20 00.3 
300 30.7 00.7 
315 31.3 01.l 
330 31.9 · · 01.5 
345 32.6 01.9 

0 33.2 02.3 
-15 33.8 N20 02.7 
30 34.4 03.1 
45 35.0 03.6 
60 35.6 · • 04.0 
75 36.2 04.4 
90 36.8 04.8 

105 37.4 N20 05.2 
120 38.0 05.6 
135 38.7 06.0 
150 39.3 · · 06.4 
165 39.9 06.8 
180 40.5 07 .2 

195 41.l N20 ·J7.6 
210 41.7 08.1 
225 42.3 08.5 
240 42.9 • • 08.9 
255 43.5 09.3 
270 44.1 09.7 
285 44.8 N20 10.1 
300 45.4 10.5 
315 46.0 10.9 
330 46.6 • • 11.3 
345 47.2 11.7 

0 47.8 12.l 

15 48.4 N20 12.5 
30 49.0 12.9 
45 49.6 13.3 
60 50.2 · · 13.7 
75 50.9 14.1 
90 51.5 14.5 

105 52.1 N20 14.9 
120 52.7 15.3 
135 53.3 15.7 
150 53.9 · · 16.1 
!65 54.5 16.5 
180 55.l 16.9 

V 0.6 d 0.4 

G.H.A. Dec. 

70 20.3 N 
85 22.7 

100 25.1 
115 27.6 · · 
130 30.0 
145 32.4 
160 34.8 N 
175 37.3 
190 39.7 
205 42.1 · · 
220 44.5 
235 46.9 

1 05.6 
05.6 
05.5 
05.5 
05.5 
05.4 

1 05.4 
05.4 
05.4 
05.3 
05.3 
05.3 

250 49.4 N 
265 51.8 
280 54.2 
295 56.6 · · 
310 59.0 
326 01.5 

1 05.2 
05.2 
05.2 
05.l 
05.1 
05.1 

341 03.9 N 1 05.l 
356 06.3 05.0 

11 08.7 05.0 
26 11.1 · · 05.0 
41 13.6 04., 
56 16.0 04.9 
71 18.4 N 1 04.9 
86 20.8 04.8 

101 23.2 04.8 
116 25.7 · · 04.8 
131 28.1 04.7 
146 30.5 04.7 
161 32.9 N 1 04.7 
176 35.3 04.7 
191 37.7 04.6 
206 40.2 • · 04.6 
221 42.6 04.6 
236 45.0 04.5 
251 47.4 N 1 04.5 
266 49.8 04.5 
281 52.2 04.4 
296 54.6 ~ · 04.4 
311 57.1 04.4 
326 59.5 04.3 
342 01.9 N 1 04.3 
357 04.3 04.3 

12 06.7 04.2 
27 09.l · · 04.2 
42 11.5 04.2 
57 14.0 04.1 

72 16.4 N l 04.1 
87 18.8 04.1 

102 21.2 04.0 
117 23.6 · · 04.0 
132 26.0 04.0 
147 28.4 03., 

162 30.8 N 1 03.9 
177 33.2 03.8 
192 35.6 83.8 
207 38.l · · 03.8 
222 40.5 03.7 
237 42.9 03.7 
252 45.3 N 1 03.7 
267 47.7 03.6 
282 50.l 03.6 
297 52.5 • · 03.6 
312 54.9 03.5 
327 57.3 03.5 
342 59.7 N l 03.5 
358 02.l 03.4 

13 04.5 03.4 
28 06.9 · · 03.3 
43 09.4 03.3 
58 11.8 03.3 

V 2.4 d 0.0 

G.H.A. Dec. Nome 

67 36.7 N 1 06.6 Acamar 
82 39.1 06.6 Achernar 
97 41.6 06.6 Acrux 

112 44.l · · 06.6 Adhara 
127 46.6 06.6 Aldebaran 
142 49.0 06.6 
157 51.5 N 1 06.6 Alioth 
172 54.0 06.6 Alkaid 
187 56.5 06.6 Al Na'ir 
202 58.9 · · 06.6 Alnilam 
218 01.4 06.6 Alphard 
233 03.9 06.6 

248 06.4 N 1 06.6 Alphecca 
263 08.8 06.6 Alpheratz 
278 11.3 06.6 Altair 
293 13.8 · · 06.6 Ankaa 
308 16.3 06.5 Antares 
323 18.7 06.5 
338 21.2 N 1 06.5 Arcturus 
353 23.7 06.5 Atria 

8 26.l 06.5 Avior 
23 28.6 • • 06.5 Bellatrix 
38 31.1 06.5 Betelgeuse 
53 33.6 06.5 
68 36.0 N 1 06.5 Canopus 
83 38.5 06.5 Capella 
,8 41.0 06.5 Deneb 

113 43.5 • • 06.5 Denebola 
128 45.9 06.5 Diphda 
143 48.4 06.5 

158 50.9 N l 06.5 Dubhe 
173 53.3 06.4 Elnath 
118 55.8 06.4 Ehanin 
203 58.3 · · 06.4 Enif 
219 00.8 06.4 Fomalhaut 
234 03.2 06.4 
249 05.7 N 1 06.4 Gacrux 
264 08.2 06.4 Gienah 
279 10.6 06.4 Hadar 
294 13.1 · • 06.4 Hamal 
309 15.6 06.4 Kou• Aust. 
324 18.0 06.4 
339 20.5 N l 06.4 Kochab 
354 23.0 06.4 Markab 

9 25.5 06.3 Menkar 
24 27 .9 · · 06.3 Menkent 
39 30.4 06.3 Miaplacidus 
54 32.9 06.3 
6' 35.3 N 1 06.3 Mirfak 
84 37.8 06.3 Nunki 
99 4-0.3 06.3 Peacock 

114 42.7 • • 06.3 Poflux 
129 45.2 06.3 Procyon 
144 47.7 06.3 

159 50.1 II 1 06.3 Rasalhague 
174 52.6 06.2 Regulus 
11119 55.1 06.2 Rigel 
264 57.5 · • 06.2 Rigil Kent. 
220 90.0 06.2 Sabik 
235 02.5 06.2 

250 04.9 N 1 06.2 Schedar 
265 07.4 06.2 Shaula 
280 0,.9 06.2 Sirius 
295 12.3 · • 06.2 Spica 
310 14.8 06.2 Suhoil 
325 17.3 06.2 
340 19.7 N l 06.l Vega 
355 22.2 06.l Zuben',_; 

S.HA. Dec. 

315 37.3 S40 22.8 
335 45.3 S57 19.8 
173 36.4 S63 00.0 
255 32.1 S28 56.9 
291 17.8 Nl6 28.2 

166 41.8 N56 04.0 
153 17.8 11149 24.6 

28 S47 02.9 
276 u.s S 1 12.9 
218 20.2 S 8 34.7 

126 31.4 N26 46.8 
358 08.9 N28 59.0 
62 31.8 N 8 49.l 

353 40.0 S42 24.3 
112 55.9 S26 23.4 

146 17.8 Nl9 16.9 
108 19.1 S68 59.6 
234 28.4 S59 27.2 
278 58.6 N 6 19.9 
271 28.1 N 7 24.2 

264 07.5 S52 41.3 
281 11.1 N45 58.7 

49 47.9 N45 12.6 
182 58.5 Nl4 40.7 
349 20.6 S18 05.4 

194 21.6 N61 51.4 
278 43.9 N28 35.4 

90 57.0 N51 29.4 
34 11.0 N 9 47.2 
15 50.9 S29 43.2 

172 28.0 S57 00.7 
176 17.4 S17 26.4 
149 22.2 S60 17.1 
328 28.7 N23 22.2 

84 15.8 S34 23.6 

137 18.0 N74 14.2 
14 02.7 Nl5 06.l 

314 40.9 N 4 00.9 
148 36.1 S36 16.8 
221 45.2 S69 38.7 

309 15.9 N49 47.5 
76 28.3 S26 19.l 
53 57.3 S56 47.5 

243 57.9 N28 04.4 
245 25.6 N 5 16.3 

96 28.8 Nl2 34.4 
208 09.6 N12 03.6 
281 35.9 S 8 13.5 
14-0 24.6 560 45.5 
102 40.2 S15 42.l 

350 08.7 N56 25.8 
96 54.7 S37 05.4 

258 55.6 S16 41.6 
158 56.8 SU 03.8 
223 10.6 543 21.6 

80 55.1 N38 45.9 
137 32.2 S15 57.9 

10 24.7 06.l t------S-.H-.A-. -,,.-,-_-p-
0

,-,. 

25 27.l · · Of>-1 • , • ,., 
40 29.6 06.l Vonu1 
55 32.l 06.l Mora 

Jupiter 
V 2.5 d 0.0 Saturn 

271 42.4 13 05 
303 05.7 10 58 
178 57.6 19 12 
176 15.2 19 22 
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Twilight Moonrise 
SUN MOON Lot. Sunrise 3 4 5 6 G.M.T.1-------+-------------+---a.....:..:N::::o:::.ut:.:.. __ ..;c:::i..:.vi:.:.14-__ 4 _....:;..__.. _ ____:.__,,._-=_..;-__::__ 

d H.P. h m 

Cl 

CJ 
Cl 
/Ill 
Ill/ 
Ill/ 
/Ill 

Ill/ 
Ill/ 

h m h m 

D 

D 
D 

h m h m h m 

CJ 

CJ 

h m 

d h 

3~ 
02 
03 
04 
05 
~ 

wofi 
E 
D li) 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 4: 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
S 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 

5~ 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

G.H.A. Dec. 

o I o I 

180 30.4 N22 16.4 
195 30.3 16. 7 
210 30.2 17.0 
225 30.1 · · 17 .3 
240 30.0 17.6 
255 29.9 17.9 
270 29.8 N22 18.2 
285 29.7 18.6 
300 29.6 18.9 
" 29.5 · · 19.2 

29.4 19.5 
345 29.3 19.8 

O 29.2 N22 20.1 
15 29.1 20.4 
30 29.0 20.7 
45 28.9 · · 21.0 
60 28.8 21.3 
75 28.7 21.6 
90 28.6 N22 21.9 

105 28.4 22.2 
120 28.3 22.5 
135 28.2 • · 22.8 
150 28.1 23.1 
165 28.0 23.4 
180 27.9 N22 23.7 
195 27.8 24.0 
210 27.7 24.3 
225 27.6 · · 24.6 
240 27.5 24.9 
255 27 .4 25.2 
270 27.3 N22 25.5 
285 27.2 25.7 
300 27.1 26.0 
315 27.0 · · 26.3 
330 26.8 26.6 
345 26.7 26.9 

0 26.6 N22 27.2 
15 26.5 27.5 
30 26.4 27.8 
45 26.3 · • 28.1 
60 26.2 28.3 
75 26.1 28.6 
90 26.0 N22 28.9 

105 25.9 29.2 
120 25.8 29.5 
135 25.7 · · 29.8 
150 25.5 30.0 
165 25.4 30.3 
180 25.3 N22 30.6 
195 25.2 30.9 
210 25.1 31.2 
225 25.0 • · 31.4 
240 24.9 31.7 
255 24.8 32.0 
270 24.7 N22 32.3 
285 24.6 32.5 
300 24.4 32.8 
315 24.3 · · 33.1 
330 24.2 33.4 
345 24.1 33.6 

0 24.0 N22 33.9 
15 23.9 34.2 
30 23.8 34.5 
45 23.7 · · 34.7 
60 23.6 35.0 
75 23.4 35.3 
90 23.3 N22 35.5 

105 23.2 35.8 
120 23.1 36.1 
135 23.0 · • 36.3 
150 22.9 36.6 
165 22.8 36.9 

s.o. 15.8 d o.3 

C' '·i .A. ·u Dec. 

2 19.0 4.0 Nl9 32.9 
186 42.0 4.0 19 38.l 
201 05.0 4.0 19 43.2 
215 28.0 4.0 19 48.1 
229 51.0 4.0 19 52.8 
244 14.0 3.9 19 57.4 
258 36.9 4.0 N20 01.9 
272 59.9 3.9 20 06.2 
287 22.8 3.9 20 10.4 
301 45.7 4.0 20 14.4 
316 08.7 3.9 20 18.3 
330 31.6 3.9 20 22.0 
344 54.5 4.0 N20 25.5 
359 17.5 3.9 20 28.9 

13 40.4 3.9 20 32.2 
28 03.3 4.0 20 35.3 
42 26.3 4.0 20 38.3 
56 49.3 3.9 20 41.1 
71 12.2 4.0 N20 43.7 
85 35.2 4.0 20 46.2 
99 58.2 4.0 20 48.6 

114 21.2 4.1 20 50.8 
128 44.3 4.0 20 52.8 
143 07.3 4.1 20 5-4.7 
157 30.4 4.1 N20 56.4 
171 53.5 4.1 20 58.0 
186 16.6 4.2 20 59.5 
200 39.8 4.2 21 00.7 
215 03.0 4.2 21 01.9 
229 26.2 4.3 21 02.9 
243 49.5 4.3 N21 03.7 
258 12.8 4.3 21 04.4 
272 36.1 4.4 21 04.9 
286 59.5 4.4 21 05.3 
301 22.9 4.4 21 05.5 
315 46.3 4.5 21 05.6 
330 09.8 4.6 N21 05.5 
344 33.4 4.5 21 05.3 
358 56.9 4.7 21 05.0 

13 20.6 4.7 21 04.5 
27 44.3 4.7 21 03.8 
42 08.0 4.8 21 03.0 
56 31.8 4.9 N21 02.1 
70 55.7 4.9 21 01.0 
85 19.6 4.9 20 59.8 
99 43.5 5.1 20 58.4 

114 07.6 5.0 20 56.9 
128 31.6 5.2 20 55.2 
142 55.8 5.2 N20 53.4 
157 20.0 5.3 20 51.5 
171 44.3 5.4 20 49.4 
186 08.7 5.4 20 47.2 
200 33.1 5.5 20 44.9 
214 57.6 5.5 20 42.4 
229 22.l 5.6 N20 39.8 
243 46.7 5.8 20 37.0 
258 11.5 5.7 20 34.1 
272 36.2 5.9 20 31.1 
287 01.1 5.9 20 28.0 
301 26.0 1,,0 20 24.7 
315 51.0 6.1 N20 21.3 
330 16.l 6.2 20 17 .7 
344 41.3 6.2 20 14.1 
359 06.5 6.'4 20 10.3 

13 31.9 6.4 20 06.4 
27 57.3 6.5 20 02.4 
42 22.8 6.6 Nl 9 58.2 
56 48.4 6.6 19 53.9 
71 14.0 6.8 19 49.5 
85 39.8 6.8 19 45.0 

100 05.6 6.9 19 40.4 
114 31.5 7.1 19 35.6 

s.o. 16.5 16.3 

5.2 60.9 
5.1 60.8 
4.9 60.8 
4.7 60.8 
'4.6 60.8 
4.5 60.8 
4.3 60.7 
4.2 60.7 
4.0 60.7 
3.9 60.7 
3.7 60.7 
3.5 60.6 
3.4 60.6 
3.3 60.6 
3.1 60.6 
3.0 60.5 
2.8 60.5 
2.6 60.5 
2.5 60.5 
2.4 60.4 
2.2 60.4 
2.0 60.4 
1.9 60.4 
1.7 60.3 
1.6 60.3 
1.5 60.3 
l.2 60.2 
1.2 60.2 
1.0 60.2 
0.8 60.1 

0 

N 72 
N 70 

68 
66 
64 
62 
60 

N 58 
56 
54 
52 
so 
45 

N 40 
35 
30 
20 

N 10 
0 

S 10 
20 
30 
35 
40 
45 

s so 
52 
54 
56 
58 

S 60 

01 11 
01 45 
02 09 
02 50 

03 19 
03 41 
03 59 
04 26 
04 48 
05 06 
05 22 
05 38 
05 53 
06 01 
06 10 
06 20 
06 31 
06 36 
06 41 
06 47 
06 53 
07 00 

CJ 

CJ 
Cl 
/Ill 
/Ill 
Ill/ 

01 18 
01 55 
02 20 
02 40 
02 57 
03 11 
03 39 
04 00 
04 17 
04 32 
04 55 
05 15 
05 32 
05 49 
06 05 
06 23 
06 33 
06 44' 
06 57 
07 12 
07 19 
07 26 
07 35 
07 44 
07 55 

00 59 
01 51 
02 22 
02 45 
03 04 
03 19 
03 32 
03 44 
03 54 
04 15 

04 32 
04 46 
04 59 
05 20 
05 38 
05 55 
06 11 
06 29 
06 49 
07 01 
07 14 
07 30 
07 50 
07 59 
08 09 
08 21 
08 35 
08 51 

D 

01 28 
02 30 
03 05 
03 31 · 
03 51 
04 08 
04 21 
04 33 
04 44 
04 53 
OS 02 
05 20 
05 34 
05 47 
05 58 
06 16 
06 33 
06 48 
07 04 
07 20 
07 39 
07 51 
08 03 
08 19 
08 37 
08 46 
08 56 
09 07 
09 20 
09 35 

CJ 

D 
02 55 
03 44 
04 15 
04 38 
04 57 
05 12 
OS 26 
05 37 
05 47 
OS 57 
06 16 
06 32 
06 45 
06 56 
07 16 
07 34 
07 so 
08 06 
08 24 
08 44 
08 55 
09 09 
09 25 
09 45 
09 54 
10 04 
10 16 
10 30 
10 46 

04 04 
04 50 
05 20 
05 43 
06 01 
06 16 
06 29 
06 41 
06 51 
06 59 
07 18 
07 34 
07 47 
07 58 
08 17 
08 34 
08 50 
09 06 
09 22 
09 42 
09 53 
10 06 

· 10 21 
10 40 
10 49 
10 59 
11 10 
11 23 
11 38 

CJ 

04 53 
05 46 
06 19 
06 43 
07 01 
07 17 
07 30 
07 41 
07 51 
08 00 
08 08 
08 24 
08 38 
08 50 
09 00 
09 17 
09 32 
09 47 
10 01 
10 16 
10 33 
10 43 
10 55 
11 08 
11 24 
11 32 
11 40 
11 50 
12 01 
12 13 

o.7 60.11---+----+---T-w_i,1.,lig_h_t_-+----'----M-oo_,_n_se_t _ _. __ _ 

0.5 60.1 Lot. Sunset 
0.4 60.1 t---+---+-C.;;.i...;.v_il-r_N_o;;..ut;;..;;... +-~3;._-r-__ 4_,--_..::5_,__..;6;__ 
0.2 60.0 
0.1 60.0 • h m h m 

0.1 60.0 N 72 D CJ 

0.2 59.9 N 70 CJ CJ 
0.3 59.9 68 CJ CJ 
0.5 59.9 66 23 01 Ill/ 
0.7 59.8 64 22 07 1/// 
0.8 59.8 62 21 36 /Ill 
0.9 59.8 60 21 12 22 41 
1.1 59.7 N 58 20 54 22 03 
1.2 59.7 56 20 38 21 37 
1.4 59.7 54 20 25 21 17 
1.5 59.6 52 20 13 21 00 
1.7 59.6 SO 20 03 20 46 
1.8 59.5 45 19 42 20 18 

1.9 59.5 N 40 19 25 19 57 
2.1 59.5 35 19 10 19 40 
2.2 59.4 30 18 58 19 25 
2.3 59.4 20 18 37 19 01 
2.5 59.4 N 10 18 19 18 42 
2.6 59.3 0 18 02 18 24 
2.8 59.3 S 10 17 45 18 08 
2.9 59.3 20 17 27 17 51 
3.0 59.2 30 17 07 17 33 
3.1 59.2 35 16 55 17 23 
3.3 59.1 40 16 42 17 12 
3.4 59.l 45 16 26 16 59 
3.6 59.1 S SO 16 07 16 44 
3.6 59.0 52 15 57 16 37 
3.8 59.0 54 15 47 16 30 
3.9 59.0 56 15 35 16 21 
4.0 58.9 58 15 21 16 12 
4.2 58.9 S 60 15 OS 16 01 

h m 

D 

D 
D 
Ill/ 
Ill/ 
Ill/ 
/Ill 

Ill/ 
Ill/ 

22 48 
22 13 
21 48 
21 07 

20 38 
20 16 
19 58 
19 30 
19 08 
18 50 
18 34 
18 19 
18 03 
17 55 
17 46 
17 36 
17 25 
17 20 
17 15 
17 10 
17 03 
16 56 

h m 

D 

D 
24 10 
23 22 
22 51 
22 28 
22 09 
21 54 
21 40 
21 29 
21 19 
21 10 
20 51 
20 35 
20 22 
20 10 
19 51 
19 34 
19 18 
19 02 
18 45 
18 25 
18 13 
18 00 
17 45 
17 25 
17 16 
17 06 
16 55 
16 42 
16 26 

h m 

D 

D 
00 10 
24 22 
23 52 
23 29 
23 10 
22 55 
22 42 
22 30 
22 20 
22 11 
21 52 
21 37 
21 23 
21 12 
20 52 
20 35 
20 19 
20 03 
19 45 
19 25 
19 14 
19 00 
18 44 
18 25 
18 15 
18 OS 
17 53 
17 39 
17 23 

h m 

CJ 

CJ 

01 08 
00 22 
24 29 
24 10 
23 54 
23 40 
23 29· 
23 19 
23 09 
23 01 
22 44 
22 30 
22 17 
22 07 
21 48 
21 32 
21 17 

21 02 
20 46 
20 27 
20 16 
20 04 
19 49 
19 31 
19 22 
19 13 
19 02 
18 49 
18 35 

h m 

D 

02 21 
01 27 
00 53 
00 29 
00 10 
24 24 
24 13 
24 04 
23 55 
23 48 
23 41 
23 26 

23 14 
23 04 
22 55 
22 39 
n :?S 
22 12 
21 59 
21 45 
21' 29 
21 20 
21 09 
20 56 
20 41 
20 33 
20 25 
20 16 
20 06 
19 54 

4.3 58.8 1--+----SU_N_.._ __ +----'---M-00.1..-N __ ..._ __ 

4
·
4 58·8 Eqn. of rime 

4.5 58.8 Doy 
4.6 58.1 oo• 12• 
4.8 58.7 
4.8 58.6 

16.1 

3 02 02 
4 01 52 
5 01 42 

m • 
01 57 
01 47 
01 36 

Mer. 
Pass. 

h "' 
11 58 
11 58 
11 58 

Mer. Pass. 
Upper lower Ao• 

h m 

13 03 
14 04 
15 04 

h m d 

00 32 01 
01 34 02 
02 34 03 

Phase 

• 



114 JUNE 6, 7, 8 (SAT., SUN., MON.) 

ARIES VENUS -3.3 MARS +l.6 JUPITER -1.7 SATURN +1.l STARS 
G.M.T. 

G.HA. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 
d h . , . , . ' . ' . . , . , . , . I . , . , 

600 254 19.l 163 20.3 N24 19.8 195 55.7 N20 17.3 73 14.2 N 1 03.2 70 34.5 N l 06.1 Acamar 315 37.3 540 22.8 
01 269 21.5 178 19.4 19.8 210 56.3 17.7 88 16.6 03.2 85 37.0 06.1 Achernar 335 45.3 S57 19.8 
02 284 24.0 193 18.5 19.9 225 56.9 18.1 103 19.0 03.2 100 39.4 06.1 Acrux 173 36.4 S63 00.0 
03 299 26.5 208 17.6 .. 20.0 240 57.5 .. 18.5 118 21.4 .. 03.1 115 41.9 .. 06.1 Adhara 255 32.1 S28 56.9 
04 314 28.9 223 16.7 20.0 255 58.2 18.9 133 23.8 03.1 130 44.4 06.0 Aldebaran 291 17.8 Nl6 28.2 
05 329 31.4 238 15.8 20.1 270 58.8 19.3 148 26.2 03.l 145 46.8 06.0 
06 344 33.9 253 14.9 N24 20.1 285 59.4 N20 19.7 163 28.6 N 1 03.0 160 49.3 N 1 06.0 Alioth 166 41.S N56 04.0 
07 359 36.3 268 14.0 20.2 301 00.0 20.1 178 31.0 03.0 175 51.8 06.0 Alkaid 153 17.8 N49 24.6 

5 08 14 38.8 283 13.1 20.3 316 00.6 20.5 193 33.4 02.9 190 54.2 06.0 Al Na'ir 28 547 02.9 
A 09 29 41.2 298 12.2 .. 20.3 331 01.2 .. 20.9 208 35.8 . . 02.9 205 56.7 .. 06.0 Alnilam 276 ll.S S 1 12.9 
T 10 44 43.7 313 11.3 20.4 346 01.8 21.3 223 38.2 02.9 220 59.2 06.0 Alphard 218 20.2 S 8 34.7 
ll 11 59 46.2 328 10.4 20.4 1 02.4 21.7 238 40.6 02.8 236 01.6 06.0 
u 12 74 48.6 343 09.5 N24 20.5 16 03.0 N20 22.1 253 43.0 N 1 02.8 251 04.1 N 1 06.0 Alphecca 126 31.4 N26 46.8 
[) B 89 51.l 358 08.6 20.5 31 03.6 22.5 268 45.4 02.7 266 06.5 05.9 Alpheratz 358 08.9 N28 59.0 
A 14 104 53.6 13 07.7 20.6 46 04.2 22.9 283 47.8 02.7 281 09.0 05.9 Altair 62 31.8 N 8 49.l 
y 15 119 56.0 28 06.9 .. 20.6 61 04.8 .. 23.3 298 50.2 .. 02.7 296 11.5 . . 05.9 Ankaa 353 39.9 542 24.3 

16 134 58.5 43 06.0 20.7 76 05.4 23.7 313 52.6 02.6 311 13.9 05.9 Antares 112 55.9 S26 23.4 
17 150 01.0 58 05.1 20.7 91 06.1 24.1 328 55.0 02.6 326 16.4 05.9 
18 165 03.4 73 04.2 N24 20.8 106 06.7 N20 24.4 343 57.4 N 1 02.6 341 18.9 N 1 05.9 Arcturus 146 17.8 Nl9 16.9 
19 180 05.9 88 03.3 20.8 121 07.3 24.8 358 59.8 02.5 356 21.3 05.9 Atria 108 19.1 568 59.6 
20 195 08.4 103 02.4 20.9 136 07.9 25.2 14 02.2 02.5 11 23.8 05.9 Avior 234 28.4 S59 27.2 
21 210 10.8 118 01.5 .. 20.9 151 08.5 .. 25.6 29 04.6 .. 02.4 26 26.2 .. 05.8 Bellatrix 278 58.6 N 6 19.9 
22 225 13.3 133 00.6 20.9 166 09.1 26.0 44 07.0 02.4 41 28.7 05.8 £,,telgeuse 271 28.1 N 7 24.2 
23 240 15.7 147 59.7 21.0 181 09.7 26.4 59 09.4 02.4 56 31.2 05.8 

700 255 18.2 162 58.8 N24 21.0 196 10.3 N20 26.8 74 11.8 N 1 02.3 71 33.6 N 1 05.8 Canopus 264 07.5 S52 41.3 
01 270 20.7 177 57.9 21.1 211 10.9 27.2 89 14.2 02.3 86 36.1 05.8 Capella 281 11.1 N45 58.7 
02 285 23.l 192 57.0 21.l 226 11.5 27.6 104 16.6 02.2 101 38.5 05.8 Deneb 49 47.8 N45 12.6 
03 300 25.6 207 56.l .. 21.1 241 12.1 .. 28.0 119 19.0 .. 02.2 116 41.0 . . 05.8 Denebola 182 58.5 Nl4 40.7 
04 315 28.l 222 55.2 21.2 256 12.7 28.4 134 21.4 Q2.2 131 43.5 05.8 Oiphda 349 20.5 S18 05.3 
05 330 30.5 237 54.3 21.2 271 13.3 28.7 149 23.8 02.l 146 45.9 05.8 
06 345 33.0 252 53.4 N24 21.2 286 13.9 N20 29.1 164 26.2 N 1 02.1 161 41.4 N 1 05.7 Dubhe 194 21.6 N61 51.4 
07 0 35.5 267 52.5 21.2 301 14.6 29.5 179 28.6 02.0 176 50.8 05.7 Elnath 278 43.9 N28 35.4 
08 15 37.9 282 51.6 21.3 316 15.2 29.9 194 31.0 02.0 191 53.3 05.7 Eltanin 90 57.0 N51 29.5 

s 09 30 40.4 297 50.7 .. 21.3 331 15.8 .. 30.3 209 33.4 .. 02.0 206 55.8 . . 05.7 Enif 34 11.0 N 9 47.3 
u 10 45 42.8 312 49.9 21.3 346 16.4 30.7 224 35.8 01.9 221 58.2 05.7 Fomalhaut 15 50.9 S29 43.2 
N 11 60 45.3 327 49.0 21.4 l 17.0 31.l 239 38.2 01.9 237 00.7 05.7 
D 12 75 47.8 342 48.l N24 21.4 16 17.6 N20 31.5 254 40.6 N 1 01.8 252 03.l N l 05.7 Gacrux 172 28.0 S57 00.7 
A 13 90 50.2 357 47.2 21.4 31 18.2 31.8 269 42.9 01.8 267 05.6 05.7 Gienah 176 17.4 S17 26.4 
y 14 105 52.7 12 46.3 21.4 46 18.8 32.2 284 45.3 01.7 282 01.l 05.6 Hadar 149 22.2 560 17 .1 

15 120 55.2 27 45.4 .. 21.4 61 19.4 .. 32.6 299 47.7 .. 01.7 297 10.5 . . 05.6 Hamal 328 28.6 N23 22.3 
16 135 57.6 42 44.5 21.5 76 20.0 33.0 314 50.l 01.7 312 13.0 05.6 Kaus Aust. 84 15.8 S34 23.6 
17 151 00.l 57 43.6 21.5 91 20.6 33.4 329 52.5 01.6 327 15.4 05.6 
18 166 02.6 72 42.7 N24 21.5 106 21.2 N20 33.8 344 54.9 N 1 01.6 342 17.9 N 1 05.6 Kochab 137 18.0 N74 14.2 
19 181 05.0 87 41.8 21.5 121 21.8 34.2 359 57.3 01.5 357 M.3 05.6 Markab 14 02.7 Nl5 06.l 
20 196 07.5 102 40.9 21.5 136 22.4 34.5 14 59.7 01.5 12 22.8 65.6 Menker 314 40.9 N 4 00.9 
21 211 10.0 117 40.0 .. 21.5 151 23.0 .. 34.9 30 02.1 .. 01.5 27 25.3 . . 05.5 Menkent 148 36.2 S36 16.8 
22 226 12.4 132 39.l 21.5 166 23.7 35.3 45 04.5 01.4 42 27.7 05.5 Miaplacidus 221 45.3 569 38.7 
23 241 14.9 147 38.2 21.5 181 24.3 35.7 60 06.9 01.4 57 38.2 05.5 

a: 256 17.3 162 37.3 N24 21.6 196 24.9 N20 36.1 75 09.3 N 1 01.3 72 32.6 N 1 05.5 Miriok 309 15.9 N49 47.5 
271 19.8 177 36.4 21.6 211 25.5 36.5 90 11.7 01.3 87 35.l 05.5 Nunki 76 28.2 S26 19.l 

02 286 22.3 192 35.5 21.6 226 26.1 36.8 105 14.l 01.2 H'l2 '7.5 05.5 Peacock . 53 57.2 S56 47.5 
03 301 24.7 207 34.6 .. 21.6 241 26.7 .. 37.2 120 16.4 .. 01.2 117 48.0 . . 05.5 Pallu>< 243 57.9 N28 04.4 
04 316 27.2 222 33.8 21.6 256 27.3 37.6 135 18.8 01.2 132 42.5 05.4 Procyon 245 25.6 N 5 16.4 
05 331 29.7 237 32.9 21.6 271 27.9 38.0 150 21.2 01.l 147 44.9 05.4 
06 346 32.1 252 32.0 N24 21.6 286 28.5 N20 38.4 165 23.6 N l 01.1 162 47.4 N 1 05.4 R■MJ!hog- 96 28.8 N12 34.4 
07 1 34.6 267 31.1 21.6 301 29.1 38.7 180 26.0 01.0 177 49.1 05.4 Regulus 208 09.6 N12 03.6 
08 16 37.1 282 30.2 21.6 316 29.7 39.1 195 28.4 01.0 192 52.3 05.4 Rigel 281 35.9 S 8 13.5 

M 09 31 39.5 297 29.3 .. 21.6 331 30.3 .. 39.5 210 30.8 .. 00.9 291 !M.7 .. 05.4 Rigil Kent. 140 24.6 560 45.6 
O 10 46 42.0 312 28.4 21.6 346 30.9 39.9 225 33.2 00.9 222 57.! 05.4 Sabik 102 40.2 S15 42.1 
N 11 61 44.5 327 27.5 21.6 l 31.5 40.3 240 35.6 00.8 237 !PU 115.3 
D 12 76 46.9 342 26.6 N24 21.6 16 32.1 N20 40.6 255 37.9 N 1 00.8 253 G2.l N 1 05.3 Schedar 350 08.7 N56 25.8 
A 13 91 49.4 357 25.7 21.5 31 32.7 41.0 270 40.3 00.8 2Htllt.6 05.3 Shaula 96 54.7 S37 05.4 
y 14 106 51.8 12 24.8 21.5 46 33.3 41.4 285 42.7 00.7 283 07.0 05.3 Sirius 258 55.6 S16 41.6 

15 121 54.3 27 23.9 .. 21.5 61 33.9 .. 41.8 300 45.1 .. 00.7 2ft 99.5 . . 05.3 Spica 158 56.8 S11 03.8 
16 136 56.8 42 23.0 21.5 76 34.5 42.1 315 47.5 00.6 313 11.9 05.3 Suhoil 223 10.7 543 21.6 
17 151 59.2 57 22.1 21.5 91 35.2 42.5 330 49.9 00.6 328 14.4 05.3 
18 167 01.7 72 21.2 N24 21.5 106 35.8 N20 42.9 345 52.3 N 1 00.5 343 16.8 N 1 05.2 Vega 80 55.1 N38 45.9 
19 182 04.2 87 20.3 21.5 121 36.4 43.3 0 54.7 00.5 358 19.3 05.2 Zuben'ubi 137 32.2 S15 57.9 
20 197 06.6 102 19.4 21.5 136 37.0 43.6 15 57.0 00.4 13 21.7 05.2 S.HA Mer. Pou. 
21 :.>12 09.l 117 18.6 .. 21.4 151 37.6 .. 44.0 30 59.4 .. 00.4 21 24.2 .. 05.2 . I • m 

22 ln 11.6 132 17.7 21.4 1 ~6 38.2 44.4 46 01.8 00.4 43 26.6 05.2 Venus 267 40.6 13 09 
73 }47 14.0 147 16.8 21.4 181 38.8 44.8 61 04.2 00.3 58 29.l 05.2 Mars 300 52.1 10 55 

h m Jupiter 178 53.6 19 00 
Mf', Pm.~ 6 57.6 ,, ·0.9 d o.o V 0.6 d 0.4 V 2.4 d 0.0 V 2.5 d 0.0 Saturn 176 15.4 19 11 
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Twilight Moonrise 
SUN MOON lat. 

Civil 
Sunrise 

6 7 8 9 Naut. 
G.M.T. h h 

G.H.A. Dec. G•iA V O..c. d H.P. h m h m h m h m m h m m 

d h . , . , , , . , , , N 72 D D D D 06 19 08 34 10 28 

6~ 180 22.7 N22 37 .l 57.6 7.l Nl9 30.8 5.0 58.6 N 70 D D D 04 53 07 03 08 57 10 40 
195 22.5 37.4 ,A3 23.7 7.l 19 25.8 5.1 58.6 68 D D CJ 05 46 07 32 09 14 10 50 

02 210 22.4 37.7 157 49.8 7.3 19 20.7 5.2 58.5 66 Ill/ Ill/ 00 45 06 19 07 54 09 28 10 59 
03 225 22.3 .. 37.9 172 16.1 7.4 19 15.5 5.3 58.5 64 Ill/ /Ill 01 45 06 43 08 11 09 40 11 06 
04 240 22.2 38.2 186 42.5 7.5 19 10.2 5.5 58.4 62 Ill/ /Ill 02 18 07 01 08 25 09 50 11 12 
05 255 22.1 38.4 201 09.0 7.5 19 04.7 5.5 58.4 60 /Ill 01 10 02 42 07 17 08 37 09 58 11 17 

270 22.0 N22 38.7 215 35.5 7.7 Nl8 59.2 5.6 58.4 N 58 Ill/ 01 so 03 01 07 30 08 48 10 05 11 21 

' 285 21.9 39.0 230 02.2 7.7 18 53.6 5.8 58.3 56 Ill/ 02 17 03 17 07 41 08 57 10 12 11 25 
s Oil 300 71.7 39.2 244 28.9 7.8 18 47.8 5.8 58.3 54 01 04 02 37 03 30 07 51 09 04 10 18 11 29 

A 
,. 

21.6 .. 39.S 258 55.7 7.9 18 42.0 6.0 58.2 52 01 41 02 54 03 42 08 00 09 12 10 23 11 32 

T 21.5 39.7 273 22.6 8.0 18 36.0 6.0 58.2 50 02 06 03 09 03 52 08 08 09 18 10 27 11 35 

u 11 345 21.4 40.0 287 49.6 8.1 18 30.0 6.2 58.2 45 02 49 03 37 04 14 08 24 09 32 10 38 11 42 

R 12 O 21.3 N22 40.2 302 16.7 8.2 Nl8 23.8 6.3 58.l N 40 03 18 03 59 04 31 08 38 09 43 10 46 11 47 
D 13 15 21.2 40.5 316 43.9 8.3 18 17.5 6.3 58.1 35 03 40 04 16 04 46 08 50 09 52 10 53 11 51 
A 14 30 21.l 40.7 331 11.2 8.4 18 11.2 6.5 58.1 30 03 58 04 31 04 58 09 00 10 01 10 59 11 56 
y 15 45 20.9 .. 41.0 345 38.6 8.5 18 04.7 6.5 58.0 20 04 26 04 55 05 20 09 17 10 15 11 10 12 03 

16 60 20.8 41.3 0 06.1 8.6 17 58.2 6.7 58.0 N 10 04 48 05 15 05 38 09 32 10 28 11 20 12 09 
17 75 20.7 41.5 14 33.7 8.6 17 51.5 6.7 57.9 0 05 07 05 33 05 55 09 47 10 39 11 28 12 14 

18 90 20.6 N22 41.8 29 01.3 8.8 Nl7 44.8 6.8 57.9 S 10 05 23 OS 49 06 12 10 01 10 51 11 37 12 20 

19 1,\)5 20.5 42.0 43 29.1 8.8 17 38.0 6.9 57.9 20 OS 39 06 06 06 30 10 16 11 04 11 47 12 26 
20 120 20.4 · "42.3 57 56.9 9.0 17 31.1 7.0 57.8 30 05 55 06 24 06 so 10 33 11 18 11 57 12 33 
21 135 20.3 .. 42.5 72 24.9 9.0 17 24.1 7.1 57.8 35 06 03 06 34 07 02 10 43 11 26 12 04 12 37 
22 150 20.1 42.8 86 52.9 9.2 17 17.0 7.2 57.7 40 06 12 06 46 07 16 10 55 11 35 12 11 12 42 
23 165 20.0 43.0 101 21.1 9.2 17 09.8 7.3 57.7 45 06 22 06 59 07 32 11 08 11 46 12 19 12 47 

1: 180 19.9 N22 43.3 115 49.3 9.3 Nl7 02.5 7.3 57.7 S 50 06 33 07 14 07 52 11 24 12 00 12 28 12 53 
195 19.8 43.5 130 17.6 9.4 16 55.2 7.5 57.6 52 06 38 07 21 08 02 11 32 12 06 12 33 12 56 

02 210 19.7 43.7 144 46.0 9.5 16 47.7 7.5 57.6 54 06 43 07 29 08 12 11 40 12 13 12 38 12 59 

03 225 19.6 .. 44.0 159 14.5 9.6 16 40.2 7.6 57.5 56 06 49 07 38 08 24 11 50 12 20 12 43 13 02 
04 240 19.4 44.2 173 43.1 9.7 16 32.6 7.7 57.5 58 06 56 07 48 08 38 12 01 12 28 12 49 13 06 
05 255 19.3 44.5 188 11.8 9.8 16 24.9 7.7 57.5 S 60 07 03 07 59 08 55 12 13 12 38 12 56 13 JO 

06 270 19.2 N22 44.7 202 40.6 9.9 Nl6 17.2 7.9 57.4 Twilight Moon1et 
07 285 19.1 45.0 217 09.5 9.9 16 09.3 7.9 57.4 lat. Sunlt'!t 
08 300 19.0 45.2 231 38.4 10.l 16 01.4 8.0 57.3 Civil Naut. 6 7 8 9 

s 09 315 18.9 .. 45.4 246 07.5 10.l 15 53.4 8.0 57.3 
u 10 330 18.7 45.7 260 36.6 10.3 15 45.4 8.2 57.3 . h m h m h m h m h m h m h m 

N 11 345 18.6 45.9 275 05.9 10.3 15 37.2 8.2 57.2 N 72 D D D D 02 48 02 17 01 59 

D 12 O 18.5 N22 46.2 289 35.2 10.4 Nl5 29.0 8.3 57.2 N 70 D D D 02 21 02 02 01 52 01 44 
A 13 15 18.4 46.4 304 04.6 10.5 15 20.7 8.3 57.2 68 D D D 01 27 01 32 01 33 01 33 
y 14 30 18.3 46.6 318 34.1 10.6 15 12.4 8.4 57.1 66 23 17 Ill/ /Ill 00 53 01 09 01 18 01 23 

15 45 18.2 .. 46.9 333 03.7 10.7 15 04.0 8.5 57.l 64 22 15 Ill/ /Ill 00 29 00 51 01 05 01 15 
16 60 18.0 47.1 347 33.4 10.8 14 55.5 8.6 57.0 62 21 41 Ill/ 1111 00 10 00 37 00 55 01 08 
17 75 17.9 47.3 2 03.2 10.9 14 46.9 8.6 57.0 60 21 17 22 50 Ill/ 24 24 00 24 00 46 01 02 

18 90 17.8 N22 47.6 16 33.1 10.9 Nl4 38.3 8.6 57.0 N 58 20 57 22 09 1111 24 13 00 13 00 38 00 56 
19 105 17.7 47.8 31 03.0 11.0 14 29.7 8.8 56.9 56 20 41 21 42 /Ill 24 04 00 04 00 30 00 52 
20 120 17.6 48.1 45 33.0 11.2 14 20.9 8.8 56.9 54 20 28 21 21 22 56 23 55 24 24 00 24 00 47 
21 135 17.4 .. 48.3 60 03.2 11.Z 14 12.1 8.8 56.9 52 20 16 21 04 22 18 23 48 24 18 00 18 00 43 
22 150 17.3 48.5 74 33.4 11.3 14 03.3 9.0 56.8 50 20 06 20 49 21 53 23 41 24 13 00 13 00 40 
23 165 17.2 48.7 89 03.7 11.3 13 54.3 8.9 56.8 45 19 44 20 21 21 10 23 26 24 02 00 02 00 32 

s: 180 17.1 N22 49.0 103 34.0 11.5 N13 45.4 9.l 56.7 N 40 19 26 19 59 20 40 23 14 23 52 24 25 00 25 
195 17.0 49.2 118 04.5 11.5 13 36.3 9.0 56.7 35 19 12 19 41 20 18 23 04 23 44 24 20 00 20 

02 210 16.8 49.4 132 35.0 11.7 13 27.3 9.2 56.7 30 18 59 19 27 20 00 22 55 23 37 24 15 00 15 
03 225 16.7 .. 49.7 147 05.7 11.7 13 18.l 9.2 56.6 20 18 38 19 02 19 31 22 39 23 25 24 06 00 06 
04 240 16.6 49.9 161 36.4 11.8 13 08.9 9.2 56.6 N 10 18 19 18 42 19 09 22 25 23 14 23 58 24 40 
05 255 16.5 50.l 176 07.2 11.8 12 59.7 9.3 56.6 0 18 02 18 25 18 51 22 12 23 03 23 51 24 36 

06 270 16.4 N22 50.3 190 38.0 12.0 Nl2 50.4 9.4 56.5 S 10 17 45 18 08 18 34 21 59 22 53 23 43 24 31 
07 285 16.3 50.6 205 09.0 12.0 12 41.0 9.4 56.5 20 17 28 17 51 18 19 21 45 22 42 23 36 24 27 
08 300 16.1 50.8 219 40.0 12.l 12 31.6 9.4 56.5 30 17 07 17 33 18 03 21 29 22 29 23 27 24 22 

M 09 315 16.0 .. 51.0 234 11.l 12.2 12 22.2 9.5 56.4 35 16 55 17 23 17 54 21 20 22 22 23 21 24 19 
O 10 330 15.9 51.2 248 42.3 12.2 12 12.7 9.6 56.4 40 16 41 17 12 17 45 21 09 22 13 23 15 24 16 
N 11 345 15.8 51.5 263 13.5 12.4 12 03.l 9.6 56.4 45 16 25 16 59 17 36 20 56 22 03 23 08 24 12 
D 12 0 15.7 N22 51.7 277 44.9 12.4 Nll 53.5 9.6 56.3 S 50 16 05 16 43 17 24 20 41 21 51 23 00 24 07 
A 13 15 15.5 51.9 292 16.3 12.5 11 43.9 9.7 56.3 52 15 56 16 36 17 19 20 33 21 45 22 56 24 05 
y 14 30 15.4 52.l 306 47.8 12.S 11 34.2 9.7 56.3 54 15 45 16 28 17 14 20 25 21 39 22 52 24 02 

15 45 15.3 .. 52.4 321 19.3 12.6 11 24.S 9.8 56.2 56 15 33 16 19 17 08 20 16 21 32 22 47 24 00 
16 60 15.2 52.6 335 so. 9 12. 7 11 14.7 9.8 56.2 58 15 19 16 10 17 02 20 06 21 24 22 42 23 57 
17 75 15.l 52.8 350 22.6 12.8 11 04.9 9.8 56.2 S 60 15 02 15 59 16 55 19 54 21 15 22 36 23 54 

18 90 14.9 N22 53.0 4 54.4 12.9 NlO 55.l 9.9 56.1 SUN MOON 
19 105 14.8 53.2 19 26.3 12.9 10 45.2 9.9 56.l 
20 120 14.7 53.4 33 58.2 13.0 10 35.3 10.0 56.l Day 

Eqn. of Time Mer. Mer. Pass. 
Ag• Phase 

21 135 14.6 .. 53.7 48 30.2 13.0 10 25.3 10.0 56.0 oo• 12• Pass. Upper Lawer 

22 150 14.4 53.9 63 02.2 13.l 10 15.3 10.0 56.0 m . m . h ... h m h "' d 

23 165 14.3 54.l 77 34.3 13.2 10 05.3 10.l 56.0 6 01 31 01 25 11 59 16 00 03 32 04 
7 01 20 01 14 11 59 16 51 04 26 05 t) 

S.D. 15.8 d 0.2 S.D. 15.8 15.6 15.3 8 01 09 01 03 11 59 17 40 05 16 06 
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ARIES VENUS -3.3 MARS + 1.6 JUPITER -1.7 SATURN +l.l STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.HA. Dec. G.H.A. Dec. Nome S.H.A. Dec. ,, • " 
, . , . , . . , . , . . , . , . , . , 

9~ 257 16.5 162 15. 9 N24 21.4 196 39.4 N20 45.l 76 06.6 N l 00.3 73 31.5 N l 05.2 Acomor 315 37.2 540 22.7 
272 18.9 177 15.0 21.4 211 40.0 45.5 91 09.0 00.2 88 34.0 05.l Achernar 335 45.3 S57 19.7 

02 287 21.4 192 14.1 21.3 226 40.6 45.9 106 11.4 00.2 103 36.4 05.l Acrux 173 36.5 S63 00.0 
03 302 23.9 207 13.2 .. 21.3 241 41.2 .. 46.3 121 13.7 .. 00.l U8 38.9 .. 05.l Adhara 255 32.1 S28 56.9 
04 317 26.3 222 12.3 21.3 256 41.8 46.6 136 16.1 00.l 133 41.4 05.l Aldebaran 291 17.8 Nl6 28.2 
05 332 28.8 237 11.4 21.2 271 42.4 47.0 151 18.5 00.0 148 43.8 05.l 
06 347 31.3 252 10.5 N24 21.2 286 43.0 N20 47.4 166 20.9 N 1 00.0 163 46.3 N 1 05.1 Aliorh 166 41.9 N56 04.0 
07 2 33.7 267 09.6 21.2 301 43.6 47.8 181 23.3 o 5,_9 178 48.7 05.0 Alkaid 153 17.8 N49 24.7 

r 08 17 36.2 282 08.7 21.2 316 44.2 48.l 196 25.7 59.9 193 51.2 05.0 Al No'ir 28 S47 02.9 
09 32 38.7 297 07.8 .. 21.1 331 44.8 .. 48.5 211 28.0 .. 59.8 20I! 53.6 .. 05.0 Alnilam 276 11.5 S l 12.9 \) 
10 47 41.l 312 06.9 21.l 346 45.4 48.9 226 30.4 59.8 223 56.l 05.0 Alphard 218 20.3 S 8 34.7 I 11 62 43.6 327 06.0 21.l 1 46.0 49.2 241 32.8 59.8 238 58.5 05.0 

' .. 12 77 46.1 342 05.2 N24 21.0 16 46.6 N20 49.6 256 35.2 N O 59.7 254 01.0 N 1 05.0 Alphecca 126 31.4 N26 46.8 [) 

A 13 92 48.5 357 04.3 21.0 31 47.2 50.0 271 37.6 59.7 269 03.4 04.9 Alpherolz 358 08.9 N28 59.0 
y 14 107 51.0 12 03.4 20.9 46 47.8 50.3 286 39.9 59.6 284 05.9 04.9 Alloir 62 31.8 N 8 49.l 

15 122 53.4 27 02.5 .. 20.9 61 48.4 .. 50.7 301 42.3 .. 59.6 2'9 01'-3 .. 04.9 Ankoo 353 39.9 542 24.3 
16 137 55.9 42 01.6 20.9 76 49.1 51.1 316 44.7 59.5 314 10.8 04.9 Anlores 112 55.9 S26 23.4 
17 152 58.4 57 00.7 20.8 91 49.7 51.4 331 47.1 59.5 329 13.2 04.9 
18 168 00.8 71 59.8 N24 20.8 106 50.3 N20 51.8 346 49.5 N O 59.4 344 15.7 N 1 04.9 Arctur1:11 146 17.8 Nl9 16.9 
19 183 03.3 86 58.9 20.7 121 50.9 52.2 1 51.8 59.4 359 18.l 04.8 Atria 108 19.l S68 59.7 
20 198 05.8 101 58.0 20.7 136 51.5 52.6 16 54.2 59.3 14 20.6 04.8 Avior 234 28.5 S59 27.2 
21 213 08.2 116 57.l .. 20.6 151 52.l .. 52.9 31 56.6 .. 59.3 29 23.0 . . 04.8 Bellatrix 278 58.6 N 6 19.9 
22 228 10.7 131 56.2 20.6 166 52.7 53.3 46 59.0 59.2 44 25.5 04.8 8etelgeuse 271 28.l N 7 24.2 
23 243 13.2 146 55.3 20.5 181 53.3 53.6 62 01.4 59.2 59 27.9 04.8 

10: 258 15.6 161 54.5 N24 20.5 196 53.9 N20 54.0 77 03.7 N o 59.1 74 30.4 N l 04.8 Canopus 264 07.5 S52 41.3 
273 18.l 176 53.6 20.4 211 54.5 54.4 92 06.l 59.1 89 32.8 04.7 Capello 281 11.1 N45 58.7 

02 288 20.6 191 52.7 20.4 226 55.1 54.7 107 08.5 59.0 104 35.3 04.7 Deneb 49 47.8 N45 12.6 
03 303 23.0 206 51.8 .. 20.3 241 55.7 .. 55.l 122 10.9 .. 59.0 119 37.7 .. 04.7 Denebola 182 58.5 Nl4 40.7 
04 318 25.5 221 50.9 20.3 256 56.3 55.5 137 13.2 58.9 134 40.2 04.7 Oiphdo 349 20.5 S18 05.3 
05 333 27.9 236 50.0 20.2 271 56.9 55.8 152 15.6 58.9 149 42.6 04.7 
06 348 30.4 251 49.1 N24 20.l 286 57.5 N20 56.2 167 18.0 N O 58.8 164 45.1 N 1 04.7 Dubhe 194 21.6 N61 51.4 

w 07 3 32.9 266 48.2 20.l 301 58.1 56.6 182 20.4 58.8 179 47.5 04.6 Elnoth 278 43.9 N28 35.4 
E 08 18 35.3 281 47.3 20.0 316 58.7 56.9 197 22.8 58.7 194 49.9 04.6 Eltanin 90 57.0 N51 29.5 

09 33 37.8 296 46.4 .. 20.0 331 59.3 .. 57.3 212 25.l .. 58.7 20, 52.4 .. 04.6 Enif 34 11.0 N 9 47.3 
D 10 48 40.3 311 45.5 19.9 346 59.9 57.7 227 27.5 58.6 224 54.8 04.6 Fomofftout 15 50.8 S29 43.2 N 11 63 42.7 326 44.7 19.8 2 00.5 58.0 242 29.9 58.6 23, 57.3 04.6 
E 

12 341 43.8 N24 19.8 17 01.1 N20 58.4 257 32.3 N O 58.5 254 59.7 N 1 04.6 Gacrux 172 28.0 S57 00.7 s 78 45.2 
13 93 47.7 356 42.9 19.7 32 01.7 58.7 272 34.6 58.5 270 02.2 04.5 Gienah 176 17.4 S17 26.4 D 
14 108 50.1 11 42.0 19.6 47 02.3 59.l 287 37.0 58.4 285 04.6 04.5 Hodor 149 22.2 S60 17 .1 A 
15 123 52.6 26 41.l .. 19.6 62 02.9 .. 59.5 302 39.4 .. 58.4 380 07.1 .. 04.5 Hamal 328 28.6 N23 22.3 y 
16 138 55.0 41 40.2 19.5 77 03.5 20 59.8 317 41.8 58.3 315 09.5 04.5 Kaus Aust. 84 15.8 S34 23.6 
17 153 57.5 56 39.3 19.4 92 04.l 21 00.2 332 44.l 58.3 330 12.0 04.5 
18 169 00.0 71 38.4 N24 19.3 107 04.7 N21 00.5 347 46.5 N O 58.2 345 14.4 N l 04.4 Kechob 137 18.1 N74 14.2 
19 184 02.4 86 37.5 19.3 122 05.3 00.9 2 48.9 58.2 0 l:6.9 04.4 Morltob 14 02.7 Nl5 06.1 
20 199 04.9 101 36.6 19.2 137 05.9 01.3 17 51.2 58.l 15 19.3 04.4 Menkar 314 40.9 N 4 00.9 
21 214 07.4 116 35.8 .. 19.1 152 06.5 .. 01.6 32 53.6 .. 511.1 39 21.8 .. 04.4 Menk.em 148 36.2 S36 16.8 
22 229 09.8 131 34.9 19.0 167 07.1 02.0 47 56.0 58.0 45 24.2 04.4 Miaplacidus 221 45.3 S69 38.7 
23 244 12.3 146 34.0 18.9 182 07.7 02.3 62 58.4 58.0 60 26.6 04.3 11: 259 14.8 161 33.1 N24 18.9 197 08.3 N21 02.7 78 00.7 N O 57.9 75 29.l N 1 1>4.3 Mirfak 309 15.9 N49 47.5 

274 17.2 176 32.2 18.8 212 08.9 03.0 93 03.1 57.9 9fl 31.5 04.3 Hunk; 76 28.2 S26 19.1 
02 289 19.7 191 31.3 18.7 227 09.6 03.4 108 05.5 57.&l 105 34.0 IM.3 Peacock 53 57.2 S56 47.5 
03 304 22.2 206 30.4 .. 18.6 242 10.2 .. 03.8 123 07.8 .. 57.8 120 36.4 .. 04.3 PoHux 243 57.9 N28 04.4 
04 319 24.6 221 29.5 18.5 257 10.8 04.l 138 10.2 57.7 135 31.9 04.3 Procyon 245 25.6 N 5 16.4 
05 334 27.l 236 28.6 18.4 272 11.4 04.5 153 12.6 57.7 150 41.3 04.2 
06 349 29.5 251 27.7 N24 18.3 287 12.0 N21 04.8 168 15.0 N O 57.6 165 43.8 N 1 04.2 Rasalhague 96 28.8 Nl2 34.4 
07 4 32.0 266 26.9 18.3 302 12.6 05.2 183 17.3 57.6 lN 46.2 04.2 Regulus 209 09.6 Nl2 03.6 

T 08 19 34.5 281 26.0 18.2 317 13.2 05.5 198 19.7 57.5 1'5 48.6 04.2 Rigel 281 35.9 S 8 13.5 
H 09 34 36.9 296 25.l .. 18.1 332 13.8 .. 05.9 213 22.1 .. 57.5 210 51.1 .. 04.2 Rigil Kent. 140 24.6 S60 45.6 
u 10 49 39.4 311 24.2 18.0 347 14.4 06.2 228 24.4 57.4 225 53.5 04.l Sabik 102 40.2 S15 42.l 
R 11 64 41.9 326 23.3 17.9 2 15.0 06.6 243 26.8 57.4 248 56.0 04.l 
s 12 79 44.3 341 22.4 N24 17.8 17 15.6 N21 06.9 258 29.2 N O 57.3 255 58.4 N 1 04.1 Schedar 350 08.6 N56 25.8 
D 13 94 46.!l 356 21.5 17.7 32 16.2 07.3 273 31.5 57.3 271 ... , 04.1 Shaula ,6 54.7 S37 05.4 
A 14 109 49.3 11 20.6 17.6 47 16.8 07.6 288 33.9 57.2 2116 13.3 04.1 Sirius 258 55.6 S16 41.6 
y 15 124 51.7 26 19.8 .. 17.5 62 17.4 .. 08.0 303 36.3 .. 57.2 301 95.8 .. 04.0 Spica 158 56.9 SU 03.8 

16 139 54.2 41 18.9 17.4 77 18.0 08.3 318 38.6 57.1 316 Ol.2 94.0 Suhoil 223 10.7 543 21.6 
17 154 56.7 56 18.0 17.3 92 18.6 08.7 333 41.0 57.0 331 10.6 04.0 
18 169 59.l 71 17.l N24 17.2 107 19.2 N21 09.l 348 43.4 N O 57.0 346 13.1 N 1 04.0 Vego 80 55.1 N38 45.9 
19 lR5 01.6 86 16.2 17.1 122 19.8 09.4 3 45.7 56.9 l 15.5 84.0 Zuben'uloi 137 32.2 S15 57.9 
20 200 04.0 101 15.3 17.0 137 20.4 09.8 18 48.1 56.9 16 u.o 03., S.H.A. Mer. Poss. 
21 llS 06.5 116 14.4 .. 16.9 152 21.0 .. 10.1 33 50.5 .. 56.8 31 20.4 .. 03.9 0 , h m 

22 .'.10 09.0 131 13.6 16.8 167 21.6 10.4 48 52.8 56.8 46 22.8 03.9 Venus 263 38.8 13 13 
2J :4!i 11.4 146 12.7 16.6 11!2 22.2 10.8 63 55.2 56.7 61 25.3 03.9 Mora 298 38.3 10 52 

' m Jupiter 178 48.l 18 49 
Ve· •\1~!- 6 45.8 l' ·0.9 d 0.1 1' 0.6 d 0.4 V 2.4 d o.o V 2.4 d 0.0 Saturn 176 14.7 18 59 
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Moonrise Twilight 
Nout. Civil Sunrise 9 10 11 12 

G.M.T.1-G-.-H-.A-. __ D_e_c_-1--G-. -,A--V ___ De_c_. --d--H-.P-.+---. +-'""h=m~___;;h:.;..;.;;_m+--h -m+-h~m-,.--'h=-m-r-h=--m-r---h=--m-

SUN MOON lot. 

d h o , o , , o , , , 

9 00 180 14.2 N22 54.3 06.5 13.3 N 9 55.2 10.l 55.9 
01 195 14.1 54.5 4\J6 38.8 13.3 9 45.l 10.l 55.9 
02 210 14.0 54.7 121 11.1 13.3 9 35.0 10.2 55.9 
03 225 13.8 · · 54.9 135 43.4 13.5 9 24.8 10.2 55.8 
04 240 13. 7 . 55.2 150 15. 9 13.5 9 14.6 10.2 55.8 
05 255 13.6 55.4 164 48.4 13.6 9 04.4 10.3 55.8 
06 no 13.5 N22 55.6 179 21.0 13.6 N 8 54.1 10.3 55.7 
07 . 13.4 55.8 193 53.6 13.7 8 43.8 10.3 55.7 

T O@' 13.2 56.0 208 26.3 13.7 8 33.5 10.3 55.7 
U OS 13.1 · · 56.2 222 59.0 13.8 8 23.2 10.4 55.7 

10' • 13.0 56.4 237 31.8 13.9 8 12.8 10.4 55.6 
E 11 345 12.9 56.6 252 04.7 13.9 8 02.4 10.4 55.6 

~ 12 0 12.7 N22 56.8 266 37.6 13.9 N 7 52.0 10.4 55.6 
A 13 15 12.6 57.0 281 10.5 14.l 7 41.6 10.5 55.5 
y 14 30 12.5 57.2 295 43.6 14.0 7 31.1 10.4 55.5 

15 45 12.4 · · 57.4 310 16.6 14.2 7 20.7 10.6 55.5 
16 60 12.3 57.6 324 49.8 14.1 7 10.1 10.5 55.5 
17 75 12.l 57.8 339 22.9 14.3 6 59.6 10.5 55.4 
18 90 12.0 N22 58.0 353 56.2 14.2 N 6 49.1 10.6 55.4 
19 105 11.9 58.2 8 29.4 14.4 6 38.5 10.6 55.4 
20 120 11.8 58.4 23 ·02.8 14.3 6 27.9 10.6 55.3 
21 135 11.6 · · 58.6 37 36.1 14.5 6 17 .3 10.6 55.3 
22 150 11.5 58.8 52 09.6 14.4 6 06.7 10.6 55.3 
23 165 11.4 59.0 66 43.0 14.5 5 56.l 10.7 55.3 

10 00 180 11.3 N22 59.2 81 16.5 14.6 N 5 45.4 10.6 55.2 
01 195 11.1 59.4 95 50.1 14.6 5 34.8 10.7 55.2 
02 210 11.0 59.6 110 23.7 14.6 5 24.1 10.7 55.2 
03 225 10.9 22 59.8 124 57.3 14.7 5 13.4 10.7 55.2 
04 240 10.8 23 00.0 .139 31.0 14.8 5 02.7 10.7 55.1 
05 255 10.7 00.2 154 04.8 14.7 4 52.0 10.7 55.1 

N 72 CJ D D 10 28 12 13 
N 70 CJ CJ Cl 10 40 12 18 

68 CJ CJ Cl 10 50 12 22 
66 ///1 1111 00 29 10 59 12 26 
64 /1/1 1111 01 39 11 06 12 29 
62 /Ill Ill/ 02 14 11 12 12 31 
60 /Ill 01 03 02 39 11 17 12 33 

N 58 1111 01 46 02 59 11 21 12 35 
56 Ill/ 02 14 03 15 11 25 12 37 
54 00 57 02 35 03 29 11 29 12 38 
52 01 37 02· 53 03 41 11 32 12 40 
SO 02 03 03 07 03 51 11 35 12 41 
45 02 47 03 36 04 13 11 42 12 44 

N 40 03 17 03 58 04 31 11 47 12 46 
35 03 39 04 16 04 45 11 51 12 48 
30 03 58 04 31 04 58 11 56 12 SO 
20 04 26 04 55 05 20 12 03 12 53 

N 10 04 48 05 15 05 38 12 09 12 55 
0 05 07 05 33 05 56 12 14 12 58 

S 10 05 24 05 50 06 13 12 20 13 00 
20 05 40 06 07 06 31 12 26 13 03 
30 05 56 06 25 06 52 12 33 13 06 
35 06 04 06 36 07 04 12 37 13 08 
40 06 13 06 47 07 18 12 42 13 10 
45 06 23 07 01 07 34 12 47 13 12 

S SO 06 35 07 16 07 54 12 53 13 15 
52 06 40 07 23 08 04 12 56 13 16 
54 06 45 07 31 08 15 12 59 13 17 
56 06 51 07 40 08 27 13 02 13 19 
58 06 58 07 50 08 41 13 06 13 21 

S 60 07 05 08 02 08 58 13 10 13 22 

13 54 
13 53 
13 51 
13 50 
13 49 
13 49 
13 48 
13 47 
13 47 
13 46 
13 46 
13 45 
13 45 
13 44 
13 43 
13 43 
13 42 
13 41 
13 40 
13 39 
13 39 
13 38 
13 37 
13 37 
13 36 
13 36 
13 35 
13 35 
13 34 
13 34 
13 34 

06 270 10.5 N23 00.4 168 38.5 14.8 N 4 41.3 10.8 55.1 Twilight Moonset 

15 35 
15 26 
15 20 
15 14 
15 09 
15 05 
15 02 
14 59 
14 56 
14 53 
14 51 
14 49 
14 45 

14 41 
14 38 
14 35 
14 30 
14 26 
14 22 
14 18 
14 14 
14 09 
14 07 
14 04 
14 00 
13 56 
13 54 
13 52 
13 50 
13 47 
13 45 

W 07 285 10.4 00.6 183 12.3 14.9 4 30.5 10.7 55.1 lot. Sunset 
08 300 10.3 00.8 197 46.2 14.8 4 19.8 10.8 55.0 t---+----+-C_iv_il...,._N_o_ut_. -+--9~-r-_l_0_,,---1_1_,--_1_2_ 

E 09 315 10.2 · · 01.0 212 20.0 15.o 4 09.0 10.7 55.0 
D 10 330 10.0 01.2 226 54.0 14.9 3 58.3 10.8 55.0 o h m h m 

~ 11 345 09.9 01.3 241 27.9 15.0 3 47.5 10.8 55.0 N 72 o CJ 

S 12 0 09.8 N23 01.5 256 01.9 15.0 N 3 36.7 10.8 55.0 N 70 o CJ 
D 13 15 09.7 01.7 270 35.9 15.l 3 25.9 10.8 54.9 68 CJ CJ 
A 14 30 09.5 01.9 285 10.0 15.0 3 15.1 10.8 54.9 66 23 37 Ill/ 
y 15 45 09.4 · · 02.1 299 44.0 15.2 3 04.3 10.8 54.9 64 22 21 /Ill 

16 60 09.3 02.3 314 18.2 15.l 2 53.5 10.8 54.9 62 21 46 //// 
17 75 09.2 02.5 328 52.3 15.2 2 42.7 10.8 54.9 60 21 20 22 58 
18 90 09.0 N23 02.7 343 26.5 15.2 N 2 31.9 10.8 54.8 N 58 21 01 22 14 
19 105 08.9 02.8 358 00.7 15.2 2 21.l 10.8 54.8 56 20 44 21 46 
20 120 08.8 03.0 12 34.9 15.2 2 10.3 10.8 54.8 54 20 31 21 24 
21 135 08.7 · · 03.2 27 09.1 15.3 1 59.5 10.8 54.8 52 20 19 21 07 
22 150 08.5 03.4 41 43.4 15.3 1 48.7 10.8 54.8 50 20 08 20 52 
23 165 08.4 03.6 56 17.7 15.3 1 37.9 10.9 54.7 45 19 46 20 23 

1100 180 08.3 N23 03.7 70 52.0 15.4 N 1 27.0 10.8 54.7 N 40 19 28 20 01 
01 195 08.2 03.9 85 26.4 15.4 1 16.2 10.8 54.7 35 19 13 19 43 
02 210 08.0 04.1 100 00.8 15.3 1 05.4 10.8 54.7 30 19 01 19 28 
03 225 07.9 · · 04.3 114 35.1 15.5 0 54.6 10.8 54.7 20 18 39 19 03 
04 240 07.8- 04.5 129 09.6 15.4 0 43.8 10.a 54.6 N 10 18 20 18 43 
05 255 07.7 04.6 143 44.0 15.4 0 33.0 10.8 54.6 0 18 03 18 25 
06 .270 07.5 N23 04.8 158 18.4 15.5 N O 22.2 10.8 54.6 S 10 17 46 18 09 
07 285 07.4 05.0 172 52.9 15.5 0 11.4 10.8 54.6 20 17 28 17 52 

T 08 300 07.3 05.2 187 27.4 15.5 N O 00.6 10.a 54.6 30 17 07 17 33 
H 09 315 07.1 · · 05.3 · 202 01.9 15.5 S O 10.2 10.7 54.6 35 16 55 17 23 
U 10 330 07.0 05.5 216 36.4 15.5 0 20.9 10.8 54.5 40 16 41 17 11 
R 11 345 06.9 05.7 231 10.9 15.5 0 31.7 10.8 54.5 45 16 24 16 58 
S 12 0 06.8 N23 05.9 245 45.4 15.6 S O 42.5 10.1 54.5 S SO 16 04 16 42 
D 13 15 06.6 06.0 260 20.0 15.6 0 53.2 10.8 54.5 52 15 54 16 35 
A 14 30 06.5 06.2 274 54.6 15.5 l 04.0 10.7 54.5 54 15 44 16 27 
Y 15 45 06.4 · · 06.4 289 29.1 15.6 l 14.7 10.7 54.5 56 15 31 16 18 

16 60 06.3 06.5 304 03.7 15.6 1 25.4 10.8 54.4 58 15 17 16 08 
17 75 06.l 06.7 318 38.3 15.6 1 36.2 10.7 54.4 S 60 15 00 15 57 

h m 

CJ 

D 
CJ 
Ill/ 
Ill/ 
Ill/ 
Ill/ 

Ill/ 
Ill/ 

23 04 
22 22 
21 56 
21 12 
20 42 
20 19 
20 01 
19 33 
19 10 
18 52 
18 35 
18 19 
18 03 
17 54 
17 45 
17 35 
17 24 
17 19 
17 13 
17 07 
17 00 
16 53 

h m 

01 59 

01 44 
01 33 
01 23 
01 15 
01 08 
01 02 
00 56 
00 52 
00 47 
00 43 
00 40 
00 32 
00 25 
00 20 
00 15 
00 06 
24 40 
24 36 
24 31 
24 27 
24 22 
24 19 
24 16 
24 12 
24 07 
24 05 
24 02 
24 00 
23 57 
23 54 

h m 

01 45 

01 38 
01 31 
01 26 
01 22 
01 18 
01 15 
01 12 
01 09 
01 07 
01 05 
01 03 
00 58 
00 55 
00 52 
00 49 
00 44 
00 40 
00 36 
00 31 
00 27 
00 22 
00 19 
00 16 
00 12 
00 07 
00 05 
00 02 
00 00 
25 10 
25 09 

h m 

01 32 
01 31 
01 30 
01 29 
01 28 
01 27 
01 26 
01 26 
01 25 
01 25 
01 24 
01 24 
01 23 
01 22 
01 22 
01 21 
01 20 
01 19 
01 18 
01 17 
0117 
01 15 
01 15 
01 14 
01 13 
01 12 
01 12 
0111 
01 10 
01 10 
01 09 

h m 

01 20 
01 24 
01 28 
01 31 
01 33 
01 36 
01 38 
01 39 
01 41 
01 42 
01 43 
01 45 
01 47 
01 49 
01 51 
01 53 
01 56 
01 58 
02 00 
02 03 
02 05 
02 08 
02 10 
02 11 
02 14 
02 16 
02 l7 
02 19 
02 20 
02 22 
02 23 

18 90 06.0 N23 06.9 333 12.9 15.6 S 1 46.9 10.7 54.4 t--+---.._-S_U_N_., __ -+ __ _._ __ M_OO.._N __ .._ __ 

19 105 05.9 07.0 347 47.5 15.6 l 57.6 10.6 54.4 
20 120 05.8 07.2 2 22.1 15.6 2 08.2 10.7 54.4 Doy Eqn. of Time 
21 135 o5.6 . . 01.4 16 56.1 15.6 2 18.9 10.1 54.4 oo• 12• 
22 150 05.5 07.5 31 31.3 15.7 2 29.6 10.6 54.4 
23 165 05.4 07.7 46 06.0 15.6 2 40.2 10.6 54.4 

S.D. 15.8 d 0.2 s.o. 15.1 15.0 14.9 

m • 
9 00 57 

10 00 45 
11 00 33 

00 51 
00 39 
00 27 

Mer. 

Pou. 
h m 

11 59 
11 59 
12 00 

Mer. Pou. 
Upper lower Agt 

h m 

18 25 
19 08 
19 50 

h m d 

06 03 07 
06 47 08 
07 29 09 

Phase 

f) 
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ARIES VENUS -3.3 MARS +1.7 JUPITER -1.7 SATURN +1.1 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h . , . , . , . , . , . , . , . , . , . , . , 

12~ 
260 13.9 161 11.8 N24 16.5 197 22.8 N21 11.l 78 57.6 N O 56.7 76 27.7 N 1 03.9 Acomar 315 37.2 S40 22.7 
275 16.4 176 10.9 16.4 212 23.4 11.5 93 59.9 56.6 91 30.2 03.8 Achernar 335 45.2 S57 19.7 

02 290 18.8 191 10.0 16.3 227 24.0 11.8 109 02.3 56.6 106 32.6 03.8 Acrux 173 36.5 S63 00.0 
03 305 21.3 206 09.1 .. 16.2 242 24.6 .. 12.2 124 04.7 .. 56.5 121 35.1 .. 03.8 Adhara 255 32.1 S28 56.9 
04 320 23.8 221 08.2 16.1 257 25.2 12.5 139 07.0 56.5 136 37.5 03.8 Aldebaran 291 17.8 Nl6 28.2 
05 335 26.2 236 07.3 16.0 272 25.8 12.9 154 09.4 56.4 151 39.9 03.8 
06 350 28.7 251 06.5 N24 15.8 287 26.4 N21 13.2 169 11.8 N O 56.3 166 42.4 N 1 03.7 Alioth 166 41.9 N56 04.0 
07 5 31.1 266 05.6 15.7 302 27.0 13.6 184 14.1 56.3 181 44.8 03.7 Alkaid 153 17.8 N49 24.7 
08 20 33.6 281 04.7 15.6 317 27.6 13.9 199 16.5 56.2 196 47.3 03.7 Al Na'ir 28 547 02.9 

F 09 35 36.1 296 03.8 .. 15.5 332 28.2 .. 14.3 214 18.8 .. 56.2 211 49.7 .. 03.7 Alnilam 276 11.5 S l 12.9 
R 10 50 38.5 311 02.9 15.3 347 28.8 14.6 229 21.2 56.1 226 52.1 03.7 Alphard 218 20.3 S 8 34.7 
I 11 65 41.0 326 02.0 15.2 2 29.4 15.0 244 23.6 56.l 241 54.6 03.6 
D 12 80 43.5 341 01.2 N24 15.1 17 30.0 N21 15.3 259 25.9 N O 56.0 256 57.0 N 1 03.6 Alphecca 126 31.4 N26 46.8 
A 13 95 45.9 356 00.3 15.0 32 30.6 15.6 274 28.3 56.0 271 59.5 03.6 Alpheratz 358 08.9 N28 59.0 
y 14 110 48.4 10 59.4 14.8 47 31.2 16.0 289 30.7 55.9 287 01.9 03.6 Altair 62 31.8 N 8 49.1 

15 125 50.9 25 58.5 .. 14.7 62 31.8 .. 16.3 304 33.0 .. 55.8 302 04.3 .. 03.5 Ankaa 353 39.9 S42 24.3 
16 140 53.3 40 57.6 14.6 77 32.4 16.7 319 35.4 55.8 317 06.8 03.5 Antares 112 55.9 S26 23.4 
17 155 55.8 55 56.7 14.4 92 33.0 17.0 334 37.7 55.7 332 09.2 03.5 
18 170 58.3 70 55.9 N24 14.3 107 33.6 N21 17.4 349 40.l N O 55.7 347 11.6 N l 03.5 Arcturus 146 17.8 Nl9 16.9 
19 186 00.7 85 55.0 14.2 122 34.2 17.7 4 42.5 55.6 2 14.l 03.5 Atria 108 19.1 568 59.7 
20 201 03.2 100 54.l 14.0 137 34.8 18.0 19 44.8 55.6 17 16.5 03.4 Avior 234 28.5 S59 27.2 
21 216 05.6 115 53.2 .. 13.9 152 35.4 .. 18.4 34 47.2 .. 55.5 32 19.0 .. 03.4 Bellatrix 278 58.6 N 6 19.9 
22 231 08.l 130 52.3 13.8 167 36.0 18.7 49 49.5 55.5 47 21.4 03.4 Betelgeuse 271 28.l N 7 24.2 
23 246 10.6 145 51.4 13.6 182 36.6 19.l 64 51.9 55.4 62 23.8 03.4 

13~ 
261 13.0 160 50.6 N24 13.5 197 37.2 N21 19.4 79 54.3 N o 55.3 77 26.3 N 1 03.3 Canopus 264 07.5 S52 41.3 
276 15.5 175 49.7 13.3 212 37.8 19.7 94 56.6 55.3 92 28.7 03.3 Capella 281 11.l N45 58.7 

02 291 18.0 190 48.8 13.2 227 38.4 20.l 109 59.0 55.2 107 31.l 03.3 Deneb 49 47.8 N45 12.6 
03 306 20.4 205 47.9 .. 13.l 242 39.0 .. 20.4 125 01.3 .. 55.2 122 33.6 . . 03.3 Denebola 182 58.5 Nl4 40.7 
04 321 22.9 220 47.0 12.9 257 39.6 20.8 140 03.7 55.l 137 36.0 03.3 Diphda 349 20.5 S18 05.3 
05 336 25.4 235 46.l 12.8 272 40.2 21.l 155 06.0 55.l 152 38.5 03.2 
06 351 27.8 250 45.3 N24 12.6 287 40.8 N21 21.4 170 08.4 N O 55.0 167 40.9 N l 03.2 Dubhe 194 21.6 N61 51.4 
07 6 30.3 265 44.4 12.5 302 41.4 21.8 185 10.8 54.9 182 43.3 03.2 Elnath 278 43.9 N28 35.4 

s 08 21 32.8 280 43.5 12.3 317 42.0 22.1 200 13.l 54.9 197 45.8 03.2 Eltanin 90 57.0 NSl 29.5 
A 09 36 35.2 295 42.6 .. 12.2 332 42.6 .. 22.5 215 15.5 .. 54.8 212 48.2 .. 03.1 Enif 34 10.9 N 9 47.3 
T 10 51 37.7 310 41.7 12.0 347 43.2 22.8 230 17.8 54.8 227 50.6 03.1 Fomalhaut 15 50.8 S29 43.2 
u 11 66 40.1 325 40.9 11.8 2 43.8 23.l 245 20.2 54.7 242 53.l 03.1 
R 12 81 42.6 340 40.0 N24 11.7 17 44.4 N21 23.5 260 22.5 N O 54.7 257 55.5 N 1 03.1 Gacrux 172 28.0 S57 00.7 
D 13 96 45.1 355 39.1 11.5 32 45.0 23.8 275 24.9 54.6 272 57.9 03.l Gienah 176 17.4 S17 26.4 
A 14 111 47.5 10 38.2 11.4 47 45.6 24.l 290 27.2 54.5 288 00.4 03.0 Hadar 149 22.2 560 17.2 
y 15 126 50.0 25 37.3 .. 11.2 62 46.2 .. 24.5 305 29.6 .. 54.5 303 02.8 .. 03.0 Hamal 328 28.6 N23 22.3 

16 141 52.5 40 36.5 11.1 77 46.8 24.8 320 32.0 54.4 318 05.2 03.0 Kaus Aust. 84 15.8 S34 23.6 
17 156 54.9 55 35.6 10.9 92 47.4 25.l 335 34.3 54.4 333 07.7 03.0 
18 171 57.4 70 34.7 N24 10.7 107 48.0 N21 25.5 350 36.7 N O 54.3 348 10.1 N 1 02.9 Kochab 137 18.1 N74 14.2 
19 186 59.9 85 33.8 10.6 122 48.6 25.8 5 39.0 54.2 3 12.6 02.9 Markab 14 02.6 Nl5 06.l 
20 202 02.3 100 32.9 10.4 137 49.2 26.l 20 41.4 54.2 18 15.0 02.9 Menlcor 314 40.9 N 4 00.9 
21 217 04.8 115 32.l .. 10.2 152 49.8 .. 26.5 35 43.7 .. 54.1 33 17.4 . . 02.9 Menkent 148 36.2 S36 16.8 
22 232 07.2 130 31.2 10.1 167 50.4 26.8 50 46.l 54.1 48 19.9 02.8 Miaplacidus 221 45.4 569 38.7 
23 247 09.7 145 30.3 09.9 182 51.0 27.1 65 48.4 54.0 63 22.3 02.8 

1400 262 12.2 160 29.4 N24 09.7 197 51.6 N21 27.5 80 50.8 N O 53.9 78 24.7 N l 02.8 Mirfak 309 15.8 N49 47.5 
01 277 14.6 175 28.5 09.6 212 52.2 27.8 95 53.1 53.9 93 27.2 02.8 Nunki 76 28.2 S26 19.1 
02 292 17.1 190 27.7 09.4 227 52.8 28.1 110 55.5 53.8 108 29.6 . 02.7 Peacock . 53 57.2 S56 47.5 
03 307 19.6 205 26.8 .. 09.2 242 53.4 .. 28.5 125 57.8 .. 53.8 123 32.0 .. 02.7 Pollux 243 57.9 N28 04.4 
04 322 22.0 220 25.9 09.0 257 54.0 28.8 141 00.2 53.7 138 34.5 02.7 Procyon 245 25.6 N 5 16.4 
05 337 24.5 235 25.0 08.9 272 54.6 29.l 156 02.5 53.6 153 36.9 02.7 

06 352 27.0 250 24.2 N24 08.7 287 55.2 N21 29.4 171 04.9 N O 53.6 168 39.3 N l 02.7 Rasalhague 96 28.8 N12 34.4 
07 7 29.4 265 23.3 08.5 302 55.8 29.8 186 07.2 53.5 183 41.8 02.6 Regulus 208 09.6 Nl2 03.6 
08 22 31.9 280 22.4 08.3 317 56.4 30.1 201 09.6 53.5 198 44.2 02.6 Rigel 281 35.9 S 8 13.5 

s 09 37 34.4 295 21.5 .. 08.1 332 57.0 .. 30.4 216 11.9 .. 53.4 213 46.6 . . 02.6 Rigil Kent. 140 24.7 560 45.6 
u 10 52 36.8 310 20.7 07.9 347 57.6 30.8 231 14.3 53.3 228 49.l 02.6 Sabik 102 40.2 S15 42.l 
N 11 67 39.3 325 19.8 07.8 2 58.2 31.l 246 16.6 53.3 243 51.5 02.5 
D 12 82 41.7 340 18.9 N24 07.6 17 58.8 N21 31.4 261 19.0 N O 53.2 258 53.9 N 1 02.5 Schedar 350 08.6 N56 25.8 
A 13 97 44.2 355 18.0 07.4 32 59.4 31.7 276 21.3 53.2 273 56.3 02.5 Shaula 96 54.7 S37 05.4 
y 14 112 46.7 10 17.1 07.2 48 00.0 32.1 291 23.7 53.1 288 58.8 02.5 Sirius 258 55.6 S16 41.5 

15 127 49.l 25 16.3 .. 07.0 63 00.6 .. 32.4 306 26.0 .. 53.0 304 61.2 .. 02.4 Spica 158 56.9 S11 03.8 
16 142 51.6 40 15.4 06.8 78 01.2 32.7 321 28.4 53.0 319 03.6 02.4 Suhail 223 10.7 543 21.6 
17 157 54.1 55 14.5 06.6 93 01.8 33.0 336 30.7 52.9 334 06.1 02.4 

18 172 56.5 70 13.6 N24 06.4 108 02.4 N21 33.4 351 33.1 N O 52.9 349 08.5 N 1 02.4 Vega 80 55.l N38 45.9 
19 187 59.0 85 12.8 06.2 123 03.0 33.7 6 35.4 52.8 4 10.9 02.3 Zuben'ubi 137 32.2 S15 57.9 
20 203 01.5 100 11.9 06.0 138 03.6 34.0 21 37.8 52.7 19 13,4 02.3 S.HA Mer. Poaa. 
21 218 03.9 115 11.0 .. 05.8 153 04.2 .. 34.3 36 40.l .. 52.7 34 15.8 .. 02.3 . , h .. 
22 233 06.4 130 10.2 05.7 io8 04.8 34.7 51 42.5 52.6 49 18.2 02.3 Venus 259 .37.5 13 17 
23 248 08.9 145 09.3 05.5 183 05.4 35.0 66 44.8 52.5 64 20.7 02.2 Mara 296 24.2 10 49 

h ., Jupiter 178 41.2 18 .37 
\\~. P\,ss 6 34.l V -0.9 d 0.2 V 0.6 d 0.3 V 2.4 d 0.1 V 2.4 d o.o Saturn 176 1.3.2 18 47 
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MOON 
Twilight Moonrise 

SUN lat. 
Naut. Civil 

Sunri•e 12 13 14 15 
G.M.T. 

d G.H.A. Dec. G.H.A. V Dec. H.P. 0 h m h m h m h m h m h m h m 

d h 0 ' . , 
' 

, . , , , N 72 CJ D Cl 15 35 17 18 19 09 21 23 

12~ 180 05.2 N23 07.9 60 40.6 15.6 S 2 50.8 10.6 54.3 N 70 D D Cl 15 26 17 01 18 40 20 26 
195 05.l 08.0 75 15.2 15.7 3 01.4 10.6 54.3 68 Cl D Cl 15 20 16 49 18 19 19 53 

02 210 05.0 08.2 89 49.9 15.6 3 12.0 10.6 54.3 66 Cl D Cl 15 14 16 38 18 03 19 29 
03 225 04.9 .. 08.3 104 24.5 15.6 3 22.6 10.6 54.3 64 Ill/ Ill/ 01 35 15 09 16 29 17 49 19 10 
04 240 04.7 08.5 118 59.l 15.7 3 33.2 10.5 54.3 62 Ill/ /Ill 02 11 15 05 16 22 17 38 18 54 
05 255 04.6 08.7 133 33.8 15.6 3 43.7 10.5 54.3 60 Ill/ 00 56 02 37 15 02 16 15 17 29 18 42 

06 270 04.5 N23 08.8 148 08.4 15.6 S 3 54.2 10.6 54.3 N 58 Ill/ 01 43 02 57 14 59 16 10 17 20 18 31 
07 285 04.4 09.0 162 43.0 15.6 4 04.8 10.4 54.3 56 /Ill 02 12 03 14 14 56 16 04 17 13 18 21 
08 300 04.2 09.l 177 17.6 .15.7 4 15.2 10.5 54.2 54 00 52 02 34 03 28 14 53 16 00 17 07 18 13 

F 09 315 04.l .. 09.3 191 52.3 15.6 4 25. 7 10.5 54.2 52 01 35 02 51 03 40 14 51 15 56 17 01 18 05 
R 10 330 04.0 09.5 206 26. 9 15.6 4 36.2 10.4 54.2 50 02 01 03 06 03 50 14 49 15 52 16 55 17 58 
I 11 345 03.8 09.6 221 01.5 15.6 4 46.6 10.4 54.2 45 02 46 03 35 04 13 14 45 15 44 16 44 17 44 
D 12 0 03.7 N23 09.8 235 36.l 15.6 S 4 57.0 10.4 54.2 N 40 03 16 03 58 04 30 14 41 15 38 16 35 17 32 
A 13 15 03.6 09.9 250 10.7 15.6 5 07.4 10.3 54.2 35 03 39 04 16 04 45 14 38 15 32 16 27 17 22 
y 14 30 03.5 10.l 264 45.3 15.5 5 17.7 10.4 54.2 30 03 58 04 31 04 58 14 35 15 27 16 20 17 13 

15 45 03.3 .. 10.2 279 19.8 15.6 5 28.l 10.3 54.2 20 04 26 04 56 05 20 14 30 15 19 16 08 16 58 
16 60 03.2 10.4 293 54.4 15.6 5 38.4 10.3 54.2 N 10 04 49 05 16 05 39 14 26 15 11 15 57 16 45 
17 75 03.l 10.5 308 29.0 15.5 5 48.7 10.3 54.2 0 05 08 05 34 05 56 14 22 15 04 15 47 16 32 

18 90 02.9 N23 10.7 323 03.5 15.5 S 5 59.0 10.2 54.2 S 10 05 24 05 51 06 14 14 18 14 57 15 38 16 20 
19 105 02.8 10.8 337 38.0 15.6 6 09.2 10.2 54.2 20 05 40 06 08 06 32 14 14 14 50 15 27 16 07 
20 120 02.7 11.0 352 12.6 15.5 6 19.4 10.2 54.l 30 05 57 06 27 06 53 14 09 14 42 15 16 15 52 
21 135 02.6 .. 11.l 6 47.l 15.5 6 29.6 10.2 54.l 35 06 05 06 37 07 05 14 07 14 37 15 09 15 44 
22 150 02.4 11.3 21 21.6 15.4 6 39.8 10.l 54.1 40 06 15 06 49 07 19 14 04 14 31 15 01 15 34 
23 165 02.3 11.4 35 56.0 15.5 6 49.9 10.1 54.1 45 06 25 07 02 07 36 14 00 14 25 14 52 15 22 u: 180 02.2 N23 11.6 50 30.5 15.5 S 7 00.0 10.l 54.l s 50 06 37 07 18 07 56 13 56 14 18 14 42 15 09 

195 02.0 11.7 65 05.0 15.4 7 10.l 10.0 54.1 52 06 42 07 25 08 06 13 54 14 14 14 37 15 02 
02 210 01.9 11.9 79 39.4 15.4 7 20.1 10.0 54.1 54 06 47 07 33 08 17 13 52 14 11 14 31 14 55 
03 225 01.8 .. 12.0 94 13.8 15.4 7 30.1 10.0 54.1 56 06 53 07 42 08 30 13 50 14 06 14 25 14 47 
04 240 01.7 12.1 108 48.2 15.4 7 40.l 10.0 54.l 58 07 00 07 52 08 44 13 47 14 02 14 18 14 39 
05 255 01.5 12.3 123 22.6 15.3 7 50.l 9.9 54.1 S 60 07 07 08 04 09 01 13 45 13 57 14 11 14 28 

06 270 01.4 N23 12.4 137 56.9 15.4 S 8 00.0 9.9 54.1 Twilight Moonset 
01 285 01.3 12.6 152 31.3 15.3 8 09.9 9.9 54.l Lat. Sunset 

5 08 300 01.l 12.7 16 7 05.6 15.3 8 19.8 9.8 54.l Civil Naut. 12 13 14 15 
A 09 315 01.0 .. 12.8 181 39.9 15.3 8 29.6 9.8 54.l 
T 10 330 00.9 13.0 196 14.2 15.2 8 39.4 9.7 54.l . h m h m h m h m h m h ffl h m 

u 11 345 00.8 13.l 210 48.4 15.2 8 49.l 9.7 54.l N 72 CJ Cl CJ 01 20 01 07 00 52 {~ m 
R 12 0 00.6 N23 13.3 225 22.6 15.2 S 8 58.8 9.7 54.1 N 70 Cl D D 01 24 01 18 01 10 01 01 
D 13 15 00.5 13.4 239 56.8 15.2 9 08.5 9.7 54.1 68 Cl Cl Cl 01 28 01 26 01 24 01 23 
A 14 30 00.4 13.5 254 31.0 15.2 9 18.2 9.6 54.l 66 Cl Cl Cl 01 31 01 33 01 36 01 41 
y 15 45 00.2 .. 13.7 269 05.2 15.l 9 27.8 9.6 54.1 64 22 26 /Ill /Ill 01 33 01 39 01 46 01 55 

16 60 00.l 13.8 283 39.3 15.1 9 37.4 9.5 54.0 62 21 49 Ill/ /Ill 01 36 01 44 01 55 02 07 
17 75 00.0 13.9 298 13.4 15.l 9 46.9 9.5 54.0 60 21 23 23 05 Ill/ 01 38 01 49 02 02 02 17 
18 89 59.8 N23 14.l 312 47.5 15.o S 9 56.4 9.4 54.0 N 58 21 03 22 18 /Ill 01 39 01 53 02 08 02 26 
19 104 59.7 14.2 327 21.5 15.0 10 05.8 9.5 54.0 56 20 4.7 21 49 Ill/ 01 41 01 57 02 14 02 34 
20 119 59.6 14.3 341 55.5 15.0 10 15.3 9.3 54.0 54 20 33 21 27 23 10 01 42 02 00 02 19 02 41 
21 1'4 59.5 .. 14.5 356 29.5 15.0 10 24.6 9.4 54.0 52 20 21 21 09 22 26 01 43 02 03 02 24 02 48 
22 149 59.3 14.6 11 03.5 14.9 10 3-4.0 9.3 54.0 50 20 10 20 54 21 59 01 45 02 06 02 28 02 53 
23 164 59.2 14.7 25 37.4 14.9 10 43.3 9.2 54.0 45 19 47 20 25 21 14 01 47 02 11 02 37 03 06 

14: 179 59.l N23 14.9 40 11.3 14.9 s10 52.5 9.2 54.0 N 40 19 30 20 02 20 44 01 49 02 16 02 45 03 16 
194 58.9 15.0 54 45.2 14.8 11 01.7 9.2 54.0 35 19 15 19 44 20 21 01 51 02 21 02 52 03 25 

02 209 58.8 15.1 69 19.0 14.8 11 10.9 9.1 54.0 30 19 02 19 29 20 02 01 53 02 24 02 57 03 33 
03 224 58.7 .. 15.2 83 52.8 14.8 11 20.0 9.1 54.0 20 18 40 19 04 19 34 01 56 02 31 03 08 03 46 
04 239 58.5 15.4 98 26.6 14.7 11 29.l 9.0 54.0 N 10 18 21 18 44 19 11 01 58 02 37 03 16 03 58 
05 254 58.4 15.5 113 00.3 14.7 11 38.l 9.0 54.0 0 18 04 18 26 18 52 02 00 02 42 03 25 04 09 

06 269 58.3 N23 15.6 127 34.0 14.7 S11 47.l 8.9 54.0 S 10 17 46 18 09 18 35 02 03 02 48 03 33 04 20 
07 284 58.1 15.7 142 07.7 14.6 11 56.0 8.9 54.0 20 17 28 17 52 18 19 02 05 02 53 03 42 04 32 
08 299 58.0 15.9 156 41.3 14.6 12 04.9 8.8 54.0 30 17 07 17 33 18 0.3 02 08 03 00 0.3 52 04 45 

s 09 314 57.9 .. 16.0 171 14.9 lU 12 13.7 8.8 54.0 35 16 55 17 23 17 54 02 10 03 04 0.3 58 04 53 
u 10 329 57.8 16.1 185 48.S 14.5 12 22.5 a.a 54.0 40 16 41 17 11 17 45 02 11 03 08 04 OS OS 02 
N 11 344 57.6 16.2 200 22.0 14.5 12 31.3 8.7 54.0 45 16 24 16 58 17 35 02 14 03 13 04 13 OS 13 
D 12 359 57.5 N23 16.3 214 55.s 14.4 s12 4o.o 8.6 54.0 S 50 16 03 16 42 17 23 02 16 03 19 04 2.3 05 26 
A 13 14 57.4 16.5 229 28. 9 14.5 12 48.6 8.6 54.0 52 15 54 16 34 17 18 02 17 03 22 04 27 OS 32 
y 14 29 57.2 16.6 244 02.4 14.3 12 57.2 8.5 54.1 54 15 43 16 26 17 12 02 19 03 25 04 32 05 38 

15 44 57.1 .. 16.7 258 35.7 14.4 13 05.7 8.5 54.l 56 15 30 16 17 17 06 02 20 03 29 04 37 05 46 
16 59 57.0 16.8 273 09.l 14.3 13 14.2 8.4 54.l 58 15 16 16 07 17 00 02 22 03 33 04 43 05 54 
17 74 56.8 16.9 287 42.4 14.2 13 22.6 8.4 54.l S 60 14 58 15 56 16 52 02 23 0.3 37 04 50 06 03 
18 89 56.7 N23 17.l 302 15.6 14.l S1.3 .31.0 8.J 54.1 SUN MOON 
19 104 56.6 17.2 316 48.9 14.l 13 39.3 8.3 54.l 
20 119 56.4 17.3 331 22.0 1-4.2 1.3 47.6 8.2 54.1 Day 

Eqn. of Time Mer. Mer. Pass. 
Age Phase 

21 134 56.3 .. 17.4 345 55.2 14.1 13 55.8 8.1 54.1 oo· 12• Pass. Upper Lawer 

22 149 56.2 17.5 0 28.3 14.0 14 03.9 8.1 54.1 m s m s h m h m h ffl d 

23 164 56.l 17.6 15 01.3 14.0 14 12.0 U 54.1 12 00 21 
00 ~~ 12 00 20 32 08 11 10 

13 nn 09 no o 12 00 21 14 08 53 11 0 5.0. 15.8 d 0.1 s.o. 14.8 14.7 14.7 14 00 03 00 10 12 00 21 58 09 36 12 



l:?O JUNE 15, 16, 17 (MON., TUES., WED.) 

ARIES VENUS -3.3 MARS +1.7 JUPITER -1.6 SATURN +1.1 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. D<-c. 
d h . , . , . , . , . ' . , . , . , . , . , . , 

15~ 263 11.3 160 08.4 N24 05.3 198 06.0 N21 35.3 81 47.l N O 52.5 79 23.l N 1 02.2 Acamor 315 37.2 S40 22.7 
278 13.8 175 07.5 05.l 213 06.6 35.6 96 49.5 52.4 94 25.5 02.2 Achernar 335 45.2 S57 19.7 

02 293 16.2 190 06.7 04.8 228 07.2 35.9 111 51.8 52.4 109 27.9 02.2 Acrux 173 36.5 S63 00.0 
03 308 18.7 205 05.8 .. 04.6 243 07.8 .. 36.3 126 54.2 .. 52.3 124 30.4 .. 02.1 Adhara 255 32.1 S28 56.9 
04 323 21.2 220 04.9 04.4 258 08.4 36.6 141 56.5 52.2 139 32.8 02.1 Aldebaran 291 17.8 Nl6 28.2 
05 338 23.6 235 04.0 04.2 273 09.0 36.9 156 58.9 52.2 154 35.2 02.l 
06 353 26.l 250 03.2 N24 04.0 288 09.6 N21 37.2 172 01.2 N O 52.1 169 37.7 N 1 02.0 Alioth 166 41.9 N56 04.0 
07 8 28.6 265 02.3 03.8 303 10.2 37.6 187 03.6 52.0 184 40.1 02.0 Alkaid 153 17.9 N49 24.7 
08 23 31.0 280 01.4 03.6 318 10.7 37.9 202 05.9 52.0 199 42.5 02.0 Al Na'ir 28 14.1 S47 02.9 

M 09 38 33.5 295 00.6 .. 03.4 333 11.3 .. 38.2 217 08.2 .. 51.9 214 44.9 .. 02.0 Alnilam 276 11.5 S 1 12.9 
0 10 53 36.0 309 59.7 03.2 348 11.9 38.5 232 10.6 51.9 229 47.4 01.9 Alphard 218 20.3 S 8 34.7 
N 11 68 38.4 324 58.8 03.0 3 12.5 38.8 247 12.9 51.8 244 49.8 01.9 
0 12 83 40.9 339 57.9 N24 02.8 18 13.1 N21 39.1 262 15.3 N O 51.7 259 52.2 N 1 01.9 Alphecca 126 31.4 N26 46.8 
A 13 98 43.4 354 57.1 02.5 33 13.7 39.5 277 17.6 51.7 274 54.7 01.9 Alpheratz 358 08.8 N28 59.0 
y 14 113 45.8 9 56.2 02.3 48 14.3 39.8 292 20.0 51.6 289 57.1 01.8 Ahair 62 31.8 N 8 49.1 

15 128 48.3 24 55.3 .. 02.1 63 14.9 .. 40.1 307 22.3 .. 51.5 304 59.5 .. 01.8 Ankaa 353 39.8 S42 24.3 
16 143 50.7 39 54.5 01.9 78 15.5 40.4 322 24.6 51.5 320 01.9 01.8 Antares 112 55.9 S26 23.4 
17 158 S3.2 54 53.6 01.7 93 16.1 40.7 337 27.0 51.4 335 04.4 01.8 
18 173 55.7 69 52.7 N24 01.4 108 16.7 N21 41.1 352 29.3 N O 51.3 350 06.8 N 1 01.7 Arcturus 146 17.8 Nl9 16.9 
19 188 58.l 84 51.9 01.2 123 17.3 41.4 7 31.7 51.3 5 09.2 01.7 Atria 108 19.1 568 59. 7 
20 204 00.6 99 51.0 01.0 138 17.9 41.7 22 34.0 51.2 20 11.6 01.7 Avior 234 28.5 S59 27.2 
21 219 03.1 114 50.1 .. 00.8 153 18.5 .. 42.0 37 36.3 . . 51.l 35 14.l .. 01.7 Bellatrix 278 58.6 N 6 19.9 
22 234 05.5 129 49.2 00.5 168 19.l 42.3 52 38.7 51.1 50 16.5 01.6 Betelgeuse 271 28.l N 7 24.2 
23 249 08.0 144 48.4 00.3 183 19.7 42.6 67 41.0 51.0 65 18.9 01.6 

16 00 264 10.5 159 47.5 N24 00.l 198 20.3 N21 42.9 82 43.4 N O 51.0 80 21.3 N 1 01.6 Canopus 264 07.5 S52 41.2 
01 279 12.9 174 46.6 23 59.8 213 20.9 43.3 97 45.7 50.9 95 23.8 01.5 Capella 281 11.0 N45 58.7 
02 294 15.4 189 45.8 59.6 228 21.5 43.6 112 48.0 50.8 110 26.2 01.5 Deneb 49 47.8 N45 12.6 
03 309 17.8 204 44.9 .. 59.4 243 22.1 .. 43.9 127 50.4 . . 50:8 125 28.6 .. 01.5 Denebola 182 58.5 Nl4 40.7 
04 324 20.3 219 44.0 59.1 258 22.7 44.2 142 52.7 50.7 140 31.l 01.5 Diphda 349 20.5 S18 05.3 
05 339 22.8 234 43.2 58.9 273 23.3 44.5 157 55.1 50.6 155 33.5 01.4 
06 354 25.2 249 42.3 N23 58.7 288 23.9 N21 44.8 172 57.4 N O 50.6 170 35.9 N 1 01.4 Dubhe 194 21.7 N61 51.4 
07 9 27.7 264 41.4 58.4 303 24.5 45.1 187 59.7 50.5 185 38.3 01.4 Elnath 278 43.9 N28 35.4 

T 
08 24 30.2 279 40.6 58.2 318 25.1 45.4 203 02.1 50.4 200 40.8 01.4 Eltanin 90 57.0 N51 29.5 
09 39 32.6 294 39.7 .. 57.9 333 25.7 .. 45.8 218 04.4 .. 50.4 215 43.2 .. 01.3 Enif 34 10.9 N 9 47.3 u 10 54 35.1 309 38.8 57.7 348 26.3 46.l 233 06.7 50.3 230 45.6 01.3 Fomalhaut 15 50.8 S29 43.2 

E 11 69 37.6 324 38.0 57.5 3 26.9 46.4 248 09.l 50.2 245 48.0 01.3 s 
D 12 84 40.0 339 37.l N23 57.2 18 27.5 N21 46.7 263 11.4 N O 50.2 260 50.4 N 1 01.2 Gacrux 172 28.0 S57 00.7 

A 13 99 42.5 354 36.2 57.0 33 28.l 47.0 278 13.8 50.1 275 52.9 01.2 Gienah 176 17.4 S17 26.3 

y 14 114 45.0 9 35.4 56.7 48 28.7 47.3 293 16.l 50.0 290 55.3 01.2 Hadar 149 22.2 560 17.2 
15 129 47.4 24 34.5 .. 56.5 63 29.3 .. 47.6 308 18.4 .. 50.0 305 57.7 . . 01.2 Hamal 328 28.6 N23 22.3 
16 144 49.9 39 33.7 56.2 78 29.9 47.9 323 20.8 49.9 321 00.l 01.l Kaus Aust. 84 15.8 S34 23.6 
17 159 52.3 54 32.8 56.0 .93 30.5 48.2 338 23.l 49.8 336 02.6 01.l 
18 174 54.8 69 31.9 N23 55.7 108 31.1 N21 48.5 353 25.4 N O 49.8 351 05.0 N 1 01.l KochJb 137 18.1 N74 14.2 
19 189 57.3 84 31.1 55.5 123 31.7 48.8 8 27.8 49.7 6 07.4 01.0 Markab 14 02.6 Nl5 06.l 
20 204 59.7 99 30.2 55.2 138 32.3 49.1 23 30.1 49.6 21 09.8 01.0 Menkar 314 40.9 N 4 00.9 
21 220 02.2 114 29.3 .. 55.0 153 32.9 .. 49.5 38 32.4 .. 49.6 l6 12.3 . . 01.0 Menkent 148 36.2 S36 16.8 
22 235 04.7 129 28.5 54.7 168 33.5 49.8 53 34.8 49.5 51 14.7 01.0 Miaplacidus 221 45.4 569 38.7 
23 250 07.l 144 27.6 54.4 183 34.0 50.1 68 37.1 49.4 66 17.l 00.9 

17~ 265 09.6 159 26.8 N23 54.2 198 34.6 N21 50.4 83 39.4 N O 49.4 81 19.5 N 1 00.9 Mirfak 309 15.8 N49 47.5 
280 12.l 174 25.9 53.9 213 35.2 50.7 98 41.8 49.3 96 21., oo., Nunt<i 76 28.2 S26 19.1 

02 295 14.5 189 25.0 53.7 228 35.8 51.0 113 44.1 49.2 111 24.4 00,8 Peacock 53 57.1 S56 47.5 
03 310 17.0 204 24.2 .. 53.4 243 36.4 .. 51.3 128 46.4 .. 49.2 126 26.8 . . 00.8 Pollux 243 57.9 N28 04.3 
04 325 19.5 219 23.3 53.1 258 37.0 51.6 143 48.8 49.1 141 29.2 00.8 Procyon 245 25.6 N 5 16.4 
05 340 21.9 234 22.4 52.9 273 37.6 51.9 158 51.l 49.0 156 31.6 00.8 

06 355 24.4 249 21.6 N23 52.6 288 38.2 N21 52.2 173 53.4 N O 48.9 171 34.1 N 1 00.7 Rasalhague 96 28.8 Nl2 34.5 
w 07 10 26.8 264 20.7 52.3 303 38.8 52.5 188 55.8 48.9 186 36.5 00.7 Regulus 208 09.6 Nl2 03.6 
E 08 25 29.3 279 19.9 52.l 318 39.4 52.8 203 58.1 48.8 201 38.9 00.7 Rigel 281 35.9 5 8 13.5 

D 09 40 31.8 294 19.0 .. 51.8 333 40.0 .. 53.1 219 00.4 .. 48.7 216 41.3 . . 00.6 Rigil Kent. 140 24.7 560 45.6 

N 10 55 34.2 309 18.1 51.5 348 40.6 53.4 234 02.7 48.7 231 43.7 08.6 Sabik 102 40.2 S15 42.1 
11 70 36.7 324 17.3 51.3 3 41.2 53.7 249 05.1 48.6 246 46.2 00.6 

E 12 85 39.2 339 16.4 N23 51.0 18 41.8 N21 54.0 264 07 .4 N O 48.5 261 48.6 f,t 1 00.5 Schedar 350 08.6 N56 25.8 
s 13 100 41.6 354 15.6 50.7 33 42.4 54.3 279 09.7 48.5 276 51.0 00.5 Shaula 96 54.7 S37 05.4 
D 14 115 44.1 9 14.7 50.4 48 43.0 54.6 294 12.1 48.4 291 53.4 00.5 Sirius 258 55.6 516 41.5 
A 15 130 46.6 24 13.9 .. 50.2 63 43.6 .. 54.9 309 14.4 .. 48.3 306 55.8 . . 00.5 Spica 158 56.9 S11 03.8 y 

16 145 49.0 39 13.0 49.9 78 44.2 55.2 324 16.7 48.3 321 58.3 00.4 Suhail 223 10.7 543 21.6 
17 160 51.5 54 12.1 49.6 93 44.8 55.5 339 19.0 48.2 337 00.7 00.4 

18 175 53.9 69 11.3 N23 49.3 108 45.4 N21 55.8 354 21.4 N O 48.1 352 03.l N 1 00.4 Vega 80 55.1 Nle 46.0 
19 190 56.4 84 10.4 49.0 123 46.0 56.1 9 23.7 48.0 7 85.5 00.3 Zuben'ubi 137 32.2 515 57.9 
20 205 58.9 99 09.6 48.8 138 46.6 56.4 24 26.0 48.0 22 07.9 00.3 S.H.A. Mer. Pou. 
21 221 01.3 114 08.7 .. 48.5 153 47.2 . . 56.7 39 28.4 .. 47.9 37 10.4 .. 00.3 . , h m 

22 236 03.8 129 07.9 48.2 H,8 47.8 57.0 54 30.7 47.8 52 12.8 00.3 Venus 255 37.1 13 22 
23 251 06.3 144 07.0 47.9 183 48.4 57.3 69 33.0 47.8 67 15.2 00.2 Mars 294 09.9 10 46 

h m Jupiter 178 32.9 18 26 
Mt>r, PO)-S. 6 22.3 I' -0.'1 d 0.2 V 0.6 d 0.3 V 2.3 d 0.1 V 2.4 d 0.0 Saturn 176 10.9 18 36 
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Twilight .. Moonrise 
SUN MOON lot. 

Civil. 
Sunrise 

15 16 17 18 Nout. 
G.M.T. 

d h h h h h h G.H.A. Dec. G.H.A. V Dec. H.P. . h m m m m m m m 

d h . ' . ' . ' ' . ' ' ' 
N 72 Cl Cl Cl 21 23 - - -1s: 179 55.9 N23 17.7 29 34.3 14.0 S14 20.l 8.0 54.l N 70 Cl Cl Cl 20 26 22 30 - -194 55.8 17.8 44 07.3 14.0 14 28.1 7.9 54.1 68 Cl CJ CJ 19 53 21 27 22 58 24 04 

02 209 55.7 18.0 58 40.3 13.8 14 36.0 7.8 54.1 66 Cl Cl CJ 19 29 20 53 22 09 23 09 
03 224 55.5 • • 18.1 73 13.l 13.9 14 43.8 7.8 54.l 64 Ill/ /Ill 01 32 19 10 20 28 21 38 22 36 
04 239 55.4 18.2 87 46.0 13.8 14 51.6 7.8 54.l 62 /Ill Ill/ 02 10 18 54 20 08 21 15 22 12 
05 254 55.3 18.3 102 18.8 13.8 14 59.4 7.6 54.1 60 Ill/ 00 52 02 36 18 42 19 52 20 57 21 53 

06 269 55.1 N23 18.4 116 51.6 l3.7 S15 07 .O 7.7 54.1 N 58 /Ill 01 41 02 56 18 31 19 38 20 41 21 37 
07 284 55.0 18.5 131 24.3 13.6 15 14.7 7.5 54.1 56 /Ill 02 11 03 13 18 21 19 27 20 28 21 23 
08 299 54.9 18.6 145 56.9 13.7 15 22.2 7.5 54.1 54 00 47 02 33 03 27 18 13 19 17 20 17 21 11 

M 09 314 54,7 .. 18.7 160 29.6 1).6 15 29.7 7.4 54.1 52 0113 02 51 03 39 18 05 19 08 20 07 21 01 
o 10 329 54.6 18.8 175 02.2 13.5 15 37.l 7.4 54.l so 02 00 03 06 03 50 17 58 19 00 19 58 20 52 
N 11 344 54.5 18.9 189 J4.7 13.5 15 44.5 7.3 54.l 45 02 .46 03 35 04 13 17 44 18 42 19 39 20 32 
D 12 359 54.3 N23 19.o 204 07.2 13.4 S15 51.8 7.2 54.l N 40 03 16 03 58 04 30 17 32 18 29 i9 24 20 16 
A 13 14 54.2 19.1 218 39.6 13.5 15 59.0 7.2 54.2 35 03 39 04 16 04 45 17 22 18 17 19 11 20 03 
y 14 29 54.1 19.2 233 12.l 13.3 16 06.2 7.0 54.2 30 03 58 04 31 04 58 17 1.3 18 06 18 59 19 51 

15 44 53.9 • · 19.3 247 44.4 1).3 16 l.3.2 7.1 54.2 20 04 27 04 56 05 20 16 58 17 49 18 40 19 31 
16 59 53.8 19.4 262 16.7 13.3 16 20.3 6.9 54.2 N 10 04 49 05 16 05 39 16 45 17 33 18 23 19 14 
17 74 53.7 19.5 276 49.0 13.2 16 27.2 6.9 54.2 0 05 08 05 34 05 57 16 32 17 19 18 08 18 58 

18 89 53.5 N23 19.6 291 21.2 13.2 S16 34.l 6.8 54.2 S 10 05 25 05 51 06 14 16 20 17 05 17 52 18 42 
19 104 53.4 19.7 305 53.4 13.l 16 40.9 6.8 54.2 20 05 41 06 09 06 33 .16 07 16 50 17 35 18 24 
20 119 53.3 19.8 320 25.5 13.l 16 47.7 6.6 54.2 30 05 58 06 28 06 54 15 52 16 32 17 16 18 05 
21 134 53.1 .. 19.9 334 57.6 U.l 16 54.3 6.6 54.2 35 06 06 06 38 07 06 15 44 16 22 17 05 17 53 
22 149 53.0 20.0 349 29.7 13.0 17 00.9 6.6 54.2 40 06 16 06 50 07 20 15 34 16 11 16 52 17 40 
23 164 52.9 20.1 4 01.7 12.9 17 07.5 6.4 54.2 45 06 26 07 03 07 37 15 22 15 57 16 37 17 24 

16: 179 52.8 N23 20.2 18 33.6 12.9 S17 13.9 6.4 54.2 s so 06 38 07 19 07 58 15 09 15 41 16 19 17 05 
194 52.6 20.3 33 05.5 12.9 17 20.3 6.3 54.2 52 06 43 07 27 08 08 15 02 15 33 16 10 16 56 

02 209 52.5 20.4 47 37.4 12.8 17 26.6 6.2 54.3 54 06 49 07 35 08 19 14 55 15 24 16 01 16 45 
03 224 52.4 • · 20.5 62 09.2 12.7 17 32.8 6.2 54.3 56 06 55 07 44 08 31 14 47 15 15 15 50 16 34 
04 239 52.2 20.6 76 40.9 12.7 17 39.0 6.0 54.3 58 07 02 07 54 08 46 14 39 15 04 15 37 16 20 

.OS 254 52.l 20.7 91 12.6 12.7 17 45.0 6.0 54.3 S 60 07 09 08 06 09 03 14 28 14 52 15 23 16 05 

06 269 52.0 N23 20.8 105 44.3 12.6 S17 51.0 6.0 54.3 Twilight Moonaet 07 284 51.8 20.8 120 15.9 12.6 17 57.0 5.11 54.3 lot. Sunut 
08 299 51.7 20.9 1.34 47.5 12.5 18 02.8 5.8 54.3 Civil Nout. 15 16 17 18 

T 09 314 51.6 • • 21.0 149 19.0 12.5 18 08.6 5.6 54.3 u 10 329 51.4 21.1 163 50.5 12.5 18 14.2 5.6 54.3 h h h h h h m 
E 

h ffl m m m "' m 

11 344 51.3 21.2 178 22.0 12.4 18 19.8 5.6 54.3 N 72 CJ Cl Cl {~ m - - -s 
D 12 359 51.2 N23 21.3 192 53.4 12.3 S18 25.4 5.4 54.3 N 70 CJ Cl Cl 01 01 00 49 00 24 -A 13 14 51.0 21.4 207 24.7 12.3 18 30.8 5.4 54.4 68 Cl Cl Cl 01 23 01 24 01 27 01 38 
y 14 29 50.9 21.5 221 56.b 12.3 18 36.2 5.2 54.4 66 CJ CJ Cl 01 41 01 49 02 02 02 27 

15 44 50.8 .. 21.5 236 27 .3 12.2 18 41.4 5.2 54.4 64 22 30 Ill/ Ill/ 01 55 02 08 02 27 02 58 
16 59 50.6 21.6 250 58.5 12.l 18 46.6 5.1 54.4 62 21 52 Ill/ Ill/ 02 07 02 24 02 47 03 21 
17 74 50.5 21.7 265 29.6 12.2 18 51.7 5.0 54.4 60 21 26 23 11 /Ill 02 17 02 37 03 04 03 40 
18 89 50.4 N23 21.8 280 00.8 12.0 S18 56.7 5.0 54.4 N 58 21 05 22 21 Ill/ 02 26 02 49 03 18 03 55 
19 104 50.2 21.9 294 31.8 12.l 19 01.7 4.8 54.4 56 20 49 21 51 /Ill 02 34 02 59 03 30 04 09 
20 119 50.1 21.9 309 02. 9 12.0 19 06.5 4.8 54.4 54 20 34 21 29 23 15 02 41 03 08 03 40 04 20 
21 1.34 50.0 .. 22.0 323 33.9 11.9 19 11.3 4.7 54.4 52 20 22 21 11 22 29 02 48 03 16 03 49 04 30 
22 149 49.8 22.1 338 04.8 11.9 19 16.0 4.5 54.5 so 20 11 20 56 22 01 02 53 03 23 03 58 .04 39 
23 164 49.7 22.2 352 35.7 11.9 19 20.5 4.5 54.5 45 19 49 20 26 21 16 03 06 03 38 04 15 04 59 11: 179 49.6 N23 22.3 7 06.6 11.1 S19 25.0 4.5 54.5 N 40 19 31 20 04 20 45 03 16 03 51 04 30 05 14 

194 49.4 22.3 21 37.4 11.7 19 29.5 4.3 54.5 35 19 16 19 45 20 22 03 25 04 01 04 42 05 27 
02 209 49.3 22.4 36 08.1 11.8 19 33.8 4.2 54.5 30 19 03 19 30 20 04 03 33 04 11 04 53 05 39 
03 224 49.2 • • 22.5 50 38.9 11.7 19 38.0 4.1 54.5 20 18 41 19 05 19 35 03 46 04 27 05 11 05 59 
04 239 49.0 22.6 65 09.6 11.6 19 42.l 4.1 54.5 N 10 18 22 18 45 19 12 03 58 04 41 05 27 06 16 
05 254 48.9 22.6 79 40.2 11.6 19 46.2 3.9 54.5 0 18 04 18 27 18 53 04 09 04 55 05 42 06 32 
06 269 48.8 N23 22.7 94 10.8 11.6 S19 50.l 3.9 54.6 S 10 17 47 18 10 18 36 04 20 05 08 05 57 06 48 

w 07 284 48.6 22.8 108 41.4 11.5 19 54.0 3.8 54.6 20 17 28 17 52 18 20 04 32 05 22 06 1.3 07 05 
E 08 299 48.5 22.9 123 11.9 11.5 19 57.8 J.7 54.6 30 17 07 17 34 18 03 04 45 05 39 06 32 07 25 

09 314 48.4 .. 22.9 137 42.4 11.4 20 01.5 J.5 54.6 35 16 55 17 23 17 55 04 53 05 48 06 43 07 36 
D 10 329 48.2 23.0 152 12.8 11.4 20 05.0 3.5 54.6 40 16 41 17 11 17 45 05 02 05 59 06 55 07 49 
N 11 344 48.1 23.1 166 43.2 11.J 20 08.5 3.4 54.6 45 16 24 16 58 17 35 05 1.3 06 12 07 10 08 05 
E 

12 359 48.0 N23 23.l s so s 181 13.5 11.4 S20 11.9 J.3 54.6 16 03 16 42 17 23 05 26 06 28 07 28 08 24 

D 13 14 47.8 23.2 195 43.9 11.3 20 15.2 U 54.6 52 15 53 16 34 17 18 05 -32 06 35 07 36 08 33 

A 14 29 47.7 23.3 210 14.2 11.2 20 18.4 3.1 54.7 54 15 42 16 26 17 12 05 38 06 43 07 46 0843 
y 15 44 47.5 • · 23.3 224 44.4 11.2 20 21.5 3.0 54.7 56 15 30 16 17 17 06 05 46 06 53 07 57 08 55 

16 59 47.4 23.4 239 14.6 11.2 20 24.5 3.0 54.7 58 15 15 16 07 16 59 05 54 07 03 08 09 09 08 
17 74 47.3 23.5 253 44.8 11.1 20 27.5 2.8 54.7 S 60 14 58 15 55 16 52 06 03 07 15 08 23 09 24 
18 89 47.1 N23 23.5 268 14.9 11.1 S20 30.3 2.7 54.7 SUN MOON 19 104 47.0 23.6 282 45.0 11.l 20 33.0 2.6 54.7 

. 20 119 46.9 23.7 297 15.1 11.0 20 35.6 2,5 54.7 Doy 
Eqn. of Time Mer • Mer. Posa. 

Ag• Phote 
21 134 46.7 .. 23.7 311 45.1 11.0 20 38.1 2.4 54.8 oo• 12• Pa11. Upper lower 
22 149 46.6 23.8 326 15.1 10.9 20 40.5 2.4 54.8 .. • .. • h "' h .. h m d 

23 164 46.5 23.8 340 45.0 11.0 20 42.9 2.2 54.8 15 00 16 00 22 12 00 22 43 10 20 13 
16 00 29 00 35 12 01 23 31 11 07 14 0 S.D. 15.8 d 0.1 S.D. 14.8 14.8 14.9 17 00 42 00 48 12 01 24 20 11 55 15 



122 JUNE 18, 19, 20 (THURS., FRI., SAT.) 

ARIES VENUS -3.3 MARS +1.7 JUPITER -1.6 SATURN +1.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.HA Dec. Name S.HA Dec. 
d h 0 . , . , . , . , . , . , . , . , . , . , 

18~ 266 08.7 159 06.1 N23 47.6 198 49.0 N21 57.6 84 35.3 N O 47.7 82 17.6 N 1 00.2 Acomor 315 37.2 540 22.7 
281 11.2 174 05.3 47.3 213 49.6 57.9 99 37.7 47.6 97 20.0 00.2 Achernar 335 45.2 S57 19.7 

02 296 13.7 189 04.4 47.0 228 50.l 58.2 114 40.0 47.6 112 22.4 00.l Acrux 173 36.5 563 00.0 
03 .311 16.l 204 03.6 .. 46.7 243 50.7 .. 58.5 129 42.3 .. 47.5 127 24.9 .. 00.1 Adhoro 255 32.1 s~ 56.9 
04 326 18.6 219 02.7 46.4 258 51.3 58.8 144 44.6 47.4 142 27.3 00.l Aldeboron 291 17.8 Nl6 28.2 
05 341 21.1 234 01.9 46.1 273 51.9 59.1 159 47.0 47.3 157 29.7 00.0 
06 356 23.5 249 01.0 N23 45.9 288 52.5 N21 59.4 174 49.3 N O 47.3 172 32.1 N l 00.0 Alioth 166 41.9 N56 04.0 
07 11 26.0 264 00.2 45.6 303 53.l 21 59.7 189 51.6 47.2 187 34.5 1 00.0 Alkaid 153 17.9 N49 24.7 

T 08 26 28.4 278 59.3 45.3 318 53.7 22 00.0 204 53.9 47.1 202 36.9 0 59.9 Al No'ir 28 14.1 547 02.9 
H 09 41 30.9 293 58.5 .. 45.0 333 54.3 .. 00.2 219 56.3 .. 47.1 217 39.4 .. 59.9 Alnilam 276 11.5 S l 12.9 
lJ 10 56 33.4 308 57.6 44.7 348 54.9 00.5 234 58.6 47.0 232 41.8 59.9 Alphard 218 20.3 S 8 34.7 
R 11 71 35.8 323 56.8 44.4 3 55.5 00.8 250 00.9 46.9 247 44.2 59.9 
s 12 86 38.3 338 55.9 N23 44.1 18 56.l N22 01.l 265 03.2 N O 46.8 262 46.6 N O 59.8 Alphecca 126 31.4 N26 46.8 
D 13 101 40.8 353 55.0 43.7 33 56.7 01.4 280 05.6 46.8 277 49.0 59.8 Alpheratz 358 08.8 N28 59.0 
A 14 116 43.2 8 54.2 43.4 48 57.3 01.7 295 07.9 46.7 292 51.4 59.8 Altair 62 31.7 N 8 49.l 
y 15 131 45.7 23 53.3 .. 43.1 63 57.9 .. 02.0 310 10.2 .. 46.6 307 53.9 .. 59.7 Ankoo 353 39.8 542 24.3 

16 146 48.2 38 52.5 42.8 78 58.5 02.3 325 12.5 46.6 322 56.3 59.7 Antares 112 55.9 S26 23.4 
17 161 50.6 53 51.6 42.5 93 59.l 02.6 340 14.9 46.5 337 58.7 59.7 
18 176 53.l 68 50.8 N23 42.2 108 59.7 N22 02.9 355 17 .2 N O 46.4 353 01.l N O 59.6 Arcturus 146 17.8 Nl9 16.9 
19 191 55.6 83 49.9 41.9 124 00.3 03.2 10 19.5 46.3 8 03.5 59.6 Atria 108 19.l 568 59.7 
20 206 58.0 98 49.l 41.6 139 00.9 03.4 25 21.8 46.3 23 05.9 59.6 Avior 234 28.5 S59 27.2 
21 222 00.5 113 48.2 .. 41.3 154 01.5 .. 03.7 40 24.1 .. 46.2 38 08.4 . . 59.5 Bellatrix 278 58.5 N 6 19.9 
22 237 02.9 128 47.4 41.0 169 02.1 04.0 55 26.5 46.l 53 16.8 59.5 Betelgeuse 271 28.l N 7 24.2 
23 252 05.4 143 46.5 40.6 184 02.7 04.3 70 28.8 46.0 68 13.2 59.5 

19 00 267 07.9 158 45.7 N23 40.3 199 03.3 N22 04.6 85 31.1 N O 46.0 83 15.6 N O 59.4 Canopus 264 07.5 S52 41.2 
01 282 10.3 173 44.9 40.0 214 03.8 04.9 100 33.4 45.9 98 18.0 59.4 Capello 281 11.0 N45 58.7 
02 297 12.8 188 44.0 39.7 229 04.4 05.2 115 35.7 45.8 113 20.4 59.4 Deneb 49 47.8 N45 12.7 
03 312 15.3 203 43.2 .. 39.4 244 05.0 .. 05.5 130 38.1 .. 45.8 128 22.8 . . 59.3 Denebola 182 58.5 Nl4 40.7 
04 327 17.7 218 42.3 39.0 259 05.6 05.7 ·145 40.4 45.7 '143 25.3 59.3 Oiphdo 349 20.4 S18 05.3 
05 342 20.2 233 41.5 38.7 274 06.2 06.0 160 42.7 45.6 158 27.7 59.3 
06 357 22.7 248 40.6 N23 38.4 289 06.8 N22 06.3 175 45.0 N O 45.5 173 39.l N O 59.2 Dubhe 194 21.7 N61 51.4 
07 12 25.1 263 39.8 38.1 304 07.4 06.6 190 47.3 45.5 188 32.5 59.2 Elnath 278 43.9 N28 35.4 
08 27 27.6 278 38.9 37.7 319 08.0 06.9 205 49.7 45.4 203 34.9 59.2 Eltanin 90 57.0 N51 29.5 

F 09 42 30.0 293 38.1 .. 37.4 334 08.6 .. 07.2 220 52.0 .. 45.3 218 37.3 .. 59.2 Enif 34 10.9 N 9 47.3 
R 10 57 32.5 308 37.2 37.1 349 09.2 07.5 235 54.3 45.2 233 39.7 59.1 Fomalhaut 15 50.8 S29 43.2 
I 11 72 35.0 323 36.4 36.8 4 09.8 07.7 250 56.6 45.2 248 42.1 59.1 
D 12 87 37.4 338 35.5 N23 36.4 19 10.4 N22 08.0 265 58.9 N O 45.1 263 44.6 N O 59.1 Gacrux 172 28.1 S57 00.7 
A 13 102 39.9 353 34.7 36.l 34 11.0 08.3 281 01.3 45.0 278 47.0 59.0 Gienah 176 17.4 S17 26.3 
Y 14 117 42.4 8 33.9 35.8 49 11.6 08.6 296 03.6 44.9 293 49.4 59.0 Hodor 149 22.2 S60 17.2 

15 132 44.8 23 33.0 .. 35.4 64 12.2 .. 08.9 311 05.9 .. 44.9 3&8 51.8 .. 59.0 Homol 328 28.5 N23 22.3 
16 147 47.3 38 32.2 35.l 79 12.8 09.2 326 08.2 44.8 323 54.2 '58.9 Kaus Aust. 84 15.8 S34 23.6 
17 162 49.8 53 31.3 34.8 94 13.4 09.4 341 10.5 44.7 338 56.6 58.9 
18 177 52.2 68 30.5 N23 34.4 109 14.0 N22 09.7 356 12.8 N O 44.6 353 59.8 N O 58.9 Kochab 137 18.2 N74 14.2 
19 192 54.7 83 29.6 34.l 124 14.6 10.0 11 15.2 44.6 9 01.4 58.8 Nlorkab 14 02.6 Nl5 06.2 
20 207 57.2 98 28.8 33.7 139 15.l 10.3 26 17.5 44.5 24 83.9 58.8 Menkar 314 40.9 N 4 00.9 
21 222 59.6 113 28.0 .. 33.4 154 15.7 .. 10.6 41 19.8 .. 44.4 39 16.3 .. 58.8 Menkent 148 36.2 S36 16.8 
22 238 02.l 128 27.1 33.0 169 16.3 10.8 56 22.l 44.3 54 08.7 58.7 Mloplocidus 221 45.4 S69 38.7 
23 253 04.5 143 26.3 32.7 184 16.9 11.l 71 24.4 44.3 69 11.l 58.7 

20~ 268 07.0 158 25.4 N23 32.4 199 17.5 N22 11.4 86 26.7 N O 44.2 84 13.5 II O 58.7 Mirfak 309 15.8 N49 47.5 
283 09.5 173 24.6 32.0 214 18.l 11.7 101 29.0 44.l 99 l!t.9 58.6 Nunki 76 28.2 S26 19.l 

02 298 11.9 188 23.7 31.7 229 18.7 12.0 116 31.4 44.0 114 18.3 58.6 Peacock 53 57.l S56 47.5 
03 313 14.4 203 22.9 .. 31.3 244 19.3 .. 12.2 131 33.7 .. 44.0 129 20.7 . . 58.6 Pollux 243 57.9 N28 04.3 
04 328 16.9 218 22.1 31.0 259 19.9 12.5 146 36.0 43.9 144 23.1 58.5 Procyon 245 25.6 N 5 16.4 
05 343 19.3 233 21.2 30.6 274 20.5 12.8 161 38.3 43.8 159 25.6 58.5 
06 358 21.8 248 20.4 N23 30.3 289 21.1 N22 13.1 176 40.6 N O 43.7 174 28.8 fl O 58.5 Rasolhegve 96 28.8 Nl2 34.5 
07 13 24.3 263 19.6 29.9 304 21.7 13.3 191 42.9 43.7 199 3().4 58.4 Regulus 208 09.6 Nl2 03.6 

s 08 28 26.7 278 18.7 29.5 319 22.3 13.6 206 45.2 43.6 284 32.8 58.4 Ri9el 281 35.9 S 8 13.4 
A 09 43 29.2 293 17.9 .. 29.2 334 22.9 .. 13.9 221 47.5 .. 43.5 219 35.2 . . 58.3 Rigil Kent. 140 24.7 S60 45.6 
T 10 58 31.7 308 17.0 28.8 349 23.5 14.2 236 49.9 43.4 234 37.6 58.3 Sabik 102 40.2 S15 42.l 
u 11 73 34.1 323 16.2 28.5 4 24.l 14.4 251 52.2 43.3 249 48.0 58.3 
R 12 88 36.6 338 15.4 N23 28.1 19 24.7 N22 14.7 266 54.5 N O 43.3 264 42.4 N O 58.2 Schedar 350 88.5 N56 25.8 
D 13 103 39.0 353 14.5 27.8 34 25.3 15.0 281 56.8 43.2 279 44.8 58.2 Shaula 96 54.6 S37 05.4 
A 14 118 41.5 8 13.7 27.4 49 25.9 15.3 296 59.l 43.l 294 47.2 58.2 Sirius 258 55.6 S16 41.5 
y 15 133 44.0 23 12.9 .. 27.0 64 26.4 .. 15.5 312 01.4 .. 43.0 389 49.6 . . 58.l Spica 158 56.9 S11 03.8 

16 148 46.4 38 12.0 26.7 79 27.0 15.8 327 03.7 43.0 324 52.l 58.1 Suhail 223 10.7 543 21.6 
17 163 48.9 53 11.2 26.3 ·94 27.6 16.l 342 06.0 42.9 339 54.5 58.1 
18 178 51.4 68 10.3 N23 25.9 109 28.2 N22 16.4 357 08.3 N O 42.8 354 56.9 N O 58.0 Vega 8G 55.1 N38 46.0 
19 193 53.8 83 !)9.5 25.6 124 28.8 16.6 12 10.7 42.7 9 59.3 58.0 Zuben'ulM 137 32.2 S15 57.9 
20 208 56.3 98 08.7 25.2 139 29.4 16.9 27 13.0 42.6 25 lill.7 58.0 S.N.A. Mer. Pon. 
21 223 58.8 113 07.8 .. 24.8 154 30.0 .. 17.2 42 15.3 .. 42.6 46 04.l . . 57.9 . . .. m 

22 239 01.2 128 07.0 24.5 169 30.6 17.4 57 17.6 42.5 55 06.5 57.9 Venus 251 37.8 13 26 
23 254 03.7 143 06.2 24.1 184 31.2 17.7 72 19.9 42.4 70 08.9 57.9 Mora 291 55.4 10 43 

h m Jupiter 178 23.2 18 15 
Mer. Poss. 6 10.5 V -0.8 d 0.3 V 0.6 d 0.3 V 2.3 d 0.l V 2.4 d 0.0 Saturn 176 07.7 18 24 



JUNE 18, 19, 20 (THURS., FRI., SAT.) 123 

Twilight Moonrise 
SUN MOON lot. 

Naut. Civil 
Sunrise 18 19 20 21 

G.M.T. 
d h h h h h G.HA. Dec. G.HA. V Dec. H.P. . h m h m m m m m m 

d h . , . , . , , . , 
' ' 

N 72 CJ CJ CJ - - - -18~ 179 46.3 N23 23.9 355 15.0 10.9 S20 45.1 2.1 54.8 N 70 CJ CJ CJ - - - 01 25 
194 46.2 24.0 9 44.9 10.8 20 47.2 2.0 54.8 68 CJ CJ CJ 24 04 00 04 00 30 00 38 

02 209 46.l 24.0 24 14.7 10.9 20 49.2 1.9 54.8 66 CJ CJ CJ 23 09 23 47 24 07 00 07 
03 224 45.9 .. 24.1 38 44.6 10.8 20 51.1 1.9 54.8 64 Ill/ Ill/ 01 31 22 36 23 17 23 44 24 02 
04 239 45.8 24.1 53 14.4 10.7 20 53.0 1.7 54.9 62 /Ill /Ill 02 09 22 12 22 55 23 26 23 48 
05 254 45.7 24.2 67 44.l 10.8 20 54.7 1.6 54.9 60 Ill/ 00 49 02 35 21 53 22 37 23 11 23 36 

06 269 45.5 N23 24.3 82 13.9 10.1 S20 56.3 1.5 54.9 N 58 Ill/ 01 40 02 56 21 37 22 22 22 58 23 26 
07 284 45.4 24.3 96 43.6 10.7 20 57.8 1.4 54.9 56 /Ill 02 10 03 13 21 23 22 09 22 47 23 17 

T 08 299 45.3 24.4 111 13.3 10.6 20 59.2 1.3 54.9 54 00 45 02 32 03 27 21 11 21 58 22 37 23 09 
H 09 314 45.1 .. 24.4 125 42.9 10.6 21 00.5 1.2 54.9 52 01 32 02 50 03 39 21 01 21 48 22 28 23 02 
u 10 329 45.0 24.5 140 12.5 10.6 21 01.7 1.1 55.0 so 02 00 03 06 03 50 20 52 21 39 22 20 22 55 
R 11 344 44.9 24.5 154 42.1 10.6 21 02.8 1.0 55.0 45 02 46 03 35 04 13 20 32 21 20 22 03 22 41 
s 12 359 44.7 N23 24.6 169 11.7 10.6 S21 03.8 0.8 55.0 N 40 03 16 03 58 04 31 20 16 21 05 21 50 22 30 
D 13 14 44.6 24.6 183 41.3 10.5 21 04.6 0.8 55.0 35 03 39 04 16 04 46 20 03 20 52 21 38 22 20 
A 14 29 44.5 24.7 198 10.8 10.5 21 05.4 0.7 55.0 30 03 58 04 31 04 59 19 51 20 41 21 28 22 11 
y 15 44 44.3 .. 24.7 212 40.3 10.5 21 06.l 0.6 55.0 20 04 27 04 56 05 21 19 31 20 21 21 10 21 56 

16 59 44.2 24.8 227 09.8 10.4 21 06.7 0.4 55.1 N 10 04 50 05 17 05 40 19 14 20 05 20 54 21 43 
17 74 44.l 24.8 241 39.2 10.5 21 07.l 0.4 55.l 0 05 09 05 35 05 58 18 58 19 49 20 40 21 31 

18 89 43.9 N23 24.9 256 08.7 10.4 S21 07.5 0.2 55.l S 10 05 26 05 52 06 15 18 42 19 33 20 25 21 18 
19 104 43.8 24.9 270 38.l 10.4 21 07.7 0.2 55.l 20 05 42 06 10 06 34 18 24 19 16 20 10 21 05 
20 119 43.6 25.0 285 07 .5 10.3 21 07.9 o.o 55.l 30 05 59 06 28 06 55 18 05 18 57 19 52 20 50 
21 134 43.5 .. 25.0 299 36.8 10.4 21 07.9 0.1 55.l 35 06 07 06 39 07 07 17 53 18 45 19 42 20 41 
22 149 43.4 25.0 314 06.2 10.3 21 07.8 0.2 55.2 40 06 17 06 51 07 21 17 40 18 32 19 30 20 31 
23 164 43.2 25.1 328 35.5 10.4 21 07.6 0.3 55.2 45 06 27 07 04 07 38 17 24 18 17 19 16 20 19 

19: 179 43.1 N23 25.1 343 04.9 10.3 S21 07.3 0.3 55.2 s so 06 39 07 20 07 59 17 05 17 58 18 59 20 05 
194 43.0 25.2 357 34.2 10.2 21 07.0 0.6 55.2 52 06 44 07 28 08 09 16 56 17-49 18 51 19 58 

02 209 42.8 25.2 12 03.4 10.3 21 06.4 0.6 55.2 54 06 50 07 36 08 20 16 45 17 39 18 41 19 50 
03 224 42.7 .. 25.3 26 32.7 10.3 21 05.8 0.7 55.2 56 06 56 07 45 08 33 16 34 17 28 18 31 19 42 
04 239 42.6 25.3 41 02.0 10.2 21 05.1 0.8 55.3 58 07 03 07 56 08 47 16 20 17 15 18 20 19 32 
05 254 42.4 25.3 55 31.2 10.3 21 04.3 0.9 55.3 S 60 07 10 08 07 09 05 16 05 17 00 18 06 19 22 

06 269 42.3 N23 25.4 10 oo.s 10.2 s21 o3.4 1.1 55.3 Twilight Moonset 
07 284 42.2 25.4 84 29.7 10.2 21 02.3 1.1 55.3 Lat. Sunset 
08 299 42.0 25.5 98 58.9 10.2 21 01.2 1.3 55.3 Civil Naut. 18 19 20 21 

F 09 314 41.9 .. 25.5 113 28.1 10.2 20 59.9 1.4 55.3 
R 10 329 41.8 25.5 127 57.3 10.1 20 58.5 1.4 55.4 . h m h m h m h m h .. h m h m 

I 11 344 41.6 25.6 142 26.4 10.2 20 57.1 1.6 55.4 N 72 CJ CJ D - - - -D 12 359 41.5 N23 25.6 156 55.6 10.2 s20 55.5 1.7 55.4 N 70 CJ CJ D - - - 04 29 
A 13 14 41.4 25.6 171 24.8 10.l 20 53.8 1.8 55.4 68 CJ D D 01 38 02 17 03 37 05 15 
y 14 29 41.2 25.7 185 53.9 10.2 20 52.0 1.9 55.4 66 CJ Cl D 02 27 03 12 04 20 05 45 

15 44 41.1 .. 25.7 200 23.l 10.l 20 50.l 2.0 55.5 64 22 32 Ill/ Ill/ 02 58 03 45 04 49 06 08 
16 59 40.9 25.7 214 52.2 10.1 20 48.1 2.2 55.5 62 21 54 Ill/ Ill/ 03 21 04 09 05 11 06 26 
17 74 40.8 25.8 229 21.3 10.2 20 45.9 2.2 55.5 60 21 27 23 14 Ill/ 03 40 04 28 05 29 06 40 
18 89 40.7 N23 25.8 243 50.5 10.l S20 43.7 2.3 55.5 N 58 21 07 22 23 Ill/ 03 55 04 44 05 44 06 53 
19 104 40.5 25.8 258 19.6 10.1 20 41.4 2.5 55.5 56 20 50 21 53 Ill/ 04 09 04 58 05 56 07 04 
20 119 40.4 25.8 272 48. 7 10.l 20 38.9 2.5 55.5 54 20 36 21 30 23 18 04 20 05 09 06 07 07 13 
21 134 40.3 .. 25.9 287 17 .8 10.l 20 36.4 2.7 55.6 52 20 23 21 12 22 31 04 30 05 20 06 17 07 22 
22 149 40.l 25.9 301 46.9 10.2 20 33.7 2.8 55.6 50 20 12 20 57 22 03 04 39 05 29 06 26 07 29 
23 164 40.0 25.9 316 16.1 10.l 20 30.9 2.9 55.6 45 19 50 20 27 21 17 04 59 05 48 06 44 07 45 

20: 179 39.9 N23 25.9 330 45.2 10.1 s20 28.0 2.9 55.6 N 40 19 32 20 05 20 46 05 14 06 04 06 59 07 59 
194 39.7 26.0 345 14.3 10.l 20 25.l 3.1 55.6 35 19 17 19 46 20 23 05 27 06 17 07 12 08 10 

02 209 39.6 26.0 359 43.4 10.1 20 22.0 3.2 55.7 30 19 04 19 31 20 04 05 39 06 29 07 23 08 20 
03 224 39.5 .. 26.0 14 12.5 10.l 20 18.8 3.4 55.7 20 18 42 19 06 19 35 05 59 06 49 07 42 08 36 
04 239 39.3 26.0 28 41.6 10.2 20 15.4 3.4 55.7 N 10 18 23 18 46 19 13 06 16 07 06 07 58 08 51 
05 254 39.2 26.1 43 10.8 10.1 20 12.0 3.5 55.7 0 18 05 18 27 18 54 06 32 07 22 08 13 09 04 
06 269 39.l N23 26.l 57 39.9 10.l S20 08.5 3.6 55.7 S 10 17 47 18 10 18 37 06 48 07 38 08 29 09 18 
07 284 38.9 26.1 72 09.0 10.2 20 04.9 3.8 55.8 20 17 29 17 53 18 20 07 05 07 56 08 45 09 32 

s 08 299 38.8 26.1 86 38.2 10.l 20 01.1 3.8 55.8 30 17 08 17 34 18 04 07 25 08 15 09 03 09 49 
A 09 314 38.6 .. 26.1 101 07.3 10.l 19 57.3 4.0 55.8 35 16 55 17 23 17 55 07 36 08 27 09 14 09 58 
T 10 329 38.5 26.2 115 36.4 10.2 19 53.3 4.0 55.8 40 16 41 17 12 17 46 07 49 08 40 09 27 10 09 
u 11 344 38.4 26.2 130 05.6 10.2 19 49.3 4.2 55.8 45 16 24 16 58 17 35 08 05 08 56 09 41 10 21 
R 12 359 38.2 N23 26.2 144 34.8 10.l Sl 9 45.1 4.2 55.9 s so 16 03 16 42 17 24 08 24 09 15 09 59 10 37 
D 13 14 38.l 26.2 159 03.9 10.2 19 40.9 4.4 55.9 52 15 54 16 35 17 18 08 33 09 24 10 07 10 44 
A 14 29 38.0 26.2 173 33.l 10.2 19 36.5 4.5 55.9 54 15 42 16 26 17 13 08 43 09 34 10 17 10 52 
y 15 44 37.8 .. 26.2 188 02.3 10.2 19 32.0 4.6 55.9 56 15 30 16 17 17 06 08 55 09 45 10 27 11 01 

16 59 37.7 26.3 202 31.5 10.2 19 27.4 4.6 55.9 58 15 15 16 07 17 00 09 08 09 58 10 39 11 11 
17 74 37.6 26.3 217 00.7 10.2 19 22.8 4.8 56.0 S 60 14 57 15 55 16 52 09 24 10 14 10 5.3 11 27 
18 89 37.4 N2.3 26.3 231 29.9 10.2 S19 18.0 4.9 56.0 SUN MOON 
19 104 37.3 26.3 245 59.1 10.2 19 13.1 5.0 56.0 
20 119 37.2 26.3 260 28.3 10.3 19 08.1 5.1 56.0 Doy 

Eqn. of Time Mer. Mer. PoH. 
Ag• Phaae 

21 134 37.0 .. 26.3 274 57.6 10.2 19 03.0 5.2 56.0 oo· 12• Poaa. Upper lower 
22 149 36.9 26.3 289 26.8 10.3 18 57.8 5.) 56.1 m . m I h .. • .. h .. d 
23 164 36.7 26.3 303 56.l 10.3 18 52.5 5.4 56.1 18 00 54 01 01 12 01 00 20 12 45 16 

19 01 07 01 14 12 01 01 10 13 36 17 0 s.o. 15.8 d 0.0 s.o. 15.0 15.1 15.2 20 01 20 01 27 12 01 02 01 14 27 18 



124 JUNE 21, 22, 23 (SUN., MON., TUES.) 

ARIES VENUS -3.3 MARS +1.7 JUPITER -1.6 SATURN +1.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. O.c. Nome S.H.A. Dec. 
d h . ' 0 ' 0 ' 0 ' . ' 0 ' 0 ' 0 ' . ' . ' . ' 21: 269 06.1 158 05.3 N23 23.7 199 31.8 N22 18.0 87 22.2 N 0 42.3 85 11.3 N 0 57.8 Acamar 315 37.2 540 22.7 

284 08.6 173 04.5 23.3 214 32.4 18.3 102 24.5 42.3 100 13.7 57.8 Achernar 335 45.1 S57 19.7 
02 299 11.1 188 03.7 23.0 229 33.0 18.5 117 26.8 42.2 115 16.1 57.8 Acrux 173 36.6 563 00.0 
03 314 13.5 203 02.8 .. 22.6 244 33.6 .. 18.8 132 29.1 .. 42.l 130 18.5 .. 57.7 Adhara 255 32.1 S28 56.9 
04 329 16.0 218 02.0 22.2 259 34.2 19.1 147 31.4 42.0 145 20.9 57.7 Aldebaran 291 17.7 Nl6 28.2 
05 344 18.5 233 01.2 21.8 274 34.8 19.3 162 33.7 41.9 160 23.3 57.7 
06 359 20.9 248 00.4 N23 21.4 289 35.4 N22 19.6 177 36.0 N o 41.9 175 25.8 N 0 57.6 Alioth 166 41.9 N56 04.0 
07 14 23.4 262 59.5 21.1 304 35.9 19.9 192 38.3 41.8 190 28.2 57.6 Alkaid 153 17.9 N49 24.7 
08 29 25.9 277 58.7 20.7 319 36.5 20.l 207 40.7 41.7 205 30.6 57.5 Al Na'ir 28 14.1 547 02.9 

s 09 44 28.3 292 57.9 .. 20.3 334 37.1 .. 20.4 222 43.0 . . 41.6 220 33.0 .. 57.5 Alnilam 276 11.5 S 1 12.9 
u 10 59 30.8 307 57.0 19.9 349 37.7 20.7 237 45.3 41.5 235 35.4 57.5 Alphard 218 20.3 S 8 34.7 
N 11 74 33.3 322 56.2 19.5 4 38.3 20.9 252 47.6 41.5 250 37.8 57.4 
D 12 89 35.7 337 55.4 N23 19.l 19 38.9 N22 21.2 267 49.9 N 0 41.4 265 40.2 N 0 57.4 Alphecca 126 31.4 N26 46.8 
A 13 104 38.2 352 54.5 18.7 34 39.5 21.5 282 52.2 41.3 280 42.6 57.4 Alpheratz 358 08.8 N28 59.0 
y 14 119 40.6 7 53.7 18.3 49 40.1 21.7 297 54.5 41.2 295 45.0 57.3 Altair 62 31.7 N 8 49.l 

15 134 43.1 22 52.9 .. 17.9 64 40.7 .. 22.0 312 56.8 . . 41.1 310 47.4 .. 57.3 Ankaa 353 39.8 542 24.3 
16 149 45.6 37 52.1 17.6 79 41.3 22.3 327 59.1 41.1 325 49.8 57.3 Antares 112 55.9 S26 23.5 
17 164 48.0 52 51.2 17.2 94 41.9 22.5 343 01.4 41.0 340 52.2 57.2 
18 179 50.5 67 50.4 N23 16.8 109 42.5 N22 22.8 358 03.7 N 0 40.9 355 54.6 N o 57 .2 Arcturus 146 17.8 Nl9 16.9 
19 194 53.0 82 49.6 16.4 124 43.1 23.1 13 06.0 40.8 10 57.0 57.2 Atria 108 19.1 568 59.7 
20 209 55.4 97 48.8 16.0 139 43.7 23.3 28 08.3 40.7 25 59.4 57.1 Avior 234 28.5 S59 27.2 
21 224 57.9 112 47.9 .. 15.6 154 44.3 .. 23.6 43 10.6 .. 40.7 41 01.8 . . 57.l Bellatrix 278 58.5 N 6 19.9 
22 240 00.4 127 47.1 15.2 169 44.9 23.8 58 12.9 40.6 56 04.2 57.0 Betelgeuse 271 28.1 N 7 24.2 
23 255 02.8 142 46.3 14.8 184 45.4 24.1 73 15.2 40.5 71 06.6 57.0 

2200 270 05.3 157 45.5 N23 14.4 199 46.0 N22 24.4 88 17.5 N 0 40.4 86 09.0 N 0 57.0 Canopus 264 07.5 S52 41.2 
01 285 07.8 172 44.6 14.0 214 46.6 24.6 103 19.8 40.3 101 11.4 56.9 Capella 281 11.0 N45 58.7 
02 300 10.2 187 43.8 13.6 229 47.2 24.9 118 22.1 40.3 116 13.8 56.9 Deneb 49 47.7 N45 12.7 
03 315 12.7 202 43.0 .. 13.2 244 47.8 .. 25.1 133 24.4 .. 40.2 131 16.2 . . 56.9 Denebola 182 58.6 Nl4 40.7 
04 330 15.1 217 42.2 12.7 259 48.4 25.4 148 26.7 40.1 146 18.6 56.8 Diphda 349 20.4 S18 05.3 
05 345 17.6 232 41.3 12.3 274 49.0 25.7 163 29.0 40.0 161 21.0 56.8 
06 0 20.l 247 40.5 N23 11.9 289 49.6 N22 25.9 178 31.3 N 0 39.9 176 23.4 N 0 56.7 Dubhe 194 21.7 N61 51.4 
07 15 22.5 262 39.7 11.5 304 50.2 26.2 193 33.6 39.9 191 25.9 56.7 Elnath 278 43.9 N28 35.4 
08 30 25.0 277 38.9 11.1 319 50.8 26.4 208 35.9 39.8 206 28.3 56.7 Eltanin 90 56.9 N51 29.5 

M 09 45 27.5 292 38.l .. 10.7 334 51.4 .. 26.7 223 38.2 .. 39.7 221 30.7 .. 56.6 Enif 34 10.9 N 9 47.3 
o 10 60 29.9 307 37.2 10.3 349 52.0 27.0 238 40.5 39.6 236 33.1 56.6 Fomalhaut 15 50.7 S29 43.1 
N 11 75 32.4 322 36.4 09.9 4 52.6 27.2 253 42.8 39.5 251 35.5 56.6 
D 12 90 34.9 337 35.6 N23 09.4 19 53.2 N22 27.5 268 45.1 N 0 39.4 266 37.9 N 0 56.5 Gacrux 172 28.1 S57 00.7 
A 13 105 37.3 352 34.8 09.0 34 53.8 27.7 283 47.4 39.4 281 40.3 56.5 Gienah 176 17.4 S17 26.3 
Y 14 120 39.8 7 34.0 08.6 49 54.3 28.0 298 49.7 39.3 296 42.7 56.4 Hadar 149 22.3 560 17.2 

15 135 42.2 22 33.1 .. 08.2 64 54.9 .. 28.2 313 52.0 .. 39.2 311 45.1 .. 56.4 Hamal 328 28.5 N23 22.3 
16 150 44.7 37 32.3 07.8 79 55.5 28.5 328 54.3 39.l 326 47.5 56.4 Kaus Aust. 84 15.8 S34 23.6 
17 165 47.2 52 31.5 07.3 94 56.1 28.7 343 56.6 39.0 341 49.9 56.3 
18 180 49.6 67 30.7 N23 06.9 109 56.7 N22 29.0 358 58.9 N 0 38.9 356 52.3 N 0 56.3 Kochab 137 18.2 N74 14.2 
19 195 52.1 82 29.9 06.5 124 57.3 29.3 14 01.2 38.9 11 54.7 56.3 Markab 14 02.6 Nl5 06.2 
20 210 54.6 97 29.l 06.1 139 57.9 29.5 29 03.5 38.8 26 57.1 56.2 Menkar 314 40.8 N 4 00.9 
21 225 57.0 112 28.2 .. 05.6 154 58.5 .. 29.8 44 05.8 .. 38.7 41 59.5 . . 56.2 Menkent 148 36.2 S36 16.8 
22 240 59.5 127 27.4 05.2 169 59.1 30.0 59 08.1 38.6 57 01.9 56.1 Miaplacidus 221 45.5 569 38.7 
23 256 02.0 142 26.6 04.8 184 59.7 30.3 74 10.4 38.5 72 04.3 56.l 23: 271 04.4 157 25.8 N23 04.4 200 00.3 N22 30.5 89 12.7 N 0 38.4 87 06.7 N 0 56.l Mirfak 309 15.8 N49 47.5 

286 06.9 172 25.0 03.9 215 00.9 30.8 104 15.0 38.4 102 09.1 56.0 Nunki 76 28.2 S26 19.1 
02 301 09.4 187 24.2 03.5 230 01.5 31.0 119 17.3 38.3 117 11.5 56.0 Peacock 53 57.1 S56 47.6 
03 316 11.8 202 23.3 .. 03.1 245 02.1 .. 31.3 134 19.6 . . 38.2 132 13.9 .. 56.0 Pollux 243 57.9 N28 04.3 
04 331 14.3 217 22.5 02.6 260 02.6 31.5 149 21.9 38.1 147 16.3 55.9 Procyon 245 25.6 N 5 16.4 
05 346 16.7 232 21.7 02.2 275 03.2 31.8 164 24.2 38.0 162 18.7 55.9 
06 1 19.2 247 20.9 N23 01.8 290 03.8 N22 32.0 179 26.5 N 0 37.9 177 21.1 N 0 55.8 Rasalhague 96 28.8 Nl2 34.5 
07 16 21.7 262 20.1 01.3 305 04.4 32.3 194 28.8 37.9 192 23.5 55.8 Regulus 208 09.6 Nl2 03.6 

T 
08 31 24.1 277 19.3 00.9 320 05.0 32.5 209 31.1 37.8 207 25.9 55.8 Rigel 281 35.9 S 8 13.4 
09 46 26.6 292 18.5 .. 00.4 335 05.6 .. 32.8 224 33.4 .. 37.7 222 28.3 .. 55.7 Rlgil Kent. 140 24.7 560 45.6 u 10 61 29.1 307 17.7 23 00.0 350 06.2 33.0 239 35.7 37.6 237 30.7 55.7 Sabik 102 40.2 S15 42.l 

E 11 76 31.5 322 16.8 22 59.6 5 06.8 33.3 254 37.9 37.5 252 33.0 55.6 s 
12 91 34.0 337 16.0 N22 59.l 20 07.4 N22 33.5 269 40.2 N 0 37.4 267 35.4 N 0 55.6 Schedar 350 08.5 N56 25.8 D 

A 13 106 36.5 352 15.2 58.7 35 08.0 33.8 284 42.5 37.4 282 37.8 55.6 Shaula 96 54.6 S37 05.4 
y 14 121 38.9 7 14.4 58.2 50 08.6 34.0 299 44.8 37.3 297 40.2 55.5 Sirius 258 55.6 S16 41.5 

15 136 41.4 22 13.6 .. 57.8 65 09.2 .. 34.3 314 47.1 .. 37.2 312 42.6 . . 55.5 Spica 158 56.9 S11 03.8 
16 151 43.9 37 12.8 57.3 80 09.8 34.5 329 49.4 37.1 327 45.0 55.4 Suhail 223 10.7 543 21.6 
17 166 46.3 52 12.0 56.9 95 10.3 34.8 344 51.7 37.0 342 47.4 55.4 

18 181 48.8 67 11.2 N22 56.4 110 10.9 N22 35.0 359 54.0 N 0 36.9 357 49.8 N 0 55.4 Vega 80 55.1 N38 46.0 
19 196 51.2 82 10.4 56.0 125 11.5 35.3 14 56.3 36.8 12 52.2 55.3 Zuben'ubi 137 32.2 S15 57.9 
20 211 53.7 97 09.6 55.5 140 12.l 35.5 29 58.6 36.8 27 54.6 55.3 S.HA Mer. PoH. 
21 226 56.2 112 08.8 .. 55.l 155 12.7 .. 35.7 45 00.9 .. 36.7 42 57.0 .. 55.2 . . • m 

22 241 58.6 127 08.0 54.6 !70 13.3 36.0 60 03.2 36.6 57 59.4 55.2 Venus 247 40.2 13 30 
23 257 01.1 142 07.2 54.1 185 13.9 36.2 75 05.5 36.5 73 01.8 55.2 Mars 289 40.8 10 41 

h ., Jupiter 178 12.2 18 04 
\le• ross, 5 58.7 t• -0.8 d 0.-t V 0.6 d 0.3 V 2.3 d 0.1 V 2.4 d 0.0 Saturn 176 03.7 18 12 



JUNE 21, 22, 23 (SUN., MON., TUES.) 125 

Twilight Moonrise 
SUN MOON Lot. 

Civil 
Sunrise 

21 22 23 24 Nout. 
G.M.T. 

d h h h m h m h m h m h m G.HA. Dec. G.HA. V Dec. H.P. m m 

d h , . , . , , 
' 

N 72 D D D 11111111 01 47 01 19 01 01 . ' . 
2.1: 179 36.6 N23 26.4 318 25.4 10.3 S18 47 .1 5.5 56.1 N 70 CJ D Cl 01 25 01 08 00 57 00 49 

194 36.5 26.4 332 54,7 10.3 18 41.6 5.6 56.l 68 D CJ D 00 38 00 40 00 40 00 39 
02 209 36.3 26.4 347 24.0 10.3 18 36.0 5.7 56.2 66 CJ D D 00 07 00 19 00 26 00 30 
03 224 36.2 .. 26.4 l 53.3 10.3 18 30.3 5.8 56.2 64 /Ill Ill/ 01 31 24 02 00 02 00 14 00 23 
04 239 36.1 26.4 16 22.6 10.4 18 24.5 5.9 56.2 62 Ill/ /Ill 02 09 23 48 24 04 00 04 00 17 
05 254 35.9 26.4 30 52.0 10.3 18 18.6 6.0 56.2 60 /Ill 00 49 02 36 23 36 23 56 24 12 00 12 

06 269 35.8 N23 26.4 45 21.3 10.4 S18 12.6 6.1 56.2 N 58 Ill/ 01 40 02 56 23 26 23 48 24 07 00 07 
07 284 35.7 26.4 59 50.7 10.4 18 06.5 6.2 56.3 56 Ill/ 02 10 03 13 23 17 23 42 24 03 00 03 
08 299 35.5 26.4 74 20.l 10.4 18 00.3 6.3 56.3 54 00 45 02 33 03 27 23 09 23 36 23 59 24 20 

s 09 314 35.4 .. 26.4 88 49.5 10.4 17 54.0 6.4 56.3 52 01 32 02 51 03 40 23 02 23 30 23 56 24 19 
u 10 329 35.3 26.4 103 18.9 10.5 17 47.6 6.5 56.3 50 02 00 03 06 03 51 22 55 23 25 23 52 24 18 
N 11 344 35.l 26.4 117 48.4 10.4 17 41.l 6.6 56.4 45 02 46 03 36 04 13 22 41 23 15 23 46 24 15 

D 12 359 35.0 N23 26.4 132 17 .8 10.5 Sl 7 34.5 6.7 56.4 N 40 03 17 03 58 04 31 22 30 23 06 23 40 24 12 
A 13 14 34.8 26.4 146 47.3 10.5 17 27.8 6.8 56.4 35 03 40 04 17 04 46 22 20 22 59 23 35 24 10 
y 14 29 34.7 26.4 161 16.8 10.5 17 21.0 6.9 56.4 30 03 59 04 32 04 59 22 11 22 52 23 31 24 OS-

15 44 34.6 .. 26.4 175 46.3 10.5 17 14.1 6.9 56.4 20 04 28 04 57 05 22 21 56 22 40 23 23 24 05 
16 59 34.4 26.4 190 15.8 10.6 17 07.2 7.1 56.5 N 10 04 50 05 18 05 41 21 43 22 30 23 16 24 02 
17 74 34.3 26.4 204 45.4 10.5 17 00.1 7.1 56.5 0 05 09 05 36 05 58 21 31 22 21 23 10 23 59 

18 89 34.2 N23 26.4 219 14.9 10.6 S16 53.0 7.3 56.5 S 10 05 26 05 53 06 16 21 18 22 11 23 04 23 56 
19 104 34.0 26.4 233 44.5 10.6 16 45.7 7.3 56.5 20 05 43 06 10 06 34 21 05 22 01 22 57 23 53 
20 119 33.9 26.4 248 14.l 10.6 16 38.4 7.5 56.6 30 OS 59 06 29 06 55 20 so 21 49 22 49 23 so 
21 134 33.8 .. 26.4 262 43.7 10.6 16 30.9 7.5 56.6 35 06 08 06 40 07 08 20 41 21 42 22 45 23 48 
22 149 33.6 26:4 277 13.3 10.7 16 23.4 7.6 56.6 40 06 17 06 52 07 22 20 31 21 34 22 40 23 46 
23 164 33.5 26.4 291 43.0 10.7 16 15.8 7.7 56.6 45 06 28 07 05 07 39 20 19 21 25 22 34 23 44 

22: 179 33.4 N23 26.3 306 12.7 10.1 S16 08.1 7.8 56.7 S 50 06 40 07 21 08 00 20 05 21 14 22 27 23 41 
194 33.2 26.3 320 42.4 10.7 16 00.3 7.9 56.7 52 06 45 07 29 08 10 19 58 21 09 22 23 23 39 

02 209 33.l 26.3 335 12.1 10.7 15 52.4 7.9 56.7 54 06 51 07 37 08 21 19 so 21 04 22 20 23 38 
03 224 33.0 • • 26.3 ~49. 41.8 10.7 15 44.5 8.1 56.7 56 06 57 07 46 08 33 19 42 20 57 22 16 23 36 
04 239 32.8 26.3 4 11.5 10.8 15 36.4 8.1 56.7 58 07 04 07 56 08 48 19 32 20 so 22 11 23 34 
OS 254 32.7 26.3 18 41.3 10.7 15 28.3 8.3 56.8 S 60 07 11 08 08 09 06 19 22 20 42 22 06 23 32 

06 269 32.S N23 26.3 33 11.0 10.8 S15 20.0 8.3 56.8 Twilight Moonset 
07 284 32.4 26.3 47 40.8 10.8 15 11.7 8.4 56.8 Lot. Sunset 
08 299 32.3 26.2 62 10.6 10.9 15 03.3 8.4 56.8 Civil Naut. 21 22 23 24 

M 09 314 32.l .. 26.2 76 40.S 10.8 14 54.9 8.6 56.9 
o 10 329 32.0 26.2 91 10.3 10.9 14 46.3 8.7 56.9 . h m h m h "' h m h .. h m h m 

N 11 344 31.9 26.2 105 40.2 10.9 14 37.6 8.7 56.9 N 72 Cl D CJ 11111111 OS 53 08 06 10 07 
D 12 359 31.7 N23 26.2 120 10.1 10.9 514 28.9 8.8 56.9 N 70 Cl Cl CJ 04 29 06 32 08 26 10 17 
A 13 14 31.6 26.2 134 40.0 10.9 14 20.l 8.9 57.0 68 Cl Cl D 05 15 06 58 08 42 10 25 
y 14 29 31.5 26.1 149 09.9 10.9 14 11.2 9.0 57.0 66 Cl CJ Cl OS 45 07 18 08 55 10 32 

15 44 31.3 .. 26.1 163 39.8 11.0 14 02.2 9.0 57.0 64 22 33 Ill/ /Ill 06 08 07 35 09 OS 10 38 
16 59 31.2 26.l 178 09.8 10.9 13 53.2 9.2 57.0 62 21 54 /Ill /Ill 06 26 07 48 09 14 10 42 
17 74 31.1 26.1 192 39.7 11.0 13 44.0 9.2 57.1 60 21 28 23 14 /Ill 06 40 07 59 09 22 10 47 

18 89 30.9 N23 26.l 207 09.7 11.0 513 34.8 9.3 57.1 N 58 21 07 22 23 Ill/ 06 53 08 09 09 28 10 so 
19 104 30.8 26.0 221 39.7 11.0 13 25.S 9.3 57.l 56 20 51 21 53 Ill/ 07 04 08 17 09 34 10 54 
20 119 30.7 26.0 236 09.7 11.l 13 16.2 9.5 57.l 54 20 36 21 31 23 18 07 13 08 25 09 39 10 57 
21 134 30.5 .. 26.0 250 39.8 11.0 13 06.7 9.5 57.2 52 20 24 21 13 22 31 07 22 08 31 09 44 10 59 
22 149 30.4 26.0 265 09.8 11.l 12 57.2 9.6 57.2 so 20 13 20 58 22 03 07 29 08 37 09 48 11 02 
23 164 30.3 25.9 279 39.9. 11.0 12 47.6 9.6 57.2 45 19 so 20 28 21 18 07 45 08 so 09 58 11 07 

2~~ 179 30.1 N23 25.9 294 09.9 11.l 512 38.0 9.8 57.2 N 40 19 32 20 OS 20 47 07 59 09 01 10 OS 11 11 
194 30.0 25.9 308 40.0 11.l 12 28.2 9.8 57.3 35 19 17 19 47 20 24 08 10 09 10 10 12 11 15 

02 209 29.8 25.9 323 10.1 11.2 12 18.4 9.8 57.3 30 19 04 19 32 20 OS 08 20 09 18 10 18 11 18 
03 224 29.7 .. 25.8 337 40.3 11.1 12 08.6 10.0 57 .3 20 18 42 19 07 19 36 08 36 09 32 10 28 11 24 
04 239 29.6 25.8 352 10.4 11.l 11 58.6 10.0 57.3 N 10 18 23 18 46 19 13 08 51 09 44 10 36 11 29 
OS 254 29.4 25.8 6 40.S 11.2 11 48.6 10.l 57.4 0 18 06 18 28 18 54 09 04 09 55 10 44 11 33 

06 269 29.3 N23 25.8 21 10.7 11.2 511 38.5 10.2 57.4 5 10 17 48 18 11 18 37 09 18 10 06 10 52 11 38 
07 284 29.2 25.7 35 40.9 11.1 11 28.3 10.2 57 .4 20 17 30 17 54 18 21 09 32 10 17 11 01 11 43 

T 
08 299 29.0 25.7 50 11.0 11.2 11 18.1 10.3 57.4 30 17 08 17 35 18 05 09 49 10 31 11 10 11 48 
09 314 28.9 .. 25.7 64 41.2 11.2 11 07 .8 10.3 57 .s 35 16 56 17 24 17 56 09 58 10 38 11 16 11 51 u 10 329 28.8 25.6 79 11.4 11.3 . 10 57 .5 10.4 57.S 40 16 42 17 12 17 46 10 09 10 47 11 22 11 55 

E 11 344 28.6 25.6 93 41.7 11.2 10 47.1 10.5 57.S 45 16 25 16 59 17 36 10 21 10 57 11 29 11 59 s 
0 12 359 28.S N23 25.6 108 11.9 11.2 510 36.6 10.6 57.5 5 50 16 04 16 43 17 24 10 37 11 09 11 38 12 03 

A 13 14 28.4 25.S 122 42.1 11.3 10 26.0 10.6 57 .6 52 15 54 16 35 17 19 10 44 11 15 11 41 12 06 
y 14 29 28.2 25.S 137 12.4 11.2 10 15.4 10.7 57.6 54 15 43 16 27 17 13 10 52 11 21 11 46 12 08 

15 44 28.1 .. 25.S 151 42.6 11.3 10 04.7 10.7. 57.6 56 15 30 16 18 17 07 11 01 11 28 11 51 12 11 
16 59 28.0 25.4 166 12.9 .11.2 9 54.0 10.8 57.6 58 15 16 16 08 17 00 11 11 11 36 11 56 12 13 
17 74 27.8 25.4 180 43.l 11.3 9 43.2 10.9 57.7 5 60 14 58 15 56 16 53 11 22 11 44 12 02 12 17 
18 89 27.7 N23 25.3 195 13.4 11.3 5 9 32.3 10.9 57.7 SUN MOON 19 104 27.6 25.3 209 43.7 11.3 9 21.4 10.9 57.7 
20 119 27.4 25.3 224 14.0 11.3 9 10.5 11.l 57 .8 Doy 

Eqn. of Time Mer. Mer. Poaa. 
Agt Phase 

21 134 27.3 .. 25.2 238 44.3 11.3 8 59.4 11.l 57.8 oo• 12• Po11. Upper lower 
22 149 27.2 25.2 253 14.6 11.3 8 48.3 11.l 57.8 m I .. . h .. h m h .. d 

23 164 27.0 25.l 267 44.9 11.3 8 37.2 11.2 57.8 21 01 33 Ol 40 12 02 02 52 15 18 19 

0 22 01 46 01 53 12 02 03 43 16 08 20 
s.o. 15.8 d 0.0 s.o. 15.4 15.5 15.7 23 01 59 02 06 12 02 04 32 16 57 21 



126 JUNE 24, 25, 26 (WED., THURS., FRI.) 

ARIES VENUS -3.3 MARS + 1.7 JUPITER -1.6 SATURN + 1.2 STARS 
G.M.r.r-----t-------1,-------t-------t-------+-----------

d h 

24: 
02 
03 
04 
05 
06 

w 07 
E 08 

09 
D 10 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

25 00 
01 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
S 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

26~ 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

G.HA. 

272 03.6 
287 06.0 
302 08.5 
317 11.0 
332 13.4 
347 15.9 

2 18.3 
17 20.8 
32 23.3 
47 25.7 
62 28.2 
77 30.7 
92 33.1 

107 35.6 
122 38.1 
137 40.5 
152 43.0 
167 45.5 
182 47.9 
197 50.4 
212 52.8 
227 55.3 
242 57.8 
258 00.2 
273 02.7 
288 05.2 
303 07.6 
318 10.l 
333 12.6 
348 15.0 

3 17.5 
18 20.0 
33 22.4 
48 24.9 
63 27.3 
78 29.8 

93 32.3 
108 34.7 
123 37.2 
138 39.7 
153 42.l 
168 44.6 
183 47.l 
198 49.5 
213 52.0 
228 54.4 
243 56.9 
258 59.4 
274 01.8 
289 04.3 
304 06.8 
319 09.2 
334 11.7 
349 14.2 

4 16.6 
19 19.1 
34 21.6 
49 24.0 
64 26.5 
79 28.9 
94 31.4 

109 33.9 
124 36.3 
139 38.8 
154 41.3 
169 43.7 
184 46.2 
199 48.7 
214 51.1 
229 53.6 
244 56.l 
259 58.5 

h m 

5 46.9 

G.H.A. Dec. G.H.A. Dec. G.HA. Dec. 
n I o / 

157 06.3 N22 53.7 200 14.5 N22 36.5 90 07.7 N O 36.4 
172 05.5 53.2 215 15.l 36.7 105 10.0 36.3 
187 04.7 52.8 230 15.7 37.0 120 12.3 36.2 
202 03.9 · · 52.3 245 16.3 · · 37.2 135 14.6 · · 36.2 
217 03.l 51.8 260 16.9 37.4 150 16.9 36.l 
232 02.3 51.4 275 17.5 37.7 165 19.2 36.0 
247 01.5 N22 50.9 290 18.l N22 37.9 180 21.5 N O 35.9 
262 00.7 50.4 305 18.6 38.2 195 23.8 35.8 
276 59.9 50.0 320 19.2 38.4 210 26.l 35.7 
291 59.l · · 49.5 335 19.8 · • 38.7 225 28.3 · · 35.6 
306 58.3 49.0 350 20.4 38.9 240 30.6 35.5 
321 57.5 48.6 5 21.0 39.l 255 32.9 35.5 
336 56.7 N22 48.l 20 21.6 N22 39.4 270 35.2 N 0 35.4 
351 55.9 47.6 35 22.2 39.6 285 37.5 35.3 

6 55.l 47.2 50 22.8 39.8 300 39.8 35.2 
21 54.3 · · 46.7 65 23.4 · · 40.1 315 42.l · · 35.l 
36 53.5 46.2 80 24.0 40.3 330 44.4 35.0 
51 52.7 45.7 95 24.6 40.6 345 46.6 34.9 
66 51.9 N22 45.2 110 25.2 N22 40.8 0 48.9 N 0 34.8 
81 51.l 44.8 125 25.7 41.0 15 51.2 34.8 
96 50.3 44.3 140 26.3 41.3 30 53.5 34.7 

111 49.5 · · 43.8 155 26.9 · · 41.5 45 55.8 · · 34.6 
126 48.7 43.3 170 27.5 41.7 60 58.l 34.5 
141 47.9 42.8 185 28.1 42.0 76 00.4 34.4 
156 47.2 N22 42.3 200 28.7 N22 42.2 91 02.6 N O 34.3 
171 46.4 41.9 215 29.3 42.4 106 04.9 34.2 
186 45.6 41.4 230 29.9 42.7 121 07 .2 34.l 
201 44.8 · · 40.9 245 30.5 · · 42.9 136 09.5 · · 34.1 
216 44.0 40.4 260 31.1 43.l 151 11.8 34.0 
231 43.2 39.9 .275 31.7 43.4 166 14.l 33.9 
246 42.4 N22 39.4 290 32.3 N22 43.6 181 16.3 N 0 33.8 
261 41.6 38.9 305 32.9 43.8 196 18.6 33.7 
276 40.8 38.4 320 33.5 44.l 211 20.9 33.6 
291 40.0 • · 37.9 335 34.l · · 44.3 226 23.2 • · 33.5 
306 39.2 37.4 350 34.6 44.5 241 25.5 33.4 
321 38.4 36.9 5 35.2 44.8 256 27 .8 33.3 
336 37.6 N22 36.4 20 35.8 N22 45.0 271 30.0 N O 33.3 
351 36.8 35.9 35 36.4 45.2 286 32.3 33.2 

6 36.0 35.4 50 37.0 45.5 301 34.6 33.l 
21 35.3 · · 34.9 65 37.6 · · 45.7 316 36.9 · · 33.0 
36 34.5 34.4 80 38.2 45.9 331 39.2 32.9 
51 33.7 33.9 95 38.8 46.l 346 41.4 32.8 
66 32.9 N22 33.4 110 39.4 N22 46.4 1 43.7 N O 32.7 
81 32.l 32.9 125 40.0 46.6 16 46.0 32.6 
96 31.3 32.4 140 40.6 46.8 31 48.3 32.5 

111 30.5 · · 31.9 155 41.2 · · 47.1 46 50.6 • · 32.4 
126 29.7 31.4 170 41.7 ·47.3 61 52.8 32.3 
141 29.0 30.9 185 42.3 47.5 76 55.l 32.3 
156 28.2 N22 30.4 200 42.9 N22 47.7 91 57.4 N 0 32.2 
171 27.4 29.9 215 43.5 48.0 106 59.7 32.l 
186 26.6 29.4 230 44.1 48.2 122 02.0 32.0 
201 25.8 · · 28.8 245 44.7 · • 48.4 137 04.2 • · 31.9 
216 25.0 28.3 260 45.3 48.6 152 06.5 31.8 
231 24.2 27.8 275 45.9 48.9 167 08.8 31.7 

246 23.5 N22 27.3 290 46.5 N22 49.1 182 11.1 N 0 31.6 
261 22.7 26.8 305 47.l 49.3 197 13.3 31.5 
276 21.9 26.2 320 47.7 49.5 212 15.6 31.4 
291 21.1 · · 25.7 335 48.3 · · 49.8 227 17.9 • · 31.3 
306 20.3 25.2 350 48.9 50.0 242 20.2 31.3 
321 19.6 24.7 5 49.4 50.2 257 22.4 31.2 
336 18.8 N22 24.l 20 50.0 N22 50.4 272 24.7 N 0 31.l 
351 18.0 23.6 35 50.6 50.6 287 27.0 31.0 

6 17.2 23.l 50 51.2 50.9 302 29.3 30.9 
21 16.4 · · 22.6 65 51.8 · · 51.1 317 31.5 · · 30.8 
36 15.7 22.0 80 52.4 51.3 332 33.8 30.7 
51 14.9 21.5 95 53.0 51.5 347 36.l 30.6 
66 14.l N22 21.0 110 53.6 N22 51.7 2 38.4 N O 30.5 
81 13.3 20.4 125 54.2 52.0 17 40.6 30.4 
96 12.6 19.9 140 54.8 52.2 32 42.9 30.3 

111 11.8 · · 19.4 155 55.4 · · 52.4 47 45.2 · · 30.2 
126 11.0 10.0 .;.;o 56.o 52.6 62 47.5 30.1 
141 10.2 18.3 185 56.5 52.8 77 49.7 30.0 

V -0.8 d 0.5 V 0.6 d 0.2 V 2.3 d 0.1 

G.HA Dec. Nome 

88 04.2 N O 55.l Acamar 
103 06.6 55.1 Achernar 
118 09.0 55.l Acrux 
133 11.4 • • 55.0 Adhara 
148 13.8 55.0 Aldebaran 
163 16.2 54.9 
178 18.6 N 0 54.9 Alioth 
193 21.0 54.9 Alkaid 
208 23.4 54.8 Al Na'ir 
223 25.8 • • 54.8 Alnilam 
238 28.2 54.7 Alphard 
253 30.5 54.7 

268 32.9 N 0 54.6 Alphecca 
283 35.3 54.6 Alpheratz 
298 37.7 54.6 Altair 
313 40.l • • 54.5 Ankaa 
328 42.5 54.5 Antares 
343 44.9 54.4 
358 47.3 N O 54.4 Arcturus 

13 49.7 54.4 Atria 
28 52.1 54.3 Avior 
43 54.5 • · 54.3 Bellatrix 
58 56.9 54.2 Betelgeuse 
73 59.3 54.2 
89 01.7 N O 54.1 Canopus 

104 04.l 54.l Capello 
119 06.4 54.l Deneb 
134 08.8 • • 54.0 Denebola 
149 11.2 54.0 Diphda 
164 13.6 53.9 

179 16.0 N 0 53.9 Dubhe 
194 18.4 53.9 Elnath 
209 20.8 53.8 Ehanin 
224 23.2 • • 53.8 Enif 
239 25.6 53.7 Fomalhaut 
254 28.0 53.7 
269 30.4 N 0 53.6 Gacrux 
284 32.7 53.6 Gienah 
299 35.l 53.6 Hadar 
314 37.5 · · 53.5 Hamal 
329 39.9 53.5 Kaus Aust. 
344 42.3 53.4 
359 44.7 N 0 53.4 Kochab 

14 47.l 53.3 Markab 
29 49.5 53.3 Menkar 
44 51.9 · · 53.3 Menkent 
59 54.3 53.2 Miaplacidus 
74 56.6 53.2 
89 59.0 N O 53.l Mirfak 

105 01.4 53.1 Nunki 
120 03.8 53.0 Peacock 
135 06.2 • • 53.0 Pollux 
150 08.6 53.0 Procyon 
165 11.0 52.9 
180 13.4 N O 52.9 Rasolhogue 
195 15. 7 52.8 Regulus 
210 18.l 52.8 Rigel 
225 20.5 • • 52.7 Rigil Kent. 
240 22.9 52.7 Sabik 
255 25.3 52.7 
270 27.7 N 0 52.6 Schedar 
285 30.1 52.6 Shaula 
300 32.5 52.5 Sirius 
315 34.8 · • 52.5 Spica 
330 37.2 52.4 Suhail 
345 39.6 52.4 

0 42.0 N O 52.3 Vega 
15 44.4 52.3 Zuben'ubl 

S.HA 

0 I O I 

315 37.l S40 22.7 
335 45.1 S57 19.7 
173 36.6 563 00.0 
255 32.l S28 56.9 
291 17.7 Nl6 28.2 

166 42.0 N56 04.0 
153 17.9 N49 24.7 

28 14.0 S47 02.9 
276 11.5 S 1 12.9 
218 20.3 S 8 34.7 

126 31.4 N26 46.8 
358 08.8 N28 59.0 

62 31.7 N 8 49.1 
353 39.8 S42 24.3 
112 55.9 S26 23.5 

146 17.8 Nl9 16.9 
108 19.1 568 59.7 
234 28.5 S59 27.l 
278 58.5 N 6 19.9 
271 28.1 N 7 24.2 

264 07.5 S52 41.2 
281 11.0 N45 58.7 

49 47.7 N45 12.7 
182 58.6 Nl4 40.7 
349 20.4 S18 05.3 

194 21.7 N61 51.4 
278 43.9 N28 35.4 
90 56.9 N51 29.6 
34 10.9 N 9 47.3 
15 50.7 S29 43.l 

172 28.l S57 00.7 
176 17.4 S17 26.3 
149 22.3 560 17.2 
328 28.5 N23 22.3 

84 15.7 S34 23.6 

137 18.3 N74 14.3 
14 02.5 Nl5 06.2 

314 40.8 N 4 00.9 
148 36.2 S36 16.8 
221 45.5 569 38.7 

309 15.7 N49 47.5 
76 28.2 S26 19.l 
53 57.1 S56 47.6 

243 57.9 N28 04.3 
245 25.6 N 5 16.4 

96 28.8 Nl2 34.5 
208 09.6 Nl2 03.6 
281 35.8 S 8 13.4 
140 24.7 S60 45.6 
102 40.2 S15 42.l 

350 08.5 N56 25.8 
96 54.6 S37 05.4 

258 55.6 S16 41.5 
158 56.9 S11 03.8 
223 10.7 S43 21.6 

80 55.0 N38 46.0 
137 32.1 SU S7 9 

30 46.8 52.3 t------!\-.H-A--M-.-, -p-.,-.. 
45 49.2 • • 52.2 • , ~ M 

60 51.5 52.2 Venus 
75 53.9 52.l Mars 

Jupiter 
v 2.4 d 0.0 Saturn 

243 44.S 13 34 
287 26.0 10 38 
177 59.9 17 53 
175 59.0 18 01 



JUNE 24, 25, 26 (WED., THURS., FRI.) 127 

MOON 
Twilight Moonrise 

SUN lat. 
Civil 

Sunrise 24 25 26 27 Naut. 
G.M.T. 

h h h G.H.A. Dec. G.H.A. V Dec. d H.P. . h m h m h m h m m m m 

d h . ' . ' . ' ' . ' ' ' 
N 72 CJ CJ CJ 01 01 00 46 00 33 00 18 

24: 179 26.9 N23 25.1 282 15.2 11.3 S 8 26.0 11.2 57.9 N 70 CJ CJ CJ 00 49 00 41 00 34 00 27 
194 26.8 25.l 296 45.5 11.3 8 14.8 11.3 57.9 68 CJ CJ CJ 00 39 00 37 00 36 00 34 

02 209 26.6 25.0 311 15.8 11.3 8 03.5 11.4 57.9 66 CJ CJ CJ 00 30 00 34 00 37 00 40 
03 224 26.5 .. 25.0 325 46.1 11.3 7 52.l 11.4 57.9 64 Ill/ Ill/ 01 33 00 23 00 31 00 38 00 45 
04 239 26.4 24.9 340 16.4 11.3 7 40.7 11.4 58.0 62 Ill/ Ill/ 02 11 00 17 00 28 00 39 00 50 
05 254 26.2 24.9 354 46.7 11.3 7 29.3 11.S 58.0 60 Ill/ 00 51 02 37 00 12 00 26 00 39 00 54 

06 269 26.1 N23 24.8 9 17.0 11.4 S 7 17.8 11.6 58.0 N 58 Ill/ 01 42 02 57 00 07 00 24 00 40 00 57 
w 07 284 26.0 24.8 23 47.4 11.3 7 06.2 11.6 58.0 56 Ill/ 02 12 03 14 00 03 00 22 00 41 01 00 

E 08 299 25.8 24.7 38 17.7 11.3 6 54.6 11.6 58.1 54 00 47 02 34 03 28 24 20 00 20 00 41 01 03 
09 314 25.7 .. 24.7 52 48.0 11.3 6 43.0 11.7 58.1 52 01 34 02 52 03 41 24 19 00 19 00 42 01 06 

D 10 329 25.6 24.6 67 18.3 11.3 6 31.3 11.8 58.1 50 02 02 03 07 03 52 24 18 00 18 00 42 01 08 
N 11 344 25.4 24.6 81 48.6 11.3 6 19.5 11.7 58.l 45 02 47 03 37 04 14 24 15 00 15 00 43 01 13 
E 

12 359 25.3 N23 24.5 96 18.9 11.3 S 6 07.8 11.8 58.2 N 40 03 18 03 59 04 32 24 12 00 12 00 44 01 17 s 
D 13 14 25.2 24.5 110 49.2 11.3 5 56.0 11.9 58.2 35 03 41 04 18 04 47 24 10 00 10 00 45 01 21 

A 14 29 25.0 24.4 125 19.5 11.2 5 44.1 11.9 58.2 30 03 59 04 33 05 00 24 08 00 08 00 46 01 24 

y 15 '44 24.9 .. 24.4 139 49.7 11.3 5 32.2 11.9 58.3 20 04 29 04 58 05 22 24 05 00 05 00 47 01 30 
16 59 24.8 24.3 154 20.0 11.3 5 20.3 12.0 58.3 N 10 04 51 05 18 05 41 24 02 00 02 00 48 01 35 
17 74 24.6 24.3 168 50.3 11.2 5 08.3 12.0 58.3 0 05 10 05 36 05 59 23 59 24 49 00 49 01 40 

18 89 24.5 N23 24.2 183 20.5 11.) S 4 56.3 12.1 58.3 S 10 05 27 05 53 06 16 23 56 24 50 00 50 01 45 
19 104 24.4 24.2 197 50.8 11.2 4 44.2 12.1 58.4 20 05 43 06 11 06 35 2j 53 24 51 00 51 01 50 
20 119 24.2 24.1 212 21.0 11.2 4 32.l 12.1 58.4 30 06 00 06 30 06 56 23 50 24 53 00 53 01 56 
21 134 24.l .. 24.0 226 51.2 11.3 4 20.0 12.2 58.4 35 06 09 06 40 07 08 23 48 24 53 00 53 02 00 
22 149 24.0 24.0 241 21.5 11.2 4 07 .8 12.1 58.4 40 06 18 06 52 07 23 23 46 24 54 00 54 02 04 
23 164 23.9 23.9 255 51.7 11.1 3 55.7 12.3 58.5 45 06 28 07 05 07 39 23 44 24 55 00 55 02 09 25: 179 23.7 N23 23.9 270 21.8 11.2 S 3 43.4 12.2 58.5 S 50 06 40 07 22 08 00 23 41 24 57 00 57 02 14 

194 23.6 23.8 284 52.0 11.2 3 31.2 12.3 58.5 52 06 45 07 29 08 10 23 39 24 57 00 57 02 17 
02 209 23.5 23.7 299 22.2 11.1 3 18.9 12.3 58.5 54 06 51 07 37 08 21 23 38 24 58 00 58 02 20 
03 224 23.3 .. 23.7 313 52.3 11.1 3 06.6 12.4 58.6 56 06 57 07 46 08 34 23 36 24 59 00 59 02 23 
04 239 23.2 23.6 328 22.4 11.2 2 54.2 12.3 58.6 58 07 04 07 57 08 48 23 34 24 59 00 59 02 27 
05 254 23.0 23.5 342 52.6 11.0 2 41.9 12.4 58.6 S 60 07 11 08 08 09 06 23 32 25 00 01 00 02 31 

06 269 22.9 N23 23.5 357 22.6 11.1 S 2 29.5 12.4 58.7 Twilight Moonaet 
07 284 22.8 23.4 11 52.7 11.l 2 17.1 12.5 58.7 lat. Sunset 

T 08 299 22.6 23.3 26 22.8 11.0 2 04.6 12.4 58.7 Civil Naut. 24 25 26 27 
H 09 314 22.5 .. 23.3 40 52.8 11.0 l 52.2 12.S 58. 7 
u 10 329 22.4 23.2 55 22.8 11.0 l 39.7 12.S 58.8 . h m h m h m h m h .. h m h m 

R 11 344 22.2 23.l 69 52.8 10.9 l 27 .2 12.5 58.8 N 72 CJ CJ CJ 10 07 12 06 14 06 16 14 
s 12 359 22.1 N23 23.1 84 22.7 11.0 S l 14.7 12.6 58.8 N 70 CJ CJ CJ 10 17 12 08 14 00 15 58 
D 13 14 22.0 23.0 98 52.7 10.9 l 02.1 12.5 58.8 68 CJ CJ CJ 10 25 12 09 13 55 15 46 
A 14 29 21.8 22.9 113 22.6 10.9 0 49.6 12.6 58.9 66 CJ CJ CJ 10 32 12 11 13 51 15 36 
y 15 44 21.7 .. 22.9 127 52.5 10.8 0 37.0 12.6 58.9 64 22 32 Ill/ /Ill 10 38 12 12 13 48 15 27 

16 59 21.6 22.8 142 22.3 10.9 0 24.4 12.6 58.9 62 21 54 Ill/ Ill/ 10 42 12 13 13 45 15 20 
17 74 21.4 22.7 156 52.2 10.8 S O 11.8 12.6 58. 9 60 21 28 23 13 /Ill 10 47 12 13 13 42 15 14 
18 89 21.3 N23 22.7 171 22.0 10.8 N O 00.8 12.6 59.0 N 58 21 07 22 23 /Ill 10 50 12 14 13 40 15 08 
19 104 21.2 22.6 185 51.8 10.7 0 13.4 12.6 59.0 56 20 51 21 53 /Ill 10 54 12 15 13 38 15 03 
20 119 21.0 22.5 200 21.5 10.7 0 26.0 12.7 59.0 54 20 36 21 31 23 17 10 57 12 15 13 36 14 59 
21 134 20.9 .. 22.4 214 51.2 10.7 0 38.7 12.6 59.0 52 20 24 21 13 22 31 10 59 12 16 13 35 14 55 
22 149 20.8 22.4 229 20.9 10.7 0 51.3 12.7 59.l 50 20 13 20 58 22 03 11 02 12 16 13 33 14 52 
23 164 20.6 22.3 243 50.6 10.6 1 04.0 12.7 59.1 45 19 51 20 28 21 18 11 07 12 18 13 30 14 44 

26: 179 20.5 N23 22.2 258 20.2 10.6 N 1 16.7 12.6 59.1 N 40 19 33 20 06 20 47 11 11 12 18 13 27 14 38 
194 20.4 22.1 272 49.8 10.S 1 29.3 12.7 59.1 35 19 18 19 47 20 24 11 15 12 19 13 25 14 32 

02 209 20.3 22.1 287 19.3 10.S 1 42.0 12.7 59.2 30 19 05 19 32 20 06 11 18 12 20 13 23 14 28 
03 224 20.l • · 22.0 301 48.8 10.S 1 54. 7 12.6 59.2 20 18 43 19 07 19 36 11 24 12 21 13 19 14 19 
04 239 20.0 21.9 316 18.3 10.4 2 07 .3 12.7 59.2 N 10 18 24 18 47 19 14 11 29 12 22 13 16 14 12 
05 254 19.9 21.8 330 47.7 10.4 2 20.0 12.7 59.2 0 18 06 18 29 18 55 11 33 12 23 13 13 14 05 
06 269 19.7 N23 21.7 345 17.l 10.4 N 2 32.7 12.6 59.3 S 10 17 49 18 12 18 38 11 38 12 23 13 10 13 59 
07 284 19.6 21.6 359 46.5 10.3 2 45.3 12.7 59.3 20 17 30 17 54 18 22 11 43 12 24 13 07 13 51 
08 299 19.5 21.6 14 15.8 10.3 2 58.0 12.7 59.3 30 17 09 17 35 18 05 11 48 12 25 13 03 13 43 

F 09 314 19.3 .. 21.5 28 45.1 10.2 3 10.7 12.6 59.3 35 16 57 17 25 17 57 11 51 12 26 13 01 13 39 
R 10 329 19.2 21.4 43 14.3 10.2 3 23.3 12.6 59.4 40 16 43 17 13 17 47 11 55 12 26 12 59 13 33 
I 11 344 19.1 21.3 57 43.5 10.l 3 35.9 12.7 59.4 45 16 26 17 00 17 37 11 59 12 27 12 56 13 27 
0 12 359 18.9 N23 21.2 72 12.6 10.1 N 3 48.6 12.6 59.4 S 50 16 05 16 44 17 25 12 03 12 28 12 53 13 20 
A 13 14 18.8 21.1 86 41.7 10.l 4 01.2 12.6 59.4 52 15 55 16 36 17 20 12 06 12 28 12 51 13 16 
y 14 29 18.7 21.1 101 10.8 10.0 4 13.8 12.6 59.5 54 15 44 16 28 17 14 12 08 12 29 12 50 13 13 

15 44 18.5 .. 21.0 115 39.8 10.0 4 26.4 12.6 59.5 56 15 31 16 19 17 08 12 11 12 29 12 48 13 09 
16 59 18.4 20.9 130 08.8 9.9 4 39.0 12.5 59.5 58 15 17 16 09 17 01 12 13 12 30 12 46 13 04 
17 74 18.3 20.8 144 37.7 9.9 4 51.5 12.6 59.5 S 60 14 59 15 57 16 54 12 17 12 30 12 44 12 59 
18 89 18.1 N23 20.7 159 06.6 9.8 N 5 04.l 12.5 59.6 SUN MOON 19 104 18.0 20.6 173 35.4 9.8 5 16.6 12.5 59.6 
20 119 17.9 20.5 188 04.2 9.7 5 29.l 12.5 59.6 Day 

Eqn. af Time Mer. Mer. Pou. 
Ag, Phaae 

21 134 17.8 .. 20.4 202 32.9 9.7 5 41.6 12.5 59.6 oo• 12• Posa. Upper Lawer 
22 149 17.6 20.3 217 01.6 9.6 5 54.1 12.4 59.6 .. . m • h .. h m h .. d 
23 164 17.5 20.2 231 30.2 9.5 6 06.5 12.4 59.7 24 02 12 02 19 12 02 05 22 17 46 22 

25 02 25 02 31 12 03 06 11 18 36 23 () s.o. 15.8 d 0.1 S.D. 15.9 16.0 16.2 26 02 38 02 44 12 03 07 01 19 27 24 



128 JUNE 27, 28, 29 (SAT., SUN., MON.) 

ARIES VENUS -3.3 MARS +1.7 JUPITER -1.6 SATURN +1.2 STARS 
<;M.1. 

<.tH.A G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. ,, I, . . ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' . ' 27~ 275 01.0 156 09.5 N22 17.8 200 57.l N22 53.0 92 52.0 N O 30.0 90 56.3 N O 52.l Acamar 315 37.1 540 22.7 
290 03.4 171 08.7 17.2 215 57.7 53.3 107 54.3 29.9 105 58.7 52.0 Achernar 335 45.1 S57 19.7 

02 305 05.9 186 07.9 16.7 230 58.3 53.5 122 56.6 29.8 121 01.1 52.0 Acrux 173 36.6 563 00.0 
03 320 08.4 201 07.1 .. 16.1 245 58.9 .. 53.7 137 58.8 .. 29.7 136 03.5 .. 51.9 Adhara 255 32.l S28 56.8 
04 335 10.8 216 06.4 15.6 260 59.5 53.9 153 01.1 29.6 151 05.8 51.9 Aldebaran 291 17.7 Nl6 28.2 
05 350 13.3 231 05.6 15.0 276 00.1 54.1 168 03.4 29.5 166 08.2 51.9 
06 5 15.8 246 04.8 N22 14.5 291 00.7 N22 54.3 183 05.6 N O 29.4 181 10.6 N O 51.8 Alioth 166 42.0 N56 04.0 
07 20 18.2 261 04.0 14.0 306 01.3 54.6 198 07.9 29.3 196 13.0 51.8 Alkaid 153 17.9 N49 24.7 

s 08 35 20.7 276 03.3 13.4 321 01.9 54.8 213 10.2 29.2 211 15.4 51.7 Al Na'ir 28 14.0 547 02.9 
A 09 50 23.2 291 02.5 .. 12.9 336 02.5 .. 55.0 228 12.5 .. 29.1 226 17.8 .. 51.7 Alnilam 276 11.5 S 1 12.9 
T 10 65 25.6 306 01.7 12.3 351 03.1 55.2 243 14.7 29.0 241 20.1 51.6 Alphard 218 20.3 S 8 34.7 
u 11 80 28.1 321 01.0 11.8 6 03.7 55.4 258 17.0 28.9 256 22.5 51.6 
R 12 95 30.5 336 00.2 N22 11.2 21 04.2 N22 55.6 273 19.3 N O 28.8 271 24.9 N O 51.5 Alphecca 126 31.4 N26 46.8 
D 13 110 33.0 350 59.4 10.7 36 04.8 55.8 288 21.5 28.7 286 27.3 51.5 Alpheratz 358 08.7 N28 59.0 
A 14 125 35.5 . 5 58.7 10.1 51 05.4 56.0 303 23.8 28.6 301 29.7 51.5 Altair 62 31.7 N 8 49.2 
y 15 140 37.9 20 57.9 .. 09.5 66 06.0 .. 56.3 318 26.1 .. 28.5 316 32.1 . . 51.4 Ankaa 353 39.7 542 24.3 

16 155 40.4 35 57.1 09.0 81 06.6 56.5 333 28.3 28.4 331 34.4 51.4 Antares 112 55.9 S26 23.5 
17 170 42.9 50 56.4 08.4 96 07.2 56.7 348 30.6 28.4 346 36.8 51.3 
18 185 45.3 65 55.6 N22 07.9 111 07.8 N22 56.9 3 32.9 N O 28.3 1 39.2 N O 51.3 Arcturus 146 17.8 Nl9 16.9 
19 200 47.8 80 54.8 07.3 126 08.4 57.1 18 35.1 28.2 16 41.6 51.2 Atria 108 19.1 568 59.7 
20 215 50.3 95 54.1 06.8 141 09.0 57.3 33 37.4 28.1 31 44.0 51.2 Avior 234 28.6 S59 27.1 
21 230 52.7 110 53.3 .. 06.2 156 09.6 .. 57.5 48 39.7 . . 28.0 46 46.4 .. 51.l Bellatrix 278 58.5 N 6 19.9 
22 245 55.2 125 52.5 05.6 171 10.2 57.7 63 42.0 27.9 61 48.7 51.1 Betelgeuse 271 28.0 N 7 24.2 
23 260 57.7 140 51.8 05.1 186 10.8 57.9 78 44.2 27.8 76 51.1 51.0 

2800 276 00.1 155 51.0 N22 04.5 201 11.4 N22 58.1 93 46.5 N o 27.7 91 53.5 N O 51.0 Canopus 264 07.5 S52 41.2 
01 291 02.6 170 50.2 03.9 216 11.9 58.4 108 48.8 27.6 106 55.9 50.9 Capella 281 11.0 N45 58.7 
02 306 05.0 185 49.5 03.4 231 12.5 58.6 123 51.0 27.5 121 58.3 50.9 Deneb 49 47.7 N45 12.7 
03 321 07.5 200 48.7 .. 02.8 246 13.1 .. 58.8 138 53.3 .. 27.4 137 00.6 .. 50.9 Denebola 182 58.6 Nl4 40.7 
04 336 10.0 215 48.0 02.2 261 13.7 59.0 153 55.6 27.3 152 03.0 50.8 Oiphda 349 20.4 S18 05.3 
05 351 12.4 230 47.2 01.7 276 14.3 59.2 168 57.8 27.2 167 05.4 50.8 
06 6 14.9 245 46.4 N22 01.l 291 14.9 N22 59.4 184 00.1 N O 27.1 182 07.8 N O 50.7 Dubhe 194 21.8 N61 51.4 
07 21 17.4 260 45.7 22 00.5 306 15.5 59.6 199 02.3 27.0 197 10.2 50.7 Elnath 278 43.8 N28 35.4 
08 36 19.8 275 44.9 21 59.9 321 16.1 22 59.8 214 04.6 26.9 212 12.5 50.6 Ehanin 90 56.9 N51 29.6 

s 09 51 22.3 290 44.2 .. 59.4 336 16.7 23 00.0 229 06.9 .. 26.8 227 14.9 .. 50.6 Enif 34 10.8 N 9 47.3 
u 10 66 24.8 305 43.4 58.8 351 17.3 00.2 244 09.l 26.7 242 17.3 50.5 Fomalhaut 15 50.7 S29 43.l 
N 11 81 27.2 320 42.6 58.2 6 17.9 00.4 259 11.4 26.6 257 19.7 50.5 
0 12 96 29.7 335 41.9 N21 57.6 21 18.5 N23 00.6 274 13.7 N O 26.5 272 22.1 N o 50.4 Gacrux 172 28.1 S57 00.7 
A 13 111 32.2 350 41.l 57.1 36 19.1 00.8 289 15.9 26.4 287 24.4 50.4 Gienah 176 17.4 S17 26.3 
y 14 126 34.6 5 40.4 56.5 51 19.6 01.0 304 18.2 26.3 302 26.8 50.3 Hadar 149 22.3 560 17.2 

15 141 37.l 20 39.6 .. 55.9 66 20.2 .. 01.2 319 20.5 .. 26.2 317 29.2 . . 50.3 Hamal 328 28.5 N23 22.3 
16 156 39.5 35 38.9 55.3 81 20.8 01.4 334 22.7 26.1 332 31.6 50.2 Kaus Alfft. 84 15.7 S34 23.6 
17 171 42.0 50 38.1 54.7 96 21.4 01.6 349 25.0 26.0 347 34.0 50.2 
18 186 44.5 65 37.3 N21 54.1 111 22.0 N23 01.8 4 27.2 N O 25.9 2 36.3 N O 50.2 Kochab 137 18.3 N74 14.3 
19 201 46.9 80 36.6 53.6 126 22.6 02.0 19 29.5 25.8 17 38.7 50.1 Marlcab 14 02.5 N15 06.2 
20 216 49.4 95 35.8 53.0 141 23.2 02.2 34 31.8 25.7 32 41.1 50.l Menkar 314 40.8 N 4 00.9 
21 231 51.9 110 35.l .. 52.4 156 23.8 .. 02.4 49 34.0 .. 25.6 47 43.5 .. 50.0 Menkent 148 36.2 S36 16.8 
22 246 54.3 125 34.3 51.8 171 24.4 02.6 64 36.3 25.6 62 45.8 50.0 Miaplacidus 221 45.5 569 38.6 
23 261 56.8 140 33.6 51.2 186 25.0 02.8 79 38.6 25.5 77 48.2 49.9 

29g<f 276 59.3 155 32.8 N21 50.6 201 25.6 N23 03.0 94 40.8 N O 25.4 92 541.6 Ill O 49.9 Mirfak 309 15.7 N49 47.5 
292 01.7 170 32.1 50.0 216 26.2 03.2 109 43.1 25.3 107 53.0 49.8 Nunki 76 28.1 S26 19.l 

02 307 04.2 185 31.3 49.4 231 26.7 03.4 124 45.3 25.2 122 55.4 49.8. Peacock 53 57.0 S56 47.6 
03 322 06.6 200 30.6 .. 48.8 246 27.3 .. 03.6 139 47.6 .. 25.1 137 57.7 .. 49.7 Pollux 243 57.9 N28 04.3 
04 337 09.1 215 29.8 48.2 261 27.9 03.8 154 49.9 25.0 153 00.1 49.7 Procyon 245 25.6 N 5 16.4 
05 352 11.6 230 29.l 47.6 276 28.5 04.0 169 52.l 24.9 168 02.5 49.6 
06 7 14.0 245 28.3 N21 47.0 291 29.1 N23 04.2 184 54.4 N O 24.8 Ul3 04.9 N O 49.6 Rasalhat,ve 96 28.8 Nl2 34.5 
07 22 16.5 260 27.6 46.4 306 29.7 04.4 199 56.6 24.7 198 07.2 49.5 Regulus 208 09.6 N12 03.6 
08 37 19.0 275 26.8 45.8 321 30.3 04.6 214 58.9 24.6 213 09.6 49.5 Rigel 281 35.8 S 8 13.4 

M 09 52 21.4 290 26.l .. 45.2 336 30.9 .. 04.8 230 01.2 .. 24.5 228 12.0 .. 49.4 Rigil Kent. 140 24.7 560 45.6 
0 10 67 23.9 305 25.3 44.6 351 31.5 05.0 245 03.4 24.4 243 14.4 49.4 Sabik 102 40.2 S15 42.1 
N 11 82 26.4 320 24.6 44.0 6 32.1 05.2 260 05.7 24.3 258 16.7 49.3 
D 12 97 28.8 335 23.8 N21 43.4 21 32.7 N23 05.4 275 07.9 N O 24.2 273 19.l N O 49.3 Schedar 350 08.4 N56 25.8 
A 13 112 31.3 350 23.1 42.8 36 33.3 05.6 290 10.2 24.l 288 21.5 49.2 Shaula 96 54.6 S37 05.4 
y 14 127 33.8 5 22.4 42.2 51 33.9 05.8 305 12.5 24.0 303 23.9 49.2 Sirius 258 55.6 S16 41.5 

15 142 36.2 20 21.6 .. 41.6 66 34.4 .. 06.0 320 14.7 .. 23.9 318 26.2 .. 49.1 Spica 158 56.9 S11 03.8 
16 157 38.7 35 20.9 41.0 81 35.0 06.2 j35 17.0 23.8 333 28.6 49.l Suhail 223 10.7 543 21.6 
17 172 41.1 50 20.1 40.4 96 35.6 06.4 350 19.2 23.7 ·349 31.0 49.0 

18 187 43.6 65 19.4 N21 39.8 111 36.2 N23 06.5 5 21.5 N O 23.6 3 33.4 N O 49.0 Vega 80 55.0 N38 46.0 
i9 202 46.l 80 18.6 39.2 126 36.8 06.7 20 23.7 23.5 18 35.7 49.0 Zuben'wbi 137 32.2 S15 57.9 
20 217 48.5 95 17.9 38.6 141 37.4 06.9 35 26.0 23.4 33 38.1 48.9 S.H.A. Mer. PoH. 
21 232 51.0 110 17.2 .. 38.0 156 38.0 .. 07.l 50 28.2 .. 23.3 48 40.5 .. 48.9 . ' • "' 
22 247 53.5 125 16.4 37.3 171 38.6 07.3 65 30.5 23.2 63 42.9 48.8 Venus 239 50.9 13 37 
23 262 55.9 140 15.7 36.7 186 39.2 07.5 80 32.8 23.l 78 45.2 48.8 Mars 285 11.2 10 35 

h .. Jupiter 177 46.4 17 42 
~\e,r Foss 5 35.l l' -0.8 d 0.6 V 0.6 d 0.2 V 2.3 d 0.l V 2.4 d o.o Saturn 175 53.4 17 50 



JUNE 27, 28, 29 (SAT., SUN., MON.) 129 

MOON 
Twilight Moonrise 

SUN Lat. 
Naut. Civil 

Sunrise 27 28 29 30 
G.M.T. 

d G.HA. Dec. G.HA. V Dec. H.P. . h m h m h m h m h m h m h m 

d h . ' . ' . ' ' . ' ' ' 
N 72 CJ D CJ 00 18 {~ ~n CJ CJ 

21: 179 17.4 N23 20.1 245 58.7 9.5 N 6 18.9 12.4 59.7 N 70 CJ CJ Cl 00 27 00 19 { ii ~n CJ 
194 17.2 20.1 260 27.2 9.5 6 31.3 12.4 59.7 68 CJ Cl CJ 00 34 00 33 00 34 00 38 

02 209 17.l 20.0 274 55.7 9.4 6 43.7 12.3 59.7 66 CJ CJ CJ 00 40 00 45 00 53 01 06 
03 224 17.0 .. 19.9 289 24.l 9.3 6 56.0 12.3 59.8 64 Ill/ Ill/ 01 36 00 45 00 55 01 08 01 28 
04 239 16.8 19.8 303 52.4 9.3 7 08.3 12.3 59 .8 62 Ill/ /Ill 02 13 00 50 01 03 01 21 01 46 
05 254 16.7 19.7 318 20.7 9.3 7 20.6 12.2 59.8 60 JIii 00 56 02 39 00 54 01 10 01 32 02 01 

06 269 16.6 N23 19.6 332 49.0 9.1 N 7 32.8 12.2 59.8 N 58 Ill/ 01 44 02 59 00 57 01 17 01 41 02 13 
07 284 16.5 19.5 347 17.1 9.1 7 45.0 12.2 59.8 56 /Ill 02 14 03 16 01 00 01 23 01 50 02 24 

s 08 299 16.3 19.4 1 45.2 9.1 7 57 .2 12.1 59.9 54 00 52 02 36 03 30 01 03 01 28 01 57 02 34 
A 09 314 16.2 .. 19.3 16 13.3 9.0 8 09.3 12.1 59.9 52 01 36 02 54 03 42 01 06 01 32 02 04 02 42 
T 10 329 16.1 19.2 30 41.3 8.9 8 21.4 12.0 59.9 50 02 03 03 09 03 53 01 08 01 37 02 10 02 50 
u 11 344 15.9 19.1 45 09.2 8.9 8 33.4 12.0 59.9 45 02 49 03 38 04 15 01 13 01 46 02 23 03 07 
R 12 359 15.8 N23 19.0 59 37.l 8.8 N 8 45.4 12.0 59.9 N 40 03 19 04 01 04 33 01 17 01 53 02 34 03 20 
D 13 14 15.7 18.9 74 04.9 8.8 8 57.4 11.9 60.0 35 03 42 04 19 04 48 01 21 02 00 02 43 03 32 
A 14 29 15.5 18.8 88 32.7 8.7 9 09.3 11.9 60.0 30 04 00 04 34 05 01 01 24 02 06 02 52 03 42 
y 15 44 15.4 .. 18.6 103 00.4 8.6 9 21.2 11.8 60.0 20 04 29 04 59 05 23 01 30 02 16 03 06 04 00 

16 59 15.3 18.5 117 28.0 8.5 9 33.0 11.7 60.0 N 10 04 52 05 19 05 42 01 35 02 25 03 18 04 15 
17 74 15.2 18.4 131 55.5 8.5 9 44.7 11.8 60.0 0 05 11 05 37 05 59 01 40 02 34 03 30 04 30 
18 89 15.0 N23 18.3 146 23.0 8.5 N 9 56.5 11.6 60.l S 10 05 28 05 54 06 17 01 45 02 42 03 42 04 44 
19 104 14.9 18.2 160 50.5 8.3 10 08.l 11.6 60.1 20 05 44 06 11 06 35 01 50 02 52 03 55 05 00 
20 119 14.8 18.1 175 17.8 8.3 10 19.7 11.6 60.1 30 06 00 06 30 06 56 01 56 03 02 04 10 05 18 
21 134 14.6 .. 18.0 189 45.l 8.3 10 31.3 11.5 60.l 35 06 09 06 40 07 09 02 00 03 09 04 19 05 28 
22 149 14.5 17.9 204 12.4 8.1 10 42.8 11.4 60.1 40 06 18 06 52 07 23 02 04 03 16 04 28 05 40 
23 164 14.4 17.8 218 39.5 8.1 10 54.2 11.4 60.1 45 06 28 07 06 07 39 02 09 03 24 04 40 05 55 

2s: 179 14.2 N23 17.7 233 06.6 8.1 Nll 05.6 11.3 60.2 s so 06 40 07 22 08 00 02 14 03 34 04 54 06 12 
194 14.1 17.6 247 33.7 8.0 11 16.9 11.2 60.2 52 06 45 07 29 08 10 02 17 03 39 05 01 06 20 

02 209 14.0 17.4 262 00.7 7.9 11 28.l 11.2 60.2 54 06 51 07 37 08 21 02 20 03 44 05 08 06 30 
03 224 13.9 .. 17.3 276 27.6 7.8 11 39.3 11.2 60.2 56 06 57 07 46 08 33 02 23 03 49 05 16 06 40 
04 239 13.7 17.2 290 54.4 7.8 11 50.5 11.0 60.2 58 07 04 07 56 08 48 02 27 03 56 05 26 06 52 
05 254 13.6 17.l 305 21.2 7.6 12 01.5 11.0 60.2 S 60 07 11 08 08 09 05 02 31 04 03 05 36 07 06 

06 269 13.5 N23 17.0 319 47.8 7.7 Nl2 12.5 10.9 60.2 Twilight Moonaet 07 284 13.3 16.9 334 14.5 7.5 12 23.4 10.8 60.3 Lat. Sunset 
08 299 13.2 16.8 348 41.0 7.5 12 34.2 10.8 60.3 Civil Naut. 27 28 29 30 

s 09 314 13.1 .. 16.6 3 07.5 7.4 12 45.0 10.7 60.3 
u 10 329 13.0 16.5 17 33.9 7.4 12 55.7 10.6 60.3 . h m h m h m h m h m h m h m 

N 11 344 12.8 16.4 32 00.3 7.3 13 06.3 10.5 60.3 N 72 CJ CJ CJ 16 14 18 34 CJ CJ 

D 12 359 12.7 N23 16.3 46 26.6 7.2 Nl3 16.8 10.5 60.3 N 70 CJ CJ CJ 15 58 18 03 20 20 CJ 
A 13 14 12.6 16.2 60 52.8 7.1 13 27 .3 10.3 60.3 68 CJ CJ CJ 15 46 17 41 19 39 21 33 
Y 14 29 12.5 16.0 75 18.9 7.1 13 37 .6 10.3 60.3 66 CJ CJ CJ 15 36 17 23 19 11 20 51 

15 44 12.3 .. 15.9 89 45.0 7.0 13 47.9 10.2 60.4 64 22 29 Ill/ Ill/ 15 27 17 09 18 50 20 23 
16 59 12.2 15.8 104 11.0 7.0 13 58.1 10.l 60.4 62 21 53 Ill/ /Ill 15 20 16 57 18 33 20 01 
17 74 12.1 15.7 118 37.0 6.8 14 08.2 10.1 60.4 60 21 27 23 09 Ill/ 15 14 16 47 18 18 19 43 
18 89 11.9 N23 15.5 133 02.8 6.8 Nl4 18.3 9.9 60.4 N 58 21 07 22 21 Ill/ 15 08 16 38 18 06 19 28 
19 104 11.8 15.4 147 28.6 6.8 14 28.2 9.9 60.4 56 20 50 21 52 Ill/ 15 03 16 30 17 56 19 16 
20 119 11.7 15.3 161 54.4 6.6 14 38.1 9.7 60.4 54 20 36 21 30 23 13 14 59 16 23 17 47 19 05 
21 134 11.6 .. 15.2 176 20.0 6.6 14 47.8 9.7 60.4 52 20 24 21 12 22 29 14 55 16 17 17 39 18 55 
22 149 11.4 15.0 190 45.6 6.5 14 57.5 9.5 60.4 so 20 13 20 57 22 02 14 52 16 12 17 31 18 46 
23 164 11.3 14.9 205 11.1 6.5 15 07.0 9.5 60.4 45 19 51 20 28 21 17 14 44 16 00 17 15 18 28 

29: 179 11.2 N23 14.8 219 36.6 6.4 Nl5 16.5 9.4 60.4 N 40 19 33 20 06 20 47 14 38 15 50 17 03 18 13 
194 11.l 14.7 234 02.0 6.3 15 25.9 9.3 60.5 35 19 18 19 48 20 24 14 32 15 42 16 52 18 00 

02 209 10.9 14.5 248 27.3 6.3 15 35.2 9.1 60.5 30 19 05 19 32 20 06 14 28 15 34 16 42 17 49 
03 224 10.8 .. 14.4 262 52.6 6.2 15 44.3 9.1 60.5 20 18 43 19 08 19 37 14 19 15 22 16 26 17 30 
04 239 10.7 14.3 277 17.8 6.1 15 53.4 9.0 60.5 N 10 18 24 18 47 19 14 14 12 15 11 16 12 17 14 
05 254 10.5 14.l 291 42.9 6.0 16 02.4 8.8 60.5 0 18 07 18 29 18 56 14 05 15 00 15 58 16 59 
06 269 10.4 N23 14.0 306 07.9 6.0 Nl6 11.2 8.8 60.5 S 10 17 50 18 12 18 39 13 59 14 50 15 45 16 43 
07 284 10.3 13.9 320 32.9 6.0 16 20.0 8.6 60.5 20 17 31 17 55 18 23 13 51 14 39 15 31 16 27 
08 299 10.2 13.7 334 57.9 5.8 16 28.6 8.5 60.5 30 17 10 17 36 18 06 13 43 14 27 15 15 16 08 

M 09 314 10.0 .. 13.6 349 22.7 5.8 16 37.1 8.5 60.5 35 16 58 17 26 17 58 13 39 14 19 15 05 15 57 
o 10 329 09.9 13.5 3 47.5 5.8 16 45.6 8.3 60.5 40 16 44 17 14 17 48 13 33 14 11 14 54 15 44 
N 11 344 09.8 13.3 18 12.3 5.7 16 53.9 8.2 60.5 45 16 27 17 01 17 38 13 27 14 02 14 42 15 29 
D 12 359 09.7 N23 13.2 32 37.0 5.6 Nl7 02.1 U 60.5 S 50 16 06 16 45 17 26 13 20 13 50 14 27 15 11 
A 13 14 09.5 13.0 47 01.6 5.5 17 10.2 7.9 60.5 52 15 57 16 37 17 21 13 16 13 45 14 20 15 03 
Y 14 29 09.4 12.9 61 26.1 5.S 17 18.1 7.9 60.5 54 15 46 16 29 17 15 13 13 1339 14 12 14 53 

15 44 09.3 .. 12.8 75 50.6 5.S 17 26.0 7.7 60.5 56 15 33 16 20 17 09 13 09 13 33 14 03 14 42 
16 59 09.2 12.6 90 15.1 5.4 17 33.7 7.6 60.5 58 15 19 16 10 17 03 13 04 13 25 13 53 14 30 
17 74 09.0 12.5 104 39.5 5.3 17 41.3 7.5 60.5 S 60 15 01 15 59 16 55 12 59 13 17 13 42 14 16 
18 89 08.9 N23 12.3 119 03.8 5.3 Nl7 48.8 7.4 60.5 SUN MOON 19 104 08.8 12.2 133 28.1 5.2 17 56.2 7.2 60.5 
20 119 08.7 12.1 147 52.3 5.1 18 0.3.4 7.1 60.5 Doy Eqn. of Time Mer. Mer. Paaa. 

Phase 21 1.34 08.5 .. 11.9 162 16.4 5.2 18 10.5 7.0 60.5 oo• 12• Paas. Upper Lower 
Agt 

22 149 08.4 11.8 176 40.6 5.0 18 17.5 6.9 60.5 m . m . h .. h .. h .. d 

23 164 08.3 11.6 191,04.6 5.0 18 24.4 6.7 60.5 27 02 50 02 57 12 03 07 53 20 20 25 
28 03 03 0.3 09 12 03 08 47 21 15 26 (I S.D. 15.8 d 0.1 S.D. 16.3 16.4 16.5 29 03 15 0.3 21 12 03 09 44 22 14 27 



130 JUNE 30, JULY 1, 2 (TUES., WED., THURS.) 

ARIES VENUS -3.3 MARS +1.7 JUPITER -1.5 SATURN +1.2 STARS 
<,.M.I. 

<,-.H.A G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. ,, h .. . ' 0 ' 0 ' . , . , . , . , . ' . ' . , 
3QOO 7.77 58.4 155 14.9 N21 36.l 201 39.8 N23 07.7 95 35.0 N O 23.0 93 47.6 N O 48.7 Acamar 315 37.l 540 22.6 

01 293 00.9 170 14.2 35.5 216 40.4 07.9 110 37.3 22.9 108 50.0 48.7 Achernar 335 45.0 S57 19.7 
02 308 03.3 185 13.4 34.9 231 41.0 08.l 125 39.5 22.8 123 52.4 48.6 Acrux 173 36.6 S63 oo.o 
03 323 05.8 200 12.7 .. 34.3 246 41.6 .. 08.3 140 41.8 .. 22.7 138 54.7 .. 48.6 Adhara 255 32.l S28 56.8 
04 338 08.3 215 12.0 33.6 261 42.l 08.4 155 44.0 22.6 153 57.l 48.5 Aldebaran 291 17.7 Nl6 28.2 
05 353 10.7 230 11.2 33.0 276 42.7 08.6 170 46.3 22.5 168 59.5 48.5 
06 8 13.2 245 10.5 N21 32.4 291 43.3 N23 08.8 185 48.5 N o 22.4 184 01.9 N O 48.4 Alioth 166 42.0 N56 04.0 
07 23 15.6 260 09.8 31.8 306 43.9 09.0 200 50.8 22.3 199 04.2 48.4 Alkaid 153 17.9 N49 24.7 

T 
08 38 18.1 275 09.0 31.l 321 44.5 09.2 215 53.l 22.2 214 06.6 48.3 Al Na'ir 28 14.0 547 02.9 
09 53 20.6 290 08.3 .. 30.5 336 45.1 .. 09.4 230 55.3 .. 22.l 229 09.0 .. 48.3 Alnilam 276 11.4 S l 12.8 u 10 68 23.0 305 07.6 29.9 351 45.7 09.6 245 57.6 22.0 244 11.3 48.2 Alphard 218 20.3 S 8 34.7 E 11 83 25.5 320 06.8 29.3 6 46.3 09.8 260 59.8 21.9 259 13.7 48.2 s 
12 98 28.0 335 06.1 N21 28.6 D 21 46.9 N23 09.9 276 02.l N O 21.8 274 16.l N O 48.l Alphecca 126 31.4 N26 46.8 

A 13 113 30.4 350 05.4 28.0 36 47.5 10.l 291 04.3 21.7 289 18.5 48.l Alpheratz 358 08.7 N28 59.l 
y 14 128 32.9 5 04.6 27.4 51 48.l 10.3 306 06.6 21.5 304 20.8 48.0 Altair 62 31.7 N 8 49.2 

15 143 35.4 20 03.9 .. 26.7 66 48.7 .. 10.5 321 08.8 .. 21.4 319 23.2 .. 48.0 Ankaa 353 39.7 542 24.2 
16 158 37.8 35 03.2 26.1 81 49.3 10.7 336 11.l 21.3 334 25.6 47.9 Antares 112 55.9 S26 23.5 
17 173 40.3 50 02.4 25.5 96 49.9 10.9 351 13.3 21.2 349 27.9 47.9 
18 188 42.7 65 01.7 N21 24.8 111 50.4 N23 11.l 6 15.6 N O 21.l 4 30.3 N O 47.8 Arcturus 146 17.8 Nl9 16.9 
19 203 45.2 80 01.0 24.2 126 51.0 11.2 21 17.8 21.0 19 32.7 47.8 Atria 108 19.l 568 59.7 
20 218 47.7 95 00.2 23.6 141 51.6 11.4 36 20.1 20.9 34 35.1 47.7 Avior 234 28.6 S59 27.l 
21 233 50.l 109 59.5 .. 22.9 156 52.2 .. 11.6 51 22.3 .. 20.8 49 37.4 .. 47.7 Bellatrix 278 58.5 N 6 19.9 
22 248 52.6 124 58.8 22.3 171 52.8 11.8 66 24.6 20.7 64 39.8 47.6 Betelgeuse 271 28.0 N 7 24.2 
23 263 55.l 139 58.0 21.6 186 53.4 12.0 81 26.8 20.6 79 42.2 47.6 

100 278 57.5 154 57.3 N21 21.0 201 54.0 N23 12.1 96 29.1 N O 20.5 94 44.5 N O 47.5 Canopus 264 07.5 S52 41.2 
01 294 00.0 169 56.6 20.4 216 54.6 12.3 111 31.3 20.4 109 46.9 47.5 Capello 281 11.0 N45 58.7 
02 309 02.5 184 55.9 19.7 231 55.2 12.5 126 33.6 20.3 124 49.3 47.4 Deneb 49 47.7 N45 12.7 
03 324 04.9 199 55.l .. 19.1 246 55.8 .. 12.7 141 35.8 .. 20.2 139 51.6 .. 47.4 Denebola 182 58.6 Nl4 40.7 
04 339 07.4 214 54.4 18.4 261 56.4 12.9 156 38.l 20.l 154 54.0 47.3 Diphdo 349 20.3 S18 05.3 
05 354 09.9 229 53.7 17.8 276 57.0 13.0 171 40.3 20.0 169 56.4 47.3 
06 9 12.3 244 53.0 N21 17.l 291 57.6 N23 13.2 186 42.6 N O 19.9 184 58.8 N O 47.2 Dubhe 194 21.8 N61 51.4 

W 07 24 14.8 259 52.2 16.5 306 58.2 13.4 201 44.8 19.8 200 01.l 47.2 Elnath 278 43.8 N28 .35.4 
08 39 17.2 274 51.5 15.8 321 58.7 13.6 216 47.l 19.7 215 03.5 47.l Eltanin 90 56.9 N51 29.6 

E 09 54 19.7 289 50.8 .. 15.2 336 59.3 .. 13.8 231 49.3 .. 19.6 230 05.9 . . 47.0 Enif 34 10.8 N 9 47.3 
D 10 69 22.2 304 50.l 14.5 351 59.9 13.9 246 51.6 19.5 245 08.2 47.0 Fomalhaut 15 50.7 S29 43.1 
N 11 84 24.6 319 49.3 13.9 7 00.5 14.1 261 53.8 19.4 260 10.6 46.9 
E 

12 334 48.6 N21 13.2 22 01.l N23 14.3 276 56.l N O 19.3 s 99 27.l 275 13.0 N o 46.9 Gocru>< 172 28.l S57 00.7 

D 13 114 29.6 .349 47.9 12.6 37 01.7 14.5 291 58.3 19.2 290 15.3 46.8 Gienah 176 17.4 S17 26.3 

A 14 129 32.0 4 47.2 11.9 52 02.3 14.6 307 00.6 19.l 305 17.7 46.8 Hodor 149 22.3 S60 17.2 
y 15 144 34.5 19 46.5 .. 11.2 67 02.9 .. 14.8 322 02.8 .. 19.0 320 20.1 . . 46.7 Hamal 328 28.5 N23 22.3 

16 159 37.0 34 45.7 10.6 82 03.5 15.0 337 05.0 18.9 335 22.4 46.7 Kaus Aust. 84 15.7 S34 23.6 
17 174 39.4 49 45.0 09.9 97 04.l 15.2 352 07.3 18.8 350 24.8 46.6 
18 189 41.9 64 44.3 N21 09.3 112 04.7 N23 15.3 7 09.5 N O 18.7 5 27.2 N O 46.6 Kochab 137 18.4 N74 14.3 
19 204 44.4 79 43.6 08.6 127 05.3 15.5 22 11.8 11!.5 20 29.5 46.5 Markab 14 02.5 Nl5 06.2 
20 219 46.8 94 42.9 07.9 142 05.9 15.7 37 14.0 18.4 35 31.9 46.5 Menkar 314 40.8 N 4 00.9 
21 234 49.3 109 42.1 .. 07.3 157 06.5 .. 15.9 52 16.3 .. 18.3 50 34.3 .. 46.4 Menkent 148 36.2 S.36 16.8 
22 249 51.7 124 41.4 06.6 172 07.0 16.0 67 18.5 18.2 65 36.6 46.4 Miaplacidus 221 45.6 569 .38.6 
23 264 54.2 139 40.7 05.9 187 07.6 16.2 82 20.8 18.l 80 .39.0 46.3 

200 279 56.7 154 40.0 N21 05 . .3 202 08.2 N2.3 16.4 97 23.0 N O 18.0 '5 41.4 N O 46 . .3 Mirfak 309 15.7 N49 47.5 
01 294 59.1 169 39.3 04.6 217 08.8 16.6 112 25.3 17.9 110 43.7 46.2 Nunki 76 28.1 S26 19.l 
02 310 01.6 184 38.6 03.9 2.32 09.4 16.7 127 27.5 17.8 125 46.1 . 46.2 Peacock 53 57.0 S56 47.6 
03 325 04.1 199 37.8 .. 03.3 247 10.0 .. 16.9 142 29.7 .. 17.7 140 48.5 .. 46.l Pollux 243 57.9 N28 04.3 
04 340 06.5 214 37.1 02.6 262 10.6 17.1 157 .32.0 17.6 155 50.8 46.l Procyon 245 25.6 N 5 16.4 
05 355 09.0 229 36.4 01.9 277 11.2 17.2 172 34.2 17.5 170 53.2 46.0 
06 10 11.5 244 35.7 N21 01.3 292 11.8 N23 17.4 187 36.5 N O 17.4 185 55.6 N O 46.0 Raaalhague 96 28.8 Nl2 34.5 
07 ;,-; 13.9 259 35.0 21 00.6 307 12.4 17.6 202 38.7 17.3 200 57.9 45.9 Regulus 208 09.6 Nl2 03.6 

I 08 40 16.4 ')14 34_·1 20 '.>9.9 322 13.0 17.7 217 41.0 17.2 216 00.3 45.9 Rigel 281 35.8 S 8 13.4 
H 09 '.>'.> 16.8 289 :H.6 .. 59.2 337 13.6 .. 17.9 232 43.2 .. 17.l 231 02.7 .. 45.8 Rigil Keftt. 140 24.7 560 45.6 
lJ 10 70 21.3 304 32.9 56.6 352 14.2 18.l 247 45.4 17.0 246 05.0 45.7 Sabik 102 40.2 S15 42.1 
R 11 85 23.8 319 32.l 57.9 7 14.8 18.3 262 47.7 16.9 261 07.4 45.7 
s 12 100 26.2 334 31.4 N20 57.2 22 15.4 N23 18.4 277 49.9 N O 16.8 276 09.8 N o 45.6 Schedar 350 08.4 N56 25.8 
D 13 115 28.7 349 30.7 56.5 37 15.9 18.6 292 52.2 16.6 291 12.1 45.6 Shaula 96 54.6 S37 05.4 
A 14 130 31.2 4 30.0 55.8 52 16.5 18.8 307 54.4 16.5 306 14.5 45.5 Sirius 258 55.6 S16 41.5 
v 15 145 33.6 19 29.3 .. 55.2 67 17.l .. 18.9 322 56.6 .. 16.4 .321 16.9 . . 45.5 Spica 158 56.9 S11 03.8 

16 160 36.l 34 28.6 54.5 82 17.7 19.l 337 58.9 16.3 336 19.2 45.4 Suhail 223 10.7 543 21.6 
17 175 .38.6 49 27.9 53.8 97 18.3 19.3 353 01.l 16.2 .351 21.6 45.4 
18 190 41.0 64 27 .2 N20 53.l 112 18.9 N23 19.4 8 03.4 N O 16.1 6 24.0 N O 45.3 Vega 80 55.0 N38 46.0 
19 205 43.5 79 26.5 52.4 127 19.5 19.6 23 05.6 16.0 21 26.3 45.3 ZulNn'ubl 137 32.2 S15 57.9 
20 220 46.0 94 25.8 51.7 142 20.1 19.7 38 07.8 15.9 36 28.7 45.2 S.HA Mer. Pou. 
21 235 48.4 109 25.l .. 51.l 157 20.7 . . 19.9 53 10.l .. 15.8 51 31.0 . . 45.2 . , h m 

22 250 50.9 124 24.4 50.4 172 21.3 20.l 68 12.3 15.7 66 33.4 45.1 Venus 235 59.8 13 41 
23 265 53.3 139 23.7 49.7 187 21.9 20.2 83 14.6 15.6 81 35.8 45.l Mars 282 56.5 10 32 

h m Jupiter 177 31.5 17 31 
V,e,, Pa!.s. 5 23.3 t' -0.7 d 0.7 V 0.b d 0.2 V 2.2 d 0.1 V 2.4 d 0.1 Saturn 175 47.0 17 38 
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Twilight Moonrise 
SUN MOON lot. Sunrise 30 2 3 G.M.T . .._ _____ --4 ___________ -+---l--'N.;:;O::,:U:.:;t·:..,..-C.::;i:.;;V.:.:,il-+---+__;;.;.__._.;:;l__,,...--h.;:;_m-,--h ...... m-

G.H.A. Dec. G.HA V Dec. d H.P. • h m h m h m h m h m 
N 72 Cl Cl Cl d h o , o , 

30 00 179 08.2 N23 11.5 
01 194 08.0 11.3 
02 209 07.9 11.2 
03 224 07 .8 · · 11.0 
04 239 07.7 10.9 
05 254 07.5 10.7 
06 269 07.4 N23 10.6 
07 284 07.3 10.4 

T 08 299 07 .2 10.3 
09 314 07.0 · • 10.1 

U 10 329 06.9 10.0 
E 11 344 06.8 09.8 

S 12 359 06.7 N23 09.7 
D 13 14 06.5 09.5 
A 14 29 06.4 09.4 
y 15 44 06.3 · · 09.2 

16 59 06.2 09.1 
17 74 06.0 08.9 
18 89 05.9 N23 08.7 
19 104 05.8 08.6 
20 119 05.7 08.4 
21 134 05.6 · · 08.3 
22 149 05.4 08.1 
23 164 05.3 07.9 

100 179 05.2 N23 07.8 
01 194 05.1 07.6 
02 209 04.9 07.5 
03 224 04.8 · · 07.3 
04 239 04.7 07.1 
05 254 04.6 07.0 

06 269 04.4 N23 06.B 
W 07 284 04.3 06.6 
E 08 299 04.2 06.5 

09 314 04.1 · · 06.3 
D 10 329 04.0 06.1 
N 11 344 03.8 06.0 
E 12 359 03.7 N23 05.8 
S 13 14 03.6 05.6 
D 14 29 03.5 05.4 
A 15 44 03.4 · · 05.3 
y 16 59 03.2 05.1 

17 74 03.1 04.9 
18 89 03.0 N23 04.7 
19 104 02.9 04.6 
20 119 02.7 04.4 
21 134 02.6 · · 04.2 
22 149 02.5 04.0 
23 164 02.4 03.9 

2 00 179 02.3 N23 03.7 
01 194 02.1 03.5 
02 209 02.0 03.3 
03 224 01.9 · · 03.l 
04 239 01.8 03.0 
05 254 01.7 02.8 

06 269 01.5 N23 02.6 
07 284 01.4 02.4 

T 08 299 01.3 02.2 
H 09 314 01.2 · · 02.0 
U 10 329 01.1 01.8 
R 11 344 01.0 01.7 

S 12 359 00.8 N23 01.5 
D 13 14 00.7 01.3 
A 14 29 00.6 01.1 
Y 15 44 00.5 • · 00.9 

16 59 00.4 00.7 
17 74 00.2 00.5 
18 89 00.l N23 00.3 
19 104 00.0 23 00.1 
20 118 59.9 22 59.9 
21 133 59.8 • · 59.8 
22 148 59.7 59.6 
23 163 59.5 59.4 

S.D. 15.8 d 0.2 

205 28.6 
219 52.6 
234 16.5 
248 40.4 
263 04.2 
277 28.0 
291 51.7 
306 15.4 
320 39.0 
335 02.6 
349 26.2 

3 49.8 

18 13.3 
32 36.7 
47 00.2 
61 23.6 
75 47.0 
90 10.3 

104 33.7 
118 57.0 
133 20.3 
147 43.5 
162 06.8 
176 30.0 

190 53.2 
205 16.4 
219 39.6 
234 02.8 
248 26.0 
262 49.2 

277 12.3 
291 35.5 
305 58.7 
320 21.9 
334 45.0 
349 08.2 

3 31.4 
17 54.6 
32 17.8 
46 41.0 
61 04.3 
75 27.5 
89 50.8 

104 14.1 
118 37.4 
133 00.8 
147 24.1 
161 47.5 

176 11.0 
190 34.4 
204 57.9 
219 21.5 
233 45.0 
248 08.6 

262 32.3 
276 56.0 
291 19.7 
305 43.5 
320 07.3 
334 31.2 

348 55.1 
3 19.1 

17 43.2 
32 07.3 
46 31.4 
60 55.6 
75 19.9 
89 44.2 

104 08.6 
118 33.1 
132 57.6 
147 22.2 

s.o. 

5.0 Nl8 31.1 
4.9 18 37.7 
4.9 18 44.2 
4.8 18 50.5 
4.8 18 56.7 
4.7 19 02.8 
4.7 Nl9 08.7 
4.6 19 14.5 
4.6 19 20.2 
4.6 19 25.7 
4.6 19 31.1 
4.5 19 36.4 

<4.4 Nl9 41.5 
4.5 19 46.4 
4.4 19 51.3 
4.4 19 56.0 
4.3 20 00.5 
4.4 20 04.9 
4.3 N20 09.2 
4.3 20 13.3 
4.2 20 17.2 
4.3 20 21.0 
4.2 20 24.7 
4.2 20 28.2 
4.2 N20 31.6 
4.2 20 34.8 
-4.2 20 37.9 
4.2 20 40.8 
4.2 20 43.6 
4.1 20 46.2 
4.2 N20 48.7 
4.2 20 51.0 
4.2 20 53.2 
4.1 20 55.2 
4.2 20 57.1 
4.2 20 58.8 

4.2 N21 00.4 
4.2 21 01.8 
4.2 21 03.1 
4.3 21 04.2 
4.2 21 05.2 
4.3 21 06.!) 
4.3 N21 06.7 
4.3 21 07.2 
4.4 21 07.6 
4.3 21 07.8 
4.4 21 07.9 
4.5 21 07.8 

4.4 N21 07.6 
4.5 21 07.2 
4.6 21 06.7 
4.5 21 06.0 
4.6 21 05.2 
4.7 21 04.2 

4.7 N21 03.1 
4.7 21 01.9 
4.8 21 00.5 
4.8 20 58.9 
4.9 20 57.2 
4.9 20 55.4 

5.0 N20 53.4 
5.1 20 51.3 
5.1 20 49.0 
5.1 20 46.6 
S.2 20 44.l 
5.3 20 41.4 
5.3 N20 38.6 
5.4 20 35.7 
5.5 20 32.6 
5.5 20 29.4 
5.6 20 26.0 
5.7 20 22.5 

16.5 16.4 

6.6 60.5 
6.5 60.5 
6.3 60.5 
6.2 60.5 
6.1 60.5 
5.9 60.5 
5.8 60.5 
5.7 60.5 
5.5 60.5 
5.4 60.5 
5.3 60.5 
5.1 60.5 

4.9 60.5 
4.9 60.4 
4.7 60.4 
4.5 60.4 
4.4 60.4 
4.3 60.4 
4.1 60.4 
3.9 60.4 
3.8 60.4 
3.7 60.4 
3.5 60.4 
3.4 60.3 
3.2 60.3 
3.1 60.3 
2.9 60.3 
2.8 60.3 
2.6 60.3 
2.5 60.3 

N 70 Cl Cl Cl 
68 Cl Cl Cl 
66 Ill/ Ill/ 00 17 
64 //1/ /II/ 01 41 
62 1/1/ /Ill 02 16 
60 Ill/ 01 03 02 42 

N 58 Ill/ 01 48 03 02 
56 /Ill 02 17 03 18 
54 00 58 02 38 03 32 
52 01 40 02 56 03 44 
SO 02 06 03 11 03 55 
45 02 50 03 40 04 17 

N 40 03 20 04 02 04 35 
35 03 43 04 20 04 49 
30 04 02 04 35 05 02 
20 04 30 05 00 05 24 

N 10 04 53 05 20 05 43 
0 05 11 05 38 06 00 

S 10 05 28 05 54 06 17 
20 05 44 06 12 06 36 
30 06 00 06 30 06 56 
35 06 09 06 41 07 09 
40 06 18 06 52 07 23 
45 06 28 07 05 07 39 

S SO 06 40 07 21 07 59 
52 06 45 07 29 08 09 
54 06 51 07 37 08 20 
56 06 57 07 45 08 32 
58 07 03 07 55 08 47 

S 60 07 10 08 07 09 04 

Cl 

Cl 
00 38 
01 06 
01 28 
01 46 
02 01 
02 13 
02 24 
02 34 
02 42 
02 50 
03 07 

03 20 
03 32 
03 42 
04 00 
04 15 
04 30 
04 44 
05 00 
05 18 
05 28 
05 40 
05 55 

06 12 
06 20 
06 30 
06 40 
06 52 
07 06 

Cl 

Cl 
00 50 
01 33 
02 02 
02 24 
02 42 
02 57 
03 10 
03 21 
03 31 
03 40 
03 58 

04 14 
04 27 
04 38 
04 58 
05 15 
05 31 
05 47 
06 04 
06 24 
06 35 
06 49 
07 04 
07 24 
07 33 
07 43 
07 55 
OB 09 
OB 25 

Cl 

Cl 
01 33 
02 24 
02 56 
03 19 
03 38 
03 54 
04 07 
04 19 
04 29 
04 38 
04 58 

05 13 
05 27 
05 38 
05 58 
06 16 
06 32 

06 48 
07 05 
07 25 
07 37 
07 50 
08 06 

08 26 
08 35 
08 45 
08 57 
09 11 
09 26 

Cl 

Cl 
03 04 
03 44 
04 11 
04 32 
04 50 
05 04 
05 16 
05 27 
05 37 
05 45 
06 03 

06 18 
06 30 
06 41 
07 00 
07 16 
07 31 
07 46 
08 02 
08 21 
08 32 
08 44 
08 59 

09 16 
09 25 
09 14 
09 44 
09 56 
10 10 

2.3 60.2 t---+---+---Twi....,lig_h_t_➔-------Moo-._ns_e_t _ _,_ __ _ 

2.2 60.2 lot. Sun1et 
2.0 60.2 .._ ____ +--_C_iv_il-..._N_o_ut_. __ 30 ____ 1 ___ 2 __ ,--_3_ 
1.9 60.2 
1.7 60.2 • h m h m 
1.6 60.2 N 72 Cl Cl 

1.4 60.1 N 70 Cl Cl 
1.3 60.l 68 Cl D 
1.1 60.1 66 23 41 Ill/ 
1.0 60.1 64 22 25 //// 
0.8 60.1 62 21 50 /Ill 
0.7 60.1 60 21 25 23 03 
o.5 60.0 N 58 21 05 22 18 
0.4 60.0 56 20 49 21 50 
0.2 60.0 54 20 35 21 29 
0.1 60.!) 52 20 23 21 11 
0.1 60.0 SO 20 12 20 57 
0.2 $9.9 45 19 50 20 27 

0.4 59.9 N 40 19 33 20 05 
0.5 59.9 35 19 18 19 47 
0.7 59.9 30 19 05 19 32 
0.8 59.8 20 18 43 19 08 
1.0 59.8 N 10 . 18 25 18 48 
1.1 59.8 0 18 07 18 30 

1.2 59.8 S 10 17 50 18 13 
1.4 59.7 20 17 32 17 56 
1.6 59.7 30 17 11 17 37 
1.7 59.7 35 16 59 17 27 
1.8 59.7 40 16 45 17 15 
2.0 59.6 45 16 29 17 02 

2.1 59.6 S SO 16 08 16 46 
2.3 59.6 52 15 58 16 39 
2.4 59.6 54 15 48 16 31 
2.5 59.5 56 15 35 16 22 
2.7 59.5 58 15 21 16 12 
2.8 59.5 S 60 15 04 16 01 

h m 

Cl 

Cl 
Cl 
Ill/ 
/Ill 
Ill/ 
/Ill 

Ill/ 
Ill/ 

23 OB 
22 27 
22 01 
21 17 

20 47 
20 24 
20 06 
19 37 
19 15 
18 56 

18 39 
18 23 
18 07 
17 59 
17 49 
17 39 
17 28 
17 23 
17 17 
17 11 
17 05 
16 57 

h m 

Cl 

Cl 
21 33 
20 51 
20 23 
20 01 
19 43 
19 28 
19 16 
19 05 
18 55 
18 46 
18 28 

18 13 
18 00 
17 49 
17 30 
17 14 
16 59 

16 43 
16 27 
16 08 
15 57 
15 44 
15 29 

15 11 
15 03 
14 53 
14 42 
14 30 
14 16 

h m 

Cl 

Cl 
22 59 
22 08 
21 37 
21 13 
20 54 
20 38 
20 25 
20 13 
20 03 
19 54 
19 34 

19 19 
19 OS 
18 54 
18 34 
18 16 
18 00 

17 44 
17 26 
17 06 
16 54 
16 41 
16 25 

16 05 
15 56 
15 46 
15 34 
15 20 
15 04 

h m 

Cl 

Cl 
23 34 
22 54 
22 26 
22 04 
21 47 
21 32 
21 20 
21 09 
20 59 
20 50 
20 32 

20 16 
20 04 
19 52 
19 33 
19 16 
19 00 
18 45 
18 28 
18 08 
17 57 
17 43 
17 28 
17 09 
16 59 
16 49 
16 38 
16 24 
16 09 

h m 

Cl 

Cl 
23 44 
23 16 
22 55 
22 38 
22 24 

22 12 
22 01 
21 51 
21 43 
21 36 
21 19 
21 06 
20 55 
20 45 
20 27 
20 12 
19 58 

19 44 
19 29 
19 11 
19 01 
18 49 
18 35 

18 18 
18 10 
18 01 
17 51 
17 39 
17 26 

2.9 59.4 t--+-__ ..__S_U_N_., __ -+ __ _._ __ M_OO..._N __ .__ __ 

3
'
1 59

·
4 

Eqn. of Time 3.2 59.4 Doy 
3.4 59.4 oo• 12• 
3.5 59.3 
3.6 59.3 

16.2 

.. . 
30 03 27 

1 03 39 
2 03 51 

m • 
03 33 
03 45 
03 56 

Mer. 
Po11. 

h m 

12 04 
12 04 
12 04 

Mer. Poss. 
Upper lower 

h m 

10 44 
11 45 
12 46 

h m d 

23 15 28 
24 16 29 
00 16 01 

Phase 

• 



132 JULY 3, 4, 5 (FRI., SAT., SUN.) 

ARIES VENUS -3.3 MARS +1.7 JUPITER -1.5 SATURN +l.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. O..c. 
d h . ' . ' . ' . ' . ' . ' . , . ' . ' .. , . ' 
3~ 280 55.8 154 23.0 N20 49.0 202 22.5 N23 20.4 98 16.8 N O 15.5 96 38.l N O 45.0 Acomar 315 37.1 S40 22.6 

295 58.3 169 22.3 48.3 217 23.1 20.6 113 19.0 15.4 111 40.5 44.9 Achernar 335 45.0 S57 19.7 
02 311 00.7 184 21.6 47.6 232 23.7 20.7 128 21.3 15.3 126 42.9 44.9 Acrux 173 36,7 563 00.0 
03 326 03.2 199 20.9 .. 46.9 247 24.3 .. 20.9 143 23.5 .. 15.1 141 45.2 .. 44.8 Adhara 255 32.1 S28 56.8 
04 341 05.7 214 20.2 46.2 262 24.8 21.1 158 25.8 15.0 156 47.6 44.8 Aldebaran 291 17.7 Nl6 28.2 
05 356 08.1 229 19.5 45.5 277 25.4 21.2 173 28.0 14.9 171 49.9 44.7 
06 11 10.6 244 18.8 N20 44.8 292 26.0 N23 21.4 188 30.2 N O 14.8 186 52.3 N O 44.7 Alioth 166 42.0 N56 04.0 
07 26 13.1 259 18.l 44.1 307 26.6 21.5 203 32.5 14.7 201 54.7 44.6 Alkaid 153 17.9 N49 24.7 
08 41 15.5 274 17.4 43.4 322 27.2 21.7 218 34.7 14.6 216 57.0 44.6 Al Na'ir 28 13.9 547 02.9 

F 09 56 18.0 289 16.7 .. 42.7 337 27.8 .. 21.9 233 36.9 .. 14.5 231 59.4 .. 44.5 Alnilam 276 11.4 S 1 12.8 
R 10 71 20.5 304 16.0 42.0 352 28.4 22.0 248 39.2 14.4 247 01.8 44.5 Alphard 218 20.3 S 8 34.7 
I 11 86 22.9 319 15.3 41.3 7 29.0 22.2 263 41.4 14.3 262 04.l 44.4 
D 12 101 25.4 334 14.6 N20 40.6 22 29.6 N23 22.3 278 43.6 N O 14.2 277 06.5 N O 44.4 Alphecca 126 31.4 N26 46.8 
A 13 116 27.8 349 13.9 39.9 37 30.2 22.5 293 45.9 14.1 292 08.8 44.3 Alpheratz 358 08.7 N28 59.1 
y 14 131 30.3 4 13.2 39.2 52 30.8 22.7 308 48.l 13.9 307 11.2 44.2 Altair 62 31.7 N 8 49.2 

15 146 32.8 19 12.5 .. 38.5 67 31.4 .. 22.8 323 50.4 .. 13.8 322 13.6 .. 44.2 Ankaa 353 39.7 S42 24.2 
16 161 35.2 34 11.8 37.8 82 32.0 23.0 338 52.6 13.7 337 15.9 44.1 Antares 112 55.9 S26 23.5 
17 176 37.7 49 11.1 37.1 97 32.6 23.1 353 54.8 13.6 352 18.3 44.1 
18 191 40.2 64 10.4 N20 36.4 112 33.2 N23 23.3 8 57.1 N O 13.5 7 20.6 N O 44.0 Arcturus 146 17.8 Nl9 17.0 
19 206 42.6 79 09.7 35.7 127 33.8 23.4 23 59.3 13.4 22 23.0 44.0 Atria 108 19.1 568 59.8 
20 221 45.1 94 09.0 35.0 142 34.4 23.6 39 01.5 13.3 37 25.4 43.9 Avior 234 28.6 S59 27.1 
21 236 47.6 109 08.3 .. 34.2 157 34.9 .. 23.7 · 54 03.8 .. 13.2 52 27.7 .. 43.9 Bellatrix 278 58.5 N 6 19.9 
22 251 50.0 124 07.6 33.5 172 35.5 23.9 69 06.0 13.1 67 30.1 43.8 Betelgeuse 271 28.0 N 7 24.2 
23 266 52.5 139 06.9 32.8 187 36.1 24.l 84 08.2 13.0 82 32.4 43.8 

4~ 281 54.9 154 06.2 N20 32.1 202 36.7 N23 24.2 99 10.5 N O 12.9 97 34.8 N o 43.7 Canopus 264 07.5 S52 41.l 
296 57.4 169 05.5 31.4 217 37.3 24.4 114 12.7 12.7 112 37.2 43.6 Capello 281 10.9 N45 58.7 

02 311 59.9 184 04.9 30.7 232 37.9 24.5 129 14.9 12.6 127 39.5 43.6 Deneb 49 47.7 N45 12.7 
03 327 02.3 199 04.2 .. 30.0 247 38.5 .. 24.7 144 17.2 .. 12.5 142 41.9 .. 43.5 Denebola 182 58.6 Nl4 40.7 
04 342 04.8 214 03.5 29.2 262 39.1 24.8 159 19.4 12.4 157 44.2 43.5 Diphdo 349 20.3 S18 05.3 
05 357 07.3 229 02.8 28.5 277 39.7 25.0 174 21.6 12.3 172 46.6 43.4 

06 12 09.7 244 02.1 N20 27.8 292 40.3 N23 25.1 189 23.9 N O 12.2 187 49.0 N O 43.4 Dubhe 194 21.8 N61 51.4 
07 27 12.2 259 01.4 27.1 307 40.9 25.3 204 26.1 12.1 202 51.3 43.3 Elnath 278 43.8 N28 35.4 

s 08 42 14.7 274 00.7 26.4 322 41.5 25.4 219 28.3 12.0 217 53.7 43.3 Eltanin 90 56.9 N51 29.6 
A 09 57 17.1 289 00.0 .. 25.6 337 42.1 .. 25.6 234 30.6 .. 11.9 232 56.0 . . 43.2 Enif 34 10.8 N 9 47.3 
T 10 72 19.6 303 59.4 24.9 352 42.7 25.7 249 32.8 11.8 247 58.4 43.1 Fomalhaut 15 50.6 S29 43.1 
u 11 87 22.1 318 58.7 24.2 7 43.3 25.9 264 35.0 11.6 263 00.8 43.l 
R 12 102 24.5 333 58.0 N20 23.5 22 43.9 N23 26.0 279 37.2 N O 11.5 278 03.l N O 43.0 Gacrux 172 28.2 S57 00.7 
D 13 117 27.0 348 57.3 22.7 37 44.5 26.2 294 39.5 11.4 293 05.5 43.0 Gienah 176 17.5 S17 26.3 
A 14 132 29.4 3 56.6 22.0 52 45.1 26.3 309 41.7 11.3 308 07.8 42.9 Hodor 149 22.3 560 17.2 
y 15 147 31.9 18 55.9 .. 21.3 67 45.7 .. 26.5 324 43.9 .. 11.2 323 10.2 . . 42.9 Homcil 328 28.4 N23 22.3 

16 162 34.4 33 55.3 20.5 82 46.2 26.6 339 46.2 11.1 338 12.5 42.8 Kaus Aust. 84 15.7 S34 23.6 
17 177 36.8 48 54.6 19.8 97 46.8 26.8 354 48.4 11.0 353 14.9 42.8 
18 192 39.3 63 53.9 N20 19.l 112 47.4 N23 26.9 9 50.6 N O 10.9 8 17.3 N O 42.7 Kochab 137 18.4 N74 14.3 
19 207 41.8 78 53.2 18.3 127 48.0 27.l 24 52.9 10.7 23 19.6 42.6 Markab 14 02.5 Nl5 06.2 
20 222 44.2 93 52.5 17.6 142 48.6 27.2 39 55.1 10.6 38 22.0 42.6 Menkar 314 40.7 N 4 01.0 
21 237 46.7 108 51.9 .. 16.9 157 49.2 .. 27.4 54 57.3 .. 10.5 53 24.3 .. 42.5 Menkent 148 36.2 S36 16.8 
22 252 49.2 123 51.2 16.l 172 49.8 27.5 69 59.5 10.4 68 26.7 42.5 Mioplocic:lus 221 45.6 569 38.6 
23 267 51.6 138 50.5 15.4 187 50.4 27.7 85 01.8 10.3 83 29.0 42.4 

5~ 282 54.1 153 49.8 N20 14.7 202 51.0 N23 27.8 100 04.0 N O 10.2 98 31.4 N O 42.4 Mirfak 309 15.6 N49 47.5 
297 56.6 168 49.2 13.9 217 51.6 28.0 115 06.2 10.1 113 33.7 42.3 Nunki 76 28.l S26 19.1 

02 312 59.0 183 48.5 13.2 232 52.2 28.l 130 08.5 10.0 128 36.l 42.2 Peacock 53 57.0 S56 47.6 
03 328 01.5 198 47.8 .. 12.4 247 52.8 .. 28.2 145 10.7 . . 09.9 143 38.5 .. 42.2 Pollux 243 57.9 N28 04.3 
04 343 03.9 213 47.1 11.7 262 53.4 28.4 160 12.9 09.7 158 40.8 42.l Procyon 245 25.5 N 5 16.4 
05 358 06.4 228 46.4 11.0 277 54.0 28.5 175 15.1 09.6 173 43.2 42.l 

06 13 08.9 243 45.8 N20 10.2 292 54.6 N23 28.7 190 17.4 N O 09.5 188 45.5 N O 42.0 Rasalhague 96 28.7 Nl2 34.5 
07 28 11.3 258 45.1 09.S 307 55.2 28.8 205 19.6 09.4 203 47.9 42.0 Regulus 208 09.6 Nl2 03.6 
08 43 13.8 273 44.4 08.7 322 55.8 29.0 220 21.8 09.3 218 50.2 41.9 Rigel 281 35.8 S 8 13.4 

s 09 58 16.3 288 43.8 .. 08.0 337 56.4 .. . 29.l 235 24.0 .. 09.2 233 52.6 . . 41.8 Rigil Kent. 140 24.7 560 45.6 
u 10 73 18.7 303 43.1 07.2 352 57.0 29.2 250 26.3 09.1 248 54.9 41.8 Sabik 102 40.2 S15 42.l 
N 11 88 21.2 318 42.4 06.5 7 57.6 29.4 265 28.5 09.0 263 57.3 41.7 

D 12 103 23.7 333 41.7 N20 05.7 22 58.2 N23 29.5 280 30.7 N O 08.8 278 59.7 N O 41.7 Schedar 350 08.3 N56 25.8 
A 13 118 26.l 348 41.l 05.0 37 58.8 29.7 295 32.9 08.7 294 02.0 41.6 Shaula 96 54.6 537 05.4 
y 14 133 28.6 3 40.4 04.2 52 59.3 29.8 310 35.2 08.6 309 04.4 41.6 Sirius 258 55.6 S16 41.5 

15 148 31.0 18 39.7 .. 03.5 67 59.9 .. 29.9 325 37.4 . . 08.5 324 06.7 .. 41.5 Spica 158 56.9 S11 03.8 
16 163 33.5 33 39.l 02.7 83 00.5 30.l 340 39.6 08.4 339 09.l 41.4 Suhail 223 10.8 543 21.6 
17 178 36.0 48 38.4 02.0 98 01.l 30.2 355 41.8 08.3 354 11.4 41.4 

18 193 38.4 63 37.7 N20 01.2 113 01. 7 N23 30.4 10 44.l N O 08.2 9 13.8 N o 41.3 Vega 80 55.0 N38 46.1 
19 208 40.9 78 37.1 20 00.5 128 02.3 30.5 25 46.3 08.0 24 16.l 41.3 Zuben'ubi 137 32.3 S15 57.9 
20 223 43.4 93 36.4 19 59.7 143 02.9 30.6 40 48.5 07.9 39 18.5 41.2 S.HA Mer. Po11. 
21 238 45.8 108 35.7 .. 59.n 158 03.5 .. 30.8 55 50.7 .. 07.8 54 20.8 .. 41.2 . , h .. 
22 253 48.3 123 35.1 58.2 173 04.1 30.9 70 53.0 07.7 69 23.2 41.l Venus 232 11.3 13 44 
23 268 50.8 138 34.4 57.4 188 04.7 31.0 85 55.2 07.6 84 25.5 41.0 Mars 280 41.8 10 29 

h m Jupiter 177 15.5 17 21 
Mt>r PC'IU, 5 11.5 I' -0.7 d 0.7 V 0.1, d 0.1 V 2.2 d 0.1 V 2.4 d 0.1 Saturn 175 39.9 17 27 



JULY 3, 4, 5 (FRI., SAT., SUN.) 133 

SUN MOON lot. 
Twilight Moonrise 

Nout. Civil Sunrise 3 4 5 6 
G.M.T.1-G-.-H-A-. __ De_c_. -+-G-.H-A-. -V--0..-c.--d--H.-P.-+---.+-';.;.h;;;..;;;.;.m~~h;.c.;.;.m-+-h-m-l--h--m-i--h--m-i--h-"-m-i--h -m-

N 72 D D D D 02 50 
d h 

3~ 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 4: 
02 
03 
04 
05 
06 
07 

s 08 
A 09 
T 10 
u 11 
R 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 

5~ 
02 
03 
04 
05 
06 
07 
08 

s 09 
u 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

c, I o I 

178 59.4 N22 59.2 
193 59.3 59.0 
208 59.2 58.8 
223 59.l · · 58.6 
238 59.0 58.4 
253 58.8 58.2 
268 58.7 N22 58.0 
283 58.6 57.8 
298 58.5 57.6 
313 58.4 · · 57.4 
328 58.3 57 .2 
343 58.1 57 .0 
358 58.0 N22 56.8 

13 57.9 56.6 
28 57.8 56.4 
43 57.7 · · 56.l 
58 57.6 55.9 
73 57.4 55.7 
88 57.3 N22 55.5 

103 57.2 55.3 
118 57.1 55.l 
133 57.0 · · 54.9 
148 56.9 54.7 
163 56.8 54.5 
178 56.6 N22 54.3 
193 56.5 54.0 
208 56.4 53.8 
223 56.3 · · 53.6 
238 56.2 53.4 
253 56.1 53.2 
268 56.0 N22 53.0 
283 55.8 52.8 
298 55.7 52.5 
313 55.6 · · 52.3 
328 55.5 52.l 
343 55.4 51.9 
358 55.3 N22 51.7 

13 55.2 51.4 
28 55.l 51.2 
43 54.9 · · 51.0 
58 54.8 50.8 
73 54.7 50.5 
88 54.6 N22 50.3 

103 54.5 50.1 
118 54.4 49.9 
133 54.3 • · 49.6 
148 54.2 49.4 
163 54.1 49.2 
178 53.9 N22 49.0 
193 53.8 48.7 
208 53.7 48.5 
223 53.6 · · 48.3 
238 53.5 48.0 
253 53.4 47.8 
268 53.3 N22 47.6 
283 53.2 47.3 
298 53.1 47.1 
313 53.0 · · 46.9 
328 52.8 46.6 
343 52.7 46.4 

358 52.6 N22 46.2 
13 52.5 45.9 
28 52:4 45.7 
43 52.3 · · 45.4 
58 52.2 45.2 
73 52.1 45.0 
88 52.0 N22 44.7 

103 51.9 44.5 
118 51.8 44.2 
133 51.7 · · 44.0 
148 51.5 43.7 
163 51.4 43.5 

s.o. 15.8 d 0.2 

0 I O I 

161 46.9 5.7 N20 18.9 
176 11.6 5.8 20 15.2 
190 36.4 5.9 20 11.3 
205 01.3 5.9 20 07 .3 
219 26.2 6.0 20 03.1 
233 51.2 6.1 19 58.9 
248 16.3 6.2 N19 54.5 
262 41.5 6.3 19 50.0 
277 06.8 6.3 19 45.3 
291 32.1 6.4 19 40.6 
305 57.5 6.5 19 35.7 
320 23.0 6.6 19 30.7 
334 48.6 6.6 Nl9 25.5 
349 14.2 6.8 19 20.3 

3 40.0 6.8 19 14.9 
18 05.8 6.9 19 09.5 
32 31.7 7.0 19 03.9 
46 57.7 7.0 18 58.2 
61 23.7 7.2 Nl8 52.4 
75 49.9 7.2 18 46.5 
90 16.1 7.4 18 40.4 

104 42.5 7.4 18 34.3 
119 08.9 7.5 18 28.l 
133 35.4 7.6 18 21.7 
148 02.0 1.1 Nl8 15.3 
162 28.7 7.8 18 08.7 
176 55.5 7.9 18 02.0 
191 22.4 7.9 17 55.3 
205 49.3 8.1 17 48.4 
220 16.4 8.1 17 41.5 
234 43.5 8.3 Nl7 34.4 
249 10.8 8.3 17 27 .3 
263 38.l 8.4 17 20.0 
278 05.5 8.5 17 12.7 
292 33.0 8.6 17 05.3 
307 00.6 8.7 16 57.8 
321 28.3 8.8 N16 50.2 
335 56.l 8.9 16 42.5 
350 24.0 8.9 16 34.7 

4 51.9 9.1 16 26.9 
19 20.0 9.1 16 18.9 
33 48.l 9.3 16 10.9 
48 16.4 9.3 Nl6 02.8 
62 44.7 9.4 15 54.6 
77 13.1 9.6 15 46.3 
91 41.7 9.6 15 38.0 

106 10.3 9.7 15 29.6 
120 39.0 9.8 15 21.1 
135 07.8 9.8 Nl5 12.5 
149 36.6 10.0 15 03.9 
lM 05.6 10.l 14 55.2 
178 34.7 10.l 14 46.4 
193 03.8. 10.3 14 37 .6 
207 33.1 10.3 14 28.7 
222 02.4 10.4 Nl4 19.7 
236 31.8 10.5 14 10.7 
251 01.3 10.6 14 01.6 
265 30.9 10.7 13 52.4 
280 00.6 10.8 13 43.2 
294 30.4 10.8 13 33.9 

309 00.2 11.0 N13 24.6 
323 30.2 11.0 13 15.2 
338 00.2 11.l 13 05.7 
352 30.3 11.2 12 56.2 

7 00.5 11.3 12 46.6 
21 30.8 11.3 12 37 .o 
36 01.l 11.4 Nl2 27 .4 
50 31.5 11.6 12 17.6 
65 02.1 11.6 12 07.9 
79 32.7 11.6 11 58.1 
94 03.3 11.8 11 48.2 

108 34.1 ll.9 11 38.3 

s.o. 16.0 15.8 

3.7 59.3 
3.9 59.2 
4.0 59.2 
4.2 59.2 
4.2 59.l 
4.4 59.l 
4.5 59.l 
4.7 59.1 
4.7 59.0 
4.9 59.0 
5.0 59.0 
5.2 58.9 
5.2 58.9 
5.4 58.9 
5.4 58.8 
5.6 58.8 
5.7 58.8 
5.8 58.7 
5.9 58.7 
6.1 58.7 
6.1 58.6 
6.2 58.6 
6.4 58.6 
6.4 58.5 
6.6 58.5 
6.7 58.5 
6.7 58.4 
6.9 58.4 
6.9 58.3 
7.1 58.3 

N 70 D D D D 04 14 
68 D D D 03 04 04 52 
66 //// //// 00 40 03 44 05 19 
64 Ill/ Ill/ 01 47 04 11 05 40 
62- //1/ /Ill 02 21 04 32 05 56 
60 Ill/ 01 10 02 45 04 50 06 10 

N 58 1111 01 53 03 05 05 04 06 22 
56 Ill/ 02 20 03 21 05 16 06 32 
54 01 05 02 41 03 34 05 27 06 41 
52 01 44 02 58 03 46 05 37 06 49 
50 02 09 03 13 03 57 05 45 06 56 
45 02 53 03 42 04 19 06 03 07 11 

N 40 03 22 04. 04 04 36 06 18 07 24 
35 03 45 04 21 04 51 06 30 07 35 
30 04 03 04 36 05 04 06 41 07 44 
20 04 31 05 01 05 25 07 00 08 00 

N 10 04 54 05 21 05 44 07 16 08 14 
0 05 12 05 38 06 01 07 31 08 27 

S 10 05 29 05 55 06 18 07 46 08 40 
20 05 44 06 12 06 36 08 02 08 54 
30 06 00 06 30 06 56 08 21 09 10 
35 06 09 06 40 07 08 08 32 09 19 
40 06 18 06 52 07 22 08 44 09 30 
45 06 28 07 05 07 38 08 59 09 42 

S 50 06 39 07 20 07 59 09 16 09 57 
52 06 44 07 28 08 08 09 25 10 04 
54 06 50 07 36 08 19 09 34 10 11 
56 06 56 07 44 08 31 09 44 10 20 
58 07 02 07 54 08 45 09 56 10 30 

S 60 07 09 08 05 09 02 10 10 10 41 

05 46 
06 17 
06 40 
06 57 
07 11 
07 23 
07 33 
07 42 
07 49 
07 56 
08 02 
08 08 
08 20 
08 29 
08 38 
08 45 
08 58 
09 09 
09 19 
09 29 
09 40 
09 53 
10 00 
10 08 
10 18 
10 29 
10 34 
10 40 
10 47 
10 54 
11 02 

07 51 
08 08 
08 21 
08 32 
08 41 
08 48 
08 55 
09 01 
09 06 
09 10 
09 15 
09 18 
09 26 
09 33 
09 39 
09 44 
09 53 
10 00 
10 08 
10 15 
10 22 
10 31 
10 36 
10 42 
10 48 
10 56 
11 00 
11 03 
11 08 
11 13 
11 18 

7.l 58.3 1--+---+---Tw_i.._lig_h_t_-+ __ _,_ __ Moo_._n_set __ .._ __ 

7.3 58.2 lot. Sunset 
7.3 58.2 .._ ______ C_iv_ll.....,._N_o_u_t.-+-__ 3 ___ 4_,--_5_,....._6_ 
7.4 58.2 
7.5 58.1 o h m h m 

7.6 58.1 N 72 D D 

7.7 58.1 N 70 □ D 
7.8 58.0 68 D D 
7.8 58.0 66 23 23 //// 
8.0 58.0 64 22 20 Ill/ 
8.0 57.9 62 21 47 Ill/ 
8.1 57.9 60 21 22 22 56 
8.2 57.8 N 58 21 03 22 15 
8.3 57.8 56 20 47 21 47 
8.3 57.8 54 20 34 21 27 
8.4 57.7 52 20 22 21 10 
8.5 57.7 50 20 11 20 55 
8.6 57.7 45 19 50 20 27 

8.6 57.6 N 40 19 32 20 05 
8.7 57.6 35 19 18 19 47 
8.8 57.6 30 19 05 19 32 
8.8 57.5 20 18 44 19 08 
8.9 57.5 N 10 18 25 18 48 
9.0 57.5 0 18 08 18 30 
9.0 57.4 S 10 17 51 18 14 
9.1 57.4 20 17 33 17 57 
9.2 57.3 30 17 12 17 39 
9.2 57.3 35 17 00 17 28 
9.3 57..3 40 16 47 17 17 
9.3 57.2 45 16 30 17 04 

9.4 57.2 S 50 16 10 16 48 
9.5 57.2 52 16 01 16 41 
9.5 57.1 54 15 50 16 33 
9.6 57.1 56 15 38 16 25 
9.6 57.1 58 15 24 16 15 
9.6 57.0 S 60 15 07 16 04 

h m 

D 

D 
D 
/Ill 
Ill/ 
Ill/ 
/Ill 

/Ill 
Ill/ 

23 02 
22 24 
21 58 
21 15 
20 46 
20 23 
20 05 
19 37 
19 15 
18 57 
18 40 
18 24 
18 08 
18 00 
17 51 
17 41 

17 30 
17 25 
17 19 
17 13 
17 07 
17 00 

h m 

D 

Cl 
23 44 
23 16 
22 55 
22 38 
22 24 
22 12 
22 01 
21 51 
21 43 
21 36 
21 19 
21 06 
20 55 
20 45 
20 27 
20 12 
19 58 
19 44 
19 29 
19 11 
19 01 
18 49 
18 35 
18 18 
18 10 
18 01 
17 51 
17 39 
17 26 

h m 

01 49 

00 23 
23 47 
23 28 
23 13 
23 00 
22 50 
22 40 
22 32 
22 24 
22 18 
22 12 
21 59 
21 48 
21 39 
21 31 
21 17 
21 04 
20 52 
20 41 
20 28 
20 13 
20 05 
19 55 
19 44 
19 JO 
19 24 
19 16 
19 08 
18 59 
18 49 

h m 

00 43 
00 10 
23 47 
23 35 
23 25 
23 16 
23 08 
23 02 
22 56 
22 51 
22 46 
22 41 
22 32 
22 24 
22 17 
22 11 
22 01 
21 51 
21 43 
21 34 
21 24 
21 14 
21 07 
21 00 
20 52 

20 42 
20 37 
20 32 
20 26 
20 19 
20 12 

h m 

00 20 
{~ ~} 
23 46 
23 39 
23 33 
23 28 
23 23 
23 19 
23 15 
23 12 
23 09 
23 07 
23 01 

22 56 
22 51 
22 48 
22 41 
22 35 
22 30 
22 24 
22 18 
22 11 
22 07 
22 03 
21 57 

21 51 
21 48 
21 45 
21 41 
21 37 
21 33 9.8 57.01--+-__ ...__S_U_N__,, __ ➔ __ _,_ __ M_OO.,__N __ .,__ __ 

9
·
7 57

·0 Eqn. of Time 
9.8 56.9 Doy oo• 

12
• 

9.9 56.9 
9.9 56.8 
9.9 56.8 

15.6 

m • 
3 04 02 
4 04 13 
5 04 24 

m • 
04 08 
04 19 
04 29 

Mer. 
Paas. 

h "' 
12 04 
12 04 
12 04 

Mer. Paaa. 
Upper Lowwr Ag• 

h ., 

13 45 
14 40 
15 31 

h m d 

01 16 02 
02 13 03 
03 06 04 

Phase 



134 JULY 6, 7, 8 (MON., TUES., WED.) 

ARIES VENUS -3.3 MARS +1.7 JUPITER -1.5 SATURN +1.2 STARS 
G.M.T.r----,-------+-------t---------i-------f-----------

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. 
dh o, o, o, o, o t o, o, o, 0 1 

6 00 283 53.2 153 33.7 Nl9 56.7 203 05.3 N23 31.2 100 57.4 N O 07.5 99 27.9 N O 41.0 
01 298 55.7 168 33.1 55.9 218 05.9 31.3 115 59.6 07.4 114 30.3 40.9 
02 313 58.2 183 32.4 55.1 233 06.5 31.5 131 01.8 07.2 129 32.6 40.9 
03 329 00.6 198 31.7 · · 54.4 248 07.1 · · 31.6 146 04.1 · · 07.1 144 35.0 · · 40.8 
04 344 03.1 213 31.1 53.6 263 07.7 31.7 161 06.3 07.0 159 37.3 40.7 
05 359 05.5 228 30.4 52.9 278 08.3 31.9 176 08.5 06.9 174 39.7 40.7 
06 14 08.0 243 29.8 Nl9 52.1 293 08.9 N23 32.0 191 10.7 N 0 06.8 189 42.0 N 0 40.6 
07 29 10.5 258 29.1 51.3 308 09.5 32.1 206 13.0 06.7 204 44.4 40.6 
08 44 12.9 273 28.4 50.6 323 10.1 32.3 221 15.2 06.6 219 46.7 40.5 

M 09 59 15.4 288 27.8 · · 49.8 338 10.7 · · 32.4 236 17.4 · · 06.4 234 49.1 · · 40.5 
0 10 74 17.9 303 27.l 49.0 353 11.3 32.5 251 19.6 06.3 249 51.4 40.4 
N 11 89 20.3 318 26.5 48.2 8 11.9 32.7 266 21.8 06.2 264 53.8 40.3 
!J 12 104 22.8 333 25.8 Nl9 47.5 23 12.5 N23 32.8 281 24.1 N O 06.1 279 56.l N O 40.3 
A 13 119 25.3 348 25.l 46.7 38 13.l 32.9 296 26.3 06.0 294 58.5 40.2 
Y 14 134 27.7 3 24.5 45.9 53 13.7 33.1 311 28.5 05.9 310 00.8 40.2 

15 149 30.2 18 23.8 · · 45.l 68 14.3 · · 33.2 326 30.7 · · 05.7 325 03.2 • • 40.1 
16 164 32.7 33 23.2 44.4 83 14.9 33.3 341 32.9 05.6 340 05.5 40.0 
17 179 35.1 48 22.5 43.6 98 15.5 33.4 356 35.2 05.5 355 07.9 40.0 
18 194 37.6 63 21.9 Nl9 42.8 113 16.0 N23 33.6 11 37.4 N O 05.4 10 10.2 N O 39.9 
19 209 40.0 78 21.2 42.0 128 16.6 33.7 26 39.6 05.3 25 12.6 39.9 
20 224 42.5 93 20.6 41.3 143 17.2 33.8 41 41.8 05.2 40 14.9 39.8 
21 239 45.0 108 19.9 · · 40.5 158 17.8 · · 34.0 56 44.0 · · 05.0 55 17.3 · · 39.7 
22 254 47.4 123 19.3 39.7 173 18.4 34.1 71 46.3 04.9 70 19.6 39.7 
23 269 49.9 138 18.6 38.9 188 19.0 34.2 86 48.5 04.8 85 22.0 39.6 

7 00 284 52.4 153 18.0 Nl9 38.1 203 19.6 N23 34.3 101 50.7 N O 04.7 100 24.3 N O 39.6 
01 299 54.8 168 17.3 37.3 218 20.2 34.5 116 52.9 04.6 115 26.7 39.5 
02 314 57.3 183 16.7 36.6 233 20.8 34.6 131 55.1 04.5 130 29.0 39.4 
03 329 59.8 198 16.0 · · 35.8 248 21.4 · · 34.7 146 57.3 · · 04.3 145 31.4 · · 39.4 
04 345 02.2 213 15.4 35.0 263 22.0 34.9 161 59.6 04.2 160 33.7 39.3 
05 0 04.7 228 14.7 34.2 278 22.6 35.0 177 01.8 04.1 175 36.1 39.3 
06 15 07.2 243 14.l Nl9 33.4 293 23.2 N23 35.l 192 04.0 N O 04.0 190 38.4 N O 39.2 
07 30 09.6 258 13.4 32.6 308 23.8 35.2 207 06.2 03.9 205 40.8 39.2 

T 08 45 12.l 273 12.8 31.8 323 24.4 35.4 222 08.4 03.8 220 43.l 39.1 
09 60 14.5 288 12.l · · 31.0 338 25.0 · · 35.5 237 10.6 · · 03.6 235 45.5 • · 39.0 

U 10 75 17.0 303 11.5 30.2 353 25.6 35.6 252 12.8 03.5 250 47.8 39.0 
E 11 90 19.5 318 10.8 29.5 8 26.2 35.7 267 15.l 03.4 265 50.1 38.9 
S 12 105 21.9 333 10.2 Nl9 28.7 23 26.8 N23 35.8 282 17.3 N O 03.3 280 52.5 N O 38.9 
D 13 120 24.4 348 09.5 27.9 38 27.4 36.0 297 19.5 03.2 295 54.8 38.8 
A 14 135 26.9 3 08.9 27.1 53 28.0 36.1 312 21.7 03.1 310 57.2 38.7 
y 15 150 29.3 18 08.3 · · 26.3 68 28.6 · · 36.2 327 23.9 · · 02.9 325 59.5 · · 38.7 

16 165 31.8 33 07.6 25.5 83 29.2 36.3 342 26.l 02.8 341 01.9 38.6 
17 180 34.3 48 07.0 24.7 98 29.8 36.5 357 28.3 02.7 356 04.2 38.5 
18 195 36.7 63 06.3 Nl9 23.9 113 30.4 N23 36.6 12 30.6 N O 02.6 11 06.6 N O 38.5 
19 210 39.2 78 05.7 23.l 128 31.0 36.7 27 32.8 02.5 26 98.9 38.4 
20 225 41.6 93 05.l 22.3 143 31.6 36.8 42 35.0 02.4 41 11.3 38.4 
21 240 44.l 108 04.4 · · 21.5 158 32.2 · · 36.9 57 37.2 · · 02.2 56 13.6 · · 38.3 
22 255 46.6 123 03.8 20.7 173 32.8 37.l 72 39.4 02.l 71 16.0 38.2 
23 270 49.0 138 03.l 19.9 188 33.4 37.2 87 41.6 02.0 86 18.3 38.2 

8 00 285 51.5 153 02.5 Nl9 19.l 203 34.0 N23 37.3 102 43.8 N O 01.9 101 20.7 N O 38.l 
01 300 54.0 168 01.9 18.2 218 34.6 37.4 117 46.l 01.8 116 23.0 38.l 
02 315 56.4 183 01.2 17.4 233 35.2 37.5 132 48.3 01.6 131 25.3 38.0 
03 330 58.9 198 00.6 · · 16.6 248 35.8 · · 37.6 147 50.5 · · 01.5 146 27.7 · · 37.9 
04 346 01.4 213 00.0 15.8 263 36.4 37.8 162 52.7 01.4 161 30.0 37.9 
05 l 03.8 227 59.3 15.0 278 37.0 37.9 177 54.9 01.3 176 32.4 37.8 

06 16 06.3 242 58.7 Nl9 14.2 293 37.6 N23 38.0 192 57.l N 0 01.2 191 34.7 N 0 37.8 
W 07 31 08.8 257 58.1 13.4 308 38.2 38.l 207 59.3 01.0 206 37.1 37.7 
E 08 46 11.2 272 57.4 12.6 323 38.8 38.2 223 01.5 00.9 221 39.4 37.6 
D 09 61 13.7 287 56.8 · · 11.8 338 39.4 · · 38.3 238 03.7 · · 00.8 236 41.8 • · 37.6 
N 10 76 16.l 302 56.2 11.0 353 40.0 38.5 253 06.0 00.7 251 44.1 37.5 

11 91 18.6 317 55.5 10.l 8 40.6 38.6 268 08.2 00.6 266 46.5 37.5 
E 12 106 21.1 332 54.9 Nl9 09.3 23 41.2 N23 38.7 283 10.4 N O 00.4 281 48.8 N O 37.4 
S 13 121 23.5 347 54.3 08.5 38 41.8 38.8 298 12.6 00.3 296 51.1 37.3 
D 14 136 26.0 2 53.6 07.7 53 42.4 38.9 313 14.8 00.2 311 53.5 37.3 
A 15 151 28.5 17 53.0 · · 06.9 68 43.0 · · 39.0 328 17.0 N O 00.1 326 55.8 · · 37.2 
y 16 166 30.9 32 52.4 06.0 83 43.6 39.1 343 19.2 0 00.0 341 58.2 37.1 

17 181 33.4 47 51.8 05.2 98 44.2 39.3 358 21.4 S O 00.2 357 00.5 37.1 
18 196 35.9 62 51.1 Nl9 04.4 113 44.8 N23 39.4 13 23.6 S 0 00.3 12 02.9 N 0 37.0 
19 211 38.3 77 50.5 03.6 128 45.4 39.5 28 25.8 00.4 27 05.2 37.0 

Nome 

Acamar 
Achernar 
Acrux 
Adhara 
Aldebaran 

Alioth 
Alkaid 
Al Na'ir 
Alnilam 
Alphard 

Alphecca 
Alpheratz 
Altair 
Ankaa 
Antares 

Arcturus 
Atria 
Avior 
Bellatrix 
Betelgeuse 

Canopus 
Capella 
Deneb 
Denebola 
Oiphda 

Dubhe 
Elnath 
Eltanin 
Enif 
Fomalhaut 

Gacrux 
Gienah 
Hadar 
Hamal 
Kaus Aust. 

Kochab 
Markab 
Menkar 
Menkent 
Miaplacidus 

Mirfak 
Nunki 
Peacock 
Pollux 
Procyon 

Rasalhague 
Regulus 
Rigel 
Rigil Kent. 
Sabik 

Schedar 
Shaula 
Sirius 
Spica 
Suhail 

Vega 
Zuben'ubi 

S.H.A. Dec. 

0 I O f 

315 37.0 S40 22.6 
335 45.0 S57 19.6 
173 36.7 563 00.0 
255 32.1 S28 56.8 
291 17.7 Nl6 28.2 

166 42.0 N56 04.0 
153 18.0 N49 24.7 

28 13.9 S47 02.9 
276 11.4 S l 12.8 
218 20.3 S 8 34.7 

126 31.4 N26 46.9 
358 08.7 N28 59.l 

62 31.7 N 8 49.2 
353 39.6 S42 24.2 
112 55.9 S26 23.5 

146 17.9 Nl9 17.0 
108 19.l 568 59.8 
234 28.6 S59 27.1 
278 58.5 N 6 20.0 
271 28.0 N 7 24.2 

264 07.5 S52 41.1 
281 10.9 N45 58.7 

49 47.7 N45 12.8 
182 58.6 Nl4 40.7 
349 20.3 S18 05.2 

194 21.8 N61 51.4 
278 43.8 N28 35.4 
90 57.0 N51 29.6 
34 10.8 N 9 47.4 
15 50.6 S29 43.1 

172 28.2 S57 00.7 
176 17.5 S17 26.3 
149 22.4 560 17.2 
328 28.4 N23 22.3 
84 15.7 S34 23.6 

137 18.5 N74 14.3 
14 02.4 Nl5 06.2 

314 40.7 N 4 01.0 
148 36.2 S36 16.8 
221 45.6 569 38.6 

309 15.6 N49 47.5 
76 28.1 S26 19.2 
53 56.9 S56 47.6 

243 57.9 N28 04.3 
245 25.5 N 5 16.4 

96 28.8 Nl2 34.5 
208 09.7 Nl2 03.6 
281 35.8 S 8 13.4 
140 24.8 S60 45.6 
102 40.2 S15 42.l 

350 08.3 N56 25.8 
96 54.6 S37 05.4 

258 55.6 S16 41.5 
158 56.9 S11 03.8 
223 10.8 S43 21.5 

80 55.0 N38 46.l 
137 32.3 S15 57.9 

20 226 40.8 92 49.9 02.8 143 46.0 39.6 43 28.0 00.5 42 07.5 36.9 t------S-.H-A--Me-,.-P-o•-•· 
21 241 43.3 107 49.3 • • 01.9 158 46.6 • • 39.7 58 30.2 • • 00.6 57 89.9 • • 36.8 • , h m 

22 256 45.7 122 48.6 01.l 173 47.2 39.8 73 32.5 00.8 72 12.2 36.8 Venus 
23 ;.>Tl 48.2 137 48.0 00.3 188 47.8 39.9 88 34.7 00.9 87 14.6 36.7 Mars 

---L-h-;..;,.-4...;;.;.. _____ -+--------i~------i--------;Jupiter 

4 59.7 1· o 6 d o.s I' 0.6 d 0.1 l' 2.2 d 0.1 V 2.3 d 0.1 Saturn 

228 25.6 13 47 
278 27 .3 10 26 
176 58.3 17 10 
175 32.0 17 16 



JULY 6, 7, 8 (MON., TUES., WED.) 135 

Twilight 
SUN MOON Lot. 

Moonrise 

Nout. Civil Sunrise 6 7 8 9 
G.M.T.1--G-.H-.A-.---De_c_. --<i--G-.H-.A-.--V--D-e-c.--d--H-.P-.+--.+.;.;.;;h =m-.-.....;;;hc.;.;;;..m+-h -m-+-• ....::;.-m-,--h...:.-m-,--h...;;._m-r--h-'-m-

N 72 
N 70 

68 
66 
64 
62 
60 

13 08 
13 02 
12 58 
12 54 
12 51 
12 48 
12 46 

12 44 
12 42 
12 40 
12 39 
12 37 
12 34 

d h 

6 00 178 51.3 N22 43.3 
01 193 51.2 43.0 
02 208 51.1 42.8 
03 223 51.0 · · 42.5 
04 238 50.9 42.3 
05 253 50.8 42.0 

06 268 50.7 N22 41.8 
07 283 50.6 41.5 
08 298 50.5 41.3 

M 09 313 50.4 · · 41.0 
O 10 328 50.3 40.8 
N 11 343 50.2 40.5 

D 12 358 50.l N22 40.3 
A 13 . 13 50.0 40.0 
Y 14 28 49.9 39.7 

15 43 49.8 · · 39.5 
16 58 49.6 39.2 
17 73 49.5 39.0 

18 88 49.4 N22 38.7 
19 103 49.3 38.5 
20 118 49.2 38.2 
21 133 49.l · · 37.9 
22 148 49.0 37.7 
23 163 48.9 37.4 

7 00 178 48.8 N22 37.2 
01 193 48.7 36.9 
02 208 48.6 36.6 
03 223 48.5 · · 36.4 
04 238 48.4 36.1 
05 253 48.3 35.8 

06 268 48.2 N22 35.6 
07 283 48. l 35.3 
08 298 48.0 35.0 

T 09 313 47.9 · · 34.8 
U 10 328 47.8 34.5 
E 11 343 47.7 34.2 

S 12 358 47.6 N22 34.0 
D 13 13 47.5 33.7 
A 14 28 47.4 33.4 
y 15 43 47.3 · · 33.1 

16 58 47.2 32.9 
17 73 47.l 32.6 

18 88 47.0 N22 32.3 
19 103 46.9 32.1 
20 118 46.8 31.8 
21 133 46.7 · · 31.5 
22 148 46.6 31.2 
23 163 46.5 30.9 

8 00 178 46.4 N22 30.7 
01 193 46.3 30.4 
02 208 46.2 30.l 
03 223 46.1 · · 29.8 
04 238 46.0 .. 29.6 
05 253 45. 9 29.3 

06 268 45.8 N22 29.0 
W 07 283 45.7 28.7 
E 08 298 45.6 , 28.4 
D 09 313 !15.5 · · 28.1 
N 10 328 45.4 27.9 

11 343 45.3 27 1, 

E 12 358 4!, 7 NU 77.3 
S 13 13 45.J 7.7.0 
D 14 28 45.0 26.7 
A 15 43 44.9 · · 26.4 
y 16 58 44.8 26.1 

17 73 44.8 25.8 

18 88 44.7 N22 25.5 
19 103 44.6 25.3 
20 118 44.5 25.0 
21 133 44.4 · · 24.7 
22 148 44.3 24.4 
23 163 44.2 24.1 

S.D. 15.8 d o.3 

123 05.0 ll.9 Nll 28.4 10.0 56.8 
137 35.9 12.0 11 18.4 10.l 56.7 
152 06. 9 12.0 11 08.3 10.0 56. 7 
166 37.9 12.2 10 58.3 10.2 56.7 
181 09.1 12.2 10 48.l 10.l 56.6 
195 40.3 12.3 10 38.0 10.2 56.6 

210 11.6 12.4 NlO 27 .8 10.3 56.6 
224 43.0 12.4 10 17 .5 10.2 56.5 
239 14.4 12.5 10 07 .3 10.3 56.5 
253 45.9 12.6 9 57.0 10.4 56.5 
268 17.5 12.7 9 46.6 10.3 56.4 
282 49.2 12.7 9 36.3 10.4 56.4 

297 20.9 17.8 N 9 25.9 10.5 56.4 
311 52.7 12.9 9 15.4 10.4 56.3 
326 24.6 12.9 9 05.0 10.5 56.3 
340 56.5 n.o 8 54.5 10.6 56.3 
355 28.5 13.l 8 43.9 10.5 56.2 

10 00.6 13.I 8 33.4 10.6 56.2 

24 32. 7 13.2 N 8 22.8 10.6 56.2 
39 04.9 13.2 8 12.2 10.6 56.1 
53 37.1 13.4 8 01.6 10.7 56.1 
68 09.5 13.3 7 50.9 10.6 56.1 
82 41.8 13.5 7 40.3 10.7 56.0 
97 14.3 13.5 7 29.6 10.8 56.0 

111 46.8 13.5 N 7 18.8 10.1 56.0 
126 19.3 13.7 7 08.1 10.8 56.0 
140 52.0 13.6 .6 57 .3 10.7 55.9 
155 24.6 13.8 6 46.6 10.8 55.9 
i69 57 .4 13. 7 6 35.8 10.B 55. 9 
184 30.1 13.9 6 25.0 10.9 55.8 

N 58 
56 
54 
52 
50 
45 

N 40 
35 
30 
20 

N 10 
0 

S 10 
20 
30 
35 
40 
45 

S 50 
52 
54 
56 
58 

S 60 

CJ CJ CJ 07 51 09 42 
CJ CJ CJ 08 08 09 50 
CJ CJ CJ 08 21 09 57 
Ill/ /Ill 00 57 08 32 10 02 
Ill/ /Ill 01 53 08 41 10 07 
Ill/ /Ill 02 26 08 48 10 11 
/Ill 01 19 02 49 08 55 10 14 

/Ill 01 58 03 08 09 01 10 17 
//// 02 24 03 24 09 06 10 20 

01 13 02 45 03 37 09 10 10 22 
01 49 03 02 03 49 09 15 10 24 
02 13 03 16 03 59 09 18 10 26 
02 56 03 44 04 21 09 26 10 31 

03 25 04 06 04 38 09 33 10 34 
03 47 04 23 04 52 09 39 10 37 
04 05 04 38 05 05 09 44 10 40 
04 33 05 02 05 26 09 53 10 45 
04 54 05 21 05 44 10 00 10 49 
05 13 05 39 06 01 10 08 10 53 

05 29 05 55 . 06 18 10 15 10 57 
05 45 06 12 06 36 10 22 11 01 
06 00 06 30 06 56 10 3_1 11 06 
.06 09 06 40 07 08 10 36 11 08 
06 17 06 51 07 22 10 42 11 12 
06 27 07 04 07 38 10 48 11 15 

06 38 07 19 07 57 10 56 11 19 
06 43 07 26 08 07 11 00 11 21 
06 48 07 34 08 17 11 03 11 23 
06 54 07 43 08 29 11 08 11 26 
07 01 07 52 08 43 11 13 11 28 
07 07 08 03 08 59 11 18 11 31 

11 26 
11 28 
11 28 
11 29 
11 30 
11 30 
11 31 

11 31 
11 32 
11 32 
11 32 
11 33 
11 33 

11 34 
11 34 
11 35 
11 35 
11 36 
11 36 
11 37 
11 38 
11 38 
11 39 
11 39 
11 40 

11 41 
11 41 
11 41 
11 42 
11 42 
11 43 

12 32 
12 29 
12 28 
12 24 
12 21 
12 19 

12 16 
12 13 
12 10 
12 09 
12 06 
12 04 

12 01 
12 00 
11 59 
11 57 
11 56 
11 '>4 

199 03.0 13.9 N 6 14.1 10.B 55.8~-+----+----'----+----L--.....1----'1.----
213 35,9 13.9 6 03.3 10.9 55.8 lot. Sunset Twlliuht 

7
MoonHl

8 228 08.8 14.0 5 52.4 10.8 55.71--4----4--=C:.:.l.:.V'.:.' _,..;..N.;;o;;;u.:.t;... +---=-6 __ ......;......;-,-_,c._ 
242 41.8 14.1 5 41.6 10.9 55.7 
257 14.9 14.1 5 30.7 10.9 55.7 
271 48.0 14.l 5 19.8 10.9 55.7 

286 21.l 14.2 N 5 08.9 11.0 55.6 
300 54.3 14.2 4 57.9 10.9 55.6 
315 27.5 14.3 4 47.0 10.9 55.6 
330 00.8 14.4 4 36.l 11.0 55.5 
344 34.2 14.3 4 25.l 10.9 55.5 
359 07.5 14.5 4 14.2 11.0 55.5 

13 41.0 14.4 N 4 03.2 10.9 55.5 
28 14.4 14.5 3 52.3 11.0 55.4 
42 47.9 14.6 3 41.3 11.0 55.4 
57 21.5 14.6 3 30.3 11.0 55.4 
71 55.l 14.6 3 19.3 1i.o 55.4 
86 28.7 14.6 3 08.3 ll.O 55.3 

101 02.3 14.7 N 2 57_.3 10.9 55.3 
115. 36.0 14.B 2 46.4 ll.O 55.3 
130. 09.8 14.7 2 35.4 ll.O 55.3 
144 43.5 14.B 2 24.4 11.0 55.2 
159 17.3 14.9 2 13.4 ll.O 55.2 
173 51.2 14.8 2 02.4 ll.O 55.2 

188 25.0 14.9 N 1 5L4 11.0 55.2 
202 58.9 15.0 1 40.4 11.0 55.1 
217 32.9 14.9 1 29.4 10.9 55.1 
232 06.8 15.0 l 18.5 11.0 .55.1 
246 4Q.8 15.0 1 07 .5 11.0 55.1 
261 14.8 15.1 0 56.5 ll.O 55.0 

275 48.9 IU N O 45.5 10.Y 55.0 
~90 23.0 I ~-0 0 34.6 11.0 55.0 
304 57,0 IS l O 23.6 10.9 55.0 
319 31.2 15.1 0 12.7 11.0 55.0 
334 05.3 15.2 N O 01.7 10.9 54.9 
348 39.5 15.l S O. 09.2 10.9 54.9 

3 13.6 15.3 S 
17 47.9 15.2 
32 22.l 15.2 
46 56.3 15.3 
61 30.6 15.3 
76 04.9 15.2 

S.D, 15.4 

0 20.l 10.9 54.9 
0 31.0 10.9 54.9 
0 41.9 10.9 54.9 
0 52.8 10.9 54.8 
1 03.7 10.9 54.8 
1 14.6 10.8 54.8 

15.2 15.0 

N 72 
N 70 

68 
66 
64 
62 
60 

N 58 
56 
54 
52 
50 
45 

N 40 
35 
30 
20 

N 10 
0 

S 10 
20 
30 
35 
.40 
45 

S 50 
52 
54 
56 
58 

S 60 

h m 

I ·7 

Cl 

CJ 
23 08 
22 14 
21 43 
21 19 

21 00 
20 45 
20 :32 
20 20 
20 10 
19 49 

19 31 
19 17 
19 05 
18 44 
18 25 
18 08 
17 52 
17 34 
17 14 
17 02 
16 48 
16 37 

16 13 
11, OJ 
15 ,,, 
15 41 
15 27 
15 11 

h "' 

1.·J 

CJ 
[.J 

/Ill 
Ill/ 

Ill/ 

22 48 

22 10 
21 44 
21 24 
21 07 
20 53 
20 25 

20 04 
19 46 
19 32 
19 08 
18 48 
18 31 
18 14 
17 58 
17 40 
17 30 
17 19 
17 06 

16 5] 
16 44 
16 J6 
16 27 
16 18 
16 07 

Doy 

SUN 

Eqn. of Time 

oo· 12· 

6 04 34 
7 04 45 
8 04 54 

04 40 
04 49 
04 59 

h m 

I.J 

CJ 
Cl 
/Ill 

/Ill 

Ill/ 

Ill/ 

/Ill 

/Ill 
22 55 
22 20 
21 55 
21 13 

20 45 
20 23 
20 05 
19 37 
19 15 
18 57 

18 41 
18 25 
18 10 
18 01 
17 52 
17 43 

17 3.! 
17 27 
17 ;>J 
l/ 16 
17 09 
17 02 

Mer. 

Poss. 
h m 

12 05 
12 05 
12 05 

h Ill 

00 20 

.{ ~ ~} 
23 46 
23 39 
23 33 
23 28 
23 23 

23 19 
23 15 
23 12 
23 09 
23 07 
23 01 

22 56 
22 51 
22 48 
22 41 
22 35 
22 30 
22 24 
22 18 
22 11 
22 07 
22 03 
21 57 

21 5] 
7.1 411 
71 4~ 
21 41 
21 37 
21 33 

h m 

I Tl r.! 
23 47 
23 44 
23 41 
23 39 
23 37 
23 35 

23 34 
23 32 
23 31 
23 30 
23 29 
23 27 

23 25 
23 23 
23 21 
23 19 
23 16 
23 14 
23 12 
23 09 
23 07 
23 05 
23 03 
23 01 

n ~a 
:/? '17 
n 56 
n ~4 
27 53 
22 51 

h "' 
23 39 

23 41 
23 42 
23 44 
23 45 
23 46 
23 47 

23 47 
23 48 
23 49 
23 49 
23 50 
23 51 

23 52 
23 53 
23 54 
23 55 
23 56 
23 57 

23 58 
23 59 
24 00 
24 01 
24 02 
24 03 
;,14 04 
7.4 04 
l4 05 
24 0~ 
l4 06 
24 07 

MOON 
Mer. Posa. 

Upper lower Ag• 

h m 

16 19 
17 04 
17 47 

h m d 

03 55 05 
04 41 06 
05 25 07 

9 -·- - -·· 

h m 

7J 7(, 

23 )4 

23 40 
23 46 
23 50 
23 54 
23 58 
24 01 
24 04 
24 06 
24 09 
24 11 
24 15 

24 19 
24 22 
24 25 
24 30 
24 35 
24 39 

24 43 
24 48 
00 00 
00 01 
00 02 
00 OJ 
O(J 04 
110 IM 

oo 0', 
00 Q', 

00 06 
00 07 

Phase 



136 JULY 9, 10, 11 (THURS., FRI., SAT.) 

ARIES VENUS -3.3 MARS +l.7 JUPITER -1.5 SATURN +l.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 

" h " ' . ' . , . ' . , . , . , 0 , . , . . 9: 286 50.6 152 47.4 Nl8 59.5 203 48.4 N23 40.0 103 36.9 S O 01.0 102 16.9 N O 36.6 Acomar 315 37.0 S40 22.6 
301 53.1 167 46.8 58.6 218 49.0 40.1 118 39.1 01.l 117 19.3 36.6 Achernar 335 44.9 S57 19.6 

02 316 55.6 182 46.1 57.8 233 49.6 40.2 133 41.3 01.2 132 21.6 36.5 Acrux 173 36.7 563 00.0 
03 331 58.0 197 45.5 .. 57.0 248 50.2 .. 40.4 148 43.5 .. 01.4 147 23.9 .. 36.5 Adhara 255 32.1 S28 56.8 
04 347 00.5 212 44.9 56.1 263 50.8 40.5 163 45.7 01.5 162 26.3 36.4 Aldebaran 291 17.6 Nl6 28.3 
05 2 03.0 227 44.3 55.3 278 51.4 40.6 178 47.9 01.6 177 28.6 36.3 
06 17 05.4 242 43.7 Nl8 54.5 293 52.0 N23 40.7 193 50.l S O 01.7 192 31.0 N O 36.3 Alioth 166 42.1 N56 04.0 
07 32 07.9 257 43.0 53.6 308 52.6 40.8 208 52.3 01.8 207 33.3 36.2 Alkaid 153 18.0 N49 24.7 

r 08 47 10.4 272 42.4 52.8 323 53.2 40.9 223 54.5 02.0 222 35.6 36.1 Al Na'ir 28 13.9 547 02.9 
H 09 67. 12.8 287 41.8 .. 52.0 338 53.8 .. 41.0 238 56.7 .. 02.1 237 38.0 .. 36.1 Alnilam 276 11.4 S l 12.8 
IJ 10 77 15.3 302 41.2 51.1 353 54.4 41.l 253 58.9 02.2 252 40.3 36.0 Alphard 218 20.3 S 8 34.6 
w 11 97 17.7 317 40.6 50.3 8 55.0 41.2 269 01.1 02.3 267 42.7 36.0 
~ 12 107 20.2 332 39.9 Nl8 49.5 23 55.6 N23 41.3 284 03.3 S O 02.5 282 45.0 N O 35.9 Alphecca 126 31.4 N26 46.9 
D 13 122 22.7 347 39.3 48.6 38 56.2 41.4 299 05.5 02.6 297 47.4 35.8 Alpheratz 358 08.6 N28 59.1 
A 14 137 25.1 2 38.7 47.8 53 56.8 41.5 314 07.7 02.7 312 49.7 35.8 Altair 62 31.7 N 8 49.2 
y 15 152 27.6 17 38.1 .. 46.9 68 57.4 .. 41.6 329 10.0 .. 02.8 327 52.0 . . 35.7 Ankaa 353 39.6 542 24.2 

16 167 30.1 32 37.5 46.1 83 58.0 41.7 344 12.2 02.9 342 54.4 35.6 Antares 112 55.9 S26 23.5 
17 182 32.5 47 36.9 45.3 98 58.6 41.8 359 14.4 03.1 357 56.7 35.6 
18 197 35.0 62 36.3 Nl8 44.4 113 59.2 N23 41.9 14 16.6 S O 03.2 12 59.1 N O 35.5 Arcturus 146 17.9 Nl9 17.0 
19 212 37.5 77 35.7 43.6 128 59.8 42.0 29 18.8 03.3 28 01.4 35.5 Atria 108 19.1 S68 59.8 
20 227 39.9 92 35.0 42.7 144 00.4 42.1 44 21.0 03.4 43 03.7 35.4 Avior 234 28.6 S59 27.1 
21 242 42.4 107 34.4 .. 41.9 159 01.0 .. 42.2 59 23.2 .. 03.6 58 06.1 .. 35.3 Bellatrix 278 58.5 N 6 20.0 
22 257 44.9 122 33.8 41.0 174 01.6 42.3 74 25.4 03.7 73 08.4 35.3 Betelgeuse 271 28.0 N 7 24.2 
23 272 47.3 137 33.2 40.2 189 02.2 42.4 89 27.6 03.8 88 10.8 35.2 

10 00 287 49.8 152 32.6 Nl8 39.3 204 02.8 N23 42.5 104 29.8 S O 03.9 103 13.1 N O 35.1 Canopus 264 07.5 S52 41.1 
01 302 52.2 167 32.0 38.5 219 03.4 42.6 119 32.0 04.0 118 15.4 35.1 Capella 281 10.9 N45 58.6 
02 317 54.7 182 31.4 37.6 234 04.0 42.7 134 34.2 04.2 133 17.8 35.0 Deneb 49 47.6 N45 12.8 
03 332 57.2 197 30.8 .. 36.8 249 04.6 .. 42.8 149 36.4 .. 04.3 148 20.1 . . 34.9 Denebola 182 58.6 Nl4 40.7 
04 347 59.6 212 30.2 35.9 264 05.2 42.9 164 38.6 04.4 163 22.4 34.9 Oiphda 349 20.3 S18 05.2 
05 3 02.1 227 29.6 35.1 279 05.8 43.0 179 40.8 04.5 178 24.8 34.8 
06 18 04.6 242 28.9 Nl8 34.2 294 06.4 N23 43.1 194 43.0 S O 04.7 193 27.1 N o 34.8 Dubhe 194 21.8 N61 51.4 
07 33 07.0 257 28.3 33.4 309 07.0 43.2 209 45.2 04.8 208 29.5 34.7 Elnath 278 43.8 N28 35.4 
08 48 09.5 272 27.7 32.5 324 07.6 43.3 224 47.4 04.9 223 31.8 34.6 Eltanin 90 57.0 N51 29.6 

F 09 63 12.0 287 27.1 .. 31.7 339 08.2 .. 43.4 239 49.6 .. 05.0 238 34.1 .. 34.6 Enif 34 10.8 N 9 47.4 
R 10 78 14.4 302 26.5 30.8 354 08.8 43.5 254 51.8 05.2 253 36.5 34.5 Fomalhaut 15 50.6 S29 43.1 
I 11 93 16.9 317 25.9 30.0 9 09.4 43.6 269 54.0 05.3 268 38.8 34.4 
D 12 108 19.4 332 25.3 Nl8 29.1 24 10.0 N23 43.7 284 56.2 S O 05.4 283 41.l N O 34.4 Gacrux 172 28.2 S57 00.7 
A 13 123 21.8 347 24.7 28.2 39 10.6 43.8 299 58.4 05.5 298 43.5 34.3 Gienah 176 17.5 S17 26.3 
y 14 138 24.3 2 24.1 27.4 54 11.2 43.9 315 00.6 05.7 313 45.8 34.2 Hadar 149 22.4 560 17.2 

15 153 26.7 17 23.5 .. 26.5 69 11.8 .. 44.0 330 02.8 . . 05.8 328 48.2 .. 34.2 Hamal 328 28.4 N23 22.3 
16 168 29.2 32 22.9 25.7 84 12.4 44.1 345 05.0 05.9 343 50.5 34.1 Kaus Aust. 84 15.7 S34 23.6 
17 183 31.7 47 22.3 24.8 99 13.0 44.2 0 07.2 06.0 358 52.8 34.0 
18 198 34.1 62 21.7 Nl8 23.9 114 13.6 N23 44.3 15 09.4 S O 06.2 13 55.2 N O 34.0 Kochab 137 18.5 N74 14.3 
19 213 36.6 77 21.1 23.1 129 14.2 44.4 30 11.6 06.3 28 57.5 33.9 Markab 14 02.4 Nl5 06.2 
20 228 39.1 92 20.5 22.2 144 14.8 44.5 45 13.8 06.4 43 59.8 33.8 Menkar 314 40.7 N 4 01.0 
21 243 41.5 107 19.9 .. 21.3 159 15.4 .. 44.6 60 16.0 .. 06.5 59 02.2 .. 33.8 Menkent 148 36.2 S36 16.8 
22 258 44.0 122 19.3 20.5 174 16.0 44.7 75 18.2 06.7 74 04.5 33.7 Miaplacidus 221 45.6 S69 38.6 
23 273 46.5 137 18.7 19.6 189 16.6 44.8 90 20.4 06.8 89 06.9 33.7 

11~ 288 48.9 152 18.1 Nl8 18.7 204 17.2 N23 44.9 105 22.6 S O 06.9 104 o<J.2 N O 33.6 Mirfak 309 15.6 N49 47.5 
303 51.4 167 17.5 17.9 219 17.8 44.9 120 24.8 07.0 119 11.5 33.5 Nunki 76 28.1 S26 19.2 

02 318 53.8 182 16.9 17.0 234 18.4 45.0 135 27.0 07.2 134 13.9 33.5 Peacock 53 56.9 S56 47.6 
03 333 56.3 197 16.4 .. 16.1 249 19.0 .. 45.1 150 29.2 .. 07.3 149 16.2 .. 33.4 Pollux 243 57.9 N28 04.3 
04 348 58.8 212 15.8 15.3 264 19.6 45.2 165 31.3 07.4 164 18.5 33.3 Procyon 245 25.5 N 5 16.4 
05 4 01.2 227 15.2 14.4 279 20.2 45.3 180 33.5 07.5 179 20.9 33.3 

06 19 03.7 242 14.6 Nl8 13.5 294 20.8 N23 45.4 195 35.7 S O 07.7 l'J4 23.2 N O 33.2 Rasalhague 96 28.8 Nl2 34.5 
07 34 06.2 257 14.0 12.6 309 21.4 45.5 210 37.9 07.8 209 25.5 33.1 Regulus 208 09.7 Nl2 03.6 

s 08 49 08.6 272 13.4 11.8 324 22.0 45.6 225 40.1 07.9 224 27.9 33.1 Rigel 281 35.8 S 8 13.4 
A 09 64 11.l 287 12.8 .. 10.9 339 22.6 .. 45.7 240 42.3 .. 08.0 239 30.2 .. 33.0 Rigil Kent. 140 24.8 560 45.6 
T 10 79 13.6 302 12.2 10.0 354 23.2 45.7 255 44.5 08.2 254 32.5 32.9 Sabik 102 40.2 S15 42.1 
u 11 94 16.0 317 11.6 09.1 9 23.8 45.8 270 46.7 08.3 269 34.9 32.9 
R 12 109 18.5 332 11.0 Nl8 08.2 24 24.4 N23 45.9 285 48.9 S O 08.4 284 37.2 N O 32.8 Schedar 350 08.3 N56 25.8 
D 13 124 21.0 347 10.4 07.4 39 25.0 46.0 300 51.1 08.5 299 39.5 32.7 Shaula 96 54.6 S37 05.4 
A 14 139 23.4 2 09.9 06.5 54 25.6 46.1 315 53.3 08.7 314 41.9 32.7 Sirius 258 55.6 S16 41.5 
y 15 154 25.9 17 09.3 .. 05.6 69 26.3 .. 46.2 330 55.5 .. 08.8 329 44.2 . . 32.6 Spica 158 56.9 SU 03.8 

16 169 28.3 32 08.7 04.7 84 26.9 46.3 345 57.7 08.9 344 46.5 32.5 Suhail 223 10.8 543 21.5 
17 184 30.8 47 08.1 03.8 99 27.5 46.4 0 59.9 09.0 359 48.9 32.5 

18 199 33.3 62 07.5 Nl8 03.0 114 28.1 N23 46.4 16 02.1 S O 09.2 14 51.2 N O 32.4 Vega 80 55.0 N38 46.1 
19 214 35.7 77 06.9 02.1 129 28.7 46.5 31 04.3 09.3 29 53.5 32.3 Zuben'ubi 137 32.3 S15 57.9 
20 229 38.2 92 06.3 01.2 144 29.3 46.6 46 06.5 09.4 44 55.9 32.3 S.H.A. Mer. Pon. 
21 244 40.7 107 05.8 18 00.3 159 29.9 .. 46.7 61 08.7 .. 09.5 59 58.2 .. 32.2 . ' h "' 
22 259 43.1 122 05.2 17 59.4 i74 30.5 46.8 76 10.8 09.7 75 00.5 32.1 Venus 224 42.8 13 50 
23 274 45.6 137 04.6 58.5 189 31.l 46.9 91 13.0 09.8 90 02.9 32.1 Mars 276 13.0 10 23 

h m Jupiter 176 40.0 17 00 
,\\er Poss. 4 47.9 V -0.6 d 0.9 V 0.6 d 0.1 V 2.2 d 0.1 V 2.3 d 0.1 Saturn 175 23.3 17 04 



JULY 9, 10, 11 (THURS., FRI., SAT.) 137 

Twilight Moonrise 
SUN MOON lot. Sunrise 

Nout. Civil 9 10 11 12 
G.M.T. 

d h G.H.A. Dec. G.H.A. 11 Def". H.P. . h m h m h m h m h m h m m 

d h . ' . " ' " ' 
N 72 Cl r-:::i f_J 13 08 14 50 16 37 18 38 

9~ 178 44.l N22 23.8 90 39.1 15 4 s l ?5.4 10.9 54.8 N 70 CJ r::i CJ 13 02 14 37 16 15 17 57 
193 44.0 23.5 105 13.5 15 3 l 36.3 10.8 54.8 68 CJ CJ 1:...1 12 58 14 27 15 57 17 29 

02 208 43.'I 23.2 119 47.8 lS.3 l 47.l 10.8 54.7 66 11/1 Ill/ 01 12 12 54 14 18 15 43 17 08 
03 223 43.8 .. 22.9 134 22.l 15.4 1 57.9 10.8 54.7 64 Ill/ /ff{ 02 01 12 51 14 11 15 31 16 52 
04 238 43.7 22.6 148 56.5 lS.3 2 08.7 10.8 54.7 62 Ill/ /If/ 02 31 12 48 14 05 15 22 16 38 
05 253 43.6 22.3 163 30.8 15.4 2 19.5 10.7 54.7 60 /Ill 01 28 02 54 12 46 14 00 15 13 16 27 

06 268 43.5 N22 22.0 178 05.2 15.4 S 2 30.2 10.8 54.7 N 58 /Ill 02 04 03 12 12 44 13 55 15 06 16 17 
07 283 43.4 21.7 192 39.6 15.4 2 41.0 10.7 54.7 56 Ill/ 02 29 03 28 12 42 13 51 15 00 16 08 

T 08 298 43.3 21.4 207 14.0 15.4 2 51.7 10.7 54.6 54 01 21 02 49 03 41 12 40 13 47 14 54 16 00 
H 09 313 43.2 .. 21.1 221 48.4 15.4 3 02.4 10.7 54.6 52 01 54 03 05 03 52 12 39 13 44 14 49 15 53 

u 10 328 43.2 20.8 236 22.8 15.4 3 13.1 10.7 54.6 50 02 18 03 19 04 02 12 37 13 41 14 44 15 47 
R 11 343 43.1 20.5 250 57.2 15.4 3 23.8 .10.7 54.6 45 02 59 03 47 04 23 12 34 13 34 14 34 15 34 

s 12 358 43.0 N22 20.2 265 31.6 15.4 s 3 34.5 10.6 54.6 N 40 03 27 04 08 04 40 12 32 13 29 14 26 15 23 
D 13 13 42.9 19.9 280 06.0 15.4 3 45.l 10.6 54.6 35 03 49 04 25 04 54 12 29 13 24 14 19 15 14 
A 14 28 42.8 19.6 294 40.4 15.5 3 55.7 10.6 54.5 30 04 06 04 39 05 06 12 28 13 20 14 13 15 06 
y 15 43 42.7 .. 19.3 309 14. 9 15.4 4 06.3 10.6 54.5 20 04 34 05 03 05 27 12 24 13 13 14 02 14 52 

16 58 42.6 19.0 323 49 .3 15.4 4 16.9 10.6 54.5 N 10 04 55 05 22 05 45 12 21 13 07 13 53 14 39 
17 73 42.5 18.7 338 23.7 15.4 4 27 .5 10.5 54.5 0 05 13 05 39 06 02 12 19 13 01 13 44 14 28 

18 88 42.4 N22 18.4 352 58.l 15.5 s 4 38.0 10.5 54.5 S 10 05 29 05 55 06 18 12 16 12 55 13 35 14 17 
19 103 42.3 18.l 7 32.6 15.4 4 48.5 10.5 54.5 20 05 45 06 12 06 36 12 13 12 49 13 26 14 05 
20 118 42.2 17.8 22 07.0 15.4 4 59.0 10.4 54.5 30 06 00 06 30 06 56 12 10 12 42 13 16 13 51 
21 133 42.2 .. 17.5 36 41.4 15.5 5 09.4 10.5 54.4 35 06 08 06 39 07 07 12 09 12 38 13 09 13 43 
22 148 42.l 17.2 51 15.9 15.4 5 19.9 10.4 54.4 40 06 17 06 50 07 21 12 06 12 34 13 03 13 34 
23 163 42.0 16.8 65 50.3 15.4 5 30.3 10.3 54.4 45 06 26 07 03 07 36 12 04 12 29 12 55 13 24 

10~ 178 41.9 N22 16.5 80 24.7 15.4 S 5 40.6 10.4 54.4 S 50 06 37 07 18 07 56 12 01 12 23 12 45 13 11 
193 41.8 16.2 94 59.l 15.4 5 51.0 10.3 54.4 52 06 42 07 25 08 05 12 00 12 20 12 41 13 05 

02 208 41.7 15.9 109 33.5 15.4 6 01.3 10.3 54.4 54 06 47 07 32 08 15 11 59 12 17 12 36 12 59 
03 223 41.6 .. 15.6 124 07.9 15.4 6 11.6 10.3 54.4 56 06 52 07 41 08 26 11 57 12 13 12 31 12 52 
04 238 41.5 15.3 138 42.3 15.4 6 21.9 10.2 54.4 58 06 59 07 50 08 40 11 56 12 10 12 25 12 44 
05 253 41.4 15.0 153 16.7 15.3 6 32.1 10.2 54.4 S 60 07 05 08 01 08 56 11 54 12 05 12 19 12 35 

06 268 41.4 N22 14.7 167 51.0 15.4 S 6 42.3 10.2 54.3 Twilight Moonset 
07 283 41.3 14.3 182 25.4 15.3 6 52.5 10.2 54.3 lot. Sunset 
08 298 41.2 14.0 196 59.7 15.4 7 02.7 10.l 54.3 Civil Neut. 9 10 11 12 

F 09 313 41.1 .. 13.7 211 34.l 15.3 7 12.8 10.l 54.3 
R 10 328 41.0 13.4 226 08.4 15.3 7 22.9 10.0 54.3 . h m h m h m h m h m h m h m 

I 11 343 40.9 13.l 240 42.7 15.3 7 32.9 10.l 54.3 N 72 CJ CJ CJ 23 26 23 12 22 54 22 26 
D 12 358 40.8 N22 12.8 255 17 .0 15.3 S 7 43.0 10.0 54.3 N 70 CJ CJ CJ 23 34 23 27 23 19 23 08 
A 13 13 40.7 12.4 269 51.3 15.3 7 53.0 9.9 54.3 68 CJ CJ CJ 23 40 23 39 23 37 23 37 
y 14 28 40.6 12.1 284 25.6 15.2 8 02.9 9.9 54.3 66 22 55 II/I Ill/ 23 46 23 48 23 52 23 59 

15 43 40.6 .. 11.8 298 59.8 15.2 8 12.8 9.9 54.3 64 22 08 Ill/ II/I 23 50 23 57 24 05 00 05 
16 58 40.5 11.5 313 34.0 15.3 8 22.7 9.9 54.3 62 21 38 Ill/ Ill/ 23 54 24 04 00 04 00 15 
17 73 40.4 11.2 328 08.3 15.2 8 32.6 9.8 54.2 60 21 15 22 40 //II 23 58 24 10 00 10 00 24 

18 88 40.3 N22 10.8 342 42.5 15.1 S 8 42.4 9.8 54.2 N 58 20 57 22 05 Ill/ 24 01 00 01 00 16 00 32 
19 103 40.2 10.5 357 16.6 15.2 8 52.2 9.7 54.2 56 20 42 21 40 1/1/ 24 04 00 04 00 21 00 39 
20 118 40.l 10.2 11 50.8 15.l 9 01.9 9,7 54.2 54 20 29 21 21 22 47 24 06 00 06 00 25 00 46 
21 133 40.0 .. 09.9 26 24.9 15.2 9 11.6 9.7 54.2 52 20 18 21 05 22 15 24 09 00 09 00 29 00 51 
22 148 40.0 09.5 40 59.l 15.l 9 21.3 9.6 54.2 50 20 08 20 51 21 52 24 11 00 11 00 33 00 57 
23 163 39.9 09.2 55 33.2 15.0 9 30.9 . 9.6 54.2 45 19 47 20 24 21 11 24 15 00 15 00 40 01 08 

11: 178 39.8 N22 08.9 70 07.2 15.l S 9 40.5 9.5 54.2 N 40 19 30 20 02 20 43 24 19 00 19 00 47 01 17 
193 39.7 08.6 84 41.3 15.0 9 50.0 9.5 54.2 35 19 16 19 45 20 21 24 22 00 22 00 53 01 25 

02 208 39.6 08.2 99 15.3 15.0 9 59.5 9.5 54.2 30 19 04 19 31 20 04 24 25 00 25 00 58 01 32 
03 223 39.5 .. 07.9 113 49.3 15.0 10 09.0 9.4 54.2 20 18 43 19 08 19 36 24 30 00 30 01 07 01 44 
04 238 39.5 07.6 128 23.3 14.9 10 18.4 9.4 54.2 N 10 18 25 18 48 19 15 24 35 00 35 01 14 01 55 
05 253 39.4 07.2 142 57.2 14.9 10 27.8 9.3 54.2 0 18 09 18 31 18 57 24 39 00 39 01 22 02 05 

06 268 39.3 N22 06.9 157 31.l 14.9 S10 37.l 9.3 54.2 S 10 17 52 18 15 18 41 24 43 00 43 01 29 02 15 
07 283 39.2 06.6 172 05.0 14.9 10 46.4 9.3 54.2 20 17 35 17 59 18 26 24 48 00 48 01 37 02 26 

s 08 298 39.1 06.3 186 38.9 14.8 10 55.7 9.2 54.2 30 17 15 17 41 18 11 00 00 00 53 01 45 02 38 
A 09 313 39.0 .. 05.9 201 12.7 14.8 11 04.9 9.1 54.2 35 17 04 17 31 18 03 00 01 00 56 01 51 02 45 
T 10 328 39.0 05.6 215 46.5 14.8 11 14.0 9.2 54.2 40 16 50 17 20 17 54 00 02 00 59 01 56 02 53 
u 11 343 38.9 05.3 230 20.3 14.8 11 23.2 9.0 54.2 45 16 35 17 08 17 45 00 03 01 03 02 03 03 03 
R 12 358 38.8 N22 04.9 244 54.1 14.7 S11 32.2 9.1 54.2 S 50 16 15 16 53 17 34 00 04 01 08 02 11 03 15 
D 13 13 38.7 04.6 259 27 .8 14. 7 11 41.3 8.9 54.2 52 16 06 16 46 17 29 00 04 01 10 02 15 03 20 
A 14 28 38.6 04.3 274 01.5 14.6 11 50.2 9.0 54.2 54 15 56 16 39 17 24 00 05 01 12 02 19 03 26 
y 15 43 38.5 .. 03.9 288 35.l 14.6 11 59.2 8.8 54.2 56 15 44 16 30 17 18 00 05 01 15 02 24 03 32 

16 58 38.5 03.6 303 08. 7 14.6 12 08.0 8.9 54.2 58 15 31 16 21 17 12 00 06 01 18 02 29 03 40 
17 73 38.4 03.2 317 42.3 14.6 12 16.9 8.7 54.2 S 60 15 15 16 10 17 06 00 07 01 21 02 35 03 48 

18 88 38.3 N22 02.9 332 15.9 14.5 S12 25.6 8.8 54.2 SUN MOON 
19 103 38.2 02.6 346 49.4 14.5 12 34.4 8.6 54.2 
20 118 38.1 02.2 l 22.9 14.4 12 43.0 8.7 54.2 Eqn. of Time Mer. Mer. Pass. 

Doy Age Phase 
21 133 38.1 .. 01.9 15 56.3 14.4 12 51.7 8.5 54.2 00" 12" Pou. Upper lower 

22 148 38.0 01.5 30 29.7 14.4 13 00.2 8.6 54.2 m I m . h m h m h .. d 

23 163 37.9 01.2 45 03.l 14.3 13 08.8 8.4 54.2 9 05 03 05 08 12 05 18 29 06 08 08 
10 05 12 05 17 12 05 19 11 06 50 09 0 S.D. 15.8 d 0.3 S.D. 14.9 14.8 14.8 11 05 21 05 25 12 05 19 54 07 33 10 



13H JULY 12, 13, 14 (SUN., MON., TUES.) 

ARIES VENUS -3.3 MARS +1.7 JUPITER -1.5 SATURN +1.2 STARS 
<,M 1 

(,.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h " ' . ' . . . 0 0 . " " " 1200 289 48.l 152 04.0 Nl 7 57 .6 204 31.7 N23 46.9 106 15.2 S O 09. 9 105 05.2 N O 32.0 Acomor 315 37.0 S40 22.6 

01 304 50.5 167 03.4 56.7 219 32.3 47.0 121 17.4 10.l 120 07.5 31.9 Achernar 335 44.9 S57 19.6 
02 319 53.0 182 02.8 55.9 234 32.9 47.l 136 19.6 10.2 135 09.9 31.9 Acrux 173 36. 7 S63 00.0 
03 334 55.5 197 02.3 .. 55.0 249 33.5 .. 47.2 151 21.8 . . 10.3 150 12.2 .. 31.8 Adhara 255 32.l S28 56.8 
04 349 57.9 212 01.7 54.l 264 34.l 47.3 166 24.0 10.4 165 14.5 31.7 Aldebaran 291 17.6 Nl6 28.3 
05 5 00.4 227 01.l 53.2 279 34.7 47.4 181 26.2 10.6 180 16.9 31.7 
06 20 02.8 242 00.5 Nl7 52.3 294 35.3 N23 47.4 196 28.4 S O 10.7 195 19.2 N O 31.6 Alioth 166 42.l N56 04.0 
07 35 05.3 256 59.9 51.4 309 35.9 47.5 211 30.6 10.8 210 21.5 31.5 Alkaid 153 18.0 N49 24.7 
08 50 07.8 271 59.4 50.5 324 36.5 47.6 226 32.8 10.9 225 23.9 31.5 Al Na'ir 28 13.9 S47 02.9 

~ 09 65 10.2 286 58.8 .. 49.6 339 37.l .. 47.7 241 34.9 . . 11.l 240 26.2 .. 31.4 Alnilam 276 11.4 S 1 12.8 
lJ 10 80 12.7 301 58.2 48.7 354 37.7 47.8 256 37.l 11.2 255 28.5 31.3 Alphard 218 20.3 S 8 34.6 
N 11 95 15.2 316 57.6 47.8 9 38.3 47.8 271 39.3 11.3 270 30.9 31.3 
I.J 12 110 17.6 331 57.l Nl7 46.9 24 38.9 N23 47.9 286 41.5 S 0 11.5 285 33.2 N 0 31.2 Alphecca 126 31.4 N26 46.9 
A 13 125 20.l 346 56.5 46.0 39 39.5 48.0 301 43.7 11.6 300 35.5 31.l Alpheratz 358 08.6 N28 59.l 
y 14 140 22.6 l 55.9 45.1 54 40.l 48.l 316 45.9 11.7 315 37.8 31.1 Altair 62 31.6 N 8 49.2 

15 155 25.0 16 55.3 .. 44.2 69 40.8 .. 48.l 331 48.l . . 11.8 330 40.2 .. 31.0 Ankaa 353 39.6 S42 24.2 
16 170 27.5 31 54.8 43.3 84 41.4 48.2 346 50.3 12.0 345 42.5 30.9 Antares 112 55. 9 S26 23.5 
17 185 29.9 46 54.2 42.4 99 42.0 48.3 l 52.5 12.l 0 44.8 30.9 
18 200 32.4 61 53.6 Nl7 41.5 114 42.6 N23 48.4 16 54.7 S 0 12.2 15 47.2 N o 30.8 Arcturus 146 17.9 Nl9 17.0 
19 215 34.9 76 53.l 40.6 129 43.2 48.4 31 56.8 12.4 30 49.5 30.7 Atria 108 19.2 S68 59.8 
20 230 37.3 91 52.5 39.7 144 43.8 48.5 46 59.0 12.5 45 51.8 30.7 Avior 234 28.6 S59 27.1 
21 245 39.8 106 51.9 .. 38.8 159 44.4 .. 48.6 62 01.2 .. 12.6 60 54.2 .. 30.6 Bellatrix 278 58.4 N 6 20.0 
22 260 42.3 121 51.3 37.9 174 45.0 48.7 77 03.4 12.7 75 56.5 30.5 Betelgeuse 271 28.0 N 7 24.2 
23 275 44.7 136 50.8 37.0 189 45.6 48.7 92 05.6 12.9 90 58.8 30.5 

1300 290 47.2 151 50.2 Nl7 36.1 204 46.2 N23 48.8 107 07.8 S O 13.0 106 01.1 N O 30.4 Canopus 264 07.5 S52 41.l 
01 305 49.7 166 49.6 35.l 219 46.8 48.9 122 10.0 13.l 121 03.5 30.3 Capella 281 10.9 N45 58.6 
02 320 52.1 181 49.1 34.2 234 47.4 49.0 137 12.2 13.3 136 05.8 30.3 Deneb 49 47.6 N45 12.8 
03 335 54.6 196 48.5 .. 33.3 249 48.0 .. 49.0 152 14.3 .. 13.4 151 08.l . . 30.2 Denebola 182 58.6 Nl4 40.7 
04 350 57.1 211 47.9 32.4 264 48.6 49.l 167 16.5 13.5 166 10.5 30.1 Diphda 349 20.3 S18 05.2 
05 5 59.5 226 47.4 31.5 279 49.2 49.2 182 18.7 13.6 181 12.8 30.1 
06 21 02.0 241 46.8 Nl7 30.6 294 49.8 N23 49.3 197 20.9 S 0 13.8 196 15.1 N O 30.0 Dubhe 194 21.9 N61 51.4 
07. 36 04.4 256 46.2 29.7 309 50.4 49.3 212 23.1 13.9 211 17.4 29.9 Elnath 278 43.8 N28 35.4 
08 51 06.9 271 45.7 28.8 324 51.0 49.4 227 25.3 14.0 226 19.8 29.9 Eltanin 90 57.0 N51 29.7 

M 09 66 09.4 286 45.l .. 27.8 339 51.6 .. 49.5 242 27.5 .. 14.2 241 22.l . . 29.8 Enif 34 10.8 N 9 47.4 
0 10 81 11.8 301 44.6 26.9 354 52.3 49.5 257 29.6 14.3 256 24.4 29.7 Fomalhaut 15 50.6 S29 43.l 
N 11 96 14.3 316 44.0 26.0 9 52.9 49.6 272 31.8 14.4 271 26.8 29.7 
D 12 111 16.8 331 43.4 Nl7 25.l 24 53.5 N23 49.7 287 34.0 S O 14.6 286 29.l N O 29.6 Gacrux 172 28.2 S57 00.7 
A 13 126 19.2 346 42.9 24.2 39 54.l 49.8 302 36.2 14.7 301 31.4 29.5 Gienah 176 17.5 S17 26.3 
y 14 141 21.7 l 42.3 23.3 54 54.7 49.8 317 38.4 14.8 316 33.7 29.4 Hadar 149 22.4 S60 17.2 

15 156 24.2 16 41.8 .. 22.3 69 55.3 .. 4_9.9 332 40.6 .. 14.9 331 36.1 . . 29.4 Hamal 328 28.4 N23 22.3 
16 171 26.6 31 41.2 21.4 84 55.9 50.0 347 42.7 15.1 346 38.4 29.3 Kaus Aust. 84 15.7 S34 23.6 
17 186 29.1 46 40.6 20.5 99 56.5 50.0 2 44.9 15.2 1 40.7 29.2 
18 201 31.6 61 40.l Nl7 19.6 114 57.1 N23 50.1 17 47.1 S 0 15.3 16 43.0 N 0 29.2 Kochab 137 18.6 N74 14.3 
19 216 34.0 76 39.5 18.6 129 57.7 50.2 32 49.3 15.5 31 45.4 29.1 Markab 14 02.4 Nl5 06.2 
20 231 36.5 91 39.0 17.7 144 58.3 50.2 47 51.5 15.6 46 47.7 29.0 Menkar 314 40.7 N 4 01.0 
21 246 38.9 106 38.4 .. 16.8 159 58.9 .. 50.3 62 53.7 .. 15.7 61 56.0 . . 29.0 Menkent 148 36.3 S36 16.8 
22 261 41.4 121 37.9 15.9 174 59.5 50.4 77 55.8 15.9 76 52.4 28.9 Miaplacidus 221 45.7 S69 38.6 
23 276 43.9 136 37.3 14.9 190 00.l 50.4 92 58.0 16.0 91 54.7 28.8 

1400 291 46.3 151 36.7 Nl7 14.0 205 00. 7 N23 50.5 108 00.2 S 0 16.l 1()(, 57.0 N o 28.8 Mirfak 309 15.6 N49 47.5 
01 306 48.8 166 36.2 13.l 220 01.4 50.6 123 02.4 16.3 121 59.3 28.7 Nunki 76 28.l S26 19.2 
02 321 51.3 181 35.6 12.2 235 02.0 50.6 138 04.6 16.4 137 01.7 28.6 Peacock 53 56.9 S56 47.6 
03 336 53.7 196 35.1 .. 11.2 250 02.6 .. 50.7 153 06.8 .. 16.5 152 04.0 . . 28.6 PoHux 243 57.9 N28 04.3 
04 351 56.2 211 34.5 10.3 265 03.2 50.7 168 08.9 16.6 1'7 06.3 28.5 Procyon 245 25.5 N 5 16.4 
05 6 58.7 226 34.0 09.4 280 03.8 50.8 183 11.l 16.8 182 08.6 21!.4 
06 22 01.1 241 33.4 Nl7 08.4 295 04.4 N23 50.9 198 13.3 S O 16.9 197 11.0 N O 28.3 Rasolhogue 96 28.8 Nl2 34.5 
07 37 03.6 256 32.9 07.5 310 05.0 50.9 213 15.5 17.0 212 13.3 21!.3 Regulus 208 09.7 Nl2 03.6 
08 52 06.0 271 32.3 06.6 325 05.6 51.0 228 17.7 17.2 227 15.6 21!.2 Rigel 281 35.8 S 8 13.4 

T 09 67 08.5 286 31.8 .. 05.6 340 06.2 .. 51.1 243 19.8 .. 17.3 242 17.9 . . 21!.l Rigil Kent. 140 24.8 S60 45.6 u 10 82 11.0 301 31.2 04.7 355 06.8 51.l 258 22.0 17.4 257 20.3 28.l Sabik 102 40.2 S15 42.1 
E 11 97 13.4 316 30.7 03.8 10 07.4 51.2 273 24.2 17.6 272 22.6 28.0 
s 12 112 15.9 331 30.l Nl7 02.8 25 08.0 N23 51.2 288 26.4 S 0 17.7 287 24.9 N O 27.9 Schedar 350 08.3 N56 25.8 D 

13 127 18.4 346 29.6 01.9 40 08.6 51.3 303 28.6 17.8 302 27.2 27.9 Shaula 96 54.6 S37 05.4 A 14 142 20.8 l 29.0 00.9 55 09.3 51.4 318 30.7 18.0 317 29.6 27.8 Sirius 258 55.6 S16 41.4 y 
15 157 23.3 16 28.5 17 00.0 70 09.9 .. 51.4 333 32.9 .. 18.1 332 31.9 .. 27.7 Spica 158 56.9 S11 03.8 
16 172 25.8 31 27 .9 16 59.l 85 10.5 51.5 348 35.l 18.2 347 34.2 27.6 Suhail 223 10.8 S43 21.5 
17 187 28.2 46 27.4 58.l 100 11.l 51.5 3 37.3 18.4 2 36.5 27.6 

18 202 30.7 61 26.9 Nl6 57.2 115 11.7 N23 51.6 18 39.5 S 0 18.5 17 38.8 N O 27.5 Vega 80 55.0 N38 46.l 
19 217 33.2 76 26.3 56.2 130 12.3 51. 7 33 41.6 18.6 32 41.2 27.4 Zuben'ubi 137 32.3 S15 57.9 
20 232 35.6 91 25.8 55.3 145 12.9 51.7 48 43.8 18.8 47 43.5 27.4 5.H.A. Mer. Pon 
21 247 38.l 106 25.2 .. 54.4 160 13.5 . . 51.8 63 46.0 .. 18.9 62 45.8 .. 27.3 ,, 

' h m 

22 262 40.5 121 24.7 53.4 175 14.l 51.8 78 48.2 19.0 77 48.J 27.2 VtHIU\ 221 03.0 13 53 
23 277 43.0 136 24.l 52.5 190 14.7 51.9 93 50.3 19.2 92 50 5 27.2 MCJr, 273 59.0 10 21 

" m Jupiter 176 20.6 16 49 
'/,t--• ;-,1~!- 4 36.l I' -0.6 d 0.9 V 0.6 d 0.1 V 2 2 d 0.1 ·o 2 3 ti 0.1 Saturn 17·5 13.9 16 53 



JULY 12, 13, 14 (SUN., MON., TUES.) 139 

Twilight 
SUN MOON Lot. 

Moonrise 

Nout. Civil Sunrise 12 13 14 15 
G.M.T.I-G-_-H_A ___ De_c_-1--G-.H-A--V---Oe_c __ --d--H-.P-.+--. +-'c;.h=m.:.....,-.....;;h;.;.;..;.;..m-+--h -m+.....;;h;;;;_m-r-_...;h;;;;...m-;--ha:...;.._m--r-_;ch ;;......m_ 

N 72 Cl Cl Cl 18 38 a m a d h 

12: 
02 
03 
04 
05 
06 
07 
08 

s 09 
u 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 13: 
02 
03 
04 
05 
06 
07 
08 

M 09 
o 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

14: 
02 
03 
04 
05 
06 
07 
08 

T 09 
u 10 
E 11 
s 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 

178 37.8 N22 00.9 
193 37.7 00.5 
208 37.7 22 00.2 
223 37 .6 21 59.8 
238 37.5 59.5 
253 37.4 59.l 
268 37.3 N21 58.8 
283 37.3 58.4 
298 37.2 SIU 
313 37.1 • · 57.8 
328 37 .o 57 .4 
343 36.9 57.l 
358 36.9 N21 56,7 

13 36.8 56.4 
28 36.7 56.0 
43 36.6 · · 55.7 
58 36.6 55.3 
73 36.5 54.9 
88 36.4 N21 54.6 

103 36.3 54.2 
118 36.3 53.9 
133 36.2 · · 53.S 
148 36.1 53.2 
163 36.0 52.8 
178 36.0 N21 52.5 
193 35.9 52.1 
208 35.8 51.7 
223 35.7 · · 51.4 
238 35.7 51.0 
253 35.6 50.7 
268 35.5 N21 50.3 
283 35.4 49.9 
298 35.4 49.6 
313 35.3 · · 49.2 
328 35.2 48.8 
343 35.1 48.5 
358 35.1 N21 48.1 

13 35.0 47.7 
28 34.9 47.4 
43 34.9 · · 47.0 
58 34.8 46.6 
73 34.7 46.3 
88 34.6 N21 45.9 

103 34.6 45.5 
118 34.S 45.2 
133 34.4 • · 44.8 
148 34.4 44.4 
163 34.3 44.l 
178 34.2 N21 43.7 
193 34.2 43.3 
208 34.1 42.9 
223 34.0 · · 42.6 
238 33.9 42.2 
253 33.9 41.8 
268 33.8 N21 41,4 
283 33.7 41.0 
298 33. 7 40. 7 
313 33.6 · · 40.3 
328 33.5 39.9 
343 33.5 39.5 
358 33.4 N21 39.1 

13 33.3 38.8 
28 33.3 38.4 
43 33.2 · · 38.0 
58 33.1 37.6 
73 33.l 37.2 
ca 33.o N21 36.9 

103 32.9 36.S 
118 32.9 36.l 
133 32.8 · · 35. 7 
148 32.7 35.3 
163 32.7 34.9 

S.D. 15.8 d 0.4 

o I I o / 

59 36.4 14.3 S13 17.2 
74 09.7 14.3 13 25.6 
88 43.0 14.2 13 34.0 

103 16.2 l"-2 13 42.3 
117 49.4 14.l 13 50.5 
132 22.5 14.l 13 58.7 
146 55.6- 14.l S14 06.9 
161 28.7 14.0 14 14.9 
176 01.7 14.0 14 23.0 
190 34.7 13.9 14 30.9 
205 07.6 13.9 14 38.8 
219 40.5 13.9 14 46.7 
234 13.4 13.B S14 54.4 
248 46.2 13.7 15 02.l 
263 18.9 13.8 15 09.8 
277 51.7 13.6 15 17.4 
292 24.3 13.7 15 24.9 
306 57.0 13.6 15 32.4 
321 29.6 13.5 S15 39.8 
336 02.l 13.5 15 47.l 
350 34.6 13.5 15 54.4 

5 07.l 13.4 16 01.6 
19 39.5 13.3 16 08.7 
34 11.8 13.3 16 15.8 
48 44.1 13., S16 22.8 
63 16.4 13.2 16 29.7 
77 48.6 13.2 16 36.6 
92 20.8 13.l 16 43.4 

106 52.9 13.1 16 50.l 
121 25.0 13.0 16 56.7 
135 57.0 u.o S17 03.3 
150 29.0 12.9 17 09.8 
165 00.9 12.9 17 16.2 
179 32.8 12.8 17 22.6 
194 04.6 12.8 17 28.9 
208 36.4 12. 7 17 35.l 
223 08.l 12.7 S17 41.2 
237 39.8 12.7 17 47 .2 
252 11.5 12.6 17 53.2 
266 43.1 12.5 17 59.1 
281 14.6 12.5 18 04.9 
295 46.1 12.4 18 10.6 
310 17.5 12.4 S18 16.3 
324 48.9 12.4 18 21.9 
3)9 20.3 12.3 18 27 .4 
353 51.6 12.2 18 32.8 

8 22.8 12.2 18 38.1 
22 54.0 12.2 18 43.4 
37 25.2 12.1 S18 48.5 
51 56.3 12.0 18 53.6 
66 27.3 12.0 18 58.6 
80 58.3 12.0 19 03.5 
95 29.3 11.9 19 08.3 

110 00.2 119 19 13.1 
124 31.l 11.I S19 17.7 
139 01.9 11.7 19 22.3 
153 32.6 11.8 19 26.7 
168 03.4 ll.6 19 31.l 
182 34.0 11. 7 19 35.4 
197 04.7 11.5 19 39.6 
211 35.2 11.6 S19 43.7 
226 05.8 11.4 19 47.7 
240 36.2 11.5 19 51.7 
255 06.7 11.4 19 55.5 
269 37.1 11.3 19 59.3 
284 07.4 11.3 20 02.9 
290 31.1 11.J s20 06.s 
313 08.0 112 20 09.9 
327 38.2 11.2 20 13.3 
342 08.4 11.1 20 16.5 
356 38.5 11.l 20 19.7 

11 08.6 11.0 20 22.8 

s.o. 14.8 14.8 

8.4 54.2 
8.4 54.2 
8.3 54.2 
8.2 54.2 
8.2 54.2 
8.2 54.2 
8.0 54.2 
8.1 54.2 
7.9 54.2 
7.9 54.2 
7.9 54.2 
7.7 54.2 

N 70 Cl Cl D 17 57 19 51 B a 
68 D D D 17 29 19 04 20 37 21 57 
66 //// 1/// 01 25 17 08 18 34 19 54 21 02 
64 1/// //// 02 09 16 52 18 11 19 25 20 29 
62 //// 00 29 02 38 16 38 17 53 19 04 20 05 
60 Ill/ 01 38 02 59 16 27 17 38 18 46 19 46 

N 58 /Ill 02 11 03 17 16 17 17 26 18 31 19 30 
56 00 27 02 35 03 32 16 08 17 15 18 19 19 17 
54 01 30 02 53 03 44 16 00 17 05 18 08 19 05 
52 02 00 03 09 03 55 15 53 16 57 17 58 18 55 
50 02 23 03 22 04 05 15 47 16 49 17 49 18 45 
45 03 02 03 49 04 26 15 34 16 33 17 31 18 26 

7.7 54.2 
7.7 54.2 
7.6 54.2 
7.5 54.2 
7.5 54.2 
7.4 54.2 
7.3 54.2 
7.3 54.2 
7.2 54.3 
7.1 54.3 
7.1 54.3 
7.0 54.3 

N 40 03 30 04 10 04 42 15 23 16 20 17 16 18 10 
35 03 51 04 27 04 56 15 14 16 09 17 03 17 57 
30 04 08 04 41 05 08 15 06 15 59 16 52 17 45 
20 04 35 05 04 05 28 14 52 15 42 16 34 17 25 

N 10 04 56 05 23 05 46 14 39 15 28 16 17 17 08 
0 05 14 05 40 06 02 14 28 15 14 16 02 16 52 

S 10 05 30 05 56 06 18 14 17 15 00 15 47 16 36 
20 05 44 06 12 06 35 14 05 14 46 15 31 16 19 
30 05 59 06 29 06 55 13 51 14 30 15 12 15 59 
35 06 07 06 39 07 06 13 43 14 20 15 01 15 48 
40 06 16 06 49 07 19 13 34 14 09 14 49 15 34 
45 06 25 07 02 07 35 13 24 13 56 14 34 15 19 

6.9 54.3 
6.9 54.3 
U 54.3 
6.7 54.3 
6.6 54.3 
6.6 54.3 

S 50 06 35 07 16 07 53 13 11 13 41 14 17 15 00 
52 06 40 07 23 08 02 13 05 13 34 14 08 14 51 
54 06 45 07 30 08 12 12 59 13 26 13 59 )4 41 
56 06 50 07 38 08 23 l;> S:> 13 17 13 49 14 7'I 
58 06 56 07 47 08 36 12 44 13 07 13 37 14 ll, 

S60 07 03 07 57 08 52 12 35 12 55 13 23 14 01 
6·5 54.3 1--+---+---T-w_i.._llg_h_t_-+----'--M-oo ... ns_e_t _ __._ __ _ 

6.4 54.3 Lot. Sunset 
6.4 54.3 1----+----+--C..;_iv_il...,.._N_o_u_t_. +--12_ ...... _13 _ __._1_4_,--_1_5_ 
6.3 54.4 
6.2 54.4 • h m h m 

6.1 54.4 N 72 D D 

6.0 54.4 N 70 r-_1 D 

6.0 54.4 68 D Cl 
5.9 54.4 66 22 42 //// 
S.8 54.4 64 22 00 //// 
5.7 54.4 62 21 32 23 32 
5.7 54.4 60 21 11 22 31 
5.6 54.5 N 58 20 53 21 59 
S.5 54.5 56 20 39 21 35 
5.4 54.5 54 20 26 21 17 
5.3 54.5 52 20 15 21 01 
5.3 54.5 50 20 06 20 48 
5.1 54.5 45 19 45 20 21 
5.1 54.5 N 40 19 29 20 01 
5.0 54.5 35 19 15 19 44 
4.9 54.6 30 19 03 19 30 
4.8 54.6 20 18 43 19 07 
4.8 54.6 N 10 18 25 18 48 
4.6 54.6 0 18 09 18 32 
4.6 54.6 S 10 17 53 18 16 
4.4 54.6 20 17 36 18 00 
4.4 54.6 30 17 17 17 43 
U 54.6 35 17 05 17 33 
4.2 54.7 40 16 52 17 22 
4.1 54.7 45 16 37 17 10 
4.0 54.7 S so 16 18 16 56 
4.0 54.7 52 16 09 16 49 
3.8 54.7 54 15 59 16 42 
3.8 54.7 56 15 48 16 34 
3.6 54.7 58 15 35 16 25 
,., 54.8 S 60 15 20 16 14 

h m 

D 

D 
D 
Ill/ 
Ill/ 
Ill/ 
/Ill 

Ill/ 
23 35 
22 39 
22 09 
21 47 
21 08 
20 41 
20 20 
20 03 
19 36 
19 15 
18 57 
18 42 
18 27 
18 12 
18 04 
17 56 
17 47 
17 36 
17 32 
17 27 
17 21 
17 16 
17 09 

h m 

22 26 
23 08 
23 37 
23 59 
00 05 
00 15 
00 24 
00 32 
00 39 
00 46 
00 51 
00 57 
01 08 
01 17 
01 25 
01 32 
01 44 
01 55 
02 05 
02 15 
02 26 
02 3R 
02 4~ 
02 53 
03 03 

03 15 
03 20 
03 26 
03 32 
03 40 
03 48 

h m -22 51 
23 38 
24 09 
00 16 
00 30 
00 42 
00 53 
01 02 
01 10 
01 17 
01 24 
01 38 
01 50 
02 00 
02 09 
02 24 
02 37 
02 50 
03 02 
03 16 
03 31 
03 40 
03 so 
04 02 

04 17 
04 24 
04 32 
04 40 
04 50 
05 01 

h m --23 46 
00 09 
00 32 
00 51 
01 06 
01 19 
01 30 
01 40 
01 49 
01 57 
02 13 

02 27 
02 39 
02 49 
03 07 
03 22 
03 37 
03 51 
04 07 
04 25 
04 35 
04 47 
05 01 
05 18 
OS 26 
05 35 
05 46 
OS 57 
06 11 

h m --24 11 
00 29 
00 58 
01 20 
01 38 
01 53 
02 06 
02 17 
02 27 
02 36 
02 54 
03 10 
03 23 
03 34 
03 53 
04 10 
04 26 
04 42 
04 58 
05 18 
05 29 
05 42 
05 57 

06 16 
06 25 
06 35 
06 47 
07 00 
07 15 

3·4 54
.e t---t-----S-U_N_.._ __ +-__ ..._ __ M ..... 00.._N __ .._ __ 

:u 54·8 Eqn. of Time 
,.2 54.8 0ov 

00
• 

12
• 

3.2 54.8 
J.l 54.8 
3.0 54.9 

14.9 

12 05 29 
13 05 36 
14 05 43 

m I 

05 32 
05 40 
05 46 

Mer. 

PoH. 
h m 

12 06 
12 06 
12 06 

Mer. Poss. 
Upper Lower Ag, 

h m 

20 39 
21 25 
22 14 

h ffl d 

!)8 16 11 
09 02 12 
09 49 13 

Phase 

0 



140 JULY 15, 16, 17 (WED., THURS., FRI.) 

ARIES VENUS -3.3 MARS +1.7 JUPITER -1.5 SATURN +1.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.HA Dec. 
ri h . ' . . ' . ' . ' . ' . ' . , . ' . ' . ' 15~ 292 45.5 151 23.6 Nl6 51.5 205 15.3 N23 51.9 108 52.5 S O 19.3 107 52.8 N O 27.l Acamar 315 37.0 540 22.6 

307 47.9 166 23.l 50.6 220 15.9 52.0 123 54.7 19.4 122 55.1 27.0 Achernar 335 44.9 S57 19.6 
02 322 50.4 181 22'5 49.6 235 16.6 52.1 138 56.9 19.6 137 57.4 26.9 Acrux 173 36.8 563 00.0 
03 337 52.9 196 22.0 .. 48.7 250 17.2 .. 52.1 153 59.1 .. 19.7 152 59.8 .. 26.9 Adhara 255 32.0 S28 56.8 
04 352 55.3 211 21.4 47.7 265 17.8 52.2 169 01.2 19.8 168 02.l 26.8 Aldebaran 291 17.6 Nl6 28.3 
05 7 57.8 226 20.9 46.8 280 18.4 52.2 184 03.4 20.0 183 04.4 26.7 
06 23 00.3 241 20.4 Nl6 45.8 295 19.0 N23 52.3 199 05.6 S O 20.1 198 06.7 N O 26.7 Alioth 166 42.l N56 04.0 

W 07 38 02,7 256 19.8 44.9 310 19.6 52.3 214 07.8 20.2 213 09.0 26.6 Alkaid 153 18.0 N49 24.7 
08 53 05.:> 271 19.3 43.9 325 20.2 52.4 229 09.9 20.4 228 11.4 26.S Al Na'ir 28 13.8 547 02.9 

f. 0'1 68 07,7 286 18.8 .. 43.0 340 20.8 .. 52.4 244 12.1 .. 20.5 243 13.7 . . 26.5 Alnilam 276 11.4 S 1 12.8 
c, 10 83 10.1 301 18.2 42.0 355 21.4 52.5 259 14.3 20.6 258 16.0 26.4 Alphard 218 20.3 S 8 34.6 
N 11 98 12.6 316 17.7 41.1 10 22.0 52.S 274 16.5 20.8 273 18.3 26.3 
E 12 113 15.0 331 17.2 Nl6 40.1 25 22.6 N23 52.6 289 18.6 S O 20.9 288 20.7 N O 26.2 Alphecca 126 31.4 N26 46.9 s 13 128 17.S 346 16.6 39.1 40 23.3 52.6 304 20.8 21.0 303 23.0 26.2 Alpheratz 358 08.6 N28 59.l 
D 14 143 20.0 1 16.l 38.2 55 23.9 52.7 319 23.0 21.2 318 25.3 26.l Altair 62 31.6 N 8 49.2 
A 15 158 22.4 16 15.6 .. 37.2 70 24.S .. 52.7 334 25.2 .. 21.3 333 27.6 .. 26.0 Ankaa 353 39.6 542 24.2 
y 16 173 24.9 31 15.0 36.3 85 25.l 52.8 349 27.3 21.4 348 29.9 26.0 Antarea 112 55.9 S26 23.5 

17 188 27.4 46 14.5 35.3 100 25.7 52.8 4 29.S 21.6 3 32.3 25.9 
18 203 29.8 61 14.0 Nl6 34.4 115 26.3 N23 52.9 19 31.7 S O 21.7 18 34.6 N O 25.8 Arcturua 146 17.9 Nl9 17.0 
19 218 32.3 76 13.4 33.4 130 26.9 52.9 34 33.9 21.8 33 36.9 25.7 Atria 108 19.2 568 59.8 
20 233 34.8 91 12.9 32.4 145 27.5 53.0 49 36.0 22.0 48 39.2 25.7 Avior 234 28.6 S59 27.0 
21 248 37.2 106 12.4 .. 31.S 160 28.1 .. 53.0 64 38.2 .. 22.l 63 41.S . . 25.6 Bellatrix 278 58.4 N 6 20.0 
22 263 39.7 121 11.8 30.S 175 28.7 53.1 79 40.4 22.2 78 43.9 25.5 Betelgeuse 271 28.0 N 7 24.2 
23 278 42.1 136 11.3 29.S 190 29.4 53.l 94 42.6 22.4 93 46.2 25.S 

16~ 293 44.6 151 10.8 Nl6 28.6 205 30.0 N23 53.2 109 44.7 S O 22.5 108 48.S N O 25.4 Canopus 264 07.5 S52 41.l 
308 47.1 166 10.3 27.6 220 30.6 53.2 124 46.9 22.6 123 so.a 25.3 Capella 281 10.9 N45 58.6 

02 323 49.S 181 09.7 26.6 235 31.2 53.3 139 49.1 22.8 138 53.1 25.2 Deneb 49 47.6 N45 12.8 
03 338 52.0 196 09.2 .. 25.7 250 31.8 .. 53.3 154 51.2 .. 22.9 153 55.S . . 25.2 Denebola 182 58.6 Nl4 40.7 
04 353 54.S 211 08.7 24.7 265 32.4 53.4 169 53.4 23.1 168 57.8 25.1 Diphda 349 20.2 S18 05.2 
05 8 56.9 226 08.2 23.7 280 33.0 53.4 184 55.6 23.2 184 00.1 25.0 

06 23 59.4 241 07.6 Nl6 22.8 295 33.6 N23 53.5 199 57.8 S O 23.3 199 02.4 N O 25.0 Dubhe 194 21.9 N61 51.4 
07 39 01.9 256 07.l 21.8 310 34.2 53.5 214 59.9 23.5 214 04.7 24.9 Elnath 278 43.7 N28 35.4 

T 08 54 04.3 271 06.6 20.8 325 34.9 53.6 230 02.1 23.6 229 07.0 24.8 Eltanin 90 57.0 N51 29.7 
H 09 69 06.8 286 06.l .. 19.9 340 35.5 .. 53.6 245 04.3 .. 23.7 244 09.4 .. 24.7 Enif 34 10.7 N 9 47.4 
u 10 84 09.3 301 05.5 18.9 355 36.l 53.6 260 06.4 23.9 259 11.7 24.7 Fomalhaut 15 50.5 S29 43.l 
R 11 99 11.7 316 05.0 17.9 10 36.7 53.7 275 08.6 24.0 274 14.0 24.6 
5 12 114 14.2 331 04.5 Nl6 16.9 25 37.3 N23 53.7 290 10.8 S O 24.1 289 16.3 N O 24.5 Gacrux 172 28.2 S57 00.7 
D 13 129 16.6 346 04.0 16.0 40 37.9 53.8 305 13.0 24.3 304 18.6 24.4 Gienah 176 17.S S17 26.3 
A 14 144 19.1 l 03.5 15.0 55 38.S 53.8 320 15.1 24.4 319 21.0 24.4 Hadar 149 22.4 560 17.2 
y 15 159 21.6 16 02.9 .. 14.0 70 39.l .. 53.9 335 17.3 .. 24.S 334 23.3 . . 24.3 Hamal 328 28.3 N23 22.3 

16 174 24.0 31 02.4 13.0 85 39.7 53.9 350 19.S 24.7 349 25.6 24.2 Kaui Aust. 84 15.7 S34 23.6 
17 189 26.S 46 01.9 12.l 100 40.4 53.9 S 21.6 24.8 4 27.9 24.2 
18 204 29.0 61 01.4 Nl6 11.1 115 41.0 N23 54.0 20 23.8 S O 25.0 19 30.2 N O 24.l Kochab 137 18.6 N74 14.3 
19 219 31.4 76 00.9 10.1 130 41.6 54.0 35 26.0 25.1 34 32.S 24.0 Markab 14 02.4 Nl5 06.3 
20 234 33.9 91 00.4 09.l 145 42.2 54.l 50 28.l 25.2 49 34.9 23.9 Menkar 314 40.7 N 4 01.0 
21 24Y 36.4 105 59.8 .. 08.l 160 42.8 .. 54.l 65 30.3 .. 25.4 64 37.2 .. 23.9 Menkent 148 36.3 S36 16.8 
22 264 38.8 120 59.3 07.2 175 43.4 54.l 80 32.5 25.5 79 39.5 23.8 Miaplacidu1 221 45.7 569 38.6 
23 279 41.3 135 58.8 06.2 190 44.0 54.2 95 34.7 25.6 94 41.8 23.7 

17~ 294 43.8 150 58.3 Nl6 05.2 205 44.6 N23 54.2 110 36.8 S O 25.8 109 44.1 N O 23.7 Mirfak 309 15.5 N49 47.5 
309 46.2 165 57.8 04.2 220 45.3 54.3 125 39.0 25.9 124 46.4 23.6 Nunki 76 28.1 S26 19.2 

02 324 48.7 180 57.3 03.2 235 45.9 54.3 140 41.2 26.0 139 48.8 23.5 Peacock 53 56.9 S56 47.6 
03 339 51.1 195 56.8 .. 02.3 250 46.5 .. 54.3 155 43.3 .. 26.2 154 51.l . . 23.4 Pollux 243 57.9 N28 04.3 
04 354 53.6 210 56.2 01.3 265 47.1 54.4 170 45.5 26.3 169 53.4 23.4 Procyon 245 25.5 N 5 16.4 
05 9 56.l 225 55.7 16 00.3 280 47.7 54.4 185 47.7 26.5 184 55.7 23.3 

06 24 58.S 240 55.2 Nl5 59.3 295 48.3 N23 54.4 200 49.8 S O 26.6 199 58.0 N O 23.2 Rasalhague 96 28.8 Nl2 34.5 
07 40 01.0 255 54.7 58.3 310 48.9 54.S 215 52.0 26.7 215 00.3 23.i Regulus 208 09.7 Nl2 03.6 
08 55 03.S 270 54.2 57.3 325 49.5 54.5 230 54.2 26.9 230 02.7 23.1 Rigel 281 35.7 S 8 13.4 

F 09 70 05.9 285 53.7 .. 56.3 340 50.2 .. 54.6 245 56.3 .. 27.0 245 05.0 . . 23.0 Rigil Kent. 140 24.8 560 45.6 
R 10 85 08.4 300 53.2 55.3 355 50.8 54.6 260 58.5 27.1 260 07.3 22.9 Sabik 102 40.2 S15 42.1 
I 11 100 10.9 315 52.7 54.3 10 51.4 54.6 276 00.7 27.3 275 09.6 22.8 
0 12 115 13.3 330 52.2 Nl5 53.4 25 52.0 N23 54.7 291 02.8 S O 27.4 290 11.9 N O 22.8 Schedar 350 08.2 N56 25.8 
A 13 lJO 15.8 345 Sl.7 52.4 40 52.6 54.7 306 05.0 27.6 305 14.2 22.7 Shaula 96 54.6 S37 05.4 
V 14 145 18.2 0 ~1.2 51.4 55 53.2 54.7 321 07.2 27.7 320 16.5 22.6 Slriu1 258 55.5 S16 41.4 

15 160 20.7 15 50.6 .. 50.4 70 53.8 .. 54.8 336 09.3 .. 27.8 335 18.9 .. 22.6 Spica 158 56.9 S11 03.8 
16 175 23.2 30 50.1 49.4 85 54.5 54.8 351 11.S 28.0 350 21.2 22.5 Suhail 223 10.8 543 21.5 
17 190 25.6 45 49.6 48.4 100 55.1 54.8 6 13.6 28.1 5 23.S 22.4 

18 205 28.l 60 49.1 Nl5 47.4 115 55.7 N23 54.9 21 15.8 S O 28.3 20 25.8 N O 22.3 Vega 80 55.0 N.38 46.1 
19 220 30.6 75 48.6 46.4 130 56.3 54.9 36 18.0 28.4 35 28.1 22.3 Zuben'ubi 137 32.3 S15 57.9 
20 235 33.0 90 48.l 45.4 145 56.9 54.9 51 20.l 28.5 50 30.4 22.2 S.H.A. Mer. Paaa. 
21 250 35.5 105 47.6 .. 44.4 160 57.5 .. 54.9 66 22.3 .. 28.7 65 32.7 .. 22.1 . . h .. 
22 265 38.0 120 47.l 43.4 175 58.1 55.0 81 24.S 28.8 80 35.1 22.0 Venu1 217 26.2 13 56 
23 280 40.4 135 46.6 42.4 190 58.8 55.0 96 26.6 28.9 95 37.4 22.0 Man 271 45.4 10 18 

• .. Jupiter 176 00.1 16 39 
Mer. Pan. 4 24.3 "I' -0.5 d 1.0 V 0.6 d 0.0 V 2.2 d O.l V 2.3 d 0.l Saturn 175 03.9 16 42 



JULY 15, 16, 17 (WED., THURS., FRI.) 141 

Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 15 16 17 18 Nout. 

G.M.T. 
d h h h h m h m G.HA Dec. G.HA V Dec. H.P. h m h m m m m 

d h . ' . , . ' ' . ' ' ' 
N 72 D D D 111111 111111 - -1s: 178 32.6 N21 34.5 25 38.6 11.0 S20 25.8 2.8 54.9 N 70 D D D - - 23 51 23 26 

193 32.5 34.1 40 08.6 11.0 20 28.6 2.8 54.9 68 D D D 21 57 22 37 22 50 22 53 
02 208 32.5 33.7 54 38.6 10.9 20 31.4 2.7 54.9 66 Ill/ Ill/ 01 39 21 02 21 48 22 15 22 29 
03 223 32.4 • · 33.4 69 08.5 10.9 20 34.1 2.6 54.9 64 Ill/ Ill/ 02 18 20 29 21 17 21 50 22 10 
04 238 32.4 33.0 83 38.4 10.8 20 36.7 2.4 54.9 62 Ill/ 00 56 02 44 20 05 20 54 21 30 21 55 
05 253 32.3 32.6 .98 08.2 10.8 20 39.1 2.4 55.0 60 Ill/ 01 47 03 05 19 46 20 35 21 13 21 42 

06 268 32.2 N21 32.2 112 38.0 10.8 S20 41.5 2.3 55.0 N 58 Ill/ 02 18 03 22 19 30 20 20 21 00 21 31 

w 07 283 32.2 31.8 127 07.8 10.7 20 43.8 2.2 55.0 56 00 51 02 40 03 36 19 17 20 07 20 48 21 21 

E 08 298 32.1 31.4 141 37.5 10.7 20 46.0 2.0 55.0 54 01 39 02 58 03 48 19 05 19 55 20 37 21 12 
09 313 32.0 .. 31.0 156 07.2 10.6 20 48.0 2.0 55.0 52 02 07 03 13 03 59 18 55 19 45 20 28 21 04 

D 10 328 32.0 30.6 170 36.8 10.6 20 50.0 1.9 55.0 so 02 28 03 26 04 08 18 45 19 36 20 20 20 57 
N 11 343 31.9 30.2 185 06.4 10.6 20 51.9 1.8 55.1 45 03 06 03 52 04 28 18 26 19 17 20 02 20 42 
E 12 358 31.8 N21 29.8 199 36.0 10.6 S20 53.7 1.6 55.1 N 40 03 33 04 12 04 44 18 10 19 01 19 48 20 30 s 
0 13 13 31.8 29.4 214 05.6 10.5 20 55.3 1.6 55.l 35 03 53 04 29 04 58 17 57 18 48 19 35 20 19 

14 28 31.7 29.0 228 35.l 10.4 20 56.9 1.4 55.l 30 04 10 04 43 05 09 17 45 18 36 19 25 20 10 
A 15 43 31.7 .. 28.6 243 04.5 10.5 20 58.3 1.4 55.1 20 04 37 05 05 05 29 17 25 18 16 19 06 19 54 y 

16 58 31.6 28.2 257 34.0 10.4 20 59.7 1.2 55.2 N 10 04 57 05 24 05 46 17 08 17 59 18 50 19 40 
17 73 31.5 27.8 272 03.4 10.3 21 00.9 1.1 55.2 0 05 14 05 40 06 02 16 52 17 43 18 35 19 27 

18 88 31.5 N21 27.4 286 32.7 10.4 S21 02.0 1.1 55.2 S 10 05 30 05 56 06 18 16 36 17 27 18 20 19 14 
19 103 31.4 27.0 301 02.1 10.3 21 03.1 0.9 55.2 20 05 44 06 11 06 35 16 19 17 10 18 04 19 00 
20 118 31.4 26.6 315 31.4 10.3 21 04.0 0.8 55.2 30 05 59 06 28 06 54 15 59 16 50 17 45 18 43 
21 133 31.3 .. 26.2 330 00.7 10.2 21 04.8 0.7 55.2 35 06 06 06 37 07 05 15 48 16 39 17 35 18 34 
22 148 31.2 25.8 344 29.9 10.2 21 05.5 0.6 55.3 40 06 14 06 48 07 18 15 34 16 26 17 22 18 23 
23 163 31.2 25.4 358 59.1 10.2 21 06.1 0.5 55.3 45 06 23 07 00 07 33 15 19 16 10 17 08 18 10 

16: 178 31.1 N21 25.0 13 28.3 10.2 S21 06.6 0.4 55.3 s so 06 33 07 14 07 51 15 00 15 51 16 50 17 55 
193 31.l 24.6 27 57.5 10.1 21 07.0 0.3 55.3 52 06 38 07 20 07 59 14 51 15 42 16 41 17 48 

02 208 31.0 24.2 42 26.6 10.l 21 07.3 0.2 55.3 54 06 42 07 27 08 09 14 41 15 32 16 32 17 40 
03 223 30.9 .. 23.8 56 55.7 10.1 21 07.5 0.0 55.4 56 06 48 07 35 08 20 14 29 15 20 16 21 17 31 
04 238 30.9 23.4 71 24.8 10.l 21 07.5 0.0 55.4 58 06 53 07 44 08 32 14 16 15 07 16 09 17 20 
OS 253 30.8 23.0 85 53.9 10.0 21 07.5 0.2 55.4 S 60 06 59 07 54 08 47 14 01 14 51 15 55 17 08 

06 268 30.8 N21 22.6 100 22.9 10.0 S21 07.3 0.2 55.4 Twilight Moonset 07 283 30.7 22.2 114 51.9 10.0 21 07.1 0.4 55.4 lot. Sun1et 
T 08 298 30:1 21.8 129 20.9 10.0 21 06.7 0.5 55.5 Civil Nout. 15 16 17 18 
H 09 313 30.6 • · 21.3 143 49.9 9.9 21 06.2 0.6 55.5 
u 10 328 30.5 20.9 158 18.8 9.9 21 05.6 0.7 55.5 . h m h m h m h m h m h m h m 

R 11 343 30.5 20.5 172 47.7 10.0 21 04.9 0.8 55.5 N 72 D D D 111111 - 111111 -s 12 358 30.4 N21 20.1 187 16.7 9.8 S21 04.1 0.9 55.5 N 70 D D D - - - 01 53 
0 13 13 30.4 19.7 201 45.5 9.9 21 03.2 1.1 55.6 68 D CJ D 24 11 00 11 01 17 02 53 
A 14 28 30.3 19.3 216 14.4 9.9 21 02.1 1.1 55.6 66 22 29 /Ill Ill/ 00 29 01 05 02 06 03 28 
y 15 43 30.3 .. 18.9 230 43.3 9.8 21 01.0 1.3 55.6 64 21 52 /Ill Ill/ 00 58 01 38 02 37 03 52 

16 58 30.2 18.5 245 12.l 9.8 20 59.7 1.3 55.6 62 21 26 23 10 /Ill 01 20 02 03 03 00 04 12 
17 73 30.l 18.0 259 40.9 9.9 20 58.4 1.5 55.6 60 21 06 22 22 Ill/ 01 38 02 22 03 .19 04 28 
18 88 30.l N21 17.6 274 09.8 9.8 S20 56.9 1.6 55.7 N 58 20 49 21 52 Ill/ 01 53 02 38 03 34 04 41 
19 103 30.0 17.2 288 38.6 9.7 20 55.3 1.7 55.7 56 20 35 21 30 23 15 02 06 02 51 03 47 04 53 
20 118 30.0 16.8 303 07.3 9.8 20 53.6 1.8 55.7 54 20 23 21 12 22 31 02 17 03 03 03 59 05 03 
21 133 29.9 · · 16.4 317 36.l 9.8 20 51.8 2.0 55.7 52 20 12 20 58 22 04 02 27 03 13 04 09 05 12 
22 148 29.9 16.0 332 04.9 9.7 20 49.8 2.0 55.7 so 20 03 20 45 21 43 02 36 03 23 04 18 05 20 
23 163 29.8 15.5 346 33.6 9.8 20 47.8 2.1 55.8 45 19 43 20 19 21 05 02 54 03 42 04 37 05 37 u: 178 29.8 N21 15.1 l 02.4 9.7 S20 45.7 2.3 55.8 N 40 19 27 19 59 20 39 03 10 03 58 04 52 05 51 

193 29.7 14.7 15 31.1 9.7 20 43.4 2.4 55.8 35 19 14 19 43 20 18 03 23 04 11 05 05 06 03 
02 208 29.7 14.3 29 59.8 9.7 20 41.0 2.4 55.8 30 19 02 19 29 20 01 03 34 04 23 05 16 06 13 
03 223 29.6 .. 13.9 44 28.5 9.8 20 38.6 2.6 55.8 20 18 42 19 07 19 35 03 53 04 43 05 36 06 30 
04 238 29.5 13.4 58 57.3 9.7 20 36.0 2.7 55.9 N 10 18 25 18 48 19 15 04 10 05 00 05 52 06 46 
05 253 29.5 13.0 73 26.0 9.7 20 33.3 2.9 55.9 0 18 10 18 32 18 58 04 26 05 17 06 08 07 00 
06 268 29.4 N21 12.6 87 54.7 9.7 S20 30.4 2.9 55.9 S 10 17 54 18 16 18 42 04 42 05 33 06 24 07 14 
07 283 29.4 12.2 102 23.4 9.7 20 27.5 3.0 55.9 20 17 37 18 01 18 28 04 58 05 50 06 40 07 29 
08 298 29.3 11.8 116 52.1 9.6 20 24.5 3.2 55.9 30 17 18 17 44 18 13 05 18 06 10 07 00 07 47 

F 09 313 29.3 .. 11.3 131 20.7 9.7 20 21.3 3.2 56.0 35 17 07 17 35 18 06 05 29 06 21 07 11 07 57 
R 10 328 29.2 10.9 145 49.4 9.7 20 18.1 3.4 56.0 40 16 55 17 24 17 58 05 42 06 35 07 23 08 08 
I 11 343 29.2 10.5 160 18.l 9.7 20 14.7 3.5 56.0 45 16 40 17 13 17 49 05 57 06 50 07 39 08 21 
0 12 358 29.l N21 10.0 174 46.8 9.7 S20 11.2 3.6 56.0 s so 16 21 16 59 17 39 06 16 07 10 07 57 08 38 
A 13 13 29.1 09.6 189 15.5 9.7 20 07.6 3.6 56.0 52 16 13 16 52 17 35 06 25 07 19 08 06 08 45 
y 14 28 29.0 09.2 203 44.2 9.7 20 04.0 3.9 56.l 54 16 03 16 45 17 30 06 35 07 29 08 15 08 54 

15 43 29.0 .. 08.8 218 12.9 9.7 20 00.l 3.9 56.l 56 15 52 16 37 17 25 06 47 07 41 08 26 09 03 
16 58 28.9 08.3 232 41.6 9.7 19 56.2 4.0 56.1 58 15 40 16 29 17 19 07 00 07 54 08 39 09 14 
17 73 28.9 07.9 247 10.3 9.7 19 52.2 4.1 56.l S 60 15 25 16 19 17 13 07 15 08 10 08 53 09 26 
18 88 28.8 N21 07.5 261 39.0 9.7 S19 48.l 4.3 56.2 SUN MOON 19 103 28.8 07.0 276 07.7 9.7 19 43.8 4.3 56.2 
20 118 28.7 06.6 290 36.4 9.7 19 39.5 4.5 56.2 Doy 

Eqn. of Time Mer. Mer. Pou. 
Pho1e Ag• 

21 133 28.7 .. 06.2 305 05.l 9.7 19 35.0 4.6 56.2 oo• 12• Pou. Upper lower 
22 148 28.6 05.8 319 33.8 9.8 19 30.4 4.6 56.2 m • .. • h .. h m h m d 

23 163 28.6 05.3 334 02.6 9.7 19 25.8 4.8 56.3 15 05 49 05 52 12 06 23 04 10 39 14 
16 05 55 05 58 12 06 23 56 11 30 15 0 s.o. 15.8 d 0.4 s.o. 15.0 15.l 15.3 17 06 01 06 03 12 06 24 48 12 22 16 



141 JULY 18, 19, 20 (SAT., SUN., MON.) 

ARIES VENUS -3.3 MARS +1.8 JUPITER -1.4 SATURN +1.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h 0 , . , . ' . ' . , . , . , . , . , . .. 

1s: 295 42.9 150 46.1 Nl5 41.4 205 59.4 N23 55.0 111 28.8 S O 29.1 110 39.7 N O 21.9 Acon,or 315 36.9 S40 22.6 
310 45.4 165 45.6 40.4 221 00.0 55.1 126 31.0 29.2 125 42.0 21.8 Achernar 335 44.8 S57 19.6 

02 325 47.8 180 45.1 39.4 236 00.6 55.l 141 33.1 29.4 140 44.3 21.7 Acrux 173 36.8 S63 oo.o 
03 340 50.3 195 44.6 .. 38.4 251 01.2 .. 55.l 156 35.3 .. 29.5 155 46.6 .. 21.7 Adhara 255 32.0 S28 56.8 
04 355 52.7 210 44.1 37.4 266 01.8 55.2 171 37.5 29.6 170 48.9 21.6 Aldebaran 291 17.6 Nl6 28.3 
05 10 55.2 225 43.6 36.4 281 02.4 55.2 186 39.6 29.8 185 51.2 21.5 
06 25 57.7 240 43.1 Nl5 35.4 296 03.1 N23 55.2 201 41.8 S O 29.9 200 53.6 N O 21.4 Alioth 166 42.l N56 04.0 
07 41 00.l 255 42.6 34.4 311 03.7 55.2 216 43.9 30.l 215 55.9 21.4 Alkaid 153 18.0 N49 24.7 

s 08 56 02.6 270 42.l 33.4 326 04.3 55.3 231 46.l 30.2 230 58.2 21.3 Al No'ir 28 13.8 S47 02.9 
A 09 71 05.1 285 41.6 .. 32.4 341 04.9 .. 55.3 246 48.3 .. 30.3 246 00.5 . . 21.2 Alnilam 276 11.4 S l 12.8 
T 10 86 07.5 300 41.1 31.4 356 05.5 55.3 261 50.4 30.5 261 02.8 21.l Alphard 218 20.3 S 8 34.6 
u 11 101 10.0 315 40.6 30.4 11 06.1 55.3 276 52.6 30.6 276 05.l 21.l 
R 12 116 12.5 330 40.2 Nl5 29.4 26 06.7 N23 55.4 291 54.7 S O 30.8 291 07.4 N O 21.0 Alphecca 126 31.4 N26 46.9 
D 13 131 14.9 345 39.7 28.4 41 07.4 55.4 306 56.9 30.9 306 09.7 20.9 Alpheratz 358 08.6 N28 59.l 
A 14 146 17.4 0 39.2 27.3 56 08.0 55.4 321 59.l 31.0 321 12.1 20.8 Altair 62 31.6 N 8 49.2 
y 15 161 19.9 15 38.7 .. 26.3 71 08.6 .. 55.4 337 01.2 .. 31.2 336 14.4 .. 20.8 Ankoo 353 39.5 S42 24.2 

11> l/6 .!2.3 30 31!.2 25.3 86 09.2 55.5 352 03.4 31.3 351 16.7 20.7 Antares 112 55.9 S26 23.5 
17 191 24.8 45 31.7 24.3 101 09.8 55.5 7 05.5 31.5 6 19.0 20.6 
18 201, 27.2 60 17.2 N15 23.3 116 10.4 N23 55.5 22 07.7 S O 31.6 21 21.3 N O 20.5 Arcturus 146 17.9 Nl9 17.0 
19 721 29.7 7S 36.7 22.3 131 11.1 55.5 37 09.9 31.7 36 23.6 20.5 Atria 108 19.2 S68 59.8 
20 236 Jl.2 90 36.2 21.3 146 11.7 55.6 52 12.0 31.9 51 25.9 20.4 Avior 234 28.6 S59 27.0 
21 251 34.6 105 35.7 .. 20.3 161 12.3 .. 55.6 67 14.2 .. 32.0 66 28.2 . . 20.3 Bellatrix 278 58.4 N 6 20.0 
22 266 37.1 120 35.2 19.2 176 12.9 55.6 82 16.3 32.2 81 30.5 20.2 Betelgeuse 271 27.9 N 7 24.2 
23 281 39.6 135 34.8 18.2 191 13.5 55.6 97 18.5 32.3 96 32.9 20.2 

19 00 296 42.0 150 34.3 Nl5 17.2 206 14.1 N23 55.7 112 20.7 S O 32.4 111 35.2 N O 20.1 Canopus 264 07.5 S52 41.1 
01 311 44.5 165 33.8 16.2 221 14.8 55.7 127 22.8 32.6 126 37.5 20.0 Capella 281 10.8 N45 58.6 
02 326 47.0 180 33.3 15.2 236 15.4 55.7 142 25.0 32.7 141 39.8 19.9 Deneb 49 47.6 N45 12.8 
03 341 49.4 195 32.8 .. 14.2 251 16.0 .. 55.7 157 27.l .. 32.9 156 42.1 .. 19.9 Denebola 182 58.6 Nl4 40.7 
04 356 51.9 210 32.3 13.1 266 16.6 55.7 172 29.3 33.0 171 44.4 19.8 Diphdo 349 20.2 S18 05.2 
05 11 54.3 225 31.8 12.1 281 17.2 55.8 187 31.5 33.1 186 46.7 19.7 
06 26 56.8 240 31.3 Nl5 11.1 296 17 .8 N23 55.8 202 33.6 S O 33.3 201 49.0 N O 19.6 Dubhe 194 21.9 N61 51.4 
07 41 59.3 255 30.9 10.1 311 18.5 55.8 217 35.8 33.4 216 51.3 19.6 Elnath 278 43.7 N28 35.4 
08 57 01.7 270 30.4 09.1 326 19.1 55.8 232 37.9 33.6 231 53.6 19.5 Eltanin 90 57.0 N51 29.7 

s 09 72 04.2 285 29.9 .. 08.0 341 19.7 .. 55.8 247 40.1 .. 33.7 246 55.9 .. 19.4 Enif 34 10.7 N 9 47.4 
u 10 87 06.7 300 29.4 07.0 356 20.3 55.8 262 42.2 33.8 261 58.3 19.3 Fomolhout 15 50.5 S29 43.l 
N 11 102 09.1 315 28.9 06.0 11 20.9 55.9 277 44.4 34.0 277 00.6 19.3 
D 12 117 11.6 330 28.4 Nl5 05.0 26 21.5 N23 55.9 292 46.6 S O 34.l 292 02.9 N o 19.2 Gacrux 172 28.3 S57 00.7 
A 13 132 14.1 345 28.0 03.9 41 22.2 55.9 307 48.7 34.3 307 05.2 19.1 Gienah 176 17.5 S17 26.3 
y 14 147 16.5 0 27.5 02.9 56 22.8 55.9 322 50.9 34.4 322 07.5 19.0 Hadar 149 22.4 560 17.2 

15 162 19.0 15 27.0 .. 01.9 71 23.4 .. 55.9 337 53.0 . . 34.6 337 09.8 .. 19.0 Homol 328 28.3 N23 22.3 
16 177 21.5 30 26.5 15 00.9 86 24.0 55.9 352 55.2 34.7 352 12.1 18.9 Kaus Aust. 84 15.7 S34 23.6 
17 192 23.9 45 26.1 14 59.8 101 24.6 56.0 7 57.3 34.8 7 14.4 18.8 
18 207 26.4 60 25.6 Nl4 58.8 116 25.2 N23 56.0 22 59.5 S O 35.0 22 16.7 N O 18.7 Kochab 137 18.7 N74 14.3 
19 222 28.8 75 25.1 57.8 131 25.9 56.0 38 01.7 35.1 37 19.0 18.7 Markab 14 02.4 Nl5 06.3 
20 237 31.3 90 24.6 56.7 146 26.5 56.0 53 03.8 35.3 52 21.3 18.6 Menkar 314 40.6 N 4 01.0 
21 252 33.8 105 24.l .. 55.7 161 27.1 .. 56.0 68 06.0 .. 35.4 67 23.6 .. 18.5 Menkent 148 36.3 S36 16.8 
22 267 36.2 120 23.7 54.7 176 27.7 56.0 83 08.1 35.5 82 26.0 18.4 Miaplacidus 221 45.7 569 38.6 
23 282 38.7 135 23.2 53.6 191 28.3 56.0 98 10.3 35.7 97 28.3 18.3 

20: 297 41.2 150 22.7 Nl4 52.6 206 29.0 N23 56.1 113 12.4 S O 35.8 112 30.6 N O 18.3 Mirfak 309 15.5 N49 47.5 
312 43.6 165 22.2 51.6 221 29.6 56.l 128 14.6 36.0 127 32.9 18.2 Nunki 76 28.1 S26 19.2 

02 327 46.1 180 21.8 50.5 236 30.2 56.1 143 16.7 36.l 142 35.2 18.l Peacock 53 56.9 S56 47.6 
03 342 48.6 195 21.3 .. 49.5 251 30.8 . . 56.l 158 18.9 .. 36.3 157 37.5 .. 18.0 Pollux 243 57.8 N28 04.3 
04 357 51.0 210 20.8 48.5 266 31.4 56.1 173 21.0 36.4 172 39.8 18.0 Procyon 245 25.5 N 5 16.4 
05 12 53.5 225 20.3 47.4 281 32.0 56.l 188 23.2 36.5 187 42.1 17.9 

06 27 56.0 240 19.9 Nl4 46.4 296 32.7 N23 56.1 203 25.3 S O 36.7 202 44.4 N O 17.8 Rasalhague 96 28.8 Nl2 34.5 
07 42 58.4 255 19.4 45.4 311 33.3 56.l 218 27.5 36.8 217 46.7 17.7 Regulus 208 09.7 Nl2 03.6 
08 58 00.9 270 18.9 44.3 326 33.9 56.1 233 29.7 37.0 232 49.0 17.7 Rigel 281 35.7 S 8 13.3 

M 09 73 03.3 285 18.5 .. 43.3 341 34.5 .. 56.2 248 31.8 .. 37.1 247 51.3 .. 17.6 Rigil Kent. 140 24.9 560 45.7 
O 10 88 05.8 300 18.0 42.3 356 35.1 56.2 263 34.0 37.3 262 53.6 17.5 Sabik 102 40.2 S15 42.1 
N 11 103 08.3 315 17.5 41.2 11 35.8 56.2 278 36.l 37.4 277 55.9 17.4 
D 12 118 10.7 330 17.1 Nl4 40.2 26 36.4 N23 56.2 293 38.3 S O 37.5 292 58.2 N O 17.3 Schedar 350 08.2 N56 25.8 
A 13 133 13.2 345 16.6 39.1 41 37.0 56.2 308 40.4 37.7 308 00.6 17.3 Shoulo 96 5-4.6 S37 05.5 
y 14 148 15.7 0 16.l 38.1 56 37.6 56.2 323 42.6 37.8 323 02.9 17.2 Sirius 258 55.5 S16 41.4 

15 163 18.1 15 15.7 .. 37.0 71 38.2 .. 56.2 338 44.7 .. 38.0 338 05.2 .. 17.1 Spica 158 57.0 S11 03.8 
16 178 20.6 30 15.2 36.0 86 38.9 56.2 353 46.9 38.1 353 07.5 17.0 Suhail 223 10.8 S43 21.5 
17 193 23.1 45 14.7 35.0 101 39.5 56.2 8 49.0 38.3 8 09.8 17.0 

18 208 25.5 60 14.3 Nl4 33.9 116 40.1 N23 56.2 23 51.2 S O 38.4 23 12.l N O 16.9 Vega 80 55.0 N38 46.l 
19 223 28.0 75 13.8 32.9 131 40.7 56.2 38 53.3 38.6 38 14.4 16.8 Zuben'ubi 137 32.3 S15 57.9 
20 238 30.4 90 13.3 31.8 146 41.3 56.2 53 55.5 38.7 53 16.7 16.7 S.HA Mer. Pou. 
21 253 32.9 105 12.9 .. 30.8 161 42.0 .. 56.2 68 57.6 .. 38.8 68 19.0 . . 16.6 . ' h m 

22 268 35.4 120 12.4 29.7 176 42.6 56.2 83 59.8 39.0 83 21.3 16.6 Venus 213 52.2 13 58 
23 283 37.8 135 11.9 28.7 191 43.2 56.2 99 01.9 39.1 98 23.6 16.5 Mor• 269 32.1 10 15 

h m Jupiter 175 38.6 16 28 
Mer. Poss. 4 12.5 V -0.5 d 1.0 V 0.6 d 0.0 V 2.2 d 0.1 V 2.3 d 0.1 Saturn 174 53.1 16 31 



JULY 18, 19, 20 (SAT., SUN., MON.) 143 

Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

18 19 20 21 Nout. 
G.M.T. 

d h h G.H.A. Dec. G.H.A. V Dec. H.P. . h m h m h m h m h m m m 

d h . ' . ' . ' ' . ' ' ' 
N 72 CJ CJ CJ - { ~ ~n 23 19 23 04 

18~ 178 28.5 N21 04.9 348 31.3 9.8 S19 21.0 4.9 56.3 N 70 CJ CJ CJ 23 26 23 13 23 04 22 57 
193 28.5 04.4 3 00.l 9.7 19 16.l 5.0 56.3 68 /Ill Ill/ 00 44 22 53 22 53 22 52 22 51 

02 208 28.4 04.0 17 28.8 9.8 19 11.l 5.1 56.3 66 /Ill Ill/ 01 52 22 29 22 37 22 42 22 46 
03 223 28.4 .. 03.6 31 57.6 9.8 19 06.0 5.2 56.3 64 Ill/ Ill/ 02 27 22 10 22 24 22 34 22 42 
04 238 28.3 03.1 46 26.4 9.8 19 00.8 5.3 56.4 62 /Ill 01 14 02 52 21 55 22 13 22 27 22 38 
05 253 28.3 02.7 60 55.2 9.8 18 55.5 5.4 56.4 60 Ill/ 01 57 03 11 21 42 22 03 22 20 22 35 

06 268 28.2 N21 02.3 75 24.0 9.8 S18 50.1 5.6 56.4 N 58 Ill/ 02 25 03 27 21 31 21 55 22 15 22 32 
07 283 28.2 01.8 89 52.8 9.8 18 44.5 5.6 56.4 56 01 08 02 46 03 41 21 21 21 47 22 10 22 29 

s 08 298 28.l 01.4 104 21.6 9.8 18 38.9 5.7 56.5 54 01 47 03 03 03 52 21 12 21 41 22 05 22 27 
A 09 313 28.l .. 00.9 118 50.4 9.9 18 33.2 5.9 56.5 52 02 13 03 18 04 03 21 04 21 35 22 01 22 25 
T 10 328 28.1 00.5 133 19.3 9.9 18 27.3 5.9 56.5 50 02 33 03 30 04 12 20 57 21 29 21 58 22 23 
u 11 343 28.0 21 00.l 147 48.2 9.8 18 21.4 6.0 56.5 45 03 10 03 56 04 31 20 42 21 18 21 50 22 19 

R 12 358 28.0 N20 59.6 162 17.0 9.9 S18 15.4 6.2 56.5 N 40 03 36 04 15 04 47 20 30 21 08 21 43 22 15 
0 13 13 21.9 59.2 176 45.9 9.9 18 09.2 6.2 56.6 35 03 56 04 31 05 00 20 19 21 00 21 37 22 12 
A 14 28 27.9 58.7 191 14.8 10.0 18 03.0 6.4 56.6 30 04 12 04 44 05 11 20 10 20 52 21 32 22 10 
V 15 43 27.8 .. 58.3 205 .43.8 9.9 17 56.6 6.4 56.6 20 04 38 05 06 05 30 19 54 20 39 21 23 22 05 

16 58 27.8 57.9 220 12.7 10.0 17 50.2 6.5 56.6 N 10 04 58 05 25 05 47 19 40 20 28 21 15 22 01 
17 73 27.7 57.4 234 41.7 10.0 17 43.7 6.7 56.6 0 05 15 05 40 06 03 19 27 20 18 21 08 21 57 

18 88 27.7 N20 57.0 249 10.7 10.0 S17 37.0 6.7 56.7 S 10 05 30 05 56 06 18 19 14 20 07 21 00 21 53 
19 103 27.6 56.5 263 39.7 10.0 17 30.3 6.9 56.7 20 05 44 06 11 06 34 19 00 19 56 20 52 21 49 
20 118 27.6 56.l 278 08.7 10.0 17 23.4 6.9 56.7 30 05 58 06 27 06 53 18 43 19 43 20 43 21 44 
21 133 27.6 .. 55.6 292 37.7 10.l 17 16.5 7.0 56.7 35 06 05 06 36 07 04 18 34 19 35 20 38 21 42 
22 148 27.5 55.2 307 06.8 10.l 17 09.5 7.2 56.7 40 06 13 06 46 07 16 18 23 19 27 20 32 21 39 
23 163 27.5 54.7 321 35.9 10.0 17 02.3 7.2 56.8 45 06 21 06 58 07 30 18 10 19 17 20 25 21 35 

19: 178 27.4 N20 54.3 336 04.9 10.2 S16 55.l 7.3 56.8 s 50 06 31 07 11 07 48 17 55 19 05 20 17 21 31 
193 27.4 53.8 350 34.l 10.1 16 47.8 7.4 56.8 52 06 35 07 17 07 56 17 48 18 59 20 13 21 29 

02 208 27.3 53.4 5 03.2 10.1 16 40.4 7.5 56.8 54 06 40 07 24 08 06 17 40 18 53 20 09 21 27 
03 223 27.3 .. 52.9 19 32.3 10.2 16 32.9 7.6 56.9 56 06 45 07 32 08 16 17 31 18 46 20 04 21 24 
04 238 27.3 52.5 34 01.5 10.2 16 25.3 7.7 56.9 58 06 50 07 40 08 28 17 20 18 38 19 59 21 22 
05 253 27.2 52.0 48 30.7 10.2 16 17.6 7.8 56.9 S 60 06 56 07 50 08 42 17 08 18 29 19 53 21 19 

06 268 27.2 N20 51.6 62 59.9 10.3 S16 09.8 7.9 56.9 Twilight Moonset 
07 283 27.l 51.l 77 29.2 10.2 16 01.9 8.0 56.9 lot. Sunaet 
08 298 27.1 50.7 91 58.4 10.3 15 53.9 8.o 57.0 Civil Nout. 18 19 20 21 

s 09 313 27.0 .. 50.2 106 27 .7 10.3 15 45.9 8.2 57.0 
u 10 328 27.0 49.8 120 57 .0 10.3 15 37.7 8.2 57.0 . h .. h ffl h m h m h m h m h m 

N 11 343 27.0 49.3 135 26.3 10.4 15 29.5 8.3 57.0 N 72 CJ CJ CJ - 03 15 05 38 07 43 
0 12 358 26.9 N20 48.8 149 55.7 10.4 S15 21.2 8.4 57.0 N 70 CJ Cl CJ 01 53 04 05 06 03 07 56 
A 13 13 26.9 48.4 164 25.1 10.3 15 12.8 8.5 57.l 68 23 18 Ill/ /Ill 02 53 04 37 06 22 08 06 
V 14 28 26.8 47.9 178 54.4 10.S 15 04.3 8.6 57.1 66 22 17 Ill/ Ill/ 03 28 05 00 06 37 08 15 

15 43 26.8 .. 47.5 193 23.9 10.4 14 55.7 8.7 57.1 64 21 43 Ill/ /Ill 03 52 05 18 06 49 08 22 
16 58 26.8 47.0 207 53.3 10.5 14 47.0 8.7 57.1 62 21 19 22 53 Ill/ 04 12 05 33 06 59 08 28 
17 73 26.7 46.6 222 22.8 10.4 14 38.3 8.9 57.l 60 21 00 22 12 Ill/ 04 28 05 46 07 08 08 33 

18 88 26.7 N20 46.l 236 52.2 10.s S14 29.4 8.9 57.2 N 58 20 44 21 45 Ill/ 04 41 05 56 07 16 08 38 
19 103 26.7 45.6 251 21.7 10.6 14 20.5 9.0 57.2 56 20 31 21 25 23 00 04 53 06 05 07 23 08 42 
20 118 26.6 45.2 265 51.3 10.S 14 11.5 9.1 57.2 54 20 19 21 08 22 22 05 03 06 14 07 29 08 46 
21 133 26.6 .. 44.7 280 20.8 10.6 14 02.4 9.1 57.2 52 20 09 20 53 21 57 05 12 06 21 07 34 08 49 
22 148 26.5 44.3 294 50.4 10.6 13 53.3 9.3 57.3 50 20 00 20 41 21 38 05 20 06 28 07 39 08 52 
23 163 26.5 43.8 309 20.0 10.6 13 44.0 9.3 57.3 45 19 41 20 16 21 02 05 37 06 42 07 49 08 58 

20: 178 26.5 N20 43.3 323 49.6 10.6 S13 34.7 9.4 57.3 N 40 19 25 19 57 20 36 05 51 06 53 07 58 09 04 
193 26.4 42.9 338 19.2 10.7 13 25.3 9.5 57.3 35 19 12 19 41 20 16 06 03 07 03 08 05 09 08 

02 208 26.4 42.4 352 48.9 10.7 13 15.8 9.5 57.3 30 19 01 19 28 20 00 06 13 07 12 08 12 09 13 
03 223 26.3 .. 41.9 7 18.6 10.7 13 06.3 9.6 57.4 20 18 42 19 06 19 34 06 30 07 26 08 23 09 20 
04 238 26.3 41.5 21 48.3 10.7 12 56.7 9.7 57.4 N 10 18 25 18 48 19 14 06 46 07 39 08 33 09 26 
05 253 26.3 41.0 36 18.0 10.7 12 47.0 9.8 57.4 0 18 10 18 32 18 58 07 00 07 51 08 42 09 31 

06 268 26.2 N20 40.5 50 47.7 10.8 S12 37.2 9.8 57.4 s 10 17 55 18 17 18 43 07 14 08 03 08 51 09 37 
07 283 26.2 40.l 65 17.5 10.8 12 27.4 9.9 57.4 20 17 38 18 02 18 29 07 29 08 16 09 00 09 43 
08 298 26.2 39.6 79 47.3 10.8 12 17.5 10.0 57.5 30 17 20 17 46 18 15 07 47 08 30 09 11 09 50 

M 09 313 26.1 .. 39.1 94 17.l 10.8 12 07.5 10.l 57.S 35 17 09 17 37 18 08 07 57 08 39 09 17 09 53 
0 10 328 26.1 38.7 108 46.9 10.9 11 57 .4 10.l 57.5 40 16 57 17 27 18 00 08 08 08 48 09 24 09 58 
N 11 343 26.1 38.2 123 16.8 10.8 11 47.3 10.2 57.5 45 16 42 17 15 17 51 08 21 08 59 09 32 10 03 
0 12 358 26.0 N20 37.7 137 46.6 10.9 S11 37.1 10.l 57.5 S 50 16 25 17 02 17 42 08 38 09 12 09 42 10 09 
A 13 13 26.0 37.2 152 16.5 10.9 11 26.8 10.3 57.6 52 16 17 16 55 17 38 08 45 09 18 09 47 10 12 
y 14 28 26.0 36.8 166 46.4 10.9 11 16:s 10.4 s1.6 54 16 07 16 49 17 33 08 54 09 25 09 52 10 15 

15 43 25.9 .. 36.3 181 16.3 11.0 11 06.1 10.4 57.6 56 15 57 16 41 17 28 09 03 09 33 09 57 10 18 
16 58 25.9 35.8 195 46.3 10.9 10 55.7 10.6 57.6 58 15 45 16 33 17 23 09 14 09 41 10 03 10 21 
17 73 25.9 35.4 210 16.2 11.0 10 45.1 10.5 57.6 S 60 15 31 16 23 17 17 09 26 09 51 10 10 10 26 
18 88 25.8 N20 34.9 224 46.2 11.0 S10 34.6 10.1 57.7 SUN MOON 
19 103 25.8 34.4 239 16.2 11.0 10 23.9 10.7 57.7 
20 118 25.8 33.9 253 46.2 11.l 10 13.2 10.7 57.7 Eqn. of Time Mer. Mer. Posa. 

Phoae 
21 133 25.7 .. 33.5 268 16.3 11.0 10 02.5 10.9 57.7 

Doy oo• 12• Paas. Upper lower Ag• 

22 148 25.7 33.0 282 46.3 11.l 9 51.6 10.9 57.7 '" • ffl • h "' h ffl h .. d 

23 163 25.7 32.5 297 16.4 11.l 9 40.7 10.9 57.8 18 06 06 06 08 12 06 00 48 13 13 17 
19 06 10 06 12 12 06 01 39 14 05 18 0 s.o. 15.8 d 0.5 s.o. 15.4 15.5 15.7 20 06 14 06 16 12 06 02 30 14 55 19 
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ARIES VENUS -3.3 MARS +1.8 JUPITER -1.4 SATURN +1.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.HA Dec. G.HA Dec. G.H.A. Dec. Nom• S.H.A. De< 
d h . ' . . ' . ' . ' . ' . ' . . , . , . , 

2lgf 298 40.3 150 11.5 Nl4 27 .6 206 43.8 N23 56.3 114 04.l S O 39.3 113 25.9 N O 16.4 Acomor 315 36.9 540 22.6 
313 42.8 165 11.0 26.6 221 44.4 56.3 129 06.2 39.4 128 28.2 16.3 Achernar 335 44.8 S57 19.6 

02 328 45.2 180 10.5 25.5 236 45.l 56.3 144 08.4 39.6 143 30.5 16.3 Acrux 173 36.8 S63 oo.o 
03 343 47.7 195 10.1 .. 24.5 251 45.7 .. 56.3 159 10.5 .. 39.7 158 32.8 .. 16.2 Adhara 255 32.0 S28 56.7 
04 358 50.2 210 09.6 23.4 266 46.3 56.) 174 12.7 39.9 173 35.l 16.l Aldebaran 291 17.6 Nl6 28.3 
05 13 52.6 225 09.2 22.4 281 46.9 56.3 189 14.8 40.0 188 37.4 16.0 
06 28 55.1 240 08.7 Nl4 21.3 296 47.5 N23 56.3 204 17 .0 S O 40.1 203 39.7 N O 15.9 Alioth 166 42.l N56 04.0 
07 43 57.6 255 08.2 20.3 311 48.2 56.3 219 19.l 40.3 218 42.0 15.9 Alkaid 153 18.1 N49 24.7 

T 
08 59 00.0 270 07.8 19.2 326 48.8 56.3 234 21.3 40.4 233 44.3 15.8 Al Na'ir 28 13.8 547 02.9 
09 74 02.5 285 07.3 .. 18.2 341 49.4 .. 56.3 249 23.4 .. 40.6 248 46.6 . . 15.7 Alnilam 276 11.3 S l 12.8 u 10 89 04.9 300 06.9 17.l 356 50.0 56.3 264 25.6 40.7 263 48.9 15.6 Alphard 218 20.3 S 8 34.6 

E 11 104 07.4 315 06.4 16.1 11 50.7 56.3 279 27.7 40.9 278 51.2 15.6 s 
12 119 09.9 330 06.0 Nl4 15.0 D 26 51.3 N23 56.3 294 29.9 S O 41.0 293 53.5 H O 15.5 Alphecca 126 31.5 N26 46.9 

A 13 134 12.3 345 05.5 13.9 41 51.9 56.3 309 32.0 41.2 308 55.8 15.4 Alpheratz 358 08.5 N28 59.l 
y 14 149 14.8 0 05.1 12.9 56 52.5 56.3 324 34.2 41.3 323 58.2 15.3 Altair 62 31.6 H 8 49.2 

15 l64 17.3 15 04.6 .. 11.8 71 53.1 .. 56.3 339 36.3 .. 41.4 339 00.5 . . 15.2 Ankaa 353 39.5 S42 24.2 
16 179 19.7 30 04.l 10.8 86 53.8 56.3 354 38.5 41.6 354 02.8 15.2 Antares 112 55.9 S26 23.5 
17 194 22.2 45 03.7 09.7 101 54.4 56.3 9 40.6 41.7 9 05.1 15.1 
18 ;,09 24.7 60 03.2 N14 08.7 116 55.0 N23 56.3 24 42.7 S O 41.9 24 07.4 N O 15.0 Arcturus 146 17.9 Nl9 17.0 
19 224 27.1 75 02.8 07.6 131 55.6 56.3 39 44.9 42.0 39 09.7 14.9 Atria 108 19.2 568 59.8 
20 239 29.6 90 02.3 06.5 146 56.3 56.3 54 47.0 42.2 54 12.0 14.8 Avior 234 2a6 S59 27.0 
21 254 32.l 105 01.9 .. 05.5 161 56.9 .. 56.3 69 49.2 .. 42.3 69 14.3 . . 14.8 Bellatrix 278 58.4 N 6 20.0 
22 269 34.5 120 01.4 04.4 176 57.5 56.3 84 51.3 42.5 84 16.6 14.7 Betelgeuse 271 27.9 N 7 24.2 
'.'3 284 37.0 135 01.0 03.3 191 58.l 56.2 99 53.5 42.6 99 18.9 14.6 

22: 299 39.4 150 00.5 Nl4 02.3 206 58.7 N23 56.2 114 55.6 S O 42.8 114 21.2 N O 14.5 Canopua 264 07.5 S52 41.0 
314 41.9 165 00.1 01.2 221 59.4 56.2 129 57.8 42.9 129 23.5 14.5 Capella 281 10.8 N45 58.6 

02 329 44.4 179 59.6 14 00.2 237 00.0 56.2 144 59.9 43.1 144 25.8 14.4 Deneb 49 47.6 N45 12.8 
03 344 46.8 194 59.2 13 59.1 252 00.6 .. 56.2 160 02.l .. 43.2 159 28.l .. 14.3 Denebola 182 58.6 Nl4 40.7 
04 359 49.3 209 58.7 58.0 267 01.2 56.2 175 04.2 43.3 174 30.4 14.2 Diphdo 349 20.2 S18 05.2 
05 14 51.8 224 58.3 57.0 282 01.9 56.2 190 06.3 43.5 189 32.7 14.1 

06 29 54.2 239 57.8 N13 55.9 297 02.5 N23 56.2 205 08.5 S O 43.6 204 35.0 N O 14.l Dubhe 194 21.9 N61 51.4 
w 07 44 56.7 254 57.4 54.8 312 03.l 56.2 220 10.6 43.8 219 37.3 14.0 Elnath 278 43.7 N28 35.4 

E 08 59 59.2 269 56.9 53.8 327 03.7 56.2 235 12.8 43.9 234 39.6 13.9 Ehonin 90 57.0 N51 29.7 
09 75 01.6 284 56.5 .. 52.7 342 04.4 .. 56.2 250 14.9 .. 44.1 249 41.9 . . 13.8 Enif 34 10.7 N 9 47.4 

D 10 90 04.l 299 56.1 51.6 357 05.0 56.2 265 17.l 44.2 264 44.2 13.7 Fomalhaut 15 50.5 S29 43.l 
N 11 105 06.5 314 55.6 50.5 12 05.6 56.2 280 19.2 44.4 279 46.5 13.7 
E 12 120 09.0 329 55.2 Nl3 49.5 27 06.2 N23 56.2 295 21.4 S O 44.5 294 48.8 N O 13.6 Gacrux 172 28.3 S57 00.7 
s 13 135 11.5 344 54.7 48.4 42 06.9 56.2 310 23.5 44.7 309 51.1 13.5 Gienah 176 17.5 S17 26.3 
D 14 150 13.9 359 54.3 47.3 57 07.5 56.l 325 25.6 44.8 324 53.4 13.4 Hodor 149 22.5 560 17.2 
A 15 165 16.4 14 53.8 .. 46.3 72 08.l .. 56.l 340 27.8 .. 45.0 339 55.7 . . 13.3 Hamal 328 28.3 N23 22.4 
v 16 180 18.9 29 53.4 45.2 87 08.7 56.1 355 29.9 45.l 354 58.0 13.3 Kaua Aust. 84 15.7 S34 23.6 

17 195 21.3 44 53.0 44.1 102 09.3 56.l 10 32.l 45.3 10 00.3 13.2 
18 210 23.8 59 52.5 Nl3 43.0 117 10.0 N23 56.l 25 34.2 S O 45.4 25 02.6 N O 13.l Kochab 137 18.7 N74 14.3 
19 225 26.3 74 52.l 42.0 132 10.6 56.l 40 36.4 45.5 40 04.9 13.0 Markab 14 02.4 Nl5 06.3 
20 240 28.7 89 51.6 40.9 147 11.2 56.l 55 38.5 45.7 55 07.2 12.9 Menkar 314 40.6 N 4 01.0 
21 255 31.2 104 51.2 .. 39.8 162 11.8 .. 56.1 70 40.6 .. 45.8 70 09.5 . . 12.9 Menkent 148 36.3 S36 16.8 
22 270 33.7 119 50.8 38.7 177 12.5 56.l 85 42.8 46.0 85 11.8 12.8 Miaplacidus 221 45.7 569 38.5 
23 285 36.l 134 50.3 37.7 192 13.1 56.0 100 44.9 46.l 100 14.1 12.7 

23~ 300 38.6 149 49.9 N13 36.6 207 13.7 N23 56.0 115 47.l S O 46.3 115 16.4 N O 12.6 Mirfak 309 15.5 N49 47.5 
315 41.0 164 49.4 35.5 222 14.3 56.0 130 49.2 46.4 130 18.7 12.5 Nunki 76 28.l S26 19.2 

02 330 43.5 179 49.0 34.4 237 15.0 56.0 145 51.3 46.6 145 21.0 12.5 Peacock 53 56.9 S56 47.6 
03 345 46.0 194 48.6 .. 33.3 252 15.6 .. 56.0 160 53.5 .. 46.7 160 23.3 . . 12.4 Pollux 243 57.8 N28 04.3 
04 0 48.4 209 48.l 32.3 267 16.2 56.0 175 55.6 46.9 175 25.6 12.3 Procyon 245 25.5 N 5 16.4 
05 15 50.9 224 47.7 31.2 282 16.9 56.0 190 57.8 47.0 190 27.8 12.2 

06 30 53.4 239 47.3 Nl3 30.l 297 17.5 N23 55.9 205 59.9 S O 47.2 205 30.1 N O 12.l Rasalhague 96 28.8 Nl2 34.6 
07 45 55.8 254 46.8 29.0 312 18.l 55.9 221 02.1 47.3 220 32.4 12.l Regulus 208 09.7 Nl2 03.6 

T 08 60 58.3 269 46.4 27.9 327 18.7 55.9 236 04.2 47.5 235 34.7 12.0 Rigel 281 35.7 S 8 13.3 
H 09 76 00.8 284 46.0 .. 26.8 342 19.4 .. 55.9 251 06.3 .. 47.6 250 37.0 .. 11.9 Rigil Kent. 140 24.9 560 45.7 
u 10 91 03.2 299 45.5 25.8 357 20.0 55.9 266 08.5 47.8 265 39.3 11.8 Sabik 102 40.2 S15 42.1 
R 11 106 05.7 314 45.l 24.7 12 20.6 55.9 281 10.6 47.9 210 41.6 11.7 
s 12 121 08.2 329 44.7 Nl3 23.6 27 21.2 N23 55.8 296 12.7 S O 48.1 295 43.9 N O 11.7 Schedar 350 08.2 N56 25.9 
D 13 136 10.6 344 44.2 22.5 42 21.9 55.8 311 14.9 48.2 310 46.2 11.6 Shaula 96 54.6 S)7 05.5 
A 14 151 13.l 359 43.8 21.4 57 22.5 55.8 326 17.0 48.4 325 48.5 11.5 Sirius 258 55.5 S16 41.4 
y 15 166 15.5 14 43.4 .. 20.3 72 23.l .. 55.8 341 19.2 .. 48.5 340 50.8 . . 11.4 Spica 158 57.0 S11 03.8 

16 181 18.0 29 42.9 19.2 87 23.7 55.8 356 21.3 48.7 355 53.l 11.3 Suhoil 223 10.8 543 21.5 
17 196 20.5 44 42.5 18.2 102 24.4 55.7 11 23.4 48.8 10 55.4 11.3 

18 211 22.9 59 42.l N13 17.1 117 25.0 N23 55.7 26 25.6 S O 49.0 25 57.7 N O 11.2 Vega 80 55.0 N38 46.l 
19 226 25.4 74 41.7 16.0 132 25.6 55.7 41 27.7 49.l 41 00.0 11.l Zuben'ubi 137 32.3 S15 57.9 
20 241 27.9 89 41.2 14.9 147 26.3 55.7 56 29.9 49,3 56 02.3 11.0 S.H.A. Mer. Po11. 
21 256 30.3 104 40.8 .. 13.8 162 26.9 .. 55.7 71 32.0 .. 49.4 71 04.6 .. 10.9 . ' ~ .. 
22 271 32.8 119 40.4 12.7 177 27.5 55.6 86 34.1 49.6 86 06.9 10.8 Venus 210 21.l 14 00 
23 286 35.3 134 39.9 11.6 192 28.l 55.6 101 36.3 49.7 101 09.2 10.8 Mars 267 19.3 10 12 

h m Jupiter 175 16.2 16 18 
M4r. Po,a 4 00.7 ,, ··0.4 d 1.1 V 0.6 d 0.0 V 2.1 d 0.1 V 2.3 d 0.1 Saturn 174 41.7 16 20 
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Twilight 
SUN MOON Lot. 

Moonrise 

Nout. Civil Sunrise 21 22 23 24 
G.M.T.1--G-.H-.A-.--o-.-c-. -1--G-.H-_-A-. ---11--De-c-.--d-H ___ p_+--.-1--:.:::h.::::::.::.m_....:::.:h .:.::..m4-_h_m-+--=h=-m-,.-h::.-m....--=h =--m-,--=h~m-

N 72 CJ CJ Cl 23 04 22 50 22 36 22 21 
d h 

21ri 
02 
03 
04 
05 
06 
07 

T 08 
09 

u 10 
E 11 
s 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 

2200 
01 
02 
03 
04 
05 
06 

W 07 
E 08 

09 
D 10 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

23ri 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
s 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 

• , 0 / 

178 25.6 N20 32.0 
193 25.6 31.5 
208 25.6 31.l 
223 25.5 · · 30.6 
238 25.5 30.l 
253 25.5 29.6 
268 25.4 N20 29.1 
283 25.4 28.7 
298 25.4 28.2 
313 25.3 · • 27.7 
328 25.3 27 .2 
343 25.3 26.7 

358 25.3 N20 26.2 
13 25.2 25.8 
28 25.2 25.3 
43 25.2 · · 24.8 
58 25.1 24.3 
73 25.1 23.8 
88 25.1 N20 23.3 

103 25.1 22.8 
118 25.0 22.3 
133 25.0 · • 21.8 
148 25.0 21.4 
163 25.0 20.9 
178 24.9 N20 20.4 
193 24.9 19.9 
208 24.9 19.4 
223 24.8 · · 18.9 
238 24.8 18.4 
253 24.8 17.9 

268 24.8 N20 17.4 
283 24.7 16.9 
298 24.7 16.4 
313 24.7 • · 15.9 
328 24.7 15.4 
343 24.7 14.9 

358 24.6 N20 14.4 
13 24.6 13.9 
28 24.6 13.4 
43 24.6 · · 12.9 
58 24.5 12.4 
73 24.5 11.9 
88 24.5 N20 11.4 

103 24.5 10.9 
118 24.4 10.4 
133 24.4 · · 09.9 
148 24.4 09.4 
163 24.4 08.9 

178 24.4 N20 08.4 
193 24.3 07.9 
208 24.3 07.4 
223 24.3 · · 06.9 
238 24.3 06.4 
253 24.3 05.8 
268 24.2 N20 05.3 
283 24.2 04.8 
298 24.2 04.3 
313 24.2 · • 03.8 
328 24.2 03.3 
343 24.2 02.8 

358 24.1 N20 02.3 
13 24.1 01.7 
28 24.l 01.2 
43 24.l · · 00.7 
58 24.1 20 00.2 
73 24.1 19 59.7 

88 24.0 Nl 9 59.2 
103 24.0 58.7 
118 24.0 58.1 
133 24.0 · · 57.6 
148 24.0 57.1 
163 24.0 56.6 

S.D. 15.8 d 0.5 

311 46.5 ll.l S 9 29.8 11.0 57.8 
326 16.6 11.l 9 18.8 11.0 57.8 
340 46.7 11.l 9 07.8 11.1 57.8 

N 70 CJ D CJ 22 57 22 50 22 43 22 35 
68 //// Ill/ 01 13 22 51 22 49 22 48 22 47 
66 //II Ill/ 02 05 22 46 22 49 22 52 22 56 

355 16.8 11.1 8 56.7 11.2 57.8 64 //// Ill/ 02 36 22 42 22 49 22 56 23 04 
9 46.9 11.2 8 45.5 11.2 57.8 62 //// 01 30 02 59 22 38 22 49 22 59 23 11 

24 17.1 11.l 8 34.3 11.3 57.9 
38 47.2 11.2 S 8 23.0 11.3 57.9 
53 17.4 11.2 8 11.7 11.3 57.9 
67 47.6 11.2 8 00.4 11.5 57.9 
82 17.8 11.2 7 48.9 11.4 57.9 
96 48.0 11.2 7 37 .5 11.5 58.0 

60 Ill/ 02 07 03 17 22 35 22 48 23 02 23 17 
N 58 1111 02 33 03 33 22 32 22 48 23 05 23 23 

111 18.2 11.3 7 26.0 11.6 58.0 

56 01 22 02 53 03 46 22 29 22 48 23 07 23 27 
54 01 56 03 09 03 57 22 27 22 48 23 09 23 32 
52 02 20 03 23 04 07 22 25 22 48 23 11 23 36 
SO 02 39 03 35 04 15 22 23 22 48 23 12 23 39 
45 03 14 03 59 04 34 22 19 22 47 23 16 23 47 

125 48.5 11.2 S 7 14.4 11.6 58.0 
140 18.7 11.2 7 02.8 11.6 58.0 
154 48.9 11.3 6 51.2 11.7 58.0 
169 19.2 11.2 6 39.5 11.7 58.1 
183 49.4 11.3 6 27.8 11.8 58.1 
198 19.7 11.3 6 16.0 11.8 58.1 
212 50.0 11.3 S 6 04.2 11.8 58.1 
227 20.3 11.3 5 52.4 11.9 58.l 
241 50.6 11.2 5 40.5 11.9 58.2 
256 20.8 11.3 5 28.6 11.9 58.2 
270 51.l 11.3 5 16.7 12.0 58.2 
285 21.4 11.3 5 04.7 12.0 58.2 

N 40 03 39 04 18 04 49 22 15 22 47 23 19 23 53 
35 03 58 04 33 05 02 22 12 22 47 23 22 23 59 
30 04 14 04 46 05 13 22 10 22 47 23 25 24 04 
20 04 39 05 08 05 32 22 05 22 47 23 29 24 13 

N 10 04 59 05 25 05 48 22 01 22 46 23 33 24 20 
0 05 15 05 41 06 03 21 57 22 46 23 36 24 28 

S 10 05 30 05 55 06 18 21 53 . 22 46 23 40 24 35 
20 05 43 06 10 06 33 21 49 22 46 23 44 24 43 
30 05 57 06 26 06 51 21 44 22 46 23 48 24 52 
35 06 04 06 35 07 02 21 42 22 46 23 51 24 57 
40 06 11 06 44 07 14 21 39 22 46 23 54 25 03 
45 06 19 06 55 07 28 21 35 22 46 23 57 25 10 

299 51.7 11.3 S 4 52.7 12.1 58.2 
314 22.0 11.3 4 40.6 12.1 58.2 
328 52.3 11.3 4 28.5 12.1 58.3 
343 22.6 11.3 4 16.4 12.1 58.3 
357 52.9 11.3 4 04.3 12.2 58.3 

S SO 06 28 07 08 07 45 21 31 22 46 24 02 00 02 
52 06 32 07 14 07 53 21 29 22 46 24 04 00 04 
54 06 37 07 21 08 02 21 27 22 46 24 06 00 06 
56 06 41 07 28 08 12 21 24 22 45 24 08 00 08 
58 06 46 07 36 08 23 21 22 22 45 24 11 00 11 

12 23.2 11.3 3 52.1 12.2 58.3 S 60 06 52 07 45 08 36 21 19 22 45 24 14 00 14 
26 53.5 11.3 S 3 39.9 12.2 58.3 l---'----'---T-w_i,L.lig_h_t _ _.. __ ....1, __ Moo....1-ns_e_t_...1.. __ _ 

41 23.8 11.2 3 27 .7 12.2 58.4 Lot. Sunset 
55 54.0 11.3 3 15.5 12.3 58.41---1----4--C;:;i~v.;;.il-.-..;N~o;:;ut:..;.4 _2;:;l:;._....-....:;;22:;;.... ..... ....:;;23:;;.... ..... __,;:2:..;4_ 
70 24.3 11.3 3 03.2 12.3 58.4 
84 54.6 11.3 2 50.9 12.3 58.4 • h m h m 

99 24.9 11.2 2 38.6 12.3 58.4 N 72 CJ CJ 

113 55.1 11.3 S 2 26.3 12.4 58.4 N 70 CJ Cl 
128 25.4 11.2 2 13.9 12.4 58.5 68 22 53 Ill/ 
142 55.6 11.3 2 01.5 12.3 58.5 66 22 05 Ill/ 
157 25.9 11.2 1 49.2 12.5 58.5 64 21 34 Ill/ 
171 56.1 11.2 1 36.7 12.4 58.5 62 21 12 22 38 
186 26.3 11.2 1 24.3 12.4 58.5 60 20 54 22 03 
200 56.5 11.2 S 1 11.9 12.5 58.5 N 58 20 39 21 38 
215 26.7 11.2 0 59.4 12.4 58.6 56 20 26 21 18 
229 56.9 11.l O 47.0 12.5 58.6 54 20 15 21 02 
244 27.0 11.2 0 34.5 12.5 58.6 52 20 05 20 49 
258 57 .2 11.l O 22.0 12.5 58.6 SO 19 56 20 37 
273 27.3 11.l S O 09.5 12.4 58.6 45 19 38 20 13 

287 57.4 11.1 N O 02.9 12.5 58.6 N 40 19 23 19 54 
302 27.5 11.l O 15.4 12.6 58.7 35 19 11 19 39 
316 57.6 11.l O 28.0 12.5 58.7 30 19 00 19 26 
331 27.7 11.0 0 40.5 12.5 58.7 20 18 41 19 05 
345 57.7 11.1 0 53.0 12.5 58.7 N 10 18 25 18 47 

0 27.8 11.0 l 05.5 12.5 58.7 0 18 10 18 32 

14 57.8 10.9 N 1 18.0 12.5 58.7 S 10 17 55 18 17 
29 27.7 11.0 l 30.S 12.5 58.8 20 17 39 18 03 
43 57.7 10.9 l 43.0 12.5 58.8 30 17 22 17 47 
58 27.6 10.9 l 55.S 12.6 58.8 35 17 11 17 38 
72 57.5 10.9 2 08.l 12.5 58.8 40 16 59 17 29 
87 27.4 10.9 2 20.6 12.5 58.8 45 16 45 17 18 

101 57.3 10.e N 2 33.l 12.4 58.8 S SO 16 28 17 05 
116 27.l 10.8 2 45.5 12.5 58.9 52 16 20 16 59 
130 56.9 10.8 2 58.0 12.5 58.9 54 16 12 16 52 
145 26.7 10.7 3 10.5 12.4 58.9 56 16 02 16 45 
159 56.4 10.7 3 22.9 12.5 58.9 58 15 SO 16 37 
174 26.1 10.7 3 35.4 12.4 58.9 S 60 15 37 16 28 

h m 

Cl 

Cl 
/Ill 
Ill/ 
Ill/ 
Ill/ 
Ill/ 

/Ill 
22 47 
22 14 
21 51 
21 32 
20 58 

20 33 
20 14 
19 58 
19 33 
19 14 
18 58 
18 43 
18 30 
18 16 
18 09 
18 02 
17 54 
17 45 
17 41 
17 37 
17 32 
17 27 
17 22 

h m 

07 43 

07 56 
08 06 
08 15 
08 22 
08 28 
08 33 
08 38 
08 42 
08 46 
08 49 
08 52 
08 58 

09 04 
09 08 
09 13 
09 20 
09 26 
09 31 
09 37 
09 43 
09 50 
09 53 
09 58 
10 03 
10 09 
10 12 
10 15 
10 18 
10 21 
10 26 

h m 

09 42 

09 46 
09 so 
09 53 
09 55 
09 58 
09 59 
10 01 
10 03 
10 04 
10 05 
10 06 
10 09 

10 11 
10 12 
10 14 
10 16 
10 18 
10 20 
10 22 
10 25 
10 27 
10 28 
10 30 
10 32 

10 34 
10 35 
10 36 
10 37 
10 38 
10 39 

h m 

11 40 

11 37 
11 34 
11 32 
11 30 
11 28 
11 27 
11 25 
11 24 
11 23 
11 22 
11 22 
11 20 

11 18 
11 17 
11 16 
11 13 
11 12 
11 10 

11 08 
11 06 
11 04 
11 03 
11 02 
11 00 
10 58 
10 57 
10 56 
10 55 
10 54 
10 53 

h m 

13 42 

13 30 
13 21 
13 13 
13 06 
13 00 
12 56 
12 51 
12 47 
12 44 
12 41 
12 38 
12 32 

12 27 
12 22 
12 19 
12 12 
12 06 
12 00 
11 55 
11 49 
11 43 
11 39 
11 34 
11 29 
11 24 
11 21 
11 18 
11 15 
11 11 
11 07 

188 55.8 10.7 N 3 47.8 12.4 58.9 __ ..,_ __ _.__S_U_N_.._ _____ _._ __ M...,.OO.._N __ .._ __ 

203 25.5 10.6 4 00.2 12.5 58.9 
217 55.l 10.6 4 12.7 12.3 59.0 Eqn. of Time 
232 24.1 10.5 4 2s.o 12.4 59.o 0av oo• 12• 
246 54.2 10.s 4 37 .4 12.4 59.0 
261 23.7 10.5 4 49.8 12.3 59.0 

S.D. 15.8 15.9 16.0 

Ill I 

21 06 17 
22 06 20 
23 06 22 

06 19 
06 21 
06 23 

Mer. 
Poss. 

h m 

12 06 
12 06 
12 06 

Mer. Poss. 
Upper Lower Ag• 

h "' 
03 20 
04 09 
04 58 

h m d 

15 44 20 
16 33 21 
17 23 22 

Phase 

Q 
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ARIES VENUS -3.4 MARS +1.8 JUPITER -1.4 SATURN +1.2 STARS 
<i.M l 

Gti.A. G.H.A. D•• G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 
•I I, .. .. . ' . ' . ' . ' 0 ' 0 ' 0 ' 0 ' 0 ' 24~ 301 H.7 149 39.5 Nl3 10.5 207 28.8 N23 55.6 116 38.4 S O 49.9 116 11.5 N O 10.7 Acomar 315 36.9 540 22.5 

316 40.2 164 39.l 09.4 222 29.4 55.6 131 40.5 50.0 131 13.8 10.6 Achernar 335 44.8 S57 19.6 
02 331 42.6 179 38.7 08.3 237 30.0 55.6 146 42.7 50.2 146 16.l 10.5 Acrux 173 36.9 563 00.0 
03 346 4S.l 194 38.2 .. 07.2 252 30.6 .. 55.5 161 44.8 .. 50.3 161 18.4 .. 10.4 Adhara 255 32.0 S28 56. 7 
04 1 47.6 209 37.8 06.l 267 31.3 55.5 176 47.0 50.5 176 20.7 10.4 Aldebaran 291 17.5 Nl6 28.3 
05 16 50.0 224 37.4 05.0 282 31.9 55.5 191 49.l 50.6 191 23.0 10.3 
06 31 52.5 239 37.0 Nl3 04.0 297 32.5 N23 55.5 206 51.2 S O 50.8 206 25.3 N O 10.2 Alioth 166 42.2 N56 04.0 
07 46 55.0 254 36.6 02.9 312 33.2 55.4 221 53.4 50.9 221 27.5 10.l Alkaid 153 18.l N49 24.7 
08 61 57.4 269 36.1 01.8 327 33.8 55.4 236 55.5 51.1 236 29.8 10.0 Al Na'ir 28 13.8 547 02.9 

F 09 76 59.9 284 35.7 13 00.7 342 34.4 .. 55.4 251 57.6 .. 51.2 251 32.l .. 10.0 Alnllam 276 11.3 S l 12.R 
R 10 92 02.4 299 35.3 12 59.6 357 35.0 55.4 266 59.8 51.4 266 34.4 09.9 Alphard 218 20.3 S 8 34.t, 
I 11 107 04.8 314 34.9 58.S 12 35.7 55.3 282 01.9 51.S 281 36.7 09.8 
D 12 122 07.3 329 34.4 Nl2 57.4 27 36.3 N23 55.3 297 04.0 S O 51.7 296 39.0 N O 09.7 Alphecca 126 31.S N26 46.9 
A 13 137 09.8 344 34.0 56.3 42 36.9 55.3 312 06.2 51.8 311 41.3 09.6 Alpheratz 358 08.S N28 59.2 
y 14 152 12.2 359 33.6 55.2 57 37.6 55.3 327 08.3 52.0 326 43.6 09.5 Altair 62 31.6 N 8 49.2 

15 167 14.7 14 33.2 .. 54.l 72 38.2 .. 55.2 342 10.4 .. 52.1 341 45.9 .. 09.5 Ankaa 353 39.5 S42 24.2 
16 182 17.l 29 32.8 53.0 87 38.8 55.2 357 12.6 52.3 356 48.2 09.4 Antares 112 55.9 S26 23.5 
17 197 19.6 44 32.4 51.9 102 39.S 55.2 12 14.7 52.4 11 50.5 09.3 
18 212 22.l 59 31.9 Nl2 50.8 117 40.1 N23 55.2 27 16.8 S O 52.6 26 52.8 N O 09.2 Arcturus 146 17.9 Nl9 17.0 
19 227 24.5 74 31.5 49.7 132 40.7 55.1 42 19.0 52.7 41 55.1 09.l Atria 108 19.2 568 59.8 
20 242 27.0 89 31.l 48.5 147 41.3 55.1 57 21.1 52.9 56 57.4 09.0 Avior 234 28.6 S59 27.0 
21 257 29.5 104 30.7 .. 47.4 162 42.0 .. 55.l 72 23.2 .. 53.0 71 59.7 .. 09.0 Bellatrix 278 58.4 N 6 20.0 
22 272 31.9 119 30.3 46.3 177 42.6 55.0 87 25.4 53.2 87 01.9 08.9 Betelgeuse 271 27.9 N 7 24.2 
23 287 34.4 134 29.9 45.2 192 43.2 55.0 102 27.5 53.3 102 04.2 08.8 

2500 302 36.9 149 29.4 Nl2 44.l 207 43.9 N23 55.0 117 29.6 S O 53.5 117 06.S N O 08.7 Canopus 264 07.4 S52 41.0 
01 317 39.3 164 29.0 43.0 222 44.S 54.9 132 31.8 53.6 132 08.8 08.6 Capella 281 10.8 N45 58.6 
02 332 41.8 179 28.6 41.9 237 45.1 54.9 147 33.9 53.8 147 11.1 08.6 Deneb 49 47.6 N45 12.9 
03 347 44.3 194 28.2 .. 40.8 252 45.8 .. 54.9 162 36.0 .. 53.9 162 13.4 .. 08.5 Denebola 182 58.6 Nl4 40.7 
04 2 46.7 209 27.8 39.7 267 46.4 54.9 177 38.2 54.l 177 15.7 08.4 Diphda 349 20.2 S18 05.2 
05 17 49.2 224 27.4 38.6 282 47.0 54.8 192 40.3 54.2 192 18.0 08.3 
06 32 51.6 239 27.0 Nl2 37.5 297 47.6 N23 54.8 207 42.4 S O 54.4 207 20.3 N O 08.2 Dubhe 194 21.9 N61 51.4 
07 47 54.l 254 26.6 36.4 312 48.3 54.8 222 44.6 54.5 222 22.6 08.l Elnath 278 43.7 N28 35.4 

s 08 62 56.6 269 26.2 35.3 327 48.9 54.7 237 46.7 54.7 237 24.9 08.l Eltanin 90 57.0 NSl 29.7 
A 09 77 59.0 284 25.7 .. 34.l 342 49.5 .. 54.7 252 48.8 . . 54.8 252 27.2 .. 08.0 Enif 34 10.7 N 9 47.4 
T 10 93 01.5 299 25.3 33.0 357 50.2 54.7 267 51.0 55.0 267 29.5 07.9 Fomalhaut 15 50.S S29 43.l 
u 11 108 04.0 314 24.9 31.9 12 so.a 54.6 282 53.l 55.l 282 31.7 07.8 
R 12 123 06.4 329 24.5 Nl2 30.8 27 51.4 N23 54.6 297 55.2 S O 55.3 297 34.0 N O 07.7 Gacrux 172 28.3 S57 00.7 
D 13 138 08.9 344 24.l 29.7 42 52.1 54.6 312 57.4 55.4 312 36.3 07.6 Gienah 176 17.5 S17 26.3 
A 14 153 11.4 359 23.7 28.6 57 52.7 54.S 327 59.5 55.6 327 38.6 07.6 Hadar 149 22.5 S60 17 .2 
y 15 168 13.8 14 23.3 .. 27.5 72 53.3 .. 54.5 343 01.6 . . 55.7 342 40.9 .. 07.5 Hamal 328 28.3 N23 22.4 

16 183 16.3 29 22.9 26.4 87 54.0 54.4 358 03.7 55.9 357 43.2 07.4 Kaua Auat. 84 15.7 S34 23.6 
17 198 18.7 44 22.5 25.2 102 54.6 54.4 13 05.9 56.0 12 45.5 07,3 
18 213 21.2 59 22.l Nl2 24.l 117 55.2 N23 54.4 28 08.0 S O 56.2 27 47.8 N O 07.2 Kochab 137 18.8 N74 14.3 
19 228 23.7 74 21.7 23.0 132 55.9 54.3 43 10.l 56.3 42 50.l 07.l Markab 14 02.3 Nl5 06.3 
20 243 26.l 89 21.3 21.9 147 56.5 54.3 58 12.3 56.5 57 52.4 07.l Menkar 314 40.6 N 4 01.0 
21 258 28.6 104 20.9 .. 20.8 162 57,1 .. 54.3 73 14.4 .. 56.7 72 54.6 .. 07.0 Menkent 148 36.3 S36 16.8 
22 273 31.l 119 20.S 19.7 177 57.8 54.2 88 16.5 56.8 87 56.9 06.9 Miaplacidus 221 45.7 569 38.5 
23 288 33.S 134 20.1 18.5 192 58.4 54.2 103 18.7 57.0 102 59.2 06.8 

26: 303 36.0 149 19.7 Nl2 17.4 207 59.0 N23 54.2 118 20.8 S O 57.l 118 01.5 N O 06.7 Mirfak 309 15.4 N49 47.5 
318 38.5 164 19.2 16.3 222 59.7 54.1 133 22.9 57.3 133 03.8 06.6 Nunki 76 28.l S26 19.2 

02 333 40.9 179 18.8 15.2 238 00.3 54.1 148 25.0 57.4 148 06.l 06.6 Peacock 53 56.9 S56 47.6 
03 348 43.4 194 18.4 .. 14.1 253 00.9 .. 54.0 163 27.2 .. 57.6 163 08.4 .. 06.5 Pollux 243 57.8 N28 04.3 
04 3 45.9 209 18.0 12.9 268 01.6 54.0 178 29.3 57.7 178 10.7 06.4 Procyon 245 25.5 N 5 16.4 
05 18 48.3 224 17.6 11.8 283 02.2 54.0 193 31.4 57.9 193 13.0 06.3 

06 33 50.8 239 17.2 Nl2 10.7 298 02.8 N23 53.9 208 33.5 S O 58.0 208 15.2 N O 06.2 Raaolhague 96 28.8 Nl2 34.6 
07 48 53.2 254 16.8 09.6 313 03.5 53.9 223 35.7 58.2 223 17.5 06.l Regulus 208 09.7 Nl2 03.6 
08 63 55.7 269 16.4 08.4 328 04.1 53.8 238 37.8 58.3 238 19.8 06.l Rigel 281 35.7 S 8 13.3 

s 09 78 58.2 284 16.0 .. 07.3 343 04.7 .. 53.8 253 39.9 .. 58.5 253 22.1 . . 06.0 Rigil Kent. 140 24.9 560 45.7 
u 10 94 00.6 299 15.6 06.2 358 05.4 53.7 268 42.1 58.6 268 24.4 05.9 Sabik 102 40.2 S15 42.l 
N 11 109 03.1 314 15.3 05.1 13 06.0 53.7 283 44.2 58.8 283 26.7 05.8 
D 12 124 05.6 329 14.9 Nl2 03.9 28 06.6 N23 53.7 298 46.3 S O 59.0 298 29.0 N O 05.7 Schedar 350 08.1 N56 25.9 
A 13 139 08.0 344 14.5 02.8 43 07.3 53.6 313 48.4 59.1 313 31.3 05.6 Shaula 96 54.6 S37 05.5 
y 14 154 10.5 359 14.l 01.7 58 07.9 53.6 328 50.6 59.3 328 33.6 05.6 Sirius 258 55.S S16 41.4 

15 169 13.0 14 13.7 12 00.6 73 08.5 .. 53.5 343 52.7 .. 59.4 343 35.8 . . 05.S Spica 158 57.0 S11 03.8 
16 184 15.4 29 13.3 11 59.4 88 09.2 53.5 358 54.8 59.6 358 38.l 05.4 Suhail 223 10.8 543 21.5 
17 199 17.9 44 12.9 58.3 103 09.8 53.4 13 56.9 59.7 13 40.4 05.3 

18 214 20.4 59 12.S NU 57.2 118 10.4 N23 53.4 28 59.l S O 59.9 28 42.7 N O 05.2 Vega 80 55.0 N38 46.2 
19 229 22.8 74 12.l 56.0 133 11.l 53.4 44 01.2 1 00.0 43 45.0 05.1 Zvben"ubi 137 32.J S15 57.8 
20 244 25.3 89 11.7 54.9 148 11.7 53.3 59 03.3 00.2 58 47.3 05.0 !,.tl.A. Mer. Pan. 
21 259 27.7 104 11.3 .. 53.8 163 12.3 .. 53.3 74 05.4 .. 00.3 73 49.6 .. 05.0 . h m 

22 274 30.2 119 10.9 52.6 .L78 13.0 53.2 89 07.6 00.5 88 51.9 04.9 Venus 206 52.6 14 02 
23 289 32.7 134 10.5 · 51.5 193 13.6 53.2 104 09.7 00.6 103 54.l 04.8 Mora 265 07.0 10 09 

h m Jupiter 174 52.8 16 08 
Mer. Poss. 3 48.9 V -0.4 d 1.1 V 0.6 d 0.0 V 2.1 d 0.2 V 2.3 d 0.1 Saturn 174 29.7 16 09 
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Twilight Moonrise 
SUN MOON lat. Sunrise 

Neut. Civil 24 25 26 27 
G.M.T. 

d h G.H.A. Dec. G.HA V Dec. H.P. . h m h m h m h m h m h m m 

d h . , . , . , , . , , , N 72 CJ CJ CJ 22 21 22 01 21 22 n 

24~ 178 23.9 Nl9 56.l 275 53.2 10.s N 5 02.1 12.3 59.0 N 70 CJ CJ CJ 22 35 22 27 22 15 21 49 
193 23.9 55.5 290 22. 7 10.4 5 14.4 12.3 59.0 68 /Ill Ill/ 01 34 22 47 22 46 22 48 22 56 

02 208 23.9 55.0 304 52.l 10.3 5 26.7 12.2 59.0 66 //II Ill/ 02 17 22 56 23 02 23 13 23 32 
03 223 23.9 .. 54.5 319 21.4 10.4 5 38.9 12.3 59.l 64 Ill/ 00 42 02 45 23 04 23 15 23 32 23 58 
04 238 23.9 54.0 333 50.8 10.3 5 51.2 12.2 59.1 62 Ill/ 01 44 03 07 23 11 23 26 23 47 24 18 
05 253 23.9 53.4 348 20.1 10.2 6 03.4 12.l 59.l 60 Ill/ 02 17 03 24 23 17 23 36 24 01 00 01 

06 268 23.9 Nl9 52.9 2 49.3 10.2 N 6 15.5 12.2 59.1 N 58 00 38 02 40 03 38 23 23 23 44 24 12 00 12 
07 283 23.8 52.4 . 17 18.5 10.2 6 27.7 12.l 59.1 56 01 35 02 59 03 51 23 27 23 52 24 22 00 22 
08 298 23.8 51.9 31 47.7 10.l 6 39.8 12.l 59.l 54 02 05 03 15 04 01 23 32 23 58 24 31 00 31 

F 09 313 23.8 .. 51.3 46 16.8 10.l 6 51.9 12.l 59.1 52 02 27 03 28 04 11 23 36 24 04 00 04 00 38 
R 10 328 23.8 50.8 60 45.9 10.0 7 04.0 12.0 59.2 so 02 45 03 39 04 19 23 39 24 10 00 10 00 46 
I 11 343 23.8 50.3 75 14.9 10.0 7 16.0 12.0 59.2 45 03 18 04 02 04 37 23 47 24 21 00 21 01 01 

D 12 358 23.8 Nl9 49.8 89 43.9 9.9 N 7 28.0 11.9 59.2 N 40 03 42 04 21 04 52 23 53 24 31 00 31 01 13 
A 13 13 23.8 49.2 104 12.8 9.9 7 39.9 11.9 59.2 35 04 01 04 36 05 04 23 59 24 39 00 39 01 24 
y 14 28 23.8 48.7 118 41.7 9.9 7 51.8 11.9 59.2 30 04 16 04 48 05 15 24 04 00 04 00 47 01 34 

15 43 23.8 .. 48.2 133 10.6 9.8 8 03.7 11.8 59.2 20 04 41 05 09 OS 33 24 13 00 l3 01 00 01 50 
16 58 23.7 47.7 147 39.4 9.7 8 15.5 11.8 59.2 N 10 05 00 05 26 05 48 24 20 00 20 01 11 02 04 
17 73 23.7 47.1 162 08.1 9.7 8 27.3 11.8 59.3 0 05 15 05 41 06 03 24 28 00 28 01 21 02 18 

18 88 23.7 Nl9 46.6 176 36.8 9.7 N 8 39.1 11.7 59.3 s 10 05 29 05 55 06 17 24 35 00 35 01 32 02 31 
19 103 23.7 46.1 191 05.S 9.6 8 50.8 11.6 59.3 20 OS 42 06 09 06 33 24 43 00 43 01 44 02 46 
20 118 23.7 45.5 205 34.1 9.6 9 02.4 11.6 59.3 30 05 55 06 24 06 50 24 52 00 52 01 57 03 03 
21 133 23.7 .. 45.0 220 02.7 9.5 9 14.0 11.6 59.3 35 06 02 06 33 07 00 24 57 00 57 02 OS 03 13 
22 148 23.7 44.S 234 31.2 9.4 9 25.6 11.S 59.3 40 06 09 06 42 07 11 25 03 01 03 02 14 03 24 
23 163 23.7 43.9 248 59.6 9.4 9 37.1 11.5 59.3 45 06 17 06 53 07 25 25 10 01 10 02 24 03 37 

2s: 178 23.7 Nl9 43.4 263 28.0 9.4 N 9 48.6 11.4 59.3 s so 06 25 07 05 07 41 00 02 01 19 02 36 03 53 
193 23.7 42.9 277 56.4 9.2 10 00.0 lU 59.3 52 06 29 07 11 07 49 00 04 01 23 02 42 04 01 

02 208 23.6 42.3 292 24.6 9.3 10 11.3 11.J 59.4 54 06 33 07 17 07 57 00 06 01 27 02 49 04 09 
03 223 23.6 .. 41.8 306 52.9 9.2 10 22.6 11.J 59.4 56 06 37 07 24 08 07 00 08 01 32 02 56 04 19 
04 238 23.6 41.3 321 21.1 '11 10 33.9 11.2 59.4 58 06 42 07 ll 08 18 00 11 01 37 03 04 04 30 
05 253 23.6 40./ 335 49.2 'I.I 10 45.l 11.1 59.4 s 60 06 47 07 40 08 30 00 14 01 43 OJ 14 04 42 

06 268 23.6 Nl9 40.2 350 17.3 9.0 NlO 56.2 11.1 59.4 Twilight Moonaet 
07 283 23.6 39.6 4 45.3 8.9 11 07.3 11.0 59.4 lat. Sunaet 

s 08 298 23.6 39.1 19 13.2 8.9 11 18.3 10.9 59.4 Civil Neut. 24 25 26 27 

A 09 313 23.6 .. 38.6 33 41.1 8.9 11 29.2 10.9 59.4 
T 10 328 23.6 38.0 48 09.0 8.8 11 40.1 10.8 59.4 . h m h m h m h m h m h "' h m 

u 11 343 23.6 37.S 62 36.8 8.7 11 50.9 10.8 59.5 N 72 CJ CJ CJ 13 42 15 SJ 18 28 CJ 

R 12 358 23.6 Nl9 36.9 77 04.S 8.6 Nl2 01.7 10.6 59.5 N 70 CJ CJ CJ 13 30 15 29 17 36 20 04 
D 13 13 23.6 36.4 91 32.1 8.7 12 12.3 10.7 59.S 68 22 33 Ill/ Ill/ 13 21 15 11 17 04 18 58 
A 14 28 23.6 35.9 105 59.8 8.5 12 23.0 10.5 59.S 66 21 53 /Ill Ill/ 13 13 14 56 16 41 18 23 
Y 15 43 23.6 .. 35.3 120 27.3 8.5 12 33.5 10.5 59.5 64 21 25 23 20 /Ill 13 06 14 44 16 23 17 57 

16 58 23.6 34.8 134 54.8 8.4 12 44.0 10.4 59.5 62 21 04 22 25 /Ill 13 00 14 34 16 08 17 37 
17 73 23.6 34.2 149 22.2 8.4 12 54.4 10.3 59.S 60 20 47 21 53 Ill/ 12 56 14 26 15 55 17 21 

18 88 23.5 Nl9 33.7 163 49.6 8.3 Nl3 04.7 10.2 59.5 N 58 20 33 21 30 23 25 12 51 14 18 15 45 17 07 
19 103 23.5 33.l 178 16.9 8.2 13 14.9 10.2 59.5 56 20 21 21 12 22 34 12 47 14 11 15 35 16 56 
20 118 23.5 32.6 192 44.l 8.2 13 25.l 10.1 59.5 54 20 10 20 57 22 05 12 44 14 06 15 27 16 45 
21 133 23.5 .. 32.l 207 11.3 8.1 13 35.2 10.0 59.5 52 20 01 20 44 21 44 12 41 14 00 15 20 16 36 
22 148 23.5 31.5 221 38.4 8.1 13 45.2 9.9 59.6 so 19 53 20 33 21 26 12 38 13 55 15 13 16 28 
23 163 23.5 31.0 236 05.5 8.0 13 55.1 9.9 59.6 45 19 35 20 10 20 54 12 32 13 45 14 59 16 10 

26: 178 23.5 Nl9 30.4 250 32.5 7.9 Nl4 05.0 9.8 59.6 N 40 19 21 19 52 20 30 12 27 l3 37 14 47 15 56 
193 23.S 29.9 264 59.4 7.9 14 14.8 9.6 59.6 35 19 08 19 37 20 11 12 22 13 29 14 37 15 44 

02 208 23.5 29.3 279 26.3 7.8 14 24.4 9.6 59.6 30 18 58 19 24 19 56 12 19 13 23 14 28 15 34 
03 223 23.5 .. 28.8 293 53.l 7.8 14 34.0 9.6 59.6 20 18 40 19 04 19 32 12 12 13 12 14 13 15 16 
04 238 23.5 28.2 308 19.9 1.1 14 43.6 9.4 59.6 N 10 18 24 18 47 19 13 12 06 13 02 14 00 15 00 
05 253 23.5 27.7 322 46.6 7.6 14 53.0 9.3 59.6 0 18 10 18 32 18 57 12 00 12 53 13 48 14 45 
06 268 23.5 Nl9 27.l 337 13.2 7.6 Nl5 02.3 9.2 59.6 S 10 17 56 18 18 18 44 11 55 12 44 13 36 14 31 
07 283 23.5 26.6 351 39.8 7.5 15 11.S 9.2 59.6 20 17 40 18 04 18 31 11 49 12 34 13 23 14 15 
08 298 23.5 26.0 6 06.3 7.4 15 20.7 9.0 59.6 30 17 23 17 49 18 18 11 43 12 23 13 08 13 57 

s 09 313 23.S .. 25.5 20 32.7 7.4 15 29.7 9.0 59.6 35 17 13 17 40 18 11 11 39 12 17 12 59 13 47 
u 10 328 23.5 24.9 34 59.l 7) 15 38.7 U 59.6 40 17 02 17 31 18 04 11 34 12 10 12 50 13 :,5 
N 11 343 23.5 24.3 49 25.4 ,, 15 47,6 1.7 59.6 45 16 411 l/ 21 17 57 ll 29 12 oz 12 JI U 21 
0 12 .358 23.5 N19 23.8 63 51.7 7.2 NlS !16.J 8.7 59.6 s so 16 32 l7 OH 17 411 U 24 UH U 24 1304 
A 13 13 23.S 23.2 78 17.9 7.1 16 05.0 U 59.7 52 16 25 17 03 11 44 11 21 11 47 12 1B l2 ~ 
y 14 28 23.5 22.7 92 44.0 7.1 16 13.5 8.5 59.7 54 16 16 16 '56 17 40 11 18 11 42 12 11 12 47 

15 43 23.5 .. 22.1 107 10.l 7.0 16 22.0 8.4 59.7 56 16 07 16 50 17 36 11 15 11 36 12 03 l2 37 
16 58 23.5 21.6 121 36.l 7.0 16 30.4 8.2 59.7 58 15 56 16 42 17 31 11 11 11 30 11 54 12 26 
17 73 23.5 21.0 136 02.1 6.9 16 38.6 8.2 59.7 s 60 15 43 16 34 17 26 11 07 11 23 11 44 12 13 
18 88 23.S Nl 9 20.5 150 28.0 6.8 Nl6 46.8 8.0 59.7 SUN MOON 
19 103 23.S 19.9 164 53.8 6.8 16 54.8 a.o 59.7 

Eqn. of Time Mer. 20 118 23.S 19.3 179 19.6 6.8 17 02.8 7.8 59.7 Dav 
Mer. PasL 

Age Phase 
21 133 23.5 .. 18.8 193 45.4 6.6 17 10.6 7.7 59.7 oo• 12• Pan. Upper Lower 
22 148 23.S 18.2 208 11.0 6.6 17 18.3 7.6 59.7 m • m • h .. h "' h '" d 

23 163 23.5 17.7 222 36.6 6.6 17 25.9 7.5 59.7 24 06 24 06 25 12 06 OS 48 18 14 23 - 25 06 25 06 26 12 06 06 40 19 07 24 ct S.D. 15.8 d 0.5 s.o. 16.l 16.2 16.3 26 06 26 06 26 12 06 07 35 20 03 25 



148 JULY 27, 28, 29 (MON., TUES., WED.) 

ARIES VENUS -3.4 MARS +1.8 JUPITER -1.4 SATURN +1.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. 0.c. G.H.A. O.c. Nome S.H.A. Doc. 
d h . , . ' . , . , . , . , . , . , . , . , . 

27~ 304 35.1 149 10.1 Nll 50.4 208 14.3 N23 53.1 119 11.8 S 1 00.8 118 56.4 N O 04.7 Acomor 315 36.9 540 22.5 
319 37.6 164 09.7 49.3 223 14.9 53.1 134 13.9 01.0 133 58.7 04.6 Achernar 335 44.7 S57 19.6 

02 334 40.1 179 09.3 48.1 238 15.5 53.0 149 16.l 01.l 149 01.0 04.5 Acrux 173 36.9 S63 oo.o 
03 349 42.5 194 09.0 .. 47.0 253 16.2 .. 53.0 164 18.2 .. 01.3 164 03.3 .. 04.5 Adhara 255 32.0 S28 56.7 
04 4 45.0 209 08.6 45.9 268 16.8 52.9 179 20.3 01.4 179 05.6 04.4 Aldebaran 291 17.5 Nl6 28.3 
05 19 47.5 224 08.2 44.7 283 17.4 52.9 194 22.4 01.6 194 07.9 04.3 
06 34 49.9 239 07.8 Nll 43.6 298 18.1 N23 52.8 209 24.6 S 1 01.7 209 10.1 N O 04.2 Alioth 166 42.2 N56 04.0 
07 49 52.4 254 07.4 42.4 313 18.7 52.8 224 26.7 01.9 224 12.4 04.1 Alkaid 153 18.l N49 24.7 
08 64 54.9 269 07.0 41.3 328 19.3 52.7 239 28.8 02.0 239 14.7 04.0 Al No'ir 28 13.8 547 02.9 

M 09 79 57.3 284 06.6 .. 40.2 343 20.0 .. 52.7 254 30.9 .. 02.2 254 17.0 .. 03.9 Alnilam 276 11.3 S 1 12.8 
0 10 94 59.8 299 06.2 39.0 358 20.6 52.6 269 33.l 02.3 269 19.3 03.9 Alphard 218 20.3 S 8 34.6 
N 11 110 02.2 314 05.8 37.9 13 21.3 52.6 284 35.2 02.5 284 21.6 03.8 
D 12 125 04.7 329 05.5 Nll 36.8 28 21.9 N23 52.5 299 37.3 S 1 02.7 299 23.9 N O 03.7 Alphecca 126 31.5 N26 46.9 
A 13 140 07.2 344 05.l 35.6 43 22.5 52.5 314 39.4 02.8 314 26.l 03.6 Alpheratz 358 08.5 N28 59.2 
y 14 155 09.6 359 04.7 34.5 58 23.2 52.4 329 41.5 03.0 329 28.4 03.5 Altair 62 31.6 N 8 49.2 

15 170 12.1 14 04.3 .. 33.3 73 23.8 .. 52.4 344 43.7 . . 03.l 344 30.7 .. 03.4 Ankoo 353 39.4 S42 24.2 
16 185 14.6 29 03.9 32.2 88 24.4 52.3 359 45.8 03.3 359 33.0 03.3 Antares 112 55.9 S26 23.5 
17 200 17.0 44 03.5 31.l 103 25.1 52.3 14 47.9 03.4 14 35.3 03.3 
18 215 19.5 59 03.2 Nll 29.9 118 25.7 N23 52.2 29 50.0 S l 03.6 29 37.6 N O 03.2 Arcturus 146 17.9 Nl9 17.0 
19 230 22.0 74 02.8 28.8 133 26.4 52.2 44 52.2 03.7 44 39.9 03.1 Atria 108 19.3 568 59.8 
20 245 24.4 89 02.4 27.6 148 27.0 52.1 59 54.3 03.9 59 42.l 03.0 Avior 234 28.6 S59 27.0 
21 260 26.9 104 02.0 .. 26.5 163 27.6 .. 52.l 74 56.4 . . 04.l 74 44.4 .. 02.9 Bellatrix 278 58.4 N 6 20.0 
22 275 29.3 119 01.6 25.3 178 28.3 52.0 89 58.5 04.2 89 46.7 02.8 Betelgeuse 271 27.9 N 7 24.2 
23 290 31.8 134 01.2 24.2 193 28.9 51.9 105 00.6 04.4 104 49.0 02.7 

28~ 305 34.3 149 00.9 Nll 23.l 208 29.6 N23 51.9 120 02.8 S l 04.5 119 51.3 N O 02.7 Canopus 264 07.4 S52 41.0 
320 36.7 164 00.5 21.9 223 30.2 51.8 135 04.9 04.7 134 53.6 02.6 Capello 281 10.8 N45 58.6 

02 335 39.2 179 00.l 20.8 238 30.8 51.8 150 07.0 04.8 149 55.8 02.5 Deneb 49 47.6 N45 12.9 
03 350 41.7 193 59.7 .. 19.6 253 31.5 .. 51.7 165 09.l .. 05.0 164 58.1 . . 02.4 Denebola 182 58.6 Nl4 40.7 
04 5 44.1 208 59.3 18.5 268 32.1 51.7 180 11.2 05.2 180 00.4 02.3 Diphdo 349 20.1 S18 05.2 
05 20 46.6 223 59.0 17.3 283 32.8 51.6 195 13.4 05.3 195 02.7 02.2 
06 35 49.l 238 58.6 NU 16.2 298 33.4 N23 51.6 210 15.5 S l 05.5 210 05.0 N O 02.l Dubhe 194 21.9 N61 51.3 
07 50 51.5 253 58.2 15.0 313 34.0 51.5 225 17.6 05.6 225 07.3 02.1 Elnath 278 43.7 N28 35.4 

T 
08 65 54.0 268 57.8 13.9 328 34.7 51.4 240 19.7 05.8 240 09.5 02.0 Ehonin 90 57.0 N51 29.7 
09 80 56.5 283 57.5 .. 12.7 343 35.3 .. 51.4 255 21.8 .. 05.9 255 11.8 . . 01.9 Enif 34 10.7 N 9 47.4 u 10 95 58.9 298 57.l 11.6 358 36.0 51.3 270 24.0 06.1 270 14.1 01.8 Fomalhaut 15 50.5 S29 43.1 

E 11 111 01.4 313 56.7 10.4 13 36.6 51.3 285 26.l 06.2 285 16.4 01.7 s 
0 12 126 03.8 328 56.3 Nll 09.3 28 37.2 N23 51.2 300 28.2 S l 06.4 300 18.7 N O 01.6 Gacrux 172 28.3 S57 00.7 

A 13 141 06.3 343 56.0 08.1 43 37.9 51.1 315 30.3 06.6 315 21.0 01.5 Gienah 176 17.5 S17 26.3 
y 14 156 08.8 358 55.6 07.0 58 38.5 51.1 330 32.4 06.7 330 23.2 01.5 Hodor 149 22.5 560 17.2 

15 171 11.2 13 55.2 .. 05.8 73 39.2 .. 51.0 345 34.5 . . 06.9 345 25.5 .. 01.4 Hamal 328 28.2 N23 22.4 
16 186 13.7 28 54.8 04.7 88 39.8 51.0 0 36.7 07.0 0 27.8 01.3 Kaus Aust. 84 15.7 S34 23.6 
17 201 16.2 43 54.5 03.5 103 40.4 50.9 15 38.8 07.2 15 30.l 01.2 
18 216 18.6 58 54.l Nll 02.4 118 41.l N23 50.8 30 40.9 S l 07.3 30 32.4 N O 01.l Kochab 137 18.8 N74 14.3 
19 231 21.l 73 53.7 01.2 133 41.7 so.a 45 43.0 07.5 45 34.6 01.0 Markab 14 02.3 Nl5 06.3 
20 246 23.6 88 53.3 11 00.l 148 42.4 50.7 60 45.l 07.7 60 36.9 00.9 Menkar 314 40.6 N 4 01.0 
21 261 26.0 103 53.0 10 58.9 163 43.0 .. 50.6 75 47.3 .. 07.8 75 39.2 . . 00.9 Menkent 148 36.3 S36 16.8 
22 276 28.5 118 52.6 57.8 178 43.6 50.6 90 49.4 08.0 90 41.5 00.8 Miaplacidus 221 45.7 569 38.5 
23 291 31.0 133 52.2 56.6 193 44.3 50.5 105 51.5 08.1 105 43.8 00.7 

29~ 306 33.4 148 51.9 NlO 55.4 208 44.9 N23 50.5 120 53.6 S l 08.3 120 46.1 N o 00.6 Mirfak 309 15.4 N49 47.5 
321 35.9 163 51.5 54.3 223 45.6 50.4 135 55.7 08.5 135 48.3 00.5 Nunki 76 28.1 S26 19.2 

02 336 38.3 178 51.1 53.1 238 46.2 50.3 150 57.8 08.6 150 50.6 00.4 Peacock 53 56.8 S56 47.6 
03 351 40.8 193 50.8 .. 52.0 253 46.9 .. 50.3 165 59.9 .. 08.8 165 52.9 .. 00.3 Pollux 243 57.8 N28 04.3 
04 6 43.3 208 50.4 50.8 268 47.5 50.2 181 02.1 08.9 180 55.2 00.2 Procyon 245 25.5 N 5 16.4 
05 21 45.7 223 50.0 49.7 283 48.1 50.l 196 04.2 09.1 195 57.5 00.2 
06 36 48.2 238 49.7 NlO 48.5 298 48.8 N23 50.l 211 06.3 S 1 09.2 210 59.7 N O 00.1 Rasalhague 96 28.8 Nl2 34.6 

w 07 51 50.7 253 49.3 47.3 313 49.4 50.0 226 08.4 09.4 226 02.0 0 00.0 Regulus 208 09.7 Nl2 03.6 
E 08 66 53.1 268 48.9 46.2 328 50.1 49.9 241 10.5 09.6 241 04.3 S O 00.1 Rigel 281 35.7 S 8 13.3 

09 81 55.6 283 48.6 .. 45.0 343 50.7 .. 49.9 256 12.6 .. 09.7 256 06.6 . . 00.2 Rigil Kent. 140 24.9 560 45.7 
D 10 96 58.l 298 48.2 43.9 358 51.4 49.8 271 14.8 09.9 271 08.9 00.3 Sabik 102 40.2 S15 42.1 
N 11 112 00.5 313 47.8 42.7 13 52.0 49.7 286 16.9 10.0 286 11.1 00.4 
E 12 127 03.0 328 47.5 NlO 41.5 28 52.6 N23 49.7 301 19.0 S 1 10.2 301 13.4 S O 00.5 Schedar 350 08.1 N56 25.9 s 
D 13 142 05.4 343 47.1 40.4 43 53.3 49.6 316 21.l 10.3 316 15.7 00.5 Shaula 96 54.6 S37 05.5 

A 14 157 07.9 358 46.7 39.2 58 53.9 49.5 331 23.2 10.5 331 18.0 00.6 Sirius 258 55.5 S16 41.4 

y 15 172 10.4 13 46.4 .. 38.l 73 54.6 .. 49.5 346 25.3 .. 10.7 346 20.3 .. 00.7 Spica 158 57.0 S11 03.8 
16 187 12.8 28 46.0 36.9 88 55.2 49.4 1 27.4 10.8 1 22.5 00.8 Suhoil 223 10.8 S43 21.4 
17 202 15.3 43 45.6 35.7 103 55.9 49.3 16 29.6 11.0 16 24.8 00.9 

18 217 17.8 58 45.3 NlO 34.6 118 56.5 N23 49.3 31 31.7 S l 11.l 31 27.l S O 01.0 Vega 80 55.0 N38 46.2 
19 232 20.2 73 44.9 33.4 133 57.l 49.2 46 33.8 11.3 46 29.4 01.l Zuben'ubi 137 32.3 S15 57.8 
20 247 22.7 88 44.6 32.2 148 57.8 49.1 61 35.9 11.5 61 31.7 01.2 S.HA Mer. Paaa. 
21 262 25.2 103 44.2 .. 31.l 163 58.4 .. 49.0 76 38.0 .. 11.6 76 33.9 .. 01.2 . , h "' 22 277 27.6 118 43.8 29." 178 59.1 49.0 91 40.l 11.8 91 36.2 01.3 Venus 203 26.6 14 04 
23 292 30.l 133 43.5 28.7 193 59.7 48.9 106 42.2 11.9 106 38.5 01.4 Mora 262 55.3 10 06 

h .. Jupiter 174 28.5 15 58 
Mer. Poss. 3 37.1 V -0.4 d 1.2 V 0.6 d 0.1 V 2.1 d 0.2 V 2.3 d 0.1 Saturn 174 17.0 15 58 
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Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

27 28 29 30 Nout. 
G.M.T. 

d h h h G.H.A. Dec. G.H.A. V Dec. H.P. . h m h m h m h m m m m 

d h . , . , . , , . , , , N 72 CJ CJ D CJ CJ CJ CJ 

27~ 178 23.5 Nl9 17.1 237 02.2 6.5 N17 33.4 7.4 59.7 N 70 Ill/ Ill/ 00 32 21 49 CJ CJ CJ 
193 23.5 16.5 251 27.7 6.4 17 40.8 7.3 59.7 68 I/II Ill/ 01 52 22 56 23 20 24 29 00 29 

02 208 23.5 16.0 265 53.l 6.4 17 48.l 7.1 59.7 66 Ill/ Ill/ 02 29 23 32 24 09 00 09 01 15 
03 223 23.5 .. 15.4 280 18.S 6.3 17 55.2 7.1 59.7 64 Ill/ 01 11 02 55 23 58 24 41 00 41 01 46 
04 238 23.6 14.8 294 43.8 6.3 18 02.3 6.9 59.7 62 Ill/ 01 58 03 15 24 18 00 18 01 04 02 08 
05 253 23.6 14.3 309 09.1 6.3 18 09.2 6.8 59.7 60 Ill/ 02 27 03 31 00 01 00 35 01 23 02 27 

06 268 23.6 Nl 9 13.7 323 34.4 6.1 Nl8 16.0 6.7 59.7 N 58 01 05 02 48 03 44 00 12 00 49 01 38 02 42 
07 283 23.6 13.2 337 59.5 6.2 18 22.7 6.5 59.7 56 01 47 03 06 03 56 00 22 01 01 01 52 02 55 
08 298 23.6 12.6 352 24.7 6.0 18 29.2 6.5 59.7 54 02 14 03 20 04 06 00 31 01 12 02 03 03 06 

M 09 313 23.6 .. 12.0 6 49.7 6.1 18 35.7 6.3 59.7 52 02 34 03 33 04 15 00 38 01 21 02 14 03 16 
0 10 328 23.6 11.5 21 14.8 5.9 18 42.0 6.2 59.7 50 02 51 03 44 04 23 00 46 01 29 02 23 03 25 
N 11 343 23.6 10.9 35 39.7 6.0 18 48.2 6.1 59.7 45 03 22 04 06 04 40 01 01 01 47 02 42 03 44 

D 12 358 23.6 Nl9 10.3 50 04.7 5.8 N18 54.3 5.9 59.7 N 40 03 46 04 24 04 54 01 13 02 02 02 58 03 59 
A 13 13 23.6 09.8 64 29.5 5.9 19 00.2 5.8 59.7 35 04 04 04 38 05 06 01 24 02 15 03 11 04 12 
y 14 28 23.6 09.2 78 54.4 5.8 19 06.0 5.7 59.7 30 04 19 04 50 05 16 01 34 02 26 03 23 04 24 

15 43 23.6 .. 08.6 93 19.2 5.7 19 11.7 5.6 59.7 20 04 42 05 10 05 34 01 50 02 45 03 43 04 43 
16 58 23.6 08.0 107 43.9 5.7 19 17.3 5.4 59.7 N 10 05 00 OS 27 05 49 02 04 03 01 04 00 05 00 
17 73 23.6 07.S 122 08.6 5.7 19 22.7 5.3 59.7 0 05 16 05 41 06 03 02 18 03 16 04 16 05 16 

18 88 23.6 Nl9 06.9 136 33.3 5.6 Nl9 28.0 5.2 59.7 S 10 OS 29 05 55 06 17 02 31 03 32 04 32 05 31 
19 103 23.6 06.3 150 57.9 5.6 19 33.2 5.0 59.7 20 OS 41 06 08 06 31 02 46 03 49 04 50 05 48 
20 118 23.7 05.8 165 22.5 5.5 19 38.2 4.9 59.7 30 05 54 06 23 06 48 03 03 04 08 05 10 06 08 
21 133 23.7 .. 05.2 179 47.0 5.6 19 43.1 4.8 59.7 35 06 00 06 31 06 58 03 13 04 19 05 22 06 19 
22 148 23.7 04.6 194 11.6 5.4 19 47.9 4.6 59.7 40 06 07 06 40 07 09 03 24 04 32 05 35 06 32 
23 163 23.7 04.0 208 36.0 5.5 19 52.5 4.6 59.7 45 06 14 06 so 07 22 03 37 04 47 OS 51 06 47 

2a: 178 23.7 Nl9 03.5 223 00.S 5.4 Nl9 57.1 4.3 59.7 S 50 06 22 07 02 07 37 03 53 05 06 06 11 07 06 
193 23.7 02.9 237 24.9 5.4 20 01.4 4.3 59.7 52 06 26 07 07 07 45 04 01 05 15 06 20 07 15 

02 208 23.7 02.3 251 49.3 5.3 20 05.7 4.1 59.7 54 06 29 07 13 07 53 04 09 05 25 06 31 07 ;>'., 

03 223 23.7 .. 01.7 266 13.6 5.3 20 09.8 3.9 59.7 56 06 33 07 19 08 02 04 19 OS 36 06 4, 07 36 
04 238 23.7 01.2 280 37.9 5.3 20 13.7 3.8 59.7 58 06 38 07 26 08 12 04 30 05 49 06 56 07 49 
05 253 23.7 00.6 295 02.2 5.3 20 17.5 3.7 59.7 S 60 06 42 07 34 08 24 04 42 06 04 07 12 08 04 

06 268 23.8 Nl 9 00.0 309 26.5 5.2 N20 21.2 3.6 59.6 Twilight Moonaet 07 283 23.8 18 59.4 323 50.7 5.2 20 24.8 3.4 59.6 lot. Sunaet 
08 298 23.8 58.9 338 14.9 5.2 20 28.2 J.3 59.6 Civil Nout. 27 28 29 30 

T 09 313 23.8 .. 58.3 352 39.1 5.2 20 31.5 J.l 59.6 u 10 328 23.8 57.7 7 03.3 5.1 20 3.11.6 J.O 59.6 h h h h h h h 
E 

. .. m m m m m m 

11 343 23.8 57.l 21 27.4 5.1 20 37.6 2.8 59.6 N 72 Cl Cl CJ D CJ CJ CJ s 
12 N 70 D 358 23.8 Nl8 56.5 35 51.5 5.2 N20 40.4 2.7 59.6 23 23 /Ill /Ill 20 04 CJ CJ 22 47 

A 13 13 23.8 56.0 50 15.7 5.1 20 43.1 2.6 59.6 68 22 16 Ill/ Ill/ 18 58 20 39 21 35 21 53 
y 14 28 23.9 55.4 64 39.8 5.0 20 45.7 2.4 59.6 66 21 41 /Ill /Ill 18 23 19 so 20 48 21 20 

15 43 23.9 .. 54.8 79 03.8 5.1 20 48.l 2.J 59.6 64 21 16 22 55 Ill/ 17 57 19 18 20 18 20 55 
16 58 23.9 54.2 93 27.9 5.1 20 50.4 2.1 59.6 62 20 56 22 12 /Ill 17 37 18 55 19 55 20 36 
17 73 23.9 53.6 107 52.0 5.0 20 52.S 2.0 59.6 60 20 40 21 44 Ill/ 17 21 18 37 19 36 20 20 
18 88 23.9 Nl8 53.0 122 16.0 5.1 N20 54.5 1.8 59.6 N 58 20 27 21 22 23 02 17 07 18 21 19 21 20 06 
19 103 23.9 52.5 136 40.1 s.o 20 56.3 1.7 59.S 56 20 16 21 OS 22 22 16 56 18 08 19 08 19 55 
20 118 23.9 51.9 151 04.1 5.1 20 58.0 1.6 59.5 54 20 05 20 51 21 56 16 45 17 56 18 57 19 45 
21 133 23.9 .. 51.3 165 28.2 5.0 20 59.6 1.4 59.S 52 19 57 20 39 21 37 16 36 17 46 18 46 19 35 
22 148 24.0 50.7 179 52.2 5.1 21 01.0 1.3 59.5 50 19 49 20 28 21 20 16 28 17 37 18 37 19 27 
23 163 24.0 50.1 194 16.3 5.0 21 02.3 1.1 59.5 45 19 32 20 06 20 49 16 10 17 18 18 18 19 10 

29: 178 24.0 Nl8 49.5 208 40.3 5.0 N21 03.4 1.0 59.S N 40 19 18 19 49 20 26 15 56 17 02 18 03 18 56 
193 24.0 48.9 223 04.3 5.1 21 04.4 o.a 59.S 35 19 06 19 34 20 08 15 44 16 49 17 49 18 43 

02 208 24.0 48.3 237 28.4 5.1 21 05.2 0.7 59.5 30 18 56 19 22 19 54 15 34 16 38 17 38 18 33 
03 223 24.0 .. 47.8 251 52.5 5.0 21 05.9 0.5 59.5 20 18 39 19 02 19 30 15 16 16 18 17 18 18 14 
04 238 24.1 47.2 266 16.5 5.1 21 06.4 0.4 59.4 N 10 18 24 18 46 19 12 15 00 16 01 17 01 17 58 
05 253 24.l 46.6 280 40.6 5.1 21 06.8 0.3 59.4 0 18 10 18 32 18 57 14 45 15 45 16 45 17 43 
06 268 24.l Nl8 46,0 295 04.7 5.1 N21 07.l 0.1 59.4 S 10 17 56 18 18 18 44 14 31 15 29 16 28 17 :?B 

w 07 283 24.l 45.4 309 28.8 5.1 21 07.2 0.0 59.4 20 17 42 18 05 18 32 14 15 15 12 16 11 17 12 
08 298 24.l 44.8 323 52.9 5.1 21 07.2 0.2 59.4 30 17 25 17 50 18 19 13 57 14 52 15 51 16 '13 

E 09 313 24.1 .. 44.2 338 17.0 5.2 21 07.0 0.3 59.4 35 17 15 17 42 18 13 13 47 14 40 15 39 16 42 
D 10 328 24.2 43.6 352 41.2 5.1 21 06.7 0.5 59.4 40 17 04 17 34 18 06 13 35 14 27 15 26 16 30 
N 11 343 24.2 43.0 7 05.3 5.2 21 06.2 0.6 59.4 45 16 52 17 24 17 59 13 21 14 12 15 10 16 15 
E 12 358 24.2 Nl8 42.4 21 29.5 5.2 N21 05.6 0.7 59.3 S 50 16 36 17 12 17 51 13 04 13 52 14 50 15 57 s 13 13 24.2 41.8 35 53.7 5.2 21 04.9 0.9 59.3 52 16 29 17 06 17 48 12 56 13 <t3 14 41 15 48 
D 14 28 24.2 41.2 so 17.9 5.3 21 04.0 1.0 59.3 54 16 21 17 01 17 44 12 47 13 33 14 31 15 38 
A 15 43 24.3 .. 40.7 64 42.2 5.3 21 03.0 1.2 59.3 56 16 12 16 54 17 40 12 37 13 22 14 19 15 27 
y 16 58 24.3 40.l 79 06.S 5.3 21 01.8 1.3 59.3 58 16 01 16 47 17 36 12 26 13 09 14 05 15 15 

17 73 24.3 39.5 93 30.8 5.4 21 00.5 1.5 59.3 S 60 15 50 16 39 17 31 12 13 12 53 13 49 15 00 
18 BB 24.3 Nl8 38.9 107 55.2 5.3 N20 59.0 U 59.2 SUN MOON 19 103 24.3 311.J 122 19.5 5.4 20 57.4 1.7 59.2 
20 118 24.4 37.7 136 43.9 5.5 20 55.7 1.9 59.2 Doy 

Eqn. of Time Mer. Mer. PaaL 
Ag1 Phase 

21 133 24.4 .. 37.l 151 08.4 5.5 20 53.8 2.0 59.2 oo· 12• Posa. Upper lower 
22 148 24.4 36.5 165 32.9 5.5 20 51.8 2.1 59.2 m • '" • h • h .. h .. d 
23 163 24.4 35.9 179 57.4 5.6 20 49.7 a., 59.2 27 06 26 06 26 12 06 08 32 21 01 26 

28 06 25 06 25 12 06 09 31 22 01 27 (I 
S.D. 15.8 d 0.6 S.D. 16.3 16.2 16.2 29 06 24 06 23 12 06 10 30 23 00 28 



150 JULY 30, 31, AUG. l (THURS., FRI., SAT.) 

ARIES VENUS -3.4 MARS +1.8 JUPITER -1.4 SATURN +1.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h 0 ' 0 ' 0 ' 0 ' 0 0 ' 0 ' 0 ' 0 ' 0 ' 0 

30~ 307 32.6 148 43.1 NlO 27.6 209 00.4 N23 48.8 121 44.3 S 1 12.1 121 40.8 S O 01.5 Acamar 315 36.B S40 22.5 
322 35.0 163 42.B 26.4 224 01.0 4B.B 136 46.5 12.3 136 43.0 01.6 Achernar 335 44.7 S57 19.6 

02 337 37.5 178 42.4 25.2 239 01.7 48.7 151 4B.6 12.4 151 45.3 01.7 Acrux 173 36.9 S63 oo.o 
03 352 39.9 193 42.0 .. 24.1 254 02.3 .. 48.6 166 50.7 .. 12.6 166 47.6 .. 01.B Adhara 255 32.0 S2B 56. 7 
04 l 42.4 208 lll.7 22.9 269 03.0 4B.5 181 52.8 12.7 lBl 49.9 01.9 Aldebaran 291 17.5 Nl6 28.3 
O', n 44.9 223 41 3 21.7 284 03.6 48.5 196 54.9 12.9 196 52.2 01.9 
0(, H 47) 23H 410 NJO 20.5 299 04.2 N23 4B.4 211 57.0 S 1 13.l 211 54.4 S 0 02.0 Alioth 166 42.2 N56 04.0 
07 52 '19.8 253 '10.6 19.4 314 04.9 48.3 226 59.l 13.2 226 56.7 02.1 Alkaid 153 18.1 N49 24.7 

r 011 1,7 52.3 268 40.3 18.2 329 05.5 48.2 242 01.2 13.4 241 59.0 02.2 Al Na'ir 28 13.7 547 02.9 
H 09 82 54.7 283 39.9 .. 17.0 344 06.2 .. 48.2 257 03.4 .. 13.5 257 01.3 .. 02.3 Alnilam 276 11.3 S 1 12.B 
IJ 10 97 57.2 298 39.5 15.9 359 06.8 48.l 272 05.5 13.7 272 03.5 02.4 Alphard 21B 20.3 S B 34.6 
R 11 112 59.7 313 39.2 14.7 14 07.5 48.0 287 07.6 13.9 2B7 05.8 02.5 
s 12 12B 02.l 328 38.8 NlO 13.5 29 OB.l N23 47.9 302 09.7 S l 14.0 302 08.1 S O 02.6 Alphecca 126 31.5 N2b 46.9 
0 13 143 04.6 343 38.5 12.3 44 OB.B 47.9 317 11.8 14.2 317 10.4 02.7 Alph•ratz 358 OB.5 N28 59.2 
A 14 158 07.l 358 38.1 ll.2 59 09.4 47.8 332 13.9 14.3 332 12.7 02.7 Altair 62 31.6 N 8 49 l 
y 15 173 09.5 13 37.8 .. 10.0 74 10.1 .. 47.7 347 16.0 .. 14.5 347 14.9 . . 02.8 Ankaa 353 39.4 S42 :.?4 .• ' 

16 188 12.0 28 37.4 08.8 89 10.7 47.6 2 18.1 14.7 2 17.2 02.9 Antares 112 55.9 S26 n.s 
17 203 14.4 43 37.l 07.7 104 11.4 47.b 17 20.2 14.8 17 19.5 03.0 
18 218 16.9 58 36.7 NlO 06.5 119 12.0 N23 47.5 32 22.3 S 1 15.0 32 21.B S O 03.l Arcturus 146 17.9 Nl9 17.0 
19 233 19.4 73 36.4 05.3 134 12.7 47.4 47 24.5 15.1 47 24.0 03.2 Atria lOB 19.3 568 59.9 
20 248 21.8 88 36.0 04.1 149 13.3 47.3 62 26.6 15.3 62 26.3 03.3 Avior 234 2B.6 S59 27.0 
21 263 24.3 103 35.7 .. 02.9 164 13.9 .. 47.2 77 28.7 .. 15.5 77 28.6 . . 03.4 Bellatrix 27B 5B.3 N 6 20.0 
22 27B 26.8 118 35.3 01.8 179 14.6 47.2 92 30.8 15.6 92 30.9 03.5 Betelgeuse 271 27.9 N 7 24.3 
23 293 29.2 133 35.0 10 00.6 194 15.2 47.1 107 32.9 15.8 107 33.1 03.5 

31~ 308 31.7 148 34.6 N 9 59.4 209 15.9 N23 47.0 122 35.0 S 1 15.9 122 35.4 S O 03.6 Canopus 264 07.4 S52 41.0 
323 34.2 163 34.3 58.2 224 16.5 46.9 137 37.1 16.1 137 37.7 03.7 Capella 281 10.7 N45 58.6 

02 338 36.6 178 33.9 57.1 239 17.2 46.B 152 39.2 16.3 152 40.0 03.8 Deneb 49 47.6 N45 12.9 
03 353 39.1 193 33.6 .. 55.9 254 17.8 .. 46.8 167 41.3 . . 16.4 167 42.2 .. 03.9 Denebola 182 5B.6 Nl4 40.7 
04 8 41.5 208 33.2 54.7 269 18.5 46.7 1B2 43.4 16.6 182 44.5 04.0 Oiphda 349 20.1 S18 05.2 
05 23 44.0 223 32.9 53.5 284 19.l 46.6 197 45.5 16.7 197 46.8 04.1 
06 38 46.5 238 32.5 N 9 52.3 299 19.8 N23 46.5 212 47.7 S 1 16.9 212 49.1 S O 04.2 Dubhe 194 21.9 N61 51.3 
07 53 48.9 253 32.2 51.2 314 20.4 46.4 227 49.8 17.1 227 51.3 04.3 Elnath 27B 43.6 N2B 35.4 
08 6B 51.4 268 31.8 50.0 329 21.l 46.3 242 51.9 17.2 242 53.6 04.3 Eltanin 90 57.0 N51 29.7 

f 09 83 53.9 283 31.5 .. 48.8 344 21.7 .. 46.3 257 54.0 .. 17.4 257 55.9 .. 04.4 Enif 34 10.7 N 9 47.4 
R 10 9B 56.3 29B 31.1 47.6 359 22.4 46.2 272 56.l 17.5 272 SB.2 04.5 Fomalhaut 15 50.4 S29 43.l 
I 11 113 58.B 313 30.B 46.4 14 23.0 46.l 2B7 58.2 17.7 2BB 00.4 04.6 
0 12 129 01.3 328 30.5 N 9 45.2 29 23.7 N23 46.0 303 00.3 S 1 17.9 303 02.7 S O 04.7 Gacrux 172 2B.4 S57 00.7 
A 13 144 03.7 343 30.1 44.1 44 24.3 45.9 31B 02.4 lB.O 31B 05.0 04.B Gienah 176 17.5 S17 26.3 
y 14 159 06.2 35B 29.B 42.9 59 25.0 45.8 333 04.5 18.2 333 07.3 04.9 Hadar 149 22.5 S60 17.2 

15 174 08.7 13 29.4 .. 41.7 74 25.6 .. 45.B 34B 06.6 .. 1B.4 348 09.5 .. 05.0 Hamal 32B 28.2 N23 22.4 
16 1B9 11.1 28 29.1 40.5 89 26.3 45.7 3 OB.7 lB.5 3 11.8 05.1 Kaua Aust. B4 15.7 S34 23.6 
17 204 13.6 43 28.7 39.3 104 26.9 45.6 18 10.B 1B.7 18 14.1 05.1 
18 219 16.0 SB 28.4 N 9 38.l 119 27.6 N23 45.5 33 12.9 S l 18.8 33 16.4 S O 05.2 Kochab 137 18.9 N74 14.3 
19 234 lB.5 73 28.l 36.9 134 28.2 45.4 48 15.0 19.0 4B 18.6 05.3 Markab 14 02.3 NlS 06.3 
20 249 21.0 88 27.7 35.B 149 28.9 45.3 63 17.l 19.2 63 20.9 05.4 Menkar 314 40.5 N 4 01.0 
21 264 23.4 103 27.4 .. 34.6 164 29.5 .. 45.2 78 19.2 .. 19.3 78 23.2 .. 05.5 M•nkent 14B 36.3 S36 16.B 
22 279 25.9 llB 27.0 33.4 179 30.2 45.2 93 21.4 19.5 93 25.5 05.6 Miaplacidus 221 45.7 569 38.5 
23 294 28.4 133 26.7 32.2 194 30.B 45.1 108 23.5 19.7 10B 27.7 05.7 

100 309 30.8 14B 26.3 N 9 31.0 209 31.5 N23 45.0 123 25.6 S l 19.8 123 30.0 S O 05.8 Mirfak 309 15.4 N49 47.5 
01 324 33.3 163 26.0 29.8 224 32.1 44.9 13B 27.7 20.0 13B 32.3 05.9 Nunki 76 2B.l S26 19.2 
02 339 35.8 178 25.7 2B.6 239 32.B 44.B 153 29.B 20.1 153 34.6 06.0 Peacock 53 56.B S56 47.7 
03 354 38.2 193 25.3 .. 27.4 254 33.5 .. 44.7 168 31.9 .. 20.3 16B 36.B . . 06.0 Pollux 243 57.B N2B 04.3 
04 9 40.7 20B 25.0 26.3 269 34.l 44.6 183 34.0 20.5 1B3 39.1 06.1 Procyon 245 25.5 N 5 16.4 
05 24 43.2 223 24.7 25.l 284 34.B 44.5 198 36.1 20.6 19B 41.4 06.2 

06 39 45.6 23B 24.3 N 9 23.9 299 35.4 N23 44.4 213 3B.2 S 1 20.B 213 43.6 S O 06.3 Rasalhague 96 28.B Nl2 34.6 
07 54 4B.l 253 24.0 22.7 314 36.1 44.4 228 40.3 21.0 228 45.9 06.4 Regulus 20B 09.7 Nl2 03.6 

s 08 69 50.5 26B 23.6 21.5 329 36.7 44.3 243 42.4 21.1 243 48.2 06.5 Rigel 281 35.7 S B 13.3 
A 09 84 53.0 283 23.3 .. 20.3 344 37.4 .. 44.2 25B 44.5 . . 21.3 25B 50.5 .. 06.6 Rigil Kent. 140 25.0 560 45.7 
T 10 99 5!'>.5 298 23.0 19.l 359 38.0 44.l 273 46.6 21.4 273 52.7 06.7 Sabik 102 40.2 S15 42.l 
u 11 114 57.9 313 22.6 17.9 14 3B.7 44.0 288 4B.7 21.6 288 55.0 06.8 
R 12 130 00.4 328 22.3 N 9 16.7 29 39.3 N23 43.9 303 50.B S l 21.B 303 57.3 S O 06.9 Schedar 350 08.0 N56 25.9 
0 13 145 02.9 343 22.0 15.5 44 40.0 43.B 31B 52.9 21.9 318 59.5 06.9 Shaula 96 54.6 S37 05.5 
A 14 160 05.3 35B 21.6 14.3 59 40.6 43.7 333 55.0 22.l 334 01.B 07.0 Sirius 25B 55.5 S16 41.4 
y 15 175 07.B 13 21.3 .. 13.1 74 41.3 . . 43.6 34B 57.l . . 22.3 349 04.1 .. 07.l Spica 15B 57.0 SU 03.B 

16 190 10.3 2B 21.0 11.9 89 41.9 43.5 3 59.2 22.4 4 06.4 07.2 Suhail 223 10.B 543 21.4 
17 205 12.7 43 20.6 10.B 104 42.6 43.4 19 01.3 22.6 19 OB.6 07.3 

18 220 15.2 5B 20.3 N 9 09.6 119 43.2 N23 43.3 34 03.4 S l 22.7 34 10.9 S O 07.4 Vega BO 55.0 N38 46.2 
19 235 17.6 73 20.0 OB.4 134 43.9 43.2 49 05.5 22.9 49 13.2 07.5 Zuben'ubi 137 .32.3 S15 57.B 
20 250 20.1 BB 19.6 07.2 149 44.6 43.l 64 07.6 23.l 64 15.4 07.6 S.HA Mer. Pan. 
21 265 22.6 103 19.3 .. 06.0 164 45.2 .. 43.0 79 09.7 .. 23.2 79 17.7 .. 07.7 . , h .. 
22 2BO 25.0 118 19.0 04.8 179 45.9 43.0 94 11.B 23.4 94 20.0 07.B Venus 200 02.9 14 06 
23 295 27.5 133 lB.6 03.6 194 46.5 42.9 109 13.9 23.6 109 22.3 07.9 Mars 260 44.2 10 03 

h '" Jupiter 174 03.3 15 47 
Mer. Pass. 3 25.3 V -0.3 d 1.2 V 0.7 d 0.1 V 2.1 d 0.2 V 2.3 d 0.1 Saturn 174 03.7 15 47 



JULY 30, 31, AUG. l (THURS., FRI., SAT.) 151 

MOON 
Twilight Moonrise 

SUN Lot. 
Nout. Civil 

Sunri1e 
30 31 1 2 

G.M.T. 
d h h h h G.H.A. Dec. G.H.A. V Dec. H.P. . h m h m m m m h m m 

d h . ' . ' . ' ' . ' ' ' 
N 72 Cl Cl Cl Cl Cl 02 49 05 07 

30: 178 24.4 Nl8 35.3 194 22.0 5.6 N20 47.4 2.5 59.l N 70 Ill/ Ill/ 01 15 Cl 01 19 03 32 05 29 
193 24.5 34.7 208 46.6 5.6 20 44.9 2.5 59.1 68 JIii Ill/ 02 09 00 29 02 12 04 01 05 46 

02 208 24.5 34.l 223 11.2 5.7 20 42.4 2.7 59.l 66 Ill/ Ill/ 02 41 01 15 02 45 04 23 06 00 
03 223 24.5 · · 33.5 237 35.9 5.8 20 39.7 2.9 59.1 64 Ill/ 01 32 03 04 01 46 03 09 04 40 06 11 
04 238 24.5 32.9 252 00.7 5.7 20 36.8 2.9 59.1 62 Ill/ 02 10 03 23 02 08 03 27 04 54 06 21 
05 253 24.6 32.3 266 25.4 5.9 20 33.9 3.1 59.0 60 Ill/ 02 36 03 38 02 27 03 43 05 06 06 29 

06 268 24.6 Nl8 31.7 280 50.3 5.9 N20 30.8 ).3 59.0 N 58 01 24 02 56 03 51 02 42 03 56 05 16 06 36 
07 283 24.6 31.l 295 15.2 5.9 20 27.5 ).3 59.0 56 01 58 03 13 04 02 02 55 04 07 05 25 06 43 

T 08 298 24.6 30.5 309 40.1 6.0 20 24.2 3.5 59.0 54 02 23 03 26 04 11 03 06 04 17 05 32 06 48 
H 09 313 24.7 .. 29.8 324 05.1 6.0 20 20.7 3.7 59.0 52 02 41 03 38 04 20 03 16 04 26 05 40 06 53 
u 10 328 24.7 29.2 338 30.1 6.1 20 17.0 3.7 58.9 50 02 57 03 49 04 27 03 25 043'4 05 46 06 58 
R 11 343 24.7 28.6 352 55.2 6.2 20 13.3 3.9 58.9 45 03 27 04 10 04 44 03 44 04 51 05 59 07 08 

s 12 358 24.7 Nl8 28.0 7 20.4 6.2 N20 09.4 4.0 58.9 N 40 03 49 04 27 04 57 03 59 05 04 06 11 07 16 
D 13 · 13 24.8 27.4 21 45.6 6.3 20 05.4 4.2 58.9 35 04 07 04 40 05 08 04 12 OS 16 06 20 07 23 
A 14 28 24.8 26.8 36 10.9 6.3 20 01.2 4.2 58.9 30 04 21 04 52 o5 is 04 24 OS 26 06 28 07 29 
y 15 43 24.8 .. 26.2 50 36.2 6.4 19 57.0 4.4 58.8 20 04 44 05 11 05 35 04 43 OS 44 06 43 07 40 

16 58 24.8 25.6 65 01.6 6.4 19 52.6 4.6 58.8 N 10 05 01 05 27 OS 49 OS 00 05 59 06 55 07 49 
17 73 24.9 25.0 79 27.0 6.6 19 48.0 4.6 58.8 0 05 16 05 41 06 03 05 16 06 13 07 07 07 58 

18 88 24.9 Nl8 24.4 93 52.6 6.5 Nl9 43.4 4.8 58.8 S 10 05 29 OS 54 06 16 05 31 06 27 07 19 08 06 
19 103 24.9 23.8 108 18.1 6.7 19 38.6 4.9 58.8 20 05 40 06 07 06 30 05 48 06 42 07 31 08 15 
20 118 24.9 23.2 122 43.8 6.7 19 33.7 5.0 58.7 30 05 52 06 21 06 46 06 08 06 59 07 45 08 26 
21 133 25.0 .. 22.5 137 09.5 6.8 19 28.7 5.1 58.7 35 05 58 06 29 06 55 06 19 07 09 07 53 08 32 
22 148 25.0 21.9 151 35.3 6.8 19 23.6 5.2 58.7 40 06 04 06 37 07 06 06 32 07 21 08 03 08 39 
23 163 25.0 21.3 166 01.1 6.9 19 18.4 5.4 58.7 45 06 11 06 47 07 18 06 47 07 34 08 14 08 47 

31: 178 25.1 Nl8 20.7 s 50 06 18 06 58 07 33 07 06 07 51 08 27 08 56 
193 25.1 20.l A Total Eclipse of 52 06 22 07 03 07 40 07 15 07 58 08 33 09 01 

02 208 25.l 19.5 the Sun occura on thla 54 06 25 07 08 07 48 07 2"i OR 07 08 39 09 05 
03 223 25.l .. 18.9 56 06 29 07 14 07 56 07 36 08 16 08 47 09 ll 
04 238 25.2 18.3 dote. See page 5. 58 06 33 07 21 08 06 07 49 08 27 08 55 09 17 
05 253 25.2 17.6 s 60 06 37 07 29 08 17 08 04 08 40 09 05 09 ?3 

06 268 25.2 Nl8 17.0 267 04.0 7.4 Nl8 38.4 6.1 58.5 Twilight Moo,,aet 
07 283 25.3 16.4 281 30.4 7.5 18 32.3 6.) 58.5 lot. Sunaet 
08 298 25.3 15.8 295 56.9 7.6 18 26.0 6.3 58.4 Civil Nout. 30 31 1 2 

F 09 313 25.3 .. 15.2 310 23.5 7.7 18 19.7 6.5 58.4 
R 10 328 25.3 14.6 324 50.2 7.7 18 13.2 6.6 58.4 . h m h m h m h m h m h m h m 

I 11 343 25.4 13.9 339 16.9 7.8 18 06.6 6.7 58.4 N 72 Cl Cl CJ CJ 23 12 22 41 22 23 
D 12 358 25.4 Nl8 13.3 353 43.7 7.9 Nl7 59.9 6.8 58.3 N 70 22 49 Ill/ Ill/ 22 47 22 28 22 17 22 10 
A 13 13 25.4 12.7 8 10.6 7.9 17 53.l 6.9 58.3 68 21 59 Ill/ Ill/ 21 53 21 58 21 59 21 58 
y 14 28 25.5 12.l 22 37.5 8.1 17 46.2 6.9 58.3 66 21 29 Ill/ Ill/ 21 20 21 ·'6 21 44 21 49 

15 43 25.5 .. 11.5 37 04.6 8.1 17 39.3 7.1 58.3 64 21 06 22 35 Ill/ 20 55 21 18 21 32 21 41 
16 58 25.5 10.8 51 31.7 8.2 17 32.2 7.2 58.2 62 20 48 21 59 Ill/ 20 36 21 03 21 21 21 35 
17 73 25.6 10.2 65 58.9 8.3 17 25.0 7.3 58.2 60 20 33 21 34 Ill/ 20 20 20 50 21 12 21 29 

18 88 25.6 Nl8 09.6 80 26.2 8.3 Nl7 17.7 7.4 58.2 N 58 20 21 21 14 22 44 20 06 20 40 21 04 21 24 
19 103 25.6 09.0 94 53.5 8.5 17 10.3 7.4 58.1 56 20 10 20 58 22 11 19 55 20 30 20 57 21 19 
20 118 25.7 08.4 109 21.0 8.5 17 02.9 7.6 58.1 54 20 00 20 45 21 48 19 45 20 22 20 51 21 15 
21 133 25.7 .. 07.7 123 48.5 8.6 16 55.3 7.6 58.l 52 19 52 20 33 21 29 19 35 20 14 20 45 21 11 
22 148 25.7 07.1 138 16.1 8.7 16 47.7 7.8 58.1 50 19 44 20 23 21 14 19 27 20 08 20 40 21 08 
23 163 25.8 06.5 152 43.8 8.8 16 39.9 7.8 58.0 45 19 28 20 02 20 45 19 10 19 53 20 29 21 00 

1: 178 25.8 Nl8 05.9 167 11.6 8.8 Nl6 32.1 7.9 58.0 N 40 19 15 19 45 20 23 18 56 19 41 20 20 20 54 
193 25.8 05.2 181 39.4 8.9 16 24.2 8.0 58.0 35 19 04 19 32 20 05 18 43 19 31 20 12 20 48 

02 208 25.9 04.6 196 07.3 9.0 16 16.2 8.1 57.9 30 18 54 19 20 19 51 18 33 19 22 20 05 20 44 
03 223 25.9 .. 04.0 210 35.3 9.1 16 08.1 8.2 57.9 20 18 37 19 01 19 29 18 14 19 06 19 53 20 35 
04 238 25.9 03.3 225 03.4 9.2 15 59.9 8.2 57.9 N 10 18 23 18 45 19 11 17 58 18 52 19 42 20 28 
05 253 26.0 02.7 239 31.6 9.3 15 51.7 8.4 57.9 0 18 10 18 32 18 57 17 43 18 39 19 32 20 21 

06 268 26.0 Nl8 02.l 253 59.9 u Nl5 43.3 8.4 57.8 S 10 17 57 18 19 18 44 17 28 18 26 19 21 ;,o 14 
07 283 26.l 01.5 268 28.2 9.4 15 34.9 1.5 57.8 20 17 43 18 06 18 32 17 12 18 12 19 10 20 06 

s 08 298 26.1 00.8 282 56.6 9.6 15 26.4 a., 57.8 30 17 27 17 52 18 21 16 53 17 56 18 58 19 57 
A 09 313 26.l 18 00.2 297 25.2 9.5 15 17.9 8.7 57.7 35 17 18 17 44 18 15 16 42 17 47 18 50 19 52 
T 10 328 26.2 17 59.6 311 53.7 9.7 15 09.2 8.7 57.7 40 17 07 17 36 18 09 16 30 17 36 18 42 19 46 
u 11 343 26.2 58.9 326 22.4 9.8 15 00.5 8.8 57.7 45 16 55 17 27 18 02 16 15 17 23 18 32 19 40 
R 12 358 26.2 Nl 7 58.3 340 51.2 9.8 Nl4 51.7 8.9 57.7 S 50 16 40 17 15 17 55 15 57 17 08 18 20 19 32 
D 13 13 26.3 57.7 355 20.0 9.9 14 42.8 8.9 57.6 52 16 33 17 10 17 52 15 48 17 00 18 15 19 28 
A 14 28 26.3 57.1 9 48.9 10.0 14 33.9 9.0 57.6 54 16 25 17 05 17 48 15 38 16 52 18 08 19 24 
y 15 43 26.4 .. 56.4 24 17.9 10.1 14 24.9 9.1 57.6 56 16 17 16 59 17 44 15 27 16 43 18 02 19 19 

16 58 26.4 55.8 38 47.0 10.2 14 15.8 9.1 57.5 58 16 07 16 52 17 41 15 15 16 33 17 54 19 14 
17 73 26.4 55.2 53 16.2 10.2 14 06.7 9.2 57.5 S 60 15 56 16 45 17 36 15 00 16 21 17 45 19 08 
18 88 26.5 Nl7 54.5 67 45.4 10.3 Nl3 57.5 9.3 57.5 SUN MOON 
19 103 26.5 53.9 82 14.7 10.4 13 48.2 9.4 57.4 
20 118 26.6 53.2 96 44.1 10.S 13 38.8 9.4 57.4 Doy 

Eqn. of Tim" Mer. Mer. Posa. 
Ag« Phoae 

21 133 26.6 .. 52.6 111 13.6 10.6 13 29.4 9.4 57.4 oo• 12• Poaa. Upper lo-
22 148 26.6 52.0 125 43.2 10.6 13 20.0 9.5 57.4 m . m . h m h m h .. • 
23 163 26.7 51.3 140 12.8 10.7 13 10.5 9.6 57.3 30 06 22 06 21 12 06 11 29 23 58 29 

31 06 20 06 18 12 06 12 26 24 53 00 • S.D. 15.8 d 0.6 S.D. 16.l 15.9 15.7 1 06 17 06 15 12 06 13 19 00 53 01 



152 AUGUST 2, 3, 4 (SUN., MON., TUES.) 

ARIES VENUS -3.4 MARS +1.8 JUPITER -1.4 SATURN +1.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 
d h . , . , . I . , 

0 , . , . , . , . . . 
2~ 310 30.0 148 18.3 N 9 02.4 209 47.2 N23 42.8 124 16.0 S l 23.7 124 24.5 S O 07.9 Acamar 315 36.8 S40 22.5 

325 32.4 163 18.0 01.2 224 47.8 42.7 139 18.l 23.9 139 26.8 08.0 Achernar 335 44.7 S57 19.6 
02 340 34.9 178 17.7 9 00.0 239 48.5 42.6 154 20.2 24.1 154 29.l 08.l Acrux 173 36.9 562 59.9 
03 355 37.4 193 17.3 8 58.8 254 49.l .. 42.5 169 22.3 .. 24.2 169 31.3 .. 08.2 Adhara 255 32.0 S28 56.7 
04 10 39.8 208 17.0 57.6 269 49.8 42.4 184 24.4 24.4 184 33.6 08.3 Aldebaran 291 17.5 Nl6 28.3 
05 25 42.3 223 16.7 56.4 284 50.5 42.3 199 26.5 24.5 199 35.9 08.4 
06 40 44.8 238 16.3 N 8 55.2 299 51.1 N23 42.2 214 28.6 S 1 24.7 214 38.1 S O 08.5 Alioth 166 42.2 N56 04.0 
07 55 47.2 253 16.0 54.0 314 51.8 42.1 229 30.7 24.9 229 40.4 08.6 Alkaid 153 18.1 N49 24.7 
08 70 49.7 268 15.7 52.8 329 52.4 42.0 244 32.8 25.0 244 42.7 08.7 Al Na'ir 28 13.7 547 02.9 

s 09 85 52.l 283 15.4 .. 51.6 344 53.l .. 41.9 259 34.9 . . 25.2 259 45.0 .. 08.8 Alnilam 276 11.3 S l 12.8 
u 10 100 54.6 298 15.0 50.4 359 53.7 41.8 274 37.0 25.4 274 47.2 08.9 Alphard 218 20.3 S 8 34.6 
N 11 115 57.1 313 14.7 49.2 14 54.4 41.7 289 39.1 25.5 289 49.5 09.0 
D 12 130 59.5 328 14.4 N 8 48.0 29 55.1 N23 41.6 304 41.2 S 1 25.7 304 51.8 S O 09.0 Alphecca 126 31.5 N26 46.9 
A 13 146 02.0 343 14.1 46.8 44 55.7 41.5 319 43.3 25.9 319 54.0 09.l Alpheratz 358 08.5 N28 59.2 
y 14 161 04.5 358 13.7 45.6 59 56.4 41.4 334 45.4 26.0 334 56.3 09.2 Altair 62 31.6 N 8 49.3 

15 176 06.9 13 13.4 .. 44.4 74 57.0 .. 41.3 349 47.5 .. 26.2 349 58.6 .. 09.3 Ankaa 353 39.4 542 24.2 
16 191 09.4 28 13.1 43.2 89 57.7 41.2 4 49.6 26.4 5 00.8 09.4 Antare1 112 55.9 S26 23.5 
17 206 11.9 43 12.8 41.9 104 58.3 41.1 19 51.7 26.5 20 03.1 09.5 
18 221 14.3 58 12.4 N 8 40.7 119 59.0 N23 41.0 34 53.8 S l 26.7 35 05.4 S O 09.6 Arcturus 146 17.9 Nl9 17.0 
19 236 16.8 73 12.l 39.S 134 59.7 40.9 49 55.9 26.9 50 07.6 09.7 Atria 108 19.3 568 59.9 
20 251 19.3 88 11.8 38.3 150 00.3 40.8 64 58.0 27.0 65 09.9 09.8 Avior 234 28.6 S59 26.9 
21 266 21.7 103 11.5 .. 37.l 165 01.0 .. 40.7 80 00.1 .. 27.2 80 12.2 .. 09.9 Bellatrix 278 58.3 N 6 20.0 
22 281 24.2 118 11.1 35.9 180 01.6 40.6 95 02.2 27.3 95 14.5 10.0 Betelgeuae 271 27.9 N 7 24.3 
23 296 26.6 133 10.8 34.7 195 02.3 40.5 110 04.3 27.5 110 16.7 10.l 3: 311 29.l 148 10.5 N 8 33.5 210 02.9 N23 40.3 125 06.4 S 1 27.7 125 19.0 S O 10.1 Canopus 264 07.4 S52 41.0 

326 31.6 163 10.2 32.3 225 03.6 40.2 140 08.5 27.8 140 21.3 10.2 Capella 281 10.7 N45 58.6 
02 341 34.0 178 09.9 31.1 240 04.3 40.1 155 10.6 28.0 155 23.5 10.3 Deneb 49 47.6 N45 12.9 
03 356 36.5 193 09.5 .. 29.9 255 04.9 .. 40.0 170 12.7 .. 28.2 170 25.8 .. 10.4 Denebola 182 58.6 Nl4 40.7 
04 11 39.0 208 09.2 28.7 270 05.6 39.9 185 14.8 28.3 185 28.l 10.5 Diphdo 349 20.l S18 05.2 
05 26 41.4 223 08.9 27.5 285 06.2 39.8 200 16.9 28.5 200 30.3 10.6 
06 41 43.9 238 08.6 N 8 26.3 300 06.9 N23 39.7 215 19.0 S 1 28.7 215 32.6 S O 10.7 Dubhe 194 21.9 N61 51.3 
07 56 46.4 253 08.3 25.0 315 07.6 39.6 230 21.1 28.8 230 34.9 10.8 Elnath 278 43.6 N28 35.5 
08 71 48.8 268 07.9 23.8 330 08.2 39.5 245 23.2 29.0 245 37.1 10.9 Eltanin 90 57.0 N51 29.7 

M 09 86 51.3 283 07.6 .. 22.6 345 08.9 .. 39.4 260 25.3 .. 29.2 260 39.4 .. 11.0 Enif 34 10.7 N 9 47.4 
0 10 101 53.7 298 07.3 21.4 0 09.5 39.3 275 27.4 29.3 275 41.7 11.1 Fomalhaut 15 50.4 S29 43.1 
N 11 116 56.2 313 07.0 20.2 15 10.2 39.2 290 29.5 29.5 290 43.9 11.2 
D 12 131 58.7 328 06.7 N 8 19.0 30 10.9 N23 39.1 305 31.6 S 1 29.7 305 46.2 S O 11.3 Gacrux 172 28.4 S57 00.7 
A 13 147 01.1 343 06.4 17.8 45 11.5 39.0 320 33.7 29.8 320 48.5 11.3 Gienah 176 17.5 S17 26.3 
y 14 162 03.6 358 06.0 16.6 60 12.2 38.9 335 35.8 30.0 335 50.7 11.4 Hodor 149 22.6 560 17.2 

15 177 06.l 13 05.7 .. 15.4 75 12.8 .. 38.7 350 37.9 .. 30.2 350 53.0 . . 11.5 Hamal 328 28.2 N23 22.4 
16 192 08.5 28 05.4 14.l 90 13.5 38.6 5 40.0 30.3 5 55.3 11.6 Kaua Aust. 84 15.7 S34 23.6 
17 207 11.0 43 05.1 12.9 105 14.2 38.5 20 42.0 30.5 20 57.5 11.7 
18 222 13.5 58 04.8 N 8 11.7 120 14.8 N23 38.4 35 44.l S l 30.7 35 59.8 S O 11.8 Kochab 137 18.9 N74 14.3 
19 237 15.9 73 04.5 10.5 135 15.5 38.3 50 46.2 30.8 51 02.1 11.9 Markab 14 02.3 Nl5 06.3 
20 252 18.4 88 04.2 09.3 150 16.1 38.2 65 48.3 31.0 66 04.3 12.0 Menkar 314 40.5 N 4 01.0 
21 267 20.9 103 03.8 .. 08.l 165 16.8 .. 38.l 80 50.4 .. 31.2 81 06.6 .. 12.1 Menkent 148 36.3 S36 16.8 
22 282 23.3 118 03.5 06.9 180 17.5 38.0 95 52.5 31.3 96 08.9 12.2 Miaplacidua 221 45.7 569 38.5 
23 297 25.8 133 03.2 05.6 195 18.1 37.9 110 54.6 31.5 111 11.1 12.3 

4~ 312 28.2 148 02.9 N 8 04.4 210 18.8 N23 37.7 125 56.7 S 1 31.7 126 13.4 S O 12.4 Mirfak 309 15.3 N49 47.5 
327 30.7 163 02.6 03.2 225 19.5 37.6 140 58.8 31.8 141 15.7 12.5 Nunki 76 28.1 S26 19.2 

02 342 33.2 178 02.3 02.0 240 20.1 37.5 156 00.9 32.0 156 17.9 12.5 Peacock 53 56.8 S56 47.7 
03 357 35.6 193 02.0 8 00.8 255 20.8 .. 37.4 171 03.0 .. 32.2 171 20.2 .. 12.6 Pollux 243 57.8 N28 04.3 
04 12 38.l 208 01.7 7 59.6 270 21.4 37.3 186 05.1 32.3 186 22.4 12.7 Procyon 245 25.5 N 5 16.4 
05 27 40.6 223 01.4 58.3 285 22.1 37.2 201 07.2 32.5 201 24.7 12.8 
06 42 43.0 238 01.0 N 7 57.1 300 22.8 N23 37.1 216 09.3 S l 32.7 216 27.0 S O 12.9 Rasalhague 96 28.8 Nl2 34.6 
07 57 45.5 253 00.7 55.9 315 23.4 37.0 231 11.4 32.8 231 29.2 13.0 Regulu1 208 09.7 Nl2 03.6 

T 
08 72 48.0 268 00.4 54.7 330 24.1 36.8 246 13.4 33.0 246 31.5 13.1 Rigel 281 35.6 S 8 13.3 
09 87 50.4 283 00.1 .. 53.5 345 24.8 .. 36.7 261 15.5 .. 33.2 261 33.8 .. 13.2 Rigil Kent. 140 25.0 560 45.7 u 10 102 52.9 297 59.8 52.2 0 25.4 36.6 276 17.6 33.3 276 36.0 13.3 Sabik 102 40.2 S15 42.l 

E 11 117 55.4 312 59.5 51.0 15 26.1 36.5 291 19.7 33.5 291 38.3 13.4 
s 12 132 57.8 327 59.2 N 7 49.8 30 26.8 N23 36.4 306 21.8 S 1 33.7 306 40.6 S O 13.5 Schedar 350 08.0 N56 25.9 D 
A 13 148 00.3 142 58.9 48.6 45 27.4 36.3 321 23.9 33.8 321 42.8 13.6 Shaula 96 54.6 S37 05.5 
y 14 163 02.l 357 58.6 47.4 60 28.l 36.l 336 26.0 34.0 336 45.l 13.7 Siriu1 258 55.5 S16 41.4 

15 178 05.2 12 58.3 .. 46.l 75 28.7 .. 36.0 351 28.1 .. 34.2 351 47.4 . . 13.8 Spica 158 57.0 SU 03.8 
16 193 07 .7 27 58.0 44.9 90 29.4 35.9 6 )0.2 34.3 6 49.6 13.9 Suhail 223 10.8 543 21.4 
17 208 10.1 42 57.7 43.7 105 30.1 )5.8 21 32.3 34.5 21 51.9 13.9 

18 223 12.6 57 57.3 N 7 42.5 120 30.7 N23 35.7 36 34.4 S 1 34.7 36 54.1 S O 14.0 Vega 80 55.l N38 46.2 
19 238 15.1 72 57.0 41.3 135 31.4 35.5 51 36.5 34.8 51 56.4 14.l Zuben'ubi 137 32.3 S15 57.8 
20 253 17.5 87 56.7 40.0 150 32.1 35.4 66 38.5 35.0 66 58.7 14.2 S.HA Mer. Pon. 
21 268 20.0 102 56.4 .. 38.8 165 32.7 .. 35.3 81 40.6 .. 35.2 82 00.9 .. 14.3 . , h m 

22 283 22.5 117 56.l 37.t, 180 33.4 35.2 96 42.7 35.3 97 03.2 14.4 Venua 196 41.4 14 08 
23 298 24.9 132 55.8 36.4 195 34.1 35.l 111 44.8 35.5 112 05.5 14.5 Mora 258 33.8 9 59 

h ,. Jupiter 173 37.3 15 37 
Mer. Poss. 3 13.5 V -0.3 d l.2 V 0.7 d 0.1 V 2.1 d 0.2 V 2.3 d 0.1 Saturn 173 49.9 15 36 



AUGUST 2, 3, 4 (SUN., MON., TUES.) 153 

Twilight 
SUN MOON Lot. Sunrise 2 

Moonrise 

3 4 5 Nau!. Civil 
G.M.T.t--G-.H-.A-.--o-.-,.-+--G-.H-.A--'V ___ o.-,-.--d--H-.-P.+--.+--"h----m-r-....;h----m-+--h-m-t--h-m.,.-h-m-,.-h--m,--h-m-

N 72 r I CJ r1 05 07 07 05 08 54 10 38 
d h 

2~ 
02 
03 
04 
05 
06 
07 
08 

s 09 
u 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 3: 
02 
03 
04 
05 
06 
07 
08 

M 09 
O 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 4: 
02 
03 
04 
05 
06 
07 

T 08 
09 

u 10 
E 11 
s 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 

178 26.7 Nl7 50.7 
193 26.8 50.l 
208 26.8 49.4 
223 26.8 · · 48.8 
238 26.9 48.1 
253 26.9 47.5 
268 27.0 NH 46.9 
283 27.0 46.2 
298 27 .1 45.6 
313 27.1 · · 44.9 
328 27 .1 44.3 
343 27.2 43.7 
358 27.2 Nl7 43.0 

13 27.3 42.4 
28 27.3 41.7 
43 27.4 · · 41.1 
58 27.4 40.4 
73 27.5 39.8 
88 27.5 Nl7 39.1 

103 27.5 38.5 
118 27.6 37.9 
133 27.6 · · 37.2 
148 27.7 36.6 
163 27.7 35.9 
178 27.8 N17 35.3 
193 27.8 34.6 
208 27.9 34.0 
223 27.9 · · 33.3 
238 28.0 32.7 
253 28.0 32.0 
268 28.l Nl7 31.4 
283 28.l 30.7 
298 28.2 30.0 
313 28.2 · · 29.4 
328 28.3 28.7 
343 28.3 28.l 
358 28.4 N17 27.4 

13 28.4 26.8 
28 28.5 26.1 
43 28.5 · · 25.5 
58 28.6 24.8 
73 28.6 24.1 
88 28.7 N17 23.5 

103 28.7 22.8 
ll8 28.8 22.2 
133 28.8 · · 21.5 
148 28.9 20.9 
163 28.9 20.2 
178 29.0 Nl7 19.5 
193 29.l 18.9 
208 29.1 18.2 
223 29.2 · · 17.5 
238 29.2 16.9 
253 29.3 16.2 
268 29.3 Nl7 15.6 
283 29.4 14.9 
298 29.4 14.2 
313 29.S · • 13.6 
328 29.6 12.9 
343 29.6 12.2 
358 29.7 Nl7 11.6 

13 29.7 10.9 
28 29.8 10.2 
43 29.8 · · 09.6 
58 29.9 08.9 
73 30.0 08.2 
88 30.0 Nl7 07.5 

103 33.l 06.9 
118 30.1 06.2 
133 30.2 · · 05.5 
148 30.2 04.9 
163 30.3 04.2 

S.D. 15.8 d 0.1 

154 42.5 10.1 N13 00.9 9.7 57.3 
169 12.3 10.9 12 51.2 9.7 57.3 
183 42.2 11.0 12 41.5 9.7 57.2 
198 12.2 11.0 12 31.8 9.8 57.2 
212 42.2 11.1 12 22.0 9.9 57.2 
227 12.3 11.2 12 12.1 9.9 57.1 
241 42.5 lU Nl2 02.2 9.9 57.1 
256 12.8 11.3 11 52.3 10.1 57.1 
270 43.1 11.4 11 42.2 10.0 57.0 
285 13.5 11.5 11 32.2 10.1 57 .0 
299 44.0 11.6 11 22.l 10.2 57.0 
314 14.6 11.6 11 11.9 10.2 57.0 

N 70 /Ill 1111 01 42 05 29 07 17 08 58 10 35 
68 1/// I/II 02 24 05 46 07 26 09 01 10 33 
66 1/1/ 00 51 02 52 06 00 07 34 09 04 10 31 
64 Ill/ 01 50 03 14 06 11 07 41 09 06 10 29 
62 //// 02 22 03 31 06 21 07 46 09 08 10 28 
60 00 46 02 46 03 45 06 29 07 51 09 10 10 27 

N 58 01 39 03 04 03 57 06 36 07 55 09 12 10 26 
56 02 09 03 19 04 07 06 43 07 59 09 13 10 25 
S4 02 31 03 32 04 16 06 48 08 02 09 14 10 24 
52 02 49 03 44 04 24 06 53 08 05 09 15 10 23 
50 03 03 03 53 04 32 06 58 08 08 09 16 10 23 
45 03 32 04 14 04 47 07 08 08 14 09 19 10 21 

328 45.2 11.7 Nll 01.7 10.2 56.9 
343 15.9 11.8 10 51.5 10.3 56.9 
357 46.7 11.9 10 41.2 10.3 56.9 

12 17.6 11.9 10 30.9 10.4 56.8 
26 48.5 12.0 10 20.5 10.4 56.8 
41 19.5 12.1 10 10.l 10.4 56.8 
55 50.6 12.1 N 9 59.7 10.5 56.7 
70 21.7 12.2 9 49.2 10.5 56.7 
84 52.9 12.3 9 38.7 10.5 56.7 
99 24.2 12.3 9 28.2 10.6 56.7 

N 40 03 53 04 30 05 00 07 16 08 19 09 20 10 20 
35 04 09 04 43 05 11 07 23 08 24 09 22 10 19 
30 04 23 04 54 05 20 07 29 08 27 09 23 10 18 
20 04 45 05 13 05 36 07 40 08 34 09 26 10 16 

N 10 05 02 05 28 05 50 07 49 08 40 09 28 10 15 
0 05 16 05 41 06 03 07 58 08 45 09 30 10 13 

113 55.5 12.4 9 17.6 10.6 56.6 
128 26.9 12.5 9 07.0 10.7 56.6 

S 10 05 28 05 53 06 15 08 06 08 50 09 32 10 12 
20 05 39 06 06 06 29 08 15 08 56 09 34 10 11 
30 05 50 06 19 06 44 08 26 09 03 09 37 10 09 
35 05 56 06 26 06 53 08 32 09 06 09 38 10 08 
40 06 02 06 34 07 03 08 39 09 11 09 40 10 07 
45 06 08 06 43 07 14 08 47 09 16 09 42 10 06 

142 58.4 12.6 N 8 56.3 10.1 56.6 
157 30.0 12.6 8 45.6 10.1 56.S 
172 01.6 12.6 8 34.9 10.7 56.5 
186 33.2 12.8 8 24.2 10.8 56.5 
201 05.0 12.8 8 13.4 10.8 56.4 
215 36.8 12.8 8 02.6 10.8 56.4 

S 50 06 15 06 54 07 29 08 56 09 21 09 44 10 05 
52 06 18 06 58 07 35 09 01 09 24 09 45 10 04 
S4 06 21 07 04 07 42 09 05 09 27 09 46 10 04 
56 06 24 07 09 07 51 09 11 09 30 09 47 10 03 
58 06 28 07 15 08 00 09 17 09 34 09 49 10 02 

S 60 06 32 07 23 08 10 09 23 09 38 09 so 10 01 
230 08.6 12.9 N 7 51.8 10.8 56.4 l---+---•--T-wl...1.lig_h_t_-+--...1.--M-oon-'-,-•-t_..._ __ _ 
244 40.5 13.0 7 41.0 10.9 56.4 Lot. Sunset 
259 12.5 13.0 7 30.1 10.9 56.3 1----1----+--C.;..i_v_il __ N_o_ut_. ____ 2 ___ 3 ____ 4__,,...._5_ 
273 44.5 13.l 7 19.2 10.9 56.3 
288 16.6 13.2 7 08.3 10.9 56.3 • h m h m 

302 48.8 13.2 6 57 .4 11.0 56.2 N 72 □ □ 

317 21.0 13.:, N 6 46.4 10.9 56.2 N 70 22 24 //// 
331 53.3 13.3 6 35.5 11.0 56.2 68 21 44 /Ill 
346 25.6 13.4 6 24.5 11.0 56.2 66 21 17 23 10 

0 58.0 13.4 6 13.5 11.0 56.l 64 20 56 22 18 
15 30.4 13.5 6 02.5 11.l 56.l 62 20 39 21 47 
30 02.9 13.5 5 51.4 11.0 56.l 60 20 26 21 24 
44 35.4 13.6 N 5 40.4 11.l 56.0 N 58 20 14 21 06 
59 08.0 13.7 5 29.3 11.l 56.0 56 20 04 20 51 
73 40.7 13.7 5 18.2 11.0 56.0 S4 19 55 20 38 
88 13.4 13.7 5 07.2 11.1 56.0 52 19 47 20 27 

102 46.1 13.8 4 56.l 11.l 55.9 50 19 40 20 18 
117 18.9 13.8 4 45.0 11.2 55.9 45 19 24 19 58 
131 51.7 13.9 N 4 33.8 11.l 55.9 N 40 19 12 19 42 
146 24.6 13.9 4 22.7 11.l 55.8 35 19 01 19 29 
160 57.5 14.0 4 11.6 11.2 55.8 30 18 52 19 18 
175 30.5 14.0 4 00.4 11.l 55.8 20 18 36 18 59 
190 03.5 14.l 3 49.3 11.2 55.8 N 10 18 22 18 44 
204 36.6 14.l 3 38.1 11.l 55.7 0 18 10 18 31 
219 09.7 14.2 N 3 27.0 11.2 55.7 S 10 17 57 18 19 
233 42.9 14.l 3 15.8 11.l 55.7 20 17 44 18 07 
248 16.0 14.3 3 04.7 11.2 55.7 30 17 28 17 54 
262 49.3 14.2 2 53.5 11.2 55.6 3S 17 20 11 46 
277 22.S 14.3 2 42.3 11.1 55.6 40 17 10 17 39 
291 55.8 14.4 2 31.2 11.2 55.6 45 16 58 17 30 
306 29.2 14.4 N 2 20.0 11.2 55.S S 50 16 44 17 19 
321 02.6 14.4 2 08.8 11.l 55.S 52 16 38 17 15 
335 36.0 14.4 l 57.7 11.2 55.S S4 16 30 17 09 
350 09.4 14.5 1 46.S 11.1 55.S 56 16 22 17 04 

4 42.9 14.5 1 35.4 11.2 55.4 58 16 13 16 57 
19 16.4 14.6 l 24.2 11.1 55.4 S 60 16 03 16 51 

h m 

CJ 

Ill/ 
Ill/ 
Ill/ 
Ill/ 
Ill/ 

23 16 
22 29 
22 00 
21 39 
21 22 
21 07 
20 40 
20 19 
20 02 
19 49 
19 27 
19 10 
18 56 
18 44 
18 33 
18 22 
18 17 
18 11 
18 05 
17 58 
17 55 
17 52 
17 49 
17 45 
17 42 

h m 

22 23 

22 10 
21 58 
21 49 
21 41 
21 35 
21 29 
21 24 
21 19 
21 15 
21 11 
21 08 
21 00 
20 54 
20 48 
20 44 
20 35 
20 28 
20 21 
20 14 
20 06 
19 57 
19 52 
19 46 
19 40 
19 32 
19 28 
19 24 
19 19 
19 14 
19 08 

h "' 
22 09 
22 02 
21 57 
21 53 
21 49 
21 45 
21 42 
21 40 
21 37 
21 35 
21 33 
21 31 
21 28 
21 24 
21 21 
21 19 
21 14 
21 11 
21 07 
21 03 
20 59 
20 55 
20 52 
20 49 
20 45 
20 41 
20 39 
20 37 
20 35 
20 32 
20 29 

h m 

21 56 
21 56 
21 55 
21 55 
21 55 
21 54 
21 54 

21 54 
21 54 
21 54 
21 53 
21 53 
21 53 
21 53 
21 52 
21 52 
21 52 
21 51 
21 51 
21 51 
21 so 
21 so 
21 49 
21 49 
21 49 
21 48 
21 48 
21 48 
21 48 
21 47 
21 47 

h m 
21 44 
21 49 
21 53 
21 57 
22 00 
22 03 
22 OS 
22 08 
22 10 
22 11 
22 13 
22 14 
22 17 
22 20 
22 22 
22 24 
22 28 
22 31 
22 34 
22 37 
22 40 
22 44 
22 46 
22 48 
22 51 
22 54 
22 55 
22 57 
22 59 
23 01 
23 03 

33 50.0 14.6 N 1 13.l 11.2 55.4 t--+----S-U_N_.._ __ +-__ ..._ __ M .... 00.._N __ .,_ __ 

48 23.6 14.6 l 01.9 11.1 55.4 Eqn. of Time 
62 s1.2 14.6 o 50,8 11.2 s5.4 0av 

00
• 

12
• 

77 30.8 14.7 0 39.6 11.l 55.3 
92 04.S 14.7 0 28.S 11.1 55.3 

106 38.2 14.7 0 17 .4 11.l 55.3 

S.D. 15.5 15.3 15.1 

ffl I 

2 06 13 
3 06 09 
4 06 04 

.. . 
06 11 
06 07 
06 01 

Mer. 
Pou. 

h • 
12 06 
12 06 
12 06 

Mer. PcuL 
Upper t.o-r Agt 

h • 
14 09 
14 56 
15 41 

h ,. • 

01 45 02 
02 33 03 
03 19 04 

Phase 

t) 



154 AUGUST 5, 6, 7 (WED., THURS., FRI.) 

ARll:S Vl:NUS - 3.4 MARS +1.8 JUPITER -1.4 SATURN +1.2 STARS 
r,M,I, 

G.H,A G,H.A, Dec G,H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.HA Dec. ,, h . 0 . ' . ' . ' . ' . ' . ' . ' . . ' 5~ 313 27.4 147 55.5 N 7 35.l 210 34.7 N23 35.0 126 46.9 S l 35. 7 127 07.7 S O 14.6 Acomar 315 36.8 540 22,5 
328 29.8 162 55.2 33.9 225 35.4 34.8 141 49.0 35.8 142 10.0 14.7 Achernar 335 44.6 S57 19.6 

02 343 32.3 177 54.9 32.7 240 36.l 34.7 156 51.l 36.0 157 12.2 14.8 Acrux 173 37.0 562 59,9 
03 358 34.8 192 54.6 .. 31.5 255 36.7 .. 34.6 171 53.2 .. 36.2 172 14.5 .. 14.9 Adhara 255 32.0 S28 56 7 
04 13 37.2 207 54.3 30.2 270 37.4 34.5 186 55.3 36.3 187 16.8 15.0 Aldebaran 291 17.4 Nl6 21!. J 
OS 28 39.7 222 54.0 29.0 285 38.l 34.3 201 57.4 36.5 202 19.0 15.l 
06 43 42.2 237 53.7 N 7 27.8 300 38.7 N23 34.2 216 59.4 S l 36.7 217 21.3 S O 15.2 Alioth 166 42.2 N56 04.0 

w 07 58 44.6 252 53.4 26.6 315 39.4 34.l 232 01.5 36.9 232 23.6 15.3 Alkaid 153 18.l N49 24.7 
E 08 73 47.l 267 53.l 25.3 330 40.l 34.0 247 03.6 37.0 247 25.8 15.4 Al No'ir 28 13.7 547 02.9 

09 88 49.6 282 52.8 .. 24.1 345 40.7 .. 33.9 262 05.7 .. 37.2 262 28.l .. 15.5 Alnilam 276 11.3 S l 12,8 
D 10 103 52.0 297 52.5 22.9 0 41.4 33.7 277 07.8 37.4 277 30.3 15.5 Alphard 218 20.3 S 8 34.6 N 11 118 54.5 312 52.2 21.7 15 42.1 33.6 292 09.9 37.5 292 32.6 15.6 
E 

12 133 57.0 327 51.9 N 7 s 20.4 30 42.7 N23 33.5 307 12.0 S 1 37.7 307 34.9 S O 15.7 Alphecca 126 31.5 N26 46.9 
D 13 148 59.4 342 51.6 19.2 45 43.4 33.4 322 14.l 37.9 322 37.l 15.8 Alpheratz 358 08.4 N28 59.2 

A 
14 164 01.9 357 51.3 18.0 60 44.l 33.2 337 16.2 38.0 337 39.4 15.9 Altair 62 31.6 N 8 49.3 

y 15 179 04.3 12 51.0 .. 16.7 75 44.7 .. 33.l 352 18.2 .. 38.2 352 41.7 .. 16.0 Ankao 353 39.4 542 24.2 
16 194 06.8 27 50.7 15.5 90 45.4 33.0 7 20.3 38.4 7 43.9 16.1 Antares 112 55.9 S26 23.5 
17 209 09.3 42 50.4 14.3 105 46.1 32.9 22 22.4 38.5 22 46.2 16.2 
18 224 11.7 57 50.l N 7 13.1 120 46.7 N23 32.7 37 24.5 S 1 38.7 37 48.4 S O 16.3 Arcturus 146 18.0 Nl9 17.0 
19 239 14.2 72 49.8 11.8 135 47.4 32.6 52 26.6 38.9 52 50.7 16.4 Atria 108 19.3 568 59.9 
20 254 16.7 87 49.5 10.6 150 48.1 32.5 67 28.7 39.0 67 53.0 16.5 Avior 234 28.6 S59 26.9 
21 269 19.l 102 49.2 .. 09.4 165 48.8 .. 32.4 82 30.8 .. 39.2 82 55.2 . . 16.6 Bellatrix 278 58.3 N 6 20.0 
22 284 21.6 117 48.9 08.1 180 49.4 32.2 97 32.9 39.4 97 57.5 16.7 Betelgeuse 271 27.9 N 7 24.3 
23 299 24.l 132 48.6 06.9 195 50.l 32.1 112 34.9 39.6 112 59.7 16.8 

600 314 26.5 147 48.3 N 7 05.7 210 50.8 N23 32.0 127 37.0 S l 39.7 128 02.0 S O 16.9 Canopus 264 07.4 S52 41.0 
01 329 29.0 162 48.0 04.4 225 51.4 31.8 142 39.l 39.9 143 04.3 17.0 Capello 281 10.7 N45 58.6 
02 344 31.5 177 47.7 03.2 240 52.l 31.7 157 41.2 40.l 158 06.5 17.l Deneb 49 47.6 N45 12.9 
03 359 33.9 192 47.4 .. 02.0 255 52.8 .. 31.6 172 43.3 . . 40.2 173 08.8 .. 17.2 Denebola 182 58.7 Nl4 40.7 
04 14 36.4 207 47.2 7 00.7 270 53.4 31.5 187 45.4 40.4 188 11.0 17.3 Oiphdo 349 20.l S18 05.2 
05 29 38.8 222 46.9 6 59.5 285 54.1 31.3 202 47.5 40.6 203 13.3 17.3 
06 44 41.3 237 46.6 N 6 58.3 300 54.8 N23 31.2 217 49.5 S l 40.7 218 15.6 S O 17.4 Dubhe 194 21.9 N61 51.3 
07 59 43.8 252 46.3 57.0 315 55.5 31.l 232 51.6 40.9 233 17.8 17.5 Elnath 278 43.6 N28 35.5 

T 08 74 46.2 267 46.0 55.8 330 56.l 30.9 247 53.7 41.l 248 20.l 17.6 Eltanin 90 57.l N51 29.8 
H 09 89 48.7 282 45.7 .. 54.6 345 56.8 .. 30.8 262 55.8 .. 41.3 263 22.3 .. 17.7 Enif 34 10.7 N 9 47.5 
u 10 104 51.2 297 45.4 53.3 0 57.5 30.7 277 57.9 41.4 278 24.6 17.8 Fomalhaut 15 50.4 S29 43.l 
R 11 119 53.6 312 45.1 52.1 15 58.l 30.5 293 00.0 41.6 293 26.9 17.9 
s 12 134 56.l 327 44.8 N 6 50.9 30 58.8 N23 30.4 308 02.l S l 41.8 308 29.1 S O 18.0 Gacrux 172 28.4 S57 00.7 
D 13 149 58.6 342 44.5 49.6 45 59.5 30.3 323 04.l 41.9 323 31.4 18.1 Gienah 176 17.5 S17 26.3 
A 14 165 01.0 357 44.2 48.4 61 00.2 30.1 338 06.2 42.1 338 33.6 18.2 Hodor 149 22.6 S60 17.2 
y 15 180 03.5 12 43.9 .. 47.1 76 00.8 .. 30.0 353 08.3 .. 42.3 353 35.9 .. 18.3 Hamal 328 28.2 N23 22.4 

16 195 06.0 27 43.6 45.9 91 01.5 29.9 8 10.4 42.4 8 38.2 18.4 Kou• Aust. 84 15.7 S34 23.6 
17 210 08.4 42 43.4 44.7 106 02.2 29.7 23 12.5 42.6 23 40.4 18.5 
18 225 10.9 57 43.l N 6 43.4 121 02.8 N23 29.6 38 14.6 S l 42.8 38 42.7 S O 18.6 Kochab 137 19.0 N74 14.3 
19 240 13.3 72 42.8 42.2 136 03.5 29.5 53 16.6 43.0 53 44.9 18.7 Markab 14 02.3 Nl5 06.3 
20 255 15.8 87 42.5 41.0 151 04.2 29.3 68 18.7 43.1 68 47.2 18.8 Menkar 314 40.5 N 4 01.0 
21 270 18.3 102 42.2 .. 39.7 166 04.9 .. 29.2 83 20.8 .. 43.3 83 49.4 . . 18.9 Menken! 148 36.4 S36 16.8 
22 285 20.7 117 41.9 38.5 181 05.5 29.1 98 22.9 43.5 98 51.7 19.0 Miaplacidus 221 45.7 569 38.5 
23 300 23.2 132 41.6 37.2 196 06.2 28.9 113 25.0 43.6 113 54.0 19.1 

1gf 315 25.7 147 41.3 N 6 36.0 211 06.9 N23 28.8 128 27.l S l 43.8 128 56.2 S O 19.2 Mirfak 309 15.3 N49 47.5 
330 28.l 162 41.0 34.8 226 07.6 28.7 143 29.l 44.0 143 58.5 19.3 Nunki 76 28.l S26 19.2 

02 345 30.6 177 40.8 33.5 241 08.2 28.5 158 31.2 44.1 159 00.7 19.3 Peacock 53 56.8 S56 47.7 
03 0 33.l 192 40.5 .. 32.3 256 08.9 .. 28.4 173 33.3 .. 44.3 174 03.0 . . 19.4 Pollux 243 57.8 N28 04.3 
04 15 35.5 207 40.2 31.0 271 09.6 28.3 188 35.4 44.5 189 05.2 19.5 Procyon 245 25.5 N 5 16.4 
05 30 38.0 222 39.9 29.8 286 10.3 28.1 203 37.5 44.7 204 07.5 19.6 

06 45 40.4 237 39.6 N 6 28.6 301 10.9 N23 28.0 218 39.6 S 1 44.8 219 09.8 S O 19.7 Rasalhague 96 28.8 Nl2 34.6 
07 60 42.9 252 39.3 27.3 316 11.6 27.8 233 41.6 45.0 234 12.0 19.8 Regulus 208 09.7 Nl2 03.6 
08 75 45.4 267 39.0 26.1 331 12.3 27.7 248 43.7 45.2 249 14.3 19.9 Rigel 281 35.6 S 8 13.3 

F 09 90 47.8 282 38.8 .. 24.8 346 13.0 .. 27.6 263 45.8 .. 45.3 264 16.5 .. 20.0 Rigil Kent. 140 25.0 560 45.7 
R 10 105 50.3 297 38.5 23.6 l 13.6 27.4 278 47.9 45.5 279 18.8 20.1 Sabik 102 40.2 S15 42.1 
I 11 120 52.8 312 38.2 22.4 16 14.3 27.3 293 50.0 45.7 294 21.0 20.2 
D 12 135 55.2 327 37.9 N 6 21.l 31 15.0 N23 27 .1 308 52.0 S 1 45.9 309 23.3 S O 20.3 Schedar 350 08.0 N56 25.9 
A 13 150 57.7 342 37.6 19.9 46 15.7 27.0 323 54.1 46.0 324 25.6 20.4 Shaula 96 54.7 S37 05.5 
y 14 166 00.2 357 37.3 18.6 61 16.3 26.9 338 56.2 46.2 339 27.8 20.5 Sirius 258 55.5 S16 41.4 

15 181 02.6 12 37.1 .. 17.4 76 17.0 .. 26.7 353 58.3 .. 46.4 354 30.1 .. 20.6 Spica 158 57.0 S11 03.8 
16 196 05.1 27 36.8 16.l 91 17.7 26.6 9 00.4 46.5 9 32.3 20.7 Suhoil 223 10.8 543 21.4 
17 211 07.6 42 36.5 14.9 106 18.4 26.4 24 02.4 46.7 24 34.6 20.8 
18 226 10.0 57 36.2 N 6 13.7 121 19.0 N23 26.3 39 04.5 S 1 46.9 39 36.8 S O 20.9 Vega 80 55.1 N38 46.2 
19 241 12.5 72 35.9 12.4 136 19.7 26.2 54 06.6 47.l 54 39.1 21.0 Zuben'ubi 137 32.4 S15 57.8 
20 256 14.9 87 35.6 11.2 151 20.4 26.0 69 08.7 47.2 69 41.4 21.l S.HA Mer. Pon. 
21 271 17.4 102 35.4 .. 09.9 166 21.l .. 25.9 84 10.8 .. 47.4 84 43.6 .. 21.2 . ' h '" 
22 286 19.9 117 35.1 08.: 181 21.7 25.7 99 12.9 47.6 99 45.9 21.3 Venu1 193 21.8 14 09 
23 301 22.3 132 34.8 07.4 196 22.4 25.6 114 14.9 47.7 114 48.l 21.4 Mon 256 24.2 9 '>6 

h m Jupiter 173 10.5 15 27 
Mer. Poss. 3 01.7 V -0.3 d 1.2 V 0.7 d 0.1 V 2.1 d 0.2 V 2.3 d 0.1 Saturn 173 35.5 15 26 
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SUN MOON Lot. 
Twilight Moonrise 

Naut. Civil Sunrise 5 6 7 8 
G.M.T.t--G-.H-.A-.--o-.-c.-+--G-.H-.A-.--V---o-.c-. --d--H-_-p_+--.+--h----m-,-----'h --m-+-h-m-+-h---m-,.-h--m-,--h-m-r--h-m-

N 72 Ill/ Ill/ 00 55 10 38 12 21 14 06 16 00 
d h s: 

02 
03 
04 
05 
06 

w 07 
E 08 
D 09 
N 10 

11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

6~ 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
s 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 1: 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

178 30.4 Nl7 03.5 
193 30.4 02.8 
208 30.5 02.2 
223 30.6 · · 01.5 
238 30.6 00.8 
253 30.7 17 00.1 
268 30.7 Nl6 59.5 
283 30.8 58.8 
298 30.9 58.l 
313 30.9 · · 57.4 
328 31.0 56.8 
343 31.0 56.l 
358 31.1 Nl6 55.4 

13 31.2 54.7 
28 31.2 54.1 
43 31.3 · · 53.4 
58 31.4 52.7 
73 31.4 52.0 
88 31.5 Nl6 51.3 

103 31.6 50.6 
118 31.6 50.0 
133 31.7 · · 49.3 
148 31.8 48.6 
163 31.8 47.9 
178 31.9 Nl6 47.2 
193 32.0 46.5 
208 32.0 45.9 
223 32.1 · · 45.2 
238 32.2 44.5 
253 32.2 43.8 
268 32.3 Nl6 43.1 
283 32.4 42.4 
298 32.4 41.7 
313 32.5 • · 41.1 
328 32.6 40.4 
343 32.6 39.7 
358 32.7 Nl6 39.0 

13 32.8 38.3 
28 32.9 37.6 
43 32.9 · · 36.9 
58 33.0 36.2 
73 33.1 35.5 
88 33.l Nl6 34.8 

103 33.2 34.1 
118 33.3 33.5 
133 33.4 • · 32.8 
148 33.4 32.1 
163 33.5 31.4 
178 33.6 Nl6 30.7 
193 33.6 30.0 
208 33.7 29.3 
223 33.8 · · 28.6 
238 33.9 27.9 
253 33.9 27.2 
268 34.0 Nl6 26.5 
283 34.1 25.8 
298 34.2 25.1 
313 34.2 · · 24.4 
328 34.3 23.7 
343 34.4 23.0 
358 34.5 Nl6 22.3 

13 34.5 21.6 
28 34.6 20.9 
43 34.7 · · 20.2 
58 34.8 19.5 
73 34.9 18.8 
88 34.9 Nl6 18.1 

103 35.0 17.4 
118 35.1 16.7 
133 35.2 · · 16.0 
148 35.2 15.3 
163 35.3 14.6 

s.o. 15.8 d 0.1 

121 11.9 14.8 N O 06.3 11.l 55.3 
135 45.7 14.8 S O 04.8 11.l 55.2 
150 19.5 14.8 0 15.9 11.l 55.2 
164 53.3 14.8 0 27 .o 11.0 55.2 
179 27.l 14.9 0 38.0 11.l 55.2 
194 01.0 14.8 0 49.l 11.0 55.1 
208 34.8 14.9 S 1 00.1 11.0 55.1 
223 08.7 14.9 1 11.1 11.0 55.1 
237 42.6 15.0 l 22.1 11.0 55.1 
252 16.6 14.9 l 33.l 11.0 55.1 
266 50.5 15.0 1 44.1 11.0 55.0 
281 24.5 15.0 l 55.1 10.9 55.0 

N 70 Ill/ /Ill 02 03 10 35 12 11 13 47 15 28 
68 1/// Ill/ 02 39 10 33 12 03 13 33 15 05 
66 1/// 01 22 03 04 10 31 11 56 13 21 14 47 
64 /Ill 02 06 03 23 10 29 11 51 13 12 14 32 
62 II// 02 34 03 39 10 28 11 46 13 03 14 20 
60 01 14 02 55 03 52 10 27 11 42 12 56 14 10 

N 58 01 53 03 12 04 03 10 26 11 38 12 50 14 01 
56 02 19 03 26 04 13 10 25 11 35 12 45 13 53 
54 02 39 03 38 04 22 10 24 11 32 12 40 13 46 
52 02 56 03 49 04 29 10 23 11 30 12 35 13 40 
50 03 09 03 58 04 36 10 23 11 27 12 31 13 34 
45 03 36 04 18 04 51 10 21 11 22 12 23 13 22 

295 58.5 15.0 S 2 06.0 10.9 55.0 
310 32.5 15.0 2 16.9 11.0 55.0 
325 06.5 15.l 2 27 .9 10.9 55.0 
339 40.6 15.0 2 38.8 10.8 54.9 
354 14.6 15.l 2 49.6 10.9 54.9 

N 40 03 56 04 33 05 03 10 20 11 18 12 15 13 13 
35 04 12 04 45 05 13 10 19 11 14 12 09 13 04 
30 04 25 04 56 05 22 10 18 11 11 12 04 12 57 
20 04 46 05 14 05 37 10 16 11 05 11 55 12 44 

8 48.7 15.0 3 00.5 10.8 54.9 
N 10 05 02 05 28 05 50 10 15 11 01 11 46 12 33 

0 05 16 05 41 06 02 10 13 10 56 11 39 12 22 
23 22.7 15.l S 3 11.3 10.8 54.9 
37 56.8 15.l 3 22.1 10.8 54.9 
52 30.9 15.l 3 32.9 10.8 54.8 
67 05.0 15.2 3 43.7 10.7 54.8 
81 39.2 15.l 3 54.4 10.7 54.8 
96 13.3 15.l 4 05.1 10.7 54.8 

S 10 05 27 05 53 06 14 10 12 10 52 11 31 12 12 
20 05 38 06 04 06 27 10 11 10 47 11 23 12 01 
30 05 48 06 17 06 42 10 09 10 41 11 14 11 49 
35 05 53 06 24 06 50 10 08 10 38 11 09 11 42 
40 05 59 06 31 07 00 10 07 10 35 11 03 11 33 
45 06 04 06 39 07 11 10 06 10 31 10 56 11 24 

110 47.4 15.l S 4 15.8 10.7 54.8 
125 21.5 15.2 4 26.5 10.7 54.8 
139 55.7 15.l 4 37 .2 10.6 54. 7 
154 29.8 15.2 4 47.8 10.6 54.7 
169 04.0 15.l 4 58.4 10.5 54.7 
183 38.l 15.2 5 08. 9 10.6 54. 7 

S 50 06 10 06 49 07 24 10 05 10 26 10 48 11 13 
52 06 13 06 54 07 30 10 04 10 24 10 45 11 07 
54 06 16 06 58 07 37 10 04 10 22 10 40 11 02 
56 06 19 07 04 07 45 10 03 10 19 10 36 10 55 
58 06 22 07 10 07 53 10 02 10 16 10 31 10 48 

S 60 06 26 07 16 08 03 10 01 10 13 10 25 10 40 
198 12.3 15.l S 5 19.5 10.5 54.7 ------+---T-w_i .. lig_h_t _______ M_oo.-ns_e_t ____ _ 

212 46.4 15.2 5 30.0 10.5 54.7 lat. Sunset 
227 20.6 15.2 5 40.5 10.4 54.61----+---+-C.;;.i..;.v_il--.-_N_a;..ut;...➔-...;5;.._..,..._6_-,-__ 7_r-_8_ 
241 54.8 15.l 5 50.9 10.5 54.6 
256 28.9 15.2 6 01.4 10.4 54.6 • h m h ,. 

271 03.1 15.l 6 11.8 10.3 54.6 N 72 23 02 1/// 

285 37.2 15.2 S 6 22.1 10.4 54.6 N 70 22 03 Ill/ 
300 11.4 15.l 6 32.5 10.3 54.6 68 21 29 //// 
314 45.5 15.2 6 42.8 10.2 54.6 66 21 05 22 42 
329 19.7 15.l 6 53.0 10.3 54.5 64 20 46 22 02 
343 53.8 15.l 7 03.3 10.2 54.5 62 20 31 21 35 
358 27.9 15.l 7 13.5 10.l 54.5 60 20 18 21 14 

13 02.0 15.2 S 7 23.6 10.2 54.5 N 58 20 07 20 58 
27 36.2 15.l 7 33.8 10.l 54.5 56 19 57 20 44 
42 10.3 15.l 7 43.9 10.0 54.5 54 19 49 20 32 
56 44.4 15.0 7 53.9 10.0 54.5 52 19 41 20 21 
71 18.4 15.l 8 03.9 10.0 54.5 50 19 35 20 12 
85 52.5 15.l 8 13.9 10.0 54.4 45 19 20 19 53 

100 26.6 15.o S 8 23.9 9.9 54.4 N 40 19 08 19 38 
115 00.6 15.l 8 33.8 9.9 54.4 35 18 58 19 26 
129 34.7 15.0 8 43.7 9.8 54.4 30 18 49 19 15 
144 08.7 15.0 8 53.5 9.8 54.4 20 18 34 18 58 
158 42.7 15.o 9 03.3 9.8 54.4 N 10 18 21 18 43 
173 16.7 15.0 9 13.1 9.7 54.4 0 18 09 18 31 
187 50.7 14.9 S 9 22.8 9.6 54.4 S 10 17 57 18 19 
202 24.6 15.0 9 32.4 9.7 54.4 20 17 45 18 08 
216 58.6 14.9 9 42.1 9.6 54.4 30 17 30 17 55 
231 32.5 14.9 9 51.7 9.5 54.4 35 17 22 17 49 
246 06.4 14.9 10 01.2 9.5 54.3 40 17 13 17 41 
260 40.3 14.8 10 10.7 9.5 54.3 45 17 02 17 33 
275 14.1 14.9 S10 20.2 9.4 54.3 S 50 16 48 17 23 
289 48.0 14.8 10 29.6 9.4 54.3 52 16 42 17 19 
304 21.8 14.8 10 39.0 9.3 54.3 54 16 35 17 14 
318 55.6 14.8 10 48.3 9.3 54.3 56 16 28 17 09 
333 29.4 14.7 10 57.6 9.2 54.3 58 16 19 17 03 
348 03.1 14.8 11 06.8 9.2 54.3 S 60 16 09 16 56 

h m 
/Ill 

Ill/ 
Ill/ 
Ill/ 
Ill/ 
Ill/ 

22 51 
22 14 
21 49 
21 30 
21 14 
21 01 
20 34 

20 15 
19 59 
19 46 
19 25 
19 09 
18 56 
18 44 
18 34 
18 24 
18 19 
18 13 
18 08 
18 02 
17 59 
17 56 
17 54 
17 50 
17 47 

h m 

21 44 

21 49 
21 53 
21 57 
22 00 
22 03 
22 05 
22 08 
22 10 
22 11 
22 13 
22 14 
22 17 
22 20 
22 22 
22 24 
22 28 
22 31 
22 34 
22 37 
22 40 
22 44 
22 46 
22 48 
22 51 
22 54 
22 55 
22 57 
22 59 
23 01 
23 03 

h m 

21 30 
21 42 
21 52 
22 00 
22 06 
22 12 
22 17 
22 22 
22 26 
22 30 
22 33 
22 36 
22 42 
22 48 
22 53 
22 57 
23 04 
23 11 
23 17 
23 23 
23 29 
23 37 
23 41 
23 46 
23 51 
23 58 
24 01 
24 05 
24 08 
24 13 
24 18 

h m 
21 14 
21 34 
21 50 
22 03 
22 14 
22 23 
22 31 
22 38 
22 44 
22 49 
22 54 
22 59 
23 09 
23 17 
23 24 
23 30 
23 41 
23 51 
24 00 
24 09 
24 18 
24 29 
24 36 
24 43 
24 51 
25 02 
00 01 
00 05 
00 08 
00 13 
00 18 

h m 
20 52 
21 25 
21 49 
22 08 
22 23 
22 36 
22 47 
22 56 
23 05 
23 12 
23 19 
23 25 
23 38 
23 49 
23 58 
24 06 
24 20 
24 32 
00 00 
00 09 
00 18 
00 29 
00 36 
00 43 
00 51 
01 02 
01 06 
01 12 
01 17 
01 24 
01 31 

2 36.9 14.7 S11 16.0 9.1 54.3 t---+---....,_S_U_N_.._ __ +-__ .._ __ M___,00..._N __ .._ __ 

;r ~:~ !::! g ~g ::! ::: Day Eqn. of Time Mer. Mer. Po11. Ag, 
46 17.9 14.6 11 43.2 9.0 54.3 00" 12" Poss. Upper Lower 
60 51.5 14.6 11 52.2 9.0 54.3 
75 25.1 14.6 12 01.2 8.8 54.3 

s.o. 15.0 14.9 14.8 

5 05 59 
6 05 53 
7 05 46 

.. . 
05 56 
05 49 
05 42 

h '" 
12 06 
12 06 
12 06 

h m 

16 24 
17 06 
17 49 

h ffl d 

04 02 05 
04 45 06 
05 28 07 

Phase 

() 
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ARIES VENUS -3.4 MARS +1.8 JUPITER -1.3 SATURN +1.2 STARS 
G.M.T. 

G.HA. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d I, . , . , . , . , . , . , . , . , . , . , . , 

900 3 l6 24.8 147 34.5 N 6 06.2 211 23.l N23 25.4 129 17.0 S l 47.9 129 50.4 S O 21.5 Acamar 315 36.8 540 22.5 
01 .Bl 27.3 162 34.2 04.9 226 23.8 25.3 144 19.1 48.1 144 52.6 21.6 Achernar 335 44.6 S57 19.6 
02 346 29.7 177 34.0 03.7 241 24.5 25.2 159 21.2 48.3 159 54.9 21.7 Acrux 173 37.0 562 59.9 
03 l 32.2 192 33.7 .. 02.4 256 25.1 .. 25.0 174 23.2 .. 48.4 174 57.1 .. 21.8 Adhara 255 31.9 S28 56.7 
04 16 34.7 207 33.4 6 01.2 271 25.8 24.9 189 25.3 48.6 189 59.4 21.9 Aldebaran 291 17.4 Nl6 28.3 
05 31 31.l 222 33.l 5 59.9 286 26.5 24.7 204 27.4 48.8 205 01.7 22.0 
06 46 39.6 237 32.8 N 5 58.7 301 27.2 N23 24.6 219 29.5 S l 49.0 220 03.9 S O 22.0 Alioth 166 42.3 N56 04.0 
07 61 42.l 252 32.6 57.5 316 27.8 24.4 234 31.6 49.1 235 06.2 22.l Alkaid 153 18.2 N49 24.7 

s 08 76 44.5 267 32.3 56.2 331 28.5 24.3 249 33.6 49.3 250 08.4 22.2 Al No'ir 28 13.7 547 02.9 
A 09 91 47.0 282 32.0 .. 55.0 346 29.2 . . 24.1 264 35.7 .. 49.5 265 10.7 .. 22.3 Alnilam 276 11.2 S 1 12.7 
T 10 106 49.4 297 31.7 53.7 1 29.9 24.0 279 37.8 49.6 280 12.9 22.4 Alphard 218 20.3 S 8 34.6 
u 11 121 51.9 312 31.5 52.5 16 30.6 23.8 294 39.9 49.8 295 15.2 22.5 
R 12 136 54.4 327 31.2 N 5 51.2 31 31.2 N23 23.7 309 42.0 S 1 50.0 310 17.4 S O 22.6 Alphecca 126 31.5 N26 46.9 
0 13 151 56.8 342 30.9 50.0 46 31.9 23.5 324 44.0 50.2 325 19.7 22.7 Alphero11 J58 08.4 N28 59.2 
A 14 166 59.3 357 30.6 48.7 61 32.6 23.4 339 46.l 50.3 340 21.9 22.8 Altair 62 31.6 N 8 49.3 
y 15 182 01.8 12 30.3 .. 47.5 76 33.3 .. 23.2 354 48.2 .. 50.5 355 24.2 .. 22.9 Ankoo 353 39.) S42 74.2 

16 197 04.2 27 30.1 46.2 91 34.0 23.l 9 50.3 50.7 10 26.5 23.0 Antares 112 56.0 S26 23.5 
17 212 06.7 42 29.8 45.0 106 34.6 22.9 24 52.3 50.9 25 28.7 23.l 
18 227 09.2 57 29.5 N 5 43.7 121 35.3 N23 22.8 39 54.4 S l 51.0 40 31.0 S O 23.2 Arcturu, 146 18.0 Nl9 17.0 
19 242 11.6 72 29.2 42.5 136 36.0 22.7 54 56.5 51.2 55 33.2 23.3 Atria 108 19.4 568 59.9 
20 257 14.l 87 29.0 41.2 151 36.7 22.5 69 58.6 51.4 70 35.5 23.4 Avior 234 28.6 S59 26.9 
21 272 16.5 102 28.7 .. 40.0 166 37.4 .. 22.4 85 00.6 .. 51.5 85 37.7 . . 23.5 Bellatrix 278 58.3 N 6 20.0 
22 287 19.0 117 28.4 38.7 181 38.0 22.2 100 02.7 51.7 100 40.0 23.6 Betelgeuse 271 27.8 N 7 24.3 
23 302 21.5 132 28.l 37.4 196 38.7 22.0 115 04.8 51.9 115 42.2 23.7 9: 317 23.9 147 27.9 N 5 36.2 211 39.4 N23 21.9 130 06.9 S 1 52.1 130 44.5 S O 23.8 Canopus 264 07.3 S52 41.0 

332 26.4 162 27.6 34.9 226 40.l 21.7 145 09.0 52.2 145 46.7 23.9 Capello 281 10.6 N45 58.6 
02 347 28.9 177 27.3 33.7 241 40.8 21.6 160 11.0 52.4 160 49.0 24.0 Deneb 49 47.6 N45 12.9 
03 2 31.3 192 27.1 .. 32.4 256 41.5 .. 21.4 175 13.1 .. 52.6 175 51.2 .. 24.1 Denebola 182 58.7 Nl4 40.7 
04 17 33.8 207 26.8 31.2 271 42.1 21.3 190 15.2 52.8 190 53.5 24.2 Oiphdo 349 20.l S18 05.2 
05 32 36.3 222 26.5 29.9 286 42.8 21.l 205 17.3 52.9 205 55.7 24.3 

06 47 38.7 237 26.2 N 5 28.7 301 43.5 N23 21.0 220 19.3 S l 53.l 220 58.0 S O 24.4 Dubhe 194 22.0 N61 51.3 
07 62 41.2 252 26.0 27.4 316 44.2 20.8 235 21.4 53.3 236 00.2 24.5 Elnath 278 43.6 N28 35.5 
OB 77 43.7 267 25.7 26.2 331 44.9 20.7 250 23.5 53.5 251 02.5 24.6 Eltanin 90 57.l N51 29.8 

s 09 92 46.1 282 25.4 .. 24.9 346 45.5 .. 20.5 265 25.6 .. 53.6 266 04.8 . . 24.7 Enif 34 10.6 N 9 47.5 
u 10 107 48.6 297 25.2 23.7 l 46.2 20.4 280 27.6 53.8 281 07.0 24.8 Fomalhaut 15 50.4 S29 43.1 
N 11 122 51.0 312 24.9 22.4 16 46.9 20.2 295 29.7 54.0 296 09.3 24.9 
0 12 137 53.5 327 24.6 N 5 21.2 31 47.6 N23 20.1 310 31.8 S l 54.2 311 11.5 S O 25.0 Gacrux 172 28.4 S57 00.7 
A 13 152 56.0 342 24.3 19.9 46 48.3 19.9 325 33.9 54.3 326 13.8 25.1 Gienah 176 17.6 S17 26.3 
y 14 167 58.4 357 24.l 18.6 61 49.0 19.7 340 35.9 54.5 341 16.0 25.2 Hodor 149 22.6 560 17.2 

15 183 00.9 12 23.8 .. 17.4 76 49.7 .. 19.6 355 38.0 .. 54.7 356 18.3 .. 25.3 Hamal 328 28.1 N23 22.4 
16 198 03.4 27 23.5 16.1 91 50.3 19.4 10 40.l 54.8 11 20.5 25.4 Kaua Auat. 84 15.7 S34 23.6 
17 213 05.8 42 23.3 14.9 106 51.0 19.3 25 42.2 55.0 26 22.8 25.5 

18 228 08.3 57 23.0 N 5 13.6 121 51.7 N23 19.1 40 44.2 S 1 55.2 41 25.0 S O 25.6 Kochab 137 19.1 N74 14.3 
19 243 10.8 72 22.7 12.4 136 52.4 19.0 55 46.3 55.4 56 27.3 25.7 Markab 14 02.3 Nl5 06.3 
20 258 13.2 87 22.5 11.l 151 53.1 18.8 70 48.4 55.5 71 29.5 25.8 Menkar 314 40.5 N 4 01.1 
21 273 15.7 102 22.2 .. 09.8 166 53.8 .. 18.6 85 50.4 .. 55.7 86 31.8 .. 25.9 Menkent 148 36.4 S36 16.8 
22 288 18.2 117 21.9 08.6 181 54.4 18.5 100 52.5 55.9 101 34.0 26.0 Miaplacidus 221 45.7 569 38.4 
23 303 20.6 132 21.7 07.3 196 55.1 18.3 115 54.6 56.l 116 36.3 26.l 

10~ 318 23.1 147 21.4 N 5 06.l 211 55.8 N23 18.2 130 56.7 S 1 56.2 131 38.5 S O 26.l Mirfak 309 15.3 N49 47.5 
333 25.5 162 21.l 04.8 226 56.5 18.0 145 58.7 56.4 146 40.8 26.2 Nunki 76 28.l S26 19.2 

02 348 28.0 177 20.9 03.6 241 57.2 17.9 161 00.8 56.6 161 43.0 26.3 Peacock 53 56.8 S56 47.7 
03 3 30.5 192 20.6 .. 02.3 256 57.9 .. 17.7 176 02.9 .. 56.8 176 45.3 . . 26.4 Pollux 243 57.8 N28 04.3 
04 18 32.9 207 20.3 5 01.0 271 58.6 17.5 191 05.0 56.9 191 47.5 26.5 Procyon 245 25.4 N 5 16.4 
05 33 35.4 222 20.1 4 59.8 286 59.2 17.4 206 07.0 57.1 206 49.8 26.6 

06 48 37.9 237 19.8 N 4 58.5 301 59.9 N23 17.2 221 09.l S l 57.3 221 52.0 S O 26.7 Raaalhague 96 28.8 Nl2 34.6 
07 63 40.3 252 19.5 57.3 317 00.6 17.1 236 11.2 57.5 236 54.3 26.8 Regulua 208 09.7 Nl2 03.6 
OB 78 42.8 267 19.3 56.0 332 01.3 16.9 251 13.2 57.6 251 56.5 26.9 Rigel 281 35.6 S 8 13.3 

M 09 93 45.3 282 19.0 .. 54.7 347 02.0 .. 16.7 266 15.3 .. 57.8 266 58.8 .. 27.0 Rigil Kent. 140 25.1 560 45.7 
o 10 108 47.7 297 18.7 53.5 2 02.7 16.6 281 17.4 58.0 282 01.0 27.1 Sabik 102 40.2 S15 42.l 
N 11 123 50.2 312 18.5 52.2 17 03.4 16.4 296 19.5 58.2 297 03.3 27.2 

0 12 118 52.6 327 18.2 N 4 51.0 32 04.1 N23 16.2 311 21.5 S 1 58.3 312 05.5 S O 27.3 Schedar 350 08.0 N56 25.9 
A 13 153 55. l 342 18.0 49.7 47 04.7 16.1 326 23.6 58.5 327 07.8 27.4 Shaula 96 54.7 S37 05.5 
y 14 lb8 57.6 357 17.7 48.4 62 05.4 15.9 341 25.7 58.7 342 10.0 27.5 Siriua 258 55.4 S16 41.4 

15 184 00.0 12 17.4 .. 47.2 77 06.l . . 15.8 356 27.7 . . 58.9 357 12.3 .. 27.6 Spica 158 57.0 SU 03.8 
16 199 02.5 27 17.2 45.9 92 06.8 15.6 11 29.8 59.0 12 14.5 27.7 Suhoil 223 10.8 543 21.4 
17 214 05.0 42 16.9 44.6 107 07.5 15.4 26 31.9 59.2 27 16.8 27.8 

18 229 07.4 57 16.6 N 4 43.4 122 08.2 N23 15.3 41 34.0 S 1 59.4 42 19.0 S O 27.9 Vega 80 55.1 N38 46.2 
19 244 09.9 72 16.4 42.1 137 08.9 15.1 56 36.0 59.6 57 21.3 28.0 Zuben'ubi 137 32.4 S15 57.8 
20 259 12.4 87 16.1 40.9 152 09.6 14.9 71 38.1 59.7 72 23.5 28.l S.HA Mer. Paaa. 
21 274 14.8 102 15.9 .. 39.6 167 10.2 .. 14.8 86 40.2 1 59.9 87 25.8 .. 28.2 . , h .. 
22 289 17.3 117 15.6 38.3 ~82 10.9 14.b 101 42.2 2 00.1 102 28.0 28.3 Venus 190 03.9 14 10 
23 304 19.8 132 15.3 37.l 197 11.6 14.4 116 44.3 00.3 117 30.3 28.4 Mars 254 15.5 9 53 

h m Jupiter 172 42.9 15 17 
~.Pass. 2 49.9 V -0.3 d 1.3 11 0.7 d 0.2 V 2.1 d 0.2 V 2.3 d 0.1 Saturn 173 20.5 15 15 
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Twilight 
SUN MOON 

Moonrise 
Lat. 

10 11 Naut. Civil Sunrise 8 9 
G.M.T.I--G-_-H-.A-.--0-e-c.-t---G-.H-.A-.--V---O-ec-.--d--H-_-p_-+---.+--h ...... m---h--m-+--h-m--h-m-.--h-m--~h--m-,-_h_m_ 

d h 

8~ 
02 
03 
04 
OS 
06 
07 

s 08 
A 09 
T 10 
u 11 
R 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 9: 
02 
03 
04 
OS 
06 
07 
08 

s 09 
U 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

10: 
02 
03 
04 
OS 
06 
07 
08 

M 09 
o 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

178 35.4 Nl6 13.9 
193 35.5 13.2 
208 35.6 12.4 
223 35.6 · · 11.7 
238 35.7 11.0 
253 35.8 10.3 
268 35.9 Nl6 09.6 
283 36.0 08.9 
298 36.0 08.2 
313 36.l · · 07.5 
328 36.2 06.8 
343 36.3 06.l 

358 36.4 Nl6 05.3 
13 36.5 04.6 
28 36.5 03.9 
43 36.6 · · 03.2 
58 36.7 02.5 
73 36.8 01.8 
88 36. 9 Nl6 01.1 

103 37.0 16 00.4 
118 37.0 15 59.6 
133 37.1 · • 58.9 
148 37.2 58.2 
163 37.3 57.5 
178 37.4 Nl5 56.8 
193 37 .5 56.1 
208 37.6 55.3 
223 37.6 · · 54.6 
238 37.7 53.9 
253 37.8 53.2 
268 37.9 NlS 52.5 
283 38.0 51.7 
298 38.1 51.0 
313 38.2 · · 50.3 
328 38.2 49.6 
343 38.3 48.9 
358 38.4 NlS 48.1 

13 38.5 47.4 
28 38.6 46.7 
43 38.7 · · 46.0 
SB 38.8 45.2 
73 38.9 44.5 
88 39.0 NlS 43.8 

103 39.1 43.1 
118 39.1 42.3 
133 39.2 · · 41.6 
148 39.3 40.9 
163 39.4 40.2 

178 39.5 NlS 39.4 
193 39.6 38.7 
208 39.7 38.0 
223 39.8 · · 37.3 
238 39.9 36.5 
253 40.0 35.8 
268 40.1 Nl5 35.1 
283 40.2 34.3 
298 40.3 33.6 
313 40.3 · · 32.9 
328 40.4 32.1 
343 40.5 31.4 
358 40.6 Nl5 30.7 

13 40.7 29.9 
28 40.8 29.2 
43 40.9 · · 28.5 
58 41.0 27.7 
73 41.1 27.0 
88 41.2 NlS 26.3 

103 41.3 25.5 
118 41.4 24.8 
133 41.5 · · 24.l 
148 41.6 23.3 
163 41.7 22.6 

S.D. 15.B d 0.1 

89 58.7 14.6 S12 10.0 
104 32.3 14.5 12 18.9 
119 05.B 14.4 12 27. 7 
133 39.2 14.~ 12 36.4 
148 12.7 14.4 12 45.l 
162 46.l 14.4 12 53.7 
177 19.5 14.4 S13 02.3 
191 52.9 14.J 13 10.8 
206 26.2 14.3 13 19 .3 
220 59.5 14.2 13 27 .7 
235 32.7 14.3 13 36.0 
250 06.0 14.2 13 44.3 
264 39.2 14.l S13 52.S 
279 12.3 14.l 14 00.7 
293 45.4 14.l 14 08.8 
308 18.S 14.l 14 16.9 
322 51.6 14.0 14 24.9 
337 24.6 13.9 14 32.8 
351 57.S 14.o S14 40.7 

6 30.5 13.9 14 48.5 
21 03.4 13.8 14 56.3 
35 36.2 13.8 15 04.0 
50 09.0 13.8 15 11.6 
64 41.8 13.7 15 19.2 
79 14.S 13.7 S15 26.7 
93 47 .2 13.7 15 34.l 

108 19.9 13.6 15 41.S 
122 52.S 13.6 15 48.8 
137 25.1 13.5 15 56.1 
151 57.6 13.5 16 03.2 
166 30.1 13.4 S16 10.3 
181 02.S 13.4 16 17 .4 
195 34.9 13.3 16 24.4 
210 07.2 13.4 16 31.3 
224 39.6 13.2 16 38.1 
239 11.8 13.2 16 44.8 
253 44.0 13.2 S16 51.S 
268 16.2 13.l 16 58.l 
282 48.3 13.l 17 04.7 
297 20.4 13.l 17 11.2 
311 52.5 12.9 17 17.6 
326 24.4 13.0 17 23.9 
340 56.4 12.9 S17 30.1 
355 28.3 12.8 17 36.3 

10 00.l 12.8 17 42.4 
24 31.9 12.8 17 48.4 
39 03.7 12.7 17 54.3 
53 35.4 12.7 18 00.2 
68 07.1 12.6 S18 06.0 
82 38.7 12.5 18 11.7 
97 10.2 12.6 18 17 .3 

111 41.8 12.4 18 22.9 
126 13.2 12.5 18 28.3 
140 44.7 12.3 18 33.7 
155 16.0 12.4 S18 39.0 
169 47.4 12.2 18 44.2 
184 18.6 12.3 18 49.4 
198 49.9 12.2 18 54.4 
213 21.l 12.l 18 59.4 
227 52.2 12.1 19 04.3 
242 23.3 12.0 S19 09.1 
256 54.3 12.0 19 13.8 
271 25.3 12.0 19 18.4 
285 56.3 11.9 19 22.9 
300 27.2 11.8 19 27.4 
314 58.0 11.8 19 31.7 
329 28.8 11.8 S19 36.0 
343 59.6 11.7 19 40.2 
358 30.3 11.6 19 44.3 

13 00.9 11.6 19 48.3 
27 31.5 11.6 19 52.2 
42 02.l 11.5 19 S6.0 

S.D. 14.8 14.8 

N 72 1111 1111 01 33 16 00 18 30 a ar 
8.9 54.3 
8.8 54.3 
8.7 54.3 
8.7 54.3 
8.6 54.3 
8.6 54.3 
8.5 54.2 
8.5 54.2 
8.4 54.2 
8.3 54.2 
8.3 54.2 
8.2 54.2 

N 70 /Ill /Ill 02 22 15 28 17 15 19 31 1111 
68 //// 00 23 02 53 15 05 16 38 18 12 19 40 
66 /JI/ 01 45 03 15 14 47 16 12 17 35 18 49 
64 //// 02 20 03 33 14 32 15 52 17 09 18 17 
62 00 21 02 45 03 47 14 20 15 36 16 48 17 54 
60 01 34 03 04 03 59 14 10 15 22 16 32 17 35 

N S8 02 06 03 20 04 10 14 01 15 ll 16 18 17 19 
56 02 29 03 33 04 19 13 53 15 01 16 06 17 06 
54 02 48 03 45 04 27 13 46 14 52 15 55 16 54 
52 03 03 03 54 04 34 13 40 14 44 15 46 16 44 
50 03 15 04 03 04 40 13 34 14 37 15 38 16 35 
45 03 41 04 21 04 54 13 22 14 22 15 20 16 16 

8.2 54.2 
8.1 54.2 
8.1 54.2 
8.0 54.2 
7.9 54.2 
7.9 54.2 
7.8 54.3 
7.8 54.3 
7.7 54.3 
7.6 54.3 
7.6 54.3 
7.5 54.3 

N 40 04 00 04 36 OS 06 13 13 14 09 15 06 16 01 
35 04 15 04 48 05 15 13 04 13 59 14 54 15 47 
30 04 28 04 58 OS 24 12 57 13 50 14 43 15 36 
20 04 48 05 15 05 38 12 44 13 34 14 25 15 16 

N 10 OS 03 05 29 OS SO 12 33 13 20 14 09 14 59 
0 05 16 05 41 06 02 12 22 13 08 13 55 14 44 

S 10 05 26 OS 52 06 13 12 12 12 55 13 40 14 28 
20 05 36 06 03 06 26 12 01 12 41 13 24 14 11 
30 OS 46 06 14 06 39 ll 49 12 26 13 07 13 52 
35 05 51 06 21 06 47 11 42 12 17 12 56 13 40 
40 05 55 06 28 06 56 11 33 12 07 12 44 13 27 
45 06 01 06 35 07 06 11 24 11 55 12 31 13 12 

7.4 54.3 
7.4 54.3 
7.3 54.3 
7.3 54.3 
7.1 54.3 
7.1 54.3 

S 50 06 06 06 45 07 19 11 13 11 41 12 14 12 53 
52 06 08 06 49 07 25 11 07 ll 34 12 06 12 45 
54 06 ll 06 53 07 31 11 02 11 27 11 57 12 35 
56 06 13 06 58 07 38 10 55 11 18 11 47 12 24 
S8 06 16 07 03 07 46 10 48 11 09 11 36 12 ll 

S 60 06 19 07 09 07 55 10 40 10 58 11 23 11 56 
7·1 54.3 1---+---•--T-wi_·.a..rig_h_t_-+----'--M-oo-'-n-,e-t _ _._ __ _ 
7.0 54.3 Lat. Sunset 
6.9 54.3 1---+---+-C.;;;.i_v_il-.-_N_a_ut_. +--8;._,__9_..,..._l_O_.--_l_l_ 
6.8 54.3 
6.7 54.3 • h m h m h m h m 

6.7 54.3 N 72 22 29 //// JIii 20 52 
6.6 54.3 N 70 21 44 1/// Ill/ 21 25 
6.6 54.3 68 21 15 23 24 //// 21 49 
6.5 54.3 66 20 53 22 21 //// 22 08 
6.4 54.4 64 20 36 21 47 /Ill 22 23 
6.3 54.4 62 20 22 21 23 23 29 22 36 
6.2 54.4 60 20 10 21 04 22 32 22 47 
6.2 54.4 N S8 20 00 20 49 22 01 22 S6 
6.1 54.4 56 19 Sl 20 36 21 39 23 05 
6.0 54.4 54 19 43 20 25 21 21 23 12 
5.9 54.4 52 19 36 20 15 21 06 23 19 
5.9 54.4 50 19 29 20 06 20 54 23 25 
5.8 54.4 45 19 16 19 48 20 29 23 38 

5.7 54.4 N 40 19 05 19 34 20 10 23 49 
5.6 54.5 35 18 55 19 22 19 55 23 58 
5.6 54.5 30 18 47 19 12 19 43 24 06 
5.4 54.5 20 18 33 18 56 19 23 24 20 
5.4 54.5 N 10 18 20 18 42 19 08 24 32 
5.3 54.5 0 18 09 18 30 18 55 00 00 

5.2 54.5 S 10 17 58 18 19 18 44 00 09 
5.2 54.5 20 17 46 18 08 18 35 00 18 
5.0 54.5 30 17 32 17 57 18 25 00 29 
5.0 54.5 35 17 24 17 51 18 21 00 36 
4.9 54.6 40 17 1S 17 44 18 16 00 43 
4.8 54.6 45 17 05 17 36 18 ll 00 51 

h '" 
19 56 
21 ll 
21 50 
22 16 
22 37 
22 54 
23 08 
23 20 
23 30 
23 39 
23 48 
23 55 
24 11 
24 24 
24 35 
00 06 
00 20 
00 32 
0044 
00 56 
01 08 
01 22 
01 30 
01 40 
01 Sl 

h "' -20 34 
21 54 
22 32 
22 58 
23 19 
23 36 
23 50 
24 02 
24 13 
24 23 
24 31 
00 ll 
00 24 
00 35 
00 45 
01 02 
01 16 
01 30 
01 44 
01 58 
02 15 
02 25 
02 37 
02 so 

4.7 54.6 S 50 16 53 17 27 18 05 01 02 02 04 03 06 
4.6 54.6 52 16 47 17 23 18 03 01 06 02 ll 03 14 
4.5 54.6 54 16 40 17 19 18 01 01 12 02 18 03 22 
4.5 54.6 56 16 33 17 14 17 58 01 17 02 26 03 32 
4.3 54.6 S8 16 25 17 08 17 56 01 24 02 34 03 43 
4.3 54.7 S 60 16 16 17 03 17 S3 01 31 02 44 03 S5 

h m --22 09 
23 00 
23 32 
23 56 
24 14 
24 30 
00 02 
00 13 
00 23 
00 31 
00 49 

01 04 
01 17 
01 27 
01 46 
02 03 
02 18 
02 33 
02 50 
03 09 
03 20 
03 32 
03 47 
04 05 
04 14 
04 24 
04 35 
04 47 
05 02 

4.2 54_71---1---.._-S_U_N_., __ ➔ __ ...., __ MOO_.__N __ .._ __ 

4
"
1 54

·
7 

Eqn. of Time 4.0 54.7 Day 
,.9 s4.1 oo• 12• 
,.a 54.7 
).7 54.7 

14.9 

.. . 
8 05 39 
9 05 31 

10 05 22 

ffl • 

05 35 
05 26 
05 18 

Mer. 
Posa. 

h ffl 

12 06 
12 05 
12 05 

Mer. Posa. !Av• 
Upper lower 

h m 

18 33 
19 19 
20 06 

h M d 

06 11 08 
06 56 09 
07 42 10 

Phose 

0 
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ARIES VENUS -3.4 MARS +1.8 JUPITER -1.3 SATURN +1.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h . , . , . , . , . . , . , . , 

" ' " . 
11~ 319 22.2 147 15.l N 4 35.8 212 12.3 N23 14.3 131 46.4 S 2 00.4 132 32.5 S O 28.5 Acamor 315 36.7 S40 22.5 

334 24.7 162 14.8 34.5 227 13.0 14.1 146 48.4 00.6 147 34.8 28.6 Achernar 335 44.6 S57 19.6 
02 349 27.l 177 14.6 33.3 242 13.7 13.9 161 50.5 00.8 162 37.0 28.7 Acrux 173 37.0 S62 59.9 
03 4 29.6 192 14.3 .. 32.0 257 14.4 .. 13.8 176 52.6 .. 01.0 177 39.3 .. 28.8 Adhara 255 31.9 S28 56.7 
04 19 32.1 207 14.0 30.8 272 15.l 13.6 191 54.6 01.2 192 41.5 28.9 Aldebaran 291 17.4 Nl6 28.3 
05 34 34.5 222 13.8 29.5 287 15.8 13.4 206 56.7 01.3 207 43.8 29.0 
06 49 37.0 237 13.5 N 4 28.2 302 16.5 N23 13.3 221 58.8 S 2 01.5 222 46.0 S O 29.l Alioth 166 42.3 N56 04.0 
07 64 39.5 252 13.3 27.0 317 17.1 13.1 237 00.9 01.7 237 48.3 29.2 Alkaid 153 18.2 N49 24.7 

T 
08 79 41.9 267 13.0 25.7 332 17.8 12.9 252 02.9 01.9 252 50.5 29.3 Al Na'ir 28 13.7 S47 03.0 
09 94 44.4 282 12.7 .. 24.4 347 18.5 . . 12.8 267 05.0 .. 02.0 267 52.7 .. 29.4 Alnilam 276 11.2 S 1 12.7 u 10 109 46.9 297 12.5 23.2 2 19.2 12.6 282 07.l 02.2 282 55.0 29.5 Alphard 218 20.3 S 8 34.6 [ 11 1?4 49.3 312 12.2 21.9 17 19.9 12.4 297 09.1 02.4 297 57.2 29.6 s 
12 139 51.8 327 12.0 N 4 20.6 32 20.6 N23 12.2 312 11.2 S 2 02.6 312 59.5 S O 29.7 Alphecca 0 126 31.5 N26 46.9 

A 13 154 5•'-3 342 11.7 19.4 47 21.3 12.l 327 13.3 02.7 328 01.7 29.8 Alpheratz 358 08.4 N28 59.2 
y 14 169 56.7 357 11.5 18.l 62 22.0 11.9 342 15.3 02.9 343 04.0 29.9 Altair 62 31.6 N 8 49.3 

15 184 59.2 12 11.2 .. 16.8 77 22.7 .. 11.7 357 17.4 . . 03.l 358 06.2 .. 30.0 Ankaa 353 39.3 S42 24.2 
16 200 01.6 27 10.9 15.6 92 23.4 11.6 12 19.5 03.3 13 08.5 30.1 Antares 112 56.0 S26 23.5 
17 215 04.l 42 10.7 14.3 107 24.l 11.4 27 21.5 03.4 28 10.7 30.2 
18 230 06.6 57 10.4 N 4 13.0 122 24.8 N23 11.2 42 23.6 S 2 03.6 43 13.0 S O 30.3 Arcturus 146 18.0 Nl9 17.0 
19 245 09.0 72 10.2 11.8 137 25.5 11.0 57 25.7 03.8 58 15.2 30.4 Atria 108 19.4 S68 59.9 
20 260 11.5 87 09.9 10.5 152 26.l 10.9 72 27.7 04.0 73 17.5 30.5 Avior 234 28.6 S59 26.9 
21 275 14.0 102 09.7 .. 09.2 167 26.8 .. 10.7 87 29.8 .. 04.2 88 19.7 .. 30.6 Bellatrix 278 58.3 N 6 20.0 
22 290 16.4 117 09.4 08.0 182 27.5 10.5 102 31.9 04.3 103 22.0 30.7 Betelgeuse 271 27.8 N 7 24.3 
23 305 18.9 132 09.2 06.7 197 28.2 10.4 117 33.9 04.5 118 24.2 30.8 

12 00 320 21.4 147 08.9 N 4 05.4 212 28.9 N23 10.2 132 36.0 S 2 04.7 133 26.5 S O 30.9 Canopua 264 07.3 S52 40.9 
01 335 23.8 162 08.6 04.2 227 29.6 10.0 147 38.l 04.9 148 28.7 31.0 Capella 281 10.6 N45 58.6 
02 350 26.3 177 08.4 02.9 242 30.3 09.8 162 40.1 05.0 163 30.9 31.l Deneb 49 47.6 N45 13.0 
03 5 28.7 192 08.l .. 01.6 257 31.0 .. 09.7 177 42.2 .. 05.2 178 33.2 . . 31.2 Denebola 182 58.7 Nl4 40.7 
04 20 31.2 207 07.9 4 00.3 272 31.7 09.5 192 44.3 05.4 193 35.4 31.3 Diphda 349 20.0 S18 05.2 
05 35 33.7 222 07.6 3 59.1 287 32.4 09.3 207 46.3 05.6 208 37.7 31.4 
06 50 36.l 237 07.4 N 3 57.8 302 33.l N23 09.l 222 48.4 S 2 05.7 223 39.9 S O 31.5 Dubhe 194 22.0 N61 51.3 

W 07 65 38.6 252 07.l 56.5 317 33.8 09.0 237 50.5 05.9 238 42.2 31.6 Elnath 278 43.5 N28 35.5 
E 08 80 41.l 267 06.9 55.3 332 34.5 08.8 252 52.5 06.l 253 44.4 31.7 Eltanin 90 57.l N51 29.8 
D 09 95 43.5 282 06.6 .. 54.0 347 35.2 .. 08.6 267 54.6 .. 06.3 268 46.7 .. 31.8 Enif 34 10.6 N 9 47.5 
N 10 110 46.0 297 06.4 52.7 2 35.9 08.4 282 56.7 06.5 283 48.9 31.9 Fomalhaut 15 50.4 S29 43.l 

E 11 125 48.5 312 06.l 51.5 17 36.6 08.2 297 58.7 06.6 298 51.2 32.0 

s 12 140 50.9 327 05.9 N 3 50.2 32 37 .3 N23 08.l 313 00.8 S 2 06.8 313 53.4 S O 32.1 Gacrux 172 28.4 S57 00.7 

D 13 155 53.4 342 05.6 48.9 47 38.0 07.9 328 02.8 07.0 328 55.6 32.2 Gienah 176 17.6 S17 26.3 

A 14 170 55.9 357 05.4 47.6 62 38.6 07.7 343 04.9 07.2 343 57.9 32.3 Hadar 149 22.6 S60 17.2 
15 185 58.3 12 05.l .. 46.4 77 39.3 .. 07.5 358 07.0 .. 07.3 359 00.l . . 32.4 Hamal 328 28.l N23 22.4 y 
16 201 00.8 27 04.9 45.l 92 40.0 07.4 13 09.0 07.5 14 02.4 32.5 Kaus Aust. 84 15.7 S34 23.6 
17 216 03.2 42 04.6 43.8 107 40.7 07.2 28 11.l 07.7 29 04.6 32.6 
18 231 05.7 57 04.4 N 3 42.6 122 41.4 N23 07.0 43 13.2 S 2 07.9 44 06.9 S O 32.7 Kochab 137 19.l N74 14.3 
19 246 08.2 72 04.l 41.3 137 42.l 06.8 58 15.2 08.l 59 09.l 32.8 Markab 14 02.2 Nl5 06.4 
20 261 10.6 87 03.9 40.0 152 42.8 06.6 73 17.3 08.2 74 11.4 32.9 Menkar 314 40.5 N 4 01.l 
21 276 13.1 102 03.6 .. 38.7 167 43.5 .. 06.5 88 19.4 .. 08.4 89 13.6 . . 33.0 Menkent 148 36.4 S36 16.8 
22 291 15.6 117 03.4 37.5 182 44.2 06.3 103 21.4 08.6 104 15.8 33.1 Miaplacidus 221 45.7 S69 38.4 
23 306 18.0 132 03.1 36.2 197 44.9 06.l 118 23.5 08.8 119 18.l 33.2 

13~ 321 20.5 147 02.9 N 3 34.9 212 45.6 N23 05.9 133 25.5 S 2 08.9 134 20.3 S O 33.3 Mirfak 309 15.2 N49 47.5 
336 23.0 162 02.6 33.7 227 46.3 05.7 148 27.6 09.l 149 22.6 33.4 Nunki 76 28.1 S26 19.2 

02 351 25.4 177 02.4 32.4 242 47.0 05.5 163 29.7 09.3 164 24.8 33.5 Peacock 53 56.8 S56 47.7 
03 6 27.9 192 02.l .. 31.1 257 47.7 .. 05.4 178 31.7 .. 09.5 179 27.l .. 33.6 Pollux 243 57.7 N28 04.3 
04 21 30.4 207 01.9 29.8 272 48.4 05.2 193 33.B 09.7 194 29.3 33.7 Procyon 245 25.4 N 5 16.4 
05 36 32.8 222 01.6 28.6 287 49.1 05.0 208 35.9 09.8 209 31.6 33.8 

06 51 35.3 237 01.4 N 3 27.3 302 49.8 N23 04.8 223 37 .9 S 2 10.0 224 33.8 S O 33.9 Raaalhague 96 28.8 Nl2 34.6 
07 66 37.7 252 01.l 26.0 317 50.5 04.6 238 40.0 10.2 239 36.0 34.0 Regulua 208 09.7 Nl2 03.6 

T 08 81 40.2 267 00.9 24.7 332 51.2 04.5 253 42.0 10.4 254 38.3 34.1 Rigel 281 35.6 S 8 13.3 
H 09 96 42.7 282 00.6 .. 23.5 347 51.9 .. 04.3 268 44.l .. 10.6 269 40.5 .. 34.2 Rigil Kent. 140 25.l S60 45.7 
u 10 111 45.1 297 00.4 22.2 2 52.6 04.1 283 46.2 10.7 284 42.8 34.3 Sabik 102 40.2 S15 42.1 
R 11 126 47.6 312 00.l 20.9 17 53.3 03.9 298 48.2 10.9 299 45.0 34.4 
s 12 141 50.1 326 59.9 N 3 19.6 32 54.0 N23 03.7 313 50.3 S 2 11.1 314 47.3 S O 34.5 Schedar 350 07.9 N56 25.9 
D 13 156 52.5 341 59.6 18.4 47 54.7 03.5 328 52.4 11.3 329 49.5 34.6 Shaula 96 54.7 S37 05.5 
A 14 171 55.0 356 59.4 17.l 62 55.4 03.3 343 54.4 11.4 344 51.7 34.7 Sirius 258 55.4 S16 41.3 
y 15 186 57.5 11 59 l .. 15.8 77 56.l .. 03.2 358 56.5 .. 11.6 359 54.0 . . 34.8 Spica 158 57.0 S11 03.8 

1' 101 ~9.9 26 SR q 14.5 92 56.8 03.0 13 58.5 ll.8 14 56.2 34.9 Suhoil 223 10.8 543 21.4 
17 111 01.4 41 '\II I 13 .. l 107 5/.5 02.8 29 00.6 12.0 29 58.5 35.0 

18 7'2 0-4.8 56 58.4 N 3 12.0 122 58.2 N23 02.6 44 02.7 S 2 12.2 45 00.7 S O 35.2 Vega 80 55.1 N38 46.2 
19 247 07.3 71 58.2 10.7 137 58.9 02.4 59 04.7 12.3 60 03.0 35.3 Zuben'ubi 137 32.4 S15 57.8 
20 262 09.8 86 57.9 09.4 152 59.6 02.2 74 06.8 12.5 75 05.2 35.4 S.H.A. M•r. Pon 
21 277 12.2 101 57.7 .. 08.2 168 00.3 .. 02.0 89 08.8 .. 12.7 90 07.4 .. 35.5 . h .. 
22 292 14.7 116 57.4 06.9 183 01.0 01.8 104 10.9 12.9 105 09.7 35.6 Venus 186 47.5 14 12 
23 307 17.2 131 57.2 05.6 198 01.7 01.7 119 13.0 13.1 120 11.9 35.7 Mor, 252 07.6 9 50 

h m Jupiter 172 14.6 15 08 
Mer. Poss. 2 38.1 V -0.3 d 1.3 V 0.7 d 0.2 V 2.1 d 0.2 V 2.2 d 0.1 Saturn 173 05.l 15 04 



AUGUST 11, 12, 13 (TUES., WED., THURS.) 159 

Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

11 12 13 14 Nout. 
G.M.T. 

d h h h m h h m h m h m G.H.A. Dec. G.H.A. 11 D•c. H.P. " m m m 

d h . . , . , 
' 

N 72 /Ill Ill/ 02 00 .. - - 23 21 . 
11~ 178 41.8 Nl5 21.8 56 32.6 11.5 S19 59.7 3.7 54.8 N 70 Ill/ /Ill 02 39 - - - 21 45 

193 41.9 21.l 71 03.l 11.4 20 03.4 3,5 54.8 68 Ill/ 01 14 03 06 19 40 20 38 20 59 21 05 
02 208 42.0 20.4 85 33.5 11.4 20 06.9 3.4 54.8 66 Ill/ 02 03 03 26 18 49 19 45 20 18 20 37 
03 223 42.l .. 19.6 100 03. 9 11.3 20 10.3 3.4 54.8 64 Ill/ 02 33 03 42 18 17 19 12 19 50 20 15 
04 238 42.2 18.9 114 34.2 ll.3 20 13.7 3.2 54.8 62 01 06 02 56 03 55 17 54 18 48 19 29 19 58 
05 253 42.3 18.2 129 04.5 11.2 20 16.9 .3.2 54.8 60 01 50 03 13 04 06 17 35 18 29 19 12 19 44 

06 268 42.4 Nl5 17.4 143 34.7 11.2 S20 20.1 .3.1 54.9 N 58 02 18 03 28 04 16 17 19 18 13 18 57 19 31 
07 283 42.5 16.7 158 04.9 11.2 20 23.2 2.9 54.9 56 02 39 03 40 04 25 17 06 17 59 18 44 19 21 
08 298 42.6 15.9 172 35.l 11.l 20 26.l 2.9 54.9 54 02 56 03 51 04 32 16 54 17 48 18 33 19 11 

T 09 313 42.7 .. 15.2 187 05.2 11.l 20 29.0 2.8 54.9 52 03 09 04 00 04 39 16 44 17 37 18 24 19 03 
u 10 328 42.8 14.4 201 35.3 11.0 20 31.8 2.6 54.9 so 03 21 04 08 04 45 16 35 17 28 18 15 18 55 
E 11 343 42.9 13.7 216 05.3 11.0 20 34.4 2.6 55.0 45 03 45 04 25 04 58 16 16 17 09 17 57 18 39 
s 12 358 43.0 Nl5 13.0 230 35.3 10.9 S20 37.0 2.5 55.0 N 40 04 03 04 39 05 08 16 01 16 53 17 41 18 26 D 13 13 43.l 12.2 245 05.2 10.9 20 39.5 2 . .3 55.0 35 04 18 04 50 05 17 15 47 16 39 17 29 18 15 
A 14 28 43.2 11.5 259 35.1 10.8 20 41.8 2.3 55.0 30 04 30 05 00 05 25 15 36 16 28 17 18 18 05 y 

15 43 43.3 .. 10.7 274 04.9 10.8 20 44.l 2.2 55.0 20 04 49 05 16 05 39 15 16 16 08 16 58 17 48 
16 58 43.4 10.0 288 34.7 10.8 20 46.3 2.0 55.1 N 10 05 03 05 29 05 51 14 59 15 51 16 42 17 33 
17 73 43.5 09.2 303 04.5 10. 7 20 48.3 2.0 55.1 0 05 15 05 40 06 02 14 44 15 34 16 26 17 19 

18 88 43.6 Nl5 08.5 317 34.2 10.1 S20 50.3 l.9 55.l S 10 05 26 05 51 06 12 14 28 15 18 16 11 17 05 
19 103 43.7 07.8 332 03.9 10.6 20 52.2 l.7 55.l 20 05 35 06 01 06 24 14 11 15 01 15 54 16 50 
20 118 43.8 07.0 346 33.5 10.6 20 53.9 l.7 55.1 30 05 43 06 12 06 37 13 52 14 41 15 35 16 32 
21 133 43.9 .. 06.3 1 03.l 10.6 20 55.6 l.5 55.2 35 05 48 06 18 06 44 13 40 14 29 15 24 16 22 
22 148 44.0 05.5 15 32.7 10.5 20 57.1 1.5 55.2 40 05 52 06 24 06 52 13 27 14 16 15 11 16 11 
23 163 44.1 04.8 30 02.2 10.5 20 58.6 1.3 55.2 45 05 57 06 31 07 02 13 12 14 00 14 56 15 57 

12: 178 44.2 Nl5 04.0 44 31.7 10.5 S20 59.9 l.3 55.2 s so 06 01 06 40 07 14 12 53 13 41 14 37 15 41 
193 44.3 03.3 59 01.2 10.4 21 01.2 1.1 55.2 52 06 03 06 43 07 19 12 45 13 32 14 28 15 33 

02 208 44.4 02.5 73 30.6 10.4 21 02.3 l.O 55.3 54 06 06 06 47 07 25 12 35 13 22 14 18 15 24 
03 223 44.5 .. 01.8 88 00.0 10.3 21 03.3 l.0 55.3 56 06 08 06 52 07 32 12 24 13 10 14 07 15 14 
04 238 44.6 01.0 102 29 .3 10.3 21 04.3 0.8 55.3 58 06 10 06 57 07 39 12 11 12 57 13 55 15 03 
05 253 44.7 15 00.3 116 58.6 10.3 21 05.1 0.7 55.3 S 60 06 13 07 02 07 48 11 56 12 41 13 4-0 14 50 

06 268 44.8 Nl4 59.S 131 27 .9 10.2 S21 05.8 0.6 55.3 Twilight Moonset 
w 07 283 44.9 58.8 145 57 .1 10.2 21 06.4 0.5 55.4 Lot. Sunset 
E 08 298 45.0 58.0 160 26.3 10.2 21 06.9 0.4 55.4 Civil Nout. 11 12 13 14 

09 313 45.2 .. 57.3 174 55.5 10.1 21 07.3 0 . .3 55.4 
D 10 328 45.3 56.5 189 24.6 10.l 21 07.6 0.1 55.4 . h m h m h m h m h m h '" h '" N 11 343 45.4 55.8 203 53.7 10.l 21 07.7 O.l 55.5 N 72 22 03 Ill/ Ill/ - - .. 23 54 
E 

12 358 45.5 Nl4 55.0 218 22.8 10.0 S21 07 .8 N 70 s O.l 55.5 21 26 Ill/ Ill/ - - - -D 13 13 45.6 54.3 232 51.8 10.l 21 07.7 0.1 55.5 68 21 01 22 46 Ill/ 22 09 22 57 24 25 00 25 

A 14 28 45.7 53.5 247 20.9 9.9 21 07.6 0.3 55.5 66 20 41 22 02 /Ill 23 00 23 50 25 05 01 05 

y 15 43 45.8 .. 52.7 261 49.8 10.0 21 07.3 0.4 55.6 64 20 26 21 33 Ill/ 23 32 24 23 00 23 01 33 
16 58 45.9 52.0 276 18.8 9.9 21 06.9 0.5 55.6 62 20 13 21 12 22 55 23 56 24 47 00 47 01 54 
17 73 46.0 51.2 290 47.7 9.9 21 06.4 0.6 55.6 60 20 02 20 54 22 15 24 14 00 14 01 06 02 11 

18 88 46.l Nl4 50.5 305 16.6 9.9 S21 05.8 0.7 55.6 N 58 19 52 20 40 21 49 24 30 00 30 01 22 02 25 
19 103 46.2 49.7 319 45.5 9.8 21 05.1 0.8 55.6 56 19 44 20 28 21 29 00 02 00 44 01 35 02 38 
20 118 46.3 49.0 334 14.3 9.9 21 04.3 0.9 55.7 54 19 37 20 18 2112 00 13 00 55 01 47 02 48 
21 133 46.4 .. 48.2 348 43.2 9.8 21 03.4 1.1 55.7 52 19 30 20 09 20 59 00 23 01 05 01 57 02 58 
22 148 46.5 47.5 3 12.0 9.7 21 02.3 l.l 55.7 50 19 24 20 01 20 47 00 31 01 15 02 06 03 06 
23 163 46.7 46.7 17 40.7 9.8 21 01.2 1.3 55.7 45 19 11 19 44 20 24 00 49 01 34 02 26 03 24 13: 178 46.8 Nl4 45.9 32 09.5 9.7 s20 59.9 l.4 55.8 N 40 19 01 19 30 20 06 01 04 01 50 02 41 03 39 

193 46.9 45.2 46 38.2 9.7 20 58.5 1.5 55.8 35 18 52 19 19 19 51 01 17 02 03 02 55 03 51 
02 208 47.0 44.4 61 06.9 9.7 20 57.0 1.6 55.8 30 18 44 19 09 19 40 01 27 02 15 03 06 04 02 
03 223 47.1 .. 43.7 75 35.6 9.7 20 55.4 1.7 55.8 20 18 31 18 54 19 21 0-1 46 02 34 03 26 04 20 
04 238 47.2 42.9 90 04.3 9.6 20 53.7 1.8 55.9 N 10 18 19 18 41 19 06 02 03 02 52 03 43 04 36 
05 253 47.3 42.1 104 32.9 9.7 20 51.9 1.9 55.9 0 18 08 18 30 18 55 02 18 03 08 03 59 04 51 

06 268 47.4 Nl4 41.4 119 01.6 9.6 S20 50.0 2.l 55.9 s 10 17 58 18 19 18 44 02 33 03 24 04 15 05 06 
07 283 47.5 40.6 133 30.2 9.6 20 47.9 2.2 55.9 20 17 46 18 09 18 35 02 50 03 41 04 32 05 22 

T 08 298 47.7 39.9 147 58.8 9.6 20 45.7 2.2 56.0 30 17 34 17 58 18 27 03 09 04 01 04 52 05 40 
H 09 313 47.8 .. 39.1 162 27.4 9.5 20 43.5 2.4 56.0 35 17 26 17 53 18 23 03 20 04 13 05 03 05 51 
u 10 328 47.9 38.3 176 55.9 9.6 20 41.1 2.5 56.0 40 17 18 17 46 18 18 03 32 04 26 05 16 06 03 
R 11 343 48.0 37.6 191 24.5 9.5 20 38.6 2.7 56.0 45 17 08 17 39 18 14 03 47 04 41 05 32 06 17 
s 12 358 48.l Nl4 36.8 205 53.0 9.5 S20 35.9 2.7 56.1 s so 16 57 17 31 18 09 04 OS 05 01 05 51 06 34 
D 13 13 48.2 36.l 220 21.5 9.6 20 33.2 2.8 56.1 52 16 51 17 27 18 07 04 14 05 10 06 00 06 42 
A 14 28 48.3 35.3 234 50.1 9.5 20 30.4 3.0 56.1 54 16 46 17 23 18 05 04 24 05 20 06 10 06 51 
y 15 43 48.4 .. 34.5 249 18.6 9.4 20 27.4 3.1 56.l 56 16 39 17 19 18 03 04 35 05 32 06 21 07 01 

16 58 48.6 33.8 263 47.0 9.5 20 24.3 3.2 56.2 58 16 32 17 14 18 01 04 47 05 45 06 34 07 13 
17 73 48.7 33.0 278 15.!J 9.5 20 21.1 3.J 56.2 s 60 16 23 17 09 17 58 05 02 06 01 06 49 07 26 

·•- 18 88 48.8 Nl4 32.2 292 44.0 9.5 S20 17.8 3.4 56.2 SUN MOON 19 103 48.9 31.5 307 12.5 9.4 20 14.4 3.5 56.3 
Eqn. of Time 20 118 49.0 30.7 321 40.9 9.4 20 10.9 3.6 56.3 Doy 

Mer. Mer. Poss. 
Phase Ago 

21 133 49.l .. 29.9 336 09.3 9.5 20 07.3 3.8 56.3 oo· 12· Pou. Upper Lower 
22 148 49.2 29.2 350 37.8 9.4 20 03.5 J.8 56.3 m • m . h .. h m h .. d 
23 163 49.4 28.4 5 06.2 9.4 19 59.7 4.0 56.4 11 05 13 05 08 12 05 20 56 08 31 11 

12 05 03 04 58 12 05 21 47 09 21 12 0 S.D. 15.8 d 0.8 s.o. 15.0 15.l 15.3 13 04 53 04 48 -12 05 22 39 10 13 13 



160 AUGUST 14, 15, 16 (FRI., SAT., SUN.) 

ARIES VENUS -3.4 MARS +1.8 JUPITER -1.3 SATURN +1.2 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Namo S.H.A. Dec. 
d h . , . ' 0 , 0 ' 0 . ' 0 . ' . . . ' 1400 322 19.6 146 56.9 N 3 04.3 213 02.4 N23 01.5 134 15.0 S 2 13.2 135 14.2 S O 35.8 Acamar 315 36.7 540 22.5 

01 337 22.l 161 56.7 03.l 228 03.l 01.3 149 17.l 13.4 150 16.4 35.9 Achernar 335 44.5 S57 19.6 
02 352 24.6 176 56.5 01.8 243 03.8 01.1 164 19.1 13.6 165 18.6 36.0 Acrux 173 37.0 562 59.9 
03 7 27.0 191 56.2 3 00.5 258 04.5 .. 00.9 179 21.2 .. 13.8 180 20.9 .. 36.1 Adhara 255 31.9 S28 56.6 
04 22 29.5 206 56.0 2 59.2 273 05.2 00.7 194 23.3 14.0 195 23.1 36.2 Aldebaran 291 17.4 Nl6 28.3 
05 37 32.0 221 55.7 57.9 288 05.9 00.5 209 25.3 14.l 210 25.4 36.3 
06 52 34.4 236 55.5 N 2 56.7 303 06.6 N23 00.3 224 27 .4 S 2 14.3 225 27 .6 S O 36.4 Alioth 166 42.3 N56 03.9 
07 67 36.9 251 55.2 55.4 318 07.3 23 00.1 239 29.4 14.5 240 29.9 36.5 Alkaid 153 18.2 N49 24.7 
08 82 39.3 266 55.0 54.1 333 08.0 22 59.9 254 31.5 14.7 255 32.1 36.6 Al Na'ir 28 13.7 547 03.0 

F 09 97 41.8 281 54.8 .. 52.8 348 08.8 .. 59.8 269 33.6 .. 14.9 270 34.3 .. 36.7 Alnilam 276 11.2 S 1 12.7 
R 10 112 44.3 296 54.5 51.6 3 09.5 59.6 284 35.6 15.0 285 36.6 36.8 Alphard 218 20.3 S 8 34.6 
I 11 127 46.7 311 54.3 50.3 18 10.2 59.4 299 37.7 15.2 300 38.8 36.9 
D 12 142 49.2 326 54.0 N 2 49.0 33 10.9 N22 59.2 314 39.7 S 2 15.4 315 41.l S O 37.0 Alphecca 126 31.6 N26 46.9 
A 13 157 51.7 341 53.8 47.7 48 11.6 59.0 329 41.8 15.6 330 43.3 37.1 Alpheratz 358 08.4 N28 59.2 
y 14 172 54.l 356 53.5 46.4 63 12.3 58.8 344 43.8 15.8 345 45.5 37.2 Altair 62 31.6 N 8 49.3 

15 187 56.6 11 53.3 .. 45.2 78 13.0 .. 58.6 359 45.9 . . 15.9 0 47.8 .. 37.3 Ankoo 353 39.3 542 24.2 
16 202 59.l 26 53.l 43.9 93 13.7 58.4 14 48.0 16.l 15 50.0 37.4 Antore1 112 56.0 S26 23.5 
17 218 01.5 41 52.8 42.6 108 14.4 58.2 29 50.0 16.3 30 52.3 37.5 
18 233 04.0 56 52.6 N 2 41.3 123 15.1 N22 58.0 44 52.1 S 2 16.5 45 54.5 S O 37.6 Arcturus 146 18.0 Nl9 17.0 
19 248 06.5 71 52.3 40.0 138 15.8 57.8 59 54.1 16.7 60 56.7 37.7 Atria 108 19.4 S68 59.9 
20 263 08.9 86 52.l 38.8 153 16.5 57.6 74 56.2 16.8 75 59.0 37.8 Avior 234 28.6 S59 26.9 
21 278 11.4 101 51.9 .. 37.5 168 17.2 .. 57.4 89 58.2 .. 17.0 91 01.2 . . 37.9 Bellatrix 278 58.2 N 6 20.0 
22 293 13.8 116 51.6 36.2 183 17.9 57.2 105 00.3 17.2 106 03.5 38.0 Betelgeuse 271 27.B N 7 24.3 
23 308 16.3 131 51.4 34.9 198 18.6 57.0 120 02.4 17.4 121 05.7 38.l 

1s: 323 18.8 146 51.l N 2 33.6 213 19.3 N22 56.9 135 04.4 S 2 17.6 136 07.9 S O 38.2 Canopus 264 07.3 S52 40.9 
338 21.2 161 50.9 32.4 228 20.0 56.7 150 06.5 17.7 151 10.2 38.3 Capello 281 10.6 N45 58.6 

02 353 23.7 176 50.7 31.l 243 20.7 56.5 165 08.5 17.9 166 12.4 38.4 Deneb 49 47.6 N45 13.0 
03 8 26.2 191 50.4 .. 29.8 258 21.4 .. 56.3 180 10.6 .. 18.l 181 14.7 . . 38.5 Denebola 182 58.7 Nl4 40.7 
04 23 28.6 206 50.2 28.5 273 22.2 56.1 195 12.6 18.3 196 16.9 38.6 Diphdo 349 20.0 S18 05.2 
05 38 31.1 221 49.9 27.2 288 22.9 55.9 210 14.7 18.5 211 19.l 38.7 
06 53 33.6 236 49.7 N 2 26.0 303 23.6 N22 55.7 225 16.8 S 2 18.6 226 21.4 S O 38,8 Dubhe 194 22.0 N61 51.3 
07 68 36.0 251 49.5 24.7 318 24.3 55.5 240 18.8 18.8 241 23.6 38.9 Elnath 278 43.5 N28 35.5 

s 08 83 38.5 266 49.2 23.4 333 25.0 55.3 255 20.9 19.0 256 25.9 39.0 Eltanin 90 57.1 N51 29.8 
A 09 98 40.9 281 49.0 .. 22.l 348 25.7 .. 55.l 270 22.9 .. 19.2 271 28.l . . 39.l Enif 34 10.6 N 9 47.5 
T 10 113 43.4 296 48.8 20.8 3 26.4 54.9 285 25.0 19.4 286 30.3 39.2 Fomalhaut 15 50.4 S29 43.l 
u 11 128 45.9 311 48.5 19.6 18 27.1 54.7 300 27.0 19.6 301 32.6 39.3 
R 12 143 48.3 326 48.3 N 2 18.3 33 27 .8 N22 54.5 315 29.l S 2 19.7 316 34.8 S O 39.4 Gacrux 172 28.4 S57 00.7 
D 13 158 50.8 341 48.0 17.0 48 28.5 54.3 330 31.l 19.9 331 37.0 39.5 Gienah 176 17.6 S17 26.3 
A 14 173 53.3 356 47.8 15.7 63 29.2 54.l 345 33.2 20.1 346 39.3 39.7 Hadar 149 22.7 560 17.2 
y 15 188 55.7 11 47.6 .. 14.4 78 29.9 .. 53.9 0 35.3 .. 20.3 1 41.5 .. 39.8 Hamal 328 28.1 N23 22.4 

16 203 58.2 26 47.3 13.l 93 30.7 53.7 15 37.3 20.5 16 43.8 39.9 Kaus Aust. 84 15.7 S34 23.6 
17 219 00.7 41 47.l 11.9 108 31.4 53.5 30 39.4 20.6 31 46.0 40.0 
18 234 03.1 56 46.9 N 2 10.6 123 32.l N22 53.3 45 41.4 S 2 20.8 46 48.2 S O 40.1 Kochab 137 19.2 N74 14.3 
19 249 05.6 71 46.6 09.3 138 32.8 53.l 60 43.5 21.0 61 50.5 40.2 Markab 14 02.2 Nl5 06.4 
20 264 08.l 86 46.4 08.0 153 33.5 52.9 75 45.5 21.2 76 52.7 40.3 Menkar 314 40.4 N 4 01.1 
21 279 10.5 101 46.2 .. 06.7 168 34.2 .. 52.7 90 47.6 . . 21.4 91 54.9 .. 40.4 Menkent 148 36.4 S36 16.8 
22 294 13.0 116 45.9 05.4 183 34.9 52.5 105 49.6 21.5 106 57.2 40.5 Miaplacidus 221 45.7 569 38.4 
23 309 15.4 131 45.7 04.2 198 35.6 52.3 120 51.7 21.7 121 59.4 40.6 

16: 324 17.9 146 45.4 N 2 02.9 213 36.3 N22 52.l 135 53.7 S 2 21.9 137 01.7 S O 40.7 Mirfak 309 15.2 N49 47.5 
339 20.4 161 45.2 01.6 228 37.0 51.9 150 55.8 22.l 152 03.9 40.8 Nunki 76 28.l S26 19.2 

02 354 22.8 176 45.0 2 00.3 243 37.8 51.7 165 57.9 22.3 167 06.1 40.9 Peacock 53 56.8 S56 47.7 
03 9 25.3 191 44.7 1 59.0 258 38.5 .. 51.4 180 59.9 .. 22.5 182 08.4 .. 41.0 Pollux 243 57.7 N28 04.3 
04 24 27.8 206 44.5 57.7 273 39.2 51.2 196 02.0 22.6 197 10.6 41.l Procyon 245 25.4 N 5 16.4 
05 39 30.2 221 44.3 56.5 288 39.9 51.0 211 04.0 22.8 212 12.8 41.2 

06 54 32.7 236 44.0 N 1 55.2 303 40.6 N22 50.8 226 06.1 S 2 23.0 227 15.1 S O 41.3 Rasalhague 96 28.8 N12 34.6 
07 69 35.2 251 43.8 53.9 318 41.3 50.6 241 08.l 23.2 242 17.3 41.4 Regulus 208 09.7 Nl2 03.6 
08 84 37.6 266 43.6 52.6 333 42.0 50.4 256 10.2 23.4 257 19.6 41.5 Rigel 281 35.6 S 8 13.3 

s 09 99 40.l 281 43.3 .. 51.3 348 42.7 .. 50.2 271 12.2 .. 23.5 272 21.8 . . 41.6 Rigil Kent. 140 25.1 560 45.6 
u 10 114 42.6 296 43.l 50.0 3 43.5 50.0 286 14.3 23.7 287 24.0 41.7 Sabik 102 40.3 S15 42.l 
N 11 129 45.0 311 42.9 48.8 18 44.2 49.8 301 16.3 23.9 302 26.3 41.8 
D 12 144 47.5 326 42.6 N l 47.5 33 44.9 N22 49.6 316 18.4 S 2 24.l 317 28.5 S O 41.9 Schedar 350 07.9 N56 26.0 
A 13 159 49.9 341 42.4 46.2 48 45.6 49.4 331 20.4 24.3 332 30.7 42.0 Shaula 96 54.7 S37 05.5 
Y 14 174 52.4 356 42.2 44.9 63 46.3 49.2 346 22.5 24.5 347 33.0 42.l Sirius 258 55.4 S;\.6 41.3 

15 189 54.9 11 41.9 .. 43.6 78 47.0 .. 49.() l 24.5 . . 24.6 2 35.2 .. 42.2 Spica 158 57.0 S11 03.8 
16 204 57.3 26 41.7 42.3 93 47.7 48.8 16 26.6 24.8 17 37.5 42.3 Suhail 223 10.8 543 21.4 
17 219 59.8 41 41.5 41.0 108 48.4 48.6 31 28.6 25.0 32 39.7 42.4 

18 235 02., S6 41.2 N 1 39.8 123 49.2 N22 48.4 46 30.7 S 2 25.2 47 41.9 S O 42.5 Vega 80 55.1 NJ8 4E..2 
19 250 04.7 71 41.0 38.5 138 49.9 48.l 61 32.7 25.4 62 44.2 42.7 Zuben'ubi 137 32.4 S1S 57.8 
20 265 07.2 86 40.8 37.2 153 50.6 47.9 76 34.8 25.6 77 46.4 42.8 S.H.A. Mer. Pou. 
21 280 09.7 101 40.5 .. 35.9 168 51.3 .. 47.7 91 36.8 .. 25.7 92 48.6 .. 42.9 . ' h m 

22 295 12.l 116 40.3 34.6 183 52.0 47.5 106 38.9 25.9 107 50.9 43.0 Venus 183 32.4 14 13 
23 JlO 1'4.6 Ul 40.l 33.3 198 52.7 47.3 121 40.9 26.l 122 53.1 43.l Mars 250 00.6 9 46 

h .. Jupiter 171 45.6 14 58 
Mor. Poss. 2 26.3 t) ·0.2 d 1.3 V 0.7 d 0.2 V 2.1 d 0.2 1, 2.2 d 0.1 Saturn 172 49.2 14 53 



AUGUST 14, 15, 16 (FRI., SAT., SUN.) 161 

Twilight Moonrise 
SUN MOON Lot. 

Nout. Civil 
Sunrise 14 15 16 17 

G.M.T. 
d h h h m h m h m h m h m G.H.A. Dec. G.HA V Dec. H.P. . m m 

d h , . , , . , , , N 72 Ill/ Ill/ 02 23 23 21 22 02 21 38 21 21 . , . 
14~ 178 49.5 Nl4 27.6 19 34.6 9.S S19 55.7 4.1 56.4 N 70 Ill/ Ill/ 02 55 21 45 21 30 21 20 21 11 

193 49.6 26.9 34 03.l 9.4 19 51.6 4.2 56.4 68 Ill/ 01 42 03 19 21 05 21 06 21 05 21 04 
02 208 49.7 26.1 48 31.5 9.4 19 47.4 4.3 56.4 66 Ill/ 02 20 03 37 20 37 20 47 20 53 20 57 
03 223 49.8 .. 25.3 62 59.9 9.4 19 43.l 4.4 56.5 64 Ill/ 02 46 03 51 20 15 20 32 20 43 20 51 
04 238 49.9 24.6 77 28.3 9.4 19 38.7 4.S 56.5 62 01 31 03 06 04 03 19 58 20 19 20 34 20 47 
05 253 50.1 23.8 91 56.7 9.4 19 34.2 4.7 56.5 60 02 05 03 22 04 14 19 44 20 08 20 27 20 42 

06 268 50.2 Nl4 23.0 106 25.l 9.5 S19 29.5 4.7 56.5 N 58 02 29 03 35 04 23 19 31 19 59 20 20 20 39 
07 283 50.3 22.2 120 53.6 9.4 19 24.8 4.9 56.6 56 02 48 03 47 04 30 19 21 19 50 20 14 20 35 
08 298 50.4 21.S 135 22.0 9.4 19 19.9 5.0 56.6 54 03 03 03 57 04 37 19 11 19 43 20 09 20 32 

F 09 313 50.5 .. 20.7 149 50.4 9.4 19 14.9 5.1 56.6 52 03 16 04 OS 04 44 19 03 19 36 20 04 20 29 
R 10 328 50.6 19.9 164 18.8 9.4 19 09.8 5.2 56.6 50 03 27 04 13 04 49 18 55 19 30 20 00 20 27 
I 11 343 50.8 19.2 178 47.2 9.4 19 04.6 5.3 56.7 45 03 50 04 29 05 01 18 39 19 17 19 51 20 21 
D 12 358 50.9 Nl4 18.4 193 15.6 9.5 S18 59.3 5.4 56.7 N 40 04 07 04 42 05 11 18 26 19 06 19 43 20 17 
A 13 13 51.0 17.6 207 44.l 9.4 18 53.9 5.5 56.7 35 04 21 04 53 05 20 18 15 18 57 19 36 20 13 
y 14 28 51.l 16.8 222 12.5 9.4 18 48.4 5.6 56.7 30 04 32 05 02 05 27 18 05 18 49 19 30 20 09 

15 43 51.2 .. 16.l 236 40.9 9.5 18 42.8 5.8 56.8 20 04 50 05 17 05 40 17 48 18 35 19 20 20 03 
16 58 51.3 15.3 251 09.4 9.4 18 37.0 5.8 56.8 N 10 05 04 05 29 05 51 17 33 18 22 19 11 19 58 
17 73 51.5 14.5 265 37.8 9.5 18 31.2 5.9 56.8 0 05 15 05 40 06 01 17 19 18 11 19 02 19 53 

18 88 51.6 Nl4 13.7 280 06.3 9.4 S18 25.3 6.1 56.9 S 10 05 25 05 50 06 11 17 05 17 59 18 54 19 48 
19 103 51.7 13.0 294 34.7 9.5 18 19.2 6.2 56.9 20 05 33 05 59 06 22 16 50 17 47 18 44 19 42 
20 118 51.8 12.2 309 03.2 9.5 18 13.0 6.2 56.9 30 05 41 06 09 06 34 16 32 17 32 18 34 19 36 
21 133 51.9 .. 11.4 323 31.7 9.5 18 06.8 6.4 56.9 35 05 45 06 15 06 41 16 22 17 24 18 28 19 33 
22 148 52.l 10.6 338 00.2 9.5 18 00.4 6.5 57.0 40 05 49 06 20 06 48 16 11 17 15 18 21 19 29 
23 163 52.2 09.9 352 28.7 9.5 17 53.9 6.6 57.0 45 05 52 06 27 06 57 15 57 17 04 18 13 19 24 

1s: 178 52.3 Nl4 09.l 6 57.2 9.5 S17 47.3 6.7 57.0 S 50 05 57 06 35 07 08 15 41 16 50 18 03 19 18 
193 52.4 08.3 21 25.7 9.5 17 40.6 6.8 57.0 52 05 58 06 38 07 13 15 33 16 44 17 59 19 16 

02 208 52.6 07.S 35 54.2 9.5 17 33.8 6.9 57.l 54 06 00 06 42 07 19 15 24 16 37 17 54 19 13 
03 223 52.7 .. 06.8 50 22.7 9.6 17 26.9 7.0 57.l 56 06 02 06 46 07 25 15 14 16 29 17 48 19 09 
04 238 52.8 06.0 64 51.3 9.6 17 19.9 7.1 57.1 58 06 04 06 50 07 32 15 03 16 20 17 42 19 06 
05 253 52.9 05.2 79 19.9 9.5 17 12.8 7.2 57.1 S 60 06 06 06 55 07 40 14 so 16 10 17 35 19 02 

06 268 53.0 Nl4 04.4 93 48.4 9.6 S17 05.6 7.3 57.2 Twilight Moon•et 
07 283 53.2 03.6 108 17.0 9.6 16 58.3 7.4 57.2 Lot. Sunset 

s 08 298 53.3 02.9 122 45.6 9.6 16 50.9 7.5 57.2 Civil Naut. 14 15 16 17 
A 09 313 53.4 .. 02.1 137 14.2 9.7 16 43.4 7.5 57.2 
T 10 328 53.5 01.3 151 42.9 9.6 16 35.9 7.7 57.3 . h m h m h m h m h m h m h m 

u 11 343 53.7 14 00.S 166 11.5 9.7 16 28.2 7.8 57.3 N 72 21 40 Ill/ Ill/ 23 54 27 01 03 01 05 13 
R 12 358 53.8 Nl3 59.7 180 40.2 9.7 S16 20.4 7.9 57.3 N 70 21 09 23 35 Ill/ - 01 29 03 33 05 29 
D 13 13 53.9 59.0 195 08.9 9.7 16 12.5 8.0 57.3 68 20 47 22 20 Ill/ 00 25 02 08 03 55 05 42 
A 14 28 54.0 58.2 209 37.6 9.7 16 04.5 8.1 57.4 66 20 30 21 44 Ill/ 01 05 02 35 04 13 05 53 
Y 15 43 54.2 .. 57.4 224 06.3 9.7 15 56.4 8.2 57.4 64 20 15 21 19 23 39 01 33 02 56 04 27 06 02 

16 58 54.3 56.6 238 35.0 9.7 15 48.2 8.2 57.4 62 20 04 21 00 22 32 01 54 03 13 04 39 06 09 
17 73 54.4 55.8 253 03.7 9.8 15 40.0 8.4 57.4 60 19 53 20 45 22 00 02 11 03 27 04 49 06 16 
18 88 54.5 N13 55.0 267 32.S 9.8 S15 31.6 8.5 57.5 N 58 19 45 20 31 21 37 02 25 03 38 04 58 06 21 
19 103 54.7 54.3 282 01,3 9.8 15 23.l 8.5 57.5 56 19 37 20 20 21 18 02 38 03 49 05 06 06 26 
20 118 54.8 53.5 296 30,l 9.8 15 14.6 8.7 57.5 54 19 30 20 11 21 03 02 48 03 58 05 13 06 31 
21 133 54.9 .. 52.7 310 58.9 9.8 15 05.9 8.7 57.5 52 19 24 20 02 20 51 02 58 04 06 05 19 06 35 
22 148 55.0 51.9 .325 27.7 9.8 14 57.2 8.8 57.6 50 19 19 19 54 20 40 03 06 04 13 05 24 06 39 
23 163 55.2 51.l 339 56.5 9.9 14 48.4 8.9 57.6 45 19 07 19 39 20 18 03 24 04 28 05 36 06 46 

16: 178 55.3 Nl3 50.3 354 25.4 9.9 S14 39.5 9.0 57.6 N 40 18 57 19 26 20 01 03 39 04 41 05 46 06 53 
193 55.4 49.5 8 54.3 9.9 14 30.5 9.1 57.6 35 18 49 19 15 19 47 03 51 04 52 05 54 06 59 

02 208 55.5 48.8 23 23.2 9.9 14 21.4 9.2 57.7 30 18 41 19 06 19 36 04 02 05 01 06 02 07 04 
03 223 55.7 .. 48.0 37 52.1 9.9 14 12.2 9.2 57.7 20 18 29 18 52 19 19 04 20 05 17 06 14 07 12 
04 238 55.8 47.2 52 21.0 10.0 14 03.0 9.4 57.7 N 10 18 18 18 40 19 05 04 36 05 31 06 25 07 19 
05 253 55.9 46.4 66 50.0 10.0 13 53.6 '1.4 57.7 0 18 08 18 29 18 54 04 51 05 44 06 35 07 26 
06 268 56.0 N13 45,6 81 19.0 10.0 S13 44.2 9.5 57.8 S 10 17 58 18 19 18 44 05 06 05 57 06 46 07 33 
07 283 56.2 44.8 95 48.0 10.0 13 34.7 9.6 57.8 20 17 47 18 10 18 36 OS 22 06 10 06 56 07 40 
08 298 56.3 44.0 110 17.0 10.0 13 25.1 9.6 57.8 30 17 35 18 00 18 28 05 40 06 26 07 08 07 49 

s 09 313 56.4 .. 43.2 124 46.0 10.1 13 15.S 9.8 57.8 35 17 29 17 55 18 25 05 51 06 35 07 15 07 53 
u 10 328 56.6 42.4 139 15.1 10.0 13 05.7 9.8 57.8 40 17 21 17 49 18 21 06 03 06 45 07 23 07 59 
N 11 343 56.7 41.7 153 44.l 10.l 12 55.9 9.9 57.9 45 17 12 17 42 18 17 06 17 06 57 07 33 08 05 
D 12 358 56.8 Nl3 40.9 168 13.2 10.l S12 46.0 10.0 57.9 s 50 17 01 17 35 18 13 06 34 07 12 07 44 08 12 
A 13 13 56.9 40.1 182 42.3 10.2 12 36.0 10.l 57. 9 52 16 56 17 32 18 11 06 42 07 18 07 49 08 15 
y 14 28 57.l 39.3 197 11.5 10.l 12 25.9 10.1 57 .9 54 16 51 17 28 18 10 06 51 07 26 07 54 08 19 

15 43 57.2 .. 38.5 211 40.6 10.2 12 15.8 10.2 58.0 56 16 45 17 24 18 08 07 01 07 34 08 01 08 23 
16 58 57.3 37.7 226 09.8 10.1 12 05.6 10.3 58.0 58 16 38 17 20 18 06 07 13 07 43 08 08 08 28 
17 73 57.5 36.9 240 38.9 10.2 11 55.3 10.3 58.0 S 60 16 30 17 15 18 04 07 26 07 54 08 15 08 33 
18 88 57.6 N13 36.1 255 08.l 10.3 S11 45.0 10.5 58.0 SUN MOON 
19 103 57.7 35.3 269 37 .4 10.2 11 34.5 10.5 58.0 
20 118 57.9 34.5 284 06.6 10.3 11 24.0 10.5 58.1 Eqn. of Time Mer. Mer. Pou. 

Age Phase Doy 
21 133 58.0 .. 33.7 298 35. 9 10.2 11 13.5 10.7 58.1 oo· 12• Pass. Upper Lo-r 
22 148 58.1 32.9 313 05.l 10.3 11 02.8 10.7 58.l m I m I h .. h .. h . .. d 

23 163 58.3 32.1 327 34.4 10.3 10 52.1 10.8 58.1 14 04 42 04 37 12 OS 23 31 11 05 14 - 15 04 31 04 25 12 04 24 23 11 57 15 0 s.o. 15.8 d 0.8 s.o. 15.4 15.6 15.8 16 04 19 04 13 12 04 00 23 12 49 16 



162 AUGUST 17, 18, 19 (MON., TUES., WED.) 

ARIES VENUS -3.4 MARS +1.8 JUPITER -1.3 SATURN +1.2 STARS 
G.M.T.t----+------+------t-------1--------f-----------

G.H.A. G.H.A. 

d h 

1700 
01 
02 
03 
04 
05 
06 
07 
08 

M 09 
o 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

1s: 
02 
03 
04 
05 
06 
07 

T 08 
09 

u 10 
E 11 
5 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 

1900 
01 
02 
03 
04 
05 
06 

w 07 
08 

E 09 
D 10 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

Mer. Pou. 

325 17.0 
340 19.5 
355 22.0 

10 24.4 
25 26.9 
40 29.4 
55 31.8 
70 34.3 
85 36.8 

100 39.2 
115 41.7 
130 44.2 
145 46.6 
160 49.l 
175 51.5 
190 54.0 
205 56.5 
220 58.9 
236 01.4 
251 03.9 
266 06.3 
281 08.8 
296 11.3 
311 13.7 
326 16.2 
341 18.7 
356 21.1 

11 23.6 
26 26.0 
41 28.5 
56 31.0 
71 33.4 
86 35.9 

101 38.4 
116 40.8 
131 43.3 
146 45.8 
161 48.2 
176 50.7 
191 53.1 
206 55.6 
221 58.l 
237 00.5 
252 03.0 
267 05.5 
282 07.9 
297 10.4 
312 12.9 
327 15.3 
342 17.8 
357 20.3 

12 22.7 
27 25.2 
42 27.6 
57 30.l 
72 32.6 
87 35.0 

102 37.5 
117 40.0 
132 42.4 

147 44.9 
162 47.4 
177 49.8 
192 52.3 
207 54.8 
222 57.2 
237 59.7 
253 02.l 
268 04.6 
283 07.1 
298 09.5 
313 12.0 

h "' 

2 14.6 

Dec. 

c;, f o I 

146 39.9 N l 32.0 
161 39.6 30.8 
176 39.4 29.5 
191 39.2 · · 28.2 
206 38.9 26.9 
221 38. 7 25.6 
236 38.5 N 1 24.3 
251 38.2 23.0 
266 38.0 21.8 
281 37.8 · • 20.5 
296 37.5 19.2 
311 37.3 17.9 

326 37.l N 1 16.6 
341 36.9 15.3 
356 36.6 14.0 

11 36.4 · · 12.8 
26 36.2 11.5 
41 35.9 10.2 
56 35.7 N l 08.9 
71 35.5 07.6 
86 35.3 06.3 

101 35.0 • · 05.0 
116 34.8 03.7 
131 34.6 02.5 
146 34.3 N 1 01.2 
161 34.l 0 59.9 
176 33.9 58.6 
191 33.7 · · 57.3 
206 33.4 56.0 
221 33.2 54.7 
236 33.0 N 0 53.4 
251 32.7 52.1 
266 32.5 50.9 
281 32.3 • • 49.6 
296 32.1 48.3 
311 31.8 47.0 

326 31.6 N 0 45.7 
341 31.4 44.4 
356 31.2 43.1 

11 30.9 · · 41.8 
26 30.7 40.5 
41 30.5 39.3 
56 30.3 N 0 38.0 
71 30.0 36.7 
86 29.8 35.4 

101 29.6 • · 34.1 
116 29.4 32.8 
131 29.l 31.5 
146 28.9 N 0 30.2 
161 28.7 28.9 
176 28.5 27.7 
191 28.2 .. • 26.4 
206 28.0 25.l 
221 27.8 23.8 
236 27.6 N 0 22.5 
251 27.3 21.2 
266 27.1 19.9 
281 26.9 · · 18.6 
296 26.7 17.3 
311 26.4 16.0 
326 26.2 N O 14.8 
341 26.0 13.5 
356 25.8 12.2 

11 25.5 • · 10.9 
26 25.3 09.6 
41 25.1 08.3 
56 24.9 N O 07.0 
71 24.6 05.7 
86 24.4 04.4 

101 24.2 · · 03.l 
116 24.0 01.'1 
131 23.8 00.6 

t· -0.2 d u 

G.H.A. Dec. G.H.A. Dec. 
G I o I 

213 53.5 N22 47.1 136 43.0 S 2 26.3 
228 54.2 46.9 151 45.0 26.5 
243 54.9 46.7 166 47.l 26.6 
258 55.6 · · 46.5 181 49.2 • • 26.8 
273 56.3 46.3 196 51.2 27.0 
288 57.0 46.0 211 53.3 27 .2 
303 57.7 N22 45.8 226 55.3 S 2 27 .4 
318 58.5 45.6 241 57.4 27.6 
333 59.2 45.4 256 59.4 27.7 
348 59.9 · · 45.2 272 01.4 · • 27.9 

4 00.6 45.0 287 03.5 28.1 
19 01.3 44.8 302 05.5 28.3 
34 02.0 N22 44.6 317 07.6 S 2 28.5 
49 02.8 44.3 332 09.6 28.7 
64 03.5 44.1 347 11.7 28.8 
79 04.2 · · 43.9 2 13.7 · · 29.0 
94 04.9 43.7 17 15.8 29.2 

109 05.6 43.5 32 17.8 29.4 
124 06.4 N22 43.3 47 19.9 S 2 29.6 
139 07.l 43.0 62 21.9 29.8 
154 07.8 42.8 77 24.0 29.9 
169 08.5 · • 42.6 92 26.0 · · 30.1 
184 09.2 42.4 107 28.l 30.3 
199 10.0 42.2 122 30.1 30.5 
214 10.7 N22 42.0 137 32.2 S 2 30.7 
229 11.4 41.7 152 34.2 30.9 
244 12.1 41.5 167 36.3 31.l 
259 12.8 · · 41.3 182 38.3 · · 31.2 
274 13.6 41.1 197 40.4 31.4 
289 14.3 40.9 212 42.4 31.6 
304 15.0 N22 40.7 227 44.5 S 2 31.8 
319 15.7 40.4 242 46.5 32.0 
334 16.4 40.2 257 48.6 32.2 
349 17.2 · · 40.0 272 50.6 • · 32.3 

4 17.9 39.8 287 52.7 32.5 
19 18.6 39.6 302 54.7 32.7 
34 19.3 N22 39.3 317 56.7 S 2 32.9 
49 20.0 39.1 332 58.8 33.1 
64 20.8 38.9 348 00.8 33.3 
79 21.5 · · 38.7 3 02.9 · · 33.4 
94 22.2 38.5 18 04.9 33.6 

109 22.9 38.2 33 07.0 33.8 
124 23.7 N22 38.0 48 09.0 S 2 34.0 
139 24.4 37.8 63 11.l 34.2 
154 25.1 37.6 78 13.1 34.4 
169 25.8 · · 37.3 93 15.2 · · 34.6 
184 26.5 37.1 108 17.2 34.7 
199 27.3 36.9 123 19.2 34.9 
214 28.0 N22 36.7 138 21.3 S 2 35.1 
229 28.7 36.4 153 23.3 35.3 
244 29.4 36.2 168 25.4 35.5 
259 30.2 · · 36.0 183 27.4 · · 35.7 
274 30.9 35.8 198 29.5 35.8 
289 31.6 35.5 213 31.5 36.0 
304 32.3 N22 35.3 228 33.6 S 2 36.2 
319 33.l 35.l 243 35.6 36.4 
3.34 33.8 34.9 258 37.6 36.6 
349 34.5 · • 34.6 273 39.7 • · 36.8 

4 35.2 34.4 288 41.7 37.0 
19 36.0 34.2 303 43.8 37.l 
34 36.7 N22 34.0 318 45.8 S 2 37.3 
49 37.4 33.7 333 47.9 37.5 
64 38.2 33.5 348 49.9 37.7 
79 38.9 · · 33.3 3 52.0 • · 37.9 
94 39.6 33.0 18 54.0 38.l 

109 40.3 32.8 33 56.0 38.3 
124 41.l N22 32.6 48 58.1 S 2 38.4 
139 41.8 32.4 64 00.l 38.6 
154 42.5 32.l 79 02.2 38.8 
169 43.2 • • 31.9 94 04.2 • · 39.0 
184 44.0 31.7 109 06.3 39.2 
199 44.7 31.4 124 08.3 39.4 

V 0.7 d 0.2 ll 2.0 d 0.2 

G.H.A. Nome 

137 55.3 S O 43.2 Acomar 
152 57 .6 43.3 Achernar 
167 59.8 43.4 Acrux 
183 02.0 • · 43.5 Adhara 
198 04.3 43.6 Aldebaran 
213 06.5 43.7 
228 08.7 S O 43.8 Alioth 
243 11.0 43.9 Alkaid 
258 13.2 44.0 Al Na'ir 
273 15.5 • · 44.l Alnilam 
288 17.7 44.2 Alphard 
303 19.9 44.3 
318 22.2 S 0 44.4 Alphecca 
333 24.4 44.5 Alpheratz 
348 26.6 44.6 Altair 

3 28.9 · · 44.7 Ankaa 
18 31.l 44.8 Antares 
33 33.3 44.9 
48 35.6 S 0 45.0 Arcturus 
63 37.8 45.2 Atria 
78 40.0 45.3 Avior 
93 42.3 • · 45.4 Bellatrix 

108 44.5 45.5 Betelgeuse 
123 46.7 45.6 
138 49.0 S 0 45.7 Canopus 
153 51.2 45.8 Capella 
168 53.4 45.9 Deneb 
183 55. 7 · · 46.0 Denebola 
198 57.9 46.l Diphda 
214 00.l 46.2 
229 02.4 S 0 46.3 Dubhe 
244 04.6 46.4 Elnath 
259 06.8 46.5 Eltanin 
274 09.1 · · 46.6 Enif 
289 11.3 46.7 Fomalhaut 
304 13.5 46.8 
319 15.8 S O 46.9 Gacrux 
334 18.0 47.0 Gienah 
349 20.2 47.1 Hadar 

4 22.5 · · 47.3 Hamal 
19 24.7 47.4 Kaus Aust. 
34 26.9 47.5 
49 29.1 S O 47.6 Kochab 
64 31.4 47.7 Markab 
79 33.6 47.8 Menkar 
94 35.8 · · 47.9 Menkent 

109 38.l 48.0 Miaplacidus 
124 40.3 48.1 

139 42.5 S 0 48.2 Mirfak 
154 44.8 48.3 Nunki 
169 47.0 48.4 Peacock 
184 49.2 · · 48.5 Pollux 
199 51.5 48.6 Procyon 
214 53.7 48.7 
229 55.9 S O 48.8 Rasalhague 
244 58.2 48.9 Regulus 
260 00.4 49.0 Rigel 
275 02.6 • • 49.2 Rigil Kent. 
290 04.8 49.3 Sabik 
305 07.1 49.4 
320 09.3 S 0 49.5 Schedar 
335 11.5 49.6 Shaula 
350 13.8 49.7 Sirius 

5 16.0 · · 49.8 Spica 
20 18.2 49.9 Suhail 
35 20.5 50.0 
50 22.7 S O 50.1 Vega 
65 24.9 50.2 Zuben'ubi 

S.H.A. 

315 36.7 S40 22.5 
335 44.5 S57 19.6 
173 37.0 S62 59.9 
255 31.9 S28 51,_1, 
291 17.4 Nl6 28.3 

166 42.3 N56 03.9 
153 18.2 N49 24.7 

28 13.7 547 03.0 
276 11.2 S 1 12.7 
218 20.3 S 8 34.6 

126 31.6 N26 46.9 
358 08.4 N28 59.3 

62 31.6 N 8 49.3 
353 39.3 542 24.2 
112 56.0 S26 23.5 

146 18.0 Nl9 17.0 
108 19.5 568 59.9 
234 28.5 S59 26.9 
278 58.2 N 6 20.0 
271 27.8 N 7 24.3 

264 07.3 S52 40.9 
281 10.6 N45 58.6 

49 47.6 N45 13.0 
182 58.7 Nl4 40.7 
349 20.0 S18 05.2 

194 22.0 N61 51.3 
278 43.5 N28 35.5 
90 57.l NSl 29.8 
34 10.6 N 9 47.5 
15 50.4 S29 43.1 

172 28.5 S57 00.7 
176 17.6 S17 26.3 
149 22.7 560 17.2 
328 28.1 N23 22.4 

84 15.7 S34 23.7 

137 19.2 N74 14.3 
14 02.2 Nl5 06.4 

314 40.4 N 4 01.1 
148 36.4 S36 16.8 
221 45.7 569 38.4 

309 15.2 N49 47.5 
76 28.1 S26 19.2 
53 56.8 S56 47.7 

243 57.7 N28 04.3 
245 25.4 N 5 16.4 

96 28.8 Nl2 34.6 
208 09.7 Nl2 03.6 
281 35.S S 8 13.3 
140 25.1 560 45.6 
102 40.3 S15 42.1 

350 07.9 N56 26.0 
96 54.7 S37 05.5 

258 55.4 S16 41.3 
158 57 .O S11 03.8 
223 10.8 543 21.3 

80 55.l N38 46.2 
137 32.4 S15 57.8 

80 27.1 50.3 t------5-.H-.A.--Me-,-_-P-ot-t. 
95 29.4 • • 50.4 • , h m 

110 31.6 50.5 Venus 
125 33.8 50.6 Mars 

Jupiter 
V 2.2 d 0.1 Saturn 

180 18.2 14 14 
247 54.5 9 43 
171 16.0 14 48 
172 32.8 14 43 



AUGUST 17, 18, 19 (MON., TUES., WED.) 163 

Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

17 18 19 20 Nout. 
G.M.T. 

d h h h 
G.H.A. Dec. G.H.A. V Dec. H.P. 0 h m h m h m h m m m m 

d h n ' 0 ' 0 ' 0 ' ' 
N 72 fill Ill/ 02 43 21 21 21 07 20 53 20 38 

17~ 178 58.4 Nl3 31.3 342 03.7 10.3 S10 41.3 10.8 58.l N 70 Ill/ 01 11 03 11 21 11 21 04 20 57 20 49 
193 58.5 30.5 356 33.0 10.4 10 30.5 10.9 58.2 68 Ill/ 02 04 03 31 21 04 21 02 21 00 20 59 

02 208 58.6 29.7 11 02.4 10.3 10 19.6 11.0 58.2 66 Ill/ 02 35 03 47 20 57 21 00 21 03 21 07 
03 223 58.8 .. 29.0 25 31.7 10.4 10 08.6 11.0 58.2 64 01 02 02 58 04 00 20 51 20 59 21 06 21 14 
04 238 58.9 28.2 40 01.1 10.4 9 57.6 11.l 58.2 62 01 50 03 16 04 11 20 47 20 57 21 08 21 19 
05 253 59.0 27.4 54 30.5 10.4 9 46.5 11.l 58.2 60 02 18 03 31 04 21 20 42 20 56 21 10 21 25 

06 268 59.2 N13 26.6 68 59.9 10.4 s 9 35.4 11.2 58.3 N 58 02 40 03 43 04 29 20 39 20 55 21 12 21 29 
07 283 59.3 25.8 83 29.3 10.5 9 24.2 11.3 58.3 56 02 57 03 54 04 36 20 35 20 54 21 13 21 33 
08 298 59.4 25.0 97 58.8 10.4 9 12.9 11.3 58.3 54 03 11 04 03 04 43 20 32 20 54 21 15 21 37 

M 09 313 59.6 .. 24.2 112 28.2 10.5 9 01.6 11.4 58.3 52 03 23 04 11 04 48 20 29 20 53 21 16 21 40 

0 10 328 59.7 23.4 126 57.7 10.5 8 50.2 11.4 58.3 50 03 33 04 18 04 54 20 27 20 52 21 17 21 43 

N 11 343 59.8 22.6 141 27.2 10.5 8 38.8 11.5 58.4 45 03 54 04 33 05 05 20 21 20 51 21 20 21 50 

D 12 359 00.0 N13 21.8 155 56.7 10.5 s 8 27.3 11.6 58.4 N 40 04 11 04 45 05 14 20 17 20 49 21 22 21 55 
A 13 14 00.l 21.0 170 26.2 10.5 8 15.7 11.6 58.4 35 04 23 04 55 05 22 20 13 20 48 21 24 22 00 
y 14 29 00.3 20.2 184 55.7 10.5 8 04.l 11.6 58.4 30 04 34 05 04 05 29 20 09 20 47 21 25 22 04 

15 44 00.4 .. 19.4 199 25.2 10.6 7 52.5 11.7 58.4 20 04 51 05 18 05 41 20 03 20 46 21 28 22 12 
16 59 00.5 18.6 213 54.8 10 b 7 40.8 11.7 58.5 N 10 05 04 05 29 05 51 19 58 20 44 21 31 22 18 
17 74 00.7 17.11 778 24.4 10.S 7 29.l 11.8 58.5 0 05 15 05 39 06 00 19 53 20 43 21 33 22 25 

18 89 00.8 N13 17.0 242 53.9 10.6 s 7 17.3 11.9 58.5 S 10 05 23 05 48 06 10 19 48 20 42 21 36 22 31 
19 104 00.9 16.2 257 23.5 10.6 7 05.4 11.9 58.5 20 05 31 05 57 06 20 19 42 20 40 21 39 22 38 
20 119 01.l 15.4 271 53.l 10.6 6 53.5 11.9 58.5 30 05 38 06 06 06 31 19 36 20 39 21 42 22 46 
21 134 01.2 .. 14.6 286 22.7 10.6 6 41.6 11.9 58.5 35 05 41 06 11 06 37 19 33 20 38 21 44 22 50 
22 149 01.3 13.7 300 52.3 10.6 6 29.7 12.l 58.6 40 05 45 06 17 06 44 19 29 20 37 21 46 22 55 
23 164 01.5 12.9 315 21.9 10.7 6 17 .6 12.0 58.6 45 05 48 06 22 06 53 19 24 20 36 21 48 23 01 

18~ 179 01.6 N13 12.l 329 51.6 10.6 s 6 05.6 12.l 58.6 S 50 05 51 06 29 07 03 19 18 20 34 21 51 23 08 
194 01.8 11.3 344 21.2 10.7 5 53.5 12.l 58.6 52 05 53 06 32 07 07 19 16 20 34 21 52 23 12 

02 209 01.9 10.5 358 50.9 10.6 5 41.4 12.2 58.6 54 05 54 06 36 07 12 19 13 20 33 21 54 23 15 
03 224 02.0 .. 09.7 13 20.5 10.7 5 29 .2 12.2 58.6 56 05 56 06 39 07 18 19 09 20 32 21 56 23 20 
04 239 02.2 08.9 27 50.2 10.6 5 17.0 12.2 58.7 58 05 57 06 43 07 24 19 06 20 31 21 57 23 24 
05 254 02.3 08.1 42 19.8 10.7 5 04.8 12.3 58.7 S 60 05 59 06 47 07 31 19 02 20 30 21 59 23 29 

06 269 02.4 Nl3 07.3 56 49.5 10.7 s 4 52.5 12.3 58.7 Twilight Moon1et 
07 284 02.6 06.5 71 19.2 10.7 4 40.2 12.3 58.7 lot. Sunset 
08 299 02.7 05.7 85 48.9 10.7 4 27.9 12.4 58.7 Civil Nout. 17 18 19 20 

T 09 314· 02.9 .. 04.9 100 18.6 10.7 4 15.5 12.4 58.7 u 10 329 03.0 04.1 114 48.3 10.7 4 03.1 12.4 58.7 h h h h m n h m h m m h m m m 
E 11 344 03.l 03.3 129 18.0 10.7 3 50.7 12.4 58.8 N 72 21 19 Ill/ /Ill 05 13 07 16 09 16 11 18 
s 

12 N 70 0 359 03.3 Nl3 02.5 143 47.7 10.7 s 3 38.3 12.5 58.8 20 53 22 46 Ill/ 05 29 07 23 09 15 11 09 

A 13 14 03.4 01.7 158 17.4 10.7 3 25.8 12.5 58.8 68 20 33 21 58 Ill/ 05 42 07 28 09 14 11 01 

y 14 29 03.6 00.8 172 47.1 10.7 3 13.3 12.5 58.8 66 20 18 21 28 Ill/ 05 53 07 33 09 14 10 55 
15 44 03.7 13 00.0 187 16.8 10.7 3 00.8 12.5 58.8 64 20 05 21 06 22 55 06 02 01 37 09 13 10 50 
16 59 03.8 12 59.2 201 46.5 10.6 2 48.3 12.6 58.8 62 19 54 20 49 22 13 06 09 07 41 09 13 10 46 
17 74 04.0 58.4 216 16.l 10.7 2 35.7 12.6 58.8 60 19 45 20 35 21 45 06 16 07 44 09 12 10 42 

18 89 04.l Nl2 57.6 230 45.8 10.7 s 2 23.1 12.6 58.9 N 58 19 37 20 23 21 25 06 21 07 46 09 12 10 38 
19 104 04.3 56.8 245 15.5 10.7 2 10.5 12.6 58.9 56 19 30 20 12 21 08 06 26 07 48 09 11 10 35 
20 119 04.4 56.0 259 45.2 10.7 1 57.9 12.6 58.9 54 19 24 20 03 20 55 06 31 07 51 09 11 10 32 
21 134 04.5 .. 55.2 274 14.9 10.7 l 45.3 12.6 58.9 52 19 18 19 55 20 43 06 35 07 52 09 11 10 30 
22 149 04.7 54.4 288 44.6 10.7 l 32.7 12.7 58.9 50 19 13 19 48 20 33 06 39 07 54 09 11 10 28 
23 164 04.8 53.5 303 14.3 10.7 1 20.0 12.6 58.9 45 19 02 19 33 20 12 06 46 07 58 09 10 10 23 

19: 179 05.0 Nl2 52.7 317 44.0 10.6 s l 07.4 12.7 58.9 N 40 18 53 19 21 19 56 06 53 08 01 09 10 10 19 
194 05.l 51.9 332 13.6 10.7 0 54.7 12.7 58.9 35 18 45 19 12 19 43 06 59 08 04 09 09 10 15 

02 209 05.3 51.l 346 43;3 10.6 0 42.0 12.7 59.0 30 18 38 19 03 19 33 07 04 08 06 09 09 10 12 
03 224 05.4 .. 50.3 l 12.9 10.7 0 29.3 12.7 59.0 20 18 27 18 49 19 16 07 12 08 10 09 08 10 07 
04 239 05.5 49.5 15 42.6 10.6 0 16.6 12.7 59.0 N 10 18 17 18 38 19 03 07 19 08 13 09 08 10 02 
05 254 05.7 48.7 30 12.2 10.7 s 0 03.9 12.7 59.0 0 18 07 18 28 18 53 07 26 08 17 09 07 09 58 

06 269 05.8 Nl2 47 .8 44 41.9 10.6 N 0 08.8 12.7 59.0 S 10 17 58 18 19 18 44 07 33 08 20 09 06 09 53 
W 07 284 06.0 47.0 59 11.5 10.6 0 21.5 12.7 59.0 20 17 48 18 11 18 37 07 40 08 23 09 06 09 49 

E 
08 299 06.1 46.2 73 41.1 10.6 0 34.2 12.7 59.0 30 17 37 18 02 18 30 07 49 08 27 09 05 09 43 
09 314 06.3 .. 45.4 88 1-0.7 10.6 0 46.9 12.8 59.0 35 17 31 17 57 18 27 07 53 08 29 09 04 09 40 

0 10 329 06.4 44.6 102 40.3 10.5 0 59.7 12.7 59.0 40 17 24 17 52 18 23 07 59 08 32 09 04 09 37 
N 11 344 06.5 43.8 117 09.8 10.6 1 12.4 12.7 59.0 45 17 15 17 46 18 20 08 05 08 35 09 03 09 33 
E 

12 359 06.7 Nl2 42.9 10.s N s so s 131 39.4 l 25.l 12.7 59.l 17 06 17 39 18 17 08 17 08 38 09 03 09 28 

D 13 14 06.8 42.] 146 08.9 10.6 l 37.8 12.7 59.l 52 17 01 17 36 18 16 08 1~ 08 39 09 o;, 09 16 

A 14 29 07.0 41.3 160 38.5 JO t, l 50.5 12.7 59.1 54 16 56 17 33 18 14 08 19 08 41 09 02 09 n 
y 15 44 07.l .. 40.5 175 08.0 10.5 2 03.2 12.6 59.1 56 16 50 17 29 18 13 08 23 08 43 09 01 09 71 

16 59 07.3 39.7 189 37.5 10 5 2 15.8 12.7 59.l 58 16 44 17 25 18 12 08 28 08 45 09 01 09 18 
17 74 07.4 38.9 204 07.0 10.4 2 28.5 12.7 59.l s 60 16 37 17 21 18 10 08 33 08 47 09 01 09 15 

18 89 07.6 Nl2 38.0 218 36.4 10.s N 2 41.2 12.6 59.l SUN MOON 
19 104 07.7 37.2 233 05.9 10.4 2 53.8 12.7 59.l 

Eqn. of Time 20 119 07.9 36.4 247 35.3 10.4 3 06.5 12.6 59.l Mer. Mer. Pon. 
Ag, Phase Day 

21 134 08.0 .. 35.6 262 04.7 10.4 3 19.l 12.6 59.1 00' 12' Pou. Upper Lower 

22 149 08.l 34.8 276 34.l 10.3 3 31.7 12.6 59.l m . m . h m h m h m d 

23 164 08.3 33.9 291 03.4 10.4 3 44.3 12.5 59.2 17 04 07 04 00 12 04 01 14 13 40 17 
18 03 54 03 47 12 04 02 05 14 30 18 0 S.£?. 15.8 d 0.8 s.o. 15.9 16.0 16.l 19 03 40 03 34 12 04 02 55 15 20 19 



16,1 AUGUST 20, 21, 22 (THURS., FRL, SAT.) 

ARIES VENUS 3.4 MARS + LB JUPITER --1.3 SATURN +1.2 STARS 
<,M f 

c~_II A r., HA o~< CH.A. Der G.H.A. Dec. G.H.A. Dec Nome S.H.A. Dec. 
a f, " 0 , . . 0 , 0 " . ; 

2000 328 14.5 146 23.5 S 0 00.7 214 45.4 N22 31.2 139 10.3 S 2 39.6 140 36.l S 0 50.7 Acamor 315 36.7 S40 22.5 
01 343 16.9 161 23.3 02.0 229 46.2 31.0 154 12.4 39.7 155 38.3 50.8 Achernar 335 44.5 S57 19.6 
02 358 19.4 176 23.l 03.3 244 46.9 30.7 169 14.4 39.9 170 40.5 51.0 Acrux 173 3 7 .l S62 59.9 
03 13 21.9 191 22.9 .. 04.6 259 47.6 .. 30.5 184 16.5 . . 40.1 185 42.8 .. 51.l Adhnro lt;5 31.9 S78 '>6 h 
04 28 24.3 206 22.6 05.9 274 48.3 30.3 199 18.5 40.3 200 45.0 51.2 Aldeboron ?91 17.3 NH, 28.3 
05 43 26.8 221 22.4 07.2 289 49.l 30.0 214 20.5 40.5 215 47.2 51..i 
06 58 29.2 236 22.2 5 0 08.5 304 49.8 N22 29.8 229 22.6 S 2 40.7 230 49.4 S 0 51.4 Almth 161, 47.3 N56 03.9 
07 73 31.7 251 22.0 09.8 319 50.5 29.6 244 24.6 40.9 245 51.7 51.5 Alkaid 153 18.2 N49 24 7 

T 08 88 34.2 266 21.8 11.l 334 51.3 29.3 259 26.7 41.0 260 53.9 51.6 Al No'ir 28 13.7 S47 OJ.O 
H 09 103 36.6 281 21.5 .. 12.3 349 52.0 . . 29.l 274 28.7 .. 41.2 275 56.l .. 51.7 Alnilam 276 11.2 S l 12.7 
u 10 118 39.1 296 21.3 13.6 4 52.7 28.9 289 30.7 41.4 290 58.4 51.8 Alphard 218 20 3 5 8 :14.6 
k 11 133 41.6 311 21.l 14.9 19 53.5 28.6 304 32.8 41.6 306 00.6 51.9 
s 12 148 44.0 326 20.9 S 0 16.2 34 54.2 N22 28.4 319 34.8 5 2 41.8 321 02.8 5 0 52.0 Alphecca 126 31.6 N26 46.9 
D 13 163 46.5 341 20.6 17.5 49 54.9 28.2 334 36.9 42.0 336 05.0 52.l Alpheratz 358 08.4 N28 59.3 
A 14 178 49.0 356 20.4 18,1? 64 55.7 27.9 349 38.9 42.2 351 07.3 52.2 Altair 62 31.6 N 8 49.3 
y 15 193 51.4 11 20.2 .. 20.l 79 56.4 . . 27.7 4 41.0 .. 42.4 6 09.5 . . 52.3 Ankoo 353 39.3 S42 24.2 

16 208 53.9 26 20.0 21.4 94 57.l 27.5 19 43.0 42.5 21 11.7 52.4 Antares 112 56.0 526 23.5 
17 223 S6.4 41 19.8 22.7 109 57.8 27.2 34 45.0 42.7 36 14.0 52.6 
18 2 38 58.8 56 19.5 5 0 24.0 124 58.6 N22 27.0 49 47.l S 2 42.9 51 16.2 5 0 52.7 Arcturus 146 18.0 Nl9 17.0 
l? 254 01.3 71 19.3 25.3 139 59.3 26.8 64 49.l 43.l 66 18.4 52.8 Atria 108 19.5 S68 59.9 
20 269 03.1 86 19 l 26.5 155 00.0 26.5 79 51.2 43.3 81 20.6 52.9 Avior 234 28.5 S59 26.9 
21 284 06.2 101 18.9 . ' 27.8 170 00.8 .. 26.3 94 53.2 .. 43.5 96 22.9 .. 53.0 Bellatrix 278 58.2 N 6 20.0 
'i!2 799 08 7 116 18.7 29.l 185 01.5 26.0 109 55.2 43,7 111 25.l 53.l Betelgeuse 271 27.8 N 7 24.3 
23 314 11.l 131 18.4 30.4 200 02.2 25.8 124 57.3 43.8 126 27.3 53.2 

2100 329 13.6 146 18.2 S 0 31.7 215 03.0 N22 25.6 139 59.3 5 2 44.0 141 29.6 5 0 53.3 Canopus 264 07 .3 552 40.9 
01 344 16.1 161 18 0 33.0 230 03.7 25.3 155 01.3 44.2 156 31.8 53.4 Capello 281 10.5 N45 58.6 
02 359 18.5 176 17.8 34.3 245 04.4 25.1 170 03.4 44.4 171 34.0 53.5 Deneb 49 4 7 .6 N45 13.0 
03 14 21.0 191 17.6 .. 35.6 260 05.2 .. 24.9 185 05.4 .. 44.6 186 36.2 . . 53.6 Denebola 182 58.7 Nl4 40.7 
04 29 23.5 206 17.3 36.9 275 05.9 24.6 200 07.5 44.8 201 38.5 53.7 Diphda 349 20.0 S18 05.2 
05 44 25.9 221 17.l 38.2 290 06.6 24.4 215 09.5 45.0 216 40.7 53.8 

06 59 28.4 236 16.9 S 0 39.5 305 07.4 N22 24.1 230 11.5 5 2 45.2 231 42.9 5 0 53.9 Dubhe 194 22.0 N61 51.2 
07 74 30.9 251 16.7 40.7 320 08.l 23.9 245 13.6 45.3 246 45.1 54.0 Elnath 278 43.5 N28 35.5 
08 89 33.3 266 16.5 42.0 335 08.8 23.7 260 15.6 45.5 261 47.4 54.2 Eltanin 90 57.2 N51 29.8 

F 09 104 35.8 281 16.2 .. 43.3 350 09.6 .. 23.4 275 17.7 . . 45.7 276 49.6 . . 54.3 Enif 34 10.6 N 9 47.5 
R 10 119 38.2 296 16.0 44.6 5 10.3 23.2 290 19.7 45.9 291 51.8 54.4 Fomalhaut 15 50.3 529 43.l 
I 11 134 40.7 311 15.8 45.9 20 11.1 22.9 305 21.7 46.l 306 54.0 54.5 
D 12 149 43.2 326 15.6 5 0 47.2 35 11.8 N22 22.7 320 23.8 5 2 46.3 321 56.3 S 0 54.6 Gacrux 172 28.5 S57 00.6 
A 13 164 45.6 341 15.4 48.5 50 12.5 22.4 335 25.8 46.5 336 58.5 54.7 Gienah 176 17.6 S17 26.3 
y 14 179 48.1 356 15.1 49.8 65 13.3 22.2 350 27 .8 46.7 352 00. 7 54.8 Hadar 149 22.7 S60 17.2 

15 194 50.6 11 14.9 .. 51.l 80 14.0 .. 22.0 5 29.9 . . 46.8 7 03.0 .. 54.9 Hamal 328 28.l N23 22.4 
16 209 53.0 26 14.7 52.4 95 14.7 21.7 20 31.9 47.0 22 05.2 55.0 Kaus Aust. 84 15.7 S34 23.7 
17 224 55.5 41 14.5 53.7 110 15.5 21.5 35 34.0 47.2 37 07.4 55.l 
18 239 58.0 56 14.3 S 0 55.0 125 16.2 N22 21.2 50 36.0 5 2 47.4 52 09.6 S 0 55.2 Kochab 137 19.3 N74 14.3 
19 255 00.4 71 14.0 56.2 140 16.9 21.0 65 38.0 47.6 67 11.9 55.3 Markab 14 02.2 Nl5 06.4 
20 270 02.9 86 13.8 57.5 155 17.7 20.8 80 40.1 47.8 82 14.1 55.4 Menkar 314 40.4 N 4 01.1 
21 285 05.3 101 13.6 0 58.8 170 18.4 . . 20.5 95 42.1 .. 48.0 97 16.3 .. 55.5 Menkent 148 36.4 536 16.8 
22 300 07.8 116 13.4 1 00.l 185 19.2 20.3 110 44.1 48.2 112 18.5 55.7 Miaplacidus 221 45.7 S69 38.4 
23 315 10.3 131 13.2 01.4 200 19.9 20.0 125 46.2 48.3 127 20.8 55.8 

22 00 330 12.7 146 12.9 S l 02.7 215 20.6 N22 19.8 140 48.2 S 2 48.5 142 23.0 5 0 55.9 Mirfak 309 15.l N49 47.5 
01 345 l 5.2 161 12.7 04.0 230 21.4 19.5 155 50.3 48.7 157 25.2 56.0 Nunki 76 28.1 526 19.2 
O:? () 17. 7 176 12.5 05.3 245 22.1 19.3 170 52.3 48.9 172 27.4 56.l Peacock 53 56.8 556 47.7 
03 15 20 1 191 12.3 .. 06.6 260 22.8 .. 19.0 185 54.3 .. 49.1 187 29.7 . . 56 2 Pollux 243 57.7 N28 04.3 
04 .30 22.6 206 12.1 07.9 275 23.6 18.8 200 56.4 49.3 202 31.9 56.3 Procyon 245 25.4 N 5 16.4 
05 4? 25.l 221 11.9 09.2 290 24.3 18.5 215 58.4 49.5 217 34.1 56.4 

06 60 27 .5 236 11.6 S l 10.5 305 25.1 N22 18.3 231 00.4 S 2 49.7 232 36.3 5 0 56.5 Rasalhague 96 28.8 Nl2 34.6 
07 75 30.0 251 11.4 11.7 320 25.8 18.1 246 02.5 49.8 247 38.6 56.6 Regulus 208 09.7 Nl2 03.6 

s 08 90 32.5 266 11.2 13.0 335 26.5 17.8 261 04.5 50.0 262 40.8 56.7 Rigel 281 35.5 S 8 13.3 
A 09 105 34.9 281 11.0 .. 14.3 350 27.3 .. 17.6 276 06.5 .. 50.2 277 43.0 . . 56.8 Rigil Kent. 140 25.2 S60 45.6 
T 10 120 37.4 296 10.8 15.6 5 28.0 17.3 291 08.6 50.4 292 45.2 56.9 Sabik 102 40.3 S15 42.l 
u 11 135 39.8 311 10.5 16.9 20 28.8 17.l 306 10.6 50.6 307 47.5 57.l 
R 12 150 42.3 326 10.3 5 1 18.2 35 29.5 N22 16.8 321 12.6 5 2 50.8 322 49.7 S 0 57.2 Schedar 350 07.9 NS6 26.0 
D 13 165 44.8 341 10.1 19.5 50 30.2 16.6 336 14.7 51.0 337 51.9 57.3 Shaula 96 54.7 S37 05.5 
A 14 180 47.2 356 09.9 20.8 65 31.0 16.3 351 16.7 51.2 352 54.l 57.4 Sirius 258 55.4 516 41.3 
y 15 195 49.7 11 09.7 .. 22.l 80 31.7 . . 16.l 6 18.8 . . 51.3 7 56.4 .. 57.5 Spica 158 57.l SU 03.8 

16 210 52.2 26 09.5 23.4 95 32.5 15.8 21 20.8 51.5 22 58.6 57.6 Suhoil 223 10.8 S43 21.3 
17 225 54.6 41 09.2 24.7 110 33.2 15.6 36 22.8 51.7 38 00.8 57.7 

18 240 57.l 56 09.0 5 l 26.0 125 33.9 N22 15.3 51 24.9 S 2 51.9 53 03.0 S 0 57.8 Vega 80 55. l N38 46.2 
19 255 59.6 71 08.8 27.2 140 34.7 15.l 66 26.9 52.l 68 05.3 57.9 Zuben'ub; 137 32.4 S15 57.8 
20 271 02.0 86 08.6 28.5 155 35.4 14.8 81 28.9 52.3 83 07.5 58.0 S.H.A. Mer. Pou. 
21 286 04.5 101 08.4 .. 29.8 170 36.2 . . 14.6 96 31.0 .. 52.5 98 09.7 .. 58.l . , h m 

22 301 07 .0 116 08.l 31.' 185 36.9 14.3 111 33.0 52.7 113 11.9 58.2 Venus 177 04.6 14 15 
23 316 09.4 131 07.9 32.4 1200 37.6 14.l 126 35.0 52.9 128 14.2 58.4 Mora 245 49.4 9 39 

h m Jupiter 170 45.7 14 38 
f..·'t't Po~s 2 02.8 I' -0.2 d l.3 V 0.7 d 0.2 V 2.0 d 0.2 I! 2.2 d 0 l Saturn 172 15.9 14 32 



AUGUST 20, 21, 22 (THURS., FRI., SAT.) 165 

Twilight Moonrise 
SUN MOON Lot. 

Civil 
Sunrise 20 21 22 23 Nout. 

G.M.T. 
d h h h 

G.H.A. Dec. G.H.A. 1} Dec. H.P. 0 h m h m h m h m m m m 

d h . . " . ' ' 
N 72 Ill/ 1111 03 01 20 38 20 19 19 50 CJ 

2000 179 08.4 Nl2 33.l 305 32.8 10.3 N 3 56.8 12.6 59.2 N 70 1/11 01 43 03 25 20 49 20 41 20 31 20 12 
01 194 08.6 32.3 320 02.l 10 3 4 09.4 12.5 59.2 68 Ill/ 02 23 03 43 20 59 20 58 20 59 21 03 
02 209 08.7 31.5 334 31.4 10.J 4 21.9 12.5 59.2 66 Ill/ 02 so 03 58 21 07 21 12 21 20 21 35 
03 224 08.9 .. 30.7 349 00,7 10.2 4 34.4 12.5 59.2 64 01 30 03 10 04 09 21 14 21 24 21 38 21 59 
04 239 09.0 29.8 3 29.9 10 7 4 46.9 12.S 59.2 62 02 06 03 26 04 20 21 19 21 33 21 52 22 18 
05 254 09.2 29 0 17 59.l 10.2 4 59.4 12.4 59.2 60 02 31 03 39 04 28 21 25 21 42 22 04 22 34 

06 269 09.3 Nl2 28.7 32 28.3 10 2 N 5 11.8 12.4 59.2 N 58 02 50 03 51 04 36 21 29 21 49 22 14 22 47 
07 284 09.5 274 46 57.5 10 1 5 24.2 12.4 59.2 56 03 05 04 00 04 42 21 33 21 56 22 24 22 59 

T 08 299 09.6 26.5 61 26.6 10.1 5 36.6 12.) 59.2 54 03 18 04 09 04 48 21 37 22 02 22 32 23 09 
H 09 314 09.8 .. 25.7 75 55.7 10.l 5 48.9 12 4 59.2 52 03 29 04 16 04 53 21 40 22 07 22 39 23 18 
u 10 329 09.9 24.9 90 24.8 10.1 6 01.3 12.2 59.2 50 03 39 04 23 04 58 21 43 22 12 22 46 23 26 
R 11 344 10.1 24.l 104 53.9 10.0 6 13.5 12.3 59.2 45 03 59 04 37 OS 08 21 50 22 23 23 00 23 43 

s 12 359 10.2 Nl2 23.2 119 22.9 10 0 N 6 25.8 12.2 59.2 N 40 04 14 04 48 05 17 21 55 22 32 23 12 23 57 
D 13 14 10.4 22.4 133 51.9 99 6 38.0 12.2 59.2 35 04 26 04 58 05 24 22 00 22 39 23 22 24 10 
A 14 29 10.5 21.6 148 20.8 10.0 6 50.2 12.l 59.2 30 04 36 05 06 05 31 22 04 22 46 23 31 24 20 
y 15 44 10.7 .. 20.8 162 49.8 9.9 7 02.3 12.2 59.3 20 04 52 05 19 05 42 22 12 22 58 23 46 24 38 

16 59 10.8 19.9 177 18.7 9.8 7 14.5 12.0 59.3 N 10 05 04 05 29 OS 51 22 18 23 08 24 00 00 00 
17 74 11.0 19.l 191 47.5 9.9 7 26.5 12.0 59.3 0 05 14 05 39 06 00 22 25 23 18 24 12 00 12 

18 89 11.l Nl2 18.3 206 16.4 9.8 N 7 38.5 12.0 59.3 S 10 05 22 05 47 06 08 22 31 23 27 24 25 00 25 
19 104 11.3 17.4 220 45.2 9.7 7 50.5 12.0 59.3 20 05 29 05 55 06 17 22 38 23 38 24 39 00 39 
20 119 11.4 16.6 235 13.9 9.7 8 02.5 11.9 59.3 30 05 35 06 03 06 28 22 46 23 50 24 55 00 55 
21 134 11.6 .. 15.8 249 42.6 9.7 8 14.4 11.8 59.3 35 05 38 06 08 06 34 22 50 23 57 25 04 01 04 
22 149 11.7 15.0 264 11.3 9.7 8 26.2 11.8 59.3 40 05 41 06 13 06 40 22 55 24 05 00 05 01 15 
23 164 11.9 14.1 278 40.0 9.6 8 38.0 11.8 59.3 45 05 44 06 18 06 48 23 01 24 14 00 14 01 27 

2100 179 12.0 Nl2 13.3 293 08.6 9.6 N 8 49.8 11.7 59.3 s so 05 46 06 24 06 57 23 08 24 26 00 U, 01 47 
01 194 12.2 12.5 307 37.2 9.5 9 01.5 11.6 59.3 52 05 47 06 26 07 01 23 12 24 31 00 31 01 49 
02 209 12.3 11.6 322 05.7 9.5 9 13.l 11.6 59.3 54 05 48 06 29 07 06 23 15 24 37 00 37 01 57 
03 224 12.5 .. 10.8 336 34.2 9.~ 9 24.7 ll.6 59.3 56 05 49 06 32 .07 11 23 20 24 44 00 44 02 06 
04 239 12.6 10.0 351 02.7 9.4 9 36.3 ll.4 59.3 58 05 50 06 36 07 17 23 24 24 51 00 51 02 16 
05 254 12.8 09.2 5 31.1 9.4 9 47.7 11.5 59.3 S 60 05 51 06 40 07 23 23 29 24 59 00 59 02 28 

06 269 12.9 Nl2 08.3 19 59.5 9.3 N 9 59.2 11.4 59.3 Twilight Moonset 
07 284 13.1 07.5 34 27.8 9.3 10 10.6 11.3 59.3 Lat. Sunset 
08 299 13.3 06.7 48 56.1 9.3 10 21.9 ll.2 59.3 Civil Nout. 20 21 22 23 

F 09 314 13.4 .. 05.8 63 24.4 9.2 10 33.1 ll.2 59.3 
R 10 329 13.6 05.0 77 52.6 9.1 10 44.3 I L2 59.3 . h m h m h m h m h m h "' h m 

I 11 344 13.7 04.2 92 20.7 9.2 10 55.5 11.0 59.3 N 72 21 00 23 38 1111 11 18 13 26 15 50 Cl 

D 12 359 13.9 Nl2 03.3 106 48.9 9 o Nll 06.5 11.0 59.3 N 70 20 37 22 15 Ill/ 11 09 13 06 15 10 17 26 
A 13 14 14.0 02.5 121 16.9 9.1 11 17 .5 11.0 59.3 68 20 20 21 38 Ill/ ll 01 12 51 14 43 16 36 
y 14 29 14.2 01.7 135 45.0 9.0 11 28.5 10.9 59.3 66 20 06 21 13 23 41 10 55 12 38 14 22 16 04 

15 44 14.3 .. 00.8 150 13.0 8.9 11 39.4 10.8 59.3 64 19 55 20 53 22 29 10 50 12 28 14 06 15 41 
16 59 14.5 12 00.0 164 40.9 8.9 11 50.2 10.7 59.3 62 19 45 20 38 21 56 10 46 12 19 13 52 15 22 
17 74 14.6 11 59.2 179 08.8 8.9 12 00.9 10.7 59.3 60 19 36 20 25 21 32 10 42 12 12 13 41 15 07 

18 89 14.8 Nll 58.3 193 36.7 8.8 Nl2 11.6 10.6 59.3 N 58 19 29 20 14 21 14 10 38 12 05 13 31 14 54 
19 104 15.0 57.5 208 04.5 8.8 12 22.2 10.5 59.3 56 19 23 20 04 20 59 10 35 11 59 13 23 14 43 
20 119 15.l 56.6 222 32.3 8.7 12 32.7 10.4 59.3 54 19 17 19 56 20 46 10 32 11 54 13 15 14 33 
21 134 15.3 .. 55.8 237 00.0 8.7 12 43.l 10.4 59.3 52 19 12 19 49 20 35 10 30 11 49 13 08 14 25 
22 149 15.4 55.0 251 27.7 8.6 12 53.5 10.3 59.3 50 19 07 19 42 20 26 10 28 11 45 13 02 14 17 
23 164 15.6 54.1 265 55.3 8.6 13 03.8 10.2 59.3 45 18 57 19 28 20 06 10 23 11 36 12 49 14 00 

2200 179 15.7 Nll 53.3 280 22.9 8.5 Nl3 14.0 10.l 59.3 N 40 18 48 19 17 19 51 10 19 11 28 12 38 13 47 
01 194 15.9 52.5 294 50.4 8.5 13 24.l 10.1 59.3 35 18 41 19 08 19 39 10 15 11 22 12 29 13 3~ 
02 209 16.0 51.6 309 17.9 8.4 13 34.2 10.0 59.3 30 18 35 19 00 19 29 10 12 11 16 12 21 13 25 
03 224 16.2 .. 50.8 323 45.3 8.4 13 44.2 9.9 59.3 20 18 24 18 47 19 14 10 07 11 06 12 07 13 08 
04 239 16.4 49.9 338 12.7 8.4 13 54.1 9.8 59.3 N 10 18 15 18 37 19 02 10 02 10 58 11 55 12 ~3 
05 254 16.5 49.l 352 40.l 8.3 14 03.9 9.1 59.3 0 18 06 18 28 18 52 09 58 10 50 11 43 17 3'} 

06 269 16.7 Nll 48.3 7 07.4 8.2 Nl4 13.6 9.6 59.3 S 10 17 58 18 19 18 44 09 53 10 42 ll 32 12 25 
07 284 16.8 47.4 21 34.6 82 14 23.2 9.6 59.3 20 17 49 18 11 18 37 09 49 10 33 11 20 ]7. 10 

s 08 299 17.0 46.6 36 01.8 8.1 14 32.8 9.4 59.3 30 17 39 18 03 18 31 09 43 10 23 ll 06 11 53 
A 09 314 17.2 .. 45.7 50 28.9 8.1 14 42.2 9.4 59.3 35 17 33 17 59 18 29 09 40 10 18 10 58 11 43 
T 10 329 17.3 44.9 64 56.0 8.1 14 51.6 9.3 59.3 40 17 27 17 54 18 26 09 37 10 11 10 49 11 32 
u 11 344 17.5 44.l 79 23.1 8.0 15 00.9 9.1 59.3 45 17 19 17 49 18 23 09 33 10 04 10 39 11 19 

R 12 359 17.6 Nll 43.2 93 50.l 8.0 Nl5 10.0 9.1 59.3 S 50 17 10 17 43 18 21 09 28 09 55 10 26 11 03 
D 13 14 17.8 42.4 108 17.l 7.9 15 19.1 9.0 59.3 52 17 06 17 41 18 20 09 26 09 51 10 20 10 55 
A 14 29 17 .9 41.5 122 44.0 7.8 15 28.1 8.9 59.3 54 17 01 17 38 18 19 09 23 09 47 10 14 10 47 
y 15 44 18.l .. 40.7 137 10.8 7.8 15 37.0 8.8 59.3 56 16 56 17 35 18 18 09 21 09 42 10 07 10 37 

16 59 18.3 39.9 151 37.6 7.8 15 45.8 8.8 59.3 58 16 50 17 31 18 17 09 18 09 36 09 58 10 27 
17 74 18.4 39.0 166 04.4 7 7 15 54.6 8.6 59.3 S 60 16 44 17 28 18 16 09 15 09 30 09 49 10 15 

18 89 18.6 Nll 38.2 180 31.l 7.7 Nl6 03.2 8.5 59.3 SUN MOON 
19 104 18.7 37.3 194 57.8 7 6 16 11.7 8.4 59.3 

Eqn. of Time 20 119 18.9 36.5 209 24.4 7.6 16 20.1 8.3 59.3 Mer. Mer. Poss. 
Age Doy Phase 

21 134 19.l .. 35.6 223 51.0 7 .5 16 28.4 8.2 59.3 00' 12' Poss. Upper Lower 

22 149 19.2 34.8 238 17.5 7 5 16 36.6 8.1 59.3 m ' m . h m h m h m d 

23 164 19.4 33 9 252 44.0 7.4 16 44.7 8.0 59.3 20 03 27 03 19 12 03 03 46 16 11 20 
21 03 12 03 05 12 03 04 37 17 04 21 () 

s.o. 15.8 d 0.8 s.o. 16.l 16.2 16.2 22 02 57 02 50 12 03 05 30 17 58 22 
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ARIES VENUS -3.4 MARS +1.8 JUPITER -1.3 SATURN + 1.2 STARS 
C;.M.I 

<.,HA G.H.A Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec 

" I, " " " 0 0 0 ' 0 ' 0 0 ' 0 0 

2300 HI 11.9 l46 07.7 S l 33.7 215 38.4 N22 13.8 141 37.l S 2 53.0 143 16.4 S O 58.5 Acamar 315 36.6 S40 22.5 
OJ "146 14.3 161 07 5 35.0 230 39.1 13.6 156 39.1 53.2 158 18.6 58.6 Achernar 335 44.4 S57 19.6 
02 J l6.8 176 07 3 36.3 245 39.9 13.3 171 41.l 53.4 173 20.8 58.7 Acrux 173 37.l S62 59 9 
0 j I(, 19.3 191 0/ I .. 37.6 260 40.6 .. 13.l 186 43.2 .. 53.6 188 23.0 .. 58.8 Adhara 255 31.9 S28 56.6 
04 lJ ;>1.7 106 (J(, 8 31l.9 275 41.4 12.8 201 45.2 53.8 203 25.3 58.9 Aldebaran 291 17.3 Nl6 28.3 
OS 41, 74.? n1 01,1, 40.2 790 42.l 12.6 216 47.2 54.0 218 27.5 59.0 
()(, 61 ?I, I 2J6 06.4 S 1 41.4 305 42.9 N22 12.3 231 49.3 S 2 54.2 233 29.7 S 0 59.l Alioth 166 42.3 N56 03.9 
07 76 l'I l 7~1 06.2 42.7 320 43.6 12.l 246 51.3 54.4 248 31.9 59.2 Alkaid 153 18.2 N49 24.7 
08 '11 31.6 ?.66 06.0 44.0 335 44.3 11.8 261 53.3 54.6 263 34.2 59.3 Al Na'ir 28 13.6 S47 03.0 

s 09 106 34.1 281 05.8 .. 45.3 350 45.l . . 11.5 276 55.4 .. 54.7 278 36.4 .. 59.4 Alnilam 276 11.l S l 12.7 
IJ 10 l21 36.5 296 05.5 46.6 5 45.8 11.3 291 57.4 54.9 293 38.6 59.5 Alphard 218 20.3 S 8 34.6 
N 11 136 39.0 311 05.3 47.9 20 46.6 11.0 306 59.4 55.1 308 40.8 59.7 
D 12 151 41.5 326 05.1 S 1 49.2 35 47.3 N22 10.8 322 01.5 S 2 55.3 323 43.l S O 59.8 Alphecc-n 126 31.6 N26 46 9 
A 13 166 43.9 341 04.9 50.5 50 48.l 10.5 337 03.5 55.5 338 45.3 0 59.9 Alpht,rot, 158 08.3 N28 59 I 
y 14 181 46.4 356 04.7 51.8 65 48.8 10.3 352 05.5 55.7 353 47.5 l 00.0 Ahoir 67 3U, N 8 49 < 

15 196 48.8 11 04.4 .. 53.1 80 49.6 .. 10.0 7 07.6 . . 55.9 8 49.7 .. 00.l Ankoo 3'i 3 3'1.2 S4? 74 .' 
16 211 51.3 26 04.2 54.4 95 50.3 09.8 22 09.6 56.l 23 51.9 00.2 Antorr~ ll~ 56.0 S2t. n '> 
17 226 53.8 41 04.0 55.6 110 51.0 09.5 37 11.6 56.3 38 54.2 00.3 
18 241 56.2 56 03.8 S l 56.9 125 51.8 N22 09.2 52 13.7 S 2 56.5 53 56.4 S l 00.4 Arcturus 146 11!.0 Nl9 170 
19 256 58.7 71 03.6 58.2 140 52.5 09.0 67 15.7 56.6 68 58.6 00.5 Atria 108 19.5 S68 59.9 
20 272 01.2 86 03.4 1 59.5 155 53.3 08.7 82 17.7 56.8 84 00.8 00.6 Avior 234 28.5 S59 26.8 
21 287 03.6 101 03.1 2 00.8 170 54.0 .. 08.5 97 19.7 .. 57.0 99 03.l .. 00.7 Bellatrix 276 58.2 N 6 20.0 
22 302 06.1 116 02.9 02.l 185 54.8 08.2 112 21.8 57.2 114 05.3 00.8 Betelgeuse 271 27.7 N 7 24.3 
23 317 08.6 131 02.7 03.4 200 55.5 08.0 127 23.8 57.4 129 07.5 01.0 

2400 332 11.0 146 02.5 S 2 04.7 215 56.3 N22 07.7 142 25.8 S 2 57.6 144 09.7 S 1 01.l Canopus 264 07.2 S52 40.9 
01 347 13.5 161 02.3 06.0 230 57.0 07.4 157 27.9 57.8 159 11.9 01.2 Capella 281 10.5 N45 58.6 
02 2 15.9 176 02.1 07.3 245 57.8 07.2 172 29.9 58.0 174 14.2 01.3 Deneb 49 47.6 N45 13.0 
03 17 18.4 191 01.8 .. 08.6 260 58.5 .. 06.9 187 31.9 . . 58.2 189 16.4 .. 01.4 Denebola 182 58. 7 Nl4 40. 7 
04 32 20.9 206 01.6 09.8 275 59.3 06.7 202 34.0 58.3 204 18.6 01.5 Diphda 349 20.0 S18 05.2 
05 47 23.3 221 01.4 11.l 291 00.0 06.4 217 36.0 58.5 219 20.8 01.6 

06 67 75.8 236 01.2 S 2 12.4 306 00.8 N22 06.2 232 38.0 S 2 58.7 234 23.l S 1 01.7 Dubhe 194 22.0 N61 51.2 
07 77 ?.8.3 251 01.0 13.7 321 01.5 05.9 247 40.l 58.9 249 25.3 01.8 Elnath 278 43.5 N28 35.5 
08 92 30.7 266 00.8 15.0 336 02.3 05.6 262 42.l 59.1 264 27.5 01.9 Eltanin 90 57.2 N51 29.8 

M 09 107 33.2 281 00.5 .. 16.3 351 03.0 .. 05.4 277 44.l .. 59.3 279 29.7 . . 02.0 Enif 34 10.6 N 9 47.5 
() 10 122 35.7 296 00.3 17.6 6 03.8 05.l 292 46.l 59.5 294 31.9 02.2 Fomalhaut 15 50.3 S29 43.l 
N 11 137 38.l 311 00.l 18.9 21 04.5 04.9 307 48.2 59.7 309 34.2 02.3 
D 12 152 40.6 325 59.9 S 2 20.2 36 05.2 N22 04.6 322 50.2 S 2 59.9 324 36.4 S l 02.4 Gacrux 172 26.5 S57 00.6 
A 13 167 43.1 340 59.7 21.5 51 06.0 04.3 337 52.2 3 00.1 339 38.6 02.5 Gienah 176 17.6 S17 26.2 
y 14 182 45.5 355 59.5 22.7 66 06.7 04.l 352 54.3 00.2 354 40.8 02.6 Hadar 149 22.7 S60 17.2 

15 197 48.0 10 59.2 .. 24.0 81 07.5 .. 03.8 7 56.3 . . 00.4 9 43.0 .. 02.7 Hamal 328 28.0 N?3 22.5 
16 212 50.4 25 59.0 25.3 96 08.3 03.5 22 58.3 00.6 24 45.3 02.8 Koua Aust. 84 15.8 S34 23.7 
17 227 52.9 40 58.8 26.6 111 09.0 03.3 38 00.4 00.8 39 47.5 02.9 
18 ~42 55.4 55 58.6 S 2 27.9 126 09.8 N22 03.0 53 02.4 5 3 01.0 54 49.7 S l 03.0 Kochnb 137 19.3 N74 14.3 
19 257 57.8 70 58.4 29.2 141 10.5 0?.8 68 04.4 01 ? 69 51.9 03.l Mmkoh 14 07.2 Nl5 06.4 
20 273 00.3 85 58.2 30.5 156 11.3 02.5 83 06.4 01.4 84 54.l 03.2 Menkar 314 40.4 N 4 01.l 
21 288 02.8 100 57.9 .. 31.8 171 12.0 . . 02.2 98 08.5 .. 01.6 99 56.4 .. 03.4 Menkent 148 36.4 S36 16.8 
22 303 05.2 115 57.7 33.l 186 12.8 02.0 113 10.5 01.8 114 58.6 03.5 Miaplacidus 221 45.7 S69 38.4 
23 318 07.7 130 57.5 34.3 201 13.5 01.7 128 12.5 02.0 130 00.8 03.6 

2500 333 10.2 145 57.3 S 2 35.6 216 14.3 N22 01.4 143 14.6 S 3 02.2 145 03.0 S l 03.7 Mirfak 309 15.1 N49 47.5 
01 348 12.6 160 57.l 36.9 231 15.0 01.2 158 16.6 02.3 160 05.2 03.8 Nunki 76 28.l S26 19.2 
02 3 15.1 175 56.9 38.2 246 15.8 00.9 173 18.6 02.5 175 07.5 03.9 Peacock 53 56.8 S56 47.7 
03 18 17.6 190 56.6 .. 39.5 261 16.5 .. 00.6 188 20.6 . . 02.7 190 09.7 .. 04.0 Pollux 243 57.7 N28 04.3 
04 33 20.0 205 56.4 40.8 276 17.3 00.4 203 22.7 02.9 205 11.9 04.l Procyon 245 25.4 N 5 16.5 
05 48 22.5 220 56.2 42.1 291 18.0 22 00.1 218 24.7 03.l 220 14.1 04.2 

06 63 24.9 235 56.0 S 2 43.4 306 18.8 N21 59.8 233 26.7 S 3 03.3 235 16.3 S l 04.3 Rasalhague 96 26.9 Nl2 34.6 
07 78 27.4 250 55.8 44.7 321 19.5 59.6 248 28.8 03.5 250 18.6 04.4 Regulus 208 09.6 N12 03.6 
08 93 29.9 265 55.6 46.0 336 20.3 59.3 263 30.8 03.7 265 20.8 04.6 Rigel 281 35.5 S 8 13.2 

T 09 108 32.3 280 55.4 .. 47.2 351 21.0 .. 59.0 278 32.8 . . 03.9 280 23.0 .. 04.7 Rlgil Kent. 140 25.2 S60 45.6 
lJ lO 123 34.8 295 55.l 48.5 6 218 58.8 293 34.8 04.l 295 25.2 04.8 Sabik 102 40.3 S15 42.l 
l ll 138 :H .. 3 310 54.9 49.8 21 22.~ 58.5 308 36.9 04.2 310 27.4 04.9 
~ 

12 325 54.7 S 2 51.l 36 23.3 N21 58.2 323 38.9 S 3 04.4 325 29.7 S 1 05.0 Schedar 350 07.8 N56 26.0 
D 153 19.7 

A 13 168 42.2 340 54.5 52.4 51 24.l 58.0 338 40.9 04.6 340 31.9 05.l Shaula 96 54.7 S37 05.5 

y 14 183 44.7 355 54.3 53.7 66 24.8 57.7 353 42.9 04.8 355 34.1 05.2 Sirius 258 55.4 S16 41.3 
15 198 47.1 10 54.1 .. 55.0 81 25.6 .. 57.4 8 45.0 .. 05.0 10 36.3 .. 05.3 Spica 158 57.l S11 03.8 
16 713 49.6 25 53.8 56.3 96 26.3 57.2 23 47.0 05.2 25 38.5 05.4 Suhail 223 10.7 S43 21.3 
17 228 52.0 40 53.6 57.5 111 27.1 56.9 38 49.0 05.4 40 40.8 05.5 

18 243 54.5 55 53.4 S 2 58.8 126 27.8 N21 56.6 53 51.1 S 3 05.6 55 43.0 S l 05.7 Vega 80 55.l N38 46.3 
19 258 57.0 70 53.2 3 00.l 141 28.6 56.4 68 !>3.1 05.8 70 45.2 05.8 Zuben'ubi 137 32.4 S15 57.B 
20 273 59.4 85 53.0 01.4 156 29.3 56.1 83 55.l 06.0 85 47.4 0!>.9 S.H.A. M•r. Pou 
21 289 01.9 100 52.8 .. 02.7 171 30.l .. 55.8 98 57.l .. 06.2 100 49.(, . . 06.0 ,. h ... 
22 304 04.4 115 52.5 04.0 '.% 30.9 55.6 113 59.2 06.4 115 51.9 06.l Venv~ 173 SJ.5 14 11, 
23 319 06.8 130 52.3 05.3 201 31.6 55.3 129 01.2 06.5 130 54.l 06.2 Mon 243 45.2 9 36 

h m Jupiter 170 14.8 14 28 
Mer. Poss. l 51.0 V -0.2 d 1.3 t' 0.7 d 0.3 I! 2.0 d 0.2 V 2.2 " 0 l Saturn 171 58.7 14 21 . 
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Twilight Moonrise 
SUN MOON lot. 

Nout. Civil 
Sunrise 

23 24 25 26 
G.M.T. 

d h h h h h h m " m 
G.H.A. Dec. G.H.A. ·11 Oec. H.P. . m "' m m m 

h ' . ' ' " ' ' 
N 72 /Ill 01 12 03 19 CJ D D I J 

d . . 
23~ 179 19.5 Nll 33.l 267 10.4 7.4 Nl6 52.7 7.9 59.3 N 70 /Ill 02 08 03 39 20 12 CJ D 22 16 

194 19.7 32.3 281 36.8 7.3 17 00.6 7.8 59.3 68 /Ill 02 40 03 55 21 03 21 19 22 08 23 40 

02 209 19.9 31.4 296 03.l 7.3 17 08.4 7.6 59.3 66 01 03 03 03 04 08 21 35 22 05 22 58 24 19 
03 224 20.0 .. 30.6 310 29.4 7.3 17 16.0 7.6 59.3 64 01 51 03 21 04 18 21 59 22 35 23 30 24 45 
04 239 20.2 29.7 324 55.7 7.2 17 23.6 7.4 59.2 62 02 21 03 35 04 28 22 18 22 58 23 54 25 06 

05 254 20.4 28.9 339 21.9 7.1 17 31.0 7.4 59.2 60 02 42 03 48 04 35 22 34 23 16 24 12 00 12 

06 269 20.5 Nll 28.0 353 48.0 7.2 Nl7 38.4 7.2 59.2 N 58 03 00 03 58 04 42 22 47 23 31 24 28 00 28 
07 284 20.7 27.2 8 14.2 7.0 17 45.6 7.1 59.2 56 03 14 04 07 04 48 22 59 23 44 24 41 00 41 
08 299 20.8 26.3 22 40.2 7.1 17 52.7 7.0 59.2 54 03 26 04 15 04 53 23 09 23 56 24 53 00 53 

s 09 314 21.0 .. 25.5 37 06.3 6.9 17 59.7 6.9 59.2 52 03 36 04 22 04 58 23 18 24 06 00 06 01 03 

u 10 329 21.2 24.6 51 32.2 7.0 18 06.6 6.8 59.2 50 03 45 04 28 05 03 23 26 24 15 00 15 01 12 

N 11 344 21.3 23.8 65 58.2 6.9 18 13.4 6.7 59.2 45 04 03 04 41 05 12 23 43 24 34 00 34 01 32 

D 12 359 21.5 Nll 22.9 80 24.l 6.8 Nl8 20.l 6.5 59.2 N 40 04 17 04 52 05 20 23 57 24 49 00 49 01 47 
A 13 14 21.7 22.l 94 49.9 6.9 18 26.6 6.4 59.2 35 04 29 05 00 05 27 24 10 00 10 01 03 02 01 
y 14 29 21.8 21.2 109 15.8 6.8 18 33.0 6.3 59.2 30 04 38 05 OB 05 32 24 20 00 20 01 14 02 12 

15 44 22.0 .. 20.4 123 41.6 6.7 18 39.3 6.2 59.2 20 04 53 05 20 05 42 24 38 00 38 01 34 02 32 
16 59 22.l 19.5 138 07.3 6.7 18 45.5 6.1 59.2 N 10 05 04 05 30 05 51 00 00 00 54 01 51 02 49 
17 74 22.3 18.7 152 33.0 6.7 18 51.6 5.9 59.2 0 05 13 05 38 05 59 00 12 01 09 02 07 03 05 

18 89 22.5 Nll 17.8 166 58.7 6.6 Nl8 57.5 5.8 59.2 S 10 05 21 05 46 06 07 00 25 01 24 02 23 03 21 
19 104 22.6 17.0 181 24.3 6.6 19 03.3 5.7 59.2 20 05 27 05 53 06 15 00 39 01 40 02 41 03 39 
20 119 22.8 16.1 195 49.9 6.6 19 09.0 5.6 59.2 30 05 32 06 00 06 24 00 55 01 59 03 01 03 59 
21 134 23.0 .. 15.3 210 15.5 6.5 19 14.6 5.5 59.2 35 05 35 06 04 06 30 01 04 02 10 03 12 04 10 
22 149 23.1 14.4 224 41.0 6.5 19 20.l 5.3 59.l 40 05 37 06 08 06 36 01 15 02 22 03 26 04 23 
23 164 23.3 13.6 239 06.5 6.4 19 25.4 5.2 59.1 45 05 39 06 13 06 43 01 27 02 37 03 42 04 39 

24 00 179 23.5 Nll 12.7 253 31.9 6.5 Nl9 30.6 5.1 59.l S 50 05 41 06 18 06 51 01 42 02 55 04 01 04 58 
01 194 23.6 11.9 267 57.4 6.4 19 35.7 4.9 59.1 52 05 41 06 20 06 55 01 49 03 04 04 11 05 08 
02 209 23.8 11.0 282 22.8 6.3 19 40.6 4.8 59.1 54 05 42 06 23 06 59 01 57 03 13 04 21 05 18 
03 224 24.0 .. 10.2 296 48.1 6.4 19 45.4 4.7 59.1 56 05 42 06 26 07 04 02 06 03 24 04 33 05 29 
04 239 24.1 09.3 311 13.5 6.3 19 50.1 4.6 59.l 58 05 43 06 28 07 09 02 16 03 36 04 46 05 43 
05 254 24.3 08.5 325 38.8 6.3 19 54.7 4.4 59.1 S 60 05 43 06 32 07 15 02 28 03 51 05 03 05 58 

06 269 24.5 Nll 07.6 340 04.l 6.2 Nl9 59.l 4.3 59.1 Twilight Moonset 
07 284 24.6 06.7 354 29.3 6.3 20 03.4 4.2 59.l Lat. Sunset 
08 299 24.8 05.9 8 54.6 6.2 20 07.6 4.0 59.l Civil Naut. 23 24 25 26 

M 09 314 25.0 .. 05.0 23 19.8 6.1 20 11.6 3.9 59.l 
0 10 329 25.1 04.2 37 44.9 6.2 20 15.5 3.8 59.l . h m h m h m h m h m h m h m 

N 11 344 25.3 03.3 52 10.l 6.2 20 19.3 3.6 59.0 N 72 20 42 22 40 //// D D D CJ 

D 12 359 25.5 Nll 02.5 66 35.3 6.1 N20 22.9 3.5 59.0 N 70 20 22 21 51 /Ill 17 26 D D 21 27 
A 13 14 25.6 01.6 81 00.4 6.1 20 26.4 3.4 59.0 68 20 07 21 20 Ill/ 16 36 18 21 19 34 20 01 
y 14 29 25.8 11 00.8 95 25.5 6.1 20 29.8 3.2 59.0 66 19 54 20 58 22 51 16 04 17 36 18 43 19 22 

15 44 26.0 10 59.9 109 50.6 6.0 20 33.0 3.1 59.0 64 19 44 20 41 22 08 15 41 17 06 18 12 18 55 
16 59 26.1 59.0 124 15.6 6.1 20 36.l 3.0 59.0 62 19 35 20 27 21 40 15 22 16 43 17 48 18 34 
17 74 26.3 58.2 138 40.7 6.0 20 39.1 2.8 59.0 60 19 28 20 15 21 19 15 07 16 25 17 29 18 17 

18 89 26.5 NlO 57.3 153 05.7 6.1 N20 41.9 2.7 59.0 N 58 19 21 20 05 21 03 14 54 16 10 17 13 18 03 
19 104 26.6 56.5 167 30.8 6.0 20 44.6 2.6 59.0 56 19 15 19 56 20 49 14 43 15 57 17 00 17 50 
20 119 26.8 55.6 181 55.8 6.0 20 47.2 2.4 59.0 54 19 10 19 48 20 37 14 33 15 46 16 48 17 39 
21 134 27.0 .. 54.7 196 20.8 6.0 20 49.6 2.3 58.9 52 19 05 19 42 20 27 14 25 15 36 16 38 17 30 
22 149 27.2 53.9 210 45.8 6.0 20 51.9 2.1 58.9 50 19 01 19 35 20 18 14 17 15 27 16 29 17 21 
23 164 27.3 53.0 225 10.8 6.0 20 54.0 2.1 58.9 45 18 52 19 23 20 00 14 00 15 08 16 09 17 03 

2500 179 27.5 NlO 52.2 239 35.8 5.9 N20 56.1 1.8 58.9 N 40 18 44 19 12 19 46 13 47 14 53 15 54 16 48 
01 194 27.7 51.3 254 00.7 6.0 20 57.9 1.8 58.9 35 18 38 19 04 19 35 13 35 14 40 15 40 16 35 
02 209 27.8 50.4 268 25.7 6.0 20 59.7 1.6 58.9 30 18 32 18 56 19 26 13 25 14 29 15 29 16 24 
03 224 28.0 .. 49.6 282 50.7 6.0 21 01.3 1.4 58.9 20 18 22 18 45 19 11 13 08 14 09 15 09 16 05 
04 239 28.2 48.7 297 15.7 5.9 21 02.7 1.4 58.9 N 10 18 14 18 35 19 00 12 53 13 52 14 51 15 48 
05 254 28.3 47.9 311 40.6 6.0 21 04.l 1.2 58.9 0 18 06 18 27 18 51 12 39 13 37 14 35 15 33 

06 269 28.5 NlO 47.0 326 05.6 6.0 N2l 05.3 1.0 58.9 S 10 17 58 18 19 18 44 12 25 13 21 14 19 15 17 
07 284 28.7 46.1 340 30.6 5.9 21 06.3 0.9 58.8 20 l7 50 18 12 18 38 12 10 13 04 14 01 15 00 

T 08 299 28.9 45.3 354 55.5 6.0 21 07.2 0.8 58.8 30 17 41 18 05 18 33 11 53 12 45 l3 41 14 41 
09 314 29.0 .. 44.4 9 20.5 6.0 21 08.0 0.6 58.8 35 17 35 18 01 18 31 11 43 12 34 13 29 14 29 u 10 329 29.2 43.5 23 45.5 6.0 21 08.6 0.5 58.8 40 17 29 l7 57 18 28 11 32 12 21 13 16 14 16 

E 11 344 29.4 42.7 38 10.5 6.0 21 09.l 0.4 58.8 45 17 22 l7 52 18 27 11 19 12 06 l3 00 14 01 
s 

12 359 29.5 NlO 41.8 6.0 N2l 09.5 0.2 58.8 S 50 D 52 35.5 17 14 17 47 18 25 11 03 11 47 12 40 13 42 

A 13 14 29.7 41.0 67 00.5 6.1 21 09.7 0.1 58.8 52 17 10 17 45 18 24 10 55 11 38 12 31 13 33 

y 14 29 29.9 40.l 81 25.6 6.0 21 09.8 0.0 58.8 54 17 06 17 43 18 24 10 47 11 28 12 20 13 23 
15 44 30.l .. 39.2 95 50.6 6.1 21 09.8 0.2 58.7 56 17 02 17 40 18 23 10 37 11 17 12 09 13 11 
16 59 30.2 38.4 110 15.7 6.0 21 09.6 0.3 58.7 58 16 57 17 37 18 23 10 27 11 05 11 55 12 58 
17 74 30.4 37.5 124 40.7 6.1 21 09.3 0.5 58.7 S 60 16 51 17 34 18 23 10 15 10 50 11 39 12 43 

18 89 30.6 NlO 36.6 139 05.8 6.1 N21 08.8 0.6 58.7 SUN MOON 
19 104 30.7 35.8 153 30.9 6.2 21 08.2 0.7 58.7 Eqn. of Time 20 119 30.9 34.9 167 56.l 6.1 21 07.5 0.9 58.7 Day 

Mer. Mer. Pou. 
Age Phoae 

21 134 31.l .. 34.0 182 21.2 6.2 21 06.6 1.0 58.7 oo· 12· Pou. Upper lower 
22 149 31.3 33.2 196 46.4 6.2 21 05.6 1.1 58.7 m . m . h ... h m h m d 

23 164 31.4 32.3 211 11.6 6.2 21 04.5 1.3 58.6 23 02 42 02 34 12 03 06 26 18 54 23 
24 02 26 02 18 12 02 07 23 19 52 24 ~ s.o. 15.8 d 0.9 S.D. 16.l 16.l 16.0 25 02 10 02 02 12 02 08 21 20 50 25 
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ARIES VENUS -3.5 MARS +1.8 JUPITER -l.3 SATURN +1.2 STARS 
G.M.T. 

G.HA G.H.A. Dec. G.HA Dec. G.HA Dec. G.H.A. Dec. Nome S.H.A. Dec . ,, .. " . ' . ' . ' . ' . ' . ' . . . , 
" 

, 
2600 334 09.3 145 52.l 5 3 06.6 216 32.4 N21 55.0 144 03.2 5 3 06.7 145 56.3 5 1 06.3 Acamor 315 36.6 S40 22.5 

01 349 11.8 160 51.9 07.9 231 33.l 54.7 159 05.2 06.9 160 58.5 06.4 Achernar 335 44.4 S57 19.6 
02 4 l4.2 175 51. 7 09.l 246 33.9 54.5 174 07.3 07.l 176 00.7 06.5 Acrux 173 37.l 562 59.9 
03 19 16.7 190 51.5 .. 10.4 261 34.6 .. 54.2 189 09.3 .. 07.3 191 02.9 .. 06.6 Adhara 255 31.8 S28 56.6 
04 34 19.2 205 51.2 11.7 276 35.4 53.9 204 11.3 07.5 206 05.2 06.8 Aldebaran 291 17.3 Nl6 28.3 
05 49 21.6 220 51.0 13.0 291 36.2 53.7 219 13.3 07.7 221 07.4 06.9 
06 64 24.l 235 50.8 5 3 14.3 306 36. 9 N2 l 53.4 234 15.4 S 3 07.9 236 09.6 S l 07.0 Alioth 166 42.3 N56 03.9 

w 0/ 79 26.5 250 50.6 15.6 321 37 .7 53.1 249 17.4 08.1 251 11.8 07.l Alkaid 153 18.3 N49 24. 7 
F 08 94 29.0 265 50.4 16.9 336 38.4 52.8 264 19.4 08.3 266 14.0 07.2 Al No'ir 28 13.6 547 03.0 

0 
09 109 31.5 280 50.2 .. 18.2 351 39.2 .. 52.6 279 21.4 . . 08.5 281 16.3 .. 07.3 Alnilam 276 11.l S 1 12.7 

N 10 124 33.9 295 49.9 19.4 6 39.9 52.3 294 23.5 08.7 296 18.5 07.4 Alphard 218 20.2 5 8 34.6 
11 139 36.4 310 49.7 20.7 21 40.7 52.0 309 25.5 08.8 311 20.7 07.5 

~ 
12 s 154 38.9 325 49.5 S 3 22.0 36 41.5 N21 51.7 324 27.5 5 3 09.0 326 22.9 S 1 07.6 Alphecca 126 31.6 N26 46.9 

D 13 169 41.3 340 49.3 23.3 51 42.2 51.5 339 29.5 09.2 341 25.l 07.7 Alpherat, 358 08.3 N28 59.J 

A 14 184 43.8 355 49.1 24.6 66 43.0 51.2 354 31.6 09.4 356 27.3 07.9 Altair 62 H.6 N 8 49 l 
y 15 199 46.3 10 48.9 .. 25.9 81 43.7 .. 50.9 9 33.6 .. 09.6 11 29.6 .. 08.0 Ankaa 353 .19.2 S42 ?4./ 

16 214 48.7 25 48.6 27.2 96 44.5 50.6 24 35.6 09.8 26 31.8 08.1 Antare1 112 56.0 S76 ,' •·•• 
17 229 51.2 40 48.4 28.4 111 45.3 50.4 39 37.6 10.0 41 34.0 08.2 
18 244 53.7 55 48.2 5 3 29.7 126 46.0 N21 50.l 54 39.7 S 3 10.2 56 36.2 S l 08.3 A,cturu" 146 18.0 Nl9 11.0 
19 259 56.l 70 48.0 31.0 141 46.8 49.8 69 41.7 10.4 71 38.4 08.4 Atria 108 19.6 568 59.9 
20 274 58.6 85 47.8 32.3 156 47.5 49.5 84 43.7 10.6 86 40.6 08.5 Avior 234 28.5 S59 26.8 
21 290 01.0 100 47.6 .. 33.6 171 48.3 .. 49.3 99 45.7 .. 10.8 101 42.9 .. 08.6 Bellatrix 278 58.l N 6 20.0 
22 305 03.5 115 47.3 34.9 186 49.1 49.0 114 47.8 11.0 116 45.1 08.7 Betelgeuse 271 27.7 N 7 24.3 
23 320 06.0 130 47.1 36.2 201 49.8 48.7 129 49.8 11.1 131 47.3 08.9 

2700 335 08.4 145 46.9 5 3 37.4 216 50.6 N21 48.4 144 51.8 5 3 11.3 146 49.5 S 1 09.0 Canopus 264 07.2 552 40.9 
01 350 10.9 160 46.7 38.7 231 51.4 48.2 159 53.8 11.5 161 51.7 09.l Capello 281 10.5 N45 58.6 
02 5 13.4 175 46.5 40.0 246 52.1 47.9 174 55.9 11.7 176 53.9 09.2 Deneb 49 47.6 N45 13.0 
03 20 15.8 190 46.3 .. 41.3 261 52.9 .. 47.6 189 57.9 .. 11.9 191 56.2 .. 09.3 Denebola 182 58.7 Nl4 40.7 
04 35 18.3 205 46.0 42.6 276 53.6 47.3 204 59.9 12.l 206 58.4 09.4 Diphdo 349 19.9 518 05.2 
05 50 20.8 220 45.8 43.9 291 54.4 47.0 220 01.9 12.3 222 00.6 09.5 
06 65 23.2 235 45.6 S 3 45.2 306 55.2 N21 46.8 235 03.9 S 3 12.5 237 02.8 S 1 09.6 Dubhe 194 22.0 N61 51.2 
07 80 25.7 250 45.4 46.4 321 55.9 46.5 250 06.0 12.7 252 05.0 09.7 Elnath 278 43.4 N28 35.5 

r 08 95 28.l 265 45.2 47.7 336 56.7 46.2 265 08.0 12.9 267 07.2 09.8 Eltanin 90 57.2 N51 29.8 
II 09 110 30.6 280 45.0 .. 49.0 351 57.5 . . 45.9 280 10.0 .. 13.l 282 09.5 .. 10.0 Enif 34 10.6 N 9 47.5 
u 10 125 33.l 29S 44.7 50.3 6 58.2 45.6 295 12.0 13.3 297 11.7 10.1 Fomalhaut 15 50.3 S29 43.1 
R 11 140 35.5 310 44.5 51.6 21 59.0 45.4 310 14.1 13.5 312 13.9 10.2 
s 12 155 38.0 325 44.3 S 3 52.9 36 59.7 N21 45.1 325 16.l 5 3 13.6 327 16.1 S 1 10.3 Gacrux 172 28.5 557 00.6 
D 13 170 40.5 340 44.1 54.1 52 00.5 44.8 340 18.1 13.8 342 18.3 10.4 Gienah 176 17.6 517 26.2 
A 14 185 42.9 355 43.9 55.4 67 01.3 44.5 355 20.1 14.0 357 20.5 10.5 Hodor 149 22.8 S60 17.2 
y 15 200 45.4 10 43.7 .. 56.7 82 02.0 .. 44.2 10 22.1 .. 14.2 12 22.8 .. 10.6 Hamal 328 28.0 N23 22.5 

16 215 47.9 25 43.4 58.0 97 02.8 44.0 25 24.2 14.4 27 25.0 10.7 Kou, Aust. 84 15.8 S34 23.7 
17 230 50.3 40 43.2 3 59.3 112 03.6 43.7 40 26.2 14.6 42 27.2 10.8 
18 245 52.8 55 43.0 S 4 00.6 127 04.3 N21 43.4 55 28.2 S 3 14.8 57 29.4 S l 11.0 Kochab 137 19.4 N74 14.3 
19 260 55.3 70 42.8 01.9 142 05.l 43.l 70 30.2 15.0 72 31.6 11.1 Markab 14 02.2' Nl5 06.4 
20 275 57.7 85 42.6 03.1 157 05.9 42.8 85 32.3 15.2 87 33.8 11.2 Menkar 314 40.4 N 4 01.1 
21 291 00.2 100 42.4 .. 04.4 172 06.6 .. 42.6 100 34.3 .. 15.4 102 36.0 .. 11.3 Menkent 148 36.5 536 16.8 
22 306 02.6 115 42.1 05.7 187 07.4 42.3 115 36.3 15.6 117 38.3 11.4 Miaplacidus 221 45.7 569 38.4 
23 321 05.1 130 41.9 07.0 202 08.2 42.0 130 38.3 15.8 132 40.5 11.5 

2800 336 07.6 145 41.7 S 4 08.3 217 08.9 N21 41.7 145 40.3 5 3 16.0 147 42.7 5 l 11.6 Mirfak 309 15.l N49 47.5 
01 351 10.0 160 41.5 09.6 232 09.7 41.4 160 42.4 16.2 162 44.9 11.7 Nunki 76 28.1 526 19.2 
02 6 12.5 175 41.3 10.8 247 10.5 41.1 175 44.4 16.3 177 47.l 11.8 Peacock 53 56.8 556 47.8 
03 21 15.0 190 41.0 .. 12.l 262 11.2 .. 40.9 190 46.4 .. 16.5 192 49.3 . . 12.0 Pollux 243 57.7 N28 04.3 
04 36 17.4 205 40.8 13.4 277 12.0 40.6 205 48.4 16.7 207 51.6 12.1 Procyon 245 25.4 N 5 16.5 
05 51 19.9 220 40.6 14.7 292 12.8 40.3 220 50.4 16.9 222 53.8 12.2 

06 66 22.4 235 40.4 S 4 16.0 307 13.5 N21 40.0 235 52.5 5 3 17.1 237 56.0 S l 12.3 Rasalhague 96 28.9 Nl2 34.6 
07 81 24.8 250 40.2 17.2 322 14.3 39.7 250 54.5 17.3 252 58.2 12.4 Regulus 208 09.6 Nl2 03.6 
08 96 27.3 265 40.0 18.5 337 15.l 39.4 265 56.5 17.5 268 00.4 12.5 Rigel 281 35.5 5 8 13.2 

F 09 111 29.8 280 39.7 .. 19.8 352 15.8 .. 39.l 280 58.5 .. 17.7 283 02.6 . . 12.6 Rigil Kent. 140 25.2 560 45.6 
R 10 126 32.2 295 39.5 21.l 7 16.6 38.9 296 00.5 17.9 298 04.8 12.7 Sabik 102 40.3 S15 42.1 
I 11 141 14.7 310 J9.3 22.4 22 17.4 38.6 311 02.6 18.l 313 07.l 12.8 
I) 11 156 )"U ~7(, 3'1.1 S 4 n.1 37 18.l N:?l 38.3 326 04.6 S 3 18.3 3:?8 09.3 S l 13.0 Schedar 350 07.8 N56 26.0 
I\ 13 171 19.6 HU Jl!.V :'4.9 '>2 18.9 38.0 341 06.6 18.5 34) 11.5 13.l Shaula 96 54.7 S37 05.5 
\ 14 l ll(, 411 j!,~, .ltU, "l6.1 67 19 7 37.7 356 08 6 18.7 358 13.7 13.2 Siriua 258 55.3 516 41.3 

l~ ;,01 44.!i Ill 3H.4 . . 21., 82 20.5 . . 37.4 U 10.6 .. 18.9 13 159 .. 13.3 Spica 158 57.1 SU 03.8 
16 216 •11.0 25 38.2 78.8 97 21.7 37.l 26 12. 7 19.1 28 18.1 13.4 Suhoil 223 10. 7 S43 21.3 
17 231 49.5 40 38.0 30.l 112 22.0 36.8 41 14.7 19.2 43 20.3 13.5 

18 246 51.9 55 37.8 S 4 31.3 127 22.8 N21 36.6 56 16.7 S 3 19.4 58 22.6 S l 13.6 Vega 80 55.1 N38 46.3 
19 261 54.4 70 37.6 32.b 142 23.5 36.3 71 18.7 19.6 73 24.8 13.7 Zuben'ub, 137 32.4 515 57.8 
20 27b 56.9 85 37.3 33.9 157 24.3 36.0 86 20.7 19.8 88 27.0 13.9 S.H.A. Mor, Pon. 
21 291 59.3 100 37.1 .. 35.2 172 25.l . . 35.7 101 22.8 .. 20.0 103 29.2 .. 14.0 . h m 

22 307 01.8 115 36.9 36.5 187 25.8 35.4 116 24.8 20.2 118 31.4 14.1 Venus 170 38.5 14 17 
23 322 04.2 130 36.7 37.7 I 202 26.6 35.1 131 26.8 20.4 133 33.6 14.2 Mars 241 42.2 9 32 

h "' Jupiter 169 43.4 14 19 
Mer Poss. 1 39.2 V -0.2 d 1.3 V 0.8 d 0.3 V 2.0 d 0.2 V 2.2 d 0.1 Snturn 171 41.l 14 11 
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Twilight Moonrise 
SUN MOON lat. 

Civil 
Sunrise 26 27 28 29 Naut. 

G.M.T. 
G.H.A. Dec. G.H.A. V Dec. d H.P. 0 h m h m h m h m h m h m h m 

d h 0 0 , . , . ' ' ' 
N 72 Ill/ 01 48 03 35 D 23 42 26 23 02 23 

26: 179 31.6 NlO 31.4 225 36.8 6.2 N21 03.2 l.4 58.6 N 70 Ill/ 02 28 03 53 22 16 24 51 00 51 02 52 
194 31.8 30.6 240 02.0 6.3 21 01.8 1.6 58.6 68 Ill/ 02 55 04 07 23 40 25 27 01 27 03 14 

02 209 32.0 29.7 254 27.3 6.3 21 00.2 l.6 58.6 66 01 33 03 16 04 18 24 19 00 19 01 53 03 30 
03 224 32.l .. 28.8 268 52.6 6.4 20 58.6 1.9 58.6 64 02 09 03 32 04 27 24 45 00 45 02 13 03 44 
04 239 32.3 28.0 283 18.0 6.3 20 56.7 l.9 58.6 62 02 34 03 45 04 35 25 06 01 06 02 29 03 55 
05 254 32.5 27.l ?97 43.3 6.4 20 54.B 2.l 58.6 60 02 53 03 56 04 42 00 12 01 23 02 42 04 05 

06 269 32.7 NlO 26.2 312 08.7 6.4 N20 52.7 2.2 58.5 N 58 03 09 04 05 04 49 00 28 01 37 02 54 04 14 
W 07 284 32.8 25.4 326 34.l 6.5 20 50.5 2.3 58.5 56 03 22 04 13 04 54 00 41 01 49 03 04 04 21 

E 08 299 33.0 24.5 340 59.6 6.5 20 48.2 2.5 58.5 54 03 33 04 21 04 59 00 53 02 00 03 13 04 28 
09 314 33.2 .. 23.6 355 25.1 6.6 20 45.7 2.6 58.5 52 03 42 04 27 05 03 01 03 02 09 03 20 04 34 

D 10 329 33.4 22.7 9 50.7 6.5 20 43.l 2.7 58.5 50 03 50 04 33 05 07 01 12 02 18 03 27 04 39. 
N 11 344 33.5 21.9 24 16.2 6.6 20 40.4 2.9 58.5 45 04 08 04 45 05 16 01 32 02 35 03 42 04 50 
E 12 359 33.7 NlO 21.0 N 40 s 38 41.8 6.7 N20 37.5 3.0 58.4 04 21 04 55 05 23 01 47 02 50 03 55 05 00 

D 13 14 33.9 20.1 53 07.5 6.7 20 34.5 3.l 58.4 35 04 32 05 03 05 29 · 02 01 03 02 04 05 05 OB 

A 14 29 34.1 19.3 67 33.2 6.8 20 31.4 H 58.4 30 04 40 05 09 05 34 02 12 03 13 04 14 05 15 

y 15 44 34.2 .. 18.4 81 59.0 6.7 20 28.1 3.3 58.4 20 04 54 05 21 05 43 02 32 03 31 04 30 05 27 
16 59 34.4 17.5 96 24.7 6.9 20 24.B 3.5 58.4 N 10 05 05 05 30 05 51 02 49 03 47 04 44 05 38 
17 74 34.6 16.6 110 50.6 6.9 20 21.3 3.7 58.4 0 05 13 05 37 05 58 03 05 04 02 04 57 05 48 

18 89 34.8 NlO 15.8 125 16.5 6.9 N20 17.6 3.7 58.3 S 10 05 19 05 44 06 05 03 21 04 17 05 09 05 58 
19 104 34.9 14.9 139 42.4 7.0 20 13.9 3.9 58.3 20 05 25 05 50 06 13 03 39 04 33 05 23 06 09 
20 119 35.1 14.0 154 08.4 7.0 20 10.0 4.0 58.3 30 05 29 05 57 06 21 03 59 04 51 05 39 06 21 
21 134 35.3 .. 13.2 168 34.4 7.l 20 06.0 4.l 58.3 35 05 31 06 00 06 26 04 10 05 02 05 48 06 28 
22 149 35.5 12.3 183 00.5 7.1 20 01.9 4.3 58.3 40 05 33 06 04 06 31 04 23 05 14 05 58 06 36 
23 164 35.7 11.4 197 26.6 7.2 19 57.6 4.3 58.3 45 05 34 06 08 06 38 04 39 05 28 06 10 06 45 

21: 179 35.8 NlO 10.5 211 52.8 7.2 Nl9 53.3 4.5 58.2 s 50 05 35 06 12 06 45 04 58 05 46 06 24 06 56 
194 36.0 09.7 226 19.0 7.3 19 48.8 4.6 58.2 52 05 35 06 14 06 48 05 08 05 54 06 31 07 01 

02 209 36.2 08.8 240 45.3 7.3 19 44.2 4.7 58.2 54 05 35 06 16 06 52 05 18 06 03 06 39 07 07 
03 224 36.4 .. 07.9 255 11.6 7.4 19 39.5 4.9 58.2 56 05 35 06 18 06 56 05 29 06 13 06 47 07 13 
04 239 36.5 07.0 269 38.0 7.5 19 34.6 4.9 58.2 58 05 35 06 21 07 01 05 43 06 25 06 56 07 20 
05 254 36.7 06.2 284 04.5 7.5 19 29.7 5.l 58.2 S 60 05 35 06 23 07 06 05 58 06 39 07 07 07 28 

06 269 36. 9 NlO 05.3 298 31.0 7.5 Nl9 24.6 5.2 58.l Twilight Moonset 07 284 ·37.l 04.4 312 57.5 7.7 19 19.4 5.3 58.l lat. Sunset 
T 08 299 37.3 03.S 327 24.2 7.7 19 14.1 5.4 58.1 Civil Naut. 26 27 28 29 
H 09 314 37.4 .. 02.7 341 50.9 7.7 19 08.7 5.5 58.l 
u 10 329 37.6 01.8 356 17.6 7.8 19 03.2 5.7 58.l . h m h m h m h m h m h m h m 

R 11 344 37.8 00.9 10 44.4 7.9 18 57.5 5.7 58.0 N 72 20 24 22 07 /Ill D 21 56 21 04 20 42 
s 12 359 38.0 NlO 00.0 25 11.3 7.9 Nl8 51.8 5.9 58.0 N 70 20 07 21 29 Ill/ 21 27 20 46 20 33 20 25 
D 13 14 38.2 9 59.l 39 38.2 8.0 18 45.9 5.9 58.0 68 19 54 21 04 23 33 20 01 20 09 20 11 20 11 
A 14 29 38.3 58.3 54 05.2 8.1 18 40.0 6.l 58.0 66 19 43 20 44 22 23 19 22 19 42 19 53 19 59 
y 15 44 38.5 .. 57.4 68 32.3 8.1 18 33.9 6.2 58.0 64 19 33 20 29 21 49 18 55 19 22 19 39 19 49 

16 59 38.7 56.5 82 59.4 8.2 18 27.7 6.3 57.9 62 19 26 20 16 21 25 18 34 19 05 19 26 19 41 
17 74 38.9 55.6 97 26.6 8.2 18 21.4 6.4 57.9 60 19 19 20 05 21 07 18 17 18 51 19 16 19 34 

18 89 39.l N 9 54.8 111 53.B 8.4 Nl8 15.0 6.5 57.9 N 58 19 13 19 56 20 52 18 03 18 39 19 07 19 28 
19 104 39.2 53.9 126 21.2 8.4 18 08.5 6.6 57.9 56 19 OB 19 48 20 39 17 50 18 29 18 59 19 22 
20 119 39.4 53.0 140 48.6 8.4 18 01.9 6.7 57.9 54 19 03 19 41 20 28 17 39 18 20 18 51 19 17 
21 134 39.6 .. 52.l 155 16.0 8.5 17 55.2 6.8 57.8 52 18 59 19 35 20 19 17 30 I.8 12 18 45 19 12 
22 149 39.8 51.2 169 43.5 8.6 17 48.4 6.8 57.8 50 18 55 19 29 20 11 17 21 18 04 18 39 19 OB 
23 164 40.0 50.4 184 11.l 8.7 17 41.6 7.0 57.8 45 18 46 19 17 19 54 17 03 17 48 18 26 18 59 

28~ 179 40.l N 9 49.5 198 38.8 8.7 N17 34.6 7.1 57.8 N 40 18 40 19 08 19 41 16 48 17 35 18 16 18 51 
194 40.3 48.6 213 06.5 8.8 17 27.5 7.2 57.8 35 18 34 19 00 19 31 16 35 17 24 18 07 18 45 

02 209 40.5 47.7 227 34.3 8.8 17 20.3 7.3 57.7 30 18 28 18 53 19 22 16 24 17 14 17 59 18 39 
03 224 40.7 .. 46.8 242 02.1 9.0 17 13.0 7.4 57.7 20 18 20 18 42 19 08 16 05 16 57 17 45 18 29 
04 239 40.9 46.0 256 30.l 9.0 17 05.6 7.4 57.7 N 10 18 12 18 33 18 58 15 48 16 42 17 33 18 20 
05 254 41.l 45.1 270 58.l 9.0 16 58.2 7.6 57.7 0 18 05 18 26 18 50 15 33 16 29 17 22 18 12 

06 269 41.2 N 9 44.2 285 26.l 9.2 Nl6 50.6 7.6 57.7 S 10 17 58 18 19 18 44 15 17 16 15 17 10 18 03 
07 284 41.4 43.3 299 54.3 9.2 16 43.0 7.8 57.6 20 17 50 18 13 18 38 15 00 15 59 16 58 17 54 
08 299 41.6 42.4 314 22.5 9.3 16 35.2 7.8 57.6 30 17 42 18 06 18 34 14 41 15 42 16 44 17 44 

F 09 314 41.8 .. 41.5 328 50.8 9.3 16 27.4 7.9 57.6 35 17 37 18 03 18 33 14 29 15 32 16 35 17 38 
R 10 329 42.0 40.7 343 19.1 9.5 16 19.5 8.0 57.6 40 17 32 18 00 18 31 14 16 15 20 16 26 17 31 
I 11 344 42.1 39.8 357 47.6 9.5 16 11.5 8.1 57.5 45 17 26 17 56 18 30 14 01 15 07 16 15 17 23 
D 12 359 42.3 N 9 38.9 12 16.1 9.5 Nl6 03.4 8.2 57.5 S 50 17 19 17 51 18 29 13 42 14 50 16 01 17 13 
A 13 14 42.5 38.0 26 44.6 9.7 15 55.2 8.2 57.5 52 17 15 17 50 18 29 13 33 14 42 15 55 17 08 
y 14 29 42.7 37.1 41 13.3 9.7 15 47.0 8.3 57.5 54 17 12 17 48 18 29 13 23 14 33 15 48 17 03 

15 44 42.9 .. 36.2 55 42.0 9.7 15 38.7 8.4 57.5 56 17 08 17 45 18 29 13 11 14 23 15 40 16 58 
16 59 43.l 35.3 70 10.7 9.9 15 30.3 8.5 57.4 58 17 03 17 43 18 29 12 58 14 12 15 31 16 51 
17 74 43.3 34.5 84 39.6 9.9 15 21.8 8.6 57.4 S 60 16 58 17 41 18 29 12 43 13 59 15 21 16 44 
18 89 43.4 N 9 33.6 99 08.5 10.0 Nl5 13.2 8.6 57.4 SUN MOON 
19 104 43.6 32.7 113 37.5 10.I 15 04.6 8.7 57.4 
20 119 43.8 31.8 128 06.6 10 I 14 55.9 8.8 57.3 Doy 

Eqn. of Time Mer. Mer. Po11. 
Ag, Phase 

21 134 44.0 .. 30.9 142 35.7 10.2 14 47 .l •. , 57.3 oo· 12• Paaa. Upper Lawer 
22 149 44.2 30.0 157 04.9 10.3 14 38.2 8.9 57.3 m I m I h m h m h m d 

23 164 44.4 29.1 171 34.2 10.3 14 29.3 ,.o 57.3 26 01 54 01 46 12 02 09 19 21 47 26 
27 01 37 01 28 12 01 10 15 22 43 27 • S.D. 15.9 d 0.9 S.D. 15.9 15.8 15.7 28 01 20 01 11 12 01 11 09 23 35 28 



170 AUGUST 29, 30, 31 (SAT., SUN., MON.) 

ARIES VENUS -3.5 MARS +1.8 JUPITER -1.3 SATURN +l:2 STARS 
G.M T. 

(; H.A GH.A. Dec. G.HA. Dec. G.H.A. Dec G.H.A. Dec. Nome S.H.A. Dec. 
tl " " ' " . ' . . . " ' 0 . 0 

2900 n, 06.7 145 36.5 S 4 39.0 217 27.4 N21 34.8 146 28.8 S 3 20.6 148 35.8 S l 14.3 Acamor 315 36.6 S40 22.5 
01 3'J1 O'J.? 160 36.2 40.3 232 28.2 34.5 161 30.8 20.8 163 38.0 14.4 Achernar 335 44.4 S57 19.6 
02 1 11 (, 175 36.0 41.l, 247 28.9 34.2 176 32.9 21.0 178 40.3 14.5 Acrux 173 37.l S62 59.8 
03 i'I 14.l 190 35.8 .. 47.9 262 29.7 .. 34.0 191 34.9 .. 21.2 193 42.5 . . 14.6 Adhara 255 31.8 S28 56.6 
04 17 16.6 205 35.6 44.1 277 30.5 33.7 206 36.9 21.4 208 44.7 14.7 Aldebaran 291 17.3 Nl6 28.3 
05 ';7 19 0 220 35.4 45 4 292 31.3 33.4 221 38.9 21.6 223 46.9 14.9 
06 6/ ?1.5 235 35.2 S 4 46.7 307 32.0 N21 33.l 236 40.9 S 3 21.8 238 49.l S l 15.0 Alioth 166 42.4 N56 03.9 
07 8? 24 0 250 34.9 48.0 322 32.8 32.8 251 42.9 22.0 253 51.3 15.1 Alkaid 153 18.3 N49 24. 7 

s 08 97 26.4 265 34.7 49.3 337 33.6 32.5 266 45.0 22.2 268 53.5 15.2 Al No'ir 28 13.6 S47 03.0 
A 09 112 28.9 280 34.5 .. 50.5 352 34.3 .. 32.2 281 47.0 .. 22.4 283 55.8 . . 15.3 Alnilam 276 11.l S l 12.7 
T 10 127 31.4 295 34.3 51.8 7 35.1 31.9 296 49.0 22.5 298 58.0 15.4 Alphard 218 20.2 S 8 34.6 
u 11 142 33.8 310 34.l 53.l 22 35.9 31.6 311 51.0 22.7 314 00.2 15.5 
R 12 157 36.3 325 33.8 S 4 54.4 37 36.7 N21 31.3 326 53.0 S 3 22 9 329 02.4 S l 15.6 Alphocco 1?6 311, NU, 46.9 
D 13 172 38.7 340 33.6 55.7 52 37.4 31.0 341 55.l 23.l 344 04.6 lS.8 Alphe-rott 358 08.3 N28 ~9. l 
A 14 187 41.2 355 33.4 56.9 67 38.2 30.7 356 57.l 23.3 359 06.8 15 9 Altair t,'} 31 6 N 8 49 l 
y 15 202 43.7 10 33.2 .. 58.2 82 39.0 .. 30,4 11 59.l .. 23.5 14 09.0 . . 16.0 Anlc.0"1 .353 3'1.2 S42 ,'4.: 

16 217 46.l 25 33.0 4 59.5 97 39.8 30.2 27 01.l 23.7 29 11.2 16.l Antnres 112 56.0 S76 2 l ,, 
17 232 48.6 40 32.7 5 00.8 112 40.5 29.9 42 03.1 23.9 44 13.5 16.? 

18 247 51.1 55 32.5 S 5 02.0 127 41.3 N21 29.6 57 05.1 S 3 24.1 59 15.7 S l 16.3 Arctvru, 146 18.0 Nl9 17.0 
19 262 53.5 70 32.3 03.3 142 42.l 29.3 72 07.2 24.3 74 17.9 16.4 Atria 108 19.6 S68 59.9 
20 277 56.0 85 32.1 04.6 157 42.9 29.0 87 09.2 24.5 89 20.l 16.5 Avior 234 28.5 S59 26.8 
21 292 58.5 100 31.9 .. 05.9 172 43.6 ,. 28.7 102 11.2 .. 24.7 104 22.3 . . 16.6 Bellatrix 278 58.l N 6 20.l 
22 308 00.9 115 31.6 07.2 187 44.4 28.4 117 13.2 24.9 119 24.5 16.8 Betelgeuse 271 27.7 N 7 24.3 
23 323 03.4 130 31.4 08.4 202 45.2 28.1 132 15.2 25.1 134 26.7 16.9 

3000 338 05.9 145 31.2 S 5 09.7 217 46.0 N21 27.8 147 17.2 S 3 25.3 149 28.9 S 1 17.0 Canopus 264 07.2 S52 40.9 
01 353 08.3 160 31.0 11.0 232 46.7 27.5 162 19.3 25.5 164 31.l 17.1 Capello 281 10.4 N45 58.6 
02 8 10.8 175 30.8 12.3 247 47.5 27.2 177 21.3 25.7 179 33.4 17.2 Deneb 49 47.6 N45 13.0 
03 n 13.2 1'10 30.5 .. 13.5 262 48.3 .. 26.9 192 23.3 . . 25.9 194 35.6 .. 17.3 Denebola 182 58.7 Nl4 40.7 
04 38 15 7 205 30.3 14.8 277 49.l 26.6 207 25.3 26.0 209 37.8 17.4 Diphdo 349 19.9 S18 05.2 
05 53 18.2 220 30.l 16.l 292 49.9 26.3 222 27.3 26.2 224 40.0 17.5 

06 68 20.6 235 29.9 S ~ 17.4 307 50.6 Nll 26.0 237 29.3 S 3 26.4 239 42.2 S l 17.7 Dubhe 194 22.0 N61 51.2 
07 8'! 23. l 250 29.7 18.6 322 51.4 25.7 252 31.3 26.6 254 44.4 17.8 Elnath 278 43.4 N28 35.5 
08 '18 2S.6 265 29.4 19.9 337 52.2 25.4 267 33.4 26.8 269 46.6 17.9 Eltanin 90 5 7 .2 N51 29.8 

~ 09 113 28.0 280 29.2 .. 21.2 352 53.0 .. 25.l 282 35.4 .. 27.0 284 48.8 . . 18.0 Enif 34 10.6 N 9 47.5 

u 10 128 30.5 295 29.0 22.5 7 53.7 24.8 297 37.4 27.2 299 51.0 18.1 Fomalhaut 15 50.3 S29 43. l 
N 11 143 33.0 310 28.8 23.7 22 54.5 24.5 312 39.4 27.4 314 53.3 18.2 
D 12 158 35.4 325 28.6 S 5 25.0 37 55.3 N21 24.2 327 41.4 S 3 27.6 329 55.5 S l 18.3 Gacrux 172 28.5 S57 00.6 
A 13 173 37.9 340 28.3 26.3 52 56.l 23.9 342 43.4 27.8 344 57.7 18.4 Gienah 176 17.6 S17 26.2 
y 14 188 40.3 355 28.l 27.6 67 56.9 23.6 357 45.5 28.0 359 59.9 18.6 Hodor 149 22.8 S60 17.2 

15 203 42.8 10 27.9 .. 28.8 82 57.6 .. 23.3 12 47 .5 .. 28.2 15 02.1 . . 18.7 Hamal 328 28.0 N23 22.5 
16 218 45.3 25 27.7 30.1 97 58.4 23.0 27 49.5 28.4 30 04.3 18.8 Kaua Aust. 84 15.8 S34 23.7 
17 233 47.7 40 27 4 31.4 112 59.2 22.7 42 51.5 28.6 45 06.5 18.9 

18 248 50.2 55 27.2 S 5 32.7 128 00.0 N21 22.4 57 53.5 S 3 28.8 60 08.7 5 l 19.0 Ko<hob 137 19.4 N74 14.3 
19 263 52.7 70 27.0 33.9 143 00.8 22.l 72 55.5 29.0 75 10.9 19.1 Morknb 14 02.2 Nl5 06.4 
20 278 55.l 85 26.8 35.2 158 01.5 21.8 87 57.5 29.2 90 13.2 19.2 Menkar 314 40.3 N 4 01.l 
21 293 57.6 100 26.6 .. 36.5 173 02.3 . . 21.5 102 59.6 .. 29.4 105 15.4 .. 19.3 Menkent 148 36.5 S36 16 8 
22 309 00.1 115 26.3 37.7 188 03.l 21.2 118 01.6 29.6 120 17.6 19.5 Miaplacidus 221 45.7 S69 38.3 
23 324 02.5 130 26.l 39.0 203 03.9 20.9 133 03.6 29.8 135 19.8 19.6 

3100 339 05.0 145 25.9 S 5 40.3 218 04.7 N21 20.6 148 05.6 S 3 29.9 150 22.0 S l 19.7 Mirfak 309 15.0 N49 47.6 
01 354 07.5 160 25.7 41.6 233 05.5 20.3 163 07.6 30.1 165 24.2 19.8 Nunki 76 28.1 S26 19.2 
02 9 09.9 175 25.4 42.8 248 06.2 20.0 178 09.6 30.3 180 26.4 19.9 Peacock 53 56.8 S56 47.8 
03 24 12.4 190 25.2 .. 44.l 263 07.0 .. 19.7 193 11.6 .. 30.5 195 28.6 . . 20.0 Pollux 243 57.6 N28 04.3 
04 39 14.8 205 25.0 45.4 278 07.8 19.4 208 13.7 30.7 210 30.8 20.l Procyon 245 25.3 N 5 16.5 
05 54 17.3 220 24.8 46.7 293 08.6 19.l 223 15.7 30.9 225 33.0 20.2 

06 69 19.8 235 24.6 S 5 47.9 308 09.4 N21 18.8 238 17.7 S 3 31.1 240 35.3 S l 20.4 Rasalhague 96 28.9 Nl2 34.6 
07 84 22.2 250 24.3 49.2 323 10.2 18.5 253 19.7 31.3 255 37.5 20.5 Regulu• 208 09.6 Nl2 03.6 
08 99 24.7 265 24.l 50.5 338 10.9 18.2 268 21.7 31.5 270 39.7 20.6 Rigel 281 35.5 S 8 13.2 

M 09 114 77.2 280 23.9 .. 51.7 353 11.7 .. 17.9 283 23.7 .. 31.7 285 41.9 . . 20.7 Rigil Kent. 140 25.2 S60 45.6 

0 IO 179 29.6 ?9!'> 23.7 53.0 8 17.5 17.6 298 25.7 31.9 300 44.1 20.8 Sabik 102 40.3 S15 42.l 

N 11 144 j7 I 310 23.4 ',4.3 23 13.3 1/.3 H3 27.7 32.l 315 46.3 20.9 

I> l:l IS'I !4.6 375 } l.7 5 ., 5',.(, Jll 14.l N2l 17 0 328 29.8 S 3 37.3 330 48.5 S l 21.0 Schedar 350 07.8 N56 26.0 
I\ lJ 114 I'/ 0 140 / J.O '>6.A 53 14.9 16.7 343 H.8 32.5 34', 50.7 21.2 Shaula 96 54.7 S37 05.5 
y 14 IH9 W 5 155 22.8 58.1 68 15.6 16.4 358 33.8 32.7 0 52.9 21.3 Sirius ?58 55.3 S16 41.3 

15 204 42 0 10 22.6 5 !,9.4 83 16 4 .. 16.l 13 35.8 .. 32.9 15 55.l .. 21.4 Spica 158 57.l S11 03.8 
16 719 44.4 75 22.3 6 00.6 98 17.2 15.8 28 37 .8 33.l 30 57.4 21.5 Suhail 223 10.7 S43 21.3 
17 234 46.9 40 22.l 01.9 113 18.0 15.S 43 39.8 33.3 45 59.6 21.6 

18 249 49.3 55 21.9 S 6 03.2 128 18.8 N21 15.2 58 41.8 S 3 33.5 61 01.8 S l 21.7 Vega 80 55.2 N38 46.3 
19 264 51.8 70 21.7 04.4 143 19.6 14.8 73 43.8 33.7 76 04.0 21.8 Zuben'ubi 137 32.4 S15 57.8 
20 279 54.3 85 21.4 05.7 158 20.4 14.5 88 45.9 33.9 91 06.2 21.9 S.H A. Mer. Pou. 
21 294 56.7 100 21.2 .. 07.0 173 21.l .. 14.2 103 47.9 .. 34.1 106 08.4 .. 22.1 . h m 

22 309 59.2 115 21.0 08.2 1 88 21.9 13.9 118 49.9 34.3 121 10.6 22.2 Venus 167 25 3 14 18 
23 325 01.7 130 20.8 09.5 203 22.7 13.6 133 51.9 34.4 136 12.8 22.3 Mon 239 40.1 9 28 

h m Jupiter 169 11.4 14 09 
Mer. Poss. l 27.4 V -0.2 d 1.3 11 08 ti 0.3 I) 2.0 d 0.2 'I} 2;, ti 0 l Sot1Jrn 171 n.1 14 00 



AUGUST 29, 30, 31 (SAT., SUN., MON.) 171 

Twilight Moonrise 
SUN MOON lat. 

Civil 
Sunrise 29 30 31 1 Naut. 

G.M.T. 
d h h 

G,H.A. ()r.c. G.HA " Dt.H,., HP. . h m h "' h m h m h "' m m 

d h .. .. . .. ' 
N 72 Ill/ 02 14 03 50 02 23 04 28 06 20 08 07 

29~ 179 44.5 N 9 28.3 186 03.5 104 Nl4 20.3 9.1 57.3 N 70 Ill/ 02 47 04 06 02 52 04 43 06 27 08 07 
194 44.7 27.4 200 32.9 10.~ 14 11.2 9.l 57.2 68 01 07 03 10 04 18 03 14 04 56 06 33 08 07 

02 209 44.9 26.5 215 02.4 l0.6 14 02.l 9.3 57.2 66 01 56 03 28 04 28 03 30 05 06 06 38 08 07 
03 224 45.l .. 25.6 229 32.0 10.6 13 52.8 9.2 57.2 64 02 25 03 42 04 36 03 44 05 14 06 42 08 07 
04 239 45.3 24.7 244 01.6 10.7 13 43.6 9.4 57.2 62 02 47 03 54 04 43 03 55 05 21 06 45 08 07 
05 254 45.5 23.8 258 31.3 10.8 13 34.2 9.4 57.1 60 03 04 04 04 04 50 04 05 05 28 06 48 08 07 

06 269 45.7 N 9 22.9 273 01.l 10.8 Nl3 24.8 9.4 57.1 N 58 03 18 04 13 04 55 04 14 05 33 06 51 08 07 
07 284 45.8 22.0 287 30.9 10.9 13 15.4 9.6 57.1 56 03 29 04 20 05 00 04 21 05 38 06 53 08 07 

s 08 299 46.0 21.2 302 00.8 11.0 13 05.8 9.6 57.1 54 03 40 04 27 05 04 04 28 05 42 06 55 08 07 
A 09 314 46.2 .. 20.3 316 30.8 11.0 12 56.2 9.6 57.0 52 03 48 04 32 05 08 04 34 05 46 06 57 08 07 
T 10 329 46.4 19.4 331 00.8 11.l 12 46.6 9.7 57.0 50 03 56 04 38 05 12 04 39 05 50 06 59 08 07 

u 11 344 46.6 18.5 345 30. 9 11.2 12 36.9 9.8 57.0 45 04 12 04 49 05 19 04 50 05 58 07 03 08 07 

R 12 359 46.8 N 9 17.6 0 01.1 11.3 Nl2 27 .1 9.8 57.0 N 40 04 24 04 58 05 26 05 00 06 04 07 06 08 07 
0 13 14 47.0 16.7 14 31.4 11.3 12 17.3 9.9 57.0 35 04 34 05 05 05 31 05 08 06 09 07 09 08 07 
A 14 29 47.2 15.8 29 01.7 11.4 12 07.4 9.9 56.9 30 04 42 05 11 05 36 05 15 06 14 07 11 08 07 
y 15 44 47.3 .. 14.9 43 32.l 11.4 11 57 .5 10.0 56.9 20 04 55 05 21 05 44 05 27 06 23 07 16 08 07 

16 59 47.5 14.0 58 02.5 11.5 11 47.5 10.0 56.9 N 10 05 05 05 30 05 51 05 38 06 30 07 19 08 07 
17 74 47.7 13.1 72 33.0 11.6 11 37.5 10.1 56.9 0 05 12 05 36 05 57 05 48 06 37 07 23 08 07 

18 89 47.9 N 9 12.2 87 03.6 11.6 Nll 27.4 10.1 56.8 S 10 05 18 05 42 06 04 05 58 06 43 07 26 08 07 
19 104 48.l 11.4 101 34.2 11.8 11 17 .3 10.2 56.8 20 05 22 05 48 06 10 06 09 06 51 07 30 08 07 
20 119 48.3 10.S 116 05.0 11. 7 11 07 .l 10.2 56.8 30 05 26 05 54 06 18 06 21 06 59 07 34 08 07 
21 134 48.5 .. 09.6 130 35.7 11.9 10 56.9 10.3 56.8 35 05 27 05 57 06 22 06 28 07 04 07 36 08 07 
22 149 48.7 08.7 145 06.6 11.9 10 46.6 10.3 56. 7 40 05 28 06 00 06 27 · 06 36 07 09 07 39 08 07 
23 164 48.8 07.8 159 37 .5 11.9 10 36.3 10.4 56. 7 45 05 29 06 03 06 32 06 45 07 15 07 42 08 08 

30: 179 49.0 N 9 06.9 174 08.4 12.1 NlO 25.9 10.4 56.7 S 50 05 29 06 06 06 39 06 56 07 23 07 46 08 08 
194 49.2 06.0 188 39.5 12.0 10 15.5 10.4 56.7 52 05 29 06 08 06 42 07 01 07 26 07 48 08 08 

02 209 49.4 05.l 203 10.5 12.2 10 05.1 10.5 56.6 54 05 29 06 09 06 45 07 07 07 30 07 50 08 08 
03 224 49.6 .. 04.2 217 41.7 12.2 9 54.6 10.5 56.6 56 05 28 06 11 06 49 07 13 07 34 07 52 08 08 
04 239 49.8 03.3 232 12.9 12.3 9 44.1 10.6 56.6 58 05 28 06 13 06 53 07 20 07 38 07 54 08 08 
05 254 50.0 02.4 246 44.2 12.3 9 33.5 10.6 56.6 S 60 05 27 06 15 06 57 07 28 07 43 07 56 08 08 

06 269 50.2 N 9 01.5 261 15.5 12.4 N 9 22.9 10.6 56.5 Twilight Moanset 
07 284 50.4 9 00.6 275 46.9 12.5 9 12.3 10.7 56.5 lat. Sunset 
08 299 50.5 8 59.7 290 18.4 12.5 9 01.6 10.7 56.5 Civil Naut. 29 30 31 1 

s 09 314 50.7 .. 58.8 304 49.9 12.5 8 50.9 10.7 56.5 
u 10 329 50.9 57.9 319 21.4 12.7 8 40.2 10.8 56.4 . h m h m h "' h m h m h m h m 

N 11 344 51.l 57.1 333 53.l 12.6 8 29 .4 10.8 56.4 N 72 20 07 21 40 /Ill 20 42 20 26 20 13 20 00 
0 12 359 51.3 N 8 56.2 348 24.7 12.8 N 8 18.6 10.8 56.4 N 70 19 52 21 10 Ill/ 20 25 20 17 20 10 20 03 
A 13 14 51.5 55.3 2 56.5 12.8 8 07 .8 10.9 56.4 68 19 41 20 47 22 43 20 11 20 09 20 07 20 05 
y 14 29 51.7 54.4 17 28.3 12.8 7 56.9 10.9 56.3 66 19 31 20 30 22 00 19 59 20 03 20 05 20 07 

15 44 51.9 .. 53.5 32 00.l 12.9 7 46.0 10.9 56.3 64 19 23 20 16 21 32 19 49 19 57 20 04 20 09 
16 59 52.1 52.6 46 32.0 13.0 7 35.1 10.9 56.3 62 19 16 20 05 21 11 19 41 19 53 20 02 20 11 
17 74 52.3 51.7 61 04.0 13.0 7 24.2 11.0 56.3 60 19 10 19 55 20 55 19 34 19 48 20 01 20 12 

18 89 52.5 N 8 50.8 75 36.0 13.0 N 7 13.2 11.0 56.2 N 58 19 05 19 47 20 41 19 28 19 45 19 59 20 13 
19 104 52.6 49.9 90 08.0 13.l 7 02.2 11.0 56.2 56 19 00 19 40 20 30 19 22 19 41 19 58 20 14 
20 119 52.8 49.0 104 40.l 13.2 6 51.2 11.0 56.2 54 18 56 19 33 20 20 19 17 19 38 19 57 20 15 
21 134 53.0 .. 48.1 119 12.3 13.2 6 40.2 11.l 56.2 52 18 52 19 27 20 11 19 12 19 36 19 56 20 16 
22 149 53.2 47.2 133 44.5 13.3 6 29.l 11.0 56.l 50 18 49 19 22 20 04 19 08 19 33 19 56 20 17 
23 164 53.4 46.3 148 16.8 13.3 6 18.1 11.l 56.l 45 18 41 19 12 19 48 18 59 19 28 19 54 20 19 

31: 179 53.6 N 8 45.4 162 49.l 13.3 N 6 07.0 11.l 56.l N 40 18 35 19 03 19 36 18 51 19 23 19 52 20 20 
194 53.8 44.5 177 21.4 13.4 5 55.9 11.2 56.l 35 18 30 18 56 19 26 18 45 19 19 19 51 20 21 

02 209 54.0 43.6 191 53.8 13.5 5 44.7 11.l 56.l 30 18 25 18 49 19 18 18 39 19 16 19 50 20 23 
03 224 54.2 .. 42.7 206 26.3 13.5 5 33 .6 11.2 56.0 20 18 17 18 39 19 06 18 29 19 10 19 48 20 25 
04 239 54.4 41.8 220 58.8 13.5 5 22.4 11.1 56.0 N 10 18 10 18 31 18 56 18 20 19 04 19 46 20 26 
05 254 54.6 40.9 235 31.3 13.6 5 11.3 11.2 56.0 0 18 04 18 25 18 49 18 12 18 59 19 44 20 28 

06 269 54.8 N 8 40.0 250 03.9 13.7 N 5 00.l 11.2 56.0 S 10 17 58 18 19 18 43 18 03 18 54 19 42 20 29 
07 284 55.0 39.1 264 36.6 13.6 4 48. 9 11.2 55. 9 20 17 51 18 13 ·10 39 17 54 18 48 19 40 20 31 
08 299 55.l 38.2 279 09.2 13.8 4 37.7 11.3 55.9 30 17 44 18 08 18 36 17 44 18 42 19 38 20 33 

M 09 314 55.3 .. 37.3 293 42.0 13.7 4 26.4 11.2 55. 9 35 17 40 18 05 18 35 17 38 18 38 19 37 20 34 
0 10 329 55.5 36.4 308 14.7 13.8 4 15.2 11.2 55.9 40 17 35 18 02 18 34 17 31 18 34 19 36 20 35 
N 11 344 55.7 35.5 322 47.5 13.9 4 04.0 11.3 55.8 45 17 29 17 59 18 33 17 23 18 29 19 34 20 37 
0 12 359 55.9 N 8 34.6 337 20.4 13.8 N 3 52.7 11.2 55.8 S 50 17 23 17 56 18 33 17 13 18 23 19 32 20 39 
A 13 14 56.l 33.7 351 53.2 14.0 3 41.5 11.3 55.8 52 17 20 17 54 18 33 17 08 18 20 19 31 20 39 
y 14 29 56.3 32.8 6 26.2 13.9 3 30.2 11.3 55.8 54 17 17 17 53 18 34 17 03 18 17 19 30 20 40 

15 44 56.5 .. 31.9 20 59.1 14.0 3 18. 9 11.3 55. 7 56 17 13 17 51 18 34 16 58 18 14 19 29 20 41 
16 59 56.7 31.0 35 32.l 14.l 3 07.6 11.2 55.7 58 17 09 17 49 18 35 16 51 18 10 19 27 20 42 
17 74 56.9 30.1 50 05.2 14.0 2 56.4 11.3 55.7 S 60 17 05 17 47 18 35· 16 44 18 06 19 26 20 43 

18 89 57.1 N 8 29.2 64 38.2 14.l N 2 45.l 11.3 55.7 SUN MOON 
19 104 57.3 28.2 79 11.3 14.2 2 33.8 11.3 55.6 
20 119 57.5 27.3 93 44.5 14.2 2 22.5 11.3 55.6 Eqn. of Time Mer. Mer. Pass. 

Age Day Phase 
21 134 57.7 .. 26.4 108 17.7 14.2 2 11.2 11.2 55.6 oo· 12' Poss. Upper lower 
22 149 57.9 25.5 122 S0.9 14.2 2 00.0 11.3 55.6 m ' m . h "' h m h m d 

23 164 58.1 24.6 137 24.1 14.3 l 48.7 11.3 55.6 29 01 02 00 53 12 01 12 00 24 24 29 
30 00 44 00 35 12 01 12 48 00 24 01 • s.o. 15.9 d 0.9 S.D. 15.5 15.4 15.2 31 00 26 00 17 12 00 13 33 01 11 02 



17? SEPTEMBER l, 2, 3 (TUES., WED., THURS.) 

ARIES VENUS -3.5 MARS +1.8 JUPITER -1.3 SATURN +1.2 STARS 
G.M.r. 

G,H.A G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec 

• h . . , . , . , . . . . . . , . 
1~ 340 04.l 145 20.5 S 6 10.8 218 23.5 N21 13.3 148 53.9 S 3 34.6 151 15.0 S l 22.4 Acamor 315 36.6 S40 22.5 

355 06.6 160 20.3 12.0 233 24.3 13.0 163 55.9 34.8 166 17.2 22.5 Achernar 335 44.3 S57 19.6 
02 10 09.l 175 20.l 13.3 248 25.l 12.7 178 57.9 35.0 181 19.4 22.6 Acrux 173 37.l 562 59.8 
03 25 11.5 190 19.9 .. 14.6 263 25.9 .. 12.4 193 59.9 .. 35.2 196 21.7 .. 22.7 Adhara 255 31.8 S28 56.t> 
04 40 14.0 205 19.6 15.9 278 26.6 12.l 209 02.0 35.4 211 23.9 22.8 Aldebaran 291 17.2 Nl6 28.J 
OS 55 16.4 220 19.4 17.l 293 27.4 11.8 224 04.0 35.6 226 26.l 23.0 
06 70 18.9 235 19.2 S 6 18.4 308 28.2 N21 11.5 239 06.0 S 3 35.8 241 28.3 S 1 23.l Alioth 166 42.4 N56 03.9 
07 85 21.4 250 19.0 19.7 323 29.0 11.2 254 08.0 36.0 256 30.5 23.2 Alkaid 153 18.3 N49 24.6 

T 
08 100 23.8 265 18.7 20.9 338 29.8 10.8 269 10.0 36.2 271 32.7 23.3 Al Na'ir 28 13.6 S47 03.0 
09 115 26.3 280 18.5 .. 22.2 353 30.6 .. 10.5 284 12.0 .. 36.4 286 34.9 .. 23.4 Alnilam 276 11.l S l 12.7 u 10 130 28.8 295 18.3 23.5 8 31.4 10.2 299 14.0 36.6 301 37.l 23.5 Alphard 218 20.2 S 8 34.5 

E 11 145 31.2 310 18.l 24.7 23 32.2 09.9 314 16.0 36.8 316 39.3 23.6 s 12 160 33.7 325 17.8 S 6 26.0 D 38 33.0 N21 09.6 329 18.0 S 3 37.0 331 41.5 S l 23.8 Alphecca 126 31.6 N26 46. 9 

A 13 175 36.2 340 17.6 27.2 53 33.7 09.3 344 20.l 37.2 346 43.7 23.9 Alpheratz 358 08.3 N28 59.J 
y 14 190 38.6 355 17.4 28.5 68 34.5 09.0 359 22.l 37.4 l 45.9 24.0 Altair · 62 31.6 N 8 49.3 

15 205 41.l 10 17.2 .. 29.8 83 35.3 .. 08.7 14 24.1 .. 37.6 16 48.2 .. 24.l Ankao 353 39.2 S42 24.2 
16 220 43.6 25 16.9 31.0 98 36.l 08.4 29 26.l 37.8 31 50.4 24.2 Antares 112 56.l S26 23.5 
17 235 46.0 40 16.7 32.3 113 36.9 08.0 44 28.1 38.0 46 52.6 24.3 
18 250 48.5 55 16.5 S 6 33.6 128 37.7 N21 07.7 59 30.l S 3 38.2 61 54.8 S 1 24.4 Arcturus 146 18.l Nl9 17.0 
19 265 50.9 70 16.3 34.8 143 38.5 07.4 74 32.l 38.4 76 57.0 24.5 Atria 108 19.7 S68 59.9 
20 280 53.4 85 16.0 36.l 158 39.3 07.1 89 34.l 38.6 91 59.2 24.7 Avior 234 28.5 S59 26.8 
21 295 55.9 100 15.8 .. 37.4 173 40.l .. 06.8 104 36.l .. 38.8 107 01.4 .. 24.8 Bellatrix 278 58.l N 6 20.l 
22 310 58.3 115 15.6 38.6 188 40.9 06.5 119 38.l 39.0 122 03.6 24.9 Betelgeuse 271 27.7 N 7 24.3 
23 326 00.8 130 15.3 39.9 203 41.7 06.2 134 40.2 39.2 137 05.8 25.0 

200 341 03.3 145 15.l S 6 41.2 218 42.4 N21 05.9 149 42.2 S 3 39.4 152 08.0 S 1 25.1 Canopus 264 07.2 S52 40.9 
01 356 05.7 160 14.9 42.4 233 43.2 05.5 164 44.2 39.6 167 10.2 25.2 Capello 281 10.4 N45 58.6 
02 11 08.2 175 14.7 43.7 248 44.0 05.2 179 46.2 39.7 182 12.4 25.3 Deneb 49 47.6 N45 13.0 
03 26 10.7 190 14.4 .. 44.9 263 44.8 .. 04.9 194 48.2 .. 39.9 197 14.6 .. 25.5 Denebola 182 58. 7 Nl4 40. 7 
04 41 13.l 205 14.2 46.2 278 45.6 04.6 209 50.2 40.l 212 16.8 25.6 Diphda 349 19.9 S18 05.2 
OS 56 15.6 220 14.0 47.5 293 46.4 04.3 224 52.2 40.3 227 19.l 25.7 

06 71 18.1 235 13.8 S 6 48.7 308 47.2 N21 04.0 239 54.2 S 3 40.5 242 21.3 S 1 25.8 Dubhe 194 22.0 N61 51.2 

w 07 86 20.5 250 13.5 50.0 323 48.0 03.7 254 56.2 40.7 257 23.5 25.9 Elnath 278 43.4 N28 35.5 
08 101 23.0 265 13.3 51.3 338 48.8 03.3 269 58.2 40.9 272 25.7 26.0 Eltanin 90 57.2 N51 29.8 

E 09 116 25.4 280 13.l .. 52.5 353 49.6 .. 03.0 285 00.2 .. 41.l 287 27.9 . . 26.1 Enif 34 10.6 N 9 47.5 
D 10 131 27.9 295 12.8 53.8 8 50.4 02.7 300 02.3 41.3 302 30.l 26.3 Fomalhaut 15 50.3 S29 43.1 
N 11 146 30.4 310 12.6 55.0 23 51.2 02.4 315 04.3 41.5 317 32.3 26.4 
E 

12 325 12.4 S 6 56.3 38 52.0 N21 02.l 330 06.3 S 3 41.7 332 34.5 S 28.5 S57 00.6 s 161 32.8 1 26.5 Gacrux 172 

D 13 176 35.3 340 12.2 57.6 53 52.8 01.8 345 08.3 41.9 347 36.7 26.6 Gienah 176 17.6 S17 26.2 

A 
14 191 37.8 355 11.9 6 58.8 68 53.6 01.4 0 10.3 42.l 2 38.9 26.7 Hadar 149 22.8 S60 17.l 

y 15 206 40.2 10 11.7 7 00.l 83 54.4 .. 01.l 15 12.3 .. 42.3 17 41.1 .. 26.8 Hamal 328 28.0 N23 22.5 
16 221 42.7 25 11.5 01.3 98 55.1 00.8 30 14.3 42.5 32 43.3 26.9 Kaua Aust. 84 15.8 S34 23.7 
17 236 45.2 40 11.2 02.6 113 55.9 00.5 45 16.3 42.7 47 45.5 27.l 

18 251 47.6 55 11.0 S 7 03.9 128 56.7 N21 00.2 60 18.3 S 3 42.9 62 47.7 S l 27.2 Kochab 137 19.5 N74 14.2 
19 266 50.l 70 10.8 05.l 143 57.5 20 59.9 75 20.3 43.l 77 49.9 27.3 Markab 14 02.2 Nl5 06.4 
20 281 52.5 85 10.6 06.4 158 58.3 59.5 90 22.3 43.3 92 52.2 27.4 Menkar 314 40.3 N 4 01.l 
21 296 55.0 100 10.3 .. 07.6 173 59.l .. 59.2 105 24.3 .. 43.5 107 54.4 .. 27.5 Menkent 148 36.5 S36 16.8 
22 311 57.5 115 10.l 08.9 188 59.9 58.9 120 26.3 43.7 122 56.6 27.6 Miaplacidus 221 45.7 569 38.3 
23 326 59.9 130 09.9 10.l 204 00.7 58.6 135 28.4 43.9 137 58.8 27.7 

3~ 342 02.4 145 09.6 S 7 11.4 219 01.5 N20 58.3 150 30.4 S 3 44.l 153 01.0 S l 27.9 Mirfak 309 15.0 N49 47.6 
357 04.9 160 09.4 12.7 234 02.3 57.9 165 32.4 44.3 168 03.2 28.0 Nunki 76 28.2 S26 19.2 

02 12 07.3 175 09.2 13.9 249 03.l 57.6 180 34.4 44.5 183 05.4 28.l Peacock 53 56.8 S56 47.8 
03 27 09.8 190 08.9 .. 15.2 264 03.9 .. 57.3 195 36.4 . . 44.7 198 07.6 .. 28.2 Pollux 243 57.6 N28 04.3 
04 42 12.3 205 08.7 16.4 279 04.7 57.0 210 38.4 44.9 213 09.8 28.3 Procyon 245 25.3 N 5 16.5 
05 57 14.7 220 08.5 17,7 294 05.5 56.7 225 40.4 45.l 228 12.0 28.4 

06 72 17.2 235 08.3 5 7 18. 9 309 06.3 N20 56.3 240 42.4 S 3 45.3 243 14.2 S l 28.5 Rasalhague 96 28.9 Nl2 34.6 
07 87 19.7 250 08.0 20.2 324 07.l 56.0 255 44.4 45.5 258 16.4 28.7 Regulus 208 09.6 Nl2 03.6 

T 08 102 22.l 265 07.8 21.5 339 07.9 55.7 270 46.4 45.7 273 18.6 28.8 Rigel 281 35.4 S 8 13.2 
H 09 117 24.6 280 07.6 .. 22.7 354 08.7 .. 55.4 285 48.4 . . 45.9 288 20.8 .. 28.9 Rigil Kent. 140 25.3 S60 45.6 
u 10 132 27.0 295 07.3 24.0 9 09.5 55.l 300 50.4 46.l 303 23.0 29.0 Sabik 102 40.3 S15 42.l 
R 11 147 29.5 310 07.l 25.2 24 10.3 54.7 315 52.4 46.3 318 25.2 29.l 

s 12 162 32.0 325 06.9 S 7 26.5 39 11.l N20 54.4 330 54.4 S 3 46.5 333 27.4 S l 29.2 Schedar 350 07.8 N56 26.l 
D 13 177 34.4 340 06.6 27.7 54 11.9 54.l 345 56.5 46.7 348 29.6 29.3 Shaula 96 54.8 S37 05.5 
A 14 192 36.9 355 06.4 29.0 69 12.7 53.8 0 58.5 46.9 3 31.9 29.5 Sirius 258 55.3 S16 41.3 
y 15 207 39.4 10 06.2 .. 30.2 84 13.5 .. 53.4 16 00.5 .. 47.0 18 34.l .. 29.6 Spice 158 57.l S11 03.8 

16 222 41.8 25 05.9 31.5 99 14.3 53.l 31 02.5 47.2 33 36.3 29.7 Suhail 223 10.7 543 21.3 
17 237 44.3 40 05.7 32.8 114 15.l 52.8 46 04.5 47.4 48 38.5 29.8 

18 252 46.8 55 05.5 S 7 34.0 129 15.9 N20 52.5 61 06.5 S 3 47.6 63 40.7 S l 29.9 Vega 80 55.2 N38 46.3 
19 267 49.2 70 05.2 35.3 144 16.7 52.2 76 08.5 47.8 78 42.9 30.0 Zuben'ubi 137 32.5 S15 57.8 
20 282 51.7 85 05.0 36.5 159 17.5 51.8 91 10.5 48.0 93 45.l 30.l S.H.A. Mer, Pan. 
21 297 54.2 100 04.8 .. 37.8 174 18.3 .. 51.5 106 12.5 .. 48.2 108 47.3 .. 30.3 . , h "' 
22 312 56.6 115 04.5 39.0 H19 19.l 51.2 121 14.5 48.4 123 49.5 30.4 Venus 164 11.9 14 19 
23 327 59.l 130 04.3 40.3 204 19.9 50.9 136 16.5 48.6 138 51.7 30.5 Mars 237 39.2 9 25 

h "' Jupiter 168 38.9 13 59 
Mer. Poss. l 15.6 V -0.2 d 1.3 V 0.8 d 0.3 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 171 04.8 13 49 
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Twilight 
SUN MOON Lot. 

Moonrise 

Neut. Civil Sunrise 1 2 3 4 
G.M.T.1--G-.H-.A-.--o-.. -c-. --+-G-.H-.-A-. --v--o-.. c-.--d--H.-P.+--.+-'-"h.;;.;;.~m-,--=h ..;.;.;..m+-h-m-+-h...;;;..m~-h-"--m-,--h ;;._m-,--h---m-

04 05 08 07 09 51 11 36 
04 19 08 07 09 44 11 21 
04 29 08 07 09 38 11 09 
04 38 08 07 09 34 10 59 
04 45 08 07 09 30 10 51 
04 51 08 07 09 26 10 45 
04 57 08 07 09 23 10 39 
05 02 08 07 09 21 10 33 
05 06 08 07 09 18 10 29 
05 10 08 07 09 16 10 25 
05 13 08 07 09 14 10 21 
05 16 08 07 09 13 10 18 
05 23 08 07 09 09 10 10 
05 28 08 07 09 06 10 04 
05 33 08 07 09 03 09 59 
05 37 08 07 09 01 09 54 
05 44 08 07 08 57 09 46 
05 51 08 07 08 53 09 40 
05 56 08 07 08 50 09 33 
06 02 08 07 08 47 09 27 
06 08 08 07 08 44 09 20 
06 14 08 07 08 40 09 12 
06 18 08 07 08 38 09 08 
06 22 08 07 08 35 09 03 
06 27 08 08 08 32 08 57 
06 33 08 08 08 29 08 51 
06 35 08 08 08 27 08 47 
06 38 08 08 08 26 08 44 
06 41 08 08 08 24 08 40 
06 45 08 08 08 22 08 36 
06 49 08 08 08 19 08 31 

N 72 
N 70 

68 
66 
64 
62 
60 

02 37 
03 04 
03 24 
03 40 
03 52 
04 03 
04 12 
04 20 
04 26 
04 32 
04 38 
04 42 
04 53 
05 01 
05 07 
05 13 
05 22 
05 29 
05 35 
05 41 
05 46 
05 50 
05 53 
05 55 
05 57 
06 00 
06 01 
06 03 
06 04 
06 05 
06 07 

13 26 
13 00 
12 41 
12 25 
12 13 
12 02 
11 53 
11 45 
11 38 
11 32 
11 26 
11 21 
11 11 
11 02 
10 54 
10 47 
10 36 
10 26 
10 17 

d h 

1~ 
02 
03 
04 
05 
06 
07 

T 08 
09 

u 10 
E 11 

179 58.3 N 8 23.7 
194 58.5 22.8 
209 58.6 21.9 
224 58.8 · · 21.0 
239 59.0 20.l 
254 59.2 19.2 
269 59.4 N 8 18.3 
284 59.6 17.4 
299 59.8 16.5 
315 00.0 · · 15.6 
330 00.2 14.7 
345 00.4 13.8 

s 
D 12 0 00.6 N 8 12.9 
A 13 15 00.8 11.9 

14 30 01.0 11.0 
y 15 45 01.2 · · 10.l 

16 60 01.4 09.2 
17 75 01.6 08.3 
18 
19 
20 
21 
22 
23 

200 
01 
02 
03 
04 
05 
06 

W 07 
E 08 

09 
D 10 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

3~ 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
s 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

90 01.8 N 8 07.4 
105 02.0 06.5 
120 02.2 05.6 
135 02.4 · · 04.7 
150 02.6 03.8 
165 02.8 02.9 
180 03.0 N 8 01.9 
195 03.2 01.0 
210 03.4 8 00.1 
225 03.6 7 59.2 
240 03.8 58.3 
255 04.0 57 .4 
270 04.2 N 7 56.5 
285 04.4 55.6 
300 04.6 54.6 
315 04.8 · · 53.7 
330 05.0 52.8 
345 05.2 51.9 

o 05.4 N 7 51.0 
15 05.6 50.l 
30 05.8 49.2 
45 06.0 · · 48.3 
60 06.2 47.3 
75 06.4 46.4 
90 06.6 N 7 45.5 

105 06.8 44.6 
120 07.0 43.7 
135 07.2 · · 42.8 
150 07.4 41.9 
165 07.6 40.9 
180 07.8 N 7 40.0 
195 08.0 39.l 
210 08.2 38.2 
225 08.4 • · 37.3 
240 08.6 36.4 
255 08.8 35.4 
270 09.0 N 7 34.5 
285 09.2 33.6 
300 09.4 32.7 
315 09.6 · • 31.8 
330 09.8 30.9 
345 10.0 29.9 

0 10.2 N 7 29.0 
15 10.4 28.1 
30 10.6 27.2 
45 10.8 · · 26.3 
60 11.0 25.3 
75 11.2 24.4 
90 11.4 N 7 23.5 

105 11.6 22.6 
120 11.8 21.7 
135 12.0 · • 20.7 
150 12.3 19.8 
165 12.5 18.9 

s.o. 15.9 d o.9 

151 57.4 14.3 N 1 37.4 ll.3 55.5 
166 30.7 14.3 1 26.l ll.3 55.5 
181 04.0 14.4 l 14.8 ll.2 55.5 
195 37.4 14.4 l 03.6 ll.3 55.5 
210 10.8 14.4 0 52.3 ll.3 55.4 
224 44.2 14.5 0 41.0 11.2 55.4 
239 17.7 14.4 N O 29.8 11.3 55.4 
253 51.1 14.6 0 18.5 11.2 55.4 
268 24. 7 14.5 N 0 07 .3 11.2 55.4 
282 58.2 14.5 S O 03.9 11.3 55.3 
297 31.7 14.6 0 15.2 11.2 55.3 
312 05.3 14.6 0 26.4 11.2 55.3 
326 38.9 14.6 S O 37.6 11.l 55.3 
341 12.5 14.7 0 48.7 11.2 55.3 
355 46.2 14.6 0 59.9 11.2 55.2 

10 19.8 14.7 l 11.l ll.l 55.2 
24 53.5 14.7 l 22.2 11.2 55.2 
39 27.2 14.7 1 33.4 11.1 55.2 
54 00.9 14.8 S 
68 34.7 14.7 
83 08.4 14.8 
97 42.2 14.8 

112 16.0 14.8 
126 49.8 14.8 
141 23.6 14.8 S 
155 57.4 14.9 
170 31.3 14.8 
185 05.1 14.9 
199 39.0 14.9 
214 12.9 14.9 

l 44.5 ll.l 55.2 
l 55.6 ll.l 55.1 
2 06.7 ll.0 55.l 
2 17. 7 11.l 55.l 
2 28.8 ll.0 55.1 
2 39.8 11.0 55.1 
2 50.8 11.0 55.0 
3 01.8 ll.0 55.0 
3 12.8 10.9 55.0 
3 23.7 10.9 55.0 
3 34.6 11.0 55.0 
3 45.6 10.8 54. 9 

N 58 
56 
54 
52 
50 
45 

N 40 
35 
30 
20 

N 10 
0 

Ill/ 

/Ill 
01 39 
02 15 
02 40 
02 58 
03 14 
03 26 
03 37 
03 46 
03 54 
04 01 
04 16 
04 28 
04 37 
04 44 
04 56 
05 05 
05 11 

S 10 05 16 
20 05 20 
30 05 22 
35 05 23 
40 05 24 
45 05 24 

S 50 05 23 
52 05 22 
54 05 22 
56 05 21 
58 05 20 

S 60 05 19 

228 46.8 14.9 S 3 56.4 10.9 54.9 Twilight Moonaet 

10 07 
09 57 
09 46 
09 40 
09 32 
09 24 
09 14 
09 09 
09 04 
08 58 
08 52 
08 45 

243 20.7 14.9 4 07.3 10.8 54.9 Lot. Sunset 
257 54.6 14.9 4 18.l 10.8 54.9 1---+---+-C;;;;i.;;.v.;;.il...,....;N.;;.o;;;.ut;.;.;... +--'l;;;._..,.._2;;;._..,.._.;;.3_.----'4-
272 28.5 14.9 4 28.9 10.a 54.9 
287 02.4 14.9 4 39.7 10.7 54.9 o h m h m 

301 36.3 14.9 4 50.4 10.a 54.8 N 72 19 50 21 17 
316 10.2 15.0 S 5 01.2 10.7 54.8 N 70 19 38 20 51 
330 44.2 14.9 5 11.9 10.6 54.8 68 19 28 20 32 
345 18.1 14.9 5 22.5 10.7 54.8 66 19 19 20 17 
359 52.0 15.0 5 33.2 10.6 54.8 64 19 12 20 05 

14 26.0 14.9 5 43.8 10.6 54.8 62 19 06 19 54 
28 59.9 15.0 5 54.4 10.5 54.7 60 19 01 19 46 
43 33.9 14.9 S 6 04.9 10.5 54.7 N 58 18 56 19 38 
58 07.8 15.0 6 15.4 10.5 54.7 56 18 52 19 31 
72 41.8 14.9 6 25.9 10.S 54.7 54 18 49 19 26 
87 15.7 14.9 6 36.4 10.4 54.7 52 18 45 19 20 

101 49.6 15.0 6 46.8 10.4 54.7 50 18 42 19 16 
116 23.6 14.9 6 57.2 10.3 54.6 45 18 36 19 06 
130 57.5 14.9 S 7 07.5 10.3 54.6 N 40 18 30 18 58 
145 31.4 15.0 7 17.8 10.3 54.6 35 18 26 18 51 
160 05.4 14.9 7 28.l 10.2 54.6 30 18 21 18 46 
174 39.3 14.9 7 38.3 10.2 54.6 20 18 15 18 37 
189 13.2 14. 9 7 48.5 10.2 54.6 N 10 18 08 18 30 
203 47.l 14.9 7 58.7 10.l 54.6 0 18 03 18 24 
218 21.0 14.9 .s 8 08.8 10.1 54.5 S 10 17 57 18 19 
232 54.9 14.9 8 18.9 10.1 54.5 20 17 52 18 14 · 
247 28.8 14.9 8 29.0 10.0 54.5 30 17 45 18 09 
262 02.7 14.8 8 39.0 9.9 54.5 35 17 42 18 07 
276 36.5 14.9 8 48.9 10.0 54.5 40 17 38 18 05 
291 10.4 14.8 8 58.9 9.9 54.5 45 17 33 18 03 

305 44.2 14.9 S 9 08.8 9.8 54.5 S 50 17 27 18 00 
320 18.1 14.8 9 18.6 9.8 54.5 52 17 25 17 59 
334 51.9 14.8 9 28.4 9.8 54.4 54 17 22 17 58 
349 25.7 14.8 9 38.2 9.7 54.4 56 17 19 17 57 

3 59.5 14.8 9 47.9 9.6 54.4 58 17 16 17 55 
18 33.3 14.7 9 57.5 9.7 54.4 S 60 17 12 17 54 

h "' 
/Ill 

23 18 
22 13 
21 40 
21 16 
20 58 
20 43 
20 31 
20 20 
20 11 
20 03 
19 56 
19 42 
19 31 
19 22 
19 14 
19 03 
18 54 
18 48 
18 43 
18 40 
18 37 
18 37 
18 36 
18 37 

18 37 
18 38 
18 39 
18 40 
18 41 
18 42 

h m 

20 00 
20 03 
20 05 
20 07 
20 09 
20 11 
20 12 
20 13 
20 14 
20 15 
20 16 
20 17 
20 19 
20 20 
20 21 
20 23 
20 25 
20 26 
20 28 
20 29 
20 31 
20 33 
20 34 
20 35 
20 37 

20 39 
20 39 
20 40 
20 41 
20 42 
20 43 

h m 

19 47 

19 56 
20 03 
20 10 
20 15 
20 20 
20 24 
20 27 
20 30 
20 33 
20 36 
20 38 
20 44 
20 48 
20 52 
20 55 
21 01 
21 06 
21 11 

21 16 
21 21 
21 27 
21 30 
21 34 
21 39 

21 44 
21 46 
21 49 
21 52 
21 56 
21 59 

h m 

19 32 
19 48 
20 01 
20 12 
20 21 
20 29 
20 36 
20 42 
20 48 
20 52 
20 57 
21 01 
21 09 
21 16 
21 23 
21 28 
21 38 
21 46 
21 54 
22 02 
22 10 
22 20 
22 26 
22 32 
22 39 

22 48 
22 52 
22 57 
23 02 
23 08 
23 14 

h m 

19 12 
19 39 
20 00 
20 16 
20 30 
20 41 
20 51 
20 59 
21 07 
21 14 
21 20 
21 25 
21 37 
21 47 
21 55 
22 03 
22 16 
22 27 
22 38 
22 49 
23 00 
23 13 
23 21 
23 29 
23 39 

23 52 
23 57 
24 04 
24 11 
24 19 
24 28 

33 07.0 14.8 S10 07.2 9.5 54.4 __ _,.._ ____ S_U_N_,._ _____ ..._ __ M__.OO...._N ___ ..._ __ 

47 40.8 14.7 10 16.7 9.1> 54.4 Eqn. of Time 
62 14.5 14. 7 10 26.3 9.5 54.4 Doy 
16 48.2 14.1 10 35.8 9.4 54.4 oo• 12• 
91 21.9 14.1 10 45.2 9.4 54.4 .. • l,....m....L 

105 55.6 14.7 10 54.6 9.3 54.4 1 ~ ~ 00 02 

S.O. 15.l 14.9 14.8 
2 00 12 00 21 
3 00 31 00 40 

Mer. 
Pou. 

h m 

12 00 
12 00 
11 59 

Mer. Pou. 
Upper lower Ag• 

h m 

14 17 
15 01 
15 44 

h m d 

01 56 03 
02 39 04 
03 22 05 

Phase 
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ARIES VENUS -3.5 MARS t 1.8 JUPITER -1.2 SATURN +1.1 STARS 
GMT. 

G.H.A G.H.A Dec. G.H.A. Dec G.H.A. Dec. G.H.A. Dec. Nome S.H.A Dec. ,, h 0 0 0 , 0 " 0 0 0 0 .. " 400 343 01.5 145 04.l S 7 41.5 219 20.7 N20 50.5 151 18.5 S 3 48.8 153 53.9 S l 30.6 Aconior 315 36.5 S40 27.5 
01 358 04.0 160 03.8 42.8 234 21.5 50.2 166 20.5 49.0 168 56.l 30.7 Ac.:hernor HS 44 .. 3 S57 19.6 
02 13 06.5 175 03.6 44.0 249 22.3 49.9 181 22.5 49.2 183 58.3 30.8 Acruk 173 37. l S62 ~9 A 
03 28 08.9 190 03.4 .. 45.3 264 23.l .. 49.6 196 24.5 .. 49.4 199 00.5 .. 30.9 Adhoro 255 31.8 S28 '.•b.b 
04 43 11.4 205 03.l 46.5 279 23.9 49.2 211 26.5 49.6 214 02.7 31.l Alciebor1..1n ,'91 11.J Nl6 ?8 I 
05 58 13.9 220 02.9 47.8 294 24.7 48.9 226 28.5 49.8 229 04.9 31.2 
06 73 16.3 235 02.7 S 7 49.0 309 25.5 N20 48.6 241 30.5 S 3 50.0 244 07.l S 1 31.3 Alioth 166 42.4 N56 03.9 
07 88 18.8 250 02.4 50.3 324 26.3 48.3 256 32.5 50.2 259 09.3 31.4 Alkaid 153 18.3 N49 24.6 
08 103 21.3 265 02.2 51.5 339 27.l 47.9 271 34.6 50.4 274 11.5 31.5 Al No'ir 28 13.6 S41 03.0 

F 09 118 23.7 280 02.0 .. 52.8 354 28.0 .. 47.6 286 36.6 . . 50.6 289 13.7 .. 31.6 Alnilam 276 11.1 S l 12.7 
R 10 133 26.2 295 01.7 54.0 9 28.8 47.3 301 38.6 50.8 304 15.9 31.7 Alphard 218 20.2 S 8 34.5 
I 11 148 28.6 310 01.5 55.3 24 29.6 46.9 316 40.6 51.0 319 18.1 31.9 
D 12 163 31.l 325 01.3 S 7 56.5 39 30.4 N20 46.6 331 42.6 5 3 51.2 334 20.3 5 l 32.0 Alphecca 126 31.7 N26 46.9 
A 13 178 33.6 340 01.0 57.8 54 31.2 46.3 346 44.6 51.4 349 22.6 32.l Alpheratz 358 08.3 N28 59.3 
y 14 193 36.0 355 00.8 7 59.0 69 32.0 46.0 l 46.6 51.6 4 24.8 32.2 Altair 62 31.7 N 8 49.3 

15 208 38.5 10 00.6 8 00.3 84 32.8 .. 45.6 16 48.6 .. 51.8 19 27.0 .. 32.3 Ankaa 353 39.2 S42 24.2 
16 223 41.0 25 00.3 01.5 99 33.6 45.3 31 50.6 52.0 34 29.2 32.4 Antare~ 112 56.l 526 23.5 
17 238 43.4 40 00.l 02.8 114 34.4 45.0 46 52.6 52.2 49 31.4 32.5 
18 253 45.9 54 59.9 5 8 04.0 129 35.2 N20 44.6 61 54.6 5 3 52.4 64 33.6 5 l 32.7 Arcturus 146 18.1 Nl9 17.0 
19 268 48.4 69 59.6 05.3 144 36.0 44.3 76 56.6 52.6 79 35.8 32.8 Atrio 108 19.7 568 59.9 
20 283 50.8 84 59.4 06.5 159 36.8 44.0 91 58.6 52.8 94 38.0 32.9 Avior 234 28.4 S59 26.8 
21 298 53.3 99 59.1 .. 07.8 174 37.6 .. 43.7 107 00.6 . . 53.0 109 40.2 .. 33.0 Bellatrix 278 58.l N 6 20.l 
2? 313 55.B 114 58.9 09.0 189 38.4 43.3 122 02.6 53.2 124 42.4 33.l Betelgeuse 271 27.7 N 7 24.3 
23 378 58.2 129 58.7 10.2 ?04 39.2 43.0 137 04.6 53.4 139 44.6 33.2 

500 344 00.7 144 58.4 S 8 11.5 219 40.0 N20 42 .7 152 06.6 5 3 53.6 154 46.8 S 1 33.3 C0nopus 264 07.l 552 40.9 
01 359 03.1 159 58.2 12.7 234 40.9 42.3 167 08.6 53.8 169 49.0 33.5 Capello 281 10.4 N45 58.6 
02 14 05.6 174 58.0 14.0 249 41.7 42.0 182 10.6 54.0 184 51.2 33.6 Deneb 49 47.6 N45 13.l 
03 29 08.1 189 57.7 .. 15.2 264 42.5 .. 41.7 197 12.6 .. 54.2 199 53.4 .. 33.7 Denebola 182 58.7 Nl4 40.7 
04 44 10.5 204 57.5 16.5 279 43.3 41.3 212 14.6 54.4 214 55.6 33.8 Diphdo 349 19. 9 518 05.2 
05 59 13.0 219 57.3 17.7 294 44.l 41.0 227 16.6 54.6 229 57.8 33.9 
06 74 15.5 234 57.0 S 8 19.0 309 44.9 N20 40.7 242 18.6 5 3 54.8 245 00.0 S l 34.0 Dubhe 194 22.0 N61 51.2 
07 89 17.9 249 56.8 20.2 324 45.7 40.3 257 20.6 55.0 260 02.2 34.2 Elnath 278 43.4 N28 35.5 

s 08 104 20.4 264 56.5 21.4 339 46.5 40.0 272 22.6 55.2 275 04.4 34.3 Eltanin 90 57.3 N51 29.8 
A 09 119 22.9 279 56.3 .. 22.7 354 47.3 .. 39.7 287 24.6 .. 55.4 290 06.6 .. 34.4 Enif 34 10.6 N 9 47.5 
T 10 134 25.3 294 56.1 23.9 9 48.l 39.3 302 26.6 55.6 305 08.8 34.5 Fomalhaut 15 50.3 529 43.1 
u 11 149 27.8 309 55.8 25.2 24 48.9 39.0 317 28.6 55.8 320 11.0 34.6 
R 12 164 30.3 324 55.6 5 8 26.4 39 49.8 N20 38.7 332 30.6 5 3 56.0 335 13.2 S l 34.7 Gacrux 172 28.5 557 00.6 
D 13 179 32.7 339 55.3 27.7 54 50.6 38.3 347 32.6 56.2 350 15.4 34.8 Gienah 176 17.6 517 26.2 
A 14 194 35.2 354 55.1 28.9 69 51.4 38.0 2 34.6 56.4 5 17.6 35.0 Hodor 149 22.8 560 17.1 
y 15 209 37.6 9 54.9 .. 30.1 84 52.2 .. 37.7 17 36.7 .. 56.6 20 19.8 .. 35.1 Hamal 328 28.0 N23 22.5 

16 224 40.l 24 54.6 31.4 99 53.0 37.3 32 38.7 56.8 35 22.0 35.2 Kaus Aust. 84 15.8 534 23. 7 
17 239 42.6 39 54.4 32.6 114 53.8 37.0 47 40.7 57.0 50 24.2 35.3 
18 254 45.0 54 54.l S 8 33.9 129 54.6 N20 36.7 62 42.7 5 3 57.2 65 26.4 S 1 35.4 Kochab 137 19.6 N74 14.2 
19 269 47.5 69 53.9 35.1 144 55.4 36.3 77 44.7 57.4 80 28.6 35.5 Markab 14 02.2 Nl5 06.4 
20 284 50.0 84 53.7 36.3 159 56.2 36.0 92 46.7 57.6 95 30.8 35.7 Menkar 314 40.3 N 4 01.l 
21 299 52.4 99 53.4 .. 37.6 174 57.l .. 35.7 107 48.7 .. 57.8 110 33.0 .. 35.8 Menkent 148 36.5 536 16.7 
22 314 54.9 114 53.2 38.8 189 57.9 35.3 122 50.7 58.0 125 35.2 35.9 Miaplacidus 221 45.7 569 38.3 
23 329 57.4 129 52.9 40.l 204 58.7 35.0 137 52.7 58.2 140 37.4 36.0 

600 344 59.8 144 52.7 5 8 41.3 219 59.5 N20 34.7 152 54.7 5 3 58.4 155 39.6 5 l 36.1 Mirfak 309 15.0 N49 47.6 
01 0 02.3 159 52.5 42.5 235 00.3 34.3 167 56.7 58.6 170 41.8 36.2 Nunki 76 28.2 526 19.2 
02 15 04.7 174 52.? 43.8 250 01.l 34.0 182 58.7 58.8 185 44.1 36.3 Peacock 53 56.9 S56 47.8 
03 30 07,;> 189 52.0 .. 450 265 01.9 .. 33.7 198 00.7 .. !j9.0 200 46.3 . . 36.5 Pollux 243 57.6 N28 04.3 
04 45 09.7 204 51.7 46.3 280 02.8 33.3 213 02.7 59.2 215 48.5 36.6 Procyon 245 25.3 N 5 16.5 
05 60 17.l 219 51.5 47.5 295 03.6 33.0 228 04.7 59.4 230 50.7 36.7 

06 75 14.6 234 51.3 S 8 48. 7 310 04.4 N20 32.6 243 06.7 5 3 59.6 245 52.9 5 l 36.8 Rasalhague 96 28.9 Nl2 34.6 
07 90 17.l 249 51.0 50.0 325 05.2 32.3 258 08.7 3 59.8 260 55.l 36.9 Regulu, 208 09.6 Nl2 03.6 
08 105 19.5 264 50.8 51.2 340 06.0 32.0 273 10.7 4 00.0 275 57.3 37.0 Rigel 281 35.4 5 8 13.2 

s 09 120 22.0 279 50.5 .. 52.4 355 06.8 .. 31.6 288 12.7 .. 00.2 290 59.5 . . 37.2 Rigil Kent. 140 25.3 560 45.6 
u 10 135 24.5 294 50.3 53.7 10 07.6 31.3 303 14.7 00.4 306 01.7 37.3 Sabik 102 40.3 515 42.1 
N 11 150 26.9 309 50.0 54.9 25 08.5 31.0 318 16.7 00.6 321 03.9 37.4 

D 12 165 29.4 324 49.8 5 8 56.l 40 09.3 N20 30.6 333 18.7 5 4 00.8 336 06.l S l 37.5 Schedar 350 07.8 N56 26.1 
A 13 180 31.9 339 49.6 57.4 55 10.1 30.3 348 20.7 01.0 351 08.3 37.6 Shaula 96 54.8 537 05.5 
y 14 195 34.3 354 49.3 58.6 70 10.9 29.9 3 22.7 01.2 6 10.5 37.7 Sirius 258 55.3 S16 41.3 

15 210 36.8 9 49.1 8 59.9 85 11.7 .. 29.6 18 24.7 .. 01.4 21 12.7 .. 37.8 Spica 158 57.l 511 03.8 
16 225 39.2 24 48.8 9 01.1 100 12.5 29.3 33 26.7 01.6 36 14.9 38.0 Suholl 223 10.7 543 21.3 
17 240 41.7 39 48.6 02.3 115 13.4 28.9 48 28.7 01.8 51 17.l 38.l 

18 255 44.2 54 48.3 5 9 03.6 130 14.2 N20 28.6 63 30.7 5 4 02.0 66 19.3 5 1 38.2 Vega 80 55.2 N38 46.3 
19 270 46.6 69 48.l 04.8 145 15.0 28.2 78 32.7 02.2 81 21.5 38.3 Zuben'ubi 137 32.5 515 57.8 
20 285 49.1 84 47.9 06.0 160 15.8 27.9 93 34.7 02.4 96 23.7 38.4 S.H.A. Mer. Pou. 
21 300 51.6 99 47.6 .. 07.3 175 16.6 .. 27.6 108 36.7 .. 02.6 111 25.9 .. 38.5 . , h m 

22 315 54.0 114 47.4 08.5 dO 17.4 27.2 123 38.7 02.8 126 28.l 38.7 Venus 160 57.8 14 20 
23 330 56.5 129 47.l 09.7 205 18.3 26.9 138 40.7 03.0 141 30.3 38.8 Man 235 39.4 9 21 

h m Jupiter 168 05.9 13 50 
Mer. Poss. l 03.8 V -0.2 d 1.2 V 0,8 d 0.3 V 2.0 d 0.2 1) 22 d 0.l Saturn 170 46.1 13 39 



SEPTEMBER 4, 5, 6 (FRI., SAT., SUN.) 175 

Twilight Moonrise 
SUN MOON lat. 

Civil 
Sunrise 

4 5 6 7 Naut. 
G.M.T. 

d h h h h m h h m h m G.H.A. Otte. G.H.A. ,, Dec. H.P. . m m m m 

d h .. . " " 
, , , N 72 Ill/ 02 57 04 20 13 26 15 34 - -4~ 180 12.7 N 7 18.0 120 29.3 14.6 S11 03.9 9.3 54.3 N 70 01 15 03 20 04 31 13 00 14 45 16 44 -195 12.9 17.1 135 02.9 14.6 11 13.2 9.3 54.3 68 02 02 03 37 04 40 12 41 14 14 15 48 17 21 

02 210 13.l 16.l 149 36.5 14.6 11 22.5 9.2 54.3 66 02 31 03 51 04 47 12 25 13 51 15 15 16 34 
03 225 13.3 .. 15.2 164 10.1 14.6 11 31.7 9.1 54.3 64 02 53 04 02 04 54 12 13 13 33 14 51 16 03 
04 240 13.5 14.3 178 43.7 14.5 11 40.8 9.1 54.3 62 03 10 04 12 04 59 12 02 13 18 14 32 15 41 
05 255 13.7 13.4 193 17.2 l4.b 11 49.9 9.0 54.3 60 03 23 04 20 05 04 11 53 13 06 14 17 15 22 

06 270 13.9 N 7 12.5 207 50.8 14.5 S11 58.9 9.0 54.3 N 58 03 35 04 27 05 OB 11 45 12 55 14 04 15 07 
07 285 14.l 11.5 222 24.3 14.5 12 07.9 9.0 54.3 56 03 44 04 33 05 12 11 38 12 46 13 52 14 54 
08 300 14.3 10.6 236 57.8 14.4 12 16.9 8.8 54.3 54 03 53 04 38 05 15 11 32 12 38 13 42 14 43 

F 09 315 14.5 .. 09.7 251 31.2 14.5 12 25.7 8.9 54.3 52 04 00 04 43 05 18 11 26 12 31 13 33 14 33 
R 10 330 14.7 08.8 266 04.7 14.4 12 34.6 8.7 54.3 50 04 07 04 47 05 21 11 21 12 24 13 26 14 24 
I 11 345 14.9 07.8 280 38.l 14.4 12 43.3 8.8 54.3 45 04 20 04 56 05 26 11 11 12 10 13 09 14 05 

D 12 0 15.l N 7 06.9 295 11.5 14.4 S12 52.1 8.6 54.3 N 40 04 31 05 04 05 31 11 02 11 59 12 55 13 50 
A 13 15 15.3 06.0 309 44. 9 14.3 13 00.7 8.6 54.3 35 04 39 05 10 05 35 10 54 11 49 12 44 13 37 
y 14 30 15.5 05.l 324 18.2 14.3 13 09.3 8.6 54.3 30 04 46 05 15 05 39 10 47 11 40 12 33 13 26 

15 45 15.7 .. 04.1 338 51.5 14.3 13 17.9 8.5 54.3 20 04 57 05 23 05 45 10 36 11 26 12 16 13 07 
16 60 15.9 03.2 353 24.8 14.2 13 26.4 8.4 54.2 N 10 05 05 05 29 05 50 10 26 11 13 12 01 12 50 
17 75 16.2 02.3 7 58.0 14.3 13 34.8 8.4 54.2 0 05 10 05 35 05 55 10 17 11 01 11 47 12 35 

18 90 16.4 N 7 01.4 22 31.3 14.2 S13 43.2 8.3 54.2 S 10 05 15 05 39 06 00 10 07 10 49 11 33 12 19 
19 105 16.6 7 00.5 37 04.5 14.1 13 51.5 8.2 54.2 20 05 17 05 43 06 05 09 57 10 36 11 18 12 03 
20 120 16.8 6 59.5 51 37.6 14.2 13 59.7 8.2 54.2 30 05 19 05 47 06 11 09 46 10 22 11 01 11 44 
21 135 17.0 .. 58.6 66 10.8 14.l 14 07.9 8.2 54.2 35 05 19 05 49 06 14 09 40 10 14 10 51 11 33 
22 150 17.2 57.7 80 43.9 14.0 14 16.1 8.l 54.2 40 05 19 05 50 06 17 09 32 10 04 10 40 11 20 
23 165 17.4 56.8 95 16.9 14.l 14 24.2 8.0 54.2 45 05 18 05 52 06 21 09 24 09 53 10 27 11 05 s: 180 17.6 N 6 55.8 109 50.0 14.0 S14 32.2 7.9 54.2 S 50 05 17 05 54 06 26 09 14 09 40 10 11 10 47 

195 17.8 54.9 124 23.0 14.0 14 40.l 7.9 54.2 52 05 16 05 55 06 29 09 09 09 34 10 03 10 39 
02 210 18.0 54.0 138 56.0 13.9 14 48.0 7.8 54.2 54 05 15 05 56 06 31 09 04 09 27 09 55 10 29 
03 225 18.2 .. 53.0 153 28.9 13.9 14 55.8 7.8 54.2 56 05 13 05 56 06 34 08 58 09 20 09 45 10 18 
04 240 18.4 52.l 168 01.8 13.9 15 03.6 7.7 54.2 58 05 12 05 57 06 36 08 52 09 11 09 35 10 06 
05 255 18.6 51.2 182 34.7 13.9 15 11.3 7.6 54.2 S 60 05 10 05 58 06 40 08 45 09 01 09 23 09 52 

06 270 18.8 N 6 50.3 197 07 .6 13.8 S15 18.9 7.6 54.2 Twilight Moonset 07 285 19.l 49.3 211 40.4 13.8 15 26.5 7.5 54.2 lat. Sunset 
s 08 300 19.3 48.4 226 13.2 13.7 15 34.0 7.4 54.2 Civil Naut. 4 5 6 7 
A 09 315 19.5 .. 47.5 240 45.9 13.7 15 41.4 7.4 54.2 
T 10 330 19.7 46.6 255 18.6 13. 7 15 48.8 7.3 54.2 . h m h m h m h m h m h m h m 

u 11 345 19.9 45.6 269 51.3 13.6 15 56.1 7.3 54.2 N 72 19 34 20 55 /Ill 19 12 18 37 - -R 12 0 20.l N 6 44.7 284 23.9 13.6 516 03.4 7.1 54.2 N 70 19 24 20 34 22 32 19 39 19 27 19 05 -D 13 15 20.3 43.8 298 56.5 13.6 16 10.5 7.1 54.2 68 19 15 20 17 21 49 20 00 19 59 20 01 20 08 
A 14 30 20.5 42.8 313 29.1 13.5 16 17.6 7.0 54.2 66 19 08 20 04 21 22 20 16 20 23 20 34 20 55 
y 15 45 20.7 .. 41.9 328 01.6 13.5 16 24.6 7.0 54.2 64 19 02 19 53 21 01 20 30 20 41 20 59 21 26 

16 60 20.9 41.0 342 34.l 13.4 16 31.6 6.9 54.2 62 18 56 19 44 20 45 20 41 20 57 21 18 21 49 
17 75 21.1 40.1 357 06.5 13.4 16 38.5 6.8 54.2 60 18 52 19 36 20 32 20 51 21 09 21 34 22 07 

18 90 21.3 N 6 39.l 11 38.9 13.4 516 45.3 6.7 54.2 N 58 18 48 19 29 20 21 20 59 21 21 21 48 22 23 
19 105 21.6 38.2 26 11.3 13.3 16 52.0 6.7 54.2 56 18 44 19 23 20 11 21 07 21 30 21 59 22 36 
20 120 21.8 37.3 40 43.6 13.3 16 58.7 6.6 54.2 54 18 41 19 18 20 03 21 14 21 39 22 09 22 47 
21 135 22.0 .. 36.3 55 15.9 13.3 17 05.3 6.5 54.2 52 18 38 19 13 19 56 21 20 21 46 22 18 22 57 
22 150 22.2 35.4 69 48.2 13.2 17 11.8 6.5 54.3 50 18 36 19 09 19 49 21 25 21 53 22 27 23 06 
23 165 22.4 34.5 84 20.4 13.l 17 18.3 6.3 54.3 45 18 30 19 00 19 36 21 37 22 08 22 44 23 26 

6~ 180 22.6 N 6 33.6 98 52.5 13.2 517 24.6 6.3 54.3 N 40 18 25 18 53 19 26 21 47 22 21 22 58 23 41 
195 22.8 32.6 113 24.7 13.l 17 30.9 6.3 54.3 35 18 21 18 47 19 17 21 55 22 31 23 10 23 54 

02 210 23.0 31.7 127 56.8 13.0 17 37.2 6.l 54.3 30 18 18 18 42 19 11 22 03 22 40 23 21 24 06 
03 225 23.2 .. 30.8 142 28.8 13.0 17 43.3 6.1 54.3 20 18 12 18 34 19 00 22 16 22 56 23 39 24 25 
04 240 23.4 29.8 157 00.8 13.0 17 49.4 6.0 54.3 N 10 18 07 18 28 18 52 22 27 23 10 23 55 24 42 
05 255 23.6 28.9 171 32.8 12.9 17 55.4 5.9 54.3 0 18 02 18 23 18 47 22 38 23 23 24 10 00 10 

06 270 23.9 N 6 28.0 186 04.7 12.9 S18 01.3 5.8 54.3 5 10 17 57 18 18 18 43 22 49 23 36 24 25 00 25 
07 285 24.l 27.0 200 36.6 12.8 18 07.l 5.8 54.3 20 17 52 18 15 18 40 23 00 23 50 24 41 00 41 
08 300 24.3 26.l 215 08.4 12.9 18 12.9 5.7 54.3 30 17 47 18 11 18 39 23 13 24 06 00 06 00 59 

s 09 315 24.5 .. 25.2 229 40.3 12.7 18 18.6 5.6 54.3 35 17 44 18 09 18 39 · 23 21 24 15 00 15 01 09 
u 10 330 24.7 24.2 244 12.0 12.7 18 24.2 5.5 54.3 40 17 41 18 08 18 39 23 29 24 26 00 26 01 22 
N 11 345 24.9 23.3 258 43.7 12.7 18 29.7 5.4 54.3 45 17 37 18 06 18 40 23 39 24 39 00 39 01 36 
D 12 0 25.l N 6 22.4 273 15.4 12.6 518 35.l 5.4 54.3 5 50 17 32 18 04 18 42 23 52 24 54 00 54 01 54 
A 13 15 25.3 21.4 287 47.0 12.6 18 40.5 5.2 54.4 52 17 30 18 04 18 43 23 57 25 01 01 01 02 02 
y 14 30 25.5 20.5 302 18.6 12.6 18 45.7 5.2 54.4 54 17 27 18 03 18 44 24 04 00 04 01 09 02 12 

15 45 25.8 .. 19.6 316 50.2 12.5 18 50.9 5.1 54.4 56 17 25 18 02 18 45 24 11 00 11 01 18 02 22 
16 60 26.0 18.6 331 21. 7 12.4 18 56.0 5.l 54.4 58 17 22 18 01 18 47 24 19 00 19 01 28 02 34 
17 75 26.2 17.7 345 53.l 12.4 19 01.1 4.9 54.4 5 60 17 19 18 01 18 49 24 28 00 28 01 40 02 48 
18 90 26.4 N 6 16.8 0 24.5 12.4 519 06.0 4.9 54.4 SUN MOON 19 105 26.6 15.8 14 55.9 12.4 19 10.9 4.7 54.4 
20 120 26.8 14.9 29 27.3 12.2 19 15.6 4.7 54.4 Doy 

Eqn. of Time Mer. Mer. Pou. 
Phase Agi 

21 135 27.0 .. 14.0 43 58.5 12.3 19 20.3 4.6 54.4 oo• 12• Pou. Upper lower 
22 150 27.2 13.0 58 29.8 12.2 19 24.9 4.5 54.4 m . m . h m h m h .. d 

23 165 27.4 12.l 73 01.0 12.2 19 29.4 4.4 54.5 4 00 50 01 00 11 59 16 27 04 05 06 
5 01 10 01 20 11 59 17 12 04 49 07 () 

S.D. 15.9 d 0.9 S.D. 14.8 14.8 14.8 6 01 30 01 40 11 58 17 58 05 35 OB 



176 SEPTEMBER 7, 8, 9 (MON., TUES., WED.) 

ARIES VENUS -3.5 MARS +1.8 JUPITER -1.2 SATURN + 1.1 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec, G.H.A. Dec. Nom"" S.H.A o.,. 
d h . ' . ' . ' . . . . . ' . . . .. 
7~ 345 59.0 144 46.9 S 9 10.9 220 19.l N20 26.5 153 42.7 S 4 03.2 156 32.5 S 1 38.9 Acamar 315 36.5 S40 27.5 

1 01.4 159 46.6 12.2 235 19.9 26.2 168 44.7 03.4 171 34.7 39.0 Achernor .435 44.3 S57 19.6 
02 16 03.9 174 46.4 13.4 250 20.7 25.9 183 46.7 03.6 186 36.9 39.l Acrux 173 37.1 562 59.8 
03 31 06.4 189 46.l .. 14.6 265 21.5 .. 25.5 198 48.7 .. 03.8 201 39.1 .. 39.2 Adhara 255 31.8 S28 56.6 
04 46 08.8 204 45.9 15.9 280 22.4 25.2 213 50.7 04.0 216 41.3 39.3 Aldebaran 291 17.2 Nl6 28.3 
05 61 11.3 219 45.6 17.1 295 23.2 24.8 228 52.7 04.2 231 43.5 39.5 
06 76 13.7 234 45.4 S 9 18.3 310 24.0 N20 24.5 243 54.7 S 4 04.4 246 45.7 S 1 39.6 Alioth 166 42.4 N56 03.8 
07 91 16.2 249 45.2 19.6 325 24.8 24.1 258 56.7 04.6 261 47.9 39.7 Alkaid 153 18.3 N49 24.6 
08 106 18.7 264 44.9 20.8 340 25.6 23.8 273 58.7 04.8 276 50.l 39.8 Al Na'ir 28 13.6 S47 03.0 

M 09 121 21.1 279 44.7 .. 22.0 355 26.5 .. 23.5 289 00.7 .. 05.0 291 52.3 .. 39.9 Alnilam 276 11.0 S 1 12. 7 
0 10 136 23.6 294 44.4 23.2 10 27.3 23.l 304 02.7 05.2 306 54.5 40.0 Alphard 218 20.2 S 8 34.5 
N 11 151 26.1 309 44.2 24.5 25 28.l 22.8 319 04.7 05.4 321 56.7 40.2 
D 12 166 28.5 324 43.9 S 9 25.7 40 28.9 N20 22.4 334 06.7 S 4 05.6 336 58.9 S 1 40.3 Alphecca 126 31.7 N26 46.9 
A 13 181 31.0 339 43.7 26.9 55 29.7 22.1 349 08.6 05.8 352 01.l 40.4 Alpheratz 358 08.3 N28 59.3 
y 14 196 33.5 354 43.4 28.2 70 30.6 21.7 4 10.6 06.0 7 03.3 40.5 Altair 62 31.7 N 8 49.3 

15 211 35.9 9 43.2 .. 29.4 85 31.4 .. 21.4 19 12.6 . . 06.2 22 05.5 .. 40.6 Ankaa 353 39.2 $42 24.3 
16 226 38.4 24 42.9 30.6 100 32.2 21.0 34 14.6 06.4 37 07.7 40.7 Antares 112 56.1 S26 23.5 
17 241 40.9 39 42.7 31.8 ll5 33.0 20.7 49 16.6 06.6 52 09.9 40.9 
18 256 4J.3 54 42.4 S 9 33.1 130 33.8 N20 20.4 64 18.6 S 4 06.8 67 12.l S 1 41.0 Arcturus 146 18.l Nl9 17.0 
19 271 45.8 69 42.2 34.3 145 34.7 20.0 79 20.6 07.0 82 14.3 41.l Atria 108 19.7 568 59.9 
20 ?06 48.;.> 84 41.9 35.5 160 35.5 19.7 94 22.6 07.2 97 16.5 41.2 Avior 234 28.4 S59 26.8 
21 JOI 50.7 99 4 l.7 .. 36.7 175 36.3 . . 19.3 109 24.6 .. 07.4 ll2 18.7 . . 41.3 Bellatrix 278 58.1 N 6 20.l 
22 :116 53.2 114 41.4 38.0 190 37.l 19.0 124 26.6 07.6 127 20.9 41.4 Betelgeuse 271 27.6 N 7 24.3 
23 331 55.6 129 41.2 39.2 205 38.0 18.6 139 28.6 07.8 142 23.1 41.6 

aoo 346 58.l 144 40.9 S 9 40.4 220 38.8 N20 18.3 154 30.6 S 4 08.0 157 25.3 S 1 41.7 Canapu• 264 07.1 S52 40.9 
01 2 00.6 159 40.7 41.6 235 39.6 17.9 169 32.6 08.2 172 27.5 41.8 Capella 281 10.3 N45 58.6 
02 17 03.0 174 40.4 42.9 250 40.4 17.6 184 34.6 08.4 187 29.7 41.9 Deneb 49 47.6 N45 13.l 
03 32 05.5 189 40.2 .. 44.1 265 41.3 .. 17.2 199 36.6 . . 08.6 202 31.9 .. 42.0 Denebola 182 58.7 Nl4 40.7 
04 47 08.0 204 39.9 45.3 280 42.l 16.9 214 38.6 08.8 217 34.1 42.l Diphda 349 19.9 S18 05.2 
05 62 10.4 219 39.7 46.5 295 42.9 16.5 229 40.6 09.0 232 36.3 42.2 

06 77 12.9 234 39.4 S 9 47.7 310 43.7 N20 16.2 244 42.6 S 4 09.2 247 38.5 S 1 42.4 Dubhe 194 22.0 N61 51.1 
07 92 15.3 249 39.2 49.0 325 44.6 15.8 259 44.6 09.4 262 40.7 42.5 Elnath 278 43.3 N28 35.5 

T 
08 107 17.8 264 38.9 50.2 340 45.4 15.5 274 46.6 09.6 277 42.9 42.6 Eltanin 90 57.3 N51 29.8 
09 122 20.3 279 38.7 .. 51.4 355 46.2 .. 15.l 289 48.6 .. 09.8 292 45.1 . . 42.7 Enif 34 10.6 N 9 47.5 u 10 137 22.7 294 38.4 52.6 10 47.0 14.8 304 50.6 10.0 307 47.3 42.8 Fomalhaut 15 50.3 S29 43.1 

E 11 152 25.2 309 38.2 53.9 25 47.9 14.4 319 52.6 10.2 322 49.5 42.9 s 
12 324 37.9 S 9 55.l D 167 27.7 40 48.7 N20 14.l 334 54.6 S 4 10.4 337 51.7 S 1 43.1 Gacrux 172 28.5 S57 00.6 

A 13 182 30.l 339 37.7 56.3 55 49.5 13.7 349 56.6 10.6 352 53.9 43.2 Gienah 176 17.6 S17 26.2 

y 14 197 32.6 354 37.4 57.5 70 50.3 13.4 4 58.6 10.8 7 56.1 43.3 Hadar 149 22.9 560 17.l 
15 212 35.l 9 37.2 .. 58.7 85 51.2 .. 13.0 20 00.6 .. 11.0 22 58.3 . . 43.4 Hamal 328 27.9 N23 22.S 
16 227 37.5 24 36.9 9 59.9 100 52.0 12.7 35 02.6 11.2 38 00.5 43.5 Kauo Aust. 84 15.8 S34 23.7 
17 242 40.0 39 36.7 10 01.2 115 52.8 12.3 so 04.6 11.4 53 02.7 43.6 

18 257 42.5 54 36.4 S10 02.4 130 53.7 N20 12.0 65 06.6 S 4 11.6 68 04.9 S 1 43.8 Kochab 137 19.6 N74 14.2 
19 272 44.9 69 36.2 03.6 145 54.5 11.6 80 08.6 11.8 83 07.0 43.9 Markab 14 02.2 N15 06.4 
20 287 47.4 84 35.9 04.8 160 55.3 11.3 95 10.6 12.0 98 09.2 44.0 Menkar 314 40.3 N 4 01.1 
21 302 49.8 99 35.7 .. 06.0 175 56.1 .. 10.9 110 12.S .. 12.2 113 11.4 . . 44.1 Menkent 148 36.5 S36 16.7 
22 317 52.3 114 35.4 07.3 190 57.0 10.6 125 14.5 12.4 128 13.6 44.2 Miaplacidus 221 45.6 S69 38.3 
23 332 54.8 129 35.l 08.5 205 57.8 10.2 140 16.5 12.6 143 15.8 44.3 

900 347 57.2 144 34.9 S10 09.7 220 58.6 N20 09.9 155 18.5 S 4 12.8 158 18.0 S 1 44.5 Mirfak 309 14.9 N49 47.6 
01 2 59.7 159 34.6 10.9 235 59.5 09.5 170 20.5 13.0 173 20.2 44.6 Nunki 76 28.2 S26 19.2 
02 18 02.2 174 34.4 12.l 251 00.3 09.2 185 22.5 13.2 188 22.4 44.7 Peacock 53 56.9 S56 47.8 
03 33 04.6 189 34.1 .. 13.3 266 01.l .. 08.8 200 24.5 .. 13.4 203 24.6 . . 44.8 Pollux 243 57.6 N28 04.3 
04 48 07.l 204 33.9 14.5 281 01.9 08.5 215 26.5 13.6 218 26.8 44.9 Procyon 245 25.3 N 5 16.5 
cs 63 09.6 219 33.6 15.8 296 02.8 08.l 230 28.5 13.8 233 29.0 45.0 

06 78 12.0 234 33.4 S10 17.0 311 03.6 N20 07.8 245 30.5 S 4 14.0 248 31.2 S l 45.2 Rasalhague 96 28.9 Nl2 34.6 
w 07 93 14.5 249 33.l 18.2 326 04.4 07.4 260 32.5 14.2 263 33.4 45.3 Regulus 208 09.6 Nl2 03.6 

E 08 108 17.0 264 32.8 19.4 341 05.3 07.1 275 34.5 14.4 278 35.6 45.4 Rigel 281 35.4 S 8 13.2 

D 09 123 19.4 279 32.6 .. 20.6 356 06.l .. 06.7 290 36.5 .. 14.6 293 37.8 . . 45.5 Rigil Kent. 140 25.3 S60 45.6 

N 10 138 21.9 294 32.3 21.8 11 06.9 06.4 305 38.5 14.8 308 40.0 45.6 Sabik 102 40.4 S15 42.1 
11 153 24.3 309 32.1 23.0 26 07.8 06.0 320 40.S 15.0 323 42.2 45.7 

E 
12 324 31.8 S10 24.2 41 08.6 N20 05.7 335 42.5 S 4 15.2 338 44.4 S l 45.9 Schedar 350 07.7 NS6 26.l s 168 26.8 

D 13 183 29.3 339 31.6 25.5 56 09.4 05.3 350 44.5 15.4 353 46.6 46.0 Shaula 96 54.8 S37 05.5 

A 14 198 31.7 354 31.3 26.7 71 10.3 04.9 5 46.5 15.6 8 48.8 46.1 Sirius 258 55.3 S16 41.3 

y 15 213 34.2 9 31.l .. 27.9 86 11.1 .. 04.6 20 48.5 .. 15.8 23 51.0 .. 46.2 Spica 158 57.1 S11 03.8 
16 228 36.7 24 30.8 29.1 101 11.9 04.2 35 50.4 16.0 38 53.2 46.3 Suhail 223 10.7 543 21.3 
17 243 39.1 39 30.5 30.3 116 12.8 03.9 50 52.4 16.2 53 55.4 46.4 

18 258 41.6 54 30.3 S10 31.5 131 13.6 N20 03.5 65 54.4 S 4 16.4 68 57.6 S l 46.6 Vega 80 55.2 N38 46.3 
19 273 44.1 69 30.0 32.7 146 14.4 03.2 80 56.4 16.6 83 59.8 46.7 Zuben'ubi 137 32.5 S15 57.8 
20 288 46.5 84 29.8 33.9 161 15.3 02.8 95 58.4 16.8 99 02.0 46.8 S.H.A. Mer. Pou. 
21 303 49.0 99 29.5 .. 35.l 176 16.l .. 02.5 111 00.4 .. 17.0 114 04.2 .. 46.9 . ' h m 

22 318 51.4 114 29.2 36.3 ,q1 16.9 02.l 126 02.4 17.2 129 06.4 47.0 Venus 157 42.8 14 22 
23 333 53.9 129 29.0 37.5 206 17.8 01.7 141 04.4 17.4 144 08.6 47.l Mars 233 40.7 9 17 

h m Jupiler 167 32.5 13 40 
Mer. Poss 0 52.0 11 -0.3 d 1.2 V 0.8 d 0.3 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 170 27.2 13 28 



SEPTEMBER 7, 8, 9 (MON., TUES., WED.) 177 

SUN MOON lot, Twilight Sunrise 7 Moonrise 9 10 
G.M.T.1--------1------------+--+-N:.:.:::,ou::,:I:;... -r-..:C;;:,iv.:.,:i;..I +--+-.:.....--,._.,:8:..-.,,_-~"T'"-=~-

d h 

7~ 
02 
03 
04 
05 
06 
07 
08 

M 09 
o 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 

18 
19 
20 
21 
22 
23 s: 
02 
03 
04 
05 

06 
07 

T 08 
09 

U 10 
E 11 
s 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
·22 
23 

9~ 
02 
03 
04 
OS 
06 

w 07 
E 08 

09 
D 10 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 

G.H.A. Dec. 

180 27.7 N 6 11.2 
195 27.9 10.2 
210 28.l 09.3 
225 28.3 · · 08.4 
240 28.5 07.4 
255 28.7 06.5 

270 28.9 N 6 05.6 
285 29.l 04.6 
300 29.4 03.7 
315 29.6 · · 02.8 
330 29.8 01.8 
345 30.0 6 00.9 

0 30.2 N 5 59.9 
15 30.4 59.0 
30 30.6 58.l 
45 30.8 · • 57.1 
60 31.l 56.2 
75 31.3 55.3 

90 31.5 N 5 54.3 
105 31.7 53.4 
120 31.9 52.5 
135 32.1 • • 51.5 
150 32.3 50.6 
165 32.6 49.6 
180 32.8 N 5 48.7 
195 33.0 47.8 
210 33.2 46.8 
225 33.4 · · 45.9 
240 33.6 44.9 
255 33.8 44.0 

270 34.1 N 5 43.1 
285 34.3 42.l 
300 34.5 41.2 
315 34.7 · · 40.2 
330 34.9 39.3 
345 35.l 38.4 

0 35.3 N 5 37.4 
15 35.6 36.5 
30 35.8 35.5 
45 36.0 · · 34.6 
60 36.2 33.7 
75 36.4 32.7 

90 36.6 N 5 31.8 
105 36.9 30.8 
120 37.l 29.9 
135 37.3 • · 28.9 
150 3 7 .5 28.0 
165 37.7 27.l 

180 37.9 N 5 26.l 
195 38.l 25.2 
210 38.4 24.2 
225 38.6 · · 23.3 
240 38.8 22.4 
255 39.0 21.4 

270 39.2 N 5 20.5 
285 39.4 19.5 
300 39.7 18.6 
315 39.9 · · 17.6 
330 40.1 16. 7 
345 40.3 15.7 

0 40.5 N 5 14.8 
15 40.7 13.9 
30 41.0 12.9 
45 41.2 · · 12.0 
60 41.4 11.0 
75 41.6 10.1 

18 90 41.8 N 5 09.l 
19 105 42.0 08.2 
20 120 42.3 07.2 
21 135 42.5 • • 06.3 
22 150 42. 7 05.3 
23 165 42.9 04.4 

S.D. 15.9 d 0.9 

G.H.A. ·v Doc. 

87 32.2 12.l S19 33.8 
102 03.3 12.0 19 38.2 
116 34.3 12.l 19 42.4 
131 05.4 12.0 19 46.6 
145 36.4 ll.9 19 50.6 
160 07.3 11.9 19 54.6 

174 38.2 11.9 S19 58.5 
189 09.1 11.8 20 02.3 
203 39.9 ll.8 20 06.0 
218 10.7 11.7 20 09.6 
232 41.4 11.7 20 13.l 
247 12.1 11.6 20 16.5 

261 42.7 11.6 S20 19.9 
276 13.3 11.6 20 23.l 
290 43.9 11.5 20 26.2 
305 14.4 11.5 20 29.3 
319 44.9 11.4 20 32.2 
334 15.3 11.4 20 35.l 

348 45.7 11.4 S20 37.9 
3 16.l 11.3 20 40.5 

17 46.4 11.3 20 43.l 
32 16.7 11.2 20 45.5 
46 46.9 11.2 20 47.9 
61 17.l 11.1 20 50.2 
75 47.2 11.2 S20 52.4 
90 17.4 11.0 20 54.4 

104 47.4 11.1 20 56.4 
119 17.5 11.0 20 58.3 
133 47.5 10.9 21 00.0 
148 17.4 11.0 21 01.7 

162 47.4 10.0 S21 03.3 
177 17.2 10.9 21 04.7 
191 47.1 10.8 21 06.1 
206 16.9 10.8 21 07.3 
220 46. 7 10. 7 21 08.5 
235 16.4 10.7 21 09.5 

249 46.1 10.1 S21 10.5 
264 15.8 10.6 21 11.3 
278 45.4 10.6 21 12.l 
293 15.0 10.6 21 12.7 
307 44.6 10.5 21 13.2 
322 14.1 10.5 21 13.6 

336 43.6 10.5 S21 14.0 
351 13.1 10.4 21 14.2 

5 42.5 10.4 21 14.3 
20 11.9 10.4 21 14.3 
34 41.3 10.4 21 14.l 
49 10.7 10.3 21 13.9 

63 40.0 10.3 S21 13.6 
78 09.3 10.2 21 13.1 
92 38.5 10.2 21 12.6 

· 101 07.7 10.2 21 11.9 
121 36.9 10.2 21 11.2 
136 06.l 10.2 21 10.3 

150 35.3 10.1 S21 09.3 
165 04.4 10.1 21 08.2 
179 33.5 10.0 21 07 .0 
194 02.5 10.l 21 05.7 
208 31.6 10.0 21 04.2 
223 00.6 10.0 21 02.7 

237 29.6 10.0 S21 01.1 
251 58.6 9.9 20 59.3 
266 27.5 9.9 20 57.4 
280 56.4 9.9 20 55.4 
295 25.3 9.9 20 53.3 
309 54.2 9.9 20 51.1 

324 23.l 9.8 S20 48.8 
338 51.9 9.9 20 46.4 
353 20.8 9.8 20 43.8 

7 49.6 9.8 20 41.2 
22 18.4 9.7 20 38.4 
36 47.l 9.8 20 35.5 

S.D. 14.9 15.0 

d H.P. • h m h m h m h m h m h m h m 

4.4 54.5 
4.2 54.5 
4.2 54.5 
4.0 54.5 
4.0 54.5 
3.9 54.5 

3.8 54.6 
3.7 54.6 
3.6 54.6 
3.5 54.6 
3.4 54.6 
3.4 54.6 

3.2 54.6 
3.1 54.7 
3.1 54.7 
2.9 54.7 
2.9 54.7 
2.8 54.7 

2.6 54.7 
2.6 54.8 
2.4 54.8 
2.4 54.8 
2.3 54.8 
2.2 54.8 

2.0 54.9 
2.0 54.9 
1.9 54.9 
1.7 54.9 
l.7 54.9 
l.6 55.0 

N 72 00 32 03 15 04 34 1111 1111 1111 

N 70 01 47 03 35 04 43 1111 1111 1111 
68 02 22 03 50 04 51 17 21 18 35 19 08 
66 02 47 04 02 04 57 16 34 17 38 18 20 
64 03 05 04 12 05 02 16 03 17 04 17 49 
62 03 20 04 20 05 07 15 41 16 39 17 26 
60 03 32 04 27 05 11 15 22 16 20 17 07 

N 58 03 43 04 34 05 14 15 07 16 04 16 52 
56 03 52 04 39 05 17 14 54 15 50 16 38 
54 03 59 04 44 05 20 14 43 15 38 16 27 
52 04 06 04 48 05 23 14 33 15 28 16 17 
50 04 12 04 52 05 25 14 24 15 19 16 08 
45 04 24 05 00 05 30 14 05 14 59 15 48 

N 40 04 34 05 07 05 34 13 50 14 43 15 33 
35 04 42 05 12 05 38 13 37 14 30 15 20 
30 04 48 05 16 05 41 13 26 14 18 15 08 
20 04 58 05 24 05 46 l3 07 13 58 14 48 

N 10 05 05 05 29 05 50 12 50 13 40 14 31 
0 05 10 05 34 05 54 12 35 13 24 14 15 

S 10 05 13 05 37 05 58 12 19 13 08 13 59 
20 05 15 05 40 06 03 12 03 12 51 13 42 
30 05 15 05 43 06 07 11 44 12 31 13 22 
35 05 15 05 44 06 10 11 33 12 19 13 11 
40 05 14 05 46 06 13 11 20 12 06 12 58 
45 05 13 05 47 06 16 11 05 11 50 12 42 

S 50 05 10 05 48 06 20 10 47 11 31 12 23 
52 05 09 05 48 06 22 10 39 11 22 12 14 
54 05 08 05 48 06 24 10 29 11 11 12 03 
56 05 06 OS 49 06 26 10 18 11 00 11 52 
58 05 04 05 49 06 28 10 06 10 46 11 39 

S 60 05 01 05 49 06 31 09 52 10 31 11 23 

-20 12 
19 16 
18 43 
18 18 
17 59 
l7 43 

17 30 
17 18 
17 08 
16 59 
16 50 
16 33 

16 19 
16 07 
15 56 
15 38 
15 22 
15 07 

14 52 
14 36 
14 18 
14 07 
13 55 
l3 40 

13 23 
13 14 
13 05 
12 54 
12 42 
12 28 

1·4 55.o ..,__.._ __ + __ T_w_i,1,.lig_h_t _ _.., __ --1, __ M_oo..,_n1_e_t_-'----

l.4 55.0 lot. Sunset 
l.2 55.0 i----&----1--C;;;;i;.;.v..,;il_..,;N.;.o;;.;u;;.;t.;..-i,._...;7 ___ 8;._ __ .;.9 ___ 1_0_ 
1.2 55.0 
1.0 55.l • h m h m 

1.0 55.l N 72 19 18 20 35 

0.8 55.l N 70 19 09 20 17 
0.8 55.l 68 19 02 20 02 
o.6 55.l 66 18 56 19 51 
0.5 55.2 64 18 51 19 41 
0.4 55.2 62 18 47 19 33 
0.4 55.2 60 18 43 19 26 

0.2 55.2 N 58 18 40 19 20 
0.1 55.3 56 18 37 19 15 
0.0 55.3 54 18 34 19 10 
0.2 55.3 52 18 31 19 06 
0.2 55.3 50 18 29 19 02 
0.3 55.4 45 18 25 18 54 

o.5 55.4 N 40 18 21 18 48 
0.5 55.4 35 18 17 18 43 
0.7 55.4 30 18 14 18 38 
0.7 55.5 20 18 09 18 31 
o.9 55.5 N 10 18 05 18 26 
1.0 55.5 0 18 01 18 22 

1.1 55.5 S 10 17 57 18 18 
1.2 55.6 20 17 53 18 15 
1.3 55.6 30 17 49 18 13 
1.5 55.6 35 17 46 18 11 
1.5 55.7 40 17 43 18 10 
1.6 55.7 45 17 40 18 09 

1.8 55.7 S 50 17 36 18 09 
1.9 55.7 52 17 35 18 08 
2.0 55.8 54 17 33 18 08 
2.1 55.8 56 17 31 18 08 
2.2 55.8 58 17 28 18 07 
2.3 55.8 S 60 17 26 18 07 

h m 

23 01 

22 01 
21 28 
21 05 
20 47 
20 32 
20 21 

20 10 
20 02 
19 54 
19 48 
19 42 
19 30 

19 20 
19 13 
19 07 
18 57 
18 51 
18 46 

18 43 
18 41 
18 40 
18 41 
18 42 
18 43 

18 46 
18 47 
18 49 
18 51 
18 53 
18 56 

h m --20 08 
20 55 
21 26 
21 49 
22 07 

22 23 
22 36 
22 47 
22 57 
23 06 
23 26 

23 41 
23 54 
24 06 
24 25 
24 42 
00 10 

00 25 
00 41 
00 59 
01 09 
01 22 
01 36 

01 54 
02 02 
02 12 
02 22 
02 34 
02 48 

h m -1111 
20 37 
21 35 
22 09 
22 33 
22 53 

23 09 
23 22 
23 34 
23 45 
23 54 
24 14 

24 30 
24 43 
00 06 
00 25 
00 42 
00 58 

01 14 
01 31 
01 51 
02 03 
02 16 
02 31 

02 50 
03 00 
03 10 
03 21 
03 34 
03 50 

h m 

1111 -21 51 
22 39 
23 10 
23 33 
23 51 

24 07 
24 20 
24 31 
24 41 
24 50 
00 14 

00 30 
00 43 
00 55 
01 15 
01 32 
01 49 

02 05 
02 22 
02 42 
02 54 
03 07 
03 23 

03 42 
03 51 
04 02 
04 13 
04 27 
04 42 

h m 

1111 

22 36 
23 31 
24 04 
24 28 
24 47 
25 03 
00 07 
00 20 
00 31 
00 41 
00 50 
01 09 

01 24 
01 37 
01 48 
02 08 
02 24 
02 40 

02 56 
03 12 
03 31 
03 42 
03 55 
04 10 

04 28 
04 37 
04 46 
04 57 
05 09 
05 24 

2.4 55.9 .,__.._ __ .....__S_U_N_...._ __ ,._ __ ..,_ __ M....iOOi....N--...._ __ 

2
'
6 55

·
9 

Eqn. of Time 
2.6 55.9 Doy 
2.a 56.o oo· 12· 
2.9 56.0 
3.0 56.0 

15.2 

.. . 
7 01 50 
8 02 11 
9 02 31 

02 00 
02 21 
02 42 

Mer. 

Pou. 
h m 

11 58 
11 58 
11 57 

Mer, Pou. 
Upper lower Ag• 

h m 

18 46 
19 36 
20 28 

h m d 

06 22 09 
07 11 10 
08 02 11 

Phaae 

0 



178 SEPTEMBER 10, 11, 12 (THURS., FRI., SAT.) 

ARIES VENUS -3.5 MARS +1.8 JUPITER -1.2 SATURN +l.1 STARS 
G.M.T. 

G.H.A. G.H.A. Dec .. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d ,, .. . ' 0 ' 0 0 . 0 ' 0 0 ' 0 0 

1000 348 56.4 144 28. 7 S10 38. 7 221 18.6 N20 Ol.4 156 06.4 S 4 17.6 159 10.8 S l 47.3 Acamar 315 36.5 540 22.5 
01 3 58.8 159 28.5 40.0 236 19.4 01.0 171 08.4 17.8 174 13.0 47.4 Achernar 335 44.3 S57 19.7 
02 19 01.3 174 28.2 41.2 251 20.3 00.7 186 10.4 18.0 189 15.2 47.5 Acrux 173 37.2 S62 59.8 
03 ·14 03.8 189 27.9 .. 47.4 266 21.l 20 00.3 201 12.4 .. 18.2 204 17.4 .. 47.6 Adhara 255 31.7 S28 56.6 
04 '19 06.? 204 27.7 43.6 281 21.9 19 59.9 216 14.4 18.4 219 19.6 47.7 Aldebaran 291 17.2 Nl6 28.4 
05 1,4 08/ 21'1 ?.1.4 44 H 296 22.8 59.6 231 16.4 18.6 234 21.8 47.8 
06 /9 11 ~ ?34 27.2 S10 46.0 31! 23.6 Nl9 59.2 246 18.4 S 4 18.8 249 24.0 S l 48.0 Alioth 166 42.4 N56 03.8 
07 '14 13.6 249 26 9 47.7 326 24.4 58.9 261 20.3 19.0 264 26.2 48.l Alkaid 153 18.3 N49 24.6 

T 08 109 11,.J 264 26.6 48.4 341 25.3 58.5 276 22.3 19.2 279 28.4 48.2 Al Na'ir 28 13.6 547 03.0 
H O<J 124 18.6 279 26.4 .. 49.6 356 26.l . . 58.2 291 24.3 .. 19.4 294 30.5 .. 48.3 Alnilam 276 11.0 s. 1 12.7 
u 10 139 21.0 294 26.l 50.8 11 26.9 57.8 306 26.3 19.6 309 32.7 48.4 Alphard 218 20.2 S 8 34.5 
JI 11 154 23.5 309 25.9 52.0 26 27.8 57.4 321 28.3 19.8 324 34.9 48.5 
s 12 169 25.9 324 25.6 S10 53.2 41 28.6 Nl9 57.1 336 30.3 S 4 20.0 339 37.l S l 48.7 Alphecca 126 31.7 N26 46.9 
D 13 184 28.4 339 25.3 54.4 56 29.5 56.7 351 32.3 20.2 354 39.3 48.8 Alpherot, 358 08.3 N28 59.3 
A 14 199 30.9 354 25.l 55.6 71 30.3 56.4 6 34.3 20.4 9 41.5 48.9 Altair 62 31.7 N 8 4'1 l 
y 15 214 33.3 9 24.8 .. 56.8 86 31.l .. 56.0 21 36.3 . . 20.6 24 43.7 . . 49.0 Ankao 353 39.2 542 24 . .l 

16 229 35.8 24 24.5 58.0 101 32.0 55.6 36 38.3 20.8 39 45.9 49.l Antores 112 56.l S26 n.5 
17 244 38.3 39 24.3 10 59.2 116 32.8 55.3 51 40.3 21.() 54 48.l 49.2 
18 259 40.7 54 24.o s11 00.4 131 33.6 Nl9 54.9 66 42.3 S 4 21.2 69 50.3 S l 49.4 Arcturus 146 18.l Nl9 l/O 
19 274 43.2 69 23.8 Ol.6 146 34.5 54.6 81 44.3 21.4 84 52.5 49.5 Atrio 108 19.8 S68 59.9 
20 289 45.7 84 23.5 02.8 161 35.3 54.2 96 46.3 21.6 99 54.7 49.6 Avior 234 28.4 S59 26.8 
21 304 48.1 99 23.2 .. 04.0 176 36.2 .. 53.8 111 48.2 .. 21.8 114 56.9 .. 49.7 B"llatrix 278 58.0 N 6 20.1 
22 319 50.6 114 23.0 05.2 191 37.0 53.5 126 50.2 22.0 129 59.1 49.8 Betelgevse 271 27.6 N 7 24.3 
23 334 53.1 129 22.7 06.4 206 37.8 53.l 141 52.2 22.2 145 01.3 49.9 

1100 349 55.5 144 22.4 Sll 07.6 221 38.7 Nl9 52.7 156 54.2 S 4 22.4 160 03.5 S 1 50.1 Canopus 264 07.l S52 40.9 
01 4 58.0 159 22.2 08.8 236 39.5 52.4 171 56.2 22.6 175 05.7 50.2 Capello 281 10.3 N45 58.6 
02 20 00.4 174 21.9 10.0 251 40.4 52.0 186 58.2 22.8 190 07.9 50.3 Deneb 49 47.7 N45 13.1 
03 35 02.9 189 21.6 .. 11.2 266 41.2 .. 51.7 202 00.2 .. 23.0 205 10.l .. 50.4 Denebola 182 58.7 Nl4 40.7 
04 50 05.4 204 21.4 12.4 281 42.0 51.3 217 02.2 23.2 220 12.3 50.5 Diphda 349 19.9 Sl8 05.2 
05 65 07.8 219 21.l 13.6 296 42.9 50.9 232 04.2 23.4 235 14.5 50.6 
06 80 10.3 234 20.8 S11 14.8 311 43.7 Nl9 50.6 247 06.2 S 4 23.6 250 16.7 S l 50.8 Dvbhe 194 21.9 N61 51.l 
07 95 12.8 249 20.6 16.0 326 44.6 50.2 262 08.2 23.8 265 18.9 50.9 Elnath 278 43.3 N28 35.5 
08 110 15.2 264 20.3 17.2 341 45.4 49.8 277 10.l 24.0 280 21.l 51.0 Eltanin 90 57.3 N5l 29.8 

F 09 125 17.7 279 20.0 .. 18.4 356 46.2 . . 49.5 292 12.1 .. 24.2 295 23.3 .. 51.l Enif 34 10.6 N 9 47.5 
R 10 140 20.:> 294 19.8 19.6 11 47.l 49.l 307 14.l 24.5 310 25.4 51.2 Fomalhavt 15 50.3 S29 43.l 
I 11 155 22.6 309 19.5 20.7 26 47.9 48.8 322 16.l 24.7 325 27.6 51.3 
D 12 170 25.l 324 19.2 Sll 21.9 41 48.8 Nl9 48.4 337 18.l S 4 24.9 340 29.8 S l 51.5 Gacrux 172 28.6 S57 00.6 
A 13 185 27.5 339 19.0 23.l 56 49.6 48.0 352 20.l 25.l 355 32.0 51.6 Gienah 176 17.6 Sl7 26.2 
y 14 200 30.0 354 18.7 24.3 71 50.5 47.7 7 22.l 25.3 10 34.2 51.7 Hadar 149 22.9 S60 17.l 

15 215 32.5 9 18.4 .. 25.5 86 51.3 .. 47.3 22 24.l .. 25.5 25 36.4 .. 51.8 Hamal 328 27.9 N23 22.5 
16 230 34.9 24 18.2 26.7 101 52.1 46.9 37 26.1 25.7 40 38.6 51.9 Kaus Avst. 84 15.8 S34 23.7 
17 245 37.4 39 17.9 27.9 116 53.0 46.6 52 28.l 25.9 55 40.8 52.l 
18 260 39.9 54 17.6 SU 29.l 131 53.8 Nl 9 46.2 67 30.l S 4 26.l 70 43.0 S l 52.2 Kochab 137 19.7 N74 14.2 
19 275 42.3 69 17.3 30.3 146 54.7 45.8 82 32.0 26.3 85 45.2 52.3 Markab 14 02.2 Nl5 06.4 
20 290 44.8 84 17.l 31.5 161 55.5 45.5 97 34.0 26.5 100 47.4 52.4 Menkar 314 40.3 N 4 01.1 
21 305 47.3 99 16.8 .. 32.7 176 56.4 .. 45.l 112 36.0 .. 26.7 115 49.6 . . 52.5 Menkent 148 36.5 S36 16. 7 
22 320 49.7 114 16.5 33.8 191 57.2 44.7 127 38.0 26.9 130 51.8 52.6 Miaplacidus 221 45.6 S69 38.3 
23 335 52.2 129 16.3 35.0 206 58.l 44.4 142 40.0 27.l 145 54.0 52.8 

1200 350 54.7 144 16.0 SU 36.2 221 58.9 Nl9 44.0 157 42.0 S 4 27.3 160 56.2 S l 52.9 Mirfak 309 14.9 N49 47.6 
01 5 57.l 159 15.7 37.4 236 59.7 43.6 172 44.0 27.5 175 58.4 53.0 Nunki 76 28.2 S26 19.2 
02 20 59.6 174 15.5 38.6 252 00.6 43.3 187 46.0 27.7 191 00.6 53.l P.,acock 53 56.9 S56 47.8 
03 36 02.0 189 15.2 39.8 267 01.4 . . 42.9 202 48.0 .. 27.9 206 02.8 . . 53.2 Pollux 243 57.6 N28 04.3 
04 51 04.5 204 14.9 41.0 282 02.3 42.5 217 50.0 28.l 221 05.0 53.3 Procyon 245 25.3 N 5 16.5 
05 66 07.0 219 14.6 42.2 297 03.l 42.2 232 51.9 28.3 236 07.l 53.5 

06 81 09.4 234 14.4 Sll 43.3 312 04.0 Nl9 41.8 247 53. 9 S 4 28.5 251 09.3 S l 53.6 Rasalhague 96 28.9 Nl2 34.6 
07 96 11.9 249 14.l 44.5 327 04.8 41.4 262 55.9 28.7 266 11.5 53.7 Regvlvs 208 09.6 Nl2 03.6 

s 08 111 14.4 264 13.8 45.7 342 05.7 41.l 277 57.9 28.9 281 13.7 53.8 Rig.,! 281 35.4 S 8 13.2 
A 09 126 16.8 279 13.5 .. 46.9 357 06.5 . . 40.7 292 59.9 .. 29.l 296 15.9 . . 53.9 Rigil Kent. 140 25.3 S60 45.6 
T 10 141 19.3 294 13.3 48.l 12 07.4 40.3 308 01.9 29.3 311 18.l 54.0 Sabik 102 40.4 Sl5 42.l 
u 11 156 21.8 309 13.0 49.3 27 08.2 39.9 323 03.9 29.5 326 20.3 54.2 
R 12 171 24.2 324 12.7 SU 50.4 42 09.l Nl 9 39.6 338 05.9 S 4 29. 7 341 22.5 S l 54.3 Sch.,dar 350 07.7 N56 26.l 
f.l 13 186 2b.7 339 12.5 51.6 57 09.9 39.2 353 07.9 29.9 356 24.7 54.4 Shaula 96 54.8 S37 05.5 
A 14 201 29.2 354 12.2 52.8 72 10.8 38.8 8 09.8 30.l 11 26.9 54.5 Sirius 258 55.2 S16 41.3 
y 15 216 31.6 9 11.9 .. 54.0 87 11.6 .. 38.5 23 11.8 .. 30.3 26 29.l . . 54.6 Spica 158 57.l SU 03.8 

16 231 34. l 24 ll.6 55.2 102 12.4 38.l 38 13.8 30.5 41 31.3 54.7 Svhoil 223 10.7 S43 21.3 
17 246 36.5 39 11.4 56.4 117 13.3 37.7 53 15.8 30.7 56 33.5 54.9 

18 261 39.0 54 11.l SU 57.5 132 141 Nl9 37.4 68 17.8 S 4 30.9 71 35.7 S l 55.0 Vega 80 55.2 N38 46.3 
19 276 41.5 69 10.8 58.7 147 15.0 37.0 83 19.8 31.l 86 37.9 55.l Zuben'ubi 137 32.5 Sl5 57.8 
20 291 •B.9 84 10.5 11 59.9 162 15.8 36.6 98 21.8 31.3 101 40.l 55.2 S.H.A. Mer. Pou 
21 306 46.4 99 10.3 12 01.l 177 16.7 . . 36.2 113 23.8 .. 31.5 116 42.3 .. 55.3 . ' h "' 
22 321 48.9 114 10.0 02.~ 192 17.5 35.9 128 25.8 31.7 131 44.4 55.5 VerlUI 154 26.9 14 23 
23 336 51.3 129 09.7 03.4 I 207 18.4 35.5 143 27.7 31.9 146 46.6 55.6 Mora 231 43.2 9 13 

h m Jupit.,r 166 58.7 13 31 
Mer. Pass. 0 40.2 V -0.3 d 1.2 V 0.8 d 0.4 ·v 2.0 d 0.2 ·v 2.2 d 0.1 Saturn 170 08.0 13 18 
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MOON 
Twilight Moonrise 

SUN lot. 
Civil 

Sunrise 10 11 12 13 Nout. 
G.M.T. 

d h h h G.H.A. Dec. G.H.A. ?J Dec. H.P. . h m h m h m m h m m m 

d h . ' . ' . , , . , , , N 72 01 26 03 33 04 48 - 20 34 20 00 -19 40 

10: 180 43.1 N 5 03.5 51 15.9 9.7 S20 32.5 3.l 56.l N 70 02 11 03 49 04 56 20 12 19 48 19 36 19 27 
195 43.4 02.5 65 44.6 9.8 20 29.4 3.2 56.1 68 02 40 04 02 05 02 19 16 19 18 19 18 19 16 

02 210 43.6 01.6 80 13.4 9.7 20 26.2 3.3 56.l 66 03 01 04 13 05 07 18 43 18 56 19 03 19 07 
03 225 43.8 5 00.6 94 42.l 9.7 20 22.9 3.5 56.l 64 03 17 04 21 05 11 18 18 18 38 18 51 19 00 
04 240 44.0 4 59.7 109 10.8 9.6 20 19.4 3.5 56.2 62 03 30 04 29 05 15 17 59 18 23 18 40 18 54 
05 255 44.2 58.7 123 39.4 9.7 20 15.9 3.7 56.2 60 03 41 04 35 05 18 17 43 18 10 18 31 18 48 

06 270 44.4 N 4 57 .8 138 08.1 '1.7 S20 12.2 3.8 56.2 N 58 03 51 04 40 05 21 17 30 17 59 18 23 18 43 
07 285 44.7 56.8 152 36.8 9.6 20 08.4 3.8 56.3 56 03 59 04 45 05 23 17 18 17 50 18 16 18 39 

T 08 300 44.9 55.9 167 05.4 9.6 20 04.6 4.1 56.3 54 04 06 04 49 05 26 17 08 17 42 18 10 18 35 
H 09 315 45.l .. 54.9 181 34.0 9.7 20 00.5 4.1 56.3 52 04 12 04 53 05 28 16 59 17 34 18 04 18 31 
u 10 330 45.3 54.0 196 02.7 9.6 19 56.4 4.2 56.4 so 04 17 04 57 05 30 16 50 17 27 17 59 18 28 
R 11 345 45.5 53.0 210 31.3 9.6 19 52.2 4.3 56.4 45 04 28 05 04 05 34 16 33 17 13 17 48 18 20 
s 12 0 45.8 N 4 52.l 224 59.9 9.6 S19 47.9 4.5 56.4 N 40 04 37 05 10 05 37 16 19 17 01 17 39 18 14 
0 13 15 46.0 51.l 239 28.5 9.6 19 43.4 4.5 56.4 35 04 44 05 14 05 40 16 07 16 50 17 31 18 09 
A 14 30 46.2 50.2 253 57.1 9.5 19 38.9 4.7 56.5 30 04 50 05 18 05 42 15 56 16 41 17 24 18 05 
y 15 45 46.4 .. 49.2 268 25.6 9.6 19 34.2 4.8 56.5 20 04 59 05 24 05 46 15 38 16 26 17 12 17 57 

16 60 46.6 48.3 282 54.2 9.6 19 29.4 4.9 56.5 N 10 05 04 05 29 05 so 15 22 16 12 17 01 17 50 
17 75 46.8 47.3 297 22.8 9.5 19 24.5 5.0 56.6 0 05 09 05 33 05 53 15 07 15 59 16 51 17 43 

18 90 47.1 N 4 46.4 311 51.3 9.6 S19 19.5 5.1 56.6 S 10 05 11 05 36 05 57 14 52 15 46 16 41 17 36 
19 105 47.3 45.5 326 19.9 9.5 19 14.4 5.3 56.6 20 05 12 05 38 06 00 14 36 15 33 16 31 17 29 
20 120 47.5 44.5 340 48.4 9.6 19 09.l 5.3 56.7 30 05 12 05 40 06 03 14 18 15 17 16 18 17 21 
21 135 47.7 .. 43.6 355 17.0 9.S 19 03.8 5.4 56.7 35 05 11 05 40 06 05 14 07 15 08 16 11 l7 17 
22 150 47.9 42.6 9 45.5 9.5 18 58.4 5.6 56.7 40 05 09 05 41 06 08 13 55 14 57 16 03 l7 11 
23 165 48.2 41.7 24 14.0 9.6 18 52.8 5.7 56.8 45 05 07 05 41 06 10 l3 40 14 45 15 54 17 05 11: 180 48.4 N 4 40.7 38 42.6 '1.5 S18 47.1 5.8 56.8 s so 05 04 05 41 06 13 13 23 14 30 15 42 16 58 

195 48.6 39.8 53 11.1 9.5 18 41.3 5.8 56.8 52 05 02 05 41 06 15 13 14 14 23 15 37 16 54 
02 210 48.8 38.8 67 39.6 9.6 18 35.5 6.0 56.9 54 05 00 05 41 06 16 13 05 14 15 15 31 16 50 
03 225 49.0 .. 37.9 82 08.2 9.5 18 29.5 6.1 56.9 56 04 58 05 41 06 18 12 54 14 06 15 24 16 46 
04 240 49.3 36.9 96 36.7 9.5 18 23.4 6.3 56.9 58 04 55 05 41 06 20 12 42 13 56 15 17 16 41 
05 255 49.5 36.0 111 05.2 9.5 18 17.l 6.3 57.0 S 60 04 52 05 40 06 22 12 28 13 45 15 08 16 36 

06 270 49.7 N 4 35.0 125 33.7 9.5 S18 10.8 6.4 57.0 Twilight Moonset 07 285 49.9 34.l 140 02.2 9.6 18 04.4 6.5 57.0 lot. Sunset 
08 300 50.l 33.l 154 30.8 9.5 17 57.9 6.7 57.l Civil Nout. 10 11 12 13 

F 09 315 50.4 .. 32.2 168 59.3 9.5 17 51.2 6.7 57.1 
R 10 330 50.6 31.2 183 27.8 9.5 17 44.5 6.9 57.l . h .. h .. h .. h m h m h "' h m 

I 11 345 50.8 30.3 197 56.3 9.6 17 37.6 6.9 57.2 N 72 19 02 20 17 22 17 - - 00 05 02 28 
0 12 0 51.0 N 4 29.3 212 24.9 9.5 S17 30.7 7.1 57.2 N 70 18 55 20 01 21 36 22 36 24 49 00 49 02 50 
A 13 15 51.2 28.3 226 53.4 9.5 17 23.6 7.2 57.2 68 18 49 19 48 21 09 23 31 25 18 01 18 03 07 
y 14 30 51.5 27.4 241 21.9 9.6 17 16.4 7.2 57.3 66 18 45 19 38 20 49 24 04 00 04 01 40 03 21 

15 45 51.7 .. 26.4 255 50.5 .9.5 17 09.2 7.4 57.3 64 18 40 19 30 20 33 24 28 00 28 01 57 03 32 
16 60 51.9 25.5 270 19.0 9.6 l7 01.8 7.5 57.3 62 18 37 19 23 20 20 24 47 00 47 02 11 03 41 
17 75 52.l 24.5 284 47.6 9.5 16 54.3 7.6 57.4 60 18 34 19 17 20 10 25 03 01 03 02 23 03 49 
18 90 52.3 N 4 23.6 299 16.1 9.6 S16 46.7 7.7 57.4 N 58 18 31 19 11 20 01 00 07 01 16 02 33 03 56 
19 105 52.6 22.6 313 44.7 9.5 16 39.0 7.7 57.4 56 18 29 19 07 19 53 00 20 01 27 02 42 04 02 
20 120 52.8 21.7 328 13.2 9.6 16 31.3 7.9 57.5 54 18 26 19 02 19 46 00 31 01 37 02 50 04 08 
21 135 53.0 .. 20.7 342 41.8 9.5 16 23.4 8.0 57.5 52 18 25 18 59 19 40 00 41 01 46 02 57 04 13 
22 150 53.2 19.8 357 10.3 9.6 16 15.4 8.1 57.5 50 18 23 18 55 19 35 00 50 01 54 03 03 04 18 
23 165 53.4 18.8 11 38.9 9.6 16 07.3 8.2 57.5 45 18 19 18 48 19 24 01 09 02 10 03 17 04 27 

12: 180 53.7 N 4 17.9 26 07.5 9.6 S15 59.l 8.3 57.6 N 40 18 16 18 43 19 15 01 24 02 24 03 28 04 35 
195 53.9 16.9 40 36.1 9.6 15 50.8 8.4 57.6 35 18 13 18 38 19 08 01 37 02 36 03 38 04 42 

02 210 54.l 16.0 55 04.7 9.1, 15 42.4 8.4 57.6 30 18 11 LS 35 19 03 01 48 02 46 03 46 04 48 
03 225 54.3 .. 15.0 69 33.3 9,1, 15 34.0 8.6 57.7 20 18 06 18 29 18 54 02 08 03 03 04 00 04 'I? 
04 240 54.5 14.1 84 01.9 9.6 15 25.4 R.7 57.7 N 10 18 03 lR 24 18 49 02 24 03 18 04 13 05 08 
05 255 54.8 13.l 98 30.5 91, 15 16.7 8.7 57.7 0 18 00 18 21 18 45 02 40 03 32 04 24 05 16 
06 270 55.0 N 4 12.2 112 59.l 9.7 S15 08.0 8.9 57.8 S 10 17 57 18 18 18 42 02 56 03 46 04 36 05 24 
07 285 55.2 11.2 127 27.8 9.6 14 59.l 9.0 57.8 20 17 54 18 16 18 41 03 12 04 01 04 48 05 33 

s 08 300 55.4 10.2 141 56.4 9.6 14 50.l 9.0 57.8 30 17 50 18 14 18 42 03 31 04 18 05 02 05 43 
A 09 315 55.6 .. 09.3 156 25.0 9.7 14 41.1 9.1 57.9 35 17 48 18 14 18 43 03 42 04 28 05 10 05 49 
T 10 330 55.9 08.3 170 53.7 9.7 14 32.0 9.3 57.9 40 17 46 18 13 18 45 03 55 04 39 05 19 05 55 
u 11 345 56.l 07.4 185 22.4 9.6 14 22.7 9.3 57.9 45 17 44 18 13 18 47 04 10 04 52 05 29 06 03 
R 12 0 56.3 N 4 06.4 199 51.0 9.7 S14 13.4 9.4 58.0 s so 17 41 18 13 18 50 04 28 05 08 05 42 06 12 
0 13 15 56.5 05.5 214 19.7 9.7 14 04.0 9.5 58.0 52 17 39 18 13 18 52 04 37 05 15 05 48 06 16 
A 14 30 56.8 04.5 228 48.4 9.7 13 54.5 9.6 58.0 54 17 38 18 13 18 54 04 46 05 23 05 54 06 21 
y 15 45 57.0 .. 03.6 243 17.1 9.7 13 44.9 9.7 58.l 56 17 36 18 13 18 57 04 57 05 33 06 02 06 26 

16 60 57.2 02.6 257 45.8 9.7 13 35.2 9.7 58.1 58 17 35 18 14 18 59 05 09 05 43 06 10 06 31 
17 75 57.4 01.7 272 14.5 9.7 13 25.5 ,., 58.l s 60 17 33 18 14 19 03 05 24 05 55 06 19 06 37 
18 90 57.6 N 4 00.7 28" 43.2 9.7 SU 15.6 9.t 58.2 SUN MOON 19 105 57.9 3 59.7 301 11.9 'I.II 13 05.7 10.0 58.2 

Eqn. of Time 20 120 58.l 58.11 315 40.7 9 7 12 55.7 10 l 58.2 Doy 
Mer. Mer. Poss. 

Phase Agt 
21 135 58.) .. 57.8 330 09.4 9.8 12 45.6 10.2 58.2 oo· 12· Poll. Upper lower 
22 150 58.5 56.9 344 38.2 9.8 12 35.4 10.J 58.3 m . m • • ffl h ffl h .. d 

23 165 58.7 55.9 359 07.0 9.7 12 25.1 10.3 58.3 10 02 52 03 03 11 57 21 20 08 54 12 
11 03 13 03 24 11 57 22 12 09 46 13 0 s.o. 15.9 d 1.0 s.o. 15.4 15.6 15.8 12 03 34 03 45 11 56 23 04 10 38 14 



180 SEPTEMBER 13, 14, 15 (SUN., MON., TUES.) 

ARIES VENUS -3.6 MARS +1.8 JUPITER -1.2 SATURN +1.1 STARS 
G.M.T. 

G.H.A. G.H.A Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Ooc:. Nonu• SH.A. ()~, 

d h . ' . . ' . . . . " 0 .. . 
1300 351 53.8 144 09.4 S12 04.6 222 19.2 Nl9 35.l 158 29.7 S 4 32.l 161 48.8 S l 55.7 Acamor 31~ 36.5 S40 22.5 

01 6 56.3 159 09.l 05.8 237 20.l 34.8 173 31.7 32.3 176 51.0 55.8 Achernar 335 44.2 S57 19.7 
02 21 58.7 174 08.9 07.0 252 20.9 34.4 188 33.7 32.5 191 53.2 55.9 Acrux 173 37.2 S62 59.8 
03 37 01.2 189 08.6 .. 08.l 267 21.8 .. 34.0 203 35.7 .. 32.7 206 55.4 .. 56.0 Adhara 255 31.7 S28 56.6 
04 52 03.6 204 08.3 09.3 282 22.6 33.6 218 37.7 33.0 221 57.6 56.2 Aldebaran 291 17.2 Nl6 28.4 
05 67 06.l 219 08.0 10.5 297 23.5 33.3 233 39.7 33.2 236 59.8 56.3 
06 82 08.6 234 07.8 S12 11.7 312 24.4 Nl9 32.9 248 41.7 S 4 33.4 252 02.0 S 1 56.4 Alioth 166 42.4 N56 03.8 
07 97 11.0 249 07.5 12.8 327 25.2 32.5 263 43.6 33.6 267 04.2 56.5 Alkaid 153 18.3 N49 24.6 
08 112 13.5 264 07.2 14.0 342 26.1 32.1 278 45.6 33.8 282 06.4 56.6 Al Na'ir 28 13.6 547 03.l 

s 09 127 16.0 279 06.9 .. 15.2 357 26.9 .. 31.8 293 47.6 .. 34.0 297 08.6 .. 56.7 Alnilam 276 11.0 S l 12.7 
u 10 142 18.4 294 06.6 16.4 12 27.8 31.4 308 49.6 34.2 312 10.8 56.9 Alphard 218 20.2 S 8 34.5 
N 11 157 20.9 309 06.4 17.5 27 28.6 31.0 323 51.6 34.4 327 13.0 57.0 
D 12 172 23.4 324 06.l S12 18.7 42 29.5 Nl9 30.6 338 53.6 S 4 34.6 342 15.2 S l 57.1 Alphecca 126 31.7 N26 46.9 
A 13 187 25.8 339 05.8 19.9 57 30.3 30.3 353 55.6 34.8 357 17.4 57.2 Alpheratz 358 08.3 N28 59.4 
y 14 202 28.3 354 05.5 21.l 72 31.2 29.9 8 57.6 35.0 12 19.5 57.3 Altair 62 31.7 N 8 49.3 

15 217 30.8 9 05.2 .. 22.2 87 32.0 .. 29.5 23 59.5 . . 35.2 27 21.7 .. 57.5 Ankaa 353 39.l S42 24.3 
16 232 33.2 24 05.0 23.4 102 32.9 29.l 39 01.5 35.4 42 23.9 57.6 Antares 112 56.l S26 23.5 
17 147 35.7 39 04.7 24.6 117 33.7 28.8 54 03.5 35.6 57 26.l 57.7 
HI 262 .l8.l r;4 04.4 S12 25.7 132 34.6 Nl9 28.4 69 05.5 S 4 35.8 72 28.3 S l 57.8 Arcturus 146 18.l Nl9 16.9 
19 277 40.6 6? 04.1 26.9 147 35.4 28.0 84 07.5 36.0 87 30.5 57.9 Atria 108 19.8 S68 59.9 
20 292 43.l 84 03.8 28.l 162 36.3 27.6 99 09.5 36.2 102 32.7 58.0 Avior 234 28.4 S59 26.8 
21 307 45.5 99 03.6 .. 29.2 177 37.2 .. 27.3 114 11.5 .. 36.4 117 34.9 . . 58.2 Bellatrix 278 58.0 N 6 20.l 
22 322 48.0 114 03.3 30.4 192 38.0 26.9 129 13.5 36.6 132 37.l 58.3 Betelgeuse 271 27.6 N 7 24.3 
23 337 50.5 129 03.0 31.6 207 38.9 26.5 144 15.4 36.8 147 39.3 58.4 

1400 352 52.9 144 02.7 S12 32.7 222 39.7 Nl9 26.1 159 17.4 S 4 37.0 162 41.5 S l 58.5 Canopus 264 07.0 S52 40.8 
01 7 55.4 159 02.4 33.9 237 40.6 25.8 174 19.4 37.2 177 43.7 58.6 Capella 281 10.3 N45 58.6 
02 22 57.9 174 02.l 35.l 252 41.4 25.4 189 21.4 37.4 192 45.9 58.8 Deneb 49 47.7 N45 13.1 
03 38 00.3 189 01.9 .. 36.2 267 42.3 .. 25.0 204 23.4 . . 37.6 207 48.0 .. 58.9 Denebola 182 58.7 Nl4 40.7 
04 53 02.8 204 01.6 37.4 282 43.1 24.6 219 25.4 37.8 222 50.2 59.0 Diphda 349 19.9 S18 05.2 
05 68 05.3 219 01.3 38.6 297 44.0 24.2 234 27.4 38.0 237 52.4 59.1 

06 83 07.7 234 01.0 S12 39.7 312 44.9 Nl9 23.9 249 29.3 S 4 38.2 252 54.6 S 1 59.2 Dubhe 194 21.9 N61 51.1 
07 98 10.2 249 00.7 40.9 327 45.7 23.5 264 31.3 38.4 267 56.8 59.3 Elnath 278 43.3 N28 35.5 
08 113 12.6 264 00.4 42,l 342 46.6 23.1 279 33.3 38.6 282 59.0 59.5 Eltanin 90 57.3 N51 29.8 

M 09 128 15.1 279 00.1 .. 43.2 357 47.4 .. 22.7 294 35.3 .. 38.8 298 01.2 . . 59.6 Enif 34 10.6 N 9 47.5 
0 10 143 17.6 293 59.9 44.4 12 48.3 22.4 309 37.3 39.0 313 03.4 59.7 Fomalhaut 15 50.3 S29 43.2 
N 11 158 20.0 308 59.6 45.6 27 49.1 22.0 324 39.3 39.2 328 05.6 59.8 
D 12 173 22.5 323 59.3 S12 46.7 42 50.0 Nl9 21.6 339 41.3 S 4 39.4 343 07.8 S 1 59.9 Gacrux 172 28.6 S57 00.5 
A 13 188 25.0 338 59.0 47.9 57 50.9 21.2 354 43.2 39.6 358 10.0 2 00.0 Gienah 176 17.6 S17 26.2 
y 14 203 27.4 353 58.7 49.0 72 51.7 20.8 9 45.2 39.9 13 12.2 00.2 Hadar 149 22.9 S60 17.1 

15 218 29.9 8 58.4 .. 50.2 87 52.6 .. 20.5 24 47.2 .. 40.1 28 14.4 .. 00.3 Hamal 328 27.9 N23 22.5 
16 233 32.4 23 58.l 51.4 102 53.4 20.l 39 49.2 40.3 43 16.5 00.4 Kaus Aust. 84 15.8 S34 23.7 
17 248 34.8 38 57.8 52.5 117 54.3 19.7 54 51.2 40.5 58 18.7 00.5 
18 263 37.3 53 57.6 S12 53.7 132 55.2 Nl 9 19.3 69 53.2 S 4 40.7 73 20.9 S 2 00.6 Kochab 137 19.7 N74 14.2 
19 278 39.8 68 57.3 54.8 147 56.0 18.9 84 55.2 40.9 88 23.l 00.8 Markab 14 02.2 Nl5 06.5 
20 293 42.2 83 57.0 56.0 162 .56.9 18.6 99 57.l 41.1 103 25.3 00.9 Menkar 314 40.2 N 4 01.l 
21 308 44.7 98 56.7 .. 57.2 177 57.7 .. 18.2 114 59.l .. 41.3 118 27.5 . . 01.0 Menkent 148 36.5 S36 16.7 
22 323 47.l 113 56.4 58.3 192 58.6 17.8 130 01.1 41.5 133 29.7 01.1 Miaplacidus 221 45.6 S69 38.3 
23 338 49.6 128 56.1 12 59.5 207 59.5 17.4 145 03.1 41.7 148 31.9 01.2 

1500 353 52.l 143 55.8 S13 00.6 223 00.3 Nl9 17.0 160 05.l S 4 41.9 163 34.1 S 2 01.3 Mirfak 309 14.9 N49 47.6 
01 8 54.5 158 55.5 01.8 238 01.2 16.7 175 07.1 42.l 178 36.3 01.5 Nunki 76 28.2 S26 19.2 
02 23 57.0 173 55.2 02.9 253 02.0 16.3 190 09.l 42.3 193 38.5 01.6 Peacock 53 56.9 S56 47.8 
03 38 59.5 188 55.0 .. 04.1 268 02.9 .. 15.9 205 11.0 .. 42.5 208 40.7 .. 01.7 Pollux 243 57.5 N28 04.3 
04 54 01.9 203 54.7 05.2 283 03.8 15.5 220 13.0 42.7 223 42.8 01.8 Procyon 245 25.3 N 5 16.5 
05 69 04.4 218 54.4 06.4 298 04.6 15.1 235 15.0 42.9 238 45.0 01.9 

06 84 06.9 233 54.1 S13 07.6 313 05.5 Nl9 14.7 250 17.0 S 4 43.l 253 47.2 S 2 02.1 Rasalhague 96 28.9 Nl2 34.6 
07 99 09.3 248 53.8 08.7 328 06.4 14.4 265 19.0 43.3 268 49.4 02.2 Regulus 208 09.6 Nl2 03.6 

T 
08 114 11.8 263 53.5 09.9 343 07.2 14.0 280 21.0 43.5 283 51.6 02.3 Rigel 281 35.3 S 8 13.2 
09 129 14.2 278 53.2 .. 11.0 358 08.1 .. 13.6 295 22.9 .. 43.7 298 53.8 . . 02.4 Rigil Kent. 140 25.4 S60 45.6 u 10 144 16.7 293 52.9 12.2 13 08.9 13.2 310 24.9 43.9 313 56.0 02.5 Sabik. 102 40.4 S15 42.l 

E 11 159 19.2 308 52.6 13.3 28 09.8 12.8 325 26.9 44.l 328 58.2 02.6 
s 

12 323 52.3 S13 14.5 43 10.7 Nl9 12.4 340 28.9 S 4 44.3 344 00.4 S 2 02.8 Schedar 350 07.7 N56 26.l D 174 21.6 

A 13 189 24.l 338 52.0 15.6 58 11.5 12.l 355 30.9 44.5 359 02.6 02.9 Shaula 96 54.8 S37 05.5 

y 14 204 26.6 353 51.7 16.8 73 12.4 11.7 10 32.9 44.7 14 04.8 03.0 Sirius 258 55.2 S16 41.3 
15 219 29.0 8 51.5 .. 17.9 88 13.3 .. 11.3 25 34.9 .. 44.9 29 07.0 .. 03.1 Spica 158 57.l S11 03.8 
16 234 31.5 23 51.2 19.l 103 14.l 10.9 40 36.8 45.1 44 09.l 03.2 Suhoil 223 10.7 543 21.2 
17 249 34.0 38 50.9 20.2 118 15.0 10.5 55 38.8 45.3 59 11.3 03.4 

18 264 36.4 53 50.6 S13 21.4 133 15.9 Nl 9 10.l 70 40.8 S 4 45.6 74 13.5 S 2 03.5 Vega 80 55.3 N38 46.3 
19 279 38.9 68 50.3 22.5 148 16.7 09.8 85 42.8 45.8 89 15.7 03.6 Zuben'ubi 137 32.5 S15 57.8 
20 294 41.4 83 50.0 23.6 163 17.6 09.4 100 44.8 46.0 104 17.9 03.7 S.H.A. Mer. Pou. 
21 309 43.8 98 49.7 .. 24.8 178 18.4 .. 09.0 115 46.8 .. 46.2 119 20.l . . 03.8 . ' h m 

22 324 46.3 113 49.4 25.9 ,?3 19.3 08.6 130 48.7 46.4 134 22.3 03.9 Venu1 151 09.8 14 24 
23 339 48.7 128 49.l 27.1 208 20.2 08.2 145 50.7 46.6 149 24.5 04.l Mon 229 46.8 9 09 

h m Jupiter 166 24.5 13 21 
M•, Pnh 0 28.4 ,, -0.J ,t 1.2 ti 0.9 d 0.4 V 2 0 d 0.2 V 2.2 d O.l So.turn 169 48.5 13 07 
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Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

13 14 15 16 Nout. 
G.M.T. 

d h h h h h '" G.H.A. Dec. G.H.A. V Dec. H.P. . h m h m m m "' m 

d h . ' . ' . ' ' . , , , N 72 01 57 03 49 05 02 19 40 19 24 19 09 18 54 

13: 180 59.0 N 3 55.0 13 35.7 9.8 S12 14.8 10.s 58.3 N 70 02 32 04 03 05 08 19 27 19 19 19 11 19 03 
195 59.2 54.0 28 04.S 9.8 12 04.3 10.5 58.4 68 02 56 04 14 05 12 19 16 19 14 19 12 19 10 

02 210 59.4 53.1 42 33.3 9.8 11 53.8 10.6 58.4 66 03 14 04 23 05 16 19 07 19 11 19 14 19 17 
03 225 59.6 .. 52.l 57 02.1 9.8 11 43.2 10.6 58.4 64 03 28 04 31 05 20 19 00 19 08 19 15 19 22 
04 240 59.9 51.l 71 30.9 9.8 11 32.6 10.8 58.5 62 03 40 04 37 OS 22 18 54 19 05 19 15 19 27 
05 256 00.l 50.2 85 59.7 9.8 11 21.8 10.8 58.5 60 03 50 04 42 05 25 18 48 19 02 19 16 19 31 

06 271 00.3 N 3 49.2 100 28.5 9.9 S11 11.0 10.9 58.5 N 58 03 58 04 47 05 27 18 43 19 00 19 17 19 34 
07 286 00.5 48.3 114 57.4 9.8 11 00.l 10.9 58.5 56 04 06 04 51 05 29 18 39 18 58 19 18 19 37 
08 301 00.7 47.3 129 26.2 9.9 10 49 .2 11.0 58.6 54 04 12 04 55 05 31 18 35 18 57 19 18 19 40 

s 09 316 01.0 .. 46.4 143 55.l 'l.8 10 38.2 11.l 58.6 52 04 17 04 58 05 33 18 31 18 55 19 19 19 43 

u 10 331 01.2 45.4 158 23.9 9.9 10 27.l 11.2 58.6 50 04 22 05 01 05 34 18 28 18 54 19 19 19 45 
N 11 346 01.4 44.4 172 52.8 9.8 10 15.9 11.3 58.7 45 04 32 05 08 05 37 18 20 18 51 19 20 19 51 

D 12 1 01.6 N 3 43.5 187 21.6 9.9 S10 04.6 11.J 58.7 N 40 04 40 05 12 05 40 18 14 18 48 19 21 19 55 
A 13 16 01.8 42.5 201 50.5 9.9 9 53.3 11.3 58.7 35 04 47 05 16 05 42 18 09 18 46 19 22 19 59 
y 14 31 02.l 41.6 216 19.4 9.9 9 42.0 11.5 58.7 30 04 52 05 20 05 44 18 05 18 44 19 23 20 02 

1S 46 02.3 .. 40.6 230 48.3 9.9 9 30.5 11.5 58.8 20 04 59 05 25 05 47 17 57 18 40 19 24 20 08 
16 61 02.5 39.7 245 17.2 9.9 9 19.0 11.6 58.8 N 10 05 04 05 29 05 50 17 50 18 37 19 25 20 14 
17 76 02.7 38.7 259 46.1 9.9 9 07 .4 11.6 58.8 0 05 08 OS 32 05 52 17 43 18 35 19 26 20 19 

11! 91 03.0 N 3 37.7 274 15.0 9.9 S 8 55.8 11.7 58.8 S 10 05 09 OS 34 OS 55 17 36 18 32 19 27 20 24 
19 106 03.2 36.8 288 43.9 9.9 8 44.1 11.7 58.9 20 05 10 05 35 05 57 17 29 18 29 19 29 20 29 
20 121 03.4 35.8 303 12.8 9.9 8 32.4 11.8 58.9 30 05 08 05 36 06 00 17 21 18 25 19 30 20 35 
21 136 03.6 .. 34.9 317 41.7 10.0 8 20.6 11.9 58.9 35 OS 07 05 36 06 01 17 17 18 23 19 31 20 39 
22 151 03.8 33.9 332 10.7 9.9 8 08.7 11.9 58.9 . 40 05 05 05 36 06 03 17 11 18 21 19 32 20 43 
23 166 04.l 33.0 346 39.6 9.9 7 56.8 12.0 59.0 45 05 01 05 35 06 05 17 05 18 18 19 33 20 48 

14: 181 04.3 N 3 32.0 1 08.5 10.0 S 7 44.8 12.0 59.0 S 50 04 57 05 35 06 07 16 58 18 15 19 34 20 54 
196 04.5 31.0 15 37.5 9.9 7 32.8 12.1 59.0 52 04 55 05 34 06 08 16 54 18 14 19 35 20 57 

02 211 04.7 30.1 30 06.4 10.0 1 20.1 12.2 59.0 54 04 53 05 34 06 09 16 50 18 12 19 35 ;>Q '>9 
03 226 05.0 .. 29.l 44 35.4 9.9 7 08.5 12.2 59.1 56 04 50 05 33 06 10 16 46 18 10 19 36 21 0·1 
04 241 05.2 28.2 59 04.3 '19 6 56.3 12.2 59.l 58 04 47 05 32 06 ll 16 41 18 09 19 37 21 Oh 
05 256 05.4 27.2 73 33.2 10 o 6 44.l 12.J 59.l S 60 04 43 05 31 06 13 16 36 18 06 19 38 21 11 

06 271 05.6 N 3 26.2 88 02.2 10.0 S 6 31.8 12.3 59.l Twilight Moonaet 07 286 05.9 25.3 102 31.2 9.9 6 19.5 12.4 59.2 lot. Sunaet 
08 301 06.1 24.3 117 00.1 10.0 6 07.1 12.4 59.2 Civil Nout. 13 14 15 16 

M 09 316 06.3 .. 23.4 131 29.l 9.9 5 54.7 12.5 59.2 
0 10 331 06.5 22.4 145 58.0 10.0 5 42.2 12.5 59.2 . h m h m h m h m h m h m h m 

N 11 346 06.7 21.4 160 27.0 9.9 5 29.7 12.6 59.3 N 72 18 47 19 59 21 46 02 28 04 37 06 41 08 46 
D 12 l 07.0 N 3 20.S 174 55.9 10.0 S 5 17.1 12.5 59.3 N 70 18 41 19 45 21 14 02 50 04 47 06 43 08 40 
A 13 16 07.2 19.5 189 24.9 9.9 5 04.6 12.7 59.3 68 18 37 19 34 20 51 03 07 04 56 06 45 08 35 
y 14 31 07.4 18.6 203 53.8 10.0 4 51.9 12.6 59.3 66 18 33 19 26 20 34 03 21 05 03 06 46 08 31 

15 46 07.6 .. 17.6 218 22.8 9.9 4 39.3 12.7 59.3 64 18 30 19 18 20 20 03 32 05 09 06 47 08 27 
16 61 07.9 16.6 232 51.7 10.0 4 26.6 12.8 59.4 62 18 27 19 12 20 09 03 41 05 14 06 48 08 24 
17 76 08.1 15.7 247 20.7 9.9 4 13.8 12,7 59.4 60 18 25 19 07 19 59 03 49 05 18 06 49 08 21 

18 91 08.3 N 3 14.7 261 49.6 9.9 S 4 01.l 12.8 59.4 N 58 18 23 19 02 19 51 03 56 05 22 06 50 08 19 
19 106 08.5 13.8 276 18.5 10.0 3 48.3 12.8 59.4 56 18 21 18 58 19 44 04 02 05 26 06 51 08 17 
20 121 08.7 12.8 290 47.5 9.9 3 35.5 12.9 59.4 54 18 19 18 55 19 38 04 08 05 29 06 51 08 15 
21 136 09.0 .. 11.8 305 16.4 9.9 3 22.6 12.9 59.5 52 18 18 18 52 19 32 04 13 05 32 06 52 08 13 
22 151 09.2 10.9 319 45.3 99 3 09.7 12.9 59.5 50 18 16 18 49 19 28 04 18 05 34 06 53 08 12 
23 166 09.4 09.9 334 14.2 9.9 2 56.8 12.9 59.5 45 18 13 18 43 19 18 04 27 05 40 06 54 08 08 

1s: 181 09.6 N 3 09.0 348 43.1 10.0 S 2 43.9 13.0 59.5 N 40 18 11 18 38 19 10 04 35 05 44 06 55 08 06 
196 09.9 08.0 3 12.1 9.8 2 30.9 13.0 59.5 35 18 09 18 34 19 04 04 42 OS 48 06 55 08 03 

02 211 10.1 07.0 17 40.9 9.9 2 17.9 13.0 59.5 30 18 07 18 31 18 59 04 48 05 52 06 56 OB 01 
03 226 10.3 .. 06.1 32 09.8 9.9 2 04.9 13.0 59.6 20 18 04 18 26 18 51 04 59 05 58 06 57 07 57 
04 241 10.5 05.1 46 38.7 9.9 l 51.9 13.0 59.6 N 10 18 01 18 22 18 47 05 08 06 03 06 58 07 54 
05 256 10.8 04.2 61 07.6 9.8 l 38.9 13.1 59.6 0 17 59 18 19 18 44 05 16 06 08 06 59 07 51 

06 271 11.0 N 3 03.2 75 36.4 9.9 5 l 25.8 13.0 59.6 S 10 17 57 18 18 18 42 05 24 06 12 07 00 07 '18 
07 286 ll.2 02.2 90 05.3 98 1 12 .8 lJ.1 59.6 20 17 54 18 16 18 42 05 33 06 17 07 01 07 45 

T 
08 301 11.4 01.3 104 34.1 99 0 59.7 lJ.1 59.6 30 17 52 18 16 18 43 05 43 06 23 07 02 07 41 
09 316 11.6 3 00.3 119 03.0 9.8 0 46.6 U.l 59. 7 35 17 50 18 16 18 45 05 49 06 26 07 02 07 39 u 10 331 11.9 2 59.3 133 31.8 9.8 0 33.5 13.1 59.7 40 17 49 18 16 lA 47 05 55 06 30 07 03 07 36 

E 11 346 12.1 58.4 148 00.6 9.8 0 20.4 13.l 59.7 45 17 47 18 16 18 51 06 03 06 34 07 04 07 33 s 12 1 12.3 N 2 57.4 162 29.4 9.8 5 0 07.3 13.2 59.7 s so D 17 45 18 17 18 55 06 12 06 39 07 05 07 30 

A 13 16 12.5 56.5 176 58.2 9.7 N O 05.9 13.l 59.7 52 17 44 18 18 18 57 06 16 06 41 07 05 07 29 
y 14 31 12.8 55.5 191 26.9 9.8 0 19.0 13.1 59.7 54 17 43 18 18 19 00 06 21 06 44 07 05 07 27 

15 46 13.0 .. 54.5 205 55.7 9.7 0 32.1 13.2 59.7 56 17 42 18 19 19 03 06 26 06 46 07 06 07 25 
16 61 13.2 53.6 220 24.4 9.7 0 45.3 13.1 59.8 58 17 41 18 20 19 06 06 31 06 50 07 06 07 23 
17 76 13.4 52.6 234 53.1 9.7 0 58.4 13.2 59.8 S 60 17 40 18 21 19 10 06 37 06 53 07 07 07 21 
18 91 13.7 N 2 51.6 249 21.8 9.7 N 1 11.6 13.1 59.8 SUN MOON 19 106 13.9 50.7 263 50.5 9.7 1 24.7 13.1 59.8 

Eqn. of Time 20 121 14.l 49.7 278 19.2 9.6 l 37.8 13.l 59.8 Doy 
Mer. Mer. Pass. 

Age Phase 
21 136 14.3 .. 48.8 292 47.8 9.7 1 50.9 U.2 59.8 oo• 12• Pon. Upper lower 
22 151 14.5 47.8 307 16.5 9.6 2 04.1 13.1 59.8 .. • m • • m h m h .. d 

23 166 14.8 46.8 321 45.1 96 2 17.2 13.1 59.8 13 03 55 04 06 11 56 23 55 11 30 15 
14 04 17 04 27 11 56 24 47 12 21 16 0 s.o. 15.9 d 1.0 S.D. 16.0 16.2 16.3 15 04 38 04 49 11 55 00 47 13 13 17 



182 SEPTEMBER 16, 17, 18 (WED., THURS., FRI.) 

ARIES VENUS -3.6 MARS +1.8 JUPITER -1.2 SATURN +1.1 STARS 
G.M.T. 

G.H.A. G.H.A Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h 0 ' " 0 0 0 0 0 " ' 0 ' 0 0 

1600 354 51.2 143 48.8 S13 28.2 223 21.0 Nl9 07.8 160 52.7 S 4 46.8 164 26.7 S 2 04.2 Acamor 315 36.4 S40 22.5 
01 9 53.7 158 48.5 29.4 238 21.9 07.4 175 54.7 47.0 179 28.9 04.3 Achernar 335 44.2 S57 19.7 
02 24 56.1 173 48.2 30.5 253 22.8 07.0 190 56.7 47.2 194 31.l 04.4 Acrux 173 37.2 S62 59.8 
03 39 58.6 188 47.9 .. 31.7 268 23.6 .. 06.7 205 58.7 .. 47.4 209 33.2 .. 04.5 Adhara 255 31.7 S28 56.6 
04 55 01.l 203 47.6 32.8 283 24.5 06.3 221 00.6 47.6 224 35.4 04.7 Aldebaran 291 17.1 Nl6 28.4 
05 70 03.5 218 47.3 33.9 298 25.4 05.9 236 02.6 47.8 239 37.6 04.8 
06 85 06.0 233 47.0 S13 35.l 313 26.2 Nl 9 05.5 251 04.6 S 4 48.0 254 39.8 S 2 04.9 Alioth 166 42.4 N56 03.8 

w 07 100 08.5 248 46.7 36.2 328 27.l 05.1 266 06.6 48.2 269 42.0 05.0 Alkaid 153 18.4 N49 24.6 

f. 
08 115 10.9 263 46.4 37.4 343 28.0 04.7 281 08.6 48.4 284 44.2 05.l Al Na'ir 28 13.6 S47 03.l 

fJ 
09 130 13.4 278 46.l .. 38.5 358 28.8 .. 04.3 296 10.6 .. 48.6 299 46.4 .. 05.2 Alnilam 276 11.0 S 1 12.7 
10 14~ 1'>.'J 293 45.8 39.6 13 29.7 04.0 311 12.5 48.8 314 48.6 05.4 Alphard 218 20.2 S 8 34.5 N 11 160 18.3 308 45.5 40.8 28 30.6 03.6 326 14.5 49.0 329 50.8 05.5 

l 
12 s 175 ?O.H 323 45.2 513 41.9 43 31.5 Nl9 03.2 341 16.5 S 4 49.2 344 53.0 S 2 05.6 Alphecca 126 31.7 N26 46.9 

D 13 190 23.2 338 44.9 43.1 58 32.3 02.8 356 18.5 49.4 359 55.l 05.7 Alpheratz 358 08.3 N28 59.4 

A 14 205 25.7 353 44.6 44.2 73 33.2 02.4 11 20.5 49.6 14 57.3 05.8 Altair 62 31.7 N 8 49.3 
y 15 220 28.2 8 44.3 .. 45.3 88 34.l .. 02.0 26 22.4 .. 49.8 29 59.5 .. 06.0 Ankoo 353 39.l S42 24.3 

16 235 30.6 23 44.0 46.5 103 34.9 01.6 41 24.4 50.0 45 01.7 06.l Antares 112 56.l S26 23.5 
17 250 33.l 38 43.7 47.6 118 35.8 01.2 56 26.4 50.2 60 03.9 06.2 
18 265 35.6 53 43.4 S13 48.7 133 36.7 Nl9 00.8 71 28.4 S 4 50.4 75 06.l S 2 06.3 Arcturus 146 18.l Nl9 16.9 
19 280 38.0 68 43.l 49.9 148 37.5 00.5 86 30.4 50.6 90 08.3 06.4 Atria 108 19.9 S68 59.9 
20 295 40.5 83 42.8 51.0 163 38.4 19 00.l 101 32.4 50.9 105 10.5 06.5 Avior 234 28.3 S59 26.7 
21 310 43.0 98 42.5 .. 52.2 178 39.3 18 59.7 116 34.3 .. 51.l 120 12.7 .. 06.7 Bellatrix 278 58.0 N 6 20.l 
22 325 45.4 113 42.2 53.3 193 40.2 59.3 131 36.3 51.3 135 14.9 06.8 Betelgeuse 271 27.6 N 7 24.3 
23 340 47.9 128 41.9 54.4 208 41.0 58.9 146 38.3 51.5 150 17.0 06.9 

1700 355 50.3 143 41.6 S13 55.6 223 41.9 Nl8 58.5 161 40.3 S 4 51.7 165 19.2 S 2 07.0 Canopus 264 07.0 S52 40.8 
01 10 52.8 158 41.3 56.7 238 42.8 58.l 176 42.3 51.9 180 21.4 07.1 Capello 281 10.3 N45 58.6 
02 25 55.3 173 41.0 57.8 253 43.6 57.7 191 44.2 52.l 195 23.6 07.3 Deneb 49 47.7 N45 13.l 
03 40 57.7 188 40.7 13 58.9 268 44.5 .. 57.3 206 46.2 .. 52.3 210 25.8 . . 07.4 Denebola 182 58. 7 Nl4 40. 7 
04 56 00.2 203 40.4 14 00.l 283 45.4 56.9 221 48.2 52.5 225 28.0 07.5 Diphdo 349 19.9 S18 05.2 
05 71 02.7 218 40.1 01.2 298 46.3 56.5 236 50.2 52.7 240 30.2 07.6 

06 86 05.l 233 39.8 S14 02.3 313 47.l Nl8 56.2 251 52.2 S 4 52.9 255 32.4 S 2 07.7 Dubhe 194 21.9 N61 51.l 
07 101 07.6 248 39.5 03.5 328 48.0 55.8 266 54.2 53.1 270 34.6 07.9 Elnath 278 43.3 N28 35.5 

T 08 116 10.l 263 39.l 04.6 343 48.9 55.4 281 56.1 53.3 285 36.8 08.0 Eltanin 90 57.4 N51 29.8 
H 09 131 12.5 278 38.8 .. 05.7 358 49.7 .. 55.0 296 58.l .. 53.5 300 38.9 . . 08.1 Enif 34 10.6 N 9 47.5 
u 10 146 15.0 293 38.5 06.8 13 50.6 54.6 312 00.l 53.7 315 41.1 08.2 Fomalhaut 15 50.3 S29 43.2 
R 11 161 17.5 308 38.2 08.0 28 51.5 54.2 327 02.l 53.9 330 43.3 08.3 
s 12 176 19.9 323 37.9 S14 09.l 43 52.4 Nl8 53.8 342 04.l S 4 54.l 345 45.5 S 2 08.4 Gacrux 172 28.6 S57 00.5 
D 13 191 22.4 338 37.6 10.2 58 53.2 53.4 357 06.0 54.3 0 47.7 08.6 Gienah 176 17.6 S17 26.2 
A 14 206 24.8 353 37.3 11.4 73 54.l 53.0 12 08.0 54.5 15 49.9 08.7 Hadar . 149 22.9 S60 17.l 
y 15 221 27 .3 8 37.0 .. 12.5 88 55.0 .. 52.6 27 10.0 .. 54.7 30 52.l .. 08.8 Hamal 328 27.9 N23 22.5 

16 236 29.8 23 36.7 13.6 103 55.9 52.2 42 12.0 54.9 45 54.3 08.9 Kaus Aust. 84 15.9 S34 23.7 
17 251 32.2 38 36.4 14.7 118 56.7 51.8 57 14.0 55.l 60 56.5 09.0 

18 266 34.7 53 36.l S14 15.8 133 57 .6 NIB 51.4 72 15.9 S 4 55.3 75 58.7 S 2 09.2 Kochab 137 19.8 N74 14.2 
19 281 37.2 68 35.8 17.0 148 58.5 51.0 87 17.9 55.5 91 00.8 09.3 Markab 14 02.2 Nl5 06.5 
20 296 39.6 83 35.5 18.l 163 59.4 50.6 102 19.9 55.8 106 03.0 09.4 Menkar 314 40.2 N 4 01.l 
21 311 42.l 98 35.l .. 19.2 179 00.2 .. 50.3 117 21.9 .. 56.0 121 05.2 .. 09.5 Menkent 148 36.5 S36 16.7 
22 326 44.6 113 34.8 20.3 194 01.l 49.9 132 23.9 56.2 136 07.4 09.6 Miaplacidus 221 45.6 S69 38.3 
23 341 47.0 128 34.5 21.5 209 02.0 49.5 147 25.8 56.4 151 09.6 09.7 

1800 356 49.5 143 34.2 S14 22.6 224 02.9 Nl8 49.1 162 27 .8 S 4 56.6 166 11.8 S 2 09.9 Mirfak 309 14.9 N49 47.6 
01 11 52.0 158 33.9 23.7 239 03.7 48.7 177 29.8 56.8 181 14.0 10.0 Nunki 76 28.2 S26 19.2 
02 26 54.4 173 33.6 24.8 254 04.6 48.3 192 31.8 57.0 196 16.2 10.l Peacock 53 56.9 S56 47.8 
03 41 56.9 188 33.3 .. 25.9 269 05.5 .. 47.9 207 33.8 .. 57.2 211 18.4 .. 10.2 Pollux 243 57.5 N28 04.3 
04 56 59.3 203 33.0 27.0 284 06.4 47.5 222 35.7 57.4 226 20.5 10.3 Procyon 245 25.2 N 5 16.5 
05 72 01.8 218 32.7 28.2 299 07.3 47.l 237 37.7 57.6 241 22.7 10.5 

06 87 04.3 233 32.3 S14 29.3 314 08.l NlB 46.7 252 39.7 S 4 57.8 256 24.9 S 2 10.6 Rasalhague 96 29.0 Nl2 34.6 
07 102 06.7 248 32.0 30.4 329 09.0 46.3 267 41.7 58.0 271 27.1 10.7 Regulus 208 09.6 Nl2 03.6 
08 117 09.2 263 31.7 31.5 344 09.9 45.9 282 43.7 58.2 286 29.3 10.8 Rigel 281 35.3 S 8 13.2 

F 09 132 11.7 278 31.4 .. 32.6 359 10.8 .. 45.5 297 45.6 .. 58.4 301 31.5 .. 10.9 Rigil Kent. 140 25.4 S60 45.6 
R 10 147 14.l 293 31.l 33.7 14 11.6 45.l 312 47.6 58.6 316 33.7 11.l Sabik 102 40.4 S15 42.1 
I 11 162 16.6 308 30.8 34.9 29 12.5 44.7 327 49.6 58.8 331 35.9 11.2 

D 12 177 19.l 323 30.5 S14 36.0 44 13.4 NlB 44.3 342 51.6 S 4 59.0 346 38.1 S 2 11.3 Schedar 350 07.7 N56 26.l 
A 13 192 21.5 338 30.1 37.1 59 14.3 43.9 357 53.6 59.2 l 40.2 11.4 Shaula 96 54.8 S37 05.5 
y 14 207 24.0 353 29.8 38.2 74 15.2 43.5 12 55.5 59.4 16 42.4 11.5 Sirius 258 55.2 S16 41.3 

15 222 26.4 8 29.5 .. 39.3 89 16.0 .. 43.1 27 57.5 . . 59.6 31 44.6 .. 11.6 Spica 158 57.l SU 03.7 
16 237 28.9 23 29.2 40.4 104 16.9 42.7 42 59.5 4 59.8 46 46.8 11.8 Suhoil 223 10.6 S43 21.2 
17 252 31.4 38 28.9 41.5 119 17.8 42.3 58 01.5 5 00.0 61 49.0 11.9 

18 267 33.8 53 28.6 S14 42.6 134 18.7 NIB 41.9 73 03.5 S 5 00.3 76 51.2 S 2 12.0 Vega 80 55.3 N38 46.3 
19 282 36.3 68 28.2 43.8 149 19.6 41.5 88 05.4 00.5 91 53.4 12.1 Zuben'ubi 137 32.5 S15 57.8 
20 297 38.8 83 27.9 44.9 164 20.4 41.l 103 07.4 00.7 106 55.6 12.2 S.H.A. Mer. Pou. 
21 312 41.2 98 27.6 .. 46.0 l79 21.3 .. 40.7 118 09.4 .. 00.9 121 57.7 .. 12.4 . ' h "' 
22 327 43.7 113 27.3 47.l 194 22.2 40.3 133 11.4 01.1 136 59.9 12.5 Venus 147 51.2 14 26 
23 342 46.2 128 27.0 48.2 209 23.l 39.9 148 13.4 01.3 152 02.1 12.6 Mon 227 51.5 9 05 

• "' Jupiter 165 49.9 13 12 
Mer. Poss. 0 16.6 I' -0.3 d 1.1 V 0.9 d 0.4 V 2.0 d 0.2 V 2.2 d O.l Saturn 169 28.9 12 57 
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Twilight Moonrise 
SUN MOON lot. 

Nout. Civil 
Sunrise 16 17 18 19 

G.M.T. 
d h h h h h m G.H.A. Dec. G.H.A. t• De<. H.P. . h m h m m m m m 

d h . . . ' ., ' ' ' 
N 72 02 22 04 04 05 15 18 54 18 36 18 10 r::.i 

16~ 181 15.0 N 2 45.9 336 13.7 9.6 N 2 30.3 1).) 59.8 N 70 02 50 04 16 05 19 19 03 18 55 18 44 18 27 
196 15.2 44.9 350 42.3 9.5 2 43.4 13.l 59.8 68 03 11 04 26 05 23 19 10 19 09 19 09 19 11 

02 211 15.4 43.9 5 10.8 9.S 2 56.5 13.0 59.9 66 03 26 04 33 05 26 19 17 19 21 19 28 19 40 
03 226 15.7 .. 43.0 19 39.3 9.6 3 09,5 13.l 59.9 64 03 39 04 40 05 28 19 22 19 31 19 43 20 02 
04 241 15.9 42.0 34 07.9 9.4 3 22.6 u.o 59.9 62 03 49 04 45 05 30 19 27 19 40 19 56 20 20 
05 256 16.l 41.0 48 36.3 9.5 3 35.6 13.0 59.9 60 03 58 04 50 05 32 19 31 19 47 20 07 20 35 

06 271 16.3 N 2 40. l 63 04.8 9.5 N 3 48.6 13.0 59.9 N 58 04 06 04 54 05 34 19 34 19 54 20 17 20 47 
w 07 286 16.6 39.l 77 33.3 9.4 4 01.6 13.0 59.9 56 04 12 04 57 05 35 19 37 19 59 20 26 20 59 

E 08 301 16.8 38.2 92 01.7 9.4 4 14.6 13.0 59.9 54 04 18 05 01 05 36 19 40 20 OS 20 33 21 08 
09 316 17.0 .. 37.2 106 30.1 9.3 4 27 .6 12.9 59.9 52 04 23 05 03 05 37 19 43 20 09 20 40 21 17 

o 10 331 17.2 36.2 120 58.4 9.4 4 40.S 12.9 59.9 50 04 27 05 06 OS 38 19 45 20 14 20 46 21 25 
N 11 346 17.4 35.3 135 26.8 9.3 4 53.4 12.9 59.9 45 04 36 05 11 05 41 19 51 20 23 21 00 21 41 
E 12 1 17.7 N 2 34.3 9.3 N 5 06.3 12.8 59.9 N 40 05 43 19 55 20 31 21 11 21 55 149 55.1 04 43 05 15 
s 13 16 17.9 33.3 164 23.4 9.3 5 19.1 12.8 59.9 35 04 49 05 19 05 44 19 59 20 38 21 20 22 07 
o 14 31 18.1 32.4 178 51.7 9.2 5 31.9 12.8 59.9 30 04 53 05 21 05 45 20 02 20 44 21 28 22 17 
A 15 46 18.3 .. 31.4 193 19.9 9.2 5 44.7 12.8 59.9 20 05 00 05 26 05 48 20 08 20 54 21 43 22 35 
y 16 61 18.6 30.4 207 48.1 9.2 5 57.5 12.7 59.9 N 10 05 04 05 29 05 50 20 14 21 04 21 56 22 50 

17 76 18.8 29.5 222 16.3 9.1 6 10.2 12.7 60.0 0 05 07 05 31 05 51 20 19 21 12 22 08 23 05 

18 91 19.0 N 2 28.5 236 44.4 9.1 N 6 22.9 12.6 60.0 S 10 05 07 05 32 05 53 20 24 21 21 22 20 23 19 
19 106 19.2 27.5 251 12.5 9.1 6 35.5 12.6 60.0 20 05 07 05 32 05 54 20 29 21 31 22 33 23 35 
20 121 19.5 26.6 265 40.6 9.1 6 48.l 12.6 60.0 30 05 04 05 32 05 56 20 35 21 41 22 48 23 53 
21 136 19.7 .. 25.6 280 08.7 9.0 7 00. 7 12.5 60.0 35 05 02 05 32 05 57 20 39 21 48 22 56 24 03 
22 151 19.9 24.6 294 36.7 9.0 7 13.2 12.5 60.0 40 05 00 05 31 05 58 20 43 21 55 23 06 24 16 
23 166 20.l 23.7 309 04.7 9.0 7 25.7 12,5 60.0 45 04 56 05 30 05 59 20 48 22 03 23 18 24 30 

11: .181 20.3 N 2 22.7 323 32.7 s.9 N 7 38.2 12.4 60.0 s 50 04 51 05 28 06 00 20 54 22 14 23 32 24 47 
196 20.6 21.7 338 00.6 8.9 7 50.6 12.3 60.0 52 04 48 05 27 06 01 20 57 22 18 23 39 24 56 

02 211 20.8 20.8 352 28.5 8.9 8 02.9 12.3 60.0 54 04 45 05 26 06 01 20 59 22 24 23 46 25 05 
03 226 21.0 .. 19.8 6 56.4 8.8 8 15.2 12.3 60.0 56 04 42 05 25 06 02 21 03 22 30 23 55 25 16 
04 241 21.2 18.9 21 24.2 8.8 8 27 .5 12.2 60.0 58 04 38 05 24 06 03 21 06 22 36 24 04 00 04 
05 256 21.5 17.9 35 52.0 8.8 8 39.7 12.1 60.0 s 60 04 34 05 22 06 04 21 11 22 44 24 15 00 15 

06 271 21.7 N 2 16.9 so 19.8 8.7 N 8 51.8 12.l 60.0 Twilight Moonset 07 286 21.9 16.0 64 47.5 8.7 9 03.9 12.0 60.0 lot. Sunset 
T 08 301 22.1 15.0 79 15.2 8.7 9 15.9 12.0 60.0 Civil Naut. 16 17 18 19 
H 09 316 22.4 .. 14.0 93 42.9 8.6 9 27 .9 11.9 60.0 
u 10 331 22.6 13.l 108 10.5 8.6 9 39.8 11.9 60.0 . h m h m h m h m h m h m h m 

R 11 346 22.8 12.l 122 38.l 8.5 9 51.7 11.8 60.0 N 72 18 31 19 41 21 20 08 46 10 56 13 17 CJ 

s 12 l 23.0 N 2 11.l 137 05.6 8.5 NlO 03.5 11.7 60.0 N 70 18 27 19 30 20 54 08 40 10 40 12 45 15 00 
0 13 16 23.2 10.2 151 33.l 8.5 10 15.2 11. 7 60.0 68 18 24 19 21 20 35 08 35 10 27 12 22 14 18 
A 14 31 23.5 09.2 166 00.6 8.4 10 26.9 11.6 60.0 66 18 21 19 13 20 20 08 31 10 17 12 04 13 49 
y 15 46 23.7 .. 08.2 180 28.0 8.4 10 38.5 11.6 60.0 64 18 19 19 07 20 07 08 27 10 08 11 49 13 28 

16 61 23.9 07.3 194 55.4 8.4 10 50.l ll.4 59.9 62 18 17 19 02 19 57 08 24 10 01 11 37 13 10 
17 76 24.l 06.3 209 22.8 8.3 11 01.5 11.4 59.9 60 18 16 18 57 19 49 08 21 09 54 11 27 12 56 

18 91 24.4 N 2 05.3 223 50.1 8.3 Nll 12.9 11.4 59.9 N 58 18 14 18 54 19 41 08 19 09 49 11 18 12 44 
19 106 24.6 04.4 238 17.4 8.3 11 24.3 11.2 59.9 56 18 13 18 50 19 35 08 17 09 44 11 10 12 33 
20 121 24.8 03.4 252 44.7 8.2 11 35.5 11.2 59.9 54 18 12 18 47 19 30 08 15 09 39 11 03 12 24 
21 136 25.0 .. 02.4 267 11.9 8.1 11 46.7 11.l 59.9 52 18 10 18 44 19 25 08 13 09 35 10 57 12 16 
22 151 25.3 01.5 281 39.0 8.2 11 57 .8 11.l 59.9 50 18 10 18 42 19 20 08 12 09 32 10 51 12 08 
23 166 25.5 2 00.5 296 06.2 8.1 12 08.9 10.9 59.9 45 18 07 18 37 19 12 08 08 09 24 10 39 11 52 

18~ 181 25.7 N l 59.5 310 33.3 8.0 Nl2 19.8 10.9 59.9 N 40 18 06 18 33 19 05 08 06 09 17 10 29 11 39 
196 25.9 58.5 325 00.3 8.0 12 30.7 10.8 59.9 35 18 04 18 30 18 59 08 03 09 12 10 20 11 28 

02 211 26.1 57.6 339 27.3 8.0 12 41.5 10.7 59.9 30 18 03 18 27 18 55 08 01 09 07 10 13 11 19 
03 226 26.4 .. 56.6 353 54.3 7.9 12 52.2 10.7 59.9 20 18 01 18 23 18 49 07 57 08 58 10 00 11 02 
04 241 26.6 55.6 8 21.2 7.9 13 02.9 10.5 5'1.9 N 10 17 59 18 20 18 45 07 54 08 51 09 49 10 48 
05 256 26.8 54.7 22 48.l 7.9 13 13.4 10.5 59.9 0 17 58 18 18 18 42 07 51 08 44 09 38 10 35 
06 271 27.0 N l 53.7 37 15.0 7.8 Nl3 23.9 10.4 59.9 S 10 17 56 18 17 18 42 07 48 08 37 09 28 10 21 
07 286 27.3 52.7 51 41.8 7.8 13 34.3 10.) 59.9 20 17 55 18 17 18 42 07 45 08 30 09 17 10 07 
08 301 27.5 51.8 66 08.6 7.7 13 44.6 10.2 59.9 30 17 53 18 17 18 45 07 41 08 21 09 04 09 51 

F 09 316 27.7 .. 50.8 80 35.3 7.7 13 54.8 10.l 59.8 35 17 53 18 18 18 47 07 39 08 16 08 57 09 41 
R 10 331 27.9 49.8 95 02.0 7.6 14 04.9 10.0 59.8 40 17 52 18 19 18 50 07 36 08 11 08 48 09 30 
I 11 346 28.2 48.9 109 28.6 7.7 14 14.9 9.9 59.8 45 17 51 18 20 18 54 07 33 08 05 08 39 09 18 
0 12 l 28.4 N l 47.9 123 55.3 7.5 Nl4 24.8 9.9 59.8 S 50 17 50 18 22 19 00 07 30 07 57 08 27 09 02 
A 13 16 28.6 46.9 138 21.8 7.6 14 34.7 9.7 59.8 52 17 49 18 23 19 02 07 29 07 54 08 22 08 55 
y 14 31 28.8 46.0 152 48.4 7.5 14 44.4 9.6 59.8 54 17 49 18 24 19 05 07 27 07 50 08 16 08 47 

15 46 29.0 .. 45.0 167 14.9 7.4 14 54.0 9.6 59.8 56 17 48 18 25 19 09 07 25 07 46 08 09 08 38 
16 61 29.3 44.0 181 41.3 7.4 15 03.6 9.4 59.8 58 17 47 18 26 19 13 07 23 07 41 08 02 08 ?8 
17 76 29.5 43.l 196 07.7 7.4 15 13.0 9.4 59.8 S 60 17 47 18 28 19 17 07 21 07 36 07 54 08 17 
18 91 29.7 N 1 42.l 210 34.l 7.3 NlS 22.4 9.2 59.8 SUN MOON 19 106 29.9 41.1 225 00.4 7.4 15 31.6 9.2 59.7 

Eqn. af Time 20 121 30.2 40.2 239 26.8 7.2 15 40.8 9.0 59.7 Doy 
Mer. Mer. Pa11. 

Pha•e Ag• 
21 136 30.4 .. 39.2 253 53.0 7.2 15 49.8 9.0 59.7 oo· 12· Pou. Upper Lower 
22 151 30.6 38.2 268 19.2 7.2 15 58.8 8.8 59.7 m ' m . h m " m h m d 

23 166 30.8 37.2 282 45.4 7.2 16 07.6 8.7 59.7 16 05 00 05 -10 11 55 01 39 14 05 18 
17 05 21 05 32 11 54 02 31 14 58 19 0 S.D. 15.9 d 1.0 s.o. 16.3 16.3 16.3 18 05 42 05 53 11 54 03 25 15 53 20 



184 SEPTEMBER 19, 20, 21 (SAT., SUN., MON.) 

ARIES VENUS -3.6 MARS +1.8 JUPITER -1.2 SATURN +1.1 STARS 
G.M.1. 

G.H.A (i.H.A. Dec.. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Norne S.H.A. Dec. 

" I, " " " . 0 0 , 0 , 0 , 0 , 0 0 , 
1900 357 48.6 143 26.7 S14 49.3 224 24.0 Nl8 39.5 163 15.3 S 5 01.5 167 04.3 S 2 12.7 Acomar 315 36.4 S40 22.5 

01 12 51.l 158 26.3 50.4 239 24.9 39.l 178 17.3 01.7 182 06.5 12.8 Achernar 335 44.2 S57 19.7 
02 27 53.6 173 26.0 51.5 254 25.7 38.7 193 19.3 01.9 197 08.7 13.0 Acrux 173 37.2 S62 59.8 
03 42 56.0 188 25.7 .. 52.6 269 26.6 .. 38.3 208 21.3 .. 02.l 212 10.9 .. 13.l Adhara 255 31. 7 S28 56.6 
04 57 58.5 203 25.4 53.7 284 27.5 37.9 223 23.3 02.3 227 13.l 13.2 Aldebaran 291 17.l Nl6 28.4 
05 73 00.9 218 25.1 54.8 299 28.4 37.5 238 25.2 02.5 242 15.3 13.3 
06 88 03.4 233 24.7 S14 55.9 314 29.3 Nl8 37.l 253 27.2 S 5 02.7 257 17.4 S 2 13.4 Alioth 166 42.4 N56 03.8 
07 103 05.9 248 24.4 57.0 329 30.2 36.7 268 29.2 02.9 272 19.6 13.5 Alkaid 153 18.4 N49 24.6 

s 08 118 08.3 263 24.1 58.l 344 31.0 36.3 283 31.2 03.1 287 21.8 13.7 Al Na'ir 28 13.6 547 03.l 
A 09 133 10.8 278 23.8 14 59.2 359 31.9 .. 35.9 298 33.1 .. 03.3 302 24.0 .. 13.8 Alnilam 276 10.9 S 1 127 
T 10 148 13.3 293 23.5 15 00.3 14 32.8 35.5 313 35.l 03.5 317 26.2 13.9 Alphard 218 20.? S 8 34.~ 
u 11 163 15.7 308 23.l 01.4 29 33.7 35.l 328 37.l 03.7 332 28.4 14.0 
R 12 178 18.2 323 22.8 S15 02.5 44 34.6 Nl8 34.7 343 39.1 S 5 03.9 347 30.6 S 2 14.1 Alpheaa 126 Jl.7 N26 46.9 
D 13 193 20.7 338 22.5 03.6 59 35.5 34.3 358 41.l 04.l 2 32.8 14.3 Alpheratz 358 08.3 N28 59.4 
A 14 208 23.1 353 22.2 04.7 74 36.3 33.9 13 43.0 04.3 17 34.9 14.4 Altair 62 31.7 N 8 49.3 
y 15 223 25.6 8 21.8 .. 05.8 89 37.2 .. 33.5 28 45.0 .. 04.5 32 37.l . . 14.5 Ankaa 353 39.l S42 24.3 

16 238 28.l 23 21.5 06.9 104 38.l 33.l 43 47.0 04.8 47 39,3 14.6 Antares 112 56.l S26 23.5 
17 253 30.5 38 21.2 08.0 119 39.0 32.7 58 49.0 05.0 62 41.5 14.7 
18 268 33.0 53 20.9 S15 09.l 134 39.9 Nl8 32.3 73 50.9 S 5 05.2 77 43.7 S 2 14.9 Arcturu1 146 18.1 Nl 9 16. 9 
19 283 35.4 68 20.5 10.2 149 40.8 31.9 88 52.9 05.4 92 45.9 15.0 Atria 108 19.9 S68 59.9 
20 298 37.9 83 20.2 11.3 164 41.7 31.5 103 54.9 05.6 107 48.l 15.l Avior 234 28.3 S59 26.7 
21 313 40.4 98 19.9 .. 12.4 179 42.5 .. 31.1 118 56.9 .. 05.8 122 50.3 . . 15.2 Bellatrix 278 58.0 N 6 20.1 
22 328 42.8 113 19.6 13.5 194 43.4 30.7 133 58.9 06.0 137 52.4 15.3 Betelgeuse 271 27.5 N 7 24.3 
23 343 45.3 128 19.2 14.6 209 44.3 30.3 149 00.8 06.2 152 54.6 15.4 

2000 358 47.8 143 18.9 S15 15.7 224 45.2 Nl8 29.9 164 02.8 S 5 06.4 167 56.8 S 2 15.6 Canopus 264 07.0 S52 40.8 
01 13 50.2 158 18.6 16.8 239 46.1 29.5 179 04.8 06.6 182 59.0 15.7 Capella 281 10.2 N45 58.6 
02 28 52.7 173 18.3 17.9 254 47.0 29.1 194 06.8 06.8 198 01.2 15.8 Deneb 49 47.7 N45 13.1 
03 43 55.2 188 17.9 .. 19.0 269 47.9 .. 28.7 209 08.7 .. 07.0 213 03.4 .. 15.9 Denebola 182 58. 7 Nl4 40. 7 
04 58 57.6 203 17.6 20.1 284 48.7 28.3 224 10.7 07.2 228 05.6 16.0 Diphda 349 19.9 S18 05.2 
05 74 00.1 218 17.3 21.2 299 49.6 27.9 239 12.7 07.4 243 07.8 16.2 
06 89 02.5 233 16.9 S15 22.2 314 50.S Nl8 27.5 254 14.7 S 5 07.6 -258 09.9 S 2 16.3 Dubhe 194 21.9 N61 51.l 
07 104 05.0 248 16.6 23.3 329 51.4 27.l 269 16.7 07.8 273 12.l 16.4 Elnath 278 43.2 N28 35.5 
08 119 07.5 263 16.3 24.4 344 52.3 26.7 284 18.6 08.0 288 14.3 16.5 Eltanin 90 57.4 N51 29.8 

s 09 134 09.9 278 16.0 .. 25.5 359 53.2 .. 26.3 299 20.6 .. 08.2 303 16.5 .. 16.6 Enif 34 10.6 N 9 47.6 
u 10 149 12.4 293 15.6 26.6 14 54.l 25.8 314 22.6 08.4 318 18.7 16.8 Fomalhaut 15 50.3 S29 43.2 
N 11 164 14.9 308 15.3 27.7 29 55.0 25.4 329 24.6 08.6 333 20.9 16.9 
D 12 179 17.3 323 15.0 S15 28.8 44 55.9 Nl8 25.0 344 26.5 S 5 08.9 348 23.l S 2 17.0 Gacrux 172 28.6 S57 00.5 
A 13 194 19.8 338 14.6 29.9 59 56.7 24.6 359 28.5 09.1 3 25.3 17.l Gienah 176 17 .6 S17 26.2 
y 14 209 22.3 353 14.3 30.9 74 57.6 24.2 14 30.5 09.3 18 27.4 17.2 Hadar 149 22.9 S60 17.l 

15 224 24.7 8 14.0 .. 32.0 89 58.5 .. 23.8 29 32.5 .. 09.5 33 29.6 . . 17.3 Hamal 328 27.9 N23 22.5 
16 239 27.2 23 13.6 33.l 104 59.4 23.4 44 34.4 09.7 48 31.8 17.5 Kaus Aust. 84 15.9 S34 23.7 
17 254 29.7 38 13.3 34.2 120 00.3 23.0 59 36.4 09.9 63 34.0 17.6 
18 269 32.1 53 13.0 S15 35.3 135 01.2 Nl8 22.6 74 38.4 S 5 10.1 78 36.2 S 2 17.7 Kochab 137 19.8 N74 14.2 
19 284 34.6 68 12.6 36.4 150 02.1 22.2 89 40.4 10.3 93 38.4 17.8 Markab 14 02.2 Nl5 06.5 
20 299 37.0 83 12.3 37.4 165 03.0 21.8 104 42.3 10.5 108 40.6 17.9 Menkar 314 40.2 N 4 01.l 
21 314 39.5 98 12.0 .. 38.5 180 03.9 .. 21.4 119 44.3 .. 10.7 123 42.7 . . 18.l Menkent 148 36.5 S36 16.7 
22 329 42.0 113 11.6 39.6 195 04.8 21.0 134 46.3 10.9 138 44.9 18.2 Miaplacidus 221 45.5 S69 38.2 
23 344 44.4 128 11.3 40.7 210 05.7 20.6 149 48.3 11.l 153 47.l 18.3 

2100 359 46.9 143 11.0 S15 41.8 225 06.6 Nl8 20.2 164 50.3 S 5 11.3 168 49.3 S 2 18.4 Mirfak 309 14.8 N49 47.6 
01 14 49.4 158 10.6 42.8 240 07.4 19.7 179 52.2 11.5 183 51.5 18.5 Nunki 76 28.2 S26 19.2 
02 29 51.8 173 10.3 43.9 255 08.3 19.3 194 54.2 11.7 198 53.7 18.7 Peacock 53 56.9 S56 47.8 
03 44 54.3 188 10.0 .. 45.0 270 09.2 .. 18.9 209 56.2 .. 11.9 213 55.9 .. 18.8 Pollux 243 57.5 N28 04.3 
04 59 56.8 203 09.6 46.l 285 10.1 18.5 224 58.2 12.1 228 58.1 18.9 Procyon 245 25.2 N 5 16.5 
05 74 59.2 218 09.3 47.2 300 11.0 18.1 240 00.l 12.3 244 00.2 19.0 

06 90 01.7 233 09.0 S15 48.2 315 11.9 Nl8 17.7 255 02.1 S 5 12.5 259 02.4 S 2 19.l Rasalhague 96 29.0 Nl2 34.6 
07 105 04.2 248 08.6 49.3 330 12.8 17.3 270 04.1 12.8 274 04,6 19.3 Regulus 208 09.6 Nl2 03.6 
08 120 06.6 263 08.3 50.4 345 13.7 16.9 285 06.l 13.0 289 06.8 19.4 Rigel 281 35.3 S 8 13.2 

M 09 135 09.l 278 08.0 .. 51.5 0 14.6 .. 16.5 300 08.0 .. 13.2 304 09.0 .. 19.5 Rigil Kent. 140 25.4 560 45.6 
0 10 150 11.5 293 07.6 52.5 15 15.5 16.l 315 10.0 13.4 319 11.2 19.6 Sabik 102 40.4 S15 42.1 
N 11 165 14.0 308 07.3 53.6 30 16.4 15.7 330 12.0 13.6 334 13.4 19.7 
D 12 180 16.5 323 06.9 S15 54.7 45 17.3 Nl8 15.2 345 14.0 S 5 13.8 349 15.5 S 2 19.8 Schedar 350 07.7 N56 26.1 
A 13 195 18.9 338 06.6 55.7 60 18.2 14.8 0 15.9 14.0 4 17.7 20.0 Shaula 96 54.9 S37 05.5 
y 14 210 21.4 353 06.3 56.8 75 19.1 14.4 15 17.9 14.2 19 19.9 20.1 Siriu1 258 55.2 S16 41.3 

15 225 23.9 8 05.9 .. 57.9 90 20.0 . ' 14.0 30 19.9 .. 14.4 34 22.1 . . 20.2 Spica 158 57.l S11 03.7 
16 240 26.3 23 05.6 15 59.0 105 20.9 13.6 45 21.9 14.6 49 24.3 20.3 Suhail 223 10.6 543 21.2 
17 255 28.8 38 05.2 16 00.0 120 21.8 13.2 60 23.8 14.8 64 26.5 20.4 

18 270 31.3 53 04.9 S16 01.1 135 22.6 Nl8 12.8 75 25.8 S 5 15.0 79 28.7 S 2 20.6 Vega 80 55.3 N38 46.3 
19 285 33.7 68 04.6 02.2 150 23.5 12.4 90 27.8 15.2 94 30.9 20.7 Zuben'ubi 137 32.5 S15 57.8 
20 300 36.2 83 04.2 03.2 165 24.4 12.0 105 29.8 15.4 109 33.0 20.8 g,H.A. Mer. PuH. 
21 315 38.6 98 03.9 .. 04 .. 3 180 25.3 .. 11.5 120 31.7 .. 15.6 124 35.2 .. 20.9 . ' h "' 
22 330 41.l 113 03.5 05.4 195 26.2 11.l 135 33.7 15.8 139 37.4 21.0 Venua 144 31.1 14 27 
23 345 43.6 128 03.2 06.4 210 27.l 10.7 150 35.7 16.0 154 39.6 21.2 Mon 225 57.4 9 00 

h m Jupiter 16!1 15.0 13 oi 
Mer. Poss. 0 04.8 V -0.3 d l.l V 0.9 d 0.4 V 2.0 d 0.2 V 2.2 d 0.1 Soturn 169 09.l 12 46 
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Twilight Moonri1e 
SUN MOON Lot. 

Civil 
Sunrise 

19 20 21 22 Noul. 
G.M.T. 

d h h h h h h m G.H.A. Dec. G.H.A. V Dec. H.P. . m h m m m m m 

d h . ' ' . ' ' . ' ' ' 
N 72 02 44 04 19 05 29 CJ CJ CJ CJ . 

19: 181 31.0 N 1 36.3 297 11.6 7.l Nl6 16.3 8.7 59.7 N 70 03 07 04 29 05 31 18 27 CJ CJ CJ 
196 31.3 35.3 311 37.7 7.l 16 25.0 8.5 59.7 68 03 25 04 37 05 33 19 11 19 19 19 54 21 16 

02 211 31.5 34.3 326 03.8 7.0 16 33.5 8.4 59.7 66 03 38 04 43 05 35 19 40 20 03 20 48 22 01 
03 226 31.7 .. 33.4 340 29.8 7.0 16 41.9 8.3 59.7 64 03 49 04 49 05 37 20 02 20 32 21 21 22 30 
04 241 31.9 32.4 .354 55.8 7.0 16 50.2 8.2 59.6 62 03 59 04 53 05 38 20 20 20 55 21 45 22 52 
05 256 .32.2 31.4 9 21.8 6.9 16 58.4 8.0 59.6 60 04 06 04 57 05 39 20 35 21 13 22 04 23 10 

06 271 32.4 N 1 30.5 23 47.7 6.9 Nl7 06.4 8.0 59.6 N 58 04 13 05 01 05 40 20 47 21 28 22 20 23 25 
07 286 32.6 29.5 .38 13.6 6.9 17 14.4 7.8 59.6 56 04 19 05 04 05 41 20 59 21 41 22 34 23 38 

s 08 301 32.8 28.5 52 39.5 6.8 17 22.2 7.8 59.6 54 04 24 05 06 05 42 21 08 21 52 22 46 23 49 
A 09 316 33.0 .. 27.6 67 05.3 6.8 17 30.0 7.6 59.6 52 04 28 05 08 05 42 21 17 22 02 22 56 23 59 
T 10 331 33.3 26.6 81 31.1 6.8 17 37.6 7.5 59.6 50 04 32 05 11 05 4.3 21 25 22 11 23 06 24 08 
u 11 346 33.5 25.6 95 56.9 6.7 17 45.1 7.4 59.5 45 04 40 05 15 05 44 21 41 22 30 23 25 24 26 
R 12 1 33.7 N 1 24.6 110 22.6 6.7 Nl7 52.5 7.2 59.5 N 40 04 47 05 18 05 45 21 55 22 45 2.3 41 24 42 
D 13 16 33.9 23.7 124 48.3 6.7 17 59.7 7.2 59.5 35 04 51 05 21 05 46 22 07 22 58 2.3 55 24 54 
A 14 31 34.2 22.7 139 14.0 6.6 18 06.9 7.0 59.5 30 04 55 05 23 05 47 22 17 23 10 24 06 00 06 
y 15 46 34.4 .. 21.7 153 39.6 6.6 18 13.9 6.9 59.5 20 05 01 05 26 05 48 22 35 23 29 24 26 00 26 

16 61 34.6 20.8 168 05.2 6.6 18 20.8 6.8 59.5 N 10 05 04 05 28 05 49 22 50 23 46 24 44 00 44 
17 76 34.8 19.8 182 30.8 6.6 18 27.6 6.6 59.5 0 05 05 05 29 05 50 23 05 24 02 00 02 01 00 
18 91 35.0 N l 18.8 196 56.4 6.5 Nl8 34.2 6.6 59.4 S 10 05 06 05 30 05 51 23 19 24 19 00 19 01 17 
19 106 35.3 17.9 211 21.9 6.5 18 40.8 6.4 59.4 20 05 04 05 30 05 52 23 35 24 36 00 36 01 34 
20 121 35.5 16.9 225 47.4 6.5 18 47.2 6.3 59.4 30 05 01 05 28 05 52 23 53 24 56 00 56 01 54 
21 136 35.7 .. 15.9 240 12.9 6.4 18 53.5 6.1 59.4 35 04 58 05 27 05 53 24 03 00 03 01 07 02 06 
22 151 35.9 14.9 254 38.3 6.5 18 59.6 6.1 59.4 40 04 54 05 26 05 5.3 24 16 00 16 01 21 02 20 
23 166 36.2 14.0 2690.3.8 6.4 19 05.7 5.9 59.4 45 04 50 05 24 05 53 24 30 00 30 01 37 02 36 

20: 181 36.4 N 1 13.0 28.3 29.2 6.3 Nl9 11.6 5.7 59.3 S 50 04 44 05 22 05 54 24 47 00 47 01 56 02 56 
196 .36.6 12.0 297 54.5 6.4 19 17.3 5.7 59,3 52 04 41 05 20 05 54 24 56 00 56 02 05 03 05 

02 211 36.8 11.l 312 19.9 6.3 19 2.3.0 5.5 59.3 54 04 37 05 19 05 54 25 05 01 05 02 16 03 16 
03 226 37.0 .. 10.1 326 45.2 6.3 19 28.5 5.4 59.3 56 04 33 05 17 05 54 25 16 01 16 02 28 03 27 
04 241 37.3 09.1 341 10.5 6.3 19 3.3.9 5.3 59.3 58 04 29 05 15 05 54 00 04 01 28 02 41 03 41 
05 256 37.5 08.1 355 35.8 6.3 19 39.2 5.1 59.3 S 60 04 24 05 13 05 55 00 15 01 41 02 57 03 57 
06 271 37.7 N 1 07.2 10 01.1 6.3 Nl9 44.3 5.0 59.3 Twilight Moonsel 07 286 37.9 06.2 24 26.4 6.2 19 49.3 4.9 59.2 Lat. Sunsel 
08 301 38.2 05.2 38 51.6 6.3 19 54.2 4.7 59.2 Civil Nau!. 19 20 21 22 

s 09 316 38.4 .. 04.3 53 16.9 6.2 19 58.9 4.6 59.2 
u 10 331 38.6 03.3 67 42.1 6.2 20 03.5 4.5 59.2 . h m h ffl h m h m h ffl h m h m 

N 11 346 38.8 02.3 82 07.3 6.2 20 08.0 4.4 59.2 N 72 18 15 19 24 20 58 CJ CJ CJ Cl 

D 12 1 39.0 N 1 01.4 96 32.5 6.1 N20 12.4 4.2 59.1 N 70 18 13 19 15 20 36 15 00 CJ CJ r· I 
A 13 16 39.3 1 00.4 110 57.6 6.2 20 16.6 4.0 59.1 68 18 11 19 08 20 19 14 18 16 10 17 37 18 13 
y 14 31 39.5 0 59.4 125 22.8 6.2 20 20.6 4.0 59.1 66 18 10 19 01 20 06 13 49 15 26 16 42 17 21l 

15 46 39.7 .. 58.4 139 48.0 6.1 20 24.6 3.8 59.1 64 18 09 18 56 19 55 13 28 14 57 16 09 16 59 
16 61 39.9 57.S 154 13.1 6.1 20 28.4 3.6 59.1 62 18 07 18 52 19 46 13 10 14 35 15 45 16 36 
17 76 40.l 56.5 168 38.2 6.2 20 32.0 3.6 59.1 60 18 06 18 48 19 38 12 56 14 18 15 26 16 18 
18 91 40.4 N O 55.5 183 03.4 6.1 N20 35.6 3.4 59.0 N 58 18 06 18 45 19 32 12 44 14 03 15 10 16 03 
19 106 40.6 54.6 197 28.5 6.1 20 39.0 3.2 59.0 56 18 05 18 42 19 26 12 33 13 50 14 56 15 50 
20 121 40.8 53.6 211 53.6 6.2 20 42.2 3.2 59.0 54 18 04 18 39 19 22 12 24 13 39 14 45 15 38 
21 136 41.0 .. 52.6 226 18.8 6.l 20 45.4 3.0 59.0 52 18 03 18 37 19 17 12 16 13 29 14 34 15 28 
22 151 41.2 51.6 240 43.9 6.1 20 48.4 2.8 59.0 50 18 0.3 18 35 19 13 12 08 13 20 14 25 15 19 
23 166 41.5 50.7 255 09.0 6.1 20 51.2 2.7 58.9 45 18 02 18 31 19 06 11 52 13 02 14 05 15 00 

21: 181 41.7 N o 49.7 269 34.l 6.1 N20 5.3.9 2.6 58.9 N 40 18 01 18 28 18 59 11 39 12 47 13 49 14 45 
196 41.9 48.7 283 59.2 6.2 20 56.5 2.5 58.9 35 18 00 18 25 18 55 11 28 12 34 13 36 14 32 

02 211 42.1 47.8 298 24.4 6.1 20 59.0 2.J 58.9 30 17 59 18 2.3 18 51 11 19 12 23 13 24 14 20 
03 "226 42.4 .. 46.8 312 49.5 6.l 21 01.3 2.1 58.9 20 17 58 18 20 18 46 11 02 12 04 13 04 14 01 
04 241 42.6 45.8 327 14.6 6.2 21 03.4 2.1 58.9 N 10 17 57 18 18 18 43 10 48 11 48 12 47 13 44 
05 256 42.8 44.8 341 39.8 6.l 21 05.5 1.9 58.8 0 17 57 18 17 18 41 10 35 11 32 12 30 13 27 
06 271 43.0 N O 43.9 356 04.9 6.2 N21 07.4 1.7 58.8 S 10 17 56 18 17 18 41 10 21 11 17 12 14 13 11 
07 286 43.2 42.9 10 .30.1 6.1 21 09.1 l.6 58.8 20 17 56 18 18 18 43 10 07 11 00 11 56 12 54 
08 301 43.5 41.9 2-1 55.2 6.2 21 10.7 1.5 58.8 30 17 55 18 19 18 47 09 51 10 41 11 36 12 34 

M 09 316 43.7 .. 40.9 39 20.4 6.2 21 12.2 1.4 58.8 35 17 55 18 20 18 49 09 41 10 .30 11 24 12 22 
0 10 331 43.9 40.0 53 45.6 6.2 21 13.6 1.2 58.7 40 17 55 18 22 18 53 09 30 10 18 11 11 12 09 
N 11 346 44.1 39.0 68 10.8 6.2 21 14.8 1.0 58.7 45 17 54 18 24 18 58 09 18 10 03 10 55 11 53 
D 12 1 44.3 N O 38.0 82 36.0 6.2 N21 15.8 1.0 58.7 S 50 17 54 18 26 19 04 09 02 09 44 10 35 11 34 
A 13 16 44.6 37.l 97 01.2 6.3 21 16.8 0.8 58.7 52 17 54 18 28 19 07 08 55 09 36 10 25 11 24 
y 14 31 44.8 36.l 111 26.5 6.2 21 17.6 0.6 58.7 54 17 54 18 29 19 11 08 47 09 26 10 15 11 14 

15 46 45.0 .. 35.1 125 51.7 6.3 21 18.2 0.6 58.6 56 17 54 18 31 19 15 08 38 09 15 10 03 II 07 
16 61 45.2 34.l 140 17.0 6.3 21 18.8 0.3 58.6 58 17 54 18 33 19 19 08 28 09 03 09 49 10 4H 
17 76 45.4 33.2 154 42.3 63 21 19.l O.J 58.6 S 60 17 "i4 18 35 19 25 08 17 08 49 09 33 10 ·1, 

18 91 45.7 N O 32.2 169 07.6 6.4 N21 19.4 0.1 58.6 SUN MOON 19 106 45.9 31.2 183 33.0 6.4 21 19.5 0.0 58.6 
Eqn. of Time Mer. 20 121 46.1 30.3 197 58.4 6.4 21 19.5 0.2 58.5 Day 

Mer. Pou. 
Ag, Phase 

21 136 46.3 .. 29.3 212 23.8 6.4 21 19.3 0.3 58.5 oo• 12· Pa11. Upper Lower 
22 151 46.5 28.3 226 49.2 6.4 21 19.0 0.4 58.5 ffl • m . h '" h ffl h ffl d 
23 166 46.8 27.3 241 14.6 6.5 21 18.6 0.5 58.5 19 06 04 06 14 11 54 04 21 16 so 21 

20 06 25 06 36 11 53 05 18 17 47 22 () 
S.D. 16.0 d l.O s.o. 16.2 16.l 16.0 21 06 46 06 57 11 53 06 16 18 45 23 
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ARIES VENUS -3.6 MARS +l.8 JUPITER -1.2 SATURN + 1.1 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec G.H.A Dec. G.H.A. Dec Nome S.H.A. De,. 
d h . , . ' . ' . ' . ' . ' . . ' ,. . . 

22~ 0 46.0 143 02.8 S16 07.5 225 28.0 Nl8 10.3 165 37.7 S 5 16.2 169 41.8 S 2 21.3 Acon,or 315 .36.4 S40 22.~ 
15 48.5 158 02.5 08.6 240 28.9 09.9 180 39.6 164 184 44.0 21.4 A,:hort1or 335 44.2 S57 19.7 

02 30 51.0 173 02.2 09.6 255 29.8 09.5 19S 41.6 16.7 199 46.2 21.5 Acru)( 173 37.2 562 5?.7 
03 45 53.4 188 01.8 .. 10.7 270 30.7 .. 09.l 210 43.6 .. 16.9 214 48.3 .. 21.6 Adhara .!55 31.7 528 56.6 
04 60 55.9 203 01.5 11.8 285 31.6 08.7 225 45.6 17.l 229 50.5 21.8 Aldebaran 291 17.l Nl6 21l.4 
05 75 58.4 218 01.l 12.8 300 32.5 08.3 240 47.5 17.3 244 52.7 21.9 
06 91 00.8 233 00.8 S16 13.9 315 33.4 Nl8 07 .8 255 49.5 S 5 17.5 259 54.9 S 2 22.0 Alioth 166 42.4 N56 03.H 
07 106 03.3 248 00.4 14.9 330 34.3 07.4 270 51.5 17.7 274 57.1 22.1 Alkaid 153 18.4 N49 24.6 

T 
08 121 05.8 263 00.l 16.0 345 35.2 07.0 285 53.5 17.9 289 59.3 22.2 Al No'ir 28 13.6 S47 03. l 
09 136 08.2 277 59.8 .. 17.l 0 36.l .. 06.6 300 55.4 . . 18.l 305 01.5 .. 22.3 Alnilam 276 10.9 S 1 12. 7 u 10 151 10.7 292 59.4 18.l 15 37.0 06.2 315 57.4 18.3 320 03.6 22.5 Alphard 218 20.l S 8 34.5 E 11 166 13.l 307 59.l 19.2 30 37.9 05.8 330 59.4 18.5 335 05.8 22.6 s 12 181 15.6 322 58.7 S16 20.2 45 38.8 Nl8 05.4 346 01.4 S 5 18. 7 D 350 08.0 S 2 22.7 Alphecca 126 31.7 N26 46.9 

A 13 196 18.l 337 58.4 21.3 60 39.7 04.9 l 03.3 18.9 5 10.2 22.8 Alpheratz 358 08.3 N28 59.4 
y 14 211 20.5 352 58.0 22.3 75 40.6 04.5 16 05.3 19.l 20 12.4 22.9 Altair 62 31.7 N 8 49.3 

15 226 23.0 7 57.7 .. 23.4 90 41.5 .. 04.l 31 07.3 .. 19.3 35 14.6 .. 23.1 Ankoo 353 39.1 S42 24.3 
16 241 25.5 22 57.3 24.5 105 42.4 03.7 46 09.3 19.5 50 16.8 23.2 Antares 112 56.2 S26 23.5 
17 256 27.9 37 57.0 25.5 120 43.3 03.3 61 11.2 19.7 65 18.9 23.3 
18 271 30.4 52 56.6 S16 26.6 135 44.2 Nl8 02.9 76 13.2 S 5 19.9 80 21.1 S 2 23.4 Arcturus 146 18.l Nl9 16.9 
19 2fl(, 32.9 67 56.3 27.6 150 45.1 02.5 91 15.2 20.l 95 23.3 23.5 Atria 108 19.9 S68 59.9 
20 301 35.3 82 55.9 28.7 165 46.0 02.0 106 17.1 20.4 110 25.5 23.7 Avior 234 28.3 S59 26. 7 
21 316 37.fl 97 55.6 .. 29.7 180 46.9 .. 01.6 121 19.l .. 20.6 125 27.7 .. 23.8 Bellatrix 278 58.0 N 6 20.1 
22 331 40.3 112 55.2 30.8 195 47.8 01.2 136 21.l 20.8 140 29.9 23.9 Betelgeuse 271 27 .5 N 7 24.3 
23 346 42.7 127 54.9 31.8 210 48.7 00.8 151 23.l 21.0 155 32.l 24.0 

23 00 l 45.2 142 54.5 S16 32.9 225 49.6 Nl8 00.4 166 25.0 5 5 21.2 170 34.2 S 2 24.l Canopus 264 06.9 552 40.8 
01 16 47.6 157 54.2 33.9 240 50.5 18 00.0 181 27.0 21.4 185 36.4 24.3 Capello 281 10.2 N45 58.6 
02 31 50.1 172 53.8 35.0 255 51.4 17 59.5 196 29.0 21.6 200 38.6 24.4 Deneb 49 47.7 N45 13.1 
03 46 52.6 187 53.5 .. 36.0 270 52.3 .. 59.1 211 31.0 .. 21.8 215 40.8 .. 24.5 Denebola 182 58.7 Nl4 40.7 
04 61 55.0 202 53.1 37.1 285 53.2 58.7 226 32.9 22.0 230 43.0 24.6 Diphdo 349 19.8 S18 05.2 
05 76 57.5 217 52.8 38.l 300 54.l 58.3 241 34.9 22.2 245 45.2 24.7 

06 92 00.0 232 52.4 S16 39.2 315 55.l Nl7 57.9 256 36.9 S 5 22.4 260 47.3 S 2 24.9 Dubhe 194 21.9 N61 51.1 

w 07 107 02.4 247 52.1 40.2 330 56.0 57.5 271 38.9 22.6 275 49.5 25.0 Elnath 278 43.2 N28 35.5 
08 122 04.9 262 51.7 41.3 345 56.9 57.0 286 40.8 22.8 290 51.7 25.l Eltanin 90 57.4 t,151 29.8 

E 09 137 07.4 277 51.3 .. 42.3 0 57.8 .. 56.6 301 42.8 . . 23.0 305 53.9 .. 25.2 Enif 34 10.6 N 9 47.6 
D 10 152 09.8 292 51.0 43.3 15 58.7 56.2 316 44.8 23.2 320 56.l 25.3 Fomalhaut 15 50.3 529 43.2 
N 11 167 12.3 307 50.6 44.4 30 59.6 55.8 331 46.7 23.4 335 58.3 25.4 
E 

12 322 50.3 516 45.4 s 182 14.7 46 00.5 Nl7 55.4 346 48.7 S 5 23.6 351 00.5 5 2 25.6 Gacrux 172 28.6 557 00.5 

D 13 197 17.2 337 49.9 46.5 61 01.4 55.0 l 50.7 23.8 6 02.6 25.7 Gienah 176 17.6 S17 26.2 

A 14 212 19.7 352 49.6 47.5 76 02.3 54.5 16 52.7 24.1 21 04.8 25.8 Hodor 149 22.9 560 17.l 

y 15 227 22.1 7 49.2 .. 48.6 91 03.2 .. 54.1 31 54.6 .. 24.3 36 07.0 . . 25.9 Hamal 328 27.9 N23 22.5 
16 242 24.6 22 48.9 49.6 106 04.1 53.7 46 56.6 24.5 51 09.2 26.0 Kaus Aust. 84 15.9 534 23.7 
17 257 27.l 37 48.5 50.6 121 05.0 53.3 61 58.6 24.7 66 11.4 26.2 

18 272 29.5 52 48.1 S16 51.7 136 05.9 Nl7 52.9 77 00.6 S 5 24.9 81 13.6 5 2 26.3 Kochab 137 19.8 N74 14.2 
19 287 32.0 67 47.8 52.7 151 06.8 52.4 92 02.5 25.1 96 15.8 26.4 Markab 14 02.2 Nl5 06.5 
20 302 34.5 82 47.4 53.7 166 07.7 52.0 107 04.5 25.3 111 17.9 26.5 Menkar 314 40.2 N 4 01.l 
21 317 36.9 97 47.l .. 54.8 181 08.6 .. 51.6 122 06.5 .. 25.5 126 20.l . . 26.6 Menkent 148 36.5 536 16.7 
22 332 39.4 112 46.7 55.8 196 09.5 51.2 137 08.4 25.7 141 22.3 26.8 Miaplacidus 221 45.5 569 38.2 
23 347 41.9 127 46.4 56.9 211 10.5 50.8 152 10.4 25.9 156 24.5 26.9 

2400 2 44.3 142 46.0 S16 57.9 226 11.4 Nl7 50.3 167 12.4 5 5 26.l 171 26.7 5 2 27.0 Mirfak 309 14.8 N49 47.6 
01 17 46.8 157 45.6 16 58.9 241 12.3 49.9 182 14.4 26.3 186 28.9 27.l Nunki 76 28.2 526 19.2 
02 32 49.2 172 45.3 17 00.0 256 13.2 49.5 197 16.3 26.5 201 31.0 27.2 Peacock 53 56.9 556 47.8 
03 47 51.7 187 44.9 .. 01.0 271 14.l .. 49.l 212 18.3 . . 26.7 216 33.2 .. 27.4 Pollux 243 57.5 N28 04.3 
04 62 54.2 202 44.6 02.0 286 15.0 48.7 227 20.3 26.9 231 35.4 27.5 Procyon 245 25.2 N 5 16.5 
05 77 56.6 217 44.2 03.l 301 15.9 48.2 242 22.2 27.l 246 37.6 27.6 

06 92 59.l 232 43.8 517 04.l 316 16.8 Nl7 47.8 257 24.2 S 5 27 .3 261 39.8 S 2 27.7 Rasalhague 96 29.0 Nl2 34.6 
07 108 01.6 247 43.5 05.1 331 17.7 47.4 272 26.2 27.5 276 42.0 27.8 Regulus 208 09.5 Nl2 03.6 

T 08 123 04.0 262 43.l 06.l 346 18.6 47.0 287 28.2 27.8 291 44.2 28.0 Rigel 281 35.3 5 8 13.2 
H 09 138 06.5 277 42.7 .. 07.2 l 19.5 .. 46.6 302 30.1 .. 28.0 306 46.3 . . 28.l Rigil Kent. 140 25.4 560 45.6 
u 10 153 09.0 292 42.4 08.2 16 20.5 46.1 317 32.1 28.2 321 48.5 28.2 Sabik 102 40.4 515 42.1 
R 11 168 11.4 307 42.0 09.2 31 21.4 45.7 332 34.l 28.4 336 50.7 28.3 

s 12 183 13.9 322 41.7 S17 10.3 46 22.3 Nl7 45.3 347 36.1 5 5 28.6 351 52.9 5 2 28.4 Schedar 350 07.7 N56 26.2 
D 13 198 16.4 337 41.3 11.3 61 23.2 44.9 2 38.0 28.8 6 55.1 28.5 Shaula 96 54.9 S37 05.5 
A 14 213 18.8 352 40.9 12.3 76 24.1 44.5 17 40.0 29.0 21 57.3 28.7 Sirius 258 55.2 516 41.3 
y 15 228 21.3 7 40.6 .. 13.3 91 25.0 .. 44.0 32 42.0 .. 29.2 36 59.4 . . 28.8 Spica 158 57.l 511 03.7 

16 243 23.7 22 40.2 14.4 106 25.9 43.6 47 43.9 29.4 52 01.6 28.9 Suhoil 223 10.6 S43 21.2 
17 258 26.2 37 39.8 15.4 121 26.8 43.2 62 45.9 29.6 67 03.9 29.0 ' 
18 273 28.7 52 39.5 S17 16.4 136 27 .7 Nl 7 42.8 77 47.9 5 5 29.8 82 06.0 S 2 29.l Vega 80 55.3 N38 46.3 
19 288 31.l 67 39.1 17.4 151 28.7 42.3 92 49.9 30.0 97 08.2 29.3 Zuben'ubi 137 32.5 515 57.8 
20 303 33.6 82 38.7 18.5 166 29.6 41.9 107 51.8 30.2 112 10.4 29.4 S.H.A. Me,r. Pan. 
21 318 36.1 97 38.4 .. 19.5 181 30.5 . . 41.5 122 53.8 .. 30.4 127 12.6 .. 29.5 . , h m 

22 333 38.5 112 38.0 20.!> : 96 31.4 41.l 137 55.8 30.6 142 14.7 29.6 Venus 141 09.3 14 29 
23 348 41.0 127 37.6 21.5 211 32.3 40.6 152 57.7 30.8 157 16.9 29.7 Mars 224 04.5 8 56 

• m Jupiter 164 39.9 12 53 
Me, l\us 2.3 49.l V ··0.4 d l.0 V 0.9 d 0.4 V 2.0 d 0.2 V 2.2 d 0.l Saturn 168 49.1 12 36 
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MOON 
Twilight Moonrise 

SUN lot. Sunrise 
Neut. Civil 22 23 24 25 

G.M.T. 
G.H.A. Dec. G.H.A. ,, Dec. d H.P. " h m h m h m h m h m h m h m 

d h . 0 . , 
" 

, , , N 72 03 03 04 34 05 42 CJ CJ 23 44 25 55 

2200 181 47 .o N o 26.4 255 40.l 6.5 N21 18.l 0.7 58.5 N 70 03 23 04 42 05 43 CJ 22 15 24 22 00 22 
01 196 47.2 25.4 270 05.6 li.5 21 17.4 0.9 58.4 68 03 38 04 48 05 44 21 16 23 01 24 48 00 48 
02 211 47.4 24.4 284 31.l 6.6 21 16.5 0.9 58.4 66 03 50 04 53 05 45 22 01 23 31 25 07 01 07 
03 226 47.6 .. 23.4 298 56.7 6.6 21 15.6 l.l 58.4 64 03 59 04 58 05 45 22 30 23 54 25 23 01 23 
04 241 47.9 22.5 313 22.3 6,1, 21 14.5 1.3 58.4 62 04 07 05 01 05 46 22 52 24 12 00 12 01 36 
05 256 48.1 21.5 327 47.9 67 21 13.2 1.3 58.4 60 04 14 05 04 05 46 23 10 24 26 00 26 01 47 

06 271 48.3 N O 20.5 342 13.6 6.7 N21 11.9 1.5 58.3 N 58 04 20 05 07 05 46 23 25 24 39 00 39 01 57 
07 286 48.5 19.6 356 39.3 6.8 21 10.4 1.6 58.3 56 04 25 05 10 05 47 23 38 24 50 00 50 02 05 

T 
08 301 48.7 18.6 11 05.1 6.7 21 08.8 1.8 58.3 54 04 30 05 12 05 47 23 49 24 59 00 59 02 13 
09 316 49.0 .. 17.6 25 30.8 6.9 21 07.0 1.9 58.3 52 04 34 05 14 05 47 23 59 25 08 01 08 02 19 u 10 331 49.2 16.6 39 56.7 6.8 21 05.l 2.0 58.3 50 04 37 05 15 05 47 24 08 00 08 01 15 02 25 

E 11 346 49.4 15.7 54 22.5 6.9 21 03.1 2.1 58.2 45 04 44 05 19 05 48 24 26 00 26 01 32 02 38 s 
12 l 49.6 N O 14.7 1.0 N21 01.0 N 40 D 68 48.4 2.3 58.2 04 50 05 21 05 48 24 42 00 42 01 45 02 49 

A 13 16 49.8 13.7 83 14.4 6.9 20 58.7 2.4 58.2 35 04 54 05 23 05 48 24 54 00 54 01 56 02 58 
y 14 31 50.0 12.7 97 40.3 7.1 20 56.3 2.5 58.2 30 04 57 OS 25 05 49 00 06 01 05 02 06 03 06 

15 46 50.3 .. 11.8 112 06.4 7.0 20 53.8 2.7 58.2 20 05 01 OS 27 05 49 00 26 01 25 02 23 03 19 
16 61 50.5 10.8 126 32.4 7.2 20 51.1 2.8 58.l N 10 05 04 05 28 05 49 00 44 01 41 02 37 03 31 
17 76 50.7 09.8 140 58.6 7.1 20 48.3 2.<I 58.l 0 05 04 05 28 05 49 01 00 01 57 02 51 03 42 
18 91 50.9 N O 08.8 155 24.7 1.2 N20 45.4 3.0 58.l S 10 05 04 OS 28 05 49 01 17 02 12 03 05 03 53 
19 106 51.1 07.9 169 50.9 7.3 20 42.4 3.2 58.l 20 05 01 05 27 05 49 01 34 02 29 03 19 04 05 
20 121 51.4 06.9 184 17.2 7.3 20 39.2 3.3 58.l 30 04 57 05 25 05 48 01 54 02 48 03 36 04 19 
21 136 51.6 .. 05.9 198 43.5 7.4 20 35.9 3.4 58.0 35 04 54 05 23 05 48 02 06 02 59 03 46 04 27 
22 151 51.8 05.0 213 09.9 7.4 20 32.5 3.5 58.0 40 04 49 05 21 05 48 02 20 03 12 03 57 04 35 
23 166 52.0 04.0 227 36.3 7.4 20 29.0 3.6 58.0 45 04 44 05 18 05 48 02 36 03 27 04 10 04 46 

23: 
181 52.2 N O 03.0 242 02.7 7.5 N20 25.4 3.8 58.0 S 50 04 37 05 15 05 47 02 56 03 45 04 25 04 58 
196 52.5 02.0 256 29.2 7.6 20 21.6 3.9 57.9 52 04 33 05 13 05 47 03 05 03 54 04 33 05 04 

02 211 52.7 01.1 270 55.8 7.6 20 17.7 4.0 57.9 54 04 29 05 11 05 47 03 16 04 03 04 41 05 10 
03 226 52.9 N O 00.l 285 22.4 7.7 20 13.7 4.1 57.9 56 04 25 05 09 05 46 03 27 04 14 04 50 05 17 
04 241 53.l S O 00.9 299 49.l 7.7 20 09.6 4.3 57.9 58 04 20 05 07 05 46 03 41 04 27 05 00 05 25 
05 256 53.3 01.9 314 15.8 7.8 20 05.3 4.3 57.9 S 60 04 14 05 04 05 45 03 57 04 41 05 12 05 34 
06 271 53.5 S O 02.8 328 42.6 7.9 N20 01.0 4.5 57.8 Twilight Moonset 

W 07 286 53.8 03.8 343 09.5 7.9 19 56.5 4.6 57.8 lot. Sunset 
E 08 301 54.0 04.8 357 36.4 7.9 19 51.9 4.7 57.8 Civil Neut. 22 23 24 25 

09 316 54.2 .. 05.8 12 03.3 8.0 19 47.2 4.9 57.8 
D 10 331 54.4 06.7 26 30.3 8.1 19 42.3 4.9 57.8 0 h m h m h m h m h m h m h m 
N 11 346 54.6 07.7 40 57.4 8.2 19 37.4 5.0 57.7 N 72 18 00 19 08 20 37 CJ CJ 19 30 19 02 
E 

12 s 1 54.8 S O 08.7 55 24.6 8.2 Nl9 32.4 5.2 57.7 N 70 17 59 19 00 20 18 CJ 19 09 18 51 18 41 

D 13 16 55.l 09.7 69 51.8 8.2 19 27.2 5.3 57.7 68 17 59 18 54 20 04 18 13 18 22 18 24 18 24 

A 14 31 55.3 10.6 84 19.0 8.3 19 21.9 5.3 57.7 66 17 58 18 49 19 52 17 28 17 52 18 04 18 10 

y 15 46 55.5 .. 11.6 98 46.3 8.4 19 16.6 5.5 57.7 64 17 58 18 45 19 43 16 59 17 29 17 47 17 59 
16 61 55.7 12.6 113 13.7 8.5 19 11.1 5.6 57.6 62 17 58 18 42 19 35 16 36 17 10 17 33 17 49 
17 76 55.9 13.5 127 41.2 8.5 19 05.5 5.7 57.6 60 17 57 18 39 19 29 16 18 16 55 17 21 17 41 
18 91 56.2 S O 14.5 142 08.7 8.5 Nl8 59.8 5.8 57.6 N 58 17 57 18 36 19 23 16 03 16 42 17 11 17 33 
19 106 56.4 15.5 156 36.2 8.7 18 54.0 5.9 57.6 56 17 57 18 34 19 18 15 50 16 31 17 02 17 27 
20 121 56.6 16.5 171 03.9 8.7 18 48.l 6.l 57.6 54 17 57 18 32 19 14 15 38 16 21 16 54 17 21 
21 136 56.8 .. 17.4 185 31.6 8.7 18 42.0 6.1 57.5 52 17 56 18 30 19 10 15 28 16 12 16 47 17 16 
22 151 57.0 18.4 199 59.3 8.8 18 35.9 6.2 57.5 50 17 56 18 28 19 06 15 19 16 04 16 41 17 11 
23 166 57.2 19.4 214 27.1 8.9 18 29.7 6.3 57.S 45 17 56 18 25 19 00 15 00 15 47 16 27 17 00 

24~ 181 57 .5 S O 20.4 228 55.0 9.0 Nl8 23.4 6.4 57.S N 40 17 56 18 23 18 54 14 45 15 33 16 15 16 52 
196 57.7 21.3 243 23.0 9.0 18 17.0 6.6 57.4 35 17 56 18 21 18 50 14 32 15 22 16 05 16 44 

02 211 57.9 22.3 257 51.0 9.1 18 10.4 6.6 57.4 30 17 56 18 19 18 47 14 20 15 11 15 57 16 37 
03 226 58.1 .. 23.3 272 19.1 9.1 18 03.8 6.7 57.4 20 17 55 18 17 18 43 14 01 14 53 15 42 16 26 
04 241 58.3 24.3 286 47.2 9.3 17 57.1 6.8 57.4 N 10 17 55 18 16 18 41 13 44 14 38 15 28 16 16 
05 256 58.5 25.2 301 15.5 9.3 17 50.3 6.9 57.4 0 17 56 18 16 18 40 13 27 14 23 15 16 16 06 
06 271 58.8 S O 26.2 315 43.8 9.3 Nl7 43.4 7.0 57.3 S 10 17 56 18 17 18 41 13 11 14 08 15 03 15 56 
07 286 59.0 27.2 330 12.l 9.4 17 36.4 7.1 57.3 20 17 56 18 18 18 44 12 54 13 52 14 50 15 46 

T 08 301 59.2 28.2 344 40.5 9.5 17 29.3 7.2 57.3 30 17 57 18 21 18 48 12 34 13 34 14 35 15 34 
H 09 316 59.4 .. 29.l 359 09.0 9.6 17 22.l 7.3 57.3 35 17 57 18 22 18 52 12 22 13 24 14 26 15 27 
u 10 331 59.6 30.l 13 37.6 9.6 17 14.8 7.3 57.3 40 17 57 18 24 18 56 12 09 13 11 14 15 15 19 
R 11 346 59.8 31.l 28 06.2 9.7 17 07.5 7.5 57.2 45 17 58 18 27 19 02 11 53 12 57 14 03 15 10 
s 12 2 00.l S O 32.l 42 34.9 9.7 Nl7 00.0 7.5 57.2 S 50 17 59 18 31 19 09 11 34 12 39 13 48 14 59 
D 13 17 00.3 33.0 57 03.6 9.8 16 52.5 7.7 57.2 52 17 59 18 33 19 13 11 24 12 31 13 41 14 54 
A 14 32 00.5 34.0 71 32.4 9.9 16 44.8 7.7 57.2 54 17 59 18 35 19 17 11 14 12 21 13 34 14 48 
y 15 47 00.7 .. 35.0 86 01.3 10.0 16 37.l 7.8 57.2 56 18 00 18 37 19 21 11 02 12 11 13 25 14 41 

16 62 00.9 36.0 100 30.3 10.0 16 29.3 7.9 57.1 58 18 00 18 39 19 26 10 48 11 59 13 15 14 34 
17 77 01.1 36.9 114 59.3 10.l 16 21.4 7.9 57.l S 60 18 01 18 42 19 33 10 32 11 44 13 04 14 26 
18 92 01.3 S O 37.9 129 28.4 10.l Nl6 13.5 8.1 57.l SUN MOON 19 107 01.6 38.9 143 57.5 10.3 16 05.4 8.1 57.1 
20 122 01.8 39.8 158 26.8 10.3 15 57.3 8.2 57.0 Doy 

Eqn. of Time Mer. Mer. Poss. 
Ag• Phase 

21 137 02.0 .. 40.8 172 56.l 10.3 15 49.l 8.3 57.0 oo· 12· Poss. Upper lower 
22 152 02.2 41.8 187 25.4 10.4 15 40.8 8.4 57.0 "' ' m . h m h m h m d 

23 167 02.4 42.8 201 54.8 10.5 15 32.4 8.4 57.0 22 07 07 07 18 11 53 07 14 19 42 24 
23 07 28 07 39 11 52 08 10 20 37 25 Cl S.D. 16.0 d 1.0 S.D. 15.9 15.7 15.6 24 07 49 08 00 11 52 09 04 21 29 26 
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ARIE'S VENUS -3.6 MARS +1.8 JUPITER -1.2 SATURN +1.0 STARS 
G.M.1 

GH.A GH.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. ,, h . , . , . ' . . , . ' . , . , . , . , . , 

25~ 3 43.5 142 37.3 S17 22.5 226 33.2 Nl 7 40.2 167 59.7 S 5 31.0 172 19.l S 2 29.9 Acamar 315 36.4 S40 22.5 
18 45.9 157 36.9 23.6 241 34.l 39.8 183 01.7 31.3 187 21.3 30.0 Achernar 335 44.2 S57 19.7 

02 33 48.4 172 36.5 24.6 256 35.1 39.4 198 03.6 31.5 202 23.5 30.l Acrux 173 37.2 S62 59.7 
03 48 50.8 187 36.2 .. 25.6 271 36.0 .. 39.0 213 05.6 .. 31.7 217 25.7 .. 30.2 Adhara 255 31.6 S28 56.6 
04 63 53.3 202 35.8 26.6 286 36.9 38.5 228 07.6 31.9 232 27.8 30.3 Aldebaran 291 17.1 Nl6 28.4 
05 78 55.8 217 35.4 27.6 301 37.8 38.1 243 09.6 32.l 247 30.0 30.5 
06 93 58.2 232 35.0 S17 28.6 316 38.7 N17 37.7 258 11.5 S 5 32.3 262 32.2 S 2 30.6 Alioth 166 42.4 N56 03.R 
07 109 00.7 247 34.7 29.6 331 39.6 37.3 273 13.5 32.5 277 34.4 30.7 Alkaid 153 18.4 N49 24.5 
08 124 03.2 262 34.3 30.7 346 40.5 36.8 288 15.5 32.7 292 36.6 30.8 Al No'ir 28 13.7 S47 03.l 

F 09 139 05.6 277 33.9 .. 31.7 l 41.5 .. 36.4 303 17.4 .. 32.9 307 38.8 . . 30.9 Alnilam 276 10.9 S 1 12.7 
R 10 154 08.1 292 33.6 32.7 16 42.4 36.0 318 19.4 33.l 322 40.9 31.1 Alphard 218 20.l S 8 34.5 
I 11 169 10.6 307 33.2 33.7 31 43.3 35.6 333 21.4 33.3 337 43.1 31.2 
D 12 184 13.0 322 32.8 S17 34.7 46 44.2 N17 35.l 348 23.4 S 5 33.5 352 45.3 S 2 31.3 Alphecca 126 31.7 N26 46.9 
A 13 199 15.5 337 32.4 35.7 61 45.l 34.7 3 25.3 33.7 7 47.5 31.4 Alpheratz 358 08.2 N28 59.4 
y 14 214 18.0 352 32.1 36.7 76 46.0 34.3 18 27.3 33.9 22 49.7 31.5 Altair 62 .31.7 N 8 49.3 

15 229 20.4 7 31.7 .. 37.7 91 47.0 .. 33.8 33 29.3 .. 34.l 37 51.9 .. 31.6 Ankaa 353 39.l S42 24.3 
16 244 22.9 22 31.3 38.7 106 47.9 33.4 48 31.2 34.3 52 54.0 31.8 Antares 112 56.2 S26 23.5 
17 259 25.3 37 30.9 39.8 121 48.8 33.0 63 33.2 34.5 67 56.2 31.9 
18 274 27.8 52 30.6 S17 40.8 136 49.7 Nl7 32.6 78 35.2 5 5 34.8 82 58.4 5 2 32.0 Arcturus 146 18.l Nl9 16.9 
19 289 30.3 67 30.2 41.8 151 50.6 32.l 93 37.l 35.0 98 00.6 32.l Atria 108 20.0 568 59.9 
20 304 32.7 82 29.8 42.8 166 51.5 31.7 108 39.l 35.2 113 02.8 32.2 Avior 234 28.3 S59 26. 7 
21 319 35.2 97 29.4 .. 43.8 181 52.5 .. 31.3 123 41.1 .. 35.4 128 05.0 .. 32.4 Bellatrix 278 57.9 N 6 20.1 
22 334 37.7 112 29.l 44.8 196 53.4 30.9 138 43.l 35.6 143 07.2 32.5 Betelgeuse 271 27.5 N 7 24.3 
23 349 40.l 127 28.7 45.8 211 54.3 30.4 153 45.0 35.8 158 09.3 32.6 

26: 4 42.6 142 28.3 Sl 7 46.8 226 55.2 Nl7 30.0 168 47.0 5 5 36.0 173 11.5 5 2 32.7 Canopus 264 06.9 552 40.8 
19 45.l 157 27.9 47.8 241 56.1 29.6 183 49.0 36.2 188 13.7 32.8 Capello 281 10.2 N45 58.6 

02 34 47.S 172 27.6 48.8 256 57.1 29.2 198 50.9 36.4 203 15.9 33.0 Deneb 49 47.7 N45 13.1 
03 49 50.0 187 27.2 .. 49.8 271 58.0 .. 28.7 213 52.9 .. 36.6 218 18.1 . . 33.1 Denebola 182 58.7 Nl4 40.7 
04 64 52.5 202 26.8 50.8 286 58.9 28.3 228 54.9 36.8 233 20.3 33.2 Diphda 349 19.8 518 05.2 
05 79 54.9 217 26.4 51.8 301 59.8 27.9 243 56.8 37.0 248 22.4 33.3 
06 94 57.4 232 26.0 517 52.8 317 00.7 Nl7 27.4 258 58.8 5 5 37.2 263 24.6 S 2 33.4 Dubhe 194 21.9 N61 51.0 
07 109 59.8 247 25.7 53.8 332 01.7 27.0 274 00.8 37.4 278 26.8 33.6 Elnath 278 43.2 N28 35.5 

s 08 125 02.3 262 25.3 54.8 347 02.6 26.6 289 02.8 37.6 293 29.0 33.7 Eltanin 90 57.5 N51 29.8 
A 09 140 04.8 277 24.9 .. 55.8 2 03.5 .. 26.2 304 04.7 .. 37.8 308 31.2 .. 33.8 Enif 34 10.7 N 9 47.6 
T 10 155 07.2 292 24.5 56.8 17 04.4 25.7 319 06.7 38.0 323 33.4 33.9 Fomalhaut 15 50.3 529 43.2 
u 11 170 09.7 307 24.l 57.8 32 05.3 25.3 334 08.7 38.3 338 35.5 34.0 
R 12 185 12.2 322 23.8 S17 58.8 47 06.3 Nl7 24.9 349 10.6 5 5 38.5 353 37.7 5 2 34.2 Gacru,c 172 28.6 S57 00.5 
D 13 200 14.6 337 23.4 17 59.8 62 07.2 24.4 4 12.6 38.7 8 39.9 34.3 Gienah 176 17.6 S17 26.2 
A 14 215 17.l 352 23.0 18 00.8 77 08.l 24.0 19 14.6 . 38.9 23 42.l 34.4 Hodor 149 23.0 S60 17.l 
y 15 230 19.6 7 22.6 .. 01.8 92 09.0 .. 23.6 34 16.5 .. 39.l 38 44.3 .. 34.5 Hamal 328 27.8 N23 22.5 

16 245 22.0 22 22.2 02.7 107 10.0 23.l 49 18.5 39.3 53 46.5 34.6 Kou& Aust. 84 15.9 534 23.7 
17 260 24.5 37 21.9 03.7 122 10.9 22.7 64 20.5 39.5 68 48.6 34.7 
18 275 27.0 52 21.5 S18 04.7 137 11.8 Nl7 22.3 79 22.4 S 5 39.7 83 50.8 S 2 34.9 Kochab 137 19.9 N74 14.2 
19 290 29.4 67 21.l 05.7 152 12.7 21.9 94 24.4 39.9 98 53.0 35.0 Markab 14 02.2 Nl5 06.5 
20 305 31.9 82 20.7 06.7 167 13.6 21.4 109 26.4 40.l 113 55.2 35.l Menkar 314 40.2 N 4 01.l 
21 320 34.3 97 20.3 .. 07.7 182 14.6 .. 21.0 124 28.4 .. 40.3 128 57.4 .. 35.2 Menkent 148 36.6 S36 16.7 
22 335 36.8 112 19.9 08.7 197 15.5 20.6 139 30.3 40.5 143 59.6 35.3 Miaplacidus 221 45.5 S69 38.2 
23 350 39.3 127 19.5 09.7 212 16.4 20.1 154 32.3 40.7 159 01.7 35.5 

2700 5 41.7 142 19.2 S18 10.7 227 17.3 Nl7 19.7 169 34.3 S 5 40.9 174 03.9 S 2 35.6 Mirfak 309 14.8 N49 47.6 
01 20 44.2 157 18.8 11.6 242 18.3 19.3 184 36.2 41.l 189 06.1 35.7 Nunki 76 28.2 526 19.2 
02 35 46.7 172 18.4 12.6 257 19.2 18.8 199 38.2 41.3 204 08.3 35.8 Peacock 53 57.0 S56 47.8 
03 50 49.l 187 18.0 .. 13.6 272 20.1 .. 18.4 214 40.2 .. 41.6 219 10.5 .. 35.9 Pollux 243 57.4 N28 04.2 
04 65 51.6 202 17.6 14.6 287 21.0 18.0 229 42.1 41.8 234 12.7 36.l Procyon 245 25.2 N 5 16.5 
05 80 54.l 217 17.2 15.6 302 22.0 17.5 244 44.l 42.0 249 14.8 36.2 

06 95 56.5 232 16.8 S18 16.6 317 22.9 Nl7 17.1 259 46.). S 5 42.2 264 17.0 S 2 36.3 Ro10lhogue 96 29.0 Nl2 34.6 
07 110 59.0 247 16.5 17.5 332 23.8 16.7 274 48.0 42.4 279 19.2 36.4 Regulus 208 09.5 Nl2 03.6 
08 126 01.4 262 16.1 18.5 347 24.7 16.3 289 50.0 42.6 294 21.4 36.5 Rigel 281 35.3 S 8 13.2 

s 09 141 03.9 277 15.7 .. 19.5 2 25.7 .. 15.8 304 52.0 .. 42.8 309 23.6 .. 36.7 Rigil Kent. 140 25.4 560 45.5 
u 10 156 06.4 292 15.3 20.5 17 26.6 15.4 319 53.9 43.0 324 25.8 36.8 Sabik 102 40.4 S15 42.l 
N 11 171 08.8 307 14.9 21.5 32 27.5 15.0 334 55.9 43.2 339 27.9 36.9 
D 12 186 11.3 322 14.5 S18 22.4 47 28.4 N17 14.5 349 57.9 S 5 43.4 354 30.l S 2 37.0 Schedar 350 07.7 N56 26.2 
A 13 201 13.8 337 14.l 23.4 62 29.4 14.1 4 59.8 43.6 9 32.3 37.l Shaula 96 54.9 S37 05.5 
y 14 216 16.2 352 13.7 24.4 77 30.3 13.7 20 01.8 43.8 24 34.5 37.3 Sirius 258 55.1 516 41.3 

15 231 18.7 7 13.3 .. 25.4 92 31.2 .. 13.2 35 03.8 .. 44.0 39 36.7 . . 37.4 Spica 158 57.1 S11 03.7 
16 246 21.2 22 12.9 26.3 107 32.2 12.8 50 05.8 44.2 54 38.8 37.5 Suhoil 223 10.6 543 21.2 
17 261 23.6 37 12.5 27.3 122 33.1 12.4 65 07.7 44.4 69 41.0 37.6 

18 276 26.l 52 12.2 S18 28.3 137 34.0 Nl7 11.9 80 09.7 S 5 44.6 84 43.2 S 2 37.7 Vega 80 55.3 N38 46.3 
19 291 28.6 67 11.8 29.3 152 34.9 11.5 95 11.7 44.8 99 45.4 37.9 Zuben'ubi 137 32.5 S15 57.8 
20 306 31.0 82 11.4 30.2 167 35.9 11.l 110 13.6 45.1 114 47.6 38.0 S.H.A. Mer. Pou. 
21 321 33.5 97 11.0 .. 31.2 182 36.8 . . 10.6 125 15.6 .. 45.3 129 49.8 .. 38.1 . ' h m 

22 336 35.9 112 10.6 32.? 197 37.7 10.2 140 17.6 45.5 144 51.9 38.2 Venua 137 45.7 14 30 
23 351 38.4 127 10.2 33.1 I 212 38.7 09.7 155 19.5 45.7 159 54.1 38.3 Mor1 222 12.6 8 52 

h m Jupiter 164 04.4 12 43 
Mer. Poss. 23 3 7 .3 V -0.4 d 1.0 V O.'I d 0.4 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 168 28.9 12 25 
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Twilight Moonrise 
SUN MOON lat. 

Civil 
Sunrise 

25 26 27 28 Naut. 
G.M.T. 

d h h h h m h m h m h m G.H.A. Dec. G.H.A. 1) Dec. H.P. . m m m 

d h . , . , . , , . , , , N 72 03 21 04 48 05 56 25 55 01 55 03 50 05 38 

2s: 182 02.6 S O 43.7 216 24.3 10.6 Nl5 24.0 8.5 57.0 N 70 03 38 04 54 05 55 00 22 02 15 04 00 05 41 
197 02.9 44.7 230 53.9 10.6 15 15.5 8.6 56.9 68 03 50 04 59 05 55 00 48 02 30 04 08 05 43 

02 212 03.l 45.7 245 23.5 10. 7 15 06.9 8.7 56.9 66 04 01 05 03 05 54 01 07 02 42 04 15 05 45 
03 227 03.3 .. 46.7 259 53.2 10.8 14 58.2 8.7 56.9 64 04 09 05 06 05 54 01 23 02 53 04 21 05 46 
04 242 03.5 47.6 274 23.0 10.8 14 49.5 8.8 56.9 62 04 16 05 09 05 53 01 36 03 02 04 25 05 47 
05 257 03.7 48.6 288 52.8 10.9 14 40.7 8.9 56.9 60 04 22 05 12 05 53 01 47 03 09 04 30 05 49 

06 272 03.9 S O 49.6 303 22.7 10.9 Nl4 31.8 9.0 56.8 N 58 04 27 05 14 05 53 01 57 03 16 04 33 05 50 
07 287 04.l 50.6 317 52.6 11.0 14 22.8 9.0 56.8 56 04 32 05 16 05 53 02 05 03 21 04 37 05 50 
08 302 04.4 51.5 332 22.6 11.l 14 13.8 9.1 56.8 54 04 36 05 17 05 52 02 13 03 27 04 40 05 51 

F 09 317 04.6 .. 52.5 346 52.7 11.2 14 04.7 9.1 56.8 52 04 39 05 19 05 52 02 19 03 31 04 42 05 52 
R 10 332 04.8 53.5 l 22.9 11.2 13 55.6 9.2 56.8 50 04 42 05 20 05 52 02 25 03 36 04 45 05 53 
I 11 347 05.0 54.5 15 53.l 11.3 13 46.4 9.3 56.7 45 04 48 05 22 05 52 02 38 03 45 04 50 05 54 

D 12 2 05.2 S O 55.4 30 23.4 11.3 Nl3 37.1 9.4 56.7 N 40 04 53 05 24 05 51 02 49 03 52 04 55 05 55 
A 13 17 05.4 56.4 44 53.7 11.4 13 27.7 9.4 56.7 35 04 56 05 25 05 51 02 58 03 59 04 58 05 56 
y 14 32 05.6 57.4 59 24.1 11.5 13 18.3 9.4 56.7 30 04 59 05 26 05 50 03 06 04 05 05 02 05 57 

15 47 05.9 .. 58.4 73 54.6 11.5 13 08.9 9.6 56.7 20 05 02 05 28 05 50 03 19 04 14 05 07 05 59 
16 62 06.l 0 59.3 88 25.1 11.6 12 59.3 9.5 56.6 N 10 05 04 05 28 05 49 03 31 04 23 05 13 06 00 
17 77 06.3 l 00.3 102 55. 7 11.6 12 49.8 9.7 56.6 0 05 03 05 27 05 48 03 42 04 31 05 17 06 02 

18 92 06.5 S l 01.3 117 26.3 11.7 Nl2 40.l 9.7 56.6 S 10 05 02 05 26 05 47 03 53 04 39 05 22 06 03 
19 107 06.7 02.3 131 57.0 11.8 12 30.4 9.7 56.6 20 04 58 05 24 05 46 04 05 04 48 05 27 06 05 
20 122 06.9 03.2 146 27.8 11.9 12 20.7 9.8 56.5 30 04 53 05 21 05 45 04 19 04 57 05 33 06 06 
21 137 07.l .. 04.2 160 58.7 11.9 12 10.9 9.9 56.5 35 04 49 05 19 05 44 04 27 05 03 05 36 06 07 
22 152 07.4 05.2 175 29.6 11.9 12 01.0 9.9 56.5 40 04 44 05 16 05 43 04 35 05 09 05 40 06 08 
23 167 07.6 06.2 190 00.5 12.0 11 51.l 10.0 56.5 45 04 38 05 13 05 42 04 46 05 17 05 44 06 10 

26: 182 07.8 S l 07.l 204 31.5 12.1 Nll 41.1 10.0 56.5 S 50 04 30 05 08 05 40 04 58 05 25 05 49 06 11 
197 08.0 08.l 219 02.6 12.l 11 31.1 10.1 56.4 52 04 26 05 06 05 40 05 04 05 30 05 52 06 12 

02 212 08.2 09.1 233 33.7 12.2 11 21.0 10.1 56.4 54 04 22 05 04 05 39 05 10 05 34 05 54 06 13 
03 227 08.4 .. 10.1 248 04.9 12.3 11 10.9 10.2 56.4 56 04 16 05 01 05 38 05 17 05 39 05 57 06 13 
04 242 08.6 11.0 262 36.2 12.3 11 00. 7 10.2 56.4 58 04 11 04 58 05 37 05 25 05 44 06 00 06 14 
05 257 08.8 12.0 277 07 .5 12.3 10 50.5 10.2 56.4 S 60 04 04 04 55 05 36 05 34 05 51 06 04 06 15 

06 272 09.l S l 13.0 291 38.8 12.5 NlO 40.3 10.3 56.3 Twilight Maanset 
07 287 09.3 14.0 306 10.3 12.4 10 30.0 10.4 56.3 lat. Sunset 

s 08 302 09.5 14.9 320 41.7 12.6 10 19.6 10.4 56.3 Civil Naut. 25 26 27 28 

A 09 317 09.7 .. 15.9 335 13.3 12.6 10 09.2 10.4 56.3 
T 10 332 09.9 16.9 349 44.9 12.6 9 58.8 10.5 56.3 . h m h m h m h m h "' h m h m 

u 11 347 10.l 17.8 4 16.5 12.7 9 48.3 10.5 56.2 N 72 17 45 18 52 20 17 19 02 18 44 18 30 18 16 
R 12 2 10.3 S 1 18,8 18 48.2 12.1 N 9 37.8 10.5 56.2 N 70 17 46 18 46 20 02 18 41 18 32 18 25 18 17 
D 13 17 10.5 19.8 33 19.9 12.8 9 27 .3 10.6 56.2 68 17 46 18 42 19 49 18 24 18 22 18 20 18 18 
A 14 32 10.8 20.8 47 51.7 12.9 9 16.7 10.6 56.2 66 17 47 18 38 19 39 18 10 18 14 18 16 18 18 
y 15 47 11.0 .. 21.7 62 23.6 12.9 9 06.l 10.7 56.2 64 17 47 18 34 19 31 17 59 18 07 18 13 18 19 

16 62 11.2 22.7 76 55.5 12.9 8 55.4 10.7 56.1 62 17 48 18 32 19 25 17 49 18 01 18 10 18 19 
17 77 11.4 23.7 91 27.4 13.0 8 44.7 10.7 56.1 60 17 48 18 29 19 19 17 41 17 56 18 08 18 19 

18 92 11.6 S 1 24.7 105 59.4 13.1 N 8 34.0 10.7 56.l N 58 17 49 18 28 19 14 17 33 17 51 18 06 18 20 
19 107 11.8 25.6 120 31.5 13.l 8 23.3 10.8 56.1 56 17 49 18 26 19 09 17 27 17 47 18 04 18 20 
20 122 12.0 26.6 135 03.6 13.1 8 12.5 10.9 56.1 54 17 49 18 24 19 06 17 21 17 43 18 02 18 20 
21 137 12.2 .. 27.6 149 35.7 13.2 8 01.6 10.8 56.0 52 17 49 18 23 19 02 17 16 17 39 18 01 18 20 
22 152 12.5 28.6 164 07. 9 13.3 7 50.8 10.9 56.0 50 17 50 18 22 19 00 17 11 17 36 17 59 18 20 
23 167 12.7 29.5 178 40.2 13.2 7 39.9 10.9 56.0 45 17 50 18 20 18 54 17 00 17 29 17 56 18 21 

21: 182 12.9 S 1 30.5 193 12.4 13.4 N 7 29.0 10.9 56.0 N 40 17 51 18 18 18 49 16 52 17 24 17 53 18 21 
197 13.l 31.5 207 44.8 13.4 7 18.l 11.0 56.0 35 17 51 18 17 18 46 16 44 17 19 17 51 18 21 

02 212 13.3 32.5 222 17.2 13.4 7 07 .l 11.0 55. 9 30 17 52 18 16 18 43 16 37 17 14 17 49 18 22 
03 227 13.5 .. 33.4 236 49.6 13.5 6 56.l 11.0 55.9 20 17 53 18 15 18 40 16 26 17 07 17 45 18 22 
04 242 13.7 34.4 251 22.l 13.5 6 45.l 11.0 55. 9 N 10 17 54 18 15 18 39 16 16 17 00 17 42 18 22 
05 257 13.9 35.4 265 54.6 13.5 6 34.l 11.l 55.9 0 17 55 18 15 18 39 16 06 16 54 17 39 18 23 

06 272 14.l S l 36.4 280 27.1 13.6 N 6 23.0 11.0 55.9 S 10 17 56 18 17 18 41 15 56 16 47 17 36 18 23 
07 287 14.4 37.3 294 59.7 13.7 6 12.0 11.l 55.8 20 17 57 18 19 18 44 15 46 16 40 17 32 18 23 
08 302 14.6 38.3 309 32.4 13.6 6 00. 9 11.2 55.8 30 17 58 18 22 18 50 15 34 16 32 17 29 18 24 

s 09 317 14.8 .. 39.3 324 05.0 13.8 5 49.7 11.l 55.8 35 17 59 18 25 18 54 15 27 16 28 17 26 18 24 
u 10 332 15.0 40.3 338 37.8 13.7 5 38.6 11.2 55.8 40 18 00 18 27 18 59 15 19 16 22 17 24 18 24 
N 11 347 15.2 41.2 353 10.5 13.8 5 27 .4 11.1 55.8 45 18 02 18 31 19 06 15 10 16 16 17 21 18 24 
D 12 2 15.4 S 1 42.2 7 43.3 13.9 N 5 16.3 11.2 55.7 s so 18 03 18 36 19 14 14 59 16 09 17 18 18 25 
A 13 17 15.6 43.2 22 16.2 13.8 5 05.l 11.2 55.7 52 18 04 18 38 19 18 14 54 16 05 17 16 18 25 
Y 14 32 15.8 44.l 36 49.0 13.9 4 53.9 11.2 55.7 54 18 05 18 40 19 23 14 48 16 02 17 14 18 25 

15 47 16.0 .. 45.1 51 21.9 14.0 4 42.7 11.3 55.7 56 18 06 18 43 19 28 14 41 15 57 17 12 18 25 
16 62 16.2 46.1 65 54.9 14.0 4 31.4 11.2 55. 7 58 18 07 18 46 19 34 14 34 15 53 17 10 18 25 
17 77 16.5 47.l 80 27.9 14.0 4 20.2 11.3 55.6 S 60 18 08 18 50 19 41 14 26 15 48 17 07 18 26 
18 92 16.7 S 1 48.0 95 00.9 14.0 N 4 08.9 11.2 55.6 SUN MOON 19 107 16.9 49.0 109 33.9 14.l 3 57 .7 11.3 55.6 
20 122 17.1 50.0 124 07.0 14.l 3 46.4 11.3 55.6 Day 

Eqn. of Time Mer. Mer. Pa11. 
Phase Age 

21 137 17.3 .. 51.0 138 40.l 14.2 3 35.l 11.3 55.6 oo• 12· Pass. Upper lower 
22 152 17.5 51.9 153 13.3 14.2 3 23.8 11.3 55.5 m • m . h m h m h .. d 

23 167 17.7 52.9 167 46.5 14.2 3 12.5 11.3 55.5 25 08 10 08 20 11 52 09 54 22 19 27 
26 08 31 08 41 11 51 10 42 23 05 28 • S.D. 16.0 d l.O s.o. 15.5 15.3 15.2 27 08 51 09 01 11 51 11 28 23 50 29 



190 SEPTEMBER 28, 29, 30 (MON., TUES., WED.) 

ARIES VENUS --3.7 MARS +1.7 JUPITER -1.2 SATURN +1.0 STARS 
G.M.l. 

G.HA. c,.H.I\ Der. G.H.A. Dec. G.H.A. Dec, G.H.A. Dec. Nome S.H.A. Dec. 
d h . 0 0 0 ' . 0 0 ' 0 . 0 0 ' 2aoo 6 40.9 142 09.8 S18 34.1 227 39.6 Nl 7 09.3 170 21.5 S 5 45.9 174 56.3 S 2 38.4 Acamar 315 36.4 S40 22.5 

01 21 43.3 157 09.4 35.l 242 40.5 08.9 185 23.5 46.l 189 58.5 38.6 Achernar 335 44.2 S57 19.7 
02 36 45.8 172 09.0 36.0 257 41.5 08.4 200 25.4 46.3 205 00.7 38.7 Acrux 173 37.2 S62 59.7 
03 51 48.3 187 08.6 .. 37.0 272 42.4 .. 08.0 215 27.4 . . 46.5 220 02.9 .. 38.8 Adham 255 31.6 S28 56.6 
04 66 50.7 202 08.2 38.0 287 43.3 07.6 230 29.4 46.7 235 05.0 38.9 Aldebaron 291 17.0 Nl6 28 4 
05 81 53.2 217 07.8 38.9 302 44.2 07.l 245 31.3 46.9 250 07.2 39.0 
06 96 55.7 232 07.4 S18 39.9 317 45.2 Nl7 06.7 260 33.3 S 5 47.l 265 09.4 S 2 39.2 Alioth 166 42.4 N56 OJ I 
07 111 58.1 247 07.0 40.9 332 46.1 06.3 275 35.3 47.3 280 11.6 39.3 Alkaid l~J 18 4 N49 24.S 
08 127 00.6 262 06.6 41.8 347 47.0 05.8 290 37.2 47.5 295 13.8 39.4 Al Nc,'ir 28 lJ.7 S47 o; I 

M 09 142 03.1 277 06.2 .. 42.8 2 48.0 .. 05.4 305 39.2 .. 47.7 310 16.0 .. 39.5 Alnilon, 276 10.9 S l 12. 7 
0 10 157 05.5 292 05.8 43.8 17 48.9 05.0 320 41.2 47.9 325 18.l 39.6 Alphard 218 20.l S 8 34.5 
N 11 172 08.0 307 05.4 44.7 32 49.8 04.5 335 43.l 48.l 340 20.3 39.8 
D 12 187 10.4 322 05.0 S18 45.7 47 so.a Nl7 04.l 350 45.1 S 5 48.4 355 22.5 S 2 39. 9 Alphecca 126 31.8 N26 46.9 
A 13 202 12.9 337 04.6 46.6 62 51.7 03.7 5 47.l 48.6 10 24.7 40.0 Alpheratz 358 08.2 N28 59.4 
y 14 217 15.4 352 04.2 47.6 77 52.6 03.2 20 49.0 48.8 25 26.9 40.l Altair 62 31.7 N 8 49.3 

15 232 17.8 7 03.8 .. 48.6 92 53.6 .. 02.8 35 51.0 .. 49.0 40 29.0 .. 40.2 Ankoo 353 39.l S42 24.3 
16 247 20.3 22 03.4 49.5 107 54.5 02.3 50 53.0 49.2 55 31.2 40.4 Antares 112 56.2 S26 23.S 
17 262 22.8 37 03.0 50.5 122 55.4 01.9 65 54.9 49.4 70 33.4 40.5 
18 277 25.2 52 02.6 S18 51.4 137 56.4 Nl 7 01.5 80 56.9 S 5 49.6 85 35.6 S 2 40.6 Arcturus 146 18.l Nl 9 16.9 
19 292 27.7 67 02.2 52.4 152 57.3 01.0 95 58.9 49.8 100 37.8 40.7 Atria 108 20.0 S68 59.9 
20 307 30.2 82 01.8 53.3 167 58.2 00.6 111 00.8 50.0 115 40.0 40.8 Avior 234 28.2 S59 26. 7 
21 322 32.6 97 01.4 .. 54.3 182 59.2 17 00.2 126 02.8 .. 50.2 130 42.l . . 41.0 Bellatrix 278 57.9 N 6 20.l 
22 337 35.1 112 01.0 55.2 198 00.l 16 59.7 141 04.8 50.4 145 44.3 41.1 Betelgeuse 271 27.5 N 7 24.3 
23 352 37.5 127 00.6 56.2 213 01.0 59.3 156 06.7 50.6 160 46.5 41.2 

29 00 7 40.0 14? 00.2 S18 57 .1 228 02.0 Nl6 58.8 171 08.7 S 5 50.8 175 48.7 S 2 41.3 Canopus 264 06.9 S52 40.B 
01 22 42.5 156 59.8 58.l 243 02.9 58.4 186 10.7 51.0 190 50.9 41.4 Capello 281 10.l N45 58.6 
02 37 44.9 171 59.4 18 59.0 258 03.9 58.0 201 12.6 51.2 205 53.l 41.5 Deneb 49 47.8 N45 13.1 
03 52 47.4 186 59.0 19 00.0 273 04.8 .. 57.5 216 14.6 .. 51.4 220 55.2 . . 41.7 Denebola 182 58.7 Nl4 40.7 
04 67 49.9 201 58.6 00.9 288 05.7 57.l 231 16.6 51.7 235 57.4 41.8 Diphdo 349 19.B S18 05.2 
05 82 52.3 216 58 2 01.9 303 06.7 56.6 246 18.5 51.9 250 59.6 41.9 

06 97 54.8 231 57.8 S19 02.8 318 07 .6 Nl6 56.2 261 20.5 S 5 52.1 266 01.8 S 2 42.0 Dubhe 194 21.9 N61 51.0 
07 112 57.3 246 57.4 03.8 333 08.5 55.8 276 22.5 52.3 281 04.0 42.l Elnath 278 43.2 N28 35.5 

T 
08 127 59.7 261 57.0 04.7 348 09.5 55.3 291 24.4 52.5 296 06.1 42.3 Eltanin 90 57.5 N51 29.8 
09 143 02.2 276 56.6 .. 05.7 3 10.4 .. 54.9 306 26.4 .. 52.7 311 08.3 . . 42.4 Enif 34 10.7 N 9 47.6 

u 10 158 04.7 291 56.2 06.6 18 11.3 54.5 321 28.4 52.9 326 10.5 42.5 Fomalhaut 15 50.3 S29 ·43.2 
E 11 173 07.l 306 55.8 07.6 33 12.3 54.0 336 30.3 53.l 341 12.7 42.6 
s 

12 321 55.4 S19 48 13.2 Nl6 53.6 351 32.3 S 5 53.3 356 14.9 S 172 28.6 S57 00.5 
D 188 09.6 08.5 2 42.7 Gacrux 

A 13 203 12.0 336 55.0 09.4 63 14.2 53.l 6 34.3 53.5 11 17.1 42.9 Gienah 176 17.6 S17 26.2 

y 14 218 14.5 351 54.5 10.4 78 15.1 52.7 21 36.2 53.7 26 19.2 43.0 Hodor 149 23.0 S60 17.l 
15 233 17.0 6 54.1 .. 11.3 93 16.0 .. 52.3 36 38.2 .. 53.9 41 21.4 .. 43.1 Hamal 328 27 .8 N23 22.6 
16 248 19.4 21 53.7 12.3 108 17.0 51.8 51 40.2 54.1 56 23.6 43.2 Kaus Aust. 84 15.9 S34 23.7 
17 263 21.9 36 53.3 13.2 123 17.9 51.4 66 42.l 54.3 71 25.8 43.3 

18 278 24.4 51 52.9 S19 14.l 138 18.9 Nl6 50.9 81 44.l S 5 54.5 86 28.0 S 2 43.5 Kochab 137 19.9 N74 14.1 
19 293 26.8 66 52.5 15.1 153 19.8 50.5 96 46.1 54.7 101 30.1 43.6 Markab 14 02.2 Nl5 06.5 
20 308 29.3 81 52.1 16.0 168 20.7 50.0 111 48.0 54.9 116 32.3 43.7 Menkar 314 40.2 N 4 01.l 
21 323 31.8 96 51.7 .. 17.0 183 21.7 .. 49.6 126 50.0 .. 55.2 131 34.5 .. 43.8 Menkent 148 36.6 S36 16.7 
22 338 34.2 111 51.3 17.9 198 22.6 49.2 141 52.0 55.4 146 36.7 43.9 Miaplacidus 221 45.4 S69 38.2 
23 353 36.7 126 50.9 18.8 213 23.6 48.7 156 53.9 55.6 161 38.9 44.0 

30~ 8 39.2 141 50.4 S19 19.8 228 24.5 Nl6 48.3 171 55.9 S 5 55.8 176 41.1 S 2 44.2 Mirfak 309 14.8 N49 47.6 
23 41.6 156 50.0 20.7 243 25.4 47.8 186 57.9 56.0 191 43.2 44.3 Nunki 76 28.3 S26 19.2 

02 38 44.1 171 49.6 21.6 258 26.4 47.4 201 59.8 56.2 206 45.4 44.4 Peacock 53 57.0 S56 47.9 
03 53 46.5 186 49.2 .. 22.6 273 27.3 .. 47.0 217 01.8 .. 56.4 221 47.6 . . 44.5 Pollux 243 5 7.4 N28 04.2 
04 68 49.0 201 48.8 23.5 288 28.3 46.5 232 03.8 56.6 236 49.8 44.6 Procyon 245 25.2 N 5 16.5 
05 83 51.5 216 48.4 24.4 303 29.2 46.l 247 05.7 56.8 251 52.0 44.8 

06 98 53.9 231 48.0 S19 25.3 318 30.l Nl6 45.6 262 07 .7 S 5 57.0 266 54.l S 2 44.9 Ra,olhogue 96 29.0 Nl2 34.6 

w 07 113 56.4 246 47.6 26.3 333 31.l 45.2 277 09.7 57.2 281 56.3 45.0 Regulus 208 09.5 Nl2 03.6 

E 08 1?8 58.9 261 47.l 27.2 348 32.0 44.7 292 11.6 57.4 296 58.5 45.1 Rigel 281 35.2 S 8 13.2 

D 09 144 01.3 276 46.7 .. 28.1 3 33.0 . . 44.3 307 13.6 .. 57.6 312 00.7 .. 45.2 Rigil Kent. 140 25.5 S60 45.5 
10 159 03.8 291 46.3 29.0 18 33.9 43.9 322 15.6 57.8 327 02.9 45.4 Sabik 102 40.4 S15 42.1 

N 11 174 06.3 306 45.9 30.0 33 34.9 43.4 337 17.5 58.0 342 05.1 45.5 
E 12 189 08.7 321 45.5 S19 30.9 48 35.8 Nl6 43.0 352 19.5 S 5 58.2 357 07.2 S 2 45.6 Schedar 350 07.7 N56 26.2 s 

13 204 11.2 336 45.1 31.8 63 36.8 42.5 7 21.4 58.5 12 09.4 45.7 Shaula 96 54.9 S37 05.5 
D 14 219 13.6 351 44.7 32.7 78 37.7 42.l 22 23.4 58.7 27 11.6 45.8 Sirius 258 55.1 S16 41.3 
A 15 234 16.l 6 44.2 .. 33.7 93 38.6 .. 41.6 37 25.4 .. 58.9 42 13.8 .. 46.0 Spica 158 57.l Sll 03.7 
y 

16 249 18.6 21 43.8 34.6 108 39.6 41.2 52 27.3 59.l 57 16.0 46.1 Suhail 223 10.6 S43 21.2 
17 264 21.0 36 43.4 35.5 123 40.5 40.8 67 29.3 59.3 72 18.l 46.2 

18 279 23.5 51 43.0 Sl 9 36.4 138 41.5 Nl6 40.3 82 31.3 S 5 59.5 87 20.3 S 2 46.3 Vega 80 55.4 N38 46.3 
19 294 26.0 66 42.6 37.3 153 42.4 39.9 97 33.2 59.7 102 22.5 46.4 Zuben'ubi 137 32.5 S15 57 .8 
20 309 28.4 Bl 42.l 38.3 168 43.4 39.4 112 35.2 5 59.9 ll7 24.7 46.6 S.H.A. Mer. Pon. 
21 324 30.9 96 41.7 .. 39.2 183 44.3 .. 39.0 127 37.2 6 00.1 132 26.9 .. 46.7 . ' h m 

22 339 33.4 111 41.3 40.l ~98 45.3 38.5 142 39.l 00.3 147 29.l 46.8 Venus 134 20.2 14 32 
23 354 35.8 126 40.9 41.0 213 46.2 38.l 157 41.1 00.5 162 31.2 46.9 Mora 220 22.0 8 47 

h ffl Jupiter 163 28.7 12 34 
Mer. Poss. 23 25.5 V -0.4 d 0.9 V 0.9 d 0.4 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 168 08.7 12 15 
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Twilight Moonrise 
SUN MOON Lat. Sunrise 

Naut. Civil 28 29 30 1 
G.M.T. 

d h h h h h G.H.A. Dec. G.H.A. 1) Dec. H.P. . h m m m h m m m m 

d h ., ., 
' 0 .. N 72 03 38 05 02 06 09 05 38 07 23 09 08 10 57 

28~ 182 17.9 S 1 53.9 182 19.7 14? N 3 01.2 11.3 55.5 N 70 03 52 05 06 06 07 05 41 07 19 08 56 10 35 
197 18.1 54.9 196 52.9 14.3 2 49.9 11 3 55.5 68 04 02 05 10 06 05 05 43 07 15 08 47 10 19 

02 212 18.3 55.8 211 26.2 14 J 2 38.6 ll.3 55.5 66 04 11 05 13 06 04 05 45 07 12 08 39 10 05 
03 2?7 18.6 .. 56.8 225 59.5 11 ' 2 27.3 ll.4 55.4 64 04 19 05 15 06 02 05 46 07 10 08 32 09 54 
04 242 18.8 57.8 240 32.8 l4JI 2 15.9 11.3 SS.4 62 04 25 05 17 06 01 05 47 07 08 08 27 09 45 
05 257 19.0 58.8 255 06.? 14 1 2 04.6 11., 55.4 60 04 30 05 19 06 00 05 49 07 06 08 22 09 37 

06 272 19.2 S 1 59.7 269 39.6 14 •1 N 1 S.3.3 11.4 55.4 N 58 04 34 05 20 05 59 05 50 07 04 08 18 09 30 
07 287 19.4 2 00.7 284 13.0 14.4 1 41.9 11.3 55.4 56 04 38 05 22 05 59 05 50 07 03 08 14 09 24 
08 302 19.6 01.7 298 46.4 14 ~ 1 30.6 11.3 55.3 54 04 41 05 23 05 58 05 51 07 01 08 11 09 19 

M 09 317 19.8 .. 02.7 313 19.9 l-1 ._, 1 19.3 11.! 55.3 52 04 44 05 c4 05 57 05 52 07 00 08 08 09 14 

0 10 332 20.0 03.6 327 53.4 l•l'l l 08.0 11.4 55.3 50 04 47 05 24 05 57 05 53 06 59 08 05 09 09 
N 11 347 20.2 04.6 342 26.9 14 > 0 56.6 11.J ">5.3 45 04 52 05 26 05 55 05 54 06 57 07 59 09 00 

D 12 2 20.4 S 2 05.6 357 00.4 14.6 N 0 45.J 11.J 55 . .3 N 40 04 56 05 27 05 54 05 55 06 55 07 54 08 52 
A 13 17 20.6 06.5 11 34.0 14.5 0 34.0 113 5:>.3 35 04 58 05 28 05 ~3 05 56 06 53 07 49 08 45 
y 14 32 20.8 07.5 26 07.5 14.b 0 22.7 ll.3 55.2 30 05 00 05 28 05 52 05 57 06 52 07 46 08 39 

15 47 21.l .. 08.5 40 41..l 14.7 0 11.4 )1.3 55.2 20 05 03 05 28 05 50 05 59 06 49 07 39 08 29 
16 62 21.3 09.5 55 14.8 14.6 N O 00.J. 11.3 S5.2 N 10 05 03 05 28 05 49 06 00 06 47 07 34 08 20 
17 77 21.5 10.4 69 48.4 14.6 S O 11.2 11.3 55.2 0 05 02 05 26 05 47 06 02 06 45 07 28 08 ll 

18 92 21.7 S 2 11.4 84 22.0 14.7 s 0 22.5 11.3 55.2 S 10 05 00 05 24 05 45 06 03 06 43 07 23 08 03 
19 107 21.9 12.4 98 55.7 14.7 0 33.8 lU 55.l 20 04 56 05 21 05 43 06 05 06 41 07 17 07 54 
20 122 22.l 13.4 113 29.4 14J 0 45.l ll.2 55.1 30 04 49 05 17 05 41 06 06 06 39 07 11 07 4'1 
21 137 22.3 .. 14.3 128 03.l 10 1 0 56.3 !l.3 55.l 35 04 45 05 14 05 40 06 07 06 37 07 08 07 39 
22 152 22.5 15.3 142 36.8 14.8 1 07.6 11.2 55.l 40 04 39 05 11 05 38 06 08 06 36 07 04 07 32 
23 167 22.7 16.3 157 10.6 14.7 1 18.8 11.2 55.l 45 04 32 05 07 05 36 06 10 06 34 06 59 07 25 

29 00 182 22.9 S 2 17.3 171 44.3 14.8 S l 30.0 11.2 55.1 S 50 04 23 05 01 05 34 06 11 06 32 06 53 07 16 
01 197 23.1 18.2 186 18.l 14.8 l 41.2 11.2 55.0 52 04 18 04 59 05 33 06 12 06 31 06 51 07 12 
02 212 23.3 19.2 200 51.9 14.8 1 52.4 11.2 55.0 54 04 13 04 56 05 32 06 13 06 30 06 48 07 07 
03 227 23.5 .. 20.2 215 25.7 14.8 2 03.6 11.2 55.0 56 04 08 04 53 05 30 06 13 06 29 06 45 07 02 
04 242 23.7 21.1 229 59.5 14.8 2 14.8 11.l 55.0 58 04 01 04 49 05 29 06 14 06 28 06 41 06 56 
05 257 24.0 22.1 244 33.3 14.8 2 25.9 ll.l 55.0 S 60 03 54 04 45 05 27 06 15 06 26 06 38 06 50 

06 272 24.2 S 2 23.1 259 07.l 14.8 s 2 37.0 ll.2 55.0 
Twilight Moonset 07 287 24.4 24.1 273 40.9 14.9 2 48.2 11.1 54.9 Lat. Sunset 

08 302 24.6 25.0 288 14.8 14.9 2 59.3 11.0 54.9 Civil Naut. 28 29 30 1 
T 09 317 24.8 .. 26.0 302 48.7 14.8 3 10.3 11.1 54.9 u 10 332 25.0 27.0 317 22.5 14.9 3 21.4 11.0 54.9 h h h h h h h m 
E 

. m m m m m m 

11 347 25.2 28.0 331 56.4 14.9 3 32.4 11.0 54.9 N 72 17 29 18 36 19 59 18 16 18 03 17 48 17 30 
s 

12 2 25.4 S 2 28.9 N 70 D 346 30.3 14.8 s 3 43.4 11.0 54.9 17 32 18 32 19 46 18 17 18 10 18 02 17 53 

A 13 17 25.6 29.9 1 04.l 14.9 3 54.4 11.0 54.8 68 17 34 18 29 19 35 18 18 18 15 18 13 18 10 

y 14 32 25.8 30.9 15 38.0 14.9 4 05.4 11.0 54.8 66 17 35 18 26 19 27 18 18 18 20 18 22 18 25 
15 47 26.0 .. 31.8 30 11.9 14.9 4 16.4 10.9 54.8 64 l/ 37 18 24 19 20 18 19 18 24 18 30 18 37 
16 62 26.2 32.8 44 45.8 14.9 4 27.3 10.9 54.8 62 17 38 18 22 19 14 18 19 18 27 18 36 18 47 
17 77 26.4 33.8 59 19.7 14.9 4 38.2 10.9 54.8 60 17 39 18 20 19 09 18 19 18 30 18 42 18 55 
18 92 26.6 S 2 34.8 73 53.6 14.9 S 4 49.l 10.8 54.8 N 58 17 40 18 19 19 05 18 20 18 33 18 47 19 03 
19 107 26.8 35.7 88 27.5 14.9 4 59.9 10.8 54.8 56 17 41 18 18 19 01 18 20 18 35 18 52 19 10 
20 122 27.0 36.7 103 01.4 15.0 5 10.7 10.8 54.7 54 17 42 18 17 18 58 18 20 18 38 18 56 19 16 
21 137 27.2 .. 37.7 117 35.4 14.9 5 21.5 10.8 54.7 52 17 42 18 16 18 55 18 20 18 40 19 00 19 21 
22 152 27.4 38.6 132 09.3 14.9 5 32.3 10.7 54.7 50 17 43 18 15 18 53 18 20 18 41 19 03 19 ?6 
23 167 27.7 39.6 146 43.2 14.9 5 43.0 10.7 54.7 45 17 45 18 14 18 48 18 21 18 45 19 10 19 37 

3000 182 27.9 S 2 40.6 161 17.1 14.9 s 5 53.7 10.7 54.7 N 40 17 46 18 13 18 44 18 21 18 49 19 17 19 4(, 

01 197 28.l 41.6 175 51.0 14.9 6 04.4 10.6 54.7 35 17 47 18 12 18 42 18 21 18 51 19 22 19 54 
02 212 28.3 42.5 190 24.9 14.9 6 15.0 10.7 54.7 30 17 48 18 12 18 40 18 22 18 54 19 27 20 01 
03 227 28.5 .. 43.5 204 58.8 14.9 6 25.7 10.5 54.6 20 17 50 18 12 18 38 18 2? 18 58 19 35 20 l3 
04 242 28.7 44.5 219 32.7 14.9 6 36.2 10.1, 54.6 N 10 17 52 18 13 18 37 18 22 19 02 19 42 20 23 
05 257 28.9 45.5 234 06.6 14.9 6 46.8 10.5 54.6 0 17 54 18 14 18 38 18 23 19 06 19 49 20 33 
06 272 29.1 S 2 46.4 248 40.5 14.9 $ 6 57.3 10.5 54.6 S 10 17 55 18 16 18 41 18 23 19 10 19 56 20 42 

w 07 287 29.3 47.4 263 14.4 14.9 7 07.8 10.4 54.6 20 17 58 18 20 18 45 18 23 19 13 20 03 20 53 
08 302 29.5 48.4 277 48.3 14.8 7 18.2 10.5 54.6 30 18 00 18 24 18 52 18 24 19 18 20 11 21 05 

E 09 317 29.7 .. 49.3 292 22.1 14.9 7 28.7 10.3 54.6 35 18 02 18 27 18 57 18 24 19 20 20 16 21 12 
D 10 332 29.9 50.3 306 56.0 14.9 7 .39.0 10.4 54.5 40 18 03 18 30 19 02 18 24 19 23 20 22 21 20 
N 11 347 30.1 51.3 321 29.9 14.8 7 49.4 10.3 54.5 45 18 05 18 35 19 10 18 24 19 27 20 28 21 29 
E 

12 2 30.3 S 2 52.3 s s so s 336 03.7 14.9 7 59.7 10.2 54.5 18 08 18 40 19 19 18 25 19 31 20 36 21 40 

D 13 17 30.5 53.2 350 37 .6 14.8 8 09.9 10.3 54.5 52 18 09 18 43 19 24 18 25 19 33 20 39 21 45 

A 14 32 30.7 54.2 5 11.4 14.8 8 20.2 10.l 54.5 54 18 10 18 46 19 29 18 25 19 35 20 43 21 51 
y 15 47 30.9 .. 55.2 19 45.2 14.8 8 30.3 10.2 54.5 56 18 12 18 49 19 35 18 25 19 37 20 48 21 57 

16 62 31.1 56.1 34 19.0 14.8 8 40.5 10.1 54.5 58 18 13 18 53 19 41 18 25 19 40 20 53 22 05 
17 77 31.3 57.1 48 52.8 14.8 8 50.6 10.l 54.5 S 60 18 15 18 57 19 49 18 26 19 42 20 58 22 13 
18 92 31.5 S 2 58.1 63 26.6 14.8 s 9 00.7 10.0 54.4 

SUN MOON 19 107 31.7 2 59.1 78 00.4 14.8 9 10.7 10.0 54.4 
20 122 31.9 3 00.0 92 34.2 14.7 9 20.7 9.9 54.4 Eqn. of Time Mer. Mer. Pass. 

Phase Day Age 
21 137 32.l .. 01.0 107 07.9 14.8 9 30.6 9 9 54.4 00' 12' Pass. Upper Lower 
22 152 32.3 02.0 121 41.7 14.7 9 40.5 9.8 54.4 m ' "' . h m h m h m d 

23 167 32.5 02.9 136 15.4 14.7 9 50.3 9.8 54.4 28 09 11 09 21 11 51 12 12 24 34 00 
29 09 31 09 41 11 50 12 56 00 34 01 • s.o. 16.0 d 1.0 S.D. 15.1 14.9 14.9 30 09 51 10 01 11 50 13 39 01 17 02 



192 OCTOBER 1, 2, 3 (THURS., FRI., SAT.) 

ARIES VENUS -3.7 MARS +1.7 JUPITER -1.2 SATURN +1.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h . ' . ' . ' . ' . ' . ' . ' . . ' . . ' 1~ 9 38.3 141 40.5 519 41.9 228 47.1 Nl6 37.6 172 43.1 5 6 00.7 177 33.4 5 2 47.0 Acamar 315 36.4 540 22.5 

24 40.8 156 40.0 42.8 243 48.l 37.2 187 45.0 00.9 192 35.6 47.1 Achernar 335 44.2 557 19.7 
02 39 43.2 171 39.6 43.8 258 49.0 36.8 202 47.0 01.1 207 37.8 47.3 Acrux 173 37.2 562 59.7 
03 54 45.7 186 39.2 .. 44.7 273 50.0 .. 36.3 217 49.0 .. 01.3 222 40.0 .. 47.4 Adhara 255 31.6 528 56.6 
04 69 48.1 201 38.8 45.6 288 50.9 35.9 232 50.9 01.5 237 42.1 47.5 Aldebaran 291 17.0 N16 28.4 
05 84 50.6 216 38.4 46.5 303 51.9 35.4 247 52.9 01.8 252 44.3 47.6 
06 99 53.1 231 37.9 519 47.4 318 52.8 Nl6 35.0 262 54.8 5 6 02.0 267 46.5 5 2 47.7 Alioth 166 42.4 N56 03.7 
07 114 55.5 246 37.5 48.3 333 53.8 34.5 277 56.8 02.2 282 48.7 47.9 Alkaid 153 18.4 N49 24.5 

T 08 129 58.0 261 37.1 49.2 348 54.7 34.1 292 58.8 02.4 297 50.9 48.0 Al Na'ir 28 13.7 S47 03.l 
H 09 145 00.5 276 36.7 .. 50.1 3 55.7 .. 33.6 308 00.7 .. 02.6 312 53.0 .. 48.1 Alnilam 276 10.9 S 1 12.7 
u 10 160 02.9 291 36.3 51.0 18 56.6 33.2 323 02.7 02.8 327 55.2 48.2 Alphard 218 20.1 5 8 34.5 
R 11 175 05.4 306 35.8 51.9 33 57.6 32.7 338 04.7 03.0 342 57.4 48.3 
s 12 190 07.9 321 35.4 S19 52.8 48 58.5 Nl6 32.3 353 06.6 S 6 03.2 357 59.6 5 2 48.5 Alphecca 126 31.8 N26 46.9 
D 13 205 10.3 336 35.0 53.8 63 59.5 31.9 8 08.6 03.4 13 01.8 48.6 Alpheratz 358 08.2 N28 59.4 
A 14 2?0 12.8 351 34.6 54.7 79 00.4 31.4 23 10.6 03.6 28 04.0 48.7 Altair 62 31.8 N 8 49.3 
y 15 235 15.3 6 34.1 .. 55.6 94 01.4 .. 31.0 38 12.5 .. 03.8 43 06.l .. 48.8 Ankaa 353 39.1 542 24.3 

16 250 17.7 21 33.7 56.5 109 02.3 30.5 53 14.5 04.0 58 08.3 48.9 Antares 112 56.2 526 23.4 
17 265 20.2 36 33.3 57.4 124 03.3 30.l 68 16.5 04.2 73 10.5 49.l 
18 280 22.6 51 32.9 S19 58.3 139 04.2 Nl6 29.6 83 18.4 5 6 04.4 88 12.7 S 2 49.2 Arcturu1 146 18.1 Nl 9 16. 9 
19 295 25.1 66 32.4 19 59.2 154 05.2 29.2 98 20.4 04.6 103 14.9 49.3 Atria 108 20.1 S68 59.9 
20 310 27.6 81 32.0 20 00.l 169 06.1 28.7 113 22.3 04.8 118 17.0 49.4 Avior 234 28.2 S59 26. 7 
21 325 30.0 96 31.6 .. 01.0 184 07.1 .. 28.3 128 24.3 .. 05.1 133 19.2 . . 49.5 Bellatrix 278 57.9 N 6 20.l 
22 340 32.5 111 31.1 01.9 199 08.0 27.8 143 26.3 05.3 148 21.4 49.6 Betelgeuse 271 27.5 N 7 24.3 
23 355 35.0 126 30.7 02.8 214 09.0 27.4 158 28.2 05.5 163 23.6 49.8 

200 10 37.4 141 30.3 S20 03.7 229 09.9 Nl6 26.9 173 30.2 S 6 05.7 178 25.8 S 2 49.9 Canopus 264 06.9 S52 40.8 
01 25 39.9 156 29.9 04.5 244 10.9 26.5 188 32.2 05.9 193 28.0 50.0 Capella 281 10.1 N45 58.7 
02 40 42.4 171 29.4 05.4 259 11.8 26.0 203 34.1 06.1 208 30.1 50.1 Deneb 49 47.8 N45 13.1 
03 55 44.8 186 29.0 .. 06.3 274 12.8 .. 25.6 218 36.1 . . 06.3 223 32.3 .. 50.2 Oenebolo 182 58.6 Nl4 40.7 
04 70 47.3 201 28.6 07.2 289 13.7 25.1 233 38.1 06.5 238 34.5 50.4 Diphda 349 19.8 S18 05.2 
05 85 49.7 216 28.1 08.1 304 14.7 24.7 248 40.0 06.7 253 36.7 50.5 

06 100 52.2 231 27.7 S20 09.0 319 15.6 Nl6 24.2 263 42.0 S 6 06.9 268 38.9 5 2 50.6 Dubhe 194 21.8 N61 51.0 
07 115 54.7 246 27.3 09.9 334 16.6 23.8 278 43.9 07.1 283 41.0 50.7 Elnath 278 43.1 N28 35.5 
08 130 57.1 261 26.9 10.8 349 17.5 23.3 293 45.9 07.3 298 43.2 50.8 Eltanin 90 57.5 N51 29.8 

F 09 145 59.6 276 26.4 .. 11.7 4 18.5 .. 22.9 308 47.9 .. 07.5 313 45.4 . . 51.0 Enif 34 10.7 N 9 47.6 
R 10 161 02.1 291 26.0 12.6 19 19.4 22.4 323 49.8 07.7 328 47.6 51.l Fomalhaut 15 50.3 S29 43.2 
I 11 176 04.5 306 25.6 13.5 34 20.4 22.0 338 51.8 07.9 343 49.8 51.2 
D 12 191 07.0 321 25.1 S20 14.3 49 21.4 N16 21.5 353 53.8 S 6 08.l 358 51.9 5 2 51.3 Gacrux 172 28.6 S57 00.5 
A 13 206 09.5 336 24.7 15.2 64 22.3 21.1 8 55.7 08.4 13 54.l 51.4 Gienoh 176 17.6 S17 26.2 
y 14 221 11.9 351 24.3 16.l 79 23.3 20.6 23 57.7 08.6 28 56.3 51.5 Hodor 149 23.0 S60 17.0 

15 236 14.4 6 23.8 .. 17.0 94 24.2 .. 20.2 38 59.7 .. 08.8 43 58.5 .. 51.7 Hamal 328 27.8 N23 22.6 
16 251 16.9 21 23.4 17.9 109 25.2 19.7 54 01.6 09.0 59 00.7 51.8 Kaus Aust. 84 15.9 S34 23.7 
17 266 19.3 36 23.0 18.8 124 26.l 19.3 69 03.6 09.2 74 02.8 51.9 
18 281 21.8 51 22.5 S20 19.6 139 27.l N16 18.8 84 05.5 S 6 09.4 89 05.0 S 2 52.0 Kochob 137 20.0 N74 14.l 
19 296 24.2 66 22.1 20.5 154 28.0 18.4 99 07.5 09.6 104 07.2 52.1 Markab 14 02.2 Nl5 06.5 
20 311 26.7 81 21.7 21.4 169 29.0 17.9 114 09.5 09.8 119 09.4 52.3 Menkar 314 40.1 N 4 01.1 
21 326 29.2 96 21.2 .. 22.3 184 29.9 .. 17.5 129 11.4 .. 10.0 134 11.6 . . 52.4 Menkent 148 36.6 S36 16.7 
22 341 31.6 111 20.8 23.2 199 30.9 17.0 144 13.4 10.2 149 13.8 52.5 Miaplacidus 221 45.4 S69 38.2 
23 356 34.1 126 20.4 24.0 214 31.9 16.6 159 15.4 10.4 164 15.9 52.6 

3~ 11 36.6 141 19.9 S20 24.9 229 32.8 Nl6 16.1 174 17.3 S 6 10.6 179 18.1 S 2 52.8 Mirfak 309 14.7 N49 47.7 
26 39.0 156 19.5 25.8 244 33.8 15.7 189 19.3 10.8 194 20.3 52.9 Nunki 76 28.3 S26 19.2 

02 41 41.5 171 19.0 26.7 259 34.7 15.2 204 21.2 11.0 209 22.5 53.0 Peacock 53 57.0 S56 47.9 
03 56 44.0 186 18.6 .. 27.5 274 35.7 .. 14.8 219 23.2 .. 11.2 224 24.7 .. 53.l Pollux 243 57.4 N28 04.2 
04 71 46.4 201 18.2 28.4 289 36.6 14.3 234 25.2 11.5 239 26.8 53.2 Procyon 245 25.1 N 5 16.5 
05 86 48.9 216 17.7 29.3 304 37.6 13.9 249 27.1 11.7 254 29.0 53.4 

06 101 51.4 231 17.3 S20 30.1 319 38.6 Nl6 13.4 264 29.1 S 6 11.9 269 31.2 S 2 53.5 Ra1alhague 96 29.0 Nl2 34.6 
07 116 53.8 246 16.9 31.0 334 39.5 13.0 279 31.1 12.1 284 33.4 53.6 Regulus 208 09.5 Nl2 03.6 

s 08 131 56.3 261 16.4 31.9 349 40.5 12.5 294 33.0 12.3 299 35.6 53.7 Rigel 281 35.2 S 8 13.2 
A 09 146 58.7 276 16.0 .. 32.8 4 41.4 .. 12.1 309 35.0 .. 12.5 314 37.7 .. 53.8 Rigil Kent. 140 25.5 S60 45.5 
T 10 162 01.2 291 15.5 33.6 19 42.4 11.6 324 37.0 12.7 329 39.9 53.9 Sabik 102 40.5 S15 42.1 
u 11 177 03.7 306 15.l 34.5 34 43.4 11.2 339 38.9 12.9 344 42.1 54.1 

R 12 192 06.1 321 14.7 S20 35.4 49 44.3 Nl6 10.7 354 40.9 S 6 13.1 359 44.3 S 2 54.2 Schedar 350 07.7 N56 26.2 
0 13 207 08.6 336 14.2 )6.2 64 45.3 10.3 9 42.8 13.3 14 46.5 54.3 Shaula 96 54.9 S37 05.5 
A 14 222 11.1 351 13.8 37.l 79 46.2 09.8 24 44.8 13.5 29 48.7 54.4 Sirius 258 55.1 S16 41.3 
y 15 237 13.5 6 13.3 .. 38.0 94 47.2 .. 09.4 39 46.8 .. 13.7 44 50.8 . . 54.5 Spica 158 57.1 S11 03.7 

16 252 16.0 21 12.9 38.8 109 48.2 08.9 54 48.7 13.9 59 53.0 54.7 Suhail 223 10.5 543 21.2 
17 267 18.5 36 12.4 39.7 124 49.1 08.5 69 50.7 14.1 74 55.2 54.8 

18 282 20.9 51 12.0 S20 40.5 139 50.1 N16 08.0 84 52.7 5 6 14.3 89 57.4 S 2 54.9 Vega 80 55.4 N38 46.3 
19 297 23.4 66 11.6 41.4 154 51.0 07.6 99 54.6 14.5 104 59.6 55.0 Zuben'ubi 137 32.5 S15 57.8 
20 312 25.8 81 11.l 42.3 169 52.0 07.1 114 56.6 14.7 120 01.7 55.1 S.HA Mer. Pou. 
21 327 28.3 96 10.7 ... 43.l 184 53.0 .. 06.6 129 58.5 .. 15.0 135 03.9 . . 55.3 . ' h m 

22 342 30.8 111 10.2 44.2 199 53.9 06.2 145 00.5 15.2 150 06.1 55.4 Venus 130 52.9 14 34 
23 357 33.2 126 09.8 44.8 214 54.9 05.7 160 02.5 15.4 165 08.3 55.5 Mar& 218 32.5 8 43 

• .. Jupiter 162 52.8 12 24 
Mer Poss. 23 13.7 t' -0.4 d 0.9 V l.0 d 0.4 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 167 48.3 12 05 
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Twilight 
SUN MOON lat. 

Moonri1-e 
Naut. Civil Sunrise 1 2 3 4 

G.M.T.1---G-.H-.A-.--De-c-. --+-G-.H-.-A-. --V--De-c.--d--H-.P-. +--.-+-..a..;.;;ha=;m~_,;;;h;.;,.;am➔-h--m+-h......;:;_m...,.._h.;;a...m-,.-h..;;....m--,.-h---'--m-

d h 

1~ 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
s 12 
D 13 
A 14 
v 15 

16 
17 
18 
19 
20 
21 
22 
23 

200 
01 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

3~ 
02 
03 
04 
05 
06 
07 

s 08 
A 09 
T 10 
u 11 
R 12 
D 13 
A 14 
v 15 

16 
17 
18 
19 
20 
21 
22 
23 

182 32.7 S 3 03.9 
197 32.9 04.9 
212 33.1 05.8 
227 33.3 · · 06.8 
242 33.5 07.8 
257 33.7 08.8 
272 33.9 S 3 09.7 
287 34.1 10.7 
302 34.3 11.7 
317 34.5 · · 12.6 
332 34.7 13.6 
347 34.9 14.6 

2 35.l S 3 15.6 
17 35.3 16.5 
32 35.5 17.5 
47 35.7 • · 18.5 
62 35.9 19.4 
77 36.1 20.4 
92 36.3 S 3 21.4 

107 36.5 22.3 
122 36.7 23.3 
137 36.9 • · 24.3 
152 37 .1 25.2 
167 37.3 26.2 
182 37.5 S 3 27.2 
197 37.7 28.2 
212 37.9 29.l 
227 38.1 • • 30.1 
242 38.3 31.1 
257 38.5 32.0 
272 38.7 S 3 33.0 
287 38.9 34.0 
302 39.1 34.9 
317 39.3 · · 35.9 
332 39.5 36.9 
347 39.7 37.8 

2 39.9 S 3 38.8 
17 40.1 39.8 
32 40.3 40.7 
47 40.5 • · 41.7 
62 40.7 42.7 
77 40.9 43.7 
92 41.l S 3 44.6 

107 41.3 45.6 
122 41.5 46.6 
137 41.7 · · 47.5 
152 41.9 48.5 
167 42.0 49.5 
182 42.2 S 3 50.4 
197 42.4 51.4 
212 42.6 52.3 
227 42.8 • • 53.3 
242 43.0 54.3 
257 43.2 55.3 
272 43.4 S 3 56.2 
287 43.6 57.2 
302 43.8 58.2 
317 44.0 3 59.l 
332 44.2 4 00.l 
347 44.4 01.l 

2 44.6 S 4 02.0 
17 44.8 03.0 
32 45.0 04.0 
47 45.2 · · 04.9 
62 45.4 05.9 
77 45.6 06.9 
92 45.8 S 4 07.8 

107 46.0 08.8 
122 46.1 09.8 
137 46.3 · · 10.7 
152 46.5 11.7 
167 46.7 12.7 

s.o. 16.0 d 1.0 

a I f o I 

150 49.l 14.7 S10 00.1 
165 22.8 14. 7 10 09. 9 
179 56.5 14.7 10 19.6 
194 30.2 14.6 10 29.3 
209 03.8 14.7 10 38.9 
223 37.5 14.6 10 48.5 
238 11.1 14.6 S10 58.0 
252 44.7 14.5 11 07.5 
267 18.2 14.6 11 16.9 
281 51.8 14.S 11 26.3 
296 25.3 14.6 11 35.6 
310 58.9 14.S 11 44.9 
325 32.4 14.4 S11 54.l 
340 05.8 14.S 12 03.3 
354 39.3 14.4 12 12.4 

9 12.7 14.4 12 21.4 
23 46.l 14.4 12 30.4 
38 19.5 14.4 12 39.4 
52 52.9 14.J S12 48.3 
67 26.2 14.4 12 57 .1 
81 59.6 14.3 13 05.9 
96 32.9 14.2 13 14.6 

111 06.l 14.3 13 23.3 
125 39.4 14.2 13 31.9 
140 12.6 14.2 S13 40.4 
154 45.8 14.1 13 48.9 
169 18.9 14.2 13 57.4 
183 52.1 14.l 14 05. 7 
198 25.2 14.1 14 14.0 
212 58.3 14.0 14 22.3 

227 31.3 14.1 S14 30.5 
242 04.4 14.0 14 38.6 
256 37.4 13.9 14 46.7 
271 10.3 14.0 14 54.7 
285 43.3 13.9 15 02.6 
300 16.2 13.9 15 10.4 
314 49.1 13.8 S15 18.2 
329 21.9 13.8 15 26.0 
343 54.7 13.8 15 33.6 
358 27.5 13.8 15 41.2 

13 00.3 13.7 15 48.8 
27 33.0 13.7 15 56.2 
42 05.7 13.7 S16 03.6 
56 38.4 13.6 16 10. 9 
71 11.0 13.6 16 18.2 
85 43.6 13.6 16 25.4 

100 16.2 13.5 16 32.5 
114 48.7 13.S 16 39.5 
129 21.2 13.4 S16 46.5 
143 53.6 13.5 16 53.4 
158 26.1 13.4 17 00.2 
172 58.5 13.3 17 07 .o 
187 30.8 13.4 17 13.6 
202 03.2 13.3 17 20.2 
216 35.5 13.2 S17 26.8 
231 07.7 13.2 17 33.2 
245 39.9 13.2 17 39.6 
260 12.1 13.2 17 45.9 
274 44.3 13.l 17 52.l 
289 16.4 13.l 17 58.2 
303 48.5 n.o S18 04.3 
318 20.5 13.l 18 10.3 
332 52.6 12.9 18 16.2 
347 24.5 13.0 18 22.0 

1 56.5 12.9 18 27 .8 
16 28.4 12.8 18 33.4 
31 00.2 12.9 S18 39.0 
45 32.l 12.8 18 44.5 
60 03.9 12.7 18 49.9 
74 35.6 12.8 18 55.2 
89 07.4 12.7 19 00.5 

103 39.1 12.6 19 05.7 

s.o. 14.8 14.7 

9.8 54.4 
9.7 54.4 
9.7 54.4 
9.6 54.3 
9.6 54.3 
9.S 54.3 
9.5 54.3 
9.4 54.3 
9.4 54.3 
9.3 54.3 
9.3 54.3 
9.2 54.3 
9.2 54.3 
9.1 54.3 
9.0 54.2 
9.0 54.2 
9.0 54.2 
8.9 54.2 
8.8 54.2 
a.a 54.2 
8.7 54.2 
8.7 54.2 
8.6 54.2 
8.5 54.2 
e.s 54.2 
8.5 54.2 
8.3 54.2 
8.3 54.2 
8.3 54.l 
8.2 54.1 

N 72 03 53 05 15 06 23 10 57 
N 70 04 05 05 18 06 19 10 35 

68 04 14 05 20 06 16 10 19 
66 04 22 05 22 06 13 10 05 
64 04 28 05 24 06 11 09 54 
62 04 33 05 25 06 09 09 45 
60 04 37 05 26 06 07 09 37 

N 58 04 41 05 27 06 06 09 30 
56 04 44 05 28 06 05 09 24 
54 04 47 05 28 06 03 09 19 
52 04 49 05 29 06 02 09 14 
50 04 51 05 29 06 01 09 09 
45 04 56 05 30 05 59 09 00 

N 40 04 59 05 30 05 57 08 52 
35 05 01 05 30 05 55 08 45 
30 05 02 05 30 05 54 08 39 
20 05 03 05 29 05 51 08 29 

N 10 05 03 05 28 05 49 08 20 
0 05 01 05 25 05 46 08 11 

S 10 04 58 05 22 05 44 08 03 
20 04 53 05 19 05 41 07 54 
30 04 45 05 13 05 37 07 44 
35 04 40 05 10 05 35 07 39 
40 04 34 05 06 05 33 07 32 
45 04 26 05 01 05 31 07 25 

S 50 04 16 04 55 05 27 07 16 
52 04 11 04 52 05 26 07 12 
54 04 05 04 48 05 24 07 07 
56 03 59 04 45 05 22 07 02 
58 03 52 04 40 05 20 06 56 

S 60 03 43 04 36 05 18 06 50 

12 57 
12 19 
11 52 
11 32 
11 16 
11 03 
10 51 
10 42 
10 33 
10 26 
10 19 
10 13 
10 00 
09 49 
09 40 
09 32 
09 19 
09 07 
08 56 
08 44 
08 33 
08 19 
08 12 
08 03 
07 53 
07 40 
07 35 
07 29 
07 22 
07 14 
07 05 

Ill 

14 13 
13 27 
12 58 
12 36 
12 18 
12 04 
11 51 
11 40 
11 31 
11 23 
11 15 
10 59 
10 46 
10 35 
10 25 
10 09 
09 54 
09 41 
09 27 
09 13 
08 57 
08 47 
08 37 
08 24 
08 09 
08 02 
07 54 
07 45 
07 35 
07 24 

Ill 

Ill 
15 03 
14 20 
13 51 
13 29 
13 11 

12 57 
12 44 
12 33 
12 23 
12 15 
11 56 
11 41 
11 29 
11 18 
10 59 
10 43 
10 28 
10 12 
09 56 
09 38 
09 27 
09 15 
09 00 
08 43 
08 34 
08 25 
08 15 
08 03 
07 49 

8.1 54.11---+----+---T-w_i ... llg_h_t_-+---''----Moo--n-,e-t _ _._ __ _ 
8-1 54.1 lat. Sunset 
8.0 54.11--+---+--C.;..i_v_ll _,..._N_a_u_t.➔ __ l_...-_2_"T" __ 3_,....._4_ 
7.9 54.1 
7.8 54.l o h m h m 

7.8 54.1 N 72 17 14 18 21 
7.8 54.1 N 70 17 18 18 18 
7.6 54.1 68 17 21 18 16 
7.6 54.l 66 17 24 18 15 
7.6 54.1 64 17 26 18 13 
7.4 54.l 62 17 28 18 12 
7.4 54.l 60 17 30 18 11 
7.3 54.l N 58 17 32 18 11 
7.3 54.l 56 17 33 18 10 
7.2 54.1 54 17 34 18 09 
7.1 54.l 52 17 36 18 09 
7.0 54.1 50 17 37· 18 09 
7.0 54.1 45 17 39 18 08 
6.9 54.l N 40 17 41 18 08 
6.8 54.1 35 17 43 18 08 
6.8 54.l 30 17 44 18 08 
6.6 54.l 20 17 47 18 09 
6.6 54.1 N 10 17 50 18 11 
6.6 54.1 0 17 53 18 13 
6.4 54.1 S 10 17 55 18 16 
6.4 54.1 20 17 58 18 20 
6.3 54.1 30 18 02 18 26 
6.2 54.1 35 18 04 18 29 
6.1 54.1 40 18 06 18 33 
6.1 54.l 45 18 09 18 39 

6.0 54.l S 50 18 12 18 45 
5.9 54.l 52 18 14 18 48 
5.8 54.1 54 18 16 18 52 
5.8 54.l 56 18 18 18 55 
5.6 54.l 58 18 20 19 00 
5.6 54.l S 60 18 22 19 OS 

h m 
19 42 

19 31 
19 22 
19 15 
19 09 
19 04 
19 00 
18 56 
18 53 
18 51 
18 48 
18 46 
18 42 
18 39 
18 37 
18 36 
18 35 
18 35 
18 37 
18 41 
18 46 
18 54 
18 59 
19 06 
19 14 

19 24 
19 29 
19 35 
19 41 
19 49 
19 58 

h m 

17 30 
17 53 
18 10 
18 25 
18 37 
18 47 
18 55 
19 03 
19 10 
19 16 
19 21 
19 26 
19 37 
19 46 
19 54 
20 01 
20 13 
20 23 
20 33 
20 42 
20 53 
21 05 
21 12 
21 20 
21 29 
21 40 
21 4'5 
21 51 
21 57 
22 05 
22 13 

h m 

17 01 
17 41 
18 08 
18 29 
18 46 
19 00 
19 12 
19 22 
19 31 
19 39 
19 46 
19 53 
20 07 

20 18 
20 28 
20 37 
20 52 
21 05 
21 17 
21 30 
21 43 
21 58 
22 07 
22 17 
22 ~9 
22 43 
22 50 
22 57 
23 06 
23 15 
23 26 

h m -17 22 
18 08 
18 38 
19 00 
19 18 
19 34 
19 46 
19 57 
20 07 
20 16 
20 24 
20 40 
20 54 
21 06 
21 16 
21 34 
21 49 
22 03 
22 18 
22 33 
22 51 
23 01 
23 13 
23 27 
23 44 
23 52 
24 01 
24 11 
24 23 
24 36 

h m 

Ill -18 09 
18 53 
19 22 
19 45 
20 02 
20 17 
20 30 
20 42 
20 51 
21 00 
21 19 

21 34 
21 47 
21 59 
22 18 
22 35 
22 51 
23 07 
23 23 
23 4) 
23 54 
24 07 
24 2) 

24 42 
24 51 
00 OJ 
00 11 
00 23 
00 36 

5.5 54_11--+-----S-U_N_._ __ +-__ _._ __ M_OO_N __ ..._ __ 

5
·
4 54

·
1 

Eqn. of Time 
5.3 54.l Day oo• 

12
• 

5.3 54.l 
5.2 54.2 
5.0 54.2 

14.7 

m • 
l 10 11 
2 10 30 
3 10 49 

10 20 
10 39 
10 58 

Mer. 
Pass. 

h ffl 

11 50 
11 49 
11 49 

Mer. Pa11. 

Upper lower 
Agt 

h m 

14 22 
15 06 
15 52 

h m d 

02 00 03 
02 44 04 
03 29 05 

Phase 



194 OCTOBER 4, 5, 6 (SUN., MON., TUES.) 

ARIES VENUS -3.7 MARS +1.7 JUPITER -1.2 SATURN +1.0 STARS 
G.M.T. 

G.H.A, G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h . ' . , . , . , . , . ' . ' . , . . . 
4~ 12 35.7 141 09.3 S20 45.7 229 55.9 Nl6 05.3 17 5 04.4 S 6 15.6 180 10.5 S 2 55.6 Acamor 315 36.3 S40 22.6 

27 38.2 156 08.9 46.5 244 56.8 04.8 190 06.4 15.8 195 12.6 55.7 Achernar 335 44.1 S57 19.7 
02 42 40.6 171 08.5 47.4 259 57.8 04.4 205 08.4 16.0 210 14.8 55.8 Acrux 173 37.2 S62 59.7 
03 57 43.l 186 08.0 .. 48.3 274 58.7 .. 03.9 220 10.3 .. 16.2 225 17.0 .. 56.0 Adhoro 255 31.6 S28 56.6 
04 72 45.6 201 07.6 49.l 289 59.7 03.5 235 12.3 16.4 240 19.2 56.l Aldebaran 291 17 .0 Nl6 28.4 
05 87 48.0 216 07.1 50.0 305 00.7 03.0 250 14.2 16.6 255 21.4 56.2 
06 102 50.5 231 06. 7 S20 50.8 320 01.6 Nl6 02.6 265 16.2 S 6 16.8 270 23.5 S 2 56.3 Alioth 166 42.4 N56 03. 7 
07 117 53.0 246 06.2 51.7 335 02.6 02.l 280 18.2 17.0 285 25.7 56.4 Alkaid 153 18.4 N49 24.5 
08 132 55.4 261 05.8 52.5 350 03.6 01.6 295 20.l 17.2 300 27.9 56.6 Al No'ir 28 13.7 S47 03.l 

s 09 147 57.9 276 05.3 .. 53.4 5 04.5 .. 01.2 310 22.l .. 17.4 315 30.l .. 56.7 Alnilam 276 10.8 S l 12.7 
u 10 163 00.3 291 04.9 54.2 20 05.5 00.7 325 24.l 17.6 330 32.3 56.8 Alphard 218 20.l S 8 34.5 
N 11 178 02.8 306 04.4 55.l 35 06.5 16 00.3 340 26.0 17.8 345 34.4 56.9 
D 12 193 05.3 321 04.0 S20 55.9 50 07.4 Nl5 59.8 355 28.0 S 6 18.0 0 36.6 S 2 57.0 Alphecca 126 31.8 N26 46.9 
A 13 208 07.7 336 03.5 56.7 65 08.4 59.4 10 29.9 18.2 15 38.8 57.l Alpheratz 358 08.2 N28 59.4 
y 14 223 10.2 351 03.l 57.6 80 09.3 58.9 25 31.9 18.5 30 41.0 57.3 Altair 62 31.8 N 8 49.3 

15 238 12.7 6 02.6 .. 58.4 95 10.3 .. 58.5 40 33.9 .. 18.7 45 43.2 .. 57.4 Ankao 353 39.l $42 24.3 
16 253 15.l 21 02.2 20 59.3 110 11.3 58.0 55 35.8 18.9 60 45.4 57.5 Antares 112 56.2 S26 23.4 
17 268 17.6 36 01.7 21 00.l 125 12.2 57.6 70 37.8 19.1 75 47.5 57.6 
18 28.3 20.l 51 01.3 S21 01.0 140 13.2 Nl5 57.1 85 39.7 S 6 19.3 90 49.7 S 2 57.7 Arcturus 146 18.1 Nl 9 16.9 
19 298 22.5 66 00.8 01.8 155 14.2 56.6 100 41.7 19.5 105 51.9 57.9 Atria 108 20.l S68 59.9 
20 313 25.0 81 00.4 02.6 170 15.l 56.2 115 43.7 19.7 120 54.1 58.0 Avior 234 28.2 S59 26. 7 
21 328 27.5 95 59.9 .. 03.5 185 16.l .. 55.7 130 45.6 .. 19.9 135 56.3 .. 58.1 .Bellatrix 278 57.9 N 6 20.l 
22 3<13 29.9 110 59.5 04.3 200 17.l 55.3 145 47.6 20.1 150 58.4 58.2 Betelgeuse 271 27.4 N 7 24.3 
23 .358 32.4 125 59.0 05.l 215 18.0 54.8 160 49.6 20.3 166 00.6 58.3 

500 13 34.8 140 58.6 S21 06.0 230 19.0 Nl5 54.4 175 51.5 S 6 20.5 181 02.8 S 2 58.5 Canopus 264 06.8 S52 40.8 
01 28 37.3 155 58.1 06.8 245 20.0 53.9 190 53.5 20.7 196 05.0 58.6 Capella 281 10.1 N45 58.7 
02 43 39.8 170 57.7 07.7 260 20.9 53.4 205 55.4 20.9 211 07.2 58.7 Deneb 49 47.8 N45 13.2 
03 58 42.2 185 57.2 .. 08.5 275 21.9 .. 53.0 220 57.4 .. 21.l 226 09.3 . . 58.8 Denebola 182 58.6 Nl4 40.7 
04 73 44.7 200 56.8 09.3 290 22.9 52.5 235 59.4 21.3 241 11.5 58.9 Diphda 349 19.8 S18 05.2 
05 88 47.2 215 56.3 10.2 305 23.9 52.1 251 01.3 21.5 256 13.7 59.0 
06 103 49.6 230 55.9 S21 11.0 320 24.8 Nl5 51.6 266 03.3 S 6 21.7 271 15.9 S 2 59.2 Dubhe 194 21.8 N61 51.0 
07 118 52.l 245 55.4 11.8 335 25.8 51.2 281 05.3 22.0 286 18.l 59.3 Elnath 278 43.l N28 35.5 
08 133 54.6 260 54.9 12.6 350 26.8 50.7 296 07.2 22.2 301 20.2 59.4 Eltanin 90 57.5 N51 29.8 

M 09 148 57.0 275 54.5 .. 13.5 5 27.7 .. 50.2 311 09.2 .. 22.4 316 22.4 . . 59.5 Enif 34 10.7 N 9 47.6 
0 10 163 59.5 290 54.0 14.3 20 28.7 49.8 326 11.1 22.6 331 24.6 59.6 Fomolhout 15 50.3 S29 43.2 
N 11 179 01.9 305 53.6 15.l 35 29.7 49.3 341 13.l 22.8 346 26.8 59.8 
D 12 194 04.4 320 53.1 S21 16.0 50 30.6 Nl5 48.9 356 15.l S 6 23.0 1 29.0 S 2 59.9 Gacrux 172 28.6 S57 00.5 
A 13 209 06.9 335 52.7 16.8 65 31.6 48.4 11 17.0 23.2 16 31.1 3 00.0 Gienah 176 17.6 S17 26.2 
y 14 224 09.3 350 52.2 17.6 80 32.6 47.9 26 19.0 23.4 31 33.3 00.l Hodor 149 23.0 $60 17.0 

15 239 11.8 5 51.7 .. 18.4 95 33.6 .. 47.5 41 20.9 .. 23.6 46 35.5 . . 00.2 Homol 328 27.8 N23 22.6 
16 254 14.3 20 51.3 19.2 110 34.5 47.0 56 22.9 23.8 61 37.7 00.3 Kaus Aust. 84 16.0 S34 23. 7 
17 269 16.7 35 50.8 20.l 125 35.5 46.6 71 24.9 24.0 76 39.9 00.5 
18 284 19.2 50 50.4 S21 20.9 140 36.5 Nl5 46.1 86 26.8 S 6 24.2 91 42.0 S 3 00.6 Kochab 137 20.0 N74 14.l 
19 299 21.7 65 49.9 21.7 155 37.4 45.7 101 28.8 24.4 106 44.2 00.7 Markab 14 02.2 Nl5 06.5 
20 314 24.l 80 49.5 22.5 170 38.4 45.2 116 30.7 24.6 121 46.4 00.8 Menkar 314 40.1 N 4 01.l 
21 329 26.6 95 49.0 .. 23.3 185 39.4 .. 44.7 131 32.7 .. 24.8 136 48.6 . . 00.9 Menkent 148 36.6 S36 16.7 
22 344 29.l 110 48.5 24.2 200 40.4 44.3 146 34.7 25.0 151 50.8 01.l Miaplacidus 221 45.3 S69 38.2 
23 359 31.5 125 48.1 25.0 215 41.3 43.8 161 36.6 25.2 166 53.0 01.2 

600 14 34.0 140 47.6 S21 25.8 230 42.3 Nl5 43.4 176 38.6 S 6 25.5 181 55.l S 3 01.3 Mirfak 309 14.7 N49 47.7 
01 29 36.4 155 47.7 26.6 245 43.3 42.9 191 40.6 25.7 196 57.3 01.4 Nunki 76 28.3 S26 19.2 
02 44 38.9 170 46.7 27.4 260 44.2 42.4 206 42.5 25.9 211 59.5 01.5 Peacock 53 57.0 S56 47.9 
03 59 41.4 185 46.2 .. 28.2 275 45.2 .. 42.0 221 44.5 .. 26.l 227 01.7 .. 01.6 Pollux 243 57.4 N28 04.2 
04 74 43.8 200 45.8 29.0 290 46.2 41.5 236 46.4 26.3 242 03.9 01.8 Procyon 245 25.l N 5 16.4 
05 89 46.3 215 45.3 29.9 305 47.2 41.1 251 48.4 26.5 257 06.0 01.9 

06 104 48.8 230 44.9 S21 30.7 320 48.l Nl5 40.6 266 50.4 S 6 26.7 272 08.2 S 3 02.0 Rasalhague 96 29.0 Nl2 34.6 
07 119 51.2 245 44.4 31.5 335 49.l 40.1 281 52.3 26.9 287 10.4 02.l Regulus 208 09.5 Nl2 03.6 

T 
08 134 53.7 260 43.9 32.3 350 50.l 39.7 296 54.3 27.1 302 12.6 02.2 Rigel 281 35.2 S 8 13.2 
09 149 56.2 275 43.5 .. 33.l 5 51.1 .. 39.2 311 56.2 .. 27.3 317 14.8 .. 02.4 Rigil Kent. 140 25.5 S60 45.5 u 10 164 58.6 290 43.0 33.9 20 52.0 38.8 326 58.2 27.5 332 16.9 02.5 Sabik 102 40.5 S15 42.1 

E 11 180 01.l 305 42.5 34.7 35 53.0 38.3 342 00.2 27.7 347 19.1 02.6 s 12 320 42.l S21 35.5 50 54.0 Nl5 37.8 357 02.1 S 6 27.9 2 21.3 S 3 02.7 Schedar 350 07.7 N56 26.2 D 195 03.6 

A 13 210 06.0 335 41.6 36.3 65 55.0 37.4 12 04.l 28.l 17 23.5 02.8 Shoulo 96 54.9 S37 05.5 

y 14 225 08.5 350 41.l 37.1 80 55.9 36.9 27 06.0 28.3 32 25.7 03.0 Siriu1 258 55.1 S16 41.3 
15 240 10.9 5 40.7 .. 37.9 95 56.9 .. 36.5 42 08.0 .. 28.5 47 27.8 . . 03.1 Spica 158 57.1 S11 03.7 
16 255 13.4 20 40.2 38.7 110 57.9 36.0 57 10.0 28.7 62 30.0 03.2 Suhoil 223 10.5 543 21.2 
17 270 15.9 35 39.8 39.5 125 58.9 35.5 72 11.9 28.9 77 32.2 03.3 

18 285 18.3 50 39.3 S21 40.3 140 59.9 Nl5 35.1 87 13.9 S 6 29.2 92 34.4 S 3 03.4 Vega 80 55.4 N38 46.3 
19 300 20.8 65 38.8 41.l 156 00.8 34.6 102 15.8 29.4 107 36.6 03.5 Zuben'ubi 137 32.6 S15 57.8 
20 315 23.3 80 38.4 41.9 171 01.8 34.1 117 17.8 29.6 122 38.7 03.7 S.HA. Mer. Pot.1. 
21 330 25.7 95 37.9 .. 42.7 186 02.8 .. 33.7 132 19.8 .. 29.8 137 40.9 .. 03.8 . , h m 

22 345 28.2 110 37.4 43.5 ,01 03.8 33.2 147 21.7 30.0 152 43.1 03.9 Venus 127 23.7 14 37 
23 0 30.7 125 37.0 44.3 216 04.7 32.8 162 23.7 30.2 167 45.3 04.0 Mars 216 44.2 8 38 

h m Jupiter 162 16.7 12 15 
Mer. Pou. 23 01.9 t' -0,5 d 0.8 ti 1.0 d 0.5 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 167 28.0 11 54 
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Twilight Moonrise 
SUN MOON Lot. Sunrise 

Nau!. Civil 4 5 6 7 
G.M.T. 

G.H.A. Dec. G.H.A. /} Dec. d H.P. . h m h m h m h m h m h m h m 

d h . . . , . N 72 04 08 05 29 06 36 - - - -
4~ 182 46.9 S 4 13.6 ll8 10.7 ll 6 S19 10.7 5.0 54.2 N 70 04 18 05 30 06 31 - - - -197 47.l 14.6 132 42.3 12.6 19 15.7 5.0 54.2 68 04 26 05 31 06 27 15 03 16 31 17 20 17 J2 

02 212 47.3 15.6 147 13.9 17 5 19 20.7 4.8 54.2 66 04 32 05 32 Oo 23 14 20 15 31 16 21 16 50 
03 227 47.5 .. 16.5 161 45.4 12.b 19 25.5 4.7 54.2 64 04 37 05 32 06 20 13 51 14 57 15 47 16 22 
04 242 47.7 17.5 176 17.0 12.4 19 30.2 4.7 54.2 62 04 41 05 33 06 17 13 29 14 32 15 22 16 00 
OS 257 47.9 18.5 190 48.4 12.5 19 34.9 4.5 54.2 60 04 45 05 33 06 15 13 11 14 12 15 03 15 42 

06 272 48.1 S 4 19.4 205 19.9 12.4 S19 39.4 4.5 54.2 N 58 04 48 05 33 06 12 12 57 13 56 14 47 15 28 
07 287 48.3 20.4 219 51.3 17 l 19 43.9 4.4 54.2 56 04 50 05 33 06 11 12 44 13 42 14 33 15 15 
08 302 48.5 21.4 234 22.6 12.4 19 48.3 4.3 54.2 54 04 53 05 34 06 09 12 33 13 30 14 21 15 04 

s 09 317 48.6 .. 22.3 248 54.0 l? 2 19 52.6 4.7 54.2 52 04 54 ' 05 34 06 07 12 23 13 20 14 10 14 54 

u 10 332 48.8 23.3 263 25.2 lL.3 19 56.8 4.1 54.2 so 04 56 05 34 06 06 12 15 13 10 14 01 14 45 

N 11 347 49.0 24.2 277 56.5 12.2 20 00.9 4.1 54.2 45 04 59 05 33 06 03 11 56 12 51 13 41 14 27 

D 12 2 49.2 S 4 25.2 292 27.7 12.2 S20 05.0 3.9 54.3 N 40 05 02 05 33 06 00 11 41 12 35 13 25 14 12 
A 13 11 49.4 26.2 306 58.9 12.l 20 08.9 J.9 54.3 35 05 03 05 32 05 58 11 29 12 21 13 11 13 59 
y 14 32 49.6 27.1 321 30.0 12.2 20 12.8 3 7 54.3 30 05 04 05 32 05 56 11 18 12 10 13 00 13 48 

15 47 49.8 .. 28.l 336 01.2 12.0 20 16.5 3.7 54.3 20 05 04 05 30 05 52 10 59 11 49 12 39 13 28 
16 62 50.0 29.1 350 32.2 12.1 20 20.2 3.6 54.3 N 10 05 03 05 27 05 48 10 43 11 32 12 22 13 12 
17 77 50.2 30.0 5 03.3 12.0 20 23.8 3.5 54.3 0 05 00 05 24 05 45 10 28 11 16 12 05 12 56 

18 92 50.4 S 4 31.0 19 34.3 12.0 S20 27 .3 3.4 54.3 S 10 04 56 05 21 05 42 10 12 11 00 11 49 12 40 
19 107 50.5 32.0 34 05.3 11.9 20 30.7 3.3 54.3 20 04 50 05 16 05 38 09 56 10 42 11 31 12 23 
20 122 50.7 32.9 48 36.2 11.9 20 34.0 3.2 54.3 30 04 42 05 10 05 34 09 38 10 22 11 11 l? 04 
21 137 50.9 .. 33.9 63 07.1 11.9 20 37.2 3.1 54.4 35 04 36 05 06 05 31 09 27 10 11 11 00 ,1 53 
22 152 51.l 34.9 77 38.0 11.8 20 40.3 3.0 54.4 40 04 29 05 01 05 28 09 15 09 58 10 46 11 40 
23 167 51.3 35.8 92 08.8 11.8 20 43.3 2.9 54.4 45 04 20 04 55 05 25 09 00 09 42 10 30 11 25 s: 182 51.5 S 4 36.8 106 39.6 11.8 S20 46.2 2.8 54.4 S 50 04 09 04 48 05 21 08 43 09 23 10 10 11 06 

197 51.7 37.7 121 10.4 11.7 20 49.0 2.8 54.4 52 04 03 04 45 05 19 08 34 09 14 10 01 10 57 
02 212 51.9 38.7 135 41.1 11.7 20 51.8 2.6 54.4 54 03 57 04 41 05 17 08 25 09 03 09 50 10 47 
03 227 52.1 .. 39.7 150 11.8 11.7 20 54.4 2.5 54.4 56 03 50 04 36 05 14 08 15 08 52 09 39 10 36 
04 242 52.2 40.6 164 42.5 11.6 20 56.9 2.5 54.4 58 03 42 04 32 05 12 08 03 08 38 09 25 10 23 
OS 257 52.4 41.6 179 l3.l ll.o 20 59.4 2.3 54.5 S 60 03 33 04 26 05 09 07 49 08 23 09 09 10 08 

06 272 52.6 S 4 42.6 193 43.7 11.6 S21 01.7 l.3 54.5 Twilight Moon1et 07 287 52.8 43.5 208 14.:. 11.5 21 04.0 2.1 54.5 lot. Sunset 
08 302 53.0 44.5 222 44.8 ll.~ 21 06.1 2.1 54.5 Civil Nout. 4 5 6 7 

M 09 317 53.2 .. 45.4 237 15.3 !1.5 21 08.2 1.9 54.5 
0 10 332 53.4 46.4 251 45.8 11.4 21 10.l 1.8 54.5 . h m h m h m h m h m h m h m 

N 11 347 53.5 47.4 266 16.2 ll.4 21 11.9 1.8 54.6 N 72 16 59 18 06 19 25 - - - -D 12 2 53.7 S 4 48.3 280 46.6 11.4 S21 13.7 l.6 54.6 N 70 17 04 18 05 19 16 - - .- -A 13 17 53.9 49.3 295 17.0 11.J 21 15.) 1.6 54.6 68 17 09 18 04 19 09 18 09 18 22 19 17 20 51 
y 14 32 54.1 50.3 309 47.3 11.3 21 16.9 1.4 54.6 66 17 12 18 03 19 03 18 53 19 23 20 16 21 32 

15 47 54.3 .. 51.2 324 17 .6 11.3 21 18.3 l.4 54.6 64 17 16 18 03 18 58 19 22 19 57 20 50 22 00 
16 62 54.5 52.2 338 47.9 11.3 21 19.7 1.2 54.6 62 17 19 18 03 18 54 19 45 20 22 21 14 22 22 
17 77 54.7 53.l .353 18.2 l .. 7 21 20.9 1.2 54.7 60 17 21 18 02 18 51 20 02 20 42 21 34 22 39 

18 92 54.9 S 4 54.l 7 48.4 11.2 S21 22.1 1.0 54.7 N 58 17 23 18 02 18 48 20 17 20 58 21 50 22 53 
19 107 55.0 55.l 22 18.6 11.2 21 23.1 1.0 54.7 56 17 25 18 02 18 45 20 30 21 12 22 04 23 06 
20 122 55.2 56.0 36 48.8 lLl 21 24.l 0.8 54.7 54 17 27 18 02 18 43 20 42 21 24 22 16 23 17 
21 137 55.4 .. 57.0 51 18.9 111 21 24.9 0.7 54.7 52 17 29 18 02 18 41 20 51 21 35 22 26 23 26 
22 152 55.6 57.9 65 49.0 11.l 21 25.6 0.7 54.8 so 17 30 18 02 18 40 21 00 21 44 22 35 23 35 
23 167 55.8 58.9 80 19.l 11.l 21 26.3 0.5 54.8 45 17 33 18 03 18 37 21 19 22 04 22 55 23 53 

6~ 182 56.0 S 4 59.9 94 49.2 11.0 s21 26.8 0.4 54.8 N 40 17 36 18 03 18 35 21 34 22 20 23 11 24 08 
197 56.l 5 00.8 109 19.2 11.0 21 27.2 0.4 54.8 35 17 39 18 04 18 33 21 47 22 33 23 24 24 20 

02 212 56.3 01.8 123 49.2 ll 0 21 27.6 0.2 54.8 30 17 41 18 05 18 32 21 59 22 45 23 36 24 31 
03 227 56.5 .. 02.7 138 19.2 10 9 21 27.8 0.1 54.9 20 17 45 18 07 18 32 22 18 23 06 23 56 24 49 
04 242 56.7 03.7 152 49.l 11.0 21 27.9 0.0 54.9 N 10 17 48 18 09 18 34 22 35 23 23 24 13 00 13 
05 257 56.9 04.7 167 19.1 10.9 21 27.9 0.1 54.9 0 17 52 18 12 18 37 22 51 23 40 24 30 00 30 
06 272 57.l S 5 05.6 181 49.0 10.8 S21 27 .8 0.2 54.9 S 10 17 55 18 16 18 41 23 07 23 56 24 46 00 46 
07 287 57.2 06.6 196 18.8 109 21 27.6 0.3 54.9 20 17 59 18 21 18 47 23 23 24 14 00 14 01 03 

T 
08 302 57.4 07.5 210 48.7 10.8 21 27.3 0.4 55.0 30 18 04 18 28 18 56 23 43 24 34 00 34 01 23 
09 317 57.6 .. 08.5 225 18.5 10.8 21 26.9 0.5 55.0 35 18 06 18 32 19 02 23 54 24 46 00 46 01 34 u 10 332 57.8 09.5 239 48.3 10.8 21 26.4 0.7 55.0 40 18 09 l8 37 19 09 24 07 00 07 00 59 01 48 

E 11 347 58.0 10.4 254 18.l 10.8 21 25.7 0.7 55.0 45 18 l3 18 43 19 18 24 23 00 23 01 15 02 03 s 
12 2 58.2 S 5 s so D ll.4 268 47.9 10.7 S21 25.0 0.8 55.l 18 17 18 50 19 30 24 42 00 42 01 35 02 22 

A 13 l7 58.3 12.3 283 17.6 10.7 21 24.2 l.O 55.l 52 18 19 18 53 19 35 24 51 00 51 01 44 02 31 

y 14 32 58.5 13.3 297 47.3 10.7 21 23.2 1.0 55.l 54 18 21 18 57 19 41 00 01 01 01 01 55 02 41 
15 47 58.7 .. 14.3 312 17.0 10.7 21 22.2 l.2 55.1 56 18 24 19 02 19 49 00 11 01 12 02 07 02 53 
16 62 58.9 15.2 326 46.7 10.6 21 21.0 1.3 55.l 58 18 26 19 07 19 57 00 23 01 25 02 20 03 06 
17 77 59.l 16.2 341 16.3 10.7 21 19.7 1.3 55.2 S 60 18 29 19 12 20 06 00 36 01 41 02 36 03 21 
18 92 59.3 S 5 17.l 355 46.0 10.6 S21 18 4 1.5 55.2 SUN MOON 19 107 59.4 18.l 10 15.6 10.6 21 16.9 l.6 55.2 
20 122 59.6 19.l 24 45.2 10.6 21 15.3 1.7 55.2 Eqn. of Time Mer. Mer. Poss. 

AQ• Doy Phase 
21 137 59.8 .. 20.0 39 14.8 10.5 21 13.6 1.8 55.3 00" 12" Poss. Upper lower 

22 153 00.0 21.01 53 44.3 10.5 21 11.8 1.9 55.3 m . m ' h m h m h "' d 
;>3 168 00.2 21.91 68 13.8 10.6 21 09.9 2.0 55.3 4 11 07 11 16 11 49 16 39 04 15 06 

"'D 
5 11 26 11 35 11 48 17 28 05 03 07 C) 

I - . 16.0 d l.O S.D. 14.8 14.9 15.0 6 11 43 11 52 ~l 48 18 18 05 52 08 



196 OCTOBER 7, 8, 9 (WED., THURS., FRI.) 

ARIES VENUS -3.7 MARS +l.7 JUPITER -1.2 SATURN +l.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Doc. 
d h " 

, . , . , . , . , . . , . . , . , . 
7~ 15 33.l 140 36.5 S21 45.l 231 05.7 Nl5 32.3 177 25.7 S 6 30.4 182 47.5 S 3 04.1 Acomar 315 36.3 S40 22.6 

30 35.6 155 36.0 45.9 246 06.7 31.8 192 27.6 30.6 197 49.6 04.3 Achernar 335 44.1 S57 19.8 
02 45 38.0 170 35.5 46.7 261 07.7 31.4 207 29.6 30.8 212 51.8 04.4 Acrux 173 37.1 S62 59.7 
03 60 40.5 185 35.1 .. 47.5 276 08.7 .. 30.9 222 31.5 .. 31.0 227 54.0 .. 04.5 Adhara 255 31.5 S28 56.6 
04 75 43.0 200 34.6 48.3 291 09.6 30.4 237 33.5 31.2 242 56.2 04.6 Aldebaran 291 17.0 NH, 28.4 
05 90 45.4 215 34.1 49.0 306 10.6 30.0 252 35.5 31.4 257 58.4 04.7 
06 105 47.9 230 33.7 S21 49.8 321 11.6 Nl5 29.5 267 37.4 S 6 31.6 273 00.5 S 3 04.8 Alioth 166 42.4 N56 03.7 

w 07 120 50.4 245 33.2 50.6 336 12.6 29.1 282 39.4 31.8 288 02.7 05.0 Alkaid 153 18.4 N49 24.5 

E 
08 135 52.8 260 32.7 51.4 351 13.6 28.6 297 41.3 32.0 303 04.9 05.1 Al No'ir 28 13.7 S47 03.1 

I> 
09 150 55.3 275 32.3 .. 52.2 6 14.5 .. 28.l 312 43.3 .. 32.2 318 07.1 .. 05.2 Alnilam 276 10.8 S l 12.7 
IO 165 57.8 290 31.8 53.0 21 15.5 27.7 327 45.3 32.4 333 09.3 05.3 Alphard 218 20.l S 8 34.5 

N 11 181 00.2 305 31.3 53.8 36 16.5 27.2 342 47.2 32.7 348 11.5 05.4 
E 

12 '; 196 02.7 320 30.9 S21 54.6 51 17.5 Nl5 26.7 357 49.2 S 6 32.9 3 13.6 S 3 05.6 Alphecca 126 31.8 N26 46.8 
!) 13 2 ll 05.? 335 30.4 55.3 66 18.5 26.3 12 51.1 33.l 18 15.8 05.7 Alpheratz 358 08.2 N28 59.4 

A 14 226 07.6 350 29.9 56.l 81 19.4 25.8 27 53.l 33.3 33 18.0 05.8 Altair 62 31.8 N 8 49.3 

y 15 241 10.1 5 29.4 .. 56.9 96 20.4 .. 25.3 42 55.1 . . 33.5 48 20.2 . . 05.9 Ankoo 353 39.1 542 24.4 
16 256 12.5 20 29.0 57.7 111 21.4 24.9 57 57.0 33.7 63 22.4 06.0 Antares 112 56.2 S26 23.4 
17 271 15.0 35 28.5 58.5 126 22.4 24.4 72 59.0 33.9 78 24.5 06.1 
18 286 17.5 50 28.0 S21 59.2 141 23.4 Nl5 24.0 88 00.9 S 6 34.1 93 26.7 S 3 06.3 Arcturus 146 18.1 Nl9 16.9 
19 301 19.9 65 27.6 22 00.0 156 24.3 23.5 103 02.9 34.3 108 28.9 06.4 Atria 108 20.l S68 59.9 
20 316 22.4 80 27.l 00.8 171 25.3 23.0 118 04.9 34.5 123 31.l 06.5 Avior 234 28.l S59 26. 7 
21 331 24.9 95 26.6 .. 01.6 186 26.3 .. 22.6 133 06.8 . . 34.7 138 33.3 .. 06.6 Bellatrix 278 57.8 N 6 20.l 
22 346 27.3 llO 26.l 02.3 201 27.3 22.1 148 08.8 34.9 153 35.4 06.7 Betelgeuse 271 27.4 N 7 24.3 
23 1 29.8 125 25.7 03.1 216 28.3 21.6 163 10.7 35.l 168 37.6 06.9 

8~ 16 32.3 140 25.2 S22 03.9 231 29.3 Nl5 21.2 178 12.7 S 6 35.3 183 39.8 S 3 07.0 Canopus 264 06.8 S52 40.8 
31 34.7 155 24.7 04.7 246 30.2 20.7 193 14.7 35.5 198 42.0 07.1 Capello 281 10.0 N45 58.7 

02 46 37.2 170 24.2 05.4 261 31.2 20.2 208 16.6 35.7 213 44.2 07.2 Deneb 49 47.8 N45 13.2 
03 61 39.7 185 23.8 .. 06.2 276 32.2 .. 19.8 223 18.6 .. 35.9 228 46.3 . . 07.3 Denebola 182 58.6 Nl4 40.6 
04 76 42.l 200 23.3 07.0 291 33.2 19.3 238 20.5 36.l 243 48.5 07.4 Diphdo 349 19.8 S18 05.2 
05 91 44.6 215 22.8 07.7 306 34.2 18.8 253 22.5 36.3 258 50.7 07.6 

06 106 47.0 230 22.3 S22 08.5 321 35.2 Nl5 18.4 268 24.5 S 6 36.6 273 52.9 S 3 07.7 Dubhe 194 21.8 N61 51.0 
07 121 49.5 245 21.9 09.3 336 36.2 17.9 283 26.4 36.8 288 55.l 07.8 Elnath 278 43.l N28 35.5 

T 08 136 52.0 260 21.4 10.0 351 37.1 17.4 298 28.4 37.0 303 57.2 07.9 Eltanin 90 57.6 N51 29.8 
H 09 151 54.4 275 20.9 .. 10.8 6 38.l .. 17.0 313 30.3 .. 37.2 318 59.4 . . 08.0 Enif 34 10.7 N 9 47.6 
u 10 166 56.9 290 20.4 ll.6 21 39.1 16.5 328 32.3 37.4 334 01.6 08.1 Fomalhaut 15 50.3 S29 43.2 
R 11 181 59.4 305 19.9 12.3 36 40.1 16.0 343 34.2 37.6 349 03.8 08.3 
s 12 197 01.8 320 19.5 S22 13.1 51 41.l Nl5 15.6 358 36.2 S 6 37.8 4 06.0 S 3 08.4 Gacrux 172 28.5 S57 00.4 
D 13 212 04.3 335 19.0 13.8 66 42.1 15.1 13 38.2 38.0 19 08.1 08.5 Gienah 176 17.6 S17 26.2 
A 14 227 06.8 350 18.5 14.6 81 43.1 14.6 28 40.l 38.2 34 10.3 08.6 Hodor 149 23.0 S60 17.0 
y 15 242 09.2 5 18.0 .. 15.4 96 44.0 .. 14.2 43 42.1 .. 38.4 49 12.5 . . 08.7 Hamal 328 27.8 N23 22.6 

16 257 11.7 20 17.6 16.l 111 45.0 13.7 58 44.0 38.6 64 14.7 08.9 Kaus Aust. 84 16.0 S34 23.7 
17 272 14.2 35 17.l 16.9 126 46.0 13.2 73 46.0 38.8 79 16.9 09.0 

18 287 16.6 50 16.6 S22 17.6 141 47.0 Nl5 12.8 88 48.0 S 6 39.0 94 19.0 S 3 09.1 Kochab 137 20.0 N74 14.l 
19 302 19.l 65 16.1 18.4 156 48.0 12.3 103 49.9 39.2 109 21.2 09.2 Markab 14 02.2 N15 06.5 
20 317 21.5 80 15.6 19.1 171 49.0 11.8 118 51.9 39.4 124 23.4 09.3 Menkar 314 40.l N 4 01.l 
21 332 24.0 95 15.2 .. 19.9 186 50.0 .. 11.4 133 53.8 . . 39.6 139 25.6 .. 09.4 Menkent 148 36.6 S36 16.7 
22 347 26.5 110 14.7 20.6 201 51.0 10.9 148 55.8 39.8 154 27.8 09.6 Miaplacidus 221 45.3 S69 38.2 
23 2 28.9 125 14.2 21.4 216 52.0 10.4 163 57.8 40.0 169 29.9 09.7 

900 17 31.4 140 13.7 S22 22.l 231 52.9 N15 10.0 178 59.7 S 6 40.3 184 32.1 S 3 09.8 Mirfak 309 14.7 N49 47.7 
01 32 33.9 155 13.2 22.9 246 53.9 09.5 194 01.7 40.5 199 34.3 09.9 Nunki 76 28.3 S26 19.2 
02 47 36.3 170 12.7 23.6 261 54.9 09.0 209 03.6 40.7 214 36.5 10.0 Peacock 53 57.1 S56 47.9 
03 62 38.8 185 12.3 .. 24.4 276 55.9 .. 08.6 224 05.6 .. 40.9 229 38.7 . . 10.2 Pollux 243 57.4 N28 04.2 
04 77 41.3 200 11.8 25.1 291 56.9 08.l 239 07.6 41.l 244 40.9 10.3 Procyon 245 25.1 N 5 16.4 
05 92 43.7 215 11.3 25.9 306 57.9 07.6 254 09.5 41.3 259 43.0 10.4 

06 107 46.2 230 10.8 S22 26.6 321 58.9 Nl5 07.2 269 11.5 S 6 41.5 274 45.2 S 3 10.5 Rasalhague 96 29.1 Nl2 34.6 
07 122 48.6 245 10.3 27.4 336 59.9 06.7 284 13.4 41.7 289 47.4 10.6 Regulus 208 09.5 Nl2 03.6 
08 137 51.l 260 09.9 28.l 352 00.9 06.2 299 15.4 41.9 304 49.6 10.7 Rigel 281 35.2 S 8 13.2 

F 09 152 53.6 275 09.4 .. 28.9 7 01.9 .. 05.8 314 17.4 . . 42.1 319 51.8 .. 10.9 Rigil Kent. 140 25.5 S60 45.5 

R 10 167 56.0 290 08.9 29.6 22 02.8 05.3 329 19.3 42.3 334 53.9 11.0 Sabik 102 40.5 S15 42.l 

I 11 182 58.5 305 08.4 30.3 37 03.8 04.8 344 21.3 42.5 349 56.1 11.1 

D 12 198 01.0 320 07.9 522 31.1 52 04.8 Nl5 04.4 359 23.2 S 6 42.7 4 58.3 5 3 11.2 Schedar 350 07.7 N56 26.2 
A 13 213 03.4 335 07.4 .31.8 67 05.8 03.9 14 25.2 42.9 20 00.5 11.3 Shaula 96 55.0 S37 05.5 
y 14 228 05.9 350 06.9 32.5 82 06.8 03.4 29 27.1 43.1 35 02.7 11.5 Sirius 258 55.0 S16 41.3 

15 243 08.4 5 06.5 .. 33.3 97 07.8 . . 02.9 44 29.l . . 43.3 50 04.8 .. 11.6 Spica 158 57.l 511 03.7 
16 258 10.8 20 06.0 34.0 112 08.8 02.5 59 31.1 43.5 65 07.0 11.7 Suhoil 223 10.5 543 21.2 
17 273 13.3 35 05.5 34.8 127 09.8 02.0 74 33.0 43.7 80 09.2 11.8 

18 288 15.8 50 05.0 S22 35.5 142 10.8 Nl5 01.5 89 35.0 S 6 43.9 95 11.4 S 3 11.9 Vega 80 55.4 N38 46.3 
19 303 18.2 65 04.5 36.2 157 11.8 01.l 104 36.9 44.2 110 13.6 12.0 Zuben"ubi 137 32.6 515 57.8 
20 318 20.7 80 04.0 37.0 172 12.8 00.6 119 38.9 44.4 125 15.7 12.2 S.H.A. Mer. Pou. 
21 )33 23.1 95 03.5 .. 37.7 187 13.8 15 00.l 134 40.9 .. 44.6 140 17.9 .. 12.3 . , h m 

22 348 25.6 110 03.1 38.4 .<u2 14.8 14 59.7 149 42.8 44.8 155 20.1 12.4 Venus 123 52.9 14 39 
23 3 28.1 125 02.6 39.1 217 15.7 59.2 164 44.8 45.0 170 22.3 12.5 Mars 214 57.0 8 33 

h m Jupiter 161 40.4 12 06 
M~r. Pass. 22 50.l V -0.5 d 0.8 V 1.0 d 0.5 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 167 07.5 11 44 



OCTOBER 7, 8, 9 (WED., THURS., FRI.) 197 

Twilight Moonrise 
SUN MOON Lat. Sunrise 

Naut. Civil 7 8 9 10 
G.M.T. 

h h h h h h ,, 
G.H.A. Dec:. G.H.A. ,. Dec. d H.P. . m m m m m m m 

d h . . ' 
N 72 04 23 05 47 06 50 - 20 02 18 ?8 18 02 

7~ 183 00.3 S 5 22:91 82 43:4 10.5 S21 07.9 2.2 55.4 N 70 04 31 05 42 06 43 - 18 13 17 56 17 44 
198 00.5 23.8 97 12.9 10.5 21 05.7 2.2 55.4 68 04 37 05 42 06 37 17 32 17 33 17 32 17 30 

02 213 00.7 24.8 111 42.4 10.4 21 03.5 2.3 55.4 66 04 42 05 41 06 33 16 50 17 05 17 14 17 18 
03 228 00.9 .. 25 8 126 l l.8 10.5 21 01.2 2.~ 55.4 64 04 46 05 41 06 28 ! 16 22 16 44 16 58 17 09 
04 243 01.1 26.7 140 41.,; 10 • 20 58. 7 2.6 55 5 62 04 49 05 41 06 25 16 00 16 27 16 46 17 00 
05 258 01.2 27.7 155 10.7 10.4 20 56.l 2.o 55.5 60 04 52 ' 05 40 06 22 15 42 16 12 16 35 16 53 

06 273 01.4 S 5 28.6 169 40.1 10.4 5<'0 53.5 2.8 55.5 N 58 04 54 05 40 06 19 15 28 16 00 16 25 16 46 
07 288 01.6 29.6 184 09.5 10.4 20 50.7 2.9 55.5 56 04 56 05 39 06 17 15 15 15 49 16 17 16 41 w 08 303 01.8 30.5 198 38.9 10.4 20 47.8 30 55.6 54 04 58 ')5 39 06 14 15 04 15 40 16 10 16 35 

E 09 318 02.0 .. 31.5. 21' 08.3 10.4 20 44.8 J.I 55.6 52 05 00 0'.:> 39 06 17 14 54 15 31 16 03 16 31 
0 10 333 02.1 32.5 i 227 37 7 10.; 20 41.7 3.2 55.6 50 05 01 , 05 :;!:< 06 10 14 45 15 24 15 57 16 26 
N 11 348 02.3 33.4 I 242 07.0 10.4 ?O 38.5 }4 S' 7 45 05 03 i o~. 37 "6 Ob 14 77 15 08 15 44 16 17 
E 12 3 02.5 S 256 S7u 35.1 N 40 05 05 36 06 03 14 12 14 54 15 33 16 10 s 5 34.4 3b.4 lO 3 3.4 55.7 

051 D 13 18 02.7 35.3 271 05.7 10. ~ ,'.O .31.7 3.5 55.7 35 05 05 05 35 06 00 13 59 14 43 15 24 16 03 

A 
14 33 02.8 36.3 285 35.0 JO J 20 28.? 3.7 "5.8 30 05 06 05 33 05 57 13 48 14 33 15 16 15 57 

y 15 48 o,.o ·• 37.2 300 04.' 10.3 20 24.5 3.8 ~r; 8 20 05 05 05 31 05 53 13 28 14 16 15 02 15 47 
16 63 0.3.2 38.2 )14 33 b 10.3 20 20.7 3.8 55.1:l N 10 05 03 I 05 27 05 48 13 12 14 01 14 50 15 38 
17 78 03.4 39.1, 329 0?.9 10; 20 16.9 4.0 55.8 0 04 59 05 24 05 44 12 56 13 47 14 38 15 29 

18 93 03.6 S 5 40.1 343 32.2 10.2 S20 12.9 4.1 55.9 S 10 04 54 05 19 05 40 12 40 13 33 14 27 15 21 
19 108 03.7 41.l 358 01.4 10.3 20 08.8 4.2 55.9 20 04 47 05 13 05 36 12 23 13 18 14 14 15 12 
20 123 03.9 42.0 12 30.7 10.2 20 04.6 4.3 55.9 30 04 38 05 06 05 30 12 04 13 01 14 00 15 O:? 
21 138 04.l .. 43.0 26 59.9 10.3 20 00.3 4.4 56.0 35 04 31 05 02 05 27 11 53 12 51 13 52 14 56 
22 153 04.3 43.9 41 29.2 10.2 19 55.9 4.5 56.0 40 04 24 04 56 05 24 11 40 12 39 13 42 14 49 
23 168 04.4 44.9 55 58.4 10.2 19 51.4 4.7 56.0 45 04 14 04 50 05 19 11 25 12 25 13 31 14 41 

800 183 04.6 S 5 45.8 70 27.6 10.2 S19 46.7 4.7 %.1 S 50 04 02 04 41 05 14 11 06 12 09 13 18 14 31 
01 198 04.8 46.8 84 56.1:l 10.2 19 42.0 4.8 5o.l 52 03 55 04 37 05 12 10 57 12 01 13 12 14 27 
02 213 05.0 47.7 99 26.0 10.2 19 37.2 5.0 56.l 54 03 49 04 33 05 09 10 47 11 52 13 05 14 22 
03 228 05.l .. 48.7 113 55.2 10.2 19 32.2 ~-l 56.2 56 03 41 04 28 05 07 10 36 11 42 12 57 14 16 
04 243 05.3 49.7 128 24.4 10.2 19 27.l ~-1 56.2 58 03 32 04 23 05 04 10 23 11 31 12 48 14 10 
05 258 05.5 50.6 142 53.6 :0.2 19 22.0 5.3 56.2 S 60 03 22 04 17 05 00 10 08 11 18 12 38 14 03 

06 273 05.7 S 5 51.6 157 22.8 l J.l S19 16.7 5.4 56.3 Twilight Moonset 
07 288 05.9 52.5 171 51.9 ;0.2 19 11.3 5.5 56.3 Lat. Sunset 

T 08 303 06.0 53.5 186 21.l 10.2 19 05.8 ~6 56.3 Civil Naut. 7 8 9 10 
H 09 318 06.2 .. 54.4 200 50.3 10.1 l'I 00.2 5.7 56.4 
u 10 333 06.4 55.4 215 19.4 10 2 18 54.5 5.8 56.4 . • m h m h m h m h m h m h m 

R 11 348 06.6 56.3 229 48.6 10.l 18 48.7 -;9 56.4 N 72 l6 43 17 51 19 09 - 20 18 23 30 25 44 
s 12 3 06.7 S 5 57.3 244 17.7 10.2 S18 42.8 6.0 56.5 N 70 16 50 17 51 19 02 - 21 57 24 01 00 01 
0 13 18 06.9 58.2 258 46:; lU.l 18 36.8 6.2 56.5 68 16 56 17 52 18 56 20 51 22 36 24 24 00 24 
A 14 33 07.1 5 59.2 273 16.0 !0.1 18 30.6 6.2 56.~ 66 17 01 17 52 18 51 21 32 23 03 24 41 00 41 
y :'.5 48 07.? 6 00.l 287 45.l 10.2 18 24.4 6.4 56.6 64 17 05 17 53 18 48 22 00 23 24 24 56 00 56 

16 63 07.4 01.l 302 14.3 10.l 18 18.0 6.4 56.6 62 17 09 17 53 18 44 22 22 23 41 25 07 01 07 
17 78 07.6 02.0 316 43.4 10.l 18 11.6 6.5 'i6.6 60 17 12 17 54 18 42 22 39 23 55 25 17 01 17 

18 93 07.8 S 6 03.0 331 12.5 10.l Sl8 05.1 6.7 56.7 N 58 17 15 17 54 18 39 22 53 24 06 00 06 01 26 
19 108 07.9 03.9 345 41.6 10.2 17 58.4 6.8 56.7 56 17 17 17 55 18 37 23 06 24 17 00 17 01 34 
20 123 08.l 04.9 0 10.8 10.l 17 51.6 6.8 56.8 54 17 20 17 55 18 36 23 17 24 26 00 26 01 41 
21 138 08.3 .. 05.9 14 39.9 10.1 17 44.8 7.0 56.8 52 17 22 17 56 18 35 23 26 24 34 00 34 01 47 
22 153 08.5 06.8 29 09.0 10.1 17 37.8 7) 56.8 50 17 24 17 56 18 33 23 35 24 41 00 41 01 52 
23 168 08.6 07.8 43 38.l 10.l 17 30.7 7.1 56.9 45 17 28 17 57 18 31 23 53 24 56 00 56 02 04 9: 183 08.8 S 6 08.7 58 07.2 lv.2 S17 23.6 7.3 56.9 N 40 17 31 17 59 18 30 24 08 00 08 01 09 02 14 

198 09.0 09.7 72 36.4 10 1 17 16.3 7.4 56.9 35 17 35 18 00 18 29 24 20 00 20 01 19 02 22 
02 213 09.l 10.6 87 05.5 10.1 17 08.9 7.~ 57.0 30 17 37 18 01 18 29 24 31 00 31 01 29 &2 29 
03 228 09.3 .. 11.6 101 34.6 10 l 17 01.4 7.~ ~7.0 20 17 42 18 04 18 30 24 49 00 49 01 45 02 42 
04 243 09.5 12.5 116 03.7 10.1 16 53.9 7 7 57.l N 10 17 47 18 08 18 32 00 13 01 05 01 59 02 53 
05 258 09.7 13.5 130 32.8 10.l 16 46.2 7.8 57 1 0 1/ 51 18 12 18 36 00 30 01 20 02 12 03 03 

06 273 09.8 S 6 14.4 145 01.9 lO.l S16 38.4 7.9 57 1 S 10 17 55 18 16 18 41 00 46 01 35 02 24 03 13 
07 288 10.0 15.4 159 31.0 10.1 16 30.5 8.0 57.2 20 18 00 18 22 18 48 01 03 01 51 02 38 03 23 
08 303 10.2 16.3 174 00.l 10.1 16 22.5 8.0 57.2 30 18 05 18 30 18 58 01 23 02 09 02 54 03 35 

F 09 318 10.3 .. 17.3 188 29.2 10.1 16 14.5 8.2 57.2 35 18 09 18 34 19 04 01 34 02 20 03 03 03 42 
R 10 333 10.5 18.2 202 58.3 10 l 16 06.3 8.3 57.3 40 18 12 18 40 19 12 01 48 02 32 03 13 03 50 
I 11 348 10.7 19.2 217 27.4 10.2 15 58.0 8.4 57.3 45 18 17 18 47 19 22 02 03 02 46 03 25 03 59 
D 12 3 10.9 S 6 20.1 231 56.6 10.l S15 49.6 8.4 57.4 S 50 lb 22 18 55 19 35 02 22 03 04 03 39 04 10 
A 13 18 11.0 21.l 246 25.7 10.l 15 41.2 8.6 57.4 52 18 24 18 59 19 41 02 31 03 12 03 46 04 15 
y 14 33 11.2 22.0 260 54.8 10.1 15 32.6 8.7 57.4 54 18 27 19 03 19 48 02 41 03 21 03 54 04 21 

15 48 11.4 .. 23.0 275 23.9 10.l 15 23.9 8.7 57.5 56 18 30 19 08 19 56 02 53 03 31 04 02 04 27 
' 16 63 11.5 23.9 289 53.0 10.l 15 15.2 8.9 57.5 58 18 33 19 14 20 05 03 06 03 43 04 11 04 34 

17 78 11.7 24.9 304 22.1 10.1 15 06.3 8.9 57.5 S 60 18 37 19 20 20 16 03 21 03 56 04 22 04 42 
18 93 11.9 S 6 25.8 318 51.2 10.1 S14 57.4 9.1 57.6 SUN MOON 
19 108 12.0 26.8 333 20.3 10 I 14 48.3 9.1 57.6 
20 123 12.2 27.7 347 49.4 10.1 14 39.2 9.2 57.7 

Eqn. of r;me Mer. Mer. Poss. 
Age Phase Oay 

21 l ~8 12.4 .. 28.6 2 18.5 10 l 14 30 0 9.3 57.7 oo· 12" Poss. Upper lower 
22 153 12.6 29.6 16 47.6 10.l 14 20.7 9.4 57.7 m • m ' h m h m h "' d 
23 168 12.7 30.5 31 16.7 10.1 14 11.3 9.5 578 7 12 01 12 10 11 48 19 08 06 43 09 

8 12 18 12 27 11 48 19 59 07 34 10 0 j SD. 16.0_ rf 1.0 s.o. 15.2 15.4 15.6 9 12 35 12 43 11 47 20 50 08 25 11 



198 OCTOBER 10, 11, 12 (SAT., SUN., MON.) 

ARIFS VENUS -3.8 MARS +1.7 JUPITER -1.2 SATURN +1.0 
G.M.1.t-----t--------+-------+--------+-------+------------r, IIA <,HA G.H.A. 

STARS 

,J ,, 

10~ 
02 
03 
04 
05 
06 
07 

s 08 
A 09 
T 10 
u 11 

IH 30 ~ 
IJ .3 l.O 
48 35.5 
63 37.9 
78 40.4 
93 42.9 

108 45.3 
123 47.8 
138 50.3 
153 52.7 
168 55.2 
183 57.6 

R 12 199 00.l 
D 13 214 02.6 
A 14 229 05.0 
Y 15 244 07.5 

16 259 10.0 
17 274 12.4 

18 
19 
20 
21 
22 
23 

289 14.9 
304 17.4 
319 19.8 
334 22.3 
349 24.7 

4 27.2 

Dec. 

140 O?.l S22 39.9 232 16.7 Nl4 58.7 
155 01.6 40.6 247 17.7 58.2 
170 01.1 41.3 262 18.7 57.8 
185 00.6 · · 42.0 277 19.7 · · 57.3 
200 00.l 42.8 292 20.7 56.8 
214 59.6 43.5 307 21.7 56.4 
229 59.2 S22 44.2 322 22. 7 Nl4 55.9 
244 58.7 44.9 337 23.7 55.4 
259 58.2 45.7 352 24.7 55.0 
274 57.7 · · 46.4 7 25.7 · · 54.5 
289 57.2 47.l 22 26.7 54.0 
304 56.7 47.8 37 27.7 53.5 
319 56.2 S22 48.5 52 28.7 Nl4 53.l 
334 55.7 49.2 67 29.7 52.6 
349 55.2 50.0 82 30.7 52.l 

4 54.7 · · 50.7 97 31.7 · · 51.7 
19 54.3 51.4 112 32.7 51.2 
34 53.8 52.1 127 33. 7 50. 7 
49 53.3 S22 52.8 142 34.7 Nl4 50.2 
64 52.8 53.5 157 35.7 49.8 
79 52.3 54.2 172 36.7 49.3 
94 51.8 · · 54. 9 187 37 .7 · · 48.8 

109 51.3 55.6 202 38.7 48.4 
124 50.8 56.3 217 39.7 47.9 

G.H.A. Dec. 

179 46.7 S 6 45.2 
194 48.7 45.4 
209 50.7 45.6 
224 52.6 · · 45.8 
239 54.6 46.0 
254 56.5 46.2 

269 58.5 S 6 46.4 
285 00.5 46.6 
300 02.4 46.8 
315 04.4 · · 47.0 
330 06.3 47.2 
345 08.3 4 7.4 

0 10.2 S 6 47.6 
15 12.2 47.8 
30 14.2 48.0 
45 16.1 · · 48.3 
60 18.l 48.5 
75 20.0 48.7 

90 22.0 S 6 48.9 
105 24.0 49.l 
120 25.9 49.3 
135 27 .9 · · 49.5 
150 29.8 49.7 
165 31.8 49.9 

G.H.A. Dec. 

185 24.5 S 3 12.6 
200 26.6 12. 7 
215 28.8 12.9 
230 31.0 · · 13.0 
245 33.2 13.l 
260 35.4 13.2 

275 37.5 S 3 13.3 
290 39. 7 13.5 
305 41.9 13.6 
320 44.1 · · 13.7 
335 46.3 13.8 
350 48.5 13.9 

5 50.6 S 3 14.0 
20 52.8 14.2 
35 55.0 14.3 
so 57 .2 · · 14.4 
65 59.4 14.5 
81 01.5 14.6 

96 03.7 S 3 
111 05.9 
126 08.l 
141 10.3 · · 
156 12.4 
171 14.6 

14.7 
14.9 
15.0 
15.l 
15.2 
15.3 

Nome 

Acamor 
Achernar 
Acrux 
Adhara 
Aldebaran 

Alioth 
Alkaid 
Al Na'ir 
Alnilam 
Alphard 

Alphecca 
Alpheratz 
Altair 
Ankoo 
Antares 

Arcturus 
Atria 
Avior 
Bellatrix 
Betelgeuse 

1100 
01 
02 
03 
Oil 
05 
06 
07 
08 

19 29.7 139 50 3 S22 57.l 232 40.7 Nl4 47.4 180 33.7 S 6 50.l 186 16.8 S 
l4 32.J 154 49 ll 57.8 247 41.7 46.9 195 35.7 50.3 201 19.0 
4'1 14.6 lo'/ 4'/.3 58.5 ?62 4?.7 46.5 210 37.7 50.5 216 21.2 

3 15.4 Canopus 
15.6 Capello 
15.7 Deneb 

s 09 
u 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

1200 
01 
02 
03 
04 
05 

M II I IH4 4B.ll · · 59.? ?77 43.7 · · 46.0 225 39.6 · · ~,0.7 231 23.3 · · 
/'/ l'I '• l'l'I 411 J ?2 59.9 792 44.7 45.5 740 41.6 50.9 246 25.5 
'/4 47.ll /14 41.U 23 00.6 307 45.7 45.0 255 43.~ 51.l 261 77.7 

15.8 
15.9 
16.0 

10'/ 44.', 779 47.3 S?3 01.l 322 46.7 Nl4 44.6 no 45.5 S 6 51.3 276 29.9 S 
U4 46.9 ?44 46.9 02.0 337 47.7 44.l 285 47.5 51.5 291 32.J 
]3<) 49.4 259 46.4 02.7 352 48.7 43.6 300 49.4 51.7 306 34.2 

3 16.2 
16.3 
16.4 
16.5 
16.6 

154 51.9 274 45.9 · · 03.4 7 49.7 · · 43.l 315 51.4 · · 51.9 321 36.4 · · 
169 54.3 289 45.4 04.0 22 50.7 42.7 330 53.3 52.1 336 38.6 
184 56.8 304 44.9 04.7 37 51.7 42.2 345 55.3 52.3 351 40.8 

199 59.2 319 44.4 S23 05.4 52 52.7 Nl4 41.7 0 57.2 S 6 52.6 6 43.0 S 3 
215 01.7 334 43.9 06.l 67 53.7 41.3 15 59.2 52.8 21 45.l 
230 04.2 349 43.4 06.8 82 54.7 40.8 31 01.2 53.0 36 47.3 
245 06.6 4 42.9 · · 07.5 97 55.7 · · 40.3 46 03.1 · · 53.2 51 49.5 · · 
260 09.1 19 42.4 08.2 112 56.7 39.8 61 05.1 53.4 66 51.7 
275 11.6 34 41.9 08.9 127 57.7 39.4 76 07.0 53.6 81 53.9 

290 14.0 49 41.4 S23 09.6 142 58.7 Nl4 38.9 91 09.0 S 6 53.8 96 56.1 S 3 
305 16.5 64 40.9 10.3 157 59.7 38.4 106 11.0 54.0 111 58.2 
320 19.0 79 40.4 .10.9 173 00.7 37.9 121 12.9 54.2 127 00.4 
335 21.4 94 39.9 · · 11.6 188 01.7 · · 37.5 136 14.9 · · 54.4 142 02.6 · · 
350 23.9 109 39.4 12.3 203 02.7 37.0 151 16.8 54.6 157 04.8 

5 26.4 124 38.9 13.0 218 03.7 36.5 166 18.8 54.8 172 07.0 

16.7 

16.9 
17.0 
17.1 
17.2 
17.3 
17.4 

17.6 
17.7 
17.8 
17.9 
18.0 
18.1 

20 28.8 139 38.4 S23 13.7 233 04.7 Nl4 36.0 181 20.7 S 6 55.0 187 09.1 S 3 18.3 
35 31.3 154 37.9 14.4 248 05.7 35.6 196 22.7 55.2 202 11.3 18.4 
50 33.7 169 37.4 15.0 263 06.7 35.1 211 24.7 55.4 217 13.5 18.5 
65 36.2 184 36.9 · · 15.7 278 07.7 · · 34.6 226 26.6 · · 55.6 232 15.7 · · 18.6 
80 38.7 199 36.4 16.4 293 08.8 34.1 241 28.6 55.8 247 17.9 18.7 
95 41.l 214 35.9 17.1 308 09.8 33.7 256 30.5 56.0 262 20.0 18.9 

06 110 43.6 'l/9 35.4 523 17.8 323 10.8 N14 33.2 271 32.5 S 6 56.2 277 22.2 S 3 19 0 
07 I?~ 41>.l 744 34 9 18.4 J3!! ll.8 32.7 286 34.4 56 4 292 24.4 19.l 
08 140 48 '• lS'/ 34.4 19 I 3~>3 l?.8 32.2 301 36.4 56.6 307 26.1:, 19.2 

M 09 I',~ 51.0 774 '13.9 · · l'J.R B U.!l · · 31.8 316 38.4 · · 56.9 322 28.8 · · 19.3 
O 10 170 '>3.~ ?!19 33.4 20.4 23 14.8 31.3 331 40.3 57.l 337 30.9 19.4 
N 11 185 55.9 304 32.9 21.l 38 15.8 30.8 346 42.3 57.3 352 33.1 19.6 

D 12 200 58.4 319 32.4 S23 21.8 53 16.8 Nl4 30.3 1 44.2 S 6 57 .5 7 35.3 S 3 19.7 
A 13 216 00.8 334 31.9 22.5 68 17.8 29.9 16 46.2 57.7 22 37.5 19.8 
Y 14 231 03.3 349 31.4 23.l 83 18.8 29.4 31 48.1 57.9 37 39.7 19.9 

15 246 05.8 4 30.9 · · 23.8 98 19.8 · · 28.9 46 50.l · · 58.1 52 41.9 · · 20.0 
16 261 08.2 19 30.4 24.5 113 20.8 28.4 61 52.l 58.3 67 44.0 20.l 
17 276 10.7 34 29.9 25.l 128 21.8 28.0 76 54.0 58.5 82 46.2 20.3 

Oenebol,1 
Oiplu.lo 

Dubhe 
Elnath 
Eltanin 
Enif 
Fomalhaut 

Gacrux 
Gienah 
Hodor 
Hornol 
Kaus Avst. 

Kochab 
Markab 
Menkar 
Menkent 
Miaplacidus 

Mirfak 
Nunki 
Peacock 
Pollux 
Procyon 

Rasolhogue 
Regulus 
Rigel 
Rigil Kt,nl. 
Sabik 

Schedar 
Shaula 
Sirius 
Spica 
Suhoil 

18 291 13.2 49 29.4 S23 25.8 143 22.9 Nl4 ?7.5 91 56.0 S 6 58.7 97 48.4 S 3 20.4 Vega 

S.H.A. Dec. 

315 36.3 S40 22.6 
335 44.1 S57 19.8 
173 37.l S62 59.7 
255 31.5 S28 56.6 
291 17.0 Nl6 28.4 

166 
153 

28 
276 
218 

126 
358 

62 
.153 
112 

146 
108 
234 
278 
271 

42.4 N56 03.7 
18.4 N49 24.5 
13.7 S47 03.1 
10.8 S 1 12.7 
20.0 S 8 .14.'> 

31.8 
08.2 
31.8 
39.1 
56.7 

N26 4b 8 
N28 '.,9.4 
N 8 49., 
S42 24.-1 
526 2 3.4 

18.1 Nl9 16.9 
20.l S68 59.9 
28.1 S59 26.7 
57.8 N 6 20.l 
?7.4 N 7 24.3 

264 06.8 S52 40.8 
281 10.0 N45 58.7 
49 47.8 N45 13 2 

l82 58.6 Nl4 40.6 
349 19.8 S18 05 7 

194 21.8 N61 51.0 
278 43.1 N28 35.5 

90 57.6 N51 29.8 
34 10.7 N 9 47.6 
15 50.3 S29 43.2 

172 
176 
149 
328 

28.5 S57 00.4 
17.6 S17 26.2 
23.0 S60 17.0 
27.8 N23 22.6 

84 16.0 S34 23. 7 

137 20.1 N74 14.1 
14 02.2 Nl5 06.5 

314 40.1 N 4 01.1 
148 36.6 S36 16. 7 
221 45.3 S69 38.2 

309 14.7 N49 47.7 
76 28.3 S26 19.2 
53 57.1 S56 47.9 

243 57.3 N28 04.2 
245 25.l N 5 16.4 

96 
?08 
281 
140 
102 

29.l Nl2 34.6 
09.5 Nl2 03 5 
35.2 S 8 13.? 
25.5 S60 45.5 
40.5 S15 42.l 

350 07.7 N56 26.3 
96 55.0 S37 05.5 

258 55.0 S16 41.3 
158 57.l S11 03.7 
223 10.5 S43 21.2 

19 306 15.6 64 28.9 26.4 158 23.9 27.0 101:, 57.9 58.9 112 50.6 ?O 5 /uben'ubi 
20 321 18.l 79 28.4 27.1 173 24.9 26.5 121 59.9 59.1 177 ',? fl 20 61-------~-~-,-A--M-•-,-p-,.-,. 
21 336 20.6 94 27.9 · · 27.8 188 25.9 · · 26.0 137 01.9 · · 59.3 142 54.'J • • 701 

BO 55 4 N38 46.3 
IH 3l.6 $15 57.8 

V -0.5 d 0.7 ·v 1.0 d o.s V 2.0 d 0.2 V 2.? d 

22 351 23.0 109 27.4 28.4 203 26.9 25.6 152 03.8 59.5 157 r,7 I 70.H Venu, 
23 6 25.5 124 26.9 29.l >18 27.9 25.l 167 05.8 59.7 172 '>'I J 21.0 Mm, 

_ _;::::.i._.::h...::::;.;m;;.+..;:;.;;_....;_ ____ +--------i-------+--------j J,,piter 

/,le, Poss. 22 38.3 O,l SohJl"n 

1/0 ;>()_(, 

n:i 11.0 
161 04.l 
166 47.1 

14 41 
tJn 

11 51, 
11 3J 
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Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

10 11 12 13 Nout. 
G.M.T. 

d h h h h h m h h m G.H.A. Oec. G.H.A. V Dec. H.P. . m m m m m 

d h " 
, . , . , . , N 72 04 37 05 55 07 04 18 02 17 44 17 28 17 13 

10~ 183 12.9 S 6 31.5 45 45.8 10.1 S14 01.8 9.6 57.8 N 70 04 43 05 54 06 55 17 44 17 35 17 27 17 18 
198 13.l 32.4 60 14.9 10.I 13 52.2 9.7 57.8 68 04 47 05 52 06 48 17 30 17 28 17 25 17 23 

02 213 13.2 33.4 74 44.0 10.l 13 42.5 9.8 57.9 66 04 51 05 51 06 42 17 18 17 22 17 24 17 27 
03 228 13.4 .. 34.3 89 13.1 10.I 13 32.7 9.8 57.9 64 04 54 05 49 06 37 17 09 17 16 17 23 17 30 
04 243 13.6 35.3 103 42.2 10.1 13 22.9 10.0 58.0 62 04 57 05 48 06 33 17 00 17 12 17 22 17 33 
05 258 13.7 36.2 ll8 11.3 10.1 13 12.9 10.0 58.0 60 04 59 05 47 06 29 16 53 17 08 17 21 17 35 

06 273 13.9 S 6 37.2 132 40.4 10.l S13 02.9 10.l 58.0 N 58 05 01 05 46 06 26 16 46 17 04 17 21 17 37 
07 288 14.l 38.l 147 09.5 10.l 12 52.8 10.2 58.l 56 05 02 05 45 06 23 16 41 17 01 17 20 17 39 

s 08 303 14.2 39.1 16 l 38.6 10.l 12 42.6 10.l 58.l 54 05 04 05 44 06 20 16 35 16 58 17 20 17 41 
A 09 318 14.4 .. 40.0 176 07.7 10.l 12 32.3 10.4 58.2 52 05 05 05 44 06 17 16 31 16 56 17 19 17 43 
T 10 333 14.6 41.0 190 36.8 10.l 12 21.9 10.4 58.2 50 05 05 05 43 06 15 16 26 16 53 17 19 17 45 
u 11 348 14.7 41.9 205 05.9 10.l 12 11.5 10.5 58.2 45 05 07 05 41 06 10 16 17 16 48 17 18 17 48 

R 12 3 14.9 S 6 42.9 219 35.0 10.l S12 01.0 10.6 58.3 N 40 05 08 05 39 06 06 16 10 16 44 17 17 17 51 
D 13 18 15.1 43.8 234 04.l 10.l 11 50.4 10.7 58.3 35 05 08 05 37 06 02 16 03 16 40 17 16 17 53 
A 14 33 15.2 44.7 248 33.2 10.l 11 39.7 10.8 58.3 30 05 07 05 35 05 59 15 57 16 37 17 16 17 55 
y 15 48 15.4 .. 45.7 263 02.3 10.0 11 28.9 10.8 58.4 20 05 06 05 31 05 53 15 47 16 31 17 15 17 59 

16 63 15.6 46.6 277 31.3 10.l ll 18.1 11.0 58.4 N 10 05 03 05 27 05 48 15 38 16 26 17 14 18 03 
17 78 15.7 47.6 292 00.4 10.l 11 07.1 11.0 58.5 0 04 58 05 23 05 43 15 29 16 21 17 13 18 06 

18 93 15.9 S 6 48.5 306 29.5 10.l S10 56.l 11.l 58.5 S 10 04 53 05 17 05 38 15 21 16 16 17 12 18 09 
19 108 16.0 49.5 320 58.6 10.0 10 45.0 11.l 58.5 20 04 45 05 11 05 33 15 12 16 11 17 11 18 13 
20 123 16.2 50.4 335 27.6 10.l 10 33.9 11.2 58.6 30 04 34 05 02 05 27 15 02 16 05 17 10 18 17 
21 138 16.4 .. 51.4 349 56.7 10.l 10 22.7 11.3 58.6 35 04 27 04 57 05 23 14 56 16 02 17 10 18 19 
22 153 16.5 52.3 4 25.8 10.0 10 11.4 11.4 58.6 40 04 18 04 51 05 19 14 49 15 58 17 09 18 22 
23 168 16.7 53.3 18 54.8 10.0 10 00.0 11.4 58.7 45 04 08 04 44 05 14 14 41 15 53 17 08 18 25 

1100 183 16.9 S 6 54.2 33 23.8 10.l S 9 48.6 11.6 58.7 S 50 03 54 04 35 05 08 14 31 15 48 17 07 18 29 
01 198 17.0 55.1 47 52.9 10.0 9 37.0 11.5 58.8 52 03 48 04 30 05 05 14 27 15 46 17 07 18 30 
02 213 17.2 56.1 62 21.9 10.1 9 25.5 11.7 58.8 54 03 40 04 25 05 02 14 22 15 43 17 07 18 32 
03 228 17.4 .. 57.0 76 51.0 10.0 9 13.8 11.7 58.8 56 03 32 04 20 04 59 14 16 15 40 17 06 18 34 
04 243 17.5 58.0 91 20.0 10.0 9 02.l 11.8 58.9 58 03 22 04 14 04 55 14 10 15 37 17 06 18 37 
05 258 17.7 58.9 105 49.0 10.0 8 50.3 11.8 58.9 S 60 03 11 04 07 04 51 14 03 15 33 17 05 18 39 

06 273 17.8 S 6 59.9 120 18.0 10.0 S 8 38.5 12.0 58.9 Twilight Moonset 07 288 18.0 7 00.8 134 47.0 10.0 8 26.5 11.9 59.0 lot. Sunset 
08 303 18.2 01.7 149 16.0 10.0 8 14.6 12.1 59.0 Civil Nout. 10 11 12 13 

s 09 318 18.3 .. 02.7 163 45.0 9.9 8 02.5 12.l 59.0 
u 10 333 18.5 03.6 178 13.9 10.0 7 50.4 12.l 59.l . h m h m h m h m h m h m h m 

N 11 348 18.6 04.6 192 42.9 10.0 7 38.3 12.2 59.l N 72 16 27 17 36 18 54 25 44 01 44 03 51 05 58 
D 12 3 18.8 S 7 05.5 207 11.9 9.9 S 7 26.l 12.3 59.l N 70 16 36 17 38 18 48 00 01 02 00 03 57 05 56 
A 13 18 19.0 06.5 221 40.8 9.9 7 13.8 12.3 59.2 68 16 44 17 40 18 44 00 24 02 13 04 02 05 54 
y 14 33 19.l 07.4 236 09.7 10.0 7 01.5 12.4 59.2 66 16 50 17 41 18 40 00 41 02 23 04 07 05 52 

15 48 19.3 .. 08.3 250 38.7 9.9 6 49.1 12.5 59.3 64 16 55 17 43 18 37 00 56 02 32 04 10 05 51 
16 63 19.5 09.3 265 07.6 9.9 6 36.6 12.5 59.3 62 16 59 17 44 18 35 01 07 02 39 04 13 05 50 
17 78 19.6 10.2 279 36.5 9.9 6 24.1 12.5 59.3 60 17 03 17 45 18 33 01 17 02 45 04 16 05 49 
18 93 19.8 S 7 11.2 294 05.4 9.8 s 6 11.6 12.6 59.4 N 58 17 07 17 46 18 31 01 26 02 51 04 18 05 48 
19 108 19.9 12.l 308 34.2 9.9 5 59.0 12.6 59.4 56 17 10 17 47 18 30 01 34 02 55 04 20 05 47 
20 123 20.1 13.0 323 03.1 9.8 5 46.4 12.7 59.4 54 17 13 17 48 18 29 01 41 03 00 04 22 05 47 
21 138 20.2 .. 14.0 337 31.9 9.9 5 33.7 12.8 59.5 52 17 15 17 49 18 28 01 47 03 04 04 24 05 46 
22 153 20.4 14.9 352 00.8 9.8 5 20.9 12.8 59.5 50 17 17 17 50 18 27 01 52 03 07 04 25 05 46 
23 168 20.6 15.9 6 29.6 9.8 5 08.l 12.8 59.5 45 17 23 17 52 18 26 02 04 03 15 04 29 05 44 

12~ 183 20.7 S 7 16.8 20 58.4 9.8 S 4 55.3 12.9 59.5 N 40 17 27 17 54 18 25 02 14 03 21 04 31 05 43 
198 20.9 17.7 35 27.2 9.8 4 42.4 12.9 59.6 35 17 31 17 56 18 25 02 22 03 27 04 34 05 42 

02 213 21.0 18.7 49 56.0 9.7 4 29.5 12.9 59.6 30 17 34 17 58 18 26 02 29 03 32 04 36 05 42 
03 228 21.2 .. 19.6 64 24.7 9.7 4 16.6 13.0 59.6 20 17 40 18 02 18 27 02 42 03 40 04 39 05 40 
04 243 21.4 20.6 78 53.4 9.8 4 03.6 13.0 59.7 N 10 17 45 18 06 18 31 02 53 03 47 04 43 05 39 
05 258 21.5 21.5 93 22.2 9.7 3 50.6 13.1 59.7 0 17 50 18 11 18 35 03 03 03 54 04 45 05 38 
06 273 21.7 S 7 22.4 107 50.9 9.6 S 3 37.5 13.1 59.7 S 10 17 55 18 16 18 41 03 13 04 01 04 48 05 36 
07 288 21.8 23.4 122 19.5 9.7 3 24.4 13.1 59.8 20 18 01 18 23 18 49 03 23 04 08 04 51 05 35 
08 303 22.0 24.3 136 48.2 9.6 3 11.3 13.2 59.8 30 18 07 18 32 19 00 03 35 04 15 04 55 05 34 

M 09 318 22.l .. 25.3 151 16.8 9.7 2 58.1 13.2 59.8 35 18 11 18 37 19 07 03 42 04 20 04 56 05 33 
O 10 333 22.3 26.2 165 45.5 9.6 2 44.9 13.2 59.9 40 18 15 18 43 19 16 03 50 04 25 04 59 05 32 
N 11 348 22.5 27.l 180 14.1 9.5 2 31.7 13.3 59.9 45 18 20 18 51 19 27 03 59 04 31 05 01 05 31 
D 12 3 22.6 S 7 28.l 194 42.6 9.6 s 2 18.4 13.3 59.9 S 50 18 27 19 00 19 41 04 10 04 38 05 04 05 29 
A 13 18 22.8 29.0 209 11.2 9.5 2 05.l 13.3 59.9 52 18 29 19 04 19 47 04 15 04 41 05 05 05 29 
y 14 33 22.9 29.9 223 39.7 9.5 l 51.8 13.3 60.0 54 18 33 19 09 19 55 04 21 04 45 05 07 05 28 

15 48 23.l .. 30.9 238 08.2 9.5 l 38.5 13.4 60.0 56 18 36 19 15 20 04 04 27 04 49 05 08 05 27 
16 63 23.2 31.8 252 36.7 9.5 l 25.l 13.3 60.0 58 18 40 19 21 20 14 04 34 04 53 05 10 05 26 
17 78 23.4 32.8 267 05.2 9.4 1 11.8 13.4 60.0 s 60 18 44 19 28 20 25 04 42 04 58 05 12 05 26 
18 93 23.5 S 7 33.7 281 33.6 9.4 s 0 58.4 13.5 60.l SUN MOON 19 108 23.7 34.6 296 02.0 94 0 44.9 13.4 60.l 
20 123 23.8 35.6 .310 30.4 9.3 0 31.5 13.4 60.l Doy 

Eqn. of Time Mer. Mer. Poss. 
Ag• Phase 

21 138 24.0 .. 36.5 324 58.7 q_4 0 18.l 13.5 60.1 oo· 12• Poss. Upper lower 
22 153 24.2 37.4 339 27.1 9.3 $ 0 04.6 13.5 60.2 m . m . h m h m h m d 

23 168 24.3 38.4 353 55.4 9.2 N 0 08.9 13.4 60.2 10 12 51 12 59 11 47 21 42 09 16 12 - 11 13 07 13 15 11 47 22 33 10 07 13 0 S.D. 16.0 d 0.9 S.D. 15.9 16.1 16.3 12 13 23 13 30 11 47 23 25 10 59 14 
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ARIE'S VE:NUS -3.8 MARS + 1.7 JUPITER -1.2 SATURN +1.0 STARS 
r;,M,1. 

G.HA. G.H.A. Dec, G.H.A. Dec. G.H.A. Dec. G.H.A Dec. Nome S.H.A. De<". 

d h 0 . 0 0 , 0 0 , 0 , 
0 , . 0 " 

1300 21 28.0 139 26.3 S23 29.8 233 28.9 Nl4 24.6 182 07.7 S 6 59.9 188 01.5 S 3 21.1 Acamor 315 36.3 S40 22.6 
01 36 30.4 154 25.8 30.4 248 29.9 24.1 197 09.7 7 00.1 203 03.7 21.2 Achernar 335 44.l S57 19.8 
02 51 32.9 169 25.3 31.1 263 30.9 23.7 212 11.6 00.3 218 05.8 21.3 Ac-rux 173 37.1 S62 59.6 
03 66 35.3 184 24.8 .. 31.7 278 31.9 . . 23.2 227 13.6 .. 00.5 233 08.0 .. 21.4 Adhara 255 31.5 S28 56.6 
04 81 37.8 199 24.3 32.4 293 33.0 22.7 242 15.6 00.7 248 10.2 21.5 Aldebaran 291 17.0 NH, 28.4 
05 96 40.3 214 23.8 33.0 308 34.0 22.2 257 17.5 00.9 263 12.4 21.7 
06 111 42.7 229 23.3 S23 33.7 323 35.0 Nl4 21.7 272 19.5 S 7 01.l 278 14.6 5 3 21.8 Alioth 166 42.4 N56 03.7 
07 126 45.2 244 22.8 34.3 338 36.0 21.3 287 21.4 01.3 293 16.7 21.9 Alkaid 153 18.4 N49 24.5 

T 
08 141 47.7 259 22.3 35.0 353 37.0 20.8 302 23.4 01.6 308 18.9 22.0 Al Na'ir 28 13.7 S47 03.2 
09 156 50.1 274 21.8 .. 35.6 8 38.0 .. 20.3 317 25.3 .. 01.8 323 21.1 . . 22.l Alnilam 276 10.8 5 l 12.7 u 10 171 52.6 289 21.3 36.3 23 39.0 19.8 332 27.3 02.0 338 23.3 22.2 Alphmd S 8 34 5 218 20.0 

E 11 186 55.l 304 20.8 36.9 38 40.0 19.4 347 29.3 02.2 353 25.5 22.4 
3 

12 D 201 57 .5 319 20.3 S23 37.6 53 41.0 Nl4 18.9 2 31.2 S 7 02.4 8 27.7 5 3 22.5 Alphecca 126 31.8 N26 46.8 

A l3 217 00.0 334 19.8 38.2 68 42.1 18.4 17 33.2 02.6 23 29.8 22.6 Alpheratz 358 08.2 N28 59.5 
y 14 232 02.5 349 19.3 38.9 83 43.l 17.9 32 35.l 02.8 38 32.0 22.7 Altair 62 31.8 N 8 49 3 

15 247 04.9 4 18.8 .. 39.5 98 44.l .. 17.4 47 37.l . . 03.0 53 34.2 .. 22.8 Ankaa 353 39.l S42 24.4 
16 262 07.4 19 18.3 40.l 113 45.l 17.0 62 39.0 03.2 68 36.4 22.9 Antores 112 56.2 526 23.4 
17 277 C,9,8 34 17.7 40.8 128 46.l 16.5 77 41.0 03.4 83 38.6 23.l 

18 2')? l?.3 49 17.2 523 41.4 143 4 7 .l Nl4 16.0 92 43.0 S 7 03.6 98 40.7 5 3 23.2 Arcturus 146 18.l Nl9 16.9 
19 3/J/ 14.8 64 16.7 42.l 158 48.l 15.5 107 44.9 03.8 113 42.9 23.3 Atrio 108 20.2 568 59.8 
?O in 17.? 79 16.2 4/.7 173 49.2 15.1 122 46.9 04.0 128 45.1 23.4 Avior 234 28.1 S59 26.7 
21 HI 19.'I 94 15.7 . . 43.3 188 50.2 .. 14.6 137 48.8 .. 04.2 143 47.3 .. 23.5 Bellatrix 278 57.8 N 6 20.l 
22 1',? N2 109 15 7 44.0 703 51.2 14.l 152 50.8 04.4 158 49.5 23.6 Betelgeuse 271 27.4 N 7 24.3 
23 I ?4.6 124 14.7 44.6 718 52.2 13.6 167 52.7 04.6 173 51.6 23.8 

1400 .'2 21.l 13'1 14.2 S23 4'd 2.33 53.2 Nl4 13.l 182 54.7 S 7 04.8 188 53.8 S 3 23.9 Canopus 264 06.7 S52 40.9 
01 37 79.6 154 13.7 4~ 9 7.48 54.2 12.7 197 56.7 05.0 203 56.0 24.0 Capella 281 10.0 N45 58.7 
02 52 J2.0 169 13.2 46.5 263 55.2 12.2 212 58.6 05.2 218 58.2 24.1 Deneb 49 47.9 N45 13.2 
03 u7 34.5 184 12.7 .. 47.1 278 56.3 .. 11.7 228 00.6 .. 05.4 234 00.4 . . 24.2 Denebola 182 58.6 Nl4 40.6 
04 82 37.0 199 12.l 47.8 293 57.3 11.2 243 02.5 05.6 249 02.6 24.3 Diphda 349 19.8 518 05.2 
05 97 39.4 214 11.6 48.4 308 58.3 10.7 258 04.5 05.8 264 04.7 24.5 

06 112 41.9 229 11.1 S23 49.0 323 59.3 Nl4 10.3 273 06.4 5 7 06.0 279 06.9 S 3 24.6 Dubhe 194 21.8 N61 51.0 

W 07 127 44.3 244 10.6 49.7 339 00.3 09.8 288 08.4 06.2 294 09.1 24.7 Elnath 278 43.0 N28 35.5 

E 08 142 46.8 259 10.1 50.3 354 01.3 09.3 303 10.4 06.5 309 11.3 24.8 Eltanin 90 57.6 N51 29.8 
09 157 49.3 274 09.6 .. 50.9 9 02.4 .. 08.8 318 12.3 .. 06.7 324 13.5 . . 24.9 Enif 34 10.7 N 9 47.6 

D 10 172 51.7 289 09.1 51.5 24 03.4 08.3 333 14.3 06.9 339 15.6 25.0 Fomalhaut 15 50.3 S29 43.2 
N 11 187 54.2 304 08.6 52.2 39 04.4 07.9 348 16.2 07.l 354 17.8 25.2 
E 

12 s 202 56.7 319 08.l S23 52.8 54 05.4 Nl4 07.4 3 18.2 5 7 07.3 9 20.0 S 3 25.3 Gacrux 172 28.5 S57 00.4 

D 13 217 59.1 334 07.5 53.4 69 06.4 06.9 18 20.1 07.5 24 22.2 25.4 Gienah 176 17.6 517 26.2 

A 14 233 01.6 349 07.0 54.0 84 07.4 06.4 33 22.l 07.7 39 24.4 25.5 Hadar 149 23.0 S60 17.0 

y 15 248 04.l 4 06.5 .. 54.6 99 08.5 .. 05.9 48 24.1 .. 07.9 54 26.5 . . 25.6 Hamal 328 27 .8 N23 22.6 
16 263 06.5 19 06.0 55.3 114 09.5 05.5 63 26.0 08.1 69 28.7 25.7 Kaus Aust. 84 16.0 S34 23. 7 
17 278 09.0 34 05.5 55.9 129 10.5 05.0 78 28.0 08.3 84 30.9 25.9 

18 293 11.4 49 05.0 S23 56.5 144 11.5 Nl4 04.5 93 29.9 S 7 08.5 99 33.l S 3 26.0 Kochab 137 20.1 N74 14.1 
19 308 13.9 64 04.5 57.l 159 12.5 04.0 108 31.9 08.7 114 35.3 26.l Markab 14 02.2 N15 06.5 
20 323 16.4 79 04.0 57.7 174 13.6 03.5 123 33.8 08.9 129 37.5 26.2 Menkar 314 40.1 N 4 01.1 
21 338 18.8 94 03.4 .. 58.3 189 14.6 .. 03.l 138 35.8 .. 09.l 144 39.6 . . 26.3 Menkent 148 36.6 S36 16.7 
22 353 21.3 109 02.9 59.0 204 15.6 02.6 153 37.8 09.3 159 41.8 26.4 Miaplacidus 221 45.2 S69 38.2 
23 8 23.8 124 02.4 23 59.6 219 16.6 02.l 168 39.7 09.5 174 44.0 26.6 

15~ 23 26.2 139 01.9 S24 00.2 234 17.6 Nl4 01.6 183 41.7 S 7 09.7 189 46.2 S 3 26.7 Mirfak 309 14.7 N49 47.7 
38 28.7 154 01.4 00.8 249 18.7 01.l 198 43.6 09.9 204 48.4 26.8 Nunki 76 28.3 526 19.2 

02 53 31.7 169 00.9 01.4 264 19.7 00.7 213 45.6 10.1 219 50.5 26.9 Peacock 53 57.l S56 47.9 
03 68 33.6 184 00.4 .. 02.0 279 20.7 14 00.2 228 47.5 .. 10.3 234 52.7 .. 27.0 Pollux 243 57.3 N28 04.2 
04 83 36.l 198 59.8 02.6 294 21.7 13 59.7 243 49.5 10.5 249 54.9 27.l Procyon 245 25.1 N 5 16.4 
05 98 38.6 213 59.3 03.2 309 22.7 59.2 258 51.5 10.7 264 57.1 27.3 

06 113 41.0 228 58.8 S24 03.8 324 23.8 N13 58.7 273 53.4 S 7 10.9 279 59.3 S 3 27.4 Rasalhague 96 29.1 Nl2 34.6 
07 128 43.5 243 58.3 04.4 339 24.8 58.2 288 55.4 11.1 295 01.5 27.5 Regulus 208 09.4 Nl2 03.5 

T 08 143 45.9 258 57.8 05.0 354 25.8 57.8 303 57.3 11.3 310 03.6 27.6 Rigel 281 35.l S 8 13.2 

H 09 158 48.4 273 57.3 .. 05.6 9 26.8 .. 57.3 318 59.3 .. 11.5 325 05.8 . . 27.7 Rigil Kent. 140 25.5 S60 45.5 

u 10 173 50.9 288 56.8 06.2 24 27.9 56.8 334 01.2 11.8 340 08.0 27.8 Sabik 102 40.5 S15 42.l 

R 11 188 53.3 303 56.2 06.8 39 28.9 56.3 349 03.2 12.0 355 10.2 28.0 

s 12 203 55.8 318 55.7 524 07.4 54 29.9 Nl3 55.8 4 05.2 S 7 12.2 10 12.4 S 3 28.l Schedar 350 07.7 N56 26.3 
D 13 218 58.3 333 55.2 08.0 69 30.9 55.4 19 07.l 12.4 25 14.5 28.2 Shaula 96 55.0 S37 05.5 
A 14 234 00.7 348 54.7 08.6 84 31.9 54.9 34 09.1 12.6 40 16.7 28.3 Sirius 258 55.0 516 41.3 
y 15 249 03.2 3 54.2 .. 09.2 99 33.0 .. 54.4 49 11.0 .. 12.8 55 18.9 .. 28.4 Spica 158 57.1 S11 03.7 

16 264 05.7 18 53.7 09.8 114 34.0 53.9 64 13.0 13.0 70 21.1 28.5 Suhail 223 10.4 S43 21.2 
17 279 08.l 33 53.l 10.4 129 35.0 53.4 79 14.9 13.2 85 23.3 28.6 

18 294 10.6 48 52.6 S24 11.0 144 36.0 Nl3 52.9 94 16.9 S 7 13.4 100 25.4 S 3 28.8 Vega 80 55.5 N38 46.3 

19 309 13.l 63 52.l 11.6 159 37.1 52.5 109 18.9 13.6 115 27.6 28.9 Zuben'ubi 137 32.6 S15 57 .8 
20 324 15.5 78 51.6 12.2 174 38.l 52.0 124 20.8 13.8 130 29.8 29.0 S.H.A. Mer. Pon. 
21 339 18.0 93 51.l .. 12.8 189 39.1 .. 51.5 139 22.8 .. 14.0 145 32.0 .. 29.1 " 

, h m 

22 354 20.4 108 50.6 13.3 ~.:;4 40.1 51.0 154 24.7 14.2 160 34.2 29.2 Venus 116 47.l 14 44 

23 9 22.9 123 50.0 13.9 219 41.2 50.5 169 26.7 14.4 175 36.4 29.3 Man 211 26.l 8 24 
h m Jupiter 160 27.6 11 47 

Vier. Pass. 22 26.5 V -0.5 d 0.6 V 1.0 d 0.5 V 2.0 d 0.2 V 2.2 <1 0.1 Saturn 166 26.7 11 23 
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Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

13 14 15 16 Nout. 
G.M.T. 

d h h G.H.A. Dec. G.H.A. V Dec. H.P. . h m h m h m h m h m m m 

d h . , . , . , 
' . ' ' ' 

N 72 04 so 06 08 07 19 17 13 16 55 16 32 15 41 

13~ 183 24.5 S 7 39.3 8 23.6 9.3 N O 22.3 13.5 60.2 N 70 04 55 06 05 07 08 17 18 17 09 16 58 16 42 
198 24.6 40.2 22 51.9 9.2 0 35.8 13.5 60.2 68 04 58 06 02 06 59 17 23 17 20 17 19 17 18 

02 213 24.8 41.2 37 20.l 9.2 0 49.3 13.5 60.3 66 05 01 06 00 06 52 17 27 17 30 17 35 17 44 
03 228 24.9 .. 42.l 51 48.3 9.1 1 02.8 13.5 60.3 64 05 03 05 58 06 46 17 30 17 38 17 48 18 04 
04 243 25.l 43.1 66 16.4 9.2 1 16.3 13.6 60.3 62 05 05 05 56 06 41 17 33 17 45 17 59 18 20 
05 258 25.2 44.0 80 44.6 9.0 1 29. 9 13.5 60.3 60 05 06 05 54 06 36 17 35 17 51 18 09 18 34 

06 273 25.4 S 7 44. 9 95 12.6 9.1 N l 43.4 13.5 60.4 N 58 05 07 05 53 06 32 17 37 17 56 18 18 18 46 
07 288 25.5 45.9 109 40.7 9.0 l 56. 9 13.5 60.4 56 05 08 05 51 06 29 17 39 18 01 18 25 18 56 
08 303 25.7 46.8 124 08.7 9.0 2 10.4 13.5 60.4 54 05 09 05 so 06 26 17 41 18 05 18 32 19 05 

T 09 318 25.8 .. 47.7 138 36.7 9.0 2 23.9 13.5 60.4 52 05 10 05 49 06 23 17 43 18 09 18 38 19 13 
u 10 333 26.0 48.7 153 04.7 8.9 2 37 .4 13.5 60.4 50 05 10 05 47 06 20 17 45 18 12 18 44 19 20 
E 11 348 26.l 49.6 167 32.6 8.9 2 50.9 U.5 60.5 45 05 11 05 45 06 14 17 48 18 20 18 55 19 36 
s 

12 3 26.3 S 7 50.5 8.8 N 3 04.4 13.5 60.5 N 40 05 11 OS 42 06 09 17 51 18 26 19 05 19 49 
D 182 00.5 

A 13 18 26.4 51.5 196 28.3 8.9 3 17.9 13.4 60.5 35 05 10 05 39 06 05 17 53 18 32 19 14 20 00 

y 14 33 26.6 52.4 210 56.2 8.7 3 31.3 U.5 60.5 30 05 09 05 37 06 01 17 55 18 37 19 21 20 10 
15 48 26.7 .. 53.3 225 23.9 8.8 3 44.8 13.4 60.5 20 05 07 05 32 05 54 17 59 18 45 19 35 20 27 
16 63 26.9 54.3 239 51.7 8.7 3 58.2 13.4 60.5 N 10 05 03 05 27 05 48 18 03 18 53 19 46 20 42 
17 78 27.0 55.2 254 19.4 8.6 4 l l.6 13.4 60.6 0 04 58 05 22 05 43 18 06 19 00 19 57 20 55 

18 93 27.2 S 7 56.l 268 47.0 8.7 N 4 25.0 13.4 60.6 S 10 04 51 05 16 05 37 18 09 19 08 20 08 21 09 
19 108 27.3 57.1 283 14.7 8.6 4 38.4 13.4 60.6 20 04 42 05 08 05 31 18 13 19 16 20 20 21 24 
20 123 27.5 58.0 297 42.3 8.5 4 51.8 13.3 60.6 30 04 30 04 59 05 23 18 17 19 25 20 33 21 42 
21 138 27.6 .. 58.9 312 09.8 8.5 5 05.1 13.3 60.6 35 04 23 04 53 05 19 18 19 19 30 20 41 21 52 
22 153 27.8 7 59.9 326 37.3 8.5 5 18.4 13.3 60.6 40 04 13 04 46 05 14 18 22 19 36 20 50 22 03 
23 168 27.9 8 00.8 341 04.8 8.4 5 31.7 13.3 60.6 45 04 02 04 38 05 09 18 25 19 43 21 01 7.7 17 

14 00 183 28.l S 8 01.7 355 32.2 8.4 N 5 45.0 13.2 60.7 S 50 03 47 04 28 05 02 18 29 19 51 21 14 22 34 
01 198 28.2 02.7 9 59.6 8.4 5 58.2 13.2 60.7 52 03 40 04 23 04 58 18 30 19 55 21 20 22 42 
02 213 28.4 03.6 24 27.0 83 6 11.4 13.2 60.7 54 03 32 04 18 04 55 18 32 19 59 21 26 22 51 
03 228 28.5 .. 04.S 38 54.3 8.2 6 24.6 13.1 60.7 56 03 23 04 12 04 51 18 34 20 04 21 34 23 00 
04 243 28.7 05.4 53 21.5 8.2 6 37.7 13.1 60.7 58 03 12 04 05 04 47 18 37 20 10 21 42 23 1: 
05 258 28.8 06.4 67 48.7 8.2 6 50.8 13.0 60.7 S 60 02 59 03 57 04 42 18 39 20 16 21 52 23 25 

06 273 29.0 S 8 07.3 82 15.9 8.l N 7 03.8 13.0 60.7 Twilight Moonset 
w 07 288 29.l 08.2 96 43.0 8.1 7 16.8 13.0 60.7 lot. Sunset 

08 303 29.2 09.2 111 10.1 8.1 7 29.8 12.9 60.7 Civil Nout. 13 14 15 16 
E 09 318 29.4 .. 10.1 125 37.2 8.0 7 42.7 12.9 60.8 
D 10 333 29.5 11.0 140 04.2 7.9 7 55.6 12.9 60.8 h. m h 
N 

. h m· h m h m h m h m m 

11 348 29.7 12.0 154 31.1 7.9 8 08.5 12.8 60.8 N 72 16 12 17 21 18 39 05 58 08 09 10 30 13 23 
E 

12 s 3 29.8 S 8 12.9 168 58.0 7.9 N 8 21.3 12.7 60.8 N 70 16 22 17 25 18 35 05 56 07 58 10 06 12 23 

D 13 18 30.0 13.8 183 24.9 7.8 8 34.0 12.7 60.8 68 16 31 17 28 18 32 05 54 07 49 09 47 11 48 

A 
14 33 30.1 14.7 197 51.7 7.8 8 46.7 12.6 60.8 66 16 38 17 30 18 29 05 52 07 41 09 32 11 24 

y 15 48 30.3 .. 15.7 212 18.5 7.7 8 59.3 12.6 60.8 64 16 44 17 33 18 27 05 51 07 35 09 20 11 04 
16 63 30.4 16.6 226 45.2 7.7 9 11.9 12.5 60.8 62 16 so 17 35 18 26 05 so 07 29 09 10 10 49 
17 78 30.5 17.5 241 11.9 7.6 9 24.4 12.5 60.8 60 16 54 17 36 18 24 05 49 07 24 09 01 10 36 

18 93 30.7 S 8 18.5 255 38.5 7.6 N 9 36.9 12.4 60.8 N 58 16 59 17 38 18 23 05 48 07 20 08 53 10 25 
19 108 30.8 19.4 270 05.1 7.5 9 49.3 12.3 60.8 56 17 02 17 40 18 23 05 47 07 17 08 46 10 15 
20 123 31.0 20.3 284 31.6 7.5 10 01.6 12.3 60.8 54 17 06 17 41 18 22 05 47 07 13 08 40 10 06 
21 138 31.1 .. 21.2 298 58.1 7.5 10 13.9 12.2 60.8 52 17 09 17 42 18 21 05 46 07 10 08 35 09 59 
22 153 31.3 22.2 313 24.6 7.4 10 26.1 12.2 60.8 50 17 11 17 44 18 21 05 46 07 07 08 30 09 52 
23 168 31.4 23.1 327 51.0 7.3 10 38.3 12.0 60.8 45 17 17 17 47 18 21 05 44 07 02 08 20 09 37 

1500 183 31.5 S 8 24.0 342 17.3 7.3 NlO 50.3 12.0 60.8 N 40 17 22 17 49 18 21 05 43 06 57 08 11 09 25 
01 198 31.7 24.9 356 43.6 7.3 11 02.3 12.0 60.8 35 17 27 17 52 18 21 05 42 06 52 08 04 09 15 
02 213 31.8 25.9 11 09.9 7.2 11 14.3 11.8 60.8 30 17 31 17 55 18 22 05 42 06 49 07 57 09 06 
03 228 32.0 .. 26.8 25 36.1 7.1 11 26.l 11.8 60.8 20 17 37 18 00 18 25 05 40 06 42 07 46 08 51 
04 243 32.l 27.7 40 02.2 7.1 11 37.9 11.7 60.8 N 10 17 43 18 05 18 29 05 39 06 37 07 36 08 37 
05 258 32.3 28.6 54 28.3 7.1 11 49.6 11.7 60.8 0 17 49 18 10 18 34 05 38 06 31 07 27 OB 25 

06 273 32.4 $ 8 29.6 68 54.4 7.0 Nl2 01.3 11.5 60.B S 10 17 55 18 17 18 41 05 36 06 26 07 18 08 12 
07 288 32.5 30.5 83 20.4 7.0 12 12.8 11.5 60.B 20 18 02 18 24 18 50 05 35 06 21 07 OB 07 59 

T 08 303 32.7 31.4 97 46.4 6.9 12 24.3 11.4 60.8 30 18 09 18 34 19 02 05 34 06 14 06 57 07 43 
H 09 318 32.8 .. 32.3 112 12.3 6.8 12 35.7 11.3 60.8 35 18 14 18 39 19 10 05 33 06 10 06 51 07 35 
u 10 333 33.0 33.3 126 38.1 6.9 12 47.0 11.2 60.8 40 18 19 18 46 19 20 05 32 06 06 06 43 07 25 
R 11 348 33.l 34.2 141 04.0 6.7 12 58.2 11.2 60.8 45 18 24 18 55 19 31 05 31 06 02 06 35 07 13 
s 12 3 33.2 S 8 35.l 155 29.7 6.8 Nl3 09.4 11.0 60.8 S 50 18 31 19 05 19 46 05 29 05 56 06 25 06 59 
D 13 18 33.4 36.0 169 55.5 6.6 13 20.4 11.0 60.8 52 18 35 19 10 19 54 05 29 05 53 06 20 06 52 
A 14 33 33.5 37.0 184 21.l 6.7 13 31.4 10.8 60.8 54 18 38 19 16 20 02 05 28 05 50 06 15 06 45 
y 15 48 33.6 .. 37.9 198 46.B 6.5 13 42.2 10.8 60.8 56 18 42 19 22 20 11 05 27 05 47 06 10 06 37 

16 63 33.8 38.8 213 12.3 6.6 13 53.0 10.7 60.8 58 18 47 19 29 20 23 05 26 05 44 06 03 06 28 
17 78 33.9 39.7 227 37.9 6.5 14 03.7 10.5 60.8 S 60 18 52 19 37 20 36 05 26 05 40 05 56 06 17 
18 93 34.l S 8 40.7 242 03.4 6.4 Nl4 14.2 10.5 60.8 SUN MOON 19 108 34.2 41.6 256 28.8 6.4 14 24.7 10.4 60.8 
20 123 34.3 42.5 270 54.2 6.4 14 35.l 10.3 60.8 Eqn. of Time Mer. Mer. Pass. 

Doy Ag• Phase 
21 138 34.5 .. 43.4 285 19.6 6.3 14 45.4 10.2 60.7 00" 12" Poss. Upper lower 
22 153 34.6 44.4 299 44.9 6.) 14 55.6 10.0 60.7 m . m . h m h m h m d 

23 168 34.7 45.3 314 10.2 6.2 15 05.6 10.0 60.7 13 13 38 13 45 11 46 24 19 11 52 15 
14 13 52 13 59 11 46 00 19 12 46 16 0 S.O. 16.l d 0.9 s.o. 16.5 16.6 16.6 15 14 06 14 13 11 46 01 14 13 42 17 
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ARIES VENUS ··3.8 MARS +1.7 JUPITER -1.2 SATURN +1.0 STARS 
G.M.I. 

G.H./\ G.H.A Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
rl " " . . ' . . . . ' . . ' . ' . 

16~ 24 25.4 138 49.5 S24 14.5 234 42.2 Nl3 50.0 184 28.6 S 7 14.6 190 38.5 S 3 29.5 Acamar 315 36.3 S40 22.6 
39 27.8 153 49.0 15.1 249 43.2 49.6 199 30.6 14.8 205 40.7 29.6 Achernar 335 44.l S57 19.8 

02 54 30.3 168 48.5 15.7 264 44.2 49.1 214 32.6 15.0 220 42.9 29.7 Acrux 173 37.l S62 59.6 
03 69 32.8 183 48.0 .. 16.3 279 45.3 .. 48.6 229 34.5 .. 15.2 235 45.l .. 29.8 Adhara 255 31.5 S28 56.6 
04 84 35.2 198 47.5 16.8 294 46.3 48.l 244 36.5 15.4 250 47.3 29.9 Aldebaran 291 16.9 Nl6 28.4 
05 99 37.7 213 46.9 17.4 309 47.3 47.6 259 38.4 15.6 265 49.4 30.0 
06 114 40.2 228 46.4 S24 18.0 324 48.3 N13 47.l 274 40.4 S 7 15.8 280 51.6 S 3 30.2 Alioth 166 42.4 N56 01.6 
07 129 42.6 243 45.9 18.6 339 49.4 46.7 289 42.3 16.0 295 53.8 30.3 Alkaid 153 18.4 N49 24 4 
08 144 45.l 258 45.4 19.2 354 50.4 46.2 304 44.3 16.2 310 56.0 30.4 Al No'ir 28 13.7 S47 03.? 

F 09 159 47.5 273 44.9 .. 19.7 9 51.4 .. 45.7 319 46.2 .. 16.4 325 58.2 .. 30.5 Alnilam 276 10.8 S 1 12.7 
R 10 174 50.0 288 44.3 20.3 24 52.5 45.2 334 48.2 16.6 341 00.4 30.6 Alphard 218 20.0 S 8 34.5 
I 11 189 52.5 303 43.8 20.9 39 53.5 44.7 349 50.2 16.8 356 02.5 30.7 
D 12 204 54.9 318 43.3 S24 21.5 54 54.5 Nl3 44.2 4 52.l S 7 17.0 11 04.7 5 3 30.9 Alphecca 126 31.8 N26 46.8 
A 13 219 57.4 333 42.8 22.0 69 55.5 43.8 19 54.l 17.2 26 06.9 31.0 Alpherat, 358 08.2 N28 59.5 
y 14 234 59.9 348 42.3 22.6 84 56.6 43.3 34 56.0 17.4 41 09.1 31.l Altair 62 31.8 N 8 49.3 

15 250 02.3 3 41.7 .. 23.2 99 57.6 . . 42.8 49 58.0 . . 17.6 56 11.3 .. 31.2 Ankao 353 39.l 542 24.4 
16 265 04.8 18 41.2 23.7 114 58.6 42.3 64 59.9 17.9 71 13.4 31.3 Antares 112 56.2 S26 2 3.4 
17 280 07.3 33 40.7 24.3 129 59.7 41.8 80 01.9 18.1 86 15.6 31.4 
18 295 09.7 48 40.2 S24 24.9 145 00.7 Nl3 41.3 95 03.9 5 7 18.3 101 17.8 S 3 31.5 Arcturus 146 18.l Nl9 16.9 
19 310 12.2 63 39.7 25.4 160 01.7 40.8 110 05.8 18.5 116 20.0 31.7 Atria 108 20.2 568 59.8 
20 325 14.7 78 39.l 26.0 175 02.7 40.4 125 07.8 18.7 131 22.2 31.8 Avior 234 28.0 S59 26. 7 
21 340 17.1 93 38.6 .. 26.6 190 03.8 . . 39.9 140 09.7 .. 18.9 146 24.4 .. 31.9 Bellatrix 278 57.8 N 6 20.1 
22 3'>5 19.6 108 38.l 27.l 205 04.8 39.4 155 11.7 19.l 161 26.5 32.0 Betelgeuse 271 27.3 N 7 24.3 
23 10 22.0 123 37.6 27.7 220 05.8 38.9 170 13.6 19.3 176 28.7 32.l 

1700 7~> 24.5 138 37.1 S24 28.3 235 06.9 Nl3 38.4 185 15.6 S 7 19.5 191 30.9 S 3 32.2 Canopus 264 06. 7 S52 40. 9 
01 40 7.7.0 153 36.5 28.8 250 07.9 37.9 200 17.6 19.7 206 33.l 32.4 Capello 281 10.0 N45 58.7 
02 55 29.4 168 36.0 29.4 265 08.9 37.5 215 19.5 19.9 221 35.3 32.5 Deneb 49 47.9 N45 13.2 
03 70 31.9 183 35.5 .. 29.9 280 10.0 . . 37.0 230 21.5 .. 20.l 236 37.5 .. 32.6 Denebola 182 58.6 Nl4 40.6 
04 85 34.4 198 35.0 30.5 295 11.0 36.5 245 23.4 20.3 251 39.6 32.7 Diphdo 349 19.8 S18 05.? 
05 100 36.8 213 34.4 31.0 310 12.0 36.0 260 25.4 20.5 266 41.8 32.8 

06 115 39.3 228 33.9 S24 31.6 325 13.0 Nl3 35.5 275 27.3 S 7 20.7 281 44.0 S 3 32.9 Dubhe 194 21.7 N61 50.9 
07 130 41.8 243 33.4 32.2 340 14.l 35.0 290 29.3 20.9 296 46.2 33.0 Elnath 278 43.0 N28 35.5 

s 08 145 44.2 258 32.9 32.7 355 15.l 34.5 305 31.3 21.l 311 48.4 33.2 Eltanin 90 57.6 N51 29.8 
A 09 160 46.7 273 32.4 .. 33.3 10 16.l .. 34.1 320 33.2 .. 21.3 326 50.5 .. 33.3 Enif 34 10.7 N 9 47.6 
T 10 175 49.2 288 31.8 33.8 25 17.2 33.6 335 35.2 21.5 341 52.7 33.4 Fomalhaut 15 50.3 S29 43.2 
u 11 190 51.6 303 31.3 34.4 40 18.2 33.l 350 37.l 21.7 356 54.9 33.5 
R 12 205 54.l 318 30.8 S24 34.9 55 19.2 Nl3 32.6 5 39.l S 7 21.9 11 57.l S 3 33.6 Gacrux 172 28.5 S57 00.4 
D 13 220 56.5 333 30.3 35.5 70 20.3 32.l 20 41.0 22.l 26 59.3 33.7 Gienah 176 17.5 S17 26.2 
A 14 235 59.0 348 29.7 36.0 85 21.3 31.6 35 43.0 22.3 42 01.5 33.9 Hodor 149 23.0 S60 17.0 
y 15 251 01.5 3 29.2 .. 36.5 100 22.3 .. 31.1 50 44.9 .. 22.5 57 03.6 .. 34.0 Hamal 328 27.8 N23 22.6 

16 266 03.9 18 28.7 37.l 115 23.4 30.7 65 46.9 22.7 72 05.8 34.1 Kaus Aust. 84 16.0 S34 23.7 
17 281 06.4 33 28.2 37.6 130 24.4 30.2 80 48.9 22.9 87 08.0 34.2 

18 296 08.9 48 27.7 S24 38.2 145 25.4 Nl3 29.7 95 50.8 S 7 23.1 102 10.2 S 3 34.3 Kochab 137 20.l N74 14.0 
19 311 11.3 63 27.1 38.7 160 26.5 29.2 110 52.8 23.3 117 12.4 34.4 Markab 14 02.2 Nl5 06.5 
20 326 13.8 78 26.6 39.3 175 27.5 28.7 125 54.7 23.5 132 14.6 34.5 Menkar 314 40.1 N 4 01.1 
21 341 16.3 93 26.l .. 39.8 190 28.5 .. 28.2 140 56.7 .. 23.7 147 16.7 . . 34.7 Menkent 148 36.6 S36 16.6 
22 356 18.7 108 25.6 40.3 205 29.6 27.7 155 58.6 23.9 162 18.9 34.8 Miaplacidus 221 45.2 S69 38.2 
23 11 21.2 123 25.0 40.9 220 30.6 27.2 171 00.6 24.l 177 21.1 34.9 

1800 26 23.6 138 24.5 S24 41.4 235 31.7 N13 26.8 186 02.6 S 7 24.3 192 23.3 S 3 35.0 Mirfak 309 14.6 N49 47.7 
01 41 26.l 153 24.0 41.9 250 32.7 26.3 201 04.5 24.5 207 25.5 35.1 Nunki 76 28.4 S26 19 .2 
02 56 28.6 168 23.5 42.5 265 33.7 25.8 216 06.5 24.8 222 27.6 35.2 Peacock 53 57.l S56 47.9 
03 71 31.0 183 22.9 .. 43.0 280 34.8 .. 25.3 231 08.4 .. 25.0 237 29.8 .. 35.4 Pollux 243 57.3 N28 04.2 
04 86 33.5 198 27.4 43.5 295 35.8 24.8 246 10.4 25.2 252 32.0 35.5 Procyon 245 25.0 N 5 16.4 
05 101 36.0 2B 71 9 44.1 310 36.8 24.3 261 l:?.J 25.4 267 34.2 35.6 

Ob 116 38.4 2"8 21.4 S24 44.6 375 37.9 NB 23.8 276 14.3 S 7 25.6 282 36.4 S 3 35.7 Rasalhague 96 29.1 Nl2 34.6 
07 Ul 40.'/ 243 70.8 4'U 340 38.9 ?3.3 291 16.3 75.8 297 38.6 35.8 Regulus 208 09.4 Nl2 03.5 
Oil 146 43.4 258 70 3 45.1 355 39.9 27.9 306 18.2 26.0 312 40.7 35.9 Rig.,! 281 35.l S 8 13 7 

s 09 161 45.8 273 19.8 .. 46.2 10 41.0 . . 22.4 321 20.2 .. 26.2 327 42.9 . . 36.0 Rigil Kent. 140 25.5 S60 45.5 
u 10 176 48.3 288 19.3 46.7 25 42.0 21.9 336 22.l 26.4 342 45.1 36.2 Sabik 102 40.5 S15 42.1 

N 11 191 50.8 303 18.7 47.2 40 43.l 21.4 351 24.1 26.6 357 47.3 36.3 

D 12 206 53.2 318 18.2 S24 47.8 55 44.1 Nl3 :?0.9 6 26.0 S 7 26.8 12 49.5 S 3 36.4 Schedor 350 07.7 N56 26.3 
A 13 221 55.7 333 17 .. 7 48.3 70 45.1 20.4 21 28.0 27.0 27 51.7 36.5 Shaula 96 55.0 S37 05.5 
y 14 236 58.l 348 17.2 48.8 85 46.2 19.9 36 29.9 27.2 42 53.8 36.6 Sirius 258 55.0 S16 41.3 

15 252 00.6 3 166 . . 49.3 100 47.2 .. 19.4 51 31.9 .. 27.4 57 56.0 . . 36.7 Spica 158 57.l S11 03.7 
16 267 03.l 18 16.1 49.8 115 48.2 19.0 66 33.9 :?7.6 72 58.2 36.9 Suhail 223 10.4 S43 212 
17 282 05.5 33 15.6 50.4 130 49.3 18.5 81 35.8 27.8 88 00.4 37.0 

18 297 08.0 48 15.l S24 50.9 145 50.3 Nl3 18.0 96 37.8 S 7 28.0 103 02.6 S 3 37.l Vego 80 '>~-~ N38 46.J 
19 312 10.5 63 14.5 51.4 160 51.4 17.5 111 39.7 28.2 118 04.8 37.2 Zuben'ubi 137 32.6 S15 57.8 
20 327 12.9 78 14.0 51.9 175 52.4 17.0 126 41.7 28.4 133 06.9 37.3 S.H.A. Mer_ Pou. 
21 342 15.4 93 13.5 .. 52.~ 190 53.4 . . 16.5 141 43.6 .. 28.6 148 09.l .. 37.4 . h m 

22 357 17.9 108 13.0 52.9 205 54.5 16.0 156 45.6 28.8 163 11.3 37.5 Venus 113 12.5 14 46 
23 12 20.3 123 12.4 53.4 220 55.5 15.5 171 47.6 29.0 178 13.5 37.7 Mars 209 42.3 8 19 

h m Jupiter 159 51.l 11 37 
Mer, Poss 22 14.7 V -0.5 d 0.5 V l.O d 0.5 V 2.0 d 0.2 V 2.2 d O.l Saturn 166 06.4 11 12 
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Twilight Moonrise 
SUN MOON Lat. 

Civil 
Sunrise 

16 17 18 19 Neut. 
G.M.T. 

d h h h h h h m G.H.A. Dec. G.H.A. V Dec. H.P. . h m m m m m m 

d h . , . , . ' . , , N 72 05 03 06 22 07 33 15 41 D c..::i CJ 

16~ 183 34.9 S 8 46.2 328 35.4 6.2 Nl5 15.6 9.9 60.7 N 70 OS 06 06 17 07 21 16 42 0 D CJ 

198 35.0 47.1 343 00.6 6.1 15 25.5 9.7 60.7 68 05 08 06 13 07 11 17 18 17 21 17 40 18 51 
02 213 35.2 48.0 357 25.7 6.1 15 35.2 9.7 60.7 66 05 10 06 09 07 02 17 44 18 01 18 38 19 44 
03 228 35.3 .. 49.0 11 so.a 6.0 15 44.9 9.5 60.7 64 05 11 06 06 06 55 18 04 18 29 19 12 20 16 
04 243 35.4 49.9 26 15.8 6.1 15 54.4 9.4 60.7 62 05 12 06 04 06 49 18 20 18 51 19 37 20 40 
05 258 35.6 50.8 40 40.9 5.9 16 03.8 9.3 60.7 60 05 13 06 01 06 44 18 34 19 08 19 56 20 59 

06 273 35.7 S 8 51.7 55 05.8 6.0 Nl6 13.1 9.2 60.6 N 58 05 14 05 59 06 39 18 46 19 23 20 12 21 15 
07 288 35.8 52.6 69 30.8 5.8 16 22.3 9.1 60.6 56 05 14 05 57 06 35 18 56 19 35 20 26 21 28 
08 303 36.0 53.6 83 55.6 5.9 16 31.4 9.0 60.6 54 05 14 05 55 06 31 19 05 19 47 20 38 21 40 

F 09 318 36.l .. 54.5 98 20.5 5.8 16 40.4 8.8 60.6 52 05 15 05 54 06 28 19 13 19 56 20 49 21 50 
R 10 333 36.2 55.4 112 45.3 5.8 16 49.2 8.8 60.6 so OS 15 05 52 06 25 19 20 20 OS 20 58 21 59 
I 11 348 36.4 56.3 127 10.1 5.7 16 58.0 8.6 60.6 45 05 14 OS 48 06 18 19 36 20 24 21 18 22 19 

D 12 3 36.S S 8 57.2 141 34.8 s 7 Nl7 06.6 8.5 60.6 N 40 05 14 OS 45 06 12 19 49 20 39 21 34 22 35 
A 13 18 36.6 58.2 155 59.5 5.7 17 15.l 8.3 60.S 35 OS 12 05 42 06 07 20 00 20 52 21 48 22 48 
y 14 33 36.8 8 59.l 170 24.2 5.6 17 23.4 8.3 60.5 30 05 11 05 39 06 03 20 10 21 03 22 00 22 59 

15 48 36.9 9 00.0 184 48.8 5 (, 17 31.7 8.1 60.S 20 05 07 OS 33 OS 55 20 27 21 22 22 20 23 19 
16 63 37.0 00.9 199 13.4 5.6 17 39.8 8.0 60.S N 10 05 03 05 27 05 49 20 42 21 39 22 38 23 37 
17 78 37.2 01.8 213 38.0 5.5 17 47.8 7.9 60.S 0 04 57 05 21 05 42 20 55 21 55 22 55 23 53 

18 93 37.3 S 9 02.8 228 02.S 5.5 Nl7 55.7 7.7 60.5 S 10 04 49 05 14 05 35 21 09 22 11 23 11 24 09 
19 108 37.4 03.7 242 27.0 5.5 18 03.4 7.6 60.4 20 04 40 OS 06 OS 28 21 24 22 28 23 29 24 26 
20 123 37.5 04.6 256 51.S 5.4 18 11.0 7.5 60.4 30 04 27 04 56 05 20 21 42 22 48 23 so 24 46 
21 138 37.7 .. 05.5 271 15.9 5.5 18 18.5 7.3 60.4 35 04 18 04 49 05 15 21 52 22 59 24 02 00 02 
22 153 37.8 06.4 285 40.4 5.4 18 25.8 7.3 60.4 40 04 08 04 42 05 10 22 03 23 13 24 16 00 16 
23 168 37.9 07.3 300 04.8 5.3 18 33.l 7.1 60.4 45 03 56 04 33 OS 03 22 17 23 28 24 32 00 32 

1700 183 38.1 S 9 08.3 314 29.1 5.4 Nl8 40.2 6.9 60.4 s so 03 40 04 22 04 55 22 34 23 48 24 52 00 52 
01 198 38.2 09.2 328 53.5 5.3 18 47 .1 6.8 60.3 52 03 32 04 16 04 52 22 47 23 57 25 02 01 02 
02 213 38.3 10.l 343 17.8 5.3 18 53.9 6.7 60.3 54 03 23 04 10 04 48 22 51 24 07 00 07 01 13 
03 228 38.5 .. 11.0 357 42.l 5.2 19 00.6 6.6 60.3 56 03 13 04 04 04 44 23 00 24 19 00 19 01 25 
04 243 38.6 11.9 12 06.3 5.3 19 07.2 6.4 60.3 58 03 01 03. 56 04 39 23 12 24 33 00 33 01 39 
05 258 38.7 12.8 26 30.6 5.2 19 13.6 6.3 60.2 S 60 02 47 03 48 04 33 23 25 24 48 00 48 01 56 

06 273 38.8 S 9 13.7 40 54.8 5.2 Nl9 19.9 6.1 60.2 
Twilight Moonset 

07 288 39.0 14.7 55 19.0 5.2 19 26.0 6.0 60.2 Lat. Sunset 
s 08 303 39.l 15.6 69 43.2 5.2 19 32.0 5.9 60.2 Civil Neut. 16 17 18 19 

A 09 318 39.2 .. 16.S 84 07.4 5.1 19 37.9 5.7 60.2 
T 10 333 39.3 17.4 98 31.5 5.2 19 43.6 5.6 60.1 . h m h m h m h m h m . h m h m 

u 11 348 39.S 18.3 112 55.7 5.1 19 49.2 5.4 60.1 N 72 15 56 17 07 18 25 13 23 D D CJ 

R 12 3 39.6 S 9 19.2 127 19.8 5.1 Nl9 54.6 5.3 60.l N 70 16 08 17 12 18 22 12 23 CJ CJ CJ 
D 13 18 39.7 20.l 141 43.9 5.1 19 59.9 5.2 60.l 68 16 19 17 16 18 20 11 48 13 so 15 36 16 28 
A 14 33 39.9 21.l 156 08.0 5.2 20 05.l 5.0 60.0 66 16 27 17 20 18 19 11 24 13 10 14 39 15 35 
y 15 48 40.0 .. 22.0 170 32.2 5.0 20 10.1 4.9 60.0 64 16 34 17 23 18 18 11 04 12 43 14 05 15 02 

16 63 40.1 22.9 184 56.2 5.1 20 15.0 4.7 60.0 62 16 40 17 26 18 17 10 49 12 22 13 40 14 38 
17 78 40.2 23.8 199 20.3 5.1 20 19.7 4.6 60.0 60 16 46 17 28 18 16 10 36 12 OS 13 21 14 19 

18 93 40.4 S 9 24.7 213 44.4 5.1 N20 24.3 4.5 60.0 N 58 16 50 17 30 18 16 10 25 11 so 13 04 14 03 
19 108 40.5 25.6 228 08.5 5.1 20 28.8 4.3 59.9 56 16 55 17 32 18 15 10 15 11 38 12 51 13 50 
20 123 40.6 26.5 242 32.6 5.1 20 33.l 4.1 59.9 54 16 59 17 34 18 15 10 06 11 27 12 39 13 38 
21 138 40.7 .. 27.4 256 56.7 5.0 20 37.2 4.1 59.9 52 17 02 17 36 18 15 09 59 11 18 12 28 13 27 
22 153 40.9 28.4 271 20.7 5.1 20 41.3 3.8 59.9 50 17 05 17 38 18 15 09 52 11 09 12 19 13 18 
23 168 41.0 29.3 285 44.8 5.1 20 45.1 3.8 59.8 45 17 12 17 42 18 16 09 37 10 51 11 59 12 58 

1800 183 41.l S 9 30.2 300 08.9 5.1 N20 48.9 3.5 59.8 N 40 17 18 17 45 18 17 09 25 10 37 11 43 12 42 
01 198 41.2 31.l 314 33.0 5.1 20 52.4 H 59.8 35 17 23 17 48 18 18 09 15 10 24 11 30 12 29 
02 213 41.3 32.0 328 57.l 5.1 20 55.9 3.3 59.7 30 17 27 17 51 18 19 09 06 10 13 11 18 12 17 
03 228 41.5 .. 32.9 343 21.2 5.1 20 59.2 3.1 59.7 20 17 35 17 57 18 23 08 51 09 55 10 58 11 57 
04 243 41.6 33.8 357 45.3 5.1 21 02.3 3.0 59.7 N 10 17 42 18 03 18 28 08 37 09 39 10 40 11 39 
05 258 41.7 34.7 12 09.4 5.2 21 05.3 2.8 59.7 0 17 49 18 10 18 34 08 25 09 24 10 24 11 23 

06 273 41.8 S 9 35.6 26 33.6 5.1 N21 08.l 2.7 59.6 S 10 17 55 18 17 18 42 08 12 09 09 10 07 11 06 
07 288 42.0 36.6 40 57.7 5.2 21 10.8 2.6 59.6 20 18 03 18 25 18 51 07 59 08 53 09 so 10 48 
08 303 42.1 37.S 55 21.9 5.1 21 13.4 2.4 59.6 30 18 11 18 36 19 05 07 43 08 34 09 29 10 28 

s 09 318 42.2 .. 38.4 69 46.0 5.2 21 15.8 2.3 59.6 35 18 16 18 42 19 13 07 35 08 24 09 17 10 16 
u 10 333 42.3 39.3 84 10.2 5.2 21 18.1 2.1 59.5 40 18 22 18 50 19 23 07 25 08 11 09 04 10 02 
N 11 348 42.4 40.2 98 34.4 5.3 21 20.2 2.0 59.5 45 18 28 18 59 19 36 07 13 07 57 08 48 09 46 
D 12 3 42.6 S 9 41.l 112 58.7 5.2 N21 22.2 1.8 59.5 s so 18 36 19 10 19 52 06 59 07 39 08 28 09 26 
A 13 18 42.7 42.0 127 22.9 5.3 21 24.0 1.7 59.4 52 18 40 19 16 20 00 06 52 07 31 08 19 09 16 
y 14 33 42.8 42.9 141 47.2 5.3 21 25.7 1.5 59.4 54 18 44 19 22 20 09 06 45 07 22 08 08 09 OS 

15 48 42.9 .. 43.8 156 11.S 5.3 21 27.2 1.4 59.4 56 18 49 19 29 20 20 06 37 07 11 07 56 08 53 
16 63 43.0 44.7 170 35.8 5.4 21 28.6 1.2 59.4 58 18 54 19 36 20 32 06 28 07 00 07 43 08 39 
17 78 43.2 45.6 185 00.2 5.3 21 29.8 1.1 59.3 S 60 18 59 19 45 20 46 06 17 06 46 07 27 08 22 
18 93 43.3 S 9 46.S 199 24.5 5.5 N2l 30.9 1.0 59.3 SUN MOON 19 108 43.4 47.4 213 49.0 5.4 21 31.9 0.8 59.3 

Eqn. of Time 20 123 43.5 48.4 228 13.4 ~.5 21 32.7 0.7 59.2 Day 
Mer. Mer. Pass. 

Phase Age 
21 138 43.6 .. 49.3 242 37.9 s.s 21 33.4 0.5 59.2 oo· 12• Pass. Upper Lawer 
22 153 43.7 50.2 257 02.4 5.5 21 33.9 0.4 59.2 m . m . h m h m h m d 

23 168 43.9 51.l 271 26.9 5.6 21 34.3 0.2 59.2 16 14 19 14 26 11 46 02 11 14 40 18 
17 14 32 14 38 11 45 03 10 15 39 19 Q 5.0. 16.l d 0.9 s.o. 16.5 16.4 16.2 18 14 44 14 50 11 45 04 09 16 39 20 
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ARIES VENUS -3.8 MARS +1.7 JUPITER -1.2 SATURN +1.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h . ' . ' . , . ' . , . . . , . . . 

1900 27 22.8 138 11.9 524 53.9 235 56.6 Nl3 15.l 186 49.5 5 7 29.2 193 15.7 5 3 37.8 Acan1or 315 36.3 540 22.6 
01 42 25.3 153 11.4 54.5 250 57.6 14.6 201 51.5 29.4 208 17.9 37.9 Achernar 335 44.l 557 19.8 
02 57 27.7 168 10.9 55.0 265 58.6 14.l 216 53.4 29.6 223 20.0 38.0 Acrux 173 37.1 562 59.6 
03 72 30.2 183 10.3 .. 55.5 280 59.7 .. 13.6 231 55.4 .. 29.8 238 22.2 . . 38.l Adhara 255 31.4 528 56.6 
04 87 32.6 198 09.8 56.0 296 00.7 13.l 246 57.3 30.0 253 24.4 38.2 Aldebaran 291 16. 9 Nl6 28.4 
05 102 35.1 213 09.3 56.5 311 01.8 12.6 261 59.3 30.2 268 26.6 38.3 
06 117 37.6 228 08.7 524 57.0 326 02.8 N13 12.1 277 01.2 5 7 30.4 283 28.8 5 3 38.5 Alioth 166 42.4 N56 03.6 
07 l 32 40.0 243 08.2 57.5 341 03.9 11.6 292 03.2 30.6 298 31.0 38.6 Alkaid 153 18.4 N49 24.4 
08 147 42.5 258 07.7 58.0 356 04.9 11.l 307 05.2 30.8 313 33.l 38.7 Al Na'ir 28 13. 7 547 03.2 

M 09 162 45.0 273 07.2 .. 58.5 11 05.9 .. 10.7 322 07.1 .. 31.0 328 35.3 . . 38.8 Alnilam 276 10.7 5 l 12.7 
() 10 177 47.4 288 06.6 59.0 26 07.0 10.2 337 09.1 31.2 343 37.5 38.9 Alphard 218 20.0 5 8 34.5 
N 11 192 49.9 303 06.1 24 59.5 41 08.0 09.7 352 11.0 31.4 358 39.7 39.0 
D 12 207 52.4 318 05.6 525 00.0 56 09.1 N13 09.2 7 13.0 5 7 31.6 13 41.9 5 3 39.l Alphecca 126 31.8 N26 46.8 
A 13 222 54.8 333 05.l 00.5 71 10.l 08.7 22 14.9 31.8 28 44.0 39.3 Alpheratz 358 08.2 N28 59.5 
y 14 237 57.3 348 04.5 01.0 86 11.2 08.2 37 16.9 32.0 43 46.2 39.4 Altair 62 31.8 N 8 49.3 

15 252 59.7 3 04.0 .. 01.5 101 12.2 .. 07.7 52 18.9 . . 32.2 58 48.4 .. 39.5 Ankoa 353 39.l 542 24.4 
16 268 02.2 18 03.5 02.0 116 13.2 07.2 67 20.8 32.4 73 50.6 39.6 Antares 112 56.2 S26 23.4 
17 283 04.7 33 02.9 02.5 131 14.3 06.7 82 22.8 32.6 88 52.8 39.7 

18 298 07.1 48 02.4 525 03.0 146 15.3 N13 06.2 97 24.7 5 7 32.8 103 55.0 S 3 39.8 Arcturus 146 18.l Nl9 16 q 

19 313 09.6 63 01.9 03.4 161 16.4 05.8 112 26.7 33.0 118 57.1 40.0 Atria 108 20.2 568 59 8 
20 328 12.l 78 01.4 03.9 176 17.4 05.3 127 28.6 33.2 133 59.3 40.l Avior 234 28.0 S59 26 7 
21 343 14.5 93 00.8 .. 04.4 191 18.5 .. 04.8 142 30.6 . . 33.4 149 01.5 .. 40.2 Bellatrix 278 57.8 N 6 20.1 
22 358 17.0 108 00.3 04.9 206 19.5 04.3 157 32.6 33.7 164 03.7 40.3 Betelgeuse 271 27.3 N 7 24.3 
23 13 19.5 122 59.8 05.4 221 20.6 03.8 172 34.5 33.9 179 05.9 40.4 

20 00 28 21.9 137 59.3 525 05.9 236 21.6 Nl3 03.3 187 36.5 5 7 34.l 194 08.l 5 3 40.5 Canopus 264 06.7 552 40.9 
01 43 24.4 152 58.7 06.4 251 22.6 02.8 202 38.4 34.3 209 10.2 40.6 Capello 281 09.9 N45 58.7 
02 58 26.9 167 58.2 06.8 266 23.7 02.3 217 40.4 34.5 224 12.4 40.8 Deneb 49 47.9 N45 13.2 
03 73 29.3 182 57.7 .. 07.3 281 24.7 .. 01.8 232 42.3 .. 34.7 239 14.6 .. 40.9 Denebola 182 58.6 Nl4 40.6 
04 88 31.8 197 57.l 07.8 296 25.8 01.3 247 44.3 34.9 254 16.8 41.0 Diphda 349 19.8 S18 05.2 
05 103 34.2 212 56.6 08.3 311 26.8 00.9 262 46.2 35.l 269 19.0 41.l 

06 118 36.7 227 56.l 525 08.8 326 27.9 N13 00.4 277 48.2 5 7 35.3 284 21.2 5 3 41.2 Dubhe 194 21.7 N61 50.9 
07 133 39.2 242 55.6 09.2 341 28.9 12 59.9 292 50.2 35.5 299 23.4 41.3 Elna!h 278 43.0 N28 35.5 
08 148 41.6 257 55.0 09.7 356 30.0 59.4 307 52.l 35.7 314 25.5 41.4 El!anin 90 57.7 N51 29.8 

T 09 163 44.1 272 54.5 .. 10.2 11 31.0 . . 58.9 322 54.l .. 35.9 329 27.7 .. 41.6 Enif 34 10.7 N 9 47.6 
lJ 10 178 46.6 287 54.0 10.7 26 32.1 58.4 337 56.0 36.1 344 29.9 41.7 Fomalhaut 15 50.3 529 43.2 
~ 11 193 49.0 302 53.4 11.1 41 33.1 57.9 352 58.0 36.3 359 32.l 41.8 s 

12 7 59.9 S 14 34.3 5 172 28.5 557 00.4 
D 208 51.5 317 52.9 525 11.6 56 34.2 Nl2 57.4 7 36.5 3 41.9 Gacrux 

A 13 223 54.0 332 52.4 12.1 71 35.2 56.9 23 01.9 36.7 29 36.5 42.0 Gienah 176 17.5 517 26.2 

y 14 238 56.4 347 51.9 12.6 86 36.3 56.4 38 03.9 36.9 44 38.6 42.l Hadar 149 23.0 S60 17.0 
15 253 58.9 2 51.3 .. 13.0 101 37.3 .. 56.0 53 05.8 .. 37.l 59 40.8 .. 42.2 Hamal 328 27.8 N23 22.6 
16 269 01.4 17 50.8 13.5 116 38.4 55.5 68 07.8 37.3 74 43.0 42.4 Kaus Aust. 84 16.0 534 23.7 
17 284 03.8 32 50.3 14.0 131 39.4 55.0 83 09.7 37.5 89 45.2 42.5 

18 299 06.3 47 49.7 525 14.4 146 40.5 Nl2 54.5 98 11.7 5 7 37.7 104 47.4 S 3 42.6 Kochab 137 20.l N74 14.0 
19 314 08.7 62 49.2 14.9 161 41.5 54.0 113 13.6 37.9 119 49.6 42.7 Markab 14 02.2 Nl5 06.5 
20 329 11.2 77 48.7 15.4 176 42.6 53.5 128 15.6 38.1 134 51.7 42.8 Menkar 314 40.1 N 4 01.l 
21 344 13.7 92 48.2 .. 15.8 191 43.6 .. 53.0 143 17.5 .. 38.3 149 53.9 .. 42.9 Menkent 148 36.6 536 16.6 
22 359 16.1 107 47.6 16.3 206 44.7 52.5 158 19.5 38.5 164 56.1 43.0 Miaplacidus 221 45.1 569 382 
23 14 18.6 122 47.1 16.7 221 45.7 52.0 173 21.5 38.7 179 58.3 43.2 

2100 29 21.1 13 7 46.6 525 17 .2 236 46.8 Nl2 51.5 188 23.4 S 7 38.9 195 00.5 5 3 43.3 Mirfak 309 14.6 N49 47.7 
01 44 23.5 152 46.0 17.7 251 47.8 51.0 203 25.4 39.l 210 02.7 43.4 Nunki 76 28.4 526 19.2 
02 59 26.0 167 45.5 18.1 266 48.9 50.5 218 27.3 39.3 225 04.8 43.5 Peacock 53 57.2 556 47.9 
03 74 28.5 182 45.0 .. 18.6 281 49.9 .. 50.l 233 29.3 .. 39.5 240 07.0 .. 43.6 Pollux 243 57.3 N28 04.2 
04 89 30.9 197 44.5 19.0 296 51.0 49.6 248 31.2 39.7 255 09.2 43.7 Procyon 245 25.0 N 5 16.4 
05 104 33.4 212 43.9 19.5 311 52.0 49.1 263 33.2 39.9 270 11.4 43.8 

06 119 35.8 227 43.4 525 19.9 326 53.1 Nl2 48.6 278 35.2 5 7 40.l 285 13.6 5 3 44.0 Rasalhague 96 29.l Nl2 34.6 
07 134 38.3 242 42.9 20.4 341 54.1 48.l 293 37.1 40.3 300 15.8 44.1 Regulus 208 09.4 N12 03.5 

w 08 149 40.8 257 42.3 20.8 356 55.2 47.6 308 39.1 40.5 315 17.9 44.2 Rigel 281 35.l 5 8 13.2 
E 09 164 43.2 272 41.8 .. 21.3 11 56.2 .. 47.1 323 41.0 . . 40.7 330 20.l .. 44.3 Rigil Kent. 140 25.5 560 45.5 
D 10 179 45.7 287 41.3 21.7 26 57.3 46.6 338 43.0 40.9 345 22.3 44.4 Sabik 102 40.5 515 42.l 
N 11 194 48.2 302 40.7 22.2 41 58.3 46.1 353 44.9 41.l 0 24.5 44.5 
f 

12 317 40.2 S25 22.6 56 59.4 Nl2 45.6 8 46.9 5 7 41.3 15 26.7 5 3 44.6 Schedar 350 07.7 N56 26.3 
5 209 50.6 

13 224 53.l 332 19.7 23.1 72 00.4 45.l 23 48.8 41.5 30 28.9 44.7 Shaula 96 55.0 537 05.5 
() 

14 239 ~S.6 347 39.7 n.s 87 Ol.5 44.6 38 50.8 41.7 45 31.1 44.9 Sirius 258 55.0 516 41.3 
A 

15 254 'i8.0 2 311.6 .. 24.0 102 07.5 .. 44.l 53 52.8 . . 41.9 60 33.2 .. 45.0 Spica 158 57.1 511 03.7 
y 

16 no oo.s 17 38.1 24.4 117 03.6 43.7 68 54. 7 42.l 75 35.4 45.l Suhoil 223 10.4 543 21.2 
17 185 03.0 12 37.6 24.8 132 04.7 43.2 83 56.7 42.3 90 37.6 45.2 

18 300 05.4 4 7 37.0 S25 25.3 147 05.7 Nl2 42.7 98 58.6 5 7 42.5 105 39.8 S 3 45.3 Vega 80 55.5 N38 46.3 

19 315 07 .9 62 36.5 25.7 162 06.8 42.2 114 00.6 42.7 120 42.0 45.4 Zuben'ubi 137 32.6 S15 57.8 
20 330 10.3 77 36.0 26.2 177 07.8 41.7 129 02.5 42.9 135 44.2 45.5 S.H.A. Mer. Pou. 
21 345 12.8 92 35.4 .. 26.6 '92 08.9 .. 41.2 144 04.5 .. 43.1 150 46.3 .. 45.7 . , h m 

22 0 15.3 107 34.9 27.0 207 09.9 40.7 159 06.5 43.3 165 48.5 45.8 Venus 109 37.3 14 49 

23 15 17.7 122 34.4 27.5 222 11.0 40.2 174 08.4 43.5 180 50.7 45.9 Man 207 59.7 8 14 
h m Jupiter 159 14.5 11 28 

Mer. Pass. 22 02.9 V -0.5 d 0.5 V 1.0 d 0.5 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 165 46.l 11 02 



OCTOBER 19, 20, 21 (MON., TUES., WED.) 205 

MOON 
Twilight Moonrise 

SUN lot. 
Civil 

Sunrise 
19 20 21 22 Nout. 

G.M.T. 
d h h G.H.A. Dec. G.H.A. V Dec. H.P. . h m h m m h m h m h m m 

d h . ' . ' . ' . ' ' 
N 72 05 16 06 35 07 49 Cl l:::::J 21 03 23 26 

19~ 183 44.0 5 9 52.0 285 51.5 5.6 N21 34.5 0.1 59.1 N 70 05 18 06 29 07 34 Cl 19 32 21 54 23 51 
198 44.1 52.9 300 16.1 5.7 21 34.6 0.1 59.1 68 05 19 06 23 07 22 18 51 20 37 22 25 24 09 

02 213 44.2 53.8 314 40.8 5.7 21 34.5 0.1 59.l 66 05 19 06 19 07 13 19 44 21 12 22 48 24 24 
03 228 44.3 .. 54.7 329 05.5 5.7 21 34.4 0.4 59.0 64 05 20 06 15 07 04 20 16 21 38 23 07 24 36 
04 243 44.4 55.6 343 30.2 5.8 21 34.0 0.5 59.0 62 05 20 06 12 06 57 20 40 21 57 23 21 24 46 
05 258 44.6 56.5 357 55.0 5.8 21 33.5 0.6 59.0 60 05 20 06 08 06 51 20 59 22 14 23 34 24 55 

06 273 44.7 S 9 57.4 12 19.8 s.9 N21 32.9 0.7 59.0 N 58 05 20 06 06 06 46 21 15 22 27 23 44 25 03 
07 288 44.8 58.3 26 44.7 5.9 21 32.2 0.9 58.9 56 05 20 06 03 06 41 21 28 22 39 23 54 25 10 
08 303 44.9 9 59.2 41 09.6 5.9 21 31.3 1.0 58.9 54 05 20 06 01 06 37 21 40 22 49 24 02 00 02 

M 09 318 45.0 10 00.l 55 34.5 6.0 21 30.3 1.2 58.9 52 05 19 05 59 06 33 21 50 22 58 24 09 00 09 
0 10 333 45.1 01.0 69 59.5 6.1 21 29.1 1.3 58.8 50 05 19 05 57 06 30 21 59 23 06 24 16 00 16 
N 11 348 45.2 01.9 84 24.6 6.1 21 27.8 1.5 58.8 45 05 18 05 52 06 22 22 19 23 24 24 30 00 30 
D 12 3 45.4 S10 02.8 98 49.7 6.2 N21 26.3 1.5 58.8 N 40 05 17 05 48 06 16 22 35 23 38 24 42 00 42 
A 13 18 45.5 03.7 113 14.9 6.2 21 24.8 1.8 58.7 35 05 15 05 44 06 10 22 48 23 50 24 51 00 51 
y 14 33 45.6 04.6 127 40.1 6.3 21 23.0 1.8 58.7 30 05 13 05 41 06 05 22 59 24 00 00 00 01 00 

15 48 45.7 .. 05.5 142 05.4 6.3 21 21.2 2.0 58.7 20 05 08 05 34 05 56 23 19 24 18 00 18 01 15 
16 63 45.8 06.4 156 30.7 6.4 21 19.2 2.1 58.7 N 10 05 03 05 27 05 49 23 37 24 33 00 33 01 28 
17 78 45.9 07.3 170 56.1 6.4 21 17.l 2.:3 58.6 0 04 56 05 20 05 41 23 53 24 48 00 48 01 40 

18 93 46.0 S10 08.2 185 21.5 6.5 N21 14.8 2.4 58.6 5 10 04 48 05 13 05 34 24 09 00 09 01 02 01 52 
19 108 46.l 09.1 199 47.0 6.6 21 12.4 2.5 58.6 20 04 37 05 04 05 26 24 26 00 26 01 18 02 05 
20 123 46.2 10.0 214 12.6 6.6 21 09.9' 2.6 58.5 30 04 23 04 52 05 17 24 46 00 46 01 36 02 20 
21 138 46.4 .. 10.9 228 38.2 6.6 21 07.3 2.8 58.5 35 04 14 04 45 05 11 00 02 00 57 01 46 02 28 
22 153 46.5 11.8 243 03.8 6.8 21 04.5 2.9 58.5 40 04 03 04 37 05 05 00 16 01 11 01 58 02 38 
23 168 46.6 12.7 257 29.6 6.8 21 01.6 3.0 58.4 45 03 50 04 27 04 58 00 32 01 26 02 12 02 49 

20: 183 46.7 S10 13.6 271 55.4 6.8 N20 58.6 3.2 58.4 s 50 03 33 04 15 04 49 00 5:? 01 46 02 28 03 03 
198 46.8 14.5 286 21.2 7.0 20 55.4 3.3 58.4 52 03 24 04 09 04 45 01 02 01 55 02 36 03 09 

02 213 46.9 15.4 300 47.2 7.0 20 52.1 3.4 58.4 54 03 15 04 03 04 41 01 13 02 05 02 45 03 16 
03 228 47.0 .. 16.3 315 13.2 7.0 20 48.7 3.5 58.3 56 03 04 03 56 04 36 01 25 02 16 02 55 03 24 
04 243 47.1 17.2 329 39.2 7.1 20 45.2 3.7 58.3 58 02 51 03 47 04 31 01 39 02 30 03 06 03 33 
05 258 47.2 18.l 344 05.3 7.2 20 41.5 3.8 58.3 5 60 02 35 03 38 04 24 01 56 02 45 03 19 03 43 

06 273 47.3 510 19.0 358 31.5 7.3 N20 37.7 3.9 58.2 Twilight Moonset 07 288 47.4 19.9 12 57.8 7.3 20 33.8 4.0 58.2 lot. Sunset 
08 303 47.6 20.8 27 24.l 7.4 20 29.8 4.1 58.2 Civil Nout. 19 20 21 22 

T 09 318 47.7 .. 21.7 41 50.5 7.5 20 25.7 4.3 58.l u 10 333 47.8 22.6 56 17.0 7.5 20 21.4 4.4 58.1 h h h h h h h m 
E 

. m m m m m m 

11 348 47.9 23.5 70 43.5 7.6 20 17.0 4.5 58.1 N 72 15 39 16 53 18 11 Cl Cl 18 05 17 25 s 
12 3 48.0 S10 24.4 N 70 D 85 10.l 1.1 N20 12.5 4.6 58.1 15 54 16 59 18 10 Cl 17 45 17 13 16 59 

A 13 18 48.1 25.3 99 36.8 7.8 20 07.9 4.7 58.0 68 16 06 17 05 18 09 16 28 16 39 16 41 16 39 
y 14 33 48.2 26.2 114 03.6 7.8 20 03.2 4.9 58.0 66 16 16 17 09 18 09 15 35 16 03 16 17 16 23 

15 48 48.3 .. 27.1 128 30.4 7.9 19 58.3 4.9 58.0 64 16 24 17 13 18 08 15 02 15 37 15 58 16 10 
16 63 48.4 28.0 142 57.3 8.0 19 53.4 5.1 57.9 62 16 31 17 17 18 08 14 38 15 17 15 42 15 59 
17 78 48.5 28.9 157 24.3 8.0 19 48.3 5.2 57.9 60 16 37 17 20 18 08 14 19 15 01 15 29 15 50 
18 93 48.6 S10 29.8 171 51.3 8.1 Nl9 43.1 5.3 57.9 N 58 16 43 17 23 18 08 14 03 14 47 15 18 15 41 
19 108 48.7 30.7 186 18.4 8.2 19 37.8 5.4 57.8 56 16 47 17 25 18 09 13 50 14 34 15 08 15 34 
20 123 48.8 31.6 200 45.6 8.3 19 32.4 5.5 57.8 54 16 52 17 28 18 09 13 38 14 24 14 59 15 27 
21 138 48.9 .. 32.4 215 12.9 8.3 19 26.9 5.6 57.8 52 16 56 17 30 18 09 13 27 14 15 14 52 15 21 
22 153 49.0 33.3 229 40.2 8.4 19 21.3 5.7 57.8 50 16 59 17 32 18 10 13 18 14 06 14 45 15 16 
23 168 49.1 34.2 244 07.6 8.5 19 15.6 5.'I 57.7 45 17 07 17 37 18 11 12 58 13 48 14 30 15 04 

21: 183 49.2 S10 35.1 258 35.l 8.6 N19 09.7 5.'I 57.7 N 40 17 14 17 41 18 12 12 42 13 33 14 17 14 54 
198 49.3 36.0 273 02.7 8.7 19 03.8 6.1 57.7 35 17 19 17 45 18 14 12 29 13 21 14 06 14 46 

02 213 49.4 36.9 287 30.4 8.7 18 57.7 6.1 57.6 30 17 24 17 48 18 16 12 17 13 10 13 57 14 39 
03 228 49.5 .. 37.8 301 58.1 8.8 18 51.6 6.2 57.6 20 17 33 17 55 18 21 11 57 12 51 13 41 14 26 
04 243 49.6 38.7 316 25.9 8.'I 18 45.4 6.4 57.6 N 10 17 41 18 02 18 27 11 39 12 35 13 27 14 15 
05 258 49.7 39.6 330 53.8 8.'I 18 39.0 6.4 57.5 0 17 48 18 09 18 34 11 23 12 19 13 13 14 04 
06 273 49.8 510 40.5 345 21.7 9.1 Nl8 32.6 6.6 57.5 S 10 17 56 18 17 18 42 11 06 12 04 13 00 13 53 

w 07 288 49.9 41.4 359 49.8 '1.1 18 26.0 6.6 57.5 20 18 04 18 26 18 53 10 48 11 47 12 45 13 42 
E 08 303 50.0 42.3 14 17.9 9.1 18 19.4 6.7 57.5 30 18 13 18 38 19 07 10 28 11 28 12 29 13 28 
D 09 318 50.1 .. 43.1 28 46.0 9.3 18 12.7 6.9 57.4 35 18 19 18 45 19 16 10 16 11 17 12 19 13 21 
N 10 333 50.2 44.0 43 14.3 9.3 18 05.8 6.9 57.4 40 18 25 18 53 19 27 10 02 11 04 12 08 13 12 

11 348 50.3 44.9 57 42.6 9.5 17 58.9 7.0 57.4 45 18 32 19 03 19 41 09 46 10 49 11 55 13 02 
E 

12 3 50.4 S10 45.8 9.5 NH 51.9 5 50 s 72 11.l 7.1 57.3 18 41 19 16 19 58 09 26 10 30 11 39 12 49 

D 13 18 50.5 46.7 86 39.6 9.5 17 44.8 7.2 57.3 52 18 45 19 22 20 07 09 16 10 21 11 31 12 43 

A 14 33 50.6 47.6 101 08.1 9.7 17 37.6 7.3 57.3 54 18 50 19 28 20 17 09 05 10 11 11 23 12 37 
y 15 48 50.7 .. 48.5 115 36.8 9.7 17 30.3 7.4 57.3 56 18 55 19 36 20 28 08 53 10 00 11 14 12 30 

16 63 50.8 49.4 130 05.5 9.8 17 22.9 7.4 57.2 58 19 01 19 44 20 41 08 39 09 47 11 03 12 21 
17 78 50.9 50.3 144 34.3 9.9 17 15.5 1.1> 57.2 S 60 19 07 19 54 20 57 08 22 09 32 10 51 12 12 
18 93 51.0 S10 51.l 159 03.2 9.'I NH 07.9 7.6 57.2 SUN MOON 
19 108 51.1 52.0 173 32.1 10.1 17 00.3 7.7 57.2 
20 123 51.2 52.9 188 01.2 10.l 16 52.6 7.8 57.l Doy 

Eqn. of Time Mer. Mer. Poss. 
Phase 

21 138 51.3 .. 53.8 202 30.3 10.2 16 44.8 7.9 57.1 oo· 12· Poss. Upper lower 
Ag• 

22 153 51.4 54.7 216 59.5 10.2 16 36.9 8.0 57.l .. • m . h m h m h m d 

23 168 51.5 55.6 231 28.7 10.4 16 28.9 8.0 57.0 19 14 56 15 01 11 45 05 09 17 38 21 
20 15 07 15 12 11 45 06 06 18 34 22 () 

S.D. 16.1 d 0.9 s.o. 16.0 15.8 15.6 21 15 17 15 22 11 45 07 01 19 27 23 



206 OCTOBER 22, 23, 24 (THURS., FRI., SAT.) 

ARIES VENUS -3.9 MARS +1.6 JUPITER -1.2 SATURN +l.O STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Noine S.H.A. Dec. 
d h 0 , 0 , 0 , . , 0 , 0 0 0 . .. .. 

22: 30 20.2 137 33.9 S25 27.9 237 12.0 Nl2 39.7 189 10.4 S 7 43.7 195 52.9 S 3 46.0 Acomor 315 36.3 S40 22.6 
45 22.7 152 33.3 28.3 252 13.1 39.2 204 12.3 43.9 210 55.l 46.1 Achernar 335 44.l S57 19.8 

02 60 25.l 167 32.8 28.8 267 14.2 38.7 219 14.3 44.l 225 57.3 46.2 Acrux 173 37.1 S62 59.6 
03 75 27.6 182 32.3 .. 29.2 282 15.2 .. 38.2 234 16.2 .. 44.3 240 59.4 .. 46.3 Adhara 255 31.4 S28 56.b 
04 90 30.1 197 31.7 29.6 297 16.3 37.7 249 18.2 44.5 256 01.6 46.5 Aldebaran 291 16.9 Nl6 28.4 
05 105 32.5 212 31.2 30.0 312 17.3 37.2 264 20.2 44.7 271 03.8 46.6 
06 120 35.0 227 30. 7 S25 30.5 327 18.4 Nl2 36.8 279 22.l S 7 44.9 286 06.0 S 3 46.7 Alioth 166 42.4 N56 OJ.6 
07 135 37.5 242 30.2 30.9 342 19.4 36.3 294 24.l 45.l 301 08.2 46.8 Alkaid 153 18.4 N49 24.4 

·1 08 150 39.9 257 29.6 31.3 357 20.5 35.8 309 26.0 45.3 316 10.4 46.9 Al Na'ir 28 13.8 S47 03.? 
H 09 165 42.4 272 29.l .. 31.7 12 21.6 .. 35.3 324 28.0 .. 45.5 331 12.6 . . 47.0 Alnilam 276 10.7 S l 12.7 
I) 10 180 44.8 287 28.6 32.2 27 22.6 34.8 339 29.9 45.7 346 14.7 47.l Alphard 218 20.0 S 8 34.5 
I< 11 19', 47.3 10? 28.0 32.6 42 23.7 34.3 354 31.9 45.9 l 16.9 47.2 
~ 12 7. IO 49.8 317 27.5 S25 33.0 57 24.7 Nl2 33.8 9 33.8 S 7 46.1 16 19.l S 3 47.4 Alphecca 126 31.8 N26 46.8 
f) 13 275 52.2 332 27.0 33.4 72 25.8 33.3 24 35.8 46.3 31 21.3 47.5 Alpheratz 358 08.2 N28 59.5 
A 14 240 54.7 347 26.4 33.8 87 26.8 32.8 39 37.8 46.5 46 23.5 47.6 Altair 62 31.8 N 8 49.3 
y 15 255 57.2 2 25.9 .. 34.3 102 27.9 .. 32.3 54 39.7 .. 46.7 61 25.7 . . 47.7 Ankoo 353 39.1 S42 24.4 

16 270 59.6 17 25.4 34.7 117 29.0 31.8 69 41.7 46.9 76 27.9 47.8 Antares 112 56.3 S26 23.4 
17 286 02.l 32 24.9 35.l 132 30.0 31.3 84 43.6 47.1 91 30.0 47.9 

18 301 04.6 47 24.3 S25 35.5 147 31.l Nl2 30.8 99 45.6 S 7 47.3 106 32.2 S 3 48.0 Arcturus 146 18.l Nl9 16.8 
19 316 07.0 62 23.8 35.9 162 32.1 30.3 114 47.5 47.5 121 34.4 48.2 Atria 108 20.2 S68 59.8 
20 331 09.5 77 23.3 36.3 177 33.2 29.8 129 49.5 47.7 136 36.6 48.3 Avior 234 27.9 S59 26.7 
21 346 11.9 92 22.7 .. 36.7 192 34.3 .. 29.3 144 51.5 .. 47.9 151 38.8 . . 48.4 Bellatrix 278 57.7 N 6 20.l 
22 l 14.4 107 22.2 37.l 207 35.3 28.9 159 53.4 48.l 166 41.0 48.5 Betelgeu•e 271 27.3 N 7 24.3 
23 16 16.9 122 21.7 37.6 222 36.4 28.4 174 55.4 48.3 181 43.l 48.6 

23 00 31 19.3 137 21.2 S25 38.0 237 37.4 Nl2 27.9 189 57 .3 S 7 48.5 196 45.3 S 3 48.7 Canopus 264 06.6 S52 40.9 
01 46 21.8 152 20.6 38.4 252 38.5 27.4 204 59.3 48.7 211 47.5 48.8 Capello 281 09.9 N45 58.7 
02 61 24.3 167 20.l 38.8 267 39.6 26.9 220 01.2 48.9 226 49.7 48.9 Deneb 49 47.9 N45 13.2 
03 76 26.7 182 19.6 .. 39.2 282 40.6 .. 26.4 235 03.2 . . 49.l 241 51.9 .. 49.l Denebola 182 58.6 Nl4 40.6 
04 91 29.2 197 19.0 39.6 297 41.7 25.9 250 05.2 49.3 256 54.1 49.2 Diphda 349 19.8 S18 05.2 
05 106 31.7 212 18.5 40.0 312 42.8 25.4 265 07.l 49.5 271 56.3 49.3 

06 121 34.l 227 18.0 S25 40.4 327 43.8 Nl2 24.9 280 09.l S 7 49.7 286 58.4 S 3 49.4 Dubhe 194 21.7 N61 50.9 
07 136 36.6 242 17.4 40.8 342 44.9 24.4 295 11.0 49.9 302 00.6 49.5 Elnath 278 43.0 N28 35.5 
08 151 39.l 257 16.9 41.2 357 45.9 23.9 310 13.0 50.l 317 02.8 49.6 Eltanin 90 57.7 N51 29.8 

F 09 166 41.5 272 16.4 .. 41.6 12 47.0 .. 23.4 325 14.9 .. 50.3 332 05.0 . . 49.7 Enif 34 10.7 N 9 47.6 
R 10 181 44.0 287 15.9 42.0· 27 48.l 22.9 340 16.9 50.5 347 07.2 49.8 Fomalhaut 15 50.3 S29 43.2 
I 11 196 46.4 302 15.3 42.4 42 49.l 22.4 355 18.8 50.7 2 09.4 50.0 
D 12 211 48.9 317 14.8 S25 42.8 57 50.2 Nl2 21.9 10 20.8 S 7 50.9 17 11.6 S 3 50.l Gacrux 172 28.5 S57 00.4 
A 13 226 51.4 332 14.3 43.2 72 51.3 21.4 25 22.8 51.l 32 13.7 50.2 Gienah 176 17.5 S17 26.2 
y 14 241 53.8 347 13.7 43.5 87 52.3 20.9 40 24.7 51.3 47 15.9 50.3 Hodor 149 23.0 S60 17 .0 

15 256 56.3 2 13.2 .. 43.9 102 53.4 .. 20.4 55 26.7 .. 51.5 62 18.l . . 50.4 Hamal 328 27.7 N23 22.6 
16 271 58.8 17 12.7 44.3 117 54.5 19.9 70 28.6 51.7 77 20.3 50.5 Kaus Aust. 84 16.0 S34 23.7 
17 287 01.2 32 12.2 44.7 132 55.5 19.5 85 30.6 51.9 92 22.5 50.6 

18 302 03.7 47 11.6 S25 45.l 147 56.6 Nl2 19.0 100 32.5 S 7 52.l 107 24.7 S 3 50.8 Kochab 137 20.2 N74 14.0 
19 317 06.2 62 11.l 45.5 162 57.7 18.5 115 34.5 52.3 122 26.9 50.9 Markab 14 02.2 Nl5 06.5 
20 332 08.6 77 10.6 45.9 177 58.7 18.0 130 36.5 52.5 137 29.0 51.0 Menkar 314 40.l N 4 01.l 
21 347 11.l 92 10.0 .. 46.3 192 59.8 .. 17.5 145 38.4 .. 52.7 152 31.2 . . 51.l Menkent 148 36.6 S36 16.6 
22 2 13.6 107 09.5 46.6 208 00.8 17.0 160 40.4 52.9 167 33.4 51.2 Miaplacidus 221 45.l S69 38.2 
23 17 16.0 122 09.0 47.0 223 01.9 16.5 175 42.3 53.l 182 35.6 51.3 

2400 32 18.5 137 08.5 S25 47.4 238 03.0 Nl2 16.0 190 44.3 S 7 53.3 197 37.8 S 3 51.4 Mirfak 309 14.6 N49 47.7 
01 47 20.9 152 07.9 47.8 253 04.0 15.5 205 46.2 53.5 212 40.0 51.5 Nunki 76 28.4 S26 19.2 
02 62 23.4 167 07.4 48.2 268 05.l 15.0 220 48.2 53.7 227 42.2 51.7 Peacock 53 57.2 S56 47.9 
03 77 25.9 182 06.9 .. 48.5 283 06.2 .. 14.5 235 50.2 .. 53.9 242 44.3 .. 51.8 Pollux 243 57.2 N28 04.2 
04 92 28.3 197 06.3 48.9 298 07.2 14.0 250 52.l 54.l 257 46.5 51.9 Procyon 245 25.0 N 5 16.4 
05 107 30.8 212 05.8 49.3 313 08.3 13.5 265 54.l 54.3 272 48.7 52.0 

06 122 33.3 227 05.3 S25 49.7 328 09.4 Nl2 13.0 280 56.0 S 7 54.5 287 50.9 S 3 52.l Rasalhague 96 29.l Nl2 34.6 
07 137 35.7 242 04.8 50.0 343 10.4 12.5 295 58.0 54.7 302 53.l 52.2 Regulus 208 09.4 Nl2 03.5 

s 08 152 38.2 257 04.2 50.4 358 11.5 12.0 310 59.9 54.9 317 55.3 52.3 Rigel 281 35.l S 8 13.2 

A 09 167 40.7 272 03.7 .. 50.8 13 12.6 .. 11.5 326 01.9 .. 55.l 332 57.5 .. 52.4 Rigil Kent. 140 25.5 S60 45.4 

T 10 182 43.l 287 03.2 51.2 28 13.7 11.0 341 03.9 55.3 347 59.6 52.6 Sabik 102 40.5 S15 42.l 

u 11 197 45.6 302 02.6 51.5 43 14.7 10.5 356 05.8 55.5 3 01.8 52.7 

R 12 212 48.l 317 02.1 S25 51.9 58 15.8 Nl2 10.0 11 07.8 S 7 55.7 18 04.0 S 3 52.8 Schedar 350 07.7 N56 26.3 
D 13 227 50.5 332 01.6 52.3 73 16.9 09.5 26 09.7 55.9 33 06.2 52.9 Shaula 96 55.0 S37 05.5 
A 14 242 53.0 347 01.l 52.6 88 17.9 09.0 41 11.7 56.l 48 08.4 53.0 Sirius 258 54.9 S16 41.3 
y 15 257 55.4 2 00.5 .. 53.0 103 19.0 .. 08.5 56 13.6 .. 56.3 63 10.6 . . 53.1 Spica 158 57.1 S11 03.8 

16 272 57.9 17 00.0 53.3 118 20.l 08.0 71 15.6 56.5 78 12.8 53.2 Suhoil 223 10.4 S43 21.2 
17 288 00.4 31 59.5 53.7 133 21.1 07.5 86 17.5 56.7 93 14.9 53.3 

18 303 02.8 46 59.0 S25 54.l 148 22.2 Nl2 07.l 101 19.5 S 7 56.9 108 17.l S 3 53.5 Vega 80 55.5 N38 46.3 
19 318 05.3 61 58.4 54.4 163 23.3 06.6 116 21.5 57.l 123 19.3 53.6 Zuben'ubi 137 32.6 515 57.B 
20 3'H 07.8 76 57.9 54.8 178 24.3 06.l 131 23.4 57.3 138 21.5 53.7 S.H.A. Mer. Pon. 
21 348 10.2 91 57.4 .. 55.l 193 25.4 .. 05.6 146 25.4 .. 57.5 153 23.7 . . 53.8 0 h m 

22 3 12.7 106 56.8 55.5 208 26.5 05.1 161 27.3 57.7 168 25.9 53.9 Venus 106 01.B 14 51 

23 18 15.2 121 56.3 55.9 223 27.6 04.6 176 29.3 57.9 183 28.l 54.0 Mon 206 18.l B 09 
h m Jupiter 158 38.0 11 19 

i\'ler Poss. 21 51.l 1' -0.5 d 0.4 7> l.l d 0.5 l' 2.0 d 02 11 2.2 d 0.1 Saturn 165 26.0 10 51 



OCTOBER 22, 23, 24 (THURS., FRI., SAT.) 207 

Twilight Moonrise 
SUN MOON lat. 

Civil 
Sunrise 

22 23 24 25 Nout. 
G.M.T. 

G.H.A. Dec. G.H.A. 11 Dec. d H.P. . h m h m h m h m h m h m h m 

d h . , .. . , , . , , , N 72 05 29 06 48 08 04 23 26 25 25 01 25 03 14 

22~ 183 51.6 SlO 56.5 245 58.1 10.4 Nl6 20.9 8.1 57.0 N 70 05 29 06 40 07 47 23 51 25 38 01 38 03 19 
198 51.7 57.4 260 27.5 10.5 16 12.8 8.2 57.0 68 05 29 06 34 07 34 24 09 00 09 01 48 03 23 

02 213 51.8 58.2 274 57 .0 10.5 16 04.6 8.3 57.0 66 05 28 06 28 07 23 24 24 00 24 01 57 03 27 
03 228 51.9 10 59.l 289 26.5 10. 7 15 56.3 8.4 56.9 64 05 28 06 23 07 14 24 36 00 36 02 04 03 29 
04 243 52.0 11 00.0 303 56.2 10.7 15 47.9 8.4 56.9 62 05 28 06 19 07 06 24 46 00 46 02 10 03 32 
05 258 52.l 00.9 318 25.9 10.7 15 39.5 8.5 56.9 60 05 27 06 16 06 59 24 55 00 55 02 16 03 34 

06 273 52.2 Sll 01.8 332 55.6 10.9 Nl5 31.0 8.6 56.9 N 58 05 26 06 12 06 53 25 03 Ol 03 02 20 03 36 
07 288 52.3 02.7 347 25.5 10.9 15 22.4 8.6 56.8 56 05 26 06 09 06 48 25 10 01 10 02 24 03 38 

T 08 303 52.4 03.5 1 55.4 11.0 15 13.8 8.7 56.8 54 05 25 06 06 06 43 00 02 01 16 02 28 03 40 
H 09 318 52.5 .. 04.4 16 25.4 11.l 15 05.1 8.8 56.8 52 05 24 06 04 06 38 00 09 01 21 02 32 03 41 
u 10 333 52.5 05.3 30 55.5 11.2 14 56.3 8.9 56.7 50 05 24 06 01 06 35 00 16 01 26 02 35 03 42 
R 11 348 52.6 06.2 45 25.7 11.2 14 47.4 8.9 56.7 45 05 22 05 56 06 26 00 30 01 36 02 41 03 45 

s 12 3 52.7 SU 07.l 59 55.9 11.3 Nl4 38.5 9.0 56.7 N 40 05 20 05 51 06 19 00 42 01 45 02 47 03 47 
D 13 18 52.8 08.0 74 26.2 11.J 14 29.5 9.1 56.7 35 05 17 05 47 06 13 00 51 01 52 02 52 03 49 
A 14 33 52.9 08.8 88 56.5 11.5 14 20.4 9.1 56.6 30 05 15 05 43 06 07 01 00 01 59 02 56 03 51 
y 15 48 53.0 .. 09.7 103 27.0 11.5 14 11.3 9.2 56.6 20 05 09 05 35 05 58 01 15 02 10 03 03 03 54 

16 63 53.l 10.6 117 57.5 11.5 14 02.l 9.2 56.6 N 10 05 03 05 28 05 49 01 28 02 20 03 09 03 57 
17 78 53.2 · 11.5 132 28.0 11.7 13 52.9 9.3 56.6 0 04 55 05 20 05 41 01 40 02 29 03 15 04 00 

18 93 53.3 Sll 12.4 146 58.7 11.7 Nl3 43.6 9.4 56.5 s 10 04 46 05 11 05 33 01 52 02 38 03 21 04 02 
19 108 53.4 13.3 161 29.4 ll.7 13 34.2 9.4 56.5 20 04 35 05 01 05 24 02 05 02 48 03 27 04 05 
20 123 53.5 14.l 176 00.1 11.9 13 24.8 9.5 56.5 30 04 20 04 49 05 14 02 20 02 59 03 35 04 08 
21 138 53.5 .. 15.0 190 31.0 11.9 13 15.3 9.5 56.5 35 04 10 04 42 05 08 02 28 03 05 03 39 04 10 
22 153 53.6 15.9 205 01.9 12.0 13 05.8 9.6 56.4 40 03 59 04 33 05 01 02 38 03 13 03 43 04 12 
23 168 53.7 16.8 219 32.9 12.0 12 56.2 9.7 56.4 45 03 44 04 22 04 53 02 49 03 21 03 49 04 14 

23 00 183 53.8 SU 17.7 234 03.9 12.1 Nl2 46.5 9.7 56.4 s so 03 26 04 09 04 43 03 03 03 31 03 55 04 17 
01 198 53.9 18.5 248 35.0 12.2 · 12 36.8 9.8 56.4 52 03 17 04 02 04 39 03 09 03 36 03 58 04 18 
02 213 54.0 19.4 263 06.2 12.2 12 27.0 9.8 56.3 54 03 06 03 55 04 34 03 16 03 41 04 01 04 20 
03 228 54.1 .. 20.3 277 37.4 12.3 12 17.2 9.8 56.3 56 02 54 03 47 04 29 03 24 03 46 04 05 04 21 
04 243 54.2 21.2 292 08. 7 12.4 12 07.4 10.0 56.3 58 02 40 03 38 04 23 03 33 03 53 04 09 04 23 
05 258 54.3 22.0 306 40.1 12.4 11 57.4 9.9 56.3 S 60 02 23 03 28 04 16 03 43 04 00 04 13 04 25 

06 273 54.3 SU 22.9 321 11.5 12.5 NU 47.5 10.0 56.3 Twilight Moonset 07 288 54.4 23.8 335 43.0 12.5 11 37.5 10.l 56.2 lot. Sunset 
08 303 54.5 24.7 350 14.5 12.6 11 27.4 10.l 56.2 Civil Nout. 22 23 24 25 

F 09 318 54.6 .. 25.6 4 46.l 12.7 11 17.3 10.2 56.2 
R 10 333 54.7 26.4 19 17.8 12.7 11 07.l 10.2 56.2 . h m h m h m h m h m h m h m 

I 11 348 54.8 27.3 33 49.5 12.8 10 56.9 10.2 56.l N 72 15 23 16 39' 17 57 17 25 17 04 16 48 16 34 
D 12 3 54.9 SU 28,2 48 21.3 12.8 NlO 46.7 10.3 56.l N 70 15 40 16 47 17 58 16 59 16 49 16 41 16 33 
A 13 18 54.9 29.1 62 53.1 12.9 10 36.4 10.3 56.1 68 15 53 16 53 17 58 16 39 16 37 16 34 16 32 
y 14 33 55.0 29.9 77 25.0 12.'I 10 26.l 10.4 56.l 66 16 05 16 59 17 59 16 23 16 27 16 29 16 31 

15 48 55.1 .. 30.8 91 56.9 13.0 10 15.7 10.4 56.0 64 16 14 17 04 17 59 16 10 16 19 16 25 16 30 
16 63 55.2 31.7 106 28. 9 13. l 10 05.3 10.5 56.0 62 16 22 17 08 18 00 15 59 16 11 16 21 16 29 
17 78 55.3 32.6 121 01.0 13.l 9 54.8 10.4 56.0 60 16 29 17 12 18 00 15 50 16 05 16 17 16 28 

18 93 55.4 Sll 33.4 135 33.l 13.2 N 9 44.4 10.6 56.0 N 58 16 35 17 15 18 01 15 41 15 59 16 14 16 28 
19 108 55.4 34.3 150 05.3 13.2 9 33.8 10.S 56.0 56 16 40 17 19 18 02 15 34 15 54 16 12 16 27 
20 123 55.5 35.2 164 37.5 13.3 9 23.3 10.6 55.9 54 16 45 17 21 18 03 15 27 15 50 16 09 16 27 
21 138 55.6 .. 36.0 179 09.8 133 9 12.7 10.7 55.9 52 16 49 17 24 18 03 15 21 15 46 16 07 16 26 
22 153 55.7 36.9 19.3 42.l lJ.4 9 02.0 10.6 55.9 50 16 53 17 27 18 04 15 16 15 42 16 05 16 .!if> 
23 168 55.8 37.8 208 14.5 13.4 8 51.4 10.7 55.9 45 17 02 17 32 18 06 15 04 15 34 16 00 16 25 

24: 183 55.8 SU 38.7 222 46.9 13.5 N 8 40.7 10.1 55.8 N 40 17 09 17 37 18 09 14 54 15 27 15 57 16 24 
198 55.9 39.5 237 19.4 13.5 8 30.0 10.8 55.8 35 17 16 17 41 18 11 14 46 15 21 15 53 16 24 

02 213 56.0 40.4 251 51.9 13.6 8 19.2 10.8 55.8 30 17 21 17 45 18 13 14 39 15 16 15 51 16 23 
03 228 56.l .. 41.3 266 24.5 13.6 8 08.4 10.8 55.8 20 17 31 17 53 18 19 14 26 15 07 15 45 16 22 
04 243 56.2 42.l 280 57.l 13.6 7 57.6 10.9 55.8 N 10 17 40 18 01 18 26 14 15 14 59 15 41 16 21 
05 258 56.2 43.0 295 29.7 13.8 7 46.7 10.9 55.7 0 17 48 18 09 18 33 14 04 14 51 15 37 16 20 

06 273 56.3 Sll 43.9 310 02.5 13.7 N 7 35.8 10.9 55.7 S 10 17 56 18 18 18 43 13 53 14 44 15 32 16 20 
07 288 56.4 44.8 324 35.2 13.8 7 24.9 10.9 55.7 20 18 05 18 28 18 54 13 42 14 36 15 28 16 19 

s 08 303 56.5 45.6 339 08.0 13.8 7 14.0 10.9 55.7 30 18 15 18 40 19 10 13 28 14 26 15 23 16 17 
A 09 318 56.6 .. 46.5 353 40.8 13.9 7 03.l 11.0 55.7 35 18 21 18 48 19 19 13 21 14 21 15 20 16 17 
T 10 333 56.6 47.4 8 13.7 14.0 6 52.l 11.0 55.6 40 18 28 18 57 19 31 13 12 14 15 15 16 16 16 
u 11 348 56.7 48.2 22 46.7 13.9 6 41.l 11.l 55.6 45 18 36 19 08 19 46 13 02 14 08 15 12 16 15 
R 12 3 56.8 Sil 49.l 37 19.6 14.0 N 6 30.0 11.0 55.6 s so 18 46 19 21 20 05 12 49 13 59 15 07 16 14 
D 13 18 56.9 50.0 51 52.6 14 l 6 19.0 ll.l 55.6 52 18 51 19 28 20 14 12 43 13 55 15 05 11, 14 
A 14 33 56.9 50.8 66 25.7 14 l 6 07.9 11.l 55.6 54 18 56 19 35 20 24 12 37 13 50 15 02 16 13 
y 15 48 57.0 .. 51.7 80 58.8 14.l 5 56.8 11.l 55.5 56 19 01 19 43 20 37 12 30 13 45 15 00 16 n 

16 63 57.1 52.6 95 31.9 14.2 5 45.7 11.l 55.5 58 19 08 19 52 20 52 12 21 13 40 14 57 16 12 
17 78 57.2 53.4 110 05.l 14.2 5 34.6 11.l 55.5 S 60 19 15 20 03 21 09 12 12 13 34 14 53 16 11 
18 93 57.3 Sll 54.3 124 38.3 14.2 N 5 23.5 11.2 55.5 SUN MOON 19 108 57.3 55.2 139 11.5 14.3 5 12.3 11.2 55.5 

Eqn. of Time 20 123 57.4 56.0 153 44.8 14.3 5 01.l 11.2 55.4 Mer. Mer. Poss. 
Doy Age Phase 

21 138 57.5 .. 56.9 168 18.l 14.3 4 49.9 11.2 55.4 oo• 12· Pass. Upper lower 
22 153 57.5 57.8 182 51.4 14.4 4 38.7 11.2 55.4 m ' m ' h m h m h m d 

23 168 57.6 58.6 197 24.8 14.4 4 27.5 11.2 55.4 22 15 26 15 31 11 44 07 52 20 17 24 
23 15 35 15 39 11 44 08 40 21 03 25 Cl S.D. 16.l d 0.9 s.o. 15.4 15.3 15.l 24 15 43 15 47 11 44 09 26 21 48 26 



208 OCTOBER 25, 26, 27 (SUN., MON., TUES.) 

ARIES VENUS ·-3.9 MARS +1.6 JUPITER -1.2 SATURN +1.0 STARS 
r;_M_I. 

,;11A f.,.H.A Dec. G.HA. Oec G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
,1 1, ,. " 0 " " 0 . 0 " 0 0 ' 

2500 n l7.6 l36 55.8 S25 56.2 238 28.6 Nl? 04.l 191 31.2 S 7 58.l 198 30.2 S 3 54.l Acamor 315 36.2 S40 22.6 
01 4ll ;,o.l 151 55.3 56.6 253 29.7 03.6 206 33.2 58.3 213 32.4 54.2 Achernar 335 44.l S57 19.8 
02 1,l 22.5 166 54.7 56.9 268 30.8 03.1 221 35.2 58.5 228 34.6 54.4 Acrux 173 37.1 S62 59.6 
03 78 25.0 181 54.2 .. 57.3 283 .ll.9 .. 02.6 236 37.1 .. 58.7 243 36.8 .. 54.5 Adhara 255 31.4 S28 56.6 
04 '/3 27.5 196 53.7 57.6 298 32.9 02.1 251 39.l 58.9 258 39.0 54.6 Aldebaran 291 16.9 Nl6 28.4 
05 108 29.9 211 53.2 58.0 313 34.0 01.6 266 41.0 59.1 273 41.2 54.7 

06 123 32.4 226 52.6 S25 58.3 328 35.1 Nl2 01.1 281 43.0 S 7 59.3 288 43.4 S 3 54.8 Alioth 166 42.4 N56 03.6 
07 138 34.9 241 52.1 58.7 343 36.1 00.6 296 44.9 59.5 303 45.6 54.9 Alkaid 153 18.4 N49 24.4 
08 153 37.3 256 51.6 59.0 358 37 .2 12 00.l 311 46.9 59.7 318 47.7 55.0 Al No'ir 28 13.8 S47 03.2 

s 09 168 39.8 271 51.1 .. 59.3 13 38.3 11 59.6 326 48.9 7 59.9 333 49.9 .. 5~.l Alnilom 276 10.7 S 1 12.7 
u 10 183 42.3 286 50.5 25 59.7 28 39.4 59.1 341 50.8 8 00.1 348 52.1 55.2 Alphard n0 19.9 S 8 34.6 
N 11 198 44.7 301 50.0 26 00.0 43 40.4 58.6 356 52.8 00.3 3 54.3 55.4 
D 12 213 47.2 316 49.5 S26 00.4 58 41.5 NU 58.l 11 54.7 S 8 00.5 18 56.5 5 3 55.5 Alµhecco 126 318 N26 46.8 
A 13 228 49. 7 331 49.0 00.7 73 42.6 57.6 26 56.7 00.7 33 58.7 55.6 Alpheratz 358 08.3 N28 59.5 
y 14 243 52.l 346 48.4 01.l 88 43.7 57.l 41 58.6 00.9 49 00.9 55.7 Altair 62 31.9 N 8 493 

15 258 54.6 l 47.9 .. 01.4 103 44.7 .. 56.6 57 00.6 .. 01.l 64 03.0 .. 55.8 Ank.oo 35J 39.l 54? 24 4 
16 273 57.0 16 47.4 01.7 118 45.8 56.1 72 02.6 01.3 79 05.2 55.9 Antor~s 11? 56.3 526 ..?3.4 
17 288 59.5 31 46.9 02.1 133 46.9 55.6 87 04.5 01.5 94 07.4 56.0 

18 304 02.0 46 46.3 526 02.4 148 48.0 Nll 55.l 102 06.5 S 8 01.7 109 09.6 S 3 56.l Arcttiru~ 146 18.1 Nl9 16.8 
19 319 04.4 61 45.8 02.7 163 49.0 54.6 117 08.4 01.9 124 11.8 56.3 Atrio 108 :'0.3 S68 59.8 
20 334 06.9 76 45.3 03.1 178 50.1 54.l 132 10.4 02.l 139 14.0 56.4 Avior 234 27.9 S59 26.I 
21 349 09.4 91 44.8 .. 03.4 193 51.2 .. 53.6 147 12.3 .. 02.3 154 16.2 .. 56.5 Bellatri, 278 57.7 N 6 20.l 
22 4 11.8 106 44.2 03.7 208 52.3 53.1 162 14.3 02.5 169 18.4 56.6 Bet~lgeuse 271 27.1 N 7 24.3 
23 19 14.3 121 43.7 04.l 223 53.3 52.6 177 16.3 02.7 184 20.5 56.7 

2600 34 16.8 136 43.2 S26 04.4 238 54.4 NU 52.l 192 18.2 S 8 02.9 199 22.7 S 3 56.8 Canopus 264 06.6 S52 40.9 
01 49 19.2 151 42.7 04.7 253 55.5 51.6 207 20.2 03.1 214 24.9 56.9 Capello 281 09.9 N45 58.7 
02 M 21.7 166 42.l 05.0 268 56.6 51.1 222 22.1 03.3 229 27.1 57.0 Deneb 49 47.9 N45 13.2 
03 !'I 74.7 181 41.6 .. 05.4 283 57.6 . . 50.6 237 24.l . . 03.5 244 29.3 . . 57.l Der,eholo 18? 58.6 Nl4 40.6 
04 1M ?6 (, 1% 41 I 0',.7 ?98 58.7 50.1 25? 26.0 03.7 259 31.5 57.3 Diph<.la 349 19.8 S18 05.? 
05 ltl'I l'I. I 711 4111, 06.0 313 !,9.8 49.6 267 28.0 03.<J 774 H.7 57.4 

06 I ),1 31 ') 721, 40,1) \?6 06.3 37'1 00.9 NI I '1'1.1 28? 30.0 S 8 04. l 2119 J'i.9 S 3 57.5 Dubhe 194 21.6 N61 ',O.<J 
0/ 1.1'1 .1'10 ;)41 l9 '• 06.6 344 0?.0 48.7 2'17 .31.9 04 .. l 304 .l8.0 57.6 Elnc,th 278 42.9 N28 35.~ 
08 ir,4 36, ... , 256 39.0 07.0 359 03.0 48.2 312 33.9 04.5 319 40.7 57.7 Eltanin 90 57.7 N5l 29.8 

M 09 11,'l 38 9 211 3fl.~ .. 07.3 14 04 l . . 47 7 .127 35.8 .. 04.7 334 42.4 . . 57.8 Enif 34 10.7 N 9 47.6 
() 10 184 41.4 286 38.0 07.6 29 05.2 47.2 342 37.8 04.9 349 44 6 57.9 Fomalhaut 15 50.4 S29 43.3 

N 11 199 43.9 301 37.4 07.9 44 06.3 46.7 357 39.7 05.1 4 46.8 58.0 

D 12 214 46.3 316 36.9 S26 08.2 59 07.4 Nll 46.2 12 41.7 S 8 05.3 19 49.0 5 3 58.l Gacrux 172 28.5 S57 00.4 
A 13 229 48.8 331 36.4 08.5 74 08.4 45.7 27 43.7 05.5 34 51.2 58.3 Gienah 176 17.5 S17 26.2 
y 14 244 51.3 346 35.9 08.8 89 09.5 45.2 42 45.6 05.7 49 53.4 58.4 Hadar 149 23.0 S60 16.9 

15 259 53.7 l 35.3 .. 09.2 104 10.6 .. 44.7 57 47.6 . . 05.9 64 55.5 .. 58.5 Homol 328 27.7 N23 22.6 
16 274 56.2 16 34.8 09.5 119 11.7 44.2 72 49.5 06.l 79 57.7 58.6 Kaus Aust. 84 16.l S34 23.7 

17 289 58.6 31 34.3 09.8 134 12.8 43.7 87 51.5 06.3 94 59.9 58.7 

18 305 01.l 46 33.8 S26 10.l 149 13.8 Nll 43.2 102 53.4 S 8 06.5 110 02.l S 3 58.8 Kochab 137 20.2 N74 14.0 
19 320 03.6 61 33.3 10.4 164 14.9 42.7 117 55.4 06.7 125 04.3 58.9 Markab 14 02.2 N15 06.5 
20 335 06.0 76 32.7 10.7 179 16.0 42.2 132 57.4 06.9 140 06.5 59.0 Menkar 314 40.0 N 4 01.1 
21 350 08.5 91 32.2 .. 11.0 194 17.l . . 41.7 147 59.3 . . 07.l 155 08.7 .. 59.l Menkent 148 36.6 S36 16.6 . 22 5 11.0 106 31.7 11.3 209 18.2 41.2 163 01.3 07.3 170 10.9 59.3 Miaplacidus 221 45.0 S69 38.2 
23 20 13.4 121 31.2 11.6 224 19.2 40.7 178 03.2 07.5 185 13.0 59.4 

2100 35 15.9 136 30.7 S26 11.9 239 20.3 Nll 40.2 193 05.2 S 8 07.7 200 15.2 S 3 59.5 Mirfak 309 14.6 N49 47.7 
01 50 18.4 151 30.l 12.2 254 21 .4 39.7 208 07.2 07.9 215 17.4 59.6 Nunki 76 28.4 S26 19.2 

02 65 20.8 166 29.6 12.5 269 22.5 39.2 223 09.1 08.l 230 19.6 59.7 Peacock 53 57.2 S56 47.9 

03 80 23.3 181 29.l .. 12.8 284 23.6 .. 38.7 238 11.l .. 08.3 245 21.8 . . 59.8 Pollux 243 57.2 N28 04.2 
04 95 25.8 196 28.6 13.l 299 24.7 38.2 253 13.0 08.5 260 24.0 3 59.9 Procyon 245 25.0 N 5 16.4 

05 110 28.2 211 28.l 13.4 314 25. 7 37.7 268 15.0 08.7 275 26.2 4 00.0 

06 125 30.7 226 27.5 S26 13.7 329 26.8 Nll 37.2 283 16.9 S 8 08.9 290 28.4 S 4 00.l Rasalhague 96 29.1 Nl2 34.6 
07 140 33 l 241 27.0 14.0 344 27.9 36.7 298 18.9 09.l 305 30.6 00.3 Regulus 208 09.4 N12 03.5 

08 155 35,1, ?~I, 26.5 14.3 359 29.0 36.2 313 20.9 09.3 320 32.7 00.4 Rigel 281 35.l S 8 13.2 
T 

09 170 38 l 711 26.0 . . 14 6 14 30.l . . 35.7 3?8 22.8 . . 09.5 335 34.9 .. 00.5 Rigil Kent. 140 25.5 S60 45.4 
lJ 

10 185 40.S 286 2!,.5 14.9 29 ll 2 35.? 343 24 8 09.7 350 37 .] 00.6 Sabik 102 40.5 S15 42.l 
I ll ?00 43.0 301 74.'J l ',. l 44 32.2 34.7 358 26.7 09.8 5 39.3 00.7 ~·. 

17 116 24.4 <;71, B.3 Nll 34 2 13 28 7 S 8 10.0 20 41.5 5 4 00.8 Schedar 350 07.7 N56 26.3 
ll 2l!i 4~ <, l~.4 r,9 

/I u no 47.9 .l.ll ?3.11 1 '>.7 74 14.4 33.7 28 30 6 10.7 35 43 7 00.9 Shaula 96 55.0 S37 05.5 

y 14 l4'> SO 4 346 23.4 ll,.0 89 .15.5 33.? 43 32.6 10.4 50 45 9 01.0 Sirius 258 54.9 S16 41.3 

15 260 52 9 l 22.9 . . 11, I 104 36.6 . . 32.7 58 34 6 . . 10.6 65 48.l .. 01.l Spica 158 57.l S11 03.8 

16 275 55.3 16 22.3 lt,.6 119 37.7 32.2 73 36.5 10.8 80 50.2 01.3 Suhoil 223 10.3 S43 21.2 

17 290 57 .8 31 21.8 16.9 134 38.8 31.7 88 38.5 11.0 95 52.4 01.4 

18 306 00.3 46 21 . .J S26 17.l 149 39.8 Nll 31.2 103 40.4 S 8 11.2 110 54.6 S 4 01.5 Vega 80 55.5 N38 46.3 

19 321 02 7 61 20.8 17.4 164 40.9 30.7 118 42.4 11.4 125 56.8 01.6 Zuben'ubi 137 32.6 S15 57.8 

20 336 05.2 76 20.3 17.7 179 42.0 30.2 133 44.3 11.6 140 59.0 01.7 S.HA. MtH. flo""'· 
21 351 07.6 91 19.8 . . 18.0 194 43.l . . 2'1.7 148 46.3 .. ll.8 156 01.2 .. 01.8 .. h m 

22 6 10.l 106 19.? 18.2 709 44.2 2'12 163 48.3 12.0 17] 01.4 01.9 Ven1111 107 76.4 14 !,'1 

23 21 12.6 121 18.7 18.5 I U4 ~~-J 28 7 178 50.2 17? 181, 0', I, 02.0 Mor·, 104 37.7 8 04 

t. m Jupit-,r 1';8 01 5 II 0'1 

f✓,er Poss 21 39.3 V ·O 5 d ().3 I! 1.1 d 05 I) 2.0 ti Ol 1> I I ti Iii SottHfl 16'> 01, 0 10 41 



OCTOBER 25, 26, 27 (SUN., MON., TUES.) 209 

Twilight Moonrise 
SUN MOON Lot. 

Civil 
Sunrise 25 26 27 28 Nout. 

G.M.T. 
d h h h h m h h h m G.H.A. Dec. G.H.A. V Dec. H.P. . m m m m m 

d h . . ' . ' . ' ' ' 
N 72 05 41 07 02 08 21 03 14 04 59 06 43 OB 30 

25~ 183 57.7 Sll 59.5 211 58.2 14.4 N 4 16.3 11.3 55.4 N 70 05 40 06 52 08 01 03 19 04 57 06 34 08 13 
198 57.8 12 00.4 226 31.6 14.5 4 05.0 11.2 55.3 68 05 39 06 44 07 46 03 23 04 55 06 27 07 59 

02 213 57.8 01.2 241 05.1 14.5 3 53 .8 11.3 55.3 66 05 37 06 38 07 33 03 27 04 54 06 21 07 48 
03 228 57.9 .. 02.l 255 38.6 14.5 3 42.5 11.2 55.3 64 05 36 06 32 07 23 03 29 04 53 06 16 07 38 
04 243 58.0 03.0 270 12.l 14.6 3 31.3 11.3 55.3 62 05 35 06 27 07 14 03 32 04 52 06 ll 07 30 
05 258 58.1 03.8 284 45.7 14.6 3 20.0 11.3 55.3 60 05 34 06 23 07 07 03 34 04 51 06 08 07 23 

06 273 58.l S12 04.7 299 19.3 14.6 N 3 08.7 11.3 55.2 N 58 05 33 06 19 07 00 03 36 04 51 06 04 07 17 
07 288 58.2 05.5 313 52.9 14.6 2 5 7 .4 11.3 55.2 56 05 32 06 15 06 54 03 38 04 50 06 01 07 12 
08 303 58.3 06.4 328 26.5 14.7 2 46.1 11.3 55.2 54 05 30 06 12 06 49 03 40 04 50 05 59 07 07 

s 09 318 58.3 .. 07.3 343 00.2 14.7 2 34.8 11.4 55.2 52 05 29 06 09 06 44 03 41 04 49 05 56 07 03 
u 10 333 58.4 08.l 357 33.9 14.7 2 23.4 11.3 55.2 50 05 28 06 06 06 39 03 42 04 49 05 54 06 59 
N 11 348 58.5 09.0 12 07.6 14.7 2 12.l 11.3 55.2 45 05 25 06 00 06 30 03 45 04 48 05 49 06 51 
D 12 3 58.6 S12 09.8 26 41.3 14.8 N 2 00.8 11.3 55.l N 40 05 23 05 54 06 22 03 47 04 47 05 45 06 44 
A 13 18 58.6 10.7 41 15.l 14.8 l 49.5 11.3 55.1 35 05 20 05 49 06 15 03 49 04 46 05 42 06 38 
y 14 33 58.7 11.6 55 48.9 14.8 1 38.2 11.4 55.1 30 05 17 05 45 06 09 03 51 04 45 05 39 06 32 

15 48 58.8 .. 12.4 70 22.7 14.8 l 26.8 11.3 55.1 20 05 10 05 36 05 59 03 54 04 44 05 34 06 23 
16 63 58.8 13.3 84 56.5 14.9 1 15.5 11.3 55.1 N 10 05 03 05 28 05 49 03 57 04 44 05 30 06 16 
17 78 58.9 14.1 99 30.4 14.8 1 04.2 11.3 55.1 0 04 55 05 19 05 41 04 00 04 43 05 25 06 08 
18 93 59.0 S12 15.0 114 04.2 14.9 N O 52.9 11.4 55.0 S 10 04 45 05 10 05 32 04 02 04 42 05 21 06 01 
19 108 59.0 15.9 128 38.l 14.9 0 41.5 11.3 55.0 20 04 33 04 59 05 22 04 05 04 41 05 17 05 53 
20 123 59.l 16.7 143 12.0 14.9 0 30.2 11.3 55.0 30 04 16 04 46 05 11 04 08 04 40 05 12 05 44 
21 138 59.2 .. 17.6 157 45. 9 15.0 0 18.9 11.3 55.0 35 04 06 04 38 05 04 04 10 04 40 05 09 05 39 
22 153 59.2 18.4 172 19.9 14.9 N O 07.6 11.3 55.0 40 03 54 04 28 04 57 04 12 04 39 05 06 05 34 
23 168 59.3 19.3 186 53.8 15.0 S O 03.7 11.3 55.0 45 03 39 04 17 04 48 04 14 04 38 05 02 05 27 

26 00 183 59.4 S12 20.2 201 27.8 15.0 S O 15.0 11.3 54.9 S 50 03 19 04 03 04 38 04 17 04 37 04 58 05 19 
01 198 59.4 21.0 216 01.8 14.9 0 26.3 11.3 54.9 52 03 09 03 56 04 33 04 18 04 37 04 56 05 16 
02 213 59.5 21.9 230 35. 7 15.0 0 37.6 11.3 54.9 54 02 58 03 48 04 27 04 20 04 37 04 54 05 12 
03 228 59.6 .. 22.7 245 09.7 15.1 0 48.9 11.3 54.9 56 02 44 03 39 04 21 04 21 04 36 04 51 05 07 
04 243 59.6 23.6 259 43.8 15.0 1 00.2 11.2 54.9 58 02 29 03 30 04 15 04 23 04 36 04 49 05 03 
OS 258 59.7 24.4 274 17.8 15.0 l 11.4 11.3 54.9 S 60 02 09 03 18 04 07 04 25 04 35 04 46 04 57 

06 273 59.8 S12 25.3 288 51.8 15.l S l 22.7 11.2 54.9 Twilight Moonset 07 288 59.8 26.1 303 25.9 15.0 1 33.9 11.3 54.8 lot. Sunaet 
08 303 59.9 27.0 317 59.9 15.l 1 45.2 11.2 54.8 Civil Nout. 25 26 27 28 

M 09 319 00.0 .. 27.8 332 34.0 15.l 1 56.4 11.2 54.8 
0 10 334 00.0 28.7 347 08.l 15.l 2 07.6 11.2 54.8 . h m h m h m h m h m h m h m 

N 11 349 00.l 29.6 1 42.2 15.1 2 18.8 11.l 54.8 N 72 15 06 16 25 17 44 16 34 16 20 16 05 15 48 
D 12 4 00.l S12 30.4 16 16.3 15.0 S 2 29.9 11.2 54.8 N 70 15 25 16 34 17 46 16 33 16 25 16 16 16 07 
A 13 19 00.2 31.3 30 50.3 15.1 2 41.l 11.l 54. 7 68 15 41 16 42 17 48 16 32 16 28 16 25 16 22 
y 14 34 00.3 32.l 45 24.4 15.l 2 52.2 11.2 54. 7 66 15 53 16 49 17 49 16 31 16 32 16 33 16 35 

15 49 00.3 .. 33.0 59 58.5 15.2 3 03.4 11.1 54.7 64 16 04 16 55 17 50 16 30 16 34 16 39 16 45 
16 64 00.4 33.8 74 32.7 15.l 3 14.5 11.l 54.7 62 16 13 17 00 17 52 16 29 16 37 16 45 16 54 
11 79 00.4 34.7 89 06.8 15.l 3 25.6 11.0 54. 7 60 16 20 17 04 17 53 16 28 16 39 16 50 17 02 
18 94 00.5 S12 35.5 103 40.9 15.l S 3 36.6 11.l 54.7 N 58 16 27 17 08 17 54 16 28 16 41 16 54 17 09 
19 109 00.6 36.4 118 15.0 15.1 3 47.7 11.0 54.7 56 16 33 17 12 17 55 16 27 16 42 16 58 17 15 
20 124 00.6 37.2 132 49.1 15.l 3 58.7 11.l 54.6 54 16 39 17 15 17 57 16 27 16 44 17 01 17 20 
21 139 00.7 .. 38.l 147 23.2 15.2 4 09.8 10.9 54.6 52 16 43 17 18 17 58 16 26 16 45 17 04 17 25 
22 154 00.7 38.9 161 57 .4 15.1 4 20.7 11.0 54.6 50 16 48 17 21 17 59 16 26 16 46 17 07 17 30 
23 169 00.8 39.8 176 31.5 15.l 4 31.7 11.0 54.6 45 16 57 17 28 18 02 16 25 16 49 17 13 17 39 

·2700 184 00.9 S12 40.6 191 05.6 15.l S 4 42.7 10.9 54.6 N 40 17 05 17 33 18 05 16 24 16 51 17 19 17 47 
01 199 00.9 41.5 205 39.7 15.l 4 53.6 10.9 54.6 35 17 12 17 38 18 08 16 24 16 53 17 23 17 54 
02 214 01.0 42.3 220 13.8 15.l 5 04.5 10.9 54.6 30 17 18 17 43 18 11 16 23 16 55 17 27 18 00 
03 229 01.0 .. 43.2 234 47.9 15.l 5 15.4 10.8 54.6 20 17 29 17 51 18 17 16 22 16 58 17 34 18 ll 
04 244 01.l 44.0 249 22.0 15.l 5 26.2 10.8 54.5 N 10 17 38 18 00 18 25 16 21 17 01 17 40 18 20 
OS 259 01.1 44.9 263 56.l 15.l 5 37.0 10.8 54.5 0 17 47 18 09 18 33 16 20 17 03 17 46 18 29 
06 274 01.2 S12 45.7 278 30.2 15.l S 5 47.8 10.8 54.5 S 10 17 56 18 18 18 43 16 20 17 06 17 52 18 38 
07 289 01.3 46.5 293 04.3 15.l 5 58.6 10. 7 54.5 20 18 06 18 29 18 56 16 19 17 08 17 58 18 47 

T 
08 304 01.3 47.4 307 38.4 15.l 6 09.3 10.7 54.5 30 18 18 18 43 19 12 16 17 17 11 18 05 18 58 
09 319 01.4 .. 48.2 322 12.5 15.0 6 20.0 10.7 54.5 35 18 24 18 51 19 22 16 17 17 13 18 09 19 05 u 10 334 01.4 49.l 336 46.5 15.l 6 30.7 10.7 54.5 40 18 32 19 00 19 35 16 16 17 15 18 14 19 12 E 11 349 01.5 49.9 351 20.6 15.1 6 41.4 10.6 54.5 45 18 41 19 12 19 51 16 15 17 17 18 19 19 20 s 
12 4 01.5 S12 50.8 S 50 D 5 54.7 15.0 S 6 52.0 10.6 54.4 18 51 19 27 20 11 16 14 17 20 18 25 19 30 

A 13 19 01.6 51.6 20 28.7 15.0 7 02.6 10.5 54.4 52 18 56 19 34 20 21 16 14 17 21 18 28 19 35 
y 14 34 01.6 52.5 35 02.7 15.l 7 13.1 10.5 54.4 54 19 02 19 41 20 32 16 13 17 23 18 32 19 40 

15 49 01.7 .. 53.3 49 36.8 15.0 7 23 .6 10.5 54.4 56 19 08 19 50 20 46 16 13 17 24 18 35 19 46 
16 64 01.8 54.l 64 10.8 15.0 7 34.l 10.5 54.4 58 19 15 20 00 21 02 16 12 17 26 18 39 19 52 
17 79 01.8 55.0 78 44.8 15.0 7 44.6 10.4 54.4 S 60 19 23 20 12 21 22 16 11 17 28 18 44 19 59 
18 94 01.9 S12 55.8 93 18.8 14.9 S 7 55.0 10.4 54.4 SUN MOON 19 109 01.9 56.7 107 52.7 15.0 8 05.4 10.3 54.4 
20 124 02.0 57.5 122 26.7 15.0 8 15.7 10.3 54.4 Doy 

Eqn. of Time Mer. Mer. Pou. 
Phoae 21 139 02.0 .. 58.4 137 00.7 14.9 8 26.0 10.3 54.3 oo• 12· Pass. Upper lower 

Agt 

22 154 02.1 12 59.2 151 34.6 14.9 8 36.3 10.2 54.3 m . m . h m h m h m d 

23 169 02.l 13 00.0 166 08.5 14.9 8 46.5 10.2 54.3 25 15 51 15 54 11 44 10 10 22 32 27 
26 15 57 16 00 11 44 10 53 23 14 28 • S.D. 16.l d 0.9 S.D. 15.0 14.9 14.8 27 16 03 16 06 11 44 11 36 23 57 29 



210 OCTOBER 28, 29, 30 (WED., THURS., FRI.) 

ARIES VENUS -3.9 MARS +1.6 JUPITER -1.2 SATURN +1.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A Dec. Nome- SH.A. Oec ,, h 0 0 0 ' 0 ' 0 ' 0 ' 0 0 0 .. .. 
2800 36 15.0 136 18.2 S26 18.8 239 46.4 Nll 28.2 193 52.2 S 8 12.4 201 07 .8 S 4 02.l Acarnor 315 36.2 S40 22.6 

01 51 17.5 151 17.7 19.l 254 47.4 27.7 208 54.l 12.6 216 09.9 02.3 Achernar 335 44.l S57 19.9 
02 66 20.0 166 17.2 19.3 269 48.5 27.2 223 56.l 12.8 231 12.l 02.4 Acrux 173 37.0 S62 59.6 
03 81 22.4 181 16.7 .. 19.6 284 49.6 .. 26.7 238 58.l .. 13.0 246 14.3 .. 02.5 Adhara 255 31.4 S28 56.6 
04 96 24.9 196 16.2 19.9 299 50.7 26.2 254 00.0 13.2 261 16.5 02.6 Aldebaran 291 16.9 Nl6 28.4 
05 111 27.4 211 15.6 20.l 314 51.8 25.7 269 02.0 13.4 276 18.7 02.7 
06 126 29.8 226 E>.l S26 20.4 329 52.9 Nll 25.2 284 03.9 S 8 13.6 291 20.9 S 4 02.8 Alioth 166 42.4 N56 03.6 

w 07 141 32.3 241 14.6 20.7 344 54.0 24.7 299 05.9 13.8 306 23.l 02.9 Alkaid 153 18.4 N49 24.4 

f 
08 156 34.7 256 14.1 20 9 359 55.1 24.2 314 07.8 14.0 321 25.3 03.0 Al Na'ir 28 13.8 S47 03.2 
09 171 37.2 271 13.6 .. 21.2 14 56.2 .. 23.7 329 09.8 .. 14.2 336 27.5 .. 03.l Alnilam 276 10.7 S l 12.7 () 10 I 86 39.7 286 13.l 21.5 29 57.2 23.2 344 11.8 14.4 351 29.6 03.2 Alphard 218 19.9 S 8 34.6 

N 11 201 42.l 301 12.5 21.7 44 58.3 22.7 359 13.7 14.6 6 31.8 03.4 
~ 

s 12 216 44.6 316 12.0 S26 22.0 59 59.4 Nll 22.2 14 15.7 S 8 14.8 21 34.0 S 4 03.5 Alphecca 126 31.8 N26 46.8 

D 13 231 47.1 331 11.5 22.3 75 00.5 21.7 29 17.6 15.0 36 36.2 03.6 Alpheratz 358 08.3 N28 59.5 

A 14 246 49.5 346 11.0 22.5 90 01.6 21.2 44 19.6 15.2 51 38.4 03.7 Altair 62 31.9 N 8 49.3 
y 15 261 52.0 l 10.5 .. 22.8 105 02.7 .. 20.7 59 21.5 .. 15.4 66 40.6 .. 03.8 Ankaa 353 39.l S42 24.4 

16 276 54.5 16 10.0 23.0 120 03.8 20.2 74 23.5 15.6 81 42.8 03.9 Antares 112 56.3 S26 23.4 
17 291 56.9 31 09.5 23.3 135 04.9 19.7 89 25.5 15.8 96 45.0 04.0 
18 306 59.4 46 09.0 S26 23.5 150 06.0 Nll 19.2 104 27.4 S 8 16.0 111 47.2 S 4 04.l Arcturus 146 18.l Nl 9 16.8 
19 322 01.9 61 08.4 23.8 165 07.l 18.7 119 29.4 16.2 126 49.4 04.2 Atria 108 20.3 S68 59.8 
20 337 04.3 76 07.9 24.0 180 08.l 18.2 134 31.3 16.4 141 51.5 04.3 Avior 234 27.9 S59 26. 7 
21 352 06.8 91 07.4 .. 24.3 195 09.2 .. 17.7 149 33.3 . . 16.6 156 53.7 .. 04.5 Bellatrix 278 57.7 N 6 20.1 
22 7 09.2 106 06.9 24.5 210 10.3 17.2 164 35.3 16.8 171 55.9 04.6 Betelgeuse 271 27.3 N 7 24.3 
23 22 11.7 121 06.4 24.8 225 11.4 16.7 179 37.2 17.0 186 58.1 04.7 

2900 37 14.2 136 05.9 S26 25.0 240 12.5 Nll 16.2 194 39.2 S 8 17.2 202 00.3 S 4 04.8 Canopus 264 06.6 S52 40.9 
01 52 16.6 151 05.4 25.3 255 13.6 15.7 209 41.l 17.4 217 02.5 04.9 Capello 281 09.9 N45 58.7 
02 67 19.1 166 04.9 25.5 270 14.7 15.2 224 43.l 17.5 232 04.7 05.0 Deneb 49 48.0 N45 13.2 
03 82 21.6 181 04.4 .. 25.8 285 15.8 .. 14.7 239 45.0 .. 17.7 247 06.9 .. 05.l Denebola 182 58.5 Nl4 40.6 
04 97 24.0 196 03.8 26.0 300 16.9 14.2 254 47.0 17.9 262 09.l 05.2 Diphdo 349 19.8 S18 05.2 
05 112 26.5 211 03.3 26.3 315 18.0 13.7 269 49.0 18.l 277 11.2 05.3 

06 127 29.0 226 02.8 S26 26.5 330 19.l Nll 13.2 284 50.9 S 8 18.3 292 13.4 S 4 05.4 Dubhe 194 21.6 N61 50.9 
07 142 31.4 241 02.3 26.7 345 20.2 12.7 299 52.9 18.5 307 15.6 05.6 Elnath 278 42.9 N28 35.5 

1 08 157 33.9 256 01.8 27.0 0 21.3 12.2 314 54.8 18.7 322 17.8 05.7 Eltanin 90 57.7 N5l 29.8 
H 09 172 36.4 271 01.3 .. 27.2 15 22.4 .. 11.7 329 56.8 .. 18.9 337 20.0 .. 05.8 Enif 34 10.8 N 9 47.6 
u IO 187 38.8 286 00.8 27.4 30 23.5 11.2 344 58.8 19.l 352 22.2 05.9 Fomalhaut 15 50.4 S29 43.3 
R 11 202 41.3 301 00.3 27.7 45 24.6 10.7 0 00.7 19.3 7 24.4 06.0 
s 12 217 43.7 315 59.8 S26 27.9 60 25.6 Nll 10.2 15 02.7 S 8 19.5 22 26.6 S 4 06.l Gacrux 172 28.5 S57 00.4 
D 13 232 46.2 330 59.3 28.l 75 26.7 09.7 30 04.6 19.7 37 28.8 06.2 Gienah 176 17.5 S17 26.2 
A 14 247 48.7 345 58.8 28.4 90 27.8 09.2 45 06.6 19.9 52 31.0 06.3 Hadar 149 23.0 S60 16.9 
y 15 262 51.l 0 58.3 .. 28.6 105 28.9 .. 08.7 60 08.5 .. 20.l 67 33.1 .. 06.4 Hamal 328 27.7 N23 22.6 

16 277 53.6 15 57.8 28.8 120 30.0 08.2 75 10.5 20.3 82 35.3 06.5 Kaus Aust. 84 16.l S34 23.7 
17 292 56.l 30 57.2 29.l 135 31.l 07.7 90 12.5 20.5 97 37.5 06.7 

18 307 58.5 45 56.7 S26 29.3 150 32.2 Nll 07.2 105 14.4 S 8 20.7 112 39.7 S 4 06.8 Kochab 137 20.2 N74 14.0 
19 323 01.0 60 56.2 29.5 165 33.3 06.7 120 16.4 20.9 127 41.9 06.9 Markab 14 02.2 Nl5 06.5 
20 338 03.5 75 55.7 29.7 180 34.4 06.2 135 18.3 21.1 142 44.l 07.0 Menkar 314 40.0 N 4 01.l 
21 353 05.9 90 55.2 .. 30.0 195 35.5 .. 05.7 150 20.3 .. 21.3 157 46.3 .. 07.l Menkent 148 36.6 S36 16.6 
22 8 08.4 105 54.7 30.2 210 36.6 05.2 165 22.3 21.5 172 48.5 07.2 Miaplacidus 221 45.0 S69 38.2 
23 23 10.8 120 54.2 30.4 225 37.7 04.7 180 24.2 21.7 187 50.7 07.3 

3000 38 13.3 135 53. 7 S26 30.6 240 38.8 Nll 04.2 195 26.2 S 8 21.9 202 52.9 S 4 07.4 Mirfak 309 14.6 N49 47.8 
01 53 15.8 150 53.2 30.9 255 39.9 03.7 210 28.1 22.l 217 55.1 07.5 Nunki 76 28.4 S26 19.2 
02 68 18.2 165 52.7 31.l 270 41.0 03.2 225 30.l 22.3 232 57.2 07.6 Peacock 53 57.2 S56 47.9 
03 83 20.7 180 52.2 .. 31.3 285 42.l .. 02.7 240 32.l .. 22.5 247 59.4 . . 07.7 Pollux 243 57.2 N28 04.2 
04 98 23.2 195 51.7 31.5 300 43.2 02.2 255 34.0 22.7 263 01.6 07.9 Procyon 245 24.9 N 5 16.4 
05 113 25.6 210 51.2 31.7 315 44.3 01.7 270 36.0 22.9 278 03.8 08.0 

06 128 28.l 225 50.7 S26 31.9 330 45.4 Nll 01.2 285 37.9 S 8 23.0 293 06.0 S 4 08.l Rasalhague 96 29.l Nl2 34.6 
07 143 30.6 240 50.2 32.l 345 46.5 00.7 300 39.9 23.2 308 08.2 08.2 Regulus 208 09.3 Nl2 03.5 
08 158 33.0 255 49.7 32.4 0 47.6 11 00.2 315 41.8 23.4 323 10.4 08.3 Rigel 281 35.l S 8 13.3 

F 09 173 35.5 270 49.2 .. 32.6 15 48.7 10 59.7 330 43.8 .. 23.6 338 12.6 .. 08.4 Rigil Kent. 140 25.5 S60 45.4 
R 10 188 38.0 285 48.7 32.8 30 49.8 59.2 345 45.8 23.8 353 14.8 08.5 Sabik 102 40.5 S15 42.l 
I 11 203 40.4 300 48.2 33.0 45 50.9 58.7 0 47.7 24.0 8 17.0 08.6 

0 12 218 42.9 315 47.7 S26 33.2 60 52.0 NlO 58.1 15 49.7 S 8 24.2 23 19.2 S 4 08.7 Schedar 350 07.7 N56 26.3 
A 13 233 45.3 330 47.2 33.4 75 53.1 57.6 30 51.6 24.4 38 21.3 08.8 Shaula 96 55.0 S37 05.5 
y 14 248 47.8 345 46.7 33.6 90 54.2 57.l 45 53.6 24.6 53 23.5 08.9 Sirius 258 54.9 516 "41.3 

15 263 50.3 0 46.2 .. 33.8 105 55.3 . . 56.6 60 55.6 . . 24.8 68 25.7 .. 09.l Spica 158 57.l S11 03.8 
16 278 52.7 15 45.7 34.0 120 56.4 56.l 75 57.5 25.0 83 27.9 09.2 Suhoil 223 10.3 S43 21.2 
17 293 55.2 30 45.2 34.2 135 57.5 55.6 90 59.5 25.2 98 30.l 09.3 

18 108 57.7 45 44.7 S26 34.4 150 58.6 NlO 55.l 106 01.4 S 8 25.4 113 32.3 S 4 09.4 Vega 80 55.5 N38 46.3 
19 324 00.l 60 44.2 34.6 165 59.7 54.6 121 03.4 25.6 128 34.5 09.5 2uben'ubi 137 32.6 S15 57.8 
20 339 02.6 75 43.7 34.8 181 00.8 54.l 136 05.4 25.8 143 36.7 09.6 S.H.A. Mer. Pon. 
21 354 05.1 90 43.2 .. 35.0 196 01.9 . . 53.6 151 07 .3 .. 26.0 158 38.9 .. 09.7 . h m 

22 9 07.5 105 42.7 35., 211 03.0 53.l 166 09.3 26.2 173 41.l 09.8 Venu5 98 51.7 14 56 
23 24 10.0 120 42.2 35.4 226 04.l 52.6 181 11.2 26.4 188 43.3 09.9 Mon 202 58.3 7 59 

h ffl Jupiter 157 25.0 11 00 
Me,. Poss. 21 27 .5 V -0.5 d 0.2 V 1.1 d 0.5 11 20 d 02 /} 2 2 ,J 0.1 Soturn 164 46.1 10 30 



OCTOBER 28, 29, 30 (WED., THURS., FRI.) 211 

Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

28 29 30 31 Nau!. 
G.M.T. 

d h h h h h m h m " m G.H.A. Dec. G.H.A. V Dec. H.P. . m m m m 

d h ' . ' . ' ' . ' ' ' 
N 72 05 54 07 15 08 38 08 30 10 27 13 07 .. . 

2s: 184 02.2 S13 00.9 180 42.4 14.9 S 8 56.7 10.2 54.3 N 70 05 51 07 04 08 15 08 13 09 55 11 47 -199 02.2 01.7 195 16.3 14.9 9 06. 9 10.l 54.3 68 05 48 06 55 07 58 07 59 09 33 11 09 12 47 
02 214 02.3 02.6 209 50.2 14.8 9 17 .0 10.0 54.3 66 05 46 06 47 07 44 07 48 09 15 10 42 12 07 
03 229 02.3 .. 03.4 224 24.0 14.9 9 27 .0 10.l 54.3 64 05 44 06 40 07 32 07 38 09 00 10 22 11 40 
04 244 02.4 04.2 238 57.9 14.8 9 37 .1 10.0 54.3 62 05 42 06 35 07 23 07 3,0 08 49 10 06 11 19 
05 259 02.4 05.1 253 31.7 14.8 9 47.1 9.9 54.3 60 05 41 06 30 07 14 07 23 08 38 09 52 11 02 

06 274 02.5 S13 05.9 268 05.5 14.8 S 9 5 7 .0 9.9 54.3 N 58 05 39 06 25 07 07 07 17 08 30 09 40 10 48 

w 07 289 02.5 06.8 282 39.3 14.8 10 06.9 9.8 54.2 56 05 37 06 21 07 00 07 12 08 22 09 30 10 36 

E 08 304 02.6 07.6 297 13.1 14. 7 10 16.7 9.9 54.2 54 05 36 06 17 06 54 07 07 08 15 09 21 10 25 
09 319 02.6 .. 08.4 311 46.8 14.7 10 26.6 '1.7 54.2 52 05 34 06 14 06 49 07 03 08 09 09 13 10 16 

D 10 334 02.7 09.3 326 20.5 14.8 10 36.3 9.7 54.2 50 05 33 06 11 06 44 06 59 08 03 09 06 10 07 
N 11 349 02.7 10.l 340 54.3 14.6 10 46.0 9.7 54.2 45 05 29 06 04 06 34 06 51 07 51 08 51 09 49 
E 12 4 02.8 S13 10.9 355 27.9 14.7 S10 55.7 '1.6 54.2 N 40 05 26 05 58 06 25 06 44 07 42 08 39 09 35 s 

13 19 02.8 11.8 10 01.6 14.7 11 05.3 9.6 54.2 35 05 22 05 52 06 18 06 38 07 33 08 28 09 23 
D 14 34 02.8 12.6 24 35.3 14.6 11 14.9 9.5 54.2 30 05 19 05 47 06 11 06 32 07 26 08 19 09 12 
A 

15 49 02.9 .. 13.4 39 08.9 l◄ .6 11 24.4 9.5 54.2 20 05 11 05 37 06 00 06 23 07 13 08 03 08 54 y 
16 64 02.9 14.3 53 42.5 14.6 11 33.9 9.4 54.2 N 10 05 03 05 28 05 50 06 16 07 02 07 50 08 38 
17 79 03.0 15.1 68 16.l 14.5 11 43.3 9.4 54.2 0 04 54 05 19 05 40 06 08 06 52 07 37 08 23 

18 94 03.0 S13 15.9 82 49.6 14.5 S11 52.7 9.3 54.2 S 10 04 44 05 09 05 31 06 01 06 42 07 24 08 08 
19 109 03.l 16.8 97 23.1 14.5 12 02.0 9.3 54.1 20 04 31 04 57 05 20 05 53 06 31 07 10 07 52 
20 124 03.l 17.6 111 56.6 14.5 12 11.3 9.2 54.1 30 04 13 04 43 05 08 05 44 06 19 06 55 07 34 
21 139 03.2 .. 18.4 126 30.l 14.5 12 20.5 9.2 54.1 35 04 02 04 34 05 01 05 39 06 11 06 46 07 24 
22 154 03.2 19.3 141 03.6 14.4 12 29.7 9.1 54.l 40 03 49 04 24 04 53 05 34 06 03 06 36 07 12 
23 169 03.2 20.1 155 37.0 14.4 12 38.8 9.0 54.1 45 03 33 04 12 04 44 05 27 05 54 06 24 06 58 

29 00 184 03.3 S13 20.9 170 10.4 14.4 S12 47.8 9.0 54.l S 50 03 12 03 56 04 32 05 19 05 43 06 10 06 'II 

01 199 03.3 21.8 184 43.8 14.3 12 56.8 9.0 54.1 52 03 01 03 49 04 27 05 16 05 38 06 03 06 33 
02 214 03.4 22.6 199 17.l 14.4 13 05.8 8.9 54.l 54 02 49 03 41 04 21 05 12 05 32 O'i 55 06 24 
03 229 03.4 .. 23.4 213 50.5 14.3 13 14.7 8.8 54.l 56 02 35 03 32 04 14 05 07 05 26 05 47 06 14 
04 244 03.5 24.3 228 23.8 14.2 13 23.5 8.8 54.l 58 02 17 03 21 04 07 05 03 05 19 05 38 06 ()7 

05 259 03.5 25.l 242 57.0 14.3 13 32.3 8.7 54.l S 60 01 56 03 08 03 59 04 57 05 '11 05 27 05 49 

06 274 03.5 S13 25.9 257 30.3 14.2 S13 41.0 8.6 54.l Twilight Moonset 
07 289 03.6 26.8 272 03.5 14.2 13 49.6 8.6 54.l lot. Sunset 

T 08 304 03.6 27.6 286 36. 7 14.1 13 58.2 8.6 54.l Civil Nout. 28 29 30 31 

H 09 319 03.7 .. 28.4 301 09.8 14.2 14 06.8 8.4 54.1 
u 10 334 03.7 29.2 315 43.0 14.1 14 15.2 8.5 54.1 . h m h m h m h m h m h m h m 

R 11 349 03.7 30.1 330 16.l 14.0 14 23.7 8.3 54.0 N 72 14 48 16 11 17 32 15 48 15 23 14 17 -s 12 4 03.8 S13 30.9 344 49.1 14.l S14 32.0 8.3 54.0 N 70 15 11 16 22 17 35 16 07 15 55 15 38 -D 13 19 03.8 31.7 359 22.2 14.0 14 40.3 8.2 54.0 68 15 28 16 31 17 37 16 22 16 19 16 17 16 15 
A 14 34 03.9 32.6 13 55.2 14.0 14 48.5 8.2 54.0 66 15 42 16 39 17 40 16 35 16 38 16 44 16 55 
y 15 49 03.9 .. 33.4 28 28.2 13.9 14 56.7 8.1 54.0 64 15 54 16 46 17 42 16 45 16 53 17 05 17 22 

16 64 03.9 34.2 43 01.1 13.9 15 04.8 8.0 54.0 62 16 04 16 52 17 44 16 54 17 06 17 22 17 44 
17 79 04.0 35.0 57 34.0 13.9 15 12.8 8.0 54.0 60 16 12 16 57 17 46 17 02 17 17 17 36 18 01 

18 94 04.0 S13 35.9 72 06.9 13.9 S15 20.8 7.9 54.0 N 58 16 20 17 01 17 48 17 09 17 26 17 48 18 16 
19 109 04.0 36.7 86 39.8 13.8 15 28.7 7.8 54.0 56 16 26 17 06 17 49 17 15 17 34 17 58 18 28 
20 124 04.1 37.5 101 12.6 13.8 15 36.5 7.8 54.0 54 16 32 17 09 17 51 17 20 17 42 18 08 18 39 
21 139 04.l .. 38.3 115 45.4 13.7 15 44.3 7.7 54.0 52 16 38 17 13 17 52 17 25 17 48 18 16 18 49 
22 154 04.1 39.2 130 18.l 13.B 15 52.0 7.6 54.0 50 16 42 17 16 17 54 17 30 17 54 18 23 18 57 
23 169 04.2 40.0 144 50.9 13.7 15 59.6 7.6 54.0 45 16 53 17 23 17 58 17 39 18 07 18 39 19 16 

3000 184 04.2 S13 40.8 159 23.6 13.6 S16 07 .2 7.4 54.0 N 40 17 02 17 29 18 01 17 47 18 18 18 52 19 31 
01 199 04.3 41.6 173 56.2 13.7 16 14.6 7.5 54.0 35 17 09 17 35 18 05 17 54 18 27 19 04 19 43 
02 214 04.3 42.4 188 28.9 13.6 16 22.1 7.3 54.0 30 17 16 17 40 18 08 18 00 18 36 19 13 19 55 
03 229 04.3 .. 43.3 203 01.5 13.5 16 29.4 7.3 54.0 20 17 27 17 50 18 16 18 11 18 50 19 30 20 14 
04 244 04.4 44.1 217 34.0 13.6 16 36.7 7.2 54.0 N 10 17 37 17 59 18 24 18 20 19 02 19 45 20 30 
05 259 04.4 44.9 232 06.6 13.5 16 43.9 7.1 54.0 0 17 47 18 08 18 33 18 29 19 13 19 59 20 46 

06 274 04.4 S13 45.7 246 39.l 13.4 S16 51.0 7.1 54.0 S 10 17 57 18 19 18 44 18 38 19 25 20 13 21 01 
07 289 04.5 46.5 261 11.5 13.5 16 58.1 7.0 54.0 20 18 08 18 30 18 57 18 47 19 37 20 28 21 18 
08 304 04.5 47.4 275 44.0 13.4 17 05.l 6.9 54.0 30 18 20 18 45 19 15 18 58 19 52 20 45 21 37 

F 09 319 04.5 .. 48.2 290 16.4 13.3 17 12.0 6.8 54.0 35 18 27 18 54 19 26 19 05 20 00 20 55 21 48 
R 10 334 04.6 49.0 304 48.7 13.4 17 18.8 6.8 54.0 40 18 35 19 04 19 39 19 12 20 09 21 06 22 01 
I 11 349 04.6 49.8 319 21.l 13.3 17 25.6 6.7 54.0 45 18 45 19 17 19 56 19 20 20 20 21 19 22 16 
D 12 4 04.6 S13 50.6 333 53.4 13.2 S17 32.3 6.6 54.0 S 50 18 56 19 32 20 18 19 30 20 34 21 36 22 35 
A 13 19 04.6 51.5 348 25.6 13.3 17 38.9 6.5 54.0 52 19 02 19 40 20 28 19 35 20 40 21 44 22 44 
y 14 34 04.7 52.3 2 57.9 13.2 17 45.4 6.5 54.0 54 19 08 19 48 20 41 19 40 20 47 21 52 22 54 

15 49 04.7 .. 53.l 17 30.1 13.l 17 51.9 6.3 54.0 56 19 15 19 58 20 55 19 46 20 55 22 02 23 05 
16 64 04.7 53.9 32 02.2 13.2 17 58.2 6.3 54.0 58 19 22 20 09 21 13 19 52 21 04 22 13 23 18 
17 79 04.8 54.7 46 34.4 13.l 18 04.5 6.3 54.0 S 60 19 31 20 21 21 36 19 59 21 14 22 26 23 33 
18 94 04.8 S13 55.5 61 06.5 13.0 S18 10.8 6.1 54.0 SUN MOON 19 109 04.8 56.4 75 38.5 13.l 18 16.9 6.1 54.0 
20 124 04.9 57.2 90 10.6 13.0 18 23.0 5.9 54.0 Doy 

Eqn. of Time Mer. Mer. Poss. 

oo· 12• Poss. Upper 
Age Phase 

21 139 04.9 .. 58.0 104 42.6 12 9 18 28.9 ~.9 54.0 Lower 

22 154 04.9 58.8 119 14.5 13.0 18 34.8 5.8 54.0 ffl . m . h .. h m h m d 

23 169 04.9 59.6 133 46.5 129 18 40.6 5.8 54.0 28 16 09 16 11 11 44 12 19 24 41 01 
29 16 13 16 15 11 44 13 03 00 41 02 • S.D. 16.l d 0.8 s.o. 14.8 14.7 14.7 30 16 17 16 18 11 44 13 48 01 25 03 



212 OCT. 31, NOV. 1, 2 (SAT., SUN., MON.) 

ARIES VENUS -4.0 MARS +1.6 JUPITER -1.2 SATURN +1.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d h . ' . ' . ' . ' . ' . ' . ' . ' . ' . ' . 

31: 39 12.5 135 41. 7 S26 35.6 241 05.2 NlO 52.1 196 13.2 S 8 26.6 203 45.4 S 4 10.0 Acamar 315 36.2 S40 22.7 
54 14.9 150 41.2 35.8 256 06.3 51.6 211 15.2 26.8 218 47.6 10.l Achernar 335 44.l S57 19.9 

02 69 17.4 165 40.7 36.0 271 07.4 51.l 226 17.l 27.0 233 49.8 10.3 Acrux 173 37.0 S62 59.6 
03 84 19.8 180 40.2 .. 36.2 286 08.5 .. 50.6 241 19.l .. 27.2 248 52.0 .. 10.4 Adhoro 255 31.4 S28 56.6 
04 99 22.3 195 39.7 36.3 301 09.6 50.l 256 21.0 27.4 263 54.2 10.5 Aldebaran 291 16.8 Nl6 28.4 
05 114 24.8 210 39.2 36.5 316 10.7 49.6 271 23.0 27.6 278 56.4 10.6 
06 129 27.2 225 38.7 S26 36.7 331 11.8 NlO 49.l 286 24.9 S 8 27.7 293 58.6 S 4 10.7 Alioth 166 42.3 N56 03.5 
07 144 29.7 240 38.2 36.9 346 12.9 48.6 301 26.9 27.9 309 00.8 10.8 Alkaid 153 18.4 N49 24.4 

s 08 159 32.2 255 37.7 37.1 1 14.l 48.l 316 28.9 28.l 324 03.0 10.9 Al Na'ir 28 13.8 S47 03.2 
/I 09 174 34.6 270 37.2 .. 37.3 16 15.2 .. 47.6 331 30.8 .. 28.3 339 05.2 .. 11.0 Alnilam 276 10.7 S l 12.7 
1 10 189 37.l 285 36.7 37.5 31 16.3 47.1 346 32.8 28.5 354 07.4 11.l Alphard 218 19.9 S 8 34.6 
u 11 204 39.6 300 36.2 37.6 46 17.4 46.6 l 34.7 28.7 9 09.6 11.2 
R 12 219 42.0 315 35.7 S26 37.8 61 18.5 NlO 46.l 16 36.7 S 8 28.9 24 11.7 S 4 11.3 Alphecca 126 31.8 N26 46.8 
D 13 234 44.5 330 35.3 38.0 76 19.6 45.6 31 38.7 29.1 39 13.9 11.4 Alpheratz 358 08.3 N28 59.5 
A 14 249 46.9 345 34.8 38.2 91 20.7 45.1 46 40.6 29.3 54 16.l 11.6 Altair 62 31.9 N 8 49.3 
y 15 264 49.4 0 34.3 .. 38.4 106 21.8 .. 44.6 61 42.6 .. 29.5 69 18.3 . . 11.7 Ankao 353 39.1 S42 24.4 

16 279 51.9 15 33.8 38.5 121 22.9 44.1 76 44.5 29.7 84 20.5 11.8 Antares 112 56.3 S26 2.3.4 
17 294 54.3 30 33.3 38.7 136 24.0 43.6 91 46.5 29.9 99 22.7 11.9 
18 309 56.8 45 32.8 S26 38.9 151 25.1 NlO 43.l 106 48.5 S 8 30.l 114 24.9 S 4 12.0 Arcturus 146 18.1 Nl9 16.8 
19 324 59.3 60 32.3 39.0 166 26.2 42.6 121 50.4 30.3 129 27.l 12.l Atria 108 20.3 568 59.fl 
20 340 01.7 75 31.8 39.2 181 27.3 42.1 136 52.4 30.5 144 29.3 12.2 Avior 2J4 27.8 559 26.7 
21 355 04.2 90 31.3 .. 39.4 196 28.4 .. 41.6 151 54.3 . . 30.7 159 31.5 .. 12.3 Bellatrix 278 57.7 N 6 20.0 
22 10 06.7 105 30.8 39.6 211 29.5 41.l 166 56.3 30.9 174 33.7 12.4 Betelgeuse 271 27.2 N 7 24.3 
23 25 09.l 120 30.3 39.7 226 30.6 40.6 181 58.3 31.l 189 35.9 12.5 

100 40 ll.6 135 29.9 S26 39.9 241 31.8 NlO 40.l 197 00.2 5 8 31.3 204 38.l 5 4 12.6 Canopus 264 06.6 552 40.9 
01 55 14.l 150 29.4 40.l 256 32.9 39.6 212 02.2 31.5 219 40.2 12.7 Capella 281 09.8 N45 58.7 
02 70 16.5 165 28.9 40.2 271 34.0 39.l 227 04.l 31.7 234 42.4 12.9 Deneb 49 48.0 N45 13.2 
03 85 19.0 180 28.4 .. 40.4 286 35.l .. 38.6 242 06.l .. 31.8 249 44.6 .. 13.0 Denebola 182 58.5 Nl4 40.6 
04 100 21.4 195 27.9 40.5 301 36.2 38.l 257 08.l 32.0 264 46.8 13.l Diphda 349 19.8 S18 05.2 
05 115 23.9 210 27.4 40.7 316 37.3 37.6 272 10.0 32.2 279 49.0 13.2 

06 130 26.4 225 26.9 S26 40.9 331 38.4 NlO 37.l 287 12.0 S 8 32.4 294 51.2 S 4 13.3 Dubhe 194 21.6 N6l 50.9 
07 145 28.8 240 26.4 41.0 346 39.5 36.6 302 13.9 32.6 309 53.4 13.4 Elnath 278 42.9 N28 35.5 
08 160 31.3 255 26.0 41.2 l 40.6 36.l 317 15.9 32.8 324 55.6 13.5 Eltanin 90 57.7 N51 29.8 

~ 09 175 33.8 270 25.5 .. 41.3 16 41.7 .. 35.6 332 17.9 .. 33.0 339 57.8 .. 13.6 Enif 34 10.8 N 9 47.6 
u 10 190 36.2 285 25.0 41.5 31 42.9 35.l 347 19.8 33.2 355 00.0 13.7 Fomalhaut 15 50.4 S29 43.3 
N 11 205 38.7 300 24.5 41.6 46 44.0 34.5 2 21.8 33.4 10 02.2 13.8 
I) 12 220 41.2 315 24.0 S26 41.8 61 45.l NlO 34.0 17 23.7 S 8 33.6 25 04.4 S 4 13.9 Gacrux 172 28.4 S57 00.4 
A 13 235 43.6 330 23.5 42.0 76 46.2 33.5 32 25.7 33.8 40 06.6 14.0 Gienah 176 17.5 S17 26.2 
y 14 250 46.l 345 23.l 42.l 91 47.3 33.0 47 27.7 34.0 55 08.8 14.l Hadar 149 23.0 S60 16.9 

15 265 48.6 0 22.6 .. 42.3 106 48.4 .. 32.5 62 29.6 .. 34.2 70 10.9 .. 14.3 Hamal 328 27.7 N23 22.6 
16 280 51.0 15 22.l 42.4 121 49.5 32.0 77 31.6 34.4 85 13.l 14.4 Kaus Aust. 84 16.l S34 23.7 
17 295 53.5 30 21.6 42.5 136 50.6 31.5 92 33.5 34.6 100 15.3 14.5 

18 310 55.9 45 21.l S26 42.7 151 51.7 NlO 31.0 107 35.5 S 8 34.8 115 17.5 S 4 14.6 Kochab 137 20.2 N74 13.9 
19 325 58.4 60 20.6 42.8 166 52.9 30.5 122 37.5 35.0 130 19.7 14.7 Markab 14 02.2 Nl5 06.5 
20 341 00.9 75 20.2 43.0 181 54.0 30.0 137 39.4 35.2 145 21.9 14.8 Menkar 314 40.0 N 4 01.l 
21 356 03.3 90 19.7 .. 43.l 196 55.1 .. 29.5 152 41.4 .. 35.3 160 24.l . . 14.9 Menkent 148 36.5 S36 16.6 
22 11 05.8 105 19.2 43.3 211 56.2 29.0 167 43.3 35.5 175 26.3 15.0 Miaplacidus 221 44.9 S69 38.2 
23 26 08.3 120 18.7 43.4 226 57.3 28.5 182 45.3 35.7 190 28.5 15.l 2: 41 10.7 135 18.2 S26 43.5 241 58.4 NlO 28.0 197 47.3 S 8 35.9 205 30.7 S 4 15.2 Mirfak 309 14.5 N49 47.8 

56 13.2 150 17.8 43.7 256 59.5 27.5 212 49.2 36.1 220 32.9 15.3 Nunki 76 28.4 S26 19.2 
02 71 15.7 165 17.3 43.8 272 00.7 27.0 227 51.2 36.3 235 35.l 15.4 Peacock 53 57.3 S56 47.9 
03 86 18.l 180 16.8 .. 44.0 287 01.8 .. 26.5 242 53.l .. 36.5 250 37.3 . . 15.5 Pollux 243 57.2 N28 04.2 
04 101 20.6 195 16.3 44.1 302 02.9 26.0 257 55.1 36.7 265 39.5 15.7 Procyon 245 24.9 N 5 16.4 
05 116 23.l 210 15.8 44.2 317 04.0 25.5 272 57.1 36.9 280 41.7 15.8 

06 131 25.5 225 15.4 S26 44.4 332 05.1 NlO 25.0 287 59.0 S 8 37.1 295 43.9 S 4 15.9 Rosalhogue 96 29.l Nl2 34.6 
07 146 28.0 240 14.9 44.5 347 06.2 24.5 303 01.0 37.3 310 46.0 16.0 Regulus 208 09.3 Nl2 03.5 
08 161 30.4 255 14.4 44.6 2 07.3 24.0 318 02.9 37.5 325 48.2 16.l Rigel 281 35.0 S 8 13.3 

M 09 176 32.9 270 13.9 .. 44.8 17 08.5 .. 23.5 333 04.9 . . 37.7 340 50.4 .. 16.2 Rigil Kent. 140 25.5 S60 45.4 
0 10 191 35.4 285 13.5 44.9 32 09.6 23.0 348 06.9 37.9 355 52.6 16.3 Sabik 102 40.6 S15 42.l 
N 11 206 37.8 300 13.0 45.0 47 10.7 22.5 3 08.8 38.l 10 54.8 16.4 
I) 12 221 40.3 3l5 17.5 S26 45.l 62 11.8 NlO 22.0 18 10.8 S 8 38.3 25 57.0 S 4 16.5 Schedar 350 07.7 N56 26.4 
A 13 236 42.8 HO 1;> 0 45.3 77 12.9 21.5 33 12.8 38.5 40 59.2 16.6 Shoulo 96 55.1 S37 05.5 
y 14 151 45.2 J4S II 6 45.4 92 14.0 21.0 48 14.7 38.6 56 01.4 16.7 Sirius 258 54.9 S16 41.3 

15 21,6 4/ 7 0 11.1 .. 45.5 107 15.2 .. 20.5 63 16.7 .. 38.8 71 03.6 . . 16.8 Spica 158 57.l SU 03.q 
16 21!1 50 7 15 10.b 45.6 122 16.3 20.0 78 18.6 39.0 86 05.8 16.9 Suhoil 223 10.3 S43 21.2 
l7 296 52.6 30 10.7 45.8 137 17.4 19.5 93 20.6 39.2 101 08.0 17.0 j 
18 311 55.l 45 09. 7 S26 45.9 152 18.5 NlO 19.0 108 22.6 S 8 39.4 116 10.2 S 4 17.1 Vego 80 55.6 N38 46.3 
19 326 57.5 60 09.2 46.0 167 19.6· 18.5 123 24.5 39.6 131 12.4 17.3 Zuben'ubi 137 32.6 S15 57.8 
20 342 00.0 75 08.7 46.l 182 20.7 17.9 138 26.5 39.8 146 14.6 17.4 S.H.A. Mer. Pou. 
21 357 02.5 90 08.3 .. 46.2 197 21.9 .. 17.4 153 28.4 .. 40.0 161 16.8 .. 17.5 . , h m 

22 12 04.9 105 07.8 46 . .:> 212 23.0 16.9 168 30.4 40.2 176 19.0 17.6 Venus 95 18.3 14 58 
23 27 07.4 120 07.3 46.5 227 24.l 16.4 183 32.4 40.4 191 21.2 17.7 Mon 201 20.2 7 53 

h m Jupiter 156 48.6 10 51 
Mer. Poss. 21 15.7 V -0.5 d 0.2 V 1.1 d 0.5 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 164 26.5 10 20 
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Twilight 
SUN MOON lot. 

Moonrise 

Nout. Civil Sunrise 31 1 2 3 
G.M.T.t---------+-------------+----------.-"'--"--1----+---...----,...---,---'----

d h 

31~ 
02 
03 
04 
05 
06 
07 

s 08 
A 09 
T 10 
u 11 
R 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 1: 
02 
03 
04 
05 
06 
07 
08 

s 09 
U 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

2~ 
02 
03 
04 
05 
06 
07 
08 

M 09 
o 10 
N 11 
O 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

G.H.A. Dec. 

184 05.0 S14 00.4 
199 05.0 01.2 
214 05.0 02.l 
229 05.0 • · 02.9 
244 05.l 03.7 
259 05.l 04.5 
274 05.l S14 05.3 
289 05.l 06.l 
304 05.2 06.9 
319 05.2 · · 07.7 
334 05.2 08.5 
349 05.2 09.4 

4 05.3 S14 10.2 
19 05.3 11.0 
34 05.3 11.8 
49 05.3 · · 12.6 
64 05.3 13.4 
79 05.4 14.2 
94 05.4 S14 15.0 

109 05.4 15.8 
124 05.4 16.6 
139 05.5 · · 17.4 
154 05.5 18.2 
169 05.5 19.0 
184 05.5 S14 19.8 
199 05.5 20.6 
214 05.5 21.5 
229 05.6 · · 22.3 
244 05.6 23.1 
259 05.6 23.9 
274 05.6 S14 24.7 
289 05.6 25.5 
304 05.7 26.3 
319 05.7 • · 27.1 
334 05.7 27.9 
349 05.7 28.7 

4 05.7 S14 29.5 
19 05.7 30.3 
34 05.7 31.1 
49 05.8 · · 31.9 
64 05.8 32.7 
79 05.8 33.5 
94 05.8 S14 34.3 

109 05.8 35.0 
124 05.8 35.8 
139 05.8 · · 36.6 
154 05.8 37.4 
169 05.9 38.2 
184 05.9 S14 39.0 
199 05.9 39.8 
214 05.9 40.6 
229 05.9 • · 41.4 
244 05.9 42.2 
259 05.9 43.0 
274 05.9 S14 43.8 
289 05.9 44.6 
304 05.9 45.4 
319 05.9 • · 46.2 
334 06.0 46.9 
349 06.0 47.7 

4 06.0 S14 48.5 
19 06.0 49.3 
34 06.0 50.l 
49 06.0 · • 50.9 
64 06.0 51.7 
79 06.0 52.5 
94 06.0 S14 53.3 

109 06.0 54.0 
124 06.0 54.8 
139 06.0 · • 55.6 
154 06.0 56.4 
169 06.0 57.2 

s.o. 16.1 d o.a 

G.H.A. V Dec. 
0 I I O I 

148 18.4 12.a S18 46.4 
162 50.2 12.9 18 52.0 
177 22.l 12.7 18 57.6 
191 53.8 12.8 19 03.1 
206 25.6 12. 7 19 08.5 
220 57 .3 12. 7 19 13.8 
235 29.0 12.1 Sl 9 19.0 
250 00. 7 12.6 19 24.2 
264 32.3 12.6 19 29.2 
279 03.9 12.6 19 34.2 
293 35.5 12.5 19 39 .1 
308 07.0 12.5 19 43.9 
322 38.5 12.s Sl 9 48.6 
337 10.0 12.4 19 53.2 
351 41.4 12.4 19 57.7 

6 12.8 12.4 20 02.2 
20 44.2 12.4 20 06.5 
35 15.6 12.3 20 10.8 
49 46.9 12.2 S20 15.0 
64 18.1 12.3 20 19.1 
78 49.4 12.2 20 23.0 
93 20.6 12.2 20 26. 9 

107 51.8 12.2 20 30.7 
122 23.0 12.l 20 34.5 
136 54.l 12.1 S20 38.1 
151 25.2 12.l 20 41.6 
165 56.3 12.0 20 45.0 
180 27.3 12.0 20 48.4 
194 58.3 12.0 20 51.6 
209 29.3 11.9 20 54.8 
224 00.2 12.0 S20 57.8 
238 31.2 11.9 21 00.8 
253 02.l 11.8 21 03.6 
267 32.9 11.9 21 06.4 
282 03.8 11.8 21 09.1 
296 34.6 11.8 21 11.7 
311 05.4 11.8 S21 14.l 
325 36.2 11.7 21 16.5 
340 06.9 11.7 21 18.8 
354 37.6 11.7 21 21.0 

9 08.3 11.7 21 23.1 
23 39.0 11.6 21 25.0 
38 09.6 11.1 S21 26.9 
52 40.3 11.6 21 28.7 
67 10.9 11.5 21 30.4 
81 41.4 11.6 21 32.0 
96 12.0 11.5 21 33.5 

llO 42.5 11.5 21 34.9 
125 13.0 11.5 S21 36.1 
139 43.5 11.5 21 37.3 
154 14.0 11.4 21 38.4 
168 44.4 11.4 21 39.4 
183 14.8 11.4 21 40.3 
197 45.2 11.4 21 41.0 
212 15.6 11.4 S21 41.7 
226 46.0 11.3 21 42.3 
241 16.3 11.4 21 42.8 
255 46.7 11.3 21 43.l 
270 17.0 11.3 21 43.4 
284 47.3 11.3 21 43.5 
299 17.6 11.2 S21 43.6 
313 47.8 11.3 21 43.6 
328 18.l 11.2 21 43.4 
342 48.3 11.2 21 43.2 
357 18.5 11.2 21 42.8 

11 48.7 11.2 21 42.3 
26 18.9 11.2 S21 41.8 
40 49.l 11.1 21 41.l 
55 19.2 11.2 21 40.3 
69 49.4 11.1 21 39.5 
84 19.5 11.2 21 38.5 
98 49.7 11.1 21 37.4 

s.o. 14.7 14.8 

d H.P. 

5.6 54.0 
5.6 54.0 
5.5 54.0 
5.4 54.0 
5.3 54.0 
5.2 54.0 
5.2 54.0 
5.0 54.0 
5.0 54.0 
4.9 54.0 
4.8 54.0 
4.7 54.0 
4.6 54.0 
4.5 54.0 
4.5 54.0 
4.3 54.0 
4.3 54.0 
4.2 54.0 
4.1 54.0 
3.9 54.0 
3.9 54.0 
3.8 54.1 
3.8 54.1 
3.6 54.1 
3.5 54.l 
3.4 54.l 
3.4 54.1 
3.2 54.l 
3.2 54.1 
3.0 54.l 

• h m 

N 72 06 06 
N 70 06 02 

68 05 58 
66 05 55 
64 05 52 
62 05 50 
60 05 47 

N 58 05 45 
56 05 43 
54 05 41 
52 05 39 
50 05 37 
45 05 33 

N 40 05 29 
35 05 25 
30 05 21 
20 05 13 

N 10 05 04 
0 04 54 

S 10 04 43 
20 04 29 
30 04 10 
35 03 59 
40 03 45 
45 03 27 

S 50 03 OS 
52 02 53 
54 02 40 
56 02 25 
58 02 05 

S 60 01 41 

h m 

07 29 
07 16 
07 05 
06 56 
06 49 
06 42 
06 37 
06 32 
06 27 
06 23 
06 19 
06 15 
06 08 
06 01 
05 55 
05 49 
05 39 
05 29 
05 19 
05 08 
04 56 
04 40 
04 31 
04 20 
04 07 
03 51 
03 43 
03 34 
03 24 
03 12 
02 59 

h m 

08 56 
08 30 
08 10 
07 55 
07 42 
07 31 
07 22 
07 14 
07 07 
07 00 
06 55 
06 49 
06 38 
06 29 
06 21 
06 14 
06 01 
05 51 
05 40 
05 30 
05 18 
05 06 
04 58 
04 49 
04 39 
04 27 
04 21 
04 15 
04 08 
04 00 
03 50 

h m --12 47 
12 07 
11 40 
11 19 
11 02 
10 48 
10 36 
10 25 
10 16 
10 07 
09 49 
09 35 
09 23 
09 12 
08 54 
08 38 
08 23 
08 08 
07 52 
07 34 
07 24 
07 12 
06 58 
06 41 
06 33 
06 24 
06 14 
06 02 
05 49 

h m --14 25 
13 25 
12 51 
12 26 
12 06 
11 so 
11 36 
11 24 
11 14 
11 05 
10 45 
10 29 
10 16 
10 04 
09 44 
09 27 
09 11 

08 54 
08 37 
08 17 
08 06 
07 53 
07 37 
07 18 
07 09 
06 59 
06 48 
06 34 
06 19 

h m --15 38 
14 24 
13 47 
13 21 
13 01 
12 44 
12 30 
12 17 
12 06 
11 57 
11 37 
11 20 
11 06 
10 54 
10 34 
10 16 
09 59 
09 43 
09 25 
09 04 
08 52 
08 39 
08 22 
08 02 
07 53 
07 42 
07 30 
07 16 
07 00 

h m .. .. 
15 52 
14 59 
14 27 
14 03 
13 44 
13 28 
13 14 
13 03 
12 52 
12 43 
12 23 
12 08 
11 54 
11 42 
ll 22 
11 05 
10 49 
10 32 
10 15 
09 55 
09 43 
09 30 
09 14 
08 54 
08 45 
08 34 
08 23 
08 09 
07 53 

3.o 54.l t--+---+---T-w,_·.,_lig_h_t_-+ __ ....., __ M_oo....._ns_e_t _ _.,_ __ _ 

2.8 54.1 lot. Sunset 
2.8 54.1 t----+----+--C_i_v_il-.-_N_o_u_t_. +--3_1_-,-__ l__, ___ 2 __ ,--._3_ 
2.7 54.1 
2.6 54.2 • h m h m h m 

2.4 54.2 N 72 14 30 15 57 17 20 
2.4 54.2 N 70 14 56 16 10 17 24 
2.3 54.2 68 15 16 16 21 17. 28" 
2.2 54.2 66 15 31 _16··3(f ··11 31 
2.1 54.2 _6642 15 4,f"" 16 37 17 34 
1.9 54'2 15 55 16 44 17 36 
1.9 54.2 60 16 04 16 50 17 39 
1.8 54.2 N 58 16 13 16 55 17 41 
1.7 54.2 56 16 20 16 59 17 43 
l.6 54.3 54 16 26 17 04 17 45 
1.5 54.3 52 16 32 17 07 17 47 
1.4 54.3 50 16 37 17 11 17 49 
1.2 54.3 45 16 48 17 19 17 54 
1.2 54.3 N 40 16 58 17 26 17 58 
1.1 54.3 35 17 06 17 32 18 02 
1.0 54.3 30 17 13 17 38 18 06 
0.9 54.3 20 17 26 17 48 18 14 
0.1 54.4 N 10 17 37 17 58 18 23 
0.7 54.4 0 17 47 18 08 18 33 
0.6 54.4 S 10 17 58 18 19 18 45 
0.5 54.4 20 18 09 18 32 18 59 
0.3 54.4 30 18 22 18 47 19 18 
0.3 54.4 35 18 30 18 57 19 29 
0.1 54.4 40 18 39 19 08 19 43 
0.1 54.5 45 18 49 19 21 20 01 
o.o 54.5 S 50 19 02 19 38 20 24 
0.2 54.5 52 19 07 19 46 20 36 
0.2 54.5 54 19 14 19 55 20 49 
0.4 54.5 56 19 21 20 05 21 05 
0.5 54.5 58 19 29 20 17 21 25 
0.5 54.6 S 60 19 39 20 31 21 51 

h m -·-16 15 
16 55 
17 22 
17 44 
18 01 
18 16 
18 28 
18 39 
18 49 
18 57 
19 16 
19 31 
19 43 
19 55 
20 14 
20 30 
20 46 

21 01 
21 18 
21 37 
21 48 
22 01 
22 16 

22 35 
22 44 
22 54 
23 05 
23 18 
23 33 

h m 
11111 -16 16 

17 17 
17 51 
18 16 
18 36 
18 52 
19 06 
19 18 
19 28 
19 38 
19 58 
20 14 
20 28 
20 39 
21 00 
21 17 
21 34 

21 50 
22 08 
22 28 
27 40 
22 54 
23 10 
23 30 
23 39 
23 50 
24 02 
24 16 
24 32 

h m --16 45 
17 59 
18 36 
19 02 
19 22 
19 39 
19 53 
20 05 
20 16 
20 26 
20 46 

21 02 
21 16 
21 28 
21 49 
22 06 
22 23 
22 40 
22 57 
23 18 
23 30 
73 43 
73 59 
24 19 
24 29 
24 39 
00 02 
00 16 
00 32 

h m --18 15 
19 07 
19 39 
20 03 
20 21 
20 37 
20 50 
21 02 
21 12 
21 21 
21 40 
21 56 
22 09 
22 20 
22 40 
22 57 
23 13 

23 28 
23 45 
24 04 
24 16 
24 28 
24 44 

00 l'i 
00 ?9 
00 39 
00 5] 
OJ 05 
01 21 

0.7 54.6 t--+--_.,_-S_U_N_.._ __ +-__ ....._ __ M __ OO.._N __ ,._ __ 

0
·
8 54·6 Eqn. of Time 

0.8 54.6 Doy oo• 
12

• 
1.0 54.6 
1.1 54.6 
1.2 54.7 

14.8 

31 16 20 
l 16 22 
2 16 23 

m I 

16 21 
16 23 
16 24 

Mer. 
Pou. 

h m 

11 44 
11 44 
11 44 

Mer. Poss. 
Upper lower Age 

h m 
14 34 
15 22 
16 11 

h m d 

02 11 04 
02 58 05 
03 47 06 

Phase 

_________ ..... ______________ .._ __ .._ __ _.__ __ _._ __ _._ __ ... 



214 NOVEMBER 3, 4, 5 (TUES., WED., THURS.) 

Ah?IES VENUS -4.0 MARS +l.6 JUPITER -1.2 SATURN +l.O STARS 
GMI. 

<, H /\. <i.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 

" .. . , 
' . . . . 0 ' 0 0 . ' 0 ' . 3: 42 09.9 135 06. 9 S26 46.6 242 25.2 NlO 15.9 198 34.3 S 8 40.6 206 23.3 S 4 17.8 Acomar 315 36.2 S40 22.7 

57 12.3 150 06.4 46.7 257 26.3 15.4 213 36.3 40.8 221 25.5 17.9 Achernar 335 44.l S57 19.9 
02 72 14.8 165 05.9 46.8 272 27.5 14.9 228 38.2 41.0 236 27.7 18.0 Acrux 173 37.0 S62 59.6 
03 87 17.3 180 05.5 .. 46.9 287 28.6 .. 14.4 243 40.2 .. 41.2 251 29.9 .. 18.l Adhara 255 31.3 S28 56.6 
04 102 19.7 195 05.0 47.0 302 29.7 13.9 258 42.2 41.4 266 32.l 18.2 Aldebaran 291 16.8 Nl6 28.4 
05 117 22.2 210 04.5 47.1 317 30.8 13.4 273 44.l 41.5 281 34.3 18.3 
06 132 24.7 225 04.l S26 4 7 .2 332 31.9 NlO 12.9 288 46.1 S 8 41.7 296 36.5 S 4 18.4 Alioth 166 42.3 N56 03.5 
07 147 27.l 240 03.6 47.3 347 33.l 12.4 303 48.1 41.9 311 38.7 18.5 Alkaid 153 18.4 N49 24. i 

T 
08 162 29.6 255 03.l 47.4 2 34.2 11.9 318 50.0 42.l 326 40.9 18.6 Al Na'ir 28 13.8 S47 OL? 
09 177 32.0 270 02.7 .. 47.5 17 35.3 .. 11.4 333 52.0 .. 42.3 341 43.l . . 18.7 Alnilam 276 10.6 S 1 12.7 u 10 192 34.5 285 02.2 47.6 32 36.4 10.9 348 53.9 42.5 356 45.3 18.9 Alphard 218 19.9 S 8 34.t, 

E 11 207 37.0 JOO 01.7 47.7 47 37.5 10.4 3 55.9 42.7 11 47.5 19.0 s 
12 315 01.3 S26 47 .8 D 222 39.4 62 38.7 NlO 09.9 18 57.9 S 8 42.9 26 49.7 S 4 19.l Alphecca 126 31.8 N26 46.7 

A 
13 237 41.9 330 00.8 47.9 77 39.8 09.4 33 59.8 43.l 41 51.9 19.2 Alpheratz 358 08.J N28 59. 5 

y 14 252 44.4 345 00.3 48.0 92 40.9 08.9 49 01.8 43.3 56 54.l 19.3 Altair 62 31.9 N 8 49.3 
15 267 46.8 359 59.9 .. 48.1 107 42.0 .. 08.4 64 03.7 .. 43.5 71 56.3 . . 19.4 Ankoa 353 39.1 S42 24.5 
16 282 49.3 14 59.4 48.2 122 43.l 07.9 79 05.7 43.7 86 58.5 19.5 Antore$ 112 56.3 S26 23 4 
17 297 51.8 29 59.0 48.3 137 44.3 07.4 94 07.7 43.9 102 00.7 19.6 
18 312 54.2 44 58.5 S26 48.4 152 45.4 NlO 06.9 109 09.6 S 8 44.1 117 02.9 S 4 19.7 Arcturus 146 18.l Nl9 16.8 
19 3?7 56.7 59 58.0 48.5 167 46.5 06.4 124 11.6 44.3 132 05.l 19.8 Atria 108 20.3 S68 :39.8 
20 342 59.2 74 57.6 48.6 182 47.6 05.9 139 13.6 44.4 147 07.3 19.9 Avior 234 27.8 S59 26.7 
21 3~8 01.6 89 57.l .. 48.7 197 48.8 .. 05.4 154 15.5 .. 44.6 162 09.4 . . 20.0 Bellatrix 278 57.7 N 6 20.0 
22 13 04.l 104 56.7 48.8 212 49.9 04.9 169 17.5 44.8 177 11.6 20.1 Betelgeuse 271 27.2 N 7 24.3 
23 28 06.5 119 56.2 48.8 227 51.0 04.4 184 19.4 45.0 192 13.8 20.2 

400 43 09.0 134 55.7 S26 48.9 242 52.1 NlO 03.9 199 21.4 S 8 45.2 207 16.0 S 4 20.3 Canopus . 264 06.5 S52 40.9 
01 58 11.5 149 55.3 49.0 257 53.3 03.4 214 23.4 45.4 222 18.2 20.4 Capella 281 09.8 N45 58.7 
02 13 13.9 164 54.8 49.1 272 54.4 02.8 229 25.3 45.6 237 20.4 20.6 Deneb 49 48.0 N45 13.2 
03 BR 16.4 179 54.4 .. 49.2 287 55.5 .. 02.3 244 27.3 .. 45.8 252 22.6 .. 20.7 Denebola 182 58.5 Nl4 40.6 
04 l03 18.9 194 53.9 49.3 302 56.6 01.8 259 29.2 46.0 267 24.8 20.8 Oiphda 349 19.8 $18 05.3 
05 118 21.3 209 53.5 49.3 317 57.8 01.3 274 31.2 46.2 282 27.0 20.9 

06 133 23.8 224 53.0 S26 49.4 332 58.9 NlO 00.8 289 33.2 S 8 46.4 297 29.2 S 4 21.0 Dubhe 194 21.5 N61 50.8 
w 07 148 26.3 239 52.6 49.5 348 00.0 10 00.3 304 35.l 46.6 312 31.4 21.l Elnath 278 42.9 N28 35.5 

E 08 163 28.7 254 52.l 49.6 3 01.l 9 59.8 319 37.l 46.8 327 33.6 21.2 Eltanin 90 57.8 N51 29.7 
09 178 31.2 269 51.7 .. 49.7 18 02.3 . . 59.3 334 39.l .. 46.9 342 35.8 .. 21.3 Enif 34 10.8 N 9 47.6 

D 10 193 33.6 284 51.2 49.7 33 03.4 58.8 349 41.0 47.l 357 38.0 21.4 Fomalhaut 15 50.4 S29 43.3 
N 11 208 36.1 299 50.7 49.8 48 04.5 58.3 4 43.0 47.3 12 40.2 21.5 
E 

12 314 50.3 S26 49.9 19 44.9 S 8 47.5 27 42.4 S 4 21.6 172 28.4 S57 00.4 s 223 38.6 63 05.6 N 9 57.8 Gacrux 

D 13 238 41.0 329 49.8 49.9 78 06.8 57.3 34 46.9 47.7 42 44.6 21.7 Gienah 176 17.5 S17 26.2 

A 
14 253 43.5 344 49.4 50.0 93 07.9 56.8 49 48.9 47.9 57 46.8 21.8 Hodor 149 22.9 S60 16.9 
15 268 46.0 359 48.9 .. 50.1 108 09.0 .. 56.3 64 50.8 .. 48.l 72 49.0 .. 21.9 Hamal 328 27.7 N23 22.6 y 
16 283 48.4 14 48.5 50.2 123 10.l 55.8 79 52.8 48.3 87 51.2 22.0 Kaus Aust. 84 16.l S34 23.7 
17 298 50.9 29 48.0 50.2 138 11.3 55.3 94 54.8 48.5 102 53.4 22.l 

18 313 53.4 44 47.6 S26 50.3 153 12.4 N 9 54.8 109 56.7 S 8 48.7 117 55.6 S 4 22.2 Kochab 137 20.2 N74 13.9 
19 328 55.8 59 47.2 50.4 168 13.5 54.3 124 58.7 48.9 132 57.8 22.4 Markab 14 02.2 Nl5 06.5 
20 343 58.3 74 46.7 50.4 183 14.7 53.8 140 00.6 49.l 148 00.0 22.5 Menkar 314 40.0 N 4 01.l 
21 -359 00.8 89 46.3 .. 50.5 198 15.8 .. 53.3 155 02.6 .. 49.3 163 02.2 .. 22.6 Menkent 148 36.5 S36 16.6 
22 14 03.2 104 45.8 50.5 213 16.9 52.8 170 04.6 49.4 178 04.4 22.7 Miaplacidus 221 44.9 S69 38.2 
23 29 05.7 119 45.4 50.6 228 18.0 52.3 185 06.5 49.6 193 06.6 22.8 

500 44 08.1 134 44.9 S26 50.7 243 19.2 N 9 51.8 200 08.5 S 8 49.8 208 08.7 S 4 22.9 Mirfak 309 14.5 N49 47.8 
01 59 10.6 149 44.5 50.7 258 20.3 51.3 215 10.5 50.0 223 10.9 23.0 Nunki 76 28.4 S26 19.2 
02 74 13.1 164 44.0 50.8 273 21.4 50.8 230 12.4 50.2 238 13.l 23.l Peacock 53 57.3 S56 47.9 
03 89 15.5 179 43.6 .. 50.8 288 22.6 .. 50.3 245 14.4 .. 50.4 253 15.3 .. 23.2 Pollux 243 57.1 N28 04.2 
04 104 18.0 194 43.2 50.9 303 23.7 49.8 260 16.3 50.6 268 17.5 23.3 Procyon 245 24.9 N 5 16.4 
05 11'1 20.5 209 42.7 50.9 318 24.8 49.2 275 18.3 50.8 283 19.7 23.4 

06 134 7?.9 224 42.3 S26 51.0 333 26.0 N 9 48.7 290 20.3 S 8 51.0 298 21.9 S 4 23.5 Rasalhague 96 29.l Nl2 34.6 
07 149 25.4 239 41.8 51.0 348 27.l 48.2 305 22.2 51.2 313 24.l 23.6 Regulus 208 09.3 Nl2 03.5 

I 08 164 27.9 254 41.4 51.l 3 28.2 47.7 320 24.2 51.4 328 26.3 23.7 Rigel 281 35.0 S 8 13.3 

H 09 179 30.3 269 40.9 .. 51.1 18 29.3 .. 47.2 335 26.2 .. 51.6 343 28.5 . . 23.8 Rigil Kent. 140 25.5 S60 45.4 

u 10 194 32.8 284 40.5 51.2 33 30.5 46.7 350 28.1 51.7 358 30.7 23.9 Sabik 102 40.6 S15 42.l 

R 11 209 35.3 299 40.1 51.2 48 31.6 46.2 5 30.l 51.9 13 32.9 24.0 

s 12 224 37.7 314 39.6 S26 51.3 63 32.7 N 9 45.7 20 32.0 S 8 52.l 28 35.l S 4 24.1 Schedar 350 07.7 N56 26.4 
D 13 239 40.2 329 39.2 51.3 78 33.9 45.2 35 34.0 52.3 43 37.3 24.2 Shaula 96 55.1 S37 05.5 
A 14 254 42.6 344 38.8 51.4 93 35.0 44.7 50 36.0 52.5 58 39.5 24.4 Sirius 258 54.9 516 41.3 
y 15 269 45.1 359 38.3 .. 51.4 108 36.l .. 44.2 65 37.9 . . 52.7 73 4i.7 .. 24.5 Spica 158 57.l SU 03.8 

16 284 47.6 14 37.9 51.5 123 37 .3 43.7 80 39.9 52.9 88 43.9 24.6 Suhail 223 10.3 S43 21.2 
17 299 50.0 29 37.5 51.5 138 38.4 43.2 95 41.9 53.l 103 46.1 24.7 

18 314 52.5 44 37.0 S26 51.5 153 39.5 N 9 42.7 110 43.8 S 8 53.3 118 48.3 S 4 24.8 Vega 80 55.6 N38 46.3 
19 329 55.0 59 36.6 51.6 168 40.7 42.2 125 45.8 53.5 133 50.5 24.9 Zuben'ubi 137 32.5 S15 57.8 
20 344 57.4 74 36.1 51.6 183 41.8 41.7 140 47 .8 53.7 148 52.7 25.0 S.H.A. Mer. Pon 
21 359 59.9 89 35.7 .. Si.;' 198 42.9 .. 41.2 155 49.7 .. 53.9 163 54.9 .. 25.l .. ' • m 

22 15 02.4 104 35.3 51.7 213 44.l 40.7 170 51. 7 54.0 178 57.1 25.2 v-,nu-s 91 46.7 15 01 

23 30 04.8 119 34.9 51.7 228 45.2 40.2 185 53.6 54.2 193 59.3 25.3 M,,r1 199 43.1 7 4R 
h m Jupiter 156 l?.4 10 41 

Mer Poss. 21 03.9 V -0.5 d 0.l V l.l d 0.5 V 2.0 d 0.2 IJ 2.2 d 0 1 Saturn 164 07.0 10 09 
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SUN MOON Lat. 
Twilight Moonrise 

Nout. Civil Sunrise 3 4 5 6 
G.M.T.1-G-.H-.A-. __ D_e_c_. -+-G-.H-.-A.--v---o-.c-.--d-H ___ p __ 1--.+-"".="-m-,---h """"m+-.-m➔-• ...;...-m-.--h ..;....m,..._h.;;_m--,--h....;;...m_ 

N 72 06 18 07 42 09 16 1111 
d h 

3~ 
02 
03 
04 
05 
06 
07 

T 08 
09 

U 10 
E 11 
s 12 
0 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 4: 
02 
03 
04 
05 
06 

w 07 
08 

E 09 
o 10 
N 11 
E 12 
s 13 
o 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 s: 
02 
03 
04 
05 
06 
07 

T 08 
H 09 
u 10 
R 11 
s 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

184 06.0 S14 58.0 
199 06.0 58.8 
214 06.0 14 59.5 
229 06.0 15 00.3 
244 06.0 01.l 
259 06.0 Ol.9 
274 06.0 S15 02.7 
289 06.0 03.4 
304 06.0 04.2 
319 06.0 · · 05.0 
334 06.0 05.8 
349 06.0 06.6 

4 06.0 S15 07.3 
19 06.0 08.l 
34 06.0 08.9 
49 06.0 • · 09.7 
64 06.0 10.5 
79 06.0 11.2 

94 06.0 S15 12.0 
109 06.0 12.8 
124 06.0 13.6 
139 06.0 · · 14.3 
154 06.0 15.1 
169 06.0 15.9 
184 06.0 S15 16.7 
199 06.0 17.4 
214 06.0 18.2 
229 06.0 · · 19.0 
244 06.0 19.8 
259 05.9 20.5 

274 05.9 S15 21.3 
289 05.9 22.1 
304 05.9 22.8 
319 05.9 • • 23.6 
334 05.9 24.4 
349 05.9 25.2 

4 05.9 S15 25.9 
19 05.9 26.7 
34 05.9 27.5 
49 05.9 · • 28.2 
64 05.8 29.0 
79 05.8 29.8 

94 05.8 S15 30.5 
109 05.8 31.3 
124 05.8 32.l 
139 05.8 · · 32.8 
154 05.8 33.6 
169 05.8 34.4 

184 05.7 S15 35.l 
199 05.7 35.9 
214 05.7 36.6 
229 05.7 · · 37.4 
244 05.7 38.2 
259 05. 7 38.9 

274 05.6 S15 39.7 
289 05.6 40.4 
304 05.6 41.2 
319 05.6 • · 42.0 
334 05.6 42.7 
349 05.6 43.5 

4 05.5 S15 44.2 
19 05.5 45.0 
34 05.5 45.8 
49 05.5 · • 46.5 
64 05.5 47.3 
79 05.4 48.0 
94 05.4 S15 48.8 

109 05.4 49.5 
124 05.4 50.3 
139 05.4 • • 51.0 
154 05.3 51.8 
169 05.3 52.6 

S.D. 16.2 d o.a 

113 19.8 11.1 S21 36.2 
127 49.9 11.1 21 34.9 
142 20.0 11.0 21 33.5 
156 50.0 11.1 21 32.0 
171 20.1 11.l 21 30.4 
185 50.2 11.0 21 28.7 
200 20.2 11.1 S21 26.8 
214 50.3 11.0 21 24.9 
229 20.3 11.0 21 22.9 
243 50.3 11.1 21 20.7 
258 20.4 11.0 21 18.5 
272 50.4 11.0 21 16.l 

287 20.4 11.0 S21 13.7 
301 50.4 11.0 21 11.l 
316 20.4 11.0 21 08.5 
330 50.4 10.9 21 05.7 
345 20.3 11.0 21 02.8 
359 50.3 11.0 20 59.8 

14 20.3 11.0 S20 56.8 
28 50.3 10.9 20 53.6 
43 20.2 11.0 20 50.3 
57 50.2 10.9 20 46.9 
72 20.1 11.0 20 43.4 
86 50.1 11.0 20 39.8 

101 20.1 10.9 S20 36.0 
115 50.0 11.0 20 32.2 
130 20.0 10.9 20 28.3 
144 49.9 11.0 20 24.3 
159 19.9 10.9 20 20.1 
173 49.8 11.0 20 15.9 

188 19.8 10.9 S20 11.6 
202 49.7 10.9 20 07.1 
217 19.6 11.0 20 02.6 
231 49.6 10.9 19 57.9 
246 19.5 11.0 19 53.2 
260 49.5 10.9 19 48.3 
275 19.4 11.0 S19 43.4 
289 49.4 10.9 19 38.3 
304 19.3 11.0 19 33.1 
318 49.3 10.9 19 27 .9 
333 19.2 11.0 19 22.5 
347 49.2 11.0 19 17.0 

2 19.2 10.9 S19 11.5 
16 49.l 11.0 19 05.8 
31 19.1 10.9 19 00.0 
45 49.0 11.0 18 54.l 
60 19.0 11.0 18 48.2 
74 49.0 10.9 18 42.1 

89 18.9 11.0 S18 35.9 
103 48.9 11.0 18 29.6 
118 18.9 11.0 18 23.3 
132 48.9 11.0 18 16.8 
147 18.9 10.9 18 10.2 
161 48.8 11.0 18 03.5 
176 18.8 11.0 S17 56.8 
190 48.8 11.0 17 49.9 
205 18.8 11.0 17 42.9 
219 48.8 11.0 17 35.9 
234 18.8 11.0 17 28. 7 
248 48.8 11.0 17 21.4 

263 18.8 11.l S17 14.1 
277 48.9 11.0 17 06.6 
292 18.9 11.0 16 59.1 
306 48.9 11.0 16 51.4 
321 18.9 11.0 16 43.7 
335 48.9 11.1 16 35.9 
350 19.0 11.0 S16 28.0 

4 49.0· 11.0 16 19.9 
19 19.0 11.l 16 11.8 
33 49.l 11.0 16 03.6 
48 19.l 11.0 15 55.3 
62 49.l 11.1 15 46.9 

S.D. 15.0 15.l 

1.3 54.7 
1.4 54.7 
1.5 54.7 
1.6 54.7 
1.7 54.8 
1.9 54.8 
1.9 54.8 
2.0 54.8 
2.Z 54.8 
2.2 54.9 
2.4 54.9 
2.4 54.9 

2.1, 54.9 
2.1, 55.0 
2.8 55.0 
2.9 55.0 
3.0 55.0 
3.0 55.0 

3.2 55.1 
3.3 55.1 
3.4 55.1 
3.5 55.1 
3.1, 55.2 
3.8 55.2 
3.8 55.2 
3.9 55.2 
4.0 55.3 
4.2 55.3 
4.2 55.3 
4.3 55.4 

N 70 06 12 07 28 08 45 1111 
68 06 08 07 16 08 23 15 52 
66 06 03 07 06 08 06 14 59 
64 06 00 06 57 07 51 14 27 
62 05 57 06 50 07 40 14 03 
60 05 54 06 44 07 30 13 44 

N 58 05 51 06 38 07 21 13 28 
S6 05 49 06 33 07 13 13 14 
54 05 46 06 28 07 06 13 03 
52 05 44 06 24 07 00 12 52 
50 05 42 06 20 06 54 12 43 
45 05 37 06 11 06 42 12 23 

N 40 05 32 06 04 06 32 12 08 
35 05 27 05 57 06 24 11 54 
30 05 23 05 51 06 16 11 42 
20 05 14 05 40 06 03 11 22 

N 10 05 04 05 29 05 51 11 05 
0 04 54 05 19 05 40 10 49 

S 10 04 42 05 07 05 29 10 32 
20 04 27 04 54 05 17 10 15 
30 04 07 04 38 05 03 09 55 
35 03 55 04 28 04 55 09 43 
40 03 41 04 16 04 46 09 30 
45 03 22 04 02 04 35 09 14 

S 50 02 58 03 45 04 22 08 54 
52 02 46 03 36 04 15 08 45 
54 02 31 03 27 04 09 08 34 
S6 02 14 03 16 04 01 08 23 
58 01 53 03 04 03 52 08 09 

S 60 01 24 02 49 03 42 07 53 

-16 50 
15 51 
15 17 
14 52 
14 32 
14 16 
14 02 
13 51 
13 40 
13 31 
13 23 
13 05 

12 51 
12 39 
12 28 
12 09 
11 53 
11 38 
11 23 
11 07 
10 49 
10 38 
10 26 
10 11 
09 53 
09 45 
09 35 
09 24 
09 12 
08 58 

17 07 
16 20 
15 49 
15 26 
15 08 
14 53 
14 40 
14 29 
14 20 
14 11 
14 04 
13 57 
13 42 

13 30 
13 20 
13 11 
12 55 
12 41 
12 28 
12 15 
12 01 
11 45 
11 36 
11 26 
11 13 
10 58 
10 51 
10 43 
10 34 
10 24 
10 12 

16 29 

16 05 
15 46 
15 31 
15 19 
15 08 
14 59 
14 51 
14 44 
14 37 
14 32 
14 27 
14 15 

14 06 
13 58 
13 51 
13 39 
13 28 
13 18 
13 08 
12 57 
12 44 
12 37 
12 29 
12 19 
12 08 
12 02 
11 56 
11 50 
11 42 
11 33 

4·5 55.4 t--+---+--T-w_i._lig_h_t_-+ __ __. __ M_oo....._ns_e_t _ _._ __ _ 

4.5 55.4 Lot. Sunaet 
4.7 55.4 --+----+--C_i_vi_l __ N_o_u_t. ___ 3 ___ 4_"T"" __ 5_.--_6_ 
4.7 55.5 
4.9 55.5 
4.9 55.5 
5.1 55.5 
5.2 55.6 
5.2 55.6 
5.4 55.6 
5.5 55.7 
5.5 55.7 
5.7 55.7 
5.8 55.8 
5.9 55.8 
5.9 55.8 
1,.1 55.8 
1,.2 55.9 

1,.J 55.9 
1,.3 55.9 
6.5 56.0 
6.6 56.0 
6.7 56.0 
6.7 56.l 

6.9 56.l 
7.0 56.l 
7.0 56.2 
7.2 56.2 
7.3 56.2 
7.3 56.3 

7.5 56.3 
7.5 56.3 
7.7 56.4 
7.7 56.4 
7.8 56.4 
7.9 56.5 
8.1 56.5 
8.1 56.6 
8.2 56.6 
8.3 56.6 
8.4 56.7 
8.4 56.7 

15.3 

o h m 

N 72 14 10 

N 70 14 41 
68 15 03 
66 15 20 
64 15 35 
62 15 47 
60 15 57 

N 58 16 06 
S6 16 13 
54 16 20 
52 16 26 
50 16 32 
45 16 44 

N40 .16 54 
35 17 03 
30 17 11 
20 17 24 

N 10 17 36 
0 17 47 

S 10 17 58 
20 18 11 
30 18 25 
35 18 33 
40 18 42 
45 18 53 

S 50 19 07 
52 19 13 
54 19 20 
56 19 28 
58 19 37 

S 60 19 47 

h m 
15 43 

15 58 
16 10 
16 20 
16 29 
16 36 
16 43 
16 48 
16 53 
16 58 
17 02 
17 06 
17 15 

17 23 
17 29 
17 36 
17 47 
17 58 
18 09 

18 20 
18 34 
18 50 
19 00 
19 12 
19 26 

19 44 
19 52 
20 02 
20 13 
20 26 
20 41 

Doy 

SUN 
Eqn. of Time 
oo· 12• 

ffl • 

3 16 24 
4 16 24 
5 16 23 

m • 
16 24 
16 24 
16 22 

h m 
17 08 

17 13 
17 18 
17 22 
17 26 
17 29 
17 32 

17 35 
17 38 
17 40 
17 43 
17 45 
17 50 

17 55 
17 59 
18 04 
18 13 
18 23 
18 33 

18 46 
19 01 
19 20 
19 33 
19 48 
20 06 

20 31 
20 43 
20 58 
21 16 
21 38 
22 08 

Mer. 
Poas. 

h 1ft 

11 44 
11 44 
11 44 

h m --18 15 
19 07 
19 39 
20 03 
20 21 
20 37 
20 50 
21 02 
21 12 
21 21 
21 40 

21 56 
22 09 
22 20 
22 40 
22 57 
23 13 

23 28 
23 45 
24 04 
24 16 
24 28 
24 44 

00 19 
00 29 
00 39 
00 51 
01 05 
01 21 

h m -19 00 
19 58 
20 32 
20 57 
21 16 
21 32 
21 45 
21 56 
22 06 
22 15 
22 23 
22 40 

22 54 
23 06 
23 16 
23 33 
23 48 
24 02 

24 16 
24 31 
00 04 
00 16 
00 28 
00 44 

01 02 
01 11 
01 20 
01 31 
01 44 
01 59 

h m 

20 28 
21 14 
21 44 
22 06 
22 24 
22 38 
22 50 
23 00 
23 09 
23 17 
23 24 
23 31 
23 44 

23 56 
24 05 
24 13 
24 28 
24 40 
00 02 

00 16 
00 31 
00 48 
00 58 
01 10 
01 23 

01 39 
01 46 
01 55 
02 04 
02 15 
02 27 

MOON 
Mer. Pan. 

Upper Lower Age 

h m 

17 01 
17 50 
18 40 

h m d 

04 36 07 
05 26 08 
06 15 09 

h m 

22 50 

23 13 
23 30 
23 44 
23 55 
24 05 
24 13 

24 20 
24 27 
24 32 
24 37 
24 42 
24 52 

25 00 
00 05 
00 13 
00 28 
00 40 
00 52 
01 04 
01 16 
01 30 
01 38 
01 47 
01 58 

02 10 
02 16 
02 23 
02 30 
02 38 
02 48 

Phase 

f) 



216 NOVEMBER 6, 7, 8 (FRI., SAT., SUN.) 

ARIES VENUS -4.0 MARS +1.5 JUPITER -1.2 SATURN +1.0 STARS 
G.M.1. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 
d h . , . , . , . , . , . , . , . , . , . , . 6: 45 07.3 134 34.4 S26 51.8 243 46.3 N 9 39.7 200 55.6 S 8 54.4 209 01.5 S 4 25.4 Acamor 315 36.2 S40 22.7 

60 09.7 149 34.0 51.8 258 47.5 39.2 215 57.6 54.6 224 03.7 25.5 Achernar 335 44.1 S57 19.9 
02 75 12.2 164 33.6 51.8 273 48.6 38.7 230 59.5 54.8 239 05.9 25.6 Acrux 173 36.9 S62 59.6 
03 90 14.7 179 33.l .. 51.8 288 49.7 .. 38.2 246 01.5 .. 55.0 254 08.l .. 25.7 Adhara 255 31.3 S28 56.6 
04 105 17.l 194 32.7 51.9 303 50.9 37.7 261 03.5 55.2 269 10.3 25.8 Aldebaran 291 16.8 Nl6 28.4 
05 120 19.6 209 32.3 51.9 318 52.0 37.2 276 05.4 55.4 284 12.5 25.9 
06 135 22.l 224 31.8 S26 51.9 333 53.2 N 9 36.6 291 07.4 S 8 55.6 299 14.7 S 4 26.0 Alioth 166 42.3 N56 03.5 
07 150 24.5 239 31.4 52.0 348 54.3 36.l 306 09.4 55.8 314 16.9 26.1 Alkaid 153 18.4 N49 24.3 
08 JI,~ 27.0 254 31.0 5?.0 3 55.4 35.6 321 11.3 56.0 329 19.l 26.2 Al Na'ir 28 13.8 S47 03.2 

I 09 180 29.5 21,9 30.6 .. 5?.0 18 56.6 .. 35.1 336 13.3 .. 56.1 344 21.3 . . 26.3 Alnilam 276 10.6 S 1 12.7 
II 10 195 31.9 284 30.l 52.0 33 57.7 34.6 351 15.2 56.3 359 23.5 26.4 Alphard 218 19.8 S 8 34.6 
I 11 210 34.4 299 29.7 52.0 48 58.8 34.l 6 17.2 56.5 14 25.7 26.5 
D 12 225 36.9 314 29.3 S26 52.l 64 00.0 N 9 33.6 21 19.2 S 8 56.7 29 27.9 S 4 26.7 Alphecca 126 31.8 N26 46.7 
A 13 240 39.3 329 28.9 52.l 79 01.l 33.l 36 21.l 56.9 44 30.1 26.8 Alpheratz 358 08.3 N28 59.5 
y 14 255 41.8 344 28.5 52.1 94 02.2 32.6 51 23.1 57.1 59 32.3 26.9 Altair 62 31.9 N 8 49.3 

15 270 44.2 359 28.0 .. 52.1 109 03.4 .. 32.1 66 25.1 .. 57.3 74 34.5 . . 27.0 Ankaa 353 39.1 S42 24.5 
16 285 46.7 14 27.6 52.1 124 04.5 31.6 81 27.0 57.5 89 36.7 27.1 Antares 112 56.3 S21> 23.4 
17 300 49.2 29 27.2 52.l 139 05.7 31.1 96 29.0 57.7 104 38.9 27.2 
18 315 51.6 44 26.8 S26 52.2 154 06.8 N 9 30.6 111 31.0 S 8 57.9 119 41.l S 4 27.3 Arcturus 146 18.1 Nl 9 16.8 
19 330 54.1 59 26.4 52.2 169 07.9 30.l 126 32.9 58.1 134 43.3 27.4 Atria 108 20.3 S68 59.8 
20 345 56.6 74 25.9 52.2 184 09.1 29.6 141 34.9 58.2 149 45.5 27.5 Avior 234 27.8 S59 26.7 
21 0 59.0 89 25.5 .. 52.2 199 10.2 .. 29.1 156 36.8 .. 58.4 164 47.7 . . 27.6 Bellatrix 278 57.7 N 6 20.0 
22 16 01.5 104 25.1 52.2 214 11.4 28.6 171 38.8 58.6 179 49.9 27.7 Betelgeuse 271 27.2 N 7 24.3 
23 31 04.0 119 24.7 52.2 229 12.5 28.l 186 40.8 58.8 194 52.1 27.8 

700 46 06.4 134 24.3 S26 52.2 244 13.6 N 9 27.6 201 42.7 S 8 59.0 209 54.3 S 4 27.9 Canopus 264 06.5 S52 40. 9 
01 61 08.9 149 23.8 52.2 259 14.8 27.l 216 44.7 59.2 224 56.5 28.0 Capella 281 09.8 N45 58.7 
02 76 11.4 164 23.4 52.2 274 15.9 26.6 231 46.7 59.4 239 58.7 28.1 Deneb 49 48.0 N45 13.2 
03 91 13.8 179 23.0 .. 52.2 289 17.l .. 26.1 246 48.6 . . 59.6 255 00.9 .. 28.2 Denebola 182 58.5 Nl4 40.5 
04 106 16.3 194 22.6 52.2 304 18.2 25.6 261 50.6 8 59.8 270 03.1 28.3 Diphda 349 19.8 S18 05.3 
05 121 18.7 209 22.2 52.2 319 19.3 25.l 276 52.6 9 00.0 285 05.3 28.4 

06 136 21.2 224 21.8 S26 52.2 334 20.5 N 9 24.6 291 54.5 S 9 00.1 300 07.5 S 4 28.5 Dubhe 194 21.5 N61 50.8 
07 151 23.7 239 21.4 52.2 349 21.6 24.l 306 56.5 00.3 315 09.7 28.6 Elnath 278 42.9 N28 35.5 

s 08 166 26.l 254 21.0 52.2 4 22.8 23.5 321 58.5 00.5 330 11.9 28.7 Eltanin 90 57.8 N51 29.7 
A 09 181 28.6 269 20.5 .. 52.2 19 23.9 .. 23.0 337 00.4 .. 00.7 345 14.l .. 28.8 Enif 34 10.8 N 9 47.6 
T 10 196 31.1 284 20.1 52.2 34 25.0 22.5 352 02.4 00.9 0 16.3 28.9 Fomalhaut 15 50.4 S29 43.3 
u 11 211 33.5 299 19.7 52.2 49 26.2 22.0 7 04.4 01.l 15 18.5 29.0 
R 12 226 36.0 314 19.3 S26 52.2 64 27.3 N 9 21.5 22 06.3 S 9 01.3 30 20.7 S 4 29.l Gacrux 172 28.4 S57 00.4 
D 13 241 38.5 329 18.9 52.2 79 28.5 21.0 37 08.3 01.5 45 22.9 29.2 Gienah 176 17.4 S17 26.2 
A 14 256 40.9 344 18.5 52.2 94 29.6 20.5 52 10.2 01.7 60 25.l 29.4 Hadar 149 22.9 S60 16.9 
y 15 271 43.4 359 18.l .. 52.2 109 30.8 .. 20.0 67 12.2 .. 01.9 75 27.3 .. 29.5 Hamal 328 27.7 N23 22.6 

16 286 45.9 14 17.7 52.2 124 31.9 19.5 82 14.2 02.0 90 29.5 29.6 Kaus Aust. 84 16.l S34 23.7 
17 301 48.3 29 17.3 52.2 139 33.0 19.0 97 16.l 02.2 105 31.7 29.7 

18 316 50.8 44 16.9 S26 52.l 154 34.2 N 9 18.5 112 18.l S 9 02.4 120 33.9 S 4 29.8 Kochab 137 20.2 N74 13.9 
19 331 53.2 59 16.5 52.1 169 35.3 18.0 127 20.1 02.6 135 36.1 29.9 Markab 14 02.3 Nl5 06.5 
20 346 55.7 74 16.l 52.1 184 36.5 17.5 142 22.0 02.8 150 38.3 30.0 Menkar 314 40.0 N 4 01.1 
21 1 58.2 89 15.7 .. 52.1 199 37.6 .. 17.0 157 24.0 . . 03.0 165 40.5 .. 30.1 Menkent 148 36.5 S36 16.6 
22 17 00.6 104 15.3 52.1 214 38.8 16.5 172 26.0 03.2 180 42.7 30.2 Miaplacidus 221 44.8 S69 38.2 
23 32 03.1 119 14.9 52.l 229 39.9 16.0 187 27.9 03.4 195 44.9 30.3 

aoo 47 05.6 134 14.5 S26 52.0 244 41.0 N 9 15.5 202 29.9 S 9 03.6 210 47.1 S 4 30.4 Mirfak 309 14.5 N49 47.8 
01 62 08.0 149 14.l 52.0 259 42.2 15.0 217 31.9 03.7 225 49.3 30.5 Nunki 76 28.4 S26 19.2 
02 77 10.5 164 13.7 52.0 274 43.3 14.5 232 33.8 03.9 240 51.5 30.6 Peacock 53 57.3 S56 47.9 
03 92 13.0 179 13.3 .. 52.0 289 44.5 .. 14.0 247 35.8 .. 04.l 255 53.7 .. 30.7 Pollux 243 57.l N28 04.2 
04 107 15.4 194 12.9 51.9 304 45.6 13.5 262 37.8 04.3 270 55.9 30.8 Procyon 245 24.9 N 5 16.4 
05 122 17.9 209 12.5 51.9 319 46.8 13.0 277 39.7 04.5 285 58.l 30.9 

06 137 20.3 224 12.1 S26 51.9 334 47.9 N 9 12.5 292 41.7 S 9 04.7 301 00.3 S 4 31.0 Rasalhague 96 29.2 Nl2 34.6 
07 152 22.8 239 11.7 51.9 349 49.l 12.0 307 43.7 04.9 316 02.5 31.1 Regulus 208 09.3 N12 03.5 
08 167 25.3 254 11.3 51.8 4 50.2 11.5 322 45.6 05.1 331 04.7 31.2 Rigel 281 35.0 S 8 13.3 

s 09 182 27.7 269 10.9 .. 51.8 19 51.4 .. 11.0 337 47.6 . . 05.3 346 06.9 .. 31.3 Rigil Kent. 140 25.5 S60 45.4 
u 10 197 30.2 284 10.5 51.8 34 52.5 10.4 352 49.6 05.5 l 09.l 31.4 Sabik 102 40.6 S15 42.l 
N 11 212 32.7 299 10.1 51.7 49 53.7 09.9 7 51.5 05.6 16 11.3 31.5 

D 12 227 35.l 314 09.7 S26 51.7 64 54.8 N 9 09.4 22 53.5 S 9 05.8 31 13.5 S 4 31.6 Schedar 350 07.7 N56 26.4 
A 13 242 37.6 329 09.3 51.7 79 55.9 08.9 37 55.5 06.0 46 15.7 31.7 Shaula 96 55.l S37 05.5 
y 14 257 40.l 344 09.0 51.6 94 57.1 08.4 52 57.4 06.2 61 17.9 31.8 Sirius 258 54.8 S16 41.3 

15 272 42.5 359 08.6 .. 51.6 109 58.2 .. 07.9 67 59.4 .. 06.4 76 20.1 . . 31.9 Spica 158 57.0 S11 03.8 
16 287 45.0 14 08.2 51.6 124 59.4 07.4 83 01.3 06.6 91 22.3 32.0 Suhail 223 10.2 S43 21.2 
17 )02 47.5 29 07.8 51.5 140 00.5 06.9 98 03.3 06.8 106 24.5 32.1 

18 317 49.9 44 07.4 S26 51.5 155 01.7 N 9 06.4 113 05.3 S 9 07.0 121 26.7 S 4 32.2 Vega 80 55.6 N38 46.2 
19 332 52.4 59 07.0 51.5 170 02.8 05.9 128 07.2 07.2 136 28.9 32.3 Zuben'ubi 137 32.5 S15 57.8 
20 347 54.8 74 06.6 51.4 185 04.0 05.4 143 09.2 07.3 151 31.l 32.4 S.H.A. Mer. Pon. 
21 2 57.3 89 06.2 .. 51.4 200 05.l .. 04.9 158 11.2 .. 07.5 166 33.3 .. 32.5 . , h m 

22 17 59.8 104 05.9 51.3 215 06.3 04.4 173- 13.l 07.7 181 35.5 32.6 Venus 88 17.8 15 03 
23 33 02.2 119 05.5 51.3 230 07.4 03.9 188 15.1 07.9 196 37.7 32.7 Mora 198 07.2 7 43 

h m Jupiter 155 36.3 10 32 
~r. Poss. 20 52.1 V -0.4 d 0.0 V 1.1 d 0.5 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 11,3 47.8 9 59 
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Twilight Moonrise 
SUN MOON Lat. Sunrise 

G.M.T.1-------+------------+--+....;.;N.;;o;a;ut;.;. . ...,........;C;,;,i.;;vi"-1 -+----+-....;6;;_,-r--7"-...,....-c:.8--,,--_,..;,9_ 
d H.P. 

d h 

6~ 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
I 11 
0 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 1: 
02 
03 
04 
05 
06 
07 

s 08 
A 09 
T 10 
u 11 
R 12 
o 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 a: 
02 
03 
04 
05 
06 
07 
08 

s 09 
U 10 
N 11 
O 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

G.H.A. Dec. 

184 05.3 S15 53.3 
199 05.3 54.1 
214 05.2 54.8 
229 05.2 · · 55.6 
244 05.2 56.3 
259 05.2 57 .l 
274 05.2 S15 57.8 
289 05.1 58.6 
304 05.l 15 59.3 
319 05.1 16 00.1 
334 05.l 00.8 
349 05.0 01.6 

4 05.0 S16 02.3 
19 05.0 03.0 
34 04.9 03.8 
49 04.9 • • 04.5 
64 04.9 05.3 
79 04.9 06.0 

94 04.8 S16 06.8 
109 04.8 07.5 
124 04.8 08.3 
139 04.7 • · 09.0 
154 04.7 09.7 
169 04.7 10.5 
184 04.6 S16 11.2 
199 04.6 12.0 
214 04.6 12. 7 
229 04.6 · · 13.5 
244 04.5 14.2 
259 04.5 14.9 

274 04.5 S16 15.7 
289 04.4 16.4 
304 04.4 17.l 
319 04.3 · · 17.9 
334 04.3 18.6 
349 04.3 19.4 

4 04.2 S16 20.l 
19 04.2 20.8 
34 04.2 21.6 
49 04.1 · · 22.3 
64 04.l 23.0 
79 04.l 23.8 
94 04.0 S16 24.5 

109 04.0 25.2 
124 03.9 26.0 
139 03.9 · • 26.7 
154 03.9 27.4 
169 03.8 28.2 

184 03.8 S16 28.9 
199 03.7 29.6 
214 03.7 30.3 
229 03.7 • · 31.l 
244 03.6 31.8 
259 03.6 32.5 

274 03.5 S16 33.3 
289 03.5 34.0 
304 03.5 34.7 
319 03.4 · • 35.4 
334 03.4 36.2 
349 03.3 36.9 

4 03.3 S16 37.6 
19 03.2 38.3 
34 03.2 39.1 
49 03.1 • · 39.8 
64 03.l 40.5 
79 03.l 41.2 

94 03.0 S16 41.9 
109 03.0 42.7 
124 02.9 43.4 
139 02.9 · · 44.1 
154 02.8 44.8 
169 02.8 45.5 

s.o. 16.2 d 0.1 

G.H.A. V Dec. 

77 19.2 11.0 S15 38.5 8.6 56.7 
91 49.2 11.l 15 29.9 8.7 56.8 

106 19.3 11.0 15 21.2 8.7 56.8 
120 49.3 11.l 15 12.5 8.9 56.8 
135 19.4 11.0 15 03.6 8.9 56.9 
149 49.4 11.l 14 54.7 9.0 56.9 

164 19.5 11.0 S14 45.7 9.1 57.0 
178 49.5 11.l 14 36.6 9.2 57.0 
193 19.6 11.0 14 27.4 9.3 57.0 
207 49.6 11.l 14 18.l 9.3 57.l 
222 19.7 11.0 14 08.8 9.5 57.l 
236 49.7 11.1 13 59.3 9.5 57.l 

251 19.8 11.0 S13 49.8 9.6 57.2 
265 49.8 11.l 13 40.2 9.7 57.2 
280 19.9 11.0 13 30.5 9.8 57.3 
294 49.9 11.1 13 20.7 9.9 57.3 
309 20.0 11.0 13 10.8 10.0 57.3 
323 50.0 11.l 13 00.8 10.0 57.4 

338 20.l 11.0 S12 50.8 10.l 57.4 
352 50.l 11.0 12 40.7 10.2 57.5 

7 20.l 11.l 12 30.5 10.3 57.5 
21 50.2 11.0 12 20.2 10.3 57.5 
36 20.2 11.0 12 09.9 10.4 57.6 
50 50.2 11.0 11 59.5 10.6 57.6 
65 20.2 11.0 SU 48.9 10.5 57.7 
79 50.2 11.0 11 38.4 10.7 57.7 
94 20.2 11.0 11 27.7 10.7 57.7 

108 50.2 11.0 11 17.0 10.9 57.8 
123 20.2 11.0 11 06.l 10.8 57.8 
137 50.2 11.0 10 55.3 11.0 57.9 

. 
N 72 
N 70 

68 
66 
64 
62 
60 

N 58 
56 
54 
52 
50 
45 

N 40 
35 
30 
20 

N 10 
0 

h m 

06 29 
06 22 
06 17 
06 12 
06 08 
06 04 
06 00 
05 57 
05 54 
05 51 
05 49 
05 46 
05 40 

05 35 
05 30 
05 25 
05 15 
05 05 
04 54 

S 10 04 41 
20 04 25 
30 04 05 
35 03 52 
40 03 36 
45 03 17 

S 50 02 51 
52 02 38 
54 02 23 
56 02 04 
58 01 40 

S 60 01 06 

h m 

07 56 

07 40 
07 26 
07 15 
07 06 
06 58 
06 51 
06 44 
06 39 
06 34 
06 29 
06 25 
06 15 

06 07 
06 00 
05 53 
05 41 
05 30 
05 19 

05 06 
04 52 
04 35 
04 25 
04 13 
03 58 
03 39 
03 30 
03 20 
03 09 
02 55 
02 39 

h m 

09 37 
09 01 
08 36 
08 17 
08 01 
07 48 
07 37 
07 28 
07 19 
07 12 
07 05 
06 59 
06 46 

06 36 
06 27 
06 18 
06 04 
05 52 
05 40 

05 28 
05 16 
05 01 
04 52 
04 42 
04 31 

04 17 
04 10 
04 03 
03 54 
03 45 
03 34 

h m 

16 29 
16 05 
15 46 
15 31 
15 19 
15 08 
14 59 
14 51 
14 44 
14 37 
14 32 
14 27 
14 15 

14 06 
13 58 
13 51 
13 39 
13 28 
13 18 

13 08 
12 57 
12 44 
12 37 
12 29 
12 19 

12 08 
12 02 
11 56 
11 50 
11 42 
11 33 

h m 

16 07 

15 54 
15 43 
15 34 
15 26 
15 20 
15 14 

15 09 
15 04 
15 00 
14 57 
14 53 
14 46 

14 40 
14 34 
14 30 
14 21 
14 14 
14 08 
14 01 
13 53 
13 45 
13 40 
13 35 
13 29 
13 21 
13 17 
13 14 
13 09 
13 04 
12 59 

h m 

15 50 
15 44 
15 40 
15 36 
15 33 
15 30 
15 27 

15 25 
15 23 
15 21 
15 20 
15 18 
15 15 

15 12 
15 10 
15 08 
15 04 
15 01 
14 58 

14 55 
14 52 
14 48 
14 46 
14 43 
14 41 

14 37 
14 36 
14 34 
14 32 
14 30 
14 28 

• m 
15 34 
15 35 
15 37 
15 38 
15 39 
15 40 
15 40 
15 41 
15 41 
15 42 
15 42 
15 43 
15 44 

15 45 
15 45 
15 46 
15 47 
15 48 
15 49 

15 50 
15 51 
15 53 
15 53 
15 54 
15 55 

15 57 
15 57 
15 58 
15 59 
15 59 
16 00 

152 20.2 10.9 S10 44.3 11.0 57.9 t--+----+--_..,_ __ ➔ __ __. __ M_o_.o-ns_e_t_...._ __ _ 
166 50.1 11.0 10 33.3 11.l 57.9 Twilight Lat. Sunset 
181 20.1 10.9 10 22.2 11.2 58.0 _____ ..... _C_i_vi_l~_N_o_u_t. ___ 6 ___ 7_~ __ 8_,--_9_ 
195 50.0 11.0 10 11.0 11.3 58.0 
210 20.0 10.9 9 59.7 11.3 58.l • h m h m 

224 49.9 10.9 9 48.4 11.4 58.1 N 72 13 49 15 30 

239 19.8 10.9 S 9 37.0 11.4 58.1 N 70 14 25 15 47 
253 49.7 10.9 9 25.6 11.5 58.2 68 14 50 16 00 
268 19.6 10.9 9 14.l 11.6 58.2 66 15 10 16 11 
282 49.5 10.9 9 02.5 11.7 58.3 64 15 25 16 21 
297 19.4 10.8 8 50.8 11.7 58.3 62 15 38 16 29 
311 49.2 10.9 8 39.1 11.7 58.4 60 15 49 16 36 
326 19.1 10.8 S 8 27.4 11.9 58.4 N 58 15 59 16 42 
340 48.9 10.8 8 15.5 11.9 58.4 56 16 07 16 48 
355 18.7 10.8 8 03.6 12.0 58.5 54 16 15 16 53 

9 48.5 10.8 7 51.6 12.0 58.5 52 16 21 16 58 
24 18.3 10.8 7 39.6 12.l 58.6 50 16 27 17 02 
38 48.l 10.7 7 27 .5 12.1 58.6 45 16 40 17 11 

53 17.8 10.1 S 7 15.4 12.2 58.6 N 40 16 51 17 20 
67 47.5 10.7 7 03.2 12.2 58.7 35 17 00 17 27 
82 17.2 10.7 6 51.0 12.4 58.7 30 17 09 17 34 
96 46.9 10.7 6 38.6 12.3 58.8 20 17 23 17 46 

111 16.6 10.6 6 26.3 12.4 58.8 N 10 17 35 17 57 
125 46.2 10.7 6 13.9 12.5 58.8 0 17 47 18 09 

140 15.9 10.6 S 6 01.4 12.5 58.9 S 10 17 59 18 21 
154 45.5 10.6 5 48.9 12.6 58.9 20 18 12 18 35 
169 15.1 10.5 5 36.3 12.6 59.0 30 18 27 18 53 
183 44.6 10.5 5 23.7 12.7 59.0 35 18 36 19 03 
198 14.1 10.5 5 11.0 12.7 59.0 40 18 46 19 15 
212 43.6 10.s 4 58.3 12.7 59.l 45 18 57 19 30 

227 13.l 10.5 S 4 45.6 12.8 59.l S 50 19 12 19 49 
241 42.6 10.4 4 32.8 12.9 59.2 52 19 19 19 58 
256 12.0 10.4 4 19. 9 12.9 59.2 54 19 26 20 09 
270 41.4 10.4 4 07.0 12.9 59.2 56 19 34 20 21 
285 10.8 10.3 3 54.1 13.0 59.3 58 19 44 20 34 
299 40.1 10.3 3 41.l 13.0 59.3 S 60 19 55 20 51 

h m 

16 57 

17 03 
17 09 
17 14 
17 19 
17 23 
17 26 
17 29 
17 33 
17 35 
17 38 
17 41 
17 47 

17 52 
17 57 
18 02 
18 12 
18 22 
18 34 

18 47 
19 03 
19 23 
19 36 
19 52 
20 12 

20 38 
20 51 
21 07 
21 26 
21 51 
22 28 

h m 

22 50 

23 13 
23 30 
23 44 
23 55 
24 05 
24 13 
24 20 
24 27 
24 32 
24 37 
24 42 
24 52 

25 00 
00 05 
00 13 
00 28 
00 40 
00 52 

01 04 
01 16 
01 30 
01 38 
01 47 
01 58 

02 10 
02 16 
02 23 
02 30 
02 38 
02 48 

h m 

24 57 

25 08 
25 17 
25 24 
25 31 
00 05 
00 13 

00 20 
00 27 
00 32 
00 37 
00 42 
00 52 

01 00 
01 07 
01 13 
01 24 
01 33 
01 41 

01 50 
01 59 
02 09 
02 15 
02 22 
02 29 

02 38 
02 43 
02 47 
02 52 
02 58 
03 04 

h m 

00 57 

01 08 
01 17 
01 24 
01 31 
01 36 
01 40 
01 45 
01 48 
01 51 
01 54 
01 57 
02 03 

02 07 
02 11 
02 15 
02 21 
02 26 
02 31 

02 36 
02 41 
02 47 
02 51 
02 54 
02 59 

03 04 
03 06 
03 09 
03 12 
03 15 
03 18 

h m 

03 02 

03 04 
03 06 
03 07 
03 09 
03 10 
03 11 

03 12 
03 13 
03 13 
03 14 
03 15 
03 16 

03 17 
03 18 
03 19 
03 20 
03 21 
03 22 

03 23 
03 24 
03 25 
03 26 
03 27 
03 27 

03 28 
03 29 
03 29 
03 30 
03 31 
03 31 

314 09.4 10.3 S 3 28.l 13.0 59_4 l--+-----S-U_N ____ ..,_ __ _._ __ M_OO._N __ .,__ __ 

328 38.7 10.3 3 15.1 lJ.l 59.4 Eqn. of Time 
343 08.0 10.2 3 02.0 13.l 59.4 Ooy 
351 31.2 10.2 2 48.9 13.2 59.5 oo· 12• 

12 06.4 10.1 2 35.7 13.2 59.5 
26 35.5 10.1 2 22.5 13.2 59.6 

s.o. 15.6 15.8 16.l 

m • 

6 16 21 
7 16 19 
8 16 15 

16 20 
16 17 
16 13 

Mer. 
Pou. 

h m 

11 44 
11 44 
11 44 

Mer. PalS. 
Upper Lower Ag• 

h m 

19 30 
20 19 
21 10 

h m d 

07 05 10 
07 54 11 
08 44 12 

Phase 

0 
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ARIES VENUS -4.1 MARS +1.5 JUPITER -1.2 SATURN +1.0 STARS 
G.M.I 

G.HA G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. ,, " . , . . . . , . . , 0 . . . 
9~ 48 04.7 134 05.l S26 51.2 245 08.6 N 9 03.4 203 17.l S 9 08.1 211 39.9 S 4 32.8 Acomar 315 36.2 S40 22.7 

63 07.2 149 04.7 51.2 260 09.7 02.9 218 19.0 08.3 226 42.1 33.0 Achernar 335 44.l S57 19.9 
02 78 09.6 164 04.3 51.l 275 10.9 02.4 233 21.0 08.5 241 44.3 33.l Acrux 173 36.9 S62 59.6 
03 93 12. l 179 03.9 . . 51.l 290 12.0 .. 01.9 248 23.0 .. 08.7 256 46.5 .. 33.2 Adhara 255 31.3 S28 56.6 
04 108 14.6 194 03 6 51.0 305 13.2 01.4 263 24.9 08.9 271 48.7 33.3 Aldebaran 291 16.8 Nl6 28.4 
05 173 17.0 209 03.2 51.0 320 14.3 00.9 278 26.9 09.0 286 50.9 33.4 
06 138 19.5 224 02.8 S26 50.9 335 15.5 N 9 00.4 293 28.9 S 9 09.2 301 53.l S 4 33.5 Alioth 166 42.3 N56 03.5 
07 153 22.0 239 02.4 50.9 350 16.6 8 59.9 308 30.8 09.4 316 55.3 33.6 Alkaid 153 18.3 N49 24.3 
08 168 24.4 254 02.l 50.8 5 17.8 59.4 323 32.8 09.6 331 57.5 33.7 Al No'ir 28 13.9 S47 03.7 

M 09 183 26.9 269 01.7 .. 50.8 20 18.9 .. 58.9 338 34.8 .. 09.8 346 59.7 .. 33.8 Alnilam 276 10.6 S l 12.7 
0 10 198 29.3 284 01.3 50.7 35 20.l 58.4 353 36.7 10.0 2 01.9 33.9 Alphard 218 19.8 S 8 34.6 
N 11 213 31.8 299 00.9 50.7 50 21.3 57.9 8 38.7 10.2 17 04.l 34.0 
D 12 228 34.3 314 00.6 S26 50.6 65 22.4 N 8 57.4 23 40.7 S 9 10.4 32 06.3 S 4 34.l Alpheuo 126 31.8 NU, 46.7 
A 13 243 36.7 329 00.2 50.5 80 23.6 56.8 38 42.6 10.5 47 08.5 34.2 Alphemtz 358 08.3 N78 '>9.S 
y 14 258 39.2 343 59.8 50.5 95 24.7 56.3 53 44.6 10.7 62 10.7 34.3 Altair 62 31.9 N 8 49.J 

15 273 41.7 358 59.4 .. 50.4 110 25.9 .. 55.8 68 46.6 .. 10.9 77 12.9 .. 34.4 Ank<.'lO 353 39.2 S42 24 5 
16 288 44.l 13 59.l 50.4 125 27.0 55.3 83 48.5 11.l 92 15.2 34.5 Antares 112 56.3 S26 2 l 4 
17 303 46.6 28 58.7 50.3 140 28.2 54.8 98 50.5 11.3 107 17.4 34.6 
18 318 49.l 43 58.3 S26 50.2 155 29.3 N 8 54.3 113 52.5 S 9 11.5 122 19.6 S 4 34.7 Arcturu& 146 18.l Nl9 16.8 
19 333 51.5 58 58.0 50.2 170 30.5 53.8 128 54.4 11.7 137 21.8 34.8 Atria 108 20.4 568 59.7 
20 348 54.0 73 57.6 50.l 185 31.6 53.3 143 56.4 11.9 152 24.0 34.9 Avior 234 27.7 559 26.7 
21 3 56.4 88 57.2 .. 50.0 200 32.8 .. 52.8 158 58.4 .. 12.0 167 26.2 .. 35.0 Bellatrix 278 57.6 N 6 20.0 
22 18 58.9 103 56.9 50.0 215 33.9 52.3 174 00.3 12.2 182 28.4 35.l Betelgeuse 271 27.2 N 7 24.3 
23 34 01.4 118 56.5 49.9 230 35.l 51.8 189 02.3 12.4 197 30.6 35.2 

1000 49 03.8 133 56.l S26 49.8 245 36.3 N 8 51.3 204 04.3 S 9 12.6 212 32.8 5 4 35.3 Canopus 264 06.5 S52 40.9 
01 64 06.3 148 55.8 49.7 260 37.4 50.8 219 06.3 12.8 227 35.0 35.4 Capello 281 09.8 N45 58.7 
02 79 08.8 163 55.4 49.7 275 38.6 50.3 234 08.2 13.0 242 37.2 35.5 Deneb 49 48.0 N45 13.2 
03 94 I l.2 178 55 0 .. 49.6 290 39.7 .. 49.8 249 10.2 .. 13.2 257 39.4 .. 35.6 Denebola 182 58.5 Nl4 40.5 
04 109 13.7 193 'i4.7 49.5 305 40.9 49.3 264 12.2 13.4 272 41.6 35.7 Diphdo 349 19.8 518 05.3 
05 124 ll,.? 208 .54.3 49.4 320 42.0 48.8 279 14.l 13.5 287 43.8 35.8 
06 1:19 18.6 273 54 0 526 49.4 335 43.2 N 8 48.3 294 16.l 5 9 13.7 302 46.0 5 4 35.9 Dubhe 194 21.5 N61 50.8 
07 154 71 l ;>38 53.1, 49.3 350 44.3 47.8 309 18.l 13.9 317 48.2 36.0 Elnath 278 42.8 N28 35.5 
08 169 2J.6 253 53.2 49.2 5 45.5 47.3 324 20.0 14.l 332 50.4 36.1 Eltanin 90 57.8 N51 29.7 l 09 184 26.0 268 52.9 .. 49.l 20 46.7 . . 46.8 339 22.0 .. 14.3 347 52.6 . . 36.2 Enif 34 10.8 N 9 47.6 

ll 10 199 28.5 283 52.5 49.0 35 47.8 46.3 354 24.0 14.5 2 54.8 36.3 Fomalhaut 15 50.4 S29 43.3 
E 11 214 30.9 298 52.2 49.0 50 49.0 45.8 9 25.9 14.7 17 57.0 36.4 s 

12 229 33.4 313 51.8 S26 48.9 65 50.l N 8 45.3 24 27.9 S 9 14.9 32 59.2 S 4 36.5 Gacrux 172 28.4 557 00.3 D 
13 244 35.9 328 51.5 48.8 80 51.3 44.8 39 29.9 15.0 48 01.4 36.6 Gienah 176 17.4 S17 26.2 A 14 259 38.3 343 51.l 48.7 95 52.4 44.3 54 31.8 15.2 63 03.6 36.7 Hodor 149 22.9 S60 16.9 y 
15 274 40.8 358 50.8 .. 48.6 llO 53.6 . . 43.8 69 33.8 .. 15.4 78 05.8 . . 36.8 Hamal 328 27.7 N23 22.6 
16 289 43.3 13 50.4 48.5 125 54.8 43.3 84 35.8 15.6 93 08.0 36.9 Kaus Aust. 84 16.l S34 23.7 
17 304 45.7 28 50.l 48.4 140 55.9 42.8 99 37 7 15.8 108 10.2 37.0 
18 319 48.2 43 49.7 526 48.3 155 57.l N 8 42.2 114 39.7 S 9 16.0 123 12.5 S 4 37.l Kochab 137 20.2 N74 13.9 
19 334 50.7 58 49.4 48.3 170 58.2 41.7 129 41.7 16.2 138 14.7 37.2 Markab 14 02.3 Nl5 06.5 
20 349 53.l 73 49.0 48.2 185 59.4 41.2 144 43.6 16.4 153 16.9 37.3 Menkar 314 40.0 N 4 01.l 
21 4 55.6 88 48.7 .. 48.l 201 00.6 . . 40.7 159 45.6 .. 16.5 168 19.l . . 37.4 Menkent 148 36.5 536 16.6 
22 19 58.l 103 48.3 48.0 216 01.7 40.2 174 47.6 16.7 183 21.3 37.5 Miaplacidus 221 44.8 569 38.2 
23 35 00.5 ll8 48.0 47.9 231 02.9 39.7 189 49.5 16.9 198 23.5 37.6 

1100 50 03.0 133 47.6 526 47.8 246 04.0 N 8 39.2 204 51.5 S 9 17.l 213 25.7 5 4 37.7 Mirfak 309 14.5 N49 47.8 
01 65 05.4 148 47.3 47.7 261 05.2 38.7 219 53.5 17.3 228 27.9 37.8 Nunki 76 28.4 S26 19.2 
02 80 07.9 163 46.9 47.6 276 06.4 38.2 234 55.5 17.5 243 30.l 37.9 Peacock 53 57.3 S56 47.9 
03 95 10.4 178 46.6 .. 47.5 291 07.5 . . 37.7 249 57.4 .. 17.7 258 32.3 . . 38.0 Pollux 243 57.l N28 04.2 
04 llO 12.8 193 46.3 47.4 306 08.7 37.2 264 59.4 17.9 273 34.5 38.l Procyon 245 24.8 N 5 16.4 
05 125 15.3 208 45.9 47.3 321 09.8 36.7 280 01.4 18.0 288 36.7 38.2 
06 140 17.8 223 45.6 S26 47.2 336 11.0 N 8 36.2 295 03.3 S 9 18.2 303 38.9 S 4 38.3 Rasalhague 96 29.2 Nl2 34.6 
07 155 20.2 238 45.2 47.l 351 12.2 35.7 310 05.3 18.4 318 41.l 38.4 Regulus 208 09.3 Nl2 03.5 w 
08 170 22.7 253 44.9 47.0 6 13.3 35.2 325 07.3 18.6 333 43.3 38.5 Rigel 281 35.0 5 8 13.3 

E 09 185 25.2 268 44.6 .. 46.9 21 14.5 . . 34.7 340 09.2 .. 18.8 348 45.5 . . 38.6 Rigil Kent. 140 25.5 S60 45.4 D IO 200 27.6 283 44.2 46.8 36 15.7 34.2 355 11.2 19.0 3 47.7 38.7 Sabik 102 40.6 S15 42.l 
N 11 ;>t 'i 30.l 298 43.9 46.6 51 16.8 33.7 10 13.2 19.2 18 49.9 38.8 
I 

12 2JO 32.5 31.3 43.6 526 46.5 66 18.0 N 8 33.2 25 15.l 5 9 19.3 33 52.l 5 4 38.9 Schedar 350 07.7 N56 26.4 ~, 
13 245 35.0 328 4J.2 46.4 81 19.l 32.7 40 17 .1 19.5 48 54.4 39.0 Shaula 96 55.l 537 05.5 () 
14 260 J7.5 343 42.9 46.3 96 20.3 32.2 55 19.1 19.7 63 56.6 39.l Sirius 258 54.8 S16 41.3 A 
15 275 39.9 358 42.6 .. 46.2 111 21.5 .. 31.7 70 21.0 .. 19.9 78 58.8 . . 39.2 Spica 158 57.0 SU 03.8 y 
16 290 42.4 13 42.2 46.l 126 22.6 31.2 85 23.0 20.1 94 01.0 39.3 Suhail 223 10.2 S43 21.2 
17 305 44.9 28 41.9 46.0 141 23.8 30.7 100 25.0 20.3 109 03.2 39.4 

18 320 47.3 43 41.6 526 45.9 156 25.0 N 8 30.2 115 27.0 S 9 20.5 124 05.4 5 4 39.5 Vega 80 55.6 N38 46.2 
19 335 49.8 58 41.2 45.7 171 26.l 29.7 130 28.9 20.6 139 07.6 39.6 Zuben'ubi 137 32.5 515 57.8 
20 350 52.3 73 40.9 45.6 186 27.3 29.2 145 30.9 20.8 154 09.8 39.7 5H.A. Mer. Pon 
21 5 54.7 88 40.6 .. 45.5 201 28.5 . . 28.7 160 32.9 .. 21.0 169 12.0 .. 39.8 . h m 

22 20 57 .2 103 40.3 45.4 ~16 29.6 28.2 175 34.8 21.2 184 14.2 39.9 Venus 84 52.3 15 05 
23 35 59.7 118 39.9 45.3 231 30.8 27.7 190 36.8 21.4 199 16.4 40.0 Mo,s 196 32.4 7 37 

h m Jupiter 155 00.4 10 22 
Mer Poss. 20 40.3 V -0.4 d 0.1 V 1.2 d 0.5 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 163 28.9 9 48 
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Twilight Moonrise 
SUN MOON Lot. Sunrise 

Nout. Civil 9 10 11 12 
G.M.T. 

d h h h h h h G.H.A. Dec. G.H.A. V Dec. H.P. . h m m n, m m m m 

d h 0 0 ' 0 ' 0 , 
' 

, N 72 06 41 08 10 10 02 15 34 15 17 14 57 14 24 

9~ 184 02.7 S16 46.3 41 04.6 10.l S 2 09.3 13.3 59.6 N 70 06 33 07 51 09 18 15 35 15 26 15 16 15 02 
199 02.7 47.0 55 33.7 10.0 1 56.0 13.2 59.6 68 06 26 07 36 08 49 15 37 15 34 15 31 15 28 

02 214 02.6 47.7 70 02.7 10.l l 42.8 13.3 59.7 66 06 20 07 24 08 28 15 38 15 40 15 43 15 49 
03 229 02.6 .. 48.4 84 31.8 9.9 l 29.5 13.4 59.7 64 06 15 07 14 08 11 15 39 15 45 15 54 16 06 
04 244 02.5 49.1 99 00.7 10.0 l 16.1 13.3 59.7 62 06 11 07 05 07 57 15 40 15 50 16 03 16 20 
05 259 02.5 49.9 113 29.7 9.8 1 02.8 13,4 59.8 60 06 07 06 57 07 45 15 40 15 54 16 10 16 31 

06 274 02.4 S16 50.6 127 58.5 9.9 S 0 49.4 13.4 59.8 N 58 06 03 06 51 07 35 15 41 15 58 16 17 16 42 
07 289 02.4 51.3 142 27.4 9.8 0 36.0 13.4 59.9 56 05 59 06 45 07 26 15 41 16 01 16 23 16 51 
08 304 02.3 52.0 156 56.2 9.8 0 22.6 13.5 59.9 54 05 56 06 39 07 18 15 42 16 04 16 29 16 59 

M 09 319 02.3 .. 52.7 171 25.0 9.7 S O 09.1 13.4 59.9 52 05 53 06 34 07 11 15 42 16 07 16 34 17 06 
0 10 334 02.2 53.4 185 53.7 9.7 N O 04.3 13.5 60.0 so 05 51 06 29 07 04 15 43 16 09 16 38 17 12 
N 11 349 02.2 54.1 200 22.4 9.7 0 17 .8 13.5 60.0 45 05 44 06 19 06 51 15 44 16 14 16 48 17 26 

D 12 4 02.1 S16 54.8 214 51.1 9.6 N O 31.3 13.5 60.0 N 40 05 38 06 11 06 39 15 45 16 19 16 56 17 38 
A 13 19 02.l 55.6 229 19.7 9.5 0 44.8 13.5 60.l 35 05 32 06 03 06 29 15 45 16 23 17 03 17 48 
y 14 34 02.0 56.3 243 48.2 9.5 0 58.3 13.6 60.l 30 05 27 05 56 06 21 15 46 16 26 17 09 17 57 

15 49 02.0 .. 57.0 258 16.7 9.5 l 11.9 13.5 60.l 20 05 16 05 43 06 06 15 47 16 32 17 20 18 12 
16 64 01.9 57.7 272 45.2 9.4 1 25.4 13.6 60.2 N 10 05 06 05 31 05 53 15 48 16 38 17 30 18 25 
17 79 01.8 58.4 287 13.6 9.4 l 39 .0 13.5 60.2 0 04 54 05 19 05 40 15 49 16 43 17 39 18 38 

18 94 01.8 S16 59.1 301 42.0 9.3 N l 52.5 13.6 60.2 S 10 04 40 05 06 05 28 15 50 16 48 17 48 18 50 
19 109 01.7 16 59.8 316 10.3 9.3 2 06.1 13.5 60.3 20 04 24 04 51 05 14 15 51 16 53 17 58 19 04 
20 124 01.7 17 00.5 330 38.6 9.2 2 19.6 13.6 60.3 30 04 02 04 33 04 59 15 53 17 00 18 09 19 20 
21 139 01.6 .. 01.2 345 06.8 9.2 2 33.2 13.6 60.3 35 03 49 04 22 04 50 15 53 17 04 18 16 19 29 
22 154 C!l.6 01.9 359 35.0 9.1 2 46.8 13.5 60.4 40 03 33 04 09 04 39 15 54 17 08 18 23 19 39 
23 169 01.5 02.7 14 03.l 9.1 3 00.3 13.6 60.4 45 03 12 03 54 04 27 15 55 17 13 18 32 19 52 

10: 184 01.4 S17 03.4 28 31.2 9.0 N 3 13.9 13.5 60.4 S 50 02 45 03 34 04 12 15 57 17 19 18 43 20 07 
199 01.4 04.l 42 59.2 8.9 3 27.4 13.6 60.5 52 02 31 03 25 04 05 15 57 17 21 18 48 20 14 

02 214 01.3 04.8 57 27.l 9.0 3 41.0 13.5 60.5 54 02 14 03 14 03 57 15 58 17 24 18 53 20 22 
03 229 01.3 .. 05.5 71 55.1 8.8 3 54.5 13.6 60.5 56 01 53 03 01 03 48 15 59 17 28 18 59 20 31 
04 244 01.2 06.2 86 22.9 8.8 4 08.l 13.5 60.5 58 01 26 02 47 03 38 15 59 17 32 19 06 20 41 
05 259 01.2 06.9 100 50.7 8.8 4 21.6 13.5 60.6 s 60 00 43 02 29 03 27 16 00 17 36 19 14 20 53 

06 274 01.l S17 07.6 115 18.5 8.7 N 4 35.l 13.5 60.6 Twilight Moonset 
07 289 01.0 08.3 129 46.2 8.6 4 48.6 13.5 60.6 lot. Sunset 
08 304 01.0 09.0 144 13.8 8.6 5 02.1 13.4 60.7 Civil Nout. 9 10 11 12 

T 09 319 00.9 .. 09.7 158 41.4 8.5 5 15.5 13.5 60.7 u 10 334 00.9 10.4 173 08.9 8.4 5 29.0 13.4 60.7 h h h h h h m 
E 

. m m m h m m m 

11 349 00.8 11.l 187 36.3 8.4 5 42.4 13.4 60.7 N 72 13 25 15 16 16 46 03 02 05 09 07 26 10 01 s 
12 4 00.7 S17 11.8 N 70 D 202 03.7 8.4 N 5 55.8 13.4 60.8 14 09 15 35 16 54 03 04. 05 03 07 09 09 25 

A 13 19 00.7 12.5 216 31.l 8.3 6 09 .2 13.3 60.8 68 14 37 15 50 17 01 03 06 04 SB 06 56 08 59 

y 14 34 00.6 13.2 230 58.4 8.2 6 22.5 13.4 60.8 66 14 59 16 03 17 07 03 07 04 54 06 45 08 40 
15 49 00.5 .. 13.9 245 25.6 8.1 6 35.9 13.3 60.8 64 15 16 16 13 17 12 03 09 04 50 06 36 08 24 
16 64 00.5 14.6 259 52.7 8.1 6 49.2 13.2 60.9 62 15 30 16 22 17 16 03 10 04 47 06 28 08 ll 
17 79 00.4 15.3 274 19.B 8.1 7 02.4 13.2 60.9 60 15 42 16 30 17 20 03 11 04 45 06 21 08 00 

18 94 00.4 S17 16.0 288 46.9 7.9 N 7 15.6 13.2 60.9 N 58 15 52 16 36 17 24 03 12 04 42 06 16 07 51 
19 109 00.3 16.7 303 13.8 7.9 7 28.8 13.2 60. 9 56 16 01 16 43 17 28 03 13 04 40 06 11 07 42 
20 124 00.2 17.4 317 40.7 7.9 7 42.0 13.l 61.0 54 16 09 16 48 17 31 03 13 04 38 06 06 07 35 
21 139 00.2 .. 18.l 332 07.6 7.8 7 55.l 13.l 61.0 52 16 16 16 53 17 34 03 14 04 37 06 02 07 28 
22 154 00.l 18.8 346 34.4 7.7 8 08.2 13.0 61.0 50 16 23 16 58 17 37 03 15 04 35 05 58 07 7.2 
23 169 00.0 19.5 1 01.l 7.6 8 21.2 13.0 61.0 45 16 37 17 08 17 43 03 16 04 32 05 50 07 10 11: 184 00.0 S17 20.2 15 27.7 1 .6 N 8 34.2 13.0 61.0 N 40 16 48 17 17 17 49 03 17 04 29 05 43 06 59 

198 59.9 20.9 29 54.3 7.5 8 47.2 12.9 61.l 35 16 58 17 25 17 55 03 18 04 26 05 38 06 50 
02 213 59.8 21.5 44 20.8 7.5 9 00.1 12.8 61.l 30 17 07 17 32 18 00 03 19 04 24 05 33 06 43 
03 228 59.8 .. 22.2 58 47.3 7.4 9 12.9 12.8 61.l 20 17 22 17 45 18 11 03 20 04 21 05 24 06 29 
04 243 59.7 22.9 73 13.7 7.3 9 25.7 12.8 61.l N 10 17 35 17 57 18 22 03 21 04 17 05 16 06 17 
05 258 59.6 23.6 87 40.0 7.3 9 38.5 12.6 61.l 0 17 47 18 09 18 34 03 22 04 14 05 09 06 06 
06 273 59.6 S17 24.3 102 06.3 7.1 N 9 51.l 12.1 61.2 S 10 18 00 18 22 18 48 03 23 04 11 05 02 05 56 

W 07 288 59.5 25.0 116 32.4 7.2 10 03.8 12.5 61.2 20 18 14 18 37 19 05 03 24 04 08 04 54 05 44 
E 08 303 59.4 25.7 130 58.6 7.0 10 16.3 12.6 61.2 30 18 29 18 55 19 26 03 25 04 04 04 46 05 31 

09 318 59.3 .. 26.4 145 24.6 7.0 10 28.9 12.'I 61.2 35 18 39 19 06 19 40 03 26 04 02 04 41 05 23 
D 10 333 59.3 27.l 159 50.6 6.9 10 41.3 12.'I 61.2 40 18 49 19 19 19 56 03 27 04 00 04 35 05 14 
N 11 348 59.2 27.8 174 16.5 6.9 10 53.7 12.3 61.2 45 19 02 19 35 20 17 03 27 03 57 04 28 05 04 
E 12 3 59.l Sl 7 28.5 6.7 Nll 06.0 12.3 61.2 s so s 188 42.4 19 17 19 55 20 45 03 28 03 54 04 21 04 52 

D 13 18 59.1 29.l 203 08.l 6.7 11 18.3 12.2 61.3 52 19 24 20 05 20 59 03 29 03 52 04 17 04 46 

A 14 33 59.0 29.8 217 33.8 6.7 11 30.5 12.l 61.3 54 19 32 20 16 21 16 03 29 03 50 04 13 04 40 
y 15 48 58.9 .. 30.5 231 59.5 6.6 11 42.6 12.0 61.3 56 19 41 20 28 21 37 03 30 03 49 04 09 04 33 

16 63 58.8 31.2 246 25.l 6.5 11 54.6 12.0 61.3 58 19 51 20 43 22 06 03 31 03 46 04 04 04 25 
17 78 58.8 31.9 260 50.6 6.4 12 06.6 11.9 61.3 S 60 20 03 21 01 22 54 03 31 03 44 03 59 04 17 
18 93 58.7 S17 32.6 275 16.0 6.4 Nl2 18.5 11.8 61.3 SUN MOON 19 108 58.6 33.3 289 41.4 6.3 12 30.3 11.7 61.3 

Eqn. of Time 20 123 58.6 33.9 304 06.7 6.2 12 42.0 11.6 61.3 Mer. Mer. Pass. 
Doy Age Phase 

21 138 58.5 .. 34.6 318 31.9 6.2 12 53.6 11.6 61.3 oo· 12• Poaa. Upper Lower 
22 153 58.4 35.3 332 57.1 6.1 13 05.2 11.5 61.4 m . m . h m h m h m d 

23 168 58.3 36.0 347 22.2 6.0 13 16.7 11.4 61.4 9 16 11 16 09 11 44 22 02 09 36 13 
10 16 06 16 03 11 44 22 56 10 28 14 0 s.o. 16.2 d 0.7 s.o. 16.4 16.6 16.7 11 16 00 15 57 11 44 23 53 11 24 15 



??O NOVEMBER 12, 13, 14 (THURS., FRI., SAT.) 

ARIES VENUS -4. l MARS +1.5 JUPITER -1.2 SATURN +l.O STARS 
GMI. 

GH.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Oet', 

d " . ' . . . . ' . . " " . 
12~ 51 02.l 133 39.6 S26 45.l 246 32.0 N 8 27.2 205 38.8 S 9 21.6 214 18.6 S 4 40.1 Acamor 315 36.2 S40 22.7 

66 04.6 148 39.3 45.0 261 33.l 26.7 220 40.7 21.8 229 20.8 40.2 Achernar 315 44.l S57 19.9 
02 81 07.0 163 39.0 44.9 276 34.3 26.2 235 42.7 21.9 244 23.0 40.3 Acrux 17.1 16.9 S62 59.6 
03 96 09.5 178 38.6 .. 44.8 291 35.5 .. 25.6 250 44.7 . . 22.l 259 25.2 .. 40.4 Adhuru 25S 3 l.J S28 56.6 
04 111 12.0 193 38.3 44.6 306 36.6 25.l 265 46.7 22.3 274 27.4 40.5 Aldt'tburan 291 16.8 Nl6 2H 4 
05 126 14.4 208 38.0 44.5 321 37.8 24.6 280 48.6 22.5 289 29.7 40.6 
06 141 16.9 223 37.7 S26 44.4 336 39.0 N 8 24.l 295 50.6 S 9 22.7 304 31.9 5 4 40.7 Alioth 166 42.3 N56 03.5 
07 156 19_4 238 37.4 44.2 351 40.l 23.6 310 52.6 22.9 319 34.l 40.8 Alkaid 153 18.3 N49 24.3 

T 08 171 21.8 253 37.0 44.l 6 41.3 23.l 325 54.5 23.l 334 36.3 40.9 Al Na'ir 28 13.9 S47 03.2 
H 09 186 24.3 268 36.7 .. 44.0 21 42.5 .. 22.6 340 56.5 .. 23.2 349 38.5 .. 41.0 Alnilam 276 10.6 S l 12.7 
u 10 201 26.8 283 36.4 43.9 36 43.6 22.l 355 58.5 23.4 4 40.7 41.l Alphard 218 19.8 S 8 34.6 
R 11 216 29.2 298 36.l 43.7 51 44.8 21.6 11 00.4 23.6 19 42.9 41.2 
s 12 231 31.7 313 35.8 S26 43.6 66 46.0 N 8 21.l 26 02.4 S 9 23.8 34 45.l S 4 41.3 Alphecca 126 31.8 N26 46.7 
D 13 246 34.2 328 35.5 43.4 81 47.l 20.6 41 04.4 24.0 49 47.3 41.4 Alpheratz 358 08.3 N28 59.5 
A 14 261 36.6 343 35.2 43.3 96 48.3 20.l 56 06.4 24.2 64 49.5 41.5 Altair 62 31.9 N 8 49.3 
y 15 276 39.1 358 34.8 .. 43.2 111 49.5 .. 19.6 71 08.3 .. 24.4 79 51.7 .. 41.6 Ankoo 353 39.2 S42 24.5 

16 291 41.5 13 34.5 43.0 126 50.6 19.l 86 10.3 24.5 94 53.9 41.7 Antares 112 56.3 S26 23.4 
17 106 44.0 28 34.2 42.9 141 51.8 18.6 101 12.3 24.7 109 56.l 41.8 
JR Ill 41, S 43 33.9 '>?6 42.8 156 53.0 N 8 18.l 116 14.2 S 9 24.9 124 58.4 S 4 41.9 Arcturus 146 18.l Nl 9 16.8 
l'J ·111, 4fl 'J ',fl 33.6 42.6 171 54.l 17.6 131 16.2 25.l 140 00.6 42.0 Atria 108 20.4 S68 59.7 
20 Y)l r,1,4 /3 3"l.3 42.5 186 55.3 17.l 146 18.2 25.3 155 02.8 42.1 Avior 234 27.7 S59 26.7 
7.1 I, SJ.9 88 33.0 .. 42.3 201 56.5 .. 16.6 161 20.1 .. 25.5 170 05.0 .. 42.2 Bellatrix 278 57.6 N 6 20.0 
n 21 56.3 103 32.7 42.2 216 57.6 16.l 176 22.l 25.7 185 07.2 42.3 Betelgeuse 271 27.2 N 7 24.3 
23 36 58.8 118 32.4 42.0 231 58.8 15.6 191 24.l 25.8 200 09.4 42.4 

13~ 52 01.3 133 32.l S26 41.9 247 00.0 N 8 15.l 206 26.1 S 9 26.0 215 11.6 S 4 42.5 Canopus 264 06.5 S52 40.9 
67 03.7 148 31.8 41.7 262 01.2 14.6 221 28.0 26.2 230 13.8 42.6 Capello 281 09.7 N45 58.7 

02 82 06.2 163 31.5 41.6 277 02.3 14.l 236 30.0 26.4 245 16.0 42.7 Deneb 49 48.1 N45 13.2 
03 97 08.6 178 31.2 .. 41.4 292 03.5 .. 13.6 251 32.0 .. 26.6 260 18.2 .. 42.8 Denebola 182 58.5 Nl4 40.5 
04 112 11.1 193 30.9 41.3 307 04.7 13.l 266 33.9 26.8 275 20.4 42.9 Oiphdo 349 19.8 S18 05.3 
05 127 13.6 208 30.6 41.l 322 05.8 12.6 281 35.9 26.9 290 22.6 43.0 

06 142 16.0 223 30.3 S26 41.0 337 07 .0 N 8 12.1 296 37.9 S 9 27.l 305 24.8 S 4 43.l Dubhe 194 21.4 N61 50.8 
07 157 18.5 238 30.0 40.8 352 08.2 11.6 311 39.9 27.3 320 27.l 43.2 Elnath 278 42.8 N28 35.5 
08 172 21.0 253 29.7 40.7 7 09.4 11.l 326 41.8 27.5 335 29.3 43.3 Eltanin 90 57.8 N51 29.7 

F 09 187 23.4 268 29.4 .. 40.5 22 10.5 .. 10.6 341 43.8 .. 27.7 350 31.5 .. 43.4 Enif 34 10.8 N 9 47.6 
R 10 202 25.9 283 29.l 40.4 37 11.7 10.l 356 45.8 27.9 5 33.7 43.5 Fomalhaut 15 50.4 S29 43.3 
I 11 217 28.4 298 28.8 40.2 52 12.9 09.6 11 47.7 28.l 20 35.9 43.6 
D 12 232 30.8 313 28.5 S26 40.0 67 14.1 N 8 09.l 26 49.7 S 9 28.2 35 38.l S 4 43.7 Gacrux 172 28.3 S57 00.3 
A 13 247 33.3 328 28.2 39.9 82 15.2 08.6 41 51.7 28.4 50 40.3 43.8 Gienah 176 17.4 S17 26.2 
y 14 262 35.8 343 27.9 39.7 97 16.4 08.l 56 53.7 28.6 65 42.5 43.9 Hodor 149 22.9 S60 16.9 

15 277 38.2 358 27.7 .. 39.6 112 17.6 .. 07.6 71 55.6 .. 28.8 80 44.7 . . 44.0 Hamal 328 27.7 N23 22.6 
16 292 40.7 13 27.4 39.4 127 18.8 07.l 86 57.6 29.0 95 46.9 44.l Kaus Ausr. 84 16.l S34 23.7 
17 307 43.l 28 27.l 39.2 142 19.9 06.6 101 59.6 29.2 110 49.l 44.2 

18 322 45.6 43 26.8 S26 39.1 157 21.l N 8 06.1 117 01.5 S 9 29.3 125 51.4 S 4 44.3 Kochab 137 20.2 N74 13.9 
19 337 48.l 58 26.5 38.9 172 22.3 05.6 132 03.5 29.5 140 53.6 44.4 Markab 14 02.3 Nl5 06.5 
20 352 50.5 73 26.2 38.7 187 23.5 05.1 147 05.5 29.7 155 55.8 44.5 Menkar 314 40.0 N 4 01.l 
21 7 53.0 88 25.9 .. 38.6 202 24.6 .. 04.6 162 07.5 .. 29.9 170 58.0 . . 44.6 Menkent 148 36.5 S36 16.6 
22 22 55.5 103 25.7 38.4 217 25.8 04.l 177 09.4 30.l 186 00.2 44.7 Miaplacidus 221 44.7 S69 38.2 
23 37 57.9 118 25.4 38.2 232 27.0 03.6 192 11.4 30.3 201 02.4 44.8 

1400 53 00.4 133 25.1 S26 38.0 247 28.2 N 8 03.0 207 13.4 S 9 30.4 216 04.6 S 4 44.9 Mirfak 309 14.5 N49 47.8 
01 68 02.9 148 24.8 37.9 262 29.3 02.5 222 15.4 30.6 231 06.8 45.0 Nunki 76 28.5 S26 19.2 
02 83 05.3 163 24.5 37.7 277 30.5 02.0 237 17.3 30.8 246 09.0 45.1 Peacock 53 57.3 S56 47.9 
03 98 07.8 178 24.3 .. 37.5 292 31.7 .. 01.5 252 19.3 .. 31.0 261 11.2 . . 45.2 Pollux 243 57.1 N28 04.2 
04 113 10.3 193 24.0 37.4 307 32.9 01.0 267 21.3 31.2 276 13.5 45.3 Procyon 245 24.8 N 5 16.4 
05 128 12.7 208 23.7 37.2 322 34.0 00.5 282 23.2 31.4 291 15.7 45.4 

06 143 15.2 223 23.4 S26 37.0 337 35.2 N 8 00.0 297 25.2 S 9 31.6 306 17.9 S 4 45.5 Ra1olhogue 96 29.2 Nl2 34.5 
07 158 17.6 238 23.2 36.8 352 36.4 7 59.5 312 27.2 31.7 321 20.l 45.6 Regulus 208 09.2 Nl2 03.5 

s 08 173 20.l 253 22.9 36.6 7 37.6 59.0 327 29.2 31.9 336 22.3 45.7 Rigel 281 35.0 S 8 13.3 
A 09 188 22.6 268 22.6 .. 36.5 22 38.7 .. 58.5 342 31.l .. 32.l 351 24.5 . . 45.8 Rigil Kent. 140 25.5 S60 45.4 
T 10 203 25.0 283 22.4 36.3 37 39.9 58.0 357 33.1 32.3 6 26.7 45.9 Sobik 102 40.6 S15 42.l 

u 11 218 27.5 298 22.l 36.l 52 41.1 57.5 12 35.l 32.5 21 28.9 46.0 

R 12 233 30.0 313 21.8 S26 35.9 67 42.3 N 7 57.0 27 37.0 S 9 32.7 36 31.l S 4 46.1 Schedar 350 07.7 N56 26.4 
D 13 248 32.4 328 21.6 35.7 82 43.5 56.5 42 39.0 32.8 51 33.3 46.2 Shaula 96 55.1 S37 05.5 
A 14 263 34.9 343 21.3 35.5 97 44.6 56.0 57 41.0 33.0 66 35.6 46.3 Sirius 258 54.8 S16 41.4 
y 15 278 37.4 358 21.0 .. 35.3 112 45.8 .. 55.5 72 43.0 .. 33.2 81 37.8 .. 46.3 Spica 158 57.0 SU 03.8 

16 293 39.8 13 20.8 35.2 127 47.0 55.0 87 44.9 33.4 96 40.0 46.4 Suhoil 223 10.2 S43 21.2 
17 308 42.3 28 20.5 35.0 142 48.2 54.5 102 46.9 33.6 111 42.2 46.5 

18 323 44.8 43 20.2 S26 34.8 157 49.4 N 7 54.0 117 48.9 S 9 33.8 126 44.4 S 4 46.6 Vega 80 55.6 N38 46.2 
19 338 47.2 58 20.0 34.6 172 50.5 53.5 132 50.9 33.9 141 46.6 46.7 Zuben'ubi 137 32.5 S15 57.8 
20 353 49.7 73 19.7 34.4 187 51.7 53.0 147 52.8 34.l 156 48.8 46.8 S.H.A. Mer. Poaa. 
21 8 52.l 88 19.5 .. 34.2 202 52.9 .. 52.5 162 54.8 .. 34.3 171 51.0 .. 46.9 . , h "' 
22 23 54.6 103 19.2 34.u 217 54.l 52.0 177 56.8 34.5 186 53.2 47.0 Venus 81 30.8 15 06 
23 38 57.l 118 18.9 33.8 232 55.3 51.5 192 58.8 34.7 201 55.5 47.l Mara 194 58.7 7 31 

h "' Jupiter 154 24.8 10 13 
Mer. Pass. 20 28.6 V -0.3 d 0.2 V l.2 d 0.5 V 2.0 d 0.2 V 2.2 d 0.1 Soturn 163 10.3 9 38 



NOVEMBER 12, 13, 14 (THURS., FRI., SAT.) 221 

Twilight Moonrise 
SUN MOON Lot. 

Civil 
Sunrise 

12 13 14 15 Nout. 
G.M.T. 

d h h h h h h h m G.H.A. Dec. G.H.A. V Dec. H.P. 0 m m m m m "' 
d h 0 ' 0 ' 0 ' ' . ' ' ' 

N 72 06 52 08 24 10 32 14 24 D Cl r1 

12~ 183 58.3 S17 36.7 l 47.2 6.0 Nl3 28.1 11.:3 61.4 N 70 06 43 08 03 09 36 15 02 14 33 CJ CJ 

198 58.2 37.3 16 12.2 5.9 13 39.4 11.2 61.4 68 06 35 07 47 09 03 15 28 15 28 15 32 16 15 
02 213 58.l 38.0 30 37.l 5.8 13 50.6 11.1 61.4 66 06 28 07 33 08 39 15 49 16 01 16 27 17 21 
03 228 58.0 .. 38.7 45 01.9 5.8 14 01.7 11.0 61.4 64 06 22 07 22 08 21 16 06 16 25 17 00 17 57 
04 243 58.0 39.4 59 26.7 5.7 14 12.7 10.9 61.4 62 06 17 07 13 08 05 16 20 16 45 17 24 18 22 
05 258 57.9 40.l 73 51.4 5.6 14 23.6 10.8 61.4 60 06 13 07 04 07 53 16 31 17 01 17 43 18 42 

06 273 57.8 S17 40.7 88 16.0 5.6 Nl4 34.4 10.8 61.4 N 58 06 09 06 57 07 42 16 42 17 15 18 00 18 59 
07 288 57.7 41.4 102 40.6 5.5 14 45.2 10.6 61.4 56 06 05 06 50 07 32 16 51 17 26 18 13 19 13 

T 08 303 57.6 42.l 117 05.1 5.4 14 55.8 10.5 61.4 54 06 01 06 44 07 24 16 59 17 37 18 25 19 25 
H 09 318 57.6 .. 42.8 131 29.5 5.4 15 06.3 10.4 61.4 52 05 58 06 39 07 16 17 06 17 46 18 36 19 36 
u 10 333 57.5 43.5 145 53.9 5.3 15 16. 7 10.3 61.4 50 05 55 06 34 07 09 17 12 17 54 18 45 19 45 
R 11 348 57.4 44.l 160 18.2 5.3 15 27 .0 10.2 61.4 45 05 48 06 23 06 55 17 26 18 12 19 05 20 06 

s 12 3 57.3 S17 44.8 174 42.5 5.2 Nl5 37 .2 10.1 61.4 N 40 05 41 06 14 06 43 17 38 18 26 19 21 20 22 
D 13 18 57.2 45.5 189 06.7 5.1 15 47.3 10.0 61.4 35 05 35 06 06 06 32 17 48 18 38 19 35 20 36 
A 14 33 57.2 46.2 203 30.8 5.1 15 57.3 9.8 61.4 30 05 29 05 58 06 23 17 57 18 49 19 47 20 48 
y 15 48 57.1 .. 46.8 217 54.9 5.0 16 07.1 9.8 61.4 20 05 18 05 44 06 08 18 12 19 08 20 07 21 08 

16 63 57.0 47.5 232 18.9 4.9 16 16.9 9.6 61.4 N 10 05 06 05 32 05 54 18 25 19 24 20 25 21 26 
17 78 56.9 48.2 246 42.8 4.9 16 26.5 9.5 61.4 0 04 54 05 19 05 41 18 38 19 39 20 41 21 43 

18 93 56.8 S17 48.8 261 06.7 4.9 Nl6 36.0 9.4 61.4 S 10 04 39 05 05 05 28 18 50 19 54 20 58 21 59 
19 108 56.8 49.5 275 30.6 4.8 16 45.4 9.3 61.4 20 04 22 04 50 05 13 19 04 20 11 21 16 22 17 
20 123 56.7 50.2 289 54.4 4.7 16 54.7 9.1 61.4 30 04 00 04 31 04 57 19 20 20 30 21 37 22 38 
21 138 56.6 .. 50.9 304 18.l 4.7 17 03.8 9.1 61.4 35 03 46 04 20 04 47 19 29 20 41 21 49 22 50 
22 153 56.5 51.5 318 41.8 4.6 17 12.9 8.9 61.4 40 03 29 04 06 04 36 19 39 20 54 22 03 23 04 
23 168 56.4 52.2 333 05.4 4.5 17 21.8 8.7 61.4 45 03 07 03 50 04 23 19 52 21 09 l2 19 23 20 

13: 183 56.3 S17 52. 9 347 28.9 4.6 Nl7 30.5 8.7 61.4 S 50 02 38 03 29 04 08 20 07 21 78 22 40 ;>J 40 
198 56.3 53.5 1 52.5 4.4 17 39.2 8.5 61.3 52 02 23 03 19 04 00 20 14 21 36 :.12 50 23 ~)0 

02 213 56.2 54.2 16 15.9 4.4 17 47.7 8.4 61.3 54 02 05 03 08 03 52 20 22 21 46 23 00 74 01 
03 228 56.1 .. 54.9 30 39.3 4.4 17 56.l 8.2 61.3 56 01 43 02 54 03 42 20 31 21 57 23 13 24 u 
04 243 56.0 55.5 45 02.7 4.3 18 04.3 8.1 61.3 58 01 11 02 39 03 32 20 41 22 10 23 27 24 ?7 
05 258 55.9 56.2 59 26.0 4.3 18 12.4 8.0 61.3 S 60 00 05 02 19 03 19 20 53 22 25 23 44 24 43 

06 273 55.8 S17 56.9 73 49.3 4.2 Nl8 20.4 7.8 61.3 Twilight Moon&et 
07 288 55.7 57.5 88 12.5 4.2 18 28.2 7.7 61.3 Lat. Sunset 
08 303 55.7 58.2 102 35.7 4.2 18 35.9 7.6 61.3 Civil Naut. 12 13 14 15 

F 09 318 55.6 .. 58.9 116 58.9 4.1 18 43.5 7.4 61.3 
R 10 333 55.5 17 59.5 131 22.0 4.1 18 50.9 7.3 61.3 . h "' h "' h "' h m h m h m h m 

I 11 348 55.4 18 00.2 145 45.1 4.0 18 58.2 7.2 61.2 N 72 12 56 15 03 16 35 10 01 D CJ Cl 

D 12 3 55.3 S18 00.9 160 08.1 4.0 Nl9 05.4 7.0 61.2 N 70 13 52 15 24 16 45 09 25 12 01 CJ C-.J 
A 13 18 55.2 01.5 174 31.l 3.9 19 12.4 6.8 61.2 68 14 25 15 41 16 53 08 59 11 07 13 13 14 40 
y 14 33 55.l 02.2 188 54.0 4.0 19 19.2 6.7 61.2 66 14 48 15 54 16 59 08 40 10 34 12 19 13 34 

15 48 55.0 .. 02.8 203 17.0 3.9 19 25.9 6.6 61.2 64 15 07 16 06 17 05 08 24 10 11 11 46 12 58 
16 63 54.9 03.5 217 39.9 3.8 19 32.5 6.4 61.2 62 15 22 16 15 17 10 08 11 09 52 11 22 12 33 
17 78 54.9 04.2 232 02.7 3.9 19 38.9 6.3 61.1 60 15 35 16 24 17 15 08 00 09 36 11 03 12 12 

18 93 54.8 S18 04.8 246 25.6 3.8 Nl9 45.2 6.1 61.1 N 58 15 46 16 31 17 19 07 51 09 23 10 47 11 56 
19 108 54.7 05.5 260 48.4 3.8 19 51.3 6.0 61.1 56 15 56 16 38 17 23 07 42 09 12 10 34 11 42 
20 123 54.6 06.l 275 11.2 3.7 19 57.3 5.8 61.1 54 16 04 16 44 17 27 07 35 09 02 10 22 11 29 
21 138 54.5 .. 06.8 289 33.9 3.8 20 03.1 5.7 61.1 52 16 12 16 49 17 30 07 28 08 53 10 12 11 19 
22 153 54.4 07.4 303 56.7 3.7 20 08.8 5.5 61.l 50 16 19 16 54 17 33 07 22 08 45 10 02 11 09 
23 168 54.3 08.l 318 19.4 3.7 20 14.3 5.3 61.0 45 16 33 17 05 17 40 07 10 08 29 09 43 10 49 

14: 183 54.2 S18 08.8 332 42.1 3.7 N20 19.6 5.3 61.0 N 40 16 46 17 14 17 47 06 59 08 15 09 27 10 _;z 
198 54.l 09.4 347 04.8 3.7 20 24.9 5.0 61.0 35 16 56 17 23 17 53 06 50 08 03 09 14 10 19 

02 213 54.0 10.l 1 27.5 3.6 20 29.9 4.9 61.0 30 17 05 17 30 17 59 06 43 07 53 09 02 10 06 
03 228 53.9 .. 10.7 15 50.l 3.7 20 34.8 4.8 61.0 20 17 21 17 44 18 11 06 29 07 36 08 42 09 46 
04 243 53.8 11.4 30 12.8 3.6 20 39.6 4.6 60.9 N 10 17 35 17 57 18 22 06 17 07 21 08 25 09 28 
05 258 53.7 12.0 44 35.4 3.7 20 44.2 4.4 60.9 0 17 48 18 10 18 35 06 06 07 07 08 09 09 ll 

06 273 53.7 S18 12.7 58 58.1 3.6 N20 48.6 4.3 60.9 S 10 18 01 18 23 18 49 05 56 06 53 07 53 08 54 
07 288 53.6 13.3 73 20.7 3.6 20 52.9 4.1 60.9 20 18 15 18 39 19 07 05 44 06 38 07 35 08 36 

s 08 303 53.5 14.0 87 43.3 3.7 20 57.0 4.0 60.8 30 18 32 18 58 19 29 05 31 06 20 07 15 08 15 
A 09 318 53.4 .. 14.6 102 06.0 3.6 21 01.0 3.8 60.8 35 18 42 19 09 19 43 05 23 06 10 07 04 08 03 
T 10 333 53.3 15.3 116 28.6 3.6 21 04.8 3.6 60.8 40 18 53 19 23 20 01 05 14 05 59 06 51 07 49 
u 11 348 53.2 15.9 130 51.2 3.6 21 08.4 3.5 60.8 45 19 06 19 40 20 22 05 04 05 46 06 35 07 3? 
R 12 3 53.1 S18 16.6 145 13.8 3.7 N21 11.9 3.3 60.7 S 50 19 22 20 01 20 52 04 52 05 30 06 16 07 12 
D 13 18 53.0 17.2 159 36.5 3.6 21 15.2 3.2 60.7 52 19 30 20 11 21 07 04 46 05 22 06 07 07 02 
A 14 33 52.9 17.9 173 59.1 3.7 21 18.4 3.0 60.7 54 19 38 20 23 21 26 04 40 05 14 05 ~6 06 51 
y 15 48 52.8 .. 18.5 188 21.8 3.6 21 21.4 2.9 60.7 56 19 48 20 36 21 49 04 33 05 04 05 45 06 38 

16 63 52.7 19.2 202 44.4 3.7 21 24.3 2.7 60.6 58 19 58 20 52 22 22 04 25 04 53 05 32 06 24 
17 78 52.6 19.8 217 07.1 3.7 21 27.0 2.5 60.6 S 60 20 11 21 12 /Ill 04 17 04 41 05 16 06 07 
18 93 52.5 S18 20.5 231 29.8 3 7 N21 29.5 2.4 60.6 SUN MOON 
19 108 52.4 21.l 245 52.5 3.7 21 31.9 2.2 60.6 

Eqn. of Time 20 123 52.3 21.8 260 15.2 J.8 21 34.l 2.1 60.5 Mer. Mer. Pass. 
Doy Ag• Phase 

21 138 52.2 .. 22.4 274 38.0 ).7 21 36.2 1.9 60.5 oo· 12• Poss. Upper Lower 
22 153 52.l 23.0 289 00.7 3.8 21 38.l 1.8 60.5 "' . m . h m h m h .. d 

23 168 52.0 23.7 303 23.5 3.9 21 39.9 1.5 60.4 12 15 53 15 49 11 44 24 52 12 22 16 
13 15 46 15 41 11 44 00 52 13 23 17 0 S.D. 16.2 d 0.7 s.o. 16.7 16.7 16.6 14 15 37 15 32 11 44 01 54 14 25 18 



NOVEMBER 15, 16, 17 (SUN., MON., TUES.) 

/,~II', VENlJS ·I\.I MARS ·! 1.5 JUPITER -1.2 SATURN +1.0 STARS 
<,MT 

,__ __ 
t, HA <., HA fJec. C.H.A. Dec:. GH.A. De, CH.A. Oe..-. No111c SH.A Oe( 

" " " .. 0 0 0 •' 0 .. 
1500 ',3 59.5 133 18.7 S26 33.6 247 56.4 N 7 51.0 208 00.7 S 9 34.8 216 57.7 S 4 47.2 At·o,nc.,r lJS 16.2 S40 2'27 

01 1,9 02.0 148 18.4 33.4 262 57.6 50.5 223 02.7 35.0 231 59.9 47.3 A( hl'rf'\('11 ~ \ ~) 44.1 S57 19 9 
02 84 04.5 163 18.2 33.2 277 58.8 50.0 238 04.7 35.2 247 02.1 47.4 Acrux 17 l 36.8 562 i..,9.1, 
03 99 06.9 178 17.9 .. 33.0 293 00.0 .. 49.5 253 06.6 .. 35.4 262 04.3 .. 47.5 Adhorn l'>'l :\l ,l S?8 51• I 
04 114 09.4 193 17.7 32.8 308 01.2 49.0 268 08.6 35.6 277 06.5 47.6 Al<ft•bor<111 :'9l II> H Nl6 ?!l 4 
05 129 11.9 208 17.4 32.6 323 02.4 48.5 283 10.6 35.8 292 08.7 47.7 
06 144 14.3 223 17.2 S26 32.4 338 03.5 N 7 48.0 298 12.6 S 9 35.9 307 10.9 S 4 47.8 Alio<h 166 4·, ') N!>t> 03.5 
07 159 16.8 238 16.9 32.2 353 04.7 47.5 313 14.5 36.l 322 13.1 47.9 Alkaid 15.1 l!U N49 24.3 
08 174 19.2 253 16.7 32.0 8 05.9 47.0 328 16.5 36.3 337 15.4 48.0 Al No'i1 ;?H 13.9 S4 7 03.2 

s 09 189 21.7 268 16.4 .. 31.8 23 07 .1 .. 46.5 343 18.5 .. 36.5 352 17.6 .. 48.1 Alnilnni ~76 10.6 S 1 12.8 
u 10 204 24.2 283 16.2 31.6 38 08.3 46.0 358 20.5 36.7 7 19.8 48.2 Alphord ?18 19.8 5 8 ,4 6 
N 11 219 26.6 298 15.9 31.4 53 09.5 45.5 13 22.4 36.9 22 22.0 48.3 
I; 12 234 29.l 313 15.7 526 31.2 68 10.6 N 7 45.0 28 24.4 5 9 37.0 37 24.2 S 4 48.4 Alpheaccn 120 31.8 N26 46 7 
A 13 249 31.6 328 15 4 31.0 83 11.8 44.5 43 26.4 37.2 52 26.4 48.5 Alpher\.1tz 358 08.3 N28 59.5 
y 14 264 34.0 343 15.? 30.8 98 13.0 44.0 58 28.4 37.4 67 28.6 48.6 Altair 6? l 1.9 N 8 49 3 

15 279 31,.~ 3cJ8 1$ 0 .. 30.6 113 14.2 . . 43.5 73 30.3 .. 37.6 82 30.8 . . 48.7 Ankoo 353 39.2 542 24.5 
H, ;,94 }'1.0 l"' ., 14 7 30.4 128 15.4 43.0 88 32.3 37.8 97 33.1 48.8 Antore5, 112 56.3 S26 23.4 
II HJ'I ill 4 ?fl J4 !> 30.J 143 16.6 42.5 103 34.3 38.0 112 35.3 48.9 

llJ 1/4 4J 'I 4} 14;, S?I, 29.9 158 17.7 N 7 42.0 118 36.3 5 9 38.1 127 37.5 5 4 49.0 Arcturus 146 18.1 N19 16.7 
19 l I'/ 4/. 4 ~,8 14.0 '/'I I 113 18.9 41.5 133 38.2 38.3 142 39.7 49.l Atria 108 20.3 568 59.7 
20 l',4 411 fl n 1 ·1 I! ?9.5 188 20.l 41.0 148 40.2 38.5 157 41.9 49.2 Avior 234 27.7 S59 26.7 
21 'I ~1..1 88 J ,,., .. 29.3 ?0} 21.3 .. 40.5 163 42.2 . . 38.7 172 44.l . . 49.3 Bellatrix 278 57.6 N 6 20.0 
n :~4 ,, ,. ' IOl l3 J 29.1 718 27.5 40.0 178 44.2 38.9 187 46.3 49 .. 4 Betelgeuse 271 27.l N 7 24.3 
23 J9 1,(1] 118 13.l 28.8 233 23.7 39.5 193 46.l 39.0 202 48.5 49.5 

1600 ~4 '>8.7 133 12.8 S26 28.6 248 24.9 N 7 39.0 208 48.l 5 9 39.2 217 50.8 5 4 49.5 Canopus 264 06.4 552 41.0 
01 70 01.l 148 12.6 28.4 263 26.0 38.5 223 50.l 39.4 232 53.0 49.6 Capella 281 09.7 N45 58.7 
02 85 03.6 163 12.4 28.2 278 27.2 38.0 238 52.l 39.6 247 55.2 49.7 Deneb 49 48.l N45 13.2 
03 100 06.1 178 12.2 .. 28.0 293 28.4 .. 37.5 253 54.0 .. 39.8 262 57.4 . . 49.8 Denebola 182 58.4 Nl4 40.5 
04 115 08.5 193 11.9 27.7 308 29.6 37.0 268 56.0 40.0 277 59.6 49.9 Diphda 349 19.8 518 05.3 
05 130 11.0 208 11.7 27.5 323 30.8.-. 36.5 283 58.0 40.l 293 01.8 50.0 

06 145 13.5 223 11.5 526 27.3 338 32.0 N 7 36.0 299 00.0 S 9 40.3 308 04.0 S 4 50.l Dubhe 194 21.4 N61 50.8 
07 160 15.9 238 11.3 27.l 353 33.2 35.5 314 01.9 40.5 323 06.3 50.2 Elnath 278 42.8 N28 35.5 
08 175 18.4 253 11.0 26.8 8 34.4 35.0 329 03.9 40.7 338 08.5 50.3 Eltanin 90 57.8 N51 29.7 

M 09 190 20.9 268 10.8 .. 26.6 23 35.5 .. 34.5 344 05.9 .. 40.9 353 10.7 .. 50.4 Enif 34 10.8 N 9 47.6 
0 10 205 23.3 283 10.6 26.4 38 36.7 34.0 359 07.9 41.0 8 12.9 50.5 Fomalhaut 15 50.4 529 43.3 
N 11 220 25.8 298 10.4 26.l 53 37.9 33.5 14 09.8 41.2 23 15.1 50.6 
D 12 235 28.2 313 10.2 526 25.9 68 39.l N 7 33.0 29 11.8 5 9 41.4 38 17.3 5 4 50.7 Gacrux 172 28.3 S57 00.3 
A 13 250 30.7 328 09.9 25.7 83 40.3 32.5 44 13.8 41.6 53 19.5 50.8 Gienah 176 17.4 517 26.2 
y 14 265 33.2 343 09.7 25.4 98 41.5 32.0 59 15.8 41.8 68 21.8 50.9 Hodor 149 22.9 560 16.9 

15 280 35.6 358 09.5 .. 25.2 113 42.7 .. 31.5 74 17.7 . . 42.0 83 24.0 .. 51.0 Hamal 328 27.7 N23 22.6 
16 295 38.l 13 09.3 25.0 128 43.9 31.0 89 19.7 42.l 98 26.2 51.l Kaus Aust. 84 16.1 534 23.7 
17 310 40.6 28 09.l 24.7 143 45.l 30.5 104 21.7 42.3 113 28.4 51.2 

18 325 43.0 43 08.9 526 24.5 158 46.3 N 7 30.0 119 23.7 5 9 42.5 128 30.6 S 4 51.3 Kochab 137 20.2 N74 13.8 
19 340 45.5 58 08.7 24.3 173 47.4 29.5 134 25.6 42.7 143 32.8 51.4 Markab 14 02.3 Nl5 06.5 
20 355 48.0 73 08.5 24.0 188 48.6 29.0 149 27.6 42.9 158 35.0 51.5 Menkar 314 40.0 N 4 01.l 
21 10 50.4 88 08.2 .. 23.8 203 49.8 .. 28.5 164 29.6 .. 43.0 173 37.3 . . 51.6 Menkent 148 36.5 S36 16.6 
22 25 52.9 103 08.0 23.5 218 51.0 28.0 179 31.6 43.2 188 39.5 51.7 Miaplacidus 221 44.7 569 38.2 
23 40 55.3 118 07.8 23.3 233 52.2 27.5 194 33.5 43.4 203 41.7 51.8 

1700 55 57.8 133 07.6 526 23.l 248 53.4 N 7 27.0 209 35.5 5 9 43.6 218 43.9 S 4 51.8 Mirfak 309 14.5 N49 47.8 
01 71 00 3 148 07.4 ??.8 263 54.6 26.5 224 37.5 43.8 233 46.1 51.9 Nunki 76 28.5 526 19.2 
02 86 02.7 163 07.2 2? 6 278 55.8 26.0 239 39.5 43.9 248 48.3 52.0 Peacock 53 57.4 556 47.9 
03 101 05.2 178 07.0 .. 22.3 293 57.0 . . 25.5 254 41.5 . . 44.1 263 50.5 .. 52.1 Pollux 243 57.0 N28 04.2 
04 l 16 07.7 193 06.8 22.1 308 58.2 25.0 269 43.4 44.3 278 52.8 52.2 Procyon 245 24.8 N 5 16.4 
05 13l 10.1 208 06.6 21.8 323 59.4 24.5 284 45.4 44.5 293 55.0 52.3 

06 146 12.6 223 06.4 526 21.6 339 00.6 N 7 24.0 299 47.4 5 9 44.7 308 57.2 5 4 52.4 Rasalhague 96 29.2 Nl2 34.5 
07 161 15.1 238 06.2 21.3 354 01.8 23.S 314 49.4 44.8 323 59.4 52.5 Regulus 208 09.2 Nl2 03.4 

T 
08 176 17.5 253 06.0 21.l 9 02.9 23.0 329 51.3 45.0 339 01.6 52.6 Rigel 281 35.0 S 8 13.3 
09 191 20.0 268 05.8 .. 20.8 24 04.1 . . 22.5 344 53.3 .. 45.2 354 03.8 . . 52.7 Rigil Kent. 140 25.4 :.60 45.4 u 10 206 22.5 283 05.6 20.6 39 05.3 22.0 359 55.3 45.4 9 06.0 52.8 Sabik 102 40.6 515 42.1 

E 11 221 24.9 298 05.4 20.3 54 06.5 21.5 14 57.3 45.6 24 08.3 52.9 
s 

12 313 05.3 526 20.l 69 07.7 N 7 21.0 29 59.2 S 9 45.7 39 10.5 5 4 53.0 Schedar 350 07.7 N56 26.4 
D 236 27.4 

A 13 251 29.8 328 05.l 19.8 84 08.9 20.5 45 01.2 45.9 54 12.7 53.l Shaula 96 55.l 537 05.4 

y 14 266 32.3 343 04.9 19.5 99 10.l 20.0 60 03.2 46.l 69 14.9 53.2 Sirius 258 54.8 S16 41.4 
15 281 34.8 358 04.7 .. 19.3 114 11.3 . . 19.5 75 05.2 .. 46.3 84 17.l . . 53.3 Spica 158 57.0 511 03.8 
16 296 37.2 13 04.5 19.0 129 12.5 19.0 90 07.2 46.5 99 19.3 53.4 Suhoil 223 10.l 543 21.2 
17 311 39.7 28 04.3 18.8 144 13.7 18.5 105 09.l 46.6 114 21.6 53.5 

18 326 42.2 43 04.l 526 18.5 159 14.9 N 7 18.0 120 11.1 S 9 46.8 129 23.8 5 4 53.6 Vega 80 55.6 N38 46.2 
19 341 44.6 58 03.9 18.2 174 16.1 17.5 135 13.l 47.0 144 26.0 53.7 Zuben'ubi 137 32.5 515 57.8 
20 356 47.l 73 03.8 18.0 189 17.3 17.0 150 15.l 47.2 159 28.2 53.7 S.H.A. Mt!r. Pon. 
21 11 49.6 88 03.6 .. 17.7 "1)4 18.5 . . 16.5 165 17.0 .. 47.4 174 30.4 .. 53.8 .. h m 

22 26 52.0 103 03.4 17.5 219 19.7 16.0 180 19.0 47.5 189 32.6 53.9 Venus 78 14.2 15 07 
23 41 54.5 118 03.2 17.2 234 20.9 15.5 195 21.0 47.7 204 34.9 54.0 Mars 193 26.2 7 26 

h m Jupiter 153 49.4 10 03 
Mrr_ Poss 20 16.8 11 -0.2 d 02 l' 1.2 d 05 l' 2.0 d 0.2 1) 2.2 d 0.1 Soturn 162 52.l 9 27 



NOVEMBER 15, 16, 17 (SUN., MON., TUES.) 223 

Twilight Moonrise 
SUN MOON Lat. 

Civil 
Sunrise 

15 16 17 18 Nau!. 
G.M.T. 

d h h h m h m h m h m h m 
G.H.A. Dec. G.H.A. V Dec. H.P. 0 m m 

h 0 , , . N 72 07 03 08 39 11 26 CJ CJ C:1 20 53 
d u , 0 

15~ 183 51.9 S18 24.3 317 46.4 3.8 N21 41.4 1.5 60.4 N 70 06 52 08 15 09 55 D CJ 19 17 21 24 
198 51.8 25.0 332 09.2 3.9 21 42.9 1.2 60.4 68 06 43 07 57 09 17 16 15 18 03 19 58 21 47 

02 213 51.7 25.6 346 32.l 3.9 21 44.1 1.2 60.3 66 06 36 07 42 08 51 17 21 18 47 20 25 22 04 
03 228 51.6 .. 26.3 0 55.0 3.9 21 45.3 0.9· 60.3 64 06 30 07 30 08 30 17 57 19 16 20 46 22 19 
04 243 51.5 26.9 15 17.9 4.0 21 46.2 0.8 60.3 62 06 24 07 20 08 14 18 22 19 38 21 03 22 30 
05 258 51.4 27.5 29 40.9 4.0 21 47.0 0.7 60.3 60 06 19 07 11 08 00 18 42 19 56 21 17 22 41 

06 273 51.3 S18 28.2 44 03.9 4.1 N21 47.7 0.4 60.2 N 58 06 14 07 03 07 48 18 59 20 11 21 29 22 49 
07 288 51.l 28.8 58 27.0 4.1 21 48.1 0.4 60.2 56 06 10 06 56 07 38 19 13 20 23 21 40 22 57 
08 303 51.0 29.4 72 50.1 4.2 21 48.5 0.1 60.2 54 06 06 06 50 07 29 19 25 20 34 21 49 23 04 

s 09 318 50.9 .. 30.l 87 13.3 4.1 21 48.6 O.l 60.l 52 06 02 06 44 07 21 19 36 20 44 21 57 23 10 

u 10 333 50.8 30.7 101 36.4 4.3 21 48.7 0.2 60.1 50 05 59 06 38 07 14 19 45 20 53 22 04 23 15 

N 11 348 50.7 31.4 115 59.7 4.3 21 48.5 0.3 60.l 45 05 51 06 27 06 59 20 06 21 11 22 20 23 27 

0 12 3 50.6 S18 32.0 130 23.0 4.3 N21 48.2 0.4 60.0 N 40 05 44 06 17 06 46 20 22 21 27 22 32 23 37 
A 13 18 50.5 32.6 144 46.3 4.4 21 47.8 0.6 60.0 35 05 38 06 08 06 35 20 36 21 39 22 43 23 46 
y 14 33 50.4 33.3 159 09.7 4.4 21 47 .2 0.7 60.0 30 05 31 06 00 06 26 20 48 21 50 22 53 23 53 

15 48 50.3 .. 33.9 173 33.1 4.5 21 46.5 0.9 59.9 20 05 19 05 46 06 09 21 08 22 09 23 09 24 06 
16 63 50.2 34.5 187 56.6 4.6 21 45.6 1.1 59.9 N 10 05 07 05 33 05 55 21 26 22 26 23 23 24 17 
17 78 50.1 35.2 202 20.2 4.6 21 44.5 1.2 59.9 0 04 54 05 19 05 41 21 43 22 41 23 36 24 27 

18 93 50.0 S18 35.8 216 43.8 4.6 N21 43.3 1.3 59.8 S 10 04 39 05 05 05 27 21 59 22 57 23 49 24 37 
19 108 49.9 36.4 231 07.4 4.7 21 42.0 1.5 59.8 20 04 21 04 49 05 13 22 17 23 13 24 03 00 03 
20 123 49.8 37.l 245 31.1 4.8 21 40.5 1.6 59.8 30 03 58 04 29 04 55 22 38 23 32 24 19 00 19 
21 138 49.6 .. 37.7 259 54.9 4.9 21 38.9 1.8 59.7 35 03 43 04 17 04 45 22 50 23 43 24 29 00 29 
22 153 49.5 38.3 274 18.8 4.9 21 37.l 2.0 59.7 40 03 26 04 03 04 34 23 04 23 56 24 39 00 39 
23 168 49.4 38.9 288 42.7 5.0 21 35.1 2.0 59.6 45 03 03 03 46 04 20 23 20 24 10 00 10 00 52 

16: 183 49.3 S18 39.6 303 06.7 5.0 N21 33.l 2.3 59.6 s 50 02 32 03 24 04 04 23 40 24 29 00 29 01 07 
198 49.2 40.2 317 30.7 5.2 21 30.8 2.3 59.6 52 02 16 03 14 03 56 23 50 24 37 00 37 01 14 

02 213 49.1 40.8 331 54.9 5.2 21 28.5 2.5 59.5 54 01 57 03 02 03 47 24 01 00 01 00 47 01 21 
03 228 49.0 .. 41.5 346 19.l 5.2 21 26.0 2.7 59.5 56 01 31 02 47 03 37 24 13 00 13 00 57 01 30 
04 243 48.9 42.1 0 43.3 5.4 21 23.3 2.8 59.5 58 00 54 02 31 03 26 24 27 00 27 01 10 01 40 
05 258 48.8 42.7 15 07.7 5.4 21 20.5 2.9 59.4 S 60 /Ill 02 10 03 12 24 43 00 43 01 24 01 51 

06 273 48.6 S18 43.3 29 32.l 5.5 N21 17.6 3.1 59.4 
Twilight Moanset 

07 288 48.5 44.0 43 56.6 5.5 21 14.5 3.2 59.4 Lat. Sunset 
08 303 48.4 44.6 58 21.1 5.7 21 11.3 3.3 59.3 Civil Nau!. 15 16 17 18 

M 09 318 48.3 .. 45.2 72 45.8 5.7 21 08.0 3:5 59.3 
0 10 333 48.2 45.8 87 10.5 5.8 21 04.5 3.6 59.2 . h m h m h m h m h m h m h m 

N 11 348 48.l 46.5 101 35.3 5.8 21 00.9 3.7 59.2 N 72 12 02 14 50 16 26 D D CJ 15 53 
0 12 3 48.0 S18 47.l 116 00.l 6.o N20 57.2 3.9 59.2 N 70 13 33 15 13 16 36 D D 15 39 15 20 
A 13 18 47.8 47.7 130 25.l 6.1 20 53.3 4.0 59.1 68 14 12 15 32 16 45 14 40 14 57 14 58 14 56 
Y 14 33 47.7 48.3 144 50.2 6.1 20 49.3 4.1 59.l 66 14 38 15 46 16 53 13 34 14 13 1-4 30 14 37 

15 48 47.6 .. 48.9 159 15.3 6.2 20 45.2 4.3 59.l 64 14 59 15 59 16 59 12 58 13 43 14 08 14 22 
16 63 47.5 49.6 173 40.5 6.3 20 40.9 4.4 59.0 62 15 15 16 09 17 05 12 33 13 20 13 50 14 10 
17 78 47.4 50.2 188 05.8 6.4 20 36.5 4.5 59.0 60 15 29 16 18 17 10 12 12 13 02 13 36 13 59 

18 93 47.3 S18 50.8 202 31.2 6.4 N20 32.0 4.6 58.9 N 58 15 40 16 26 17 15 11 56 12 47 13 23 13 49 
19 108 47.l 51.4 216 56.6 6.6 20 27.4 4.8 58.9 56 15 51 16 33 17 19 11 42 12 34 13 12 13 41 
20 123 47.0 52.0 231 22.2 6.6 20 22.6 4.9 58.9 54 16 00 16 )9 17 23 11 29 12 23 13 03 13 33 
21 138 46.9 .. 52.7 245 47.8 6.8 20 17.7 5.0 58.8 52 16 08 16 45 17 27 11 19 12 13 12 54 13 27 
22 153 46.8 53.3 260 13.6 6.8 20 12.7 5.1 58.8 50 16 15 16 51 17 30 11 09 12 04 12 47 13 21 
23 168 46.7 53.9 274 39.4 6.9 20 07.6 5.2 58.8 45 16 30 17 02 17 38 10 49 11 45 12 30 13 08 

11: 183 46.5 S18 54.5 289 05.3 1.0 N20 02.4 5.4 58.7 N 40 16 43 17 12 17 45 10 32 11 29 12 17 12 57 
198 46.4 55.l 303 31.3 7.1 19 57.0 5.5 58.7 35 16 54 17 21 17 52 10 19 11 16 12 05 12 48 

02 213 46.3 55.7 317 57.4 7.2 19 51.5 5.6 58.6 30 17 04 17 29 17 58 10 06 11 04 11 55 12 39 
03 228 46.2 .. 56.3 332 23.6 7.2 19 45.9 5.7 58.6 20 17 20 17 43 18 10 09 46 10 45 11 38 12 25 
04 243 46.l 57.0 346 49.8 7.4 19 40.2 5.8 58.6 N 10 17 35 17 57 18 22 09 28 10 27 11 22 12 13 
05 258 45.9 57.6 1 16.2 7.5 19 34.4 5.9 58.5 0 17 48 18 10 18 36 09 11 10 11 11 08 12 01 

06 273 45.8 S18 58.2 15 42.7 7.5 Nl9 28.5 6.1 58.5 S 10 18 02 18 25 18 51 08 54 09 55 10 54 11 49 
07 288 45.7 58.8 30 09.2 7.7 19 22.4 6.l 58.5 20 18 17 18 41 19 09 08 36 09 37 10 38 11 36 

T 
08 303 45.6 18 59.4 44 35.9 7.7 19 16.3 6.3 58.4 30 18 34 19 01 19 32 08 15 09 17 10 20 11 n 
09 318 45.5 19 00.0 59 02.6 7.8 19 10.0 6.3 58.4 35 18 45 19 13 19 47 08 03 09 06 10 10 11 13 u 10 333 45.3 00.6 73 29.4 7.9 19 03.7 6.5 58.3 40 18 56 19 27 20 05 07 49 08 52 09 58 11 [)\ 

E 11 348 45.2 01.2 87 56.3 8.1 18 57.2 U 58.3 45 19 10 19 44 20 28 07 32 08 36 09 44 HI ',? 
s 

12 3 45.1 Sl 9 01.8 8.1 Nl8 50.6 6.7 58.3 S 50 19 27 20 06 20 59 07 09 26 0 102 23.4 12 08 16 10 38 

A 13 18 45.0 02.4 116 50.5 8.2 18 43.9 6.7 58.2 52 19 35 20 17 21 15 07 02 08 07 09 18 10 31 

y 14 33 44.8 03.0 131 17.7 8.3 18 37.2 1,.9 58.2 54 19 44 20 30 21 35 06 51 07 56 09 09 10 24 
15 48 44.7 .. 03.7 145 45.0 8.4 18 30.3 7.0 58.l 56 19 54 20 44 22 02 06 38 07 44 08 58 10 16 
16 63 44.6 04.3 160 12.4 8.5 18 23.3 7.1 58.l 58 20 06 21 01 22 42 06 24 07 30 08 47 10 07 
17 78 44.5 04.9 174 39.9 8.5 18 16.2 7.1 58.l S 60 20 19 21 23 Ill/ 06 07 07 14 08 33 09 56 
18 93 44.3 Sl 9 05.5 189 07.-4 8.7 Nl8 09.l 7.3 58.0 SUN MOON 19 108 44.2 06.1 203 35.1 8.8 18 01.8 7.3 58.0 

Eqn. of Time Mer. Mer. Paas. 20 123 44.l 06.7 218 02.9 8.8 17 54.5 7.5 58.0 Doy Age Pho.,. 
21 138 43.9 .. 07.3 232 30.7 9.0 17 47.0 7.5 57.9 oo· 12· Pass. Upper lower 

22 153 43.8 07.9 246 58.7 9.l 17 39.5 7.7 57.9 "' . .. • h ffl h m h m d 

23 168 43.7 08.5 261 26.8 9.1 17 31.8 7.7 57.8 15 15 28 15 23 11 45 02 56 15 27 19 
16 15 17 15 12 11 45 03 57 16 26 20 0 s.o. 16.2 rl 0.6 s.o. 16 4 16.1 15.9 17 15 06 15 01 11 45 04 55 17 22 21 
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ARIES VENUS -4.2 MARS +1.4 JUPITER -1.3 SATURN +1.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Notnt" SH.A. D~t::. 
d h . 0 , 0 , 0 , 0 0 0 0 0 " ,. 

1800 56 57.0 133 03.l S26 16.9 249 22.1 N 7 15.0 210 23.0 S 9 47.9 219 37.l S 4 54.1 Acomar 315 36.2 S40 22.7 
01 71 59.4 148 02.9 16.7 264 23.3 14.5 225 25.0 48.1 234 39.3 54.2 Achernar 335 44.2 S57 20.0 
02 87 01.9 163 02.7 16.4 279 24.5 14.0 240 26.9 48.3 249 41.5 54.3 Acrux 173 36.8 S62 59.5 
03 102 04.3 178 02.5 .. 16.l 294 25.7 .. 13.5 255 28.9 .. 48.4 264 43.7 .. 54.4 Adhara 255 31.2 S28 56.7 
04 117 06.8 193 02.4 15.9 309 26.9 13.0 270 30.9 48.6 279 45.9 54.5 Aldebaran 291 16.8 Nl6 28.4 
05 Li2 09.3 208 02.2 15.6 324 28.1 12.5 285 32.9 48.8 294 48.2 54.6 
0(, 14/ ll f 723 02.0 S26 15.3 339 29.3 N 7 12.0 300 34.8 S 9 49.0 309 50.4 S 4 54.7 Alioth 166 42.2 N56 03.4 

w 07 If,;, 14? ;>38 Ol.8 15.0 354 30.5 11.5 315 36.8 49.2 324 52.6 54.8 Alkaid 153 18.3 N49 24.2 

I 
(lfl II I J(, I ;>', I () l 7 14.8 9 3!.7 ll.O 330 38.8 49.3 339 54.8 54.9 Al No'ir 28 13.9 S47 03.2 
0'/ l'I ✓ l'I I /l,li fJJ ', .. 14 1

) ?.4 32.9 . . 10.5 345 40.8 .. 49.5 354 57.0 . . 55.0 Alnilam 276 10.6 S 1 12.8 I.> 10 /f)/ II I, /fll 01 J 14.2 39 34.l 10.0 0 42.8 49.7 9 59.2 55.1 Alphard 218 19.7 S 8 34.6 
fl II /II Ill I /'Ill 01 7 I J.9 ~4 35.3 09.5 15 44.7 49.9 25 01.5 55.2 
I 

12 ', / j/ 7(, ,., 313 010 ';76 13.7 69 36 ', N 7 09.0 30 46.7 S 9 50.l 40 03.7 S 4 55.3 Alphecca 126 31.8 N26 46.7 

D 13 7~1 29.0 328 00.9 13.4 84 37.7 08.5 45 48.7 50.2 55 05.9 55.4 Alpheratz 358 08.3 N28 59.5 

/\ 
14 '11,7 Jl.4 343 00.7 13.1 99 38.9 08.l 60 50.7 50.4 70 08.1 55.4 Altair 62 31.9 N 8 49.3 

y 15 ?82 33.9 358 00.5 .. 12.8 114 40.1 . . 07.6 75 52.7 . . 50.6 85 10.3 .. 55.5 Ankoo 353 39.2 S42 24.5 
16 297 36.4 13 00.4 12.5 129 41.3 07.l 90 54.6 50.8 100 12.5 55.6 Antares 112 56.3 S26 23.4 
17 312 38.8 28 00.2 12.3 144 42.5 06.6 105 56.6 51.0 115 14.8 55.7 
18 327 41.3 43 00.1 S26 12.0 159 43.7 N 7 06.1 120 58.6 S 9 51.l 130 17.0 S 4 55.8 Arcturus 146 18.l Nl9 16.7 
19 342 43.8 57 59.9 11.7 174 44.9 05.6 136 00.6 51.3 145 19.2 55.9 Atria 108 70.3 568 59.7 
20 357 46.2 72 59.7 11.4 189 46.1 05.l 151 02.6 51.5 160 21.4 56.0 Avior 234 27.6 S59 26.7 
21 12 48.7 87 59.6 .. 11.l 204 47.3 .. 04.6 166 04.5 .. 51.7 175 23.6 . . 56.l Bellatrix 278 57.6 N 6 20.0 
22 27 51.2 102 59.4 10.8 219 48.5 04.1 181 06.5 51.9 190 25.9 56.2 Betelg·euse 271 27.1 N 7 24.3 
23 42 53.6 117 59.3 10.5 234 49.7 03.6 196 08.5 52.0 205 28.1 56.3 

19 00 57 56.1 132 59.1 S26 10.3 249 50.9 N 7 03.1 211 10.5 S 9 52.2 220 30.3 S 4 56.4 Canopus 264 06.4 S52 41.0 
01 72 58.6 147 59.0 10.0 264 52.1 02.6 226 12.4 52.4 235 32.5 56.5 Capello 281 09.7 N45 58.7 
02 88 01.0 162 58.9 09.7 279 53.3 02.1 241 14.4 52.6 250 34.7 56.6 Deneb 49 48.1 N45 13.2 
03 103 03.5 177 58.7 .. 09.4 294 54.5 .. 01.6 256 16.4 .. 52.7 265 36.9 . . 56.7 Denebola 182 58.4 Nl4 40.5 
04 118 05.9 192 58.6 09.1 309 55.7 01.l 271 18.4 52.9 280 39.2 56.8 Diphda 349 19.8 S18 05.3 
05 133 08.4 207 58.4 08.8 324 56.9 00.6 286 20.4 53.1 295 41.4 56.9 

06 148 10.9 222 58.3 S26 08.5 339 58.1 N 7 00.1 301 22.3 S 9 53.3 310 43.6 S 4 56.9 Dubhe 194 21.3 N61 50.8 
07 163 13.3 237 58.1 08.2 354 59.3 6 59.6 316 24.3 53.5 325 45.8 57.0 Elnath 278 42.8 N28 35.5 

T 08 178 15.8 252 58.0 07.9 10 00.5 59.1 331 26.3 53.6 340 48.0 57.1 Eltanin 90 57.8 N51 29.7 
H 09 193 18.3 267 57.9 .. 07.6 25 01.7 .. 58.6 346 28.3 .. 53.8 355 50.3 . . 57.2 Enif 34 10.8 N 9 47.6 
u 10 208 20.7 282 57.7 07.3 40 02.9 58.l 1 30.3 54.0 10 52.5 57.3 Fomalhaut 15 50.4 S29 43.3 
R 11 223 23.2 297 57.6 07.0 55 04.l 57.6 16 32.2 54.2 25 54.7 57.4 
s 12 238 25.7 312 57.5 S26 06.7 70 05.3 N 6 57.l 31 34.2 S 9 54.4 40 56.9 S 4 57.5 Gacrux 172 28.3 S57 00.3 
0 13 253 28.l 327 57.3 06.4 85 06.5 56.6 46 36.2 54.5 55 59.1 57.6 Gienah 176 17.4 S17 26.2 
A 14 268 30.6 342 57.2 06.l 100 07.7 56.1 61 38.2 54.7 71 01.4 57.7 Hadar 149 22.8 S60 16.9 
y 15 283 33.l 357 57.1 .. 05.8 115 08.9 .. 55.6 76 40.2 .. 54.9 86 03.6 .. 57.8 Hamal 328 27.7 N23 22.6 

16 298 35.5 12 56.9 05.5 130 10.1 55.1 91 42.2 55.1 101 05.8 57.9 Kaus Aust. 84 16.1 S34 23.7 
17 313 38.0 27 56.8 05.2 145 11.4 54.6 106 44.1 55.2 116 08.0 58.0 

18 328 40.4 42 56.7 S26 04.9 160 12.6 N 6 54.l 121 46.1 S 9 55.4 131 10.2 S 4 58.1 Kochab 137 20.2 N74 13.8 
19 343 42.9 57 56.5 04.6 175 13.8 53.6 136 48.l 55.6 146 12.5 58.2 Markab 14 02.3 Nl5 06.5 
20 358 45.4 72 56.4 04.3 190 15.0 53.l 151 50.1 55.8 161 14.7 58.2 Menkar 314 40.0 N 4 01.1 
21 13 47.8 87 56.3 .. 04.0 205 16.2 .. 52.6 166 52.l .. 56.0 176 16.9 .. 58.3 Menkent 148 36.5 S36 16.6 
22 28 50.3 102 56.2 03.7 220 17.4 52.l 181 54.0 56.1 191 19.l 58.4 Miaplacidus 221 44.6 S69 38.2 
23 43 52.8 117 56.l 03.4 235 18.6 51.6 196 56.0 56.3 206 21.3 58.5 

20: 58 55.2 132 55.9 S26 03.0 250 19.8 N 6 51.l 211 58.0 S 9 56.5 221 23.6 S 4 58.6 Mirfak 309 14.5 N49 47.8 
73 57.7 147 55.8 02.7 265 21.0 50.6 227 00.0 56.7 236 25.8 58.7 Nunki 76 28.5 S26 19.2 

02 89 00.2 162 55.7 02.4 280 22.2 50.2 242 02.0 56.8 251 28.0 58.8 Peacock 53 57.4 S56 47.9 
03 104 02.6 177 55.6 .. 02.1 295 23.4 .. 49.7 257 03.9 .. 57.0 266 30.2 . . 58.9 Pollux 243 57.0 N28 04.2 
04 119 05.l 192 55.5 01.8 310 24.6 49.2 272 05.9 57.2 281 32.4 59.0 Procyon 245 24.8 N 5 16.4 
05 134 07.5 207 55.4 01.5 325 25.8 48.7 287 07.9 57.4 296 34.7 59.l 

06 149 10.0 222 55.3 S26 01.2 340 27.l N 6 48.2 302 09.9 S 9 57.5 311 36.9 S 4 59.2 Rasalhague 96 29.2 Nl2 34.5 
07 164 12.5 237 55.1 00.8 355 28.3 47.7 317 11.9 57.7 326 39.l 59.3 Regulua 208 09.2 Nl2 03.4 
08 179 14.9 252 55.0 00.5 10 29.5 47.2 332 13.8 57.9 341 41.3 59.4 Rigel 281 34.9 S 8 13.3 

F 09 194 17.4 267 54.9 26 00.2 25 30.7 .. 46.7 347 15.8 .. 58.l 356 43.5 . . 59.4 Rigil Kent. 140 25.4 S60 45.3 
R 10 209 19.9 282 54.8 25 59.9 40 31.9 46.2 2 17.8 58.3 11 45.8 59.5 Sabik 102 40.6 S15 42.l 
I 11 224 22.3 297 54.7 59.6 55 33.l 45.7 17 19.8 58.4 26 48.0 59.6 

0 12 239 24.8 312 54.6 S25 59.2 70 34.3 N 6 45.2 32 21.8 S 9 58.6 41 50.2 S 4 59.7 Schedar 350 07.7 N56 26.4 
A 13 254 27.3 327 54.5 58.9 85 35.5 44.7' 47 23.8 58.8 56 52.4 59.8 Shaula 96 55.1 S37 05.4 
y 14 269 29.7 342 54.4 58.6 100 36.7 44.2 62 25.7 59.0 71 54.6 4 59.9 Sirius 258 54.8 S16 41.4 

15 284 32.2 357 54.3 .. 58.3 115 38.0 . . 43.7 77 27.7 .. 59.l 86 56.9 5 00.0 Spica 158 57.0 SU 03.8 
16 l99 14.7 12 54.2 57.9 130 39.2 43.2 92 29.7 59.3 101 59.l 00.1 Suhail 223 10.1 543 21.2 
17 .ll4 17.l 27 54.l 57.6 145 40.4 42.7 107 31.7 59.5 117 01.3 00.2 

18 I :l ~, l'l.1> -12 54.0 S25 57.3 160 41.6 N 6 42.2 122 33.7 S 9 59.7 132 03.5 S 5 00.3 Vega 80 55.6 N38 46.2 
19 1-1-1 4~.o 57 SJ.9 57.0 175 42.8 41.7 137 35.7 9 59.9 147 05.8 00.4 Zuben'ubi 137 32.5 S15 57.8 
.lO I','/ 44.5 7':' 53.1! Sb.6 190 44.0 41.2 152 37 .6 10 00.0 162 08.0 00.5 S.H.A. Mer. Pou. 
n 14 4 7 .0 01 5n .. 5v? 205 45.2 . . 40.7 167 39.6 .. 00.2 177 10.2 . . 00.6 . , h m 

.'2 2'1 49.4 102 53.6 56.0 220 46.4 40.2 182 41.6 00.4 192 12.4 00.6 Venus 75 03.l 15 08 
23 44 51.9 117 53.6 55.6 235 47.7 39.7 197 43.6 00.6 207 14.6 00.7 Mon 191 54.8 7 20 

h .. Jupiter 153 14.4 9 54 
,\er I\~~~ 20 05.0 I' ·0.l d 0.3 l' 1.2 d 0.5 11 2.0 d 0.2 V 2.2 d 0.l Saturn 162 34.2 9 17 
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Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

18 19 20 21 Nout. 
G.M.T. 

d h m h m h m h m h m h m " m G.H.A. Dec. G.H.A. V Dec. H.P. . 
d h 0 ' . ' ' . ' ' ' 

N 72 07 13 08 53 1111 20 53 22 59 24 51 00 51 
0 ' 1s: 183 43.6 S19 09.1 275 54.9 9.2 N17 24.1 7.8 57.8 N 70 07 01 08 27 10 17 21 24 23 16 24 59 00 59 

198 43.4 09.7 290 23.1 9.4 17 16.3 7.9 57.8 68 06 52 08 07 09 32 21 47 23 29 25 05 01 05 
02 213 43.3 10.3 304 51.5 9.4 17 08.4 8.0 57.7 66 06 44 07 51 09 02 22 04 23 39 25 10 01 10 
03 228 43.2 .. 10.9 319 19.9 9.5 17 00.4 8.0 57.7 64 06 36 07 38 08 40 22 19 23 48 25 15 01 15 
04 243 43.0 11.5 333 48.4 9.6 16 52.4 8.2 57.7 62 06 30 07 27 08 22 22 30 23 56 25 19 01 19 
05 258 42.9 12.1 348 17.0 9.7 16 44.2 8.2 57.6 60 06 25 07 17 08 08 22 41 24 02 00 02 01 22 

06 273 42.8 S19 12.7 2 45.7 9.8 N16 36.0 8.3 57.6 N 58 06 20 07 09 07 55 22 49 24 08 00 08 01 25 
w 07 288 42.7 13.3 17 14.5 9.9 16 27.7 8.4 57.6 56 06 15 07 01 07 44 22 57 24 13 00 13 01 27 

E 08 303 42.5 13.9 31 43.4 10.0 16 19.3 8.4 57.5 54 06 11 06 55 07 35 23 04 24 18 00 18 01 30 
09 318 42.4 .. 14.5 46 12.4 10.0 16 10.9 8.6 57.5 52 06 07 06 49 07 27 23 10 24 22 00 22 01 32 

D 10 333 42.3 15.1 60 41.4 10.2 16 02.3 8.6 57.4 so 06 03 06 43 07 19 23 15 24 26 00 26 01 34 
N 11 348 42.1 15.7 75 10.6 10.2 15 53.7 8.7 57.4 45 05 55 06 31 07 03 23 27 24 34 00 34 01 38 
E 

12 3 42.0 S19 16.2 89 39.8 10.3 Nl5 45.0 8.7 57.4 N 40 05 47 06 20 06 50 23 37 24 40 00 40 01 41 s 
D 13 18 41.9 16.8 104 09.1 10.5 15 36.3 8.8 57.3 35 05 40 06 11 06 38 23 46 24 46 00 46 01 44 

14 33 41.7 17.4 118 38.6 10.5 15 27.5 8.9 57.3 30 05 34 06 03 06 28 23 53 24 51 00 51 01 47 
A 15 48 41.6 .. 18.0 133 08.1 10.6 15 18.6 9.0 57.3 20 05 21 05 48 06 11 24 06 00 06 01 00 01 51 y 

16 63 41.5 18.6 147 37.7 10.6 15 09.6 9.0 57.2 N 10 05 08 05 34 05 56 24 17 00 17 01 07 01 55 
17 78 41.3 19.2 162 07 .3 10.8 15 00.6 9.1 57.2 0 04 54 05 20 05 42 24 27 00 27 01 14 01 59 

18 93 41.2 S19 19.8 176 37.1 10.9 N14 51.5 9.2 57.2 S 10 04 39 05 05 05 27 24 37 00 37 01 21 02 03 
19 108 41.1 20.4 191 07.0 10.9 14 42.3 9.3 57.1 20 04 20 04 48 05 12 00 03 00 48 01 29 02 07 
20 123 40.9 21.0 205 36.9 11.0 14 33.0 9.2 57.1 30 03 56 04 28 04 54 00 19 01 01 01 37 02 11 
21 138 40.8 .. 21.6 220 06.9 11.l 14 23.8 9.4 57.l 35 03 41 04 15 04 44 00 29 01 08 01 42 02 14 
22 153 40.6 22.1 234 37.0 11.2 14 14.4 9.4 57.0 40 03 23 04 01 04 32 00 39 01 16 01 48 02 17 
23 168 40.5 22.7 249 07 .2 11.3 14 05.0 9.5 57.0 45 02 59 03 43 04 17 00 52 01 25 01 54 02 20 

19: 183 40.4 S19 23.3 263 37.5 11.4 Nl3 55.5 9.6 57.0 s so 02 26 03 20 04 00 01 07 01 37 02 02 02 24 
198 40.2 23.9 278 07.9 11.4 13 45.9 9.5 56.9 52 02 09 03 09 03 52 01 14 01 42 02 06 02 26 

02 213 40.1 24.5 292 38.3 11.5 13 36.4 9.7 56.9 54 01 48 02 56 03 42 01 21 01 48 02 10 02 28 
03 228 40.0 .. 25.1 307 08.8 11.6 13 26.7 9.7 56.9 56 01 20 02 41 03 32 01 30 01 54 02 14 02 30 
04 243 39.8 25.7 321 39.4 11.7 13 17.0 9.8 56.8 58 00 32 02 23 03 20 01 40 02 02 02 19 02 33 
05 258 39.7 26.2 336 10.l 11.8 13 07.2 9.8 56.8 S 60 Ill/ 02 00 03 06 01 51 02 10 02 24 02 36 
06 273 39.5 S19 26.8 350 40.9 11.8 Nl2 57.4 9.9 56.8 Twilight Moonset 07 288 39.4 27.4 5 11.7 11.9 12 47.5 9.9 56.7 lot. Sunset 

T 08 303 39.3 28.0 19 42.6 12.0 12 37.6 10.0 56.7 Civil Nout. 18 19 20 21 
H 09 318 39.l .. 28.6 34 13.6 12.1 12 27 .6 10.0 56. 7 
u 10 333 39.0 29.2 48 44.7 12.1 12 17 .6 10.1 56.6 . h m h m h m h m h m h m h m 

R 11 348 38.8 29.7 63 15.8 12.2 12 07 .5 10.l 56.6 N 72 - 14 37 16 16 15 53 15 26 15 08 14 53 
s 12 3 38.7 S19 30.3 77 47.0 12.3 Nll 57.4 10.1 56.6 N 70 13 12 15 03 16 28 15 20 15 08 14 58 14 50 
D 13 18 38.6 30.9 92 18.3 12.4 11 47.3 10.3 56.5 68 13 58 15 23 16 38 14 56 14 53 14 50 14 47 
A 14 33 38.4 31.5 106 49.7 12.4 11 37.0 10.2 56.5 66 14 28 15 39 16 46 14 37 14 41 14 43 14 45 
y 15 48 38.3 .. 32.0 121 21.1 12.5 11 26.8 10.3 56.5 64 14 50 15 52 16 53 14 22 14 31 14 38 14 42 

16 63 38.1 32.6 135 52.6 12.6 11 16.5 10.4 56.4 62 15 08 16 03 17 00 14 10 14 23 14 33 14 41 
17 78 38.0 33.2 150 24.2 12.6 11 06.1 10.3 56.4 60 15 23 16 13 17 05 13 59 14 15 14 28 14 39 
18 93 37.8 S19 33.8 164 55.8 12.7 NlO 55.8 10.5 56.4 N 58 15 35 16 21 17 10 13 49 14 09 14 24 14 38 
19 108 37.7 34.3 179 27.5 12.8 10 45.3 10.4 56.3 56 15 46 16 29 17 15 13 41 14 03 14 21 14 36 
20 123 37.5 34.9 193 59.3 12.8 10 34.9 10.5 56.3 54 15 55 16 36 17 19 13 33 13 58 14 18 14 35 
21 138 37.4 .. 35.5 208 31.l 12.9 10 24.4 10.6 56.3 52 16 04 16 42 17 23 13 27 13 53 14 15 14 34 
22 153 37.3 36.l 223 03.0 13.0 10 13.8 10.5 56.2 50 16 11 16 47 17 27 13 21 13 48 14 12 14 33 
23 168 37.1 36.6 237 35.0 13.0 10 03.3 10.6 56.2 45 16 28 17 00 17 36 13 08 13 39 14 06 14 31 

20: 183 37.0 S19 37.2 252 07.0 13.2 N 9 52.7 10.1 56.2 N 40 16 41 17 10 17 43 12 57 13 31 14 02 14 29 
198 36.8 37.8 266 39.2 13.l 9 42.0 10.7 56.2 35 16 52 17 19 17 50 12 48 13 24 13 57 14 28 

02 213 36.7 38.4 281 11.3 13.2 9 31.3 10.7 56.l 30 17 02 17 28 17 57 12 39 13 18 13 54 14 26 
03 228 36.5 .. 38.9 295 43.5 13.3 9 20.6 10.7 56.1 20 17 20 17 43 18 10 12 25 13 08 13 47 14 24 
04 243 36.4 39.5 310 15.8 13.4 9 09.9 10.8 56.1 N 10 17 35 17 57 18 23 12 13 12 59 13 41 14 22 
05 258 36.2 40.1 324 48.2 13.4 8 59 .1 10.8 56.0 0 17 49 18 11 18 36 12 01 12 50 13 36 14 70 

06 273 36.1 S19 40.6 339 20.6 13.5 N 8 48.3 10.8 56.0 S 10 18 03 18 26 18 52 11 49 12 41 13 31 14 18 
07 288 35.9 41.2 353 53.1 13.5 8 37.5 10.9 56.0 '.'.I 18 19 18 43 19 11 11 36 12 32 13 25 14 16 
08 303 35.8 41.8 8 25.6 13.6 8 26.6 10.9 56.0 30 18 37 19 03 19 35 11 22 12 21 13 18 14 13 

F 09 318 35.6 .. 42.3 22 58.2 13.6 8 15.7 10.9 55.9 35 18 48 19 16 19 50 11 13 12 15 13 14 14 12 
R 10 333 35.5 42.9 37 30.8 13.7 8 04.8 11.0 55.9 40 19 00 19 31 20 09 11 03 12 08 13 10 14 10 
I 11 348 35.3 43.5 52 03.5 13.7 7 53.8 10.9 55. 9 45 19 14 19 49 20 .33 10 52 11 59 13 05 14 08 
D 12 3 35.2 Sl 9 44.0 66 36.2 13.8 N 7 42.9 11.0 55.8 S 50 19 32 20 12 21 06 10 38 11 49 12 58 14 06 
A 13 18 35.0 44.6 81 09.0 13.9 7 31.9 11.0 55.8 52 19 40 20 23 21 24 10 31 11 44 12 55 14 05 
y 14 33 34.9 45.2 95 41.9 13.9 7 20.9 11.1 55.8 54 19 50 20 36 21 45 10 24 11 39 12 52 14 03 

15 48 34.7 .. 45.7 110 14.8 13.9 7 09 .8 11.0 55.8 56 20 00 20 52 22 15 10 16 11 33 12 49 14 02 
16 63 34.6 46.3 124 47.7 14.0 6 58.8 11.l 55.7 58 20 13 21 10 23 08 10 07 11 27 12 45 14 01 
17 78 34.4 46.8 139 20.7 14.1 6 47.7 11.1 55.7 S 60 20 27 21 33 Ill/ 09 56 11 20 12 41 13 59 
18 93 34.3 S19 47.4 153 53.8 14.o N 6 36.6 11.1 55. 7 SUN MOON 19 108 34.1 48.0 168 26.8 14.2 6 25.5 11.2 55.7 
20 123 34.0 48.5 183 00.0 14.2 6 14.3 11.l 55.6 Doy 

Eqn. of Time Mer. Mer. Poss. 
Ag, Phase 

21 138 33.8 .. 49.1 197 33.2 14.2 6 03.2 11.2 55.6 oo· 12· Poss. Upper Lower 
22 153 33.7 49.6 212 06.4 14.3 5 52.0 11.2 55.6 m . m . h m h m h m d 

23 168 33.5 50.2 226 39.7 14.3 5 40.8 11.2 55.6 18 14 55 14 48 11 45 05 49 18 14 22 
19 14 42 14 35 11 45 06 39 19 02 23 0 S.D. 16.2 d 0.6 S.D. 15.6 15.4 15.2 20 14 28 14 21 11 46 07 25 19 48 24 



'}'}(, NOVEMBER 21, 22, 23 (SAT., SUN., MON.) 

/\~If'., VENUS 4.2 MARS +1.4 JUPITER -1.3 SATURN +1.0 STARS 
<;Mf ---~ 

,, HA ,,H./\ [Jf!< G.H A. De, G.HA Dec. G.H.A. Dec. Nome S.H.A. Dec. 
a " .. •, 0 0 0 .. .. 

2100 59 54.4 132 53.5 S25 55.3 250 48.9 N 6 39.2 212 45.6 S10 00.7 222 16.9 S 5 00.8 Acomor 315 36.2 S40 22 8 
01 74 56.8 147 53.4 55.0 265 50.l 38.7 227 47.5 00.9 237 19.l 00.9 Achernar 335 44.2 S57 20.0 
02 89 59.3 162 53.3 54.6 280 51.3 38.3 242 49.5 01.l 252 21.3 01.0 Acrux 173 36.8 S62 59.5 
03 105 01.8 177 53.2 .. 54.3 295 52.5 .. 37.8 257 51.5 .. 01.3 267 23.5 .. 01.l Adhorc, ~55 31.2 S2H ~6.1 
04 120 04.2 192 53.l 54.0 310 53.7 37.3 272 53.5 01.4 282 25.8 01.2 Ali.~eborc.,,, .~91 16.7 Nlt, ?8.4 
05 135 06.7 207 53.0 53.6 325 54.9 36.8 287 55.5 01.6 297 28.0 013 
06 150 09.2 222 53.0 S25 53.3 340 56.2 N 6 36.3 302 57.5 S10 01.8 312 30.2 S 5 01.4 Alioth 166 42.? N56 03 4 
07 165 11.6 237 52.9 53.0 355 57.4 35.8 317 59.4 02.0 327 32.4 01.5 Ali-<1id 153 18.3 N49 24.2 

s 08 180 14.l 252 52.8 52.6 10 58.6 35.3 333 01.4 02.l 342 34.6 01.6 Al Nn'ir 2H 13.'I S47 03.2 
A 09 195 16.5 267 52.7 .. 52.3 25 59.8 .. 34.8 348 03.4 . . 02.3 357 36.9 .. 01.7 Alnilon1 '276 10.5 s l 12.R 
T 10 210 19.0 282 52.7 51.9 41 01.0 34.3 3 05.4 02.5 12 39.l 01.7 Alphoid ?lH l '1.7 S H 34.6 
u 11 225 21.5 297 52.6 51.6 56 02.2 33.8 18 07.4 02.7 27 41.3 01.8 
R 12 240 23.9 312 52.5 S25 51.3 71 03.5 N 6 33.3 33 09.4 S10 02.8 42 43.5 S 5 01.9 Alplwccn 126 .11.8 N26 41> 7 
D 13 255 26.4 327 52.4 50.9 86 04.7 32.8 48 11.3 03.0 57 45.8 02.0 Alpheror, 3S8 08.3 N28 59 5 
A 14 270 28.9 342 52.4 50.6 101 05.9 32.3 63 13.3 03.2 72 48.0 02.l Ahoir 62 32.0 N 8 49.J 
y 15 285 31.3 357 52.3 .. 50.2 116 07.l .. 31.8 78 15.3 .. 03.4 87 50.2 . . 02.2 Ank.oo 353 39.2 S42 24.S 

16 300 33.8 12 52.2 49.9 131 08.3 31.3 93 17.3 03.6 102 52.4 02.3 Antares 112 56.3 S26 23.4 
17 315 36.3 27 57.7 49.5 146 09.5 30.8 108 19.3 03.7 117 54.7 02.4 

18 "$ HJ :!8.1 47 ',;, I ',75 49.? 161 10.8 N 6 30.3 123 21.3 S10 03.9 132 56.9 S 5 02.5 Arcturus 146 18.l Nl9 16.7 
19 311', 111 ;, ',1 5? fl 48.8 176 12.0 29.8 138 23.3 04.l 147 59.l 02.6 Atria 108 20.4 S68 59.7 
:>o 0 43 6 12 5? !J 48.S l'il 13.? 29.3 153 25.2 04.3 163 01.3 02.7 Avior 234 27.6 S59 26.8 
?l J', 46.l 87 SJ 'I . . 48.1 706 14.4 . . 28.9 168 27 .2 .. 04.4 178 03.6 . . 02.7 Bellatrix 278 57.6 N 6 20.0 
22 JU 48.6 102 ~J.<J 4/.H 271 15.6 28.4 183 29.2 04.6 193 05.8 02.8 Betelgeuse 271 27.l N 7 24.3 
23 115 '.JI.O ill 51.R 47.4 236 16.8 ?7.9 198 31.2 04.8 208 08.0 02.9 

2200 60 53.5 13? 51.7 S25 47.l 751 18.l N 6 ?.7.4 213 33.2 S10 05.0 223 10.2 S 5 03.0 Canopus 264 06.4 S52 41.0 
01 75 <;6.0 147 51.7 46.7 266 19.3 26.9 228 35.2 05.l 238 12.5 03.1 Capello 281 09.7 N45 58.7 
02 90 58 4 162 51.6 46.4 281 20.5 26.4 243 37.l 05.3 253 14.7 03.2 Deneb 49 48.1 N45 13.2 
03 106 00.9 177 51.6 .. 46.0 296 21.7 .. 25.9 258 39.l .. 05.5 268 16.9 .. 03.3 Denebola 182 58.4 Nl4 40.5 
04 121 03.4 192 51.5 45.6 311 22.9 25.4 273 41.l 05.7 283 19.l 03.4 Diphdo 349 19. 9 S18 05.3 
05 136 05.8 207 51.5 45.3 326 24.2 24.9 288 43.l 05.8 298 21.3 03.5 

06 151 08.3 222 51.4 S25 44.9 341 25.4 N 6 24.4 303 45.l S10 06.0 313 23.6 S 5 03.6 Dubhe 194 21.3 N61 50.8 
07 166 10.8 237 51.4 44.6 356 26.6 23.9 318 47.l 06.2 328 25.8 03.6 Elnath 278 42.8 N28 35.5 
08 181 13.2 252 51.3 44.2 11 27.8 23.4 333 49.l 06.4 343 28.0 03.7 Eltanin 90 57.8 N51 29.7 

s 09 196 15.7 267 51.3 .. 43.9 26 29.0 .. 22.9 348 51.0 .. 06.5 358 30.2 . . 03.8 Enif 34 10.8 N 9 47.6 
u 10 211 18.1 282 51.3 43.5 41 30.3 22.4 3 53.0 06.7 13 32.5 03.9 Fomolhout 15 50.5 S29 43.3 
N 11 226 20.6 297 51.2 43.l 56 31.5 21.9 18 55.0 06.9 28 34.7 04.0 
D 12 241 23.l 312 51.2 S25 42.8 71 32.7 N 6 21.4 33 57.0 S10 07.1 43 36.9 ~ 5 04.l Gncrux 172 28.2 S57 00.3 
A 13 256 25.5 327 51.l 42.4 86 33.9 21.0 48 59.0 07.2 58 39.l 04.2 Gienah 176 17.3 S17 26.2 
y 14 271 28.0 342 51.1 42.0 101 35.2 20.5 64 01.0 07.4 73 41.4 04.3 Hodor 149 22.8 560 16.9 

15 286 30.5 357 51.l .. 41.7 116 36.4 .. 20.0 79 03.0 .. 07.6 88 43.6 . . 04.4 Ho1nol 328 27.7 N23 22.6 
16 301 32.9 12 51.0 41.3 131 37.6 19.5 94 04.9 07.8 103 45.8 04.5 Kous Aust. 84 16.l S34 23.7 
17 316 35.4 27 51.0 40.9 146 38.8 19.0 109 06.9 07.9 118 48.0 04.5 

18 331 37.9 42 51.0 S25 40.6 161 40.l N 6 18.5 124 08.9 S10 08.1 133 50.3 S 5 04.6 Kochab 137 20.2 N74 13.8 
19 346 40.3 57 50.9 40.2 176 41.3 18.0 139 10.9 08.3 148 52.5 04.7 Markab 14 02.3 Nl5 06.5 
20 l 42.8 72 50.9 39.8 191 42.5 17.5 154 12.9 08.5 163 54.7 04.8 Menkar 314 40.0 N 4 01.l 
21 16 45.3 87 50.9 .. 39.4 206 43.7 . . 17.0 169 14.9 .. 08.6 178 57.0 . . 04.9 Menkent 148 36.4 S36 16.6 
22 31 47.7 102 50.9 39.l 221 44.9 16.5 184 16.9 08.8 193 59.2 05.0 Miaplacidus 221 44.6 569 38.2 
23 46 50.? lJ 7 50.8 38.7 ?36 46.2 16.0 199 18.8 09.0 209 01.4 05.l 

2300 1,1 !,? (, 137. 50.R S75 38.3 251 47.4 N 6 15.5 ?14 20.8 S10 09.2 224 03.6 S 5 05.2 Mirfok 309 14.5 N49 47.8 
01 /1, '>',.1 14/ 50.H 38.0 266 48.6 15.0 27'1 ??.8 09.3 239 05.9 05.3 Nunki 76 28.5 S26 19.2 
07. 'II 57.1, 16, SO.A 37.1, ?81 49.8 14.5 244 24 8 09.5 254 08.l 05.4 Peo< ock 53 57.4 S56 47.9 
03 1(17 00.0 171 50.7 . . 37.2 296 51.1 .. 14.l 259 26.8 .. 09.7 269 10.3 . . 05.4 Pollux 243 57.0 N28 04.2 
04 in 02.5 192 50.7 36.8 311 52.3 13.6 274 28.8 09.8 284 12.5 05.5 Procyon 245 24.8 N 5 16.4 
OS 137 os.o 207 50.l 36.4 326 53.5 13.l 289 30.8 10.0 299 14.8 05.6 

06 152 07.4 222 50.7 S25 36.l 341 54.8 N 6 12.6 304 32.7 S10 10.2 314 17.0 S 5 05.7 Rasalhague 96 29.2 Nl2 34.5 
07 167 09.9 237 50.7 35.7 356 56.0 12.l 319 34.7 10.4 329 19.2 05.8 Regulus 208 09.2 Nl2 03.4 
08 182 12.4 252 50.7 35.3 11 57.2 11.6 334 36.7 10.5 344 21.4 05.9 Rigel 281 34. 9 S 8 13.3 

M 09 197 14.8 267 50.7 .. 34.9 26 58.4 .. 11.l 349 38.7 .. 10.7 359 23.7 .. 06.0 Rigil Ken1. 140 25.4 S60 45.3 

0 10 212 17.3 282 50.7 34.5 41 59.7 10.6 4 40.7 10.9 14 25.9 06.l Sabik 102 40.6 S15 42.l 

N 11 227 19.8 297 50.7 34.2 57 00.9 10.l 19 42.7 11.1 29 28.l 06.2 

D 12 242 22.2 312 50.6 S25 33.8 72 02.l N 6 09.6 34 44.7 S10 11.2 44 30.4 S 5 06.2 Schedar 350 07.8 N56 26.4 
A 13 257 24.7 327 50.6 33.4 87 03.3 09.1 49 46.7 11.4 59 32.6 06.3 Shaula 96 55.l S37 05.4 
y 14 272 27.l 342 50.6 33.0 102 04.6 08.6 64 48.6 11.6 74 34.8 06.4 Sirius 258 54.7 S16 41.4 

15 287 29.6 357 50.6 .. 32.6 117 05.8 .. 08.2 79 50.6 .. 11.8 89 37.0 . . 06.5 Spica 158 57.0 S11 03.8 
16 302 32.l 12 50.6 32.2 132 07.0 07.7 94 52.6 11.9 104 39.3 06.6 Suhoil 223 10.l 543 21.2 
17 317 34.5 27 50.6 31.8 147 08.3 07.2 109 54.6 12.1 119 41.5 06.7 

18 332 37 .0 42 50.6 S25 31.5 162 09.5 N 6 06.7 124 56.6 S10 12.3 134 43.7 S 5 06.8 Vega 80 55.6 N38 46.2 
19 347 39.5 57 50.6 31.l 177 10.7 06.2 139 58.6 12.5 149 45.9 06.9 Zuben'ubi 137 32.5 S15 57.8 
20 2 41.9 72 50.7 30.7 192 11.9 05.7 155 00.6 12.6 164 48.2 07.0 SH.A. Mer. Pou 
21 17 44.4 87 50.7 .. 3(,.' 207 13.2 .. 05.2 170 02.6 .. 12.8 179 50.4 .. 07.0 .. h m 

22 32 46.9 102 50.7 29.9 222 14.4 04.7 185 04.6 13.0 194 52.6 07.1 Venus 71 58.2 15 09 
23 47 49 .. 3 117 50.7 29.5 237 15.6 04.2 200 06.5 13.l 209 54.9 07.2 Mon 190 24.6 7 14 

h m Jupiler 152 39.7 9 44 
Mee Poss 19 53.2 l' 0.0 d 0.4 V 1.2 d 0.5 V 2.0 d 0.2 "/) 2.2 d 0.1 Saturn 162 16.7 9 06 
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Twilight Moonrise 
SUN MOON Lot. Sunrise 

Nout. Civil 21 22 23 24 
G.M.T. 

G.H.A. Dec. G.H.A. .,, Dec. d H.P. . h m h m h m h m h m h m " '" 
d h . " . ' ' . ' 

N 72 07 23 09 07 - 00 51 02 37 04 21 06 07 

2100 183 33.4 S19 50.7 241 13.0 14.4 N 5 29.6 11.2 55.5 N 70 07 10 08 38 10 44 00 59 02 38 04 15 05 52 
01 198 33.2 51.3 255 46.4 14.4 5 18.4 11.3 55.5 68 07 00 08 17 09 47 01 05 02 38 04 09 05 41 
02 213 33.0 51.9 270 19.8 14.4 5 07.l ll.2 55.5 66 06 51 08 00 09 13 01 10 02 38 04 05 05 31 
03 228 32.9 .. 52.4 284 53.2 14.5 4 55.9 11.3 55.5 64 06 43 07 46 08 49 01 15 02 39 04 01 05 23 
04 243 32.7 53.0 299 26.7 14.5 4 44.6 11.2 55.4 62 06 36 07 34 08 30 01 19 02 39 03 58 05 17 
05 258 32.6 53.5 314 00.2 14.6 4 33.4 11.3 55.4 60 06 30 07 23 08 15 01 22 02 39 03 55 05 ll 

06 273 32.4 Sl 9 54.l 328 33.8 14.6 N 4 22.l ll.3 55.4 N 58 06 25 07 15 08 02 01 25 02 39 03 53 05 06 
07 288 32.3 54.6 343 07.4 14.6 4 10.8 11.3 55.4 56 06 20 07 07 07 50 01 27 02 40 03 51 05 01 

s 08 303 32.l 55.2 357 41.0 14.6 3 59.5 11.3 55.3 54 06 15 07 00 07 40 01 30 02 40 03 49 04 57 
A 09 318 32.0 .. 55.7 12 14.6 14.7 3 48.2 11.3 55.3 52 06 11 06 53 07 32 01 32 02 40 03 47 04 54 
T 10 333 31.8 56.3 26 48.3 14.8 3 36.9 11.4 55.3 50 06 07 06 47 07 24 01 34 02 40 03 45 04 50 
u 11 348 31.6 56.8 41 22.l 14.7 3 25.5 11.3 55.3 45 05 58 06 34 07 07 01 38 02 40 03 42 04 43 
R 12 3 31.5 S19 57.4 55 55.8 14.8 N 3 14.2 11.3 55.3 N 40 05 50 06 23 06 53 01 41 02 41 03 39 04 37 
D 13 18 31.3 57.9 70 29.6 14.9 3 02.9 11.4 55.2 35 05 43 06 14 06 41 01 44 02 41 03 37 04 32 
A 14 33 31.2 58.5 85 03.5 14.8 2 51.5 11.3 55.2 30 05 36 06 05 06 31 01 47 02 41 03 35 04 28 
y 15 48 31.0 .. 59.0 99 37.3 14.9 2 40.2 11.4 55.2 20 05 23 05 49 06 13 01 51 02 42 03 31 04 20 

16 63 30.8 19 59.6 114 11.2 14.9 2 28.8 11.3 55.2 N 10 05 09 05 35 05 57 01 55 02 42 03 28 04 13 
17 78 30.7 20 00.l 128 45.l 15.0 2 17.5 11.4 55.l 0 04 55 05 21 05 43 01 59 02 42 03 24 04 07 

18 93 30.5 S20 00. 7 143 19.l 14.9 N 2 06.l 11.3 55.1 S 10 04 39 05 05 05 28 02 03 02 43 03 21 04 01 
19 108 30.4 01.2 157 53.0 15.0 1 54.8 11.4 55.l 20 04 19 04 48 05 12 02 07 02 43 03 18 03 54 
20 123 30.2 01.8 172 27.0 15.0 1 43.4 11.3 55.l 30 03 55 04 27 04 53 02 11 02 43 03 15 03 46 
21 138 30.0 .. 02.3 187 01.0 15.l l 32.1 ll.4 55.l 35 03 39 04 14 04 42 02 14 02 44 03 13 03 42 
22 153 29.9 02.8 201 35.l 15.0 l 20.7 11.3 55.0 40 03 20 03 58 04 30 02 17 02 44 03 10 03 37 
23 168 29.7 03.4 216 09.1 15.1 1 09.4 11.4 55.0 45 02 55 03 40 04 15 02 20 02 44 03 08 03 3? 

22 00 183 29.5 S20 03.9 230 43.2 15.l N 0 58.0 11.3 55.0 S 50 02 21 03 16 03 56 02 24 02 45 03 05 03 25 
01 198 29.4 04.5 245 17.3 15.2 0 46.7 ll.4 55.0 52 02 03 03 04 03 48 02 26 02 45 03 03 03 22 
02 213 29.2 05.0 259 51.5 15.l 0 35.3 11.3 55.0 54 01 40 02 51 03 38 02 28 02 45 03 02 03 19 
03 228 29.l .. 05.5 274 25.6 15.2 0 24.0 11.3 54.9 56 01 07 02 35 03 27 02 30 02 45 03 00 03 15 
04 243 28.9 06.l 288 59.B 15.2 0 12.7 11.4 54.9 58 /Ill 02 15 03 14 02 33 02 45 02 58 03 11 
05 258 28.7 06.6 303 34.0 15.l N O 01.3 11.3 54.9 S 60 Ill/ OJ 51 02 59 O? 36 02 46 02 56 03 06 

06 273 28.6 S20 07 .2 318 08.1 15.3 S O 10.0 11.3 54.9 Twilight Moonr;et 
07 288 28.4 07.7 332 42.4 15.2 0 21.3 ll.3 54.9 Lot. Sunset 
08 303 28.2 08.2 347 16.6 15.2 0 32.6 11.3 54.9 Civil Nuut. 21 22 23 24 

s 09 318 28.l .. 08.8 l 50.8 15.3 0 43.9 11.3 54.8 
u 10 333 27.9 09.3 16 25.l 15.3 0 55.2 11.3 54.8 . h m h m h m h m h m h m h m 

N 11 348 27.7 09.8 30 59.4 15.J l 06.5 11.2 54.8 N 72 - 14 24 16 OB 14 53 14 39 14 24 14 07 
D 12 3 27.6 S20 10.4 45 33.7 15.2 s l 17.7 11.3 54.8 N 70 12 47 14 53 16 21 14 50 14 41 14 33 14 23 
A 13 18 27.4 10.9 60 07.9 15.4 l 29.0 11.2 54.8 68 13 45 15 15 16 32 14 47 14 43 14 40 14 36 
y 14 33 27.2 11.4 74 42.3 15.3 l 40.2 11.3 54.7 66 14 18 15 32 16 41 14 45 14 45 14 46 14 47 

15 48 27.l .. 12.0 89 16.6 15.3 l 51.5 11.2 54.7 64 14 42 15 46 16 48 14 42 14 47 14 51 14 56 
16 63 26.9 12.5 103 50.9 15.3 2 02.7 11.2 54.7 62 15 01 15 58 16 55 14 41 14 48 14 55 15 04 
17 78 26.7 13.0 us 25.2 15.4 2 13.9 11.2 54.7 60 15 17 16 08 17 01 14 39 14 49 14 59 15 11 
18 93 26.5 S20 13.6 132 59.6 15.3 s 2 25.l 11.2 54.7 N 58 15 30 16 17 17 07 14 38 14 50 15 03 15 16 
19 108 26.4 14.l 147 33.9 15.4 2 36.3 11.l 54.7 56 15 41 16 25 17 12 14 36 14 51 15 06 15 22 
20 123 26.2 14.6 162 08.3 lS.3 2 47.4 ll.2 54.6 54 15 51 16 32 17 16 14 35 14 52 15 09 15 27 
21 138 26.0 .. 15.2 176 42.6 15.4 2 58.6 11.l 54.6 52 16 00 16 39 17 21 14 34 14 53 15 11 15 31 
22 153 25.9 15.7 191 17.0 15.3 3 09.7 11.l 54.6 50 16 08 16 45 17 25 14 33 14 53 15 13 15 35 
23 168 25.7 16.2 205 51.3 15.4 3 20.8 11.l 54.6 45 16 25 16 58 17 34 14 31 14 55 15 19 15 43 

2300 183 25.5 520 16.7 220 25.7 15.4 S 3 31.9 11.l 54.6 N 40 16 39 l7 09 l7 42 14 29 14 56 15 23 15 50 
01 198 25.4 17.3 235 00.l 15.3 3 43.0 11.0 54.6 35 16 51 l7 18 17 49 14 28 14 57 15 26 15 57 
02 213 25.2 17.8 249 34.4 15.4 3 54.0 11.l 54.6 30 17 01 17 27 l7 56 14 26 14 58 15 30 16 02 
03 228 25.0 .. 18.3 264 08.8 15.4 4 05.l 11.0 54.5 20 l7 19 17 43 18 10 14 24 15 00 15 35 16 11 
04 243 24.8 18.8 278 43.2 15.3 4 16.1 11.0 54.5 N 10 17 35 17 57 18 23 14 22 15 01 15 40 16 20 
05 258 24.7 19.4 293 17.5 15.4 4 27.l 11.0 54.5 0 17 50 18 12 18 37 14 20 15 03 15 45 16 27 

06 273 24.5 520 19.9 307 51.9 15.4 s 4 38.1 10.9 54.5 S 10 18 05 18 27 18 54 14 18 15 04 15 50 16 35 
07 288 24.3 20.4 322 26.3 15.3 4 -49.0 10.9 54.5 20 18 21 18 45 19 13 14 16 15 05 15 54 16 44 
08 303 24.1 20.9 337 00.6 15.4 4 59.9 10.9 54.5 30 18 40 19 06 19 38 14 13 15 07 16 00 16 53 

M 09 318 24.0 .. 21.4 351 35.0 15.3 5 10.8 10.9 54.5 35 18 51 19 19 19 54 14 12 15 08 16 03 16 59 
0 10 333 23.8 22.0 6 09.3 IS.4 5 21.7 10.8 54.4 40 19 03 l'I 34 20 13 14 10 15 09 16 07 17 05 
N 11 348 23.6 22.5 20 43.7 1, J 5 32.5 10.9 54.4 45 19 18 19 53 ?0 38 14 OR 15 10 16 12 ll l? 
0 12 3 23.4 '.120 23.0 35 18.0 15.3 s 5 43.4 10.8 54.4 S 50 19 37 20 17 21 13 14 06 15 12 16 17 17 21 
A 13 18 23.3 23.5 49 52.3 15.4 5 54.2 10.7 54.4 52 19 45 ?O 29 21 32 14 05 15 12 16 19 17 25 
y 14 33 23.l 24.0 64 26.7 15.3 6 04.9 10.8 54.4 54 19 55 20 43 21 55 14 03 15 13 16 22 17 30 

15 48 22.9 .. 24.5 79 01.0 15.3 6 15.7 10.7 54.4 56 20 07 20 59 22 29 14 02 15 14 16 25 17 35 
16 63 22.7 25.l 93 35.3 15.3 6 26.4 10.7 54.4 SB 20 19 21 19 II// 14 01 15 15 16 28 17 41 
17 78 22.6 25.6 108 09.6 15.3 6 37.1 10.6 54.4 S 60 20 35 21 44 /Ill 13 S9 15 16 16 32 17 47 
18 93 22.4 S70 26.l 122 43.9 15.3 s 6 47.7 10.6 54.3 SUN MOON 
19 108 22.2 26.6 137 18.2 15.2 6 58.3 10.6 54.3 
20 123 22.0 27.l 151 52.4 15 3 7 08.9 10.6 54.3 Eqn. of Time Mer. Mer. Pou. 

Doy Ag• Phase 
21 138 21.8 .. 27.6 166 26.7 15.2 7 19.5 10.5 54.3 00" 12" Poss. Upper lower 
22 153 21.7 28.l 181 00.9 15.2 7 30.0 10.5 54.3 m . m . h m h m h m d 

23 168 21.5 28.7 195 35.1 15.2 7 40.5 10.5 54.3 21 14 14 14 06 11 46 08 10 20 31 25 
22 13 58 13 51 11 46 OB 52 21 14 26 ct S.D. 16.2 d 0.5 S.D. 15.l 14.9 14.8 23 13 42 13 34 11 46 09 35 21 56 27 



2?8 NOVEMBER 24, 25, 26 (TUES., WED., THURS.) 

ARIES VENUS -4.2 MARS + 1.4 JUPITER -1.3 SATURN f 1.0 STARS 
G.M.T. 

(,.HA. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. 0(~l•. Nn111c S II A. flr, 
d h " 0 0 ' 0 . 0 ' .. •. . ' ,. 

2400 62 51.8 132 50.7 S25 29.l 252 16.9 N 6 03.7 215 08.5 S10 13.3 224 57.l S 5 07.3 Acornor 31':, 36.2 540 22.1:J 
01 77 54.2 147 50.7 28.7 267 18.l 03.2 230 10.5 13.5 239 59.3 07.4 Ach~rnar 335 44.2 S57 20.0 
02 92 56.7 162 50.7 28.3 282 19.3 02.7 245 12.5 13.7 255 01.5 07.5 Acrux 173 36.7 S62 59.5 
03 107 59.2 177 50.7 .. 27.9 297 20.6 .. 02.3 260 14.5 .. 13.8 270 03.8 .. 07.6 Adhara 255 31.2 S28 .56.7 
04 12.3 01.6 192 50.8 27.5 312 21.8 01.8 275 16.5 14.0 285 06.0 07.7 Aldebaran 291 16.7 Nl6 28.4 
05 138 04.l 207 50.8 27.l 327 23.0 01.3 290 18.5 14.2 300 08.2 07.8 
06 153 06.6 222 50.8 S25 26.7 342 24.3 N 6 00.8 305 20.5 S10 14.4 315 10.5 S 5 07.8 Alioth 166 42.2 N56 03.4 
07 168 09.0 237 50.8 26.3 357 25.5 6 00.3 320 22.4 14.5 330 12.7 07.9 Alkaid 153 18.3 N49 24.2 

T 
08 183 11.5 252 50.8 25.9 12 26.7 5 59.8 335 24.4 14.7 345 14.9 08.0 Al Na'ir 28 14.0 S47 03.2 
09 198 14.0 267 50.9 .. 25.5 21 ·28.0 .. 59.3 350 26.4 .. 14.9 0 17.l .. 08.1 Alnilam 276 10.5 S l 12.8 u 10 213 16.4 282 50.9 25.1 42 29.2 58.8 5 28.4 15.0 15 19.4 08.2 Alphard 218 19.7 S 8 34.6 E 11 228 18.9 297 50.9 24.7 57 30.4 58.3 20 30.4 15.2 30 21.6 08.3 s 

[) 12 243 21.4 312 50.9 525 24.3 72 31.7 N 5 57.8 35 32.4 S10 15.4 45 23.8 S 5 08.4 Alphecca 126 31.8 N26 46.6 

A 13 ;,>!',8 23.8 327 51.0 23.9 87 32.9 57.3 50 34.4 15.6 60 26.l 08.5 Alpheratz 358 08.3 N28 59.5 
y 14 273 26.3 342 51.0 23.5 102 34.1 56.9 65 36.4 15.7 75 28.3 08.5 Altair 62 32.0 N 8 49.3 

15 7Hfi 18.I "157 5)0 .. 23 l 117 35.4 . . 56.4 80 38.4 .. 15.9 90 30.5 . . 08.6 Ankoa 353 39.2 S42 24.5 
H, ,o~ ll .7 1;, 51 I "/7.l 132 36.6 55.9 95 40.4 16.1 105 32.7 08.7 Antares 112 56.3 S26 23.4 
17 IJJJ ·11.1 "I.I '>I I n.3 14/ 37.8 55.4 110 42.3 16.3 120 35.0 08.8 
Ill Ill JI, I 4;, ',J i' '>i''> ;,> l.'I 167 39.l N 5 54.9 125 44.3 S10 16.4 135 37.2 S 5 08.9 Arcturus 146 18.0 Nl 9 16. 7 
l'I 14!1 .{f)I, ':,/ ',J ;, 21 '> 177 40.3 54.4 140 46.3 16.6 150 39.4 09.0 Atria 108 20.4 S68 59.7 
lO 3 'II.I J;, 517 21.1 192 41.5 53.9 155 48.3 16.8 165 41.7 09.1 Avior 234 27.6 S59 26.8 
21 Ill 43.5 87 51.3 .. 20.6 207 42.8 . . 53.4 170 50.3 . . 16.9 180 43.9 .. 09.2 Bellatrix 278 57.6 N 6 20.0 
22 33 46.0 102 51.3 20.2 222 44.0 52.9 185 52.3 17.l 195 46.l 09.3 Betelgeuse 271 27 .1 N 7 24.3 
23 48 48.5 117 51.4 19.8 237 45.2 52.4 200 54.3 17.3 210 48.4 09.3 

2500 63 50.9 132 51.4 S25 19.4 252 46.5 N 5 52.0 215 56.3 S10 17.5 225 50.6 S 5 09.4 Canopu!I 264 06.4 S52 41.0 
01 78 53.4 147 51.5 19.0 267 47.7 51.5 230 58.3 17.6 240 52.8 09.5 Capello 281 09.7 N45 58.8 
02 93 55.9 162 51.5 18.6 282 48.9 51.0 246 00.3 17.8 255 55.0 09.6 Deneb 49 48.1 N45 13.2 
03 108 58.3 177 51.6 .. 18.2 297 50.2 .. 50.5 261 02.2 .. 18.0 270 57.3 .. 09.7 Denebola 182 58.4 Nl4 40.5 
04 124 00.8 192 51.6 17.7 312 51.4 50.0 276 04.2 18.l 285 59.5 09.8 Diphda 349 19.9 S18 05.3 
05 139 03.2 207 51.7 17.3 327 52.7 49.5 291 06.2 18.3 301 01.7 09.9 
06 154 05.7 222 51.7 S25 16.9 342 53.9 N 5 49.0 306 08.2 S10 18.5 316 04.0 S 5 09.9 Dubhe 194 21.3 N6l 50.8 

w 07 169 08.2 237 51.8 16.5 357 55.1 48.5 321 10.2 18.7 331 06.2 10.0 Elnath 278 42.8 N28 35.5 

E 08 184 10.6 252 51.9 16.1 12 56.4 48.0 336 12.2 18.8 346 08.4 10.l Eltanin 90 57.9 N51 29.7 
09 199 13.l 267 51.9 .. 15.6 27 57.6 .. 47.6 351 14.2 .. 19.0 l 10.7 .. 10.2 Enif 34 10.9 N 9 47.6 

D 10 214 15.6 282 52.0 15.2 42 58.8 47.l 6 16.2 19.2 16 12.9 10.3 Fomalhaut 15 50.5 S29 43.3 
N 11 229 18.0 297 52.l 14.8 58 00.1 46.6 21 18.2 19.3 31 15.l 10.4 
E 

12 s 244 20.5 312 52.l S25 14.4 73 01.3 N 5 46.l 36 20.2 S10 19.5 46 17.4 S 5 10.5 Gacrux 172 28.2 S57 00.3 

D 13 259 23.0 327 52.2 14.0 88 02.6 45.6 51 22.2 19.7 61 19.6 10.6 Gienah 176 17.3 S17 26.2 

A 
14 274 25.4 342 52.3 13.5 103 03.8 45.1 66 24.l 19.9 76 21.8 10.6 Hadar 149 22.8 S60 16.8 

y 15 289 27.9 357 52.3 .. 13.1 118 05.0 .. 44.6 81 26.1 .. 20.0 91 24.l . . 10.7 Hamal 328 27.7 N23 22.6 
16 304 30.3 12 52.4 12.7 133 06.3 44.l 96 28.l 20.2 106 26.3 10.8 Kaus Aust. 84 16.l S34 23.7 
17 319 32.8 27 52.5 12.3 148 07.5 43.6 111 30.1 20.4 121 28.5 10.9 

18 334 35.3 42 52.6 S25 11.8 163 08.8 N 5 43.2 126 32.l S10 20.5 136 30.7 S 5 11.0 Kochab 137 20.2 N74 13.8 
19 349 37.7 57 52.6 11.4 178 10.0 42.7 141 34.l 20.7 151 33.0 11.1 Markab 14 02.3 Nl5 06.5 
20 4 40.2 72 52.7 11.0 193 11.2 42.2 156 36.l 20.9 166 35.2 11.2 Menkar 314 40.0 N 4 01.l 
21 19 42.7 87 52.8 .. 10.5 208 12.5 .. 41.7 171 38.l .. 21.l 181 37.4 . . 11.3 Menkent 148 36.4 S36 16.6 
22 34 45.l 102 52.9 10.l 223 13.7 41.2 186 40.l 21.2 196 39.7 11.3 Miaplacidus 221 44.5 S69 38.2 
23 49 47.6 117 53.0 09.7 238 15.0 40.7 201 42.l 21.4 211 41.9 11.4 

2600 64 50.1 132 53.0 S25 09.2 253 16.2 N 5 40.2 216 44.l S10 21.6 226 44.1 S 5 11.5 Mirfak 309 14.5 N49 47.8 
01 79 52.5 147 53.l 08.8 268 17.5 39.7 231 46.1 21.7 241 46.4 11.6 Nunki 76 28.5 S26 19.2 
02 94 55.0 162 53.2 08.4 283 18.7 39.2 246 48.0 21.9 256 48.6 11.7 Peacock 53 57.4 S56 47.9 
03 109 57.5 177 53.3 .. 07.9 298 19.9 .. 38.8 261 50.0 .. 22.l 271 50.8 . . 11.8 Pollux 243 57.0 N28 04.2 
04 124 59.9 192 53.4 07.5 313 21.2 38.3 276 52.0 22.2 286 53.l 11.9 Procyon 245 24.7 N 5 16.4 
05 140 02.4 207 53.5 07.l 328 22.4 37.8 291 54.0 22.4 301 55.3 11.9 

06 155 04.8 222 53.6 S25 06.6 343 23.7 N 5 37.3 306 56.0 S10 22.6 316 57.5 S 5 12.0 Rasalhague 96 29.2 Nl2 34.5 
07 170 07.3 237 53.7 06.2 358 24.9 36.8 321 58.0 22.8 331 59.8 12.1 Regulus 208 09.l Nl2 03.4 

T 08 185 09.8 252 53.8 05.8 13 26.2 36.3 337 00.0 22.9 347 02.0 12.2 Rigel 281 34.9 S 8 13.3 
H 09 200 12.2 267 53.9 .. 05.3 28 27.4 .. 35.8 352 02.0 .. 23.l 2 04.2 .. 12.3 Rigil Kent. 140 25.4 S60 45.3 
u 10 215 14.7 282 54.0 04.9 43 28.6 35.3 7 04.0 23.3 17 06.5 12.4 Sabik 102 40.6 S15 42.1 
R 11 230 17.2 297 54.l 04.4 58 29.9 34.9 22 06.0 23.4 32 08.7 12.5 

s 12 245 19.6 312 54.2 S25 04.0 73 31.1 N 5 34.4 37 08.0 S10 23.6 47 10.9 S 5 12.5 Schedar 350 07.8 N56 26.4 
D 13 260 22.l 327 54.3 03.6 88 32.4 33.9 52 10.0 23.8 62 13.2 12.6 Shaula 96 55.l S37 05.4 
A 14 275 24.6 342 54.4 03.l 103 33.6 33.4 67 12.0 23.9 77 15.4 12.7 Siriu1 258 54. 7 S16 41.4 
y 15 290 27.0 357 54.5 .. 02.7 118 34.9 . . 32.9 82 14.0 .. 24.1 92 17.6 . . 12.8 Spica 158 57.0 Sll 03.8 

16 305 29.5 12 54.6 02.2 133 36.l 32.4 97 15.9 24.3 107 19.9 12.9 Suhail 223 10.1 543 21.2 
17 320 32.0 27 54.7 01.8 148 37.4 31.9 112 17.9 24.5 122 22.1 13.0 

18 335 34.4 42 54.8 S25 01.3 163 38.6 N 5 31.4 127 19.9 S10 24.6 137 24.3 S 5 13.l Vega 80 55.7 N38 46.2 
19 350 36.9 57 55.0 00.9 178 39.9 31.0 142 21.9 24.8 152 26.6 13.l Zuben'ubi 137 32.5 S15 57.8 
20 5 39.3 72 55.l 00.4 193 41.1 30.5 157 23.9 25.0 167 28.8 13.2 S.H.A. Mer. Pou. 
21 20 41.8 87 55.2 25 00.0 208 42.4 .. 30.0 172 25.9 .. 25.1 182 31.0 .. 13.3 . ' h m 

22 35 44.3 102 55.3 24 5<t.:> 223 43.6 29.5 187 27.9 25.3 197 33.3 13.4 Venus 69 00.5 15 09 
23 so 46.7 117 55.4 59.l 238 44.9 29.0 202 29.9 25.5 212 35.5 13.5 Mars 188 55.5 7 08 

h m Jupiter 152 05.3 9 35 
M,, l-'.'('l\,S, 19 41.4 V 0.1 d 0.4 -t• 1.2 d 0.5 V 2.0 d 0.2 V 2.2 d 0.1 Saturn 161 59.7 8 55 



NOVEMBER 24, 25, 26 (TUES., WED., THURS.) 229 

Twilight Moonrise 
SUN MOON Lat. 

Civil 
Sunrise 24 25 26 27 Naut. 

G.M.T. 
d h h m h m h m h m h m h m G.H.A. Dec. G.H.A. V Dec. H.P. . m 

, , I , N 72 07 33 09 21 1111 06 07 07 59 10 14 1111 
d h . , . , . ' . 

24Wi 183 21.3 S20 29.2 210 09.3 15.2 S 7 51.0 10.4 54.3 N 70 07 19 08 49 11 30 05 52 07 33 09 22 11 33 
198 21.1 29.7 224 43.5 15.2 8 01.4 10.4 54.3 68 07 07 08 26 10 02 05 41 07 14 08 50 10 29 

02 213 21.0 30.2 239 17.7 15.2 8 11.8 10.4 54.3 66 06 58 08 08 09 25 05 31 06 58 08 26 09 54 
03 228 20.8 .. 30.7 253 51. 9 15.l 8 22.2 10.3 54.2 64 06 49 07 53 08 59 05 23 06 46 08 08 09 28 
04 243 20.6 31.2 268 26.0 15.2 8 32.5 10.3 54.2 62 06 42 07 40 08 38 05 17 06 35 07 53 09 09 
05 258 20.4 31.7 283 00.2 15.1 8 42.8 10.2 54.2 60 06 36 07 29 08 22 05 11 06 26 07 41 08 53 

06 273 20.2 S20 32.2 297 34.3 15.1 S 8 53.0 10.2 54.2 N 58 06 30 07 20 08 08 05 06 06 18 07 30 08 39 
07 288 20.0 32.7 312 08.4 15.1 9 03.2 10.2 54.2 56 06 25 07 12 07 56 05 01 06 11 07 21 08 28 
08 303 19.9 33.2 326 42.5 15.0 9 13.4 10.1 54.2 54 06 20 07 04 07 46 04 57 06 05 07 12 08 18 

T 09 318 19.7 .. 33.7 341 16.5 15.1 9 23.5 10.1 54.2 52 06 15 06 58 07 36 04 54 06 00 07 05 08 08 u 10 333 19.5 34.2 355 50.6 15.0 9 33.6 10.0 54.2 50 06 11 06 51 07 28 04 50 05 55 06 58 08 00 
E 11 348 19.3 34.7 10 24.6 15.0 9 43.6 10.0 54.2 45 06 02 06 38 07 11 04 43 05 44 06 44 07 43 
s 12 3 19.l S20 35.2 24 58.6 15.0 S 9 53.6 10.0 54.2 N 40 05 53 06 27 06 56 04 37 05 35 06 32 07 29 D 
A 13 18 18.9 35.7 39 32.6 14.9 10 03.6 9.9 54.2 35 05 45 06 17 06 44 04 32 05 27 06 23 07 17 

y 14 33 18.8 36.2 54 06.5 15.0 10 13.5 9.9 54.1 30 05 38 06 07 06 33 04 28 05 21 06 14 07 07 
15 48 18.6 .. 36.7 68 40.5 14.9 10 23.4 9.8 54.1 20 05 24 05 51 06 15 04 20 05 09 05 59 06 50 
16 63 18.4 37.2 83 14.4 14.9 10 33.2 9.8 54.1 N 10 05 10 05 36 05 59 04 13 04 59 05 46 06 34 
17 78 18.2 37.7 97 48.3 14.8 10 43.0 9.8 54.1 0 04 56 05 21 05 43 04 07 04 50 05 34 06 20 

18 93 18.0 S20 38.2 112 22.1 14.9 S10 52.8 9.7 54.l S 10 04 39 05 05 05 28 04 01 04 41 05 22 06 06 
19 108 17.8 38.7 126 56.0 14.8 11 02.5 9.6 54.1 20 04 19 04 47 05 11 03 54 04 31 05 09 05 51 
20 123 17.7 39.2 141 29.8 14.7 11 12.1 9.6 54.1 30 03 53 04 26 04 52 03 46 04 20 04 55 05 33 
21 138 17.5 .. 39.7 156 03.5 14.8 11 21.7 9.6 54.1 35 03 37 04 12 04 41 03 42 04 13 04 47 05 23 
22 153 17.3 40.2 170 37.3 14.7 11 31.3 9.5 54.1 40 03 17 03 57 04 28 03 37 04 06 04 37 05 12 
23 168 17.l 40.7 185 11.0 14.7 11 40.8 9.4 54.1 45 02 52 03 37 04 13 03 32 03 57 04 26 04 58 

2500 183 16.9 S20 41.2 199 44.7 14.7 S11 50.2 9.4 54.l S 50 02 16 03 12 03 53 03 25 03 47 04 13 04 42 
01 198 16.7 41.7 214 18.4 14.7 11 59.6 9.4 54.1 52 01 56 03 00 03 44 03 22 03 43 04 06 04 34 
02 213 16.5 42.2 228 52.1 14.6 12 09.0 9.3 54.l 54 01 31 02 46 03 34 03 19 03 38 03 59 04 26 
03 228 16.3 .. 42.7 243 25.7 14.6 12 18.3 9.3 54.1 56 00 54 02 29 03 23 03 15 03 32 03 52 04 16 
04 243 16.l 43.2 257 59.3 14.6 12 27.6 9.2 54.0 58 Ill/ 02 08 03 09 03 11 03 26 03 43 04 05 
05 258 16.0 43.7 272 32.9 14.5 12 36.8 9.1 54.0 S 60 Ill/ 01 41 02 54 03 06 03 18 03 33 03 53 

06 273 15.8 S20 44.2 287 06.4 14.5 S12 45.9 9.1 54.0 Twilight Maanset 
W 07 288 15.6 44.7 301 39.9 14.5 12 55.0 9.0 54.0 Lat. Sunset 
E 08 303 15.4 45.2 316 13.4 14.4 13 04.0 9.0 54.0 Civil Naut. 24 25 26 27 

09 318 15.2 .. 45.6 330 46.8 14.4 13 13.0 9.0 54.0 
D 10 333 15.0 46.l 345 20.2 14.4 13 22.0 8.8 54.0 h h h h m h m h m h m . m m m 
N 11 348 14.8 46.6 359 53.6 14.4 13 30.8 8.8 54.0 N 72 1111 14 12 16 00 14 07 13 45 13 03 -E 

12 3 14.6 S20 47.1 14 27.0 14.3 S13 39.6 N 70 14 44 14 23 14 12 13 56 13 21 s 8.8 54.0 12 04 16 14 

D 13 18 14.4 47.6 29 00.3 14.3 13 48.4 8.7 54.0 68 13 31 15 07 16 26 14 36 14 33 14 29 14 25 

A 14 33 14.2 48.l 43 33.6 14.2 13 57.1 8.6 54.0 66 14 09 15 26 16 35 14 47 14 49 14 53 15 01 

y 15 48 14.1 .. 48.6 58 06.8 14.3 14 05.7 8.6 54.0 64 14 35 15 41 16 44 14 56 15 03 15 12 15 27 
16 63 13.9 49.0 72 40.l 14.l 14 14.3 8.6 54.0 62 14 55 15 53 16 51 15 04 15 14 15 28 15 47 
17 78 13.7 49.5 87 13.2 14.2 14 22.9 8.4 54.0 60 15 12 16 04 16 58 15 11 15 24 15 41 16 03 
18 93 13.5 S20 50.0 101 46.4 14.l S14 31.3 8.4 54.0 N 58 15 26 16 13 17 04 15 16 15 32 15 52 16 17 
19 108 13.3 50.5 116 19.5 14.l 14 39.7 8.4 54.0 56 15 37 16 22 17 09 15 22 15 40 16 02 16 29 
20 123 13.l 51.0 130 52.6 14.1 14 48.1 8.2 54.0 54 15 48 16 29 17 14 15 27 15 47 16 11 16 40 
21 138 12.9 .. 51.5 145 25.7 14.0 14 56.3 8.2 54.0 52 15 57 16 36 17 18 15 31 15 53 16 18 16 49 
22 153 12.7 51.9 159 58. 7 14.0 15 04.5 8.2 54.0 50 16 05 16 42 17 22 15 35 15 58 16 25 16 57 
23 168 12.5 52.4 174 31.7 13.9 15 12.7 8.1 54.0 45 16 23 16 56 17 32 15 43 16 10 16 40 17 15 

26~ 183 12.3 S20 52.9 189 04.6 13.9 S15 20.8 8.0 54.0 N 40 16 38 17 07 17 40 15 50 16 20 16 53 17 30 
198 12.l 53.4 203 37 .5 13.9 15 28.8 8.0 54.0 35 16 50 17 17 17 48 15 57 16 29 17 03 17 42 

02 213 11.9 53.9 218 10.4 13.8 15 36.8 7.8 53.9 30 17 01 17 26 17 56 16 02 16 36 17 13 17 53 
03 228 11.7 .. 54.3 232 43.2 13.9 15 44.6 7.9 53.9 20 17 19 17 43 18 10 16 11 16 49 17 29 18 11 
04 243 11.5 54.8 247 16.1 13.7 15 52.5 7.7 53.9 N 10 17 35 17 58 18 24 16 20 17 00 17 43 18 27 
05 258 11.3 55.3 261 48.8 13.8 16 00.2 7.7 53.9 0 17 51 18 13 18 39 16 27 17 11 17 56 18 43 
06 273 11.l S20 55.8 276 21.6 13.7 S16 07.9 7.6 53.9 S 10 18 06 18 29 18 55 16 35 17 22 18 09 18 58 
07 288 10.9 56.2 290 54.3 13.6 16 15.5 7.6 53.9 20 18 23 18 47 19 15 16 44 17 33 18 23 19 14 

T 08 303 10.7 56.7 305 26.9 13.6 16 23.1 7.4 53.9 30 18 42 19 09 19 41 16 53 17 46 18 40 19 33 
H 09 318 10.5 .. 57.2 319 59.5 13.6 16 30.5 7.4 53.9 35 18 53 19 22 19 57 16 59 17 54 18 49 19 44 
u 10 333 10.3 57.6 334 32.1 13.6 16 37.9 7.4 53.9 40 19 07 19 38 20 17 17 05 18 03 19 00 19 56 
R 11 348 10.l 58.1 349 04.7 13.5 16 45.3 7.2 53.9 45 19 22 19 58 20 43 17 12 18 13 19 13 20 11 
s 12 3 09.9 S20 58.6 3 37.2 13.5 S16 52.5 7.2 53.9 S 50 19 41 20 23 21 20 17 21 18 25 19 28 20 29 
D 13 18 09.7 59.l 18 09.7 l3.4 16 59.7 7.1 53.9 52 19 50 20 35 21 40 17 25 18 31 19 36 20 38 
A 14 33 09.5 20 59.5 32 42.1 13,4 17 06.8 7.1 53.9 54 20 01 20 50 22 05 17 30 18 37 19 44 20 47 
y 15 48 09.3 21 00.0 47 14.5 13.4 17 13.9 7.0 53.9 56 20 12 21 07 22 45 17 35 18 45 19 53 20 58 

16 63 09.1 00.5 61 46.9 13.3 17 20.9 6.8 53.9 58 20 26 21 28 /Ill 17 41 18 53 20 03 21 11 
17 78 08.9 00.9 76 19.2 13.3 17 27.7 6.9 53.9 S 60 20 42 21 56 Ill/ 17 47 19 02 20 15 21 25 
18 93 08.7 S21 01.4 90 51.5 13.3 S17 34.6 6.7 53.9 SUN MOON 19 108 08.5 01.9 105 23.8 13.2 17 41.3 6.7 53.9 
20 123 08.3 02.3 119 56.0 13.2 17 48.0 6.6 53.9 Day 

Eqn. of Time Mer. Mer. Pass. 
Ag• Phase 

21 138 08.1 .. 02.8 134 28.2 13,l 17 54.6 6.5 53.9 oo· 12• Pass. Upper Lawer 
22 153 07.9 03.3 149 00.3 13.l 18 01.1 6.4 53.9 m I m I h .. h m h m d 
23 168 07.7 03.7 163 32.4 13.l 18 07.5 6.4 53.9 24 13 26 13 17 11 47 10 17 22 39 28 

25 13 08 12 59 11 47 11 00 23 23 29 • S.D. 16.2 d 0.5 S.D. 14.8 14.7 14.7 26 12 50 12 40 11 47 11 45 24 08 30 



230 NOVEMBER 27, 28, 29 (FRI., SAT., SUN.) 

ARIES VENUS -4.3 MARS +1.4 JUPITER -1.3 SATURN 11.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec, G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nnn1e :,:, H.A. Ot·i 

d 1, " n " 0 0 " 0 0 

2100 65 49.2 132 55.6 S24 58.6 253 46.1 N 5 28.5 217 31.9 S10 25.6 227 37.7 S 5 13.6 Acomar 315 36.2 S40 22.8 
01 80 51.7 147 55.7 58.2 268 47.3 28.0 232 33.9 25.8 242 40.0 13.7 Achernar 335 44.2 S57 70.0 
02 95 54.1 162 55.8 57.7 283 48.6 27.6 247 35.9 26.0 257 42.2 13.7 Acrux 173 36.7 S62 59.~ 
03 110 56.6 177 56.0 .. 57.3 298 49.8 . . 27.1 262 37.9 .. 26.1 272 44.5 .. 13.8 Adhora 255 31.2 S28 56.7 
04 125 59.1 192 56.l 56.8 313 51.1 26.6 277 39.9 26.3 287 46.7 13.9 Aldebaran 291 16.7 Nl6 28.4 
05 141 01.5 207 56.2 56.4 328 52.3 26.1 292 41.9 26.5 302 48.9 14.0 
06 156 04.0 7.22 56.3 S24 55.9 343 53.6 N 5 25.6 307 43.9 S10 26.7 317 51.2 S 5 14.1 Alioth 166 42.1 N56 03.4 
07 171 06.5 ?37 56.5 55.5 358 54.8 25.1 322 45.9 26.8 332 53.4 14.2 Alkaid 153 18.2 N49 24.2 
08 186 OH 9 ?'>7 ",/,.6 55.0 13 56.1 24.6 337 47.9 27.0 347 55.6 14.3 Al Na'ir 28 14.0 S47 03.2 

I 09 lOJ 11.4 N,/ '>I, 8 .. 54.6 28 57.3 . . 24.2 352 49.9 . . 27.2 2 57.9 .. 14.3 Alnilam 276 10.5 S 1 12.8 

" to ]16 1111 ?fl? '1(1 'J 54.1 '}3 58.6 23.7 7 51.R 27.3 lfl 00.l 14.4 Alphard 218 19.7 S 8 34.6 
I JI VI ll, l '/'I I .,, 0 '.J3.6 ',8 59.8 23.2 27 53.8 27 5 33 02.3 14.5 
fl 17 741, Ill II 31? 'JI i' ',i'4 ',J,7. 74 Ol.l N 5 22.7 37 55.8 S10 27.7 48 04.6 S 5 14.6 Alphecca 126 31.8 N26 46.6 
I\ u ?6J /. l.? 177 '.> 13 57.l 89 07..3 22.2 52 57.8 27.8 63 06.8 14.7 Alpheratz 358 08.3 N28 59.5 
y 14 776 23.7 342 C,J s 52.3 104 03.6 21.7 67 59.8 28.0 78 09.0 14.8 Altair 62 32.0 N 8 49.3 

15 291 26.2 357 57.6 .. 51.8 119 04.8 . . 21.2 83 01.8 . . 28.2 93 11.3 .. 14.8 Ankoo 353 39.2 S42 24 5 
16 306 28.6 12 57.8 51.3 134 06.1 20.8 98 03.8 28.3 108 13.5 14.9 Antares 111 56.3 S26 2J.4 
17 321 31.1 27 57.9 50.9 149 07.4 20.3 113 05.8 28.5 123 15.8 15.0 

18 336 33.6 42 58.1 S24 50.4 164 08.6 N 5 19.8 128 07 .8 S10 28.7 138 18.0 S 5 15.l Arcturu!"> 146 18.0 Nl'I 1,,1 
19 351 36.0 57 58.2 50.0 179 09.9 19.3 143 09.8 28.9 153 20.2 15.7 A1rio LOl:l ;'0,3 St,8 <;'I 7 
20 6 38.5 72 58.4 49.5 194 11.1 18.8 158 11.8 29.0 168 22.5 15.3 Avior 2.34 n.5 $59 lb H 
21 21 40.9 87 58.6 .. 49.0 209 12.4 .. 18.3 173 13.8 . . 29.2 183 24.7 . . 15.4 Bellotrix 2711 57.6 N 6 20.0 
22 36 43.4 102 58.7 48.~ 224 13.6 17.8 188 15.8 29.4 198 26.9 15.4 BetelgeusP 271 27.l N 7 24.? 
23 51 45.9 117 58.9 48.1 239 14.9 17.4 203 17.8 29.5 213 29.2 15.5 

28 00 66 48.3 132 59.0 S24 47.6 254 16.1 N 5 16.9 218 19.8 S10 29.7 228 31.4 S 5 15.6 Canopus 264 06.4 S52 41.0 
01 81 50.8 147 59.2 47.2 269 17.4 16.4 233 21.8 29.9 243 33.6 15.7 Capello 281 09.6 N45 58.8 
02 96 53.3 162 59.4 46.7 284 18.6 15.9 248 23.8 30.0 258 35.9 15.8 Deneb 49 48.1 N45 13.l 
03 111 55.7 177 59.6 .. 46.2 299 19.9 . ' 15.4 263 25.8 .. 30.2 273 38.l .. 15.9 Denebola 182 58.3 Nl4 40.5 
04 126 58.2 192 59.7 45.7 314 21.1 14.9 278 27.8 30.4 288 40.4 15.9 Diphdo 349 19.9 S18 05.3 
05 142 00.7 207 59.9 45.3 329 22.4 14.5 293 29.8 30.5 303 42.6 16.0 

06 157 03.1 223 00.1 524 44.8 344 23.7 N 5 14.0 308 31.8 S10 30.7 318 44.8 S 5 16.l Dubhe 194 21.2 N61 50.8 
07 172 05.6 238 00.2 44.3 359 24.9 13.5 323 33.8 30.9 333 47.1 16.2 Elnath 278 42.7 N28 35.5 

5 08 187 08.1 253 00.4 43.9 14 26.2 13.0 338 35.8 31.0 348 49.3 16.3 Eltanin 90 57.9 N51 29.6 
A 09 202 10.5 268 00.6 .. 43.4 29 27.4 . . 12.5 353 37.8 .. 31.2 3 51.5 . . 16.4 Enif 34 10.9 N 9 47.6 
T 10 217 13.0 283 00.8 42.9 44 28.7 12.0 8 39.8 31.4 18 53.8 16.4 Fomalhaut 15 50.5 S29 43.3 
lJ 11 232 15.4 298 01.0 42.4 59 29.9 11.6 23 41.8 31.5 33 56.0 16.5 
R 12 247 l'/9 313 O l.2 S24 42.0 74 31.2 N 5 11.1 38 43.8 S10 31.7 48 58.3 S 5 16.6 Gacru>< 172 28.2 S57 00.3 
[) 13 262 20.4 328 0 l.3 41.5 89 32.5 10.6 53 45.8 31.9 64 00.5 16.7 Gienah 176 17.3 S17 26.2 
A 14 277 ?78 343 01.S 41.0 104 33.7 10.1 68 47.8 32.0 79 02.7 16.8 Hodor 149 22.8 S60 16.8 
y lS ,"}? 25.3 358 OJ .7 . . 40.5 119 35.0 .. 09.6 83 49.7 . . 32.2 94 05.0 .. 16.9 Hamal 328 27.7 N23 22.6 

16 307 27.8 13 01.9 40.0 134 36.2 09.1 98 51.7 32.4 109 07.2 17.0 Kaus Aust. 84 16.1 S34 23.6 
17 322 30.2 28 0?.1 39.6 149 37.5 08.6 113 53.7 32.5 124 09.5 17.0 

18 337 32.7 43 02.3 S24 39.1 164 38.7 N 5 08.2 128 55.7 S10 32.7 139 11.7 S 5 17.1 Kochab 137 20.l N74 13.8 
19 352 35.2 58 02.5 38.6 179 40.0 07.7 143 57.7 32.9 154 13.9 17.2 Markab 14 02.3 Nl5 06.5 
20 7 37.6 73 02.7 38.1 194 41.3 07.2 158 59.7 33.0 169 16.2 17.3 Menkor 314 40.0 N 4 01.1 
21 22 40.l 88 02.9 .. 37.6 209 42.5 .. 06.7 174 01.7 . . 33.2 184 18.4 .. 17.4 Menkent 148 36.4 S36 16.6 
22 37 42.6 103 03.1 37.l 224 43.8 06.2 189 03.7 33.4 199 20.6 17.5 Miaplacidus 221 44.5 S69 38.2 
23 52 45.0 118 03.3 36.7 239 45.0 05.8 204 05.7 33.5 214 22.9 17.5 

2900 67 47.5 133 03.5 S24 36.2 254 46.3 N 5 05.3 219 07.7 S10 33.7 229 25.1 S 5 17.6 Mirfak 309 14.5 N49 47.9 
01 82 49.9 148 03.7 35.7 269 47.6 04.8 234 09.7 33.9 244 27.4 17.7 Nunki 76 28.5 526 19.? 
02 97 52.4 163 03.9 35.2 284 48.8 04.3 249 11.7 34.0 259 29.6 17.8 Peacock 53 57.4 S56 47.9 
03 112 54.9 178 04.l .. 34.7 299 50.1 .. 03.8 264 13.7 .. 34.2 274 31.8 . . 17.9 Pollux 243 56.9 N28 04.2 
04 127 57.3 193 04.4 34.2 314 51.3 03.3 279 15.7 34.4 289 34.1 17.9 Procyon 245 24.7 N 5 16.3 
05 142 59.8 208 04.6 33.7 329 52.6 02.9 294 17.7 34.5 304 36.3 18.0 

06 158 02.3 223 04.8 524 33.3 344 53.9 N 5 02.4 309 19.7 S10 34.7 319 38.6 S 5 18.l Rasalhague 96 29.2 Nl2 34.5 
07 173 04.7 238 05.0 32.8 359 55.l 01.9 324 21.7 34.9 334 40.8 18.2 Regulus 208 09.l Nl2 03.4 
08 188 07.2 253 05.2 32.3 14 56.4 01.4 339 23.7 35.0 349 43.0 18.3 Rigel 281 34.9 S 8 13.3 

s 09 203 09.7 268 05.4 .. 31.8 29 57.6 .. 00.9 354 25.7 .. 35.2 4 45.3 .. 18.4 Rigil Kent. 140 25.4 S60 45.3 
u 10 218 12.1 283 05.7 31.3 44 58.9 00.4 9 27.7 35.4 19 47.5 18.4 Sabik 102 40.6 S15 42.1 
N 11 233 14.6 298 05.9 30.8 60 00.2 5 00.0 24 29.7 35.5 34 49.8 18.5 

D 12 248 17.0 313 06.l S24 30.3 75 01.4 N 4 59.5 39 31.7 S10 35.7 49 52.0 S 5 18.6 Schedar 350 07 .8 N56 26.4 
A 13 263 19.5 328 06 4 29.8 90 02.7 59 0 54 33.7 35.9 64 54.2 18.7 Shaula 96 55.l S37 05.4 
y 14 l/8 27.0 .343 Ob 6 29.3 LOS 04.0 58.5 69 35.7 36.0 79 56.5 18.8 Sirius 258 54.7 S16 41.4 

1,; ~H•/ ~ ~4.4 31\B 061:l . . 28 8 120 0~ 2 . . ~8.0 84 37 7 . . 36.2 94 58.7 .. 18.9 Spica 158 56.9 S11 03.8 
16 'lillt •l" l) II 07 I /1:l I n~ 01>.~ 'il .b 99 39. 7 36.4 110 01.0 18.9 Suhoil 223 10.0 S43 2U 
11 \.'t .•<J 4 }ti ()/ I :'Ill 150 07.!l 57 l 114 41.7 36,', 125 03? 19 0 

18 Ill! II t1 4.\ ll/ 1
, ~.'4 .'t".\ Ir,'> O'IO N 4 C:.,(l t, l;>'I 43.7 S10 36.7 140 05.4 S 5 19.l Ve.•~Jn 80 55.7 N38 46.2 

l'l \', 1 .14 I ',8 ll'/ l:l lb.tl ltlO I() I '>o l 144 45. 7 36.9 155 07 7 19.2 Zulwn'ubi 137 32.5 S15 57.8 
;,o 8 .lb.t- 7 l 08.Ll ;'t, 3 195 11.5 55.6 159 47.7 37.0 170 09.9 19.3 S.H.A. Mer. Pou 
ll ,'l Jq.2 88 08.J .. 25.8 210 12.8 . . 55. l 174 49.7 .. 37.2 185 12.2 .. 19.4 . h m 

22 .\8 41. 7 103 08.5 25.3 225 14.1 54.7 189 51 7 3 7.4 200 14.4 19.4 Venu,. 66 10.7 15 08 
23 53 44.2 118 08.7 24.8 I 240 15.3 54.2 204 53.7 37.5 215 16.7 19.5 Mars 187 27.8 7 02 . m Jupiter 151 31.5 'J 75 

Mer ~n~ 19 29.6 /' 0.2 d 05 V 1.3 d 05 V 2.0 d 0 2 I) 2 7 d r,1 Suturn 16l 43 l fl 45 



NOVEMBER 27, 28, 29 (FRI., SAT., SUN.) 231 

Twilight Moonrise 
SUN MOON Lot. Sunrise 

Nau!. Civil 27 28 29 30 
G.M.T. 

d h h h m h m h m h m ,, 
'" G.H.A. Dec. G.H.A. V Dec. H.P. . m m 

h , . , , . , , N 72 07 42 09 36 - - 1111 - -d . , . 
21: 183 07 .5 S21 04.2 178 04.5 13.0 S18 13.9 6.2 53.9 N 70 07 27 09 00 - 11 33 - 1111 1111 

198 07.3 04.6 192 36.5 13.0 18 20.l 6.2 53.9 68 07 15 08 35 10 18 10 29 12 11 13 55 14 14 
02 213 07.l 05.l 207 08.5 13.0 18 26.3 6.1 53.9 66 07 04 08 16 09 36 09 54 11 16 12 24 13 07 
03 228 06.9 .. 05.6 221 40.5 12.9 18 32.4 6.1 53.9 64 06 55 08 00 09 07 09 28 10 43 11 46 12 31 

04 243 06.7 06.0 236 12.4 12.9 18 38.5 5.9 53.9 62 06 48 07 47 08 46 09 09 10 19 11 19 12 06 
05 258 06.5 06.5 250 44.3 12.9 18 44.4 5.9 53.9 60 06 41 07 35 08 28 08 53 10 00 10 58 11 45 

06 273 06.3 S21 06.9 265 16.2 12.8 S18 50.3 5.8 53.9 N 58 06 35 07 25 OB 14 08 39 09 44 10 41 11 29 
07 288 06.l 07.4 279 48.0 l?.8 18 56.l 5.7 53.9 56 06 29 07 17 08 02 08 28 09 31 10 27 11 15 
08 303 05.9 07.9 294 19.8 12.7 19 01.8 5.6 53.9 54 06 24 07 09 07 51 08 18 09 19 10 15 11 03 

F 09 318 05.7 .. 08.3 308 51.5 12.7 19 07.4 5.5 53.9 52 06 19 07 02 07 41 08 08 09 09 10 04 10 52 

R 10 333 05.5 08.8 323 23.2 12.7 19 12.9 5.5 53.9 50 06 15 06 55 07 32 08 00 09 00 09 54 10 42 

I 11 348 05.3 09.2 337 54.9 12.6 19 18.4 5.3 53.9 45 06 05 06 41 07 14 07 43 08 40 09 34 10 22 

D 12 3 05.l S21 09.7 352 26.5 12.6 S19 23.7 S.3 53.9 N 40 05 56 06 30 06 59 07 29 08 25 09 17 10 06 
A 13 18 04.9 10.l 6 58.l 12.6 19 29.0 5.2 53.9 35 05 48 06 19 06 47 07 17 08 11 09 03 09 52 
y 14 33 04.6 10.6 21 29.7 12.5 19 34.2 5.1 53.9 30 05 40 06 10 06 36 07 07 08 00 08 51 09 40 

15 48 04.4 .. 11.0 36 01.2 12.5 19 39.3 5.0 53.9 20 05 26 05 53 06 17 06 50 07 40 08 30 09 19 
16 63 04.2 11.5 50 32.7 12.5 19 44.3 4.9 54.0 N 10 05 12 05 38 06 00 06 34 07 23 08 12 09 02 
17 78 04.0 11.9 65 04.2 12.4 19 49.2 4.9 54.0 0 04 56 05 22 05 44 06 20 07 07 07 56 08 4~ 

18 93 03.8 S21 12.4 79 35.6 12.4 S19 54.l 4.7 54.0 S 10 04 39 05 06 05 28 06 06 06 51 07 39 08 28 
19 108 03.6 12.8 94 07.0 12.4 19 58.8 4.7 54.0 20 04 19 04 47 05 11 05 51 06 34 07 21 08 10 
20 123 03.4 13.3 108 38.4 12.3 20 03.5 4.6 54.0 30 03 52 04 25 04 52 05 33 06 15 07 01 07 50 
21 138 03.2 .. 13.7 123 09.7 12.3 20 08.l 4.4 54.0 35 03 36 04 11 04 40 05 23 06 04 06 49 07 38 
22 153 03.0 14.2 137 41.0 12.3 20 12.5 4.4 54.0 40 03 15 03 55 04 27 05 12 05 51 06 35 07 24 
23 168 02.8 14.6 152 12.3 12.2 20 16.9 4.3 54.0 45 02 49 03 35 04 11 04 58 05 36 06 19 07 08 

28 00 183 02.6 S21 15.1 166 43.5 12.2 S20 21.2 4.2 54.0 S 50 02 11 03 09 03 51 04 42 05 17 05 59 06 48 
01 198 02.3 15.5 181 14.7 12 2 20 25.4 4.1 54.0 52 01 50 02 56 03 42 04 34 05 08 05 4'1 0(, lB 

02 213 02.1 16.0 195 45.9 12 I 20 29.5 4.1 54.0 54 01 23 02 41 03 31 04 26 04 58 05 3fl 01, ll 

03 228 01.9 .. 16.4 210 17.0 l? I 20 33.6 3.'I 54.0 56 00 39 02 7.4 03 19 04 16 04 47 05 26 06 l~ 
04 243 01.7 16.8 224 48.1 12.1 20 37.5 3.8 54.0 58 Ill/ 02 02 03 05 04 05 04 34 05 12 06 01 
05 258 01.5 17.3 239 19.2 12.0 20 41.3 3.8 54.0 S 60 Ill/ 01 32 02 48 03 53 04 19 04 56 05 44 

06 273 01.3 S21 17.7 253 50.2 12.0 S20 45.1 3.6 54.0 
Twilight Moonaet 07 288 01.1 18.2 268 21.2 12.0 20 48.7 3.6 54.0 Lot. Sunset 

s 08 303 00.9 18.6 282 52.2 12.0 20 52.3 3.4 54.0 Civil Nout. 27 28 29 30 
A 09 318 00.6 .. 19.0 297 23.2 11.9 20 55.7 3.4 54.0 
T 10 333 00.4 19.5 311 54.l 11.9 20 59.l 3.2 54.0 . h m h m h m h m h m h m h m 

u 11 348 00.2 19.9 326 25.0 11.9 21 02.3 3.2 54.0 N 72 - 13 59 15 53 - - - -R 12 3 00.0 S21 20.4 340 55.9 11.8 S21 05.5 3.1 54.0 N 70 - 14 35 16 08 13 21 - - -D 13 17 59.8 20.8 355 26.7 11.8 21 08.6 2.9 54.0 68 13 17 15 00 16 21 14 25 14 22 14 19 15 43 
A 14 32 59.6 21.2 9 57.5 11.8 21 11.5 2.9 54.l 66 14 00 15 20 16 31 15 01 15 17 15 51 16 50 
y 15 47 59.4 .. 21.7 24 28.3 11.8 21 14.4 2.8 54.1 64 14 28 15 36 16 40 15 27 15 50 16 29 17 25 

16 62 59.l 22.l 38 59.l 11.7 21 17.2 2.7 54.l 62 14 50 15 49 16 48 15 47 16 15 16 55 17 51 
17 77 58.9 22.5 53 29.8 11.7 21 19.9 2.6 54.l 60 15 07 16 00 16 55 16 03 16 34 17 16 18 11 

18 92 58. 7 S21 23.0 68 00.5 11.7 S21 22.5 2.4 54.l N 58 15 22 16 10 17 01 16 17 16 50 17 33 18 27 
19 107 58.5 23.4 82 31.2 11.7 21 24.9 2.4 54.l 56 15 34 16 19 17 06 16 29 17 04 17 48 18 41 
20 122 58.3 23.8 97 01.9 11.6 21 27.3 2.3 54.l 54 15 45 16 27 17 11 16 40 17 16 18 00 18 53 
21 137 58.l .. 24.3 111 32.5 11.7 21 29.6 2.2 54.l 52 15 55 16 34 17 16 16 49 17 26 18 11 19 04 
22 152 57.8 24.7 126 03.2 11.6 21 31.8 2.1 54.l 50 16 03 16 40 17 21 16 57 17 35 18 21 19 13 
23 167 57.6 25.l 140 33.8 11.5 21 33.9 2.0 54.l 45 16 21 16 54 17 31 17 15 17 55 18 41 19 33 

2900 182 5 7.4 S21 25.5 155 04.3 lU> S21 35.9 1.8 54.l N 40 16 36 17 06 17 40 17 30 18 11 18 58 19 49 
01 197 57.2 26.0 169 34.9 11.5 21 37 .7 1.8 54.l 35 16 49 17 17 17 48 17 42 18 25 19 12 20 03 
02 212 57.0 26.4 184 05.4 11.5 21 39.5 1.7 54.l 30 17 00 17 26 17 55 17 53 18 36 19 24 20 15 
03 227 56.8 .. 26.8 198 35.9 11.S 21 41.2 U 54.2 20 17 19 17 43 18 10 18 11 18 57 19 45 20 3', 

04 242 56.5 27.3 213 06.4 11.5 21 42.8 1.5 54.2 N 10 17 36 17 58 18 24 Ill 27 19 14 20 03 20 ',2 
05 257 56.3 27.7 277 36.9 11.5 21 44.3 1.4 54.2 0 17 52 18 14 18 40 18 43 I<) 31 20 19 21 09 

06 272 56.1 S21 28. l 242 07.4 11.4 S21 45.7 1.2 54.2 S 10 18 OU 18 30 18 57 18 58 19 47 20 36 21 2!> 
07 287 55.9 28.5 256 37.8 11.4 21 46.9 1.2 54.2 20 18 25 18 49 19 17 19 14 20 05 20 54 21 42 
08 302 55.7 29.0 271 08.2 11.4 21 48.1 1.1 54.2 30 18 45 19 11 19 44 19 33 20 25 21 15 22 02 

s 09 317 55.4 .. 29.4 285 38.6 11.4 21 49.2 0.9 54.2 35 18 56 19 25 20 01 19 44 20 37 21 27 22 14 
u 10 332 55.2 29.8 300 09.0 11.4 21 50.l 0.9 54.2 40 19 10 19 42 20 21 19 56 20 50 21 41 22 27 
N 11 347 55.0 30.2 314 39.4 11.3 21 51.0 0.8 54.2 45 19 26 20 02 20 48 20 11 21 06 21 57 22 43 
D 12 2 54.8 S21 30.6 329 09.7 11.4 S21 51.8 0.6 54.2 S 50 19 46 20 28 21 26 20 29 21 26 22 17 23 02 
A 13 17 54.6 31.1 343 40.l 11.3 21 52.4 0.6 54.2 52 19 55 20 41 21 47 20 38 21 35 22 27 23 12 
y 14 32 54.3 31.5 358 10.4 11.3 21 53.0 0.4 54.3 54 20 06 20 56 22 16 20 47 21 46 22 38 23 27 

15 47 54.l .. 31.9 12 40.7 11.3 21 53.4 0.4 54.3 56 20 18 21 14 23 03 20 58 21 58 22 50 23 33 
16 62 53.9 32.3 27 11.0 11.3 21 53.8 0.2 54.3 58 20 32 21 36 /Ill 21 11 22 12 23 04 23 47 
17 77 53.7 32.7 41 41.3 11.3 21 54.0 0.2 54.3 S 60 20 49 22 07 1111 21 25 22 28 23 21 24 02 
18 92 53.4 521 33.l 56 11.6 11.2 S21 54.2 0.0 54.3 SUN MOON 19 107 53.2 33.6 70 41.8 11.3 21 54.2 0.1 54.3 

Eqn. of Time 20 122 53.0 34.0 85 12.l 11.2 21 54.l 0.1 54.3 Doy 
Mer. Mer. Pou. 

Ph01e Age 
21 137 52.8 .. 34.4 99 42.3 11.3 21 54.0 0.3 54.3 00' 12' Poss. Upper Lower 

22 152 52.5 34.8 114 12.6 11.2 21 53.7 0.4 54.3 "' • m . h m h m h m d 

23 167 52.3 35.2 128 42.8 11.2 21 53.3 0.5 54.4 27 12 30 12 21 11 48 12 31 00 08 01 
28 12 ll 12 00 11 48 13 19 00 55 02 • s.o. 16.2 d 0.4 S.D. 14.7 14.7 14.8 29 11 50 11 40 11 48 14 08 01 43 03 



'./3'.I NOV. 30, DEC. l, 2 (MON., TUES., WED.) 

ARIES VENUS -4.3 MARS +1.3 JUPITER -l.3 SATURN +l.O STARS 
G.M.T.t----t--------1---------1--------1--------I------------

d h 

3000 
01 
02 
03 
04 
05 
06 
07 
08 

M 09 
o 10 
N 11 

G.H.A. 

68 46.6 
83 49.1 
98 51.5 

113 54.0 
128 56.5 
143 58.9 

159 01.4 
174 03.9 
189 06.3 
204 08.8 
219 11.3 
234 13.7 

0 12 249 16.2 
A 13 264 18.7 
Y 14 ?79 21] 

15 
16 
17 
18 
19 
20 
21 
22 
23 

100 
01 
02 
03 
04 
05 
06 
07 

T 08 
09 

u 10 
E 11 
s 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 

200 
01 
02 
03 
04 
05 
06 

w 07 
08 

E 09 
D 10 
N 11 
E 12 
s 13 
D 14 
A 15 
v 16 

17 

30'1 U,() 

l I'/ ll 0 

.l~l'I H.4 
9 35.9 

24 38.4 
39 40.8 
54 43.3 

69 45.8 
84 48.2 
99 50.7 

114 53.1 
129 55.6 
144 58.l 

160 00.5 
175 03.0 
190 05.5 
205 07.9 
220 10.4 
235 12.9 

250 15.3 
265 17.8 
280 20.3 
295 22.7 
310 25.2 
325 27.6 

340 30.1 
355 32.6 I 

10 35.0 
25 37.5 
40 40.0 
55 42.4 

70 44.9 
85 47.4 

100 49.8 
ll5 52.3 
130 54.8 
145 57.2 

160 59.7 
176 02.1 
191 04.6 
206 07.l 
221 09.5 
236 12.0 

251 14.5 
266 16.9 
281 19.4 
296 21.9 
311 24.3 
326 26.8 

G.H.A. Dec. 

133 09.0 S24 24.3 
148 09.2 23.8 
163 09.5 23.3 
178 09.8 · · 22.8 
193 10.0 22.3 
208 10.3 21.8 

223 10.5 S24 21.3 
238 10.8 20.8 
253 11.l 20.3 
268 11.3 · · 19.8 
283 11.6 19.3 
298 11.9 18.8 

313 12.l S24 18.3 
328 12.4 17.8 
343 12.7 17.3 
358 13.0 • · 16.8 

1 J 13.2 16.? 
28 D ', l~.7 

43 13.ll <..~4 
58 14.1 

15.2 
14.7 
14.2 13 14.4 

88 14.7 
103 14.9 
118 15.2 

· · 13.7 
13.2 
12.6 

133 15.5 524 12.1 
148 15.8 11.6 
163 16.l 11.l 
178 16.4 · · 10.6 
193 16.7 10.1 
208 17.0 09.5 

223 17.3 524 09.0 
238 17 .6 08.5 
253 18.0 08.0 
268 18.3 · · 07 .5 
283 18.6 06.9 
298 18. 9 06.4 

313 19.2 524 05.9 
328 19.5 05.4 
343 19.9 04.8 
358 20.2 · · 04.3 

13 20.5 03.8 
28 20.8 03.3 

43 21.2 524 02.7 
58 21.5 02.2 
73 21.8 01.7 
88 22.2 · · 01.1 

103 22.5 00.6 
118 22.8 24 00.l 

133 23.2 523 59.6 
148 23.5 59.0 
163 23.9 58.5 
178 24.2 · · 58.0 
193 24.6 57.4 
208 24.9 56.9 

G.H.A. Dec. 

255 16.6 N 4 53.7 
270 17. 9 53.2 
285 19.1 52.7 
300 20.4 · · 52.3 
315 21.7 51.8 
330 22.9 51.3 

345 24.2 N 4 50.8 
0 25.5 50.3 

15 26.7 49.9 
30 28.0 · · 49.4 
45 29.3 48.9 
60 30.6 48.4 

75 31.8 N 4 47.9 
90 33.1 47.5 

105 34.4 47.0 
120 35.6 · • 46.5 
135 36.9 46.0 
150 38.2 45.5 

165 39.4 N 4 45.l 
180 40.7 44.6 
195 42.0 44.1 
210 43.3 · · 43.6 
225 44.5 43.l 
240 45.8 42.7 

255 47.1 N 4 42.2 
270 48.3 41.7 
285 49.6 41.2 
300 50.9 · · 40.8 
315 52.2 40.3 
330 53.4 39.8 

345 54.7 N 4 39.3 
0 56.0 38.8 

15 57.3 38.4 
30 58.5 · · 37.9 
45 59.8 37.4 
61 01.l 36.9 

76 02.4 N 4 36.5 
91 03.6 36.0 

106 04.9 35.5 
121 06.2 · · 35.0 
136 07.5 34.5 
151 08.7 34.1 

166 10.0 N 4 33.6 
181 11.3 33.l 
196 12.6 32.6 
211 13.8 · · 32.2 
226 15.l 31.7 
241 16.4 31.2 

256 17.7 N 
271 19.0 
286 20.2 
301 21.5 · · 
316 22.8 
331 24.l 

4 30.7 
30.3 
29.8 
29.3 
28.8 
28.3 

223 25.3 523 56.4 346 25.4 N 4 27.9 
238 25.6 55.8 l 26.6 27.4 
253 26.0 55.3 16 27. 9 26. 9 
268 26.3 · · 54. 7 31 29 .2 · · 26.4 
283 26.7 54.2 46 30.5 26.0 
298 27.0 53.7 61 31.8 25.5 

G.H.A Dec. 

219 55.7 510 37.7 
234 57.7 37.9 
249 59.7 38.0 
265 01.7 · · 38.2 
280 03.7 38.4 
295 05.7 38.5 

310 07.7 510 38.7 
325 09.7 38.9 
340 11.7 39.0 
355 13.7 · • 39.2 

10 15.7 39.3 
25 17.7 39.5 

40 19.7 S10 39.7 
55 21.8 39.8 
70 23.8 40.0 
85 25.8 · · 40.2 

100 27 .8 40.3 
115 29.8 40.5 

130 31.8 510 40.7 
145 33.8 40.8 
160 35.8 41.0 
175 37.8 · · 41.2 
190 39.8 41.3 
205 41.8 41.5 

220 43.8 510 41.7 
235 45.8 41.8 
250 47.8 42.0 
265 49.8 · · 42.l 
280 51.8 42.3 
295 53.8 42.5 

310 55.8 510 42.6 
325 57.8 42.8 
340 59.8 43.0 
356 01.8 • · 43.l 

11 03.8 43.3 
26 05.8 43.5 

G.H.A. Dec 

230 18.9 5 5 19.6 
245 21.l 19.7 
260 23.4 19.8 
275 25.6 · · 19.8 
290 27.9 19.9 
305 30.1 20.0 

320 32.3 5 5 20.l 
335 34.6 20.2 
350 36.8 20.3 

5 39.1 · - 20.3 
20 41.3 20.4 
35 43.6 20.5 

50 45.8 5 5 20.6 
65 48.0 20.7 
80 50.3 20.7 
95 52.5 · · 20.8 

110 54.8 20.9 
125 57.0 21.0 

140 59.3 5 
156 01.5 
171 03.7 
186 06.0 · · 
201 08.2 
216 10.5 

5 21.1 
21.l 
21.2 
21.3 
21.4 
21.5 

231 12.7 S 
246 15.0 
261 17.2 
276 19.5 · · 
291 21.7 
306 23.9 

5 21.6 
21.6 
21.7 
21.8 
21.9 
22.0 

321 26.2 5 
336 28.4 
351 30.7 

5 22.0 
22.l 
22.2 
22.3 
22.4 
22.4 

6 32.9 · · 
21 35.2 
36 37.4 

Acomor 
Achernar 
Acrux 
Adhara 
Aldebaran 

Alioth 
Alkaid 
Al No'ir 
Alnilam 
Alphard 

Alphecca 
Alpheratz 
Altair 
Ankoo 
Antares 

Arcturus 
Atria 
Avior 
Bellatrix 
Betelgeuse 

Canopus 
Capello 
Deneb 
Denebola 
Diphdo 

Dubhe 
Elnath 
Eltanin 
Enif 
Fomalhaut 

41 07 .8 510 43.6 
56 09.8 43.8 
71 11.8 43.9 

51 39.7 S 
66 41.9 
81 44.1 

5 22.5 Gacrux 
22.6 Gienah 
22.7 Hodor 

86 13.8 · · 44.l 96 46.4 · · 22.8 Hamal 
101 15.8 44.3 111 48.6 22.8 Kaus Aust. 
116 17.9 44.4 126 50.9 22.9 

131 19.9 S10 44.6 141 53.l S 5 23.0 Kochab 
146 21.9 44.8 156 55.4 23.1 Markab 
161 23.9 44.9 171 57.6 23.2 Menkar 
176 25.9 · · 45.1 186 59.9 · · 23.2 Menkent 
191 27.9 45.3 202 02.l 23.3 Miaplacidus 
206 29.9 45.4 217 04.4 23.4 

221 31.9 510 45.6 232 06.6 S 5 23.5 Mirfak 
236 33.9 45.7 247 08.9 23.6 Nunki 
251 35.9 45.9 262 11.1 23.6 Peacock 
266 37 .9 · · 46.l 277 13.3 · · 23.7 Pollux 
281 39.9 46.2 292 15.6 23.8 Procyon 
296 41.9 46.4 307 17.8 23.9 

311 43.9 510 46.6 322 20.1 S 5 24.0 Rasalhague 
326 45.9 46.7 337 22.3 24.0 Regulus 
341 47.9 46.9 352 24.6 24.1 Rigel 
356 49.9 · • 47.0 7 26.8 • · 24.2 Rigil Kent. 

11 52.0 47.2 22 29.1 24.3 Sabik 
26 54.0 47.4 37 31.3 24.4 

313 27.4 523 53.1 76 33.0 N 4 25.0 41 56.0 S10 47.5 52 33.6 S 5 24.4 Schedar 
Shaula 
Sirius 
Spica 
Suhoil 

328 27.8 52.6 91 34.3 24.5 56 58.0 47.7 67 35.8 24.5 
343 28.1 52.1 106 35.6 24.1 72 00.0 47.9 82 38.1 24.6 
358 28.5 · • 51.5 121 36.9 · · 23.6 87 02.0 · · 48.0 97 40.3 · · 24.7 

13 28.9 51.0 136 38.2 23.1 102 04.0 48.2 112 42.6 24.7 
28 29.3 50.4 151 39.5 22.6 117 06.0 48.3 127 44.8 24.8 

18 341 29.2 43 29.6 523 49.9 166 40.7 N 4 22.2 132 08.0 510 48.5 142 47.l 5 5 24.9 Vega 
Zuhen'uhi 

S.H.A 

.HS 36.2 S40 2?.!l 
335 44.2 S57 20.0 
173 36.7 562 59.5 
255 31.l S28 56.7 
291 16.7 Nl6 28.4 

166 42.l N56 03.4 
153 18.2 N49 24.2 

28 14.0 547 03.2 
276 10.5 5 l 12.!l 
218 19.7 5 8 34.6 

126 31.8 N26 46.6 
358 08.3 N28 59.5 

62 32.0 N 8 49.3 
353 39.2 S42 24.5 
112 56.2 S26 23.4 

146 18.0 Nl 9 16. 7 
108 20.3 568 59.7 
234 27.5 S59 26.8 
278 57.5 N 6 20.0 
271 27.l N 7 24.2 

264 06.3 S52 41.0 
281 09.6 N45 58.8 

49 48.2 N45 13.l 
182 58.3 Nl4 40.5 
349 19.9 S18 05.3 

194 21.2 N61 50.7 
278 42.7 N28 35.5 

90 57.9 N51 29.6 
34 10.9 N 9 47.5 
15 50.5 529 43.3 

172 28.l S57 00.3 
176 17.3 517 26.2 
149 22.7 S60 16.8 
328 27. 7 N23 22.6 

84 16.1 534 23.6 

137 20.l N74 13.8 
14 02.3 Nl5 06.5 

314 40.0 N 4 01.l 
148 36.4 536 16.6 
221 44.4 S69 38.2 

309 14.4 N49 47.9 
76 28.5 S26 19.2 
53 57.4 S56 47.9 

243 56.9 N28 04.2 
245 24.7 N 5 16.3 

96 29.2 Nl2 34.5 
208 09.1 Nl2 03.4 
281 34.9 S 8 13.3 
140 25.3 S60 45.3 
102 40.6 S15 42.l 

350 07.8 N56 26.5 
96 55.1 S37 05.4 

258 54.7 S16 41.4 
158 56.9 S11 03.8 
223 10.0 543 21.3 

80 55.7 N38 46.2 
137 32.5 S15 57.8 19 356 31.7 58 30.0 49.4 181 42.0 21.7 147 10.0 48.7 157 49.3 25.0 

20 11 34.2 73 30.4 48.8 196 43.3 21.2 162 12.0 48.8 172 Sl.6 25.l ------5-.H-.-A-. -M-.,-_-p-
0

,-,. 

21 26 36.6 88 30.8 • · 48.3 211 44.6 • • 20.7 177 14.0 • · 49.0 187 53.8 · • 25.l • h m 

22 41 39.1 103 31.2 47.7 22b 45.9 20.3 192 16.0 49.l 202 56.l 25.2 Venu, 
23 56 41.6 ll8 31.6 47.2 241 47.2 19.8 207 18.0 49.3 217 S8.3 25.3 Mars 

_ _:::i......::.::.h ..:.:m~~::.::..::.::~-----;;.+.::.,;.;;.... _________ t-------~--t--------tJupiter 

M~, I\,,.. 19 17.B 11 o.3 d o.5 V 1.3 d 0.5 v 2.0 d 0.2 t 1 2.2 d 0.1 Saturn 

63 29.8 
186 01.3 
150 58.0 
161 27 .0 

15 07 
6 56 
9 16 
8 34 
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SUN MOON Lot. 
Twilight Moonrise 

Naut. Civil Sunrise 30 1 2 3 
G.M.T.I--G-.H-.A-.--De-c.-r---G-.H-A-.--V---0-ec-.--d-H-.-P.-+---.+-•h-=-m...,..--'h ...;.;..m+-h-m-+-h-m-,.-h--"--m...,.._h __ m-r-h--m-

N 72 07 51 09 50 • • • 16 08 14 57 d h 

30: 
02 
03 
04 
05 
06 
07 
08 

M 09 
o 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

1: 
02 
03 
04 
05 
06 
07 

T 08 
09 

u 10 
E 11 
s 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 2: 
02 
03 
04 
05 
06 

w 07 
E 08 

09 
D 10 
N 11 
E 12 
s 13 
D 14 
A 15 
y 16 

17 
18 
19 
20 
21 
22 
23 

0 / 0 I 

182 52.1 S21 35.6 
197 51.9 36.0 
212 51.6 36.5 
227 51.4 · · 36.9 
242 51.2 37.3 
257 51.0 37.7 
272 50.7 S21 38.l 
287 50.5 38.5 
302 50.3 38.9 
317 50.l · · 39.3 
332 49.8 39.7 
347 49.6 40.l 

2 49.4 S21 40.5 
17 49.l 40.9 
32 48.9 41.3 
47 48.7 · · 41.7 
62 48.5 42.l 
77 48.2 42.5 
92 48.0 S21 42.9 

107 47.8 43.3 
122 47.5 43.7 
137 47.3 · · 44.1 
152 47.1 44.5 
167 46.8 44.9 
182 46.6 S21 45.3 
197 46.4 45.7 
212 46.1 46.1 
227 45.9 · • 46.5 
242 45.7 46.9 
257 45.5 47 .3 
272 45.2 S21 47.6 
287 45.0 48.0 
302 44.8 48.4 
317 44.5 • • 48.8 
332 44.3 49.2 
347 44.0 49.6 

2 43.8 S21 50.0 
17 43.6 50.4 
32 43.3 50.7 
47 43.1 • • 51.l 
62 42.9 51.5 
77 42.6 51.9 
92 42.4 S21 52.3 

107 42.2 52. 7 
122 41.9 53.0 
137 41.7 · · 53.4 
152 41.4 53.8 
167 41.2 54.2 
182 41.0 S21 54.5 
197 40.7 54.9 
212 40.5 55.3 
227 40.3 · • 55.7 
242 40.0 56.l 
257 39.8 56.4 
272 39.5 S21 56.8 
287 39.3 57.2 
302 39.l 57.5 
317 38.8 · · 57.9 
332 38.6 58.3 
34 7 38.3 58.6 

2 38.l S21 59.0 
17 37.9 59.4 
32 37.6 21 59.8 
47 37.4 22 00.1 
62 37.1 00.5 
77 36.9 00.8 
92 36.6 S22 01.2 

107 36.4 01.6 
122 36.2 01.9 
137 35.9 • • 02.3 
152 35.7 02.7 
16 7 35.4 03.0 

S.D. 16.2 d 0.4 

143 13.0 11.2 S21 52.8 
157 43.2 11.2 21 52.2 
172 13.4 11.2 21 51.5 
186 43.6 11.2 21 50.7 
201 13.8 11.2 21 49.8 
215 44.0 11.1 21 48.8 
230 14.l 11.2 S21 47.7 
244 44.3 11.2 21 46.5 
259 14.5 11.2 21 45.2 
273 44.7 11.1 21 43.8 
288 14.8 11.2 21 42.2 
302 45.0 11.l 21 40.6 

317 15.1 11.2 S21 38.8 
331 45.3 11.1 21 37 .o 
346 15.4 11.2 21 35.0 

0 45.6 11.2 21 33.0 
15 15.8 11.l 21 30.8 
29 45.9 11.2 21 28.6 
44 16.1 11.1 S21 26.2 
58 46.2 11.2 21 23.7 
73 16.4 11.2 21 21.1 
87 46.6 11.1 21 18.5 

102 16.7 11.2 21 15.7 
116 46.9 11.2 21 12.8 
131 17.l 11.2 S21 09.8 
145 47.3 11.2 21 06.7 
160 17.5 11.2 21 03.5 
174 47.7 11.2 21 00.2 
189 17.9 11.2 20 56.8 
203 48.l 11.2 20 53.3 
218 18.3 11.2 S20 49.7 
232 48.5 11.2 20 46.0 
247 18.7 11.3 20 42.2 
261 49.0 11.2 20 38.2 
276 19.2 11.2 20 34.2 
290 49.4 11.3 20 30.l 
305 19.7 11.3 S20 25.9 
319 50.0 11.3 20 21.6 
334 20.3 11.3 20 17 .1 
348 50.6 11.3 20 12.6 

3 20. 9 11.3 20 08.0 
17 51.2 11.3 20 03.3 
32 21.5 11.3 Sl 9 58.4 
46 51.8 11.4 19 53.5 
61 22.2 11.3 19 48.5 
75 52.5 11.4 19 43.4 
90 22.9 11.4 19 38.l 

104 53.3 11.4 19 32.8 
119 23.7 11.4 S19 27.4 
133 54.1 11.4 19 21.9 
148 24.5 11.4 19 16.3 
162 54.9 11.5 19 10.6 
177 25.4 11.4 19 04.8 
191 55.8 11.5 18 58.9 
206 26.3 11.5 S18 52.9 
220 56.8 11.5 18 46.8 
235 27.3 11.5 18 40.6 
249 57.8 11.5 18 34.3 
264 28.3 11.5 18 27. 9 
278 58.8 11.6 18 21.4 
293 29.4 11.6 S18 14.9 
308 00.0 11.5 18 08.2 
322 30.5 11.6 18 01.4 
337 01.1 11.6 17 54.6 
351 31.7 11.7 17 47.7 

6 02.4 11.6 17 40.6 
20 33.0 11.6 S17 33.5 
35 03.6 11. 7 17 26.3 
49 34.3 11.7 17 19.0 
64 05.0 11.7 17 11.6 
78 35.7 11.7 17 04.1 
93 06.4 11.7 16 56.5 

s.o. 14.9 15.0 

0.6 54.4 
0.7 54.4 
O.B 54.4 
0.9 54.4 
1.0 54.4 
1.1 54.4 
1.2 54.4 
1.3 54.5 
1.4 54.5 
1.6 54.5 
1.6 54.5 
l.B 54.5 

N 70 07 35 09 11 • 111111 • 14 46 14 26 
68 07 21 08 44 10 36 14 14 14 10 14 07 14 03 
66 07 10 08 23 09 47 13 07 13 29 13 39 13 45 
64 07 01 08 06 09 16 12 31 13 00 13 18 13 30 
62 06 53 07 52 08 53 12 06 12 39 13 01 13 17 
60 06 46 07 41 08 35 11 45 12 21 12 47 13 07 

N 58 06 39 07 30 08 20 11 29 12 06 12 35 12 58 
56 06 33 07 21 08 07 11 15 11 54 12 24 12 49 
54 06 28 07 13 07 55 11 03 11 42 12 15 12 42 
52 06 23 07 06 07 45 10 52 11 33 12 07 12 36 
50 06 18 06 59 07 37 10 42 11 24 11 59 12 30 
45 06 08 06 45 07 18 10 22 11 05 11 43 12 17 

l.B 54.5 
2.0 54.5 
2.0 54.6 
2.2 54.6 
2.2 54.6 
2.4 54.6 
2.5 54.6 
2.6 54.6 
2.6 54.7 
2.8 54.7 
2.9 54.7 
3.0 54.7 

N 40 05 59 06 32 07 02 10 06 10 50 11 30 12 06 
35 05 50 06 22 06 49 09 52 10 37 11 19 11 57 
30 05 43 06 12 06 38 09 40 10 26 11 09 11 49 
20 05 28 05 55 06 19 09 19 10 07 10 52 11 35 

N 10 05 13 05 39 06 01 09 02 09 50 10 37 11 23 
0 04 57 05 23 05 45 08 45 09 34 10 23 11 12 

S 10 04 40 05 06 05 29 08 28 09 19 10 09 11 00 
20 04 19 04 47 05 12 08 10 09 02 09 54 10 48 
30 03 52 04 24 04 51 07 50 08 42 09 37 10 34 
35 03 35 04 10 04 39 07 38 08 31 09 27 10 26 
40 03 13 03 54 04 26 07 24 08 18 09 16 10 17 
45 02 46 03 33 04 09 07 08 08 03 09 02 10 06 

3.1 54.7 
3.2 54.7 
3.3 54.8 
3.4 54.8 
3.5 54.8 
3.6 54.8 

S 50 02 07 03 06 03 49 06 48 07 44 08 46 09 52 
52 01 45 02 53 03 39 06 38 07 35 08 38 09 46 
54 01 15 02 38 03 28 06 27 07 25 08 29 09 39 
56 00 18 02 19 03 16 06 15 07 13 08 20 09 32 
58 /Ill 01 55 03 01 06 01 07 00 08 09 09 23 

S 60 Ill/ 01 23 02 44 05 44 06 45 07 56 09 13 

3
·
7 54

,
8 

--+----+---T-w,_' .. lig_h_t _______ Moo_._n_ae_t ____ _ 

3.8 54. 9 Lot. Sunset 
4.0 54.9 __ ,_ ____ c_i_v_il....,._N_o_ut_. __ 30_--. __ l__,,---2-..-_3_ 
4.0 54.9 
4.1 54.9 • h m h m 

4.2 54.9 N 72 111111 13 48 

4.3 54.9 N 70 111111 14 27 
4.5 55.0 68 13 02 14 54 
4.5 55.0 66 13 51 15 15 
4.6 55.0 64 14 22 15 31 
4.7 55.0 62 14 45 15 45 
4.9 55.0 60 15 03 15 57 
4.9 55.1 N 58 15 18 16 07 
5.0 55.1 56 15 31 16 16 
5.1 55.l 54 15 42 16 25 
5.3 55.1 52 15 52 16 32 
5.3 55.2 50 16 01 16 39 
5.4 55.2 45 16 20 16 53 
5.5 55.2 N 40 16 35 17 05 
5.6 55.2 35 16 48 17 16 
5.7 55.2 30 17 00 17 26 
5.8 55.3 20 17 19 17 43 
5.9 55.3 N 10 17 37 17 59 
6.0 55.3 0 17 53 18 15 
6.1 55.3 S 10 18 09 18 32 
6.2 55.4 20 18 27 18 51 
6.3 55.4 30 18 47 19 14 
6.4 55.4 35 18 59 19 28 
6.5 55.4 40 19 13 19 45 
6.5 55.5 45 19 29 20 06 

6.7 55.5 S 50 19 50 20 33 
6.8 55.5 52 20 00 20 46 
6.8 55.5 54 20 11 21 02 
6.9 55.6 56 20 24 21 21 
7.1 55.6 58 20 38 21 45 
7.1 55.6 S 60 20 56 22 18 

h m 

15 47 
16 03 
16 16 
16 27 
16 37 
16 45 
16 52 
16 58 
17 04 
17 10 
17 15 
17 19 
17 30 
17 39 
17 47 
17 55 
18 10 
18 25 
18 41 
18 59 
19 20 
19 47 
20 04 
20 25 
20 53 
21 33 
21 55 
22 26 
23 31 

/Ill 
/Ill 

h m -111111 

15 43 
16 50 
17 25 
17 51 
18 11 
18 27 
18 41 
18 53 
19 04 
19 13 
19 33 
19 49 
20 03 
20 15 
20 35 
20 52 
21 09 
21 25 
21 42 
22 02 
22 14 
22 27 
22 43 

23 02 
23 12 
23 22 
23 33 
23 47 
24 02 

h m 

111111 -17 29 
18 10 
18 38 
19 00 
19 17 
19 31 
19 44 
19 55 
20 04 
20 13 
20 31 
20 45 
20 58 
21 09 
21 27 
21 43 
21 58 
22 13 
22 29 
22 47 
22 57 
23 09 
23 24 
23 41 
23 49 
23 58 
24 08 
24 20 
00 02 

h m 

17 16 
18 37 
19 15 
19 41 
20 02 
20 18 
20 31 
20 43 
20 53 
21 02 
21 10 
21 17 
21 32 
21 45 
21 55 
22 04 
22 20 
22 34 
22 47 
22 59 
23 13 
23 28 
23 37 
23 47 
23 59 

24 13 
24 20 
24 27 
00 08 
00 20 
00 33 

h m 

20 07 
20 37 
20 59 
21 16 
21 30 
21 41 
21 51 
22 00 
22 07 
22 14 
22 20 
22 25 
22 37 
22 47 
22 55 
23 02 
23 14 
23 25 
23 35 
23 45 
23 55 
24 07 
24 14 
24 22 
24 31 

00 13 
00 20 
00 27 
00 36 
00 45 
00 55 

7
·
2 

55.6 t--+-----S-U_N_.._ __ +-__ .,_ __ M_OO.__N __ .._ __ 

7
·
3 55

·
7 

Eqn. of Time 
1.4 55.1 0ov 

00
• 

12
• 

7.5 55.7 
7.6 55.7 
7.6 55.8 

15.1 

30 11 29 
l 11 07 
2 10 44 

11 18 
10 56 
10 33 

Mer. 
Pon. 

h m 

11 49 
11 49 
11 49 

Mer. Pon. 
Upper Lower Age 

h m 

14 57 
15 46 
16 35 

h '" d 

02 32 04 
03 22 05 
04 11 06 

Phase 



234 DECEMBER 3, 4, 5 (THURS., FRI., SAT.) 

ARIES VENUS -4.3 MARS +1.3 JUPITER -1.3 SATURN t 1.0 STARS 
G.M.T 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A De,:. 
d h .. 0 0 0 0 ' . 0 0 0 " 0 

300 71 44.0 133 31.9 523 46.6 256 48.4 N 4 19.3 222 20.l 510 49.5 233 00.5 5 5 25.4 Acamor 315 36.2 540 22.8 
01 86 46.5 148 32.3 46.l 271 49.7 18.8 237 22.l 49.6 248 02.8 25.5 Achernar 335 44.2 557 20.0 
02 101 49.0 163 32.7 45.5 286 51.0 18.4 252 24.l 49.8 263 05.0 25.5 Acrux 173 36.6 562 59.5 
03 11(, 51.4 178 33.l .. 45.0 301 52.3 . . 17.9 267 26.1 . . 50.0 278 07.3 .. 25.6 Adhara 255 31.1 528 56.7 
04 131 53.9 193 33.5 44.4 316 53.6 17.4 282 28.1 50.l 293 09.5 25.7 Aldebaran 291 16.7 Nl6 28.4 
05 141, S6.4 208 33 'I 43.9 331 54.9 16.9 297 30.l 50.3 308 11.8 25.8 
06 Jl,I SR 8 n-i 34.J <;23 43.3 346 56.2 N 4 16.5 312 32.l 510 50.4 323 14.0 5 5 25.8 Alioth 166 42.l N56 03.4 
07 )71 01.J ;,·rn 34 / 4;, 8 I 57.4 16.0 327 34.l 50.6 338 16.3 25.9 Alkaid 153 18.2 N49 24.2 

I Oil I'll l)l I ;,•,:i 3', I 4;, 3 16 S8.7 15 5 342 36.l 50.8 353 18.5 26.0 Al No'ir 28 14.0 547 03.2 
H OY II)/ fJI,.~ 768 3~ ', .. 41 7 32 00.0 . . 15.1 357 38.l . . 50.9 8 20.8 .. 26.l Alnilam 276 10.5 5 l 12.8 
IJ 10 117 rm I 783 JS 'I 41 2 47 01.3 14.6 12 40.l 51.l 23 23.0 26.2 Alphard 218 19.6 5 8 34.7 
IJ JI 7H II I ??8 31,.11 4fU, 62 02.l, 14.l 27 42.2 51.2 38 25.3 26.2 
~ 12 ;,r,;, 13.6 313 36.8 523 40.0 77 03 9 N 4 13.6 42 44.2 510 51.4 53 27.5 5 5 26.3 Alphecca 126 31.8 N26 46.6 
D 13 267 16.1 328 37.2 39.5 92 05.2 13.2 57 46.2 51.6 68 29.8 26.4 Alpheratz 358 08.4 N28 59.5 
A 14 282 18.5 343 37.6 38.9 107 06.5 12.7 72 48.2 51.7 83 32.0 26.5 Altair 62 32.0 N 8 49.3 
y 15 297 21.0 358 38 0 .. 38.4 122 07.7 . . 12.2 87 50.2 .. 51.9 98 34.3 . . 26.6 Ankoo 353 .39.2 S4, ?4.5 

16 312 23.5 13 38.4 37.8 137 09.0 11.7 102 52.2 52.0 113 36.5 26.6 Antore-$ 112 5b.2 S26 23.4 
17 327 25.9 28 38.9 37.3 152 10.3 11.3 117 54.2 52.2 128 38.8 26.7 
18 342 28.4 43 39.3 523 36.7 167 11.6 N 4 10.8 132 56.2 510 52.4 143 41.0 5 5 268 Ar(,·h.irus 14t, lH 0 Nl'I I(, I 

19 357 30.9 58 39.7 36.2 182 12.9 10.3 147 58.2 52.5 158 43.3 26.9 Atrin 108 l0.3 568 ',•/1, 
20 12 33.3 73 40.1 35.6 197 14.2 09.8 163 00.2 52.7 173 45.5 26.9 Avi1..u 234 27.5 55'1 76.H 
21 27 35.8 88 40.6 .. 35.1 212 15.5 .. 09.4 178 02.3 .. 52.8 188 47.8 . . 27.0 Bellatrix 278 57.5 N 6 20.0 
22 42 38.2 103 41.0 34.5 227 16.8 08.9 193 04.3 53.0 203 50.0 27.l Betelgeust• 271 27.l N 7 ?4.2 
23 57 40.7 118 41.4 33.9 242 18.1 08.4 208 06.3 53.2 218 52.3 27.2 

400 72 43.2 133 41.9 S23 33.4 257 19.3 N 4 08.0 223 08.3 S10 53.3 233 54.6 5 5 27.2 Canopu• 264 06.3 S52 41.l 
01 87 45.6 148 42.3 32.8 272 20.6 07.5 238 10.3 53.5 248 56.8 27.3 Capella 281 09.6 N45 58.8 
02 102 48.1 163 42.8 32.3 287 21.9 07.0 253 12.3 53.6 263 59.l 27.4 Deneb 49 48.2 N45 13.l 
03 117 50.6 178 43.2 .. 31.7 302 23.2 .. 06.5 268 14.3 .. 53.8 279 01.3 .. 27.5 Denebola 182 58.3 Nl4 40.4 
04 132 53.0 193 43.7 31.l 317 24.5 06.1 283 16.3 54.0 294 03.6 27.6 Diphda 349 19.9 S18 05.3 
05 147 55.5 208 44.l 30.6 332 25.8 05.6 298 18.3 54.l 309 05.8 27.6 

06 162 58.0 223 44.6 S23 30.0 347 27.1 N 4 05.1 313 20.3 S10 54.3 324 08.l S 5 27.7 Dubhe 194 21.1 N61 50.7 
07 178 00.4 238 45.0 29.5 2 28.4 04.7 328 22.4 54.4 339 10.3 27.8 Elnath 278 42.7 N28 35.5 
08 193 02.9 253 45.5 28.9 17 29.7 04.2 343 24.4 54.6 354 12.6 27.9 Eltanin 90 57.9 N51 29.6 

f 09 208 05.4 268 45.9 .. 28.3 32 31.0 .. 03.7 358 26.4 .. 54.8 9 14.8 . . 27.9 Enif 34 10.9 N 9 47.5 
R 10 27.3 07.8 283 46.4 27.8 47 32.3 03.2 13 28.4 54.9 24 17.1 28.0 Fomalhaut 15 50.5 S29 43.3 
I 11 238 10.3 298 46.8 27.2 62 33.6 02.8 28 30.4 55.l 39 19.3 28.l 
D 12 7.53 12.7 313 47.3 S23 26.6 77 34.9 N 4 02.3 43 32.4 S10 55.2 54 21.6 S 5 28.2 Gacrux 172 28.1 S57 00.3 
A 13 268 15.2 328 47.8 26.1 92 36.2 01.8 58 34.4 55.4 69 23.8 28.3 Gienah 176 17.3 S17 26.2 
y 14 283 17.7 343 48.2 25.5 107 37.4 01.4 73 36.4 55.6 84 26.l 28.3 Hadar 149 22.7 S60 16.8 

15 298 20.l 358 48.7 .. 24.9 122 38.7 .. 00.9 88 38.5 .. 55.7 99 28.3 . . 28.4 Hamal 328 27.7 N23 22.6 
16 313 22.6 13 49.2 24.4 137 40.0 4 00.4 103 40.5 55.9 114 30.6 28.5 Kaus Aust. 84 16.1 534 23.6 
17 328 25.1 28 49.7 23.8 152 41.3 3 59.9 118 42.5 56.0 129 32.8 28.6 

18 343 27.5 43 50.l 523 23.2 167 42.6 N 3 59.5 133 44.5 S10 56.2 144 35.1 5 5 28.6 Kochab 137 20.l N74 13.7 
19 358 30.0 58 50.6 22.7 182 43.9 59.0 148 46.5 56.4 159 37.3 28.7 Markab 14 02.3 Nl5 06.5 
20 13 32.5 73 51.l 22.l 197 45.2 58.5 163 48.5 56.5 174 39.6 28.8 Menkar 314 40.0 N 4 01.l 
21 28 34.9 88 51.6 .. 21.5 212 46.5 .. 58.l 178 50.5 .. 56.7 189 41.9 .. 28.9 Menkent 148 36.4 S36 16.6 
22 43 37.4 103 52.l 21.0 227 47.8 57.6 193 52.5 56.8 204 44.l 28.9 Miaplacidus 221 44.4 S69 38.2 
23 58 39.8 118 52.6 20.4 242 49.1 57.l 208 54.6 57.0 219 46.4 29.0 

5~ 73 42.3 133 53.0 S23 19.8 257 50.4 N 3 56.7 223 56.6 S10 57 .2 234 48.6 5 5 29.l Mirfak 309 14.4 N49 47.9 
88 44.8 148 53.5 19.3 272 51.7 56.2 238 58.6 57.3 249 50.9 29.2 Nunki 76 28.5 S26 19.2 

02 103 47.2 163 54.0 18.7 287 53.0 55.7 254 00.6 57.5 264 53.1 29.2 Peacock 53 57.5 S56 47.9 
03 118 49.7 178 54.5 .. 18.l 302 54.3 . . 55.2 269 02.6 .. 57.6 279 55.4 . . 29.3 Pollux 243 56.9 N28 04.2 
04 133 52.2 193 55.0 17.5 317 55.6 54.8 284 04.6 57.8 294 57.6 29.4 Procyon 245 24.7 N 5 16.3 
05 148 54.6 208 55.5 17.0 332 56.9 54.3 299 06.6 57.9 309 59.9 29.5 

06 163 57.1 223 56.0 S23 16.4 347 58.2 N 3 53.8 314 08.7 S10 58.l 325 02.1 S 5 29.5 Rasalhague 96 29.2 Nl2 34.5 
07 178 59.6 238 56.5 15.8 2 59.5 53.4 329 10.7 58.3 340 04.4 29.6 Regulu, 208 09.1 Nl2 03.4 

s 08 194 02.0 253 57.0 15.2 18 00.8 52.9 344 12.7 58.4 355 06.6 29.7 Rigel 281 34.9 S 8 13.3 
A 09 209 04.5 268 57.6 .. 14.7 33 02.l .. 52.4 359 14.7 .. 58.6 10 08.9 . . 29.8 Rigil Kent. 140 25.3 S60 45.3 
T 10 224 07.0 283 58.1 14.1 48 03.4 52.0 14 16.7 58.7 25 11.2 29.8 Sabik 102 40.5 S15 42.1 
u 11 239 09.4 298 58.6 13.5 63 04.7 51.5 29 18.7 58.9 40 13.4 29.9 

R 12 254 11.9 313 59.1 S23 12.9 78 06.0 N 3 51.0 44 20.7 S10 59.l 55 15.7 S 5 30.0 Schedar 350 07.8 N56 26.5 
D 13 269 14.3 328 59.6 12.4 93 07.3 50.6 59 22.8 59.2 70 17.9 30.1 Shaula 96 55.1 S37 05.4 
A 14 284 16.8 344 00.l 11.8 108 08.6 50.l 74 24.8 59.4 85 20.2 30.2 Sirius 258 54.7 S16 41.4 
y 15 299 19.3 359 00.7 ,. 11.2 123 09.9 .. 49.6 89 26.8 . . 59.5 100 22.4 .. 30.2 Spica 158 56. 9 S11 03.8 

16 314 21.7 14 OJ 2 106 138 11.2 49.2 104 28.8 59.7 115 24.7 30.3 Suhoil 223 10.0 S43 21.3 
17 1~9 24.2 2'1 017 10.0 153 12.5 48.7 119 30.8 10 59.8 130 26.9 30.4 

18 J44 26.7 44 02.2 S23 09.5 168 13.8 N 3 48.2 134 32.8 SU 00.0 145 29.2 5 5 30.5 Vega 80 55.7 N38 46.l 
19 359 29.1 59 02.8 08.9 183 15.l 47.8 149 34.8 00.2 160 31.5 30.5 Zuben'ubi 137 32.4 S15 57.8 
20 14 31.6 74 03.3 08.3 198 16.4 47.3 164 36.9 00.3 175 33.7 30.6 S.H.A. Mer. Pou. 
21 29 34.1 89 03.6 . . 07.7 213 17.7 . . 46.8 179 38.9 .. 00.5 190 36.0 .. 30.7 . ' h m 

22 44 36.5 104 04.4 07 .• 228 19.0 46.3 194 40.9 00.6 205 38.2 30.8 Venus 60 58.7 15 05 
23 59 39.0 119 04.9 06.6 243 20.3 45.9 209 42.9 00.8 220 40.5 30.8 Mars 184 36.2 6 50 

h m Jupiter 150 25.l 9 06 
Mer. Poss. 19 06.0 V 0.5 d 0.6 V 1.3 d 0.5 V 2.0 d 0.2 V 2.3 d 0.1 Saturn 161 11.4 8 7.3 
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Twilight 
SUN MOON Lat. 

Moonrise 
Naut. Civil Sunrise 3 4 5 6 

G.M.T.1---G-.H-.A-.--D-e-c.-+--G-.H-.A-.--V---D-ec-.--d-H-.-P.-+---.--.--m-,--h -m-+--h-m-t--h-m--.-h--m...--h---m....--h---m-

N 72 07 59 10 04 m 14 57 
d h 

3~ 
02 
03 
04 
05 

06 
07 

T 08 
H 09 
u 10 
R 11 
S 12 
D 13 
A 14 
v 15 

16 
17 
18 
19 
20 
21 
22 
23 

400 
01 
02 
03 
04 
05 

06 
07 
08 

F 09 
R 10 
I 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

5~ 
02 
03 
04 
05 

06 
07 

s 08 
A 09 
T 10 
U 11 
R 12 
D 13 
A 14 
Y 15 

16 
17 
18 
19 
20 
21 
22 
23 

182 35.2 S22 03.4 
197 34.9 03.7 
212 34.7 04.l 
227 34.4 · · 04.5 
242 34.2 04.8 
257 34.0 05.2 

272 33.7 S22 05.5 
287 33.5 05.9 
302 33.2 06.2 
.317 33.0 · · 06.6 
332 32. 7 06.9 
347 32.5 07.3 

2 32.2 S22 07 .6 
17 32.0 08.0 
32 31.7 08.3 
47 31.5 · · 08.7 
62 31.2 09.0 
77 31.0 09.4 

92 30.7 S22 09.7 
107 30.5 10.l 
122 30.2 10.4 
137 30.0 · · 10.8 
152 29.7 11.l 
167 29.5 11.4 

182 29.2 S22 11.8 
197 29.0 12.l 
212 28.7 12.5 
227 28.5 · · 12.8 
242 28.2 13.l 
257 28.0 13.5 

272 27.7 S22 13.8 
287 27.5 14.2 
302 27.2 14.5 
317 27 .0 · · 14.8 
332 26. 7 15.2 
347 26.5 15.5 

2 26.2 S22 15.8 
17 26.0 16.2 
32 25.7 16.5 
47 25.5 · · 16.8 
62 25.2 17.2 
77 24.9 17.5 

92 24.7 S22 17.8 
107 24.4 18.l 
122 24.2 18.5 
137 23.9 · · 18.8 
152 23.7 19.l 
167 23.4 19.4 

182 23.2 S22 19.8 
197 22.9 20.l 
212 22.6 20.4 
227 22.4 · · 20.7 
242 22.l 21.l 
257 21.9 21.4 

272 21.6 S22 21.7 
287 21.4 22.0 
302 21.l 22.3 
317 20.8 · · 22.6 
332 20.6 23.0 
347 20.3 23.3 

2 20.l S22 23.6 
17 19.8 23.9 
32 19.5 24.2 
47 19.3 · · 24.5 
62 19.0 24.8 
77 18.8 25.2 

92 18.5 S22 25.5 
107 18.2 25.8 
122 18.0 26.l 
137 17.7 · · 26.4 
152 17.5 26.7 
167 17.2 27.0 

S.D. 16.3 d 0.3 

107 37.l 11.1 S16 48.9 7.8 55.8 
122 07.8 11.8 16 41.l 7.8 55.8 
136 38.6 11.7 16 33.3 7.9 55.9 
151 09.3 11.8 16 25.4 8.0 55.9 
165 40.l 11.8 16 17.4 8.1 55.9 
180 10.9 11.8 16 09.3 8.2 55.9 

194 41.7 11.8 S16 01.l 8.3 56.0 
209 12.5 11.8 15 52.8 8.4 56.0 
223 43.3 11.8 15 44.4 8.4 56.0 
238 14.1 11.9 15 36.0 8.5 56.1 
252 45.0 11.8 15 27 .5 8.6 56.l 
267 15.8 11.9 15 18.9 8.7 56.1 

281 46.7 11.9 S15 10.2 8.8 56.2 
296 17.6 11.8 15 01.4 8.8 56.2 
310 48.4 11.9 14 52.6 9.0 56.2 
325 19.3 11.9 14 43.6 9.0 56.2 
339 50.2 12.0 14 34.6 9.1 56.3 
354 21.2 11.9 14 25.5 9.2 56.3 

8 52.l 11.9 S14 16.3 9.2 56.3 
23 23.0 11.9 14 07 .l 9.3 56.4 
37 53.9 12.0 13 57.8 9.5 56.4 
52 24.9 12.0 13 48.3 9.<C 56.4 
66 55.9 11.9 13 38.9 9.6 56.5 
81 26.8 12.0 13 29.3 9.6 56.5 

95 57.8 12.0 S13 19.7 9.8 56.5 
110 28.8 11.9 13 09.9 9.8 56.6 
124 59.7 12.0 13 00.l 9.8 56.6 
139 30.7 12.0 12 50.3 10.0 56.6 
154 01.7 12.0 12 40.3 10.0 56.7 
168 32.7 12.0 12 30.3 10.l 56.7 

N 70 07 41 09 20 m 14 26 
68 07 28 08 51 10 55 14 03 
66 07 16 08 30 09 57 13 45 
64 07 06 08 12 09 24 13 30 
62 06 58 07 58 09 00 13 17 
60 06 50 07 46 08 41 13 07 

N 58 06 43 07 35 08 25 12 58 
56 06 37 07 26 08 11 12 49 
54 06 32 07 17 08 00 12 42 
52 06 27 07 10 07 50 12 36 
50 06 22 07 03 07 40 12 30 
45 06 11 06 48 07 21 12 17 

N 40 06 02 06 35 07 05 12 06 
35 05 53 06 24 06 52 11 57 
30 05 45 06 14 06 40 11 49 
20 05 29 05 57 06 21 11 35 

N 10 05 14 05 40 06 03 11 23 
0 04 58 05 24 05 47 11 12 

S 10 04 40 05 07 05 30 11 00 
20 04 19 04 48 05 12 10 48 
30 03 51 04 24 04 51 10 34 
35 03 34 04 10 04 39 10 26 
40 03 12 03 53 04 25 10 17 
45 02 44 03 32 04 08 10 06 

S 50 02 03 03 04 03 47 09 52 
52 01 40 02 50 03 37 09 46 
54 01 07 02 34 03 26 09 39 
56 Ill/ 02 15 03 13 09 32 
58 Ill/ 01 50 02 58 09 23 

S 60 //II 01 15 02 40 09 13 

14 31 

14 13 
13 59 
13 48 
13 38 
13 30 
13 22 

13 16 
13 10 
13 05 
13 00 
12 56 
12 47 

12 40 
12 33 
12 27 
12 17 
12 08 
12 00 

11 51 
11 43 
11 32 
11 26 
11 20 
11 12 

11 02 
10 58 
10 53 
10 48 
10 42 
10 35 

14 12 

14 03 
13 56 
13 49 
13 44 
13 39 
13 35 

13 32 
13 29 
13 26 
13 23 
13 21 
13 15 

13 11 
13 07 
13 04 
12 58 
12 53 
12 48 

12 43 
12 38 
12 32 
12 29 
12 25 
12 20 

12 15 
12 12 
12 10 
12 06 
12 03 
11 59 

13 56 
13 54 
13 52 
13 51 
13 49 
13 48 
13 47 

13 47 
13 46 
13 45 
13 45 
13 44 
13 43 

13 42 
13 41 
13 40 
13 39 
13 38 
13 37 

13 36 
13 35 
13 33 
13 33 
13 32 
13 31 

13 30 
13 29 
13 29 
13 28 
13 27 
13 27 

183 03.7 12.0 S12 20.2 10.l 56.7 t---+----+---T-w_i.._lig_h_t_➔ __ __. __ M_oo..._n_se_t_...._ __ _ 

197 34. 7 12.0 12 10.l 10.2 56.8 Lat. Sunset 
212 05.7 12.0 11 59.9 10.3 56.8 1----+----+--C_i_v_il_,.._N_a_u_t_. __ 3_-.-__ 4__,,......_5_..--_6_ 
226 36.7 12.l 11 49.6 10.'4 56.8 
241 07.8 12.0 11 39.2 10.4 56.9 
255 38.8 12.0 11 28.8 10.6 56.9 

270 09.8 12.0 S11 18.2 10.5 56.9 
284 40.8 12.0 11 07.7 10.7 57.0 
299 11.8 12.0 10 57.0 10.7 57.0 
313 42.8 12.0 10 46.3 10.8 57.0 
328 13.8 12.l 10 35.5 10.8 57.l 
342 44.9 12.0 10 24.7 10.9 57.l 

357 15.9 12.0 S10 13.8 11.0 57.1 
11 46.9 12.0 
26 17.9 12.0 
40 48.9 11.9 
55 19.8 12.0 
69 50.8 12.0 

10 02.8 11.0 57.2 
9 51.8 11.l 57.2 
9 40.7 11.2 57.3 
9 29 .5 11.2 57 .3 
9 18.3 11.3 57.3 

84 21.8 12.0 S 9 07 .o 11.3 57.4 
98 52.8 11.9 8 55.7 11.4 57.4 

113 23.7 12.0 8 44.3 11.5 57.4 
127 54.7 11.9 8 32.8 11.5 57.5 
142 25.6 12.0 8 21.3 11.5 57.5 
156 56.6 11.9 8 09.8 11.7 57.5 

171 27.5 11.9 S 7 58.l 11.7 57.6 
185 58.4 11.9 7 46.4 ll.7 57.6 
200 29.3 11.9 7 34.7 11.8 57.7 
215 00.2 11.9 7 22.9 11.8 57.7 
229 31.l 11.8 7 11.l 11.9 57.7 
244 01.9 11.9 6 59.2 12.0 57.8 

258 32.8 11.8 S 6 47.2 12.0 57.8 
273 03.6 11.8 6 35.2 12.0 57.8 
287 34.4 11.8 6 23.2 12.l 57.9 
302 05.2 11.8 6 11.1 12.l 57.9 
316 36.0 11.7 5 59.0 12.2 58.0 
331 06.7 11.7 5 46.8 12.3 58.0 

345 37.4 11.7 S 
0 08.1 11.7 

14 38.8 11.7 
29 09.5 11.6 
43 40.1 11.7 
58 10.8 11.6 

s.o. 15.3 

5 34.5 12.2 58.0 
5 22.3 12.4 58.1 
5 09.9 12.3 58.l 
4 57 .6 12.4 58.2 
4 45.2 12.5 58.2 
4 32.7 12.5 58.2 

15.5 15.8 

. 
N 72 
N 70 

68 
66 
64 
62 
60 

N 58 
56 
54 
52 
50 
45 

N 40 
35 
30 
20 

N 10 
0 

S 10 
20 
30 
35 
40 
45 

S 50 
52 
54 
56 
58 

S 60 

Day 

h m --12 45 
13 43 
14 16 
14 40 
14 59 

15 15 
15 29 
15 40 
15 51 
16 00 
16 19 

16 35 
16 48 
17 00 
17 20 
17 37 
17 54 
18 11 
18 29 
18 49 
19 02 
19 16 
19 33 

19 54 
20 04 
20 15 
20 29 
20 44 
21 02 

h m 

13 36 

14 20 
14 49 
15 10 
15 28 
15 42 
15 55 

16 05 
16 15 
16 23 
16 31 
16 37 
16 52 

17 05 
17 16 
17 26 
17 44 
18 00 
18 16 

18 33 
18 53 
19 17 
19 31 
19 48 
20 09 

20 37 
20 51 
21 07 
21 27 
21 52 
22 29 

SUN 

Eqn. of Time 
oo• 12• 

3 10 21 
4 09 57 
5 09 33 

10 09 
09 45 
09 21 

h m 

15 41 

15 58 
16 12 
16 24 
16 34 
16 42 
16 50 

16 57 
17 03 
17 08 
17 14 
17 18 
17 29 

17 39 
17 47 
17 56 
18 11 
18 26 
18 42 

19 00 
19 22 
19 49 
20 07 
20 29 
20 57 

21 38 
22 02 
22 36 

/Ill 
/Ill 
/Ill 

Mer. 

Pou. 
h m 

11 50 
11 50 
11 51 

h m 

20 07 

20 37 
20 59 
21 16 
21 30 
21 41 
21 51 

22 00 
22 07 
22 14 
22 20 
22 25 
22 37 

22 47 
22 55 
23 02 
23 14 
23 25 
23 35 

23 45 
23 55 
24 07 
24 14 
24 22 
24 31 

00 13 
00 20 
00 27 
00 36 
00 45 
00 55 

h m 

22 14 

22 30 
22 42 
22 52 
23 01 
23 08 
23 14 

23 20 
23 25 
23 29 
23 33 
23 36 
23 44 

23 50 
23 56 
24 01 
24 09 
24 16 
24 23 

24 29 
24 36 
00 07 
00 14 
00 22 
00 31 

00 42 
00 47 
00 52 
00 58 
01 05 
01 13 

~ m 

2◄ 14 

24 21 
24 26 
24 31 
24 34 
24 37 
2◄ 40 
24 43 
2◄ 45 
24 47 
24 49 
24 50 
24 54 

24 56 
24 59 
00 01 
00 09 
00 16 
00 23 

00 29 
00 36 
00 44 
00 49 
00 54 
01 00 

01 07 
01 10 
01 14 
01 18 
01 22 
01 27 

MOON 
Mer. Pou. 

Age 
Upper Lower 

h m 

17 23 
18 11 
18 59 

h m d 

04 59 07 
05 47 08 
06 35 09 

h m 

00 14 

00 21 
00 26 
00 31 
00 34 
00 37 
00 40 

00 43 
00 45 
00 47 
00 49 
00 50 
00 54 

00 56 
00 59 
01 01 
01 05 
01 08 
01 11 

01 14 
01 17 
01 21 
01 23 
01 25 
01 27 

01 31 
01 32 
01 33 
01 35 
01 37 
01 39 

Ph01e 

() 
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ARIES VENUS -4.3 MARS +1.3 JUPITER -1.3 SATURN J l.O SlARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Oe-c Nn111•t S IIA O~t 
d h 0 0 , 0 , 0 0 0 , 0 , 0 . . 0 

600 74 41.5 134 05.5 S23 06.0 258 21.6 N 3 45.4 224 44.9 Sll 00.9 235 42.7 S 5 30.9 A,.amor 315 36.2 S40 22.R 
01 89 43.9 149 06.0 05.4 273 22.9 44.9 239 46.9 01.1 250 45.0 31.0 Achernar 335 44.2 S57 20.0 
02 104 46.4 164 06.6 04.8 288 24.2 44.5 254 49.0 01.3 265 47.3 31.1 Acrux 173 36.6 S62 59.5 
03 119 48.8 179 07.1 .. 04.2 303 25.5 .. 44.0 269 51.0 .. 01.4 280 49.5 .. 31.1 Adhara 255 31.l S28 56.7 
04 134 51.3 194 07.7 03.6 318 26.8 43.5 284 53.0 01.6 295 51.8 31.2 Aldebaran 291 16. 7 Nl6 28.4 
05 149 53.8 209 08.2 03.1 333 28.1 43.l 299 55.0 01.7 310 54.0 31.3 
06 164 56.2 224 08.8 S23 02.5 348 29.5 N 3 42.6 314 57.0 S11 01.9 325 56.3 S 5 31.4 Alioth 166 42.0 N56 03.4 
07 179 58.7 239 09.3 01.9 3 30.8 42.l 329 59.0 02.0 340 58.5 31.4 Alkaid 153 18.2 N49 24.l 
08 195 01.2 254 09.9 01.3 18 32.1 41.7 345 01.1 02.2 356 00.8 31.5 Al Na'ir 28 14.0 $47 03.2 

s 09 210 03.6 269 10.5 .. 00.7 33 33.4 .. 41.2 0 03.1 .. 02.4 11 03.1 .. 31.6 Alnilam 276 10.5 S 1 12.8 
u 10 225 06.l 284 11.0 23 00.1 48 34.7 40.7 15 05.l 02.5 26 05.3 31.7 Alphard 218 19.6 S 8 34.7 
N 11 240 08.6 299 ll.6 22 59.5 63 36.0 40.3 30 07.1 02.7 41 07.6 31.7 
0 12 255 11.0 314 12.2 S22 58.9 78 37.3 N 3 39.8 45 09.l S11 02.8 56 09.8 S 5 31.8 Alphecca 126 31.8 N26 46.6 
A 13 270 13.5 329 12.7 58.4 93 38.6 39.4 60 ll.l 03.0 71 12.l 31.9 Alpheratz 358 08.4 N28 59.5 
y 14 285 15.9 ·i44 13.3 57.8 108 39.9 38.9 75 13.2 03.1 86 14.3 31.9 Altair 62 32.0 N 8 49.3 

15 'JOO 18.4 ·159 13.9 .. 57.2 123 41.2 .. 38.4 90 15.2 .. 03.3 101 16.6 .. 32.0 Ankaa 353 39.3 542 24.6 
1(1 31~, 70.9 14 14.5 56.6 138 42.5 38.0 105 17.2 03.5 116 18.9 32.l Antares 112 56.2 S26 23.4 
17 330 <'"13 29 15.0 S6.0 153 43.8 37.5 120 19.2 03.6 131 21.l 32.2 
18 J4', 25.8 44 15.6 S22 55.4 168 45.l N 3 37.0 135 21.2 S11 03.8 146 23.4 S 5 32.2 Arcturus 146 18.0 Nl 9 16.6 
19 0 28.3 59 16.2 54.8 183 46.4 36.6 150 23.2 03.9 161 25.6 32.3 Atria 108 20.3 568 59.6 
20 15 30.7 74 16.8 54.2 198 47.8 36.1 165 25.3 04.1 176 27.9 32.4 Avior 234 27.4 559 26.8 
21 30 33.2 89 17.4 .. 53.6 213 49.1 .. 35.6 180 27.3 . . 04.2 191 30.2 .. 32.5 Bellatrix 278 57.5 N 6 20.0 
22 45 35.7 104 18.0 53.0 228 50.4 35.2 195 29.3 04.4 206 32.4 32.5 Betelgeu,e 271 27.0 N 7 24.2 
23 60 38.1 119 18.6 52.4 243 51.7 34.7 210 31.3 04.5 221 34.7 32.6 

700 75 40.6 134 19.2 S22 51.9 258 53.0 N 3 34.2 225 33.3 S11 04.7 236 36.9 5 5 32.7 Canopus 264 06.3 S52 41.1 
01 90 43.1 149 19.8 51.3 273 54.3 33.8 240 35.4 04.9 251 39.2 32.8 Capella 281 09.6 N45 58.8 
02 105 45.5 164 20.4 50.7 288 55.6 33.3 255 37.4 05.0 266 41.4 32.8 Deneb 49 48.2 N45 13.l 
03 120 48.0 179 21.0 .. 50.l 303 56.9 .. 32.8 270 39.4 .. 05.2 281 43.7 .. 32.9 Denebola 182 58.3 Nl4 40.4 
04 135 50.4 194 21.6 49.5 318 58.2 32.4 285 41.4 05.3 296 46.0 33.0 Diphda 349 19.9 S18 05.3 
05 150 52.9 209 22.2 48.9 333 59.5 31.9 300 43.4 05.5 311 48.2 33.l 
06 165 55.4 224 22.8 522 48.3 349 00.9 N 3 31.4 315 45.5 S11 05.6 326 50.5 5 5 33.l Dubhe 194 21.l N61 50.7 
07 180 57.8 239 23.4 47.7 4 02.2 31.0 330 47.5 05.8 341 52.7 33.2 Elnath 278 42.7 N28 35.5 
08 196 00.3 254 24.0 47.l 19 03.5 30.5 345 49.5 05.9 356 55.0 33.3 Eltanin 90 57.9 N51 29.6 

M 09 211 02.8 269 24.7 .. 46.5 34 04.8 .. 30.1 0 51.5 .. 06.1 11 57.3 .. 33.3 Enif 34 10.9 N 9 47.5 
0 10 226 05.2 284 25.3 45.9 49 06.1 29.6 15 53.5 06.3 26 59.5 33.4 Fomalhaut 15 50.5 529 43.3 
N 11 241 07.7 299 25.9 45.3 64 07.4 29.1 30 55.5 06.4 42 01.8 33.5 
D 12 256 10.2 314 26.5 S22 44. 7 79 08.7 N 3 28.7 45 57.6 S11 06.6 57 04.0 S 5 33.6 Gacrux 172 28.1 S57 00.3 
A 13 271 12.6 329 27.2 44.1 94 10.0 28.2 60 59.6 06.7 72 06.3 33.6 Gienah 176 17.2 S17 26.3 
y 14 286 15.l 344 27.8 43.5 109 11.4 27.7 76 01.6 06.9 87 08.6 33.7 Hadar 149 22.7 S60 16.8 

15 301 17.6 359 28.4 .. 42.9 124 12.7 .. 27.3 91 03.6 .. 07.0 102 10.8 . . 33.8 Hamal 328 27.7 N23 22.6 
16 316 20.0 14 29.l 42.3 139 14.0 26.8 106 05.7 07.2 117 13.l 33.9 Kou• Aust. 84 16.l S34 23.6 
17 331 22.5 29 29.7 41.7 154 15.3 26.4 121 07.7 07.3 132 15.3 33.9 

18 346 24.9 44 30.3 S22 41.1 169 16.6 N 3 25.9 136 09.7 Sll 07.5 147 17.6 S 5 34.0 Kochab 137 20.1 N74 13.7 
19 1 27.4 59 31.0 40.5 184 17.9 25.4 151 11.7 07.7 162 19.9 34.1 Markab 14 02.3 Nl5 06.5 
20 16 29.9 74 31.6 39.9 199 19.3 25.0 166 13.7 07.8 177 22.l 34.2 Menkar 314 40.0 N 4 01.1 
21 31 32.3 89 32.3 .. 39.3 214 20.6 . . 24.5 181 15.8 .. 08.0 192 24.4 .. 34.2 Menkent 148 36.3 S36 16.6 
22 46 34.8 104 32.9 38.7 229 21.9 24.0 196 17.8 08.l 207 26.7 34.3 Miaplacidus 221 44.3 569 38.2 
23 61 37.3 119 33.6 38.1 244 23.2 23.6 211 19.8 08.3 222 28.9 34.4 

8~ 76 39.7 134 34.2 S22 37.5 259 24.5 N 3 23.l 226 21.8 511 08.4 237 31.2 S 5 34.4 Mirfak 309 14.4 N49 47.9 
91 42.2 149 34.9 36.9 274 25.8 22.7 241 23.8 08.6 252 33.4 34.5 Nunki 76 28.5 S26 19.2 

02 106 44.7 164 35.6 36.3 289 27.1 22.2 256 25.9 08.7 267 35.7 34.6 Peacock 53 57.5 S56 47.9 
03 121 47.1 179 36.2 .. 35.7 304 28.5 .. 21.7 271 27.9 .. 08.9 282 38.0 . . 34.7 Pollux 243 56.9 N28 04.2 
04 136 49.6 194 36.9 35.l 319 29.8 21.3 286 29.9 09.0 297 40.2 34.7 Procyon 245 24.7 N 5 16.3 
05 151 52.0 209 37.5 34.5 334 31.1 20.8 301 31.9 09.2 312 42.5 34.8 

06 166 54.5 224 38.2 S22 33.8 349 32.4 N 3 20.3 316 33.9 S11 09.4 327 44.8 5 5 34.9 Rasalhague 96 29.2 Nl2 34.5 
07 181 57.0 239 38.9 33.2 4 33.7 19.9 331 36.0 09.5 342 47.0 34.9 Regulus 208 09.0 N12 03.4 
08 196 59.4 254 39.6 32.6 19 35.1 19.4 346 38.0 09.7 357 49.3 35.0 Rigel 281 34.9 S 8 13.4 

T 09 212 01.9 269 40.2 .. 32.0 34 36.4 .. 19.0 1 40.0 .. 09.8 12 51.5 .. 35.1 Rigil Kent. 140 25.3 560 45.3 u 10 227 04.4 284 40.9 31.4 49 37.7 18.5 16 42.0 10.0 27 53.8 35.2 Sabik 102 40.5 S15 42.1 
E 11 242 06.8 299 41.6 30.8 64 39.0 18.0 31 44.1 10.1 42 56.1 35.2 
s 12 257 09.3 314 42.3 S22 30.2 79 40.3 N 3 17.6 46 46.1 Sll 10.3 57 58.3 5 5 35.3 Schedar 350 07.8 N56 26.5 
D 13 272 11.8 329 43.0 29.6 94 41.7 17.1 61 48.l 10.4 73 00.6 35.4 Shaula 96 55.l S37 05.4 
A 

14 287 14.2 344 43.7 29.0 109 43.0 16.7 76 50.1 10.6 88 02.9 35.4 Sirius 258 54.7 S16 41.4 y 
15 302 16.7 359 44.3 .. 28.4 124 44.3 .. 16.2 91 52.2 .. 10.7 103 05.1 . . 35.5 Spica 158 56.9 S11 03.8 
16 317 19.2 14 45.0 27.8 139 45.6 15.7 106 54.2 10.9 118 07.4 35.6 Suhail 223 09.9 543 21.3 
17 332 21.6 29 45.7 27.2 154 46.9 15.3 121 56.2 11.0 133 09.6 35.7 

18 347 24.1 44 46.4 S22 26.5 169 48.3 N 3 14.8 136 58.2 SU 11.2 148 11.9 5 5 35.7 Vega 80 55.7 N38 46.1 
19 2 26.5 59 47.1 25.9 184 49.6 14.4 152 00.2 11.4 163 14.2 35.8 Zuben'ubi 137 32.4 S15 57.8 
20 17 29.0 74 47.8 25.3 199 50.9 13.9 167 02.3 11.5 178 16.4 35.9 S.H.A. Mer. Pon. 
21 32 31.5 89 48.5 .. 24.7 214 52.2 .. 13.4 182 04.3 .. 11.7 193 18.7 .. 36.0 . , h m 

22 47 33.9 104 49.3 24.1 229 53.6 13.0 197 06.3 11.8 208 21.0 36.0 Venu• 58 38.6 15 02 
23 62 36.4 119 50.0 23.5 244 54.9 12.5 212 08.3 12.0 223 23.2 36.1 Mars 183 12.4 6 44 

h "' Jupiter 149 52.7 8 57 
\\c,tf Poss Ill 54.2 I' 0.b d 0.6 ·1• 1.3 d 0.5 V 2.0 d 0.2 V 2.3 d 0.1 Saturn 160 56.3 8 12 
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SUN MOON Lot. Sunrise 
Moonrise Twilight 

9 
G.M.T.t-G-.H-.A-.--D-e-c.-+--G-.H-.A.--V---D-ec-.--d--H-.-P.---.-t--h--m-t--h--m-1--h-m-t--h-m-,.-h--m--h -m-,-_h _m_ 

Nout. Civil 6 7 8 

d h 

6~ 
02 
03 
04 
05 
06 
07 
08 

s 09 
u 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 1: 
02 
03 
04 
05 
06 
07 
08 

M 09 
o 10 
N 11 
D 12 
A 13 
Y 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

8~ 
02 
03 
04 
05 
06 
07 

T 08 
u 09 
E 10 

11 
s 12 
D 13 
A 14 
y 15 

16 
17 
18 
19 
20 
21 
22 
23 

182 16. 9 S22 27 .3 
197 16.7 27.6 
212 16.4 27.9 
227 16. l · • 28.2 
242 15.9 28.5 
257 15.6 28.8 
272 15.4 S22 29.l 
287 15.l 29.4 
302 14.8 29.7 
317 14.6 · · 30.0 
332 14.3 30.3 
347 14.0 30.6 

2 13.8 S22 30.9 
17 13.5 31.2 
32 13.2 31.5 
47 13.0 · · 31.8 
62 12.7 32.l 
77 12.4 32.4 

92 12.2 S22 32.7 
107 11.9 33.0 
122 11.6 33.3 
137 11.4 · · 33.5 
152 11.l 33.8 
16 7 10.8 34.l 

182 10.6 S22 34.4 
197 10.3 34. 7 
212 10.0 35.0 
227 09.8 • · 35.3 
242 09.5 35.6 
25 7 09 .2 35.8 

272 09.0 S22 36.l 
287 08.7 36.4 
302 08.4 36.7 
317 08.2 • · 37.0 
332 07.9 37.2 
347 07.6 37.5 

2 07.4 S22 37.8 
17 07.l 38.1 
32 06.8 38.4 
47 06.5 · · 38.6 
62 06.3 38.9 
77 06.0 39.2 

92 05.7 S22 39.5 
107 05.5 39.7 
122 05.2 40.0 
137 04.9 · · 40.3 
152 04.7 40.5 
167 04.4 40.8 

182 04.l S22 41.1 
197 03.8 41.3 
212 03.6 41.6 
227 03.3 · · 41.9 
242 03.0 42.1 
257 02.7 42.4 

272 02.5 S22 42.7 
287 02.2 42.9 
302 01.9 43.2 
317 01.6 · • 43.5 
332 01.4 43.7 
347 01.l 44.0 

2 00.8 S22 44.2 
17 00.5 44.5 
32 00.3 44.8 
47 00.0 · • 45.0 
61 59.7 45.3 
76 59.4 45.5 

91 59.2 S22 45.8 
106 58.9 46.0 
121 58.6 46.3 
136 58.3 · · 46.5 
151 58.l 46.8 
166 57 .8 47.0 

S.D. 16.3 d o.3 

, N 72 08 06 10 17 1111 13 56 13 39 13 21 12 57 
72 41.4 11.5 S 4 20.2 12.5 58.3 N 70 

68 
66 
64 
62 
60 

07 48 09 29 1111 13 54 13 44 13 34 13 22 
87 11.9 11.6 4 07 .7 12.6 58.3 

101 42.5 11.5 3 55.l 12.6 58.4 
116 13.0 11.5 3 42.5 12.6 58.4 
130 43.5 11.4 3 29.9 12.7 58.4 
145 13.9 11.4 3 17.2 12.7 58.5 

159 44.3 11.4 S 3 04.5 12.8 58.5 
174 14.7 ll.4 2 51.7 12.8 58.5 
188 45.1 11.3 2 38.9 12.8 58.6 
203 15.4 11.3 2 26.1 12.8 58.6 
217 45.7 11.2 2 13.3 12.9 58.7 
232 15.9 11.3 2 00.4 12.9 58.7 

N 58 
56 
54 
52 
50 
45 

07 33 08 59 11 18 13 52 13 48 13 45 13 42 
07 21 08 36 10 07 13 51 13 52 13 54 13 58 
07 11 08 18 09 31 13 49 13 55 14 01 14 11 
07 02 08 03 09 06 13 48 13 57 14 08 14 22 
06 54 07 50 08 46 13 47 14 00 14 14 14 31 
06 47 07 39 08 30 13 47 14 02 14 19 14 39 
06 41 07 29 08 16 13 46 14 04 14 23 14 47 
06 35 07 21 08 04 13 45 14 05 14 27 14 53 
06 30 07 13 07 53 13 45 14 07 14 31 14 59 
06 25 07 06 07 44 13 44 14 08 14 34 15 05 
06 14 06 51 07 24 13 43 14 11 14 42 15 16 

246 46.2 11.l S l 47.5 12.9 58.7 
261 16.3 11.2 1 34.6 13.0 58.8 
275 46.5 11.1 1 21.6 13.0 58.8 
290 16.6 11.l 1 08.6 13.0 58.9 
304 46. 7 11.0 0 55.6 13.0 58. 9 
319 16.7 11.0 0 42.6 13.0 58.9 

333 46.7 10.9 S O 29.6 13.l 59.0 
348 16.6 10.9 0 16.5 13.l 59.0 

2 46.5 10.9 S O 03.4 13.l 59.0 
17 16.4 10.8 N O 09.7 13.1 59.l 
31 46.2 10.7 0 22.8 13.2 59.l 
46 15.9 10.8 0 36.0 13.l 59.2 

60 45.7 10.6 N O 49.l 13.2 59.2 
75 15.3 10.6 1 02.3 13.2 59.2 
89 44.9 10.6 l 15.5 13.2 59.3 

N 40 
35 
30 
20 

N 10 
0 

S 10 
20 
30 
35 
40 
45 

S 50 
52 
54 
56 
58 

06 04 06 38 07 08 13 42 14 14 14 48 15 26 
05 55 06 27 06 55 13 41 14 16 14 53 15 34 
05 47 06 17 06 43 13 40 14 18 14 58 15 42 
05 31 05 59 06 22 13 39 14 21 15 06 15 55 
05 16 05 42 06 05 13 38 14 24 15 13 16 06 
04 59 05 25 ·05 48 13 37 14 21 15 20 16 11 

04 41 05 08 05 31 13 36 14 30 15 27 16 27 
04 19 04 48 05 13 13 35 14 33 15 35 16 39 
03 51 04 24 04 51 13 33 14 37 15 43 16 52 
03 33 04 10 04 39 13 33 14 39 15 48 17 00 
03 11 03 52 04 25 13 32 14 41 15 54 17 09 
02 42 03 31 04 07 13 31 14 44 16 01 17 19 

02 00 03 02 03 46 13 30 14 48 16 09 17 32 
01 36 02 48 03 36 13 29 14 49 16 12 17 38 
01 00 02 32 03 24 13 29 14 51 16 17 17 45 

104 14.5 10.5 l 28.7 13.2 59.3 /1// 02 11 03 11 13 28 14 53 16 U 17 52 
118 44.0 10.5 1 41.9 13.2 59.4 /1/1 01 45 02 55 13 27 14 55 16 26 18 00 
133 13.5 10.4 1 55.l 13.2 59.4 S 60 /1/1 01 07 02 36 13 27 14 57 16 32 18 10 

147 42.9 10.4 N 2 08.3 13.2 59.4 Twilight Moonset 
162 12.3 10.3 2 21.5 13.3 59.5 Lot. Sunset 
176 41.6 10.2 2 34.8 13.2 59.5 i----1----t--C_iv_ll_,__N_o_u_t_. __ 6_-,-__ 7__,,--_8_..-_9_ 
191 10.8 10.2 2 48.0 13.2 59.5 
205 40.0 10.2 3 01.2 13.3 59.6 • h m h m 

220 09.2 10.0 3 14.5 13.2 59.6 N 72 1111 13 26 

234 38.2 10.1 N 3 27.7 13.2 59.7 N 70 1111 14 13 
249 07.3 9.9 3 40.9 13.2 59.7 68 12 24 14 44 
263 36.2 9.9 3 54.l 13.3 59.7 66 13 36 15 07 
278 05.1 9.8 4 07.4 13.2 59.8 64 14 12 15 25 
292 33.9 9.8 4 20.6 13.2 59.8 62 14 37 15 40 
307 02.7 9.7 4 33.8 13.2 59.8 60 14 57 15 53 

321 31.4 9.7 N 4 47.0 13.2 59.9 N 58 15 13 16 04 
336 00.1 9.6 5 00.2 13.2 59.9 56 15 27 16 13 
350 28.7 9.5 5 13.4 13.1 59.9 54 15 39 16 22 

4 57 .2 9.4 5 26.5 13.2 60.0 52 15 49 16 30 
19 25.6 9.4 5 39.7 13.l 60.0 50 15 59 16 37 
33 54.0 9.3 5 52.8 13.1 60.0 45 16 19 16 52 

48 22.3 9.3 N 6 05.9 13.l 60.l N 40 16 35 17 05 
62 50.6 9.2 6 19.0 13.l 60.1 35 16 48 17 16 
77 18.8 9.l 6 32.1 13.0 60.1 30 17 00 17 26 
91 46.9 9.0 6 45.l 13.0 60.2 20 17 21 17 44 

106 14.9 9.0 6 58.l 13.0 60.2 N 10 17 38 18 01 
120 42.9 A.a 7 11.l lJ.0 60.2 0 l7 55 18 18 

135 10.7 8.'1 N 7 24.l 12.9 60.3 S 10 18 12 18 l!i 
149 38.6 8. 7 7 3 7 .0 13.0 60.3 20 18 30 18 55 
164 06.3 8. 7 7 50.0 12.8 60.3 30 18 52 19 19 
178 34.0 8.6 8 02.8 12.9 60.4 35 19 04 19 34 
193 01.6 8.5 8 15.7 12.8 60.4 40 19 19 19 51 
207 29.1 8.4 8 28.5 12.7 60.4 45 19 36 20 13 

221 56.5 8.4 N 8 41.2 12.8 60.5 S 50 19 58 20 41 
236 23.9 8.3 8 54.0 12.7 60.5 52 20 08 20 55 
250 51.2 8.2 9 06.7 12.6 60.5 54 20 20 21 12 
265 18.4 8.1 9 19.3 12.6 60.6 56 20 33 21 33 
279 45.5 8.0 9 31.9 12.6 60.6 58 20 49 21 59 
294 12.5 8.0 9 44.S 12.s 60.6 S 60 21 08 22 39 

h m 

15 37 

15 55 
16 09 
16 21 
16 32 
16 41 
16 48 

16 55 
17 02 
17 08 
17 13 
17 18 
17 29 

17 39 
17 48 
17 56 
18 12 
18 27 
18 44 
19 02 
19 24 
19 52 
20 10 
20 32 
21 01 

21 44 
22 09 
22 45 

Ill/ 
/Ill 
/Ill 

h m 

00 14 

00 21 
00 26 
00 31 
00 34 
00 37 
00 40 

00 43 
00 45 
00 47 
00 49 
00 50 
00 54 

00 56 
00 59 
01 01 
01 05 
01 08 
OJ ll 
01 14 
01 17 
01 21 
01 23 
01 25 
01 27 

01 31 
01 32 
01 33 
01 35 
01 37 
01 39 

h m 

02 16 

02 14 
02 13 
02 12 
02 11 
02 10 
02 09 

02 08 
02 08 
02 07 
02 07 
02 06 
02 05 

02 05 
02 04 
02 03 
02 02 
02 01 
02 00 

01 59 
01 58 
01 57 
01 57 
01 56 
01 55 

01 54 
01 53 
01 53 
01 52 
01 52 
01 51 

h m 

04 23 

04 12 
04 04 
03 57 
03 51 
03 46 
03 41 

03 38 
03 34 
03 31 
03 28 
03 26 
03 20 

03 16 
03 12 
03 08 
03 02 
02 57 
02 52 

02 47 
02 42 
02 36 
02 32 
02 28 
02 24 

02 19 
02 16 
02 14 
02 11 
02 07 
02 04 

h m 

06 43 

06 20 
06 02 
05 47 
05 36 
05 26 
05 17 

05 10 
05 03 
04 58 
04 52 
04 48 
04 38 

04 29 
04 22 
04 16 
04 05 
03 55 
03 '11, 

Oil .18 
03 28 
03 17 
03 11 
03 04 
02 56 

02 46 
02 42 
02 37 
02 32 
02 26 
02 19 

308 39.5 7.9 N 9 57.0 12.4 60.61--+---.....,_S_U_N_.._ __ +-__ ..._ __ M...,.OO.__N __ .._ __ 

323 06.4 7.8 10 09.4 12.4 60.7 Eqn. of Time 
337 33.2 7.7 10 21.8 12.4 60.7 Doy 
351 s9.9 1.6 10 34.2 12.) 60.1 oo· 12· 

6 26.5 7.6 10 46.5 12.2 60.8 
20 53.l 7.5 10 58.7 12.2 60.8 

s.o. 16.0 16.3 16.5 

6 09 08 
7 08 43 
8 08 17 

08 56 
08 30 
08 04 

Mer. 
Pon. 

h m 

11 51 
11 51 
11 52 

Mer. PoH. 
Upper Lower Age 

h m 

19 49 
20 39 
21 33 

h m d 

07 24 10 
08 14 11 
09 06 12 

Phase 

0 
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ARIES VENUS -4.4 MARS +1.2 JUPITER -1.3 SATURN +1.0 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nonie SH.A. De-,:. 
d h . ' . ' . ' . . ' . ' . , . ' . n 0 9: 77 38.9 134 50.7 S22 22.9 259 56.2 N 3 12.l 227 10.4 SU 12.1 238 25.5 S 5 36.2 Acamor 315 36.2 S40 22.8 

92 41.3 149 51.4 22.3 274 57.5 11.6 242 12.4 12.3 253 27.8 36.2 Achernar 335 44.3 S57 20.0 
02 107 43.8 164 52.1 21.6 289 58.8 11.l 257 14.4 12.4 268 30.0 36.3 Acrux 173 36.5 S62 59.5 
03 122 46.3 179 52.8 .. 21.0 305 00.2 .. 10.7 272 16.4 . . 12.6 283 32.3 .. 36.4 Adhara 255 31.1 S28 56.8 
04 137 48.7 194 53.6 20.4 320 01.5 10.2 287 18.5 12.7 298 34.6 36.4 Aldebaran 291 16.7 Nl6 28.4 
05 152 51.2 209 54.3 19.8 335 02.8 09.8 302 20.5 12.9 313 36.8 36.5 
06 167 53.7 224 55.0 S22 19.2 350 04.l N 3 09.3 317 22.5 SU 13.0 328 39.l S 5 36.6 Alioth 166 42.0 N56 03.3 

w 07 lll, 56.l 2.19 55.7 18.6 5 05.5 08.8 332 24.5 13.2 343 41.4 36.7 Alkaid 153 18.2 N49 24.1 
I 

08 19/ '>8.6 254 56.5 18.0 20 06.8 08.4 347 26.6 13.3 358 43.6 36.7 Al No'ir 28 14.0 S47 03.2 
O'J llJ 01.0 ,69 SJ? .. 17.3 35 08.l .. 07.9 2 28.6 . . 13.5 13 45.9 .. 36.8 Alnilam 276 10.5 S l 12.8 II lO nH cnr, 784 511.0 16.7 50 09.4 07.5 17 30.6 13.6 Alphard 28 48.l 36.9 218 19.6 S 8 34.7 N 11 74~ 01, 0 /'/9 ',fj 7 16.l 65 10.8 07.0 32 32.6 13.B 43 50.4 36.9 l 
12 314 59.4 522 5 l'>H 0114 l'>.5 BO 12.l N 3 06.6 47 34.7 Sll 13.9 58 52.7 S 5 37.0 Alphecca 126 31.7 N26 46.6 

0 13 273 10.9 330 00.2 14.9 95 13.4 06.l 62 36.7 14.l 73 54.9 37.l Alpheratz 358 08.4 N28 59.5 
A 14 ,88 13.4 345 00.9 14.3 llO 14.8 05.6 77 38.7 14.3 88 57.2 37.2 Altair 62 32.0 N 8 49.3 
y 15 303 15.8 0 01.7 .. 13.6 125 16.1 .. 05.2 92 40.7 . . 14.4 103 59.5 .. 37.2 Ankoa 353 39.3 S42 24.6 

16 318 18.3 15 02.4 13.0 140 17.4 04.7 107 42.8 14.6 119 01.7 37.3 Antores 112 56.2 S26 23.4 
17 333 20.8 30 03.2 12.4 155 18.7 04.3 122 44.8 14.7 134 04.0 37.4 
18 348 23.2 45 03.9 S22 11.8 170 20.l N 3 03.8 137 46.8 Sll 14.9 149 06.3 S 5 37.4 Arcturus 146 18.0 Nl9 It, t, 
19 3 25.7 60 04.7 11.2 185 21.4 03.4 152 48.9 15.0 164 08.5 37.5 Atrin 108 20.3 S68 ~'l.b 
20 18 28.l 75 05.5 10.5 200 22.7 02.9 167 50.9 15.2 179 10.8 37.6 Avior 234 27.4 S59 26.8 
21 33 30.6 90 06.2 .. 09.9 215 24.0 .. 02.4 182 52.9 . . 15.3 194 13.l .. 37.6 Bellatrix 27-8 57.5 N 6 20.0 
22 48 33.1 105 07.0 09.3 230 25.4 02.0 197 54.9 15.5 209 15.3 37.7 Betelgeuse 271 27.0 N 7 24.2 
23 63 35.5 120 07.8 08.7 245 26.7 01.5 212 57.0 15.6 224 17.6 37.8 

10 00 78 38.0 135 08.6 S22 08.l 260 28.0 N 3 01.1 227 59.0 S11 15.8 239 19.9 S 5 37.9 Canopus 264 06.3 S52 41. l 
01 93 40.5 150 09.3 07.4 275 29.4 00.6 243 01.0 15.9 254 22.l 37.9 Capella 281 09.6 N45 58.8 
02 108 42.9 165 10.1 06.8 290 30.7 3 00.2 258 03.0 16.l 269 24.4 38.0 Deneb 49 48.2 N45 13.l 
03 123 45.4 180 10.9 .. 06.2 305 32.0 2 59.7 273 05.l .. 16.2 284 26.7 .. 38.l Denebola 182 58.2 Nl4 40.4 
04 138 47.9 195 11.7 05.6 320 33.4 59.2 28a 01.1 16.4 299 29.0 38.l Diphda 349 19.9 Sl8 05.3 
05 153 50.3 210 12.5 04.9 335 34.7 58.8 303 09.l 16.5 314 31.2 38.2 
06 168 52.8 225 13.3 S22 04.3 350 36.0 N 2 58.3 318 11.2 S11 16.7 329 33.5 S 5 38.3 Dubhe 194 21.0 N61 50.7 
07 183 55.3 240 14.0 03.7 5 37.4 57.9 333 13.2 16.8 344 35.8 38.3 Elnath 278 42.7 N28 35.5 

T 08 198 57.7 255 14.8 03.l 20 38.7 57.4 348 15.2 17.0 359 38.0 38.4 Eltanin 90 57.9 N51 29.6 
H 09 214 00.2 270 15.6 .. 02.4 35 40.0 .. 57.0 3 17.2 .. 17.l 14 40.3 . . 38.5 Enif 34 10.9 N 9 47.5 
u 10 729 02.6 285 16.4 01.8 50 41.4 56.5 18 19.3 17.3 29 42.6 38.6 Fomalhaut 15 50.5 S29 43.3 
R 11 ?44 05.l 300 17.2 01.2 65 42.7 56.l 33 21.3 17.4 44 44.8 38.6 
5 12 ;,c,•1 07.6 315 18.0 S22 00.6 80 44.0 N 2 55.6 48 23.3 SU 17.6 59 47.l S 5 38.7 Gacrux 172 28.0 S57 00.3 
0 13 114 10.0 330 18.9 21 59.9 95 45.4 55.2 63 25.4 17.7 74 49.4 38.8 Gienah 176 17.2 S17 26.3 
A 14 289 12.5 345 19.7 59.3 110 46.7 54.7 78 27.4 17.9 89 51.6 38.8 Hadar 149 22.6 S60 16.8 
y 15 304 15.0 0 20.5 .. 58.7 125 48.0 .. 54.2 93 29.4 .. 18.0 104 53.9 .. 38.9 Hamal 328 27.7 N23 22.7 

16 319 17.4 15 21.3 58.l 140 49.4 53.8 108 31.4 18.2 119 56.2 39.0 Kaus Aust. 84 16.l S34 23.6 
17 334 19.9 30 22.1 57.4 155 50.7 53.3 123 33.5 18.3 134 58.4 39.0 
18 349 22.4 45 22.9 S21 56.8 170 52.0 N 2 52.9 138 35.5 S11 18.5 150 00.7 S 5 39.1 Kochab 137 20.0 N74 13.7 
19 4 24.8 60 23.7 56.2 185 53.4 52.4 153 37.5 18.6 165 03.0 39.2 Markab 14 02.4 Nl5 06.5 
20 19 27.3 75 24.6 55.6 200 54.7 52.0 168 39.6 18.8 180 05.3 39.2 Menkar 314 40.0 N 4 01.l 
21 34 29.8 90 25.4 .. 54.9 215 56.0 .. 51.5 183 41.6 .. 18.9 195 07.5 .. 39.3 Menkent 148 36.3 S36 16.6 
22 49 32.2 105 26.2 54.3 230 57.4 51.l 198 43.6 19.1 210 09.8 39.4 Miaplacidus 221 44.3 S69 38.2 
23 64 34.7 120 27.l 53.7 245 58.7 50.6 213 45.6 19.2 225 12.1 39.5 

1100 79 37.1 135 27.9 S21 53.0 261 00.0 N 2 50.2 228 47.7 S11 19.4 240 14.3 S 5 39.5 Mirfak 309 14.4 N49 47.9 
01 94 39.6 150 28.7 52.4 276 01.4 49.7 243 49.7 19.5 255 16.6 39.6 Nunki 76 28.5 S26 19.2 
02 109 42.1 165 29.6 51.8 291 02.7 49.2 258 51.7 19.7 270 18.9 39.7 Peacock 53 57.5 S56 47.8 
03 124 44.5 180 30.4 .. 51.2 306 04.l .. 48.8 273 53.8 .. 19.8 285 21.1 . . 39.7 Pollux 243 56.8 N28 04.2 
04 139 47.0 195 31.3 50.5 321 05.4 48.3 288 55.8 20.0 300 23.4 39.8 Procyon 245 24.6 N 5 16.3 
05 154 49.5 210 32.l 49.9 336 06.7 47.9 303 57.8 20.1 315 25.7 39.9 

06 169 51.9 225 33.0 S21 49.3 351 08.l N 2 47.4 318 59.9 SU 20.3 330 28.0 S 5 39.9 Rasalhague 96 29.2 Nl2 34.5 
07 184 54.4 240 33.8 48.6 6 09.4 47.0 334 01.9 20.4 345 30.2 40.0 Regulus 208 09.0 Nl2 03.4 
08 199 56.9 255 34.7 48.0 21 10.7 46.5 349 03.9 20.6 0 32.5 40.1 Rigel 281 34.9 S 8 13.4 

F 09 214 59.3 270 35.6 .. 47.4 36 12.1 .. 46.1 4 06.0 .. 20.7 15 34.8 . . 40.1 Rigil Kent. 140 25.3 560 45.3 
R 10 230 01.8 285 36.4 46.7 51 13.4 45.6 19 08.0 20.9 30 37.0 40.2 Sabik 102 40.5 Sl5 42.1 
I 11 245 04.3 300 37.3 46.l 66 14.8 45.2 34 10.0 21.0 45 39.3 40.3 
I) 12 260 06.7 315 38.l S21 45.5 81 16.1 N 2 44.7 49 12.0 S11 21.2 60 41.6 S 5 40.3 Schedar 350 07.9 N56 26.5 
A 13 775 09.2 330 39.0 44.8 96 17.4 44.3 64 14.1 21.3 75 43.9 40.4 Shaula 96 55.l S37 05.4 
y 14 no 11.6 34S 39.9 44.2 111 18.8 43.8 79 16.l 21.5 90 46.1 40.5 Sirius 258 54.6 S16 41.5 

15 30!> 14 I 0 40.8 .. 43.6 126 20.1 .. 43.4 94 18.1 .. 21.6 105 48.4 . . 40.5 Spica 158 56.8 S11 03.8 
16 320 16.6 15 41.6 42.9 141 21.5 42.9 109 20.2 21.8 120 50.7 40.6 Suhail 223 09.9 $43 21.3 
17 JJ5 19.0 30 42.5 42.3 156 22.8 42.5 124 22.2 21.9 135 52.9 40.7 

18 350 21.5 45 43.4 S21 41.7 171 24.1 N 2 42.0 139 24.2 Sll 22.1 15Q 55.2 S 5 40.7 Vega 80 55.7 N38 46.1 
19 5 24.0 60 44.3 41.0 186 25.5 41.6 154 26.3 22.2 165 57.5 40.8 Zuben'ubi 137 32.4 Sl5 57.8 
20 20 26.4 75 45.2 40.4 201 26.8 41.l 169 28.3 22.4 180 59.8 40.9 S.HA Mer. Poss 
21 35 28.9 90 46.1 .. 39.8 216 28.2 .. 40.7 184 30.3 .. 22.5 196 02.0 . . 40.9 . , h m 

22 50 31.4 105 47.0 39.1 ~31 29.5 40.2 199 32.4 22.7 211 04.3 41.0 Venus 56 30.5 14 59 
23 65 33.8 120 47.9 38.5 246 30.9 39.8 214 34.4 22.8 226 06.6 41.1 Mars 181 50.0 6 38 

h m Jupiter 149 21.0 8 47 
Mer. Poss. 18 42.4 t• 0.8 d 0.6 V 1.3 d 0.5 V 2.0 d 0.2 V 2.3 d 0.1 Saturn 160 41.9 8 01 
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Twilight Moonrise 
SUN MOON Lat. 

Civil 
Sunrise 

9 10 11 12 Neut. 
G.M.T. 

h h m h m h m h m G.H.A. Dec. G.H.A. V Dec. d H.P. . h m m h m 

d h . . , , , , N 72 08 12 10 29 - 12 57 12 04 CJ L_) , . , . , 

9~ 181 57 .5 S22 47 .3 35 19.6 7.4 Nll 10.9 12.l 60.8 N 70 07 53 09 37 - 13 22 13 04 CJ CJ 
196 57.2 47.5 49 46.0 7.3 11 23.0 12.l 60.8 68 07 38 09 05 - 13 42 13 39 13 39 13 49 

02 211 57.0 47.8 64 12.3 7.2 11 35.l 11.9 60. 9 66 07 26 08 41 10 15 13 58 14 05 14 21 14 58 
03 226 56.7 .. 48.0 78 38.5 7.1 11 47.0 12.0 60.9 64 07 15 08 23 09 38 14 11 14 25 14 50 15 34 
04 241 56.4 48.3 93 04.6 7.1 11 59.0 11.8 60.9 62 07 06 08 07 09 11 14 22 14 41 15 12 16 00 
05 256 56.1 48.5 107 30.7 6.9 12 10.8 11.8 60.9 60 06 58 07 54 08 51 14 31 14 55 15 29 16 20 
06 271 55.8 S22 48.8 121 56.6 6.9 Nl2 22.6 11.7 61.0 N 58 06 51 07 43 08 34 14 39 15 07 15 44 16 37 

W 07 286 55.6 49.0 136 22.5 6.8 12 34.3 11.7 61.0 56 06 44 07 33 08 20 14 47 15 17 15 57 16 51 
E 08 301 55.3 49.3 150 48.3 6.7 12 46.0 11.6 61.0 54 06 38 07 24 08 08 14 53 15 26 16 09 17 04 

09 316 55.0 .. 49.5 165 14.0 6.7 12 57.1:, 11.4 61.0 52 06 33 07 16 07 57 14 59 15 34 16 18 17 14 
D 10 331 54.7 49.8 179 39.7 6.5 13 09.0 ll.5 61.0 50 06 28 07 09 07 47 15 05 15 41 16 27 17 24 
N 11 346 54.5 50.0 194 05.2 6.5 13 20.5 11.3 61.l 45 06 16 06 54 07 27 15 16 15 57 16 46 17 44 
E 

12 l 54.2 S22 50.2 N 40 15 26 16 10 17 02 18 01 s 208 30.7 6.3 Nl3 31.8 11.2 61.l 06 06 06 40 07 11 
D 13 16 53.9 50.5 222 56.0 6.3 13 43.0 11.2 61.l 35 05 57 06 29 06 57 15 34 16 21 17 15 18 15 
A 14 31 53.6 50.7 237 21.3 6.2 13 54.2 11.1 61.l 30 05 49 06 19 06 45 15 42 16 31 17 26 18 27 
y 15 46 53.3 .. 51.0 251 46.5 6.1 14 05.3 ll.O 61.l 20 05 33 06 00 06 24 15 55 16 48 17 46 18 48 

16 61 53.l 51.2 266 11.6 6.1 14 16.3 10.9 61.2 N 10 OS l7 05 43 06 06 16 06 17 03 18 03 19 06 
17 76 52.8 51.4 280 36.7 5.9 14 27 .2 10.8 61.2 0 05 01 05 27 05 49 16 17 17 17 18 19 19 23 
18 91 52.5 S22 51.7 295 01.6 5.9 Nl4 38.0 10.1 61.2 S 10 04 42 05 09 05 32 16 27 17 31 18 36 19 40 
19 106 52.2 51.9 309 26.S 5.8 14 48.7 10.6 61.2 20 04 20 04 49 05 13 16 39 17 46 18 53 19 58 
20 121 51.9 52.l 323 51.3 5.7 14 59.3 10.6 61.2 30 03 51 04 25 04 52 16 52 18 03 19 13 20 19 
21 136 51.7 .. 52.4 338 16.0 5.6 15 09.9 10.4 61.2 35 03 33 04 10 04 39 17 00 18 13 19 25 20 32 
22 151 51.4 52.6 352 40.6 5.5 15 20.3 10.3 61.3 40 03 11 03 52 04 25 17 09 18 25 19 38 20 46 
23 166 51.1 52.8 7 05.1 5.4 15 30.6 10.2 61.3 45 02 41 03 30 04 07 17 19 18 39 19 54 21 03 

1000 181 so.a s22 53.1 21 29.5 5.4 NlS 40.8 10.2 61.3 S 50 01 58 03 01 03 45 17 32 18 55 20 14 21 23 
01 196 50.5 53.3 35 53.9 5.3 15 51.0 10.0 61.3 52 01 32 02 47 03 35 17 38 19 03 20 24 21 33 
02 211 50.3 53.5 50 18.2 5.2 16 01.0 9.9 61.3 54 00 53 02 30 03 23 17 45 19 12 20 34 21 44 
03 226 50.0 .. 53.8 64 42.4 5.1 16 10.9 9.8 61.3 56 Ill/ 02 09 03 09 17 52 19 22 20 46 21 57 
04 241 49.7 54.0 79 06.5 5.0 16 20.7 9.7 61.3 58 Ill/ 01 41 02 53 18 00 19 34 21 00 22 12 
05 256 49.4 54.2 93 30.5 5.0 16 30.4 9.5 61.4 S 60 Ill/ 00 59 02 34 18 10 19 47 21 17 22 29 
06 271 49.l S22 54.4 107 54.5 4.9 Nl6 39.9 9.5 61.4 

Twlllght Moonset 07 286 48.8 54.7 122 18.4 4.8 16 49.4 9.3 61.4 lat. Sunset 
T 08 301 48.6 54.9 136 42.2 4.7 16 58.7 9.3 61.4 Civil Neut. 9 10 11 12 
H 09 316 48.3 .. 55.l 151 05.9 4.7 17 08.0 9.1 61.4 
u 10 331 48.0 55.3 165 29.6 4.5 17 17.l 8.9 61.4 . h m h m h m h m h m h m h m 

R 11 346 47.7 55.6 179 53.l 4.5 17 26.0 8.9 61.4 N 72 - 13 16 15 33 06 43 09 40 CJ CJ 
s 12 l 47.4 S22 55.8 194 16.6 4.5 Nl7 34.9 8.7 61.4 N 70 - 14 08 15 52 06 20 08 41 CJ CJ 
D 13 16 47.l 56.0 208 40.l 4.3 17 43.6 8.6 61.4 68 - 14 40 16 07 06 02 08 07 10 18 12 22 
A 14 31 46.9 56.2 223 03.4 4.3 17 52.2 8.5 61.4 66 13 30 15 04 16 20 05 47 07 43 09 37 11 13 
y 15 46 46.6 .. 56.4 237 26.7 4.2 18 00.7 8.4 61.4 64 14 08 15 23 16 30 05 36 07 24 09 08 10 37 

16 61 46.3 56.7 251 49.9 4.2 18 09.l 8.2 61.4 62 14 34 15 38 16 39 05 26 07 08 08 47 10 11 
17 76 46.0 56.9 266 13.1 4.0 18 17.3 8.1 61.4 60 14 55 15 51 16 47 05 17 06 55 08 29 09 51 
18 91 45.7 S22 57.l 280 36.l 4.0 NlB 25.4 7.9 61.4 N 58 15 11 16 03 16 55 05 10 06 44 OB 15 09 34 
19 106 45.4 57.3 294 59.l 4.0 18 33.3 7.8 61.5 56 15 26 16 12 17 01 05 03 06 34 08 02 09 20 
20 121 45.1 57.5 309 22.l 3.9 18 41.l 7.7 61.5 54 15 38 16 21 17 07 04 58 06 26 07 51 09 08 
21 136 44.9 .. 57.7 )23 45.0 3.8 18 48.8 7.6 61.5 52 15 49 16 29 17 13 04 52 06 18 07 42 08 57 
22 151 44.6 58.0 338 07.8 3.7 18 56.4 7.4 61.5 50 15 58 16 36 17 18 04 48 06 11 07 33 08 48 
23 166 44.3 58.2 352 30.5 3.7 19 03.8 7.2 61.5 45 16 18 16 52 17 29 04 38 05 57 07 15 08 27 

11~ 181 44.0 S22 58.4 6 53.2 3.7 Nl9 11.0 7.l 61.5 N 40 16 35 17 05 17 39 04 29 05 45 07 00 08 11 
196 43.7 58.6 21 15.9 3.5 19 18.l 7.0 61.5 35 16 49 17 17 17 48 04 22 05 35 06 47 07 57 

02 211 43.4 58.8 35 38.4 3.6 19 25.1 6.8 61.5 30 17 01 17 27 17 57 04 16 05 26 06 36 07 45 
03 226 43.2 .. 59.0 50 01.0 3.4 19 31.9 6.7 61.5 20 17 21 17 45 18 13 04 05 05 10 06 18 07 24 
04 241 42.9 59.2 64 23.4 3.4 19 38.6 6.5 61.5 N 10 17 39 18 02 18 29 03 55 04 57 06 01 07 06 
05 256 42.6 59.4 78 45.8 3.4 19 45.l 6.4 61.5 0 17 57 18 19 18 45 03 46 04 45 05 46 06 50 
06 271 42.3 S22 59.6 93 08.2 3.3 Nl9 51.5 6.3 61.4 S 10 18 14 18 37 19 04 03 38 04 32 05 31 06 33 
07 286 42.0 22 59.9 107 30.5 3.3 19 57.8 6.0 61.4 20 18 32 18 57 19 26 03 28 04 19 05 15 06 15 
08 301 41.7 23 00.l 121 52.8 3.2 20 03.8 6.0 61.4 30 18 54 19 21 19 54 03 17 04 04 04 56 05 'i4 

F 09 316 41.4 .. 00.3 136 15.0 3.2 20 09.8 5.7 61.4 35 19 07 19 36 20 13 03 11 03 55 04 45 OS 42 
R 10 331 41.l 00.5 150 37.2 3.2 20 15.5 5.7 61.4 40 19 21 19 54 20 35 03 04 03 45 04 33 05 78 
I 11 346 40.9 00.7 164 59.4 3.1 20 21.2 5.4 61.4 45 19 39 20 16 21 05 02 56 03 34 04 18 05 12 

D 12 l 40.6 S23 00.9 179 21.5 3.0 N20 26.6 5.3 61.4 S 50 20 01 20 45 21 49 02 46 03 20 04 00 04 !:>2 
A 13 16 40.3 01.l 193 43.5 3.1 20 31.9 5.2 61.4 52 20 11 20 59 22 15 02 42 03 13 03 52 04 42 y 14 31 40.0 01.3 208 05.6 3.0 20 37.1 5.0 61.4 54 20 23 21 17 22 54 02 37 03 06 03 43 04 31 

15 46 39.7 .. 01.5 222 27.6 2.9 20 42.l 4.8 61.4 56 20 37 21 38 //11 02 32 02 58 03 32 04 19 
16 61 39.4 01.7 236 49.5 3.0 20 46.9 4.7 61.4 58 20 53 22 06 Ill/ 02 26 02 49 03 20 04 05 
17 76 39.l 01.9 251 11.5 2.9 20 51.6 4.5 61.4 s 60 21 13 22 49 /Ill 02 19 02 38 03 07 03 48 
18 91 38.8 S23 02.1 265 33.4 2.9 N20 56.l 4.4 61.4 SUN MOON 19 106 38.6 02.3 279 55.3 2.8 21 00.5 4.2 61.4 
20 121 38.3 02.5 294 17.1 2.9 21 04.7 4.0 61.3 Eqn. of Time Mer. Mer. Pass. 

Pho•e Day Ag• 21 136 38.0 .. 02.7 308 39.0 2.8 21 08.7 3.9 61.3 oo· 12• Pou. Upper Lower 
22 151 37.7 02.9 323 00.8 2.8 21 12.6 3.7 61.3 m . m . h "' h m h "' d 
23 166 37.4 03.1 337 22.6 2.8 21 16.3 3.5 61.3 9 07 51 07 37 11 52 22 30 10 01 13 

10 07 24 07 10 11 53 23 31 11 00 14 0 S.D. 16.3 d 0.2 S.D. 16.6 16.7 16.7 11 06 57 06 43 11 53 24 35 12 03 15 



7.40 DECEMBER 12, 13, 14 (SAT., SUN., MON.) 

AJ./IES VENUS --4.4 MARS +1.2 JUPITER -1.3 SATURN +l.O STARS 
G.Ml. 

G.H.A G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec Nome S.H.A. o ... c. 

" 'h 
" ' . . . . . ' . 0 " . " 

1200 80 36.3 135 48.8 S21 37.9 261 32.2 N 2 39.3 229 36.4 S11 23.0 241 08.9 S 5 41.1 Acnmor 315 36.2 S40 22.8 
01 95 38.7 150 49.7 37.2 276 33.6 38.9 244 38.5 23.1 256 11.l 41.2 Achernar 335 44.3 S57 20.0 
02 110 41.2 165 50.6 36.6 291 34.9 38.4 259 40.5 23.3 271 13.4 41.3 Acrux 1 /l 36.5 S62 59.5 
03 125 43.7 180 51.5 .. 36.0 306 36.2 .. 38.0 274 42.5 .. 23.4 286 15.7 .. 41.4 Adhoro 255 31.l S28 56.8 
04 140 46.1 195 52.4 35.3 321 37.6 37.5 289 44.6 23.6 301 17.9 41.4 Aldeboron 291 16.7 Nl6 28.4 
05 155 48.6 210 53.3 34.7 336 38.9 37.l 304 46.6 23.7 316 20.2 41.5 
06 170 51.1 225 54.2 S21 34.0 351 40.3 N 2 36.6 319 48.6 S11 23.9 331 22.5 S 5 41.6 Alioth 166 42.0 N56 03.3 
07 185 53.5 240 55.2 33.4 6 41.6 36.2 334 50.7 24.0 346 24.8 41.6 Alkaid 153 18.l N49 24.l 

s 08 200 56.0 255 56.l 32.8 21 43.0 35.7 349 52.7 24.1 l 27.0 41.7 Al No'ir 28 14.0 S47 03.2 
A 09 215 58.5 270 57.0 .. 32.1 36 44.3 .. 35.3 4 54.7 .. 24.3 16 29.3 .. 41.8 Alnilam 276 10.5 S 1 12.8 
T 10 231 00.9 285 57.9 31.5 51 45.7 34.8 19 56.8 24.4 31 31.6 41.8 Alphard 218 19.6 S 8 34.7 
u 11 246 03.4 300, 58.9 30.8 66 47.0 34.4 34 58.8 24.6 46 33.9 41.9 
R 12 261 05.9 315 59.8 S21 30.2 81 48.4 N 2 33.9 50 00.9 S11 24.7 61 36.1 S 5 42.0 Alphecca 126 31.7 N26 46.6 
D 13 276 08.3 331 00.7 29.6 96 49.7 33.5 65 02.9 24.9 76 38.4 42.0 Alpheratz 358 08.4 N28 59.5 
A 14 291 10.8 346 01.7 28.9 111 51.0 33.0 80 04.9 25.0 91 40.7 42.l Altair 62 32.0 N 8 49.3 
y 15 306 13.2 1 02.6 .. 28.3 126 52.4 .. 32.6 95 07.0 .. 25.2 106 43.0 .. 42.2 Ankoo 353 39.3 S42 24.6 

16 321 15.7 16 03.6 27.7 141 53.7 32.1 110 09.0 25.3 121 45.2 42.2 Antares 112 56.2 S26 23.4 
17 336 18.2 31 04.5 27.0 156 55.1 31.7 125 11.0 25.5 136 47.5 42.3 
18 .351 20.6 46 05.5 S21 26.4 171 56.4 N 2 31.2 140 13.l SU 25.6 151 49.8 S 5 42.4 Arcturus 146 17.9 N19 16.6 
19 6 23.l 6J 06.4 25.7 186 57.8 30.8 155 15.1 25.8 166 52.1 42.4 Atria 108 20.2 S68 59.6 
20 21 Z">.6 76 07.4 25.1 201 59.1 30.3 170 17.l 25.9 181 54.3 42.5 Avior 234 27.4 S59 26.8 
21 }6 28.0 91 08.3 .. 24.5 217 00.5 .. 29.9 185 19.2 .. 26.l 196 56.6 . . 42.6 Bellatrix 278 57.5 N 6 20.0 
22 <;l 30.5 106 09.3 23.8 232 01.8 29.4 200 21.2 26.2 211 58.9 42.6 Betelgeu•e 271 27.0 N 7 24.2 
23 66 33.0 121 10.2 23.2 247 03.2 29.0 215 23.2 26.4 227 01.2 42.7 

1300 81 35.4 136 11.2 S21 22.5 262 04.5 N 2 28.5 230 25.3 Sll 26.5 242 03.4 S 5 42.7 Canopus 264 06.3 S52 41.l 
01 96 37.9 151 12.2 21.9 277 05.9 28.1 245 27.3 26.7 257 05.7 42.8 Capello 281 09.6 N45 58.8 
02 111 40.4 166 13.2 21.2 292 07.2 27.6 260 29.4 26.8 272 08.0 42.9 Deneb 49 48.2 N45 13.l 
03 126 42.8 181 14.1 .. 20.6 307 08.6 .. 27.2 275 31.4 .. 26.9 287 10.3 .. 42.9 Denebola 182 58.2 Nl4 40.4 
04 141 45.3 196 15.1 20.0 322 09.9 26.8 290 33.4 27.1 302 12.5 43.0 Diphdo 349 19.9 Sl8 05.3 
05 156 47.7 211 16.l 19.3 337 11.3 26.3 305 35.5 27.2 317 14.8 43.1 
06 171 50.2 226 17.1 S21 18.7 352 12.6 N 2 25.9 320 37.5 SU 27.4 332 17.1 S 5 43.l Dubhe 194 21.0 N61 50.7 
07 186 52.7 241 18.l 18.0 7 14.0 25.4 335 39.5 27.5 347 19.4 43.2 Elnath 278 42.7 N28 35.5 
08 201 55.1 256 19.1 17.4 22 15.4 25.0 350 41.6 27.7 2 21.6 43.3 Eltanin 90 57.9 N51 29.6 

s 09 216 57.6 271 20.0 .. 16.7 37 16.7 .. 24.5 5 43.6 .. 27.8 17 23.9 .. 43.3 Enif 34 10.9 N 9 47.5 
u 10 232 00.1 286 21.0 16.1 52 18.l 24.1 20 45.7 28.0 32 26.2 43.4 Fomalhaut 15 50.5 S29 43.3 
N 11 247 02.5 301 22.0 15.5 67 19.4 23.6 35 47.7 28.1 47 28.5 43.5 
D 12 262 05.0 316 23.0 S21 14.8 82 20.8 N 2 23.2 50 49.7 SU 28.3 62 30.8 S 5 43.5 Gacrux 172 28.0 S57 00.3 
A 13 277 07.5 331 24.0 14.2 97 22.1 22.7 65 51.8 28.4 77 33.0 43.6 Gienah 176 17.2 S17 26.3 
y 14 292 09.9 346 25.0 13.5 112 23.5 22.3 80 53.8 28.6 92 35.3 43.7 Hodor 149 22.6 S60 16.8 

15 307 12.4 l 26.1 .. 12.9 127 24.8 .. 21.8 95 55.8 .. 28.7 107 37.6 . . 43.7 Hamal 328 27.7 N23 22.7 
16 322 14.9 16 27.1 12.2 142 26.2 21.4 110 57.9 28.8 122 39.9 43.8 Kaus Aust. 84 16.1 S34 23.6 
17 337 17.3 31 28.1 11.6 157 27.5 21.0 125 59.9 29.0 137 42.1 43.9 

18 352 19.8 46 29.1 S21 10.9 172 28.9 N 2 20.5 141 02.0 SU 29.1 152 44.4 S 5 43.9 Kochab 137 20.0 N74 13.7 
19 7 22.2 61 30.1 10.3 187 30.3 20.1 156 04.0 29.3 167 46.7 44.0 Markab 14 02.4 Nl5 06.5 
20 22 24.7 76 31.1 09.7 202 31.6 19.6 171 06.0 29.4 182 49.0 44.1 Menkar 314 40.0 N 4 01.l 
21 37 27.2 91 32.2 .. 09.0 217 33.0 .. 19.2 186 08.l .. 29.6 197 51.3 .. 44.1 Menkent 148 36.3 S36 16.6 
22 52 29.6 106 33.2 08.4 232 34.3 18.7 201 10.l 29.7 212 53.5 44.2 Miaplacidus 221 44.2 S69 38.3 
23 67 32.l 121 34.2 07.7 247 35.7 18.3 216 12.2 29.9 227 55.8 44.3 

14~ 82 34.6 136 35.3 S21 07.l 262 37.0 N 2 17.8 231 14.2 S11 30.0 242 58.1 S 5 44.3 Mirfak 309 14.4 N49 47.9 
97 37.0 151 36.3 06.4 277 38.4 17.4 246 16.2 30.2 258 00.4 44.4 Nunki 76 28.5 S26 19.2 

02 112 39.5 166 37.4 05.8 292 39.8 17.0 261 18.3 30.3 273 02.7 44.4 Peacock 53 57.5 S56 47.8 
03 127 42.0 181 38.4 .. 05.1 307 41.1 .. 16.5 276 20.3 .. 30.4 288 04.9 .. 44.5 Pollux 243 56.8 N28 04.2 
04 142 44.4 196 39.4 04.5 322 42.5 16.1 291 22.4 30.6 303 07.2 44.6 Procyon 245 24.6 N 5 16.3 
05 157 46.9 211 40.5 03.8 337 43.8 15.6 306 24.4 30.7 318 09.5 44.6 

06 172 49.3 226 41.5 S21 03.2 352 45.2 N 2 15.2 321 26.4 S11 30.9 333 11.8 S 5 44.7 Rasalhague 96 29.2 Nl2 34.4 
07 187 51.8 241 42.6 02.5 7 46.5 14.7 336 28.5 31.0 348 14.l 44.8 Regulus 208 09.0 Nl2 03.4 
08 202 54.3 256 43.7 01.9 22 47.9 14.3 351 30.5 31.2 3 16.3 44.8 Rigel 281 34.9 S 8 13.4 

M 09 217 56.7 271 44.7 .. 01.2 37 49.3 .. 13.9 6 32.6 .. 31.3 18 18.6 .. 44.9 Rigil Kent. 140 25.2 560 45.3 
0 10 232 59.2 286 45.8 21 00.6 52 50.6 13.4 21 34.6 31.5 33 20.9 45.0 Sabik 102 40.5 S15 42.1 
N 11 248 01.7 301 46.9 20 59.9 67 52.0 13.0 36 36.6 31.6 48 23.2 45.0 

D 12 263 04.1 316 47.9 S20 59.3 82 53.4 N 2 12.5 51 38.7 S11 31.8 63 25.5 S 5 45.1 Schedar 350 07.9 N56 26.5 
A 13 278 06.6 331 49.0 58.7 97 54.7 12.1 66 40.7 31.9 78 27.7 45.2 Shaula 96 55.0 S37 05.4 
y 14 293 09.1 346 50.1 58.0 112 56.1 11.6 81 42.8 32.0 93 30.0 45.2 Sirius 258 54.6 S16 41.5 

15 308 11.5 1 51.2 .. 57.4 127 57.4 .. 11.2 96 44.8 .. 32.2 108 32.3 . . 45.3 Spico 158 56.8 S11 03.8 
16 323 14.0 16 52.2 56.7 142 58.8 10.8 111 46.8 32.3 123 34.6 45.3 Suhoil 223 09.9 S43 21.3 
17 338 16.5 31 53.3 56.l 158 00.2 10.3 126 48.9 32.5 138 36.9 45.4 

18 353 18.9 46 54.4 S20 55.4 173 01.5 N 2 09.9 141 50.9 S11 32.6 153 39.1 S 5 45.5 Vega 80 55.7 N38 46.l 
19 8 21.4 61 55.5 54.8 188 02.9 09.4 156 53.0 32.8 168 41.4 45.5 Zuben'ubi 137 32.4 S15 57.8 
20 23 23.8 76 56.6 54.l 203 04.2 09.0 171 55.0 32.9 183 43.7 45.6 S.H.A. Mer. Pon. 
21 38 26.3 91 57.7 .. 53.5 218 05.6 .. 08.5 186 57.l .. 33.0 198 46.0 .. 45.7 . , h m 

22 53 28.8 106 58.8 52.8 ~33 07.0 08.1 201 59.l 33.2 213 48.3 45.7 Venus 54 35.8 14 54 
23 68 31.2 121 59.9 52.2 248 08.3 07.7 217 01.l 33.3 228 50.5 45.8 Mars 180 29.1 6 31 

h m Jupiter 148 49.9 8 37 
Mt"r Poss. 18 30.6 V l.O d O.b V 1.4 d 0.4 V 2.0 d O.l V 2.3 d 0.1 Saturn 160 28.0 7 51 



DECEMBER 12, 13, 14 (SAT., SUN., MON.) 241 

Twilight Moonrise 
SUN MOON lat. Sunrise 

Naut. Civil 12 13 14 15 
G.M.T. 

d h m h m h m h m h m h m h m G.H.A. Dec. G.H.A. 11 Dec. H.P. . 
h ' . , 

' . ' 
, N 72 08 17 10 40 - CJ CJ CJ 17 59 

d .. . 
12: 181 37 .l S23 03.3 351 44.4 2.a N21 19.8 3.4 61.3 N 70 07 58 09 44 - CJ CJ 16 12 18 43 

196 36.8 03.4 6 06.2 2.7 21 23.2 3.2 61.3 68 07 42 09 10 - 13 49 15 12 17 15 19 12 
02 211 36.S 03.6 20 27.9 2.8 21 26.4 3.1 61.3 66 07 30 08 46 10 23 14 58 16 11 17 so 19 34 
03 226 36.2 .. 03.8 34 49.7 2.7 21 29.S 2.8 61.2 64 07 19 08 27 09 43 15 34 16 45 18 15 19 51 
04 241 35.9 04.0 49 11.4 2.8 21 32.3 2.8 61.2 62 07 09 08 11 09 16 16 00 17 09 18 35 20 OS 
05 256 35.7 04.2 63 33.2 2.7 21 35.1 2.5 61.2 60 07 01 07 58 08 55 16 20 17 29 18 51 20 17 

06 271 35.4 S23 04.4 77 54.9 2.8 N21 37.6 2.4 61.2 N 58 06 54 07 46 08 38 16 37 17 45 19 04 20 28 
07 286 35.1 04.6 92 16.7 2.7 21 40.0 2.2 61.2 56 06 47 07 36 08 23 16 51 17 59 19 16 20 37 

s 08 301 34.8 04.8 106 38.4 2.8 21 42.2 2.1 61.2 54 06 41 07 27 08 11 17 04 18 11 19 26 20 44 
A 09 316 34.5 .. os.o 121 00.2 2.8 21 44.3 1.8 61.1 52 06 36 07 19 08 00 17 14 18 21 19 35 20 51 
T 10 331 34.2 05.1 135 22.0 2.8 21 46.l 1.7 61.1 50 06 30 07 12 07 so 17 24 18 31 19 43 20 58 
u 11 346 33.9 05.3 149 43.8 2.8 21 47.8 1.6 61.1 45 06 19 06 56 07 30 17 44 18 so 20 01 21 11 
R 12 l 33.6 S23 05.5 164 05.6 2.8 N21 49.4 1.4 61.1 N 40 06 09 06 43 07 13 18 01 19 06 20 15 21 23 
0 13 16 33.3 05.7 178 27.4 2.8 21 50.8 1.2 61.1 35 05 59 06 31 06 59 18 15 19 20 20 26 21 32 
A 14 31 33.0 05.9 192 49.2 2.8 21 52.0 1.0 61.0 30 05 51 06 21 06 47 18 27 19 32 20 37 21 41 
y 15 46 32.7 .. 06.1 207 11.0 2.9 21 53.0 0.9 61.0 20 05 35 06 02 06 26 18 48 19 52 20 55 21 55 

16 61 32.S 06.2 221 32.9 2.9 21 53.9 0.7 61.0 N 10 OS 19 OS 45 06 08 19 06 20 09 21 10 22 07 
17 76 32.2 06.4 235 54.8 2.9 21 54.6 0.6 61.0 0 OS 02 OS 28 OS SO 19 23 20 26 21 25 22 19 
18 91 31.9 S23 06.6 250 16.7 3.0 N21 55.2 0.4 60.9 S 10 04 43 OS 10 05 33 19 40 20 42 21 39 22 31 
19 106 31.6 06.8 264 38.7 3.0 21 55.6 0.2 60.9 20 04 21 04 50 OS 14 19 58 20 59 21 54 22 43 
20 121 31.3 07.0 279 00.7 3.0 21 55.8 o.o 60.9 30 03 52 04 25 04 53 20 19 21 19 22 12 22 57 
21 136 31.0 .. 07.1 293 22.7 3.0 21 55.8 0.1 60.9 35 03 34 04 10 04 40 20 32 21 31 22 22 23 06 
22 151 30.7 07.3 307 44.7 3.1 21 55.7 0.2 60.8 40 03 11 03 52 04 25 20 46 21 45 22 34 23 15 
23 166 30.4 07.5 322 06.8 3.1 21 55.5 0.5 60.8 45 02 41 03 30 04 07 21 03 22 00 22 48 23 26 

13 00 181 30.1 S23 07.7 336 28.9 3.2 N21 55.0 0.6 60.8 s so 01 56 03 01 03 45 21 23 22 20 23 04 23 39 
01 196 29.8 07.8 350 51.1 3.2 21 54.4 0.7 60.8 52 01 30 02 46 03 34 21 33 22 29 23 12 23 45 
02 211 29.S 08.0 S 13.3 3.3 21 53.7 1.0 60.7 54 00 48 02 28 03 22 21 44 22 40 23 21 23 52 
03 226 29.2 .. 08.2 19 35.6 3.3 21 52.7 1.1 60.7 56 Ill/ 02 07 03 08 21 57 22 51 23 31 23 59 
04 241 28.9 08.3 33 57.9 3.4 21 51.6 1.2 60.7 58 Ill/ 01 38 02 52 22 12 23 05 23 42 24 08 
05 256 28.6 08.S 48 20.3 3.4 21 50.4 1.4 60.7 S 60 Ill/ 00 53 02 32 22 29 23 20 23 54 24 17 

06 271 28.4 S23 08.7 62 42.7 3.5 N21 49.0 1.6 60.6 Twilight Moonaet 07 286 28.1 08.9 77 05.2 3.5 21 47.4 1.7 60.6 lat. Sunset 
08 301 27.8 09.0 91 27.7 3.6 21 45.7 1.9 60.6 Civil Naut. 12 13 14 15 

s 09 316 27.S .. 09.2 105 50.3 3.6 21 43.8 2.0 60.S 
u 10 331 27.2 09.4 120 12.9 3.7 21 41.8 2.2 60.S . h m h m h .. h m h m • m h .. 
N 11 346 26.9 09.5 134 35.6 3.8 21 39.6 2.4 60.5 N 72 - 13 08 15 31 CJ CJ Cl 14 28 
0 12 l 26.6 S23 09.7 148 58.4 3.8 N21 37.2 2.5 60.4 N 70 - 14 04 15 50 CJ Cl 14 18 13 43 
A 13 16 26.3 09.9 163 21.2 3.9 21 34.7 2.6 60.4 68 - 14 38 16 06 12 22 13 11 13 14 13 12 
y 14 31 26.0 10.0 177 44.l 4.0 21 32.1 2.8 60.4 66 13 25 15 02 16 19 11 13 12 12 12 38 12 so 

15 46 25.7 .. 10.2 192 07.1 4.1 21 29.3 3.0 60.3 64 14 OS 15 22 16 29 10 37 11 38 12 13 12 31 
16 61 25.4 10.3 206 30.2 4.1 21 26.3 3.1 60.3 62 14 32 15 37 16 39 10 11 11 13 11 52 12 17 
17 76 25.1 10.5 220 53.3 4.2 21 23.2 3.2 60.3 60 14 53 15 51 16 47 09 51 10 53 11 36 12 04 
18 91 24.8 S23 10.7 235 16.S 4.2 N21 20.0 3.4 60.2 N 58 15 11 16 02 16 54 09 34 10 37 11 22 11 53 
19 106 24.5 10.8 249 39.7 4.4 21 16.6 3.6 60.2 56 15 25 16 12 17 01 09 20 10 23 11 10 11 43 
20 121 24.2 11.0 264 03.1 4.4 21 13.0 3.7 60.2 54 15 37 16 21 17 07 09 08 10 11 10 59 11 35 
21 136 23.9 .. 11.1 278 26.S 4.5 21 09.3 3.8 60.l 52 15 48 16 29 17 13 08 57 10 00 10 so 11 27 
22 151 23.6 11.3 292 50.0 4.6 21 05.S 4.0 60.l so 15 58 16 36 17 18 08 48 09 51 10 41 11 21 
23 166 23.3 11.S 307 13.6 4.7 21 01.S 4.1 60.1 45 16 19 16 52 17 29 08 27 09 31 10 23 11 06 

14: 181 23.0 S23 11.6 321 37.3 4.7 N20 57.4 4.3 60.0 N 40 16 35 17 06 17 40 08 11 09 14 10 08 10 54 
196 22.7 11.8 336 01.0 4.9 20 53.1 4.4 60.0 35 16 49 17 17 17 49 07 57 09 01 09 56 10 43 

02 211 22.4 11.9 350 24.9 4.9 20 48.7 4.5 60.0 30 17 01 17 28 17 58 07 45 08 49 09 45 10 34 
03 226 22.l .. 12.1 4 48.8 5.0 20 44.2 4.7 59.9 20 17 22 17 46 18 14 07 24 08 28 09 26 10 18 
04 241 21.9 12.2 19 12.8 5.1 20 39.S 4.8 59.9 N 10 17 41 18 03 18 30 07 06 08 10 09 10 10 04 
05 256 21.6 12.4 33 36.9 5.2 20 34.7 5.0 59.9 0 17 58 18 20 18 47 06 50 07 53 08 54 09 51 
06 271 21.3 S23 12.S 48 01.1 5.3 N20 29.7 5.1 59.8 S 10 18 15 18 38 19 OS 06 33 07 36 08 39 09 38 
07 286 21.0 12.7 62 25.4 5.4 20 24.6 5.2 59.8 20 18 34 18 59 19 28 06 15 07 18 08 22 09 24 
08 301 20.7 12.8 76 49.8 5.5 20 19.4 5.3 59.7 30 18 56 19 23 19 57 05 54 06 57 08 03 09 08 

M 09 316 20.4 .. 13.0 91 14.3 5.6 20 14.1 5.5 59.7 35 19 09 19 38 20 15 05 42 06 45 07 51 08 58 
0 10 331 20.l 13.1 105 38.9 5.6 20 08.6 5.6 59.7 40 19 24 19 56 20 38 OS 28 06 31 07 38 08 47 
N 11 346 19.8 13.3 120 03.S 5.8 20 03.0 S.7 59.6 45 19 41 20 19 21 08 OS 12 06 14 07 23 08 34 
0 12 l 19.S S23 13.4 134 28.3 5.9 Nl9 57.3 S.8 59.6 s so 20 04 20 48 21 53 04 52 05 54 07 04 08 18 
A 13 16 19.2 13.6 148 53.2 5.9 19 51.S 6.0 59.6 52 20 14 21 03 22 20 04 42 OS 44 06 55 08 11 
v 14 31 18.9 13.7 163 18.1 6.1 19 45.S 6.1 59.S 54 20 27 21 21 23 03 04 31 OS 33 06 45 08 03 

15 46 18.6 .. 13.8 177 43.2 6.2 19 39.4 6.2 59.5 56 20 41 21 42 Ill/ 04 19 05 20 06 34 07 54 
16 61 18.3 14.0 192 08.4 6.2 19 33.2 6.3 59.4 58 20 57 22 11 Ill/ 04 05 OS 06 06 20 07 43 
17 76 18.0 14.l 206 33.6 6.4 19 26.9 6.5 59.4 S 60 21 17 22 58 Ill/ 03 48 04 48 06 OS 07 31 
18 91 17.7 S23 14.3 220 59.0 6.4 Nl9 20.4 6.5 59.4 SUN MOON 19 106 17.4 14.4 235 2'4.4 6.6 19 13.9 6.7 59.3 

Eqn. of Time Mer. Pou. 20 121 17.1 14.S 249 50.0 6.7 19 07.2 6.8 59.3 Day 
Mer. 

Ag• Phase 
21 136 16.8 .. 14.7 264 15.7 6.7 19 00.4 6.9 59.2 oo· 12• Pass. Upper Lower 
22 151 16.S 14.8 278 41.4 6.9 18 53.S 7.0 59.2 m I m I h ffl h m h ffl d 
23 166 16.2 15.0 293 07.3 7.0 18 46.S 7.1 59.2 12 06 29 06 15 11 54 00 35 13 06 16 

13 06 01 05 47 11 54 01 38 14 09 17 0 5.0. 16.3 d 0.2 s.o. 16.6 16.S 16.2 14 05 33 OS 18 11 55 02 40 15 09 18 



242 DECEMBER 15, 16, 17 (TUES., WED., THURS.) 

ARIES VENUS -4.4 MARS +1. l JUPITER -1.4 SATURN +1.0 STARS 
G.MT. 

GH.A. G.H.A. Dec:. G.H.A. Dec. G.H.A. Dec. G.H.A. O..c. Name S.H.A. Oec. 

" I, .. ' . . ' . , . . ' . ' . . ' . , . 
15~ 8:l 33.7 137 01.0 S20 51.5 263 09.7 N 2 07.2 232 03.2 S11 33.5 243 52.8 S 5 45.9 Acamor 315 36.2 S40 22.9 

98 36.2 15;? 02.l 50.9 278 11.1 06.8 247 05.2 33.6 258 55.l 45.9 Achernar 335 44.3 S57 20.1 
02 l I J Jfl.6 167 03.2 50.2 293 12.4 06.3 262 07.3 33.8 273 57.4 46.0 Acrux 173 36.4 S62 59.5 
Ol 17li 41 I 182 04.3 .. 49.6 308 13.8 .. 05.9 277 09.3 .. 33.9 288 59.7 .. 46.0 Adhara 255 31.l S28 56.8 
04 14 J 4).6 197 05 4 48.9 323 15] 05.5 292 11.4 34.1 304 02.0 46.1 Aldebaran 291 16. 7 Nl6 28.4 
0', l ',fl 4f, 0 ? 12 Qt, l, 48.3 338 H,.5 05.0 307 13.4 34.2 319 04.2 46.2 
0(, I/! 1111.•, 7'27 07.7 520 47.6 353 17.9 N ?. 04.6 322 15.4 S11 34.3 334 06.5 5 5 46.2 Alioth 166 41.9 N56 03.3 o, J flll •,1 fJ 247 08.8 46.9 8 19.3 04.1 337 17.5 34.5 349 08.8 46.3 Alkaid 153 18.1 N49 24.l 

r OR 703 ',3 4 257 09.9 46.3 2.3 20.6 03.7 352 19.5 34.6 4 11.1 46.4 Al No'ir 28 14.0 S47 03.2 
09 2 IB 55.'I 272 11.l .. 45.6 38 22.0 . . 03.3 7 21.6 .. 34.8 19 13.4 .. 46.4 Alnilam 276 10.5 5 l 12.8 \J 10 2 33 58.3 287 12.2 45.0 53 23.4 02.8 22 23.6 34.9 34 15.7 46.5 Alphard 19.5 S 8 34.7 f 218 

' 
11 249 00.8 302 13.4 44.3 68 24.7 02.4 37 25.7 35.1 49 17.9 46.5 ., 
12 264 03.3 317 14.5 520 43.7 83 26.l N 2 01.9 D 52 27.7 S11 35.2 64 20.2 S 5 46.6 Alphecca 126 31. 7 N26 46.5 

A 13 279 05.7 332 15.6 43.0 98 27.5 01.5 67 29.8 35.3 79 22.5 46.7 Alph.,rat, J58 08.4 N28 59_,; 
y 14 294 08.2 347 16.8 42.4 113 28.8 01.1 82 31.8 35.5 94 24.8 46.7 Altair 62 32.0 N 8 49.7 

15 309 10.7 2 17.9 .. 41.7 128 30.2 .. 00.6 97 33.8 .. 35.6 109 27.1 . . 46.8 Ankon 353 39.3 S42 24.6 
16 324 13.1 17 19.l 41.1 143 31.6 2 00.2 112 35.9 35.8 124 29.4 46.9 Antares 112 56.2 526 2 l 4 
17 339 15.6 32 20.2 40.4 158 33.0 l 59.8 127 37.9 35.9 139 31.6 46.9 
18 354 18.1 47 21.4 S20 39.8 173 34.3 N 1 59.3 142 40.0 S11 36.l 154 33.9 S 5 47.0 Arcturus 146 17.9 Nl9 lb.6 
19 9 20.5 62 22.6 39.l 188 35.7 58.9 157 42.0 36.2 169 36.2 47.0 Atria 108 20.2 S68 59.6 
20 24 23.0 77 23.7 38.5 203 37.l 58.4 172 44.l 36.3 184 38.5 47.l Avior 234 27.3 S59 26.9 
21 39 25.4 92 24.9 .. 37.8 218 38.4 .. 58.0 187 46.1 .. 36.5 199 40.8 .. 47.2 Bellatrix 278 57.5 N 6 20.0 
22 54 27.9 107 26.1 37.2 233 39.8 57.6 202 48.2 36.6 214 43.l 47.2 Betelgeuse 271 27.0 N 7 24.2 
23 69 30.4 122 27.3 36.5 248 41.2 57.1 217 50.2 36.8 229 45.3 47.3 

16 00 84 32.8 137 28.4 S20 35.9 263 42.5 N 1 56.7 232 52.3 S11 36.9 244 47.6 S 5 47.4 Canopus 264 06.3 S52 41.1 
01 99 35.3 152 29.6 35.2 278 43.9 56.2 247 54.3 37.1 259 49.9 47.4 Capello 281 09.5 N45 58.8 
02 114 37.8 167 30.8 34.6 293 45.3 55.8 262 56.3 37.2 274 52.2 47.5 Deneb 49 48.2 N45 13.1 
03 129 40.2 182 32.0 .. 33.9 308 46.7 .. 55.4 277 58.4 .. 37.3 289 54.5 . . 47.5 Denebola 182 58.2 Nl4 40.4 
04 144 42.7 197 33.2 33.2 323 48.0 54.9 293 00.4 37.5 304 56.8 47.6 Oiphdo 349 19.9 S18 05.3 
05 159 45.2 212 34.4 32.6 338 49.4 54.5 308 02.5 37.6 319 59.l 47.7 

06 174 47.6 227 35.6 S20 31.9 353 50.8 N l 54.1 323 04.5 S11 37.8 335 01.3 S 5 47.7 Dubhe 194 20.9 N61 50.7 

w 07 189 50.l 242 36.8 31.3 8 52.2 53.6 338 06.6 37.9 350 03.6 47.8 Elnath 278 42.7 N28 35.5 
08 204 52.6 257 38.0 30.6 23 53.5 53.2 353 08.6 38.0 5 05.9 47.8 Eltanin 90 57.9 N51 29.5 

f 09 219 55.0 272 39.2 .. 30.0 38 54.9 .. 52.8 8 10.7 .. 38.2 20 08.2 . . 47.9 Enif 34 10.9 N 9 47.5 
0 10 234 57.5 287 40.4 29.3 53 56.3 52.3 23 12.7 38.3 35 10.5 48.0 Fomalhaut 15 50.5 S29 43.3 
N 11 249 59.9 302 41.6 28.7 68 57.7 51.9 38 14.8 38.5 50 12.8 48.0 
E 

12 27.9 S57 00.3 s 265 02.4 317 42.8 S20 28.0 83 59.0 N 1 51.4 53 16.8 SU 38.6 65 15.l S 5 48.1 Gacrux 172 

D 13 280 04.9 332 44.0 27.4 99 00.4 51.0 68 18.9 38.7 80 17.3 48.2 Gienah 176 17.l S17 26.3 

A 
14 295 07.3 347 45.2 26.7 114 01.8 50.6 83 20.9 38.9 95 19.6 48.2 Hodor 149 22.5 S60 16.8 

y 15 310 09.8 2 46.5 .. 26.0 129 03.2 .. 50.l 98 23.0 . . 39.0 110 21.9 .. 48.3 Hamal 328 27.7 N23 22.7 
16 325 12.3 17 47.7 25.4 144 04.5 49.7 113 25.0 39.2 125 24.2 48.3 Kaus Au~t. 84 16.1 S34 23.6 
17 340 14.7 32 48.9 24.7 159 05.9 49.3 128 27 .1 39.3 140 26.5 48.4 

18 355 17.2 47 50.2 S20 24.l 174 07.3 N 1 48.8 143 29.l SU 39.5 155 28.8 5 5 48.5 Kochab 137 19.9 N74 13.7 
19 10 19.7 62 51.4 23.4 189 08.7 48.4 158 31.2 39.6 170 31.l 48.5 Markab 14 02.4 Nl5 06.5 
20 25 22.1 77 52.6 22.8 204 10.l 48.0 173 33.2 39.7 185 33.4 48.6 Menkar 314 40.0 N 4 01.l 
21 40 24.6 92 53.9 .. 22.1 219 11.4 .. 47.5 188 35.3 .. 39.9 200 35.6 . . 48.6 Menkent 148 36.3 S36 16.6 
22 55 27.l 107 55.1 21.5 234 12.8 47.1 203 37.3 40.0 215 37.9 48.7 Miaplacidus 221 44.2 S69 38.3 
23 70 29.5 122 56.4 20.8 249 14.2 46.7 218 39.4 40.2 230 40.2 48.8 

17~ 85 32.0 137 57.6 S20 20.2 264 15.6 N l 46.2 233 41.4 511 40.3 245 42.5 S 5 48.8 Mirfak 309 14.4 N49 47.9 
100 34.4 152 58.9 19.5 279 16.9 45.8 248 43.5 40.4 260 44.8 48.9 Nunki 76 28.5 S26 19.2 

02 115 36.9 168 00.l 18.8 294 18.3 45.4 263 45.5 40.6 275 47.l 48.9 Peacock 53 57.5 S56 47.8 
03 130 39.4 183 01.4 .. 18.2 309 19.7 .. 44.9 278 47.6 .. 40.7 290 49.4 . . 49.0 Pollux 243 56.8 N28 04.2 
04 145 41.8 198 02.7 17.5 324 21.1 44.5 293 49.6 40.9 305 51.7 49.1 Procyon 245 24.6 N 5 16.3 
05 160 44.3 213 03.9 16.9 339 22.5 44.l 308 51.7 41.0 320 53.9 49.l 

06 175 46.8 228 05.2 S20 16.2 354 23.9 N l 43.6 323 53.7 S11 41.l 335 56.2 S 5 49.2 Rasalhague 96 29.l Nl2 34.4 
07 190 49.2 243 06.5 15.6 9 25.2 43.2 338 55.8 41.3 350 58.5 49.2 Regulus 208 09.0 Nl2 03.4 

T 08 205 51.7 258 07.8 14.9 24 26.6 42.8 353 57.8 41.4 6 00.8 49.3 Rigel 281 34.8 S 8 13.4 
H 09 220 54.2 273 09.0 .. 14.2 39 28.0 .. 42.3 8 59.9 . . 41.6 21 03.1 .. 49.4 Rigil Kent. 140 25.2 S60 45.3 
u 10 235 56.6 288 10.3 13.6 54 29.4 41.9 24 01.9 41.7 36 05.4 49.4 Sabik 102 40.5 S15 42.l 
R 11 250 59.1 303 11.6 12.9 69 30.8 41.5 39 04.0 41.8 51 07.7 49.5 

s 12 266 Ol.5 318 12.9 520 12.3 84 32.1 N l 41.0 54 06.0 S11 42.0 66 10.0 S 5 49.5 Schedar 350 07.9 N56 26.5 
D 13 281 04 0 333 14.2 11.6 99 33.5 40.6 69 08.l 42.l 81 12.3 49.6 Shaula 96 55.0 S37 05.4 
A 14 29b 06.5 348 15.5 11.0 ll4 34.9 40.2 84 10.1 42.3 96 14.5 49.7 Sirius 258 54.6 S16 41.5 
V 15 311 08.9 3 16.8 ,. 10.3 129 36.3 .. 39.7 99 12.2 .. 42.4 111 16.8 . . 49.7 Spica 158 56.8 SU 03.9 

16 326 11.4 18 18.1 09.7 144 37.7 39.3 114 14.2 42.5 126 19.1 49.8 Suhoil 223 09.9 S43 21.3 
17 341 13.9 33 19.4 09.0 159 39.1 38.9 129 16.3 42.7 141 21.4 49.8 

18 356 16.3 48 20.7 S20 08.3 174 40.5 N l 38.4 144 18.3 S11 42.8 156 23.7 S 5 49.9 Vega 80 55.7 N38 46.l 
19 11 18.8 63 22.0 07.7 189 41.8 38.0 159 20.4 43.0 171 26.0 50.0 Zuben'ubi 137 32.4 S15 57.8 
20 21, 21.3 78 23.4 07.0 204 43.2 37.6 174 22.4 43.l 186 28.3 50.0 S.H.A. M•r. Pou. 
21 41 23.7 93 24.7 .. 06.4 219 44.6 .. 37.2 189 24.5 .. 43.2 201 30.6 .. 50.1 . , h "' 
22 56 26.2 108 26.0 05.7 234 46.0 36.7 204 26.5 43.4 216 32.9 50.1 Venus 52 55.6 14 49 
23 71 28.7 123 27.3 05.1 I 249 47.4 36.3 219 28.6 43.5 231 35.2 50.2 Moro 179 09.7 6 25 

h "' Jupiter 148 19.4 8 27 
M,,r Pou. 18 18.8 V 1.2 d 0.7 V 1.4 d 0.4 V 2.0 d 0.l V 2.3 d 0.1 Saturn 160 14.8 7 40 
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Twilight Moonrise 
SUN MOON lat. 

Civil 
Sunrise 15 16 17 18 Naut. 

G.M.T. 
d h m h m h m h m h m h m h m G.H.A. Dec. G.H.A. V Dec. H.P. . 

d h ' . , . ' 
, . , , , N 72 08 21 10 49 - 17 59 20 23 22 23 24 13 . 

1s: 181 15.9 S23 15.l 307 33.3 7.l Nl8 39.4 7.2 59.l N 70 08 02 09 49 - 18 43 20 45 22 34 24 16 
196 15.6 15.2 321 59.4 7.l 18 32.2 7.4 59.l 68 07 46 09 15 - 19 12 21 01 22 43 24 18 

02 211 15.3 15.4 336 25.5 7.3 18 24.8 7.4 59.0 66 07 33 08 50 10 29 19 34 21 15 22 50 24 20 
03 226 15.0 .. 15.5 350 51.8 7.4 18 17.4 7.5 59.0 64 07 22 08 30 09 47 19 51 21 26 22 56 24 22 
04 241 14.7 15.6 5 18.2 7.5 18 09.9 7.7 59.0 62 07 12 08 14 09 20 20 05 21 35 23 01 24 24 
05 256 14.4 15.8 19 44.7 7.6 18 02.2 7.7 58.9 60 07 04 08 01 08 58 20 17 21 43 23 06 24 25 

06 271 14.1 S23 15.9 34 11.3 1.1 N17 54.5 7.8 58.9 N 58 06 56 07 49 08 41 20 28 21 50 23 10 24 26 
07 286 13.8 16.0 48 38.0 7.8 17 46.7 8.0 58.8 56 06 50 07 39 08 26 20 37 21 56 23 13 24 27 
08 301 13.5 16.2 63 04.8 7.9 17 38.7 8.0 58.8 54 06 44 07 30 08 14 20 44 22 02 23 16 24 28 

T 09 316 13.2 .. 16.3 77 31.7 8.l 17 30.7 8.l 58.8 52 06 38 07 22 08 03 20 51 22 07 23 19 24 29 
u 10 331 12.9 16.4 91 58.8 8.l 17 22.6 8.2 58.7 50 06 33 07 14 07 53 20 58 22 11 23 22 24 30 
E 11 346 12.6 16.5 106 25.9 8.2 17 14.4 8.3 58.7 45 06 21 06 58 07 32 21 11 22 21 23 27 24 32 
s 

12 1 12.3 S23 16.7 120 53.l 8.3 Nl7 06.l 8.4 58.6 N 40 06 11 06 45 07 15 21 23 22 29 23 32 24 33 D 
A 13 16 12.0 16.8 135 20.4 8.5 16 57.7 8.5 58.6 35 06 01 06 33 07 01 21 32 22 36 23 36 24 34 

y 14 31 11.7 16.9 149 47.9 8.5 16 49.2 8.5 58.6 30 05 53 06 23 06 49 21 41 22 42 23 40 24 36 
15 46 11.4 .. 17.0 164 15.4 8.7 16 40.7 8.7 58.5 20 05 36 06 04 06 28 21 55 22 52 23 46 24 37 
16 t>l 11.l 17.2 178 43.1 8.7 16 32.0 8.7 58.5 N 10 05 20 05 46 06 09 22 07 23 01 23 51 24 39 
17 76 10.8 17.3 193 10.8 8.9 16 23.3 8.8 58.4 0 05 03 05 29 05 52 22 19 23 10 23 56 24 41 

18 91 10.5 S23 17.4 207 38.7 8.9 Nl6 14.5 8.9 58.4 S 10 04 44 05 11 05 34 22 31 23 18 24 01 00 01 
19 106 10.2 17.5 222 06.6 9.l 16 05.6 8.9 58.3 20 04 22 04 51 05 16 22 43 23 27 24 07 00 07 
20 121 09.9 17.6 236 34.7 9.l 15 56.7 9.l 58.3 30 03 53 04 26 04 54 22 57 23 37 24 13 00 13 
21 136 09.6 .. 17.8 251 02.8 9.3 15 47.6 9.l 58.3 35 03 34 04 11 04 41 23 06 23 43 24 16 00 16 
22 151 09.3 17.9 265 31.1 9.3 15 38.5 9.2 58.2 40 03 11 03 53 04 26 23 15 23 50 24 20 00 20 
23 166 09.0 18.0 279 59.4 9.5 15 29.3 9.3 58.2 45 02 41 03 30 04 08 23 26 23 58 24 25 00 25 

16~ 181 08.7 S23 18.l 294 27.9 9.6 Nl5 20.0 9.3 58.l S 50 01 56 03 01 03 45 23 39 24 07 00 07 00 30 
196 08.4 18.2 308 56.5 9.6 15 10.7 9.4 58.1 52 01 28 02 46 03 34 23 45 24 11 00 11 00 33 

02 211 08.1 18.3 323 25.1 9.8 15 01.3 9.5 58.l 54 00 44 02 28 03 22 23 52 24 16 00 16 00 36 
03 226 07.8 .. 18.5 337 53.9 9.9 14 51.8 9.5 58.0 56 /Ill 02 06 03 08 23 59 24 21 00 21 00 39 
04 241 07.5 18.6 352 22.8 9.9 14 42.3 9.6 58.0 58 /Ill 01 37 02 51 24 08 00 08 00 27 00 42 
05 256 07.2 18.7 6 51.7 10.l 14 32.7 9.7 57.9 S 60 /Ill 00 48 02 31 24 17 00 17 00 33 00 46 

06 271 06.9 S23 18.8 21 20.8 10.l Nl4 23.0 9.8 57.9 Twilight Moonset 
w 07 286 06.5 18.9 35 49.9 10.3 14 13.2 9.8 57.9 lat. Sun"t 
E 08 301 06.2 19.0 50 19.2 10.3 14 03.4 9.8 57.8 Civil Naut. 15 16 17 18 

09 316 05.9 .. 19.1 64 48.5 10.5 13 53.6 10.0 57.8 
D 10 331 05.6 19.2 79 18.0 10.5 13 43.6 9.9 57.7 . • .. h m h m h m h m h m h m 

N 11 346 05.3 19.3 93 47.5 10.6 13 33.7 10.l 57.7 N 72 - 13 02 15 30 14 28 13 51 13 30 13 13 
E 12 1 05.0 S23 19.4 108 17.l 10.8 Nl3 23.6 10.1 57.7 N 70 - 14 02 15 50 13 43 13 27 13 17 13 07 
s 13 16 04.7 19.6 122 46.9 10.8 13 13.5 10.l 57.6 68 - 14 37 16 05 13 12 13 09 13 06 13 03 
D 14 31 04.4 19.7 137 16.7 10.9 13 03.4 10.2 57.6 66 13 22 15 02 16 18 12 50 12 55 12 57 12 59 A 

15 46 04.1 19.8 151 46.6 11.0 12 53.2 10.3 57.5 64 14 04 15 21 16 29 12 31 12 43 12 50 12 55 y .. 
16 61 03.8 19.9 166 16.6 11.l 12 42.9 10.3 57.5 62 14 32 15 37 16 39 12 17 12 32 12 43 12 52 
17 76 03.5 20.0 180 46.7 11.2 12 32.6 10.3 57.5 60 14 53 15 51 16 47 12 04 12 23 12 38 12 49 

18 91 03.2 S23 20.1 195 16. 9 11.2 Nl2 22.3 10.4 57 .4 N 58 15 10 16 02 16 55 11 53 12 16 12 33 12 47 
19 106 02.9 20.2 209 47.1 11.4 12 11.9 10.5 57.4 56 15 25 16 12 17 01 11 43 12 09 12 28 12 45 
20 121 02.6 20.3 224 17 .5 11.4 12 01.4 10.5 57.3 54 15 38 16 21 17 08 11 35 12 02 12 24 12 43 
21 136 02.3 .. 20.4 238 47.9 11.6 11 50. 9 10.5 57 .3 52 15 49 16 30 17 13 11 27 11 57 12 21 12 41 
22 151 02.0 20.5 253 18.5 11.6 11 40.4 10.6 57.3 50 15 59 16 37 17 19 11 21 11 52 12 17 12 40 
23 166 01.7 20.6 267 49.l 11.7 11 29.8 10.6 57.2 45 16 19 16 53 17 30 11 06 11 41 12 10 12 36 

11: 181 01.4 S23 20.7 282 19.8 11.8 Nll 19.2 10.7 57.2 N 40 16 36 17 06 17 41 10 54 11 32 12 04 12 33 
196 01.l 20.8 296 50.6 11.8 11 08.5 10.1 57.l 3S 16 50 17 18 17 50 10 43 11 24 11 59 12 31 

02 211 00.8 20.9 311 21.4 12.0 10 57.8 10.7 57.1 30 17 02 17 29 17 59 10 34 11 17 11 54 12 29 
03 226 00.5 .. 21.0 325 52.4 12.0 10 47.l 10.8 57.l 20 17 24 17 48 18 15 10 18 11 05 11 46 12 25 
04 241 00.2 21.l 340 23.4 12.1 10 36.3 10.9 57.0 N 10 17 42 18 05 18 31 10 04 10 54 11 39 12 21 
05 255 59.9 21.l 354 54.5 12.2 10 25.4 10.8 57.0 0 17 59 18 22 18 48 09 51 10 44 11 32 12 18 
06 270 59.6 S23 21.2 9 25.7 12.3 NlO 14.6 10.9 56.9 S 10 18 17 18 40 19 07 09 38 10 34 11 26 12 15 
07 285 59.3 21.3 23 57.0 12.3 10 03.7 10.9 56.9 20 18 36 19 00 19 30 09 24 10 23 11 18 12 11 

T 08 300 58.9 21.4 38 28.3 12.4 9 52.8 11.0 56.9 30 18 58 19 25 19 59 09 08 10 10 11 10 12 07 
H 09 315 58.6 .. 21.5 52 59.7 12.5 9 41.8 11.0 56.8 35 19 11 19 40 20 17 08 58 10 03 11 05 12 04 
u 10 330 58.3 21.6 67 31.2 12.6 9 30.8 11.0 56.8 40 19 26 19 59 20 40 08 47 09 55 10 59 12 02 
R 11 345 58.0 21.7 82 02.8 12.6 9 19.8 11.1 56.8 45 19 44 20 21 21 11 08 34 09 45 10 53 11 59 
s 12 0 57.7 S23 21.8 96 34.4 12.8 N 9 08.7 11.0 56.7 S 50 20 06 20 51 21 56 08 18 09 J3 10 45 11 55 
D 13 15 57.4 21.9 111 06.2 12 7 8 57 .7 11.l 56.7 52 20 17 21 06 22 24 OB 11 09 27 10 42 11 5j 
A 14 30 57.l 21.9 125 37.9 12 9 8 46.6 11.2 56.7 54 20 29 21 24 23 09 08 03 09 21 10 JI 11 ~I 
y 15 45 56.8 .. 22.0 140 09.8 12.9 8 35.4 11.1 56.6 56 20 43 21 46 Ill/ 07 54 09 14 10 33 11 4'1 

16 60 56.5 22.l 154 41.7 13.0 8 24.3 11.2 56.6 58 21 00 22 15 Ill/ 07 43 09 07 10 28 ll 47 
17 75 56.2 22.2 169 13.7 13.1 8 13.1 11.2 56.5 S 60 21 21 23 05 /Ill 07 31 08 58 10 23 11 44 
18 90 55.9 S23 22.3 183 45.8 13.1 N 8 01.9 11.J 56.5 SUN MOON 
19 105 55.6 22.4 198 17.9 13.2 7 50.6 11.2 56.5 
20 120 55.3 22.4 212 50.l 13.3 7 39.4 11.3 56.4 Day 

Eqn. of Time Mer. Mer. Pan. 
Phase Age 

21 135 55.0 .. 22.5 227 22.4 13.) 7 28.1 11.J 56.4 oo• 12• Pan. Upper lower 
22 150 54.7 22.6 241 54. 7 13.4 7 16.8 11.3 56.4 m I m I • m h ., h m d 

23 165 54.4 22.7 256 27 .1 13.4 7 05.5 11.) 56.3 15 05 04 04 50 11 55 03 38 16 05 19 
16 04 35 04 21 11 56 04 32 16 57 20 Q S.D. 16.3 d 0.1 S.D. 16.0 15.7 15.5 17 04 06 03 52 11 56 05 21 17 44 21 
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ARIES VENUS -4.4 MARS +1. l JUPITER -1.4 SATURN +l.O STARS 
G.M.T. 

G.HA. G.HA. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 

" 
,. . .. . . . . , . , . , . , . , . , . 

1800 8(, JI.I 138 ?ll. 7 S20 04.4 264 48.8 N 1 35.9 234 30.6 S11 43.6 246 37.5 S 5 50.3 Acomor 315 36.2 S40 22.9 
01 LOI 3J.6 l '.i3 30.0 03.8 279 50.2 35.4 249 32.7 43.8 261 39.7 50.3 Achernar 335 44.3 S57 20.1 
(J;> 111, J6.0 168 31 3 o:u 294 51.5 35.0 264 34.8 43.9 276 42.0 50.4 Acrux 173 36.4 S62 59.5 
OJ Ul .IR'> 11:n 37.7 .. 02.4 309 52.9 . . 34.6 279 36.8 .. 44.l 291 44.3 .. 50.4 Adhara 255 31.1 S28 56.8 
OIi 14(, 41 0 198 34.0 01.8 324 54.3 34.l 294 38.9 44.2 306 46.6 50.5 Aldebaran 291 16.7 Nl6 28.4 
05 11,1 41.4 nJ 35.3 01.l 339 55.7 33.7 309 40.9 44.3 321 48.9 50.6 
06 176 45.9 228 36. 7 S20 00.5 354 57.l N l 33.3 324 43.0 S11 44.5 336 51.2 S 5 50.6 Alioth 166 41.9 N56 03.3 
07 191 48.4 243 38.0 19 59.8 9 58.5 32.9 339 45.0 44.6 351 53.5 50.7 Alkaid 153 18.l N49 24.1 
08 206 50.8 258 39.4 59.2 24 59.9 32.4 354 47.l 44.8 6 55.8 50.7 Al No'ir 28 14.l S47 03.2 

r 09 221 53.3 273 40.8 .. 58.5 40 01.3 .. 32.0 9 49.l .. 44.9 21 58.l .. 50.8 Alnilam 276 10.4 S 1 12.R 
R 10 236 55.8 288 42.l 57.8 55 02.7 31.6 24 51.2 45.0 37 00.4 50.9 Alphard 218 19.5 S 8 34 7 
1 11 251 58.2 303 43.5 57.2 70 04.0 31.1 39 53.2 45.2 52 02.7 50.9 
D 12 267 00.7 318 44.9 Sl9 56.5 85 05.4 N 1 30.7 54 55.3 S11 45.3 67 05.0 S 5 51.0 Alphecca 126 31.7 N26 46.5 
A 13 282 03.2 333 46.2 55.9 100 06.8 30.3 69 57.4 45.4 82 07.2 51.0 Alpheratz 358 08.4 N28 59.5 
y 14 297 05.6 348 47.6 55.2 115 08.2 29.9 84 59.4 45.6 97 09.5 51.1 Altair 62 32.0 N 8 49.2 

15 312 08.l 3 49.0 .. 54.6 130 09.6 .. 29.4 100 01.5 . . 45.7 112 11.8 .. 51.l Ankoo 353 39.3 S42 24.6 
16 327 10.5 18 50.4 53.9 145 11.0 29.0 115 03.5 45.9 127 14.1 51.2 Antares 112 56.2 S26 23.4 
17 342 13.0 33 51.7 53.2 160 12.4 28.6 130 05.6 46.0 142 16.4 51.3 
18 357 15.5 48 53.1 SI 9 52.6 175 13.8 N 1 28.l 145 07 .6 Sll 46.l 157 18.7 S 5 51.3 Arcturus 146 17.9 Nl9 16.6 
19 12 17.9 63 54.5 51.9 190 15.2 27.7 160 09.7 46.3 172 21.0 51.4 Atria 108 20.2 S68 59.6 
20 27 20.4 78 55.9 51.3 205 16.6 27.3 175 11.7 46.4 187 23.3 51.4 Avior 234 27.3 S59 26.9 
21 42 22.9 93 57.3 .. 50.6 220 18.0 .. 26.9 190 13.8 .. 46.5 202 25.6 .. 51.5 Bellatrix 278 57.5 N 6 20.0 
22 57 25.3 108 58.7 50.0 235 19.4 26.4 205 15.9 46.7 217 27.9 51.6 Betelgeuse 271 27.0 N 7 24.2 
23 72 27.8 124 00.1 49.3 250 20.8 26.0 220 17.9 46.8 232 30.2 51.6 

19 00 87 30.3 139 01.5 SI 9 48.6 265 22.2 N 1 25.6 235 20.0 Sll 47.0 247 32.5 S 5 51.7 Canopus 264 06.3 S52 41.1 
01 102 32.7 154 03.0 48.0 280 23.5 25.2 250 22.0 47.1 262 34.8 51.7 Capello 281 09.5 N45 58.8 
02 117 35.2 169 04.4 47.3 295 24.9 24.7 265 24.1 47.2 277 37.l 51.8 Deneb 49 48.2 N45 13.l 
03 132 37.6 184 05.8 .. 46.7 310 26.3 .. 24.3 280 26.1 .. 47.4 292 39.4 .. 51.8 Denebola 182 58.2 Nl4 40.4 
04 147 40.1 199 07.2 46.0 325 27.7 23.9 295 28.2 47.5 307 41.7 51.9 Diphdo 349 19.9 Sl8 05.3 
05 162 42.6 214 08.6 45.4 340 29.1 23.4 310 30.3 47.6 322 43.9 52.0 

06 177 45.0 229 10.1 S19 44.7 355 30.5 N 1 23.0 325 32.3 Sll 47.8 337 46.2 S 5 52.0 Dubhe 194 20.9 N61 50.7 
07 192 47.5 244 11.5 44.l 10 31.9 22.6 340 34.4 47.9 352 48.5 52.1 Elnath 278 42.7 N28 35.5 

s 08 207 50.0 259 12.9 43.4 25 33.3 22.2 355 36.4 48.1 7 50.8 52.l Eltanin 90 57.9 N5l 29.5 
A 09 222 52.4 274 14.4 .. 42.7 40 34.7 .. 21.7 10 38.5 .. 48.2 22 53.1 .. 52.2 Enif 34 10.9 N 9 47.5 
T 10 237 54.9 289 15.8 42.1 55 36.1 21.3 25 40.5 48.3 37 55.4 52.2 Fomalhaut 15 50.5 S29 43.3 
u 11 252 57.4 304 17.3 41.4 70 37.5 20.9 40 42.6 48.5 52 57.7 52.3 
R 12 267 59.8 319 18.7 S19 40.8 85 38.9 N 1 20.5 55 44.7 Sll 48.6 68 00.0 S 5 52.4 Gacrux 172 27.9 S57 00.3 
D 13 283 02.3 334 20.2 40.1 100 40.3 20.0 70 46.7 48.7 83 02.3 52.4 Gienah 176 17.l Sl7 26.3 
A 14 298 04.8 349 21.6 39.5 115 41.7 19.6 85 48.8 48.9 98 04.6 52.5 Hodor 149 22.5 S60 16.8 
y 15 313 07.2 4 23.l .. 38.8 130 43.l .. 19.2 100 50.8 .. 49.0 113 06.9 . . 52.5 Hamal 328 27.7 N23 22.7 

16 328 09.7 19 24.5 38.1 145 44.5 18.8 115 52.9 49.l 128 09.2 52.6 Kaua Aust. 84 16.1 S34 23.6 
17 343 12.l 34 26.0 37.5 160 45.9 18.3 130 55.0 49.3 143 11.5 52.6 

18 358 14.6 49 27.5 Sl9 36.8 175 47.3 N 1 17.9 145 57.0 S11 49.4 158 13.8 S 5 52.7 Kochab 137 19.9 N74 13.6 
19 13 17.l 64 28.9 36.2 190 48.7 17.5 160 59.l 49.6 173 16.1 52.8 Markab 14 02.4 Nl5 06.5 
20 28 19.5 79 30.4 35.5 205 50.1 17.1 176 01.1 49.7 188 18.4 52.8 Menkar 314 40.0 N 4 01.l 
21 43 22.0 94 31.9 .. 34.9 220 51.5 .. 16.7 191 03.2 . . 49.8 203 20.7 .. 52.9 Menkent 148 36.2 S36 16.6 
22 58 24.5 109 33.4 34.2 235 52.9 16.2 206 05.3 50.0 218 23.0 52.9 Miaplacidus 221 44.2 S69 38.3 
23 73 26.9 124 34.9 33.6 250 54.3 15.8 221 07.3 50.1 233 25.3 53.0 

20~ 88 29.4 139 36.3 S19 32.9 265 55.7 N 1 15.4 236 09.4 S11 50.2 248 27.6 S 5 53.0 Mirfak 309 14.4 N49 47.9 
103 31.9 154 37.8 32.2 280 57.1 15.0 251 11.4 50.4 263 29.9 53.1 Nunki 76 28.5 S26 19.2 

02 118 34.3 169 39.3 31.6 295 58.5 14.5 266 13.5 50.5 278 32.2 53.1 Peacock 53 57.5 S56 47.8 
03 133 36.8 184 40.8 .. 30.9 310 59.9 .. 14.1 281 15.6 .. 50.6 293 34.5 . . 53.2 Pollux 243 56.8 N28 04.2 
04 148 39.3 199 42.3 30.3 326 01.3 13.7 296 17.6 50.8 308 36.8 53.3 Procyon 245 24.6 N 5 16.3 
05 163 41.7 214 43.8 29.6 341 02.7 13.3 311 19.7 50.9 323 39.1 53.3 

06 178 44.2 229 45.4 Sl 9 29.0 356 04.l N 1 12.9 326 21.7 S11 51.0 338 41.4 S 5 53.4 Rasalhague 96 29.1 Nl2 34.4 
07 193 46.6 244 46.9 28.3 11 05.5 12.4 341 23.8 51.2 353 43.7 53.4 Regulus 208 08.9 Nl2 03.4 
08 208 49.l 259 48.4 27.7 26 07.0 12.0 356 25.9 51.3 8 46.0 53.5 Rigel 281 34.8 S 8 13.4 

s 09 223 51.6 274 49.9 .. 27.0 41 08.4 .. 11.6 11 27.9 .. 51.4 23 48.3 . . 53.5 Rigil Kent. 140 25.2 560 45.3 
u 10 238 54.0 289 51.4 26.4 56 09.8 11.2 26 30.0 51.6 38 50.6 53.6 Sabik 102 40.5 S15 42.l 
N 11 253 56.5 304 53.0 25.7 71 11.2 10.7 41 32.l 51.7 53 52.9 53.7 
D 12 268 59.0 319 54.5 S19 25.0 86 12.6 N 1 10.3 56 34.l Sll 51.9 68 55.2 S 5 53.7 Schedar 350 07.9 N56 26.5 
A 13 284 01.4 334 56.0 24.4 101 14.0 09.9 71 36.2 52.0 83 57.5 53.8 Shaula 96 55.0 S37 05.4 
y 14 299 03.9 349 57.6 23.7 116 15.4 09.5 86 38.2 52.l 98 59.8 53.8 Sirius 258 54.6 S16 41.5 

15 314 06.4 4 59.l .. 23.1 131 16.8 .. 09.1 101 40.3 .. 52.3 114 02.l . . 53.9 Spica 158 56.8 S11 03.9 
16 329 08.8 20 00.7 22.4 146 18.2 08.6 116 42.4 52.4 129 04.4 53.9 Suhail 223 09.8 543 21.3 
17 344 11.3 35 02.2 21.8 161 19.6 08.2 131 44.4 52.5 144 06.7 54.0 

18 359 13.8 50 03.8 S19 21.1 176 21.0 N 1 07.8 146 46.5 SU 52.7 159 09.0 S 5 54.0 Vega 80 55.7 N38 46.!" 
19 14 16.2 65 05.3 20.5 191 22.4 07.4 161 48.6 52.8 174 11.3 54.1 Zuben'ubi 137 32.3 Sl5 57.9 
20 29 18.7 80 06.9 19.8 206 23.8 07.0 176 50.6 52.9 189 13.6 54.2 S.H.A. Mer. Pou. 
21 44 21.1 95 08.4 .. 19.2 221 25.3 .. 06.5 191 52.7 .. 53.1 204 15.9 .. 54.2 . , h m 

22 59 23.6 110 10.0 16.~ 236 26.7 06.l 206 54.7 53.2 219 18.2 54.3 Venus 51 31.3 14 42 
23 74 26.1 125 11.6 17.8 251 28.l 05.7 221 56.8 53.3 234 20.5 54.3 Mars 177 51.9 6 18 

h m Jupiter 147 49.7 8 18 
MP•. Poss 18 07.0 V 1.5 d 0.7 V l.4 d 0.4 V 2.1 d 0.1 V 2.3 d 0.1 Saturn 160 02.2 7 29 
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Twilight Moonrise 
SUN MOON Lot. 

Nout. Civil 
Sunrise 18 19 20 21 

G.M.T. 
d h h h h m h m h m h m G.H.A. Otte. G.H.A. 11 Dec. H.P. . m m m 

d h . , . . , , . ' 
, N 72 08 24 10 56 - 24 13 00 13 01 58 03 43 

18~ 180 54.1 S23 22.8 270 59.5 13.5 N 6 54.2 11.4 56.3 N 70 08 04 09 53 - 24 16 00 16 01 54 03 31 
195 53.7 22.8 285 32.0 13.6 6 42.8 11.4 56.3 68 07 48 09 18 - 24 18 00 18 01 51 03 22 

02 210 53.4 22.9 300 04.6 13.6 6 31.4 11.3 56.2 66 07 35 08 52 10 33 24 20 00 20 01 48 03 15 
03 225 53.1 .. 23.0 314 37.2 13.7 6 20.1 11.4 56.2 64 07 24 08 33 09 51 24 22 00 22 01 46 03 08 
04 240 52.8 23.1 329 09.9 13.8 6 08. 7 11.4 56.2 62 07 15 08 17 09 22 24 24 00 24 01 44 03 0.3 
05 255 52.5 23.l 343 42.7 13.8 5 57 .3 11.5 56.1 60 07 06 08 03 09 01 24 25 00 25 01 42 02 58 

06 270 52.2 S23 23.2 358 15.5 13.8 N 5 45.8 11.4 56.1 N 58 06 59 07 51 08 43 24 26 00 26 01 41 02 54 
07 285 51.9 23.3 12 48.3 13.9 5 34.4 11.4 56.l 56 06 52 07 41 08 28 24 27 00 27 01 39 02 50 
08 300 51.6 23.4 27 21.2 14.0 5 23.0 11.5 56.0 54 06 46 07 32 08 16 24 28 00 28 01 38 02 47 

F 09 315 51.3 .. 23.4 41 54.2 14.0 5 11.5 11.5 56.0 52 06 40 07 24 08 05 24 29 00 29 01 37 02 44 
R 10 330 51.0 23.5 56 27.2 14.l 5 00.0 11.4 56.0 50 06 35 07 16 07 55 24 30 00 30 01 36 02 41 
I 11 345 50.7 23.6 71 00.3 14.l 4 48.6 11.5 55.9. 45 06 23 07 00 07 34 24 32 00 32 01 34 02 35 
D 12 0 50.4 S23 23.6 85 33.4 14.l N 4 37.1 11.5 55.9 N 40 06 13 06 47 07 17 24 33 00 33 01 32 02 31 
A 13 15 50.1 23.7 100 06.5 14.2 4 25.6 11.5 55.9 35 06 03 06 35 07 03 24 34 00 34 01 31 02 26 
y 14 30 49.7 23.8 114 39.7 14.3 4 14.1 11.5 55.8 30 05 54 06 24 06 51 24 36 00 36 01 30 02 23 

15 45 49.4 .. 23.8 129 13.0 14.3 4 02.6 11.5 55.8 20 05 38 06 05 06 29 24 37 00 37 01 27 02 16 
16 60 49.l 23.9 143 46.3 14.3 3 51.1 11.5 55.8 N 10 05 22 05 48 06 11 24 39 00 39 01 25 02 11 
17 75 48.8 24.0 158 19.6 14.4 3 39.6 11.5 55.7 0 05 05 05 31 05 53 24 41 00 41 01 23 02 06 
18 90 48.5 S23 24.0 172 53.0 14.4 N 3 28.1 11.6 55.7 S 10 04 46 05 13 05 36 00 01 00 42 01 22 02 01 
19 105 48.2 24.1 187 26.4 14.5 3 16.5 11.5 55. 7 20 04 23 04 52 05 17 00 07 00 44 01 20 01 55 
20 120 47.9 24.l 201 59.9 14.5 3 05.0 11.5 55.7 30 03 54 04 27 04 55 00 13 00 46 01 18 01 49 
21 135 47.6 .. 24.2 216 33.4 14.6 2 53.5 11.5 55.6 35 03 35 04 12 04 42 00 16 00 47 01 16 01 46 
22 150 47.3 24.3 231 07.0 14.6 2 42.0 11.5 55.6 40 03 12 03 54 04 27 00 20 00 48 01 15 01 42 
23 165 47.0 24.3 245 40.6 14.6 2 30.5 11.6 55.6 45 02 41 03 31 04 09 00 25 00 50 01 13 01 37 

19: 180 46.7 S23 24.4 260 14.2 14.6 N 2 18.9 11.5 55.5 S 50 01 56 03 01 03 46 00 30 00 51 01 11 01 32 
195 46.4 24.4 274 47.8 14.7 2 07 .4 11.5 55.5 52 01 28 02 46 03 35 00 33 00 52 01 11 01 29 

02 210 46.1 24.5 289 21.5 14.8 l 55. 9 11.5 55.5 54 00 41 02 28 03 23 00 36 00 53 01 10 01 26 
03 225 45.7 .. 24.5 303 55.3 14.7 1 44.4 11.5 55.5 56 /Ill 02 06 03 09 00 39 00 54 01 09 01 23 
04 240 45.4 24.6 318 29.0 14.8 1 32. 9 11.5 55.4 58 /Ill 01 36 02 52 00 42 00 55 01 08 01 20 
05 255 45.l 24.7 333 02.8 14.9 1 21.4 11.5 55.4 S 60 1/11 00 46 02 31 00 46 00 56 01 06 01 16 
06 270 44.8 S23 24.7 347 36.7 14.8 N 1 09.9 11.5 55.4 Twilight Moon1et . 07 285 44.5 24.8 2 10.5 14.9 0 58.4 11.5 55.4 Lat.· Sunset 

s 08 300 44.2 24.8 16 44.4 14.9 0 46.9 11.5 55.3 Civil Naut. 18 19 20 21 
A 09 315 43.9 .. 24.9 31 18.3 15.0 0 35.4 11.5 55.3 
T 10 330 43.6 24.9 45 52.3 15.0 0 23.9 11.4 55.3 . h m h m h m h m h m h m h m 

u 11 345 43.3 25.0 60 26.3 15.0 0 12.5 11.5 55.2 N 72 - 12 59 15 30 13 13 12 58 12 44 12 27 
R 12 O 43.0 S23 25.0 75 00.3 15.0 N O 01.0 11.4 55.2 N 70 - 14 01 15 50 13 07 12 59 12 so 12 41 
D 13 15 42.7 25.l 89 34.3 15.0 S O 10.4 11.5 55.2 68 - 14 36 16 06 13 03 12 59 12 55 12 51 

"' 14 30 42.3 25.l 104 08.3 15.l 0 21. 9 11.4 55.2 66 13 21 15 02 16 19 12 59 12 59 13 00 13 00 
y 15 45 42.0 .. 25.2 118 42.4 15.l 0 33.3 11.4 55.1 64 14 04 15 22 16 30 12 55 12 59 13 03 13 08 

16 60 41.7 25.2 133 16.5 15.l 0 44.7 11.4 55.l 62 14 32 15 38 16 40 12 52 13 00 13 07 13 15 
17 75 41.4 25.2 147 50.6 15.2 0 56.1 11.4 55.l 60 14 53 15 51 16 48 12 49 13 00 13 10 13 20 
18 90 41.1 S23 25.3 162 24.8 15.l S l 07 .5 11.3 55.l N 58 15 11 16 03 16 56 12 47 13 00 13 12 13 25 
19 105 40.8 25.3 176 58.9 15.2 1 18.8 11.4 55.l 56 15 26 16 13 17 02 12 45 13 00 13 15 13 30 
20 120 40.5 25.4 191 33.l 15.2 1 30.2 11.3 55.0 54 15 38 16 22 17 09 12 43 13 00 13 17 13 34 
21 135 40.2 .. 25.4 206 07 .3 15.2 l 41.5 11.4 55.0 52 15 50 16 31 17 14 12 41 13 00 13 19 13 .38 
22 150 39.9 25.5 220 41.5 15.2 l 52.9 11.3 55.0 50 15 59 16 38 17 20 12 40 13 00 13 20 13 41 
23 165 39.6 25.5 235 15. 7 15.2 2 04.2 11.3 55.0 45 16 20 16 54 17 31 12 36 13 00 13 24 13 48 

20: 180 39.2 S23 25.5 249 49. 9 15.3 S 2 15.5 11.2 54. 9 N 40 16 37 17 08 17 42 12 33 13 01 13 27 13 54 
195 38.9 25.6 264 24.2 15.3 2 26.7 11.3 54.9 35 16 51 17 19 17 51 12 31 13 01 13 30 14 00 

02 210 38.6 25.6 278 58.5 15.2 2 38.0 11.2 54. 9 30 17 04 17 30 18 00 12 29 13 01 1'3 32 14 04 
03 225 38.3 .. 25.6 293 32. 7 15.3 2 49 .2 11.3 54. 9 20 17 25 17 49 18 16 12 25 13 01 13 37 14 12 
04 240 38.0 25.7 308 07.0 15.3 3 00.5 11.2 54. 9 N 10 17 43 18 06 18 33 12 21 13 01 13 40 14 19 
05 255 37.7 25.7 322 41.3 15.3 3 11.7 11.l 54.8 0 18 01 18 23 18 50 12 18 13 01 13 44 14 26 
06 270 37.4 S23 25.7 337 15.6 15.3 S 3 22.8 11.Z 54.8 S 10 18 18 18 42 19 09 12 15 13 01 13 47 14 33 
07 285 37.l 25.8 351 49.9 15.4 3 34.0 11.l 54.8 20 18 37 19 02 19 31 12 11 13 02 13 51 14 40 
08 300 36.8 25.8 6 24.3 15.3 3 45.l 11.2 54.8 30 19 00 19 27 20 00 12 07 13 02 13 55 14 48 

s 09 315 36.5 .. 25.8 20 58.6 15.3 3 56.3 11.0 54.8 35 19 13 19 42 20 19 12 04 13 02 13 58 14 53 
u 10 330 36.l 25.9 35 32.9 15.4 4 07.3 11.1 54.7 40 19 28 20 01 20 42 12 02 13 02 14 01 14 58 
N 11 345 35.8 25.9 50 07.3 15.3 4 18.4 11.1 54.7 45 19 46 20 23 21 13 11 59 13 02 14 04 15 05 
D 12 0 35.5 S23 25.9 64 41.6 15.3 S 4 29.5 11.0 54.7 S 50 20 08 20 53 21 59 11 55 13 02 14 08 15 12 
A 13 15 35.2 26.0 79 15.9 15.4 4 40.5 11.0 54. 7 52 20 19 21 08 22 27 11 53 13 02 14 09 15 16 
y 14 30 34.9 26.0 93 50.3 15.3 4 51.5 10.9 54.7 54 20 32 21 26 23 14 11 51 13 02 14 11 15 20 

15 45 34.6 .. 26.0 108 24.6 15.4 5 02.4 11.0 54.6 56 20 46 21 48 Ill/ 11 49 13 02 14 14 15 24 
16 60 34.3 26.0 122 59.0 15.3 5 13.4 l0.9 54.6 58 21 03 22 18 Ill/ 11 47 13 02 14 16 15 29 
17 75 34.0 26.l 13 7 33.3 15.4 5 24.3 10.9 54.6 S 60 21 23 23 09 Ill/ 11 44 13 02 14 19 15 34 
18 90 33. 7 S23 26.1 152 07.7 15,3 S 5 35.2 10.8 54.6 SUN MOON 19 105 33.4 26.1 166 42.0 15.4 5 46.0 10.9 54.6 
20 120 33.0 26.1 181 16.4 15.3 5 56.9 10.8 54.5 Doy 

Eqn. of Time Mer. Mer. Pou. 
Ag• Phase 21 135 32.7 .. 26.2 195 50.7 15.4 6 07.7 10.7 54.5 oo· 12• Pou. Upper lower 

22 150 32.4 26.2 210 25.1 15.3 6 18.4 10.8 54.5 m . m . h m h m h m d 
23 165 32.1 26.2 224 59.4 15.3 6 29.2 10.7 54.5 18 03 37 03 22 11 57 06 07 18 29 22 

19 03 07 02 52 11 57 06 51 19 12 23 0 S.D. 16.3 d 0.0 S.D. 15.2 15.0 14.9 20 02 38 02 23 11 58 07 34 19 55 24 
--
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ARIES VENUS - 4.4 MARS +1.0 JUPllER -1.4 SATURN +1.0 STARS 
(;Ml. 

GH.A G.H.A. Dec. G.H.A. Dec. G.HA Dec. G.H.A Dec. Nnme S.H.A. De(-

" h . ' 0 0 . . . ' . ' ., ' . ., 
2100 89 28.5 140 13.1 519 17.2 266 29.5 N 1 05.3 236 58.9 511 53.5 249 22.8 S 5 54.4 Acomor 315 36.3 S40 22.'I 

01 104 31.0 155 14.7 16.5 281 30.9 04.9 252 00.9 53.6 264 25.l 54.4 Achernar 335 44.3 S57 20.l 
02 119 33.5 170 16.3 15.9 296 32.3 04.4 267 03.0 53.7 279 27.4 54.5 Acru>< 173 36.4 562 59.5 
03 134 35.9 185 17.9 .. 15.2 311 33.7 .. 04.0 282 05.l .. 53.9 294 29.7 .. 54.5 Adhara 255 31.1 S28 51>.f1 
04 149 38.4 200 19.5 14.6 326 35.1 03.6 297 07.l 54.0 309 32.0 54.6 Aldeborun 2'11 11>. 7 Nl6 28.4 
05 164 40.9 215 21.1 13.9 341 36.5 03.2 312 09.2 54.1 324 34.3 54.6 
06 179 43.3 230 22.6 S19 13.3 356 38.0 N 1 02.8 327 11.3 SU 54.3 339 36.6 S 5 54.7 Alioth 166 41.9 N56 03.3 
07 194 45.8 245 24.2 12.6 11 39.4 02.4 342 13.3 54.4 354 38.9 54.8 Alkaid 153 18.0 N49 24.l 
08 209 48.2 260 25.8 12.0 26 40.8 01.9 357 15.4 54.5 9 41.2 54.8 Al No"ir 28 14.l 547 03.2 

M 09 224 50.7 275 27.5 .. 11.3 41 42.2 .. 01.5 12 17.5 .. 54.7 24 43.5 .. 54.9 Alnilam 276 10.4 S l ll.8 
0 10 239 53.2 290 29.1 10.7 56 43.6 01.l 27 19.5 54.8 39 45.8 54.9 Alphard 218 19.5 S 8 34.7 
N 11 254 55.6 305 30.7 10.0 71 45.0 00.7 42 21.6 54.9 54 48.l 55.0 
D 12 269 58.l 320 32.3 519 09.4 86 46.4 N 1 00.3 57 23.7 S11 55.1 69 50.4 S 5 55.0 Alphecco 126 31.7 N26 46.5 
A 13 285 00.6 335 33.9 08.7 101 47.9 0 59.8 72 25.7 55.2 84 52.7 55.1 Alpheratz 358 08.4 N28 59.5 
y 14 300 03.0 350 35.5 08.1 116 49.3 59.4 87 27.8 55.3 99 55.0 55.1 Altair 62 32.0 N 8 49.2 

15 315 05.5 5 37.2 .. 07.4 131 50.7 .. 59.0 102 29.9 .. 55.5 114 57.3 . . 55.2 Ankoa 353 39.3 542 24.6 
16 310 08.0 20 38.8 06.8 146 52.1 58.6 117 31.9 55.6 129 59.6 55.2 Antares 112 56.1 526 23.4 
17 34~. JO 4 35 40 4 06.l 161 53.5 58.2 132 34.0 55.7 145 01.9 55.3 
l8 () 12? 50 42.l 519 05.4 176 54.9 N 0 57.8 147 36.l SU 55.9 160 04.2 5 5 55.4 Arcturus 146 17.9 Nl9 16 6 
19 l~ l'> 4 65 43.7 04.8 191 56.3 57.4 162 38.l 56.0 175 06.5 55.4 Atria 108 20.2 568 59.6 
20 30 11.8 ll0 4<; 3 04.1 206 57.8 56.9 177 40.2 56.l 190 08.8 55.5 Avior 234 27.3 559 26.9 
21 45 ~0.3 95 47.0 . . 0·1. 1, 221 59.2 .. 56.5 192 42.3 .. 56.3 205 ll .l . . 55.5 Bellatrix 278 57.5 N 6 20.0 
n 60 22 I HO 48.6 02.8 737 00.6 56.l 207 44.3 56.4 220 13.4 55.6 Betelgeuse 271 27.0 N 7 24.2 
23 75 ?5.? 125 50.3 02.2 252 02.0 55.7 222 46.4 56.5 235 15.7 55.6 

22 00 90 27.7 140 52.0 519 01.5 267 03.4 N O 55.3 237 48.5 511 56.7 250 18.0 S 5 55.7 Canopus 264 06.3 552 41.2 
01 105 30.l 155 53.6 00.9 282 04.9 54.9 252 50.5 56.8 265 20.3 55.7 Capello 281 09.5 N45 58.8 
02 120 32.6 170 55.3 19 00.2 297 06.3 54.4 267 52.6 56.9 280 22.6 55.8 Deneb 49 48.3 N45 13.l 
03 135 35.1 185 57.0 18 59.6 312 07.7 .. 54.0 282 54.7 .. 57.0 295 24.9 .. 55.8 Denebola 182 58.l Nl4 40.4 
04 150 37.5 200 58.6 58.9 327 09.1 53.6 297 56.7 57.2 310 27.2 55.9 Diphda 349 19.9 518 05.3 
05 165 40.0 216 00.3 58.3 342 10.5 53.2 312 58.8 57.3 325 29.5 55.9 

06 180 42.5 231 02.0 518 57.6 357 12.0 N O 52.8 328 00.9 511 57.4 340 31.8 S 5 56.0 Dubhe 194 20.9 N6l 50.7 
07 195 44.9 246 03.7 57.0 12 13.4 52.4 343 02.9 57.6 355 34.l 56.0 Elnath 278 42. 7 N28 35.5 

T 
08 210 47.4 261 05.4 56.3 27 14.8 52.0 358 05.0 57.7 10 36.4 56.l Eltanin 90 57.9 N51 29.5 
09 225 49.9 276 07.1 . . 55.7 42 16.2 .. 51.5 13 07.l .. 57.8 25 38.7 . . 56.2 Enif 34 10.9 N 9 47.5 

u 10 240 52.3 291 08.7 55.0 57 17.6 51.l 28 09.2 58.0 40 41.1 56.2 Fomalhaut 15 50.6 529 43.3 
E 11 255 54.8 306 10.4 54.4 72 19.l 50.7 43 11.2 58.l 55 43.4 56.3 
s 

12 27.9 S57 00.3 D 270 57.2 321 12.1 516 53.7 87 20.5 N 0 50.3 58 13.3 511 58.2 70 45.7 S 5 56.3 Gacrux 172 

A 13 285 59.7 336 13.9 53.l 102 21.9 49.9 73 15.4 58.4 85 48.0 56.4 Gienah 176 17.l 517 26.3 

y 14 301 02.2 351 15.6 52.5 117 23.3 49.5 88 17.4 58.5 100 50.3 56.4 Hadar 149 22.5 S60 16.8 
15 316 04.6 6 17.3 .. 51.8 132 24.8 .. 49.l 103 19.5 . . 58.6 115 52.6 .. 56.5 Hamal 328 27 .8 N23 22. 7 
16 331 07.l 21 19.0 51.2 147 26.2 48.7 118 21.6 58.8 130 54.9 56.5 Kaus Aust. 84 16.1 S34 23.6 
17 346 09.6 36 20.7 50.5 162 27.6 48.2 133 23.6 58.9 145 57.2 56.6 

18 l 12.0 51 22.4 518 49.9 177 29.0 N 0 47.8 148 25.7 511 59.0 160 59.5 S 5 56.6 Kochab 137 19.9 N74 13.6 
19 16 14.5 66 24.2 49.2 192 30.5 47.4 163 27.8 59.l 176 01.8 56.7 Markab 14 02.4 Nl5 06.5 
20 31 17.0 81 25.9 48.6 207 31.9 47.0 178 29.9 59.3 191 04.l 56.7 Menkar 314 40.0 N 4 01.l 
21 46 19.4 96 27.6 .. 47.9 222 33.3 .. 46.6 193 31.9 .. 59.4 206 06.4 . . 56.8 Menkent 148 36.2 536 16.6 
22 61 21.9 111 29.4 47.3 237 34.7 46.2 208 34.0 59.5 221 08.7 56.8 Miaplacidus 221 44.l 569 38.3 
23 76 24.3 126 31.l 46.6 252 36.2 45.8 223 36.1 59.7 236 11.0 56.9 

2300 91 26.8 141 32 .9 518 46.0 267 37.6 N 0 45.4 238 38.1 511 59.8 251 13.3 S 5 56.9 Mirfak 309 14.5 N49 47.9 
01 106 29.3 156 34.6 45.3 282 39.0 45.0 253 40.2 11 59.9 266 15.7 57.0 Nunki 76 28.5 526 19.2 
02 121 31.7 171 36.4 44.7 297 40.5 44.5 268 42.3 12 00.1 281 18.0 57.0 Peacock 53 57.5 S56 47.8 
03 136 34.2 186 38.1 . . 44.0 312 41.9 . . 44.l 283 44.4 .. 00.2 296 20.3 . . 57.1 Pollux 243 56.8 N28 04.7 
04 151 36.7 201 39.9 43.4 327 43.3 43.7 298 46.4 00.3 311 22.6 57.l Procyon 245 24.6 N 5 16.3 
05 166 39.l ?16 41.7 42.7 342 44.7 43.3 313 48.5 00.5 326 24.9 57.2 

06 181 41.6 231 43.4 S18 42.l 357 46.2 N 0 42.9 328 50.6 512 00.6 341 27.2 S 5 57.3 Rasolhogue 96 29.l Nl2 34.4 
07 196 44.l 246 45.2 41.5 12 47.6 42.5 343 52.6 00.7 356 29.5 57.3 Regulu• 208 08.9 Nl2 03.3 w 08 211 46.5 261 47.0 40.8 27 49.0 42.l 358 54.7 00.8 11 31.8 57.4 Rigel 281 34.8 S 8 13.4 

E 09 226 49.0 276 48.8 .. 40.2 42 50.5 .. 41.7 13 56.8 .. 01.0 26 34.l .. 57.4 Rigil Kent. 140 25.1 S60 45.3 
D 10 241 51.5 291 50.5 39.5 57 51.9 41.3 28 58.9 01.1 41 36.4 57.5 Sabik 102 40.5 515 42.1 
N 11 256 53.9 306 52.3 38.9 72 53.3 40.9 44 00.9 01.2 56 38.7 57.5 
E 

12 271 56.4 321 54.l 518 38.2 87 54.8 N O 40.4 59 03.0 512 01.4 71 41.0 S 5 57.6 Schedar 350 07.9 N56 26.5 s 
D 13 286 58.8 336 55.9 37.6 102 56.2 40.0 74 05.1 01.5 86 43.4 57.6 Shaula 96 55.0 537 05.4 

A 14 302 01.3 351 57.7 36.9 117 57.6 39.6 89 07.2 01.6 101 45.7 57.7 Siriu& 258 54.6 S16 41. 5 
15 317 03.8 6 59.5 .. 36.3 132 59.l .. 39.2 104 09.2 .. 01.7 116 48.0 . . 57.7 Spica 158 56.8 SU 03.9 y 
16 332 06.2 22 01.3 35.7 148 00.5 38.8 119 11.3 01.9 131 50.3 57.8 Suhail 223 09.8 S43 21.4 
17 347 08.7 37 03.l 35.0 163 01.9 38.4 134 13.4 02.0 146 52.6 57.8 

18 2 ll.2 52 05.0 518 34.4 178 03.4 N 0 38.0 149 15.5 512 02.1 161 54 9 S 5 57.9 Voyo 80 55.7 N38 46 J 

19 17 13.6 67 06.8 33.7 193 04.8 37.6 164 17.5 02.3 176 57.2 57.'I lubt,n'1Jbi 137 32.3 S15 ',7 'I 
20 .32 16.l 82 08.6 33.1 208 06.2 37.2 179 19.6 02.4 191 59.5 58.0 S.HA. Mer 1-'uu. 
21 47 18.6 97 10.4 .. 32.' 223 07 .7 . . 36.8 194 21.7 .. 02.5 207 01.fl . . 58.0 ., " "' 
22 62 21.0 112 12.3 31.8 238 09.l 36.4 209 23.8 02.7 222 04.l 58.1 Venu~ so 24.3 14 J~ 

23 77 23.5 127 14.l 31.2 253 10.5 36.0 224 25.8 02.8 237 06.4 58.l Mon 176 35.8 6 11 
h m Jupiter 147 20.8 8 08 

Mer Poss 17 55.2 I' l.7 d O.o V 1.4 d 0.4 V 2.1 d 0.1 V 2.3 d 0.1 Saturn 159 50.3 7 18 



DECEMBER 21, 22, 23 (MON., TUES., WED.) 247 

Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunrise 

21 22 23 24 Nout. 
G.M.T. 

d h h h h h m h m h m G.H.A. Dec. G.H.A. V Dec. H.P. . m m m m 

d h . ' . . ' ' . ' ' ' 
N 72 08 26 10 58 - 03 43 05 32 07 35 -21~ 180 31.8 S23 26.2 239 33.7 15.4 S 6 39.9 10.7 54.5 N 70 08 06 09 55 - 03 31 05 11 06 56 08 55 

195 31.5 26.2 254 08.1 15.3 6 50.6 10.6 54.5 68 07 so 09 20 - 03 22 04 54 06 29 08 07 
02 210 31.2 26.2 268 42.4 15.3 7 01.2 10.6 54.5 66 07 37 08 54 10 35 03 15 04 41 06 09 07 37 
03 225 30.9 .. 26.3 283 16. 7 15.3 7 11.8 10.6 54.4 64 07 26 08 34 09 53 03 08 04 30 05 53 07 14 
04 240 30.6 26.3 297 51.0 15.3 7 22.4 10.5 54.4 62 07 16 08 18 09 24 03 03 04 21 05 39 06 56 
05 255 30.2 26.3 312 25.3 15.2 7 32.9 10.6 54.4 60 07 08 08 05 09 03 02 58 04 13 05 28 06 41 

06 270 29.9 S23 26.3 326 59.5 15.3 S 7 43.5 10.4 54.4 N 58 07 00 07 53 08 45 02 54 04 06 05 18 06 29 
07 285 29.6 26.3 341 33.8 15.3 7 53.9 10.5 54.4 56 06 53 07 43 08 30 02 50 04 00 05 10 06 18 
08 300 29.3 26.3 356 08.l 15.2 8 04.4 10.4 54.4 54 06 47 07 34 08 17 02 47 03 55 05 02 06 08 

M 09 315 29.0 .. 26.3 10 42.3 15.2 8 14.8 10.3 54.4 52 06 42 07 25 08 06 02 44 03 50 04 56 06 00 
0 10 330 28.7 26.4 25 16.5 15.3 8 25.l 10.4 54.3 50 06 36 07 18 07 56 02 41 03 46 04 50 05 52 
N 11 345 28.4 26.4 39 50.8 15 2 8 35.5 10.2 54.3 45 06 24 07 02 07 36 02 35 03 36 04 37 05 36 
0 12 O 28.1 S23 26.4 54 25.0 15.l S 8 45. 7 10.3 54.3 N 40 06 14 06 48 07 19 02 31 03 28 04 26 05 23 
A 13 15 27.8 26.4 68 59.l 15.2 8 56.0 10.2 54.3 35 06 05 06 36 07 05 02 26 03 22 04 17 05 12 
y 14 30 27.4 26.4 83 33.3 15.2 9 06.2 10.2 54.3 30 05 56 06 26 06 52 02 23 03 16 04 09 05 02 

15 45 27.l .. 26.4 98 07.5 15.l 9 16.4 10.1 54.3 20 05 39 06 07 06 31 02 16 03 05 03 55 04 45 
16 60 26.8 26.4 112 41.6 15.l 9 26.5 10.1 54.3 N 10 05 23 05 49 06 12 02 11 02 57 03 43 04 31 
17 75 26.5 26.4 127 15.7 15.1 9 36.6 10.0 54.3 0 05 06 05 32 05 55 02 06 02 48 03 32 04 17 
18 90 26.2 S23 26.4 141 49.8 15.l S 9 46.6 10.l 54.2 s 10 04 47 05 14 05 37 02 01 02 40 03 21 04 04 
19 105 25.9 26.4 156 23.9 15.l 9 56.7 9.9 54.2 20 04 24 04 54 05 18 01 55 02 31 03 09 03 49 
20 120 25.6 26.4 170 58.0 15.0 10 06.6 9.9 54.2 30 03 55 04 29 04 56 01 49 02 21 02 56 03 33 
21 135 25.3 .. 26.4 185 32.0 15.0 10 16.5 9.9 54.2 35 03 37 04 13 04 43 01 46 02 16 02 48 03 23 
22 150 25.0 26.4 200 06.0 15.0 10 26.4 9.8 54.2 40 03 13 03 55 04 28 01 42 02 09 02 39 03 12 
23 165 24.6 26.4 214 40.0 15.0 10 36.2 9.8 54.2 45 02 43 03 32 04 10 01 37 02 02 02 29 03 00 

22: 180 24.3 S23 26.4 229 14.0 14.9 S10 46.0 9.8 54.2 S 50 01 57 03 03 03 47 01 32 01 53 02 17 02 44 
195 24.0 26.4 243 47.9 15.0 10 55.8 9.7 54.2 52 01 29 02 47 03 36 01 29 01 49 02 11 02 37 

02 210 23.7 26.4 258 21.9 14.9 11 05.5 9.6 54.2 54 00 42 02 29 03 24 01 26 01 44 02 O!I 02 29 
03 225 23.4 .. 26.4 272 55.8 14.9 11 15.1 9.6 54.2 56 Ill/ O:? 07 03 10 01 23 01 39 Ol. 58 02 20 
04 240 23.l 26.4 287 29.7 14.8 11 24.7 9.5 54.l 58 Ill/ 01 37 02 53 01 20 01 34 0). 50 02 lO 
05 255 22.8 26.4 302 03.5 14.B 11 34.2 9.5 54.1 S 60 /Ill 00 46 02 32 01 16 Ol 28 Ol. 41 01 59 

06 270 22.5 S23 26.4 316 37.3 14.8 Sll 43.7 9.5 54.1 Twilight Moonattl 07 285 22.1 26.4 331 11.1 14.B 11 53.2 9.4 54.1 lat. Sunaet 
08 300 21.8 26.4 345 44.9 14.7 12 02.6 9.4 54.l Civil Naut. 21 22 23 24 

T 09 315 21.5 .. 26.4 0 18.6 14.8 12 12.0 9.3 54.1 u 10 330 21.2 26.4 14 52.4 14.7 12 21.3 9.2 54.l h h h h h m h m h 
E 

. m m m m m 

11 345 20.9 26.4 29 26.l 14.6 12 30.5 9.2 54.1 N 72 - 12 59 15 31 12 27 12 07 11 36 -s 
12 O 20.6 S23 26.4 N 70 0 43 59.7 14.6 S12 39.7 9.1 54.l - 14 02 15 51 12 41 12 30 12 16 11 51 

A 13 15 20.3 26.3 58 33.3 14.6 12 48.8 9.1 54.l 68 - 14 38 16 07 12 51 12 48 12 44 12 40 
y 14 30 20.0 26.3 73 06.9 14.6 12 57.9 9.1 54.1 66 13 22 15 03 16 20 13 00 13 02 l!I 05 13 11 

15 45 19.7 .. 26.3 87 40.5 14.5 13 07.0 8.9 54.1 64 14 05 15 23 16 31 13 08 13 14 13 22 13 34 
16 60 19.3 26.3 102 14.0 14.6 13 15.9 9.0 54.l 62 14 33 15 39 16 41 13 15 13 24 13 36 13 52 
17 75 19.0 26.3 116 47.6 14.4 13 24.9 8.8 54.0 60 14 55 15 53 16 49 13 20 13 32 13 48 14 08 
18 90 18.7 S23 26.3 131 21.0 14.5 S13 33.7 8.8 54.O N 58 15 12 16 04 16 57 13 25 13 40 13 58 14 21 
19 105 18.4 26.3 145 54.5 14.4 13 42.5 8.8 54.0 56 15 27 16 15 17 04 13 30 13 47 14 07 14 32 
20 120 18.1 26.2 160 27.9 14.3 13 51.3 8.7 54.0 54 15 40 16 24 17 10 13 34 13 53 14 15 14 42 
21 135 17.8 .. 26.2 175 01.2 14.4 14 00.0 8.6 54.0 52 15 51 16 32 17 16 13 38 13 58 14 22 14 51 
22 150 17.5 26.2 189 34.6 14.3 14 08.6 8.6 54.0 50 16 01 16 39 17 21 13 41 14 03 14 29 14 59 
23 165 17.2 26.2 204 07 .9 14.3 14 17.2 8.5 54.0 45 16 22 16 55 17 33 13 48 14 14 14 43 15 16 

23~ 180 16.8 S23 26.2 218 41.2 14.2 S14 25.7 8.5 54.0 N 40 16 38 17 09 17 43 13 54 14 23 14 54 15 29 
195 16.5 26.l 233 14.4 14.2 14 34.2 8.4 54.0 35 16 53 17 21 17 53 14 00 14 31 15 04 15 41 

02 210 16.2 26.1 247 47.6 14.2 14 42.6 8.3 54.0 30 17 05 17 31 18 01 14 04 14 37 15 13 15 52 
03 225 15.9 .. 26.1 262 20.8 14.l 14 50.9 8.3 54.0 20 17 26 17 50 18 18 14 12 14 49 15 28 16 09 
04 240 15.6 26.1 276 53.9 14.l 14 59.2 8.2 54.0 N 10 17 45 18 08 18 34 14 19 14 59 15 41 16 25 
05 255 15.3 26.1 291 27 .0 14.1 15 07.4 8.1 54.0 0 18 02 18 25 18 51 14 26 15 09 15 54 16 39 
06 270 15.0 S23 26.0 306 00.l 14.0 S15 15.5 8.1 54.O S 10 18 20 18 43 19 10 14 33 15 19 16 06 16 54 

W 07 285 14.7 26.0 320 33.1 14.0 15 23.6 8.0 54.0 20 18 39 19 04 19 33 14 40 15 29 1' 19 17 10 
E 08 300 14.3 26.0 335 06.1 13.9 15 31.6 8.0 54.0 30 19 01 19 29 20 02 14 48 15 41 16 34 17 28 

09 315 14.0 .. 25.9 349 39.0 B.9 15 39.6 7.9 54.0 35 19 14 19 44 20 21 14 53 l!I 48 16 43 17 38 
0 10 330 13.7 25.9 4 11.9 139 15 47.5 7.8 54.0 40 19 29 20 02 20 44 14 !18 1!1 56 16 5) 17 'i0 
N 11 345 13.4 25.9 18 44.8 l3 B 15 55.3 7.8 54.0 45 19 47 20 25 21 1!1 15 05 16 05 17 05 18 04 
E 

12 O 13.1 S23 25.9 s so s 33 17.6 13.8 S16 03.l 7.6 54.0 20 10 20 55 22 00 15 12 16 16 17 20 18 22 

D 13 15 12.8 25.8 47 50.4 13.8 16 10.7 7.7 54.0 52 20 21 21 10 22 28 15 16 16 22 17 27 18 30 

A 14 JO 12.5 25.8 62 23.2 13.7 16 18.4 7.5 54.0 54 20 33 21 28 23 16 15 20 16 27 17 34 18 39 
y 15 45 12.2 .. 25.8 76 55.9 13.7 16 25.9 7.5 54.0 56 20 47 21 50 /Ill 15 24 16 34 17 43 18 49 

16 60 11.9 25.7 91 28.6 13.6 16 33.4 7.4 54.0 58 21 04 22 20 Ill/ 15 29 16 41 17 52 19 01 
17 75 11.5 25.7 106 01.2 13.6 16 40.8 7.3 54.0 S 60 21 25 23 11 Ill/ 15 34 16 49 18 03 19 15 
18 90 11.2 S23 25. 7 120 33.8 13.6 S16 48.1 7.3 54.0 SUN MOON 
19 105 10.9 25.6 135 06.4 13.5 16 55.4 7.2 54.0 
20 120 10.6 25.6 149 38.9 13.4 17 02.6 7.l 54.0 Eqn. af Time Mer. Mer. Pou. 

Phoae 
21 135 10.3 .. 25.6 164 11.3 U.5 17 09.7 7.1 54.0 

Day oo• 12• Pou. Upper lower 
Agt 

22 150 10.0 25.5 178 4J.8 13.4 17 16.8 6.9 54.0 m • m . h m h m h "' 4 
23 165 09.7 25.5 193 16.2 lJ.3 17 23.7 6.9 54.0 21 02 08 01 53 11 58 08 16 20 37 25 

22 01 38 01 23 11 59 08 59 21 21 26 ~ S.O. 16.3 d o.o s.o. 14.8 14.7 14.7 23 01 08 00 53 11 59 09 43 22 05 27 
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ARIES VENUS -4.3 MARS +l.O JUPITER -1.4 SATURN +0.9 STARS 
G.M.T. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Nome S.H.A. Dec. 
d " . ' . , . , . , . . , . . . . ., 

24~ 92 26.0 142 15.9 S18 30.5 268 12.0 N O 35.5 239 27.9 S12 02.9 252 08.8 S 5 58.2 Acamar 315 36.3 540 22.9 
107 28.4 157 17.8 29.9 283 13.4 35.l 254 30.0 03.0 267 11.l 58.2 Achernar 335 44.4 S57 20.1 

02 122 30.9 172 19.6 29.2 298 14.8 34.7 269 32.1 03.2 282 13.4 58.3 Acrux 173 36.3 S62 59.6 
03 137 33.3 187 21.5 .. 28.6 313 16.3 .. 34.3 284 34.l .. 03.3 297 15.7 .. 58.3 Adhoro 255 31.0 528 56.8 
04 152 35.8 202 23.3 28.0 328 17.7 33.9 299 36.2 03.4 312 18.0 58.4 Aldebaran 291 16.7 Nl6 28.4 
05 167 38.3 217 25.2 27.3 343 19.l 33.5 314 38.3 03.5 327 20.3 58.4 
06 182 40.7 232 27.0 518 26.7 358 20.6 N O 33.l 329 40.4 S12 03.7 342 22.6 S 5 58.5 Alioth 166 41.8 N56 03.3 
07 1?7 43.2 247 28.9 26.0 13 22.0 32.7 344 42.4 03.8 357 24.9 58.5 Alkaid 153 18.0 N49 24.1 

1 00 212 45.7 262 30.8 25.4 28 23.5 32.3 359 44.5 03.9 12 27.2 58.6 Al Na'ir 28 14.l S47 03.2 
H 09 227 48.l 277 32.6 .. 24.8 43 24.9 .. 31.9 14 46.6 .. 04.l 27 29.6 .. 58.6 Alnilam 276 10.4 5 1 12.8 
lJ JO 24:Z 50.6 292 34.5 24.l 58 26.3 31.5 29 48.7 04.2 42 31.9 58.7 Alphard 218 19.5 5 8 34.7 
R 11 757 53.l 307 36.4 23.5 73 27.8 31.l 44 50.8 04.3 57 34.2 58.7 
s 12 272 55.5 322 38.3 S18 22.8 88 29.2 N 0 30.7 59 52.8 S12 04.4 72 36.5 5 5 58.8 Alphecca 126 31.7 N26 46.5 
D 13 287 58.0 337 40.2 22.2 103 30.7 30.3 74 54.9 04.6 87 38.8 58.8 Alpheratz 358 08.4 N28 59.5 
A 14 303 00.4 352 42.l 21.6 118 32.l 29.9 89 57.0 04.7 102 41.1 58.9 Altair 62 32.0 N 8 49 2 
y 15 318 02.9 7 44.0 .. 20.9 133 33.5 .. 29.5 104 59.l . . 04.8 117 43.4 .. 58.9 Ankaa 353 39.3 542 24 6 

16 333 05.4 22 45.9 20.3 148 35.0 29.l 120 01.l 05.0 132 45.7 59.0 Antares 112 56.l 526 23.4 
17 348 07.8 37 47.8 19.7 163 36.4 28.7 135 03.2 05.1 147 48.l 59.0 
18 3 10.3 52 49.7 S18 19.0 178 37.9 N O 28.3 150 05.3 512 05.2 162 50.4 5 5 59.1 Arcturus 146 17 9 Nl9 16.6 
19 18 12.8 67 51.6 18.4 193 39.3 27.9 165 07.4 05.3 177 52.7 59.1 Atria 108 20. l 568 59.6 
20 33 15.2 82 53.5 17.7 208 40.8 27.4 180 09.5 05.5 192 55.0 59.2 Avior 234 27.3 S59 26.9 
21 48 17.7 97 55.4 .. 17.1 223 42.2 .. 27.0 195 11.5 . . 05.6 207 57.3 .. 59.2 Bellatrix 278 57.5 N 6 20.0 
22 63 20.2 112 57.3 16.5 238 43.6 26.6 210 13.6 05.7 222 59.6 59.3 Betelgeuse 271 27.0 N 7 24.2 
23 78 22.6 127 59.3 15.8 253 45.1 26.2 225 15.7 05.8 238 01.9 59.3 

2s: 
93 25.l 143 01.2 S18 15.2 268 46.5 N O 25.8 240 17.8 S12 06.0 253 04.3 S 5 59.4 Canopus 264 06.3 S52 41.2 

108 27.6 158 03.1 14.6 283 48.0 25.4 255 19.9 06.1 268 06.6 59.4 Capello 281 09.5 N45 58.8 
02 123 30.0 173 05.1 13.9 298 49.4 25.0 270 21.9 06.2 283 08.9 59.5 Deneb 49 48.3 N45 13.1 
03 138 32.5 188 07.0 .. 13.3 313 50.9 .. 24.6 285 24.0 .. 06.4 298 11.2 .. 59.5 Denebola 182 58.1 Nl4 40.4 
04 153 34.9 203 08.9 12.7 328 52.3 24.2 300 26.1 06.5 313 13.5 59.6 Diphdo 349 19.9 S18 05.4 
05 168 37.4 218 10.9 12.0 343 53.8 23.8 315 28.2 06.6 328 15.8 59.6 

06 183 39.9 233 12.9 S18 11.4 358 55.2 N O 23.4 330 30.3 S12 06.7 343 18.1 5 5 59.7 Dubhe 194 20.8 N61 50.7 
07 l 98 42.3 248 14.8 10.8 13 56.7 23.0 345 32.3 06.9 358 20.5 59.7 Elnath 278 42.6 N28 35.5 
08 213 44.8 263 16.8 10.l 28 58.l 22.6 0 34.4 07.0 13 22.8 59.8 Eltanin 90 57.9 N51 29.5 

F 09 228 47.3 278 18.7 .. 09.5 43 59.6 .. 22.2 15 36.5 .. 07.1 28 25.1 . . 59.8 Enif 34 10.9 N 9 47.5 
R 10 243 49.7 293 20.7 08.9 59 01.0 21.8 30 38.6 07.2 43 27.4 59.9 Fomalhaut 15 50.6 S29 43.3 
I 11 258 52.2 308 22.7 08.2 74 02.S 21.4 45 40.7 07.4 58 29.7 5 59.9 
ll 12 273 54.7 323 24.7 S18 07.6 89 03.9 N O 21.0 60 42.8 S12 07 .5 73 32.0 5 6 00.0 Gacrux 172 27.8 S57 00.3 
A 13 288 57.l 338 26.6 07.0 104 05.4 20.6 75 44.8 07.6 88 34.3 00.0 Gienah 176 17.1 S17 26.3 
y 14 303 59.6 353 28.6 06.3 119 06.8 20.2 90 46.9 07.7 103 36.7 00.0 Hodor 149 22.4 560 16.8 

15 319 02.1 8 30.6 .. 05.7 134 08.3 .. 19.8 105 49.0 .. 07.9 118 39.0 . . 00.1 Hamal 328 27.8 N23 22.7 
16 334 04.5 23 32.6 05.1 149 09.7 19.4 120 51.1 08.0 133 41.3 00.1 Kaus Aust. 84 16.1 534 23.6 
17 349 07.0 38 34.6 04.4 164 11.2 19.0 135 53.2 08.l 148 43.6 00.2 
18 4 09.4 53 36.6 518 03.8 179 12.6 N 0 18.6 150 55.2 512 08.2 163 45.9 5 6 00.2 Kochab 137 19.8 N74 13.6 
19 19 11.9 68 38.6 03.2 194 14.1 18.2 165 57.3 08.4 178 48.2 00.3 Markab 14 02.4 Nl5 06.5 
20 34 14.4 83 40.6 02.6 209 15.5 17.8 180 59.4 08.5 193 50.6 00.3 Menkar 314 40.0 N 4 01.l 
21 49 16.8 98 42.6 .. 01.9 224 17.0 .. 17.4 196 01.5 .. 08.6 208 52.9 . . 00.4 Menkent 148 36.2 S36 16.6 
22 64 19.3 113 44.7 01.3 239 18.4 17.0 211 03.6 08.7 223 55.2 00.4 Mioplocidua 221 44.1 S69 38.3 
23 79 21.8 128 46.7 00.7 254 19.9 16.6 226 05.7 08.9 238 57.5 00.5 

2600 94 24.2 143 48.7 518 00.0 269 21.3 N O 16.2 241 07.7 S12 09.0 253 59.8 5 6 00.5 Mirfak 309 14.5 N49 47.9 
01 109 26.7 158 50.7 17 59.4 284 22.8 15.8 256 09.8 09.1 269 02.1 00.6 Nunki 76 28.5 S26 19.2 
02 124 29.2 173 52.8 58.8 299 24.2 15.4 271 11.9 09.2 284 04.5 00.6 Peacock 53 57.5 S56 47.8 
03 139 31.6 188 54.8 .. 58.2 314 25.7 .. 15.0 286 14.0 .. 09.4 299 06.8 . . 00.7 Pollux 243 56.7 N28 04.2 
04 154 34.1 203 56.8 57.5 329 27.l 14.6 301 16.1 09.5 314 09.l 00.7 Procyon 245 24.6 N 5 16.3 
05 169 36.6 218 58.9 56.9 344 28.6 14.2 316 18.2 09.6 329 11.4 00.8 

06 184 39.0 234 00.9 S17 56.3 359 30.1 N O 13.8 331 20.3 S12 09.7 344 13.7 S 6 00.8 Rasalhague 96 29.1 N12 34.4 
07 199 41.5 249 03.0 55.7 14 31.5 13.4 346 22.3 09.9 359 16.1 00.9 Regulus 208 08.9 N12 03.3 

s 08 214 43.9 264 05.l 55.0 29 33.0 13.0 1 24.4 10.0 14 18.4 00.9 Rigel 281 34.8 S 8 13.4 
A 09 229 46.4 279 07.l .. 54.4 44 34.4 .. 12.7 16 26.5 .. 10.l 29 20.7 . . 01.0 Rigil Kent. 140 25.1 S60 45.3 
T 10 244 48.9 294 09.2 53.8 59 35.9 12.3 31 28.6 10.2 44 23.0 01.0 Sabik 102 40.5 515 42.1 
lJ 11 259 51.3 309 11.3 53.2 74 37.3 11.9 46 30.7 10.4 59 25.3 01.0 

w 12 274 53 8 324 13.3 517 52.5 89 38.8 N O 11.5 61 32.8 S12 10.5 74 27.7 S 6 01.1 Schedar 350 08.0 N56 26.5 
0 13 289 56.3 339 15.4 51.9 104 40.3 11.l 76 34.9 10.6 89 30.0 01.l Shaula 96 55.0 S37 05.4 
A 14 304 !>8.7 '54 17.5 !, 1.3 119 41.7 10.7 91 36.9 10.7 104 32.3 01.2 Sirius 258 54.6 S16 41.5 
y lS no 01 7 9 19.6 .. 50.7 1.14 43.2 . . 10.3 106 39 0 .. 10.9 119 34.6 .. 01.2 Spica 158 56.7 Sll 03.9 

lb I\~ O l 1 24 217 50.0 149 44.6 09.9 121 41.l 110 134 36.9 01.3 Suhail 223 09.8 S43 21.4 
17 \',Q ll!t.l .19 L' 8 49.4 164 46.l 09.5 136 43.2 11.l 149 39.2 01.3 

18 5 08.6 54 25.9 S17 48.8 179 47.6 N 0 09.l 151 45.3 S12 11.2 164 41.6 S 6 01.4 Vega 80 55.7 N38 46.0 
19 20 11.0 69 28.0 48.2 194 49.0 08.7 166 47.4 11.4 179 43.9 01.4 Zuben'ubi 137 32.3 S15 57.9 
20 35 13.5 84 30.l 47.6 209 50.5 08.3 181 49.5 11.5 194 46.2 01.5 $.H.A. Mer. Pou. 
21 50 16.0 99 32.2 .. 46.9 224 51.9 .. 07.9 196 51.6 .. 11.6 209 48.5 .. 015 . ' h m 

22 65 18.4 114 34.3 46.:, 239 53.4 07.5 211 53.6 11.7 224 50.9 01.6 V•nu, 49 36.l 14 26 
23 80 20.9 129 36.4 45.7 254 54.9 07.l 226 55.7 11.8 239 !:>3.2 01.l, Mart 17!', 2l.4 6 04 

h ffl Jur,lt•r 141, r,7 I 7 SR 
Mer Pou 17 43.4 V 2.0 d 0.6 V 14 d 0.4 V 2 I d ()J " ~ ) d 00 Suturn 1'>9 1•1 2 ' 0' 
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Twilight Moonrise 
SUN MOON lot. 

Civil 
Sunri1e 24 25 26 27 Nout. 

G.M.T. 
d h m h m h m h m h m h m h m G.H.A. Dec. G.H.A. " Dec. H.P. . 

h , , , . , , , N 72 08 27 10 57 - - - - -d . , . . 
24~ 180 09.4 S23 25.4 207 48.5 13.4 S17 30.6 6.9 54.0 N 70 08 07 09 55 - 08 55 - - -195 09.0 25.4 222 20.9 13.2 17 37.5 6.7 54.0 68 07 51 09 20 - 08 07 09 49 11 37 12 34 

02 210 08.7 25.4 236 53.1 13.3 17 44.2 6.7 54.0 66 07 38 08 55 10 35 07 37 09 02 10 17 11 10 
03 225 08.4 .. 25.3 251 25.4 13.2 17 50.9 6.6 54.0 64 07 27 08 35 09 53 07 14 08 32 09 40 10 32 
04 240 08.l 25.3 265 57.6 13.1 17 57.5 6.5 54.0 62 07 17 08 19 09 25 06 56 08 09 09 14 10 06 
05 255 07.8 25.2 280 29.7 13.1 18 04.0 6.4 54.0 60 07 09 08 06 09 03 06 41 07 51 08 53 09 45 

06 270 07.5 S23 25.2 295 01.8 13.l S18 10.4 6.4 54.0 N 58 07 01 07 54 08 46 06 29 07 36 08 36 09 28 
07 285 07.2 25.1 309 33.9 13.0 18 16.8 6.3 54.0 56 06 55 07 44 08 31 06 18 07 23 08 22 09 13 

T 08 300 06.9 25.l 324 05.9 13.0 18 23.1 6.2 54.0 54 06 49 07 35 08 19 06 08 07 12 08 10 09 01 

H 09 315 06.6 .. 25.0 338 37.9 13.0 18 29.3 6.1 54.0 52 06 43 07 27 08 08 06 00 07 02 07 59 08 50 

u 10 330 06.2 25.0 353 09.9 12.9 18 35.4 6.1 54.0 50 06 38 07 19 07 58 05 52 06 53 07 49 08 40 

R 11 345 05.9 24.9 7 41.8 12.9 18 41.5 5.9 54.0 45 06 26 07 03 07 37 05 36 06 34 07 29 08 20 

s 12 0 05.6 S23 24.9 22 13.7 12.s S18 47.4 5.9 54.0 N 40 06 15 06 50 07 20 05 23 06 19 07 13 08 03 
D 13 15 05.3 24.8 36 45.5 12.8 18 53.3 5.8 54.0 35 06 06 06 38 07 06 05 12 06 06 06 59 07 49 
A 14 30 05.0 24.8 51 17.3 12.7 18 59.1 5.7 54.0 30 05 57 06 27 06 54 05 02 05 55 06 47 07 37 
y 15 45 04.7 .. 24.7 65 49.0 12.7 19 04.8 5.6 54.0 20 05 41 06 08 06 32 04 45 05 36 06 27 07 17 

16 60 04.4 24.7 80 20.7 12.7 19 10.4 5.6 54.0 N 10 05 25 05 51 06 14 04 31 05 19 06 09 06 58 
17 75 04.l 24.6 94 52.4 12.6 19 16.0 5.4 54.0 0 05 08 05 34 05 56 04 17 05 04 05 52 06 42 

18 90 03.7 S23 24.6 109 24.0 12.6 S19 21.4 5.4 54.0 S 10 04 49 05 16 05 39 04 04 04 48 05 36 06 25 
19 105 03.4 24.5 123 55.6 12.6 19 26.8 5.3 54.0 20 04 26 04 55 05 20 03 49 04 32 05 18 06 07 
20 120 03.1 24.5 138 27 .2 12.5 19 32.1 5.2 54.0 30 03 57 04 30 04 58 03 33 04 13 04 58 05 46 
21 135 02.8 .. 24.4 152 58. 7 12.5 19 37.3 5.1 54.0 35 03 38 04 15 04 45 03 23 04 02 04 46 05 34 
22 150 02.5 24.4 16 7 30.2 12.4 19 42.4 5.0 54.0 40 03 15 03 57 04 30 03 12 03 50 04 32 05 20 
23 165 02.2 24.3 182 01.6 12.4 19 47.4 5.0 54.0 45 02 44 03 34 04 12 03 00 03 35 04 16 05 04 

2s: 180 01.9 S23 24.2 196 33.0 12.3 S19 52.4 4.8 54.0 S 50 01 59 03 04 03 49 02 44 03 17 03 56 04 43 
195 01.6 24.2 211 04.3 12.4 19 57.2 4.8 54.0 52 01 31 02 49 03 38 02 37 03 09 03 47 04 34 

02 210 01.3 24.1 225 35. 7 12.2 20 02.0 4.7 54.0 54 00 44 02 31 03 26 02 29 02 59 03 37 04 23 
03 225 00.9 .. 24.0 240 06.9 12.3 20 06.7 4.5 54.0 56 Ill/ 02 09 03 12 02 20 02 49 03 25 04 10 
04 240 00.6 24.0 254 38.2 12.2 20 11.2 4.5 54.0 58 11/1 01 39 02 55 02 10 02 36 03 11 03 56 
05 255 00.3 23.9 269 09.4 12.1 20 15.7 4.4 54.0 S 60 1111 00 49 02 34 01 59 02 22 02 55 03 39 

06 270 oo.o S23 23.9 283 40.5 12.2 S20 20.1 4.3 54.0 Twillght Moonset 
07 284 59.7 23.8 298 11. 7 12.1 20 24.4 4.2 54.0 lot. Sunset 
08 299 59.4 23.7 312 42.8 12.0 20 28.6 4.2 54.1 Civil Nout. 24 25 26 27 

F 09 314 59.1 .. 23.7 327 13.8 12.1 20 32.8 4.0 54.l 
R 10 329 58.8 23.6 341 44.9 11.9 20 36.8 3.9 54.1 . h m h m h m h m h m h ffl h m 

I 11 344 58.5 23.5 356 15.8 12.0 20 40.7 3.9 54.1 N 72 - 13 03 15 33 - - - -D 12 359 58.1 S23 23.5 10 46.8 11.9 S20 44.6 3.7 54.1 N 70 - 14 05 15 53 11 51 - - -A 13 14 57.8 23.4 25 17.7 11.9 20 48.3 3.7 54.1 68 - 14 40 16 09 12 40 12 35 12 29 13 15 
y 14 29 57.5 23.3 39 48.6 11.9 20 52.0 3.5 54.1 66 13 25 15 05 16 22 13 11 13 23 13 49 14 39 

15 44 57.2 .. 23.2 54 19.5 11.8 20 55.5 3.5 54.1 64 14 07 15 25 16 33 13 34 13 54 14 26 15 17 
16 59 56.9 23.2 68 50.3 11.8 20 59.0 3.3 54.1 62 14 35 15 41 16 43 13 52 14 17 14 53 15 43 
17 74 56.6 23.1 83 21.1 11.7 21 02.3 3.3 54.1 60 14 57 15 55 16 51 14 08 14 35 15 13 16 04 

18 89 56.3 S23 23.0 97 51.8 11.7 S21 05.6 3.2 54.l N 58 15 14 16 06 16 59 14 21 14 51 15 30 16 21 
19 104 56.0 22.9 112 22.5 11.7 21 08.8 3.1 54.1 56 15 29 16 16 17 06 14 32 15 04 15 44 16 35 
20 119 55.7 22.9 126 53.2 11.7 21 11.9 2.9 54.l 54 15 42 16 26 17 12 14 42 15 15 15 57 16 47 
21 134 55.3 .. 22.8 141 23. 9 11.6 21 14.8 2.9 54.1 52 15 53 16 34 17 17 14 51 15 25 16 08 16 58 
22 149 55.0 22.7 155 54.5 11.6 21 17.7 2.8 54.1 50 16 03 16 41 17 23 14 59 15 35 16 17 17 08 
23 164 54.7 22.6 170 25.1 11.6 21 20.5 2.7 54.2 45 16 23 16 57 17 34 15 16 15 54 16 38 17 28 

26~ 179 54.4 S23 22.6 184 55.7 11.5 S21 23.2 2.5 54.2 N 40 16 40 17 11 17 45 15 29 16 09 16 54 17 45 
194 54.l 22.5 199 26.2 11.6 21 25.7 2.5 54.2 35 16 54 17 23 17 54 15 41 16 23 17 08 17 59 

02 209 53.8 22.4 213 56.8 11.4 21 28.2 2.4 54.2 30 17 07 17 33 18 03 15 52 16 34 17 20 18 11 
03 224 53.5 .. 22.3 228 27 .2 11.5 21 30.6 2.3 54.2 20 17 28 17 52 18 19 16 09 16 54 17 41 18 31 
04 239 53.2 22.2 242 57.7 11.4 21 32.9 2.1 54.2 N 10 17 46 18 09 18 36 16 25 17 11 17 59 18 49 
05 254 52.9 22.2 257 28.1 11.4 21 35.0 2.1 54.2 0 18 04 18 26 18 53 16 39 17 27 18 16 19 06 

06 269 52.5 S23 22.l 271 58.5 11.4 S21 37 .1 2.0 54.2 S 10 18 21 18 45 19 12 16 54 17 43 18 33 19 22 
07 284 52.2 22.0 286 28. 9 11.4 21 39.1 1.9 54.2 20 18 40 19 05 19 34 17 10 18 00 18 51 19 40 

s 08 299 51.9 21.9 300 59.3 11.3 21 41.0 1.7 54.2 30 19 02 19 30 20 03 17 28 18 20 19 12 20 00 
A 09 314 51.6 .. 21.8 315 29.6 11.3 21 42.7 1.7 54.2 35 19 15 19 45 20 22 17 38 18 32 19 24 20 12 
T 10 329 51.3 21.7 329 59.9 11.3 21 44.4 1.5 54.2 40 19 30 20 03 20 45 17 50 18 45 19 38 20 26 
u 11 344 51.0 21.6 344 30.2 11.3 21 45.9 1.5 54.3 45 19 48 20 26 21 16 18 04 19 01 19 54 20 42 
R 12 359 50.7 S23 21.6 359 00.5 11.2 S21 47.4 1.4 54.3 S 50 20 11 20 56 22 01 18 22 19 20 20 14 21 02 
D 13 14 50.4 21.5 13 30.7 11.3 21 48.8 1.2 54.3 52 20 22 21 11 22 29 18 30 19 30 20 24 21 ll 
A 14 29 50.1 21.4 28 01.0 11.2 21 50.0 1.2 54.3 54 20 34 21 29 23 15 18 39 19 40 20 35 21 22 
y 15 44 49.8 .. 21.3 42 31.2 11.l 21 51.2 1.0 54.3 56 20 48 21 51 Ill/ 18 49 19 52 20 47 21 34 

16 59 49.4 21.2 57 01.3 11.2 21 52.2 0.9 54.3 58 21 05 22 21 1111 19 01 20 05 21 01 21 48 
17 74 49.1 21.1 71 31.5 11.2 21 53.1 0.9 54.3 S 60 21 26 23 11 Ill/ 19 15 20 21 21 18 22 04 
18 89 48.8 S23 21.0 86 01.7 11.1 S21 54.0 0.7 54.3 SUN MOON 
19 104 48.5 20.9 100 31.8 11.1 21 54.7 0.6 54.3 
20 119 48.2 20.8 115 01.9 11.1 21 55.3 0.6 54.3 Doy 

Eqn. of Time Mer. Mer. Poss. 
Ag• Phose 

21 134 47.9 .. 20.7 129 32.0 11.1 21 55.9 0.4 54.3 oo· 12• Poss. Upper lower 
22 149 47.6 20.6 144 02.1 11.0 21 56.3 0.3 54.4 "' • m . h "' h m h "' d 

23 164 47.3 20.5 158 32.1 11.1 21 56.6 0.2 54.4 24 00 38 roHt 12 00 10 28 22 52 28 
25 .Q.!L.Q§_ 12 00 11 15 23 40 29 • S.D. 16.3 d 0.1 S.D. 14.7 14.7 14.8 26 00 22 00 37 12 01 12 04 24 29 00 
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ARIES VENUS -4.3 MARS +1.0 JUPITER -1.4 SATURN +0.9 STARS 
GM.l. 

G.H.A. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A. Dec. 

" h " 
, 0 0 , 0 , 0 , 0 0 , 0 0 , 

0 . 2100 95 23.4 144 38.5 S17 45.l 269 56.3 N O 06. 7 241 57 .8 S12 12.0 254 55.5 S 6 01.7 Acomor 315 36.3 S40 22.9 
01 110 25.8 159 40.7 44.5 284 57.8 06.3 256 59.9 12.1 269 57.8 01.7 Achernar 335 44.4 S57 20.l 
02 125 28.3 174 42.8 43.8 299 59.3 05.9 272 02.0 12.2 285 00.l 01.7 Acrux 173 36.3 S62 59.6 
03 140 30.8 189 44.9 .. 43.2 315 00.7 .. 05.5 287 04.l . . 12.3 300 02.5 .. 01.8 Adhara 255 31.0 S28 56.8 
04 155 33.2 204 47.1 42.6 330 02.2 05.2 302 06.2 12.5 315 04.8 01.8 Aldebaran 291 16. 7 Nl6 28.4 
05 170 35.7 219 49.2 42.0 345 03.6 04.8 317 08.3 12.6 330 07.l 01.9 
06 185 38.2 234 51.4 S17 41.4 0 05.l N O 04.4 332 10.3 S12 12.7 345 09.4 S 6 01.9 Alioth 166 41.8 N56 03.3 
07 200 40.6 249 53.5 40.8 15 06.6 04.0 347 12.4 12.8 0 11.7 02.0 Alkaid 153 18.0 N49 24.0 
08 ?.15 43 I 264 55.7 40.l 30 08.0 03.6 2 14.5 13.0 15 14.1 02.0 Al Na'ir 28 14.l S47 03.2 

s 09 ?.30 45.5 279 57.8 .. 39.5 45 09.5 .. 03.2 17 16.6 . . 13.l 30 16.4 .. 02.1 Alnilam 276 10.4 S l 12.9 
IJ 10 245 48.0 295 00.0 38.9 60 11.0 02.8 32 18.7 13.2 45 18.7 02.l Alphard 218 19.5 S 8 34.7 
N ll 21,0 50.5 310 02.2 38.3 75 12.4 02.4 47 20.8 13.3 60 21.0 02.2 
I.I 12 77~ 52.9 325 04.3 S17 37.7 90 13.9 N O 02.0 62 22.9 S12 13.4 75 23.4 S 6 02.2 Alphecca 126 31.6 N26 46.5 
A 13 7.90 55.4 340 06.5 37.1 105 15.4 01.6 77 25.0 13.6 90 25.7 02.2 Alpheratz 358 08.4 N28 59.5 
y 14 305 57.9 355 08.7 36.4 120 16.9 01.2 92 27.1 13.7 105 28.0 02.3 Altair 62 32.0 N 8 49.2 

15 321 00.3 10 10.9 .. 35.8 135 18.3 .. 00.8 107 29.2 .. 13.8 120 30.3 .. 02.3 Ankao 353 39.3 S42 24.6 
16 336 02.8 25 13.l 35.2 150 19.8 00.4 122 31.2 13.9 135 32.6 02.4 Antares 112 56.l S26 23.4 
17 351 05.3 40 15.3 34.6 165 21.3 N O 00.1 137 33.3 14.l 150 35.0 02.4 
18 6 07.7 55 17.5 S17 34.0 180 22. 7 S O 00.3 152 35.4 S12 14.2 165 37.3 S 6 02.5 Arcturus 146 17.8 Nl9 16.6 
19 21 10.2 70 19.7 33.4 195 24.2 00.7 167 37.5 14.3 180 39.6 02.5 Atria 108 20.1 S68 59.b 
20 36 12.7 85 21.9 32.8 210 25.7 01.1 182 39.6 14.4 195 41.9 02.6 Avior 234 27.3 S59 26.9 
21 51 15.l 100 24.1 .. 32.2 225 27.1 .. 01.5 197 41.7 .. 14.5 210 44.3 .. 02.6 Bellatrix 278 57.5 N 6 20.0 
22 66 17.6 115 26.3 31.5 240 28.6 01.9 212 43.8 14.7 225 46.6 02.7 Betelgeuse 271 27.0 N 7 24.2 
23 81 20.0 130 28.5 30.9 255 30.l 02.3 227 45.9 14.8 240 48.9 02.7 

28 00 96 22.5 145 30.7 S17 30.3 270 31.6 S 0 02.7 242 48.0 S12 14. 9 255 51.2 S 6 02.7 Canopus 264 06.2 S52 41.2 
01 111 25.0 160 33.0 29.7 285 33.0 03.l 257 50.l 15.0 270 53.6 02.8 Capella 281 09.5 N45 58.8 
02 126 27.4 175 35.2 29.l 300 34.5 03.4 272 52.2 15.l 285 55.9 02.8 Deneb 49 48.3 N45 13.0 
03 141 29.9 190 37.4 .. 28.5 315 36.0 .. 03.8 287 54.3 .. 15.3 300 58.2 . . 02.9 Denebola 182 58.1 Nl4 40.4 
04 156 32.4 205 39.7 27.9 330 37.5 04.2 302 56.4 15.4 316 00.5 02.9 Diphda 349 19.9 S18 05.4 
05 171 34.8 220 41.9 27.3 345 38.9 04.6 317 58.4 15.5 331 02.9 03.0 
06 186 37.3 235 44.2 S17 26.7 0 40.4 S 0 05.0 333 00.5 S12 15.6 346 05.2 S 6 03.0 Dubhe 194 20.8 N61 50.7 
07 201 39.8 250 46.4 26.1 15 41.9 05.4 348 02.6 15.8 l 07.5 03.0 Elnath 278 42.6 N28 35.5 
08 216 42.2 265 48.7 25.5 30 43.4 05.8 3 04.7 15.9 16 09.8 03.l Eltanin 90 57.9 N51 29.5 

M 09 231 44.7 280 50.9 .. 24.9 45 44.8 .. 06.2 18 06.8 .. 16.0 31 12.2 .. 03.l Enif 34 10.9 N 9 47.5 
0 10 246 47.2 295 53.2 24.2 60 46.3 06.6 33 08.9 16.l 46 14.5 03.2 Fomalhaut 15 50.6 S29 43.3 
N 11 261 49.6 310 55.5 23.6 75 47.8 06.9 48 11.0 16.2 61 16.8 03.2 
D 12 276 52.1 325 57.7 S17 23.0 90 49.3 S O 07.3 63 13.1 S12 16.4 76 19.l S 6 03.3 Gacrux 172 27.8 S57 00.4 
A 13 291 54.5 341 00.0 22.4 105 50.7 07.7 78 15.2 16.5 91 21.5 03.3 Gienah 176 17.0 S17 26.3 
y 14 'l06 57.0 356 02.3 21.8 120 52.2 08.1 93 17.3 16.6 106 23.8 03.4 Hadar 149 22.4 S60 16.8 

15 321 59.5 11 04.6 .. 21.2 135 53.7 .. 08.5 108 19.4 .. 16.7 121 26.l .. 03.4 Hamal 328 27.8 N23 22.7 
16 337 01.9 26 06.9 20.6 150 55.2 08.9 123 21.5 16.8 136 28.4 03.4 Kaus Aust. 84 16.l S34 23.6 
17 352 04.4 41 09.2 20.0 165 56.7 09.3 138 23.6 17.0 151 30.B 03.5 
18 7 06.9 56 11.5 S17 19.4 180 58.l S 0 09.6 153 25.7 S12 17.1 166 33.1 S 6 03.5 Kochab 137 19.8 N74 13.6 
19 22 09.3 71 13.B 18.8 195 59.6 10.0 168 27.8 17.2 181 35.4 03.6 Markab 14 02.4 Nl5 06.5 
20 37 11.8 86 16.l 18.2 211 01.l 10.4 183 29.9 17.3 196 37.8 03.6 Menkar 314 40.0 N 4 01.1 
21 52 14.3 101 18.4 .. 17.6 226 02.6 .. 10.8 198 32.0 .. 17.4 211 40.l .. 03.7 Menkent 148 36.2 S36 16.6 
22 67 16.7 116 20.7 17.0 241 04.l 11.2 213 34.l 17.6 226 42.4 03.7 Miaplacidus 221 44.0 S69 38.3 
23 82 19.2 131 23.0 16.4 256 05.5 11.6 228 36.2 17.7 241 44.7 03.7 

2900 97 21.6 146 25.4 S17 15.8 271 07.0 S 0 12.0 243 38.3 S12 17.8 256 47.1 S 6 03.8 Mirfak 309 14.5 N49 47.9 
01 112 24.1 161 27.7 15.2 286 08.5 12.3 258 40.4 17.9 271 49.4 03.8 Nunki 76 28.5 S26 19.2 
02 127 26.6 176 30.0 14.6 301 10.0 12.7 273 42.4 18.0 286 51.7 03.9 Peacock 53 57.5 S56 47.8 
03 142 29.0 191 32.4 .. 14.0 316 11.5 .. 13.1 288 44.5 .. 18.2 301 54.0 .. 03.9 Pollux 243 56.7 N28 04.2 
04 157 31.5 206 34.7 13.4 331 13.0 13.5 303 46.6 18.3 316 56.4 04.0 Procyon 245 24.5 N 5 16.3 
05 172 34.0 221 37.0 12.8 346 14.4 13.9 318 48.7 18.4 331 58.7 04.0 

06 187 36.4 236 39.4 S17 12.2 1 15.9 S 0 14.3 333 50.8 S12 18.5 347 01.0 S 6 04.0 Rasalhague 96 29.1 Nl2 34.4 
07 202 38.9 251 41.7 11.6 16 17.4 14.6 348 52.9 18.6 2 03.4 04.l Regulus 208 08.9 Nl2 03.3 
08 217 41.4 266 44.1 11.0 31 18.9 15.0 3 55.0 18.8 17 05.7 04.l Rigel 281 34.8 S 8 13.4 

T 09 232 43.8 281 46.5 .. 10.4 46 20.4 .. 15.4 18 57.1 .. 18.9 32 08.0 .. 04.2 Rigil Kent. 140 25.0 S60 45.3 u 10 247 46.3 296 48.8 09.8 61 21.9 15.8 33 59.2 19.0 47 10.4 04.2 Sabik 102 40.5 S15 42.l 
E 11 262 48.8 311 51.2 09.2 76 23.3 16.2 49 01.3 19.l 62 12.7 04.3 
5 

12 326 53.6 S17 08.7 91 24.8 S 0 16.6 64 03.4 S12 19.2 77 15.0 S 6 04.3 Schedar 350 08.0 N56 26.5 0 277 51.2 

A 13 292 53.7 341 56.0 08.l 106 26.3 16.9 79 05.5 19.3 92 17.3 04.3 Shaula 96 55.0 S37 05.4 
14 307 56.1 356 58.3 07.5 121 27.8 17.3 94 07.6 19.5 107 19.7 04.4 Sirius 258 54.6 S16 41.5 y 
15 322 511.6 12 00.7 .. 06.9 136 29.3 .. 17.7 109 09.7 .. 19.6 122 22.0 .. 04.4 Spica 158 56.7 S11 03.9 
16 338 01.1 27 03.1 06.3 151 30.8 18.l 124 11.8 19.7 137 24.3 04.5 Suhail 223 09.8 S43 21.4 
17 3'>3 03.5 42 05.5 05.7 166 32.3 18.5 139 13.9 19.8 152 26.7 04.5 

18 8 06.0 57 07.9 S17 05.1 181 33.8 S 0 18.8 154 16.0 S12 19.9 167 29.0 S 6 04.6 Vega 80 55.7 N38 46.0 
19 23 08.5 72 10.3 04.5 196 35.3 19.2 169 18.1 20.l 182 31.3 04.6 Zuben'ubi 137 32.3 S15 57.9 
20 38 10.9 87 12.7 03.9 211 36.7 19.6 184 20.2 20.2 197 33.7 04.6 S.H.A. Mer. Pou. 
;>I 53 13.4 102 15.2 .. 03, 226 38.2 .. 20.0 199 22.3 .. 20.3 212 36.0 .. 04.7 0 ' h m 

22 68 15.9 117 17.6 02.7 241 39.7 20.4 214 24.4 20.4 227 38.3 04.7 Venus 49 08.2 14 16 
23 83 18.3 132 20.0 02.2 256 41.2 20.7 229 26.5 20.5 242 40.6 04.8 Man 174 09.l 5 57 

h ffl Jupiter 146 25.5 7 48 
Me, Poss. 17 31.6 V 2.3 d 0.1, V 1.5 d 0.4 V 2.1 d 0.1 V 23 d 00 Saturn 159 28.7 6 56 
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Twilight Moonrise 
SUN MOON lot. Sunrise 

Novi. Civil 27 28 29 30 
G.M.T. 

d h h h h m h m h m h m G.H.A. Dec. G.H.A. V Dec. H.P. . m m m 

d h . ' . ' . ' ' . ' ' 
, N 72 08 27 10 53 - - - - 13 25 

21: 179 47 .0 S23 20.4 173 02.2 11.0 S21 56.8 0.1 54.4 N 70 08 07 09 54 - - - 13 11 12 46 
194 46.7 20.3 187 32.2 11.l 21 56.9 0.0 54.4 68 07 51 09 20 - 12 34 12 27 12 22 12 18 

02 209 46.3 20.2 202 02.3 11.0 21 56.9 0.1 54.4 66 07 38 08 55 10 34 11 10 11 38 11 51 11 57 
03 224 46.0 .. 20.l 216 32.3 11.0 21 56.8 0.3 54.4 64 07 27 08 36 09 53 10 32 11 07 11 28 11 41 
04 239 45.7 20.0 231 02.3 11.0 21 56.5 0.3 54.4 62 07 18 08 20 09 25 10 06 10 43 11 09 11 27 
05 254 45.4 19.9 245 32.3 11.0 21 56.2 0.4 54.4 60 07 10 08 06 09 04 09 45 10 24 10 53 11 15 
06 269 45.1 S23 19.8 260 02.3 10.9 S21 55.8 0.6 54.4 N 58 07 02 07 55 08 46 09 28 10 09 10 40 11 05 
07 284 44.8 19.7 27 4 32.2 11.0 21 55.2 0.6 54.5 56 06 55 07 45 08 32 09 13 09 56 10 29 10 56 
08 299 44.5 19.6 289 02.2 10.9 21 54.6 0.8 54.5 54 06 49 07 35 08 19 09 01 09 44 10 19 10 48 

s 09 314 44.2 .. 19.5 303 32.l 11.0 21 53.8 0.8 54.5 52 06 44 07 27 08 08 08 50 09 34 10 10 10 41 
u 10 329 43.9 19.4 318 02.l 10.9 21 53.0 l.O 54.5 so 06 38 07 20 07 58 08 40 09 25 10 02 10 34 
N 11 344 43.6 19.3 332 32.0 11.0 21 52.0 1.0 54.5 45 06 27 07 04 07 38 08 20 09 05 09 45 10 20 
D 12 359 43.3 S23 19.2 347 02.0 10.9 S21 51.0 l.2 54.5 N 40 06 17 06 51 07 21 08 03 08 50 09 31. 10 09 
A 13 14 42.9 19.l 1 31.9 10.9 21 49.8 1.3 54.5 35 06 07 06 39 07 07 07 49 08 36 09 19 09 59 
y 14 29 42.6 19.0 16 01.8 11.0 21 48.5 1.4 54.5 30 05 59 06 28 06 55 07 37 08 25 09 09 09 50 

15 44 42.3 .. 18.8 30 31.8 10.9 21 47.1 l.5 54.6 20 05 42 06 10 06 34 07 17 08 05 08 51 09 35 
16 59 42.0 18.7 45 01.7 10.9 21 45.6 1.6 54.6 N 10 05 26 05 52 06 15 06 58 07 48 08 36 09 22 
17 74 41.7 18.6 59 31.6 10.9 21 44.0 1.7 54.6 0 05 09 05 35 05 58 06 42 07 31 08 21 09 10 
18 89 41.4 S23 18.5 74 01.5 11.0 S21 42.3 U 54.6 S 10 04 50 05 17 05 40 06 25 07 15 08 06 08 57 
19 104 41.l 18.4 88 31.5 10.9 21 40.5 2.0 54.6 20 04 28 04 57 05 21 06 07 06 58 07 51 08 44 
20 119 40.8 18.3 103 01.4 10.9 21 38.5 2.0 54.6 30 03 59 04 32 05 00 05 46 06 38 07 33 08 29 
21 134 40.5 .. 18.2 117 31.3 10.9 21 36.5 2.1 54.6 35 03 40 04 17 04 47 05 34 06 26 07 22 08 20 
22 149 40.2 18.0 132 01.2 10.9 21 34.4 2.3 54.6 40 03 17 03 59 04 32 05 20 06 13 07 10 08 10 
23 164 39.9 17.9 146 31.l n.o 21 32.l 2.3 54.7 45 02 47 03 36 04 14 05 04 05 57 06 56 07 58 

28 00 179 39.6 S23 17.8 161 01.1 10.9 S21 29.8 2.5 54.7 s so 02 02 03 07 03 51 04 43 05 38 06 38 07 44 
01 194 39.3 17.7 175 31.0 10.9 21 27.3 2.5 54.7 52 01 34 02 52 03 41 04 34 05 28 06 30 07 37 
02 209 38.9 17.6 190 00.9 11.0 21 24.8 2.7 54.7 54 00 50 02 34 03 28 04 23 05 18 06 21 07 29 
03 224 38.6 .. 17.5 204 30.9 10.9 21 22.1 2.8 54.7 56 Ill/ 02 12 03 14 04 10 05 06 06 10 07 21 
04 239 38.3 17.3 219 00.8 11.0 21 19.3 2,8 54.7 58 /Ill 01 43 02 58 03 56 04 52 05 58 07 11 
05 254 38.0 17.2 233 30.8 10.9 21 16.5 3.0 54.7 S 60 /Ill 00 54 02 37 03 39 04 36 05 45 07 00 
06 269 37.7 S23 17.l 248 00.7 11.0 S21 13.5 3.1 54.8 Twilight Moonset 07 284 37.4 17.0 262 30.7 10.9 21 10.4 3.2 54.8 Lot. Svnaet 
08 299 37.l 16.8 277 00.6 11.0 21 07.2 3.3 54.8 Civil Nout. 27 28 29 30 

M 09 314 36.8 .. 16.7 291 30.6 11.0 21 03.9 3.4 54.8 
0 10 329 36.5 16.6 306 00.6 11.0 21 00.5 3.5 54.8 . h m h m h m h .. h m h "' h "' N 11 344 36.2 16.5 320 30.6 11.0 20 57.0 3.6 54.8 N 72 - 13 10 15 37 - - - 17 33 
D 12 359 35.9 S23 16.3 335 00.6 11.0 S20 53.4 3.7 54.8 N 70 - 14 09 15 56 - - 16 05 18 11 
A 13 14 35.6 16.2 349 30.6 11. l 20 49.7 3.8 54.9 68 - 14 44 16 12 13 15 15 06 16 5.3 18 38 
y 14 29 35.3 16.l 4 00.7 11.0 20 45.9 4.0 54.9 66 13 30 15 08 16 25 14 39 15 55 17 24 18 58 

15 44 35.0 .. 15.9 18 .30.7 11.0 20 41.9 4.0 54.9 64 14 11 15 28 16 36 15 17 16 26 17 47 19 13 
16 59 34.6 15.8 33 00.7 11.l 20 37.9 4.1 54.9 62 14 38 15 44 16 45 15 43 16 49 18 05 19 27 
17 74 34.3 15.7 47 30.8 11.l 20 33.8 4.2 54.9 60 15 00 15 57 16 54 16 04 17 07 18 20 19 38 
18 89 34.0 S23 15.5 62 00.9 11.l S20 29.6 4.4 54.9 N 58 15 17 16 09 17 01 16 21 17 22 18 32 19 47 
19 104 33.7 15.4 76 31.0 11.l 20 25.2 4.4 55.0 56 15 32 16 19 l7 08 16 .35 17 35 18 4.3 19 56 
20 119 33.4 15.3 91 01.1 11.l 20 20.8 4.5 55.0 54 15 44 16 28 17 14 16 47 17 47 18 53 20 03 
21 134 33.1 .. 15.l 105 31.2 11.1 20 16.3 4.7 55.0 52 15 55 16 36 17 20 16 58 17 57 19 01 20 10 
22 149 32.8 15.0 120 01.3 11.2 20 11.6 4.7 55.0 so 16 05 16 43 17 25 17 08 18 06 19 09 20 16 
23 164 32.5 14.9 134 31.5 11.2 20 06.9 4.8 55.0 45 16 25 16 59 17 .36 17 28 18 24 19 25 20 29 

29: 179 32.2 S2.3 14.7 149 01.1 11.1 s20 02.1 5.0 55.0 N 40 16 42 17 1.3 17 47 17 45 18 40 19 38 20 39 
194 31.9 14.6 163 .31.8 11.2 19 57.1 5.0 55.l 35 16 56 17 24 17 56 17 59 18 53 19 50 20 48 

02 209 31.6 14.5 178 02.0 11.3 19 52.1 5.1 55.l 30 17 09 17 .35 18 05 18 11 19 04 19 59 20 56 
03 224 31.3 .. 14.3 192 32.3 11.2 19 47.0 5.3 55.l 20 17 30 17 54 18 21 18 31 19 2.3 20 16 21 10 
04 239 31.0 14.2 207 02.5 11.2 19 41.7 5.3 55.1 N 10 17 48 18 11 18 37 18 49 19 40 20 31 21 22 
05 254 30.7 14.0 221 32.7 11.3 19 36.4 5.4 55.l 0 18 05 18 28 18 54 19 06 19 55 20 44 21 33 
06 269 30.4 S23 13.9 236 03.0 11.3 S19 31.0 5.6 55.1 S 10 18 23 18 46 19 13 19 22 20 11 20 58 21 44 
07 284 30.1 13.8 250 33.3 11.3 19 25.4 5.6 55.2 20 18 42 19 06 19 35 19 40 20 27 21 12 21 55 

T 
08 299 29.8 13.6 265 0.3.6 11.3 19 19.8 5.7 55.2 30 19 04 19 31 20 04 20 00 20 46 21 29 22 08 
09 314 29.4 .. 13.5 279 33. 9 11.4 19 14.1 5.8 55.2 35 19 16 19 46 20 2.3 20 12 20 57 21 38 22 16 u 10 329 29.1 l.3.3 294 04.3 11.4 19 08.3 5.9 55.2 40 19 31 20 04 20 46 20 26 21 10 21 49 22 25 E 11 344 28.8 l.3.2 308 34.7 11.3 19 02.4 6.1 55.2 45 19 49 20 27 21 16 20 42 21 25 22 02 22 35 s 
12 359 28.5 S23 13.0 323 05.0 11.4 S18 56.3 S 50 D 6.1 55.2 20 12 20 56 22 01 21 02 21 43 22 17 22 47 

A 13 14 28.2 12.9 337 35.4 11.S 18 50.2 6.2 55.3 52 20 22 21 11 22 28 21 11 21 51 22 24 22 52 
y 14 29 27.9 12.7 352 05.9 11.4 18 44.0 6.3 55.3 54 20 35 21 29 23 12 21 22 22 01 22 32 22 58 

15 44 27.6 .. 12.6 6 .36.3 11.5 18 37.7 6.3 55.3 56 20 49 21 51 /Ill 21 34 22 ll 22 41 23 05 
16 59 27.3 12.4 21 06.8 11.5 18 31.4 6.5 55.3 58 21 05 22 20 /Ill ~I 48 22 24 22 51 23 13 
17 74 27.0 12.3 35 .37.3 11.5 18 24.9 6.6 55.3 s 60 21 25 23 07 Ill/ 27. 04 22 38 23 03 2) 21 
18 89 26. 7 S23 12.1 50 07.8 11.5 S18 18.3 6.7 55.4 SUN MOON 19 104 26.4 12.0 64 38.3 ll.6 18 11.6 6.7 55.4 
20 119 26.l 11.8 79 08.9 11.6 18 04.9 6.9 55.4 Doy 

Eqn. of Time Mer. Mer. Puu. 
Agt Pho,., 

21 134 25.8 .. 11.7 93 39.5 11.6 17 58.0 6.9 55.4 oo• 12• Po11. Upper lower 
22 149 25.5 11.5 108 10.1 11.6 17 51.1 7.1 55.4 .. I m I h "' h .. h m d 
23 164 25.2 11.4 122 40. 7 11.6 17 44.0 7.1 55.5 27 00 52 01 06 12 01 12 54 00 29 01 

28 01 21 01 36 12 02 13 43 01 19 02 • S.D. 16.3 d 0.1 S.D. 14.9 14.9 15.l 29 01 51 02 05 12 02 14 3.3 02 OB 0.3 



DEC. 30, 31, JAN. 1 (WED., THURS., FRI.) 

ARIES VFNUS · 4.2 MARS t-0.9 JUPITER --1.4 SATURN +0.9 STARS 
G.Ml. 

<,H.A GH.A De< G.H.A. Oec. G.H.A. Dec. G.H.A. Dec. Nome SH.A. Dec 
rl h " . ' . " ' . , . , 

0 ' " . 0 

3000 98 20.8 147 22.4 S17 01.6 271 42.7 S 0 21.l 244 28.6 S12 20.6 257 43.0 S 6 04.8 Acon1ar 315 36.3 S40 22.9 
01 113 23.3 162 24.9 01.0 286 44.2 21.5 259 30.7 20.8 272 45.3 04.8 Achernar 335 44.4 S57 20.l 
02 128 25.7 177 27.3 17 00.4 301 45.7 21.9 274 32.8 20.9 287 47.6 04.9 Acrux 17 ..l 36.;? S62 59.6 
03 143 28.2 192 29.7 16 59.8 316 47.2 .. 22.3 Z89 34.9 . . 21.0 302 50.0 .. 04.9 Adlh1r0 255 :n.o S28 '>6 •, 
04 158 30.6 207 32.2 59.2 331 48.7 22.6 304 37.0 21.1 317 52.3 05.0 Aldeb<1ro11 291 16.7 Nl6 .'A 4 
05 li3 33.1 222 34.6 58.6 346 50.2 23.0 319 39.l 21.2 332 54.6 05.0 
06 188 35.6 237 37.1 S16 58.1 l 51.7 S 0 23.4 334 41.2 S12 21.3 347 57.0 S 6 05.l Alioth 166 41.8 N56 OJ ; 

w 07 203 38.0 252 39.6 57.5 16 53.2 23.8 349 43.3 21.5 2 59.3 05.l Alkoid 15..l 17.9 N49 :!4 0 

E 
08 218 40.5 267 42.0 56.9 31 54.7 24.2 4 45.4 :?1.6 18 0l.6 05.l Al Na'ir 28 14.l S47 032 
09 233 43.0 282 44.5 .. 56.3 46 56.2 .. 24.5 19 47.5 .. 21.7 33 04.0 .. 05.2 Alnilam 276 10.4 S 1 12 9 D 10 248 45.4 297 47.0 55.7 61 57.7 24.9 34 49.6 21.8 48 06.3 05.2 Alphard 218 S 8 34.8 19.4 N 11 263 47.9 312 49.4 55.1 76 59.l 25.3 49 51.8 21.9 63 08.6 05.3 

E 
12 s 278 50.4 327 51.9 S16 54.6 92 00.6 S 0 25.7 64 53.9 S12 22.0 78 11.0 S 6 05.3 Alphecca 126 31.6 N26 46.5 

D 
13 293 52.8 342 54.4 54.0 107 02.l 26.0 79 56.0 22.2 93 133 05.3 Alpheratz. 358 08.4 N28 59.5 

A 
14 308 55.3 357 56.9 53.4 122 03.6 26.4 94 58.l 22.3 108 15.6 05.4 Altair 62 32.0 N 8 49.2 

y 15 323 57.7 12 59.4 .. ~,2.8 137 05.1 .. 26.8 110 00.2 .. 22.4 123 18.0 . . 05.4 Ankoo 353 39.4 S42 24.6 
16 339 00.? 28 01.9 52.2 152 06.6 27.2 125 02.3 22.5 138 20.3 05.5 Antares 112 56.1 S26 23.4 
17 354 02. 7 43 04.4 51. 7 167 08.l 27.6 140 04.4 22.6 153 22.6 05.5 
18 9 05.J S8 01, 9 S16 51.l 182 09.6 s 0 27.9 155 06.5 S12 22.7 168 25.0 S 6 05.5 Arcturus 146 17.8 Nl9 16.5 
J'J 24 07.6 7-3 09.4 50.5 197 11.l 28.3 170 08.6 22.9 183 27.3 05.6 Atria 108 20.l S68 59.5 
20 39 10.l HS 11.9 49.9 212 12.6 28.7 185 10.7 23.0 198 29.6 05.6 Avior 234 27.2 S59 27.0 
21 54 17.5 HJ3 1'1.4 .. 49 3 227 14.1 .. 29.1 200 12.8 .. 23.1 213 32.0 . . 05.7 Bellatrix 278 57.5 N 6 20.0 
2;> 69 15.0 llB l7.0 48.8 242 15.6 29.4 215 14.9 23.2 228 34.3 05.7 Betelgeuse 271 27.0 N 7 24.2 
23 84 17.5 133 19.5 48.2 257 17.l 29.8 230 17.0 23.3 243 36.6 05.7 

3100 '19 19.9 148 22.0 S16 47.6 272 18.6 S 0 30.2 245 19.1 S12 23.4 258 39.0 S 6 05.8 Canopus 264 06.2 S52 41.2 
01 114 22.4 163 24.6 47.0 287 20.1 30.6 260 21.2 23.6 273 41.3 05.8 Capello 281 09.5 N45 58.8 
02 129 24.9 178 27.l 46.5 302 21.6 30.9 275 23.3 23.7 288 43.7 05.9 Deneb 49 48.3 N45 13.0 
03 144 27.3 193 29.6 .. 45.9 317 23.2 .. 31.3 290 25.4 .. 23.8 303 46.0 . . 05.9 Denebola 182 58.1 Nl4 40.4 
04 159 29.8 208 32.2 45.3 332 24.7 31.7 305 27.5 23.9 318 48.3 05.9 Diphdo 349 20.0 S18 05.4 
05 174 32.2 223 34.8 44.7 347 26.2 32.1 320 29.6 24.0 333 50.7 06.0 
06 189 34.7 238 37 .3 S16 44.2 2 27.7 S 0 32.4 335 31.7 S12 24.l 348 53.0 S 6 06.0 Dubhe 194 20.7 N61 50.7 
07 204 37.2 253 39.9 43.6 17 29.2 32.8 350 33.9 24.3 3 55.3 06.1 Elnath 278 42.6 N28 35.5 

T 08 219 39.6 268 42.4 43.0 32 30.7 33.2 5 36.0 24.4 18 57.7 06.l Eltanin 90 57.9 N51 29.4 
H 09 234 42.l 283 45.0 .. 42.5 47 32.2 .. 33.6 20 38.l .. 24.5 34 00.0 . . 06.1 Enif 34 10.9 N 9 47.5 
u 10 249 44.6 298 47.6 41.9 62 33.7 33.9 35 40.2 24.6 49 02.3 06.2 Fomalhaut 15 50.6 S29 43.3 
R 11 7.64 47.0 313 50.2 41.3 77 35.2 34.3 50 42.3 24.7 64 04.7 06.2 
s 12 279 49.5 328 52.8 S16 40.8 92 36.7 S 0 34.7 65 44.4 S12 24.8 79 07.0 S 6 06.3 Gacrux 172 27.8 S57 00.4 
D 13 294 52.0 343 55.4 40.2 107 38.2 35.0 80 46.5 24.9 94 09.4 06.3 Gienah 176 17.0 S17 26.3 
A 14 309 54.4 358 57.9 39.6 122 39.7 35.4 95 48.6 25.l 109 11.7 06.3 Hodor 149 22.4 S60 16.8 
y 15 324 56.9 14 00.5 .. 39.l 137 41.2 .. 35.8 110 50.7 .. 25.2 124 14.0 .. 06.4 Hamal 328 27.8 N23 22.7 

16 339 59.4 29 03.2 38.5 152 42.7 36.2 125 52.8 25.3 139 16.4 06.4 Kaus Aust. 84 16.1 S34 23.6 
17 355 01.8 44 05.8 37.9 167 44.2 36.5 140 54.9 25.4 154 18.7 06.5 
18 10 04.3 59 08.4 516 37 .4 182 45.7 S 0 36.9 155 57 .o S12 25.5 169 21.0 S 6 06.5 Kochab 137 19.7 N74 13.6 
19 25 06.7 74 11.0 36.8 197 47.3 37.3 170 59.2 25.6 184 23.4 06.5 Markab 14 02.4 Nl5 06.5 
20 40 09.2 89 13.6 36.2 212 48.8 37.6 186 01.3 25.7 199 25.7 06.6 Menkar 314 40.0 N 4 01.l 
21 55 11.7 104 16.2 .. 35.7 227 50.3 . . 38.0 201 03.4 . . 25.9 214 28.l .. 06.6 Menkent 148 36.l 536 16.6 
22 70 14.l 119 18.9 35.1 242 51.8 38.4 216 05.5 26.0 229 30.4 06.6 Miaplacidus 221 44.0 S69 38.3 
23 85 16.6 134 21.5 34.5 257 53.3 38.8 231 07.6 26.1 244 32.7 06.7 

100 100 19.1 149 24.1 S16 34.0 272 54.8 S 0 39.l 246 09.7 S12 26.2 259 35.1 S 6 06.7 Mirfak 309 14.5 N49 48.0 
01 115 21.5 164 26.8 33.4 287 56.3 39.5 261 11.8 26.3 274 37.4 06.8 Nunki 76 28.4 S26 19.2 
02 130 24.0 179 29.4 32.9 302 57.8 39.9 276 13.9 26.4 289 39.7 06.8 Peacock 53 57.5 S56 47.8 
03 145 26.5 194 32.1 .. 32.3 317 59.4 . . 40.2 291 16.0 .. 26.5 304 42.l .. 06.8 Pollux 243 56.7 N28 04.2 
04 160 28.9 209 34.7 31.7 333 00.9 40.6 306 18.l 26.7 319 44.4 06.9 Procyon 245 24.5 N 5 16.3 
05 175 31.4 224 37.4 31.2 348 02.4 41.0 321 20.3 26.8 334 46.8 06.9 

06 190 33.8 239 40.l S16 30.6 3 03.9 S 0 41.3 336 22.4 S12 26.9 349 49.l S 6 07.0 Rasalhague 96 29.l Nl2 34.4 
07 205 36.3 254 42.7 30.l 18 05.4 41.7 351 24.5 27.0 4 51.4 07.0 Regulus 208 08.8 Nl2 03.3 
08 220 38.8 269 45.4 29.5 33 06.9 42.l 6 26.6 27.l 19 53.8 07.0 Rigel 281 34.8 S 8 13.4 

F 09 235 41.2 284 48.1 .. 29.0 48 08.4 .. 42.4 21 28.7 .. 27.2 34 56.l .. 07.1 Rigil Kent. 140 25.0 560 45.3 
R 10 250 43.7 299 50.8 28.4 63 10.0 42.8 36 30.8 27.3 49 58.5 07.l Sabik 102 40.4 S15 42.l 
I 11 265 46.2 314 53.5 27.9 78 11.5 43.2 51 32.9 27.4 65 00.8 07.1 
D 12 280 48.6 329 56.2 S16 27 .3 93 13.0 S 0 43.6 66 35.0 S12 27.6 80 03.1 S 6 07.2 Schedar 350 08.0 N56 26.5 
A 13 295 51.1 344 58.9 26.7 108 14.!> 43.9 81 37.2 27.7 95 05.5 07.2 Shaula 96 55.0 S37 05.4 
y 14 310 53.6 0 01.6 26.2 123 16.0 44.3 96 39.3 27.8 110 07.8 07.3 Siriu$ 258 54.6 S16 41.5 

15 325 56.0 15 04.3 .. 25.6 138 17.5 .. 44.7 111 41.4 .. 27.9 125 10.2 .. 07.3 Spica 158 56.7 Sll 03.9 
16 340 58.5 30 07.0 25.l 153 19.l 45.0 126 43.5 28.0 140 12.5 07.3 Suhoil 223 09.8 S43 21.4 
17 356 01.0 45 09.7 24.5 168 20.6 45.4 141 45.6 28.l 155 14.8 07.4 

18 11 03.4 60 12.4 S16 24.0 183 22.l S 0 45.8 156 47.7 S12 28.2 170 17.2 S 6 07.4 Vega 80 55.7 N38 46.0 
19 26 05.9 75 15.1 23.4 198 23.6 46.l 171 49.8 28.3 185 19.5 07.4 Zuben'ubi 137 32.3 S15 57.9 
20 41 08.3 90 17.9 22.9 213 25.l 46.5 186 51.9 28.5 200 21.9 07.5 S.H.A. Mer. Pou. 
21 56 10.8 105 20.6 .. 22.3 228 26.7 .. 46.9 201 54.l .. 28.6 215 24.2 .. 07.5 0 h m 

22 71 13.3 120 23.3 21.o 243 28.2 47.2 216 56.2 28.7 230 26.6 07.6 Venus 49 02.l 14 04 
23 86 15.7 135 26.l 21.2 258 29.7 47.6 231 58.3 28.8 245 28.9 07.6 Mars 172 58.7 5 so 

h m Jupiter 145 59.2 7 38 
Mt!r Poss. 17 19.8 V 2.b d O.b V l.S d 0.4 V 2.l d 0.1 V 2.) d 0.0 Saturn 159 19.l 6 44 
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Twilight Moonrise 
SUN MOON Lot. 

Civil 
Sunrise 30 31 l 2 Nout. 

G.M.T. 
d h h "' h m h m ,, m h m h m G.H.A. Dec G.H.A. II flee. H.P. 0 m 

h , 
' 

, ., ' ' 
N 72 08 25 10 46 - 13 25 12 53 12 32 12 15 

d . " 0 

30~ 179 24.9 S23 11.2 137 11.3 11.7 S17 36.9 7.2 55.5 N.70 08 06 09 51 - 12 46 12 31 12 20 12 11 
194 24.6 u.o 151 42.0 11 7 17 29.7 7.3 55.5 68 07 50 09 18 - 12 18 12 14 12 11 12 07 

02 209 24.3 10.9 166 12.7 ll.7 17 22.4 7.4 55.5 66 07 38 08 54 10 30 11 57 12 01 12 03 12 04 
03 224 24.0 .. 10.7 180 43.4 l l. 7 17 15.0 7.4 55.5 64 07 27 08 35 09 51 11 41 11 49 ll 56 12 01 
04 239 23.7 10.6 195 14.1 11.8 17 07.6 7.6 55.6 62 07 18 08 19 09 24 11 27 11 40 11 50 11 58 
05 254 23.4 10.4 209 44.9 11.8 17 00.0 7.7 55.6 60 07 10 08 06 09 03 11 15 11 31 11 45 11 56 

06 269 23.l S23 10.2 224 15.7 u.s S16 52.3 7.7 55.6 N 58 07 02 07 55 08 46 11 05 11 24 11 40 11 54 

w 07 284 22.8 10.l 238 46.5 11.8 16 44.6 7.8 55.6 56 06 56 07 45 08 32 JO 56 11 17 11 36 ll 53 

E 08 299 22.5 09.9 253 17.3 11.8 16 31>.8 7.'I 55.6 54 06 50 07 36 08 19 10 48 11 11 11 32 11 51 
09 314 22.2 .. 09.7 267 48.l 11.9 16 28.9 8.0 55.7 52 06 44 07 28 08 08 10 41 11 06 11 29 11 50 

D 10 329 21.9 09.6 282 19.0 11.9 16 20.9 8.1 55.7 50 06 39 07 20 07 59 10 34 11 01 11 26 11 49 
N 11 344 21.6 09.4 296 49.9 11.9 16 12.8 8.1 55.7 45 06 27 07 05 07 38 10 20 10 51 11 19 11 46 
E 12 359 21.3 S23 09.3 311 20.8 11.9 S16 04.7 8.3 55.7 N 40 06 17 06 51 07 22 10 09 10 42 11 14 11 44 s 
D 13 14 21.0 09.1 325 51.7 12.0 15 56.4 8.) 55.7 35 06 08 06 40 07 08 09 59 10 35 11 09 11 42 

14 29 20.6 08.9 340 22.7 12.0 15 48.1 8.4 55.8 30 06 00 06 29 06 56 09 50 10 28 11 05 11 40 
A 15 44 20.3 .. 08.7 354 53.7 12.0 15 39.7 8.5 55.8 20 05 43 06 11 06 35 09 35 10 17 10 57 11 37 y 

16 59 20.0 08.6 9 24.7 12.0 15 31.2 8.5 55.8 N 10 05 27 05 54 06 17 09 22 10 07 10 51 11 34 
17 74 19.7 08.4 23 55.7 12.0 15 22.7 8.7 55.8 0 05 11 05 37 05 59 09 10 09 57 10 44 11 32 

18 89 19.4 S23 08.2 38 26.7 12.l S15 14.0 8.7 55.9 S 10 04 52 05 19 05 42 08 57 09 48 10 38 11 29 
19 104 19.1 08.l 52 57.8 12.1 15 05.3 8.8 55.9 20 04 30 04 59 05 23 08 44 09 38 10 32 11 26 
20 119 18.8 07.9 67 28.9 12.1 14 56.5 8.9 55.9 30 04 01 04 34 05 02 08 29 09 26 10 24 11 23 
21 134 18.5 .. 07.7 82 00.0 12.l 14 47.6 8.9 55.9 35 03 43 04 19 04 49 08 20 09 19 10 20 11 21 
22 149 18.2 07.5 96 31.1 12.1 14 38.7 9.1 55.9 40 03 20 04 01 04 34 08 10 09 12 10 15 11 19 
23 164 17.9 07.4 111 02.2 12.2 14 29.6 9.1 56.0 45 02 50 03 39 04 16 07 58 09 03 10 09 11 17 

3100 179 17.6 S23 01.2 125 33.4 12.2 S14 20.5 9.1 56.0 S 50 02 05 03 10 03 54 07 44 08 52 10 07 11 14 
01 194 17.3 07.0 140 04.6 12.2 14 11.4 9.3 56.0 52 01 39 02 55 03 43 07 37 08 47 09 59 11 13 
02 209 17.0 06.8 154 35.8 12.2 14 02.1 9.3 56.0 S4 00 57 02 -38 03 31 07 29 08 41 09 56 11 12 
03 224 16.7 .. 06.7 169 07 .0 12.2 13 52.8 9.4 56.1 56 /Iii 02 16 03 17 07 21 08 35 09 52 11 10 
04 239 16.4 06.5 183 38.2 12.3 13 43.4 9.5 56.l 58 Ill/ 01 47 03 01 07 11 08 28 09 47 11 08 
05 254 16.1 06.3 198 09.5 12.3 13 33.9 9.5 56.l S 60 /Ill 01 02 02 41 07 00 08 20 09 43 11 07 

06 269 15.8 S23 06.l 212 40.8 12.3 S13 24.4 9.7 56.l 
Twilight Moonset 07 284 15.5 05.9 227 12.l 12.3 13 14.7 9.7 56.2 Lot. Sunset 

T 08 299 15.2 05.8 241 43.4 12.3 13 05.0 9.7 56.2 Civil Nout. 30 31 1 2 
H 09 314 14.9 .. 05.6 256 14. 7 12.3 12 55.3 9.8 56.2 
u 10 329 14.6 05.4 270 46.0 12.4 12 45.5 9.9 56.2 0 h m h m h m h m h m h m h m 

R 11 344 14.3 05.2 285 17.4 12.4 12 35.6 10.0 56.3 N 72 - 13 20 15 41 17 33 19 45 21 44 23 41 
s 12 359 14.0 S23 05.0 299 48.8 12.4 S12 25.6 · 10.0 56.3 N 70 - 14 15 16 01 18 11 20 05 21 54 23 42 
D 13 14 13.7 04.8 314 20.2 12.4 12 15.6 10.1 56.3 68 - 14 48 16 16 18 38 20 20 22 02 23 44 
A 14 29 13.4 04.6 328 51.6 12.4 12 05.5 10.2 56.3 66 13 36 15 13 16 29 18 58 20 33 22 08 23 45 
y 15 44 13.1 .. 04.5 343 23.0 12.4 11 55.3 10.2 56.3 64 14 16 15 32 16 39 19 13 20 43 22 13 23 46 

16 59 12.8 04.3 357 54.4 12.5 11 45.l 10.3 56.4 62 14 43 15 47 16 49 19 27 20 52 22 18 23 46 
17 74 12.5 04.1 12 25.9 12.4 11 34.8 10.3 56.4 60 15 03 16 00 16 57 19 38 20 59 22 22 23 47 

18 89 12.2 S23 03.9 26 57.3 12.5 S11 24.5 10.5 56.4 N 58 15 20 16 12 17 04 19 47 21 06 22 26 23 48 
19 104 12.0 03.7 41 28.8 12.5 11 14.0 10.4 56.5 56 15 35 16 22 17 11 19 56 21 11 22 29 23 48 
20 119 11.7 03.5 56 00.3 12.5 11 03.6 10.6 56.5 54 15 47 16 31 17 17 20 03 21 16 22 32 23 49 
21 134 11.4 .. 03.3 70 31.8 12.5 10 53.0 10.l, 56.5 52 15 58 16 39 17 22 20 10 21 21 22 34 23 49 
22 149 11.l 03.l 85 03.3 12.5 10 42.4 10.6 56.5 50 16 08 16 46 17 27 20 16 21 25 22 36 23 49 
23 164 10.8 02.9 99 34.8 12.5 10 31.8 10.8 56.6 45 16 28 17 02 17 39 20 29 21 .34 22 41 23 50 

1: 
179 10.5 S23 02.7 114 06.3 12.5 S10 21.0 10.1 56.6 N 40 16 44 17 15 17 49 20 39 21 42 22 46 23 51 
194 10.2 02.5 128 37.8 12.6 10 10.3 10.9 56.6 35 16 58 17 26 17 S8 20 48 21 48 22 49 23 51 

02 209 09.9 02.3 143 09.4 12.5 9 59.4 10.9 56.6 30 17 11 J.7 37 18 07 20 56 21 54 22 52 23 52 
03 224 09.6 .. 02.l 157 40. 9 12.6 9 48.5 10.9 56.7 20 17 31 17 55 18 23 21. 10 2?. 04 22 58 23 53 
04 239 09.3 01.9 172 12.5 12.5 9 37 .6 11.0 56.7 N 10 17 50 18 12 18 39 21 22 22 12 23 02 23 54 
05 254 09.0 01.7 186 44.0 12.6 9 26.6 11.1 56.7 0 18 07 18 29 18 55 21 33 22 20 23 07 23 54 

06 269 08.7 S23 01.5 201 15.6 12.6 S 9 15.5 11.l 56.7 S 10 18 24 18 47 19 14 21 44 22 28 23 11 23 55 
07 284 08.4 01.3 215 47.2 12.5 9 04.4 11.1 56.8 20 18 43 19 07 19 36 21 55 22 36 23 16 23 55 
08 299 08.1 01.1 230 18. 7 12.6 8 53.3 ll.3 56.8 30 19 04 19 32 20 05 22 08 22 45 23 21 23 56 

F 09 314 07.8 .. 00.9 244 50.3 12.6 8 42.0 11.2 56.8 35 19 17 19 47 20 23 22 16 22 51 23 24 23 57 
R 10 329 07.5 00.7 259 21.9 12.6 8 30.8 11., 56.8 40 19 32 20 05 20 46 22 25 22 57 23 27 23 57 
I 11 344 07.2 00.5 273 53.5 12.6 8 19.5 11.4 56.9 45 19 50 20 27 21 16 22 35 23 04 23 31 23 58 
D 12 359 06. 9 S23 00.3 288 25.l 12.S S 8 08.1 11.4 56.9 S 50 20 12 20 56 22 00 22 47 23 12 23 36 23 58 
A 13 14 06.6 23 00.1 302 56.6 12.6 7 56.7 11.5 56.9 52 20 22 21 11 22 26 22 52 23 16 23 38 23 58 
y 14 29 06.3 22 59.9 317 28.2 12.6 7 45.2 11.5 57.0 54 20 34 21 28 23 07 22 58 23 20 23 40 23 59 

15 44 06.0 .. 59.7 331 59.8 12.6 7 33.7 U.6 57.0 56 20 48 21 49 Ill/ 23 05 23 25 23 43 23 59 
16 59 05.7 59.5 346 31.4 12.6 7 22.l ll.6 57.0 58 21 04 22 17 Ill/ 23 13 23 30 23 45 23 59 
17 74 05.4 59.3 1 03.0 12.5 7 10.5 11.6 57.0 S 60 21 24 23 02 /Ill 23 21 23 36 23 48 24 00 
18 89 05.1 S22 59.1 15 34.5 12.6 S 6 58.9 11.7 57.1 SUN MOON 19 104 04.8 58.9 30 06.l 12.6 6 47.2 11.8 57.1 
20 119 04.5 58.6 44 37.7 12.6 6 35.4 11.8 57.1 Eqn. of Time Mer. Mer. Poss. 

Phase Doy Ag• 
21 134 04.3 .. 58.4 59 09.3 12.5 6 23.6 11.8 57.2 oo• 12• Poss. Upper Lower 

22 149 04.0 58.2 73 40.8 12.6 6 11.8 11.9 57.2 m . m . h m h m h m d 

23 164 03.7 58.0 88 12.4 12.5 5 59.9 11.9 57.2 30 02 20 02 34 12 03 15 21 02 57 04 
31 02 49 03 03 12 03 16 09 03 45 05 ~ S.D. 16.3 d 0.2 S.D. 15.2 15.3 15.5 1 03 18 03 32 12 04 16 56 04 32 06 



EXPLANATION 
PRINCIPLE AND ARRANGEMENT 

I. Object. The object ofthis Almanac is to provide, in a convenient form, the data required 
for the practice of astronomical navigation at sea. 

2. Principle. The main contents of the Almanac consist of data from which the Greenwich 
Hour Angle (G.H.A.) and the Declination (Dec.) of all the bodies used for navigation can be 
obtained for any instant of Greenwich Mean Time (G.M.T.). The Local Hour Angle (L.H.A.) 
can then be obtained by means of the formula: 

- west . 
L.H.A. =- G.H.A. + longitude east 

The remaining data consist of: times of rising and setting of the Sun and Moon, and times of 
twilight; miscellaneous calcndarial and planning data and auxiliary tables, including ·a list of 
Standard Times; corrections to be applied to observed altitude. 

For the Sun, Moon, and planets the G.H.A. and Dec. are tabulated directly for each hour 
of G.M.T. throughout the year. For the stars the Sidereal Hour Angle (S.H.A.) is given, and the 
G.H.A. is obtained from: 

G.H.A. Star = G.H.A. Aries + S.H.A. Star 

The S.H.A. and Dec. of the stars change slowly and may be regarded as constant over periods 
of several days. G.H.A. Aries, or the Greenwich Hour Angle of the first point of Aries (the 
Vernal Equinox), is tabulated for each hour. Permanent tables give the appropriate increments 
and corrections to the tabulated hourly values of G.H.A. and Dec. for the minutes and seconds 
ofG.M.T. 

The six-volume series of Sight Reduction Tables for Marine Navigation (published in U.S.A. 
as Pub. No. 229 and in U.K. as N.P. 401) has been designed for the solution of the navigational 
triangle and is intended for use with The Nautical Almanac. 

The tabular accuracy is o' · I throughout. The time argument on the daily pages of this Almanac 
is 12h !· the Greenwich Hour Angle of the mean sun and is here denoted by G.M.T., although it 
is also known as universal time (UT, or UT1). This scale may differ from the broadcast time 
signals (UTC) by an amount which, if ignored, will introduce an error of up to o' ·2 in longitude 
determined from astronomical observations. (The difference arises because the time argument 
depends on the variable rate of rotation of the Earth while the broadcast time signals are now 
based on an atomic time-scale.) Step adjustments of exactly one second are made to the time 
signals as required (normally at Hh on December 31 and June 30) so that the difference between 
the time signals and G.M.T., as used in this Almanac, may not exceed 0•·9. Those who require 
to reduce observations to a precision of better than 18 must therefore obtain the correction to 
the time signals from coding in the signal, or from other sources. The correction may be applied 
to each of the times of observation; alternatively, the longitude, when determined from 
astronomical observations, may be corrected by the corresponding amount shown in the 
following table : 

Correction to 
time signals 

-0•·9 to -0•·7 
-05•6 to -09 •3 
-0"·2 to +.08•2 

+os-3 to +o•·6 
+0•7 to +05•9 

Correction to 
longitude 
0'·2 to east 
0'·1 to east 
no correction 
0'·1 to west 
0'·2 to west 
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3. Lay-out. The ephemeral data for three days are presented on an opening of two pages: 

the left-hand page contains the data for the planets and stars; the right-hand page contains the 
data for the Sun and Moon, together with times of twilight, sunrise, sunset, moonrise and 
moonset. 

The remaining contents are arranged as follows : for ease of reference the altitude-correction 
tables are given on pages A2, A3, A4, xxxiv and xxxv; calendar, Moon's phases, eclipses, and 
planet notes (i.e. data of general interest) precede the main tabulations; the other data follow 
the main tabulations and are arranged, as far as possible, in order of importance or frequency 
of use backwards from page xxxv. 

MAIN DATA 

4. Daily pages. The daily pages give the G.H.A. of Aries, the G.H.A. and Dec. of the 
Sun, Moon, and the four navigational planets, for each hour of G.M.T. For the Moon, values 
of v and.dare also tabulated for each hour to facilitate the correction of G.H.A. and Dec. to 
intermediate times; v and d for the Sun and planets change so slowly that they are given, at 
the foot of the appropriate columns, once only on the page; vis zero for Aries and negligible 
for the Sun, and is omitted. The S.H.A. and Dec. of the 57 selected stars, arranged in alpha­
betical order of proper name, are also given. 

5. Stars. The S.H.A. and Dec. of 173 stars, including the 57 selected stars, are tabulated 
for each month on pages 268-273; no interpolation is required and the data can be used in 
precisely the same way as those for the selected stars on the daily pages. The stars are arranged 
in order of S.H.A. 

The list of 173 includes all stars down to magnitude 3 ·o, together with a few fainter ones to fill 
the larger gaps. The 57 selected stars have been chosen from amongst these on account of 
brightness and distribution in the sky; they will suffice for the majority of observations. 

The 57 selected stars are known by their proper names, but they arc also numbered in 
descending order of S.H.A. In the list of 173 stars, the constellation names are always given on 
the left-hand page; on the facing page proper names are given where well-known names exist. 
Numbers for the selected stars are given in both columns. 

An index to the selected stars, containing lists in both alphabetical and numerical order, is 
given on page xxxiii and is also reprinted on the t-ookmark. 

6. Increments and corrections. These tables, printed on tinted paper (pages ii-xxxi) at the 
back of the Almanac, provide the increments and corrections for minutes and seconds to be 
applied to the hourly values of G.H.A. and Dec. They consist of sixty tables, one for each 
minute, separated into two parts: increments to G.H.A. for Sun and planets, Aries, and Moon 
for every minute and second; and, for each minute, corrections to be applied to G.H.A. and 
Dec. corresponding to the values of v and d given on the daily pages. 

The increments are based on the following adopted hourly rates of increase of the G.H.A.: 
Sun and planets, 15° precisely; Aries, 15° 02' ·46; Moon, 14° 19' ·o. The values of v on the daily 
pages are the excesses of the actual hourly motions over the adopted values; they are generally 
positive, except for Venus. The tabulated hourly values of the Sun's G.H.A. have been adjusted 
to reduce to a minimum the error caused by treating v as negligible. The values of d on the 
daily pages are the hourly differences of the Dec. For the Moon, the true values of v and d arc 
given for each hour; otherwise mean values are given fot the three days on the page. 

7. Method of entry. The G.M.T. of an observation is expressed as a day and hour, followed 
by a number of minutes and seconds. The tabular values of G.H.A. and Dec., and, where 
necessary, the corresponding values of v and d, are taken directly from the daily pages for the 
day and hour of G.M.T.; this hour is always before the time of observation. S.H.A. and Dec. 
of the selected stars are also taken from the daily pages. 
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The table of Increments and Corrections for the minute of G.M.T. is then selected. For the 

G.H.A., the increment for minutes and seconds is taken from the appropriate column opposite 
the !>Cconds of G.M. T.; the v-correction is taken from the second part of the same table opposite 
the value of v as given on the daily pages. Both increment and v-correction are to be added to 
the G.H.A., except for Venus when vis prefixed by a minus sign and the v-correction is to be 
subtracted. For the Dec. there is no increment, but a d-correction is applied in the same way 
as the v-correction; dis given without sign on the daily pages and the sign' of the correction is 
to be supplied by inspection of the Dec. column. In many cases the correction may be applied 
mentally. 

8. Examples. (a) Sun and Moon. Required the G.H.A. and Dec. of the Sun and Moon 
on 1981 January 22 at G.M.T. 15h 47m 13•. 

SUN MOON 
G.H.A. Dec. d G.H.A, V Dec. d 

0 

Daily page, Jan. 22d 15h 42 04·7 S.19 35·9 o·6 193 38·8· 11·8 N.12 57·4 8·8 
Increments for 47m 13 5 II 48·3 II 16.0 
v or d corrections for 47m -0·5 +9·3 -7·0 

Sum for Jan. 22d 15h47m 13s 53 53·0 S.19 35·4 205 04·1 N.12 50·4 

(b) Planets. Required the L.H.A. and Dec. of (i) Venus on 1981 January 22 at G.M.T. 
u,h 57m 28• in longitude W. 107° 12'; (ii) Jupiter on 1981 January 22 at G.M.T. 03h 48m 51• in 
longitude E. 27° 45'. 

VENUS JUP~TER 
G.H.A. v Dec. d G.H.A. V Dec. d 

,, , 0 , 

Daily page, Jan. 22d (12h) 16 30·1 -0·9 S.22 45·7 0·2 (03h) 336 17·5 2·5 S.2 49·2 o·o 
Increments (planets) (57m 288) 14 22·0 (48m 51•) 12 12·8 
v or d corrections (57m) -0·9 -0·2 (48m) +2·0 o·o 

Sum=G.H.A. and Dec. 30 51·2 
Longitude (west) ·- 107 12·0 
Multiples of 360° + 36o 

S.22 45·5 348 32·3 
(east) + 27 45·0 

-36o 

L.H.A. planet 283 39·2 16 17·3 

S.2 49·2 

(c) Stars. Required the G.H.A. and Dec. of (i) Aldebaran on 1981 January 22 at G.M.T. 
15h 55m 13•; (ii) Vega on 1981 January 22 at G.M.T. 16ho2m 45•. 

Aldebaran Vega 
G.H.A. Dec. G.H,A. Dec. 

Daily page (S.H.A. and Dec.) 
Daily page (G.H.A. Aries) 
Increments (Aries) 

Sum=-G.H.A. star 
Multiples of 360° 

G.11.A. star 

0 

291 
346 
13 

652 
-36o 

292 

0 

17·5 N.16 
52·3 
50·5 

00·3 

00·3 

0 0 

28·2 80 56·1 N.38 45·9 
(16h) I 54·8 

(02m 45•) 0 41·4 

83 32·3 

83 32·3 

9· Polaris (Pole Star) ti.lb/cs. The tables on pages 274-276 provide means by which the 
latitude can be deduced from an observed altitude of Polaris, and they also give its azimuth; 
their use is explained and illustrated on those pages. They are based on the following formula: 

Latitude - Ho= -p cos It+ ½P sinp sin 2 It tan (latitude) 
where Ho= Apparent altitude (corrected for refraction) 

p = polar distance of Polaris = 90° - Dec. 
h -=- local hour angle of Polaris = L.H.A. Aries + S.H.A. 

a0 , which is a function ofL.H.A. Aries only, is the value of both terms of the above formula 
calculated for mean values of the S.H.A. (326'' 42') and Dec. (N.89'' 10'·8) of Polaris, for a 
mean latitude of 50°, and adjusted by the addition ofa constant (58'·8). a,, which is a function of 
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L.H.A. Aries and latitude, is the excess of the value of the second term over its mean value for 
latitude 50°, increased by a constant ( o' ·6) to make it always positive. a2, which is a function of 
L.H.A. Aries and date, is the correction to the first term for the variation of Polaris from its 
adopted mean position; it is increased by a constant (o'·6) to make it positive. The sum of the 
added constants is 1 °, so that : 

Latitude ,.~ Apparent altitude (corrected for refraction) - I
O + a0 + a1-+ a2 

RISING AND SETTING PHENOMENA 

10. General. On the right-hand daily pages are given the times of sunrise and sunset, of the 
beginning and end of civil and nautical twilights, and of moonrise and moonset for a range of 
latitudes from N. 72° to S. 60°. These times, which are given to the nearest minute, are 
strictly the G.M.T. of the phenom'!na on the Greenwich meridian; they are given for every 
day for moonrise and moonsct, but· only for the middle day of the three on each page for the 
solar phenomena. 

They arc approximately the Local Mean Times (L.M.T.) of the corresponding phenomena 
on other meridians; they can be formally interpolated if desired. The G .M. T. of a phenomenon 
is obtained from the L.M.T. by: 

+ west . G.M.T. -c.--: L.M.T. longitude 
- east 

in which the longitude must first be converted to time by the table on page i or otherwi~e. 

Interpolation for latitude can be done mentally or with the aid of Table I on page xxxii. 

The following symbols arc used to indicate the conditions under which, in high latitude~, 
some of the phenomena do not occur: 

D Sun or Moon remains continuously above the horizon; 

- Sun or Moon remains continuously below the horizon; 

//// twilight lasts all night. 

Basis of the tabulations. At sunrise and sunset 16' is allowed for semi-diameter and 34' for 
horizontal refraction, so that at the times given the Sun's upper limb is on the visible horizon; 
all times refer to phenomena as seen from sea level with a clear horizon. 

At the times given for the beginning and end of twilight, the Sun's zenith distance is 96'' for 
civil, and 102° for nautical twilight. The degree of illumination at the times given for civil 
twilight (in good conditions and in the absence of other illumination) is such that the brightest 
stars are visible and the horizo11 is ·clearly defined. At the times given for nautical twilight the 
horizon is in general not visible, and it is too dark for observation with a marine sextant. 

Times corresponding to other depressions of the Sun may be obtained by interpolation or, 
for depressions of more than 12°, less reliably, by extrapolation; times so obtained will be 
subject to considerable uncertainty near extreme conditions. 

At moonrise and moonset allowance is made for semi-diameter, parallax, and refraction 
(34'), so that at the times given the Moon's upper limb is on the visible horizon as seen from 
sea level. 

II. Sunrise, sunset, twilight. The tabulated times may be regarded, without serious error, 
as the L.M.T. of the phenomena on any of the three days on the page and in any longitude. 
Precise times may normally be obtained by interpolating the tabular values for latitude and to 
the correct day and longitude, the latter being expressed as a fraction of a day by dividing it 
by 360", positive for west and negative for cast longitudes. In the extreme conditions near 
1 ·7 , - or //// interpolation may not be possible in one direction, but accurate times are 
of little value in these circumstances . . 

Examples. Required the G.M.T. of (a) the beginning of morning twilights and sunrise on 
1981 January 22 for latitude S. 48c 55', longitude E. 75° 18'; (b) sunset and the end of evening 
twilights on 1981 January 24 for latitude N. 67'' 10', longitude W. 168° 05'. 
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(a) 
Twilight 

Nautical Civil Sunrise 
From p. 25 d h m d h m d h m 
L.M.T. for 
Lat. S.45° 22 03 25 22 04 09 22 04 44 
Corr. to S.48° 55' -27 -20 -16 
(p. xxxii, Table I) 
Long.(p.i) E.75°18' -501 -501 -501 

(b) Sunset 
d h m 

Twilight 
Civil Nautical 

d hm d h m 

N. 66° ·24 14 57 24 16 08 24 17 15 
N. 67° IO' - 17 -9 -6 

W.168°05' +II 12 +u 12 +n 12 

G.M.T. 21 21 57 21 22 48 21 23 27 25 01 52 25 03 II 25 04 21 

The L.M.T. are strictly for January 23 (middle date on page) and 0° longitude; for more 
precise times it is necessary to interpolate, but rounding errors may accumulate to about 2m: 

(a) to January 22d - 75°/360° = Jan. 21d·8, i.e. ¼ (1·2) = 0·4 backwards towards the data 
for the same latitude.interpolated similarly from page 23; the corrections are -2m to nautical 
twilight, - 2m to civil twilight and - 2m to sunrise. 

(b) to January 24d + 168°/360° = Jan. 24d·5, i.e.¼ (1·5) = 0·5 forwards towards the data for 
the same latitude interpolated similarly from page 27; the corrections are + gm to sunset, + 5m to 
civil twilight, and +4m to nautical twilight. 

12. Moonrise, moonset. Precise times of moonrise and moonset are rarely needed; a glance 
at the tables will generally give sufficient indication of whether the Moon is available for observa­
tion and of the hours of rising and setting. If needed, precise times may be obtained as follows. 
Interpolate for latitude, using Table I on page xxxii, on the day wanted and also on the preced• 
ing day in east longitudes or the following day in west longitudes, take the difference between 
these times and interpolate for longitude by applying to the time for the day wanted the correc­
tion from Table II on page xxxii, so that the resulting time is between the two times used. In 
extreme conditions near D or • interpolation for latitude or longitude may be possible only 
in one direction; accurate times are oflittle value in these circumstances. 

To facilitate this interpolation the times of moonrise and moonset are given for four days 
on each page; where no phenomenon occurs during a particular day (as happens once a month) 
the time of the phenomenon on the following day, increased by 24h, is given; extra care must be 
taken when interpolating between two values, when one of those values exceeds 24h. In practice 
it suffices to use the daily difference between the times for the nearest tabular latitude, and 
generally, to enter Table II with the nearest tabular arguments as in the example below. 

Examples. Required the G.M.T. of moonrise and moonset in latitude S.47° 10', longitudes 
E.124° oo' and W.78° 31' on 1981 January 23. 

Longitude E.124° oo' Longitude W.78° 31' 
Moonrise Moonset Moonrise Moonset 

d h m d h m d h m d h m 

L.M.T. for Lat. S.45° 23 21 37 23 07 55 23 21 37 23 07 55 
Lat. correction (p. xxxii, Table I) -+02 -04 +02 -04 
Long. correction (p. xxxii, Table II) -IO -23 +07 +16 

-- -- ---· 
Correct L.M.T. 23 21 29 23 07 28 23 21 46 23 08 07 
Longitude (p. i) -8 16 -8 16 +5 14 +5 14 

G.M.T. 23 13 13 22 23 12 24 03 00 23 13 21 

ALTITUDE CORRECTION TABLES 

13. General. In general two corrections are given for application to altitudes observed with 
a marine sextant; additional corrections are required for Venus and Mars and also for very low 
altitudes. 

Tables of the correction for dip of the horizon, due to height of eye above sea level, are 
given on pages A2 and xxxiv. Strictly this correction should be applied first and subtracted 
from the sextant altitude to give apparent altitude, which is the correct argument for the other 
tables. 
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Separate tables are given of the second correction for the Sun, for stats and planets ( on 

pages A:i. and A3), and for the Moon (on pages xxxiv and :xxxv). For the Sun, values are given 
for both lower and upper limbs, for two periods of the year. The star tables are used for the 
planets, but additional corrections (page A:1.) are required for Venus and Mars. The Moon 
tables are in two parts : the main correction is a function of apparent altitude only and is tabu­
lated for the lower limb (30' must be subtracted to obtain the correction for the upper limb); 
the other, which is given for both lower and upper limbs, depends also on the horizontal parallax, 
which has to be taken from the daily pages. 

An additional correction, given on page A4, is required for the change in the refraction, due 
to variations of pressure and temperature from the adopted standard conditions; it may generally_ 
be ignored for altitudes greater than 10°, except possibly in extreme conditions. The correction 
tables for the Sun, stars, and planets are in two parts; only those for altitudes greater than 10° 
are reprinted on the bookmark. 

14. Critical tables. Some of the altitude correction tables are arranged as critical tables. In 
these an interval of apparent altitude (or height of eye) corresponds to a single value of the 
correction; no interpolation is required. At a "critical" entry the upper of the two possible 
values of the correction is to be taken. For example, in the table of dip, a correction of -4' · r 
corresponds to all values of the height of eye from 5·3 to 5·5 metres (17·5 to 18·3 feet) inclusive. 

15. Examples. The following examples illustrate the use of the altitude correction tables; the 
sextant altitudes given are assumed to be taken on 1981 January 22 with a marine sextant at 
height 5·4 metres (18 feet), temperature -3°C. and pressure 982 mb., the Moon sights being 
taken at about 10h G.M.T. 

SUN SUN MOON MOON 
lower upper lower upper VENUS Polaris 
limb limb limb limb 
0 0 0 I 0 I •> I 0 , 

Sextant altitude 2I 19•7 3 20·2 33 27·6 26 o6·7 4 32·6 49 36·5 
Dip, height 5·4 metres (18 feet) -4·1 -4·1 -4·1 -4·1 -4·1 -4·1 
Main correction +13·8 -29·6 +57·4 +6o·5 -10·8 -0·8 
-30' for upper limb (Moon) -30·0 
L, U correction for Moon +3·5 +2·8 
Additional correction for Venus +o·I 
Additional refraction corr ... -ction -0•l -0·3 o·o -O·I -0·3 0•0 

Corrected sextant altitude 21 29•3 2 46·2 34 24-4 26 35·8 4 17·5 49 31·6 

The main corrections have been taken out with apparent altitude (sextant altitude corrected 
for dip) as argument, interpolating where possible. These refinements are rarely necessary. 

16. Basis of the corrections. The table for the dip of the sea horizon is based on the formula: 

Correction for dip=-1'·76v' (height of eye in metres)=-0'·97y' (height of eye in feet) 

The mean refraction, given explicitly in the correction table for the stars and planets and 
incorporated into those for the Sun and Moon, is based on Garfinkel's theory and is for a tem­
perature of 10°C. (50°F.) and a pressure of 1010 mb. (29·83 inches). The additional corrections 
for variations of temperature and pressure from these adopted means are also based on Garfin­
kel's theory; there is no significant difference between the various theories to the accuracy given. 

The correction table for the Sun includes the effects of semi-diameter and parallax, as well 
as the mean refraction; no correction for irradiation is included. 

The additional corrections for Venus and Mars allow for parallax and phase, and are given 
by p cos H -k cos 0, where His the altitude, 0 the angle at the planet between the vertical and 
the Sun: p and k are, for Venus, for 1981: 

p 
k 

Jan. 1 Sept. 30 Nov. 21 Dec. 15 
I 

O•I 0·2 0·3 0·4 
o·o o· I 0·2 0·3 

Dec. 30 Dec. 31 

0·5 
0·4 



EXPLANATION 
·1 ·1ic: <.:orn·ctious given on page A2, and on the bookmark, are mean values applicable, in the 

case: of Vi.:nw,, only when the Sun is below the horizon. For daylight observations of Venus the 
ob'ic:rYl'd values of Hand O should be used to calculate the correction directly; the term - k cos 0 
i~ positive when the Sun i5 lower than Venus, zero when they have the same altitude, and 
negative when the Sun is higher. 

In the cas{; of the Moon the correction table includes the effects of semi-diameter, parallax 
and augmentation as well as the mean refraction; no correction for irradiation is included. 

17. Bubble sextant observations. When observing with a huhble sextant no corn:~tion is 
necessary for dip, semi-diameter, or augmentation. For the stars and planets the corrt·ctions 
given may be used unchanged, and they should also be used for the Sun; for the Moon it jo; 

easiest to take the mean of the corrections for lower and upper limbs and subtract 15' from the 
altitude; the correction for dip mmt not be applied. 

AUXILIARY AND PLANNING DATA 

18. Sun and Moon. On the daily pages are given: the semi-diameters and the times of 
meridian passage of both Sun and Moon over the Greenwich meridian; the equation of time; 
the horizontal parallax and the age of the Moon, together with a symbol indicating the phase. 
For the Moon, the semi-diameters for each of the three days are given, in order, at the foot of 
the column; for the Sun a single value is sufficient. The equation of time is given, without sign, 
for oo" and 12" G.M.T. on each day. To obtain apparent time, apply the equation of time to 
mean time with a positive sign when G.H.A. Sun at 0011 G.M.T. exceeds 180°, or at 12 11 exceeds 
o , corrc:sponding to a meridian passage of the Sun before 1211 G.M.T.; otherwise apply with a 
11,xative sign. 

The times of the phases of the Moon arc given in G.M.T. on page 4. 

19. Planets. The magnitudes ohhe planets are given immediately following their names in 
the headings on the daily pages; also given, for the middle day of the three on the page, are 
their S.H.A. at 0011 G.M~.T. and their times of meridian passage. 

The planet notes and diagram on pages 8 and 9 provide descriptive information as to the 
suitability of the planets for observation during th1: year, and of their positions and movements. 

20. Stars. The time of meridian passage of the first point of Aries over the Greenwich 
meridian is given on the daily pages, for the middle day of the three on the page, to 0 111 • 1. The 
interval between successive meridian passages is 23h 56"'·1 (2411 less 3m·9) so that times for 
intermediate days and other meridians can readily be derived. If a precise time is required it may 
be obtained by finding the G.M.T. at which L.H.A. Aries is zero. 

The meridian passage of a star occurs when its L.H.A. is zero, that is when L.H.A. Aries + 
S.H.A. -- 360". An approximate time can be obtained from the planet diagram on page 9. 

The star charts on pages 266 and 267 arc intended to assist identification. They show the 
relative prn,itions of the srars in the sky as seen from the Earth and include all 173 stars used 
in the Almanac, together with a few others to complete the main constellation configurations. 
The local meridian at any time may be located on the chart by means of its S.H.A. which is 
360'' - L.H.A. Aries, or west longitude - G.H.A. Aric5. 

21. Star globe. To set a star globe on which is printed a scale of L.H.A. Aries, first set the 
globe for latitude and then rotate about the polar axis until the scale under the edge of the 
meridian circle reads L.H.A. Aries. 

To mark the positions of the Sun, Moon, and planets on the star globe, take the difference 
G.H.A. Aries - G.H.A. body and use this along the L.H.A. Aries scale, in conjunction with 
the declination, to plot the position. G.H.A. Aries - G.H.A. body is most conveniently found 
by taking the difference when the G.H.A. of the body is small (less than 15'), which happens 
once a day. 

22. Calendar. On page 4 arc given lists of ecclesiastical festivals, and of the principal 
anniversaries and holidays in the United Kingdom and the: Unilcd States of America. The 
cakndar on page 5 includes the day of the year as well as the day of the week. 
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Brief particulars are given, at the foot of page 5, of the solar and lunar eclipses occurring 

during the year; the times given are in G.M.T. The principal features of the more important 
solar eclipses are shown on the maps on pages 6 and 7. 

23. Standard times. The lists on pages 262-265 give the standard times used in most 
countries. In general no attempt is made to give details of the beginning and end of summer 
time, since they are liable to frequent changes at short notice. 

The Date or Calendar Line is an arbitrary line, on either side of which the date differs by 
one day; when crossing this line on a westerly course, the date must be advanced one day; when 
crossing it on an easterly course, the date must be put back one day. The line is a modification 
of the line of the 180th meridian, and is drawn so as to include, as far as possible, islands of any 
one group, etc., on the same side of the line. It may be traced by starting at the South Pole and 
joining up to the following positions : 

0 0 0 0 0 

Lat. S. 51·0 S. 45·0 S. 15·0 S. 5·0 N. 48·0 N. 53·0 N. 65·5 
Long. 180•0 W. 172·5 W. 172·5 180·0 180·0 E. 170·0 W. 169·0 

thence through the middle of the Diomede Islands to Lat. N.68° •0, Long. W.169° •0, passing 
east of Ostrov Vrangelya (Wrangel Island) to Lat. N.75°-0, Long. 180°-0, and thence to the 
North Pole. 

ACCURACY 

24. Main data. The quantities tabulated in this Almanac are generally correct to the nearest 
o' · 1; the exception is the Sun's G.H.A. which is deliberately adjusted by up to o' · I 5 to reduce 
the error due to ignoring the v-correction. The G.H.A. and Dec. at intermediate times cannot 
be obtained to this precision, since at least two quantities must be added; moreover, the v­
and d-corrections are based on mean values of v and d and are taken from tables for the whole 
minute only. The largest error that can occur in the G.H.A. or Dec. of any body other than 
the Sun or Moon is less than 0'·2; it may reach 0'·25 for the G.H.A. of the Sun and 0'·3 for 
that of the Moon. 

In practice it may be-expected that only one third of the values of G .H.A. and Dec. taken out 
will have errors larger than o' •05 and less than one-tenth will have errors larger than o' · 1. 

25. Altitude corrections. The errors in the altitude corrections are nominally of the same 
order as those in G.H.A. and Dec., as they result from the addition of several quantities each 
correctly rounded off to 0'·1. But the actual values of the dip and of the refraction at low alti­
tudes may, in extreme atmospheric conditions, differ considerably from the mean values used 
in the tables. 

USE OF THIS ALMANAC IN 1982 

This Almanac may be used for the Sun and stars in 1982 in the following manner. 

For the Sun, take out the G.H.A.-and Dec. for the same date but for a time .s" 48111 oo• earlier 
than the G.M.T. of observation; add 87'' oo' to the G.H.A. so obtained. The error, mainly due to 
planetary perturbations of the Earth, is unlikely to exceed o' · 4. 

For the stars, calculate the G.H.A. and Dec. for the same date and the same time, but subtract 
15' ·1 from the G.H.A. so found. The error, due to incomplete correction for precession and 
nutation, is unlikely to exceed o' · 4. If preferred, the same result can be obtained by using a time 
5h 48m oos earlier than the G.M.T. of observation (as for the Sun) and adding 86° 59' ·2 to the 
G.H.A. (or adding 87° as for the Sun and subtracting o'·8, for precession, from the S.H.A. of 
the star). 

The Almanac cannot be so used for the Moon or planets. 



STANDARD TIMES 
LIST I-PLACES FAST ON G.M.T. (mainly those EAST OF GREENWICH) 

The times given}addedto G.M.T. to give Standard Time. 
below should be subtracted from Standard Time to give G.M. T. 

Admiralty Islands 
Afghanistan 
Albania* .. . 
Algeria* .. . 
Amirantc Islands 
Andaman Islands 
Angola ... 
Annobon Islandt 
Arabian Emirates, Federation of 
Australia 

Australian Capital Territory• 
New South Walesa ... 
Northern Territory 
Queensland ... 
South Australia• 
Tasmania• 
Victoria• 
Western Australia 

Austria ... 

Balearic Islands* 
Bangladesh 
Belgium• 
Benin (Dahomey) 
Botswana, Republic of ... 
Brunei .. . 
Bulgaria .. . 
Burma .. . 
Burundi .. . 

h m 

IO 

04 30 
OI 
OI 

04 
05 30 
OI 
OI 

04 

IO 
IO 

09 30 
IO 

09 30 
IO 
IO 

08 
OI 

01 

o6 
OI 
OI 
02 
08 
02 

o6 30 
02 

Cambodia (Democratic Kampuchea) . . . 07 
Cameroun Republic OI 
Caroline Islands, east of long. E. 16o0 12 

west of long. E. 150° 10 
Truk, Ponape 

Central African Empire 
Chad 
Chagos Archipelago! 
Chatham Tslandst 
China• ... 
Christmas Island, Indian Ocean 
Cocos Keeling Islands ... 
Comoro Islands (Comoros) 
Congo Republic 
Corsicat• 
Crete• ... 
Cyprus, Ercan • 

Larnaca 
Czechoslovakia ... 

Denmark 
Djibouti ... 

II 

01 

01 
06 
12 45 
08 
07 
06 30 
03 
OI 
OI 
02 
02 
02 
OI 

01 

03 

• Summer time may be kept in these countries. 
t The legal time may differ from that given here. 
1 Except Broken Hill Area which keeps 09h 30m. 
• All the coast, but some areas may keep summer time. 
3 Including West Berlin. 

Egypt (United Arab Republic) 
Equatorial Guinea, Republic of 
Estonia ... 
Ethiopia 

Fernando Poot ... 
Fiji 
Finland .. . 
France"' .. . 
Friendly Islands 

Gabon ... 
Germany, East .. . 

West• .. . 
Gibraltart 
Gilbert Islands ... 
Greece• .. . 
Guam"' .. . 

Holland (The Netherlands)• 
Hong Kong 
Hungary ... 

h m 

02 
OI 

03 
03 

OI 
12 
02 
01 

13 

01 
OI 
OI 
01 

12 

02 
IO 

01 

08 
01 

India ... 05 30 
Indonesia, Republic of 

Bali, Bangka, Billiton, Java, 
Lombok, Madura, Sumatra 07 

Borneo, Celebes, Flores, Sumba, 
Surnbawa, Timor . . . 08 

Aru, Kei, Moluccas, Tanimbar, 
Irian Jaya 09 

Irant• 04 
lnq ~ 
Israel 02 
Italy• 01 

Japan 
Jordan* ... 

Kamchatka Peninsula 
Kenya ... 
Korea, North ... 

Republic of ( South) 
Kuril Islands 
Kuwait ... 

Laccadive Islands 
Ladrone Islands 
Laos 
Latvia ... 
Lebanon• 

09 
02 

I2 
03 
09 
09 
II 

03 

05 30 
IO 

07 
03 
02 
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LIST I-(comimud) 

Lesotho .. . 
Libyat .. . 
Liechtenstein 
Lord Howe Island 
Luxembourg• 

h m 

02 
02 
OI 
IO 
OI 

Macao ... 08 
Madagascar, Democratic Republic of... 03 
Malawi... 02 
Malaysia 

Malaya 07 30 
Sabah, Sarawak 08 

Maldives, Republic of The 05 
Malta* ... OI 
Manchuria 09 
Mariana Islands 10 

Marshall Islands1 12 

Mauritius 04 
Monaco• ox 
Mozambique 02 

Namibia (South West Africa) 
Nauru ... 
Netherlands, The• 
New Caledonia• 
New Hebrides .. . 
New Zealand• .. . 
Nicobar Islands 
Niger 
Nigeria, Republic of 
Norfolk Island ... 
Norway ... 
Novaya Zemlya 

Ocean Island 
Okinawa 
Oman ... 

Pakistan 
Papua New Guinea 
Pescadores Islands 
Philippine Republic 
Poland• 

R~union 
Rhodesia 
Romania 
Rwanda ... 
Ryukyu Islands 

Sakhalin 
Santa Cruz Islands 
Sardinia• 
Saudi Arabia ... 

02 

II 30 
OI 
II 
II 

12 
05 30 
OI 
OI 

II 30 
OI 

05 

II 30 

09 
04 

05 
IO 
08 
08 
01 

04 
02 
02 
02 

09 

II 
II 
OI 
0 

Schouten Islands 
Seychelles 
Sicily• ... 
Singapore 
Socotra ... 
Solomon Islands · 
Somalia Republic 
South Africa, Republic of 
Southern Yemen 
South West Africa (Namibia) 
Spain• ... 
Spanish Morocco• 
Spitsbcrgen (Svalbard) 
Sri Lanka 
Sudan, Republic of 
Swaziland 
Sweden ... 
Switzerland 
Syria* (Syrian Arab Republic) 

Taiwan ... 
Tanzania 
Thailand 
Tonga Islands ... 
Truk 
Tunisia 
Turkey* 
Tuvalu Islands ... 

Uganda ... 
Union of Soviet Socialist Republics' 

west of long. E. 40° ... 
long. E. 40° to E. 52° 30' ... 
long. E. 52° 30' to E. 67° 30' 
long. E. 67° 30' to E. 82° 30' 
long. E. 82° 30' to E. 97° 30' 
long. E. 97° 30' to E. II2° 30' 
long. E. n2° 30' to E. 127° 30' 
long. E. 127° 30' to E. 142° 30' 
long. E. 142° 30' to E. 157° 30' 
long. E. 157° 30' to E. 172° 30' 
east of long. E. 172° 30' 

Vietnam, Northern 
Southemt 

Wrangell Island 

Yugoslavia 

Zaire 
Kinshasa, Mbandaka 
Haut-Zaire, Kivu, Kasai, Shaba 

Zambia, Republic of .•• 

h m 

09 
04 
OI 

07 30 
03 
II 
03 
02 

03 
02 
OI 
OI 
OI 

05 30 
02 
02 
OI 
OI 
02 

08 
03 
07 
13 
II 

OI 
02 
12 

03 
04 
os 
o6 
07 
08 
09 
IO 
II 
12 
13 

07 
07 

13 

01 

OI 
02 
02 

• Summer time may be kept in these countriea. 
t The legal time may differ from that given here. 
1 Except the ial;mds of Kwajalcin and En;iwetok which keeJ? a time 24h slow on that of the rest of the islands. 
1 The boundaries between the zones are irregular; the longitudes given are approximate only. 



STANDARD TIMES 
LIST II-PLACES NORMALLY KEEPING G.M.T. 

Ascension Island Great Britain 1 Irish Republic* Morocco Senegal 
Canary Islands* Guinea Bissau Ivory Coast Portugal* Sierra Leone 
Channel Islands 1 Guinea Republic Liberia Principe Tangier 
Facrocs, The Iceland Madeira Rio de Oro! Togo Republic 
<.rambia Ifni Mali St. Helena Tristan da Cunha 
(ihana Ireland, Northern 1 

I Mauritania (Dakhla) Sao Tome Upper Volta 

• Summer time may he kept in these countries. 
t The legal time may differ from that given here. 
1 Summer time, one hour in advance of G.M.T., is kept from March zzd ozh to October 25d ozh G.M.T. 

Argentinat 
Austral lslands1 

Azores ... 

Bahamas• 

==============··-----··------·--· ... ·- -
LIST III-PLACES SLOW ON G.M.T. (WEST OF GREENWICH) 

The times given}subtracted from G.M.T. to give Standard Time. 
below should be added to Standard Time to give G.M.T. 

h m 

03 Cape Verde Islands+ 
IO Cayman Islands 
OI Chile* ... 

Christmas Island, Pacific Ocean 
05 Colombia 

h 

OI 
05 
04 
IO 
05 

111 

Barbados• 04 Cook Islands, except Niue IO 30 
Belize 06 Costa Rica 
Bermuda• 04 Cuba• ... 
Bolivia ... 04 Cura~o Island ... 
Brazil, eastern2 ... 03 

Territory of Acre 05 Dominican Republic+ 
western ... 04 

British Antarctic Territory' 03 Easter Island (I. de Pascua)* 
Ecuador 

Canada 
Alberta• 07 Falkland Islands' 
British Columbia• 08 Fanning Island 
Labrador* 04 Fernando de Noronha Island ... 
Manitoba* 06 French Guianat 
New Brunswick• 04 
Newfoundland• 03 30 Galapagos Islands 
Northwest Territories• Greenland, Scoresby Sound5 ••• 

east of long. W. 68° 04 Angmagssalik and west coast 
long. W. 68° to W. 85° 05 Thule area 
long. W. 85° to W. 102° ... 06 Grenada 
west of long. W. 102° 07 Guadeloupe 

Nova Scotia• 04 Guatemala 
Ontario•, east oflong. W. 90° 05 Guiana, French:!: 

west of long. W. 90° 06 Guyana, Republic of:f: ... 
Prince Edward Island• 04 
Quebec•, east oflong. W. 63° 04 Haiti 

west of long. W. 63° 05 Honduras 
Saskatchewan* 

east of long. W. 106° 06 Jamaica• 
west of long. W. 106° 07 Jan Mayen Island 

Yukon 08 Johnston Island 

• Summer time may be kept .in these countries. 
; The legal time may differ from that1given here. 
1 This is the legal standard time, but local mean time is generally used. 
2 Including all the coast an..: -grasma: 
1 Except South Georgia which keeps ozh. 
' Except Port Stanley which keeps 03h:j:, 
s Scoresby Sound may keep 03h in summer. 

06 
05 
04 

04 

07 
05 

04 
IO 
02 
03 

06 
02 
03 
04 
04 
04 
06 
03 
03 

05 
06 

05 
01 
IO 



STANDARD TIMES 
LIST III-(continued) 

Juan Fernandez Islands 

Leeward Islands 
Low Archipelago 

Marquesas Islands1 

Martinique 
Mexico+*' 
Midway Islands 
Miquelon 

Nicaraguat 
Niue Island 

Panama Canal Zone 
Panama, Republic of 
Paraguay• 
Peru 
Puerto Rico 

Rarotonga 

St. Pierre and Miquelon* 
Salvador, El 
Samoa ... 
Society Islands1 

South Georgia ... 
Surinam 

Tobago ... 
Trindade Island, South Atlantic 
Trinidad 
Tuamotu Archipelago1 

Tubuai Islands1 

Turks and Caicos Islands* 

United States of America 
Alabama• 
Alaska•, east of long. W. 137° 

long. W. 137° to W. 141° 
long. W. 141° to W. 161° 
long. W. 161° to W. 172° 30' 
Aleutian Islands 

Arizona 
Arkansas• 
California I 
Colorado• 
Connecticut• ... 
Delaware• 
District of Columbia• 
Florida8

'' 

h m 

04 

04 
IO 

09 30 
04 
o6 
II 

03 

o6 
II 

05 
05 
04 
05 
04 

IO 30 

04 
o6 
II 
IO 
02 
03 30 

04 
02 
04 
IO 
IO 
05 

o6 
08 
09 
IO 
II 

II 

07 
o6 
08 
07 
05 
05 
05 
05 

• Summer time may be kept in these countries. 

h 

United States of America (continued) 
Georgia• 05 
Hawaii IO 

Idaho3
•' 07 

Illinois• 06 
Indiana' 05 
Iowa3 ••• o6 
Kansas3

• • o6 
Kentucky•• • . , . 05 
Louisiana 3 06 
Maine• 05 
Maryland1 05 
Massachusetts• 05 
Michigan•• • . . . 05 
Minnesota• 06 
Mississippi• 06 
Missouri' o6 
Montana• 07 
Nebraska•· • .• . 06 
Nevada3 08 
New Hamp~hire' 05 
New Jersey• . . • 05 
New Mexico• 07 
New York• ... 05 
North Carolina• 05 
North Dakota•• • o6 
Ohio•... 05 
Oklahoma• .. . o6 
Oregon•• ' 08 
Pennsylvania•· 05 
Rhode Island• 05 
South Carolina' 05 
South Dakota•, eastern part o6 

western part 07 
Tennessee•• • o6 
Texas••• o6 
Utah• 07 
Vermont• 05 
Virginia• 05 
Washington, D.C.• ... 05 
Washington• . . . 08 
West Virginia• 05 
Wisconsin• o6 
Wyoming• 07 

Uruguay 03 

Venezuelat 04 
Virgin Islands 04 

Windward Islands 04 

t The legal time may differ from that given here. 
1 This is the legal standard time, but local mean time is generally used. · 
1 Except the states of Sonora, Sinaloa, Nayarit, and the Southern District of Lower California which keep 07h, 

and the Northern District of Lower California which keeps oSh. 
• Summer (daylight-saving) time, one hour fast on the time given, is kept in these states from the last Sunday in 

April to the last Sunday in October, changing at 02h oom local clock time. 
' This applies to the greater portion of the state. 



266 STAR CHARTS 

NORTHERN STARS 

q 

◄ o 
KEY Uil-4 

◄tr• 
• Selected ...,. of ""'9"'UOO 1 5 ond b,,gntw " $ I 

$ Selected ,..,, ol mogn,tude 1 6 ond fointer 

* Other ·-,..,. ol magnitude 2 5 ond b,,ght .. 
e Other i.buiated -· ol mognotude 2 6 ond , ..... 

• Untabul,ted st•r1 

EQUATORIAL STARS (S.H.A. ff to 1110'> 

SIDEREAL HOUR ANGLE 

NOTE 

Tho ,,..nl,e,s cndotod on b<ocl<eh refer IO 
"- ...,. ol tho ,elected l.u ..i.ch •• 
not ..-1 on HO 249 (A P 3270) 



STAR CHARTS 

SOUTHERN STARS 

UnUbvl,t«f n•s EQUATORIAL STARS <S.H.A. IIO' to 3601 

1ao· 210· 240• 270' 

210· 'lM1 27tr 300' 

SIDEREAi. HOUR ANGLE 



268 JANUARY-JUNE 
' 

Mag.: Name and Number 

STARS, 

S.H.A. Dec. 
'JAN.;. FEB:_:_MAR. '. APR. ;_~Y-:Ju~-~. I JAN_. :·~E~. MAR. APR. MAY_IJUNB 

3·4 , y Ccphei 
2 ·6 , a Pcgasi 
2 ·6 ; f3 Pegasi 
r ·3 : a Piscis Aust. 
2·2 : f3 Gruis 

I 
2 ·9 l a Tucanre 

; a Gruis 
' r5 Capricorni 
! e Pegasi 
! f3 Aquarii 

2 ·6 : a Cephei 
2·6 , e Cygni 
1·3 ! a Cygni 
3·2 · ri Indi 
2·1 j a Pavonis 

2·3 , y Cygni 
O·() 

1 
rt Aquila: 

2·8 I y Aquila: 
3 n , ,> Cygni 
1·1 I /l Cygni 

I s . .. 
)'O i 7T , :tRlllilfll 

3 o ' ( Aquila: 
2 ·7 : ( Sagittarii 
2·1 r, Sagiltarii 
0·1 i a Lyra: 

i 
2 ·9 I ,i. Sagittarii 
2 ·o 1 c Sagittarii 
2·8 • r5 Sagittarii 
3 · 1 ! )' Sagittarii 
2·4 : )' Draconis 

I 

2 ·9 f3 Ophiuchi 
2·<; i K Scorpii 
2·0 i fJ Scorpii 
2·1 i a Ophiuchi 
1 ·7 ! A Scorpii 

3·0 i a Arre 
3·0 i f3 Draconis 
2·8 : v Scorpii 
2·8 : p Arre 

Var.;, <l Herculis 

57 I 

55 i 
I 
I 

54; 

0 ! 

5 i 22·1 
14. 03·1 
14 17·6 
15 51·4 
19 37·6 

25' 42·7 
28 I 15·1 
33130·6 
34 I1·6 
37 ; 22·1 

,· i I I I 

22·6: 22·8 i 22·5; 22·0' 21·2; N.7; I 31-~ ! 31-~ 31·5 31·4 31·3 31·3 
03·2: 03·2' 03·0 i 02·9 1 02·6' N. 15 I 06·1 I 06·1 06·0 06·0 06·1 06·1 
17·6 ! 17·6 I 17·5 i 17·3 I 17·0, N. 27 ! 58·8: 58·7 'i8·6 <;8·6 58·6 58·7 
51·5: 51·4 I 51·3: 51·1; 50·8 i, s. 29 ! 43·6 i 43•6 43•5 I 43·4 43·3 43·2 
37·6: 37·5 37·3 : 37·1 I 36·8 I'· S. 46 59·3, 59·2 59-i : 59·0 58·8 58·8 

42·7: 42·6 42·4 i 42·0 i .p-6 is. 60 21·5 i 21·4 21·2 I 21·1 21·0 20·9 
15·1 j 15•0 14•7 J 14•5 I 14·1 · s. 47 03•4 I 03·3 03"2 j 03·1 03·0 02"9 
30·6 I 30·5 . 30·3 I 30·1 i 29·8 .• s. 16 12·9: 12·9 12-9 l 12·81 I2·8 12·7 
1I·6 11·5' 11·4 II·2: 10·9 N. 9 47·2' 47·2: 47·1 I 47·1. 47·2 47·3 
22·1 i 21·9 21·8 21·6 21·3 s. 5 39·4 39'4: 39·4: 39·4 i 39·3 39·2 

I i ' l ! 

40 i 28·7 28·7' 28·6 I 28·3 27·9 I 27·5 IN. 62 30·4 I 30·3; 30·1 I 30·0 ! 30·0 30·1 
48 38·8 38·8 38·7 j 38·4 38·2 : 38·0 .. N. 33 54·0 i 53·8 j 53·7 j 5:n 53'7 53·9 

53 !. 49 i 48·8 48·7 i 48·6 i 48·3 '1 48·0 47·8 11 N. 45 12·8 . 12·6 i 12·5 i 12·5 , 12·5 12·6 
50;57·2 57·1156·9·56·6.56·3 56·0· S.47 21·6:21•5121·4121·3 21·3 21·3 
53 . 58•7 58•5 I 58•3 i 57•9 i 57"5 57•2 :; s, 56 47•9. 47•8 : 47'7 : 47•6. 47•5 47•5 

54!3,·3 37·2
1
37·1,36·9 36·6 36·4;,N.40 u·8 II·6,u•5lu•5:u·5 11·7 

62 I 32·7 32·5 I 32·4 32·2 32·0 31·8 i N. 8 49·1 49•0; 48·9I48·9149·0 49·1 
63 40·1 40·0 i 39'9 39·7 39·5 39·3 !! N, IO 34·0 33"9; 33'9 ! 33·9 33·9 34·0 
63 54·8 54·7 [ 54·5 54·3 54·0 53·8 II N.45 05·1 04·9 04·8 04·8 04·9 05·0 
67 31 ·2 31 · I 30·9 30·7 30·4 30·2 \i ~• 27 55·2 55·0 55·0 55·0 55·0 55"2 

72 51·1 5o·Q 50·7 50·5 50·2 50·0 .1 S. 21 03·3 03·3 03·2 03·2 03·2 03·2 
73 52·4 52·3 52·1 51·9 51·7 51·5; N.13 50·1 50·0 49·9 49·9 50·0 50·1 
74 39·6 39·4 39·2 38·9 38·7 38·5 ! s. 29 54·5 54•4 54·4 54·4 54·4 54"4 

50 76 29·3 29·1 28·9 28·6 28•4 28·2 I S. 26 19·2 19•2 r9·2 19·2 19·2 19·1 
49 80 56·1 55·9 55·7 55·5 55·2 55·1 II N. 38 45·9 45·8 45·7 45·7 45·8 46·0 

83 18·6 18·4 18·2 17·9 17·7 17·5 I S. 25 25·9 25·9 25·9 25·9 25·9 25·9 
48 84 16·9 16·7 16·5 16·2 16·0 15·8 i/ s. 34 23·6 23·6 23·5 23·5 23·5 23·6 

85 03·9 03·7 03·5 03·2 03·0 02·8 :1 s. 29 50·1 50•1 50·1 50·1 50·1 50·1 
88 51·8 51·6 ! 51·3 SI-I 50·8 50·7 :: S. 30 25·4 25•4 25·4 25·4 25·4 25·4 

47 90 58·1 57·9; 57·6 57·3 57·1 57·0 :, N. 51 29·4 29•3 29·2, 29·2 29·3 29·5 ,, ' 

94 22·5 22·3 22·1 21·9 21·7 21·6 ·, N 4 34·5 34·4 34·4134·4 34·5 34·5 
94 43·0 42·8 42·5 42·2 42·0 41·8 :! s: 39 01·1 01·1 01·1 or·r 01·2 01·2 
96 01·3 01·1 00·8 00·5 00·3 oo·r :! s; 42 59·0 59•0 59·0 59·0 59·1 59·1 

46 96 29·7 29·5 29·3 29·1 28·9 28·8 1f N. 12 34·4 34·3 34·3 34·3 34·4 34·5 
45 

1 
96 s5·8 55·6 55·3 55·0 54·8 I 54·1 il s. 37 05·3 05·3 05·3 as-3 05·4105·4 

I 97 25•1 24•8 24•5 24•2 23•9 ·123•7 ii s. 49 51•5 51•5 51•5 51•5 51•6 51•7 
/ 97 30·6 30·3 ::io·o 29·7 29·5 29·4 ;, N. 52 18·8 18•7 18·7 18·7 18·8 19·0 

97 38·5 38·3 38·0 37·7 37·5 i 37·4 ii s. 37 16·7 16•7 16·7 16·7 16·8 16·8 
99 05·0 04·6 o,n 03·9 03·6 I 03"4 i, s. 55 30·6 30·5 30·5 30·6 

IOI 33·7 33·5 33·3 33·1 32·9 i 32·9 :' N.14 24·7 24•6 24·5 24·6 
q 

30·7 30·7 
24·6 24·7 

:H, I/ Ophiuchi 44 102 41·2 40·9 40·7 40·5 40·3 40·2 HS. 15 42·0 42•1 42·1 42·1 
I 

42·1 42·1 
3· 1 ! ( Arre 105 45·0 44·7 44·3 44·0 43·7 43·5 !! S. 55 51"4 57·4 57"4 57'5 
2·4 : 1; Scorpii 107 46·5 46·3 46·0 45·8 45·6 45·5 ii S. 34 15·4 15·4 15"4 15·5 
1·9 i rt Triang. Aust. 43 I 108 21·3 20·8 20·2 19·7 19·3 19·1 ! S. 68 59·4 59·3 59·4 59·4 

ii 

57·6 57·7 
15·5 15·6 
59·5 59·7 
38•2 38·3 3·(1 ( Hcrcnlis 'I 109 51·9 51·7 51·4 51·2 51·1 51·0 I! N. 31 38·2 38·0 38·0 38·1 

2·7 C Ophiuchi 110 58·8 58·5 58·3, 58·1 58·0 57·9 !i S. 10 31·7 31·7 31·8 31·8 31·8 31·7 
2·9 r Scorpii I 111 20·0 19·7 19·5 1 19·3 19·1 19·0 ;; S. 28 10·5 10•5 10·5 10·6 10·6 10·6 
2·8 f3 Herculis II2 39·4 39·2 38·9 I 38·7 38·6 I 38·5 ji N. 21 31·8 31·7 31·7 31·7 31·8 31·9 
1·2 ; a Scorpii 42 II2 56·8 56·6 56·4 56·1 I 56·0 I 55·9 :I S. 26 23·3 23·3 23·4 23·4 23·4 23·4 
2·9 ,

1
. 'l Draconis II4 04·7 04·3 03·9 03·6. 03·4 

1
J 03·4 ::. N. 61 33·3 33·2 33·2 33·3 33·4 33·6 

I I 
3·0 . r5 Ophiuchi 116 40·2 39·9 39·7 39·5 · 39·4 i 39·3 •· S. 3 38·7 38·8 38·8 38·8 38·8 38·7 
2·8 : f3 Scorpii 118, 55'4 55·2 55·0 54·8 54·6 j 54·6: S. 19 45·1 45·2 45·2 45·2 45·3 45·3 
2·5 ! r5 Scorpii 120 ! 12·3 12·0 n·8 u·6 11·5 i II·4 1: S. 22 33·9 34·0 34·0 34·1 34·1 34·1 
3·0 ! 7T Scorpii 120 34·9 34·6 34·4 34·2 34·1 '34·u. S. 26 03·4 03·5 03·5 03·6 03·6 03·6 
3·0 i /3 Trianguli Aust. 121 : 38·8 38·3 37·9 37·5 37·3 I 31·2 I S. 63 22·1 22·1 22·1 22·2 22·4 22·5 

2·8 I a Serpentis 124. 10·4 10·2 [ 10·0 09·8 09·7 i 09·6 ,; N. 6 
2·3 ' a Corona: Bar. 41 126 · 32·1. 31·9, 31·7 31·5 I 31·4, 31·4 i· N. 26 
3·0 ; ,· Lupi 126' 32·3: 32·0 i 31·8 31·6; 31·4 i 31·4 :· S. 41 

29·1 29·0 29·0 29·0 29·1 29·1 
46·6 46·5 46·5 46·6 46·7 146·8 
06·0 06·0 06·1 . 06·2; 06·2 t 06·3 



STARS, JULY-DECEMBER 
---- -----. --------- ------- ---· 

N d N b S.H.A. Dec. 
Mag. ame an um er_ ---jJULY I AUG. !SBPT.j OCT. I NOV~! DEC.- - --vULYIAUG.iSBP-r.foc-r~r:.ov. I DEC. 

3·4 y Cephei ; 20'.4 19'.9 I 19'.7 19'.81
1 

20~3 20'.9 IN. 7; I: 31'.431'.5 31'.7' 31'.9 f 32'.1 32'.1 
2·6 Markab 57 14 02·4 02·2 02·2 02·2 02·3 02·4 N. 15 o6·3 06·4 o6·5 o6·5 06·5 o6·5 
2·6 Scheat 14 16·8 16·6 16·6 16·6 16·7 16·8 N. 27 ! 58·8 1 58·9 59·1 59·1 I 59·2 59·2 
1·3 Fomalhaut 56 15 50·6 50·4 50·3 50·3 50·4 50·5 S. 29 i 43·1 / 43·1143·21 43·2 i 43'3 43·3 
2·2 /3 Gruis 19 36·5 36·3 36·2 36·3 36·4 36·6 S. 46 i 58·7 · 58·8 i 58·9 , 59·0 ! 59·1 59·1 

: ! ; 

2·2 
3·0 
2·5 
3·1 

a. Tucana: 
Al Na'ir 

O Capricorni 
Enif , 

/3 Aquarii 

2·6 Alderamin 
2·6 e Cygni 
1·3 Deneb 
3·2 a In<li 

Peacock 

25 41·2 41·0 40·9 41•0 41•3 41•5 I S. 6o i 21•0 21·0' 21·2 i 21·3 21·3 21·3 
55 28 13·9 13-7 13·6 13·7 13•9 14·0 s. 47 I 02·9 03·0 I 03·1 ' 03·2 03·2 03·2 

33 29·6 29·5 29·5 29·6 29·7 29·8 S. 16 I 12•6 12·6 l 12·6 I 12·6 12·7 12·7 
541 34 10·7 10·6 10·6 10·7 10·8 I 10·9 N. 9147'4 I 47·5 I 47·5 i 47·6 47·6 47·5 

37 21·1 I 21·0 21•0 21·1 21-2' 21·3 s. 5 I 39·1139·1 1 39·1 i 39·1 39·1 39·1 

40 27·3 27·2 27·3 27·6 I 27·9 28·2 I N. 62 I 30·3 i 30·5 i 30·6 ' 30·8 30·8 30•8 
48 37·8 37·8 37·8 38·0 38·1 38·2 N. 33 54·0 54·2 i 54·3 54·3 54·3 54·3 

53 49 47·6 47·6 47'7 47•9 48·1 48•2 '1 N. 45 12·8 13·0' 13·1 13·2 13·2 13·1 
50 55·8 55·7 55·7 55·9 56·1 56·2 s. 47 21·3 21·4 ! 21·5 21·5 21·5 21·5 

52 53 56·9 56·8 56·9 57·1 57'4 5n I s. 56 I 47·6 47"7; 47·8 47·9 I 47·9 47·& 

2·3 i y Cygni 54 36·2 36·2 I 36·3 36·5 36·7 36·8 IN. 40 I II·8 i 12·0 ! 12·1 12•2 I 12·1 ' 12·1 
0·9 Altair 51 62 31·6 31·6, 31·7 31•8 31·9 32·0 i N. 8 J 49·2 I 49·3 49·3 49·3; 49·3. 49·3 
2·8 y Aquila: 63 39·1 39·1 I 39·2 39·3 39·4 39·5 Ii N.10134·1 I 34·2 34·3 I 34·3 34·2 ! 34-z 
3·0 b Cygni 63 53·7 53'7 I 53·8 54·0 54·2 54·4 II N. 45 05·2' 05"3 05·4 ·105•5 05'4 I 05·3 
3·2 Albireo 67 30·1 30·1 I 30·3 I 30·4 30·6 ! 30·61 N. 27 55·3 55·4 55·5 55·5 55·5 1 55·4 

3·0 7T Sagittarii 72 49·9 49•9 I 50·0 50·1 50·2 50·3 ·1· S. 21 03·1 03·2 03·2 
1

103·2 03•2 I 03·2 
3·0 , Aquila: 73 5r·4 51·4 I 51·6 51·7 51·8 51·8 N. 13 50·2 50·3 50·4 50·4 50·3 1 50·2 
2·7 , Sagittarii 74 I 38·3 38·3 38·4 38-6 38·7 38·7 S. 29 54·4 54·4 54•4 I 54·5 I 54·5 1 54·4 
2·1 Nunki 50 76 28·1 28·1 28·2 28·3 28•5 28·5 ' S, 26 19·2 19·2 19·2 i 19·2119·2 J 19·2 
0·1 Vega 49 So I 55·0 55·1 55·3 55·5 55·6 55·7 N. 38 46·1 46·2 46·3 I 46·3 1 46·2, 46·1 

I I j I 

2·9 ,1, Sagittarii 83117·5 17·5 17·6 17·7 17·81 17·8 S, 25 25·9 25·9 25·9 ! 25·9 25·9: 25·9 
2-0 Kaus Australis 48 84, 15·7 15·7 15·9 16·0 16·1 16·1 S. 34 23•6 23·6 23·7 I 23·7 23-7 I 23·6 
2·8 b Sagittarii 1 85 02·7 02·8 02·9 03·0 03·1 I 03·1 S. 29 50·2 50·2 50·2 ! 50·2 50·2 I 50·2 

y Sagittarii 88 50·6 50·6 50•8 50·9 51•0 51·0 \ S. 30 25·5 25·5 25·5 i 25·5 25·5 25·5 
Eltanin 47 90 57·0 57·1 57·4 57·6 57·8 57·9 ij N, SI 29·7 29·8 29·8 29·8 29·7 29·5 

2 ·9 /3 Ophiuchi 
2-5 K Scorpii 
2·0 (J Scorpii 
2·1 Rasalhague 
1·7 Shaula 

3·0 a. Arre 
3·0 , /3 Draconis 
2·8 1

1 

v Scorpii 
2·8 f3 Ara: 

Var.t, a. Herculis 

2·6 Sabik 
3·1 ( Ara: 
2·4 e Scorpii 
1·9 Atria 
3·0 ( Herculis 

2·7 I ( Ophiuchi 
2 ·9 , Scorpii 
2-8 f3 Hcrculis 
1·2 Antares 
2·9 '1 Draconis 

3 ·o o Ophiuchi 
2 ·8 f3 Scorpii 
2·5 Dschubba 
3 ·o 1T Scorpii 

94 21·5 21·6 21·7 21·8121•9 21·9
1

•1· N. 4 34·6 34·7 34·7 34·7 34·6 34·5 
94 41·8 41·8 42·0 42·2 42·2' 42·2 s. 39 01·3 01·3 01·3 01·3 01·3 01·2 
96 oo·o 00·1 00•3 00•5 00·5 i 00·5 1 S. 42 59•2 59·3 59·3 59·3 59·2 59·2 

46 96 28·8 28·8 28·9 29·1 I 29·2 29·1 ! N. u 34·5 34·6 34•6 34·6 34·5 34·4 
45 96 54·6 54·7 54·8 55·0 55·1 55·0 ! s. 37 05·4 I 05·5 05·5 05·5 J 05·5 ! 05·4 

91
1
23·1 23·8 24·0 24•2 24·3 24•2 Ii s. 49 51·8 I 51·8 51-9

1 
51·8 i 51·8: 51·1 

97 29·4 29·6 29·9 30·1 30·3 30·3 IN. 52 19·1 19·2 19·3 19·2 I 19·1 18·9 
97 37·3 37·4 37·5 37·7 37·8 37·7 s. 37 16·9 16·9 17·0 16·9 16·9 16-9 
99 03·4 03·5 03·7 04·0 04·1 04·0 s. 55 30·8 30·9 30·9 30·9 30·8 30·7 

IOI 32·8 32·9 33·0 33·2 33·3 33·2 N. 14 24·8 24·9 24·9 24·9 24·8 24·7 

44 102 40·2 40·3 40·4140·5 i 40·6 40·5 S. IS 42·1, 42·1 42·1, 42·1142·1 42·1 
105 43·5 43·7 43·9 44·1 1 44·2 44·1 s. ss 57·8 I 57·8 57·9. 57·8 57·7 57·6 
107 45·5 45·6 45•7 J 45·9 ! 45·9 45·8 s. 34 15·6 15·6 15·6 15·61 15·6 ·1 15·5 

43 108 19·2 19·4 19·8 20•2 20·4 20·2 s. 68 59·8 59·9 59·9 59·8 59·7 59·6 
109 51·0 51·2 i 51·3 51·5 51·6 51·5 N. 31 38·4 38·5 38·5 38·4 38·3 I 38·2 

110 57·9 58·0 I 58·1 58·2 58·.2 58·2 s. IO 31·7 31·7 31·7 31-1 I 31-7 I 31·8 
III 19·0 19·1 19•.2 19•4 19·4 I 19•3 s. 28 10·7 10·7 10·7 10·7 I 10·6 10·6 
112 38·6 38·7 38·8 38·9 39·0 I 38·9 N. 21 32·0 32·0 32·1 32•0 31·9 31·8 

42 i 112 55'9 56•0 56•1 56•2 56•3 56•2 IS, 26 23'5 23'5 23'5 23'4 23'4 23'4 

I 114 03·6 03·9 04·2 04·5 04·7 04·7 I N. 61 33·7 33·8 133·8 33·7 ' 33·5 ' 33·3 
I , i I 

i 116 39·4 I 39'4 39·6 I 39'7 39'7 39·6 S, 3 38·7 I 38·7 i 38•7 38·7 I 38·7 i 38·8 
I us 54·6 I 54·1 54·8 54·9 54·9 54·8 ·1 s. 19 45·3145-3 · 45·2 45·2 i 45·2 i 45·2 
I 120 u-4 n·5 n·7 II·8 n·8 u·7 , s. 22 34·1 34·1 34·1 34·1 34·1 ! 34·1 

3 ·o f3 Trianguli Aust. 
120 34•0 34·1 34·3 34·4 34·4 34·3 s. 26 03·7 03·7 03·6 03·6 03·6 I 03·6 
121 37·3 37•5 37·8 '38·1 38·1 37·9 s. 63 22·6 22·6 22·6 2.2·5 22·4 i 22·3 

2·8 a. Serpel\tis 
2·3 Alphecca 
3·0 y Lupi 

124 09·7 I 09·8 09·9 10·0 10·0., 09·9 N. 6 29·2 29·2 29·2 29•2 29·1 ' 29·0 
41 126 31•4 31·6 31·7 31·8 31·8 31·7 N. 26 46·9 46·9 I 46·9 46·8, 46·7 i 46·5 

126 31·4 31·6 31·1 31·8 31·8 31·1 s. 41 06·4 o6·4 I o6·3 06·3 o6·2. o6·2 



STARS, JANUARY-JUNE 

Mag.; Name and Number;_---,----· .. _ S:.1:!~·-···- ____ . --:i __ 1?.':~: ___ .... ___ _ 
.. +--------i----,•JAN_:__~~~-'~~'..i.~~R. : MAY: JUNll i· JAN. ' FEB. 'MAR. APR. MAY JUNE 

; ' ' :: ' 

3·1 y Ursre Minoris 
3·1 y Trianguli Aust. 
2·7 f3 Librre 
2·81 f3 Lupi 

I O , I I I i / / l / '! o / / 1 

I 129 ! 49'5 48·9 48·4' 48·0 I 47·9 48·r 11 N. 71 53·9' 53·9 53·9 54·0 54·2 54·3 
, 130 ! 43·8 43·2 1 42·7 • 42·3, 42-r : 42·1 I: S. 68 1 36·2: 36·3 36-4 36·5 , 36·6 36·8 
, 130) 60·6 60·3, 60·1: 6o·o I 59·9 i 59·9 :, S. 9 · 18·7 · r8·8, 18-8 18·9 · 18·8 18·8 
i 135 i 41·1 40·8 '40•5 I 40·3 40·2 ! 40·2 ,, s. 43 I 03·2: 03·3: 03·4 03·5 03·6 03·6 

2·2 f3 Ursre Minoris 

a Librre 
1; Hootis 

2-9 " Lupi 
o I ,1 Ccntauri 
;Hi , r, <.cntauri 

3·0 ! y Booti~ 
0·2 I a Bootis 
2·3 8 Centauri 
0·9 ' f;J Centauri 
3·r : ( Centauri 

2·8 / r, Bootis 
1 ·9 I r, Ursre Majoris 
2·6 e Centauri 
1 ·2 I a Virginis 
2·2 ( Ursre Majoris 

2·9 , Centauri 
3·0 e Virginis 
2 ·9 a Canum Venat. 

40; 137 · 19·5 r8·8' 18·3' 17·9 · 17·9 · 18·r ,; N. 74 1 r3·8 13·7 · 13·8 13·9 14·1 14•2 
, i I 

39, 137 j 32'9 32'7, 32'5' 32•3 32'2, 32•2 S. 15 i 57'7 l 57'7' 57•8 I 57·8 57'9 57'9 
! 138, 58·0 57·7. 57·5 57·3 57·3 57·3. N. 27: 09·1 09•1 : 09·1 , 09·1 09·2 09·3 

139 i 50·4 50-r , 49·8 49·6: 49·5 · 49·5 •. S. 47 18·1 . 18·2 18·3 18·4 18·5 18·6 
38 140, 25·7 25-3, 24·9 24·7 24·6' 24·7 s. 60' 45·0, 45·1 . 45·2 45·3 45·5 45·6 

141 '25·8 25·5 25-3' 25·1 25·0 25·1 s. 42. 04•2' 04•3' 04·4 04·5 04·6 04•7 

142 10·6 10·3 10·1 IO·0 09·9 IO·0 'N. 38' 23·3: 23·3 23·3 23·4' 23·5 23·6 
37 146. 18·3 18·1 17·9 17·8' 17·8 I 17·8, N. 19 I 16·8' 16•7 16·7 16·8 16·8 !6·9 
36 148 36•8 36•5 36•3 36•2' 36•1 : 36•2 s. 36: 16•4' 16•5. 16•6 I 16•7 16•7 16•8 
35 149 · 23·1 22·7 22·4 22·2 1 22·1 22-2 S. 60' 16·5 ! 16-6 r6·8 i 1~-9 17·1 17·2 

. 151, 24·9 24·6 24·4: 24·3 ! 24·2 24·3 · s. 47 ! II•4 l II·5 · 11-6 I I'!! II·9 II·9 

: 151 33·5 
34: 153 · 18·4 

J 155, 20·0 
33: 158 1 57·3 

I 

159: I2·8 

160 07·2 
164 41·7 
166 13·1 

' . I . . 
33·3 : 33·1 • 33·0 , 33·0: 33·0 ;! N. 18 29·5 29·4. 29·4 . 29·5 I 29·5 29·6 
18·1 : 17·8: 17·7 i 17'7; 17·8 /i N. 49 24·3 24·3 i 24·3 : 24·4 i 24·6 24·7 
19·6 I 19·4 i 19·2 19·2 19·3 I s. 53 21·9 22·0 I 22·1 : 22·3 I 22·4 22·5 
57·1 ! 56·9' 56·8 56·8 56·91 s. II 03·6 03·7 i 03·8 : 03·8 I 03·9 03·8 
12'5, 12·2 12·1 12·2 12·3 N,ss 01·2 01·2 i 01·3i01·4 101·6 01·7 

1 ·7 e Ursre Majoris 32 
1·5 ,

1 

f3 Cruds 

2 ·9 y Virginis 

166 42·3 
168 20·8 

169 49·7 

07·0 o6·8 06·7 06·7 06·8 i s. 36 36·5 36·6 I 36·7 I 36·8 36·9 37·0 
41·5 41·3 41·3 41·3 41·3 N, II 03·6 03·6 03·5 '03·6 03·6 03·7 
12·8 12·6 12·6 12·6 12·7 N. 38 25·1 25·1 25·1 25·2 25·3 25·4 
41·9141·7 41·6 41·7 41·9 N. 56 03·5 03•6 03·6 03·8 03·9 04·0 
20·5 ' 20·3 20·2 20·3 20·5 s. 59 34·8 34·9 35·0 35·2 35·3 35·4 

49'4 i 49'3 49'3 . 49'3 49·41 S, I 20·7 20•8 20·8 20•8 20•8 20•8 
52·1 ! 52·6 1 52·5 I 52·6 52·1 s. 48 s-1·0 51·2 51·3 51·5 51·6 51·6 
58·7 1 58·4; 58·41 58·5 58·8 s. 69 01·5 01·6 01·8 02·0 02·1 02·2 
39'0, 38•9 I 38•9 ! 38•9 39'0 I s. 23 17'3 17•5 17•6 17•6 17'7 17'7 
28·0: 27·8 I 27·8: 27·9 28·0 

1 
S, 57 OO·I 00·2 00'4 00•6 00·7 00'7 

2·4 y Centauri 
2·9 a Muscre 
2·8 f3 Corvi 
1·6 y Cruds 

r·I a Cruds 
2·8 y Corvi 
2 ·9 J Centauri 
2·5 y Ursre Majoris 
2·2 f3 Leonis 

2·6 I J Leonis 
3·21 IJI Ursre Majoris 
2·0 a Ursre Majoris 
2·4 f3 Ursre Majoris 
2·8 µ, Velorum 

3 ·o 8 Carinre 
2·3 y Leonis 
1·3 a Leonis 
3·1 1 e Leonis 
3·0 I N Velorum 

2·2 i a Hydrre 
2·6 : JC Velorum 
2·2 ! , Carinre 
l ·8 j f3 Carinre 
2·2 

1 
A Velorum 

3·1 I , Ursa: Majoris 
2·0 · (5 Velorum 
1 ·7 ! e Carina: 
1 ·9 y Velorum 
2-9 fl Puppis 

I 
169 53·0 
170' 59·1 

i 171 t 39·2 
311172 ! 28·3 

30j 173 i 36·7 
29

1
- 176 I 17·6 
, 178 ! 09·3 
I , 
I 181 I 47·5 

28\ 182 58·7 

I 191; 43·5 I 192 i 51·0 
271194 21·5 

i 194, 49·4 
i 198: 30·4 

i 199' 25·2 

1
205: 16·0 

261 208 : 09·5 

1

2.13 · 48·3 
217 19·8 

25 218 i 20·0 
219, 36·6 
220 I 50·6 

24, 221 i 44·0 
23 223: 10·2 

225: 31'1 
1228 · 56·7 

22 234: 27·4 
, 237 45·3 
23q 18·7 

2·3 ( Puppis i 239 15·9 
1·2 f3 Geminorum 21\ 243: 57·5 

a Canis Minoris 20: 245 25·2 0·5 

I 
36·4: 36·2 1 36·1 I 36·3 36·5 1, S. 62 59·3 59·4 59·6. 59·8 59·9 6o·o 
17·4: 17·3 i 17·3 ! 17·3 ' 17·4 i! s. 17 26·1 26·2 26·3 '26·3 26·4 26·4 
09·1 08·9; 08·9 i 09·0 09·2 'I s. so 36·7 36·9 

1 
37·0 37·2 37·3 37·3 

47·2 47·1 ' 47·1 I 47·2 47·411 N. 53 47·8 47·8 I 47·9 48·I 48·2 48·2 
58·5 58·4 ! 58·4 ! 58·4 58·5 i N. 14 40·6 40·6 I 40·6 40·6 40·7 40·7 

' I, 
43·3 43'3 : 43'3 I 43'4 43·5 II N. 20 37'6 37·5 37·6 37·6 37·7 37·7 
50·8 1 50·7: 50·8 I 50·9 51·0 ii N. 44 35·9 36·0 36·0 36·1 36·2 36·3 
21·2: 21·1 I 21·2 I 21·4 21·7 ii N.61 51·0 51·1 51·2 51·3 51·4 51·4 
49·2 i 49·1 : 49·2 i 49·3 49·61

1
1 N. 56 28·9 28·9 29·0 29·2 29·2 29·3 

30·3 : 30·2 i 30·3 : 30·5 30·7 i s. 49 19·0 19·2 19·3 19·4 19·5 19·5 
' ' ! ii 

25·0 I 25·0; 25·2 i 25·5 25·8 I s. 64 17·4 17·6 I 17·8 18·0 18·0 18·1 
15·9 I 15·9: 15·9 : 16·0 16·1 I N. 19 56·2 56·2 i 56·2 56·2 56·3 56·3 
09·4 i 09·4 I 09·4 I 09·5 09•6 i N. 12 03;5 03·5 ' 03·5 03·5 03·6 03·6 
48·2: 48·2 · 48·3 i 48·4 48·5 !, N. 23 51·6 51·6: 51·6 51·7 51·7 51·7 
19'7: 19•8 ' 20•0 ! 20•3 I 20'5 ii S, 56 56•91 57'1 57•3 57•4 57•4 57•4 

20'0 I 20•0, 20'1 20·2 j 20·3 II S. 8 34 6 34·7 34·7 34•8 34'7 34'7 
36·5' 36·6; 36·8 37·1 37·3 •1' s. 54 55·7 55·9 56·0 56·1 56·1 56·1 
50·6 ! 50·7 I 50·9 51·2 51·5. S. 59 U·6 IJ·8 12·0 12·1 12·1 12·I 
43·9: 44·1 144·5 45·0 45·4 s. 69 38·2 38·4 38·6 38·7 38·7 38·7 
10·1 : I0·2 10·4 I 10·5 10·7 S. 43 21·3 21•5 21·6 21·7 21·7 2I·6 

i ' ' 
31·0. 31·1 I 31·3 '31·4 31·6 N.48 06·9 06·9 07·0 07·1 07·1 07·1 
56·7 ' 56·9 57·1 57·4 57·6 I S. 54 38·3 38·5 1 38·6 38·7 38·7 38·6 
27·5 : 27·6 · 27·9 1 28·2 28·5 I S. 59 26·9 27-r I 27·2 2.7·3 , 27·3 27·2 
45'4 45'5 45"7 J 45'9 46•I ii S. 47 16·9 17·0 i 17·1 I 17·2 17·2 17'1 
18·7 · 18·8 · 18·9 ! 19·1 I 19·21·1 s. 24 15·0 15·1 . 15·2 ! 15·2. 15·2 15·1 

I I 1 

15·9 16·0. 16·2, 16·4 I 16·5 I S. 39 57·0 57·2 ' 57·3 , 57·3 57·3 57·2 
57·5 ,.57·6 · 57·7: 57·8 ! 57·9 :i N. 28 04·3 04·3 04·3 '104·4 04·4 04•3 
25·2 25·3 25·4: 25·5 1 25·6 1: N. 5 16·3 16•3 1 16·3 16·3 , 16·3 16·4 



STARS, 

- S.H.A. 
Mag. Name and Number 

JULY AUG, IBPT. 
-

0 I I I 

3·1 y Urse Minoris 129 48·4 48·9 49·5 
3·1 y Trianguli Aust. 130 42•3 42•6 43·0 
2·7 fJ Libre 130 S9'9 6o·o 6o·I 
2·8 fJ Lupi 135 40·3 40·4 40•6 
2•2 Kochab 40 137 18·6 19·2 19·7 

2·9 ZubeMlgenubi 39 137 32·3 32·4 32·5 
2·6 e Bootis 138 57·4 57'5 57·6 
2·9 a. Lupi 139 49·6 49·8 50•0 
0'1 Rigi'IKmt. 38 140 24·9 25·1 25·4 
2·6 '1 Ccntauri 141 25·1 25·3 25·5 

3·0 y Bootis 142 10·1 10·2 10·4 
0·2 Arcturus 37 146 17·9 18·0 18·1 
2·3 Menkent 36 148 36·3 36·4 36•5 
0·9 Hadar 35 149 22·4 22·7 22·9 
3·1 ( Ccntauri ISi 24·4 24·6 24·7 

2·8 '1 Bootis 151 33·1 33·2 33'3 
1·9 Alkaid 34 153 18·0 18·2 18·3 
2·6 e Centauri 155 19·5 19·7 19·9 
1·2 Spica 33 158 56·9 57·0 57·1 
2·2 Mizar 159 12·5 12·7 12·9 

2·9 , Ccntauri 16o 06·9 07·0 07·1 
3·0 e Virginia 164 41·4 41·5 41·6 
2·9 CorCaroli 166 12·8 13·0 13·0 
1·7 Alioth 32 166 42·1 42'3 42'4 
1·5 Mimosa 168 20·7 20·9 21·1 

2·9 y Virginis 169 49·4 49·5 49·6 
2·4 Muhlifain 169 52·9 53·0 53·1 
2·9 a Musca: 170 59·2 59"5 59·8 
2·8 fJ Corvi 171 39•1 39·1 39·2 
1·6 Gacrux 31 172 28·2 28·4 28·6 

1·1 Acrux 30 173 36·8 37·0 37•2 
2·8 Gienah 29 176 17·5 17·6 17·6 
2·9 '5 Centauri 178 09·3 09·5 09·6 
2·5 Phecda 181 47·6 47·7 47·8 
2·2 Denebola 28 182 58·6 58•7 58•7 

2·6 '5 Leonis 191 43·5 43·6 43·6 
3·2 f// Urse Majoris 192 51·1 51·2 51·2 
2·0 Dubhe 27 194 21·9 22·0 21·9 
2·4 Merak 194 49·7 49·8 49•8 
2·8 µ, Velorum 198 30·8 30·9 30·9 

3·0 8 Carina: 199 26·1 26·2 26·2 
2·3 Algeiba 205 16·2 16·2 16·1 
1·3 Regulus 26 208 09"7 09·7 09·6 
3·1 t Leonis 213 48·5 48·5 48·4 
3·0 NVclorum 217 20·6 20·7 20·6 

2·2 Alphard 25 218 20·3 20·3 20·2 
2·6 K Velorum 219 37·4 37•4 37'3 
2·2 , Carinre :120 51•6 51·7 51·6 
1·8 Miaplacidus 24 221 45·7 45'7 45·6 
2·2 Suhail 23 223 I0•8 10·8 10·6 

3·1 ' Ursa: Majoris 2:15 31·6, 31·5 31·3 
2·0 '5 Velorum :u8 I s1·1 57'7 57'5 
1·7 Avior 22 234 I 28·6 28·6 28·4 
1·9 y Velorum 237 46·1 46·1 45"9 
2•9 p Puppia 238 19·2 19·1 18·9 

2·3 C Puppia 239 16·5 16·5 16·3 
I•2 Pollux 21 243 57·9 57'7 57·5 
o·s Procyon 20 245 25·5 25·4 25·2 

JULY-DECEMBER 

OCT, I NOV. DEC, --- JULY 

I , I 0 , 
49·8 50·0 49·9 N.71 54·4 
43·3 43·3 43·0 s. 68 36·9 
6o·2 6o·2 6o·o s. 9 18·8 
40·7 40·7 40·5 s. 43 03·7 
20·1 20·2 20·0 N.74 14·3 

32·6 32-s 32·4 s. 15 57·9 
57·7 57'7 57·6 N,27 09•4 
50•1 50·0 49·8 s. 47 18·6 
2s•5 25·s 25·2 S.60 45·6 
25·5 25·5 25·3 s. 42 04·7 

10·5 10·4 10·3 N,38 23·7 
18·1 18·1 17•9 N.19 17·0 
36·6 36·5 36·3 s. 36 16·8 
23·0 22·9 22·6 s. 60 17·2 
24·8 24·7 24·4 s. 47 12·0 

33·3 33'3 33·1 N.18 29•7 
18·4 18•3 18·1 N.49 24·7 
19·9 19·8 19·5 S. S3 22·5 
57·1 57·0 56·8 S. II 03·8 
12•9 12·8 12·6 N.55 01·7 

07·1 07·0 06·7 s. 36 37·0 
41'5 41·4 41·2 N.u 03·7 
13·0 12·9 12·7 N,38 25·4 
42·4 42·3 42·0 N.56 04·0 
21·1 20·9 20·5 s. 59 35·4 

49·5 49·4 49·2 s. I 20·7 
53·1 52·9 52·6 s. 48 51·6 
59'7 59·4 59·0 s. 69 02·2 
39·2 39·0 38-8 s. 23 17·7 
28·5 28·3 28·0 s. 57 00·7 

37·1 36·9 36•5 s. 62 6o·o 
17•6 17·4 17·2 s. 17 26·3 
09·5 09"3 09·0 s. so 37·3 
47·7 47•4 47·1 N.53 48·2 
58·6 58·4 58·2 N.14 40·7 

43·5 43·3 43·0 N.20 37·7 
51·1 50•8 50·5 N.44 36·2 
21·8 21·4 21·0 N.61 51·4 
49·6 49·3 48·9 N,56 29·2 
30·8 30·5 30·2 s. 49 19·4 

26·0 25·7 25·2 s. 64 18·0 
16·0 15·7 ~s·s N. 19 56·3 
09·4 09·2 09·0 N,12 03·6 
48·2 48·0 47·7 N,23 51·7 
20·3 20·0 19·7 s. 56 57'3 

20·0 19·8 19·5 s. 8 34·6 
37·1 36·8 36·4 S.54 56·0 
51·3 50·9 50·6 S. S9 II·9 
45·2 44"7 44·2 s. 69 38·6 
10·4 10•2 09·9 s. 43 21·5 

31·1 30·7 30·4 I N.48 07·0 
57·2 56·9 56·6 s. 54 38·5 
28·1 27·7 27·4 s. 59 27·1 
45·6 45"3 45·1 s. 47 16·9 
18·7 18·5 18·3 s. 24 15·0 

16·1 15·8 15·5 s. 39 57·1 
57'3 57•0 56·8 N,28 04·3 
25·0 24·8 24·6 N. SI J6•4 

Dec. 
AUG, SEPT. 

I I 

54·4 54·4 
36·9 36·9 
18·8 18·8 
03·7 03·6 
14·3 14•2 

57·8 57·8 
09·4 09·4 
18·6 18·6 
45·6 45·6 
04•7 04·6 

23·7 23·6 
17•0 I 16•9 
16·8 ! 16·7 
17•2 17·1 

··-
OCT. N OV. DEC. 
---

I 

54·2 
36·8 
18·8 
03·5 
14·1 

57·8 
09·3 
18·5 
45·5 
04·5 

23·5 
16·9 
16·7 
17·0 

5 
3 
18 

4·0 53·8 
6·6 36•5 

·8 18·9 
·s 03•4 
·9 13·7 

03 
13 

57 
09 
18 
45 
04 

23 
16 
16 
16 

·8 57·8 
·2 09•0 
'4 18·4 
·3 45"3 
·s 04·5 

II·9 II·9' II·8 II 

·4 23·2 
·7 16·6 
·6 16·6 
·9 16·8 
'7 II•7 

29·7 29·6 
24·7 24·6 
22•5 22·4 
03·8 03·8 
01•7 01·6 

36•9 36·8 
03·7 03·7 
25·4 25·3 
03•9 03·8 
35·4 35·2 

20·7 20·7 
51•5 51·4 
02·1 02·0 
17·6 17·5 
00·7 oo·s 

59·9 59·8 
26•3 26·2 
37•2 37·1 
48·1 48·6 
40·7 40·7 

37•7 37·6 
36•2 36·0 
51·3 51·1 
29•1 29·0 
19·3 19·2 

17'9 17·7 
56·3 56·2 
03·6 03·6 
51·7 51'7 
57·1 57·0 

34·6 34·5 
55·8 55·1 
II·8 II·6 
38·4 38·3 
21·4 21·2 

06·9 06·8 
38·3 38·2 
26·9 26·7 
16·8 16·7 
14·9 14·8 

56•9 I 56•8 
04·3 I 04·3 
16·4 l 16·5 

29·6 
24·5 
22·3 
03·7 
01·4 

36·8 
03·6 
25·2 
03·7 
35·1 

20·7 
51·3 
01·9 
17·5 
00·4 

59·6 
26·2 
37•0 
47·8 
40·6 

37·6 
35·9 
50·9 
28·8 
19·1 

17·6 
56•2 
03•5 
51·6 
s6·9 

34·5 
55·6 
II•6 
38·2 
21·2 

06·7 
38·1 
26·7 
16·6 
14·8 

56·8 
04·2 

29 
24 
22 
03 
01 

36 
03 
25 
03 
35 

20 
SI 
01 
17 
00 

59 
26 
36 
47 
40 

37 
35 
so 
28 
19 

17 
56 
03 
SI 

·4 29·3 
·3 24·1 
·2 22·1 
·8 03·8 
·2 0I·0 

·7 36·7 
·s 03·4 
•0 I 24•9 
·5 03·3 
·o 35·0 

·8 20·9 
·3 51·3 
·8 01·7 
·s 11·6 
·3 00·3 

·s s9·s 
·2 26·3 
·9 36·9 
·7 47·5 
·5 40·4 

·5 37·3 
·8 35·7 
·8 50·7 
·1128·6 
·l 19·1 

56 

·s 17·6 
·I 56·0 
·5 03·4 
·s SI-4 
·9 57·0 

34 
ss 
II 

38 
21 

o6 
38 
26 
16 
14 

56 
04 

·6 34·7 
·6 5s·1 
·6 II·7 
·2 38·3 
·2 21·3 

·7 06·6 
·2 38·3 
·7 26·9 
·7 16·8 
'9 15·0 

16·4 I 16 

·8 57·0 
·2 04·2 
'4 16·3 



STARS, JANUARY-JUNE 
··----···-···--·--- -------------------,,---------- --------- ... ---- ----

i S.H.A. Dec. Mag./ Name and Number 
····-JA~.·;·p~~--i~'. :-AP~: _ _/_ldAY!JUNl!/ . - --IJ_AN. ~~---~~.APR. iM-~:- !_~ 

1 ·6 a Geminorum 
3·3 r; Puppis 
3 · 1 /3 Canis Minoris 
2·4 tf Canis Majoris 
2·7 TT Puppis 

2·0 I o Canis Majoris 
3·1 ; o Canis Majoris 
1 ·6 : e Canis Majoris 
2·8 ! r Puppis 

-1·6 la CanisMajoris 

1 ·9 \ y Geminorum 
-0·9 , a Carinre 

2·0 I /3 Canis Majoris 
2·7 / 8 Aurigre 
2·1 l /3 Aurigre 

Var.f a Orionis 
2·2 1C Orionis 
1 ·9 ( Orionis 
2·8 a Columbre 

( Tauri 

r. Orionis 
, Orionis 
o. Leporis 
,> Orionis 
fJ Leporis 

1·8 f3 Tauri 
1 ·7 y Orionis 

a Aurigre 
f3 Orionis 
f3 Eridani 

, Aurigre 
a Tauri 
y Eridani 
e Persei 
, Persei 

tf Tauri 
a Pcrsei 
f3 Persei 

3·0 
1·9 

Var. 
2·8 1 a Ceti 
3·1 1 8 Eridani 

2·1 a Ursre Minoris 
3·1 f3 Trianguli 

2·7 
o·6 
2·8 
2·4 

Var.I! 
' 

a Arietis 
y Andromeda: 
a Hydri 

f3 Arietis 
a Eridani 
/J Cassiopeia: 
p Andromedre 
i' Cassiopeia: 

2·2 ; f3 Ceti 
2·5 ; a Cassiopeire 
2·4 : a Phcenicis 
2·9 . /3 Hydri 
2·9 y Pegasi 

2·4 /3 Cassiopeire 
2·2 a Andromedre 

246 39'.o ! 39'.o ! 39'.1; 39'.2, 39·4 39·4 h N. 31 55'7 55•8 i 55'.8 i 55·9 55·9 55·8 
247 50·2 I 50·2 , 50·4 I 50·6 50·8 50·9 :i S. 43 15·9 16•0: 16·1 [ 16•1 16·1 16·0 
248 28·0, 28·0 '28·1 I 28·2 28·3 28·4. N. 8 19·6 19•6 19·5; 19·6 19·6 19·6 
249 09·6; 09·6 i 09·7' 09·9 10·0 10·1 i! s. 29 16·1 I 16·2 16·3 16·3 ; 16·2 16·1 
250 I 52·6: 52·6 i 52·8: 53·0 1 53·1 53·2 ·· s. 31 03·9: 04·0 04·1 , 04·1 04·1 04·0 

253 05·5 j 05·5: 05·6 05·8 j 05·9 06·0 I. s. 26 21·9 ! 22·0 22·1 22·1: 22·0 21·9 
I 254 26·3 i 26·3 26·4 26·6 i 26·7 26·8 !' s. 23 48·41 48·6 I 48·6 ' 48·6 : 48·6 48·5 

191 255 31·6 ! 31·6: 31·7 31·9 32·0 32·1 ! s. 28 56·9; 57·0. 57·1 '57·1 57·0 56·9 
! 257 37·6 j 37·7 • 37·9 38·1 38·4 38·5 ,1 S. 50 35'7 i 35·8' 35·9 I 35·9 35·8 35-7 

18i 258 55·2 55·2 I 55·3 55·5 55·6 55·6 !ts. 16 41·6 I 41·1 • 41·1; 41·1 41·6 41·5 

I 260 50·6' 50·7; 50·8 50·9 51·0 51·0 ti N. 16 24·91 24·9, 24·9 
1 

24·9 24·9 24·9 
111264 06·6 o6·1. 06·9 01·2 01·4 01·5 11 s. 52 41·3 41·4, 41-5: 41·5 41·4 41·3 

264 31·9 31·9 l 32·0 32·2 32·3 32·3 !, s. 17 56·9 57·0 i 57·1 / 57·0 57·0 56·9 
! 270 ' 23·4 23·5 ! 23·7 23·8 23·9 23·9 :: N. 37 12·7 12·7 I 12·7 ' 12·7 12·7 12·7 
: 270 I 21·8 27·9 I 28·0 28·2 28·3 28·3 ti N. 44 56·8 56•8 ; 56·9 56·8 56·8 56·7 

16 271 27·7. 27·8 27·9 28·0 28·1 28'1 ii N. 7 24·1 24·1 I 24·1 24·1 24·1 24·2 
273 17·0 17·1 17·2 17·4 17·4 17·4 j1 s. 9 40·7 40·8 40·8 40·8 40·7 40·6 
275 02·9 02·9 03•1 03•2 03·3 03•2 /i S, I 57'3 57'3 57"3 57·3 57•3 57·2 
275 15·4 15·5 15·6 15·8 15·9 15·911 s. 34 05·3 05·4 05·4 05·4 05·3 05•1 
275 52·2 52·3 52·4 52·6 52·6 52·6 i, N. 21 07·8 07·8 07·8 07·8 07·8 07·8 

15 276 II·I I II·2 i 11·3 II·5 II·5 JI•5 :.
1
1 s. I 13·0 13·0 13·0 13·0 13·0 12·9 

276 22·3, 22·4: 22·5 22·6 22·1 22·1 I s. 5 55·5 55·5 55·5 55·5 55·5 55·4 
277 01·5 01·6 01·7 01·8 01·9 01·911 s. 17 50·3 50·4 50·4 50·4 50·3 50·2 
211 14·4 14·4 14·5 14·1 14·1 14·1 .1 s. o 18·9 18·9 19·0 I 18·9 18·9 18·8 

I 278108·4 08·5 08·6 08·8 08·8 08·8 ii s. 20 46·7 46·7 , 46·8 . 46·7 46·6 46·5 

14! 278 43·5 43·6 43·7 43·9 43·9 43·9 !; N. 28 35·5 35·5 35·5, 35·5 35·5 35·4 
131278 58·2 58·3 58·4 58·5 58·6 58·6 ii N. 6 19·9 19·8 19·8: 19·8 19·9 19·9 
12 281 10·6 10·7 10·8 II·O II·I II·l l N, 45 58·8 58·8 58·8 i 58·8 58·8 58·7 
II i 281 35·5 35·6 35·7 35·9 35'9 35·9 ! S. 8 13·6 13·6 13·6 I 13·6 13·5 13·5 

! 283 16·2 16·3 16·4 16·5 16·6 16·5 i s. 5 I 06·8 06·8 06·9 I 06·8 06·8 06·7 

I 286 03·6 03·7 03·8 03·9 04·0 03·9 1 N. 33 08·2 08·2 08·2 ! 08·2 08·1 08·1 
IOI 291 17·5 17·6 17·7 17·8 17·9 17·8 ,I N. 16 28·2 28·2 28·2 '. 28·2 28·2 28·2 

- 300 42·8 42-9 43·1 43·2 43·2 43·1 I's. 13 34·0 34·0 34·0, 33·9 33·9 33·1 
300 51·3. 51·4 51·6 51·7 51·7 51·6 · N.39 · 57·4 57·4 57·4 57·3 57·3 57·2 
301 45·9 I 46·0 46·2 46·3 46·3 46·2 ! N. 31 149·7 49·7 49·6 I 49·6 49·6 49·5 

303 24·7 ! 24·8 24·9 25·0 25·0 24·91 N. 24 02·8 02·8 ! 02·7 I 02·7 02·7 02·7 
9! 309 15·5 I 15·7 15·9 16·0 16·0 15·8 N. 49 47·7 47·8 1 47·7 : 47·6 47'5 47·5 
i 313 16·1 ! 16·2 16·4 i 16·5 16·4 16·2 I N. 40 53·0 53•0 1 53·0 ! 52·9 52·9 52·8 

8: 314 40·8; 40·9 41·0 ! 41·0 41·0 40·9 I N. 4 00·8 00·8; 00·8 I 00·8 00·8 00·9 
7i 315 36·9 ! 37·1 37·3 i 37·4 37·3 37·2 i s. 40 23·2 23·2 23·2 i 23·0 22•9 22·7 

I , I 

i 326 42·6 i 53'3 61·9 I 66·2' 63'7 I 56·1 I N. 89 
: 327 53·9 l 54·1 54·2 : 54·2 54·1 i 53·9 I N. 34 

6
1 
328 28·6 [ 28·7 28·8 I 28·8 28·8 ! 28·6 11 N. 23 

i 329 19· 1 1' 19·3 19·4 I 19·5 19·4 i 19·2 I, N. 42 
, 330 27·6. 27·9 28·1 ! 28·2 28·2: 27·9 l: s. 61 
I : • I ' I, ! 331 36·3 ' 36·4 i 36·5 , 36·5 ! 36·4 · 36·2 11 N. 20 

5' 335 45'1 l 45·4 1 45•5 : 45•6 45•5 I 45•2 ,! S, 57 
i 338, 51·6: 51·9: 52'1 '52'1 51·9 i 51·6 Ii N,60 
, 342 I 50·2 50·3 ! 50·4 '. 50·4 50·3 1 50·0 lj N. 35 
'346, 06·9 · 07·1 ! 07·3. 07·2 07·0 1 06·7 Ii N. 60 

' ' ' :, 

10·9 ; 10·9 10·8 i 10·7 
I ' 

53·9 1 53·9 53·8 I 53·8 
22·4122·3 22·3 ; 22·2 
14·4 14·4 14·3 ! 14·2 
40·2 40·1 1 40·0 I 39·8 I 1 
42·9 42·9 ' 42·8 : 42·8 
20·4 20·4 : 20·2 i 20·1 
08·4 ' 08·3 : 08·2 i 08·1 
31·3' 31·2: 31·1. 31·1 
37·0 ' 37·0: 36·8 · 36·7 

10·5 10·4 
53'7 53·7 
22·2 22·3 
14·2 14·2 
39·7 39·5 

42·8 42·8 
19·9 19·7 
08·0 08•0 
31·0 31·0 
36·6 36·6 

4 349 i 20·7 . 20·8 ' 20·9 . 20·8 ' 20·7 I 20·5 ii s. 18: 05·7 05·7 ! 05·6 i 05·6 05·4 05·3 
3. 350. 08·9: 09·1 i 09·2' 09·1 ! 08·9 i 08·6 II N. 56 ! 26·2 26·1 i 26·0 25·8 25·8 25·8 
2 353 40·2 40·3 i 40·3 · 40·3: 40·1 i-39'9 i! s. 42 24·9' 24·8. 24·7: 24·6 24·4 24·3 

. 353: 49·4. 50·0. 50·2: 50·1 I 49·7 48·9 ,; s. 77 22·1: 22·0. 21·8 I 21·6 i 21·4 21·3 
i 356; 56·4; 56·5 1 56·5 · 56·5 I 56·3 56·1 L N. 15 04·6 1 04·6. 04·5 04·5 I 04·6 04·6 . ' ' I I, I • 

. 357 ·1· 57·9' 58·1 '58·2 I 58·1 i 57·8 57·5 I' N. 59 02·9 '02·8 02·6' 02·5 I 02·4 02·5 
1: 358 09·2 09·3 I 09·3: 09-3109·I 08·9 ,; N. 28 59·2. )9'1 i 59·0: 59·0' 59·0 59·0 

Ii Irregular variable; 1978 mag. 2 ·7 
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Name and Number 
S.H.A. Dec. 

Mag. -· --·--------- .. •· ··-
JULY AUG. SEPT. OCT. I NOV. DBC. JULY AUG. SEPT. OCT. NOV. DEC. ------ --·-- ·----·- ---- --- -·- 0 - I - - -- I - -- I - - I ~- - I 

0 ' 
1·6 Castor 246 39·4 39·2 39·0 38·8 38·5 38·2 N.31 55·8 55·8 55·7 55'7 55·7 55·6 

3'3 cr Puppis 247 50•9 50·8 50·6 50·3 50·1 49·9 s. 43 15·8 15·7 15·6 15·5 15·6 15·8 

3'1 /3 Canis Minoris 248 28·3 28·2 28·0 27·8 27·6 27·4 N. 8 19·7 19·7 19·7 19·7 19·6 19·6 

2·4 1f Canis Majoris 249 10•1 10·0 09·8 09·6 09·3 09·1 s. 29 16·0 15·9 15·8 15•8 15·8 16·0 

2·7 ?T Puppis 250 53·2 53·1 52·9 5.2·7 52•4 52·2 Is. 37 03·8 03·7 : 03·6: 03·6103'7 03·8 

2·0 Wezen 253 05·9 05·8 05·6 05·4 05·2 05·0 s. 26 21·8 21·7 21·6 21·6. 21·7 1 21·8 

3·1 o Canis Majoris 254 26·7 26·6 26·4 26·2 26·0. 25·8 S.23 48·3 48·2 48·1 I 48•! : 48•2 48•3 
1·6 Adhara 19 255 3.2·0 31·9 31·7 31·5 31·3131·1 s. 28 56·8 56·6 56·6 56·6 56·6 56·8 
2·8 -r Puppis 257 38·4 38·3 38·0 37·8 37·5 37·3 s. so 35·5 35·4 35·3 35'3 35"4 35·5 

-1·6 Sirius 18 258 55·5 55·4 55·2 55·0 54·8 54·6 s. 16 41·4 41·3 41·3 41·3 41·4 41·5 

1·9 Alhena 260 50·9 50·8 50·5 50·3 50·1 49·9 N. 16 24·9 24·9 25·0 24·9 24·9 · 24·9 
-0·9 Canopus 17 264 07·5 07·3 07·0 06·7 06·4 06·3 i, s. 52 41·1 40·9 40·8 40·9 41·0 41·1 

2·0 Mirzam 264 32·2 32·1 31·9 31·7 31·5 31·311 s. 17 56·8 56·7 56·6 56·6 56•7 I 56•8 

.2·7 8 Aurigre 270 23·8 23·5 23·3 23·0 22·7 22·6 I N. 37 12·6 12·6 12·6 12·6 12·6 j 12·7 
2·1 Menkalinan 270 28·2 27·9 27·6 27•3 27·0 26·8 ! N.44 56·7 56·6 56·6, 56·6 56·7 i 56·7 

I 

Var.! Betelgeuse 16 271 28·0 I 27·8 27·6 27·4 27·2 27·01 N. 7 24·2 24·3 24·3, 24·3 24·3. 24•2 
2·2 IC Orionis 273 17·3 17·1 16·9 16·7 16·5 16·4 IS. 9 40·5 40·5 40'4 [ 40'4 40·5 40·6 
1·9 Alnitak 275 03·1 02•9 02·7 02·5 02·3. 02·2 Is. l 57·1 57·1 57·01 57·0 57·1 57·1 
2·8 Phact 275 15·8 15·6 15·4 15·2 15·0 I 14·9 S.34 05·0 04·8 04·8 04·8 04·9 05·1 
3·0 ( Tauri 275 52·5 52·3 52·0 51·8 51·6 51·4 N. :n I 07·8 07·9 07·9 07·9 07 9 07·9 

I·8 Alnilam IS 276 II·4 I.1•2 II•0 10·8 10·61 10·5 S. I 1 12•8 12·7 12·7 12·7 1:2:8 12·8 
2·9 l Orionis 276 22·6 22·4 22·2 22·0 21·8 21·7 s. 5 I 55'3 55·2 55·2 55·2 55·2 55'3 
2·7 a Leporis 277 01·8 01·6 01·4 01·2 0I·0 00·9 s. 17 50·1 so·o 49'9 49·9 50·0 50·1 
2·5 o Orionis 277 14·6 14·4 14·2 14·0 13·8 13·7 s. 0 18·8 18·7 18·6 18·6 18·7 i 18·8 
3·0 f3 Leporis 278 08·7 08·5 08·3 o8·I 07·9 07·8 s. 20 46·4 46·3 46·.2 _46·3 46•3 I 46•5 

I 
1·8 Elnath 14 278 43·7 43'S 43'3 43·0 42·8 42·7 N.28 35·4 35·5 35·5 35·5 35·5 I 35·5 
1·7 Bellatrix 13 278 58·4 58·2 58·0 57"8 57·6 57·5 N. 6 20·0 .20·0 20·1 .20·1 .20·0 20·0 
0·2 Capella 12 281 10·9 10·6 10·3 10·0 09·7 09·5 N.45 58·6 58·6 58·6 58·7 58·7 58·8 
0·3 Rigel II 281 35·8 35·6 35"3 35·1 35·0 34·9 s. 8 13·4 13·3 13·2 13·2 13·3 13·4 
2·9 /3 Eridani 283 16·4 16·2 16·0 15·8 15·6 15·5 s. 5 06·6 06·5 06·5 o6·5 06·5 06·6 

2·9 l Aurigre .286 03·8 03·5 03·2 03·0 02·8 02·7 N.33 08·1 08·1 08·2 08·2 . 08·.2 08·3 
l'I Aldebaran IO 291 17·6 17·4 17·.2 16·9 16•8 16·7 N. 16 28·3 28·3 28·4 28·4 28·4 28·4 
3·2 y Eridani 300 42·9 42·7 42·5 42·3 42·2 42•1 s. 13 33·6 33·5 33·5 33·5 33·6 33·7 
3·0 e Persei 300 51·4 51·1 50·8 50·6 50·4 50·3 N.39 57·2 57·3 57'3 57'4 51'5 57·5 
2·9 (, Persei 301 46·0 45·7 45·4 45·2 45·1 45·o N.31149·6 49·6 49·7 49·7 49·8 49·8 

3·0 I Alcyone 303 24·7 24·4 24·2 24·0 23·9 23·8 N.24 02·7 02·8 02·9 02·9 03·0 03·0 
1·9 Mirfak 9 309 15·5 15·2 14·9 14·6 14·5 14·4 N.49 47·5 47'5 47·6 47·7 47·8 47·9 

Var.§1 Algol 313 16·0 15·7 15·4 15·2 15·1 15·1 IN. 40 52·8 52·9 53·0 53·1 53·2 53·2 
2·8 Menkar 8 314 40·7 40•4 40·2 40·1 40·0 40·0 N. 4 0I·0 01·1 01·1 0l·I 01·1 Ol•I 
3·1 Acamar 7 315 37·0 36·7 36·5 36·3 36·2 36·2 s. 40 22·6 22·5 22·5 22·6 22·7 22·8 

2·I Polaris 326 45·3 33"9 24·3 18·4 n·5 22·5 N.Sg 10·4 10·4 10·6 10·7 10·9 II·I 
3·1 /3 Trianguli 327 53·7 53·4 53·2 53·1 53-·_o 53·0 N.34 53·8 53·9 54·0 54·1 54·1 54·2 
2·2 Hamal 6 328 28·3 28·1 27·9 27·8 27·7 27'7 N.23 22·3 22·4 22·5 22·6 22·6 22·7 
2·2 Almak 329 18·9 18·6 18·4 18:2 18·1 18·2 N.42 14·2 14·3 14·4 14·5 14·6 14'7 
3·0 a Hydri 330 .27·5 27·1 26·8 26·6 26·6 26·8 s. 61 39·4 39·3 39·4 39·5 39·7 39·8 

2-7 Sheratan 331 36·0 35·8 35·6 35·5 35"4 35·4 N.20 42·9 43·0 43·1 43'2 43·2 43·2 
o·6 Achernar s 335 44·9 44•5 44·2 44·1 44·1 44·3 s. 51 19·6 19·6 19·7 19·8 19·9 20·1 
2·8 Ruchbah 338 51·2 50·8 so·s 50·4 50·4 50·5 N.6o 08·0 08·1 08·3 08·4 08·6 08·7 
2·4 Mirach 342 49·7 49'.S 49•3 49·2 49·2 49·3 N.35 31·1 31·2 31·4 31·5 31•5 31·6 

Var.II y Cassiopeire 346 06·3 05·9 05·7 05·6 05·6 05·8 N.60 36·6 36·8 36·9 37·1 37·2 37·3 

2·2 Diphda 4 349 20·2 20·0 19·9 19·8 19·8 19·9 s. 18 05·2 05·2 05·2 05·2 05·3 05·3 
2·5 Schedar 3 350 08·2 07·9 07·7 07·7 07'7 07·9 N.56 25·8 26·0 26·1 26·3 26·4 26·5 
2·4 Ankaa 2 353 39·6 39·3 39'1 39·1 39·2 39·3 s. 42 24·2 .24·2 24·3 24·4 24·5 24·6 
2·9 f3 Hydri 353 48•1 47·4 46·9 46·9 47·2 47·8 s. 77 21·3 21·3 21·4 21•6 21·7 21·8 
2·9 Algenib 356 55·8 55·6 55·s 55·5 55·5 55·6 N.15 04·7 04·8 04·9 05·0 05·0 05·0 

2·4 Caph 357 57·1 56·8 56·6 56·6 56·7 56·9 N.59 02·5 02·7 02·9 03·0 03·1 03·.2 
2·2 Alph#t'atz I 358 08·6 08·4 08·3 08·2 08·3 08·4 N.28 59'1 s9·.2 I 59·4 59·5 59·5 59·5 

t 0·1-1·2 §2·3-3•5 II Irregular variable'; 1978 mag. 2•7 



POLARIS (POLE STAR) TABLES, 
FOR DETERMINING LATITUDE FROM SEXTANT ALTITUDE AND FOR AZIMUTH 
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L.H.A. I 0°- I 10°- 120°::. ,• 30°- j 40°- ! 50;.::-i 6o0
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ao J ao j ao ao ao / a

0 
: a

0 
a

0 
I a

0 
.. a

0 
, ~~ - ---~. ---

1 , ' · I . I 
o 'lo , o t o o , lo o , !o , ,o , j 0 , /o , 

0 17·8 l 0 13·7 1 0 10·9 0 09•7 0 09•9: 0 II·7 j 0 14•9; 0 19•5; 0 25·3 '0 32·1 0 39·7, 0 47·9 0 

I 

2 
17·3 ! 13·3 I 10·7 09·6 10·1; 12·0 j 15·3 20·0 1 25·9; 32·8, 40·5 ! 48'7 
16·9: 13·0 10·9 09•6 10·2 I2·2' 15·7 20·6 26·6 I 33·5 41·3 I 49·6 

3 
4 

I6·4: 12·7 10·4 09·6 I0·3 i 12·5 I6·2' 2I·I' 27·2' 34·3 42·1 I 50·4 
r6·o

1 
r2·4 10·3 09·6 10·5! x2·8 16·6· 21·7· 27·9 35·0 42·9. 51·3 

5 
6 

. I 
; 0 15•6; 0 12·1, 0 10·1 0 09·6 0 I0•6; 0 13·1 '0 17•I; 0 22·3 0 28•6' 0 35·8 0 43·7, 0 52•1 

15·2'1 II·9: I0·0 09·7, 10·8: 13·5; 17·5' 22·8 29·3: 36·6 44·6 53•0 
7 14·8

1 
11•6; 09·9 09·7_ II·0 13•8. 18·0 23•4 29•9 37·3 45"4 53·8 

II I 14·4 ! II"4 ! 09·8 09·8 II·2 14·2 18·5 24·0 30·6 38·1 46·2 54·7 
9 [ 14·0, 11·2 09·7 09·8 II·5 14·5• 19•0 24·7 31•4, 38·9 47·0 55·5 

10 i 0 1_3-~?_I 0 10·9 '?_09·7 0 09·9 ~ _1_1_2 0 _14·9: 0 19·5 0 25·3 0 32·1 IO 39·7 0 47·9 0 5_6:4_ 

Lat. 

0 

10 
20 
30 

0·5 
·5 
·5 
·6 

0·6 
·6 
·6 
·6 

40 o·6 o·6 
45 ·6 ·6 
50 ·6 ·6 

o·6 ' o·6 
·6 ·6 
·6 ·6 
·6 ·6 

o·6 
·6 
·6 
·6 

a, 

0·5 
·6 
·6 
·6 

o·6 o·6 
·6 ·6 
·6 ·6 

0·5 0·4 
·5 ·4 
•5 I •5 
·5 ·5 

0·3 
·4 
·4 
·5 

0·5 
·6 
·6 

a, 

0·3 
·3 
·4 
·4 

0·5 
·5 
·6 

55 ·6 ·6 

o·6 
·6 
·6 
·6 
·6 

o·6 
·6 
·6 
·6 
·6 

·6 ·6 

0·6 
·6 
·6 
·6 
·7 

0·5 
·6 
·6 
·6 
·7 

·1 ·7 
6o ·6 ·6 ·6 ·6 ·7 ·7 

0·7 1· o·8 62 0·7 0·6 o·6 1 o·6 
'4 ·7 ·6 

o·6 
·6 
·6 

o-6 

o·6 
·6 
·6 

o·6 

·6 ·6 
0·7 

·7 
·7 

0·7 

0·7 
·7 
·8 

o·8 

·8 ·8 
66 ·7 ·6 
68 07 o·6 

·6 ·7 
0·6 0·7 0 ::_ 1_;1 

Month a 1 a, a1 I a, 

Jan. 0·7 0·7 0·7 0·7 0·7 0·7 0·7 0·7 0·7 
Feb. ·6 ·6 ·7 ·7 ·7 ·7 ·8 ·8 ·8 
Mar. ·5 ·5 ·6 ·6 ·7 ·7 ·8 ·8 ·8 

Apr. 0·3 0·4 0·4 0·5 0·5 o·6 0·7 0·7 o-8 
May ·2 ·2 ·3 ·3 ·4 ·5 ·5 · ·6 ·1 
June ·2 ·2 ·2 ·2 ·3 ·3 ·4 ·5 ·5 

July 0·2 0·2 0·2 0·2 0·2 0·2 0·3 0·3 0·4 
Aug. ·3 ·3 ·3 · ·2 ·2 ·2 ·2 

1 
·3 ·3 

Sept. ·5 ·5 ·4 ·4 ·3 ·3 ·3 I ·3 ·3 

0·6 
·8 
·9 

o·8 
·7 
·6 

u, 

0·2 
·3 
·3 
·4 

0·5 
·5 
·6 
·7 
·8 

o·8 
·9 

0·9 
I·0 

a, 

o·6 
·8 
·9 

0·9 
·8 
·7 

0·5 
'4 
·3 

0·2 
·2 

·3 
·4 

0·5 
·5 
·6 
·7 
·8 

o·8 
0·9 
I•0 
I·0 

o·6 
·8 
·9 

0·9 
·9 
·7 

o·6 
·4 
·3 

Oct. 0·7 o·6 o·6 0·5 0·5 0·4 0·4 I 0·3 0·3 0·3 0·3 [: 0·3 
Nov. 0·9 OI•·08 1·, o_:_·98.. ·7 ·6 ·6 ·5 I ·5 ·4 ·3 ·3 ·3 
D_ec_._+-_1_·0_~_ -~0-•9~_0_·_8 __ 0_·8 __ . 0·7 I_~-~- _0_·_6~_0·5 _____ 0·4 __ I~~'!_ 

Lat. 

0 

0 

20 
40 

50 
ss 
6o 
65 

o·6 
0·7 
o·8 
0·9 

O•l 

0'1 

AZIMUTH 

o·o 359~8 359·7 359~6 359~5 I 359~4 359·3 359·2 
0·0 359•8 359'7 359'5 359'4 I 359•3 359·2 359'2 
0·0 359·8 359·6 359·4 359·3 I 359·2 359·1 359·0 

I 
0·4 0·2 o·o 359·7 359·5 359·3 359·1 , 359·0 358·9 358·8 
0·5 0·2 o·o ; 359·7 , 359·5 359·2 I 359·0 I 358·9 358·7 358·6 
0·5 0·2 o·o ! 359·7 359·4 359·1 ! 358·9 358·7 , 358·5 , 358·4 
0~---·0·3 .. , 359'9 _I __ 359·6 . 359•3_ j 359'0 . 358·7 __ 358·4 : __ 358•3 ' 358•1 

Latitude = Apparent altitude (corrected for refraction) - 1° + ao + a, + a, 

359·2 
359·1 
358·9 

358·7 
358·6 
358·4 
358·1 

The table is entered witl: T •• H.A. Aries to determine the column to be used; each column refers to a 
range of 10°. a0 is taken, with mental interpolation, from the upper table with the units of L.H.A. Aries in 
degrees as argument; a,, a, are taken, without interpolation, from the second and third tables with arguments 
latitude and month respectively. a0, a., a1 are always positive. The final table gives the azimuth of Polaris. 



POLARIS (POLE STAR) TABLES, 1981 275 
FOR DETERMINING LATITUDE FROM SEXTANT ALTITUDE AND FOR AZIMUTH 

~ts i 12::-;0 iii:;;" i 14::;. : 1s~~~. ; i~~:·1 11~;;0 ; 1~~" [ 1~;;.· ! ;°:~~~ 21-~;:·1 ut~~ 23:;~~-
·- -·--- · •-······· -1-- - -1 .... --· -:·. ·' ··: ·······1·-··· 1------;-----!---1----

! l ' ! '. · 1 I j 

• I • • • . • ' • ~ • i • i • 1· • j • 

I 
o , o , ! o , ._, , o , ; o , • o , o , I o , 

o ~ ,56:4 ; o/o 1 13·3 • I 21·2 i 1 28·5 i 1 34·8' 1 40·0 1 44·1 i 1 46•7 I I 47·9 I 1 47·71· 1 46·0 
I ,57•2 I 05·8 14·1 22·0 ! 29·1 ' 35·4' 40·5 44·4: 46·91 48·0 I 47·6, 45·7 
2 

3 
4 

s 
6 
7 
8 
9 

58·1 I o6·7 15·0 22·7; 29·8 35'9 41·0 44'7 i 47·1 1 48·0 47'41 45'4 
59·0 i 07·5 15·8 23·5; 30·5 36·5: 41·4 45·0 1 47·2 i 48·0: 47·3 I 45·2 

o 59·8; o8·3 16•6 24·2 3M 37·0 41·8 45·3, 47'4: 48·0. 47·2 I 44·9 

I 00•7 ! I 0!)•2 I I7•4; I 25·0, I 31•8 I 37•6. I 42·2 '. I 45•6: l 47·5: I 48·0 ! I 47·0 l 44•6 
01'5 10·0. I8·I: 25·7; :,2·4: 38·! 42·6 l 45·8 '. 47·6; 47·9: 46·8: 44·3 
02'4 i 10•8 I 18•9, 26•4 33•0 I 38•6 43'0 [ 46•1 ; 47•7 ! 47•9 46•6, 43•9 
03·2, II·7 19·7 1 27·1: 33•6 I 39·r, 43·4 ! 46·3 · 47·8 47·8 46·4 '. 43·6 
04•1 I I2·5. 20·5 I 27·8. 34·2: 39·6; 43·7 ! 46·5. 47·9 t 47·8: 46·2 ! 43·2 

10 I l 05·0 j I 13·3 i_: .Z! -2: 1_1_ ~8·; ~-3.i:~ ·11!_~·<?. '.~41.:!J!_46_-7_ -~~:~! ~ _jJ:?_,
1

_! ___ 16·'!_:.!_ ~-~ 
a1 I a1 a1 a, , a1 I a1 a, I a, a, 1 a, 

! ~ J \ 
I ' I , ! I , , I I I I I 

--··•' ' 
Lat. a1 a, i 

I 
0 

I I 

0 0·2 0·2 
10 ·2 

I 
·3 

20 ·3 ·3 I 
30 ·4 I ·4 

I 

40 0·5 o·5· i 
45 ·5 ·5 I 

so ·6 ·6 ! 
ss ·7 ·1 I 

6o ·8 ·8 ' 

62 o·8 o·8 
! " 0·9 0·9 

66 I·0 l·0 

68 I·I I·0 

Month a. i a; 
; 

I I 

Jan. o·6 o·6 
Feb. ·8 ·7 
Mar. ·9 0·9 

' Apr, 0·9 I·0 

May '9 I•0 

June ·8 0·9 

July 0·7 0·7 
Aq. ·5 ·6 
Sept. ·4 ·4 

Oct. 0·3 0·3 
Nov, ·2 ·2 
Dec. 0·3 0·3 

Lat. 

0 o I o 

0 359·2 I 359·2 
20 3S9·1 I 3S9'1 
,40 358·9 I 359·0 

50 3S8·7 I 358·8 
55 3s8·6 3S8·6 
6o 358·4 3s&·4 
65 358·1 3S8·1 I 

0·2 0·3 0·4 ! 0·4 0·5 o·6 o·6 · o·6 o·6 I o·s 
~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ 
·3 1 ·4 ·4 ·5 ·5 ·6 ·6 ·6 ·6 1 •6 
~ · ~ i ~ ~ ~ ~ ~ ~ ~ I ~ 

' 
0~ 0~ 0~ 0~ 0~ 0~ 0~ 0~ 0~ 1' 0~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
·6 ·6 i ·6 ·6 ·6 ·6 ·6 ·6 ·6 I ·6 
·7 ·7 ·6 ·6 •6; ·6 ·6 ·6 ·61 ·6 
·8 ·1 ·1 ·1 ! ·6 j ·6 ·6 ·6 ·6 I ·6 

0~ I 08 07 I 07 : 07 1· 0~ j 0~ I 0~ 0~ I 0~ 
·9 : -8 ·8 ·1 ·1 ·6 1 ·6 ·6 ·6 I ·6 

0·9 ·9 j ·8 ~7 I ·7 1 ·6 j ·6 , ·6 ·6 I ·7 
1·0 . 0·9 1 0·9 o·8 1 0·7 ,· o·6 I o·6 I o·6 ~~ 0·7 

--·-···--,-····- ·-1-·-···-·-,------ i--
~ : ~ I ~ ~ I ~ ~ i ~ I ~ ~ : ~ 

o·6 o·6 0·5 0·5 0·5 0·5 0·5 
·7 ·7 ·1 ·t;, ·6 ·6 ·5 

0·9 o·8 ·8 ·8 ·7 ·7 ·6 

I•0 I·0 0·9 0·9 0·9 0·8 0·8 
l·0 I·0 I•0 l•0 ! I·0 I·0 0·9 
0·9 I•0 l·0 I•0 l•0 l·0 l·0 

o·8 0·9 0·9 0·9 I l·0 l·0 1·0 
·6 ·1 ·1 i ·8 0·9 0·9 0·9 
·5 ·5 ·6 ·6 ·7 ·7 ·8 

0·3 0·3 04 ti I o·s 06 o·6 
·2 ·2 ·3 '3 ·3 ·4 ·4 

0·2 0·2 0·2 0·2 -~ .L...~2 0·3 

AZIMUTH 

•1 0
1 o o! oj o'. 0 

359•2 , 359·3 359·4 359·5 : 359·6 i 359'7 i 359·9 
359•2 f 359·3 3S9'4 359·5 · 359·6 1 359·7 i 359·9 
359'0 ' 359•1 359'2 359•3 ' 359'5 3,59'7 I 359•8 

I ; 

358·8 358·9 359·1 359·2 i 359·4 359·6 j 359·8 
358·7 358·8 358·91359·1 : 359'3 359·6 i 359·8 
358•5 358·6 358·8 359·0 i 359·2 359·5 I 359·8 
358·2 358·4 358·6 358·8 ! 359·1 359·4 i 359·7 

0·5 0·5 0·5 
·5 ·5 ·5 
·6 ·5 ·5 

0·7 0·7 o·6 
0·9 ·8 ·1 
l•0 0·9 0·9 

I l·0 1·0 l•0 

I·0 I·0 I·0 

o·8 0·9 0·9 

0·7 0·7 0·8 
·5 ·6 ·6 

I 0·3 0·4 J__o·4 _ 

0 0 

o·o 0·2 0·3 
0•0 0·2 0·3 
o·o 0·2 0·4 

o·o 0·3 0·5 
o·o 0·3 0·5 
o·o 0·3 o·6 
O·l 0·4 0·7 ---

ILLUSTRATION 
On 1981 April 21 at G.M.T. 
23h 1sm 561 in longitude 

From the daily pages: 
G.H.A. Aries (23h) 
Increment (18m 561) 
Lo!qptude (west) 

0 

194 55·4 
4 44·8 

-37 14 

Ho 
ao (argument 162° 26') 
a1 (lat. 50° approx.) 
a1 (April) 

49 31·6 
I 30·1 

o•6 
0·9 W. 37° 14' the apparent altitude 

(corrected for refraction). Ho, of 
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H lR DfffHRMINfNG LATITUDE FROM SEXTANT ALTITUDE AND FOR AZIMUTH 

... ·--···- ------· ----------
1..11.A. 1 240"- 250··- ; 260°- i 270°- ' 28o"- 290··- I 300°- . 310··- 320"- . 330°- I 340°- . 350°-
ARIES 24!f' 259' i 269'' 279' 289' ' 299· ! 309' 319. 329" 339° ' 349° : 359° 

a,, a. 

I 42·8 
42·5 
42·1 
41·6, 
41·2 i 

\ I I O , ', ,. , _i •' O i o ,;o :O 
I 

v . , ';o , 10 , 10 , 
I 38·4 I 32·8: l 26·1, l 18·6: I I0·5 l 02·1 IO 53·5 i O 45·0: 0 37·0 ,

1

0 29·7 i O 23•2 0 

I 

2 

3 
4 

5 
6 
7 
8 
9 

I 

I 40·8 j 1 
40·3: 
39·9 i 
39·4: 
38·9 ! 

37·9' 32·1 I 25·4 ! 17·8 i 09'7 i 01·2: 52·6: 44·2: 36·3 I 29•0 i 22•6 

37·41 31·5 24·7: 17·01 08·8 1100·31 51·8: 43·4! 35·51 28·3j 22·0 
36•8 30·9 _23•9 i 16•2 I 08·0 0 59·5; 50•9: 42·6. 34•7 I 27•61 21•5 
36·3 30·2 23·2 · 15·4, 07·2 58•6 I 50·1 41·8, 34·0 I 27·0, 20-9 ' I · I , 
35·7 I 29·6 l 22·5 ! l 14·6; l 06·3 0 57~8 IO 49·2' 0 41·0. 0 33·3: 0 26·3 f O 20·4 
35·~ 28·9 [ 21·7 I 13·8 1 05·5 56·9 i 48·4. 40·2 1 32·5 • 25·7: 19•8 
34·6 28·2, 20·91 13·0, 04·6 1 56·0; 47"51 39·4: 31·8 25·0! 19·3 
34•0· 27•5i 20·2: 12·2: 03·8J 55·2 46·7. 38·6 3I·l: 24·4 1 18•8 
33'4 26·8; 19·4! II·3f 02·9, 54'31

1 
45·9 37·8 30•4i 23·8; 18·3 

IO 

Lat. 

' ' I I 
I 38·4. l 32·8 l 26·1, l 18·6' l I0·5 l 02·1: 0 53·5' 0 45·0, 0 37·0 0 29·7 IO 23·2, 0 17•8 

-···-··-·-.----!-- ----!-···· : -· ··! . I -

0 0·5 
IO ·5 
JO ·5 
JO ·5 

40 o·6 
45 ·6 
50 ·6 
S5 ·6 
60 ·7 

62 0·7 
64 ·7 
66 ·7 
68 0·7 

Month a, 

Jan. 0·5 
Feb. ·4 
Mar. ·4 

Apr. 0·5 
May ·7 
June ·8 

July 0·9 
Aug. 1·0 
Sept. 0·9 

Oct. o·8 
Nov. ·7 
Dec. 0·5 

Lat. 

0 
20 

40 

0·4 
o·s 
o·6 

a, 

0·4 
·4 
·5 
·5 

0·5 
·6 
·6 
·6 
·7 

0·7 
·7 
·8 

o·8 

o·s 
·4 
·4 

0·5 
·6 
·7 

0·9 
·9 
·9 

o·s 
o·6 
0·7 

a, 

0·5 
·6 
·6 
·7 
·7 

0·7 
·8 
·8 

0·9 

o•s 
·4 
·4 

0·4 
·s 
·7 

o·8 
·9 
·9 

0·9 
·8 

o·6 

o·6 
0·7 
o·8 

so 
S5 
60 

0·7 o·8 I·0 
0·7 0·9 I ·l 
0·8 l·l I•3 

65 I·~- __ _r-3 _____ 1·5. 

0·3 I 0·2 
·3 '3 
A ·3 
·4 ·4 

0·5 0·5 
·5 ·5 
·6 ·6 
·7 ·7 
'7 ·8 

o·8 o·8 
·8 ·9 

0·9 0·9 
I·0 l·0 

o·6 o·6 
·4 ·4 
·3 ·3 

0·4 0·3 
·s ·4 
·6 ·5 

o·8 0·7 
·9 ·8 
·9 ·9 

0·9 0·9 
·9 ·9 

0·7 o·8 

0·7 
0·8 
0·9 

1·1 
1·2 
l ·4 
1 ·7 

o·8 
o·8 
l·0 

l ·2 

1·3 
1·5 
l ·8 

0·2 
·2 

·3 
·4 

0·5 
·5 
·6 
·7 
·8 

o·8 
0·9 
l·0 

l·0 

o·6 
·4 
·3 

0·3 
·3 
·5 

o·6 
·8 
·9 

0·9 
·9 

o·8 

a, 

0·2 
·2 

·3 
·.4 

0·5 
·5 
·6 
·1 
·8 

o·8 
0·9 
I·0 

I·I 

o·6 
'4 
·3 

0·3 
'3 
·4 

0·5 
·7 
·8 

AZIMUTH 

o·8 
0·9 
l·I 

o·8 
0·9 
I·l 

0·5 
·5 
·6 
·7 
'8 

0·8 
0·9 
I·0 

l ·o 

o·6 
·5 
·3 

0·2 
'2 

·3 

0·5 
·6 
·8 

o·8 
0·9 

. l ·l 

1 ·3 
1 ·4 
1·6 

I 

a, 

0·2 
·3 
·3 
·4 

0·5 
·5 
·6 
·7 
·8 

o·8 
·9 

0·9 
I•0 

o·6 
·5 
·3 

I
. o·8 

o·8 
l·0 

1·2 
1·3 
1 ·5. i 
1-~--L 

o·6 
·5 
·4 

0·2 
·2 
·2 

0·9 
l ·O 

I·0 

a, 

0·4 
·4 
·4 
·5 

0·5 
·6 
·6 
·6 
·1 

0·7 
·8 
·8 

0·9 

a, 

o·8 
0·9 
r ·o 

o·6 
0·7 
o·8 

a, 

0·4 
·5 
·s 
·5 

0·6 
·6 
·6 
·6 
·7 

0•7 
·1 
·7 

0·8 

0·3 
·4 
·6 

0·8 
0·9 
I,0 

0•5 
0•5 
0•7 

l•I l·0 0•8 
1 ·2 I ·I 0·9 
·1·4 1·2 I I·0 
l ·7 I '5 I•2 

. -- ----·-· -··--- -----
Latitude = Apparent altitude (correi:;ted for refraction) - 1° + a0 + a, -f a2 

The table is entered with L.H.A. Aries to determine the column to be used; each column refers to a 
range of 10°. a 0 is taken, with mental interpolation, from the upper table with the units of L.H.A. Aries in 
degrees as argument; au a, are taken, without interpolation, from the second and third tables with arguments 
latitude and month respectively. a0, a,, a, are 'always positive. The final table gives the azimuth of Polaris. 



CONVERSION OF ARC TO TIME 

6o"-119° o'-oo o·-2s o·•so o'•7S 
--·--•-----•------,--------- .. ··- -----,---- --······-·- ---·-·--·--

• h m 
0 0 00 

I O 04 
2 0 08 
3 0 12 
◄ 0 16 

5 0 20 
6 o 24 
7 O 28 
8 0 32 
9 o 36 

10 0 40 
II O 44 
12 0 48 
13 0 52 
14 o 56 

IS 
16 
17 
18 
19 

20 
21 

22 

23 
2◄ 

2s 
26 
27 
28 
29 

I 00 

I 04 
I 08 
I 12 
I 16 

I 20 
I 24 
I 28 
I 32 
I 36 

I 40 
I 44 
I 48 
I 52 
I 56 

30 2 00 

31 2 04 
32 2 08 
33 2 12 
34 2 16 

3S 2 20 
36 2 24 
37 2 28 
38 2 32 

39 2 36 

◄O 2 40 
... 2 44 
42 2 48 
43 2 52 

◄◄ 2 56 

4S 3 00 
46 J 04 
47 3 08 

48 3 12 
3 16 ◄9 

so 
SI 
52 
S3 
54 i 

! '!I '16 
S7 
58 

_S9 

3 20 
3 24 
3 28 
3 ~2 
3 3c, 

1 -10 
l -1-1 
3 41! 
3 52 
3 56 

o h m 
6o 4 00 
61 4 04 
62 4 08 
63 4 12 
64 4 16 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

4 20 
4 24 
4 28 
4 32 
4 36 

4 40 
4 44 
4 48 
4 52 
4 56 

7S S oo 
76 S 04 
77 S 08 
78 5 12 
79 S 16 

8o 5 20 
81 5 24 
82 S 28 
83 S 32 
84 S 36 

8s 
86 
87 
88 
89 

5 40 
5 44 
S 48 
5 52 
5 56 

90 6 00 
91 6 04 
92 6 08 
93 6 12 
94 6 16 

9S 6 20 
96 6 24 
97 6 28 
98 6 32 
99 6 36 

100 6 40 
IOI 6 44 
102 6 48 
103 6 52 
104 6 56 

10s 1 oo 
lo6 7 04 
107 7 08 
108 7 12 

109 7 16 

110 
Ill 
112 

113 .... 
7 20 

7 24 
7 28 
7 ~2 
7 16 

120 
121 
122 
123 
124 

us 
126 
127 
128 
129 

130 
131 

132 
133 
134 

13S 
136 
137 
138 
139 

140 
141 
142 
143 
144 

14s 
146 
147 
148 
149 

•so 
ISi 
152 
153 
154 

ISS 
156 
157 
158 
159 

160 
161 
162 
163 
164 
165 
166 
167 
168 
169 

170 
171 
172 
l7J 
17◄ 

115 7 -10 l,S 
116 7 ◄-I 176 
117 7 48 177 
118 l 7 52 178 
119 I 1 s6 119 ------

h m 
8 00 

8 04 
8 08 
!I 12 
8 16 

8 20 
8 24 
8 28 
8 32 
8 36 

8 40 
8 44 
8 48 
8 52 
8 56 

18o 
181 
182 
183 
184 
18s 
186 
187 
188 
189 

190 
191 
192 
193 
194 

9 00 195 
9 04 19' 
9 08 197 
9 12 198 
9 16 199 

9 20 200 
9 24 201 
9 28 202 
9 32 203 
9 36 204 

9 40 20s 
9 44 2o6 
9 48 207 
9 52 2o8 
9 56 209 

10 00 210 
JO 04 211 
JO 08 212 
10 12 213 
JO 16 214 

10 20 21s 
10 24 216 
10 28 217 
IO 32 218 

10 36 219 

10 40 220 
10 44 221 
10 48 222 
10 52 223 
10 56 224 

I I 00 22S 
II 04 226 
II 08 227 
11 12 228 
11 16 229 

h n1 n 

12 00 240 
12 04 241 
12 08 242 
12 12 243 
12 16 244 

12 20 
12 24 
12 28 
12 32 
12 36 

12 40 
12 44 
12 48 
12 52 
12 56 

24S 
246 
247 
248 
249 

250 
2s1 
252 
253 
254 

13 00 2ss 
13 04 256 
13 08 257 
13 12 258 
13 16 259 

13 20 26o 
13 24 261 
13 28 262 
13 32 263 
13 36 264 

13 40 26s 
13 44 266 
13 48 267 
13 52 268 
13 56 269 
14 00 

14 04 
14 08 
14 12 
14 16 

14 20 
14 24 
14 28 
14 32 
14 36 

270 
271 
272 
273 
274 

21s 
276 
277 
278 
279 

14 40 280 
14 44 281 
14 48 282 
14 52 283 
14 56 284 

15 00 285 
15 04 286 
15 08 287 
15 12 288 
15 16 289 

h m 
16 00 
16 04 
16 08 
16 12 
16 16 

300 
301 
302 
303 
304 

16 20 30s 
16 24 3o6 
16 28 307 
16 32 3o8 
16 36 309 

16 40 310 
16 44 311 
16 48 312 
16 52 313 
16 56 314 

11 oo 31s 

17 04 316 
17 08 317 
17 12 318 
17 16 319 

17 20 320 
17 24 321 
17 28 322 
17 32 323 
17 36 324 

h m 
20 00 
20 04 
20 08 
20 12 
20 16 

20 20 
20 24 
20 28 
20 32 
20 36 

20 40 
20 44 
20 48 
20 52 
20 56 

21 00 

21 04 
21 08 

21 12 
21 16 

21 20 
21 24 
21 28 
21 32 
21 36 

m s 
0 0 00 
I O 04 
2 0 08 

3 0 12 
4 O 16 

S O 20 
6 o 24 
7 O 28 
8 0 32 
9 o 36 

10 0 40 
II O 44 
12 o 48 
13 0 52 
14 o 56 

IS 
16 
17 
18 
19 

20 
21 
22 

23 
24 

I 00 

I 04 
I 08 
I 12 
I 16 

I 20 
l 24 
I 28 
I 32 
I 36 

17 40 
17 44 
17 48 
17 52 
17 56 

325 21 40 
326 21 44 
327 21 48 
328 21 52 
329 21 56 

2S I 40 
26, I 44 
27 I 48 
28 I 52 
29 I 56 

18 00 330 
18 04 331 
18 08 332 
18 12 333 
18 16 334 

18 20 33S 
18 24 336 
18 28 137 
18 32 338 
18 36 339 

18 40 340 
18 44 341 
18 48 342 
18 52 343 
18 56 344 

22 00 
22 04 
22 08 
22 12 
22 16 

22 20 
22 24 
:22 28 
22 32 
22 36 

30 
31 
32 
33 
34 

3S 
36 
37 
38 
39 

22 40 40 
22 44 41 
22 48 42 
22 52 43 
22 56 44 

19 00 

19 04 
19 08 

19 12 

19 16 

345 23 oo 4S 
346 23 04 46 
347 23 08 47 
348 23 l2 48 
349 23 16 49 

2 00 

2 04 
2 08 

2 12 

2 16 

2 20 
2 24 
2 28 
2 32 
2 36 

2 40 
2 44 
2 48 
2 52 
2 56 

3 00 

3 04 
3 08 
3 12 
3 16 

II 20 
II 24 
II 28 
11 32 
11 16 

230 15 20 290 19 20 3SO 23 20 SO 
231 15 24 291 I 19 24 351 23 24 SI 
232 15 28 292 i 19 28 3S2 23 28 S2 
233 15 32 293 i 19 32 3S3 23 32 53 
234 

1 
15 36 294 , 19 36 3S4 23 36 S4 

3 20 
3 24 
3 28 
3 32 

3 36 
I 

m • m 
0 01 0 02 
0 05 0 06 
0 O<) 0 10 
0 13 0 14 
0 17 o 18 

0 21 0 22 
0 25 0 26 
o 29 0 30 
O 33 O 34 
0 37 0 38 

0 41 0 42 
O 45 o 46 
o 49 O so 
o 53 O 54 
0 57 o 58 

I 01 
I 05 
I 09 
I 13 
I 17 

I 02 
I 06 
I 10 
I 14 
I 18 

I 21 I 22 
I 25 I 26 
I 29 I 30 
I 33 I 34 
I 37 I 38 

I 41 
I 45 
I 49 
I 53 
I 57 

I 42 
I 46 
I 50 
I 54 
I 58 

2 01 2 02 

2 05 2 06 
2 09 2 IO 

2 13 2 14 
2 17 2 18 

2 21 2 22 

2 25 2 26 
2 29 2 30 
2 33 2 34 
2 37 2 38 

2 41 

2 45 
2 49 
2 53 
2 57 

3 OI 

3 05 
3 09 
3 13 

3 17 

3 21 

3 25 
3 29 
3 33 
3 37 

2 42 
2 46 
2 50 
2 54 
2 58 

3 02 
3 06 
3 IO 
3 14 
3 18 

3 22 
3 26 
3 30 
3 34 
3 38 

0 03 
0 07 
0 II 

O 15 
O 19 

0 23 
0 27 
0~ 
0 35 
o 39 

0 43 
o 47·· 
0 51 
0 55 
O 59 

I 03 
I 07 
I II 

I IS 
I 19 

I 23 
27 
31 

I 35 
I 39 

I 43 
I 47 
I 51 
I 55 
I 59 

2 03 
2 07 
2 II 

2 15 
2 19 

2 23 
2 27 
2 31 

2 35 
2 39 

2 43 
2 47 
2 51 
2 ss 
2 59 

3 °3 
3 07 
3 II 

3 IS 
3 19 

3 23 
3 27 

3 31 

3 35 
3 39 

II 40 
11 -14 
11 48 
11 52 

235 I 15 40 295 I I<) 40 35S 23 40 55 3 40 3 41 3 42 , 3 43 
:1136 15 44 J96 19 4-1 3~6 23 44 s6 3 44 3 45 3 -16 I 3 47 

..!_I_J~ 

2)7 I~ 48 397 19 41! 357 2J 48 57 3 48 3 49 3 50 3 51 
238 15 52 298 19 52 358 23 52 58 3 52 13 53 3 54 i 3 55 
239 __ 15:-.....:;s_6__,_2...:99_;;_:.._:19c_~56 _,_s_,_2_3_5 __ 6_"'"59 __ 3_56 __ 3_57 __ 3 58 3 59 

The above table 1s for converting expressions in arc co cheir equivalent in time ; ics main use in this Almanac 
is for the conversion of longitude for application to L.M.T. (added if u-esr, subtracted if easr) to give G.M.T. or vice 
versa, particularly in the case of sunrise, sunset, etc. 



INCREMENTS AND CORRECTIONS 
m 

SUN 
fl fl fl 

0 ARIES MOON or Corr" or Corr• or Corr" 
PLANETS d d d 

m SUN fl fl fl 

I PLANETS 
ARIES MOON or Corr" or Corr• or Corr" 

d d d 
s 0 , 0 0 , , , , 

s 0 0 0 , , , 
00 0 00-0 0 00-0 0 00·0 0•0 0-0 6·0 (J.l 12·0 0-1 
01 0 00·.3 0 00-.3 0 00-2 0•l 0-0 6•1 0-1 12•1 0-1 
02 0 00-5 0 00-5 0 00-5 0•2 0-0 6•2 0-1 12·2 IH 
03 0 00-8 0 00-8 0 00-7 0·3 0-0 6•3 0-1 12·3 0-1 
04 0 01-0 0 01-0 0 01-0 0·4 0-0 6·4 O·l 12·4 0-1 

00 0 15-0 0 15•0 0 14·.3 0•0 0-0 6•0 0-2 12·0 0-.3 
01 0 15·.3 0 15-.3 0 14·6 0·I O·O 6·1 0-2 12·1 0-.3 
02 0 15·5 0 15-5 0 14·8 0·2 O·O 6·2 0-2 12•2 0-.3 
03 0 15·8 0 15-8 0 15·0 0·3 0-0 6·3 0-2 12·3 0-.3 
04 0 HrO 0 16-0 0 15·3 0·4 0-0 6·4 0-2 12•4 0-.3 

05 0 01-.3 0 01·.3 0 01·2 0•5 0-0 6-S 0-1 12•5 01 
06 0 01-5 0 01•5 0 01-4 0·6 0-0 6-6 0-1 12•6 0-1 
07 0 01-8 0 01-8 0 01-7 0•7 0-0 6•7 0-1 12·7 (J.l 
08 0 02•0 0 02·0 0 01-9 0•8 0-0 6·8 0-1 12•8 0-1 
09 0 02·.3 0 02·3 0 02·1 0•9 0-0 6•9 0-1 12·9 CH 

05 0 16-.3 0 16-.3 0 15-5 0·5 0-0 6·5 0-2 12•5 0-.3 
06 0-16-5 0 16-5 0 15-7 0•6 0-0 6·6 0-2 12·6 0-.3 
07 0 16-8 0 16-8 0 16-0 0•7 0-0 6·7 0-2 12·7 0-.3 
08 0 17·0 0 17·0 0 16-2 0·8 O·O 6•8 0-2 12•8 0-.3 
09 017-3 017-3 0 16-5 0·9 0-0 6•9 0-2 12·9 0-.3 

10 0 02-5 0 02·5 0 02·4 l ·0 0-0 7•0 O·l 13•0 0-1 
11 0 02·8 0 02•8 0 02·6 l •l 0-0 7•1 0-1 13-1 0-1 
12 0 0.3-0 0 0.3-0 0 02·9 1 ·2 0-0 7•2 0-1 13•2 (H 

10 0 17·5 0 17•5 0 16-7 l•0 0-0 7·0 0-2 13·0 0-.3 
11 0 17·8 0 17•8 0 16-9 1-1 0-0 7·1 0-2 13-1 0-.3 ! 12 0 18•0 0 l&O 017-2 1•2 0-0 7·2 0-2 13·2 ().,3 

1.3 0 0.3·.3 0 0.3·.3 0 0.3-1 1•3 0-0 7·3 CH 13•3 0-1 13 0 18·.3 0 1&3 0 17•4 1 ·3 0-0 7•3 0-2 13•3 0-.3 ' 
14 0 0.3·5 0 0.3•5 0 0.3·.3 l ·4 0-0 7•4 0-1 13-4 0-1 14 0 18·5 0 1&6 017-7 1·4 0-0 7•4 0-2 13-4 0-.3 

15 0 0.3·8 0 0.3·8 0 0.3-6 l •5 0-0 7·5 0-1 13•5 CH 15 0 18•8 0 1&8 017-9 I •5 0-0 7•5 0-2 13·5 0-.3 
16 0 04•0 0 04·0 0 0.3·8 i•6 0-0 7•6 CH 13•6 0-1 16 0 19-0 019-1 0 llH l ·6 0-0 7•6 0-2 13·6 0-3 
17 0 04•.3 0 04·.3 0 04-1 1·7 0-0 7•7 0-1 13•7 0-1 17 0 19-.3 0 19-.3 0 18-4 l •7 0-0 7·1 0-2 13·7 0-3 
18 0 04•5 0 04•5 0 04·.3 1•8 0-0 7•8 0-1 13•8 0-1 18 0 19·5 019-6 0 1&6 l ·8 0-0 7•8 0-2 13·8 ()..3 
19 0 04•8 0 04•8 0 04•5 l ·9 0-0 7•9 0-1 13•9 0·1 19 0 19-8 0 19-8 0 18•9 l ·9 0-0 7•9 0-2 13·9 0-.3 

20 0 05•0 0 05-0 0 04•8 2·0 0-0 8•0 0-1 14•0 0-1 20 0 20-0 0 20-1 0 19•1 2•0 0-1 8•0 0-2 14•0 0-4 
21 0 05·3 0 05-.3 0 05-0 2•1 0-0 8•1 0·1 14•1 0-1 21 0 20-.3 0 20-.3 0 19·.3 2-1 0-1 8•1 0-2 14•1 0-4 
22 0 05-5 0 05-5 0 05,2 2•2 0-0 8•2 0-1 14•2 0-1 22 0 20-5 0 20-6 019-6 2•2 0-1 8•2 0-2 14•2 0-4 
23 0 05-8 0 05·8 0 05-5 2•3 0-0 8•3 0-1 14·3 (J-1 23 0 20-8 0 20-S 0 19-8 2•3 0-1 8•3 0-2 14·3 0-4 
24 0 06-0 0 06-0 0 05-7 2•4 0-0 8•4 0-1 14•4 0-1 24 0 21·0 0 21-1 0 20-0 2·4 0-1 8-4 0-2 14•4 0-4 

25 0 06-.3 0 06-.3 0 06-0 2•5 0-0 8•5 0-1 14•5 0-1 25 021-3 0 21•.3 0 20-.3 2•5 0-1 8·5 0-2 14•5 0-4 
26 0 06-5 0 06-5 0 06-2 2•6 0-0 8•6 0-1 14•6 0-1 26 0 21-5 021-6 0 20-5 2•6 0-1 8•6 0-2 14•6 0-4 
27 0 06-8 0 06-8 0 06-4 2·7 0-0 8•7 0-1 14•7 (H 27 0 21•8 0 2HI 0 20-8 2•7 0-1 8•7 0-2 14•7 0-4 
28 0 07·0 0 07•0 0 06-7 2•8 0-0 8·8 0-1 14•8 0-1 28 0 22·0 022-1 0 21·0 2•8 0-1 8•8 0-2 14·8 0-4 
29 0 07-.3 0 07•.3 0 06-9 2•9 0-0 8•9 O·l 14•9 0-1 29 0 22·.3 0 22·.3 0 21·2 2•9 0-1 8•9 0-2 14·9 0-4 

30 0 07•5 0 07·5 0 07-2 3•0 0-0 9•0 0-1 15•0 0-1 30 0 22•5 0 22·6 0 21·5 3•0 0-1 9•0 0-2 15•0 0-4 
31 0 07•8 0 07•8 0 07-4 H 0-0 9•1 0-1 15•1 0-1 31 0 22•8 0 22•8 0 21•7 3-1 0-1 9•1 0-2 15•1 0-4 
32 0 O&O 0 08•0 0 07-6 3•2 0-0 9•2 0-1 15•2 0-1 .32 0 2.3·0 02.3-1 0 22•0 3•2 0-1 9•2 0-2 15•2 0-4 
33 0 08·.3 0 08·.3 0 07-9 3·3 0-0 9·3 (J.l 15·3 0-1 33 0 2.3·.3 0 2.3·.3 0 22·2 3·3 0-1 9•3 0-2 15•3 0-4 
34 0 08•5 0 0&5 0 O&l 3·4 0-0 9•4 (H 15•4 0-1 .34 0 2.3·5 02.3-6 0 22·4 3•4 0-1 9•4 0-2 15·4 0-4 

35 0 0&8 0 08•8 0 08-4 3•5 0-0 9•5 0-1 15•5 0-1 35 0 2.3·8 0 2.3·8 0 22•7 3•5 0-1 9-S 0-2 15•5 0-4 
.36 0 09•0 0 09-0 0 0&6 3·6 0-0 9•6 0-1 15•6 0-1 .36 0 24·0 0 24•1 0 22•9 Joi, 0-1 9•6 0-2 15•6 0-4 
.37 0 09·.3 0 09-.3 0 08·8 3·7 0-0 9•7 0-1 15•7 0-1 37 0 24•.3 0 24•.3 0 2.3-1 3•7 0-1 9•7 0-2 15•7 0-4 
.38 0 09•5 0 09-5 0 09-1 3•8 0-0 9·8 0-1 15•8 0-1 .38 0 24·5 0 24•6 0 2.3-4 3•8 0-1 9•8 0-2 15·8 0-4 
.39 0 09•8 0 09-8 0 09·.3 3•9 0-0 9•9 0-1 15·9 0-1 .39 0 24•8 0 24•8 02.3-6 3•9 0-1 9•9 0-2 15•9 0•4 

40 0 10-0 0 10-0 0 09-5 4•0 0-0 10•0 0-1 16•0 0-1 40 0 25-0 0 25-1 0 23•9 4·0 0-1 10•0 0-.3 16•0 0-4 
41 0 10-.3 0 10-.3 0 09-8 4•1 0-0 10•1 0-1 16•1 0-1 41 0 25-.3 0 25-.3 024-1 4•1 0-1 10•1 0-.3 16•1 0-4 
42 0 10-5 0 10-5 0 10-0 4•2 0-0 10•2 0-1 16·2 0-1 42 0 25-5 0 25-6 0 24•.3 4•2 0-1 10•2 0-.3 16•2 0-4 
4.3 0 10-8 0 10-8 0 10-.3 4•3 0-0 10•3 0-1 16•3 0-1 43 0 25-8 0 25-8 024-6 .4•3 0-1 10•3 0-.3 16•3 0-4 
44 011-0 011-0 0 10-5 4•4 0-0 10•4 0-1 16•4 0-1 44 0 26-0 0 26-1 0 24·8 4•4 0-1 10•4 0-.3 16•4 0-4 

45 011-3 011•.3 0 10-7 4•5 0-0 10•5 0-1 16•5 0-1 45 0 26-.3 0 26-.3 0 25-1 4•5 0-1 10•5 0-.3 16•5 0-4 
46 0 11•5 011•5 0 11·0 4•6 0-0 10•6 0-1 16•6 0-1 46 0 26-5 0 26-6 0 25-.3 4•6 0-1 10•6 0-.3 16•6 0-4 
47 011•8 0 11•8 011-2 4•7 0-0 10•7 0-1 16•7 0-1 47 0 26-8 0 26-8 0 25-5 4•7 0-1 10•7 0-.3 16•7 0-4 
48 0 12·0 0 12·0 011-5 4•8 0-0 10•8 (J,l 16•8 O·l 48 0 27-0 027'1 0 25-8 4•8 0-1 10•8 0-.3 16•8 0-4 
49 0 12·.3 0 12·.3 0 11•7 4•9 0-0 10•9 0-1 16•9 0-1 49 027-.3 0 27•.3 0 26-0 4•9 (),1 10•9 0-.3 16•9 0-4 

50 0 12•5 0 12•5 011-9 5•0 0-0 11•0 0-1 17•0 0-1 50 0 27•5 027-6 0 26-2 S•O 0-1 ll •0 0-.3 17•0 0-4 
51 012-€1 012-ll 0 12·2 5•1 0-0 ll•l 0-1 17-1 (),1 51 0 27•8 0 27-8 0 26-5 5•1 0-1 11-1 (),,3 17-1 0-4 
52 0 l.3·0 0 13-0 0 12-4 5•2 0-0 11•2 0-1 17•2 0-1 52 0 2&0 0 28-1 0 26'7 5•2 0-1 11•2 0-3 17•2 0-4 
5.3 0 1.3•.3 0 1.3-.3 012-6 5•3 0-0 11•3 0-1 17•3 0-1 5.3 0 2&.3 0 28-3 D 27•0 5•3 0-l ll•3 0-.3 l /•3 0-4 
54 0 1.3.5 0 1.3-5 012-9 5•4 0-0 11•4 0-1 17•4 0-1 54 0 2&5 0 2&6 0 27•2 5•4 0-1 ll•4 0-.3 11•4 0-4 

55 0 1.3-8 0 1.3-8 01.3-1 5-S 0-0 11-S (),1 17•5 (),1 55 0 2&8 0 28-8 027-4 5•5 0-1 11•5 0-3 17•5 0-4 

56 0 14•0 0 14·0 0 1.3-4 5-6 0-0 11•6 0-1 lN, 0-1 56 0 29-0 0 29-1 027-7 5•6 0-1 ll•b 0-3 17•6 0-4 

57 0 14•.3 0 14•3 0 13-6 5•7 0-0 11•7 0-1 17•7 0-1 57 0 29-.3 0 29-.3 027-9 5•7 0-1 11•/ 0-.3 17•/ ().4 

58 0 14•5 0 14-5 0 1.3-8 : g 0-0 11-ll 0-1 17•8 0-1 58 0 29-5 0 29-6 0 2&2 5•8 0-1 11•8 0-.3 17•8 0-4 

59 0 14,8 0 14-8 0 14-1 5"'1 0-0 11.<J 0-1 17"9 0-1 59 D 29-8 0 29-8 0 28-4 5·9 0-1 114 (),,3 J/•9 0-4 

60 0 15-0 0 15-0 0 14-.3 6-0 IH U-0 (),1 18-0 0-2 60 0 .30-0 0 30-1 0 2&6 6·0 0-2 12-0 (),.} 18•0 0-5 



INCREMENTS AND CORRECTIONS 

m SUN 
fl fl fl 

2 ARIES MOON or Corm or Corr• or Corm 
PLANETS d d d 

m SUN fl fl fl 

3 ARIES MOON or Corr• or Corr• or Corr• 
PLANETS d d d 

s 0 0 , 0 ' ' ' 
, • 0 , 0 ' 0 ' 

, 
' 

, 
' 

00 0 3(),0 0 3(),1 0 28-6 0•0 (),0 6•0 (),3 12•0 (),5 00 0 45-0 0 45-1 0 43-0 O•O 0-0 6•0 0-4 12·0 0-7 
01 0 30-3 0 3(),3 0 28-9 0•l (),0 6•1 (),3 12•1 (),5 01 0 45-3 0 45-4 0 43-2 0•l (),0 6•1 0-4 12-1 0-7 
02 0 30-5 0 30-6 0 29-1 0•2 (),0 6•2 (),3 12•2 (),5 02 0 45-5 0 45-6 0 43-4 0•2 0-0 6•2 (),4 12·2 0-7 
03 0 30-8 0 3(),8 0 29-3 0•3 0-0 6•3 0-3 12•3 0-5 03 0 45-8 0 45-9 0 43-7 0•3 0-0 6•3 (),4 12·3 0,7 

04 0 31•0 031-1 0 29-6 0•4 (),0 6•4 0-3 12•4 (),5 04 0 46-0 0 46-1 04,3-9 0•4 (),0 6-4 (),4 12•4 0-7 

05 031-3 031-3 0 29-8 0•5 0-0 6-S 0-3 12•5 (),5 05 0 46-3 0 46-4 044-1 0•5 0-0 6•5 (),4 12•5 (),7 
06 0 31•5 031-6 0 3(),1 0•6 (),0 6•6 (),3 lN, 0-5 06 0 46-5 0 46-6 0 44-4 0•6 0-0 6•6 (),4 12·6 0-7 
07 0 31·8 0 31•8 0 30-3 0•7 (),0 6•7 (),3 12•7 (),5 07 0 46-8 0 46-9 0 44•6 0•7 0-0 6•7 0-4 12•7 0-7 
08 032•0 0 32•1 0 30-5 0·8 (),0 6•8 0-3 12•8 (),5 08 0 47•0 047-1 0 44•9 0•8 (),0 6•8 (),4 12•8 0-7 
09 0 32·3 0 32.3 0 30-8 0•9 (),0 6•9 (),3 12•9 (),5 09 0 47•3 047-4 0 45-1 0•9 0-1 6•9 0-4 12•9 (),8 

10 0 32•5 032-6 031•0 l•0 (),0 7•0 C,.,3 lJ•O 0-5 10 0 47•5 047-6 0 45-3 1•0 0-1 7•0 (),4 l)•O 0-8 
11 0 32•8 0 32•8 031•3 l•J 0-0 7•1 (),3 lN 0-5 11 0 47•8 0 47.9 0 45-6 1-1 0-l M 0-4 1'•1 0-8 
12 0 33-0 0 33-1 031•5 1•2 (),1 7•2 0-3 13-2 0,6 12 0 48-0 0 48-1 0 45-8 1•2 0-1 7-2 (),4 U•? 0-8 
13 0 33-3 0 33-3 031•7 1 •) 0-1 7•) 0-3 lJ•) 0,6 13 0 48-3 0 48-4 0 46-1 1•3 0-1 7•3 (),4 13·3 1),8 
14 0 33-5 03,3-6 0 32•0 1•4 0-1 7•4 0-3 13•4 0-6 14 0 48-5 0 48-6 0 46-3 l •4 0-1 7-4 (),4 13•4 0-8 

15 0 33-8 0 33-8 0 32•2 l•S (),1 7-5 (),3 13•5 (),6 15 0 4&8 0 48-9 0 46-5 1•5 (),1 7-S (),4 13•5 0-8 
16 0 34•0 0 34-1 0 32•5 1•6 0-1 7•6 0-3 13•6 0-6 16 0 49-0 0 49-1 0 46-8 1•6 0-1 7•6 (),4 13•6 0-8 
17 0 34•3 0 34•3 032-7 1•7 (),1 7•7 (),3 13•7 0-6 17 0 49-3 0 49-4 0 47•0 1•7 0-1 7•7 (),4 13•7 0-8 
18 0 34•5 0 34•6 0 32•9 1•8 0-1 7,a 0-3 13•8 0-6 18 0 49-5 0 49-6 0 47•2 1•8 0-1 7•8 0-5 13•8 0-8 
19 0 34•8 0 34•8 0 33-2 1•9 0-1 7•9 0-3 13•9 0-6 l<; 0 49-8 0 49-9 0 47•5 1•9 0-1 7•9 0-5 13•9 0-8 

20 0 35-0 0 35-1 0 3.3-4 2•0 (),1 8-0 (),3 14•0 0-6 20 0 5(),0 0 5(),1 047-7 2•0 0-1 8·0 0-5 14•0 0-8 
21 0 35-3 0 35-3 0 33-6 2•1 0-1 8-1 0-3 14•1 0-6 21 0 50-3 0 5(),4 0 48-0 M 0-1 8•1 (),5 14•1 0-8 
22 0 35-5 0 35-6 0 3,3,9 2·2 0-1 8•2 (),3 14•2 0-6 22 0 51),5 0 50-6 0 48-2 2•2 0-1 8·2 0-5 14•2 0-8 
23 0 35-8 0 35-8 0 34•1 2•3 (),1 8•3 0-3 14•3 0-6 23 0 50-8 0 5(),9 0 48-4 2•3 0-1 8•3 (),5 14·3 (),8 
24 0 36-0 0 36-1 0 34-4 2•4 0-1 8•4 (),4 14•4 0-6 24 0 51•0 0 51,l 0 48-7 2•4 (),1 11-4 0-5 14•4 0-8 

25 0 36-3 0 36-3 034-6 2•5 0-1 8•5 (),4 14•5 0-6 25 0 51•3 0 51-4 0 48-9 2•5 0-1 8•5 0-5 14•5 (),8 
26 0 36-5 0 36-6 0 34•8 2•6 0-1 8·6 (),4 14•6 0-6 26 0 51-5 0 51-6 0 49-2 2•6 0-2 8•6 0-5 14•6 0-9 
27 0 36-8 0 36-9 0 35-1 2•7 0-1 8•7 (),4 14•7 0-6 27 0 51•8 051-9 0 49-4 2•7 (),2 8•7 (),5 14•7 (),9 
28 0 37•0 037-1 0 35-3 2•8 0-1 8'8 (),4 14•8 0-6 28 0 52•0 0 52-1 0 49-6 2•8 0-2 8•8 0-5 14•8 0-9 
29 0 37•3 0 37-4 0 35-6 2•9 0-1 8•9 (),4 14•9 0-6 29 0 52•3 0 52-4 0 49-9 2•9 0-2 8•9 0-5 14•9 (),9 

30 0 37•5 037-6 0 35-8 3•0 0-1 9•0 (),4 15-0 0-6 30 0 52•5 0 52-6 0 50-1 3•0 0-2 9•0 0-5 15•0 0-9 
31 0 37•8 037-9 0 36-0 3-1 0-1 9•1 (),4 15•1 0-6 31 0 52•8 0 52•9 0 50-3 H 0-2 M 0-5 15•1 (),9 
32 0 38-0 0 38-1 0 36-3 3•2 (),1 9•2 (),4 15•2 0-6 32 0 53-0 0 53-1 0 50-6 3•2 0-2 9•2 0-5 15•2 0-9 
33 0 38-3 0 38-4 0 36-5 3•3 (),1 9•3 (),4 15•3 0-6 33 0 53-3 0 5.3-4 0 50-8 3•3 (),2 9•3 0-5 15•3 0-9 
34 0 38-5 0 38-6 0 36-7 3•4 (),1 9•4 0-4 15•4 0-6 34 0 53-5 0 53-6 0 51-1 3•4 (),2 9•4 0-5 15•4 0-9 

35 0 38-8 0 38-9 0 37•0 3•5 (),1 9•5 (),4 15•5 0-6 .35 0 53-8 0 53-9 0 51•3 3•5 0-2 9•5 (),6 15•5 0-9 
36 0 39-0 0 39-1 0 37•2 N, (),2 9-6 (),4 15•6 0-7 .36 0 54•0 0 54•1 0 51•5 3•6 0-2 9•6 0-6 15•6 0-9 
37 0 39-3 0 39-4 0 37•5 3•7 (),2 9•7 (),4 15•7 0-7 37 0 54•3 0 54-4 0 51•8 3•7 0-2 9•7 0-6 15•7 0-9 
38 0 39-5 0 39-6 0 37.7 3•8 0-2 9•8 (),4 15•8 0-7 38 0 54•5 0 54•6 0 52•0 3•8 0-2 9•8 0-6 15•8 0-9 
39 0 39-8 0 39-9 0 37.9 3•9 (),2 9•9 (),4 15•9 0-7 39 0 54•8 0 54.9 0 52•3 3•9 0-2 9•9 0-6 15•9 (),9 

40 0 4(),0 0 4(),1 0 38-2 4•0 (),2 10•0 (),4 16•0 0-7 40 0 55-0 0 55-2 0 52•5 4•0 0-2 10•0 0-6 16•0 0-9 
41 0 40-3 0 4(),4 0 38-4 4•1 (),2 10•1 (),4 16•1 (),7 41 0 55-3 0 55-4 0 52-7 4•1 0-2 10-1 0-6 16•1 0-9 
42 0 40-5 0 40-6 0 38-7 4•2 (),2 10•2 (),4 16•2 0-7 42 0 55-5 0 55-7 0 53-0 4•2 0-2 10•2 0-6 16•2 (),9 
43 0 4(),8 0 40-9 0 38-9 4•3 (),2 10•3 (),4 16•3 0-7 43 0 55-8 0 55-9 0 53-2 4•3 (),3 10•3 0-6 16·3 l•0 
44 041-0 041-1 0 39-1 4•4 (),2 10-4 (),4 16•4 0-7 44 0 56-0 0 56-2 0 5.3-4 4•4 (),3 10-4 (),6 16•4 l•0 

45 0 41•3 041-4 0 39-4 4•5 0-2 10•5 (),4 16"5 0-7 45 0 56'3 0 56-4 0 53-7 4•5 (),3 10-S 0-6 16•5 l•0 
46 0 41•5 0 41•6 0 39-6 4•6 0-2 10•6 (),4 11,•6 (),7 46 0 56'5 0 56-7 0 53-9 4•6 0-3 10•6 (),6 16•6 l•0 
47 041-8 0 41•9 0 39-8 4•7 0-2 10•7 (),4 16•7 0-7 47 0 56-8 0 56-9 0 54-2 4•7 0-3 10•7 0-6 16•7 l•0 
48 0 42•0 0 42•1 0 40-1 4•8 0-2 10•1 0-5 lb•I 0,7 48 0 57•0 057-2 0 54•4 4•8 0-3 10•8 0-6 1'•8 l•0 
49 0 42•3 0 42•4 0 40,3 4•9 0-2 10•9 0-5 16-9 0,7 49 0 57•3 0 57-4 0 54•6 4•9 0-3 10•9 (),6 16•9 1-0 

50 0 42•5 0 42•6 0 40-6 5•0 0-2 11•0 0,5 17,0 l>-7 50 0 57•5 0 57-7 0 54•9 5•0 0-3 11 •O 0-6 17-0 l·0 
51 0 42•8 0 42•9 0 41),8 5•1 0-2 11-1 0-5 17-1 1),7 51 0 57-8 0 57.9 0 55-1 5-1 0-3 11-1 (),6 17-1 l•0 
52 0 43-0 0 43-1 0 41•0 5•2 (),2 11•2 0-5 17•2 0-7 52 0 58-0 0 58-2 0 55-4 5•2 0-3 11•2 0,7 17•2 l•0 
53 0 43-3 0 4.3-4 041-3 5•3 0-2 11•3 0-5 17•3 0-7 53 0 58-3 0 58-4 0 55-6 5·3 (),3 11•3 0-7 17•3 l•0 
54 0 43-5 043-6 0 41•5 5•4 0-2 11-4 0-5 17•4 (),7 54 0 58-5 0 58-7 0 55-8 5-4 0-3 11•4 0-7 17·4 l·0 

55 0 43-8 0 43-9 0 41-8 5•5 0-2 11-S 0-5 17-5 0-7 55 0 58-8 0 58-9 0 56-1 5•5 C,.,3 11-S (),7 17•5 l•0 

l 
56 0 44-0 0 44•1 0 42•0 5•6 0-2 11•6 0-5 17•6 1),7 
57 0 44.3 0 44-4 0 42•2 5•7 0-2 11•7 0-5 17•7 0,7 
58 0 44•5 0 44•6 0 42•5 5•8 0-2 11•8 0-5 17•8 0-7 

56 0 59-0 0 59-2 0 56-3 5•6 0-3 11•6 0-7 17•6 l•0 
57 0 59-3 0 59-4 0 56-6 5•7 (),3 11•7 0-7 17·7 l·0 
58 0 59-5 0 59-7 0 56-8 5•8 (),3 11•8 (),7 17•8 l•O 

I 59 0 44-8 0 44.9 042-7 5-9 0-2 11•9 0-5 17•9 0-7 

60 0 45-0 0 45-1 043-0 6-0 0-3 12-0 0-5 18,0 1),8 

59 0 59-8 0 59-9 0 57•0 5•9 0-3 11•9 0-7 17•9 1-0 

60 1 00-0 1 00-2 0 57-3 6•0 (),4 12-0 0,.7 18•0 l•l 
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5 PLANETS 
ARIES MOON or Corr• or Corr• or Corr• 

d d d 
s 0 0 0 , , , , 

s 0 0 0 , 
00 l 00-0 1 00-2 0 57.3 O•O 0-0 6•0 0-5 12•0 0-9 
01 1 00-3 1 OD-4 0 57.5 O•l 0-0 6·1 0-5 lz.l 0-9 
02 1 00-5 1 00-7 0 57-7 0•2 0-0 6·2 0-5 12•2 0-9 
03 1 00-8 1 00-9 0 58-0 0•3 (),0 6•3 0-5 12•3 0-9 
04 1 01-0 1 01•2 0 58-2 0•4 0-0 6•4 0-5 12•4 0-9 

00 1 15-0 1 15-2 111-6 O•O 0-0 6•0 0-6 12•0 H 
01 1 15-3 1 15-5 111·8 O•l 0-0 6·1 0-6 12•1 H 
02 1 15-5 1 15•7 112-1 0•2 0-0 6•2 0-6 12•2 1-1 
03 1 15-8 1 16-0 1 12•3 0•3 0-0 6•3 0-6 12•3 H 
04 1 16-0 1 16-2 1 12·5 0·4 0-0 6·4 0-6 12•4 H 

05 1 01-3 l 01-4 0 58-5 0•5 0-0 6•5 0-5 12·5 0·9 05 1 16-3 1 16-5 l 12•8 0·5 0-0 6-S 0-6 12•5 1-1 
06 1 01·5 101-7 0 58-7 0•6 0-0 6•6 0-5 12•6 0-9 06 1 16-5 1 16-7 1 1.3-0 0·6 0-1 6•6 0-6 12·6 1·2 
07 1 01-8 1 01-9 0 5&9 0•7 0-1 6•7 0-5 12•7 l·O 07 1 16-8 1 17·0 1 1.3-3 0•7 0-1 6·7 0-6 12•7 1·2 
08 1 02·0 1 02•2 0 59-2 0•8 0-1 6•8 0-5 12•8 1•0 08 1 17•0 1 17•2 1 13·5 0•8 0-1 6•8 0-6 12•8 1·2 
09 1 02•3 1 02•4 0 59.4 0•9 0-1 6•9 0-5 12•9 1-0 09 1 17•3 1 17•5 113-7 0•9 0-1 6•9 0-6 12·9 1·2 

10 1 02•5 102-7 0 59-7 l•O 0-1 7•0 0-5 13•0 1-0 10 1 17•5 1 17-7 l 14•0 l•O 0-1 7•0 0-6 13•0 1·2 
11 1 02•8 1 02·9 0 59-9 l•l 0-1 7-l 0-5 13•1 1-0 11 1 17·8 1 18•0 1 14·2 1-l 0-1 7-1 0-7 lH 1·2 
12 1 03•0 1 0.3-2 1 00-1 1•2 0-1 1•2 0-5 13•2 l·O 12 118-0 1 18·2 1 14·4 1•2 0-1 7·2 0-7 13•2 1·2 
13 l 03•3 1 03·4 1 00-4 1•3 0-1 7•3 0-5 13•3 1-0 13 1 18·3 l 18-5 1 14·7 I ·3 0-1 7•3 0-7 13•3 1·2 
14 1 03•5 1 03·7 1 00-6 1•4 0-1 7•4 0-6 13•4 l·O 14 1 18•5 118-7 1 14·9 1•4 (J.l 7•4 0-7 13•4 1·2 

15 1 03·8 1 0.3-9 1 00-8 1•5 0-1 7•5 0-6 13•5 1-0 15 1 18•8 1 19-0 1 15•2 1•5 0-1 7-5 0-7 13·5 1·2 
16 1 04•0 1 04•2 1 01-1 l •6 0-1 7•6 0-6 13•6 l·O 16 1 19-0 l 19-2 l 15-4 l ·6 0-1 7 •6 0-7 13•6 1·2 
17 1 04•3 1 04·4 101-3 1•7 0-1 7•1 0-6 13•7 1-0 17 1 19-3 1 19-5 1 15-6 l •7 0-2 1•7 0-7 13•7 1·3 
18 1 04•5 1 04•7 101-6 1•8 0-1 7•8 0-6 13•8 l•O 18 1 19-5 l 19-7 1 15-9 l •8 0-2 7•8 0-7 13•8 1-3 
19 1 04•8 1 04·9 1 01·8 1•9 0-1 7•9 0-6 13•9 1-0 19 1 19·8 l 20-0 1 16-1 1·9 0-2 7•9 0-7 13•9 1·3 

20 1 05-0 1 05-2 1 02•0 2•0 0-2 8•0 0-6 14•0 H 20 1 2(),0 1 20-2 1 16-4 2·0 (),2 8•0 0-7 14•0 1-3 
21 l 05-3 l 05-4 1 02·3 2-1 0-2 8•1 0-6 14•1 H 21 1 20-3 1 20-5 1 16-6 2•1 0·2 8'l 0-7 14·1 1-3 
22 1 05-5 1 05-7 1 02•5 2•2 0-2 8•2 0-6 14•2 H 22 1 20-5 1 20-7 1 16-8 2•2 0-2 8•2 0-8 14•2 1-3 
23 1 05-8 1 05-9 1 02•8 2•3 0-2 8•3 0-6 14•3 1-1 23 1 20-8 121-0 117-1 2·3 0-2 8•3 0-8 14•3 1•3 
24 1 06-0 1 06-2 1 03•0 2•4 0-2 8•4 0-6 14•4 H 24 121-0 1 21•2 117-3 2·4 0-2 8•4 0-8 14·4 1-3 

25 1 06-3 1 06-4 1 03•2 2•5 0-2 8•5 (),6 14•5 H 25 1 21•3 1 21·5 1 17•5 2·5 0-2 8•5 0-8 14•5 1-3 
26 1 06-5 1 06-7 1 03•5 2•6 0-2 8•6 0-6 14•6 1-1 26 121-5 1 21•7 117•8 2•6 0-2 8·6 0-8 14•6 1-3 
27 1 06-8 1 06-9 1 03·7 2•7 0•2 8•7 0-7 14•7 H 27 1 21·8 1 22•0 11&0 2•7 0-2 8•7 0-8 14•7 1-3 
28 1 07-0 1 07•2 i 0.3-9 2·8 0-2 8•8 0-7 14·8 H 28 1 22•0 1 22•2 11&3 2•8 0-3 8•8 0-8 14•8 1-4 
29 107-3 1 07-4 1 04•2 2•9 0-2 8•9 0-7 14·9 H 29 1 22•3 1 22•5 1 18-5 2•9 0-3 8·9 0-8 14•9 1-4 

30 1 07•5 107-7 1 04•4 3•0 0-2 9•0 0-7 15•0 H 30 1 22·5 122-7 l 1&7 3•0 (),3 9•0 0-8 15·0 1•4 
31 1 07•8 107-9 1 04•7 3-1 0-2 'M 0-7 15•1 H 31 l 22•8 l 23·0 1 19-0 3·1 0-3 9•1 0-8 15•1 1·4 
32 1 08-0 1 08-2 1 04·9 3•2 0-2 9•2 0-7 15•2 H 32 l 23•0 1 2.3-2 1 19-2 3•2 (),,3 9•2 0-8 15•2 1-4 
33 l 08·3 1 08-4 l 05-1 3·3 0-2 9.3 0-7 15•3 1-1 33 1 23-3 1 23•5 1 19-5 3•3 0-3 9•3 0-9 15·3 1-4 
34 1 08•5 1 0&7 1 05-4 3·4 0-3 9•4 0·7 15•4 1·2 34 1 2.3-5 1 23·7 1 19-7 3•4 0-3 9•4 0-9 15•4 1-4 

35 1 08-8 1 0&9 1 05-6 3•5 0-3 9•5 0-7 15·5 1·2 35 1 23-8 1 24•0 1 19-9 3•5 0-3 9·5 0-9 15•5 1•4 
36 1 09-0 1 09-2 1 05-9 3•6 0-3 9•6 (),7 15•6 1·2 36 1 24·0 1 24•2 1 20-2 3·6 0-3 9•6 0-9 15•6 1-4 
37 1 09-3 1 09-4 1 06-1 3•7 0-3 9•7 0-7 15•7 1·2 37 1 24•3 1 24•5 1 20-4 3•7 0-3 9•7 0-9 15•7 1·4 
38 1 09-5 1 09-7 1 06-3 3•8 0-3 9•8 0-7 15•8 1·2 38 1 24•5 124-7 1 20-7 3•8 0-3 9•8 0-9 15·8 1-4 
39 1 09•8 1 09-9 1 06-6 3•9 0-3 9•9 0-7 15•9 1-2 39 1 24•8 1 25•0 1 20-9 3•9 0-4 9·9 0-9 15•9 1·5 

40 1 10-0 1 10-2 1 06-8 4•0 0-3 10•0 0-8 16•0 1•2 40 1 25-0 1 25-2 121-1 4•0 0-4 10•0 0-9 16•0 1·5 
41 110-3 1 lD-4 1 07•0 4•1 0-3 10-l 0-8 16·1 1·2 41 1 25-3 1 25-5 121-4 4•1 0-4 10-l (),9 16•1 1·5 
42 1 10-5 1 10-7 1 07•3 4•2 0-3 10•2 0-8 16•2 1·2 42 1 25-5 1 25-7 121-6 4•2 0-4 10·2 (),9 16•2 1·5 
43 110-8 1 10-9 1 07•5 4•3 0-3 10•3 0-8 16•3 1-2 43 1 25-8 1 26-0 1 21•8 4•3 ().4 10•3 0-9 16•3 1·5 
44 111-0 111-2 1 07•8 4•4 0-3 10•4 0-8 16•4 1·2 44 1 26-0 1 26-2 122-1 4•4 0-4 10•4 l•O 16•4 1·5 

45 111-3 111-4 1 O&O 4•5 0-3 10•5 0-8 16•5 1·2 45 1 26-3 1 26-5 1 22•3 4•5 0-4 10•5 l·O 16·5 1·5 
46 111-5 111-7 1 08-2 4•6 0-3 10•6 0-8 16•6 1•2 46 1 26-5 1 26-7 1 22•6 4•6 (),4 10•6 1-0 16•6 1·5 
47 111-8 111-9 1 08-5 4•7 (J.4 10•7 ().8 16•7 1-3 47 1 26-8 1 27•0 1 22·8 4•7 0-4 10·7 1-0 16•7 1·5 
48 112•0 112•2 l 08-7 4•8 (J.4 10•8 0-8 16•8 1•3 48 1 27•0 127-2 1 23-0 4•8 0-4 10•8 l·O 16•8 1·5 
49 l 12•3 1 12•4 1 09-0 4·9 0-4 10•9 0-8 16•9 1•3 49 l 27•3 1 27·5 1 23•3 4•9 0-4 10•9 l·O 16•9 1•5 

50 112•5 1 12•7 1 09-2 5•0 ().4 ll•O 0-8 17•0 1·3 50 1 27•5 127-7 1 2.3-5 5•0 0-5 ll•O 1-0 17•0 1-6 
51 l 12•8 1 12•9 1 09-4 5-1 ().4 ll•l 0-8 17•1 1-3 51 127-8 1 28-0 1 23•8 5·1 0-5 ll•l 1·0 17-1 1-6 
52 113•0 1 1.3-2 1 09-7 5•2 ().4 11•2 0-8 17•2 1-3 52 1 28-0 12&2 1 24·0 5•2 0-5 11•2 l•O 17•2 1-6 
53 1 1.3-3 1 1.3-5 l 09-9 5•3 ().4 11•3 0-8 17•3 1-3 53 1 28-3 1 28-5 1 24·2 5•3 0-5 11•3 l•O 17•3 1-6 
54 11.3-5 113•7 1 10-2 5•4 ().4 11•4 0-9 17•4 1-3 54 1 28-5 1 2&7 1 24·5 5•4 0-5 ll•4 l•O 17•4 1-6 

55 113•8 114•0 l lD-4 5•5 ().4 11•5 0-9 17·5 1•3 
56 114•0 114•2 l 1-0-6 5•6 ().4 11•6 (),9 17•6 1-3 

55 1 28·8 1 29-0 1 24·7 5·5 0-5 11•5 1-1 17•5 
H, I 56 1 29-0 1 29·2 124-9 5·6 0-5 ll•6 1-1 17•6 1-6 

57 1 14•3 114•5 l 10-9 5•1 0-4 11•7 (),9 17•7 1-3 57 1 29-3 l 29-5 1 25-2 5·7 0-5 11•7 1-1 17•7 1-6 
58 1 14•5 114-7 111-1 5•8 (),4 11•8 0-9 17•8 1-3 
59 114•8 1 15-0 111•3 5·9 (J.4 11•9 (),9 17•9 1•3 

60 1 15-0 1 15-2 111-6 6•0 0-5 12•0 0-9 18•0 1-4 

58 1 29-5 1 29·7 1 25-4 5·8 0-5 11·8 l·l 17•8 

i:: I 59 1 29-8 l 3o-0 1 25-7 5·9 0-5 11•9 1-1 17•9 

60 1 30-0 1 30-2 1 25-9 6·0 0-6 12•0 1-1 18•0 1-7 
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s 0 0 0 ' ' ' ' s 0 0 0 ' ' 
00 1 30-0 1 30-2 1 25-9 0•0 0-0 6•0 0-7 12•0 1-3 00 1 45-0 1 45-3 1 40-2 0•0 0-0 6•0 0-8 12•0 1·5 
01 1 30-3 1 30-5 1 26-1 0·l 0-0 6•1 (}7 12•1 1•3 01 1 45-3 1 45.5 1 40-5 0·l 0-0 6·1 0-8 12·1 1-5 
02 1 30-5 1 30-7 1 26-4 0•2 0-0 6•2 0-7 12•2 1·3 02 1 45-5 1 45-8 1 40-7 0•2 0-0 6•2 (),8 12·2 1·5 
03 130-8 1 31·0 1 26-6 0•3 0-0 6•3 0-7 12•3 1-3 03 1 45-8 1 46-0 140-9 0•3 0-0 6•3 0-8 l?.·3 l•~ 
04 l 31•0 l 31•2 1 26-9 0•4 0-0 6•4 0-7 12•4 1-3 04 1 46-0 1 46-3 1 41•2 0•4 0-1 6•4 0-8 !1·4 1-6 

05 1 31•3 1 31·5 127-1 0•5 0-1 6•5 0-7 12•5 1-4 05 1 46-3 1 46-5 141-4 0•5 0-1 6•5 0-8 12·? 1-6 
06 131•5 131•8 1 27•3 0•6 0-1 6•6 0-7 12•6 1-4 06 1 46-5 1 46-8 141-6 0•6 0-1 6•6 0-8 12·6 1-6 
07 1 31·8 1 32•0 127-6 0•7 0-1 6•7 0-7 12•7 1-4 07 1 46-8 1 47•0 141-9 0•7 0-1 6•7 0-8 12·7 1-6 
08 1 32·0 132·3 1 27•8 0•8 0-1 6•8 0-7 12•8 1-4 08 1 47•0 1 47•3 1 42•1 0•8 0-1 6•8 (),9 12·8 l-6 
09 1 32·3 1 32·5 1 28-0 0•9 0-1 6•9 0-7 12•9 1-4 09 1 47•3 1 47•5 142-4 0·9 0-1 6•9 0-9 12·9 1·6 

10 l 32•5 1 .32•8 l 28-.3 l•0 0-1 7•0 0-8 11•0 l-4 10 1 47•5 1 47•8 1 42•6 l•0 0-1 7•0 (),9 lJ·0 1-6 
11 1 32•8 1 .3.3-0 1 28-5 l•l 0-1 /•l 0-8 lH 1-4 11 1 47•8 1 4S-0 1 42-S 1-1 0-1 7•1 0-9 l}•l 1-6 
12 l .33•0 l 3.3-.3 l 28-8 1 ·l 0-1 1•2 0-8 U•Z 1•4 12 1 48-0 1 48-3 143-1 1 ·2 0-2 1•2 0-9 13·2 1•7 
13 133-3 1 .33•5 l 29-0 l•J 0-1 1•3 0-8 B•3 1•4 13 1 48'3 1 48•5 143-3 l •3 0-2 7•3 0-9 13·3 1·7 
14 1 33.5 l 33•8 1 29-2 l •4 0-2 /•4 0-8 13•4 1•5 14 14&5 1 48-8 1 43•6 l ·4 0-2 7,4 0-9 13•4 1•7 

15 1 .3.3-8 1 34•0 l 29-5 1•5 0-2 7-5 (),8 lJ•S 1,5 15 1 4S-8 1 49-0 1 4.3-8 1•5 0-2 7-5 0-9 13·5 1•7 
16 1 34•0 l .34•3 l 29-7 1·6 Q.2 7•6 0-8 l3•6 1·5 16 1 49-0 1 49-3 1 44•0 1•6 0-2 7•6 l•0 13•6 1·7 
17 1 34•3 l 34•5 l 30-0 1•7 0-2 7•7 0-8 13•7 1•5 17 1 49-3 1 49-5 144•3 1•7 0-2 7•7 1-0 13·7 1·7 
18 1 .34·5 1 34•8 1 30-2 1•8 0-2 7•8 0-8 13•8 1-5 18 1 49-5 1 49-8 l 44•5 1•8 0-2 7·8 1-0 13•8 1•7 
19 1 34•8 1 35-0 1 30-4 1•9 0-2 7•9 (),9 13•9 1·5 19 1 49-8 1 50-1 144•8 l •9 0-2 7,q l•0 13.q 1·7 

20 1 35-0 1 .35-3 1 30-7 2•0 0-2 8•0 0-9 14•0 1•5 20 l 50-0 1 50-3 1 45-0 2·0 0-3 8•0 1'0 14•0 1·8 
21 1 35-3 1 35-5 1 3(),9 2-1 0-2 8•1 (),9 14•1 1·5 21 1 50-.3 1 50-6 1 45-2 2-l 0-3 B-1 1'0 14•1 1·8 
22 1 35-5 1 35-8 131-1 2•2 0-2 8•2 (),9 14•2 1•5 22 1 50-5 1 50-8 1 45-5 2·2 0-.3 8•2 l·0 14 •2 1·8 
23 1 35-8 1 36-0 1 31-4 2•3 0-2 8•3 (),9 14•3 1·5 23 1 50-8 151-1 1 45-7 2•3 0-3 8•3 1-0 14•) 1·8 
24 1 36-0 1 .36-3 131-6 2•4 0-3 8•4 0-9 14•4 1-6 24 l 51•0 151-3 1 45-9 2•4 0-3 8•4 1-1 14•4 1·8 

25 1 36-3 1 36-5 131-9 2•5 0-3 8•5 0,9 14•5 1•6 25 151-3 151-6 1 46-2 2•5 0-3 8•5 H 14·S 1•8 
26 1 36-5 1 36-8 1 32•1 2•6 (),3 8•6 0,9 14•6 1-6 26 1 51•5 1 51·8 1 46-4 2•6 0-3 8•6 1-1 14•6 1•8 
27 1 36-8 1 37•0 1 32•3 2•7 0-3 8•7 0-9 14•7 1•6 27 151-8 1 52·1 1 46-7 2•7 0-3 8•7 1-1 14•7 1·8 
28 1 37•0 137•3 1 32•6 2•8 (),3 8•8 1-0 14•8 1•6 28 1 52•0 l 52•3 1 46-9 2•8 (),4 8•8 1-1 14•8 1-9 
29 1 37·3 1 37•5 1 32•8 2•9 0-3 8•9 l•0 14•9 1•6 29 1 52•3 1 52•6 147-1 2•9 (),4 8•9 l-1 14•9 1-9 

30 1 37•5 137-8 1 3.3-1 3•0 0-3 9•0 1-0 15•0 1•6 30 1 52•5 1 52•8 147-4 3•0 0-4 9•0 1-1 15•0 1•9 
31 1 37·8 1 3&0 1 3.3-3 H 0-3 9•1 1•0 15•1 1-6 31 1 52•8 1 5.3-1 147-6 3-1 (),4 9•1 H 15•1 1-9 
32 1 3&0 1 3&3 1 33-5 3•2 0-3 9•2 l•0 15•2 1•6 32 1 53·0 1 53•3 147-9 3•2 0-4 9•2 1·2 15•2 1-9 
33 13&3 1 38-5 1 33-8 3•3 (),4 9•3 l·0 15•3 1-7 33 1 5.3-3 1 5.3-6 141H 3•) 0-4 q.3 1•2 15•3 1-9 
34 1 3&5 1 3&8 134-0 3•4 (),4 9•4 1-0 15•4 1-7 34 1 53-5 1 53-8 148-3 3•4 (),4 9•4 1·2 15·4 1-9 

35 1 3&8 1 .39-0 1 34,3 3-5 (),4 9•5 l•0 15•5 1•7 35 1 5.3-8 1 54·1 1 48-6 3•5 0-4 9•5 1·2 15·5 1-9 
36 l 39•0 1 .39-3 1 34•5 3•6 (),4 9•6 l•0 15•6 1-7 36 1 54•0 1 54·3 1 48-8 )•6 0-5 9•6 1•2 15·6 2•0 
37 1 39-3 1 39-5 1 34.7 3·7 D-4 9•7 1-1 15·7 1-7 37 1 54.3 l 54•6 l 49-0 3•7 0-5 q,7 1•2 1S•7 2·0 
38 1 39-5 1 39-8 1 35-0 3•8 (),4 9•8 1-1 15•8 1•7 38 1 54•5 1 54•8 1 49-3 3•8 (),5 9•8 1·2 15•8 2·0 
39 1 39-8 1 40-0 1 35-2 3·9 0-4 9•9 1-1 15•9 1-7 39 1 54•8 1 55-1 1 49-5 3•9 0-5 9-9 1-2 15·9 2·0 

40 140-0 1 40-.3 1 35-4 4·0 (),4 10•0 1-1 16•0 1•7 40 1 55-0 1 55-3 1 49-8 4•0 0-5 10•0 1-3 16•0 2•0 
41 1 40-.3 1 40-5 1 35-7 4•1 (),4 10•1 H 16•1 1•7 41 1 55-3 1 55-6 l 50-0 4•1 0-5 10-1 1-3 16-1 2•0 
42 1 40-5 140-8 1 35-9 4•2 0-5 10•2 H 16•2 1•8 42 1 55-5 1 55-8 1 50-2 4•2 0-5 10•2 1-3 16•2 2·0 
43 1 40-8 1 41•0 1 36-2 4•3 0-5 10·3 H 16•3 1•8 43 1 55-8 1 56-1 1 50-5 4•3 0-5 10•3 1-3 16•3 2•0 
44 1 41·0 1 41•3 1 36-4 4•4 0-5 10·4 H 16•4 1•8 44 1 56-0 1 56-3 1 50-7 4•4 0-6 10-4 1•3 16•4 2·1 

45 141-3 1 41•5 1 36-6 4•5 0-5 10•5 H 16•5 1•8 45 1 56'.3 1 56-6 1 51•0 4•5 0-6 10·5 1-3 16·5 2-1 
46 1 41-5 141-8 1 .36-9 4•6 0-5 10·6 H 16•6 1•8 46 1 56-5 1 56-8 1 51•2 4•6 0-6 10•6 1•3 16•6 2·1 
47 1 41•8 1 42•0 1 37•1 4•7 0-5 10•7 1·2 16•7 1•8 47 1 56-8 157-1 1 51-4 4•7 0-6 10•7 1•3 16•1 2·1 
48 1 42•0 1 42•3 137-4 4•8 0-5 10•8 1·2 16•8 1•8 48 1 57•0 1 57.3 1 51•7 4•8 0-6 10•8 1-4 16•8 2-1 
49 1 42•3 1 42•5 137-6 4•9 (),5 10•9 1•2 16•9 1•8 49 1 57,3 1 57-6 151-9 4•? (),6 10,q J,4 )6•9 2-1 

50 l 42•5 1 42•8 1 37•8 ~-o 0-5 11•0 1·2 17'0 1•8 50 1 57.5 1 57•8 l 52•1 ~-o 0,6 11•0 l-4 1/oO 2•1 
51 1 42•8 1 4.3-0 1 38-1 5•1 (),6 11 •l 1·2 17'1 1-9 51 1 57•8 1 58-1 1 52·4 5•1 0-6 11-1 1-4 17-1 2·1 
52 l 43•0 1 4.3-3 1 .38-3 5•2 0-6 11•2 1•2 l/•2 1-9 52 1 58-0 1 58-3 1 52•6 5•2 (), 7 11•2 1-4 17•2 2-2 
53 1 43-3 1 4.3-5 1 38-5 5•3 0-6 11•3 1·2 17•3 1-9 53 1 58-3 1 58o6 l 52•9 S•J (J-7 11•3 1-4 l 1•3 2·2 
54 1 43•5 14.3-8 1 .38-8 5•4 0-6 11•4 1·2 17-4 1-9 54 1 58-5 1 58-8 1 5.3-1 5•4 0-7 11•4 1-4 17•4 2·2 

55 1 43•8 1 44•0 1 39-0 5•5 0-6 11·5 1•2 17•5 1-9 55 1 58-8 l 59-1 1 5.3-3 5•5 0-7 11•5 1-4 17•5 2·2 
56 l 44•0 1 44-3 1 39,3 5•6 0-6 11•6 1-3 17•6 1·9 
57 1 44,3 1 44•5 1 39,5 5•7 (),6 1-3 

; 
1•9 ll•7 17•7 

56 1 59-0 1 59-3 1 5.3-6 5•6 CH 11•6 1·5 17•6 2·2 
57 1 59-3 1 59-6 1 5.3-8 5•7 0-7 11•7 1·5 17•7 2·2 

58 l 44•5 1 44•8 1 39-7 5•8 0-6 ll•8 1•3 17•8 1-9 58 1 59-5 l 59-8 154-1 5•8 0-7 11•8 1·5 17·8 2-2 
59 1 44•8 1 45-0 1 40-0 5•9 0-6 11•9 1-3 17•9 1-9 59 1 59-8 2 00-1 1 54,3 5•9 0-7 11•9 1·5 17•9 2•2 

60 1 45-0 1 45-3 1 40-2 6•0 fH 12•0 1•3 18•0 2•0 60 2 00-0 2 00-3 1 54.5 6•0 0-8 12•0 1·5 18•0 2•3 



INCREMENTS AND CORRECTIONS 

m SUN V V V 

8 PLANETS ARIES MOON or Corr" or Corr• or Corr• 
d d d 

"' SUN V V V 

9 PLANETS ARIES MOON or Corr• or Corm or Corr• 
d d d 

s 0 
, 

0 , 0 I , , , I , , 
s 0 I 0 I 0 I I I I ' 

, 
' 00 2 00-0 2 0(),.3 1 54.5 O•O 0-0 6•0 (),9 12•0 1•7 00 2 15-0 2 15-4 2 08-9 O•O (),0 6•0 1·0 12•0 1•9 

01 2 0(),.3 2 0(),6 1 54-8 O•l (),0 t,,l 0-9 12•1 1-7 01 2 15-3 2 15-6 2 09-1 O•l ().0 6•1 l·O 12•1 1-9 
02 2 00-5 2 0(),8 1 55-0 0•2 (),0 6·2 (),9 12•2 1•7 02 2 15-5 2 15-9 2 09-3 0•2 (),0 6•2 1-0 12•2 1-9 
03 2 00-8 2 OH 1 55-2 0•3 (),0 6•3 (),9 12•3 1•7 03 2 15-8 2 16-1 2 09-6 0·3 (),0 6•3 l•O 12•3 1-9 
04 2 01•0 2 01-3 1 55-5 0•4 (J.l 6•4 (),9 12•4 1•8 04 2 16-0 2 16-4 2 09-8 0•4 ().1 6•4 1-0 12•4 2•0 

05 2 01-.3 2 01-6 1 55-7 0•5 (),1 6•5 (),9 12·5 1•8 05 2 16-3 2 16-6 2 1().0 0•5 0-1 6•5 l•O 12•5 2•0 
06 2 01•5 2 01•8 1 56-0 0•6 (),1 6•6 0-9 12•6 1•8 06 2 16-5 2 16-9 2 1().3 0•6 0-1 6•6 l·O 12•6 2·0 
07 2 01•8 2 02•1 1 56-2 0•7 (),1 6•7 (),9 12•7 1·8 07 2 16-8 2 17-1 2 1().5 0•7 ().1 6•7 1-1 12•7 2·0 
08 2 02•0 2 02·.3 1 56-4 0•8 (),1 6•8 1-0 12•8 1•8 08 2 17•0 2 17•4 2 10-8 0•8 0-1 6•8 H 12•8 2•0 
09 2 02•3 2 02•6 1 56-7 0•9 (),1 6•9 1-0 12•9 1•8 09 2 17•3 217-6 211-0 0•9 0-1 6•9 1-1 12•9 2·0 

10 2 02·5 2 02•8 1 56,9 l•O (),1 7•0 l•0 13•0 1-8 10 2 17•5 217-9 2 11·2 l•O 0-2 7•0 H 13·0 2·1 
11 2 02•8 2 0.3-1 1 57•2 l•l (),2 7-1 1-0 13-1 1-9 11 2 17•8 2 18-1 2 ll·5 l•l ().2 7-1 H 13·1 2-1 
12 2 03•0 2 0,3,.3 157-4 1•2 (),2 7•2 l•0 13•2 1-9 12 2 l&O 2 18-4 2 11•7 1•2 0-2 7•2 1-1 13•2 2-1 
13 2 0.3-.3 2 0.3-6 1 57•6 1•3 (),2 7·3 l·O 13•3 1-9 13 2 1&3 2 1&6 2 12·0 1•3 0-2 7•3 1·2 13•3 2-1 
14 2 03-5 2 03-8 157-9 1•4 (),2 7•4 l·0 13-4 1-9 14 2 18-5 2 18-9 2 12·2 1·4 ().2 7•4 1•2 13•4 2-1 

15 2 0.3•8 2 04-1 1 58-1 l•S (),2 7•5 1-1 13-S 1-9 15 2 1&8 2 19-1 2 12-4 1•5 0-2 7•5 1·2 13·5 2-1 
16 2 04·0 2 04•3 1 58-4 1-6 (),2 7•6 1-1 13·6 1-9 16 2 19-0 2 19-4 212-7 1•6 (),3 7-1, 1·2 13•6 2•2 
17 2 04•.3 2 04•6 1 58-6 1•7 (),2 7•7 H 13•7 1-9 17 2 19-3 219-6 2 12·9 1•7 ()..3 7•7 1-2 13•7 2•2 
18 2 04•5 2 04•8 1 58-8 1•8 (),3 7•8 1-1 13•8 2·0 18 2 19-5 2 19-9 2 13-1 1•8 ()..3 7•8 1·2 13•8 2-2 
19 2 04•8 2 05-1 1 59-1 1..-9 0-3 7•9 1-1 13•9 2·0 19 2 19-8 2 20-1 2 1.3-4 1•9 ()..3 7•9 1•3 13•9 2·2 

20 2 05-0 2 05-.3 1 59-3 2-0 (),3 8•0 1-1 14•0 2•0 20 2 20,0 2 2().4 21.3-6 2•0 (),,3 8•0 1-3 14•0 2•2 
21 2 05-.3 2 05-6 1 59-5 2•1 0,3 8•1 1-1 14•1 2·0 21 2 2().3 2 20-6 213-9 2•1 0-3 8•1 1-3 14•1 2•2 
22 2 05-5 2 05-8 1 59-8 2•2 (),3 8•2 1•2 14•2 2•0 22 2 20-5 2 20-9 214-1 2•2 (),,3 8•2 1-3 14•2 2·2 
23 2 05-8 2 06-1 2 00,0 2•3 (),3 8•3 1·2 14·3 2•0 23 2 20-8 221-1 2 14•3 2•3 0,4 8•3 1-3 14•3 2•3 
24 2 06,0 2 06,.3 2 0(),.3 2•4 (),,3 8•4 1·2 14•4 2•0 24 2 21-0 2 21-4 214-6 2•4 (),4 8•4 1•3 14•4 2·3 

25 2 06,.3 2 06,6 2 00-5 2•5 ().4 8•5 1·2 14-S 2·1 25 2 21-3 2 21-6 2 14•8 2•5 (),4 8•5 1•3 14•5 2•3 
26 2 06-5 2 06-8 2 00-7 2•6 ().4 8•6 1·2 14•6 2-1 26 2 21·5 2 21-9 2 15-1 2•6 ().4 8•6 1-4 14•6 2•3 
27 2 06-8 2 07-1 2 01•0 2•7 ().4 8•7 1•2 14•7 2•1 27 221-8 2 22•1 2 15-3 2•7 0-4 8•7 1-4 14•7 2•3 
28 2 07•0 2 07-.3 2 01·2 2•8 0-4 8•8 1·2 14•8 2-1 28 2 22•0 2 22-4 2 15-5 2•8 (),4 8•8 1-4 14•8 2·3 
29 2 07•3 2 07-6 2 01·5 2•9 0-4 8•9 1-3 14•9 2-1 29 2 22•3 2 22•6 2 15•8 2•9 0-5 8•9 1-4 14•9 2•4 

30 2 07•5 2 07•8 2 01•7 3•0 (),4 9•0 •1•3 15•0 2-1 30 2 22·5 2 22•9 2 16-0 3•0 0-5 9•0 1-4 15•0 2•4 
31 2 07•8 2 08-1 2 01-9 ),} 0-4 9•1 1·3 15•1 2-1 31 2 22•8 2 23-1 2 16-2 H 0-5 9•1 1-4 15•1 2-4 
32 2 08-0 2 08-4 2 02•2 3•2 0-5 9•2 1-3 15•2 2•2 32 2 2.3-0 2 23-4 2 16-5 3•2 0-5 9•2 1·5 15•2 2-4 
33 2 08'3 2 08'6 2 02•4 3•3 (),5 9•3 1-3 15•3 2•2 33 2 23-3 2 2.3-6 2 16-7 3•3 0-5 9•3 1•5 15•3 2•4 
34 2 08-5 2 08-9 2 02•6 3•4 0-5 9·4 1-3 15•4 2-2 34 2 2.3-5 2 23-9 2 17•0 3•4 (),5 9•4 1·5 15·4 2-4 

35 2 08-8 2 09-1 2 02•9 3•5 0-5 9•5 1-3 15•5 2·2 35 2 2.3-8 2 24-1 2 17·2 3•5 0-6 9•5 1·5 15•5 2·5 
36 2 09-0 2 09-4 2 03-1 3•6 (),5 9•6 1-4 15•6 2•2 36 2 24•0 2 24-4 2 17-4 3•6 0-6 9•6 1·5 15•6 2•5 
37 2 09-3 2 09-6 2 0.3-4 3•7 (),5 9•7 1-4 15•7 2•2 37 2 24•3 2 24•6 2 17•7 3•7 0-6 9•7 1•5 15•7 2·5 
38 2 09-5 2 09-9 2 03-6 3•8 (),5 9•8 1-4 15•8 2·2 38 2 24•5 2 24•9 2 17•9 3•8 0-6 9•8 1-6 15•8 2•5 
39 2 09-8 2 10-1 2 03-8 3•9 (),6 9•9 1-4 15•9 2•.3 39 2 24•8 2 25-1 2 1&2 3•9 0-6 9•9 1-6 15·9 2•5 

40 2 10-0 2 1(),4 2 04•1 4•0 0-6 10•0 1-4 16•0 2•3 40 2 25-0 2 25-4 2 18-4 4•0 0-6 10•0 1-6 16•0 2·5 
41 2 10-3 2 10-6 2 04-3 4•1 (),6 10•1 1-4 16•1 2•.3 41 2 25-3 2 25-6 2 18-6 4•1 0-6 10•1 1-6 16•1 2•5 
42 2 10-5 2 10-9 2 04-6 4•2 (),6 10•2 1-4 16•2 2·3 42 2 25-5 2 25-9 2 1&9 4•2 0-7 10•2 1-6 16•2 2•6 
43 2 10-8 2 11·1 2 04-8 4•3 (),6 10•3 1•5 16•3 2·3 43 2 25-8 2 26-1 2 19-1 4•3 0-7 10•3 1-6 16•3 2•fi 
44 2 11•0 211-4 2 05-0 4•4 0-6 10•4 1•5 16•4 2•3 44 2 26-0 2 26-4 2 19-3 4•4 0-7 10•4 1-6 16•4 2·6 

45 211-3 211-6 2 05-3 4-S 0-6 10•5 1·5 16-S 2-3 45 2 26-3 2 26-7 2 19-6 4•5 0-7 10•5 1-7 16•5 2•6 
46 211-5 211•9 2 05-5 N, 0-7 10•6 1•5 16•6 2-4 46 2 26-5 2 26-9 2 19-8 4•6 0-7 10•6 1-7 16•6 2•6 
47 211-8 2 12•1 2 05-7 4•7 0-7 10•7 1·5 16•7 2-4 47 2 26-8 2 27•2 2 20,1 4•7 (),7 10•7 1•7 16•7 2-6 
48 2 12·0 2 12-4 2 06-0 4•8 (),7 10•8 1•5 16•8 2·4 48 2 27•0 2 27-4 2 20-3 4•8 0-8 10•8 1-7 16•8 2-7 
49 2 12•3 212-6 2 06-2 4-9 0-7 10-9 1·5 16•9 2-4 49 2 27•3 2 27•7 2 20-5 4•9 0-8 10•9 1-7 16•9 2•7 

50 2 12•5 2 12•9 2 06-5 5•0 0-7 11•0 1-6 17•0 2-4 50 2 27•5 2 27•9 2 20-8 S•O (),8 ll•O 1-7 17•0 2•7 
51 2 12•8 2 13-1 2 06-7 5•1 0-7 lM 1-6 17•1 2-4 51 2 27•8 2 28-2 2 21•0 5•1 0-8 11•1 1·8 17•1 2•7 
52 2 13-0 2 1.3-4 2 06-9 5•2 0-7 11•2 1-6 17•2 2·4 52 2 2&0 2 28-4 2 21-.3 5•2 (),8 11•2 Ht 17•2 2-7 
53 2 1.3-3 2 1.3-6 2 07•2 5•3 (),8 11•3 1•6 17•3 2•5 53 2 28-.3 2 28-7 2 21·5 5•3 0-8 11•3 1·8 17•3 2•7 
54 2 1.3-5 2 1.3-9 2 07-4 5-4 0-8 11•4 1•6 17•4 2•5 54 2 2&5 2 28-9 2 21-7 5•4 (),9 11•4 1•8 17•4 2•8 

55 2 13-8 2 14•1 2 07-7 5•5 0-8 11•5 1-6 17•5 2·5 55 2 28-8 2 29-2 2 22•0 5•5 (),9 11•5 1•8 17•5 2•8 
56 2 14•0 2 14-4 2 07•9 5•6 0-8 11-1, 1-6 17•6 2•5 56 2 29-0 2 29-4 2 22·2 5•6 (),9 11•6 1•8 17•6 2•8 
57 2 14•3 2 14•6 2 0!H 5•7 (),8 11•7 1-7 17•7 2•5 57 2 29-3 2 29-7 2 22·5 5•7 (),9 11•7 1-9 17•7 2·8 
58 2 14•5 2 14•9 2 08-4 : . (),8 11·8 1-7 17•8 2·5 58 2 29-5 2 29-9 2 22-7 5•8 (),9 11•8 1-9 17•8 2-8 
59 2 14•8 2 15-1 2 0&6 5•9 0-8 11•9 1-7 17•9 2•5 59 2 29-8 2 30-2 2 22•9 5•9 0-9 11•9 1-9 17•9 2•8 

60 2 15-0 2 15-4 2 0&9 6•0 0-9 12•0 1-7 18•0 2·6 60 2 30-0 2 3 ().4 2 2.3•2 6•0 l·0 12•0 1-9 18•0 2·9 



INCREMENTS AND CORRECTIONS 

m SUN fl fl fl 

10 ARIES MOON or Corr• or Corr• or Corr" 
PLANETS d d d 

m SUN fl ti fl 

II ARIES MOON or Corr• or Corr• or Corm 
PLANETS d d d 

s 0 ' 0 
, 

0 ' ' 
, , , I , • 0 I 0 

, 
0 

, I , 
' 

, , , 

00 2 30-0 2 30-4 2 23-2 0•0 0-0 6•0 1-1 12•0 2-1 00 2 45-0 2 45-5 2 37•5 0•0 0-0 6•0 1·2 12·0 2·3 
01 2 30-3 2 30-7 2 23-4 O•l (),0 6•1 H 12•1 2-1 01 2 45-3 2 45-7 2 37-7 O·l 0-0 b•l 1•2 12-1 2·.3 
02 2 30-5 2 30-9 2 23-6 0•2 0-0 6•2 H 12•2 2•1 02 2 45-5 2 46-0 2 38-0 0•2 0-0 6•2 1•2 12•2 2·3 
03 2 30-8 2 31•2 2 23-9 0•3 0-1 6•3 H 12•3 2·2 0.3 2 45-8 2 46-2 2 38-2 0•3 (),1 6•3 1·2 12·3 2-4 
04 2 31•0 2 31-4 2 24-1 0•4 0-1 6•4 1-1 12•4 2·2 04 2 46-0 2 46-5 2 .38-4 0•4 (),1 6•4 1·2 12·4 2-4 

05 2 31•3 2 31-7 2 24-4 0•5 0-1 6•5 H 12•5 2·2 05 2 46-3 2 46-7 2 38-7 0•5 (),1 6•5 1·2 12-, 2-4 
06 2 31•5 2 31•9 224-6 0•6 0-1 6•6 1•2 12•6 2·2 06 2 46-5 2 47-0 2 .38-9 0•6 0-1 6•6 1-3 12•6 2·4 
07 2 31•8 2 32•2 2 24-8 0•7 0-1 6•7 1•2 12•7 2-2 07 2 46-8 2 47•2 2 39-2 0•7 (),1 6•7 1•3 12•7 2-4 
08 2 32•0 2 32•4 2 25-1 0•8 0-1 6•8 1·2 12•8 2·2 08 2 47•0 2 47•5 2 39-4 0•8 0-2 6•8 1•3 12•8 2•5 
09 2 32•3 2 32•7 2 25-3 0•9 0-2 6·9 1•2 12•9 2•3 09 2 47-3 247-7 239-6 0•9 0·2 6•9 1·3 12•9 2·5 

10 2 32•5 2 32•9 2 25-6 l•0 0-2 7•0 1·2 13•0 2-3 10 2 47•5 2 48-0 2 39-9 l•0 0-2 7-0 1-3 13•0 2·5 
11 2 32•8 2 3.3-2 2 25-8 1-1 0-2 7•1 1·2 13-1 2·.3 11 2 47•8 2 48-2 2 40-1 M 0-2 7•1 1-4 13-1 2·5 
12 2 .3.3•0 2 .33-4 2 26-0 1•2 (),2 7-2 1-3 13•2 2•.3 12 2 48-0 2 48-5 2 40-3 1-2 0-2 7•2 1-4 l3·2 2·5 
13 2 .33-3 2 .3.3-7 2 26-.3 1•3 0-2 7•3 l•.3 1J•3 2•.3 13 2 48-3 2 48•7 2 40-6 1•3 0-2 7•3 1-4 13·3 2·5 
14 2 33-5 2 3.3-9 2 26-5 1•4 0-2 7•4 1-.3 13•4 2•.3 14 2 48-5 2 49-0 2 40-8 1·4 0-3 7•4 1-4 13•4 2-6 

15 2 .33•8 2 34•2 2 26-7 1•5 0-.3 7•5 1-.3 U•S 2'4 15 2 48-8 2 49-2 241-l 1-5,(),3 7•5 1-4 13•5 2·6 
16 2 .34•0 2 34-4 2 27•0 1•6 0-3 7•6 1-.3 13•6 2-4 16 2 49-0 2 49-5 2 41-3 1•6 (i.3 7•6 1-5 13·6 2·6 
17 2 34·3 2 34-7 2 27•2 1•7 0-.3 7•7 1-3 1'•7 2-4 17 2 49-.3 2 49-7 2 41·5 1•7 0-3 7•7 1•5 13•7 2•6 
18 2 34·5 2 .34•9 2 27•5 1•8 0-3 7•8 1-4 13•8 2-4 18 2 49-5 2 50-0 2 41•8 1•8 0-3 7•8 1•5 13·8 2·6 
19 2 34•8 2 35-2 2 27•7 1•9 0-.3 7•9 1-4 13•9 2•4 19 2 49•8 2 50-2 2 42•0 1•9 0-4 7•9 1·5 l3•9 2·7 

20 2 35-0 2 .35-4 2 27-9 2•0 (),4 8•0 1-4 14•0 2•5 20 2 50-0 2 50-5 2 42•.3 2•0 0-4 8•0 1·5 14•0 2·7 
21 2 .35-3 2 .35-7 2 28-2 2•1 ().4 8•1 1-4 14•1 2•5 21 2 50-3 2 50-7 2 42•5 2-1 (),4 8-1 1-6 14•1 2-7 
22 2 .35-5 2 .35-9 2 28-4 2•2 ().4 8•2 1-4 14•2 2·5 22 2 50-5 2 51•0 2 42•7 2•2 (),4 8•2 1-6 14•2 2-7 
23 2 35-8 2 36-2 2 211-7 2•3 0-4 8•3 1•5 14•3 2•5 23 2 50-8 2 51-2 2 43-0 2•3 (),4 8•3 1-6 14•3 2·7 
24 2 .36-0 2 .36-4 2 213-9 2•4 ().4 8•4 1•5 14•4 2•5 24 2 51•0 2 51·5 2 43-2 2•4 0-5 8•4 1-6 14•4 2·8 

25 2 .36-.3 2 .36-7 2 29-1 2•5 ().4 8•S 1•5 14-5 2•5 25 2 51-3 2 51•7 2 43-4 2-5 (),5 8-S 1-6 14•5 2·8 
26 2 .36-5 2 .36-9 2 29-4 2•6 0-5 8•6 1-S 14-1, 2•6 26 2 51•5 2 52•0 2 43-7 2•6 0-5 8•6 1-6 14·6 2·8 
27 2 36-8 2 .37•2 2 29-6 2•7 (),5 8•7 1·5 14•7 2•6 27 2 51•8 2 52•2 2 4.3•9 2•7 0-5 8•7 1•7 14•7 2•8 
28 2 .37•0 2 37-4 2 29-8 2•8 0-5 8•8 1·5 14•8 2•6 28 2 52•0 2 52·5 244-2 2•8 0-5 8•8 1•7 14•8 2•8 
29 237•.3 2.37-7 2 .30-1 2-9 0-5 8•9 1-6 14-9 2-6 29 2 52•3 2 52•7 2 44•4 2•9 0-6 8•9 1-7 14·9 2•9 

30 2 37•5 2 .37•9 2 .30-.3 3•0 0-5 9•0 1'6 15•0 2·6 30 2 52•5 2 53-0 2 44•6 3•0 0-6 9•0 1•7 15·0 2•9 
31 2 37•8 2 .38-2 2 30-6 3-1 0-5 9•1 1'6 15·1 2-6 .31 2 52•8 2 53-2 2 44-9 3-1 0-6 9•1 1-7 15•1 2•9 
32 2 .38-0 2 .38-4 2 30-8 3•2 0-6 9•2 1•6 15•2 2-7 32 2 53-0 2 5.3-5 2 45-1 3•2 0-6 9•2 1·8 15•2 2-9 
33 2 38-.3 2 .38-7 2 31•0 3•3 0-6 9•3 1-6 15•3 2-7 33 2 53-.3 2 53-7 2 45-4 3•3 0-6 9•3 1·8 15·3 2•9 
34 2 .38-5 2 .38-9 2 .31•.3 3•4 0-6 '1-4 1-6 15•4 2•7 34 2 53-5 2 54•0 2 45-6 3-4 0-7 9•4 1•8 15•4 3•0 

35 2 .38-8 2 .39-2 2 31·5 3•5 0-6 9-5 1-7 15•5 2-7 .35 2 5.3-8 2 54·2 2 45-8 3-5 0-7 9•5 1·8 15•5 3-0 
36 2 .39-0 2 39-4 2 .31•8 3•6 0-6 9•6 1-7 15•6 2-7 36 2 54•0 2 54·5 2 46-1 3•6 0-7 9•6 1•8 15•6 3·0 
37 2 39-3 2 39-7 2 32•0 3•7 0-6 9•7 1-7 15•7 2•7 37 2 54•3 2 54-7 2 46-3 3•7 0-7 9•7 1'9 15•7 .3•0 
38 2 .39-5 2 .39-9 2 .32•2 3•8 0-7 9•8 1•7 15•8 2•8 38 2 54•5 2 55-0 2 46-6 3•8 0-7 9•8 1-9 15•8 3•0 
39 2 39-8 2 40-2 2 32•5 3•9 0-7 9.q 1-7 15•9 2•8 39 2 54•8 2 55-2 2 46-8 3•9 0-7 9•9 1-9 15•9 3·0 

40 2 40-0 2 40-4 2 .32•7 4•0 0-7 10•0 1-8 16•0 2•8 40 2 55-0 2 55-5 2 47•0 4•0 0-8 10•0 1-9 11,·0 3-1 
41 2 40-3 2 40-7 2 .32•9 4-1 0-7 lo-l 1·8 16•1 2•8 41 2 55-.3 2 55-7 2 47-3 4•1 0-8 10•1 1-9 16•1 3-1 
42 2 40-5 2 40-9 2 .33-2 4•2 0-7 10•2 1•8 16•2 2•8 42 2 55-5 2 56-0 2 47•5 4•2 0-8 10•2 2•0 16·2 3-1 
43 2 40-8 2 41-2 2.3.3-4 4•3 (),8 10•3 1•8 16•3 2•9 43 2 55-8 2 56-2 247-7 4·3 0-8 10•3 2·0 16·3 3•1 
44 241-0 2 41-4 2 33-7 4•4 0-8 10•4 1·8 16•4 2·9 44 2 56-0 2 56-5 2 4&0 4•4 0-8 10•4 2•0 16·4 3-1 

45 241-3 2 41•7 2 .33-9 4•5 0-8 10•5 1•8 16-5 2•9 45 2 56-3 2 56-7 2 48-2 4•5 0-9 10•5 2·0 16·5 3•2 
46 2 41•5 2 41-9 2.34-1 4•6 0-8 10•6 1'9 16•6 2•9 46 2 56-5 2 57-0 2 48-5 4•6 0-9 10•6 2•0 16•6 .3•2 
47 241-8 2 42·2 2 .34-4 4•7 0-8 10•7 1-9 16•7 2•9 47 2 56-8 2 57-2 2 48-7 4•7 0-9 10•7 2-1 16•7 .3·2 
48 2 42•0 2 42-4 2 .34-6 4•8 0-8 10•8 1'9 16•8 2•9 48 2 57•0 2 57·5 2 48-9 4•8 0-9 10•8 2-1 16•8 3-2 
49 2 42•3 2 42•7 2 34-9 4•9 0-9 10•9 1•9 16•9 .3-0 49 2 57-3 2 57-7 2 49-2 4•9 0-9 10•9 2-1 16•9 3-2 

50 2 42·5 2 42·9 2 .35-1 5•0 0-9 11•0 1'9 17•0 3-0 50 2 57•5 2 5&0 2 49-4 5·0 1·0 ll•0 2-1 17•0 3.3 
51 2 42·8 2 4.3-2 2 .35-3 S•l 0-9 11-1 1'9 17•1 3-0 51 2 57•8 2 58-2 2 49-7 5•1 l•0 11•1 2-1 17•1 3-3 
52 2 43-0 2 43-4 2 .35-6 5•2 (),9 11•2 2•0 17•2 3-0 52 2 58-0 2 58-5 2 49-9 5•2 l·0 11-2 2·1 17•2 3-3 
53 2 43-.3 2 4.3-7 2 35-8 5•3 (),9 11•3 2•0 17•3 3-0 5.3 2 58-.3 2 58-7 2 50-1 5•3 l•0 11•3 2·2 11-3 3-3 
54 2 43-5 2 4,3,9 2 .36-1 5•4 (),9 11•4 2·0 17•4 3-0 54 2 58-5 2 59-0 2 50-4 5•4 l•0 11-4 2·2 17•4 3-3 

55 2 43-8 2 44-2 2 36-.3 5•5 l•O 11•5 2•0 17•5 3-1 55 2 58-8 2 59•2 2 50-6 5•5 1-1 11•5 2-2 11·5 3·4 
56 2 44•0 2 44-4 2 .36-5 5•6 l•O 11•6 2·0 17•6 .3-1 56 2 59-0 2 59-5 2 50-8 5•6 H 11•6 2·2 17-1, 3-4 
57 244•3 2 44•7 2 .36-8 5•7 l•O 11•7 2•0 17•7 .3-1 57 2 59-.3 2 59-7 2 51-1 5•7 H 11•7 2-2 17•/ 3.4 
58 2 44•5 2 45-0 2 .37·0 5•8 l·O 11•8 2-1 17•8 .3-1 58 2 59-5 .3 00-0 2 51•.3 5•8 H 11•8 2-3 17•8 3.4 
59 2 44•8 2 45-2 2 .37•2 5•9 l•O 11·9 2-1 17•9 3-1 59 2 59-8 3 00-2 2 51-6 5•9 1-1 11•9 2·.3 17•9 3-4 

60 2 45-0 2 45-5 2 37•5 6•0 1-1 12•0 2-1 18•0 3-2 60 3 00-0 3 00-5 2 51•8 6•0 1·2 12-0 2•.3 18•0 3-5 



INCREMENTS AND CORRECTIONS 

m SUN V ti ti 

12 ARIES MOON or Corr• or Corm or Corr• PLANETS d d d 

m SUN ti ti ti 

13 PLANETS 
ARIES MOON or Corr• or Corr• or Corrn 

d d d 
s 0 0 ' 0 ' ' ' ' ' s 0 ' 0 ' " 

, , 
00 3 00-0 3 00-5 2 51•8 0•0 (),0 6·0 1-3 12•0 2·5 00 3 15-0 3 15-5 3 06-1 0•0 0-0 6•0 1-4 12•0 2·7 
01 3 00-3 3 00-7 2 52•0 0•l 0-0 6•1 1-3 12-1 2·5 01 3 15-3 3 15-8 3 06-4 Q,l 0-0 6•1 1-4 12-1 2·7 
02 3 00-5 3 01·0 2 52•3 0•2 0-0 6•2 1-3 12•2 2•5 02 3 15-5 3 16-0 3 06-6 0•2 0-0 6•2 1·4 12•2 2·7 
03 3 00-8 3 01•2 2 52·5 0•3 0-1 6•3 1-3 12•3 2•6 03 3 15-8 3 16-3 3 06-8 0•3 0-1 6•3 1•4 12·3 2·8 
04 3 01-0 3 01·5 2 52·8 0•4 0-1 6•4 1-3 12•4 2·6 04 3 16-0 3 16-5 3 07-1 0·4 0-1 6•4 1-4 12•4 2•8 

05 3 01•3 3 01•7 2 5,3,0 0•5 0-1 6•5 1-4 12·5 2•6 05 3 16-3 3 16-8 3 07-3 0•5 0-1 6•5 1•5 12•5 2•8 
06 3 01•5 3 02·0 2 5,3,2 0•6 0-1 6•6 1-4 12•6 2•6 06 3 16-5 3 17•0 3 07•5 0•6 0-1 6•6 1·5 12•6 2•8 
07 3 01·8 3 02·2 2 5,3,5 0·7 0-1 6•7 1-4 12-7 2·6 07 3 16-8 317-3 3 07·8 0"7 0-2 6•7 1•5 12•7 2·9 
08 3 02•0 3 02·5 2 5,3,7 0•8 0-2 6•8 1-4 12•8 2-7 08 3 17·0 3 17•5 3 O&O 0•8 0-2 6·8 1·5 12•8 2·9 
09 3 02•3 3 02·7 2 53.9 0•9 0-2 6•9 1-4 12•9 2•7 09 317-3 3 17•8 3 0&3 0•9 0-2 6•9 1-6 12•9 2·9 

10 3 02•5 3 0,3,0 2 54·2 l•0 0-2 7•0 1•5 13•0 2•7 10 3 17·5 3 18·0 3 08-5 l •0 0-2 ·7•0 1-6 13•0 2•9 
11 3 02•8 3 0,3,.3 2 54•4 l·l 0-2 7•1 1·5 13-1 2-7 11 3 17•8 3 1&3 3 0&7 l•l 0-2 7•1 1-6 13•1 2•9 
12 3 0,3,0 3 0.3-5 2 54-7 1•2 0-3 7•2 1•5 13·2 2•8 12 3 18•0 3 1&5 3 09-0 1•2 (),3 7•2 1-6 13•2 3-0 
13 3 0,3,3 3 0.3-8 2 54.9 1•3 0-3 7•3 1·5 lH 2·8 13 3 1&3 3 1&8 3 09-2 1•3 0-3 7•3 1-6 13·3 3-0 
14 3 D3•!'> 3 D4·0 2 55-1 1•4 0-3 7•4 1·5 13·4 2•8 14 3 18-5 3 19-0 3 09-5 1•4 0-3 7•4 1•7 13·4 3•0 

15 3 03•8 3 04•3 2 55-4 l •5 0-3 7•5 1-6 13-5 2·8 15 3 1&8 3 19-3 3 09-7 1•5 0-3 1•5 1•7 13•5 3-0 
16 3 04·0 3 04·5 2 55-6 l ·6 0-3 7•6 1-6 13-t, 2·8 16 3 19-0 3 19-5 3 09-9 1·6 0-4 7•6 1•7 13•1, ,3,1 
17 3 04•3 3 04•8 2 55-9 1•7 o-4 7•7 1-6 13•7 2·9 17 3 19-3 3 19-8 3 10-2 1·7 o-4 7•7 1·7 13•7 ,3,l 

18 3 04•5 3 05-0 2 56-1 l •8 0-4 7•8 1-6 13•8 2·9 18 3 19-5 3 20-0 3 10-4 1•8 0-4 7•8 1·8 13•8 3·1 
19 3 04•8 3 05-3 2 56-3 1•9 0-4 7•9 1-6 13·9 2·9 19 3 19-8 3 20-3 3 10-7 1•9 0-4 7•9 1·8 13·9 3-1 

20 3 05-0 3 05-5 2 56-6 2•0 o-4 8•0 1•7 14•0 2•9 20 3 20-0 3 20-5 3 10-9 2·0 0-5 8•0 1•8 14•0 3-2 
21 3 05-3 3 05-8 2 56-8 2•1 0-4 8•1 1-7 14•1 2·9 21 3 20-3 3 20-8 311-1 M 0-5 8•1 1•8 14•1 .3-2 
22 3 05-5 3 06-0 2 57•0 2•2 0-5 8•2 1•7 14•2 3-0 22 3 20-5 3 21·0 3 11-4 2·2 0-5 8•2 1•8 14•2 3-2 
23 3 05-8 3 06-3 2 57•3 2•3 0-5 8•3 1-7 14•3 ,3,0 23 3 20-8 3 21•3 311-6 2•3 0-5 8•3 1-9 14•3 3·2 
24 3 06-0 3 06-5 2 57.5 2•4 0-5 8•4 1•8 14•4 ,3,0 24 3 21·0 321-6 311-8 2•4 0-5 8•4 1-9 14•4 ,3,2 

25 3 06-3 3 06-8 2 57•8 2-5 0-5 8•5 1·8 14•5 ,3,0 25 3 21-3 3 21•8 312-1 2•5 0-6 8•5 1-9 14•5 3-3 
26 3 06-5 3 07•0 2 5&0 2•6 0-5 8•6 1•8 14•6 .3-0 26 3 21·5 3 22•1 3 12·3 2•6 0-6 6•b 1-9 14·6 3-3 
27 3 06-8 3 07•3 2 5&2 2•7 0-6 8•7 1·8 14•7 ,3,1 27 3 21·8 3 22·3 3 12•6 2•7 0-6 8•7 2•0 14•7 3-3 
28 3 07-0 3 07•5 2 5&5 2•8 0-6 8•8 1•8 14•8 3•1 28 3 22·0 3 22•6 3 12•8 2·8 0-6 8·8 2·0 14•8 3.3 
29 3 07-3 3 07-8 2 5&7 2•9 0-6 8•9 1-9 14•9 ,3,l 29 3 22•3 3 22·8 313-0 2•9 0-7 8•9 2•0 14•9 ,3,4 

30 3 07•5 3 O&O 2 59-0 3•0 0-6 9•0 1•9 15•0 ,3,l 30 3 22·5 3 23-1 3 13·3 3•0 0-7 9•0 2•0 15•0 3-4 
31 3 07•8 3 0&3 2 59-2 3•1 0-6 9-1 1-9 15•1 ,3,1 31 3 22·8 3 23-3 3 13-5 3•1 0-7 9•1 2·0 15•1 3-4 
32 3 O&O 3 08-5 2 59-4 3•2 0-7 9•2 1-9 15•2 ,3,2 32 3 23-0 3 23•6 3 1.3-8 3•2 0-7 9•2 2-1 15•2 3-4 
33 3 0&3 3 08-8 2 59-7 3•3 0-7 9•3 1-9 15·3 ,3,2 33 3 23-3 3 23·8 3 14•0 3•3 0-7 9•3 2-1 15·3 3-4 
34 3 08-5 3 09-0 2 59-9 3•4 0-7 9•4 2•0 15•4 ,3,2 34 3 2,3,5 324-1 3 14•2 3•4 0-8 9•4 2-1 15•4 3·5 

35 3 08-8 3 09-3 3 00-2 3•5 0-7 9•5 2·0 15•5 3•2 35 3 2.3-8 3 24·3 3 14•5 3•5 0-8 9•5 2•1 15•5 ,3,5 
36 3 09-0 3 09-5 3 00.4 3•6 0-8 9•6 2•0 15•6 ,3,3 36 3 24•0 3 24•6 3 14•7 3•6 0-8 9•6 2·2 15•6 3-5 
37 3 09-3 3 09-8 3 00-6 3•7 0.8 9•7 2•0 15•7 ,3,3 37 3 24•3 3 24·8 3 149 3•7 0-8 9•7 2-2 15•7 ,3,5 
38 3 09-5 3 10-0 3 00.9 3•8 0-8 9•8 2·0 15•8 3•3 38 3 24·5 3 25-1 3 15-2 3•8 0-9 9•8 2-2 15•8 3-6 
39 3 09-8 3 10-3 3 01-1 3•9 0-8 9•9 2-1 15•9 ,3,3 39 3 24·8 3 25-3 3 15-4 3•9 0-9 9•9 2-2 15•9 .3-6 

40 31().0 3 10-5 3 01•3 4•0 0-8 10•0 2-1 16·0 ,3,3 40 3 25-0 3 25-6 3 15-7 4•0 0-9 10•0 2•3 16•0 ,3,6 
41 3 10-3 3 10-8 3 01-6 4•1 0-9 10•1 2-1 16•1 ,3,4 41 3 25-3 3 25-8 3 15-9 4•1 0-9 10•1 2•3 16•1 3-6 
42 3 10-5 311-0 3 01•8 4•2 0-9 10•2 2-1 16•2 ,3,4 42 3 25-5 3 26-1 3 16-1 4•2 0-9 10•2 2•3 lb•2 ,3,6 
43 3 10-8 3 11-3 3 02•1 4•3 Q.9 10•3 2-1 16•3 ,3,4 43 3 25-8 3 26-3 3 16-4 4•3 1-0 10•3 2·3 16•3 3•7 
44 3 11•0 311•5 3 02·3 4•4 0-9 10'4 2·2 16•4 ,3,4 44 3 26-0 3 26-6 3 16-6 4•4 1-0 10•4 2·3 16·4 3-7 

45 3 11·3 311-8 3 02•5 4-5 0-9 10•5. 2·2 16•5 ,3,4 45 3 26-3 3 26-8 3 16-9 4·5 l•0 10•5 2-4 16•5 3-7 
46 311•5 3 12•0 3 02•8 4•6 l•O 10•6 2•2 16•6 ,3,5 46 3 26-5 327-1 3 17•1 4•6 l•O 10•6 2-4 16-o 3-7 
47 311-8 3 12•3 3 0,3,0 4•7 l•O 10•7 2•2 16•7 ,3,5 47 3 26-8 3 27•3 317-3 4•7 1-1 10•7 2·4 16•7 3-8 
48 3 12·0 3 12·5 3 0,3,3 4•8 l•O 10•8 2·3 16•8 ,3,5 48 3 27•0 327-6 317-6 4•8 H 10•8 2•4 16•8 3-8 
49 3 12·3 3 12·8 3 0,3,5 4•9 1-0 10•9 2•3 16•9 ,3,5 49 327-3 3 27•8 317-8 4·9 H 10•9 2·5 lb•9 3-8 

50 3 12•5 3 1,3,0 3 03-7 5•0 l•0 11•0 2•3 17•0 3-5 50 3 27·5 3 2&1 3 l&O 5•0 H ll•0 2•5 17•b 3-8 
51 3 12•8 3 13-3 3 04•0 5•1 1-1 11•1 2·3 17-1 3-6 51 3 27•8 3 213-3 3 1&3 5-1 H ll•l 2·5 17•1 3-8 
52 3 13-0 3 13-5 3 04•2 5•2 l•l 11•2 2•3 17•2 .3-6 52 3 28-0 3 28-6 3 1&5 5•2 1·2 11•2 2·5 17•2 3-9 
53 3 13-3 3 1,3,8 3 04-4 5•3 l•l 11•3 24 17•3 3-6 53 3 28-3 3 213-8 3 1&8 5•3 1-2 11•3 2•5 17•3 3-9 
54 3 13-5 314•0 3 04•7 5•4 1-1 11'4 24 17'4 3-6 54 3 28-5 3 29-1 3 19-0 5•4 1·2 11•4 2·6 17•4 3-9 

55 3 13-8 3 14•3 3 04•9 5-5 1-1 11•5 24 17•5 3-6 55 3 28-8 3 29-3 3 19-2 5•5 1•2 11•5 2·6 17•5 3-9' 
56 3 14•0 3 14•5 3 05-2 5•b 1·2 11•6 2·4 17•6 ,3,7 56 3 29-0 329-6 3 19-5 5·6 1-3 11•6 2·6 17-o 4•0 
57 3 14•3 3 14•8 3 05-4 5•7 1•2 11•7 2-4 17•7 3.7 57 3 29-3 3 29-8 3 19-7 5•7 1-3 ll•7 2•6 17.7 4•0 
58 3 14•5 3 15-0 3 05-6 5•• 1•2 ll•8 2•5 17•8 3-7 58 3 29-5 3 30-1 3 20-0 5-ll 1-3 11•8 2•7 17•8 40 
59 3 14•8 3 15-3 3 05-9 5•9 1•2 11•9 2•5 17•9 3-7 59 3 29-8 3 30-3 3 20-2 5·9 1-3 11·9 2·7 17•9 4•0 

60 3 15-0 3 15-5 3 06-1 6•0 1•3 12·0 2•5 18•0 3-8 60 3 30-0 3 30-6 3 20-4 6•0 1-4 12,0 2•7 18•0 4-1 
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m SUN V V V 

IS ARIES MOON or Corr• or Corr• or Corr• PLANETS d d d 

s 0 , 0 
, 

0 ' ' ' ' ' ' ' s 0 
, 

0 
, 0 ' 

, 
' ' 

, 
' 

00 3 30-0 3 30-6 3 2().4 O•O 0-0 6•0 1·5 12•0 2•9 00 3 45-0 3 45-6 3 34•8 0•0 0-0 6•0 1-6 12•0 .H 
01 3 30-3 3 30-8 3 20-7 0•l 0-0 6•1 1·5 12-1 2•9 01 3 45-3 3 45-9 3 35-0 0•l 0-0 6•1 1·6 12•1 3-1 
02 3 30-5 331-1 3 20-9 0•2 0-0 6•2 1·5 12•2 2-9 02 3 45-5 3 46-1 3 35-2 0•2 0-1 6•2 1-6 12•2 3-2 
03 3 30-8 3 31·3 3 21-1 0•3 0-1 6•3 1•5 12•3 3-0 03 3 45-8 3 46-4 3 35-5 0•3 0-1 6•3 1-6 12•3 3·2 
04 331-0 331-6 321-4 0•4 CH 6•4 1•5 12•4 3-0 04 3 46-0 3 46-6 3 35-7 0•4 0-1 6•4 1·7 12•4 3·2 

05 3 31·3 3 31•8 3 21•6 0•5 0-1 6•5 1-6 12•5 3-0 05 3 46-3 3 46-9 3 35-9 0•5 0-1 6•5 l-7 12•5 3·2 
06 3 31·5 3 .32•1 .321-9 0•6 0-1 6•6 1-6 12•6 3-0 06 3 46-5 3 4H 3 .36-2 0•6 0-2 6•6 1·7 12•6 .3-3 
07 3 .31·8 3 32•.3 3 22•1 0•7 0-2 6•7 1-6 12•7 3-1 07 3 46-8 347-4 3 36-4 0•1 0-2 6•7 1·7 12•7 3-3 
08 3 32•0 3 32•6 .3 22•3 0•8 0-2 6•8 1-6 12•8 3-1 08 347-0 3 47•6 3 36-7 0•8 0-2 6·8 1•8 12•8 3-3 
09 3 .32•.3 .3 .32•8 .3 22•6 0•9 0-2 6•9 1-7 12•9 3-1 09 347-3 347-9 3 36-9 0•9 0-2 6•9 1·8 12•9 3-3 

10 3 32•5 .3 .33-1 .3 22•8 l•O 0-2 7•0 1•7 13·0 3-1 10 3 47•5 3 48-1 3 3H l•O 0-3 7•0 1-8 13•0 3.4 

11 3 32•8 3 .33-3 3 23-1 H 0-3 7•1 1•7 13-1 3-2 11 3 47·8 3 48-4 3 37-4 H 0-3 M NI 13•1 3-4 
12 3 33•0 3 33-6 3 23-3 1•2 0-3 /•2 1-7 13•2 3-2 12 3 48-0 3 48-6 3 37-6 1·2 (),3 7•2 1-9 13•2 3-4 
13 3 33.3 3 33-8 3 23-5 l ·3 0-3 7•3 1•8 13•3 3·2 13 3 48-3 3 48-9 3 37-9 1·3 (),3 7•3 1-9 l3•J 3.4 
14 3 33.5 3 34•1 3 23-8 l •4 0-3 7•4 1•8 13•4 3-2 14 3 48-5 3 49-1 3 38-1 1•4 0-4 7•4 1·9 13•4 3-5 

15 3 33•8 3 34·3 3 24•0 1•5 ().4 7,S 1•8 13•5 3-3 15 3 48-8 3 49-4 3 38-3 l •5 ().4 7•5 1-9 13•5 3-5 
16 3 34•0 3 34•6 3 24•3 1·6 0-4 7-1, 1•8 13•6 3-3 16 3 49-0 3 49-6 3 38-6 H, (),4 7•6 2•0 13•6 3-S 
17 3 34.3 3 34•8 3 24•5 l •/ 0-4 7•7 1-9 13•7 3-3 17 3 49-.3 3 49-9 .3 .38-8 1•7 0-4 7•7 2•0 13·/ 3-5 
18 3 34.5 3 .35-1 3 24•7 1•8 0-4 7•8 M 13•8 3-3 18 3 49-5 3 5().1 3 39-0 l ·8 (),5 7•8 2·0 13·8 3-6 
19 3 34•8 3 35-3 .3 25-0 l •9 0-5 7"1 1-9 13•9 3-4 19 3 49-8 3 50-4 3 39-3 l •9 0-5 7•9 2·0 13•9 .3-6 

20 3 35-0 3 35-6 3 25-2 2•0 0-5 8•0 1-9 14•0 3-4 20 3 50-0 3 50-6 3 39-5 2•0 0-5 8•0 2-1 14•0 3•6 
21 3 35-3 3 .35-8 3 25-4 2•1 0-5 8-1 2•0 14•1 3-4 21 3 50-3 3 50-9 .3 39-8 2•1 0-5 8•1 2•1 14·1 3-6 
22 3 35-5 3 36-1 3 25-7 2•2 0-5 8-2/ 2•0 14•2 3-4 22 3 50-5 3 51-1 3 40-0 2•2 0-6 8•2 2•1 14•2 3-7 
23 3 35-8 3 36-3 3 25-9 2·3 0-6 8•3 2•0 14•3 3-5 23 3 50-8 3 51·4 .3 40-2 2•3 0-6 8•3 2·1 14•3 3-7 
24 3 36-0 3 36-6 3 26-2 2•4 0-6 8•4 2•0 14•4 3-5 24 3 51-0 .3 51-6 3 40-5 2•4 0-6 8•4 2·2 14•4 3-7 

25 3 36-3 3 36-8 3 26-4 2•5 0-6 8•5 2-1 14•5 3-5 25 3 51-.3 3 51-9 3 40-7 2•5 0-6 8•5 2•2 14•5 .3.7 
26 3 36-5 3 3H 3 26-6 2•6 0-6 8•6 z.1 14•6 3-5 26 3 51•5 3 52-1 3 41•0 2•6 0-7 8•6 2•2 14 •6 3-8 
27 3 36-8 3 37•3 3 26-9 2•7 0-7 8•7 2•1 14•7 3-6 27 .3 51•8 3 52•4 3 41•2 2•7 0-7 8•7 2•2 14•7 3-8 
28 3 37•0 3 37·6 , 27•1 2•8 0-7 8-8 2·1 14•8 3-6 28 3 52•0 3 52•6 341'4 2•8 0-7 8•8 2•3 14•8 3-8 
29 3 37-3 3 37•8 3 27-4 2•9 0-7 8•9 2•2 14•9 3-6 29 3 52•3 3 52•9 3 41•7 2•9 0-7 8•9 2•.3 14•9 3-8 

30 3 37.5 3 .38-1 327-6 3•0 0-7 9•0 2•2 15•0 3-6 30 3 52·5 3 53-1 341-9 3•0 0-8 9•0 2•3 15•0 3-9 
31 3 37•8 3 38-3 3 27•8 N 0-7 9•1 2·2 15•1 3-6 31 3 52•8 3 53-4 342-1 3•1 0-8 9-1 2•4 15•1 3-9 
32 3 38-0 3 38-6 3 28-1 3•2 0-8 9•2 2·2 15•2 3-7 32 3 53-0 3 53-6 .3 42·4 3•2 0-8 9•2 2·4 15·2 3-9 
33 3 38-3 3 38-8 3 28-3 3•3 0-8 9•3 2•2 15•3 3-7 33 3 53-3 3 53-9 3 42·6 3•3 0-9 9•3 2-4 15•3 4·0 
.34 3 38-5 3 39-1 3 28-5 3•4 0-8 9-4 2•3 15•4 3-7 34 3 53•5 3 SH 3 42·9 3•4 0-9 9•4 2·4 15·4 4·0 

35 3 38-8 3 39-3 3 28-8 3•5 0-8 9•5 2•3 15•5 3-7 35 3 53-8 3 54-4 3 43-1 3•5 (),9 9•5 2•5 15•5 4•0 
36 3 39-0 339-6 3 29-0 3•6 0-9 9•6 2·3 15•6 3-8 36 3 54•0 3 54•6 3 43-3 3•6 0-9 9•6 2•5 15•6 4·0 
37 3 39-3 3 39-9 3 29-3 3•7 0-9 9•7 2•3 15•7 .3-8 37 3 54•3 3 54•9 3 43•6 3•7 l·0 9·7 2•5 15•7 4-1 
38 3 39.5 3 40-1 3 29-5 3•8 0-9 9•8 2-4 15•8 3-8 38 3 54·5 3 55-1 3 43-8 3•8 1-0 9•8 2•5 15•8 4-1 
39 3 39-8 3 4(),4 3 29-7 3•9 0-9 9•9 2-4 15"1 3-8 39 3 54-8 3 55-4 344-1 3·9 1-0 9•9 2•6 15•9 H 

40 3 40-0 3 40-6 3 30-0 4•0 1-0 10-0 2-4 16•0 3-9 40 3 55-0 3 55-6 3 44•3 4•0 l•0 10-0 2·6 16•0 4•1 
41 3 40-3 3 40-9 .3 3(),2 4•1 l•0 lo.I 2-4 16•1 3-9 41 3 55-3 3 55-9 3 44·5 4•1 H 10•1 2•6 16•1 4•2 
42 3 4(),5 34H 3 .3(),5 4•2 l•0 10•2 2•5 16•2 3-9 42 3 55-5 3 56-1 3 44-8 4•2 H 10•2 2·6 16•2 4•2 
43 3 40-8 341-4 3 30-7 4•3 l·0 10•3 2•5 16•3 3-9 43 3 55-8 3 56-4 3 45-0 4•3 H 10·3 2•7 16•3 4-2 
44 3 41·0 341-6 3 3(),9 4•4 l•l 10•4 2•5 16-4 4•0 44 3 56-0 3 56-6 .3 45-2 4•4 H 10-4 2·7 16•4 4·2 

45 3 41•3 3 41•9 3 31·2 4,S H 10•5 2·5 16•5 4•0 45 3 56-3 3 56-9 .3 45-5 4•5 1·2 10-S 2•7 16•5 4•3 
46 3 41•5 3 42·1 3 31•4 4•6 1-1 10•6 2•6 16•6 4-0 46 3 56-5 3 57•1 3 45-7 4•6 1-2 10•6 2-7 16-6 4.3 
47 3 41·8 3 42-4 331-6 4•7 1-1 10•7 2•6 11,•7 4-0 47 3 56-8 3 57-4 3 46-0 4•7 1·2 10•7 2•8 16•7 4•3 
48 3 42•0 3 42·6 331-9 4•8 1·2 10•8 2•6 16•8 4-1 48 3 57•0 3 57-6 3 46-2 4•8 1•2 10•8 2•8 16•8 4-3 
49 3 42•3 3 42•9 .3 32•1 4•9 1•2 10"'1 2•6 16•9 4-1 49 3 57•3 3 57-9 3 46-4 ~•9 1•3 10-9 2•8 16·9 4.4 

50 3 42•5 3 43-1 3 32•4 5•0 1•2 ll•O 2-7 11-0 4-1 50 3 57•5 3 58-2 3 46-7 5•0 1•3 11•0 2·8 1/ ·0 4·4 
51 3 42•8 3 43-4 3 32•6 5•1 1•2 11-1 2•7 17-1 4-1 51 3 57•8 3 58-4 3 46-9 5-1 1·3 11-1 2-9 l/•l 4-4 
52 3 43-0 3 43-6 3 32•8 5•2 1•3 11•2 2•7 17•2 4•2 52 3 58-0 3 58-7 347-2 S•2 1-3 11'2 2•9 l /•2 4·4 
53 3 43-3 3 43-9 3 33-1 5•3 1-3 11•3 2-7 17•3 4·2 53 3 58-3 3 58-9 347-4 5•3 1-4 11•) 2·9 17•3 4·5 
54 3 43-5 3 44•1 3 33-3 5•4 1-3 11·4 2·8 17•4 4•2 54 3 58-5 3 59-2 3 47-6 5•4 1·4 11-4 2•9 17-4 4.5 

55 3 43·8 3 44-4 3 33-6 5•5 1·3 11,S 2•8 17•5 4-2 55 3 58-8 .3 59-4 347-9 5•5 1·4 11•5 3-0 17•5 4·5 
56 3 44•0 3 44•6 3 33-8 5•6 1-4 11•6 2•8 17•6 4-3 56 3 59-0 3 59-7 3 48-1 5•6 1-4 11•6 3-0 17•6 4·5 
57 3 44.3 3 44·9 3 34-0 5•7 1-4 11•7 2•8 17•7 4.3 57 3 59-3 3 59-9 3 48-4 5•7 1•5 11-7 3-0 17•7 4-6 
58 3 44•5 3 45-1 3 34-3 5•8 1-4 11•8 2•9 17•8 4·3 58 3 59-5 4 00-2 3 48-6 5•8 1•5 11-8 3-0 17•8 4-6 
59 3 44•8 3 45-4 3 34•5 5•9 1-4 11•9 2·9 17•9 4•3 59 3 59-8 4 00-4 3 48-8 5•9 1·5 11•9 3-1 17•9 4•6 

60 3 45-0 3 45-6 3 34•8 6•0 1·5 12•0 2-9 18•0 4-4 60 4 00-0 4 0(),7 3 49-1 6•0 1-6 12•0 3-1 18•0 4-7 



INCREMENTS AND CORRECTIONS 
,n SUN I'./ I'./ I'./ 

16 ARIES MOON or Corr" or Corr" or Corr" PLANETS d d d 
>-·· 

m SUN I'./ I'./ I'./ 

17 PLANETS 
ARIES MOON or Corr" or Corr" or Corr" 

d d d 

' 
0 n , •. , , 

s 0 0 0 
, , , 

00 4 0().0 4 0().7 .3 49·1 0•0 (),0 6·0 1•7 12·0 .3 . .3 00 4 15·0 4 15-7 4 03-4 O•O 0-0 6•0 1·8 12•0 .3-5 
01 4 0()..3 4 0(),9 .3 49 • .3 O•l 0-0 6·1 1·7 12•1 .3 • .3 01 4 15-.3 4 15-9 4 0.3-6 O·l 0-0 6•1 1·8 12•1 .3.5 
02 4 0().5 4 01•2 .3 49.5 0·2 (),1 6•2 1•7 12•2 3-4 02 4 15-5 4 16-2 4 0.3•9 0•2 (),1 6·2 1·8 12•2 .3-6 
0.3 4 0().8 4 OH .3 49•8 0•3 ().1 6•3 1•7 12•3 .3-4 0.3 4 15-8 4 16-5 4 04-1 0•3 ().1 6•3 1-8 12•3 .3•6 
04 4 01·0 4 01·7 .3 5().0 0•4 ().1 6•4 1•8 12•4 .3.4 04 4 16-0 4 16-7 4 04•.3 0•4 0-1 6•4 1-9 12•4 .3-6 

05 4 01•.3 4 01-9 .3 5()..3 0•5 ().1 6•5 1-8 12•5 .3-4 05 4 16-.3 4 17·0 4 04·6 0•5 (),1 6•5 1-9 12·5 .3-6 
06 4 01•5 4 02·2 .3 5().5 0•6 (),2 6•6 1-8 12•6 .3-5 06 4 16-5 4 17·2 4 04•8 0•6 (),2 6•6 1-9 12•6 .3·7 
07 4 01•8 4 02•4 .3 5().7 0•7 (),2 6·7 1•8 12•7 .3-5 07 4 16-8 4 17•5 4 05-1 0•7 (),2 6•7 2•0 12•7 3-7 
08 4 02·0 4 02·7 .3 51-0 0·8 (),2 6•8 1-9 12•8 .3-5 08 4 17-0 417-7 4 05-.3 0-S (),2 6·8 2·0 12•8 .3.7 
09 4 02•.3 4 02•9 .3 51·2 0•9 (),2 6•9 1-9 12•9 .3-5 09 4 17-3 4 18-0 4 05-5 0•9 (),.3 6•9 2·0 12•9 .3·8 

10 4 02•5 4 0.3-2 .3 51·5 l•0 ()..3 7·0 1-9 13·0 .3-6 10 4 17-5 4 18-2 4 05-8 l•0 0-.3 7·0 2·0 U•O .3•8 
11 4 02•8 4 0.3-4 3 51-7 l•l (),.3 7•1 2•0 13•1 .3-6 11 4 17•8 4 18-5 4 06-0 l •l 0-.3 7-1 2·1 13-1 3-8 
12 4 0.3-0 4 0.3•7 .3 51-9 1•2 (),.3 7•2 2·0 13•2 .3-6 12 4 18-0 4 18-7 4 06-2 1 •2 ().4 7-2 2-1 !J•2 .3-9 
1.3 4 0.3•.3 4 0.3·9 .3 52•2 1•3 (),4 7•3 2•0 13•3 .3-7 1.3 4 18•.3 4 19-0 4 06-5 1•3 0-4 /•J 2-1 lJ•J .3-9 
14 4 0.3·5 4 04•2 .3 52•4 1·4 (),4 7-4 2•0 l3•4 3-7 14 4 18-5 4 19·2 4 06-7 1•4 (),4 7 .4 2-2 1),4 .3-9 

15 4 0.3·8 4 04-4 .3 52·6 1•5 (),4 7•5 2-1 13•5 .3-7 15 4 18-8 4 19-5 4 07-0 1•5 0,4 7·5 2·2 l3•5 .3-9 
16 4 04•0 4 04•7 .3 52·9 1•6 D-4 7•6 2•1 13•6 .3-7 16 4 19-0 4 19-7 4 07•2 1•6 (),5 /•6 2·2 13•6 4·0 
17 4 04•.3 4 04•9 .3 5.3-1 1•7 (),5 7•7 2-1 13•7 .3-8 17 4 19-.3 4 20.0 4 07-4 l •7 0-5 7·7 2•2 13•7 4•0 
18 4 04•5 4 05-2 .3 5.3-4 1·8 (),5 7•8 2-1 13·8 .3-8 18 419-5 4 2().2 4 07-7 1•8 (),5 7·8 2·.3 13•8 4-0 
19 4 04•8 4 05-4 .3 5.3•6 1·9 (),5 7•9 2•2 13·9 .3-8 19 4 19-8 4 2(),5 4 07•9 1•9 ().6 7•9 2•.3 13•9 4-1 

20 4 05-0 4 05-7 .3 5.3-8 2•0 (),6 8•0 2-2 14•0 .3-9 20 4 20.0 4 20.7 4 08-2 2•0 (),6 8-0 2·.3 14•0 4-1 
21 4 05-.3 4 05-9 .3 54•1 2-1 (),6 8•1 2-2 14·1 .3-9 21 4 20..3 4 21-0 4 08-4 2•1 ().6 8•1 2·4 14•1 4-1 
22 4 05-5 4 06-2 .3 54 • .3 2·2 (),6 8•2 2-.3 14·2 .3-9 22 4 2().5 4 21·2 4 08-6 2•2 (),6 8•2 2•4 14•2 4-1 
2.3 4 05-8 4 06-4 .3 54•6 2•3 (),6 8•3 2-.3 14·3 .3-9 23 4 2().8 4 21-5 4 08-9 2•3 0.7 8•3 2·4 14•3 4·2 
24 4 06-0 4 06-7 .3 54•8 2·4 (),7 8•4 2·.3 14•4 4·0 24 4 21-0 4 21-7 4 09-1 2•4 (),7 8•4 2·5 14•4 4·2 

25 4 06-.3 4 06-9 .3 55-0 2·5 0-7 8•5 2·.3 14·5 4·0 25 4 21•.3 4 22•0 4 09-.3 2•5 (),7 8-5 2·5 14•5 4-2 
26 4 06-5 4 07·2 .3 55-.3 2•6 (). 7 8•6 2·4 14•6 4·0 26 4 21-5 4 22•2 4 09-6 2•6 (),8 8•6 2•5 14•6 4•.3 
27 4 06-8 4 07-4 .3 55-5 2•7 0-7 8•7 2·4 14•7 4·0 27 421-8 4 22•5 4 09-8 2•7 0-8 8•7 2·5 14•7 4-.3 
28 4 07-0 4 07·7 .3 55-7 2•8 (),8 8-8 2·4 14•8 4-1 28 4 22•0 4 22•7 4 10.1 2•8 (),8 8-S 2•6 14•8 4•.3 
29 4 07-.3 4 07-9 .3 56-0 2·9 (),8 8·9 2·4 14•9 4-1 29 4 22·.3 4 2.3-0 4 1(),.3 2•9 (),8 8-9 2•6 14•9 4 • .3 

30 4 07•5 4 08-2 .3 56-2 3•0 (),8 9•0 2•5 15•0 4•1 30 4 22•5 4 2.3-2 4 10.5 3•0 ().9 9-0 2•6 15•0 4-4 
31 4 07•8 4 08-4 .3 56-5 3·1 (),9 9•1 2•5 15·1 4·2 31 4 22•8 4 2.3-5 4 10.8 3-1 (),9 9•1 2-7 15•1 4•4 
32 4 08-0 4 08-7 .3 56-7 3•2 (),9 9•2 2•5 15•2 4·2 32 4 2.3-0 4 2.3-7 411-0 3•2 ().9 9•2 2•7 15•2 4.4 
3.3 4 08-.3 4 08-9 .3 56-9 3•3 (),9 9•3 2•6 15•3 4•2 3.3 4 2.3-.3 4 24•0 411·.3 3•3 l•0 9•3 2-7 15•3 4·5 
34 4 08-5 4 09-2 .3 57•2 3•4 (),9 9'4 2•6 15•4 4•2 34 4 2.3•5 4 24•2 411•5 3•4 l•O 9•4 2-7 15•4 4.5 

35 4 08-8 4 09-4 .3 57•4 3•5 1-0 9•5 2•6 15•5 4•.3 35 4 2.3-8 4 24-5 4 11•7 3•5 1·0 9•5 2•8 15•5 4.5 
36 4 09-0 4 09-7 .3 57-7 3•6 1-0 9•6 2•6 15•6 4·.3 36 4 24·0 424-7 4 12•0 3•6 l•l 9•6 2·8 15•6 4·6 
37 4 09-.3 4 09-9 .3 57•9 3•7 l·0 9•7 2•7 15•7 4·.3 37 4 24•.3 4 25-0 4 12•2 3•7 l•l 9•7 2•8 15•7 4•6 
38 4 09-5 4 10-2 .3 58-1 3•8 1-0 9•8 2•7 15•8 4•.3 .38 4 24·5 4 25-2 4 12•5 3•8 H 9•8 2·9 15•8 4•6 
.39 4 09-8 4 1(),4 .3 58-4 3•9 1-1 9•9 2·7 15·9 4·4 39 4 24•8 4 25-5 4 12·7 3•9 1-1 9•9 2•9 15·9 4•6 

40 4 10-0 4 10-7 .3 58-6 4·0 1-1 10•0 2•8 16•0 4·4 40 4 25-0 4 25-7 4 12·9 4•0 1·2 10•0 2·9 16·0 4.7 
41 4 1(),.3 4 1().9 .3 58-8 4•1 l•l 10•1 2·8 16•1 4·4 41 4 25-.3 4 26-0 4 13-2 4•1 1·2 10•1 2·9 16•1 4-7 
42 4 10-5 4 11·2 .3 59-1 4•2 1·2 10•2 2·8 16·2 4·5 42 4 25-5 4 26'2 4 13-4 4•2 1·2 10•2 3-0 16•2 4.7 
43 4 1(),8 4 11-4 .3 59-.3 4·3 1·2 10•3 2·8 16•3 4·5 43 4 25-8 4 26-5 4 13-6 4•3 l•.3 10•3 .3-0 16•3 4•8 
44 4 no 4 11-7 .3 59-6 4•4 1-2 10•4 2•9 16•4 4·5 44 4 26-0 4 26-7 4 13-9 4•4 1-.3 10•4 3-0 16•4 4•8 

45 411-.3 411-9 .3 59-8 4•5 1·2 10·5 2·9 16-S 4.5 45 4 26-.3 4 27•0 414-1 4•5 1•3 10-S .3-1 16•5 4•8 
46 4 11•5 4 12·2 4 0(),0 4-E• l•.3 10•6 2•9 16•6 4•6 46 4 26-5 4 27•2 414-4 4•6 1·.3 10•6 .3-1 16•6 4•8 
47 4 11-8 4 12-4 4 0(),J 4•7 l·.3 10•7 2•9 16•7 4-6 47 4 26-8 4 27•5 4 14•6 4•7 1-4 10•7 H 16•7 4.9 
48 4 12·0 4 12·7 4 0(),5 4•8 l•.3 10•8 .3-0 16·8 4-6 48 4 27•0 4 27-7 4 14•8 4-S 1-4 10•8 .3-2 16•8 4.9 
49 4 12·.3 4 12·9 4 0(),8 4•9 1-.3 10·9 .3-0 16•9 4-6 49 4 27•3 4 28-0 4 15-1 4•9 1-4 10•9 .3-2 16·9 4.9 

50 4 12•5 4 13-2 4 01•0 5•0 1·4 11•0 .3-0 17•0 4•7 50 4 27·5 4 28-2 4 15-3 5•0 1•5 11•0 .3-2 17•0 5-0 
51 4 12•8 4 1.3-4 4 01·2 5•1 1-4 ll-1 .3-1 17-1 4•7 51 4 27•8 4 28-5 4 15-6 5•1 1•5 11-1 .3-2 17•1 5-0 
52 4 1.3-0 4 1.3•7 4 01·5 5·2 1•4 11•2 .3-1 17•2 4.7 52 4 28-0 4 28-7 4 15-8 5•2 1•5 11•2 .3-.3 17•2 5-0 
53 4 1.3-.3 41.3-9 4 01•7 5·3 1·5 11•3 H 17•3 4·8 53 4 28-3 4 29-0 4 16-0 5•3 1·5 11•3 .3-.3 17•3 5-0 
54 4 1.3-5 4 14•2 4 02·0 5·4 1·5 11 '4 .3-1 17•4 4·8 54 4 28-5 4 29-2 4 16-3 5•4 1-6 11-4 .3-.3 17•4 5-1 

55 4 l.3-8 4 14·4 4 02•2 5•5 1·5 11•5 .3-2 17,S 4•8 55 4 28-8 4 29-5 4 16-5 5•5 1-6 ll-S .3-4 17•5 5-1 
56 4 14·0 414-7 4 02-4 5•6 1·5 11•6 .3-2 17•6 4·8 56 4 29-0 4 29-7 4 16'7 5•6 1-6 11•6 .3-4 17•6 5-1 
57 4 14•.3 4 14·9 4 02-7 5•7 1-6 11•7 .3-2 17•7 4-9 57 4 29-3 4 .3().0 4 17•0 5•7 1-7 11•7 .3-4 17•7 5-2 
58 4 14•5 4 15-2 4 02·9 S•fl 1-6 11•8 .3-2 17•8 4•9 58 4 29-5 4 .30-2 4 17•2 5•8 1-7 11•8 .3-4 17•8 5-2 
59 4 14•8 4 15-4 4 0.3-1 5•9 1-6 11•9 .3-3 17•9 4·9 59 4 29-8 4 .3(),5 4 17•5 5•9 1-7 11•9 3-5 17•9 5-2 

60 4 15-0 4 15-7 4 0.3-4 6•0 1·7 12-0 .3-.3 18•0 5-0 60 4 3(),0 4 .3(),7 4 17•7 6•0 1·8 12•0 .3-5 18•0 5-.3 



INCREMENTS AND CORRECTIONS 

m SUN V V V 

18 ARIES MOON or Corr" or Corr" or Corm 
PLANETS d d d 

"' SUN V V V 

19 ARIES MOON or Corr• or Corr" or Corr• 
PLANETS d d d 

• . " 
, . , , , , , 

' 
, • • , 

0 I 0 , , , , 
' 

00 4 3().0 4 30-7 417-7 0•0 0-0 6•0 1-9 12•0 3-7 00 4 45,0 4 45-8 4 32•0 0•0 (),0 6•0 2·0 12•0 ,3,9 
01 4 30-3 4 31•0 4 17•9 0•l 0-0 b-1 1-9 12'1 3-7 01 4 45-.3 4 46,,0 4 32•3 0•l 0-0 6•1 2·0 12•1 3.9 
02 4 3().5 4 31·2 4 1(1,2 0•2 0-1 6•2 1•9 12•2 3-8 02 4 45-5 4 46,,.3 4 32•5 0•2 0-1 6•2 2•0 12•2 4•0 
03 4 30-8 4 31-5 4 18-4 0•3 0-1 6•3 1·9 12•3 3-8 03 4 45-8 4 4(,,5 4 32•7 0•3 0-1 6•3 2·0 12•3 4•0 
04 4 31•0 4 31'7 4 1(1,7 0"4 0-1 6•4 2•0 12•4 3-8 04 4 46,,0 4 46,,8 4 3,3,0 0•4 (),1 6-4 2-1 12•4 40 

05 4 31-3 4 32•0 418,9 0•5 0-2 6'5 2•0 12'5 .3-9 05 4 46,,3 4 47•0 4 33-2 0•5 0-2 6'5 2·1 12•5 4-1 
06 4 .31•5 4 32•2 4 19-1 0•6 0-2 6,t, 2•0 12•6 .3-9 06 4 46,,5 4 47•3 4 3.3-4 0•6 0-2 6•6 2•1 12·6 4-1 
07 4 .31·8 4 32•5 4 19-4 0•7 0-2 6•7 2-1 12•7 .3-9 07 4 46,,8 4 47•5 43.3-7 0•7 0-2 6•7 2·2 12•7 4•1 
08 4 32•0 4 32•7 4 19-6 0•8 0-2 6'8 2•1 12•8 .3-9 08 4 47•0 4 47•8 4 33-9 0•8 (),3 6•8 2•2 12•8 4•2 
09 4 32•3 4 3.3-0 4 19-8 0•9 0-3 6•9 2-1 12•9 40 09 4 47·3 4 48-0 4 34•2 0-9 0-3 6•9 2·2 12•9 4-2 

10 4 32•5 4 3.3-2 4 2(),1 l•0 0-3 7-0 2·2 13•0 4•0 10 4 47•5 4 4(1,3 4 .34•4 l•O (),3 7·0 2•3 13•0 4·2 
11 4 32•8 4 3.3-5 4 20-3 l•l 0-3 7•1 2•2 13•1 4-0 11 4 47•8 4 48-5 434-6 1-l (),4 7•1 2•3 13•1 4-3 
12 4 33·0 4 3.3-7 4 2(),6 1•2 (),4 7•2 2•2 13•2 4-1 12 4 48-0 4 48-8 4 34•9 1•2 (),4 7•2 2•3 13•2 4-3 
13 4 3.3-3 4 34•0 4 20-8 1•3 (),4 7•3 2•3 13•3 4-1 13 4 48-.3 4 49-0 4 35-1 1•3 (),4 7•3 2•4 13•3 4-.3 
14 4 33.5 4 34•2 4 21•0 1-4 (),4 7-4 2•3 13•4 4-1 14 4 4&5 4 49-3 4 35-4 1•4 0-5 7-4 2-4 13•4 4-4 

15 4 3.3-8 4 345 421-3 l •5 (),5 7"5 2•3 13'5 4-2 15 4 48-8 4 49-5 4 35-6 1•5 (),5 7'5 2·4 13•5 4.4 
16 4 34•0 4 34-8 4 21•5 1•6 0-5 7,t, 2•3 13•6 4-2 16 4 49-0 4 49-8 4 35-8 1•6 (),5 7•6 2•5 13•6 4-4 
17 4 34·3 4 35-0 4 21•8 l •7 (),5 1•1 2-4 13•7 4•2 17 4 49-3 4 50-0 4 36,,l 1•7 0-6 7•7 2·5 13•7 4.5 
18 4 34•5 4 35-3 4 22•0 1•8 0-6 7•8 2-4 13•8 4•3 18 4 49-5 4 5(),.3 4 36,,3 1•8 0-6 7'8 2·5 13•8 4·5 
19 4 34•8 4 35-5 4 22•2 1•9 0-6 7•9 2•4 13-9 4.3 19 4 49-8 4 5(),5 4 .3(,,6 1•9 0-6 7•9 2•6 13•9 4.5 

20 4 35-0 4 35-8 4 22•5 2•0 (),6 8,0 2•5 14,0 4•3 20 4 50-0 4 50-8 4 36,,8 2•0 0.7 8-0 2·6 14•0 4•6 
21 4 35-3 4 36,,0 4 22•7 N 0-6 8•1 2•5 14•1 4-3 21 4 50-3 4 51•0 4.37-0 2-1 (),7 B•l 2•6 14•1 4-6 
22 4 35-5 4 36,,3 4 22•9 2•2 0-7 8•2 2·5 14•2 4-4 22 4 5(),5 4 51-3 4 37•3 2•2 0-7 8•2 2-7 14•2 4•6 
23 4 .35-8 4 3(,,5 4 2.3-2 2•3 (),7 8•3 2•6 14•3 4-4 23 4 50-8 4 51•5 4 37.5 2•3 0-7 8•3 2•7 14•3 4-6 
24 4 .3(,,0 4 36,,8 4 2.3-4 2-4 (),7 8-4 2•6 14'4 4-4 24 4 51•0 4 51•8 437-7 2•4 0-8 8-4 2•7 14'4 4•7 

25 4 .36,,.3 4 37•0 4 2.3•7 2-S 0-8 8"5 2•6 14•5 4•5 25 4 51-.3 4 52•0 4 .38-0 2•5 0-8 8'5 2•8 14•5 4•7 
26 4 3(,,5 4 .37•.3 4 2.3-9 2•6 (),8 8•6 2•7 14•6 4·5 26 4 51•5 4 52•3 4 .3(1,2 2•6 0-8 8•6 2•8 14•6 4-7 
27 4 .36,,8 4 37.5 4 24-1 2•7 0-8 8•7 2•7 14•7 4.5 27 4 51•8 4 52•5 4 3(1,5 2•7 (),9 8•7 2•8 14•7 4·8 
28 4 :n-o 4 .37•8 424-4 2•8 (),9 8•8 2-7 14•8 4•6 28 4 52•0 4 52•8 4 .38-7 2•8 (),9 8•8 2•9 14•8 4•8 
29 4 37.3 4 .38-0 4 24-6 2•9 (),9 8•9 2-7 14•9 4•6 29 4 52·3 4 53-1 4 38-9 2•9 0-9 8•9 2•9 14•9 4•8 

30 4 37·5 4 .38-.3 4 24·9 3•0 0-9 9•0 2·8 15•0 4-6 30 4 52·5 4 5.3-.3 4 .39-2 3•0 l•0 9•0 2•9 15•0 4.9 
31 4 .37•8 4 .38-5 4 25-1 3•1 1-0 9•1 2•8 15•1 4-7 31 4 52•8 4 53-6 4 39-4 3•1 1-0 9•1 ,3,0 15•1 49 
32 4 38-0 4 .3(1,8 4 25-.3 3•2 1-0 9•2 2•8 15•2 4-7 32 4 5.3-0 4 53-8 4 39-7 3•2 l•0 9•2 .3-0 15•2 4-9 
33 4 38-3 4 .39-0 4 25-6 3•3 l•0 9•3 2•9 15•3 4-7 33 4 5.3-3 4 54-1 4 .39-9 3•3 H 9•3 .3-0 15•3 5-0 
34 4 38-5 4 .39-.3 4 25-8 3•4 l•0 9-4 2·9 15•4 4.7 34 4 53.5 4 54,3 4 40-1 3•4 H 9•4 .3-1 15•4 5-0 

35 4 .38-8 4 .39-5 4 26,,1 3•5 H 9•5 2•9 15•5 4-8 35 4 53-8 4 54•6 4 4(),4 3•5 H 9•5 3-1 15•5 5-0 
36 4 .39-0 4 .39-8 4 26,,3 ),6 H 9•6 .3·0 15•6 4•8 36 4 54-0 4 54-8 4 40-6 3"6 1-2 9•6 .3-1 15•6 5-1 
37 4 39-.3 4 40-0 4 26-5 3•7 1-1 9•7 .3-0 15•7 48 37 4 54•.3 4 55-1 4 40-8 3•7 l-2 9•7 .3-2 15•7 5-1 
38 4 .39-5 4 40-3 4 26,,8 3•8 1•2 9'8 .3-0 15•8 4.9 38 4 54-5 4 55-3 441'1 3•8 1·2 9•8 3-2 15•8 5-1 
39 4 .39-8 4 40-5 4 27•0 3•9 1•2 9•9 .3-1 15•9 4-9 39 4 54-8 4 55-6 4 41•3 3•9 1•3 9•9 3-2 15•9 5-2 

40 4 40-0 4 40-8 4 27•2 4-0 1·2 10-0 .3-1 16•0 4-9 40 4 55-0 4 55-8 4 41-6 4-0 1-3 10•0 H 16•0 5-2 
41 4 40-3 4 41•0 4 27•5 4•1 1•3 10•1 .3-1 16•1 5-0 41 4 55-3 4 5(,,1 441-8 4•1 1-3 10•1 3-3 16•1 5-2 
42 4 40-5 4 41•.3 427-7 4•2 l•.3 10•2 .3-1 16•2 5-0 42 4 55-5 4 5(,,.3 4 42•0 4•2 1-4 10•2 3-.3 16•2 5-3 
43 4 40-8 4 41•5 4 28-0. 4•3 l•.3 10•3 .3-2 16•3 S-0 43 4 55-8 4 56,,6 4 42•3 4•3 1-4 10•3 3-.3 16•3 5-.3 
44 4 41•0 441-8 4 28-2 4-4 1-4 10-4 .3-2 16•4 5-1 44 4 5(,,0 4 56,,8 4 42•5 4-4 1-4 10-4 3-4 16•4 5-.3 

45 4 41•3 4 42•0 4 28-4 4"5 1-4 10,S .3-2 16'5 5-1 45 4 56,,3 4 57-1 4 42•8 4•5 1·5 10'5 3-4 16•5 5-4 
46 441-5 4 42•3 4 28-7 4•6 1-4 10"6 3-3 16•6 5-1 46 4 56,,5 4 57.3 4 43-0 4•6 1•5 10-6 .3-4 16•6 5-4 
47 441-8 4 42•5 4 28-9 4•7 1-4 10•7 3-3 16•7 S-1 47 4 56,,8 4 57•6 4 43-2 4•7 1·5 10•7 3-5 16•7 5-4 
48 4 42·0 4 42-8 4 29-2 4•8 1·5 10•8 3-.3 16•8 S-2 48 4 57•0 4 57-8 4 4.3-5 4•8 1-6 10•8 3-5 16•8 5-5 
49 4 42•3 4 43-0 4 29-4 4-9 1•5 10-9 .3-4 16•9 S-2 49 4 57•3 4 58-1 4 4.3-7 4-9 1-6 10•9 3-5 lb•9 5-5 

50 4 42•5 4 4.3-.3 429-6 5-0 1·5 11•0 .3-4 17•0 S-2 so 4 57•5 4 58-3 4 4.3-9 5•0 1-6 11-0 .3-6 17•0 5-5 
51 4 42•8 4 43-5 4 29-9 5•1 1-6 11-1 .3-4 lN 5-.3 51 4 57-8 4 58-6 4 44-2 5•1 1-7 11-1 3-6 17-1 5-6 
52 4 4.3-0 4 43-8 4 30-1 5•2 1-6 11•2 3-5 17•2 S,.3 52 4 5&0 4 58-8 4 44-4 5•2 1-7 11•2 3-6 17•2 5-6 
53 4 43-3 4 44•0 4 30-3 5•3 1-6 11•3 3-5 17•3 5-3 53 4 58-.3 4 59-1 4 44-7 5•3 1•7 11•3 3-7 17•3 5-6 
54 4 43-5 4 44•.3 4 .30-6 5-4 1•7 11'4 3-5 17•4 5-4 54 4 58-5 4 59-3 4 44-9 5•4 1·8 11-4 3-7 17•4 5-7 

55 4 43-8 4 44.5 4 30-8 5•5 1-7 11'5 3-5 17'5 5-4 55 4 58-8 4 59-6 4 45-1 5•5 1•8 11'5 .3-7 17•5 5-7 
56 4 44•0 4 44-8 4 31•1 5•6 1-7 11•6 .3-6 17•6 5-4 56 4 59-0 4 59-8 4 45-4 5-6 1•8 11•1, 3-8 17-6 5-7 
57 4 44•3 4 45-0 431-3 5•7 1-13 11•7 3-6 17•7 S-5 S7 4 59-3 5 00-1 4 45-6 5•7 1•9 11•7 3-8 17•7 5-8 
58 4 44•5 4 45-.3 4 .31•5 5•8 1•8 11-S 3-6 17•8 5-5 58 4 59-5 5 00-.3 4 45-9 5•8 1-9 ll-8 3-8 17•8 5-8 
59 4 44•8 4 45-5 4 31•8 5•9 1•8 11•9 3-7 17•9 S-5 59 4 59-8 5 01),6 4 46,,1 5-9 1-9 11-9 3-9 17-9 5-8 

60 4 45-0 4 45-8 4 32•0 6-0 1-9 12,0 .3-7 18-0 5-6 60 5 00-0 5 00-8 4 46,,3 6•0 2•0 12•0 3-9 18-0 S,9 
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d d d 
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0 0 
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, 

0 , 
0 

, , , , , 
' ' 00 5 00-0 5 00-8 4 4(,,.3 O•O (),0 b•O 2·1 12•0 4·1 00 5 15-0 5 15-9 5 0().7 O•O 0-0 6•0 2·2 12•0 4.3 

01 5 00-.3 5 OH 4 46-6 O•l 0-0 b•l 2·1 12·1 4·1 01 5 15-.3 5 16-1 5 0().9 O•l ().0 6•1 2·2 12•1 4 • .3 
02 5 00-5 5 01•.3 4 46-8 D-2 0-1 6•2 2-1 12·2 4·2 02 5 15-5 5 16-4 5 OH 0•2 ().1 6•2 2•2 12·2 4.4 
03 5 00-8 501-6 4 47•0 0•3 0-1 b•3 2·2 12•3 4·2 03 5 15-8 5 lb-6 5 01-4 0•3 0-1 6•3 2·3 12•3 4-4 
04 5 01-0 5 01•8 4 47•3 0•4 0-1 b•4 2•2 12•4 4•2 04 5 1(,,0 5 1(,,9 5 01-6 0•4 ().1 6•4 2·3 12•4 4.4 

05 5 01-3 5 02-1 4 47-5 0•5 0-2 b•5 2·2 12•5 4·3 05 5 H,•3 517-1 5 01·8 0•5 ().2 6•5 2·3 1z.r, 4.5 
06 5 01·5 5 02•3 4 47•8 O•b 0-2 b-b 2•.3 12•6 4•3 06 5 Hr5 5 17-4 5 02-1 0•6 ().2 6•6 2·4 l2•b 4.5 
07 5 01•8 5 02•6 4 4&0 0•7 0-2 b•7 2•3 12•7 4•.3 07 5 16-8 5 17•6 5 02·.3 0•7 ().3 6•7 2-4 12·7 4•b 
08 5 02•0 5 02•8 4 4&2 0·8 0-3 b·8 2•3 12•8 4·4 08 5 17•0 517-9 5 02·6 0•8 ().3 6•8 2-4 12·8 4•6 
09 5 02•.3 5 0.3-1 4 4&5 0•9 (),3 b•9 2-4 12•9 4·4 09 5 17•3 5 HH 5 02·8 0•9 ().3 6•9 2·5 12•9 4•6 

10 5 02·5 5 0.3-3 4 4&7 l•O (),.3 7•0 2-4 13•0 4-4 10 517·5 5.1&4 5 0.3·0 l ·O 0-4 1·0 2•5 13•0 4.7 
11 5 02•8 5 03-6 4 49-0 l •l 0-4 7•1 2•4 13•1 4·5 11 5 17·8 5 18-6 5 03-3 1-1 0-4 7•1 2•5 l3•l 4.7 
12 5 0.3-0 5 0.3-8 4 49-2 1•2 0-4 7•2 2·5 13•2 4·5 12 5 18·0 5 18·9 5 0.3·5 1•2 ().4 7·2 2·6 13•2 4.7 
13 5 0.3-3 504-1 4 49-4 1•3 (),4 7•3 2·5 13•3 4.5 13 5 18-.3 519-1 5 0.3·8 1•3 ().5 7•3 2·6 H•3 4•8 
14 5 0,3,5 5 04•3 4 49-7 1•4 (),5 7·4 2·5 13-4 4·6 14 5 1&5 5 19-4 5 04•0 l •4 ().5 7•4 2•7 13-4 4,8 

15 5 0.3-8 5 04·6 4 49-9 l •5 0-5 7•5 2•6 13·5 4-6 15 5 18·8 519-6 5 04·2 1•5 0-5 7•5 2•7 13.5 4•8 
16 5 04·0 5 04·8 4 50-2 l•b 0-5 7•6 2•6 13•6 4·6 16 5 19-0 5 19-9 5 04·5 1•6 ().6 7•6 2•7 13•6 4-9 
17 5 04•3 5 05-1 4 5().4 l •7 0-6 7•7 2•6 13•7 4·7 17 5 19·.3 5 20-1 5 04•7 1 •7 0-6 7•7 2•8 13•7 4.9 
18 5 04•5 5 05-3 4 50-6 1•8 0-6 7•8 2-7 13•8 4.7 18 5 19-5 5 20-4 5 04·9 1•8 0-6 7•8 2•8 13•8 4.9 
19 5 04•8 5 05-6 4 50-9 1•9 0-6 7•9 2-7 13.9 4.7 19 5 19-8 5 20-6 5 05-2 1•9 0-7 7•9 2·8 13•9 5-0 

20 5 05-0 5 05-8 4 51-1 2•0 0-7 8•0 2•7 14•0 48 20 5 20-0 5 20-9 5 05-4 2•0 0-7 8•0 2·9 14•0 5-0 
21 5 05-.3 5 0(,,1 4 51•.3 2•1 (),] 8•1 2·8 14•1 4•8 21 5 20-.3 521-1 5 05-7 2•1 0-8 8•1 2•9 14•1 5-1 
22 !> 05-5 5 0(,,3 4 51-6 2•2 0-8 8•2 2•8 14·2 4-9 22 5 20-5 521-4 5 05-9 2·2 0-8 8•2 2·9 14•2 5-1 
23 5 05-8 5 0(,,6 4 51•8 2•3 (),8 8•3 2•8 14•3 4•9 23 5 2().8 5 21-6 5 0(,,1 2•3 0-8 8•3 .3-0 14•3 5-1 
24 5 06-0 5 0(,,8 4 52-1 2•4 0-8 8•4 2•9 14·4 4•9 24 5 21·0 5 21·9 5 06-4 2•4 (),9 8•4 3·0 14•4 5-2 

25 5 Ob-3 507-1 4 52•.3 2·5 (),9 8•5 2•9 14•5 S-0 25 521-3 5 22•1 5 06-6 2•5 (),9 8•5 3-0 14•5 S-2 
26 5 06-5 5 07•3 4 52·5 2•6 ().9 8•6 2•9 14•6 S-0 26 5 21•5 5 22•4 5 06-9 2•6 (),9 8·6 3-1 14•b 5-2 
27 5 0(,,8 5 07-6 4 52·8 2•7 ().9 8•7 .3-0 14•7 5-0 27 5 21•8 5 22•6 5 07-1 2•7 l·0 8•7 3-1 14•7 5-3 
28 5 07•0 5 07•8 4 5.3-0 2•8 1-0 8-8 .3•0 14•8 S-1 28 5 22•0 5 22•9 5 07-.3 2•8 1-0 8•8 3•2 14•8 S-3 
29 5 07-.3 5 OIH 4 5.3-3 2•9 1-0 8•9 3•0 14•9 S-1 29 5 22•3 5 23-1 5 07-6 2•9 l·O 8•9 .3·2 14•9 S-.3 

30 5 07•5 5 0&3 4 5.3-5 3•0 1-0 9•0 .3-1 15•0 S-1 30 5 22•5 5 2.3-4 5 07•8 3•0 1-1 9•0 3-2 15•0 5-4 
31 5 07•8 5 0&6 4 5.3-7 3-1 1-1 9•1 .3-1 15•1 S-2 31 5 22•8 5 2.3-6 5 08-0 3•1 1-1 9•1 3-3 15•1 5-4 
32 5 08-0 5 08-8 4 54•0 3•2 1-1 9•2 ,3,1 15•2 S-2 32 5 2.3-0 5 23-9 5 0&3 3•2 H 9•2 .3-3 15•2 S-4 
33 5 0&.3 5 09-1 4 54•2 3•3 H 9•3 .3-2 15•3 S-2 33 5 23-3 524-1 5 08,5 3•3 1·2 9·3 3-3 15•3 S-5 
34 5 0&5 5 09-3 4 54.4 3•4 1·2 9•4 3-2 15•4 S-3 34 5 2.3-5 5 24•4 5 08-8 3•4 1·2 9•4 .3-4 15·4 5-5 

35 5 0&8 5 09-6 4 54•7 3•5 1•2 9•5 .3-2 15·5 S-3 35 5 2.3-8 5 24•6 5 09-0 3•5 l·.3 9•5 3-4 15·5 S-6 
36 5 09-0 5 09-8 4 54•9 3•6 1·2 9•6 3-.3 15•6 5-.3 36 5 24•0 5 24•9 5 09-2 3•b 1·3 9•& 3-4 15•6 S-6 
37 5 09-.3 5 1().1 4 55-2 3•7 l•.3 9•7 3-.3 15•7 S-4 
38 5 09-5 5 10-3 4 55-4 3•8 1-3 9·8 3-.3 15·8 S-4 

37 5 24•.3 5 25-1 5 09-5 3•7 1-3 9•7 3•5 15•7 5-6 
38 5 24•5 5 25-4 5 09-7 3•8 1-4 9•8 .3-5 15•8 S-7 

39 5 09-8 5 10-6 4 55-6 3•9 1-3 9•9 .3-4 15•9 5-4 39 5 24•8 5 25-6 5 10-0 3•9 1·4 9•9 .3-5 15•9 5-7 

40 5 10-0 5 1().8 4 55-9 4•0 1-4 10·0 .3-4 16•0 S-5 40 5 25-0 5 25-9 5 10-2 4•0 1-4 10·0 3·6 16•0 5-7 
41 5 1()..3 511-1 4 5(,,1 4•1 1-4 10•1 .3-5 16•1 S-5 41 5 25-3 5 26-1 5 1(),4 4•1 1·5 10•1 .3·6 lb•l 5-8 
42 5 10-5 511-4 4 5(,,4 4•2 1-4 10•2 .3-5 16•2 5-5 42 5 25-5 5 26-4 5 10-7 4•2 1-5 10•2 .3-7 16•2 5-8 
43 5 1().8 511-6 4 56-6 4•3 1·5 10•3 3-5 16•3 S-6 43 5 25-8 5 26-6 5 10-9 4•3 1•5 10•3 3.7 16·3 5-8 
44 511-0 511-9 4 5(,,8 4•4 1-S 10•4 .3-6 16•4 S-6 44 5 26-0 5 2(,,9 511-1 4•4 1-6 10•4 .3-7 16•4 5-9 

45 511•3 512-1 4 57-1 4•5 1-5 10•5 3-6 16•5 5-6 45 5 26-3 527-1 511-4 4•5 1-6 10•5 3•8 16•5 S-9 
46 511•5 5 12-4 4 57•3 4•6 1-6 10•6 .3-6 16•6 S-7 46 5 26-5 527-4 511-6 4•b 1-6 10•6 ,3,8 lb•6 5-9 
47 511-8 5 12•6 4 57•5 4•7 1-6 10•7 3-7 16•7 5-7 47 5 2(,,8 527-6 511-9 4•7 1•7 10•7 .3-8 16•7 6-0 
48 5 12•0 5 12•9 4 57•8 4•8 1-6 10•8 3-7 16•8 S-7 48 5 27•0 5 27-9 5 12•1 4•8 1•7 10•8 3.9 16•8 6-0 
49 5 12·.3 5 13-1 4 58-0 4•9 1•7 10•9 3-7 16•9 S-8 49 5 27•.3 5 28-1 5 12•3 4•9 1•8 10•9 3.9 16•9 6-1 

50 5 12•5 5 1.3-4 4 5&3 5•0 1-7 11•0 .3-8 17•0 S-8 50 5 27•5 5 28-4 5 12•6 S•O 1•8 11•0 .3-9 17•0 6-1 
51 5 12•8 5 13-6 4 5&5 5•1 1•7 11•1 3-8 17•1 S-8 51 5 27•8 5 2&6 5 12•8 5•1 1•8 11•1 4•0 17·1 6-1 
52 5 13-0 5 13-9 4 5&7 5•2 1•8 11•2 3-8 17•2 S-9 52 5 28-0 5 28-9 5 1.3-1 5•2 1·9 11 •2 4•0 17•2 6-2 
53 5 1.3-3 514-1 4 59-0 5·3 1·8 11•3 3-9 17•3 S-9 53 5 28-3 5 29-1 5 13.3 5•3 1·9 11•3 4·0 17·3 (,,2 
54 5 13-5 5 14-4 4 59-2 5-4 1•8 11•4 ,3,9 17•4 5-9 54 5 28-5 5 29-4 5 13-5 5•4 1-9 ll•4 4•1 17•4 6-2 

55 5 13-8 5 14•6 4 59-5 5•5 1-9 11•5 ,3,9 17•5 b-0 55 5 28-8 5 29-7 5 13-8 5·5 2·0 11•5 4·1 17•5 6-3 
56 5 14•0 514·9 4 59-7 5•6 1-9 11•6 40 17•6 6-0 56 5 29-0 5 29•9 5 14·0 S•b 2·0 11 •0 4•2 17•& 6-.3 
57 514•3 5 15-1 4 59-9 5•7 1•9 11•7 4•0 17•7 b-0 57 5 29-3 5 3().2 5 14•3 5•7 2·0 11•7 4•2 17•7 6-3 
58 5 14•5 5 15-4 5 00-2 :.i-0 2·0 Jl•8 4•0 17•8 b-1 58 5 29-5 5 3(),4 5 14•5 5•8 2-1 11•8 4•2 17•8 6-4 
59 5 14-8 5 15-6 5 0(),4 5•9 2•0 11•9 4-1 17•9 6-1 59 5 29•8 5 30-7 5 14•7 5•9 2·1 11•9 4.3 17•9 6-4 

60 5 15-0 5 15-9 5 00-7 6•0 2•1 12•0 4•1 18•0 6-2 60 5 30-0 5 30-9 5 15-0 6•0 2•2 12•0 4.3 18•0 b-5 
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00 5 3().0 5 30,9 5 15-0 0•0 0-0 b•O 2·3 12·0 4·5 00 5 45-0 5 45-9 5 29-3 0•0 0-0 6•0 2·4 12•0 4·7 
01 5 ,3(),3 5 .31•2 5 15-2 0·l 0-0 6•1 2•.3 lN 4•5 01 5 45-.3 5 46-2 5 29-5 0•l (),0 6-1 2·4 12-1 4•7 
02 5 .30-5 S31-4 5 15-4 0•2 ().1 b•2 2•.3 12•2 4•6 02 5 45-5 5 46-4 5 29-8 0•2 (),1 6•2 2·4 12•2 4•8 
03 S 30-8 5 31•7 5 15-7 0•3 0-1 6•3 2•4 12•3 4-6 03 5 45-8 5 46-7 5 3().0 0•3 (),1 6•3 2·5 12·3 4•8 
04 5 31•0 5 .31•9 5 15-9 0•4 (),2 6"4 2·4 12•4 4-7 04 5 46-0 5 46-9 5 3(),2 0•4 0-2 6•4 2•5 12•4 4-9 

05 5 31·3 5 32•2 5 16-2 0•5 (),2 6'5 2·4 12•5 4-7 05 5 46-3 5 47•2 5 3(),5 0•5 ().2 6'5 2·5 12•5 4·9 
06 5 31•5 5 .32-4 5 16-4 0•6 ().2 &•6 2·5 12•6 4•7 06 5 46-5 5 47-4 5 30,7 0•6 (),2 6•6 2•6 12•6 4.9 
07 5 .31·8 5 32•7 5 16-6 0•7 (),,3 6•7 2•5 12•7 4·8 07 5 46-8 547-7 531-0 0•7 0,3 6•7 2-(, 12•7 5-0 
08 5 32·0 5.32-9 5 16-9 0•8 ().3 6•8 2•6 12•8 4•8 08 5 47·0 5 48-0 5 31·2 0•8 (),3 6•8 2•7 12•8 5-0 
09 5 32·.3 5 .33-2 517-1 0•9 0,.3 6•9 2·6 12•9 4·8 09 547-3 5 48-2 531-4 0•9 0,4 6·9 2·7 12•9 5-1 

10 5 .32•5 5 3.3-4 5 17-4 l•0 (),4 7•0 2•6 13•0 4.9 10 5 47•5 5 48-5 5.31•7 l•0 0,4 7•0 2•7 13•0 5-1 
11 5 .32•8 5 33-7 5 17•6 l-1 0,4 7•1 2•7 13'1 4.9 11 5 47•8 5 48-7 531-9 1-1 ().4 7-1 2•8 13-1 5-1 
12 5 .3.3•0 5 .33-9 5 17•8 1•2 (),5 7•2 2•7 13•2 5-0 12 5 48-0 5 49-0 5 .32•1 1•2 0,5 1•2 2•8 13•2 5-2 
13 5 33.3 5 34•2 5 18-1 1 •3 0,5 7•3 2·7 13•3 5-0 13 5 48-3 5 49-2 5 .32·4 l •3 ().5 7•3 2•9 13•3 5-2 
14 5 .3.3.5 5 34-4 5 18-3 1•4 (),5 7"4 2•8 13•4 5-0 14 5 48-5 5 49-5 5 32•6 1•4 ().5 7•4 2·9 13.4 5-2 

15 5 .3.3•8 5 34•7 5 18-5 1•5 (),6 7•5 2•8 13•5 5-1 15 5 48-8 5 49-7 5 32·9 1•5 0-6 7-5 2•9 13•5 5-3 
16 5 .34•0 5 34.9 5 18-8 1•6 (),6 7•6 2•9 13•6 S-1 16 5 49-0 5 5().0 5 .3.3-1 1•6 ().6 7•6 3-0 13•6 5-3 
17 5 34·3 5 .35-2 5 19-0 1•7 (),6 7•7 2·9 13•7 S-1 17 5 49-3 5 5(),2 5 33-3 1•7 0,7 1•1 3·0 13·/ 5-4 
18 5 34.5 5 35-4 5 19-.3 1•8 0,7 7,e 2·9 13•8 S-2 18 5 49-5 5 5().5 5 33-6 l •8 (),7 7•8 J.l 13•8 5-4 
19 5 34•8 5 35-7 5 19-5 1•9 (),7 7•9 J.0 13•9 5-2 19 5 49-8 5 50,7 5 33-8 1•9 (), 7 7•9 .3-1 13•9 5-4 

20 5 35-0 5 .35-9 5 19-7 2•0 (),8 8•0 .3·0 14•0 5-3 20 5 5().0 5 51•0 534-1 2•0 (),8 8•0 .3-1 14•0 5-5 
21 5 35-.3 5 36-2 5 2(),0 N (),8 8•1 J.0 14•1 S-3 21 5 50-3 5 51•2 5 34•3 2-1 (),8 8•1 3·2 14•1 5-5 
22 5 35-5 5 36-4 5 2().2 2•2 ().8 8•2 .3•1 14•2 5-3 22 5 50,5 5 51•5 5 34•5 2•2 ().9 8•2 J.2 14•2 5-6 
23 5 35-8 5 36-7 5 2(),5 2•3 (),9 8•3 J.l 14•3 5-4 23 5 50-8 5 51•7 5 34•8 2•3 (),9 8•3 J.3 14·3 5-6 
24 5 36-0 5 36-9 5 2().7 2•4 (),9 8-4 J.2 14•4 S-4 24 5 51-0 5 52•0 5 35-0 2•4 (),9 8•4 J.3 14•4 5-6 

25 5 36-3 5 37•2 5 2().9 2•5 (),9 8•5 J.2 14•5 5-4 25 5 51•3 5 52·2 5 35-2 2•5 l·0 8•5 3-3 14•5 5-7 
26 5 .36-5 5.37-4 5 21•2 2•6 l•0 8•6 J.2 14•6 5-5 26 5 51•5 5 52·5 5 .35-5 2•6 1-0 8•6 J,4 14•6 5-7 
27 5 .36-8 537-7 5 21-4 2•7 l·0 8•7 J..3 14•7 5-5 27 5 51·8 5 52•7 5 35-7 2•7 1-1 8-7 J,4 14•7 5-8 
28 5 37•0 5 .37.9 5 21•6 2-S 1-1 8•~ J.3 14•8 S-6 28 5 52•0 5 53-0 5 36-0 2•8 1-1 8•8 J,4 14•8 5-8 
29 537-3 5 38-2 5 21·9 2•9 H 8•9 J.3 14•9 5-6 29 5 52•.3 5 53-2 5 36-2 2•9 1-1 8•9 3·5 14•9 5-8 

30 5 37.5 5 38-4 5 22·1 3•0 1-1 9•0 .3-4 15•0 5-6 30 5 52·5 5 53-5 5 36-4 3•0 1·2 9•0 J.5 15•0 5-9 
31 5.37-8 5 38-7 5 22-4 H 1·2 9•1 .3-4 15•1 5-7 31 5 52·8 5 53-7 5 36-7 3-1 1·2 9•1 J.6 lS·l 5-9 
32 5 38-0 5 38-9 5 22•6 3•2 1·2 9•2 J.5 15•2 5-7 32 5 53-0 5 54·0 5 36-9 3•2 1·3 9•2 3·6 15·2 6-0 
33 5 38-3 5 .39-2 5 22•8 3•3 1·2 9•3 J.5 15•3 S-7 33 5 53-3 5 54•2 537-2 3•3 1•3 9•3 3•6 15·3 6-0 
34 5 38-5 5 39-4 5 23-1 3•4 l•.3 9•4 J.5 15•4 S-8 34 5 53-5 5 54•5 5 37-4 3•4 1•3 9•4 3.7 15•4 6-0 

35 5 38-8 5 .39-7 5 2.3-.3 J•5 1•3 9•5 .3-6 15•5 S-8 35 5 53-8 5 54-7 5.37-6 3•5 1-4 9•5 J.7 15•5 6-1 
36 5 39-0 5 39-9 5 23-6 3•6 1-4 9-6 3-6 15•6 S-9 36 5 54-0 5 55-0 537-9 3•6 1-4 9•6 J.8 15•6 6-1 
37 5 39-3 5 4().2 5 23-8 3•7 1-4 9•7 3-6 15•7 5-9 37 5 54•.3 5 55-2 5 3&1 3•7 1-4 9·7 .3-8 15•7 6-1 
38 5 39-5 5 4(),4 5 24•0 3•8 1-4 9•8 .3-7 15·8 5-9 38 5 54•5 5 55-5 5 38-4 3•8 1-5 9•8 J.8 15•8 6-2 
39 5 39-8 5 40,7 5 24•3 3-9 1·5 9•9 J.7 15•9 6-0 39 5 54•8 5 55-7 5 .3&6 3•9 1-5 9•9 J.9 15·9 6-2 

40 5 4(),0 5 40,9 5 24•5 4•0 1·5 10•0 3-8 16-0 6-0 40 5 55-0 5 56-0 5 38-8 4•0 1-6 10•0 .3.9 16•0 6-3 
41 5 4(),.3 5 41•2 5 24-7 4•1 1·5 l0•l J.8 16•1 6-0 41 5 55-.3 5 56-2 5 39-1 4•1 1-6 10•1 4•0 16•1 6-3 
42 5 40-5 541-4 5 25-0 4•2 1-6 10•2 J.8 16•2 6-1 42 5 55-5 5 56-5 5 .39-3 4•2 1-6 10•2 4•0 16•2 6-3 
43 5 4().8 541-7 5 25-2 4•3 1-6 10•3 J.9 16•3 6-1 43 5 55-8 5 56-7 5 39-5 4•3 1•7 10•3 4•0 16•3 6-4 
44 5 41•0 5 41•9 5 25-5 4•4 1-7 10"4 3-9 16•4 6-2 44 5 56-0 5 57•0 5 39-8 4•4 1-7 10•4 4·1 16•4 6-4 

45 5 41•.3 5 42•2 5 25-7 4•5 1-7 10•5 J.9 16,S 6-2 45 5 56-3 5 57-2 5 40-0 4·5 1•8 10-S 4-1 16•5 6-5 
46 5 41•5 5 42•4 5 25-9 4•6 1-7 10•6 4•0 16•6 6-2 46 5 56-5 5 57•5 5 40-3 4•6 1·8 10•6 4•2 16•6 6-5 
47 5 41•8 5 42•7 5 26-2 4•7 1•8 10•7 4•0 16•7 6-3 47 5 56-8 5 57-7 5 40-5 4•7 1•8 10•7 4·2 16•7 6-5 
48 5 42•0 5 42•9 5 26-4 4•8 1•8 10•8 4-1 16•8 6-3 48 5 57•0 5 58-0 5 40-7 4•8 1-9 10•8 4·2 16•8 6-6 
49 5 42•3 5 4.3-2 5 26-7 4•9 1•8 10•9 4•1 16•9 6-3 49 5 57•3 5 58-2 541-0 4•9 1-9 10•9 4-3 16•9 6-6 

50 5 42•5 5 4.3-4 5 26-9 5•0 1-9 11•0 4-1 17•0 6-4 50 5 57•5 5 58-5 541-2 S·0 2•0 11•0' 4•3 lt•0 6-7 
51 5 42•8 543-7 527-1 5•1 1-9 11-1 4·2 17-1 6-4 51 5 57•8 5 58-7 541-5 5•1 2·0 ll•l 4.3 17·1 6-7 
52 5 43-0 5 43-9 5 27-4 5•2 2•0 11•2 4•2 17•2 6-5 52 5 58-0 5 59-0 541'7 5·2 2·0 lJ •2 4-4 17•2 6-7 
53 5 43-3 5 44-2 527-6 5•3 2·0 11•3 4·2 17•3 6-5 53 5 58-3 5 59-2 541-9 5•3 2-1 11•3 4-4 17•3 6-8 
54 5 43.5 5 44-4 527-9 5"4 2•0 11•4 4.3 17•4 6-5 54 5 58-5 5 59-5 5 42•2 5•4 2-1 11 •4 4·5 17•4 6-8 

55 5 43·8 5 44•7 5 213-1 5•5 2-1 11'5 4•.3 17•5 6-6 55 5 58-8 5 59-7 5 42•4 5•5 2·2 11-5 4.5 17•5 6-9 
56 5 44•0 5 44•9 5 28,.3 5•6 2•1 11 '6 4·4 17•6 6-6 56 5 59-0 6 00-0 5 42•6 5•6 2•2 11•6 4.5 17•6 6-9 
57 5 44.3 5 45-2 5 28-6 5•7 2·1 11•7 4.4 17•7 6-6 57 5 59-3 6 00-2 5 42·9 5•7 2•2 11-7 4•6 11-7 6-9 
58 5 44•5 5 45-4 5 28-8 5•8 2•2 11•8 4-4 17•8 6-7 58 5 59-5 6 00-5 5 4.3-1 5•8 2•3 11-S 4•6 17•8 7•0 
59 5 44•8 5 45-7 5 29-0 5•9 2·2 11•9 4.5 17•9 6-7 59 5 59-8 6 00-7 5 43-4 5•9 2•.3 11•9 4.7 17.9 7•0 

60 5 45-0 5 45-9 5 29-3 6•0 2•3 12•0 4-5 18•0 6-8 60 6 00-0 601-0 5 43-6 6•0 2-4 12•0 4•7 18•0 7-1 



INCREMENTS AND CORRECTIONS 

m SUN fl f} f} 

24 ARIES MOON or Corr• or Corr• or Corr• PLANETS d d d 

m SUN f} f} f} 

25 PLANETS 
ARIES MOON or Corr• or Corr• or Corr• 

d d d 
s 0 

, 
0 

, 
0 

, , , 
' 

, , , 
s 0 , 

0 
, 

0 , , , 
' ' ' ' 00 6 0(),0 6 01•0 5 43-6 0•0 0-0 6•0 2•5 12•0 4•9 

01 6 0(),3 6 01•2 5 43-8 0•l 0-0 6-1 2·5 12•1 4.9 
02 6 00-5 6 01·5 5 44-1 0•2 0-1 6•2 2•5 12•2 5-0 
03 6 00-8 6 01•7 5 44.3 0•3 0-1 6•3 2-f, 12•3 5-0 
04 6 01-0 6 02•0 5 44•6 0•4 (),2 6-4 2•6 12•4 5-1 

00 6 15-0 6 16-0 5 57-9 O•O (),0 6•0 2•6 12•0 5-1 
01 6 15-3 6 16-3 5 5&2 0•l (),O 6•1 2•6 12·1 5-1 
02 6 15-5 6 16-5 5 5&4 0•2 (),1 6•2 2·6 12•2 5-2 
03 6 15-8 6 16-8 5 5&6 0•3 (),1 b•3 2-7 12•3 5-2 
04 6 16-0 6 17•0 5 58-9 0•4 (),2 6-4 2•7 12•4 5-3 

05 6 01•.3 6 02•2 5 44·8 0•5 (),2 6·5 2•7 12•5 5-1 
06 6 01•5 6 02•5 5 45-0 0•6 0-2 6'6 2-7 12•6 5-1 
07 6 01•8 6 02•7 5 45-3 0•7 0-3 6•7 2-7 12·7 5-2 
08 6 02•0 6 03-0 5 45-5 0•8 (),3 6•8 2•8 12•8 5-2 
09 6 02•3 6 03-2 5 45-7 0•9 04 6•9 2•8 12·9 5-3 

05 6 16-3 6 17•3 5 59-1 0•5 (),2 6•5 2•8 12·5 5-3 
06 6 16-5 6 17•5 5 59-3 0•6 (),3 6•6 2•8 12•6 5-4 
07 6 16-8 6 17•8 5 59-6 0•7 (),3 6•7 2•8 12•7 5-4 
08 6 17•0 6 18-0 5 59-8 0•8 (),3 6•8 2•9 12•8 5-4 
09 6 17•3 6 1&3 6 0(),1 0•9 (),4 6•9 2·9 12•9 5-5 

10 6 02·5 6 03-5 5 46-0 l•0 04 7•0 2•9 13•0 5-3 
11 6 02•8 6 03-7 5 46-2 l•l 04 7•1 2•9 13-1 5-3 

10 6 17•5 61&5 6 0(),3 l•0 04 1•0 3-0 13•0 5-5 
11 6 17•8 61&8 6 00-5 l-1 (),5 7•1 3-0 13•1 5-6 

12 6 03-0 6 04•0 5 46-5 1•2 (),5 7•2 2•9 13•2 5-4 12 6 l&O 6 19-0 6 0(),8 1-2 (),5 7•2 3-1 13•2 5-6 
13 6 03-3 6 04•2 5 46-7 1•3 (),5 7•3 3-0 13•3 5-4 13 6 1&3 6 19-3 6 01-0 l •3 (),6 7•3 3-1 l),J 5-7 
14 6 03-5 6 04•5 5 46-9 l •4 ().6 7•4 3-0 13•4 5-5 14 6 18-5 6 19-5 6 01-.3 l '4 (),6 7•4 3-1 13•4 5-7 

15 6 03•8 6 04•7 547-2 1-5 0-6 7-5 3-1 13•5 5-5 15 6 1&8 6 19-8 601-5 1•5 0-6 7•5 3-2 13•5 5-7 
16 6 04•0 6 05-0 547-4 1•6 (),7 7•6 3•1 13·6 5-6 16 6 19-0 6 2(),0 6 01-7 1•6 (),7 7•6 3-2 13•6 5-8 
17 6 04•3 6 05-2 547-7 1 ,7 0-7 7•7 3-1 13·7 5-6 17 6 19-3 6 20-3 6 02•0 1•7 0-7 7•7 3-3 13•7 5-8 
18 6 04•5 6 05-5 547-9 1•8 0-7 7•8 3•2 13•8 5-6 18 6 19-5 6 20-5 6 02•2 1•8 0-8 7•8 3-3 13•8 5-9 
19 6 04•8 6 05-7 5 4&1 1•9 0-8 1•9 3-2 13·9 5-7 19 6 19-8 6 20-8 6 02·5 l •9 0-8 7•9 3-4 13•9 5-9 

20 6 05-0 6 06-0 5 4&4 2•0 (),8 8·0 3•3 14•0 5-7 20 6 20-0 6 21•0 602-7 2·0 (),9 8•0 3-4 14•0 6-0 
21 6 05-3 6 06-3 5 4&6 2-1 0-9 8•1 3-3 14•1 5-8 21 6 20-3 621-.3 6 02•9 2-1 (),9 8•1 3-4 14•1 6-0 
22 6 05-5 6 06-5 5 4&8 2•2 0-9 8•2 .3-3 14•2 5-8 22 6 20-5 6 21•5 6 03·2 2•2 (),9 8•2 3-5 14•2 6-0 
23 6 05-8 6 06-8 5 49-1 2•3 0-9 8·3 .3-4 14•3 5-8 23 6 20-8 6 21•8 6 03-4 2•3 1-0 6•3 3-5 14•3 6-1 
24 6 06-0 6 07•0 5 49-3 2-4 l·O 8•4 3-4 14•4 5-9 24 6 21•0 6 22•0 6 0.3-6 2•4 l•O 8'4 3-6 14•4 6-1 

25 6 06-3 6 07-3 5 49-6 2•5 1-0 8•5 .3-5 14•5 5-9 25 6 21•3 6 22•3 6 03-9 2•5 H 8•5 3-6 14•5 6-2 
26 6 06-5 6 07•5 5 49-8 2•6 H 8•6 .3-5 14•6 6-0 26 6 21·5 6 22·5 604-1 2•6 1-1 8•6 3-7 14•6 6-2 
27 6 06-8 6 07•8 5 5(),0 2•7 l•l 8•7 .3-6 14•7 6-0 27 6 21•8 6 22•8 6 04-4 2•7 1!1 8•7 3-7 14•7 6-2 
28 6 07•0 6 O&O 5 50-3 2•8 H 8•8 .3-6 14•8 6-0 28 6 22·0 6 23-0 6 04-6 2•8 1•2 8"8 3•7 14•8 6-3 
29 6 07•3 6 0&.3 5 5().5 2•9 1•2 8•9 .3-6 14•9 6-1 29 6 22•3 6 23-3 6 04·8 2•9 1·2 8•9 .3-8 14•9 6-3 

30 6 07•5 6 0&5 5 50-8 3•0 1·2 9•0 3-7 15•0 6-1 30 6 22·5 6 23-5 6 05-1 3•0 1•3 9•0 3·8 15•0 6-4 
31 6 07•8 6 08-8 5 51•0 3•1 l•.3 9•1 3-7 15•1 6-2 31 6 22•8 6 23-8 6 05-.3 3-1 1•3 9•1 3-9 15•1 6-4 
32 6 O&O 6 09-0 5 51-2 3•2 1•3 9•2 .3-8 15•2 6-2 32 6 23-0 6 24•0 6 05-6 3•2 1-4 9•2 3-9 15•2 6-5 
33 6 08-3 6 09-.3 5 51•5 3•3 1•3 9•3 3-8 15•3 6-2 33 6 23-3 6 24•.3 6 05-8 3.3 1-4 9•3 4•0 15•3 6-5 
34 6 08-5 6 09-5 5 51•7 3•4 1-4 9'4 .3-8 15•4 6-3 34 6 23-5 6 24•5 6 06-0 3•4 1-4 9•4 4•0 15•4 6-5 

35 6 08-8 6 09-8 5 52•0 3•5 1-4 9•5 .3-9 15•5 6-3 35 6 2.3-8 6 24•8 6 06-3 3•5 1·5 9•5 4•0 15·5 6-6 
36 6 09-0 6 1(),0 5 52·2 3•6 1•5 9•6 .3-9 15•6 6-4 36 6 24•0 6 25-1 6 06-5 3•6 1·5 9•6 4•1 15•6 6-6 
37 6 09-3 6 1(),3 5 52-4 3•7 1-5 9•7 4•0 15•7 6-4 37 6 24•3 6 25-3 6 06-7 3•7 H, 9•7 4•1 15•7 6-7 
38 6 09-5 6 1(),5 5 52-7 3•8 1-6 9•8 4•0 15•8 6-5 38 6 24•5 6 25-6 6 07•0 3•8 1-6 9•8 4•2 15•8 6-7 
39 6 09-8 6 1(),8 5 52•9 3•9 1-6 9•9 4•0 15•9 6-5 39 6 24•8 6 25-8 6 07-2 3•9 1-7 9•9 4•2 15•9 6-8 

40 6 10-0 6 11•0 5 5.3-1 4•0 1-6 10•0 4-1 16•0 6-5 40 6 25-0 6 26-1 6 07·5 4•0 1•7 10•0 4•3 16•0 6-8 
41 6 10-3 6 11·3 5 53-4 4-1 1-7 10•1 4·1 16•1 6-6 41 6 25-3 6 26-3 607-7 4•1 1-7 10•1 4.3 16•1 6-8 
42 6 10-5 611-5 5 5.3-6 4•2 1•7 10•2 4·2 16•2 6-6 42 6 25-5 6 26-6 6 07•9 4•2 1•8 10•2 4.3 16•2 6-9 
43 6 10-8 611•8 5 53-9 4•3 1•8 10•3 4·2 16•3 6-7 43 6 25-8 6 26-8 6 0&2 4•3 1•8 10•3 4-4 16•3 6-9 
44 611•0 6 12•0 5 54•1 4•4 1•8 10•4 4·2 16-4 6-7 44 6 26-0 627-1 6 08-4 4•4 1-9 10•4 4•4 16•4 7-0 

45 611-.3 6 12·3 5 54•.3 4•5 1•8 10-5 4.3 16•5 6-7 45 6 26-3 6 27•3 6 0&7 4•5 1•9 10•5 4·5 16•5 7·0 
46 611•5 6 12·5 5 54-6 4•6 1•9 10•6 4-3 16•6 6-8 46 6 26-5 627-6 6 0&9 4•6 2•0 10•6 4.5 16•6 H 
47 611-8 6 12•8 5 54•8 4•7 1-9 10•7 4.4 16•7 6-8 47 6 26-8 6 27•8 6 09-1 4•7 2•0 10•7 4·5 16•7 7-1 
48 6 12•0 6 13-0 5 55-1 4•8 2·0 10•8 4-4 16•8 6-9 48 6 27•0 6 28-1 6 09-4 4•8 2•0 10•8 4-6 16•8 H 
49 6 12•3 6 13-.3 5 55-3 4•9 2•0 10•9 4·5 16-9 6-9 49 627-3 6 2&3 6 0% 4•9 2-1 10•9 4•6 16•9 7-2 

50 6 12•5 613-5 5 55-5 5•0 2•0 11•0 4·5 17•0 6-9 50 6 27•5 6 28-6 6 OCJ.8 5•0 2•1 11•0 4-7 17•0 7-2 
51 6 12•8 6 13-8 5 55-8 5·1 2-1 11•1 4•5 17•1 1•0 51 6 27•8 6 28-8 6 1(),1 5•1 2·2 11•1 4•7 17•1 7•3 
52 6 13-0 614-0 5 56-0 5•2 2-1 11•2 4•6 17•2 7·0 52 6 2&0 6 29-1 6 10-3 5•2 2-2 11•2 4-8 17•2 7-3 
53 6 13-3 6 14-3 5 56-2 5•3 2•2 11•3 4•6 17•3 7-1 53 6 28-3 6 29-3 6 10-6 5•3 2•3 11•3 4•8 17•3 7-4 
54 6 13-5 614·5 5 56-5 5•4 2-2 11•4 4•7 17•4 H 54 6 28-5 629-6 6 10-8 5•4 2•3 11•4 4•8 17•4 7-4 

55 6 13-8 6 14-8 5 56-7 5-5 2•2 11•5 4•7 17•5 H 55 6 28-8 6 29-8 611-0 5•5 2·3 11-5 4·9 17-5 7-4 
56 6 14•0 6 15-0 5 57•0 5•6 2•3 11•6 4•7 17•6 7•2 56 6 29-0 6 30-1 611•3 5•6 2•4 ll•6 4·9 17•1, 7.5 
57 6 14•3 6 15-3 5 57-2 5•7 2•3 11•7 4·8 17•7 7-2 57 6 29-3 6 30-3 611-5 5•7 2•4 11•7 5-0 17•7 7•5 
58 6 14-5 6 15-5 5 57-4 ,•8 2•4 11•8 4-8 17•8 7•.3 58 6 29-5 6 3(),6 611-8 5•8 2·5 11•8 5-0 17•8 7-6 
59 6 14·8 6 15-8 5 57-7 5•9 2•4 11•9 4•9 17•9 1•3 59 6 29-8 6 .30-8 6 12·0 5•9 2·5 ll•9 5-1 17•9 7-6 

60 6 15-0 6 16-0 5 57-9 6•0 2·5 12•0 4•9 18•0 7-4 60 6 30-0 631-1 6 12·2 6•0 2•6 12•0 5-1 18•0 7-1 



INCREMENTS AND CORRECTIONS 

m SUN !I !I !I 

26 ARIES MOON or Corr" or Corm or Corr• 
PLANETS d d d 

m SUN !I !I 71 

27 rLANETS 
ARIES MOON or Corr• or Corr" or Corr• 

d d d 

s 0 ' 0 ' 0 ' ' ' ' ' ' ' • . ' 0 ' 0 
, , 

00 6 30-0 631-1 6 12•2 0•0 0-0 6•0 2•7 12•0 5-3 00 6 45,,0 646-1 6 26-6 0•0 (),O 6•0 2•8 12·0 5-5 

01 6 30-3 631•3 6 12·5 O•l (),0 6•1 2•7 12-l 5-3 01 6 45-3 6 46-4 6 26-8 0-1 (),0 6•1 2•8 12•1 5-5 

02 6 30-5 631-6 612-7 0•2 0-1 6•2 2•7 12•2 5-4 02 6 4s,.5 6 46-6 6 27•0 0•2 (),1 6•2 2·8 l2·l 5-6 

03 6 30-8 6 31·8 612•9 0•3 (),1 6•3 2•8 12•3 5-4 0.3 6 45-8 6 46-9 627-3 0•3 (),1 6•3 2·9 12·3 5-6 
04 6 31·0 6 32•1 613-2 0•4 (),2 6-4 2•8 12•4 5-5 04 6 46-0 6 47•1 6 27•5 0•4 (),2 6•4 2·9 12•4 5-7 

05 6 31•3 6 32•3 613-4 0•5 (),2 6•5 2•9 12•5 5-5 05 6 46-3 647-4 6 27•7 0-5 0-2 6•5 3-0 12•5 5- 7 

06 6 31•5 6 32•6 613-7 0•6 (),3 6•6 2•9 12•6 5-6 06 6 46-5 6 47•6 6 28-0 0•6 0-3 6•6 3·0 12•6 5-8 
07 6 31·8 6 32•8 613-9 0•7 (),3 6•7 3-0 12•7 5-6 07 6 46-8 6 47•9 6 28-2 0•7 0-3 6•7 3-1 12•7 5-8 
08 6 32•0 6 33-1 614-1 0•8 0-4 6·8 3-0 12•8 s,.7 08 6 47•0 6 48-1 6 28-5 0•8 (),4 6•8 3-1 12•8 5-9 
09 6 32•3 6 33-3 6 14•4 0•9 (),4 6•9 3-0 .12•9 s,.7 09 6 47·3 6 48-4 6 2&7 0•9 0-4 6•9 .3-2 12•9 5-9 

10 6 32·5 6 33-6 6 14•6 l•0 (),4 1,0 3-1 13•0 S-7 10 6 47-!> 6 48-6 6 28-9 l·0 (),5 7•0 3-2 IJ•O 6-0 
11 6 32•8 6 33-8 614•9 I •l (),5 7-1 3-1 IN S-8 11 6 47•8 6 48-9 6 29-2 l•l (),5 7-1 3·3 13-1 6-0 
12 6 33-0 634-1 6 15-1 ·1•2 (),5 7•2 3-2 1'•2 S-8 12 6 4&0 6 49-1 6 29-4 1•2 (),6 7•2 3·3 13·2 6-1 
13 6 33-3 6 34•3 6 15-3 l •3 0-6 7•3 3-2 13•3 S-9 13 6 48-3 6 49-4 6 29-7 1•3 (),6 7•3 3-3 13•3 6-1 
14 6 33-5 6 34•6 6 15-6 l •4 (),6 7•4 3-3 13•4 s,.9 14 6 4&5 6 49-6 6 29-9 1•4 (),6 7•4 3-4 13•4 6-1 

15 6 33-8 6 34-8 6 15-8 1•5 0-7 7•5 3-3 13•5 6-0 15 6 4&8 6 49-9 6 3(),1 1·5 0,7 7•5 3.4 13•5 6-2 
16 6 34•0 6 3s,.1 6 16-1 1•6 0,7 7•6 3-4 13•6 6-0 16 6 49-0 6 5(),1 6 30,4 1•6 (),7 7•6 3.5 13·6 6-2 
17 6 34•3 6 35-3 6 16-3 1•7 (),8 7•7 3-4 13•7 6-1 17 6 49-3 6 5(),4 6 3(),6 1•7 (),8 7•7 3.5 13•7 6-3 
18 6 34•5 6 35-6 6 16-5 1•8 (),8 7•8 .3-4 13•8 6-1 18 6 49-5 6 50-6 6 3(),8 1•8 (),8 7•8 3-6 13•8 6-3 
19 6 34·8 6 35-8 6 16-8 1•9 0-8 7•9 3-5 13.9 6-1 19 6 49-8 6 5(),9 631-1 1•9 (),9 7•9 3-6 13·9 6-4 

20 6 35-0 6 36-1 6 17•0 2•0 0-9 8•0 J.5 14•0 6-2 20 6 5(),0 6 51-1 6 31·3 l•O 0-9 8•0 3-7 14·0 6-4 
21 6 35,,3 6 36-3 617•2 2•1 (),9 8•1 3-6 14•1 6-2 21 6 50,3 6 51-4 631-6 2•1 1·0 8·1 3.7 14·1 6-', 
22 6 35-5 6 .36-6 6 17-5 2•2 1'0 8-2 3-6 14•2 6-3 
23 6 35-8 6 36-8 617-7 2•3 1'0 8•3 3-7 14•3 6-3 ~ 6 50,5 6 51-b 631•8 2•? l·O 8•2 3·8 14 •? (,,~ 

6 50-8 6 51-9 6 32•0 2•J l·l B·' 3·1l 14•) (,,(, 

24 6 36-0 6.37-1 6 l&O 2•4 1-1 8•4 3-7 14•4 b-4 24 6 51•0 6 52•1 6 32•3 2•4 1-1 8•4 3.9 14·1 6-6 

25 6 36-3 637-3 6 1&2 2•5 H 8•5 3-8 14•5 6-4 25 6 51•3 6 52•4 6 .32•5 2•5 1-1 8·, 3.9 l4a~ b-1, 

26 6 36-5 637-6 6 18-4 2•6 1-1 8•6 3-8 14•6 6-4 26 6 51•5 6 52•6 6 32•8 2•6 1·2 8•6 3-9 14•6 6-7 
27 6 36-8 6 37•8 6 1&7 2•7 1·2 8•7 3•8 14•7 6-5 27 6 51•8 6 52·9 6 33•0 2•7 1·2 8•7 4·0 14•7 6-7 
28 6 37·0 6 .38-1 61&9 2·8 1·2 8-8 3-9 14•8 6-5 28 6 52•0 6 53-1 6 33-2 2•8 1•3 8•8 4-0 14•8 6-8 
29 637-3 6 38-3 6 19-2 2•9 1•3 8•9 J,9 14•9 6-6 29 6 52•3 6 5.3-4 6 33•5 2•9 1•3 8•9 4·1 14•9 6-8 

30 6 37•5 6 38•6 619-4 3•0 1-3 9•0 4•0 15•0 6-6 30 6 52•5 6 5.3-6 6 33.7 3•0 1-4 9•0 4-1 15•0 6-9 
31 637-8 6 38-8 6 19-6 N 1-4 9-1 4·0 15•1 6-7 31 6 52•8 6 5J.9 6 3.3-9 3•1 1-4 9•1 4•2 15·1 6-9 
32 6 38-0 6 39-1 6 19-9 3•2 1•4 9•2 4•1 15•2 6-7 .32 6 53•0 6 54-1 6 34·2 3•2 1•5 9•2 4·2 15·2 7•0 
33 6 38-3 6 39.3 6 2(),1 J•J 1•5 9•3 4·1 15•3 6-8 33 6 5.3-3 6 54•4 6 34.4 3•3 1·5 9•3 4.3 15 •3 7•0 
34 6 38-5 6 39-6 6 2(),3 3•4 1-5 9-4 4·2 15•4 6-8 34 6 53-5 6 54-6 6 34•7 3•4 1-6 9•4 4·3 15•4 7-1 

.35 6 3&8 6 39-8 6 20-6 3•5 1-5 9•5 4·2 15•5 6-8 35 6 53-8 6 54.9 6 34.9 3•5 1-6 9•5 4·4 15•5 7-1 
36 6 39-0 6 40-1 6 2(),8 3•6 1-6 9•6 4·2 15•6 6-9 36 6 54•0 6 55-1 6 35-1 3•6 1-7 9•6 4•4 15•6 7·2 
37 6 39-3 6 40,3 6 21·1 3•7 1-6 9•7 4•3 15•7 6-9 37 6 54.3 6 55-4 6 .35-4 3•7 1•7 9•7 4•4 15•7 7•2 
38 6 39-5 6 40-6 621-3 3•8 1-7 9•8 4•3 15•8 7•0 38 6 54.5 6 55-6 6 35-6 3•8 1•7 9•8 4•5 15•8 7·2 
39 6 39-8 6 4(),8 6 21•5 3•9 1•7 9•9 4·4 15•9 7-0 39 6 54•8 6 55-9 6 35-9 3·9 1•8 9•9 4.5 15•9 7.3 

40 6 40-0 6 41•1 6 21•8 4•0 1•8 10•0 4•4 16•0 7-1 40 6 55-0 6 56'1 6 36-1 4•0 1•8 10•0 4·6 16•0 7.3 
41 6 4(),3 641-3 6 22•0 4•1 1•8 10•1 4·5 16•1 7-1 41 6 55-3 6 56-4 6 36'3 4•1 1-9 10•1 4·6 16•1 7-4 
42 6 40-5 641-6 6 22•3 4•2 1-9 10•2 4·5 16•2 7•2 42 6 55-5 6 56-6 6 36'6 4•2 1-9 10•2 4.7 16•2 7-4 
43 6 40-8 6 41•8 6 22·5 4•3 1-9 10•3 4·5 16•3 7•2 4.3 6 55-8 6 56-9 6 36-8 4•3 2•0 10•} 4.7 16•3 7.5 
44 6 41·0 6 42•1 6 22•7 4•4 1-9 10•4 4-6 16•4 7-2 44 6 56-0 6 57-1 6 37•0 4•4 2·0 10•4 4·8 16•4 7-5 

45 6 41•3 6 42•3 6 23•0 1•5 2·0 10•5 4•6 16•5 7.3 45 6 56'3 6 57-4 6 37.3 4•~ 2-1 10·'., 4•8 lb•~ 7-6 
46 6 41•5 6 42•6 6 23-2 4•6 2•0 10·6 4•7 16•6 7.3 46 6 56'5 6 57-6 6 37-5 4 •6 2-1 10•6 4.9 16•6 7-6 
47 641-8 6 42•8 623-4 4•1 2•1 10•1 4·7 16•7 7-4 47 6 56-8 6 57-9 6 37•8 4 •7 2-2 10•/ 4.9 16·7 7.7 
48 6 42·0 643-1 6 23-7 4•8 2•1 10•8 4•8 16•8 7•4 48 6 57-0 6 5&1 6 3&0 4•8 2•2 10•8 5-0 16•6 7-7 
49 6 42·3 6 43-4 6 23-9 4•9 2·2 10•9 4•8 16•9 7.5 49 6 57,3 6 58-4 6 38-2 4·9 2·2 10-9 5-0 16•9 7.7 

50 6 42•5 6 43•6 6 24•2 5•0 2-2 11•0 4-9 17•0 7.5 50 6 57·5 6 58-6 6 38-5 5•0 2•.3 11•0 5-0 11•0 7•8 
51 6 42·8 6 43-9 6 24-4 5•1 2•3 11 •l 4•9 17•1 7-6 51 6 57·8 6 58-9 6 38-7 5•1 2•3 lJ.l 5-1 17-1 7•8 
52 6 43•0 6 44•1 6 24•6 5•2 2•3 11•2 4·9 17•2 7-6 52 6 58-0 6 59-1 6 39-0 5•2 2·4 11•2 5-1 17·2 7.9 
53 6 4J.3 6 44-4 6 24•9 5•3 2·3 11•3 5-0 17•3 7-6 53 6 58-3 6 59-4 6 39-2 5•3 2•4 11•3 5-2 17•3 7-9 
54 6 43-5 6 44•6 6 25-1 5•4 2•4 11•4 5-0 17•4 7-7 54 6 58-5 6 59-6 6 39-4 5•4 2•5 ll•4 5-2 17•4 8-0 

55 6 4.3-8 6 44.9 6 25-4 5•5 2-4 11•5 5-1 17•5 7-7 55 6 58-8 6 59-9 6 39-7 5·5 2•5 11•5 5-3 17•5 &O 
56 6 44·0 6 45-1 6 25-6 5•6 2•5 11•6 S.l 17•6 7•8 56 6 59-0 7 00-1 6 39-9 5•6 2·6 ll•6 5-3 17•6 8-1 
57 6 44•3 6 45-4 6 25-8 5•7 2•5 11•7 5-2 17•1 7·8 57 6 59-3 7 0(),4 6 40,2 5•7 2•6 11•7 5-4 17•7 !l-1 
58 6 44.5 6 45-6 6 26-1 5•8 2·6 ll-8 5-2 17•8 7,9 58 6 59-5 7 0(),6 6 40-4 5-8 2•7 11•8 5-4 17•8 8-2 
59 6 44•8 6 45-9 6 26-3 5•9 2•6 11•9 5-3 17•9 7-9 59 6 59-8 7 0(),9 6 40-6 5•9 2•7 11•9 5-5 17•9 8-2 

60 6 45-0 6 46-1 6 26-6 6•0 2•7 12•0 5-3 18•0 8-0 60 7 00-0 7 OH 6 40,9 6•0 2·8 12•0 5-5 18•0 8-3 



INCREMENTS AND CORRECTIONS 
n, SUN ti ti ti 

28 ARIES MOON or Corr• or Corr" or Corr• PLANETS d d d 

m SUN ti ti ti 

29 PLANETS 
ARIES MOON or Corr• or Corr" or Corr" 

d d d 

5 0 ' 0 0 ' ' 
, 

s 0 0 0 ' ' ' ' ' 
00 7 00•0 7 OH 6 4().9 0•0 0-0 b•O 2·9 12·0 5-7 00 7 15·0 7 16•2 6 55-2 O·O 0-0 6·0 3·0 12·0 ,-9 
01 7 00-3 7 01-4 6 41•1 0·1 0-0 b•l 2·9 12•1 5-7 01 7 15-3 7 16·4 6 55.4 O•l 0-0 6·1 3·0 12•1 ,-9 
02 7 00-5 7 01-7 6 41•3 0•2 0-1 b·2 2•9 12·2 5-8 02 7 15-5 716-7 6 55·7 0•2 0-1 6•2 3·0 12 ·2 6-0 
03 7 00-8 7 01·9 641-6 0·3 0-1 b•3 3-0 12•3 5-8 03 7 15·8 7 16-9 6 55-9 0•.\ 0-1 o·< 3-1 12·1 6-0 
04 7 01-0 7 02·2 6 41·8 0•4 (J.2 6•4 3•0 12·4 5-9 04 7 16-0 7 17·2 6 56-1 0•4 0-2 b-4 3·1 12•4 6-1 

05 7 01•3 7 02•4 6 42·1 0•5 0-2 6•5 3•1 12·5 5-9 05 7 16-3 7 17-4 6 56-4 0·5 0-2 b•S 3-2 12•5 6-l 
06 7 01•5 7 02·7 6 42•3 0•6 0-3 b·b H 12·b 6-0 06 7 16-5 717-7 6 56-6 0•6 0-3 b•b 3·2 1;'•6 6-2 
07 7 01•8 7 02•9 6 42·5 0•7 0-3 b·7 3-2 12·7 6-0 07 7 16-8 7 17•9 6 56-9 0•7 0-3 b•7 3·3 12•7 b-2 
08 7 02•0 7 03•2 6 42•8 0•8 ().4 b•8 3•2 12•8 6-1 08 7 17,0 7 18·2 6 57-1 0•8 0-4 6·8 3-3 12•8 6-3 
()9 7 02•3 7 03-4 6 4.3-0 0•9 0-4 6·9 3-3 12·9 6-1 09 7 17•3 7 18-4 6 57-3 0•9 0-4 6•9 3-4 12•9 b-3 

10 7 02•5 7 OJ.7 6 43·3 l•0 0-5 7•0 3-3 13•0 6-2 10 7 17•5 7 18-7 6 57-6 l•O (),5 7•0 3-4 13•0 6·4 
11 7 02·8 7 OJ.9 6 43-5 H 0·5 7•1 3-4 13·1 6-2 11 7 17•8 7 18-9 6 57·8 1-1 0-5 M 3.5 13-1 6-4 
12 7 03•0 7 04·2 6 43·7 l •2 0-6 7•2 3-4 13•2 6-3 12 7 18-0 7 19-2 6 58•0 1•2 0-6 7-2 .3-5 13•2 6•5 
13 7 03•3 7 04•4 6 44•0 1 •3 0-6 7·3 3-5 13•3 6-3 13 7 18-3 7 19-4 6 58-3 1•3 0-6 7•3 3-6 13•3 6-5 
14 7 03·5 7 04.7 6 44·2 1 ·4 0-7 7•4 .3-5 13•4 6-4 14 7 18-5 7 19-7 6 58-5 1•4 0-7 7-4 3·6 13•4 6-6 

15 7 03-8 7 04•9 6 44-4 l •5 0-7 7•5 3-6 13•5 6-4 15 7 18-8 7 20-0 6 58·8 1•5 ().7 7•5 3.7 13-5 6-6 
16 7 04•0 7 05-2 6 44•7 l ·b 0-8 7•b 3•6 l3•b 6-5 16 7 19·0 7 20-2 6 59·0 1•6 0-8 7•6 3-7 13·6 6-7 
17 7 04•3 7 05-4 644-9 l •7 0-8 7·7 3·7 13-7 6-5 17 7 19,3 7 20-5 6 59-2 1•7 0-8 1·7 3·8 13•7 6-7 
18 7 04•5 7 05-7 6 45-2 1•8 0-9 7 •8 3-7 13•8 6-6 18 7 19•5 7 2().7 6 59·5 1•8 0-9 7•8 3·8 13•8 6-8 
19 7 04•8 7 05-9 6 45-4 l •9 0-9 7.9 3•8 13•9 6-6 19 7 19•8 7 21-0 6 59-7 1•9 0-9 7•9 3.9 13•9 6-8 

20 7 05-0 7 06-2 6 45-6 2·0 1-0 8·0 3•8 14•0 6-7 20 7 20-0 7 21-2 7 00-0 2·0 l•O 8·0 3.9 14•0 6-9 
21 7 05-3 7 06-4 6 45-9 2•1 l·0 8-1 3-8 14•1 6-7 21 7 20-3 7 21•5 7 00-2 2•1 1·0 8•1 4•0 14·1 6-9 
22 7 05-5 7 06-7 6 46-1 2•2 l•O 8•2 3•9 14•2 6-7 22 7 20-5 721-7 7 00-4 2•2 1-1 8•2 4•0 14•2 7•0 
23 7 05-8 7 06-9 6 46-4 2·3 1-1 8·3 3-9 14•3 6-8 23 7 20-8 7 22•0 7 00-7 2•3 1-1 8•3 4-1 14•3 7•0 
24 7 06-0 7 07-2 6 46-6 2•4 1-1 8·4 4•0 14•4 6-8 24 7 21·0 7 22•2 7 00-9 2•4 1·2 8•4 4•1 14•4 7-1 

25 7 06-3 7 07-4 6 46-8 2•5 1·2 8•5 4·0 14•5 6-9 25 7 21·3 7 22•5 7 01-1 2•5 1·2 8•5 4•2 14•5 7•1 
26 7 06-5 7 07•7 647-1 2•b 1·2 8•6 4-1 14•6 6-9 26 7 21•5 7 22•7 7 01•4 2•6 1•3 8•6 4·2 14•b 7·2 
27 7 06-8 7 07•9 647-3 2·7 1·3 8•7 4-1 14•7 7-0 27 7 21·8 7 23•0 7 01-6 2•7 1-3 8•7 4.3 14•7 7•2 
28 7 07•0 7 08-2 6 47•5 2•8 1·3 8·8 4•2 14•8 7•0 28 7 22·0 7 23•2 7 01-9 2•8 1-4 8•8 4·3 14•8 7-3 
29 7 07•3 7 08-4 6 47•8 2·9 1-4 8•9 4·2 14•9 7-1 29 7 22•3 7 23·5 7 02-1 2•9 1-4 8•9 4•4 14•9 7.3 , 
30 7 07•5 7 08-7 6 48-0 3•0 1-4 9•0 4•3 15•0 7-1 30 7 22·5 7 23-7 7 02•3 3•0 1•5 9•0 4.4 15•0 7-4 
31 7 07•8 7 08-9 6 48-3 3-1 1•5 9•1 4.3 15·1 7-2 31 7 22·8 7 24•0 7 02·6 3-1 1·5 9•1 4:5 15•1 7-4 
32 7 08-0 7 09-2 6 48•5 3•2 1·5 9•2 4-4 15•2 7·2 32 7 23·0 7 24•2 7 02·8 3•2 1•6 9•2 4.5 15•2 7.5 
33 7 08-3 7 09-4 6 48-7 3•3 1-6 9•3 4.4 15•3 7-3 33 7 23-3 7 24•5 7 03·1 3•3 1·6 9•3 4•6 15•3 7.5 
34 7 08-5 7 09-7 6 49-0 3•4 1-6 9•4 4•5 15•4 7•3 34 7 23-5 7 24•7 7 03·3 3•4 1-7 9•4 4•6 15•4 7•6 

35 7 08-8 7 09-9 6 49-2 3•5 1•7 9·5 4•5 15·5 7-4 35 7 23-8 7 25-0 7 03·5 3·5 1•7 9•5 4.7 15·5 7·6 
36 7 09-0 7 10-2 6 49•5 3•6 1-7 9•6 4•6 15·6 7-4 36 7 24•0 7 25-2 7 03·8 3·b 1•8 9•6 4.7 15•6 7-7 
37 7 09-3 7 10-4 6 49-7 3•7 1•8 9•7 4•6 15•7 7·5 37 7 24·3 7 25-5 7 04•0 3•7 1•8 9•7 4•8 15•7 7.7 
38 7 09-5 7 10-7 6 49-9 3•8 1•8 9•8 4•7 15•8 7.5 38 7 24·5 7 25-7 7 04•3 3•8 1-9 9·8 4•8 15•8 7•8 
39 7 09-8 7 10-9 6 50-2 3•9 1-9 9·9 4•7 15•9 7-6 39 7 24•8 7 26-0 7 04•5 3•9 1-9 9•9 4.9 15•9 Nl 

40 7 10-0 711-2 6 50-4 4•0 1-9 10•0 4·8 16•0 7-6 40 7 25-0 7 26-2 7 04•7 4·0 2·0 10•0 4.9 16•0 7-9 
41 7 10-3 7 11-4 6 50-6 4•1 1-9 10·1 4·8 16•1 7-6 41 7 25-3 7 26-5 7 05-0 4•1 2•0 lQ.l 5-0 16•1 7.9 
42 7 10-5 7 11-7 6 50-9 4•2 2·0 10·2 4·8 16•2 7.7 42 7 25-5 7 26-7 7 05-2 4•2 2•1 10•2 5-0 16•2 8-0 
43 7 10-8 711-9 6 51-1 4·3 2·0 10·3 4-9 16•3 7-7 43 7 25-8 7 27•0 7 05-4 4•3 2-1 10•3 5-1 16•3 &O 
44 711-0 7 12·2 6 51·4 4•4 2·1 10•4 4·9 16•4 7•8 44 7 26-0 7 27•2 7 05-7 4•4 2·2 10•4 5-1 16•4 8·1 

45 711-3 7 12-4 6 51-6 4•5 2-1 10•5 5-0 16•5 7·8 45 7 26-3 7 27•5 7 05-9 4•5 2-2 10•5 5-2 16•5 &l 
46 7 11•5 712-7 6 51-8 4•6 2·2 10•6 5-0 16•6 7-9 46 7 26-5 7 27•7 7 06-2 4•6 2·3 10•6 5-2 16·6 8-2 
47 711-8 7 12·9 6 52•1 4•7 2·2 10•7 5-1 16•7 7·9 47 7 26-8 7 28-0 7 06-4 4•7 2·3 10•7 5-3 16•7 8-2 
48 7 12•0 713-2 6 52·3 4•8 2·3 10•8 5-1 16•8 8·0 48 7 27•0 7 28-2 7 06-6 4•8 2-4 10•8 5-3 16•8 8-3 
49 7 12•3 7 13-4 6 52·6 4•9 2•3 10•9 5-2 16•9 &O 49 7 27•3 7 28-5 7 06-9 4•9 2•4 10•9 5-4 lb•9 8-3 

50 7 12•5 7 13-7 6 52•8 5•0 2-4 11•0 5-2 17•0 &l 50 7 27•5 7 28-7 7 07•1 5•0 2·5 11•0 5-4 17•0 8-4 
51 7 12•8 7 13•9 6 53•0 5•1 2-4 11-1 5-3 17 •l 8•1 51 7 27•8 7 29-0 7 07•4 5•1 2·5 ll-1 5-5 17•1 8·4 
52 7 13-0 7 14•2 6 53-3 5•2 2·5 11•2 5-3 17•2 8-2 52 7 28-0 7 29-2 7 07•6 5•2 2•6 11-2 5-5 17•2 8·5 
53 7 1.3-3 7 14-4 6 53-5 5•3 2•5 11•3 5-4 17•3 8-2 53 7 28-3 7 29-5 7 07•8 5•3 2·6 11•3 5-6 17•3 8•5 
54 7 13-5 7 14·7 6 53-8 5'4 2-6 11•4 5-4 17•4 8-3 54 7 28-5 7 29-7 7 08-1 5•4 2-7 11•4 5-6 17·4 8-6 

55 713-8 7 14-9 6 54·0 5•5 2·6 11·5 5-5 17•5 8-3 55 7 28-8 7 3().0 7 08-3 5•5 2·7 11·5 5-7 17•5 8-6 
56 7 14·0 7 15-2 6 54·2 5•6 2·7 11•6 5-5 17•6 8-4 56 7 29·0 7 30-2 7 08-5 S•b 2•8 11•6 5-7 17•6 8-7 
57 7 14·3 7 15-4 6 54·5 5•7 2-7 11•7 5-6 17•7 8-4 57 7 29-3 7 30-5 7 08-8 5•1 2·8 11•7 5-8 17•7 8•7 
58 7 14•5 7 15-7 6 54•7 5•c 2·8 11·8 5-6 17·8 8-5 58 7 29-5 7 30-7 7 09•0 5•8 2•9 IJ•8 5-8 17•8 8-8 
59 7 14•8 7 15-9 6 54-9 5•9 2•8 11•9 5-7 17•9 8-5 59 7 29-8 7 31•0 7 09-3 5•9 2,9 11•9 5-9 17•9 8-8 

60 7 15-0 7 16-2 6 55-2 b•O 2•9 12•0 5-7 18•0 8-6 60 7 30-0 7 31·2 7 09·5 6•0 3-0 12·0 5-9 18•0 &9 



INCREMENTS AND CORRECTIONS 

m SUN ti ti ti 

30 ARIES MOON or Corr• or Corr• or Corr• 
PLANETS d d d 

m SUN ti ti ti 

31 ARIES MOON or Corr• or Corr• or Corr0 

PLANETS d d d 

' " ' 0 ' " ' ' ' ' ' s 0 ' " 0 ' ' ' ' ' ' 
00 7 30-0 7 31•2 7 09-5 0•0 0-0 6•0 3-1 12•0 6-1 00 7 45-0 7 46-3 7 23,8 0·0 ().0 6•0 3·2 l?·U 6-3 
01 7 30-3 7 31·5 7 09-7 0·l (),1 6·1 3·1 12•1 6-2 01 7 45-3 7 46-5 7 24•1 0•l ().1 6•1 3•2 12•1 6-4 

02 7 3().5 7 31•7 7 10-0 0•2 0-1 6•2 J.2 12•2 6-2 02 7 45-5 7 46-8 7 24•3 0•2 ().1 6•2 3.3 12·2 6-4 
03 7 30-8 7 32·0 7 10-2 0•3 0-2 6•3 3-2 12•3 6-3 03 7 45-8 7 47•0 7 24•5 0•3 ().2 6•3 3.3 12•3 6-5 
04 7 31-0 7 32•2 7 1().5 0•4 0-2 6•4 3-3 12•4 6-3 04 7 46-0 747-3 7 24•8 0·4 0·2 6•4 J.4 12·4 6•5 

05 7 31·3 7 32•5 7 1().7 0•5 0-3 6•5 3.3 12·5 6-4 05 7 46-3 7 47•5 7 25-0 0·5 0·3 b•> 3.4 12·5 6-6 
06 7 31•5 7 32•7 7 10-9 0·6 Q.3 6•6 3-4 12•6 6-4 06 7 46-5 7 47•8 7 25-2 0•6 ().3 6•6 3.5 12•6 &·6 
07 7 31•8 7 33•0 711-2 0•7 0-4 6•7 3.4 12•7 6-5 07 7 46-8 7 48'0 7 25-5 0•7 ().4 6•7 3.5 12·7 6-7 
08 7 32•0 7 33-2 711-4 0•8 Q.4 6•8 3·5 12•8 6-5 08 747-0 7 48-3 7 25-7 0·8 Q,4 6•8 3-6 12·8 6-7 
09 7 32·3 7 33.5 711-6 0•9 ().5 6•9 3.5 12·9 6-6 09 7 47.3 7 48-5 7 26-0 0•9 ().5 6•9 3-6 12·9 6-8 

10 7 32•5 7 33.7 711-9 l•0 0-5 7•0 3-6 13•0 6-6 10 7 47.5 7 48-8 7 26-2 l•0 ().5 7•0 3.7 B•0 6-8 
11 7 32·8 7 34·0 7 12·1 l•l Q,6 7-1 3-6 13•1 6-7 11 7 47,8 7 49-0 7 26-4 l •l Q,6 l•l 3-7 13·1 6-9 
12 7 33-0 7 34•2 7 12•4 1•2 0-6 7•2 3-7 13·2 6-7 12 7 48•0 7 49-3 7 26-7 l ·2 Q,6 7•2 3-8 13·2 (,,9 

13 7 33-3 7 34•5 7 12•6 1•3 0-7 7•3 J.7 13•3 6-8 13 7 48•3 7 49-5 7 26-9 l •3 0·7 7·3 3·8 13•3 7·0 
14 7 33-5 734-7 7 12•8 1•4 ().7 7•4 3•8 13·4 6-8 14 7 48-5 7 49-8 7 27•2 l •4 ().7 7•4 3.9 13·4 7-0 

15 7 33-8 7 35-0 7 13-1 1•5 Q.8 7•5 3•8 13-5 6-9 15 7 48-8 7 50-0 7 27•4 1 ·5 ().8 7•5 3,9 13·5 7·1 
16 7 34·0 7 35-2 7 13-3 1•6 0-8 7•6 3,9 13•6 6-9 16 7 49,0 7 50-3 727-6 1•6 Q,8 7•6 4•0 13·6 7·1 
17 7 34•3 7 35-5 7 13-6 1•7 ().9 7•7 J.9 13•7 7•0 17 7 49-3 7 50-5 7 27-9 I •7 ().9 7•7 4•0 13•7 7-2 
18 7 34·5 7 35-7 7 13-8 1•8 Q,9 7•8 4·0 13•8 7•0 18 7 49-5 7 50-8 7 28-1 1•8 ().9 7•8 4-1 13•8 7•2 
19 7 34•8 7 36-0 7 14·0 1•9 l·O 7•9 4•0 13·9 7-1 19 7 49-8 7 51-0 7 28-4 1•9 1·0 7•9 4•1 1)•9 7-3 

20 7 35-0 7 36-2 7 14•3 2•0 l•O 8•0 4-1 14•0 7-1 20 7 50-0 7 51·3 7 28-6 2•0 1-1 8•0 4•2 14•0 7,4 

21 7 35-3 7 36-5 7 14·5 2-1 H 8•1 4•1 14•1 7•2 21 7 50-3 7 51•5 7 28-8 2-1 H 8•1 4·3 14•1 7.4 

22 7 35-5 7 36-7 7 14•7 2•2 1-1 8•2 4·2 14•2 7-2 22 7 50,5 7 51-8 7 29-1 2•2 1·2 8·2 4.3 14•2 7-5 
23 7 35-8 7 37•0 7 15-0 2•3 1·2 8•3 4•2 14•3 7.3 23 7 50-8 7 52•0 7 29-3 2•3 1·2 8•3 4,4 14•3 7.5 

24 7 36-0 7 37•2 7 15-2 2•4 1·2 8•4 4•3 14•4 7-3 24 7 51•0 7 52·3 7 29-5 2•4 1·3 8•4 4.4 14•4 7-6 

25 7 36-3 7 37.5 7 15-5 2•5 1•3 8•5 4·3 14•5 7-4 25 7 51•3 7 52•5 7 29-8 2•5 1·3 8•5 4.5 14•5 7•& 
26 7 36-5 7 37•7 7 15-7 2•6 1•3 8•6 4•4 14•6 7.4 26 7 51•5 7 52·8 7 30-0 2•6 1•4 8•6 4.5 14•6 7-7 
27 7 36-8 7 38-0 7 15-9 2•7 1•4 8·7 4•4 14•7 7.5 27 7 51•8 7 53-0 7 30-3 2•7 1-4 8•7 4-6 14•7 7-7 
28 7 37-0 7 38-3 7 16-2 2•8 1-4 8•8 4·5 14•8 7-5 28 7 52•0 7 53-3 7 30-5 2•8 1·5 8•8 4-6 14•8 7·8 
29 7 37•3 7 38-5 7 16-4 2•9 1•5 8•9 4·5 14•9 7•6 29 7 52•3 7 53·5 7 30-7 2•9 1·5 8•9 4,7 14•9 7•8 

30 7 37-5 7 38-8 7 16-7 3·0 1•5 9•0 4-6 15•0 7-6 30 7 52•5 7 53-8 7 31-0 3•0 1-6 9•0 4.7 15·0 7-9 
31 7 37•8 7 39-0 7 16-9 3-1 1-6 9•1 4•6 15•1 7.7 31 7 52•8 7 54•0 7 31·2 3•1 1-6 9•1 4•8 15·1 7,9 

32 7 38-0 7 39-3 717-1 3-2 1-6 9•2 4-7 15•2 7-7 32 7 53,0 7 54•3 7 31•5 3•2 1•7 9•2 4·8 15·2 8-0 
33 7 38-3 7 39-5 717-4 3•3 1•7 9•3 4·7 15•3 7•8 33 7 53,3 7 54•5 7 31•7 3•3 1•7 9•3 4.9 15•3 8·0 
34 7 38-5 7 39-8 717-6 3-4 1•7 9•4 4·8 15·4 7•8 34 7 53,5 7 54•8 7 31-9 3•4 1•8 9•4 4.9 15·4 8-1 

35 7 38-8 7 40-0 7 17•9 3•5 1•8 9•5 4•8 15•5 7.9 35 7 53•8 7 55-0 7 32·2 3•5 1-8 9·5 5-0 lS•'i 8-1 
36 7 39-0 7 40-3 7 18-1 3•6 1-8 9•6 4.9 15·6 7.9 36 7 54•0 7 55-3 7 32•4 3•6 1-9 9•6 5-0 15•6 8·2 
37 7 39,3 7 40-5 7 18-3 3·7 1-9 9•7 4,9 15 •7 8-0 37 7 54.3 7 55-5 7 32,6 3·7 1•9 9•7 5-1 15•7 8·2 
38 7 39,5 7 40-8 7 18-6 3•8 1-9 9•8 5-0 15•8 &O 38 7 54,5 7 55-8 7 32·9 3·8 2·0 9•8 5-1 15•8 &3 
39 7 39•8 7 41•0 7 18-8 3•9 2•0 9•9 S-0 15·9 &l 39 7 54•8 7 56-0 7 33-1 3•9 2•0 9•9 5-2 15·9 &3 

40 7 40-0 7 41-3 7 19-0 4•0 2•0 10•0 5-1 16•0 &1 40 7 55-0 7 56-3 7 33-4 4•0 2-1 10•0 5-3 16•0 &4 
41 7 40-3 7 41•5 7 19-3 4•1 2•1 10•1 5-1 16·1 8•2 41 7 55-3 7 56-6 7 33-6 4•1 2•2 lo-1 5-3 16•1 8-5 
42 7 40-5 7 41•8 7 19-5 4·2 2•1 10•2 5-2 16•2 8-2 42 7 55-5 7 56-8 7 33·8 4•2 2•2 10·2 5.4 16•2 8-5 
43 7 40-8 7 42•0 7 19-8 4•3 2•2 10•3 S-2 16•3 8-3 43 7 55-8 7 57-1 7 34-1 4•3 2·3 10·3 5-4 16•3 8-6 
44 7 41-0 7 42·3 7 20-0 4•4 2•2 10•4 5-3 16•4 &3 44 7 56-0 7 57-3 7 34·3 4•4 2·3 10•4 5.5 16•4 8-6 

45 741-3 7 42•5 7 20-2 4•5 2•3 10•5 5-3 16-5 8-4 45 7 56-3 7 57•6 734-6 4•5 2·4 10•5 5-5 16•5 8-7 
46 741-5 7 42•8 7 20-5 4•6 2·3 10•6 5-4 16•6 8-4 46 7 56-5 7 57·8 7 34•8 4•6 2-4 10•6 5•6 16•6 8-7 
47 741-8 7 43•0 7 20-7 4•7 2·4 10•7 5-4 11,•7 8-5 47 7 56-8 7 5EH 7 35-0 4•7 2·5 10•7 5•6 l 6•7 8-8 
48 7 42•0 7 43•3 7 21•0 4•8 2-4 10•8 5-5 16•8 8-5 48 7 57,Q 7 58•3 7 35-3 4•8 2•5 10•8 5-7 16•8 8•8 
49 7 42•3 7 43-5 7 21-2 4•9 2·5 10•9 5.5 16•9 8·6 49 7 57.3 7 58-6 7 35-5 4•9 2•6 10•9 5-7 16·9 8-9 

50 7 42•5 7 43-8 721-4 5•0 2·5 11•0 S-6 17•0 8-6 50 7 57.5 7 58-8 735-7 5•0 2•6 11•0 5-8 17•0 8-9 
51 7 42•8 7 44•0 7 21•7 5•1 2·6 lM 5•6 17•1 8-7 51 7 57•8 7 59-1 7 3&-0 5•1 2•7 ll•l 5-8 17'1 9-0 
52 7 43-0 7 44.3 7 21-9 5•2 2•6 11•2 5-7 17•2 8-7 52 7 58-0 7 59-3 7 36-2 5•2 2•7 11-2 S,9 1/.2 9·0 
53 7 43-3 7 44·5 722-1 5•3 2•7 11 •3 5-7 17•3 8-8 53 7 58-3 7 59-6 7 36-5 5•3 2•8 11•3 5-9 17•3 9-1 
54 7 43-5 7 44-8 7 22-4 5•4 2•7 11•4 S-8 17•4 &8 54 7 58-5 7 59-8 7 36-7 5-4 2•8 11•4 (,,0 17·4 9.1 

55 7 43-8 7 45-0 7 22•6 5•5 2•8 11-5 5-8 17•5 8-9 55 7 58-8 8 0().1 7 36-9 5•'> 2·9 11•5 (,,0 17•5 9-2 
56 7 44•0 7 45-3 7 22•9 5•6 2·8 11•6 S-9 17•6 8-9 56 7 59,0 8 0().3 7 37•2 5•6 2•9 11•6 6-l 17•6 9•2 
57 7 44•3 7 45-5 7 23-1 5•7 2·9 11•7 5-9 17•7 9-0 57 7 59-3 8 00-6 7 37-4 5·7 3-0 ll-J 6-1 1),) 9.3 
58 7 44•5 7 45-8 7 23-3 5•8 2·9 11•8 6-0 17•8 9-0 58 7 59-5 8 00-8 7 37•7 5•8 3-0 11•8 6-2 17•8 9.3 
59 7 44•8 7 46-0 7 23-6 5•9 3-0 11•9 6-0 17•9 9-1 59 7 59-8 8 01-1 7 37.9 5•9 3-1 11•9 6-2 17•9 9-4 

60 7 45-0 7 46-3 7 23-8 6•0 3-1 12•0 6-1 18•0 9-2 60 8 0().0 8 01•3 7 38-1 6•0 3-2 12•0 6-3 18•0 9-5 
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33 PLANETS 
ARIES MOON or Corr• or Corr• or Corr0 

d d d 
, 0 

, 
0 ' 0 ' 

, 
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, 
' s 0 ' 0 ' 0 ' ' ' 

, 
' ' ' 

00 8 0().0 8 01•3 7 38·1 O•O 0-0 6•0 3-3 12•0 6-5 00 8 15-0 8 16-4 7 52·5 O•O (J.0 6•0 3.4 12·0 6-7 
01 8 0().3 8 01-6 7 38-4 O•l ().1 6·1 3-3 12•1 6-6 01 8 15-3 8 16-6 7 52·7 O•l ().1 6·1 3.4 12•1 6-8 
02 8 0().5 8 01·8 7 38-6 0•2 0-1 6•2 3-4 12·2 6-6 02 8 15-5 8 16-9 7 52·9 0•2 0·l b•2 3.5 12•2 6-8 
03 8 0().8 8 02-1 7 38-8 0•3 ().2 6•3 3·4 12•3 6-7 03 8 15-8 817-1 7 53·2 0•3 0·2 b•J 3.5 12•3 6-9 
04 8 01-0 8 02•3 739-1 0•4 ().2 6•4 3.5 12•4 6-7 04 8 16-0 8 17-4 7 53-4 0•4 0·2 6-4 3-6 l 2•4 6-9 

05 8 01•3 8 02•6 7 39-3 0•5 ().3 6•5 3-5 12·5 6-8 05 8 16-3 817-6 7 53·6 0•5 0-3 6•5 3-6 12·', 7-0 
06 8 01·5 8 02•8 7 39-6 0•6 ().3 6·6 3-6 12·6 6-8 06 8 16-5 817-9 7 53·9 0•6 (J.3 6-6 3.7 12•6 7•0 
07 8 01·8 8 03-1 7 39-8 0•7 ().4 6·7 3·6 12•7 6-9 07 8 16-8 8 18-1 7 54-1 0•7 (),4 6•7 .3.7 12·1 7-1 
08 8 02•0 8 03•3 7 40-0 0·8 ().4 6•8 3-7 12•8 6-9 08 8 17•0 8 18-4 7 54-4 0•8 0-4 6·8 3·8 12·8 7-1 
09 8 02•3 8 03-6 7 4().3 0·9 0-5 6•9 3.7 12•9 7-0 09 817-3 8 18-6 7 54·6 0•9 0·5 6•9 3.9 12·9 7•2 

10 8 02•5 8 03-8 7 40-5 l •O 0-5 7•0 3•8 13•0 7•0 10 8 17-5 8 18-9 7 54·8 l•O 0-6 7 -0 3.9 13•0 7.3 
11 8 02·8 8 04-1 7 40-8 1-1 0-6 7-1 3•8 13•1 7-1 11 8 17·8 8 19-1 7 55-1 l •1 0-6 1-1 4·0 lJ-1 7.3 
12 8 03-0 8 04·3 7 41·0 1•2 0-7 7•2 3-9 13•2 7-2 12 8 18-0 8 19-4 7 55-3 l •2 0·7 7 •2 4•0 13•2 H 
13 8 03-3 8 04-6 7 41·2 1•3 0-7 7•3 4·0 13•3 .7-2 13 8 1&3 819-6 7 55-6 l •3 ().7 7•3 4·1 13•3 7-4 
14 8 03-5 8 04•8 7 41•5 1•4 ().8 7•4 4•0 13•4 7-3 14 8 18-5 8 19-9 7 55·8 1-4 0-8 7•4 4·1 13•4 7.5 

15 8 03-8 8 05-1 741-7 l •5 0-8 7•5 4-1 13•5 7•3 15 8 18-8 8 20-1 7 56-0 l •5 ().8 7•5 4·2 13•5 7.5 
16 8 04•0 8 05-3 7 42•0 1•6 ().9 7·6 4-1 13•6 7·4 16 8 19-0 8 2 ().4 7 56-3 1•6 0-9 7•6 4·2 13•6 H, 
17 8 04•3 8 05-6 742-2 l •7 ().9 7·7 4•2 13•7 7-4 17 8 19-3 8 2().6 7 56-5 1 •7 o-9 7•7 4.3 13•7 7-6 
18 8 04•5 8 05-8 7 42·4 1•8 1·0 7•8 4·2 13•8 7·5 18 8 19-5 8 2().9 7 56-7 1•8 l·0 7•8 4.4 13·8 7.7 
19 8 04•8 8 06-1 7 42·7 l •9 l•0 7•9 4·3 13•9 7·5 19 8 19-8 821-1 7 57•0 1•9 H 7•9 4-4 13·9 7·8 

20 8 05-0 8 06-3 742-9 2•0 H 8·0 4·3 14•0 7-6 20 8 20-0 821-4 7 57-2 2•0 1-1 8•0 4.5 14•0 7•8 
21 8 05-3 8 06-6 7 43-1 2•1 H 8·1 4-4 14·1 7-6 21 8 20-3 821-6 7 57.5 2-1 1·2 8•1 4.5 14-1 7-9 
22 8 05-5 8 06-8 7 43.4 2•2 1·2 8•2 4·4 14·2 7-7 22 8 20-5 8 21-9 7 57-7 2•2 1·2 8•2 4-6 14•2 7.9 
23 8 05-8 8 07-1 7 43•6 2·3 1·2 8·3 4.5 14•3 7-7 23 8 20.8 8 22•1 7 57-9 2•3 1·3 8•3 4•6 14•3 8·0 
24 8 06-0 8 07•3 7 43.9 2•4 1-3 8•4 4·6 14•4 7•8 24 821-0 8 22·4 7 58·2 2•4 1•3 8•4 4.7 14•4 8-0 

25 8 06-3 8 07-6 744-1 2•5 1-4 8·5 4-6 14•5 7-9 25 821-3 8 22·6 7 58·4 2•5 1·4 8•5 4.7 14•5 8-1 
26 8 06-5 8 07•8 7 44·3 2•6 1-4 8•6 4-7 14•6 7-9 26 8 21•5 8 22·9 7 58•7 2•6 1•5 8•6 4·8 14•6 8·2 
27 8 06-8 8 08-1 744-6 2•7 1·5 8•7 4•7 14 •7 8-0 27 8 21-8 8 23·1 7 58·9 2•7 1·5 8•7 4.9 14•7 8·2 
28 8 07•0 8 08•3 7 44•8 2•8 1•5 8•8 4•8 14•8 8-0 28 8 22•0 8 23-4 7 59•1 2•8 1-6 8·8 4.9 14•8 8·3 
29 8 07•3 8 08-6 7 45-1 2•9 1-6 8•9 4•8 14·9 8-1 29 8 22·3 8 23-6 7 59·4 2•9 1-6 8•9 5-0 14•9 8·3 

30 8 07·5 8 08-8 7 45-3 3•0 1-6 9•0 4.9 15•0 8-1 30 8 22•5 8 23-9 7 59-6 3•0 1·7 9•0 5-0 15·0 8·4 
31 8 07•8 8 09-1 7 45-5 H 1-7 9·1 4-9 15•1 8-2 31 8 22·8 8 24•1 7 59·8 H 1•7 9•1 5-1 15•1 8·4 
32 8 08-0 8 09-3 7 45-8 3•2 1•7 9•2 5•0 15•2 8-2 32 8 23•0 8 24·4 8 00-1 3•2 1·8 9•2 5-1 15•2 8-5 
33 8 08·3 8 09-6 7 46-0 3•3 1•8 9•3 5-0 15•3 8-3 33 8 23·3 8 24•6 8 00-3 3•3 1·8 9•3 5-2 15•3 8·5 
34 8 08-5 8 09-8 7 46-2 3·4 1·8 9·4 5-1 15 •4 8-.3 34 8 23-5 8 24·9 8 0().6 3•4 1-9 9-4 5-2 15•4 8-6 

35 8 08-8 8 10-1 7 46-5 3•5 1-9 9•5 5-1 15•5 &4 35 8 23-8 8 25-1 8 00-8 3•5 2·0 9·5 5-3 15•5 8-7 
36 8 09-0 8 1().,3 7 46-7 3•6 2•0 9•6 5-2 15•6 8-5 36 8 24·0 8 25-4 8 01-0 3·6 2•0 9•6 5-4 15·6 8-7 
37 8 09-.3 8 1().6 7 47·0 3•7 2•0 9•7 5-3 15•7 8-5 37 8 24•3 8 25-6 8 01-3 3•7 2·1 9•7 5-4 15•7 8-8 
38 8 09-5 8 1().8 747-2 3•8 2·1 9•8 5-.3 15•8 8-6 38 8 24•5 8 25-9 8 01•5 3•8 2-1 9•8 5-5 15·8 8-8 
39 8 09-8 811-1 747-4 3•9 2-1 9•9 5-4 15·9 8-6 39 8 24•8 8 26-1 8 01•8 3•9 2·2 9-9 5-5 15·9 8-9 

40 8 1().0 811-3 747-7 4•0 2·2 10•0 5-4 16•0 B-7 40 8 25-0 8 26-4 8 02·0 4•0 2•2 10•0 5-6 16•0 8-9 
41 8 10-3 811-6 7 47.9 4•1 2·2 10·1 5-5 16•1 8-7 41 8 25-3 8 26-6 8 02•2 4•1 2•3 10•1 5-6 16•1 9·0 
42 8 1().5 8 11-8 7 48-2 4•2 2•3 10•2 5-5 16•2 8-8 42 8 25-5 8 26-9 8 02•5 4•2 2•3 10•2 5-7 16•2 9·0 
43 8 10-8 812-1 7 48-4 4•3 2•3 10•3 5-6 16•3 8-8 43 8 25-8 8 27-1 8 02•7 4•3 2-4 10·3 5·8 16·3 9-1 
44 811-0 8 12·3 7 48-6 4•4 2•4 10•4 5-6 16•4 8-9 44 8 26-0 827-4 8 02·9 4•4 2•5 10•4 5-8 16•4 9-2 

45 811·.3 8 12·6 7 48-9 4•5 2-4 10•5 5-7 16•5 S-9 45 8 26-3 8 27•6 8 03·2 4 ·S 2·5 10•5 5-9 16·5 9·2 
46 811-5 8 12·8 7 49-1 4•6 2•5 10•6 5-7 16•6 9-0 46 8 26-5 8 27•9 8 03-4 4•6 2•6 10•6 5-9 16•6 9.3 
47 811·8 813-1 7 49-3 4•7 2•5 10•7 5-8 16•7 9-0 47 8 26-8 8 28-1 8 03•7 4•7 2•6 10•7 6-0 16•7 9.3 
48 8 12•0 8 13·3 7 49-6 4•8 2•6 10•8 5-9 16•8 9-1 48 8 27•0 8 28-4 8 03·9 4•8 2-7 10•8 6·0 16•8 CJ.4 
49 8 12•3 8 13-6 7 49-8 4•9 2-7 10•9 5-9 16•9 9-2 49 8 27•3 8 28-6 804-1 4•9 2•7 10'9 6-1 16•9 9-4 

50 8 12·5 8 13-8 7 5().1 5•0 2-7 11•0 6-0 17•0 9-2 50 8 27•5 8 28-9 8 04-4 5•0 2•8 11•0 6-1 17•0 9.5 
51 8 12•8 8 14•1 7 5().3 5•1 2·8 11-1 6-0 17-1 9,.3 51 8 27•8 8 29-1 8 04·6 5•1 2·8 11•1 6-2 17•1 9.5 
52 8 13-0 8 14·3 7 50-5 5•2 2·8 11•2 6-1 17·2 9-3 52 8 28-0 8 29-4 8 04·9 5•2 2·9 11 •2 6-3 17•2 9-6 
53 8 13,,3 814-6 7 5().8 5•3 2·9 11·3 6-1 17•3 9-4 53 8 28-3 829-6 8 05-1 5•3 3·0 11•3 6-3 17•3 9-7 
54 8 13,,5 8 14•9 7 51-0 5•4 2•9 11•4 6-2 17-4 9-4 54 8 28-5 8 29·9 8 05-3 5•4 3-0 11•4 6-4 17 •4 9.7 

55 8 13,,8 8 15-1 7 51•3 5•5 3,,0 11•5 6-2 17•5 9-5 55 8 28-8 8 30-1 8 05-6 5•5 3•1 ll•S 6-4 17•5 9-8 
56 8 14•0 8 15-4 7 51·5 5•6 3-0 11•6 6-3 17•6 9-5 56 8 29,0 8 .3().4 8 05-8 5•6 3-1 ll•b 6-5 17•6 9·8 
57 8 14-3 8 15-6 7 51-7 5•7 3-1 11•7 6-3 17•7 9-6 57 8 29•3 8 3().6 8 06-1 5•7 3•2 ll•7 6-5 17•7 9.9 
58 8 14•5 8 15-9 7 52•0 ,,a 3,,1 11•8 6-4 17•8 9-6 58 8 29-5 8 30-9 8 06-3 5•8 3-2 11-8 6-6 17•8 9.9 
59 8 14•8 8 16-1 7 52·2 5•9 3-2 11·9 6-4 17•9 9-7 59 8 29-8 831-1 8 06-5 5•9 3-3 11 •9 6-6 17•9 10-0 

60 8 15-0 8 16-4 7 52·5 6•0 3-3 12•0 6-5 18•0 9-8 60 8 30-0 8 31-4 8 06-8 6•0 3-4 12-0 6-7 18•0 1(),1 



INCREMENTS AND CORRECTIONS 

m SUN 
fl fl fl 
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35 PLANETS 
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d d d 

s 0 
, 

0 
, 

0 
, , , , , 

' 
, 

s 0 
, 

0 
, n , 

' 
, , , 

' 
00 8 30-0 8 31-4 8 Ob-8 0•0 (),0 6-0 3-5 12•0 E,-9 00 8 45-0 8 46-4 821-1 0•0 (),0 6•0 3-6 12•0 7·1 
01 8 30-3 8 31-6 8 07•0 O•l 0-1 6•1 3-5 12•1 7•0 01 8 45.3 8 46-7 8 21·3 0•l ().1 6•1 ,3,6 12•1 7-2 
02 8 30-5 8 31-9 8 07-2 0•2 0-1 6•2 3-6 12•2 7·0 02 8 45-5 8 46-9 821-6 0·2 0-1 6•2 3-7 12•2 7-2 
03 8 30-8 832-1 8 07•5 0•3 0-2 6•3 3-6 12•3 7•1 03 8 45-8 8 47•2 8 21•8 0•3 ().2 6·3 3.7 12•3 7 . .3 
04 831-0 8 32-4 8 07•7 0•4 ().2 6-4 3-7 12•4 7-1 04 8 46-0 847-4 8 22•0 0•4 0-2 6-4 .3-8 12•4 7 • .3 

05 831-3 8 32•6 8 08-0 0•5 0-3 6•5 3-7 12•5 7-2 05 8 46-3 8 47.7 8 22·3 0•5 (),3 6.S 3-8 12•5 7.4 
06 8 31•5 8 32•9 8 08-2 0•6 (),3 6•6 3-8 12•6 7-2 06 8 46-5 847-9 8 22•5 0•6 (),4 6-6 .3.9 12•6 7.5 
07 8 31•8 8 33-2 8 08-4 0•7 (),4 6•7 3-9 12•7 7-3 07 8 46-8 8 48•2 8 22-8 0•7 (),4 6•7 4•0 12•7 7.5 

08 8 32•0 8 33-4 8 08-7 0•8 0-5 6•8 3-9 12•8 7-4 08 8 47•0 8 4&4 823-0 0•8 (),5 6•8 4·0 l 2•ij 7-1, 

09 8 32•3 833-7 8 08-9 0•9 0-5 6•9 4•0 12·9 7-4 09 8 47-3 8 48-7 8 23-2 0•9 0-5 6•9 4.1 l.?•9 7-6 

10 8 32•5 8 33-9 8 09-2 l•0 0-6 7•0 4•0 13•0 7-5 10 8 47.5 8 48·9 8 23-5 1-0 0-6 7•0 4-1 13•0 7-7 
11 8 32•8 8 34•2 8 09-4 1-1 0-6 N 4-1 13-1 7-5 11 8 47•8 8 49-2 823-7 l •l 0,7 7 •l 4•2 13·1 1·8 

12 8 33-0 8 34-4 8 09-6 1•2 0-7 7•2 4-1 lN 7'6 12 8 48-0 8 49-4 8 2.3-9 1•2 (),7 7•2 4·3 13•2 7•8 
13 8 33-3 834-7 8 09-9 1•3 0-7 7•3 4•2 13•3 7-6 13 8 48-3 8 49-7 8 24•2 1•3 0-8 7•3 4•3 13·3 7.9 
14 8 33-5 8 34•9 8 10-1 1-4 0-8 7-4 4-3 13•4 7-7 14 8 4&5 8 49-9 8 24•4 1-4 (),8 7-4 4-4 13-4 7-9 

15 8 33•8 8 35-2 8 10-3 1•5 (),9 7•5 4•3 13•5 7•8 15 8 4&8 8 50-2 8 24•7 1-5 (),9 7,lj 4.4 13•5 S-0 
16 8 34•0 8 35-4 8 10-6 1•6 0-9 7•6 4-4 13•6 7•8 16 8 49-0 8 5(),4 8 24•9 1•6 0-9 7•6 4.5 13•6 &O 
17 8 34•3 8 35-7 8 10-8 1•7 l·0 7•7 4-4 13•7 7•9 17 8 49-3 8 50-7 8 25-1 1•7 1-0 7•7 4-6 13•7 8·1 
18 8 34·5 8 35-9 811-1 1•8 1•0 7•8 4.5 13•8 7-9 18 8 49-5 8 5().9 8 25-4 1•8 H 7•8 4-6 13•8 8-2 
19 8 34·8 8 36-2 811-3 l •9 H 7•9 4•5 13•9 S-0 19 8 49-8 8 51·2 8 25-6 1•9 H 7-9 4.7 13•9 8-2 

20 8 35-0 8 36-4 811-5 2•0 1·2 8-0 4-6 14•0 &l 20 8 50-0 8 51•5 8 25-9 2•0 1•2 8•0 4.7 14•0 8-.3 
21 8 35-3 8 36-7 811-8 2•1 1·2 8•1 4-7 14•1 &l 21 8 50-.3 8 51•7 8 26-1 M 1•2 8-1 4•8 14•1 8-3 
22 8 35-5 8 36-9 8 12•0 2•2 1-3 8•2 4•7 14•2 &2 22 8 5(),5 8 52•0 8 26-3 2•2 1·3 8•2 4.9 14·2 8-4 
23 8 35-8 8 37•2 8 12•3 2•3 1-3 8•3 4•8 14•3 &2 23 8 50-8 8 52·2 8 26-6 2•3 1-4 0•3 4,9 14 •1 &~ 
24 8 36-0 8 37-4 8 12•5 2•4 1-4 8•4 4•8 14•4 &3 24 8 51•0 8 52•5 8 26-8 2•4 1-4 8-4 5-0 14•4 8-5 

25 8 36-3 B 37•7 812-7 2•5 1-4 8-5 4-9 14•5 S-3 25 8 51•3 8 52•7 8 27•0 2•5 1•5 8-5 S-0 14•5 8-6 
26 8 36-5 837-9 8 13-0 2•6 1-5 8•6 4.9 14•6 &4 26 8 51·5 8 53•0 8 27•3 2•6 1•5 8•6 5-1 14•6 8·6 
27 8 36-8 8 38-2 8 13-2 2•7 1-6 8•7 5-0 14•7 &5 27 8 51•8 C 53•2 8 27•5 2•7 1-6 8•7 5-1 14•7 &7 
28 8 37•0 8 3&4 8 13-4 2•8 1-6 8-8 5-1 14•8 8-5 28 8 52•0 8 53.5 8 27•8 2•8 1•7 8•8 5-2 14•8 8-8 
29 837-3 8 38-7 8 13-7 2•9 1·7 8-9 5-1 14•9 8-6 29 8 52•3 8 53.7 8 2&0 2•9 1-7 8•9 5-3 14•9 8-8 

30 8 37-5 8 3&9 8 13-9 3•0 1-7 9-0 5-2 15•0 &6 30 8 52·5 8 54·0 8 28·2 3•0 1·8 9,0 5-3 15·0 8·9 
31 8 37•8 8 39-2 8 14•2 3-1 1·8 9•1 5-2 15•1 &7 31 8 52•8 8 54•2 8 28-5 3-1 1·8 9-1 5-4 15·1 8·9 
32 8 38-0 8 39-4 8 14•4 3•2 1•8 9•2 S-3 15•2 8-7 32 8 53•0 8 54•5 8 28-7 3·2 1-9 9•2 5-4 15•2 9·0 
33 8 3&3 8 39-7 8 14•6 3•3 1-9 9•3 S-3 15•3 S-8 33 8 53-3 8 54.7 8 29-0 3•3 2•0 9•3 5-5 15 ·3 9,1 

34 8 38-5 8 39-9 8 14•9 3•4 2•0 9-4 5-4 15•4 8-9 34 8 53·5 8 55-0 8 29-2 3•4 2•0 9-4 5-6 15•4 9-1 

35 8 3&8 8 40-2 8 15•1 3•5 2•0 9•5 S-5 15•5 8-9 35 8 5.3·8 8 55-2 8 29-4 3•5 2-1 9•5 5-6 15•5 9-2 
36 8 39-0 8 40-4 8 15-4 3•6 2•1 9•6 S-5 15•6 9-0 36 8 54•0 8 55-5 8 29-7 3•6 2-1 9•6 5-7 15·6 9•2 
37 8 .39-3 8 40-7 815-6 3·7 2-1 9•7 5-6 15•'/ 9-0 37 8 54.3 8 55-7 8 29-9 3·7 2·2 9•7 5-7 15·7 9 . .3 
38 8 39-5 8 40-9 8 15-8 3•8 2•2 9•8 S-6 15•8 9-1 38 8 54.5 8 56-0 8 3(),2 3•8 2·2 9•8 5-8 15•8 9-3 
39 8 39-8 841-2 8 16-1 3•9 2·2 9•9 S-7 15•9 9-1 39 8 54·8 8 56-2 8 3(),4 3•9 2·3 9-9 5-9 15•9 9.4 

40 8 40-0 8 41-4 8 16-3 4•0 2·3 10•0 S-8 16-0 9•2 40 8 55-0 8 56-5 8 30-6 4•0 2·4 10•0 5-9 16•0 9.5 
41 8 40-3 841-7 8 16-5 4•1 2-4 10•1 S-8 16•1 9-3 41 8 55-3 8 56-7 8 30-9 4•1 2-4 10•1 6-0 16•1 9.5 
42 8 40-5 8 41•9 8 16-8 4•2 2-4 10•2 S-9 16•2 9-3 42 8 55-5 8 57•0 831-1 4•2 2·5 10•2 £,,0 16·2 9-6 
43 8 4().8 8 42•2 8 17•0 4•3 2•5 10•3 S-9 16•3 9-4 43 8 55-8 8 57-2 831•3 4•3 2•5 10•3 6-1 16·3 9,6 

44 841-0 8 42-4 817-3 4•4 2•5 10•4 6-0 16•4 9-4 44 8 56-0 8 57.5 8 31•6 4•4 2·6 10-4 6-2 16•4 9-7 

45 8 41•3 8 42•7 817-5 4'5 2•6 10•5 6-0 16•5 9-5 45 8 56-3 8 57-7 8 31·8 4•5 2•7 10-!> 6-2 16•', 9•8 
46 8 41·5 842-9 817-7 4•6 2•6 10•6 6-1 16'6 9-5 46 8 56'5 8 58-0 8 .32•1 4•6 2•7 10•6 6-3 16•(, 9-A 
47 841-8 8 43-2 8 18-0 4•7 2•7 10•7 6-2 16•7 9,6 47 8 56-8 8 58-2 8 32•3 4•1 2·8 10•/ 6-3 Ii,•/ 9.9 
48 8 42·0 8 43-4 B 18-2 4•8 2•8 10•8 6-2 16•8 9-7 48 8 57•0 8 58-5 8 32•5 4•8 2·8 10•8 6-4 11,•8 9.9 
49 8 42•3 8 43-7 8 18,5 4•9 2·8 10-9 6-3 16 .. 9-7 49 8 57,3 8 58-7 8 32•8 4•9 2-9 10•9 6-4 lh•9 10-0 

50 8 42·5 8 43.9 8 1&7 5•0 2•9 11•0 6-3 17•0 9-8 50 8 57.5 8 59-0 8 33-0 5•0 .3·0 11•0 6-5 17•0 1().1 

51 8 42•8 8 44-2 8 1&9 5•1 2·9 11-1 6-4 17-1 9-8 51 8 57•8 8 59-2 8 33 • .3 5•1 3-0 11-1 6-6 17-1 10-1 
52 8 43-0 8 44-4 8 19-2 5•2 3-0 11•2 6-4 17•2 9-9 52 8 5&0 8 59-5 8 .33-5 5•2 3-1 11-2 6-6 17•2 1(),2 
53 8 43-.3 8 44•7 8 19-4 5•3 3-0 11•3 6-5 17•3 9-9 53 8 58-3 8 59-7 8 3.3.7 5•3 3-1 11•3 6-7 17•3 10-2 
54 8 43-5 8 44.9 8 19-7 5•4 3-1 11-4 6-6 17•4 1(),0 54 8 58-5 9 00-0 8 .34•0 5•4 3·2 11•4 6-7 17•4 1(),3 

55 8 43-8 8 45-2 8 19-9 5•5 3-2 11-!> 6'6 17•5 10-1 55. 8 58-8 9 00-2 8 34·2 5•5 3.3 11-S 6-8 17•5 10.4 
56 8 44•0 8 45-4 8 2().1 5•6 3-2 11'6 6'7 17•6 10-1 56 8 59-0 9 00-5 8 34,4 5•6 .3.3 11-6 6-9 lN 10-4 
57 8 44,3 8 45-7 8 2(),4 5•7 3-3 11 •7 6-7 17•7 10-2 57 8 59-3 9 00-7 8 34.7 5•7 3-4 11•7 6-9 17•7 10-5 
58 8 44•5 8 45-9 8 20-6 \•8 3-3 11 •8 6-8 17•8 10-2 58 8 59-5 9 01-0 8 34.9 5-8 3.4 11-8 7•0 17•8 10-5 
59 8 44·8 8 46'2 8 20-8 5•9 3-4 11•9 b-8 17•9 10-3 59 8 59-8 9 01•2 8 35-2 5•9 3.5 11•9 7•0 17•9 10-6 

60 8 45-0 8 46-4 821-1 l,•0. 3-5 12•0 6'9 lS-0 1(),4 60 9 00-0 9 01-5 8 35-4 6•0 .3-6 12-0 7•1 18·0 10-7 
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37 PLANETS ARIES MOON or Corr" or Corr" or Corr• 
d d d 

' 
,, 0 ' 0 . . . . . ' s 0 . 0 0 ' . ' ' . ' . 

00 9 00-0 9 01·5 8 35-4 0•0 0-0 6•0 3.7 12•0 7-3 
01 9 00-3 9 01·7 8 35-6 0•l 0-1 6•1 3.7 12·1 7-4 
02 9 00-5 9 02·0 8 35-9 0•2 0-1 6•2 3·8 12•2 7-4 
03 9 00-8 9 02•2 8 36-1 0•3 0-2 6•3 3·8 12•3 7•5 

00 9 15-0 9 16-5 8 49.7 O•O O·O 6•0 3·8 12•0 7.5 
01 9 15-3 9 16-8 8 50-0 O•l O·l 6•1 3·8 ll•l 7-6 
02 9 15-5 91].Q 8 50-2 0•2 ().1 6•2 3-9 12 •2 7-6 
03 9 15-8 9 17·3 8 50-4 0•3 0-2 6•.l 3.9 12•3 7.7 

04 9 01•0 9 02·5 8 36-4 0•4 0-2 6•4 3-9 12•4 7.5 04 9 16-0 9 17-5 8 50-7 0•4 0-3 6•4 4·0 12•4 7•8 

05 9 01-3 9 02•7 8 36-6 0•5 0-3 6·5 4·0 12·5 7-6 05 9 16-3 9 17·8 8 50-9 0•5 0-3 6·5 4-1 12•5 7·8 
06 9 01-5 9 03·0 8 36-8 0•6 0-4 6•6 4•0 12•6 7.7 
07 9 01•8 9 03•2 8 3H 0•7 0-4 6•7 4-1 12 •7 7-7 

06 9 16-5 9 18-0 8 51-1 0•6 0-4 6'6 4-1 12•6 7.9 
07 9 16-8 9 18-3 8 51-4 0•7 0-4 6•7 4·2 12•7 7.9 

OB 9 02·0 9 03·5 8 37.3 0•8 0-5 6•8 4·1 12•8 7-8 08 9 17•0 9 18-5 8 51-6 0•8 0-5 6•8 4.3 12·8 8-0 
09 9 02•3 9 03·7 8 37·5 0•9 0-5 6•9 4•2 12•9 7-8 09 9 17•3 9 18-8 8 51-9 0•9 0·6 6•9 4.3 12·9 8·1 

10 9 02·5 9 04•0 8 37·8 1 •0 0-6 7•0 4·3 13•0 7-9 lO 9 17•5 9 19·0 8 52-1 l •O 0·6 7 •O 4-4 13•0 &l 
11 9 02·8 9 04·2 8 38•0 ),J ().7 7-1 4·3 13-1 8-0 ll 9 11:3 9 19-3 8 52·3 ),) (), 7 1-1 4.4 H•l 8·2 
12 9 03·0 9 04•5 8 38-3 l •2 0-7 7•2 4•4 13•2 8-0 12 9 18·0 9 19-5 8 52·6 l •2 0-8 7 •2 4.5 13•2 &3 
13 9 03-3 9 04•7 8 38-5 1•3 0-8 7•3 4-4 13·3 8·1 l3 9 18·3 9 19-8 8 52·8 l ·3 (),8 7•3 4•6 13•3 8·3 
14 9 03-5 9 05-0 8 38-7 1•4 0-9 7•4 4·5 13•4 8-2 14 9 1&5 9 20-0 8 53-1 l •4 (),9 7-4 4·6 13•4 8·4 

15 9 03•8 9 05-2 8 39-0 l •5 (),9 7•5 4-6 13•5 8·2 15 9 18•8 9 2(),3 8 53-3 1•5 0-9 7·5 4.7 13•5 8•4 
16 9 04·0 9 05-5 8 39-2 l •6 1-0 7•6 4-6 13•6 &3 16 9 19·0 9 2(),5 8 53·5 1•6 l•O 7•6 4·8 13•6 &5 
17 9 04•3 9 05-7 8 39.c, 1•/ l·O 7•7 4.7 13•7 &3 17 9 19·3 9 20-8 8 53·8 1•7 H 7•7 4•8 13•7 8·6 
18 9 04•'> 9 06·0 8 39•7 l ·8 1-1 7•8 4.7 13•8 8-4 18 9 19·5 9 21·0 8 54·0 1•8 1-1 7 •8 4.9 13•8 8·6 
19 9 04•8 9 06-2 8 39-9 1•9 1·2 /•9 4•8 13•9 8-5 19 9 19•8 9 21-3 8 54·3 1·9 1·2 7•9 4·9 13•9 8•7 

20 9 05-0 9 06-5 8 40-2 2•0 1·2 8•0 4.9 14•0 8-5 20 9 20-0 9 21-5 8 54•5 2•0 1-3 8•0 5-0 14•0 8-8 
21 9 05-3 9 06-7 8 40-4 2•] 1•3 8·1 4•9 14•1 8-6 21 9 20-3 9 21•8 8 54.7 2-1 1·3 8-1 5-1 14•1 &8 
22 9 05-5 9 07-0 84().6 2•2 1-3 8•2 5-0 14•2 8-6 22 9 20-5 9 22•0 8 55-0 2•2 1·4 8•2 5-1 14•2 8·9 
23 9 05-8 9 07•2 8 4(),9 2•3 1-4 8•3 5-0 14•3 8-7 23 9 2(),8 9 22•3 8 55-2 2•3 1-4 8•3 5-2 14•3 &9 
24 9 06-0 9 07•5 841-1 2•4 1·5 8•4 5-1 14·4 8-8 24 9 21·0 9 22•5 8 55-4 2·4 1•5 8•4 5-3 14•4 9·0 

25 9 06-3 9 07•7 841-4 2·5 1·5 8•5 5-2 14·5 8-8 25 9 21·3 9 22·8 8 55.7 2•5 1-6 8·5 5-3 14•5 9-1 
26 9 06-5 9 08·0 841-6 2•6 1-6 8•6 5-2 14·6 8-9 26 9 21·5 9 23·0 8 55-9 2•6 1-6 8•6 5-4 14•6 9-1 
27 9 06-8 9 08-2 8 41•8 2•7 1-6 8·7 5-3 14•7 8·9 27 9 21·8 9 23•3 8 56-2 2•7 1-7 8•7 5-4 14•7 9-2 
28 9 07·0 9 08·5 8 42·1 2·8 1•7 8•8 5.4 14•8 9-0 28 9 22·0 9 23·5 8 56-4 2•8 1·8 8-8 5-5 14·8 9.3 
29 9 07-3 9 08•7 8 42•3 2•9 1-8 8•9 5-4 14·9 9-1 29 9 22·3 9 23·8 8 56-6 2•9 1·8 8•9 5-6 14·9 9.3 

30 9 07•5 9 09·0 8 42•6 3•0 1·8 9•0 5-5 15 •0 9·1 30 9 22•5 9 24•0 8 56-9 3•0 1·9 9•0 5-6 15•0 9.4 
31 9 07•8 9 09•2 8 42•8 3·1 1-9 .9-1 5-5 15·1 9-2 31 9 22·8 9 24•3 8 57-1 H 1-9 9•1 5-7 15·1 9.4 
32 9 08-0 9 09•5 8 43-0 3·2 1-9 9•2 5-6 15·2 9-2 32 9 23,0 9 24•5 8 57-4 3·2 2•0 9·2 5-8 15·2 9.5 
33 9 08-3 9 09-8 8 43,3 3•3 2•0 9•3 5-7 15·3 9-3 33 9 23·3 9 24·8 8 57-6 3.3 2-1 9•3 5-8 15•3 9-6 
34 9 08-5 9 10·0 8 43·5 3·4 2-1 9-4 5-7 15·4 9.4 34 9 23•5 9 25-0 8 57•8 3•4 2-1 9-4 5-9 15•4 9-6 

35 9 08-8 9 10-3 8 43•8 3·5 2·1 9·5 5-8 15•5 9-4 35 9 23-8 9 25-3 8 5&1 3•5 2·2 9•5 5-9 15•5 9-7 
36 9 09-0 9 10-5 8 44·0 3·6 2·2 9•6 5-8 15•6 9.5 36 9 24•0 9 25-5 8 58·3 3·6 2•3 9•6 6-0 15•6 9·8 
37 9 09·3 9 10-8 8 44•2 3•7 2·3 9•7 5-9 15 •7 9-6 37 9 24·3 9 25-8 8 58-5 3•7 2·3 9.7 6-1 15•7 9·8 
38 9 09•5 911-0 8 44•5 3·8 2•3 9•8 6-0 15·8 9-6 38 9 24•5 9 26-0 8 5&8 3•8 2·4 9•8 6-1 15•8 9.9 
39 9 09-8 911-3 8 44.7 3·9 2·4 9•9 6-0 15·9 9-7 39 9 24•8 9 26-3 8 59·0 3•9 2-4 9•9 6-2 15·9 9.9 

40 9 10-0 9 11·5 8 44•9 4•0 2-4 10•0 6-1 16•0 9.7 40 9 25-0 9 26-5 8 59-3 4•0 2-5 10•0 6-3 16•0 10-0 
41 9 10-3 911-8 8 45-2 4•1 2•5 10•1 6-1 1&-1 9-8 41 9 25-3 9 26-8 8 59.5 4•1 2·6 10•1 6-3 16•1 10-1 
42 9 1(),5 9 12•0 8 45-4 4•2 2·6 10•2 6-2 16•2 9-9 42 9 25-5 9 27•0 8 59-7 4•2 2·6 10•2 6-4 16•2 1(),1 
43 9 10-8 9 12•3 8 45-7 4·3 2·6 10•3 6-3 16•3 9•9 43 9 25-8 9 27•3 9 00-0 4•3 2•7 10·3 6-4 16•3 10-2 
44 911-0 9 12•5 8 45-9 4•4 2-7 10·4 6-3 16•A 10-0 44 9 26-0 9 27•5 9 00-2 4•4 2·8 10•4 6-5 16•4 10-3 

45 911-3 9 12·8 8 46-1 4•5 2·7 10•5 6-4 16•5 10-0 45 9 26-3 9 27•8 9 0(),5 4•5 2•8 10•5 6-6 16•5 10-3 
46 9 11·5 913-0 8 46-4 4•6 2·8 10•6 6-4 16·6 10-1 46 9 26-5 9 2&1 9 00-7 4•6 2·9 10•6 6-6 16•6 10-4 
47 9 11·8 9 13•3 8 46-6 4•7 2·9 10•7 6-5 16•7 1(),2 47 9 26-8 9 28·3 9 00-9 4•7 2·9 10•7 6-7 16·7 10-4 
48 9 12•0 913-5 8 46-9 4·8 2•9 10•8 6-6 16•8 1(),2 48 92].Q 9 28•6 9 01-2 4•8 3·0 10•8 6-8 16•8 10-5 
49 9 12·3 9 13·8 847-1 4•9 3·0 10•9 6-6 16•9 10-3 49 9 27•3 9 2&8 9 01-4 4·9 3·1 10•9 6-8 16•9 10-6 

50 9 12•5 9 14·0 847-3 5•0 3·0 ll-0 6-7 17•0 1(),3 50 9 27•5 9 29-1 9 01-6 5•0 3·1 11•0 6-9 17•0 10-6 
51 9 12•8 9 14·3 847-6 5•1 3-1 11•1 6-8 17-1 1(),4 51 9 27•8 9 29·3 9 01-9 5-1 3·2 11-1 6-9 17•1 10-7 
52 9 13-0 9 14•5 8 47•8 5•2 3-2 11•2 6-8 17•2 1(),5 52 9 2&0 9 2% 9 02•1 5·2 3.3 11•2 7•0 17•2 10-8 
53 9 13-3 9 14•8 8 48-0 5·3 3-2 11•3 6-9 17•3 1(),5 53 9 28-3 9 29·8 9 02-4 5·3 3.3 11 •3 7-1 17•3 10-8 
54 9 13-5 9 15-0 8 4&3 5·4 3-3 11·4 6-9 17•4 1(),6 54 9 28-5 9 30-1 9 02•6 5•4 3.4 11•4 7•1 17•4 10-9 

55 9 13•8 9 15-3 8 48-5 5•5 3-3 11•5 7•0 17·5 1(),6 55 9 2&8 9 3().3 9 02•8 5•5 3-4 11-5 7-2 17•5 10-9 
56 9 14•0 9 15-5 8 48-8 5·6 3-4 11•6 H 17•6 10-7 56 9 29,0 9 30-6 9 03·1 5•6 3-5 11-1, 7.3 17•6 11-0 
57 9 14•3 9 15-8 8 49-0 5•7 3-5 11•7 H 17•7 1(),8 57 9 29·3 9 3(),8 9 03·3 5•7 3·6 11 •7 7.3 17•7 11-1 
58 9 14•5 9 16-0 8 49-2 ~ ·R 3·5 11•8 7-2 17•8 10-8 58 9 29•5 931-1 9 03-6 5•8 3-6 11-8 7-4 17•8 11-1 
59 9 14•8 9 16-3 8 49-5 5·9 3•6 11 •9 7·2 17•9 10-9 59 9 29·8 931-3 9 03·8 5·9 3-7 11•9 7-4 17•9 11-2 

bO 9 15-0 9 16-5 8 49-7 6•0 3-7 12•0 7.3 18•0 11•0 bO 9 3(),0 931-6 9 04•0 6•0 3·8 12-0 7.5 18•0 11·3 
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PLANETS d d d 

s 0 ' 0 ' 0 ' ' ' ' ' 
, , 

s 0 0 ' 0 ' 
, 

00 9 30-0 931-6 9 04•0 O•O ().0 6•0 3.9 12•0 7-7 00 9 45-0 9 46-6 9 18-4 O•O 0-0 6•0 4•0 12•0 7.9 

01 9 30-3 9 31·8 9 04•3 O•l ().1 6•1 3-9 12-1 7•8 01 9 45-.3 9 46-9 9 18·6 0•1 0-1 6•1 4-0 12•1 8·0 
02 9 30-5 932-1 9 04•5 0•2 ().1 6•2 4·0 12•2 7•8 02 9 45-5 947-1 9 18·8 0•2 0-1 6•2 4-1 12•2 8-0 
03 9 30-8 9 32·3 9 04•7 0•3 ().2 6•3 4•0 12•3 7-9 03 9 45-8 947-4 9 19·1 0•3 0-2 6•3 4·1 12•3 8·1 
04 9 31·0 9 32•6 9 05-0 0•4 0-3 6•4 4-1 12•4 8-0 04 9 46-0 9 47•6 9 19-3 0•4 0-3 6•4 4·2 11•4 A·2 

05 9 31·3 9 32·8 9 05-2 0•5 0-3 6•5 4·2 12-S 8-0 05 9 46-3 947-9 9 19-5 0•'> 0-3 6•5 4.3 12•1
) 8·2 

06 9 31•5 9 33-1 9 05-5 0•6 ().4 6·6 4•2 12•6 8-1 06 9 46-5 9 48-1 9 19-8 0•6 0-4 6•6 4·3 12•6 8·3 
07 9 31·8 9 33·3 9 05-7 0•7 ().4 6•7 4.3 12•7 8-1 07 9 46-8 9 48•4 9 20-0 0·7 0-5 6•7 4.4 12·7 8·4 
08 9 32·0 9 33-6 9 05-9 0•8 0-5 6•8 4·4 12•8 8-2 08 9 47·0 9 48-6 9 20-3 0·8 0-5 6•8 4.5 12·8 8•4 
09 9 32·3 9 33·8 9 06-2 0•9 0-6 6•9 4•4 12•9 8-3 09 9 47.3 9 48-9 9 20-5 0•9 0-6 6•9 4.5 12•9 8-~ 

10 9 32•5 9 34·1 9 06-4 l•O 0-6 7•0 4•5 13•0 8-3 10 9 47.5 9 49·1 9 20-7 l •O 0-7 7•0 4-6 13•0 8-6 
11 9 32·8 9 34·3 9 06-7 l•l 0-7 7•1 4•6 lN 8-4 11 9 47·8 9 49.4 9 21•0 1-1 0-7 7•1 4.7 lJ•l 8·6 
12 9 33·0 9 34•6 9 06-9 I •2 ().8 7•2 4-6 13-2 8-5 12 9 48•0 949-6 9 21•2 1-~ 0-8 7 •2 4.7 13•2 8·7 
13 9 33-3 9 34•8 9 OH l•I 0-8 /•J 4.7 13•3 8-5 13 9 48-3 9 49.9 9 21•5 l ·1 ().9 )-\ 4-8 l J•3 8·8 
14 9 33.5 9 35-l 9 07·4 l •4 ().9 /•4 4.7 1.1•4 8-6 14 9 48•5 9 50-1 9 21-7 l •4 (),9 '/ ·4 4.9 13•4 8·8 

15 9 33·8 9 35-3 9 07-6 J •5 l·0 7.,; 4•8 13•5 8-7 15 9 48•8 9 5().4 921-9 1•5 l·0 ! •5 4.9 13•5 8·9 
16 9 34•0 9 35-6 9 07•9 1·6 1-0 7•6 4.9 13•6 8-7 16 9 49•0 9 50·6 9 22•2 1·6 1-1 "/•6 5-0 1.1•6 9-0 

17 9 34•3 9 35-8 9 08-1 l ·7 1-1 7•7 4.9 13•7 8-8 17 9 49-3 9 50-9 9 22·4 l •7 1-1 7•1 5-1 13•7 9·0 
18 9 34.5 9 36-1 9 08-3 1•8 1·2 7·8 5-0 13•8 8-9 18 9 49.5 9 51-1 9 22·6 l •8 1-2 7-8 5·1 13·8 9-1 
19 9 34•8 9 36-3 9 08-6 1 •9 1·2 7•9 5-1 13•9 &9 19 9 49-8 9 51-4 9 22·9 1 •9 1-3 7•9 ~2 13•9 9-2 

20 9 35-0 9 36-6 9 08-8 2•0 1·3 8•0 5-1 14•0 9-0 20 9 50-0 9 51-6 923-1 2•0 1·3 8•0 5-3 14 •0 9·2 
21 9 35-3 9 36-8 9 09·0 2-1 1-3 8•1 5-2 14•1 9-0 21 9 50-3 9 51-9 923-4 2·1 1-4 8·1 5.3 14•1 9.3 

22 9 35-5 937-1 9 09-3 2•2 1-4 8·2 5-3 14•2 9-1 22 9 50-5 9 52•1 9 23-6 2•2 1-4 8·2 5-4 14·2 9.3 
23 9 35-8 9 37-3 9 09-5 2•3 1·5 8•3 5-3 14•3 9-2 23 9 50-8 9 52-4 9 23•8 2·3 1·5 8•3 5.5 14•3 9.4 

24 9 36-0 9 37-6 9 09·8 2•4 1-5 8•4 5-4 14•4 9-2 24 9 51-0 9 52·6 9 24-1 2•4 1-6 8·4 5-5 14•4 9.5 

25 9 36-3 9 37·8 9 10-0 2•5 1-6 8·5 5-5 14•5 9-3 25 9 51•.3 9 52·9 9 24·3 ?·•, 1-6 8•'J 5•6 14 •'• t).c, 

26 9 36-5 9 38·1 9 10-2 2·6 1·7 8-6 5-5 14•6 9-4 26 9 51•5 9 53·1 924-6 ;•-& 1·7 11•6 ~7 l'l•I, '/,(, 
27 ') 36-8 9 38-3 9 10-5 2•/ 1-7 8•7 5-6 14•7 9-4 27 9 51•8 9 '>J-4 9 24·8 l•I 1·8 8•7 'J· I 14 ·1 '/· I 

28 9 :37·0 9 38-6 9 l(),7 2·8 1•8 8·8 5-6 14•8 9•!, 28 9 52•0 9 53-& 9 25-0 ?•H H! 8·11 ~-u 14•8 9.7 

29 9 37.3 9 38-8 911-0 2·9 1-9 8•9 S-7 14•9 % 29 9 52•3 9 53.9 9 ?5-3 7•'1 )·'/ 8·'1 ~,-( J 14•'1 9-8 

30 9 37•5 9 39•1 911-2 3•0 1-9 9•0 5-8 15•0 9-6 30 9 52•5 9 54-1 9 25-5 NI 2·0 9·0 ,.q l',•0 9.9 
31 937-8 9 39-3 911-4 3-1 2•0 9•1 S-8 15•1 9-7 31 9 52•8 9 54.4 9 25-7 3•1 2·0 9•1 6-0 1",·l 9.9 
32 9 38-0 93% 911-7 3•2 2·1 9·2 5-9 15•2 9-8 32 9 5.3·0 9 54-6 9 26-0 3•2 2-1 9•2 6-1 15•2 10-0 
33 9 38-3 9 39·8 911-9 3·3 2-1 9•3 6-0 15•3 9-8 33 9 5.3.3 9 54.9 9 26-2 3•3 2-2 9•3 6-1 15•3 10-1 
34 9 38•5 9 40-1 9 12·1 3·4 2•2 9•4 (,,0 15•4 9-9 34 9 53.5 9 55-1 9 26-5 3•4 2·2 9·4 6-2 15•4 10-1 

35 9 38-8 9 40-3 9 12·4 3·5 2·2 9•5 6-1 15•5 9-9 35 9 53•8 9 55-4 9 26-7 3·!> 2·3 9•5 6-3 15•5 10-2 
36 9 39-0 9 40-6 9 12·6 3•6 2·3 9•6 6-2 15•6 10-0 36 9 54•0 9 55-6 9 21,,9 3•& 2·4 9•& 6-3 15•6 10-3 
37 9 39-3 9 40-8 9 12•9 3•/ 2-4 9•7 6-2 15•7 10-1 37 9 54.3 9 55-9 9 27-2 3•7 2·4 9•7 6-4 15•7 10-3 
38 9 39.5 9 41-1 913-1 3•8 2·4 9•8 6-3 15·8 1(),1 38 9 54.5 9 56-1 927-4 3•8 2·5 9·8 6-5 15·8 10·4 
39 9 39·8 9 41·3 9 13·3 3·9 2•5 9•9 6-4 15•9 10-2 39 9 54•8 9 56-4 9 27-7 3•9 2·6 9•9 6-5 15•9 10-5 

40 9 40-0 9 41•6 9 13-6 4•0 2·6 10•0 6-4 16•0 10-.3 40 9 55-0 9 56-6 927-9 4•0 2;6 10•0 6-6 l&•O 1().5 
41 9 40-3 9 41•8 9 13-8 4•1 2•6 10•1 6-5 16•1 10-.3 41 9 55-.3 9 56-9 9 28-1 4•1 2•7 10·1 6-6 l&•l 10-6 
42 9 40-5 9 42·1 9 14·1 4·2 2-7 10•2 6-5 16•2 10-4 42 9 5S-5 9 57•1 9 28-4 4•2 2•8 10•2 6-7 16•2 10-7 
43 9 40-8 9 42•3 9 14•.3 4•3 2-8 10•3 6-6 16•3 10-5 43 9 55-8 9 57-4 9 28-6 4•3 2•8 10•3 6-8 16•3 10-7 
44 9 41·0 9 42·6 9 14·5 4•4 2•8 10•4 6-7 16•4 10-5 44 9 56-0 9 57•6 9 28-8 4•4 2·9 10-4 6-8 16·4 10-8 

45 941-.3 9 42·8 914-8 4•5 2•9 10•5 6-7 16•5 10-6 45 9 56-.3 9 57.9 9 29·1 4·5 3·0 10·5 1,,9 16•5 10-9 
46 9 41·5 9 43•1 9 15-0 4•6 3•0 10•6 6-8 16•6 10-7 46 9 56-5 9 58-1 9 29·3 4·6 3·0 10•6 7·0 1&·6 10-9 
47 941-8 9 4.3•3 9 15-2 4•7 .3•0 10•7 6-9 16•7 10-7 47 9 56-8 9 58-4 92% 4·7 3·1 10•7 7•0 16•1 11-0 
48 9 42•0 9 43•6 9 15-5 4·8 3·1 10•8 6-9 16•8 10-8 48 9 57•0 9 58-6 9 29·8 4•8 3·2 10•8 7·1 16·8 l l·l 
49 9 42•3 9 43·8 9 15-7 4•9 .H 10•9 7-0 16•9 10-8 49 9 57.3 9 58•9 <;i 30-0 .,.,, 3·2 10•9 7·2 16•9 ll·l 

50 9 42·5 9 44-1 9 16-0 S•U 3-2 11 ·O 7-1 l 1·0 I 0-9 50 9 'J7-5 9 59·1 9 >0-3 r,.r, j,3 ll•IJ Fl ll•IJ lh' 
51 9 42•8 9 44•3 9 16-2 5•1 3-3 11•1 7·1 17-1 11-0 51 9 ,7-8 9 59-4 9 J0-5 ,,., J.4 11•1 7-3 l/•1 l J,3 
52 9 43-0 9 44•6 9 Hr4 S•2 3.3 l I ·2 /·2 11-2 ll•O 52 9 58-0 9 59-6 9 30-8 ~•l 3.4 lM 7.4 1/•7 11·) 
53 9 43-3 9 44•8 9 16-7 5•3 3·4 11•3 7•3 17•3 11-1 53 9 58-3 9 59-9 9 31·0 ',·1 3.5 ll •J 7.4 J/•j 11·4 
54 9 43-5 9 45-1 9 16-9 S•4 3.5 11•4 7•3 17•4 11-2 54 9 58-5 10 00-1 9 Jl·2 !,•4 3·6 11-4 7.5 11 •4 11·5 

55 9 43-8 9 45-3 9 17•2 S•5 3.5 ll•S 7-4 17•5 11-2 55 9 58-8 10 0().4 9 31•5 5•5 3-6 11-5 H, 17·5 11-5 
56 9 44•0 9 45-6 9 17-4 5•6 3-6 11•6 7.4 17•6 11•.3 56 9 59•0 10 00-6 9 31·7 5•6 3-7 11·6 7-6 17·6 11-b 
57 9 44•3 9 45-8 9 17•6 5•7 3-7 11•7 7•5 17•7 11-4 57 9 59.3 10 00-9 9 32•0 5•7 3-8 11•7 7-7 17•7 11•7 
58 9 44•5 9 46-1 9 17·9 5•8 .3·7 11•8 7•6 17•8 11-4 58 9 59-5 10 01-1 9 32·2 5•8 3·8 11•8 7•8 17·8 11-7 
59 9 44·8 9 46-4 9 18-1 5•9 3-8 11·9 7•6 17•9 11-5 59 9 59-8 10 01-4 9 32•4 5•9 3-9 11·9 7•8 17·9 11-8 

60 9 45-0 9 46-6 9 18-4 6•0 3-9 12•0 7.7 18•0 11-6 60 10 00-0 10 01•6 9 32·7 6•0 4•0 12•0 7-9 18•0 11-9 
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41 PLANETS 

ARIES MOON or Corr• or Corr• or Corr• 
d d d 

5 0 
, 

0 
, 

0 , , , , , , , 
s 0 , 

0 , 
0 , , , , , 

00 10 00-0 10 01-6 9 32·7 0•0 0-0 6•0 4-1 12•0 &l 
01 10 00-3 10 01-9 9 32·9 0•l 0-1 6-1 4-1 12-1 &2 
02 10 00-5 10 02-1 933-1 0•2 0-1 6•2 4·2 12•2 &2 
03 10 00-8 10 02·4 9 3.3-4 0·3 0-2 6•3 4·3 12•3 &3 
04 10 0 l•O 10 02•6 9 33•6 0•4 0-3 6•4 4·3 12•4 &4 

00 10 15-0 10 16-7 9 47•0 0•0 0-0 6•0 4·2 12•0 &3 
01 10 15-3 10 16-9 947-2 0•l 0-1 6•1 4·2 12•1 8-4 
02 10 15-5 10 17•2 9 47.5 0•2 0-1 6•2 4.3 12•2 8-4 
03 10 15-8 1017-4 947-7 0•3 0-2 6·3 4-4 12•3 &5 
04 10 16-0 1017-7 9 47.9 0•4 0-3 6•4 4•4 12•4 &6 

05 10 01-3 10 02•9 9 33•9 0•5 0-3 6•5 4-4 12•5 &4 
06 10 01·5 10 03-1 9 34·1 0•6 0-4 6•6 4·5 12•6 &5 
07 10 01•8 10 0.3-4 9 34•3 ,0:7 0-5 6•7 4·5 12•7 &6 
08 10 02•0 10 03-6 9 34•6 0•8 0-5 6•8 4-6 12·8 &6 
09 10 02·3 10 03•9 9 34·8 0•9 0-6 6•9 4-7 12•9 &7 

05 10 16-.3 10 17·9 9 48-2 0•5 0-3 6•5 4.5 12·5 &6 
06 10 16-5 10 18-2 9 48-4 0•6 0-4 6•6 4-6 12•6 &7 
07 10 16-8 10 18-4 9 48-7 0•7 0-5 6•7 4-6 12•7 8·8 
08 10 17•0 10 1&7 9 4&9 0•8 0-6 6•8 4.7 12•8 8-9 
09 10 17-3 10 1&9 949-1 0•9 0-6 6•9 4•8 12•9 &9 

10 10 02•5 10 04-1 9 35-1 l •O 0-7 7·0 4-7 13·0 &8 10 10 17.5 10 19-2 9 49.4 l·O 0-7 7•0 4·8 13•0 9·0 
11 10 02·8 10 04-4 9 35-3 l•l 0-7 7•1 4·8 13-1 &8 11 10 17•8 10 19-4 9 49-6 l·l 0-8 7-1 4•9 lJ•l 9-1 
12 10 03-0 10 04•7 9 35-5 1-2 0-8 7•2 4·9 13•2 8·9 12 10 18-0 10 19-7 9 49-8 1 •2 0-8 7•2 5-0 B•2 9-1 
13 10 03-3 10 04,9 9 35-8 1•3 0-9 7•3 4-9 13•3 9-0 1.3 10 18-3 10 19·9 9 50-1 1•3 (),9 7•3 5-0 lJ,J 9-2 
14 10 03-5 10 05-2 9 36-0 1•4 0-9 7-4 5-0 13-4 9-0 14 10 18•5 10 20-2 9 50-.3 l •4 l·O 7•4 5-1 H•4 9-.3 

15 10 03·8 10 05-4 9 36-2 l •5 l•O 7•5 5-1 13•5 9-1 15 10 18-8 10 2D-4 9 50-6 l •5 l•O 1 ·', 5-2 13•5 9.3 
16 10 04•0 10 05-7 9 36-5 1•6 1-1 7•6 5-1 13•6 9-2 16 10 19-0 10 20-7 9 5(),8 1•6 1-1 7•6 5-.3 lJ•6 9,4 
17 10 04•3 10 .05-9 9 36-7 1•7 1-1 1•1 5-2 13•7 9-2 17 10 19·.3 10 20-9 9 51•0 1•7 1•2 1·7 5-3 13•7 9-5 
18 10 04•5 10 06-2 9 37•0 1•8 1·2 7•8 5-3 13•8 9,3 18 10 19-5 10 21-2 9 51-.3 1•8 1·2 7•8 5-4 13•8 9-5 
19 10 04•8 10 06-4 9 37•2 1•9 1•3 7·9 5-3 13•9 9-4 19 10 19·8 10 21-4 9 51•5 l •9 l-3 7•9 5-5 13•9 % 

20 10 05-0 10 06-7 937-4 2•0 1-4 8•0 5-4 14•0 9-5 20 10 20-0 10 21•7 9 51•8 2•0 1•4 8•0 5-5 14•0 9,7 
21 10 05-3 10 06-9 9 37•7 2-1 1·4 8•1 5-5 14•1 9,5 21 10 20-3 10 21-9 9 52•0 2•1 1·5 8•1 5-6 14•1 9•8 
22 10 05-5 10 07•2 937-9 2•2 1·5 8•2 5-5 14•2 9-6 22 10 20-5 10 22•2 9 52•2 2•2 1·5 8·2 5-7 14•2 9-8 
23 10 05-8 10 07-4 9 3&2 2•3 1-6 8•3 5-6 14•3 9-7 23 10 20-8 10 22•4 9 52•5 2•3 1-6 8•3 5-7 14•3 9.9 
24 10 06-0 10 07-7 9 3&4 2•4 1-6 8•4 5-7 14•4 9-7 24 10 21•0 10 22-7 9 52•7 2•4 1-7 8•4 5-8 14-4 10•0 

25 10 06-3 10 07-9 9 3&6 2•5 1-7 8•5 ':,,7 14•5 9•8 25 10 21·3 10 23·0 9 52•9 2•5 1•7 8•5 5-9 14•5 10-0 
26 10 06-5 10 0&2 9 3&9 2•6 1•8 8•6 5-8 14•6 9•9 26 10 21·5 10 23·2 9 53•2 2-1, 1•8 8·6 5-9 14•6 10-1 
27 10 06-8 10 013-4 9 39-1 2•7 1•8 8•7 5-9 14•7 9-9 27 10 21•8 10 23•5 9 53.4 2•7 1-9 8•7 b-0 14•7 10-2 
28 10 07•0 10 08-7 9 39-3 2•8 1-9 8•8 5-9 14•8 10-0 28 10 22•0 10 23·7 9 53.7 2•8 1·9 8•8 6-1 14•8 10-2 
29 10 07•3 10 08-9 93% 2·9 2•0 8•9 6-0 14•9 10-1 29 10 22•3 10 24•0 9 53.9 2•9 2•0 8•9 6-2 14•9 10-3 

30 10 07•5 10 09•2 9 39•8 3•0 2•0 9·0 6-1 15•0 10-1 30 10 22·5 10 24•2 9 54-1 3·0 2-1 9•0 6-2 15•0 10-4 
31 10 07•8 10 09•4 9 40-1 3•1 2-1 9•1 6-1 15•1 10-2 .31 10 22•8 10 24·5 9 54.4 3•1 2•1 9•1 6-3 15•1 10-4 
32 10 O&O 10 09-7 9 40-3 .3•2 2•2 9•2 6-2 15•2 10-3 32 10 2.3•0 10 24•7 9 54•6 3•2 2·2 9•2 6-4 15•2 10-5 
33 10 08-3 10 09-9 9 40-5 3•3 2•2 9•3 (,,3 15•3 10-3 .33 10 2.3·3 10 25-0 9 54,9 3•3 2•.3 9.3 6-4 15•3 10-6 
34 10 0&5 10 10-2 9 40-8 3•4 2•3 9•4 6-3 15•4 lD-4 .34 10 23-5 10 25-2 9 55-1 3•4 2•4 9•4 6-5 15•4 10-7 

35 10 0&8 10 10-4 941-0 3•5 2-4 9•5 6-4 15•5 10-5 35 10 23-8 10 25-5 9 55-3 3•5 2·4 9·5 6-6 15•5 10-7 
36 10 09-0 10 10-7 941-3 3•6 2•4 9•6 6-5 15·6 10-5 36 10 24·0 10 25-7 9 55-6 3·6 2•5 9•6 6-6 15•6 10-8 
37 10 09-3 10 10-9 9 41·5 3•7 2•5 9•7 (,,5 15•7 10-6 .37 10 24•3 10 26-0 9 55-8 3•7 2·6 9•7 6-7 15•7 10-9 
38 10 09-5 10 11·2 941-7 3•8 2•6 9•8 6-6 15•8 10-7 .38 10 24•5 10 26-2 9 56-1 3•8 2•6 9•8 6-8 15•8 10-9 
39 10 09-8 1011-4 9 42•0 .3•9 2•6 9•9 6-7 15•9 10-7 39 10 24•8 10 26-5 9 56-.3 3·9 2•7 9•9 6-8 15•9 11•0 

40 10 10-0 1011-7 9 42•2 4•0 2-7 10•0 6-8 16•0 10-8 40 10 25-0 10 26-7 9 56-5 4•0 2·8 10•0 6-9 16•0 11-1 
41 10 10-3 10 11-9 9 42·4 4-1 2•8 10•1 6-8 16•1 10-9 41 10 25-3 10 27•0 9 56-8 4•1 2•8 10•1 7-0 16•1 11-1 
42 10 10-5 1012-2 9 42•7 4•2 2•8 10•2 6-9 16•2 10-9 42 10 2':,,5 1027-2 9 57•0 4•2 2·9 10•2 H 16•2 ll•2 
43 10 10-8 10 12•4 9 42•9 4•3 2•9 10•3 7•0 16•3 11-0 43 10 25-8 10 27•5 9 57-2 4•3 3-0 10•3 7-1 16•3 11-3 
44 10 ll-0 10 12•7 9 43-2 4•4 3-0 10-4 7•0 16•4 11-1 44 10 2b-O 10 27-7 9 57.5 4•4 ,3,0 10-4 7•2 16-4 11-3 

45 1011-3 10 12•9 9 43-4 4•5 3-0 10'5 7-1 16•5 11-1 45 10 26-3 10 28-0 9 57-7 4•5 3-1 10'5 7-3 16'5 11-4 
46 10 ll-5 1013-2 9 43-6 4•6 H 10•6 7-2 16•6 11-2 46 10 26-5 10 2&2 9 5&0 4•6 3•2 10•6 7-3 lb•6 11-5 
47 1011•8 10 13-4 9 43-9 4•7 ,3,2 lQ-7 7-2 16•7 11•3 47 10 26-8 10 2&5 9 58•2 4•7 .3-3 10•7 H U•7 11-6 
48 10 12•0 10 13•7 9 44•1 4•8 3-2 lo-I 7•'J 16•8 11'.) 48 10 27•0 10 28'7 9 58-4 4•8 3-.3 10•8 7-5 16•8 11-6 
49 10 12•3 10 lJ.9 9 44·4 4•9 .3-3 10•'1 7-4 16•9 11•4 49 10 27•3 10 29-0 9 5&7 4•9 ,3,4 10•9 7-5 16•9 11-7 

50 10 12•5 10 14•2 9 44•6 5•0 3-4 ll•O 7-4 17•0 11-5 so 10 27•5 10 29-2 9 58-9 5•0 3-5 11•0 7-6 17•0 ll•8 
51 10 12·8 10 14•4 9 44•8 5•1 3-4 11-1 7-5 17-1 11-5 51 10 27•8 10 29-5 9 59-2 5•1 .3-5 11 •l 7-7 17-l ll·B 
52 10 13-0 10 14•7 9 45-1 5•2 3-5 11•2 7-6 17•2 11•6 52 10 28-0 10 29-7 9 59-4 5•2 .3-6 11•2 7-7 17•2 11•9 
53 10 13-3 10 14·9 9 45-3 5•3 3-6 11•.3 7•6 17·3 11•7 53 10 2&.3 10 30-0 9 5% S•J 3-7 11•3 7•8 17•3 12•0 
54 10 1.3-5 10 15-2 9 4':,,6 5•4 3-6 11-4 7-7 17•4 11-7 54 10 2&5 10 30-2 9 59-9 5•4 .3-7 11•4 7-9 17•4 12•0 

55 10 13-8 10 15-4 9 45-8 5'5 'J.7 11'5 7•8 17•5 11•8 55 10 2&8 10 .30-5 10 00-1 5'S 3-8 11•5 &O 17•5 12'1 
56 10 14-0 10 15-7 9 46-0 5•6 .3-8 11•6 7•8 17•6 11'9 56 10 29-0 10 30-7 10 00-3 5•6 3-9 11•6 8-0 17•6 12·2 
57 10 14-3 10 15-9 9 46-3 5•1 3-8 11•7 7-9 17•7 11-9 57 10 29-3 10 31•0 10 00-6 5•7 .3-9 11•7 &l 17•7 12·2 
58 1014•5 10 16-2 9 46-5 5·' 3-9 11•8 &O 17-S 12•0 58 10 29-5 10 .31•2 10 00,8 5•8 4-0 11•8 8-2 17•8 12•3 
59 10 14-8 10 16-4 9 46-7 5•9 4-0 11•9 &O 17•9 12-1 59 10 29-8 10 31,5 10 01-l 5•9 4-1 11-9 &2 17•9 12-4 

60 10 15-0 10 lb-7 947-0 6•0 4-1 12•0 &l 18•0 12•2 60 10 30-0 10 .31.7 10 01-.3 6•0 4-2 12-0 &3 18•0 12·5 
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, 
0 

, 
" 

, , , 

00 10 .30-0 10 .31-7 10 01-.3 0•0 0-0 6·0 4 . .3 12•0 8·5 00 10 4 5-0 10 46-8 10 15-6 0·0 0-0 6•0 4.4 12•0 8-7 

01 10 .30-.3 10 .32•0 10 01•5 0•J 0-1 6·1 4.3 12•1 8-6 01 10 45-3 10 47·0 10 15-9 0•l 0-1 6·1 4.4 12-1 8-8 

02 10 .30-5 10 32•2 10 01·8 0•2 0-1 6•2 4.4 12·2 8-6 02 10 45.5 10 47-.3 l O 16-1 0•2 0-1 6·2 4.5 12·2 8•8 
03 10 30-8 10 32•5 10 02·0 0•3 0-2 6•3 4•5 12•) 8-7 03 10 45-8 10 47·5 10 16-.3 0•3 0-2 6•3 4·6 12 •3 8-9 
04 10 31·0 10 32-7 10 02·.3 0•4 0-3 6•4 4•5 12•4 8-8 04 10 46-0 10 47·8 10 16-6 0•4 0-.3 6•4 4-6 12•4 9·0 

05 10 .31·3 10 3.3·0 10 02·5 0•5 0-4 6•5 4-6 12•5 &9 05 10 46-.3 10 48·0 10 16-8 0•5 0-4 6•5 4·7 12·5 9·1 
06 10 31•5 10 .3.3•2 10 02•7 0•6 0-4 6-6 4·7 12•6 8-9 06 10 46-5 10 48-.3 10 17•0 0•6 0-4 6•6 4•8 12•6 9-1 

07 10 31•8 10 33-5 10 03-0 0•7 0-5 6•7 4•7 12•7 9-0 07 10 46-8 10 48-5 10 17·.3 0•7 0-5 6•7 4.9 12•7 9·2 
08 10 .32·0 10".3.3.7 10 03-2 0•8 0-6 6•8 4•8 12•8 9-1 08 10 4 7·0 10 48-8 10 17·5 0•8 0-6 6·8 4.9 12·8 9 . .3 

09 10 32•.3 10 .34•0 10 03-4 0•9 0-6 6-9 4.9 12•9 9-1 09 10 47•3 10 49·0 10 17•8 0•9 0-7 6•9 5·0 12•9 9·4 

10 10 32·5 10 .34·2 10 03-7 1 •0 0-7 7·0 5-0 13·0 9·2 10 10 47•5 10 49-3 10 18-0 l •0 0-7 7-0 S-1 13•0 9.4 

11 10 32·8 10 .34•5 10 03-9 1-1 ().8 7•1 5-0 13-l 9-.3 11 10 47•8 10 49-5 10 1&2 1-1 ().8 7•1 S-1 13-l 9.5 

12 10 33-0 10 .34•7 10 04•2 1•2 ().9 7•2 5-1 13•2 9-4 12 10 4&0 10 49-8 10 1&5 l •2 0-9 7-2 S-2 13•2 9-6 
13 10 3.3•.3 10 .35-0 10 04•4 1•3 ().9 7•3 5-2 13·3 9.4 13 10 4&3 10 50-0 10 18-7 l ·3 ().9 7 •3 S-3 13·3 9-6 
14 10 .33-5 10 35-2 10 04•6 1-4 l•0 7•4 S-2 13•4 9-5 14 10 4&5 10 50-3 10 19-0 1•4 l•O 7•4 5-4 13•4 9.7 

15 10 .3.3-8 10 .35-5 10 04-9 l ·5 1-1 7•5 5-3 13•5 9-6 15 10 48-8 10 50-5 10 19-2 1•5 1-1 7 •5 5-4 13-5 9·8 
16 10 .34•0 10 .35-7 10 05-1 l •6 H 7•6 S-4 13•6 9-6 16 10 49·0 10 50-8 10 19-4 l •6 1·2 7•6 5-5 13•6 9-9 
17 10 34·.3 10 .36-0 10 05-4 1•7 1•2 7•7 S-5 13·7 9.7 17 10 49-.3 10 51-0 10 19-7 l •7 1·2 7•7 S-6 13•7 9.9 

18 10 .34•5 10 .36-2 10 05-6 1•8 l·.3 /•8 5-5 13•8 9-8 18 10 49-5 10 51·.3 10 19-9 1·8 1-.3 1•8 5-7 13•8 10-0 
19 10 .34·8 10 .36-5 10 05-8 1•9 1•3 7·9 5-6 13•9 9-8 19 10 49-8 10 51·5 10 20-2 l •9 1-4 7•9 S-7 13•9 10-1 

20 10 .35-0 10 .36-7 10 06-1 2•0 1•4 8•0 ':)-7 14•0 9-9 20 10 50-0 10 51•8 10 20-4 2•0 1·5 8•0 5-8 14•0 10-2 
21 10 .35-3 10 37•0 10 06-.3 2•1 1·5 8·1 5-7 14•1 1().0 21 10 50-3 10 52•0 10 20-6 2•1 1·5 8•1 S-9 14•1 10·2 
22 10 35-5 10 37•2 10 06-5 2•2 1-6 8•2 S-8 14•2 10-1 22 10 50-5 10 52•.3 10 20-9 2•2 1-6 8•l S-9 14·2 1()..3 

23 10 35-8 10 37.5 10 06-8 2•3 1-6 8•3 S-9 14•3 10-1 23 10 50-8 10 52·5 10 21-1 2•3 1-7 8•3 6-0 14 •3 10-4 

24 10 .36-0 10 37-7 10 07-0 2•4 1•7 8-4 6-0 14•4 10-2 24 10 51-0 10 52•8 10 21•3 2•4 1•7 8•4 6-1 14•4 10-4 

25 10 36-.3 10 .38-0 10 07•.3 2•5 1•8 8•5 6-0 14•5 1(),.3 25 10 51•.3 10 5.3•0 10 21-6 2·5 1-8 8•5 6-2 14•5 10-5 
26 10 .36-5 10 3&2 10 07•5 2•6 1•8 8•6 6-1 14•6 10-.3 26 10 51·5 10 5.3•3 10 21-8 2·6 1-9 8•6 6-2 14·6 10-6 
27 10 .36-8 10 .38-5 10 07-7 2•7 1-9 8•7 6-2 14•7 10-4 27 10 51·8 10 53-5 10 22-1 2•7 2·0 8•7 6-.3 14•7 10-7 
28 10 .37•0 10 .38-7 10 08-0 2•8 2·0 8•8 6-2 14•8 10-5 28 10 52·0 10 5.3-8 10 22•3 2•8 2•0 8•8 6-4 14•8 10-7 
29 10.37-3 10 .39-0 10 08-2 2•9 2-1 8•9 6-3 14•9 10-6 29 10 52•.3 10 54•0 10 22·5 2•9 2•1 8•9 6-5 14•9 10-8 

30 10 .37•5 10 .39-2 10 08-5 3•0 2-1 9•0 6-4 15·0 10-6 30 10 52•5 10 54·.3 10 22•8 3•0 2·2 9•0 6-5 15•0 10-9 
31 10 37•8 10 39-5 10 0&7 3•1 2·2 9•1 6-4 15•1 10-7 31 10 52•8 10 54·5 10 2.3-0 H 2•2 9•1 6-6 15•1 10-9 
32 10 38-0 10 .39-7 10 08-9 3•2 2•.3 9•2 6-5 15•2 10-8 32 10 5.3-0 10 54·8 10 23-.3 3•2 2•.3 9•2 6-7 15•2 11-0 
33 10 .3&3 10 40-0 10 09-2 3•3 2•3 9•3 6-6 15•3 10-8 33 10 53-.3 10 55-0 10 23•5 3•3 2•4 9•3 6-7 15·3 11-1 
34 10 38-5 10 40-2 10 09-4 3·4 2•4 9-4 6-7 15•4 10-9 34 10 5.3-5 10 55-3 10 23-7 3•4 2·5 9·4 6-8 15•4 11•2 

35 10 .3&8 10 40-5 10 09-7 3•5 2·5 9·5 6-7 15•5 11·0 35 10 53-8 10 55-5 10 24•0 3•5 2•5 9•5 6-9 15·5 11·2 
36 10 .39-0 10 40-7 10 09-9 3•6 2·6 9•6 6-8 15•6 11-1 36 10 54•0 10 55-8 10 24·2 3•6 2·6 9•6 7-0 15•6 11•3 
.37 10 .39-3 10 41•0 10 10-1 3•7 2•6 9•7 6-9 15•7 11-l .37 10 54•3 10 56-0 10 24•4 3•7 2•7 9•7 7•0 15•7 11-4 

38 10 .39-5 10 41•.3 10 10-4 3•8 2-7 9•8 6-9 15•8 11•2 38 10 54·5 10 56-.3 10 24•7 3•8 2·8 9•8 7•1 15•8 11·5 
39 10 .39-8 10 41·5 10 10-6 3·9 2·8 9•9 7•0 15•9 11-.3 39 10 54•8 10 56-5 10 24•9 3•9 2•8 9·9 7•2 15•9 11•5 

40 10 40-0 10 41•8 10 10-8 4•0 2·8 10•0 7-1 16•0 11-.3 40 10 55-0 10 56-8 10 25-2 4•0 2·9 10•0 7-.3 16·0 11-6 
41 10 40-.3 10 42•0 1011-1 4•1 2•9 10•1 7•2 16•1 11-4 41 10 55-.3 10 57•0 10 25-4 4•1 .3-0 10•1 7 • .3 16•1 11-7 
42 10 40-5 10 42•.3 1011-.3 4•2 .3-0 10•2 7•2 16•2 11·5 42 10 55-5 10 57.3 10 25-6 4•2 .3-0 10•2 7-4 16·2 11•7 
43 10 40-8 10 42•5 1011-6 4•3 3-0 10•3 7•3 16•3 11-5 43 10 55-8 10 57•5 10 25-9 4•3 .3-1 10•3 7.5 16•3 11-8 
44 10 41•0 10 42•8 10 11-13 4-4 .3·1 10•4 7•4 16-4 11-6 44 10 56-0 10 57·8 10 26-1 4•4 .3-2 10•4 7.5 16•4 11-9 

45 10 41•3 10 4.3-0 10 12•0 4•5 .3-2 10-S 7-4 16•5 11•7 45 10 56-.3 10 5&0 10 26-4 4•5 .3-.3 10•5 7•6 16•5 12•0 
46 10 41-5 10 4.3-.3 10 12;.3 4•6 .3-3 10•6 7.5 16'6 11-8 46 10 56-5 10 5&.3 10 26-6 4•6 .3-.3 10•6 7-7 16•6 12•0 
47 10 41-8 10 43-5 10 12·5 4•7 .3-.3 10•7 7•6 16•7 11-8 47 10 56-8 10 5&5 10 26-8 4•7 .3-4 10•7 7•8 16•7 12-1 
48 10 42·0 10 4.3-8 10 12•8 4•8 .3-4 10•8 7-7 16•8 11-9 48 10 57•0 10 58-8 10 27-1 4•8 .3-5 10·8 7•8 16-S 12•2 
49 10 42·.3 10 44•0 10 1.3-0 4•9 .3-5 10•9 7-7 16•9 12•0 49 10 57-.3 10 59-0 10 27•3 4•9 .3-6 10•9 7.9 16•9 12•.3 

50 10 42•5 10 44 • .3 10 13-2 5•0 .3-5 11•0 7·8 17•0 12•0 50 10 57•5 10 59-.3 10 27•5 5•0 3-6 11•0 8-0 17•0 12•3 
51 10 42•8 10 44•5 1013-5 5•1 .3-6 11-1 7-9 17-1 12•1 51 10 57-8 10 59-6 10 27•8 5•1 .3-7 11•1 8-0 17•1 12-4 
52 10 4.3-0 10 44-8 10 1.3-7 5•2 .3-7 11•2 7-9 17•2 12•2 52 10 5&0 10 59-8 10 28-0 5•2 .3-8 11•2 &1 17•2 12·5 
53 10 4.3-3 10 45-0 10 1.3-9 5•3 .3-8 11•3 &O 17•3 12•.3 53 10 5&3 11 00-1 10 2&.3 5•3 .3-8 11•3 &2 17•3 12·5 
54 10 4.3-5 10 45-3 10 14-2 5-4 .3-8 11•4 8-1 17'4 12•3 54 10 5&5 11 00-3 10 2&5 5-4 .3-9 11-4 &3 17•4 12•6 

55 10 4.3•8 l O 45-5 10 14-4 5•5 .3-9 11•5 IH 17-S 12•4 55 10 58-8 11 00-6 10 28-7 5•5 4•0 11-5 &.3 17•5 12•7 
56 10 44·0 10 45-8 1014-7 5•6 4•0 11•6 8-2 17'6 12·5 56 10 59-0 11 00-8 10 29-0 5•6 4•1 11•6 8-4 17•6 12•8 
57 10 44•3 10 46-0 10 14•9 5•7 4•0 11•7 &.3 17•7 12·5 57 10 59-.3 11 OH 10 29-2 5•7 4•1 11•7 &5 17•7 12·8 
58 10 44•5 10 46-.3 10 15-1 5•8 4•1 11•8 8-4 17•8 12•6 58 10 59-5 11 01-.3 10 29-5 5•8 4·2 11•8 &6 17•8 12•9 
59 10 44•8 10 46-5 10 15-4 5•9 4•2 ll-9 &4 17•9 12•7 59 10 59-8 11 01-6 10 29-7 5•9 4 • .3 11 •9 &6 17•9 1.3·0 

60 10 45-0 10 46-8 10 15-6 6•0 4.3 12-0 8•5 18•0 12•8 60 11 00-0 11 01•8 10 29-9 6•0 4•4 12•0 8-7 18•0 13-1 



INCREMENTS AND CORRECTIONS 

m SUN V V V 

44 ARIES MOON or Corr• or Corr• or Corr• PLANETS d d d 

m SUN V V V 

45 ARIES MOON or Corr" or Corr• or Corr• PLANETS d d d 
s 0 , , 0 , , , , , , , 

s 0 
, 

0 , 
" 

, , , , , 
00 11 00-0 11 01·8 10 29-9 0•0 0-0 6•0 4.5 12•0 8·9 
01 11 00-3 11 02-1 10 30-2 0•l (),1 6·1 4.5 12•1 9-0 
02 11 00-5 11 02·3 10 30-4 0•2 0-1 6•2 4·6 12•2 9·0 
03 11 00-8 11 02·6 10 30-6 0•3 0-2 6•3 4.7 12•3 9-1 
04 11 01·0 11 02•8 10 30-9 0•4 0-3 6·4 4-7 12•4 9-2 

00 11 15-0 11 16-8 10 44·3 0•0 0·0 6•0 4-6 12•0 9-1 
01 11 15·3 1117-1 10 44·5 0•l 0-1 6•1 4-6 12·1 9-2 
02 11 15-5 11 17·3 10 44•7 0•2 0-2 6·2 4-7 12 •2 9.3 
03 1115-8 11 17·6 10 45·0 0•) 0-2 6•l 4•8 12•1 9.3 
04 11 16-0 1117-9 10 45-2 0•4 0-3 6-4 4.9 12·4 9.4 

05 1101-3 11 0.3-1 10 31-1 0•5 0-4 6•5 4•8 12•5 9-3 
06 11 01·5 11 03·3 10 31-4 0•6 0-4 6-6 4.9 12·6 9.3 
07 11 01-8 11 03-6 10 31-6 0•7 0-5 6•7 5-0 12•7 9·4 
08 11 02·0 11 03·8 10 31·8 0·8 0-6 6·8 5-0 12•8 9-5 
09 11 02·3 11 04-1 10 32·1 0•9 ().7 6·9 5-1 12 •9 9-6 

05 1116-3 11 18·1 10 45-4 O•', 0-4 6•5 4-9 12•<; 9.5 
06 11 16-5 11 18·4 10 45-7 O•b 0-5 b·b 5-0 12•b 9-6 
07 11 168 11 18·6 10 45-9 0•/ 0·5 6·1 5-1 12•/ 9-6 
08 11 17•0 11 18•9 10 46·2 0•8 0·6 6•8 5-2 12 ·8 9-7 
09 11 17-3 11 19·1 10 46-4 0·9 0-7 6·q 5-2 12 •9 9·8 

10 11 02·5 11 04·3 10 32·3 l •O 0-7 7•0 5-2 13•0 % 
11 11 02·8 11 04-6 10 32•6 l ·l 0-8 7-1 5-3 13•1 9.7 
12 11 03-0 11 04•8 10 32·8 1 •2 0-9 7 •2 5-3 13•2 9·8 

10 11 17-5 1119-4 10 46·6 I ·0 0-8 7 ·O S·3 lJ·O 9.9 
11 11 17•8 1119-6 10 46·9 1-1 0-8 7 •l 5-4 13•1 9-9 
12 11 18·0 11 19·9 10 4H 1 ·2 0-9 7•2 5-5 13·2 10-0 

13 11 03·3 11 05-1 10 33-0 1•3 1-0 7•3 5-4 13·3 9.9 
14 l.l 03·5 11 05-3 10 33·3 1 •4 l·0 7 •4 5.5 13•4 9-9 

13 11 18·3 11 20·1 1047-4 l ·3 1-0 7 •J 5.5 13·3 10-1 
14 11 18-5 11 20·4 10 47·6 l ·4 1-1 7-4 5·6 13•4 10·2 

15 J 1 ()3-8 l l 0':>·6 10 33.5 1-~ 1-1 7 ·S 5-6 l 3•5 10-0 15 11 18·8 11 20·6 10 4 7-8 l ·5 1-1 7-5 5-7 13·5 10·2 
16 11 04-0 l l OS·8 10 33·8 J ·6 1·2 1·6 5-6 13·6 l!H 16 11 19·0 11 20·9 10 48-1 1 •6 1·2 7 ·6 5·8 13•6 10-3 
17 I l 04-J 11 06-l 10 34·0 1-1 1-3 J •J 5-7 13·7 10·2 17 11 19-3 1121-1 10 48-3 l •7 · 1·3 7 •7 5-8 13•7 10-4 
18 11 04-5 11 06-3 10 34·2 l •8 1-3 7-8 5-8 13•8 10-2 18 11 19•5 11 21•4 10 48·5 l •8 1-4 7 •8 5.9 13·8 10-5 
19 11 04•8 11 06-6 10 34.5 l •9 1-4 7·9 5-9 13.9 10-3 19 11 19·8 1121-6 10 48·8 l ·9 1-4 7 ·9 60 13•9 11}5 

20 11 05-0 11 06-8 10 34•7 2•0 1·5 8•0 5-9 14•0 10-4 20 11 20-0 11 21·9 10 49·0 2·0 1•5 8•0 6-1 14·0 10-6 
21 11 05-3 11 OH 10 34·9 2•1 1-6 8·1 6-0 14 •l 10-5 21 11 20-3 11 22·1 10 49·3 2•1 1-6 8·1 6-1 14•1 10-7 
22 11 05-5 11 07-3 10 35-2 2•2 1-6 8·2 6-1 14•2 10-5 22 11 20·5 11 22·4 10 49·5 2•2 1-7 8·2 6·2 14 ·2 10·8 
23 11 05-8 11 07-6 10 35-4 2·3 1•7 8•3 6-2 14·3 10-6 23 11 20·8 11 22·6 10 49•7 2·3 1·7 8·3 6-3 14 ·3 10·8 
24 11 06-0 11 07•8 10 35-7 2·4 1•8 8-4 6-2 14•4 10-7 24 1121-0 11 22·9 10 50·0 2·4 1•8 8·4 6·4 14•4 10-9 

25 11 06-3 11 08-1 10 35-9 2-5 1-9 8•5 6-3 14•5 10-8 25 1121-3 112.3-1 10 50·2 2-5 1·9 8·5 6-4 14 ·5 11-0 
26 11 06-5 11 08-3 10 36-1 2·6 1-9 8•6 6-4 14•6 10-8 26 11 21·5 11 2.3-4 10 50•5 2•6 2·0 8•6 6•5 14·6 11-1 
27 11 06-8 11 08·6 10 36-4 2•7 2•0 8·7 6-5 14•7 10-9 27 11 21·8 11 23·6 10 50•7 2•7 2·0 8•7 6·6 14•7 11-1 
28 11 07•0 11 08·8 10 36-6 2•8 2-1 8·8 6-5 14 ·8 11-0 28 11 22-0 11 23·9 10 50-9 2·8 2·1 8•8 6-7 14·8 11·2 
29 11 07•3 11 09-1 10 36-9 2•9 2•2 8•9 6-6 14•9 11-1 29 11 22-3 11 24•1 10 51•2 2•9 2·2 8•9 6-7 14•9 11-3 

30 11 07·5 11 09•3 10 37-1 3•0 2-2 9•0 6-7 15•0 11-1 30 11 22-5 11 24•4 10 51·4 3·0 2·3 9•0 6-8 15•0 11-4 
31 11 07•8 11 09-6 10 37-3 H 2-3 9•1 6-7 15·1 ll-2 31 11 22-8 1124-6 10 51-6 3•1 2•4 9·1 6·9 15·1 11·5 
32 11 08•0 11 09-8 10 37-6 3•2 2-4 9•2 6-8 15 ·2 11-3 32 11 23-0 11 24•9 10 51-9 J•2 2-4 9•2 7·0 15·2 11·5 
33 11 08-3 11 10-1 10 37·8 3•3 2•4 9.3 6-9 15 •3 11·3 33 11 23-3 11 25•1 10 52-1 3·3 2-5 9•3 7-1 15•3 11-6 
34 11 08-5 1110-3 10 38-0 3•4 2•5 9•4 7•0 15 •4 11-4 34 11 23•5 11 25-4 10 52-4 3·4 2-6 9·4 H 15·4 11-7 

35 11 08·8 11 l 0-6 10 38·3 3•, 2·6 9•5 7·0 15 ·5 11-5 35 11 23·8 11 25-6 10 52·6 3•5 2-7 9•5 7-2 15 ·5 11·8 
36 11 09•0 11 lD-8 10 38-5 3•6 2-7 9•6 7-1 15•6 11·6 36 11 24•0 11 25·9 10 52·8 3•6 2-7 9•6 7-3 15·6 11-8 
37 11 09·3 1111-1 10 38-8 3.7 2·7 9•7 7-2 15·7 11-6 37 11 24-3 11 26-1 10 53·1 3•7 2-8 9•7 7.4 15•7 11-9 
38 11 09-5 1111-3 10 39-0 3•8 2·8 9•8 7-3 15 •8 11-7 38 11 24-5 11 26-4 10 53-3 3•8 2·9 9-8 7-4 15 •8 12·0 
39 11 09-8 1111-6 10 39·2 3-'I 2·9 9•9 7.3 15 •9 11-8 39 11 24-8 11 26-6 10 53·6 3·9 3·0 9·9 7.5 15·9 12-1 

40 11 10-0 1111-8 10 39-5 4·0 3•0 10•0 7-4 16•0 11-9 40 11 25·0 11 26-9 10 53·8 4 ·O 3·0 10-0 7-6 16·0 12·1 
41 11 10-3 1112-1 10 39-7 4•1 3-0 10•1 7.5 16·1 11-9 41 11 25-3 1127-1 10 54·0 4 ·l 3-1 10·1 7-7 16·1 12·2 
42 11 10-5 11 12·3 10 40-0 4•2 3-1 10•2 7-6 16•2 12·0 . 42 11 25·5 1127-4 10 54·3 4 ·2 3·2 10•2 7.7 16•2 12·3 
43 11 10-8 11 12-6 10 40-2 4•3 3-2 10·3 7-6 16·3 12-1 43 11 25-8 1127-6 10 54.5 4 ·3 3.3 10 ·3 7•8 16•3 12·4 
44 1111-0 11 12·8 10 40-4 4•4 3-3 10-4 7·7 16•4 12·2 44 11 26-0 1127-9 10 54.7 4 •4 3•3 10-4 7.9 16-4 12-4 

45 1111-3 11 13•1 10 40-7 4•5 3-3 10·5 7·8 16·5 12·2 45 11 26·3 11 28·1 10 55·0 4 ·5 3-4 10-5 8-0 16·5 12-5 
46 11 11-5 11 13-3 10 40-9 4•6 3-4 10•6 7-9 16•6 12·3 46 11 26·5 11 28·4 10 55·2 4•6 .3.5 10·6 8,0 16•6 12·6 
47 1111-8 11 13-6 1041-1 4•7 3-5 10•7 7-9 16·7 12·4 47 11 26-8 11 28-6 10 55-5 4 •7 3·6 10•7 8·1 16·7 12·7 
48 11 12·0 11 13-8 10 41-4 4•8 3-6 10•8 8·0 16•8 12·5 48 11 27•0 11 28•9 10 55-7 4 ·8 3·6 10•8 8·2 16·8 12•7 
49 11 12·3 1114-1 10 41-6 4•9 3-6 10•9 8-1 16•9 12·5 49 11 27·3 11 29-1 10 55·9 4 •9 3.7 10·9 8·3 16•9 12·8 

50 1112·5 1114•.3 10 41-9 5•0 3-7 11·0 8-2 17•0 12·6 50 11 27•5 11 29-4 10 56·2 5•0 .3·8 11 ·0 8·3 17•0 12·9 
51 1112·8 1114-6 1042-1 5·1 3-8 11•1 8-2 17-1 12·7 51 11 27·8 1129-6 10 56-4 5 ·l 3.9 11-1 8•4 17•1 13-0 
52 11 13-0 11 14·8 10 42•3 5•2 3-9 11•2 8-3 17•2 12·8 52 11 28-0 11 29-9 10 56-7 5 •2 3·9 11·2 8-5 17•2 13·0 
53 11 13-3 11 15-1 10 42·6 5 •3 3·9 11-3 8-4 17 •3 12•8 53 11 28-3 11 30-1 10 56-9 5•3 4·0 11•3 8-6 17•3 13-1 
54 1113·5 11 15-3 10 42·8 5•4 4·0 11·4 8-5 17•4 12·9 54 11 28·5 11 30-4 10 SH 5·4 4-1 11-4 8-6 17•4 13-2 

55 1113-8 11 15-6 10 4.3-1 5•5 4-1 11·5 8-5 17•5 13-0 55 11 28·8 11 30-6 10 57-4 5 •5 4-2 11 ·5 8-7 17 •5 13-3 
56 11 14·0 11 15-8 10 43-3 5•6 4·2 11·6 8-6 17•6 13-1 56 11 29-0 11 30-9 10 57-6 5·6 4•2 11·6 8·8 17•6 13-3 
57 11 14•3 11 16-1 10 43-5 5 •7 4·2 11•7 8-7 17•7 13-1 57 11 29-3 1131-1 10 57.9 5 •7 4 • .3 11•7 8·9 17•7 13-4 
58 11 14·5 11 16-3 10 43-8 .. ~ 4·3 11 ·8 8-8 17•8 13-2 58 11 29-5 11.31-4 10 58·1 5•8 4.4 11 ·8 8·9 17-8 13.5 
59 1114;8 11 16-6 10 44•0 5 •9 4-4 11·9 8-8 17 ·9 13-3 59 11 29·8 11.31-6 10 58-3 5·9 4.5 11•9 9-0 17 •9 13-6 

60 11 15-0 11 16-8 10 44•3 b•O 4·5 12 •0 8·9 18•0 13-4 60 11 30-0 1131-9 10 58-6 6•0 4-6 12-0 9·1 18•0 13·7 : 



INCREMENTS AND CORRECTIONS 

m SUN ti ti ti 

46 ARIES MOON or Corr• or Corr• or Corr• 
PLANETS d d d 

m SUN ti ti ti 

47 ARIES MOON or Corr• or Corr• or Corr• 
PLANETS d d d 

--
s 0 0 ' 0 ' ' ' ' ' ' ' s 0 ' 0 ' " ' 

, 
' 

00 11 30-0 1131-9 10 58-6 0•0 0-0 6•0 4•7 12•0 9.3 00 11 45-0 11 46-9 11 12·9 O·O 0-0 6·0 4•8 12•0 9,5 

01 11 30·3 1132-1 10 58-8 o,J 0-1 6•1 4,7 12•1 9,4 01 11 45.3 11 47-2 1113-1 0•1 0-1 b•l 4•8 12·1 9·6 

02 11 30-5 11 32·4 10 59-0 0•2 0-2 6•2 4·8 12·2 9-5 02 11 4 5-5 1147-4 11 l3-4 0·2 0-2 6•2 4.9 12•2 'Vi 

03 11 30-8 11 32•6 10 59.3 0•3 0-2 6·3 4.9 12•3 9-5 03 11 45-8 11 47.7 11 13-6 0•J 0-2 6·) ,,o 12• l 9· / 

04 11 31·0 11 32·9 10 59.5 0•4 0-3 6•4 5-0 12•4 9,6 04 11 46-0 1147-9 11 13·8 0·4 0-3 b•4 5•1 12•4 9-8 

05 1131-3 11 33·1 10 59-8 0•'> 0-4 6•!, 5-0 12•5 9.7 05 11 46-3 11 4&2 1114-1 0·' 0•4 6·? 5·1 12•5 9.9 

06 11 31-5 1133-4 11 00·0 O•o 0-5 6•o 5-1 12•6 9•8 06 11 46-5 11 48•4 11 14•3 O•b o-, &·6 5•2 12·6 10·0 

07 11 31·8 1133-6 11 00-2 0•7 0-5 6•/ 5-2 12•7 9,8 07 11 46-8 11 48•7 11 14•6 0•I 0·6 b•I 5.3 12•7 10·1 

08 11 32·0 1133-9 11 00-5 0·8 0-6 b•B ,.3 12•8 9.9 08 11 47•0 11 48•9 11 14•8 0•8 0·6 6·8 5-4 12•8 10-1 

09 11 32•3 1134-1 11 00-7 0•9 0·7 6•9 ,.3 12•9 10-0 09 11 47·3 11 49•2 11 15-0 0•9 0-7 6·9 5-5 12·9 l 0-2 

10 11 32·5 11 34.4 1101-0 l •0 0-8 / •0 5-4 13•0 10-1 10 11 47.5 11 49.4 11 15-3 l•0 0·8 7•0 5.5 1)·0 10·3 

11 11 32•8 11 34•6 11 01•2 J.1 0·9 7•1 5.5 l3•1 10-2 11 1147-8 11 49-7 11 15·5 l•l 0·9 7•1 5-6 ll-l 10-4 

12 11 33•0 11 34.9 11 01•4 I •2 0-9 7•2 5-6 13·2 10-2 12 11 48-0 11 49.9 11 15-7 l ·2 l·O 7·2 5-7 13•2 10-5 

13 11 33·3 11 35•1 11 01-7 l •3 1-0 /•3 5.7 13·3 10-3 13 11 48-3 11 50-2 11 16-0 l ·3 l·O / ·) 5-8 lJ•J 10·!:> 
14 11 33'5 11 35-4 11 01-9 l ·4 1-1 1-4 5-7 13•4 10-4 14 11 48-5 11 50-4 11 16-2 l •4 l·l 7•4 5.9 13•4 10-6 

15 11 33·8 11 35-6 11 02-1 l •5 1-2 7•5 5-8 13•5 10-5 15 11 4&8 11 50-7 11 16-5 l ·5 1·2 7•5 5-9 13·5 10-7 
16 11 34·0 11 35.9 11 02•4 1•6 1•2 7•6 5-9 13•6 10-5 16 11 49-0 11 50-9 11 16-7 l •6 1·3 7•6 6-0 l3·b 10-8 
17 11 34•3 11 36-2 11 02•6 1•7 1-3 7•7 6-0 13•7 10-6 17 11 49-3 11 51·2 11 16-9 l ·7 1·3 7·7 6-1 13·7 10-8 
18 11 34•5 11 36-4 11 02•9 1•8 1•4 7•8 6-0 13•8 10-7 18 11 49•5 11 51-4 1117-2 l •8 1·4 7•8 6-2 13·8 10·9 
19 11 34·8 11 36-7 11 03•1 1•9 1•5 7•9 6-1 13•9 10-8 19 11 49-8 11 51•7 1117-4 1•9 1-5 /·9 6-3 13•9 11-0 

20 11 35-0 11 36-9 11 03•3 2·0 1-6 8·0 6·2 14•0 10-9 20 11 50-0 11 51-9 11 17·7 2•0 H, H·ll 6-3 14•0 11-1 
21 11 35-3 11 37•2 11 03·6 2•1 1-6 8·1 6-3 14•1 10-9 21 11 50-3 11 52·2 1117-9 2•1 l· 7 H·I 6-4 14·1 11-2 
22 11 35-5 1137-4 11 03•8 2•2 1•7 8·2 6-4 14•2 no 22 11 5(),5 11 52•4 11 l&l 2•2 1-1 8·l (,-~ 14 •,' 11·2 
23 11 35-8 11 37•7 1104-1 2•3 1-8 6·3 6-4 14•3 11-1 23 11 5(),8 11 52-7 11 18-4 2•3 1-ll 8•l 6-6 14•.I n:i 
24 11 36-0 11 37.9 11 04•3 2·4 1-9 8•4 6-5 14•4 11·2 24 11 51•0 11 52·9 111&6 2·4 1-9 8•4 6-7 14•4 11-4 

25 11 36-3 11 38-2 11 04•5 2•5 1-9 8•5 6-6 14•5 ll-2 25 1151-3 11 53•2 1118-8 2•5 2•0 8•~ 6-7 14•5 11-, 
26 11 36-5 11 38-4 11 04•8 2•6 2•0 8•6 6-7 14•6 11-3 26 11 51•5 1153-4 11 19-1 2•6 2•1 8·6 6-8 14•6 11-6 
27 11 36-8 11 38-7 11 05-0 2•7 2-1 8•7 6-7 14•7 11-4 27 11 51·8 11 53.7 11 19-3 2•7 2·1 8·7 6-9 14•7 11-6 
28 1137-0 113&9 11 05-2 2•8 2•2 8•8 6-8 14•8 11-5 28 11 52•0 11 53'9 11 19-6 2•8 2·2 8•8 7·0 14•8 11-7 
29 11 37.3 11 39-2 11 05-5 2•9 2•2 8•9 6-9 14•9 11·5 29 11 52•3 11 54·2 11 19-8 2·9 2·3 8·9 7•0 14 •9 11·8 

30 11 37.5 11 39-4 11 05-7 3•0 2•3 9,0 7•0 15•0 11-6 30 11 52•5 11 54·5 11 20-0 3•0 2•4 9•0 7·1 IS•0 11-9 
31 11 37•8 11 39-7 11 06-0 3•1 2·4 9•1 H 15•1 11-7 31 11 52•8 11 54•7 11 20-3 3•1 2·5 9·1 7•2 IS•! 12·0 
32 11 38-0 11 39-9 11 06-2 3•2 2•5 9•2 H 15•2 11·8 32 11 53'0 11 55-0 11 20-5 3•2 2·5 9·2 7.3 15•2 12·0 
33 11 38-3 11 40-2 11 06-4 3•3 2-t, 9·3 7-2 15•3 11-9 33 11 53-3 11 55·2 11 20-8 3•3 2•6 9•3 7.4 15•3 12-l 
34 11 38-5 11 4().4 n 06-7 3·4 2·6 9.4 7.3 15•4 11-9 34 11 53.5 11 55-5 1121-0 )·4 2·7 9•4 7-4 15•4 12·2 

35 11 3&8 11 40-7 11 06-9 J•S 2·7 9•5 7-4 15•5 12·0 35 11 53-8 11 55-7 11 21·2 3•5 2·8 9•5 7·5 15•5 12·3 
36 11 39·0 11 4(),9 11 07-2 3•o 2·8 9•6 7-4 15•6 12-1 36 11 54•0 11 56-0 11 21·5 3·6 2•9 9•6 7-6 15•6 12•4 
37 11 39-.3 11 41•2 11 07·4 3•7 2·9 9•7 7·5 15•7 12·2 37 11 54•.3 11 56-2 11 21•7 3•7 2·9 9·7 7·7 15·7 12·4 
38 11 39.5 1141-4 1107-6 3·8 2·9 9•8 7-6 15•8 12•2 38 11 54•5 11 56-5 11 22-0 3•8 3·0 9•8 7·8 15•8 12·5 
39 11 39-8 11 41•7 11 07•9 3•9 3-0 9•9 7-7 15•9 12·3 39 11 54•8 11 56-7 11 22·2 3•9 3•1 9•9 7•8 15•9 12•6 

40 11 4(),0 1141-9 11 08-1 4•0 H 10•0 7•8 16•0 12·4 40 11 55-0 11 57•0 11 22•4 4•0 3-2 10•0 7.9 16•0 12•7 
41 11 4(),3 11 42•2 11 08-3 4•1 3-2 10•1 7•8 16•1 12·5 41 11 55-3 11 57•2 11 22·7 4•1 3·2 lo-1 8-0 16•1 12·7 
42 114(),5 11 42•4 11 08-6 4•2 .3-3 10•2 7-9 16•2 12•6 42 11 55-5 11 57-5 11 22•9 4·2 3•3 10•2 8,1 16•2 12·8 
43 11 40-8 11 42·7 11 08-8 4•3 3'.3 10•3 &O 16•3 12•6 43 11 55-8 11 57-7 1123-1 4•3 3-4 10•) 8-2 16•3 12·9 
44 11 41·0 11 42•9 11 09-1 4•4 3-4 10·4 8·1 16•4 12•7 44 11 56-0 11 58-0 112.3-4 4•4 3.5 10•4 8-2 16•4 lJ.O 

45 1141-3 11 43'2 11 09-3 4•5 3•5 10•5 S-1 lo•S 12•8 45 11 56-3 11 58-2 11 23•6 4•5 3-6 I0•S 8-3 16•5 LH 
46 11 41•5 1143-4 11 09-5 4•6 3·6 10•6 S-2 16•6 12,9 46 11 56-5 11 58-5 11 23-9 4•6 3·6 10•6 8-4 16•6 LH 
47 1141-8 11 43-7 11 09-8 4•7 3-6 10·7 S-3 16•7 12•9 47 11 56-8 11 58-7 1124-1 4•7 3-7 10•/ B•'; 16•7 13·2 
48 11 42·0 11 43-9 1110-0 4•8 :n 10·8 &4 16•8 13-0 48 11 S7·0 11 59-0 11 24•3 4·8 3·8 10·8 &6 lb•H 13•3 
49 11 42•3 11 44•2 11 10-3 4•9 3-8 10•9 8-4 16•9 1.3-l 49 11 57-3 11 59·2 11 24·6 4.,, 3.9 10•9 8-6 16•'1 U•4 

50 11 42•5 11 44·4 111(),5 5·0 3-9 11•0 8-5 17•0 13'2 50 11 57·5 11 59-5 11 24•8 S·0 4·0 lHJ 8•7 17•0 L.Vi 
51 11 42•8 11 44·7 1110-7 5•1 4•0 11•1 &6 17•1 13'3 51 11 57•8 11 59-7 11 25-1 5•1 4•0 11 •I 8-8 17•1 13'5 
52 11 43·0 11 44•9 1111-0 5•2 4·0 11•2 &7 17•2 lJ.3 52 11 5&0 12 O(),O 11 25-3 5·2 4-l 11-2 8-9 17•2 1.3-6 
53 11 43-3 11 45-2 1111-2 5•3 4-1 11•3 8-8 17•) 13'4 53 11 58-3 12 0(),2 11 25-:, 5·3 4·2 IJ •3 &9 17•) 13'7 
54 11 43•5 11 45-4 1111·5 5•4 4·2 11•4 &8 17•4 lJ.5 54 11 58-5 12 0(),5 11 25-8 5•4 4·3 11-4 9-0 17 ·4 lJ.8 

55 1143-8 11 45-7 1111-7 5•5 4.3 11 -5 a,9 l }•~ 13'6 55 11 58-8 12 0(),7 11 26-0 S•5 4.4 11-S 9-1 17•5 lJ.9 

' 
56 11 44•0 11 45-9 1111-9 5·b 4.3 11•6 9-0 17•6 13'6 
57 11 44.3 11 46-2 11 12•2 5•7 4·4 ll•/ 9-1 17•7 13-7 

56 11 59-0 12 01-0 11 26-2 5•6 4.4 11•6 9-2 17•6 13'9 
57 11 59-3 12 01-2 11 26-5 5•/ 4.5 11•7 9-3 17•7 14·0 

58 11 44.5 11 46-4 11 12-4 5•8 4·5 ll•8 9-1 I 7•8 13'8 58 1159-5 12 01-5 11 26-7 5•8 4•6 11 •8 9.3 17•8 14•1 

I 59 11 44,a 11 46-7 11 12•6 5•9 4-6 11•9 9-2 17•9 lJ.9 

60 11 4 5-0 11 46-9 1112•9 6•0 4.7 12•0 9-3 18•0 14•0 

59 11 59-8 12 01-7 11 27•0 5•9 4•7 11 ·9 9.4 17•9 14•2 

60 12 00-0 12 02•0 1127-2 6•0 4•8 12•0 9-5 18•0 14·3 



INCREMENTS AND CORRECTIONS 
m SUN " " " 48 ARIES MOON or Corr" or Corr" or Corr• PLANETS d d d 

m SUN " " " 49 PLANETS ARIES MOON or Corr• or Corm or Corr• 
d d d 

s 0 ' 0 ' 0 ' ' ' 
, 

' 
, 

' s 0 ' 0 ' 0 ' 
, , , 

' I 

00 12 0().0 12 02•0 1127-2 O•O ().0 6·0 4·9 12•0 9-7 
01 12 00-3 12 02•2 1127-4 0•l ().1 6-1 4·9 12·1 9•8 
02 12 0().5 12 02•5 1127-7 0•2 ().2 6•2 5-0 12•2 9-9 
03 12 0().8 12 02-7 1127-9 0•3 ().2 6•3 5-1 12•3 9.9 
04 12 01-0 12 03•0 11 28-2 0•4 ().3 6•4 5-2 12•4 10-0 

00 12 15-0 12 17•0 11 41•5 0•0 0-0 6·0 5-0 12•0 9.9 
01 12 15-3 12 17-3 11 41•8 0•l 0-1 6•1 5-0 12•1 1(),0 
02 12 15-5 12 17•5 11 42•0 0•2 0-2 6•2 5-1 12•2 1(),1 

03 12 15-8 12 17•8 11 42•2 0•3 0-2 6•3 5-2 12•3 10-1 
04 12 16-0 12 18-0 11 42·5 0•4 0-3 6•4 5-3 12-4 10-2 

05 12 01·3 12 0.3-2 11 28-4 0•5 ().4 6•5 5-3 12•5 1().1 
06 12 01•5 12 0.3-5 11 28-6 0•6 ().5 6•6 5-3 12•6 1().2 
07 12 01•8 12 03•7 11 28-9 0•7 ().6 6•7 5-4 12•7 1().3 

05 12 16-3 12 lfl.3 11 42•7 0•5 0-4 6•5 5-4 12•5 10-3 
06 12 16-5 12 18-5 11 42•9 0·6 0-5 b•b 5-4 12•6 10-4 
07 12 16-8 12 18-8 ll 43-2 0•7 0-6 6•7 5-5 12•7 10-5 

08 12 02•0 12 04•0 11 29-1 0•8 0-6 6•8 5-5 12•8 1().3 
09 12 02·3 12 04•2 11 29-3 0-'1 ().7 6•9 5-6 12•9 10-4 

08 12 17•0 12 19-0 11 43-4 0•8 0-7 6•8 5-6 12•8 10-6 
09 12 17-3 12 19-3 114.3-7 0•9 0-7 6•9 5-7 12•9 10-6 

10 12 02•5 12 04•5 1129-6 l•O ().8 7•0 5-7 13•0 1().5 10 12 17•5 12 19-5 11 4.3-9 l•0 0-8 7•0 5-8 13•0 lD-7 
11 12 02•8 12 04-7 11 29-8 l•l 0-9 7•1 5-7 13•1 1().6 11 12 17•8 12 19-8 11 44•1 l•l 0-9 7-1 5-9 13•1 10-8 
12 12 03'0 12 05-0 11 30-l 1'2 l•0 7•2 5-8 13•2 10-7 12 12 18-0 12 20-0 11 44•4 1•2 1-0 7 •2 5-9 13•2 10-9 
13 12 03•3 12 05-2 11 30-3 1•3 1-1 7•3 5-9 13•3 10-8 13 12 18-3 12 20-3 11 44•6 1•3 H 7•3 6-0 13•3 11-0 
14 12 03•5 12 05-5 11 30-5 1•4 1-1 7•4 6-0 13•4 10-8 14 12 18-5 12 20-5 11 44.9 1•4 1·2 7•4 6-1 13•4 11-1 

15 12 03-8 12 05-7 11 30-8 l •5 1·2 1-5 6-1 13.5 10-9 15 12 18-8 12 20-8 11 45-1 l ·5 1·2 1-5 6-2 13•5 11-1 
16 12 04•0 12 06-0 11 31•0 1·6 l-3 7•6 6-1 13•6 11-0 16 12 19-0 12 21-0 11 45-3 l •b l-3 1•b 6-3 13·6 11-2 
17 12 04•3 12 06-2 1131-3 1•7 1•4 1•1 6-2 13•7 11-1 17 12 19-3 12 21•3 11 45-6 1•7 1-4 1•1 6-4 13•7 11-3 
18 12 04•5 12 06-5 11 31·5 1•8 1·5 1•8 6-3 13•8 11-2 18 12 19-5 12 21•5 11 45-8 1•8 1•5 7•8 6-4 13•8 11-4 
19 12 04•8 12 06-7 11 31•7 1•9 1•5 7•9 6,4 13•9 11·2 19 12 19•8 12 21·8 11 46-1 1•9 1-6 7•9 6-5 13•9 11-5 

20 12 05-0 12 07•0 11 32·0 2•0 1-6 8•0 6-5 14•0 11-3 20 12 20-0 12 22·0 11 46-3 2•0 1-7 8•0 &6 14•0 11-6 
21 12 05-3 12 07•2 11 32•2 2-1 1-7 8'l 6-5 14•1 11-4 21 12 20-3 12 22·3 11 46-5 2·1 1·7 8•1 6-7 14•1 11-6 
22 12 05-5 12 07•5 11 32-4 2•2 1•8 8•2 6-6 14•2 11-5 22 12 20-5 12 22•5 11 46-8 2•2 1·8 8•2 6-8 14•2 11-7 
23 12 05-8 12 07-7 11 32•7 2•3 1-9 8•3 6-7 14•3 11-6 23 12 20-8 12 22·8 11 47·0 2•3 1-9 8•3 &8 14•3 11•8 
24 12 06-0 12 08-0 11 32•9 2•4 1-9 8-4 6-8 14•4 11-6 24 12 21•0 12 2.3-0 11 47·2 2·4 2·0 8•4 6-9 14·4 11-9 

25 12 06-3 12 08-2 11 3.3-2 2·5 2·0 8•5 &9 14·5 11-7 25 12 21-3 12 2.3-3 11 47-5 2•5 2-1 8-5 7-0 14•5 12•0 
26 12 06-5 12 08-5 11 3.3-4 2•6 2-1 8•6 7•0 14•6 ll-8 26 12 21-5 12 23·5 1147-7 2-1, 2·1 8•6 H 14•6 12•0 
27 12 06-8 12 08-7 1133-6 2•7 2•2 8•7 7•0 14•7 11-9 27 12 21•8 12 23-8 11 48-0 2•7 2·2 8•1 7-2 14•7 12-1 
28 12 07-0 12 09-0 11 33'9 2•8 2·3 8•8 H 14•8 12•0 28 12 22·0 12 24•0 11 48-2 2•8 2•3 8-8 7-3 14•8 12·2 
29 12 07-3 12 09-2 11 34•1 2•9 2•3 8•9 7-2 14•9 12•0 29 12 22•3 12 24•3 11 48-4 2•9 2·4 8•9 7-3 14•9 12-3 

30 12 07•5 12 09•5 11 34•4 3•0 2·4 9•0 7-3 15•0 12•1 30 12 22·5 12 24•5 11 48-7 3•0 2·5 9•0 H 15•0 12•4 
31 12 07•8 12 09-7 11 34•6 N 2·5 9•1 7-4 15•1 12•2 31 12 22•8 12 24•8 11 48-9 3•1 2·6 9•1 7.5 15•1 12•5 
32 12 08-0 12 10-0 1134-8 3-2 2•6 9•2 7-4 15•2 12·3 32 12 23·0 12 25-0 11 49-2 3•2 2-6 9•2 7-6 15•2 12·5 
33 12 0&3 12 10-2 11 35-1 3•3 2•7 9•3 1•5 15•3 12•4 33 12 23-3 12 25-3 11 49-4 3•3 2·1 9•3 7.7 15·3 12-6 
34 12 08-5 12 10-5 11 35-3 3•4 2-7 9•4 7•6 15•4 12•4 34 12 23-5 12 25-5 114% 3•4 2·8 9•4 7•8 15•4 12•7 

35 12 08-8 12 10-7 11 35-6 3•5 2·8 9•5 7-7 15•5 12•5 35 12 2.3-8 12 25-8 11 49-9 3•5 2·9 9•5 7-8 15•5 12•8 
36 12 09-0 12 ll•O 11 35-8 3•6 2·9 9•6 7•8 15•6 12•6 36 12 24·0 12 26-0 11 50-1 3•6 3•0 9•6 7.9 15•6 12·9 
37 12 09-3 12 11-2 11 36-0 3•7 3·0 9•7 7•8 15•7 12·7 37 12 24•3 12 26-3 11 50-3 3•7 3·1 9•7 fl.0 15•7 1.3-0 
38 12 09-5 12 11-5 11 36-3 3•8 3-1 9•8 7-9 15•8 12•8 38 12 24•5 12 26-5 11 50-6 3•8 3-1 9•8 8-1 15•8 13·0 
39 12 09-8 1211-7 11 36-5 3•9 3-2 9•9 8-0 15•9 12·9 39 12 24•8 12 26-8 11 50-8 3•9 3·2 9•9 &2 15•9 13'1 

40 12 1(),0 12 12·0 11 36-7 4•0 .3-2 10•0 &l 16•0 12·9 40 12 25-0 12 27•0 115H 4•0 .3-3 10•0 &3 16•0 13-2 
41 12 10-3 12 12•2 1137-0 4•1 .3-3 10•1 &2 16•1 1.3-0 41 12 25-3 12 27·3 11 51•3 4•1 3.4 10•1 8-3 16·1 13-3 
42 12 10-5 12 12•5 11 37·2 4•2 .3-4 10•2 8-2 16•2 13-1 42 12 25-5 12 27•5 11 51·5 4•2 3-5 10•2 8-4 16•2 13-4 
43 12 10-8 12 12•8 11 37•5 4•3 3-5 10•3 8-3 16•3 1.3-2 43 12 25-8 12 27·8 11 51•8 4•3 3.5 10•3 &5 16•3 13-4 
44 12 11-0 12 13•0 1137-7 4•4 3-6 10-4 8-4 16•4 13-3 44 12 26-0 12 28-0 11 52·0 4•4 3-6 10•4 &6 16•4 1.3-5 

45 12 11-3 12 1.3-3 1137-9 4•5 3-6 10•5 8-5 16•5 13.3 45 12 26-3 12 28-3 1152-3 4•5 .3-7 10-5 8-7 16•5 1.3-6 
46 12 11-5 12 13•5 11 38-2 4•6 .3-7 10•6 &6 16·6 1.3-4 46 12 26-5 12 28-5 11 52•5 4•6 3-8 10•6 8-7 16•6 1.3-7 
47 12 11•8 12 13·8 11 38-4 4•7 .3-8 10•7 8-6 16•7 13-5 47 12 26-8 12 28-8 11 52·7 4•7 3.9 10•7 8·8 16•7 13-8 
48 12 12•0 12 14•0 11 38·7 4•8 .3-9 10•8 8-7 16•8 13-6 48 12 27•0 12 29-0 11 53-0 4•8 4•0 10•8 8-9 16•8 13-9 
49 12 12•3 12 14•3 11 38-9 4•9 4•0 10•9 8-8 16•9 1.3-7 49 12 27-3 12 29-3 11 53·2 4•9 4·0 10•9 9-0 16•9 1.3-9 

50 12 12·5 12 14•5 1139-1 5•0 4•0 11•0 8-9 17-0 1.3-7 50 12 27•5 12 29-5 11 53-4 5•0 4-1 11•0 9-1 17•0 14•0 
51 12 12•8 12 14•8 11 39-4 5•1 4-1 11•1 9-0 17-1 1.3-8 51 12 27·8 12 29-8 11 5.3-7 5•1 4·2 11•1 9-2 17•1 14•1 
52 12 13•0 12 15-0 11 39-6 5•2 4•2 11•2 9-1 17•2 13'9 52 12 2&0 12 30-0 11 53-9 5•2 4.3 11 ·2 9-2 17•2 14•2 
53 12 1.3-3 12 15-3 11 39-8 5•3 4·3 11 ·3 9-1 17•3 14•0 53 12 28-3 12 30-3 11 54•2 5•3 4.4 11•3 9.3 17•3 14·3 
54 12 1.3-5 12 15-5 11 40-1 5•4 4•4 11-4 9-2 17•4 14-1 

55 12 13'8 12 15-8 11 40-3 5•5 4-4 11-5 9-3 17•5 14•1 
56 12 14•0 12 16-0 11 40-6 5•6 4.5 11•6 9-4 17•6 14•2 
57 12 14•3 12 1&3 11 4(),8 5•7 4-6 11•7 9-5 17•7 14•3 

54 12 28-5 12 30-5 1154-4 5•4 4.5 11-4 9,4 17•4 14•4 I 

55 12 28-8 12 30-8 11 54·6 5•5 4.5 11-5 9-5 17-5 14·4 I 
56 12 29-0 12 3H 11 54.9 5•6 4-6 11·6 9-6 17•6 14•5 
57 12 29-3 12 31•3 11 55-1 5•1 4.7 11•7 9-7 17-7 14•6 

58 12 14·5 12 H,5 1141-0 "•8 4.7 ll•8 9-5 17•8 14•4 
59 12 14•8 12 16-8 11 41·3 5•9 4•8 11•9 9-6 17•9 14•5 

60 12 15-0 12 17·0 11 41·5 6•0 4·9 12•0 9-7 18•0 14-6 

58 12 29-5 12 31-6 11 55-4 5•8 4•8 11 ·8 9-7 17•8 14•7 
59 12 29-8 12 31•8 11 55-6 5•9 4.9 11·9 9-8 17•9 14•8 I 
60 12 30-0 12 32·1 11 55-8 6•0 5-0 12•0 9-9 18•0 14·9, 



INCREMENTS AND CORRECTIONS 

m SUN II !I II 

50 ARIES MOON or Corr• or Corr• or Corr• 
PLANETS d d d 

m SUN !I !I !I 

51 ARIES MOON or Corm or Corr• or Corr• 
PLANETS d d d 

s 0 0 
, 

0 
, , , , , , f s 0 0 ' 0 f , f , f 

00 12 3().0 12 32-1 11 55-8 O•O (),0 6•0 S-1 12•0 1().1 00 12 45-0 12 47-1 12 10-2 O•O ().0 6•0 5-2 12•0 1().3 

01 12 J(),3 12 32·3 11 56-1 0•l (),1 6•1 5-l 12·1 1(),2 01 12 45-3 12 47-3 12 1(),4 O·l (),1 6•1 5-2 12•\ 1().4 

02 12 30,5 12 32•6 11 56-3 0•2 0-2 6·2 5-2 12•2 10,3 02 12 45-5 12 47•6 12 1(),6 0•2 (),2 6•2 5-3 12•2 1 (),5 

0.3 12 3(),8 12 32·8 11 56-5 0•3 (),3 6•3 5-3 12•3 10-4 03 12 4 5-8 12 47•8 12 1(),9 0•3 (),3 6•3 5-4 12•3 1().6 

04 12 31•0 12 33·1 11 56-8 0•4 (),3 6•4 5-4 12•4 1(),4 04 12 46-0 12 48-1 12 11-1 0•4 (),3 6•4 5.5 12•4 1().6 

05 12 31•3 12 33-3 11 57•0 0•5 0-4 6•5 S-5 12•5 10-5 05 12 46-.3 12 48-3 1211-3 0•5 (),4 6•5 5-6 12•5 l (). 7 

06 12 31·5 12 3.3-6 11 57·3 0•6 0-5 6·6 5-6 12•6 10-6 06 12 46-5 12 48-6 1211-6 0•6 (),5 6•6 5-7 12•6 1(),8 

07 12 31·8 12 33-8 11 57.5 0•7 0-6 6•7 5-6 12•7 10-7 07 12 46-8 12 48-8 12 11-8 0•7 (),6 6•7 5-8 12•7 1(),9 

08 12 32·0 12 34-1 11 57.7 0•8 0-7 6-ll 5-7 12•8 10-8 08 12 47•0 12 49-1 1212-1 0•8 (),7 6•8 5•8 12·8 11-0 
09 12 32•3 12 34.3 11 58-0 0•9 0-8 6•9 5-8 12•9 1().9 09 12 47-3 12 49-4 12 12•3 0•9 ().8 6•9 5-9 12•9 11-1 

10 12 32•5 12 34•6 11 58-2 1•0 0-8 7•0 5-9 13·0 1().9 10 12 47•5 12 4% 12 12·5 l·O (),9 7·0 6-0 13•0 11-2 
11 12 32•8 12 34-8 11 58-5 l•l 0-9 7•1 6-0 13-1 11•0 11 12 47•8 12 49-9 12 12•8 l•l 0-9 7•1 6-1 13•1 11·2 
12 12 33-0 12 35-1 11 58-7 1•2 1•0 7•2 6-1 13•2 lH 12 12 4&0 12 50-1 12 13-0 1•2 l•O 7•2 6-2 13·2 11·3 
13 12 33•3 12 35-3 11 58-9 1•3 H 7•3 6-1 13•3 11-2 13 12 48-3 12 5(),4 12 13•.3 1•3 1-1 7·3 6-3 13•3 11-4 
14 12 33-5 12 35-6 11 59-2 1•4 1-2 7•4 6-2 13•4 11-3 14 12 48-5 12 50-6 12 13•5 1·4 1·2 7 •4 6-4 13•4 11-5 

15 12 33·8 12 35-8 11 59-4 1•5 1-3 7•5 6-3 13•5 11-4 15 12 4&8 12 5(),9 12 13-7 1•5 1·3 7·5 6-4 13•5 11-6 
16 12 34·0 12 36-1 11 59-7 1•6 1-3 7•6 6-4 13•6 11-4 16 12 49-0 12 SH 12 14·0 1•6 1-4 7•6 6-5 J 3•6 11-7 
17 12 34•3 12 36-3 11 59-9 1•7 1-4 7•7 6-5 13•7 11-5 17 12 49-3 12 51-4 12 14·2 l •7 1·5 7 •7 6-6 13•7 11-8 
18 12 34•5 12 36-6 12 O!J.l 1•8 1·5 7·8 6-6 13•8 11-6 18 12 49-5 12 51-6 1214-4 1•8 1·5 7·8 6-7 13•8 11-8 
19 12 34•8 12 36-8 12 Oo-4 1•9 1•6 7•9 6-6 13•9 11-7 19 12 49-8 12 51-9 12 14·7 1•9 1-6 7·9 6-8 13•9 11-9 

20 12 35-0 12 37•1 12 00-6 2•0 1·7 8•0 6-7 14•0 ll-8 20 12 50-0 12 52•1 12 14•9 2•0 1·7 8,0 6-9 14•0 12•0 
21 12 35-3 12 37•3 12 00-8 2-1 1•8 8•1 6-8 14•1 11-9 21 12 50-3 12 52·4 12 15-2 2-1 1·8 8•1 7-0 14•1 12•1 
22 12 35-5 12 37•6 12 01•1 2•2 1-9 8•2 6-9 14•2 12·0 22 12 50-5 12 52•6 12 15-4 2•2 1-9 8•2 7•0 14•2 12·2 
23 12 35-8 12 37•8 12 01•3 2•3 1-9 8•3 7•0 14•3 12•0 23 12 50-8 12 52•9 1215-6 2•3 2•0 8•3 7-1 14•3 12•3 
24 12 36-0 12 38-1 12 01•6 2•4. 2•0 8•4 7•1 14•4 12•1 24 12 51•0 12 53-1 12 15-9 2•4 2·1 8•4 7•2 14•4 12•4 

25 12 36-3 12 38-3 12 01•8 2•5 2·1 8•5 7•2 14•5 12·2 25 12 51•3 12 53-4 12 16-1 2•5 2·1 8'5 7-3 14•5 12•4 
26 12 36-5 12 38-6 12 02•0 2"6 2·2 8•6 7-2 14•6 12•3 26 12 51·5 12 53-6 12 16-4 2•6 2•2 8•6 7-4 14•6 12•5 
27 12 36-8 12 38-8 12 02·3 2•7 2•3 8•7 7,3 14•7 12•4 27 12 51•8 12 53-9 12 16-6 2•7 2·3 8•7 7-5 14•7 12·6 
28 12 37•0 12 39-1 12 02•5 2•8 2·4 8,S 7-4 14•8 12•5 28 12 52•0 12 54-1 12 16-8 2•8 2-4 8•8 7-6 14•8 12•7 
29 12 37,3 12 39-3 12 02•8 2·9 2-4 8•9 7-5 14,9 12•5 29 12 52•.3 12 54-4 12 17-1 2•9 2·5 8•9 7-6 14•9 12•8 

30 12 37•5 12 39-6 12 03-0 3•0 2•5 9•0 7-6 15•0 12·6 30 12 52•5 12 54-6 12 17-3 3•0 2•6 9•0 7-7 15•0 12•9 
31 12 37•8 12 39-8 12 03•2 N 2·6 9•1 7-7 15•1 12•7 31 12 52•8 12 54•9 12 17•5 3-1 2-7 9•1 7•8 15•1 13-0 
32 12 38-0 12 4(J.l 12 03-5 3•2 2-7 9•2 7•7 15•2 12•8 32 12 53-0 12 55-1 12 17•8 3•2 2·7 9·2 7-9 15•2 13•0 
33 12 38-3 12 40-3 12 03•7 3•3 2•8 9•3 7•8 15•3 12•9 33 12 53-3 12 55-4 12 18-0 3•3 2·8 9•3 8-0 15•3 13-1 
34 12 38-5 12 40-6 12 03-9 3•4 2•9 9-4 7-9 15-4 13•0 34 12 53-5 12 55-6 12 18-3 3•4 2•9 9•4 8·1 15•4 13-2 

35 12 38-8 12 40-8 12 04•2 3,s z.9 9•5 &O 15•5 13-0 35 12 53-8 12 55-9 12 18-5 3•5 3-0 9•5 S-2 15•5 13-3 
36 12 39-0 12 41•1 12 04-4 3•6 3-0 9•6 &l 15•6 13-1 36 12 54•0 12 56-1 12 18-7 3•6 3·1 9•6 &2 15•6 13-4 
37 12 39-3 12 41-3 12 04•7 3•7 H 9•7 8-2 15•7 13-2 37 12 54-3 12 56-4 12 19-0 3•7 3-2 9•7 8•3 15•7 13-5 
38 12 39-5 12 41-6 12 04•9 3•8 3,2 9•8 8-2 15•8 13-3 38 12 54•5 12 56-6 12 19-2 3•8 3-3 9•8 S-4 15•8 13-6 
39 12 39-8 12 41•8 12 05-1 -J.•9 3-3 9.q 8-3 15•9 13-4 39 12 54-8 12 56-9 12 19-5 3•9 3-3 9•9 a-s 15•9 13-6 

40 12 40-0 12 42•1 12 05-4 4•0 3-4 10•0 8-4 16•0 13-5 40 12 55-0 12 57-1 12 19-7 4•0 3-4 10•0 &6 16•0 13-7 
41 12 40-3 12 42•3 12 05-6 4•1 3,5 10•1 8-5 16•1 13-6 41 12 55-.3 12 57-4 12 19-9 4•1 3-5 lo-1 S-7 16•1 13-8 
42 12 40-5 12 42•6 12 05-9 4•2 3,5 10•2 8-6 16•2 13-6 42 12 55-5 12 57•6 12 20-2 4·2 3-6 10·2 S-8 16•2 13-9 
43 12 40-8 12 42·8 12 06-1 4•3 3-6 10•3 8-7 16•3 13-7 43 12 55-8 12 57.9 12 2(),4 4•3 3·7 10•3 8-8 16•3 14•0 
44 12 41•0 12 43-1 12 06-3 4•4 3-7 10•4 8-8 16•4 13-8 44 12 56'0 12 SS-1 12 2(),6 4•4 3•8 10•4 8,9 16•4 14·1 

45 12 41•3 12 43-3 12 06-6 4•5 3-8 10•5 8-8 16•5 13-9 45 12 56-3 12 58-4 12 2(),9 4•5 3-9 10•5 9-0 16•5 14·2 
46 12 41·5 12 43-6 12 06-8 4•6 3,9 10•6 8-9 16•6 14•0 46 12 56-5 12 58-6 12 21-1 4•6 3,9 10•6 9-1 16•6 14-2 
47 12 41•8 12 43-8 12 07•0 4•7 4•0 10•7 9-0 16•7 14-1 47 12 56-8 12 58-9 12 21·4 4•7 4-0 10•7 9-2 16•7 14·3 
48 12 42•0 12 44-1 12 07•3 4•8 4•0 10•8 9-1 16•8 14•1 48 12 57•0 12 59-1 12 21-6 4•8 4-1 10•8 9-3 16•8 14-4 
49 12 42•3 12 44-3 12 07•5 4•9 4•1 10•9 9-2 U.•9 14•2 49 12 57-3 12 59-4 12 21-8 4•9 4·2 10"1 9-4 16•9 14·5 

50 12 42•5 12 44•6 12 07-8 5•0 4•2 11-0 9-.3 17•0 14•3 50 12 57•5 12 59-6 12 22-1 5•0 4•3 11-0 9-4 17•0 14•6 
51 12 42•8 12 44,S 12 08-0 5•1 4.3 11-1 9-.3 17•1 14-4 51 12 57•8 12 59-9 12 22-3 5•1 4-4 11-1 9-5 17-1 14-7 
52 12 43•0 12 45-1 12 08-2 5•2 4-4 11•2 9-4 17•2 14•5 52 12 58-0 13 00-1 12 22•6 5•2 4·5 11•2 9-6 17•2 14•8 
53 12 43-3 12 4 5-.3 12 08-5 5•3 4•5 11•3 9-5 17•3 14•6 53 12 58-3 13 Oo-4 12 22·8 5·3 4·5 11 •3 9-7 17•3 14·8 
54 12 43-5 12 45-6 12 08-7 5•4 4•5 11-4 9-6 17•4 14•6 54 12 5e,5 1.3 00-6 12 23-0 5•4 4•6 11-4 9-8 17•4 14·9 

55 12 43-8 12 4 5-8 12 09-0 5•5 4•6 11 '5 9-7 17-5 14•7 55 12 58-8 13 00-9 12 23-.3 5•5 4.7 11,S 9-9 17•5 15-0 
56' 12 44•0 12 46-1 12 09-2 5•6 4.7 11•6 9-8 17-1, 14•8 56 12 59-0 13 OH 12 23-5 5•6 4•8 11-6 10-0 17•6 15-1 
57 12 44,.3 12 46-.3 12 09-4 5•7 4-8 11•7 9-8 17•7 14•9 57 12 59-3 13 01-4 12 23-8 5•7 4-9 11'7 10-0 17-7 15-2 
58 12 44.5 12 46-6 12 09-7 5•8 4•9 11•8 9-9 17•8 15-0 58 12 59-5 1.3 01•6 12 24·0 5•8 5-0 11-8 10-1 17•8 15-3 
59 12 44•8 12 46-8 12 09-9 5•9 5-0 11-9 10-0 17•9 15-1 59 12 59-8 13 01-9 12 24·2 5•9 5-1 11-9 10-2 17•9 15-4 

60 12 45-0 12 47•1 12 10-2 6-0 5-1 12•0 1().1 18•0 15-2 60 13 0(),0 1.3 02-1 12 24·5 6•0 5-2 12-0 10-3 18•0 15-5 



52 111 

INCREMENTS AND. CORRECTIONS 

"' SUN V ti ti 

52 PLANETS 
ARIES MOON or Corr• or Corr• or Corr• 

d d d 

m SUN V ti ti 

53 ARIES MOON or Corr• or Corr• or Corr• PLANETS 
d d d 

s 0 0 ' ' ' ' ' ' ' " 0 ' ' ' 00 13 00·0 13 02-1 12 24•5 O•O 0-0 6·0 5-3 12•0 10-5 
01 13 00-3 13 02·4 12 24•7 0•1 0-1 6·1 5-3 12•1 10-6 
02 13 00-5 13 02·6 12 24•9 0•2 0-2 6•2 5-4 12·2 10-7 
03 13 00-8 13 02·9 12 25•2 0•3 0-3 6•3 5-5 12•3 10-8 
04 13 01-0 13 03-1 12 2 5-4 0•4 0-4 6•4 5-6 12•4 10-9 

00 13 15-0 13 17·2 12 38·8 0·0 0-0 b•O 5-4 12·0 10-7 
01 13 15-3 13 17·4 12 39-0 0•\ 0-1 b•\ 5-4 12•1 10-8 
02 13 1 s-s 13 17-7 12 39.3 0•2 0-2 b·2 5-5 12•2 10-9 
03 13 15-8 13 17-9 12 39-5 0•' 0-3 6•) 5-6 12•3 11-0 
04 13 16-0 13 18-2 12 34- 7 0·4 0-4 h•4 5-7 l.>4 11·1 

05 13 01·3 13 03-4 12 25-7 0•5 0-4 6•5 5-7 12·5 10-9 05 13 16-3 13 1&4 12 4 0-0 O·~ 0-4 6-'> ">-8 12·~ 11-1 
06 13 01•5 13 03·6 12 25-9 0·6 0-5 6•6 5-8 12•6 11•0 06 13 16-5 13 18·7 12 4 0-2 0•b 0-5 b•b 5-9 12•b 11·2 
07 13 01·8 13 03-9 12 26-1 0·7 0-6 6•7 5-9 12•7 11-1 07 13 l&,8 13 18-9 12 4 0-5 0•/ 0-6 b•7 &,O 12•/ 11•3 
08 13 02•0 13 04•1 12 26-4 0•8 0-7 6•8 6-0 12•8 11-2 08 13 17•0 13 19-2 12 4 0-7 O•U (), 7 b•B 6-1 12•8 11-4 
09 13 02·3 13 04•4 12 26-6 0•9 0-8 6•9 6-0 12·9 11-3 09 13 17•3 13 19•4 12 4 0-9 0•9 0-8 b•q &,2 12•9 11-5 

10 13 02•5 13 04•6 12 26-9 l•O 0-9 7•0 6-1 13•0 11-4 10 13 17-5 13 19•7 12 41•2 l•O ().9 /•0 6-2 13•0 11·6 
11 13 02·8 13 04•9 12 27-1 1 •l l·0 7•1 6-2 13•1 11•5 11 13 17•8 13 19-9 12 41-4 1-1 l·0 ·1-1 &,3 13•1 ll-7 
12 13 03•0 13 05-1 12 27·3 1 ·2 1-1 7-2 6-3 13•2 11-6 12 13 l&O 13 20-2 12 41-6 1 ·2 1-1 7•2 &,4 13•2 11•8 
13 13 03·3 13 05-4 12 27-6 1•3 1-1 7•3 6-4 13·3 11-6 13 13 1&3 13 20-4 12 41-9 l •3 1·2 7 •3 &,5 13•3 11-9 
14 13 03•5 13 05-6 12 27•8 l ·4 1·2 7•4 6-5 .13.4 11-7 14 13 1&5 13 20-7 12 42•1 1 •4 1·2 7•4 &,6 13•4 11-9 

15 U 03·8 13 05-9 12 28-0 l ·S 1·3 7•5 6-6 13•5 11-8 15 13 1&8 13 20-9 12 42•4 1·5 1-3 7 •5 6-7 13•5 12·0 
16 13 04•0 13 06-1 12 2&3 1-6 1-4 7•6 6-7 13•6 11-9 16 13 19-0 13 21•2 12 42•6 1 ·b 1-4 7 •6 6-8 l3•b 12·1 
17 13 04·3 13 06-4 12 2&, I•/ 1-5 I•/ 6-7 13•7 12·0 17 13 19·3 13 21-4 12 42•8 1·7 1·5 7•7 &,9 13•7 12·2 
18 13 04•5 13 06-6 12 28-8 l •8 1-6 7•8 6-8 13•8 12-1 18 13 19-5 13 21·7 12 4.3-1 1 •8 1•6 7•8 7•0 13•8 12•3 
19 13 04•8 13 06-9 12 29·0 1•9 1·7 7•9 &,9 13.9 12·2 19 13 19-8 13 21-9 12 43•3 1·9 1-7 7•9 7•0 13•9 12·4 

20 13 05-0 13 07-1 12 29-2 2•0 1·8 8•0 7·0 14•0 12•3 20 13 20-0 13 22·2 12 43-6 2•0 1·8 8•0 7-1 14•0 12·5 
21 13 05-3 13 07-4 12 29•5 2•1 1•8 8•1 7-1 14•1 12·3 21 13 Z0-3 13 22·4 12 43-8 2·1 1-9 8•1 7·2 14•1 12•6 
22 13 05-5 13 07·7 12 29-7 2•2 1-9 8·2 7-2 14•2 12•4 22 13 20-5 13 22•7 12 44•0 2•2 2•0 8•2 7-3 14·2 12-7 
23 13 05-8 13 07•9 12 30-0 2•3 2·0 8•3 7•3 14•3 12·5 23 13 20-8 13 22·9 12 44•3 2·3 2-1 8•3 7·4 14•3 12•8 
24 13 06-0 13 0&2 12 30-2 2•4 2•1 8•4 7-4 14•4 12•6 24 13 21-0 13 23·2 12 44.5 2·4 2-1 8•4 7.5 14 •4 12·8 

25 13 06-3 13 08·4 12 30-4 2•5 2·2 8•5 7-4 14•5 12·7 25 13 21•3 13 23·4 12 44•7 2•~ 2·2 8•5 7-6 14·5 12•9 
26 13 06-5 13 0&7 12 30-7 2•6 2·3 8•6 7.5 14•6 12•8 26 13 2Pl 13 23·7 12 45-0 2•6 2•3 8·6 7-7 14•6 13-0 
27 13 06-8 13 08-9 12 30-9 2·7 2·4 8•1 7-6 14•7 12•9 27 13 21·8 13 23•9 12 45-2 2·7 2·4 8•7 7·8 14•7 13-1 
28 13 07-0 13 09-2 12 31-1 2•8 2•5 8•8 7.7 14•8 13·0 28 13 22-0 13 24•2 12 4 5-5 2·8 2·5 8·8 7•8 14•8 13·2 
29 13 07-3 13 09•4 12 31•4 2•9 2•5 8•9 7·8 14•? 13-0 29 13 22•3 13 24·4 12 45-7 2·9 2•6 8·9 7-9 14•9 13-3 

30 13 07•5 13 09-7 12 31-6 3•0 2·6 9·0 7•9 15•0 13-1 30 13 22·5 13 24·7 12 45-9 3·0 2·7 9•0 &O 15•0 13-4 
31 13 07•8 13 09-9 12 31-9 J,l 2·7 9-1 &O 15 •l 13·2 31 13 22·8 13 24·9 12 46-2 3•1 2•8 9·1 8-1 15 •1 13-5 
32 13 08-0 13 10-2 12 ~2·1 3•2 2·8 9•2 &l 15•2 1.3-3 32 13 23-0 13 25-2 12 46-4 3•2 2·9 9•2 8·2 15•2 13-6 
33 13 0&3 13 10-4 12 32•3 3•3 2·9 9•3 &l 15•3 13-4 33 13 23-3 13 25-4 12 46-7 3•3 2·9 9•3 &3 15•3 13·6 
34 13 0&5 13 10-7 12 32-6 3•4 3·0 9•4 &2 15•4 13-5 34 13 23•5 13 25-7 12 4&,9 3•4 3·0 9•4 &4 15•4 13-7 

35 13 0&8 13 10-9 12 32·8 3•5 3·1 9•5 &3 15•5 13-6 35 13 23-8 13 26-0 12 47-1 3•5 3-1 9·5 &5 15•5 13-8 
36 13 09·0 13 11-2 12 33•1 3·6 3-2 9•6 8•4 15•6 13-7 36 13 24·0 13 26-2 12 47-4 3•6 3-2 9•6 &6 15•6 13·9 
37 13 09-3 1311-4 12 33·3 3•7 3·2 9•7 8·5 15•7 13.7 37 13 24•3 13 26-5 12 47-6 3•7 3•3 9•7 &6 15•7 14·0 
38 13 09·5 13 11-7 12 33-5 3·8 3.3 9•8 8·6 15•8 13•8 38 13 24•5 13 26-7 12 47-9 3•8 3.4 9•8 8·7 15•8 14-1 
39 13 09•8 13 11-9 12 33-8 3•9 3-4 9•9 &7 15•9 13-9 39 13 24•8 13 27·0 12 4&1 3•9 3·5 9•9 &8 15•9 14•2 

40 13 lD-0 13 12·2 12 34·0 4 •0 3.5 10•0 &8 16•0 14·0 40 13 25-0 13 27•2 12 48-3 4·0 3-6 10•0 &9 16•0 14·3 
41 13 10-3 13 12•4 12 34·2 4•1 3•6 10•1 &8 16•1 14-1 41 13 25-3 13 27·5 12 48-6 4•1 3•7 10•1 9-0 lb•l 14·4 
42 13 10-5 13 12•7 12 34.5 4•2 3.7 10•2 8·9 16•2 14•2 42 13 25-5 13 27•7 12 4&8 4·2 3.7 10•2 9-1 16•2 14·4 
43 13 10-8 13 12-9 12 34. 7 4•3 3•8 10•3 9-0 16•3 14·3 43 13 25-8 13 2&0 12 49-0 4•3 3-8 10·3 9-2 lb•3 14·5 
44 13 11•0 13 13-2 12 35-0 4•4 3-9 10•4 9-1 16•4 14·4 44 13 26-0 13 2&2 12 49-3 4•4 3-9 10•4 9·3 16•4 14-6 

45 1311·3 13 13-4 12 35-2 4•5 3.9 10•5 9•2 16•5 14·4 45 13 2&,3 13 2&5 12 49-5 4·5 4·0 10-5 9-4 16·5 14•7 
46 1311-5 13 13-7 12 35-4 4•6 4•0 10•6 9-3 16•6 14•5 
47 1311-8 13 13.9 12 35-7 4·7 4-1 10•7 9-4 16•7 14·6 

46 13 26-5 13 28-7 12 49-8 4•6 4-1 10•6 9-5 16•~ 14•8 
47 13 26-8 13 29-0 12 50-0 4•7 4·2 10·7 9-5 16•7 14•9 

48 13 12•0 13 14•2 12 35-9 4•8 4•2 10•8 9·5 16•8 14•7 48 13 27•0 13 29-2 12 50-2 4•8 4•3 10•8 9-6 16•8 15-0 
49 13 12•3 13 14•4 12 36-2 4•9 4.3 10•9 9.5 16•9 14•8 49 13 27•3 13 29•5 12 50-5 4•9 4•4 10•9 9-7 16•9 15-1 

50 13 12-5 13 14-7 12 36-4 5•0 4-4 11 •O 9-6 17•0 14·9 50 13 27-5 13 29-7 12 50-7 5•0 4.5 11•0 9-8 17•0 15-2 
51 13 12•8 13 14•9 12 36-6 5•1 4.5 11-1 9-7 17•1 15-0 51 13 27•8 13 30-0 12 51-0 5•1 4.5 lM 9.9 17•1 15-2 
52 13 13-0 13 15-2 12 36-9 5·2 4·6 11 ·2 9-8 17•2 15-1 52 13 28-0 13 30-2 12 51•2 5•2 4•6 11•2 10-0 17•2 15-3 
53 13 13-3 13 15-4 12 37-1 5•3 4-6 11 •J 9-9 17•3 15-1 53 13 28-3 13 30-5 12 51•4 '>·3 4•7 11 •3 10-1 17•3 15-4 
54 13 13•5 13 15-7 12 37·4 5•4 4.7 ll •4 10-0 17.4 15-2 !;4 13 2&5 13 30-7 12 51•7 5·4 4•8 11 ·4 10-2 17.4 15-5 

55 13 13-8 13 15-9 12 37-6 5•5 4•8 11•5 10-1 17•5 15-3 55 13 28-8 13 31·0 12 51-9 ~-~ 4·9 11•5 10-3 17•5 15-6 
56 13 14•0 13 16-2 12 37·8 5·6 4.9 1!•6 10-2 l 7•6 15-4 56 13 29-0 13 31·2 12 52•1 5•6 5-0 11 •b 10-3 17•6 15-7 
57 13 14•3 13 16-4 12 3&1 5•7 5-0 11 •7 10-2 17•7 15-5 57 13 29-3 13 31·5 12 52•4 5·7 5-1 11•7 10-4 17•7 15-8 
58 13 14•5 13 16-7 12 3&3 , . 5-1 11 •8 10-3 17•8 15-6 58 13 29-5 13 31·7 12 52•6 5•8 5-2 11-8 10-5 17•8 15-9 
59 13 14·8 13 l&,9 12 3&5 5•9 5·2 11 •9 10-4 17•9 lS-7 59 13 29-8 13 32·0 12 52•9 5·9 5-3 11•9 10-6 17•9 16-0 

60 13 15-0 1317-2 12 3&8 6•0 5-3 12•0 10-5 18•0 15-8 60 13 30-0 13 32·2 12 53-1 6•0 5-4 12-0 10-7 18·0 16-1 



INCREMENTS AND CORRECTIONS 

m SUN ti ti ti 

54 ARIES MOON or Corr" or Corr• or Corr• 
PLANETS d d d 

m SUN V ti V 

55 ARIES MOON or Corr" or Corr• or Corr• 
PLANETS d d d 

• . , ' .. 0 ' ' ' ' ' s 0 ' 0 ' 0 ' ' ' ' ' 
00 13 .30.0 13 .32•2 12 5.3•1 O•O ().0 6•0 5-5 12•0 10.9 00 13 45-0 1.3 47-3 13 07•4 0•0 (),0 6•0 5-6 12•0 11-1 
01 13 .30..3 13 .32•5 12 5.3.3 O•l (),1 6·1 5-5 12•1 11-0 01 1.3 4 5-3 13 47·5 13 07-7 0•l 0-1 6•1 5-6 12•1 11-2 
02 13 30.5 13 .32•7 12 5.3•6 0•2 Q.2 6•2 5-6 12•2 11-1 02 13 45-5 13 47•8 13 07-9 0•2 (),2 6•2 5-7 12•2 11•.3 
03 13 .3(),8 13 .3.3•0 12 5.3·8 0•3 (),.3 6•3 5-7 12•3 11•2 03 13 45-8 13 48·0 13 O&l 0•3 (),3 6•3 5-8 12•3 11-4 
04 13 .31·0 13 3.3·2 12 54•1 0•4 0-4 6·4 5-8 12•4 11·.3 04 13 46-0 13 48·3 13 0&4 0•4 0,4 6·4 5-9 12•4 11-5 

05 13 31•.3 13 .3.3-5' 12 54 • .3 0,5· 0-5 6•5 5-9 12•5 11·4 05 13 46-3 13 4&5 13 0&6 0•5 0-5 6•5 6-0 12•5 11-6 
06 13 31•5 13 .3.3·7 12 54·5 0·6 (),5 6•6 6-0 12•6 11-4 06 13 46-5 13 4&8 13 0&8 0•6 (),6 6•6 6-1 12•6 11-7 
07 13 31•8 13 .34·0 12 54·8 0•7 (),6 6•7 6-1 12•7 11-5 07 13 46-8 13 49-0 13 09-1 0•/ 0-6 6•7 6-2 12·7 11-7 
08 13 32•0 13 34•2 12 55-0 0•8 0-7 6•8 6-2 12•8 11-6 08 13 47•0 13 49.3 13 09-3 0•8 (), 7 6·8 6-3 12•8 11-8 
09 13 .32·3 13 34·5 12 55-2 0•9 0-8 6•9 6-3 12•9 11-7 09 13 47•3 13 49-5 13 09-6 0•9 (),8 6•9 6-4 12•9 11-9 

10 13 32•5 13 .34•7 12 55-5 1 •O 0-9 7•0 6-4 H•O 11•8 10 13 47•5 13 49-8 13 09-8 l :o (),9 7·0 6-5 13·0 12•0 
11 13 .32•8 13 35-0 12 55-7 1-1 1-0 7•1 6-4 lH. 11-9 11 13 47·8 13 51),0 13 11),0 l•l l•O 7·1 6-6 13·1 12·1 
12 13 3.3·0 13 35-2 12 56-0 l •2 1-1 7•2 6-5 13•2 12•0 12 13 4&0 13 50,3 13 10-3 l •2 1-1 7•2 6-7 13·2 12·2 
13 13 .3.3•3 13 35-5 12 56-2 l •3 1·2 7•3 6-6 13•3 12•1 13 13 48-3 13 50-5 13 10,5 1•3 1·2 7•3 6-8 13.3 12·3 
14 13 33.5 13 35-7 12 56-4 1•4 l·.3 7•4 6-7 13•4 12·2 14 13 48-5 13 50-8 13 1(),8 1·4 1•3 7•4 6-8 13•4 12·4 

15 13 .3.3•8 13 36-0 12 ':,6-7 1•5 1-4 7•!> 6-8 13.5 12•.3 15 13 48-8 13 51-0 13 11-0 l •5 1-4 7•5 6-9 13•5 12·5 
16 13 34•0 13 36-2 12 56-9 1•6 1·5 7•6 6-9 13•6 12·4 16 13 49-0 13 51·3 13 11-2 l•b 1·5 7•6 7-0 JH, 12·6 
17 13 34•3 13 36-5 12 57-2 1 •7 1•5 7.7 7•0 13•7 12•4 17 13 49-3 13 51•5 13 11·5 1•7 1-6 7•7 7•1 13•7 12·7 
18 13 34•5 13 36-7 12 57.4 l •8 1-6 7•8 H 13•8 12·5 18 13 49-5 13 51-8 1311-7 1•8 1·7 7•8 7-2 13·8 12·8 
19 13 34•8 13 37·0 12 57-6 1•9 1-7 7•9 7-2 13·9 12·6 19 13 49•8 13 52·0 13 12•0 1•9 1·8 7 •9 7-3 13·9 12•9 

20 13 35-0 13 37·2 12 57-9 2•0 1•8 8•0 7.3 14•0 12·7 20 13 51),0 13 52•3 13 12·2 2•0 1·9 8•0 7•4 14•0 13-0 
21 13 35-3 13 37.5 12 5&1 2-1 1-9 8-1 7·4 14•1 12•8 21 13 5(),3 13 52•5 1312-4 2-1 1-9 8•1 7.5 14 ·l 1,3,0 
22 13 35-5 1337-7 12 5&3 2•2 2·0 8•2 7-4 14•2 12·9 22 13 5(),5 13 52•8 13 12·7 2·2 2•0 8·2 7-6 14·2 13-1 
23 13 35-8 13 3&0 12 5&6 2•3 2•1 8•3 7•5 14•3 13•0 23 13 5(),8 13 5.3•0 13 12•9 2•3 2-1 8•3 7-7 14•3 13-2 
24 13 36-0 13 3&2 12 5&8 2•4 2·2 8·4 7•6 14•4 13-1 24 13 51-0 13 53-3 13 13•1 2•4 2·2 8•4 7•8 14·4 13-3 

25 13 36-3 13 3&5 12 59-1 2;5 2·3 8•5 7•7 14•5 13•2 25 13 51•3 13 53.5 13 13-4 2•5 2·3 8•5 7-9 14•5 13-4 
26 13 36-5 13 3&7 12 59-3 2•6 2·4 8•6 7•8 14•6 13-3 26 13 51·5 13 53•8 1313-6 2•6 2•4 8•6 8·0 14•6 13-5 
27 13 36-8 13 39·0 12 59-5 2•7 2·5 8•7 7-9 14•7 13-4 27 13 51•8 13 54-0 13 13-9 2•7 2•5 8•7 &O 14•7 13-6 
28 13 37•0 13 39-2 12 59-8 2•8 2•5 8-8 &O 14•8 13-4 28 13 52•0 13 54•3 1314-1 2•8 2•6 8·8 !H 14 •8 13-7 
29 13 37 • .3 13 39-5 13 0(),0 2•9 2•6 8•9 8-1 14•9 13-5 29 13 52•3 13 54·5 13 14•3 2•9 2•7 8•9 8-2 14•9 13-8 

30 13 37•5 13 39-7 13 00-3 3•0 2·7 9•0 8-2 15•0 13•6 30 13 52•5 13 54·8 13 14•6 3•0 2•8 9•0 &3 l:J•O 13·9 
31 13 37•8 13 4(),0 13 0(),5 3•1 2•8 9•1 &3 l!>•l 13-7 31 13 52•8 13 55-0 13 14•8 ),1 2·9 9•1 &4 15•1 14•0 
32 13 3&0 13 4(),2 13 00-7 3·2 2·9 9·2 8-4 15•2 13·8 32 13 53-0 13 55-3 13 15-1 3•2 3-0 9·2 &5 1S·2 14-1 
33 13 38-3 13 40,5 13 01•0 3•3 3•0 9·3 8-4 15•3 13.9 33 13 5,3,3 13 55-5 13 15-3 3•3 3·1 9·3 8·6 15 •3 14·2 
34 13 38·5 13 40,7 13 01·2 3•4 ,3,1 9.4 &5 15•4 14•0 34 13 5,3,5 13 55-8 13 15-5 3•4 3-1 9•4 &7 15 ·4 14•2 

35 13 3&8 13 41•0 13 01·5 3•5 .3·2 9•5 &6 15•5 14•1 35 13 5,3,8 13 56-0 13 15-8 3•5 3-2 9·5 &8 15 ·5 14•3 
36 13 39·0 13 41-2 13 01·7 3•6 3·3 9•6 &7 15•6 14•2 36 13 54•0 13 56-.3 13 16-0 3•6 3·3 9·6 &9 15•6 14•4 
37 13 .39.3 13 41•5 13 01•9 3•7 3-4 9•7 8·8 15•7 14•.3 37 13 54·3 13 56-5 13 16-2 3•7 3·4 9•7 9-0 l,•7 14•5 
38 13 39.5 13 41·7 13 02·2 3•8 3.5 9•8 8-9 15•8 14•4 38 13 54•5 13 56-8 13 16-5 3•8 3·5 9•8 9·1 15•8 14·6 
39 13 39·8 13 42•0 13 02•4 3•9 3.5 9•9 9-0 15•9 14•4 39 13 54•8 13 57·0 13 16-7 3•9 .3-6 9•9 9·2 15•9 14·7 

40 13 4(),0 13 42•2 13 02•6 4•0 3·6 10•0 9-1 16•0 14•5 40 13 55-0 13 57-3 13 17·0 4•0 3.7 10•0 9.3 16•0 14·8 
41 13 40-3 13 42·5 13 02•9 4•1 .3•7 10•1 9-2 16·1 14•6 41 13 55-3 13 57·5 13 17•2 4•1 3·8 10·1 9-3 lb•l 14·9 
42 13 40,5 13 42•7 13 0.3-1 4•2 3·8 10•2 9-.3 16•2 14•7 42 13 55-5 13 57•8 1317-4 4•2 3-9 10•2 9-4 16·2 15-0 
43 13 40-8 13 43•0 13 0,3,4 4•3 ,3,9 10•3 9-4 16•3 14•8 43 13 55-8 13 5&0 1317-7 4•3 4•0 10•3 9-5 16·3 15-1 
44 13 41•0 13 43•2 13 03-6 4•4 4•0 10•4 9.4 16•4 14•9 44 13 56-0 13 58-3 1317-9 4•4 4•1 10•4 % 16•4 15-2 

45 13 41•3 13 43•5 13 03-8 4-S 4-1 10•5 9.5 16•5 15-0 45 13 56-3 13 5&5 13 18-2 4•5 4•2 10•5 9-7 16·5 15-3 
46 13 41•5 1.3 43-7 13 04•1 4•6 4•2 10•6 9-6 16•6 15-1 46 13 56-5 13 58-8 13 1&4 4•6 4·3 10·6 9-8 16•6 15-4 
47 1.341-8 13 44•0 13 04.3 4•7 4.3 10•7 9-7 16•7 15-2 47 13 56-8 13 59-0 13 18·6 4•7 4·3 10•7 9-9 16•7 15-4 
48 13 42•0 13 44•3 13 04•6 4•8 4•4 10•8 9•8 16•8 15-3 48 13 57-0 13 59-3 13 1&9 4•8 4.4 10•8 1(),0 16•8 15-5 
49 13 42-3 13 44.5 13 04·8 4•9 4.5 10•9 9.9 16•9 15-4 49 13 57•3 13 59.5 13 19-1 4•9 4·~ 10-9 1 (),1 lo•? 15-6 

50 13 42•5 13 44•8 13 05-0 5,0 4.5 ll•0 lQ.O l 7•0 15-4 50 13 57.5 13 59-8 13 19-3 ',•0 4·6 ll •O 1(),2 17•0 1>7 
51 13 42•8 13 45-0 13 05-3 S•l 4-6 11-1 10-1 17•1 15-5 51 13 5 7·8 14 0(),0 131% '>•l 4.7 11•1 1(),3 11•1 l ;.a 
52 13 43•0 13 4 5-3 13 05-5 5•2 4•7 11•2 10-2 17•2 15-6 52 13 58-0 14 0(),.3 13 19-8 ;,2 4•8 lJ.2 1 Q.4 17•1 15-9 
53 13 43·3 13 4 5-5 13 05-7 5•3 4•8 11•3 1(),3 17•3 15-7 53 13 5&3 14 00-5 13 20-1 !,•' 4.9 11 ., 1(),5 ]7,) 16-0 
54 13 43.5 13 45-8 13 06-0 5•4 4.9 11•4 lD-4 17•4 15-8 54 13 58-5 14 OQ.8 13 2(),.3 5•4 5-0 1 J ·4 10-5 17•4 16-1 

55 13 43-8 13 46-0 13 06-2 5•5 5-0 11,S 1(),4 17•5 15-9 55 13 5&8 14 01•0 13 2(),5 5·5 5-1 11-5 1(),6 17 •5 16-2 
56 13 44•0 13 46-3 13 06-5 5•6 5-1 11-6 1(),5 17•6 16-0 56 13 59-0 14 01-3 13 20-8 5•6 5-2 11•6 10,7 17•6 16-3 
57 13 44•3 13 46-5 13 06-7 5•7 5-2 11•7 10-6 17•7 16-1 57 13 59-3 14 01•5 13 21-0 5•7 5-3 11·7 1(),8 17•7 16-4 
58 13 44•5 13 46-8 13 06-9 5•8 5-3 11•8 1(),7 17•8 16-2 58 13 59-5 14 01•8 13 21-3 5•8 5-4 11•8 1(),9 17 •8 16-5 
59 13 44·8 13 47-0 13 07•2 5•9 5-4 11•9 1(),8 17•9 16-3 59 13 59-8 14 02•0 13 21·5 5-'I 5-5 11•9 11-0 l 7•9 16-6 

60 13 4 5-0 13 47·3 13 07-4 6•0 5-5 12•0 10-9 18•0 16-4 60 14 OQ.O 14 02·3 13 21·7 6•0 5-6 12•0 11-1 18·0 16-7 



INCREMENTS AND CORRECTIONS 

m SUN ti ti ti 

56 ARIES MOON or Corr" or Corr" or Corr" PLANETS d d d 

m SUN 'II ti ti 

57 ARIES MOON or Corr" or Corr" or Corr" PLANETS d d d 

s 0 ' 0 
, 

0 
, , 

' 
, , , 

' s 0 , 
0 

, 
0 

, , , , , , 

00 14 00-0 14 02·3 13 21•7 0•0 (),0 6-0 5-7 12•0 11-3 00 14 15-0 14 17-3 13 36-1 O•O 0-0 6•0 5-8 12•0 11•5 
01 14 0(),3 14 02•6 13 22•0 0•l 0-1 6•1 5-7 12•1 11-4 01 14 15,,3 14 17•6 13 36-3 0•l (),1 6•1 5-8 12•1 11•6 
02 14 00-5 14 02·8 13 22•2 0•2 (),2 6•2 5-8 12•2 11-5 02 14 15-5 14 17•8 13 36-5 0•2 0-2 6•2 5-9 12•2 11•7 
03 14 0(),8 14 03•1 13 22•4 0•3 (),3 b•3 5-9 12•3 11-6 03 14 15-8 14 18-1 13 36-8 0•3 0-3 6•3 6-0 12•3 11-8 
04 14 01•0 14 03•3 13 22•7 0·4 (),4 6•4 6-0 12•4 11•7 04 14 16'0 14 18-3 13 37•0 0•4 0-4 6•4 6-1 12•4 11-9 

05 14 01•3 14 0.3-6 13 22·9 0•5 (),5 6•5 6-1 12•5 11·8 05 14 16-3 14 18-6 13 37•2 0•5 0-5 6•5 6-2 12•5 12•0 
06 14 01•5 14 03•8 13 23-2 0•6 (),6 6•6 6-2 12•6 11-9 06 14 16-5 14 18-8 13 37-5 0•6 0-6 6•6 6'3 12•6 12•1 
07 14 01•8 14 04-1 13 23-4 0•7 0-7 6•7 6-3 12•7 12•0 07 14 16-8 14 19-1 13 37-7 0•7 0-7 6•7 6-4 12•7 12·2 
08 14 02•0 14 04•3 13 23-6 0•8 (),8 6•8 6-4 12•8 12-1 08 14 17•0 14 19-3 13 3&0 0•8 0-8 6•8 6-5 12·8 12·3 
09 14 02•3 14 04-6 13 23-9 0•9 (),8 6•9 6-5 12•9 12·1 09 14 17-3 14 19-6 13 38-2 0•9 0-9 6•9 6-6 12•9 12•4 

10 14 02·5 14 04•8 13 24-1 l•0 (),9 7•0 6-6 13•0 12•2 10 14 17·5 14 19-8 13 38-4 l•0 1-0 7•0 6-7 13•0 12•5 
11 14 02•8 14 05-1 13 24-4 l•l l•O 7•1 6-7 13-1 12•3 11 14 17•8 14 20-1 13 38-7 l•l H 7•1 6-8 13•1 12•6 
12 14 03-0 14 05-3 13 24-6 1 •2 H 7•2 6-8 13·2 12·4 12 14 18-0 14 20-3 13 3&9 1•2 1-2 7•2 6-9 13•2 12•7 
13 14 03-3 14 05-6 13 24•8 1•3 1•2 7•3 6-9 13•3 12•5 13 14 1&3 14 20-6 13 39-2 1•3 1•2 7•3 7•0 13•3 12•7 
14 14 03-5 14 05-8 13 25-1 1•4 1•3 7•4 7•0 13•4 12•6 14 14 18-5 14 20-9 13 .39-4 1•4 1-3 7•4 7-1 13•4 12•8 

15 14 03-8 14 06-1 13 25-3 1•5 1-4 7•5 7-1 13•5 12-7 15 14 18-8 14 21-1 13 39-6 I,; 1-4 7'5 7·2 13•S 12·9 
16 14 04•0 14 06-3 13 25-6 1•6 1·5 7•6 7-2 13•6 12•8 16 14 19-0 14 21-4 13 .39-9 1•6 1·5 7•6 7-3 13•6 13-0 
17 14 04•3 14 06-6 13 25-8 1•7 1-6 7•7 7·3 13•7 12·9 17 14 19-.3 14 21-6 13 40-1 1•7 1-6 7•7 7-4 13•7 13-1 
18 14 04•5 14 06-8 13 26-0 Ml 1-7 7•8 7•3 13•8 13-0 18 14 19-5 14 21-9 13 40-3 1•8 1-7 7•8 7.5 13•8 13-2 
19 14 04•8 14 07•1 13 26-3 1•9 1•8 7•9 7.4 13.9 13-1 19 14 19-8 14 22·1 13 40-6 1•9 1·8 7·9 7•6 13•9 13-3 

20 14 05-0 14 07•3 13 26-5 2•0 1-9 8-0 7·5 14•0 13-2 20 14 20-0 14 22-4 13 40-8 2•0 1-9 8•0 7-7 14•0 13-4 
21 14 05-3 14 07•6 13 26-7 2•1 2•0 8•1 7-6 14•1 13-3 21 14 20-3 14 22•6 13 41-1 2•1 2·0 8•1 7•8 14•1 13-5 
22 14 05-5 14 07•8 13 27•0 2•2 2-1 8•2 7-7 14•2 13-4 22 14 20-5 14 22•9 13 41•3 2•2 2-1 8•2 7-9 14•2 13-6 
23 14 05-8 14 08-1 1327-2 2•3 2·2 8•3 7•8 14•3 13-5 23 14 20-8 14 23-1 13 41•5 2•3 2•2 8•3 8·0 14•3 13-7 
24 14 06-0 14 08-3 13 27•5 2•4 2·3 8•4 7•9 14•4 13-6 24 14 21-0 14 23-4 13 41·8 2•4 2•3 8•4 8-1 14•4 13-8 

25 14 06-3 14 08-6 13 27-7 2•5 2-4 8-S &O 14•5 13•7 25 14 21·3 14 23-6 13 42•0 2•5 2-4 8•5 8-1 14•5 13-9 
26 14 06-5 14 08-8 1327-9 2•6 2·4 8-6 8·1 14•6 13-7 26 14 21•5 14 23-9 13 42·.3 2•6 2·5 8•6 &2 14•6 14·0 
27 14 06-8 14 09-1 13 28-2 2 •7 2•5 8•7 8·2 14•7 13-8 27 14 21•8 14 24·1 13 42·5 2•7 2•6 8•7 &3 14•7 14-1 
28 14 07-0 14 09-3 13 28-4 2•8 2·6 8-8 8·3 14•8 13-9 28 14 22•0 14 24-4 13 42·7 2•8 2·7 8•8 &4 14•8 14·2 
29 14 07•3 14 09-6 13 28-7 2•9 2-7 8•9 &4 14•9 14•0 29 14 22•3 14 24-6 13 43-0 2•9 2•8 8·9 &5 14•9 14•3 

30 14 07•5 14 09-8 13 28-9 3•0 2•8 9•0 8-5 15•0 14-1 30 14 22·5 14 24•9 13 43-2 3•0 2·9 9•0 8-6 15•0 14·4 
31 14 ON! 14 1().1 13 29-1 3•1 2•9 9-1 8-6 15•1 14·2 31 14 22•8 14 25-1 13 43-4 ),} 3-0 9•1 &7 15•1 14·5 
32 14 08-0 14 1(),3 13 29-4 3•2 3-0 9•2 8-7 15·2 14•3 32 14 23-0 14 25-4 13 43•7 3•2 3-1 9•2 &8 15·2 14·6 
33 14 011-:3 14 10-6 13 29-6 3•3 3-1 9•3 &8 15•3 14•4 .33 14 23-.3 14 25-6 13 43-9 3•3 .3·2 9•3 &9 15•3 14•7 
34 14 08-5 14 1(),8 13 29-8 3-4 3•2 9•4 8-9 15•4 14·5 34 14 23-5 14 25-9 13 44·2 3·4 .3-3 9•4 9-0 15•4 14•8 

35 14 08-8 1411-1 13 3().1 3•5 3-3 9•5 &9 15•5 14•6 35 14 23-8 14 26-1 1344-4 3•5 ,3,4 9-S 9-1 15•5 14•9 
36 14 09-0 14 11-3 13 3().3 N, 3-4 9•6 9-0 15•6 14-7 .36 14 24•0 14 26-4 13 44·6 3•6 3-5 9•6 9-2 15•6 15-0 
37 14 09-3 14 ll•6 13 3(),6 3•7 3•5 9•7 9-1 15•7 14·8 .37 14 24-3 14 26-6 13 44•9 3•7 3.5 9•7 9-3 15•7 15-0 
38 14 09-5 14 11•8 13 3(),8 3•8 3-6 9•8 9-2 15•8 14•9 38 14 24•5 14 26-9 13 45-1 3•8 3-6 9•8 9-4 15•8 15-1 
39 14 09-8 14 12•1 13 31•0 3-9 3-7 9•9 9-3 15•9 15-0 39 14 24•8 14 27-1 13 45-4 3•9 3-7 9•9 9-5 15•9 15-2 

40 14 1().0 14 12•3 13 31•3 4•0 3-8 10•0 9.4 16•0 15-1 40 14 25-0 14 27-4 13 45-6 4•0 3•8 10•0 9-6 16•0 15-.3 
41 14 10-3 14 12•6 13 31•5 4•1 3-9 10•1 9-5 16•1 15-2 41 14 25-3 14 27-6 13 45-8 4•1 ,3,9 10•1 9-7 16•1 15-4 
42 14 10-5 14 12•8 13 31•8 4•2 4•0 10•2 9-6 16•2 15-3 42 14 25-5 14 27•9 13 46-1 4•2 4•0 10•2 9·8 16•2 15-5 
43 14 10-8 14 13·1 13 32•0 4•3 4-0 10•3 9-7 16•3 15-3 43 14 25-8 14 28-1 13 46-3 4•) 4•1 10•3 9-9 16•3 15-6 
44 14 11·0 14 13-3 13 32•2 4•4 4-1 10-4 9-8 16-4 15-4 44 14 26-0 14 28-4 13 46-5 4•4 4•2 10•4 10-0 16•4 15-7 

45 14 11•3 14 13-6 13 32•5 4•5 4·2 10-S 9-9 16-S 15-5 45 14 26-3 14 28-6 13 46-8 4•5 4•3 10•5 10-1 16•5 15-8 
46 14 11-5 14 13-8 13 32-7 4•6 4-3 10•6 10-0 16•6 15-6 46 14 26-5 14 28-9 13 47•0 4•6 4·4 10•6 10-2 16'6 15-9 
47 14 l 1•8 14 14-1 13 32·9 4•7 4-4 10•7 1(),1 16•7 15-7 47 14 26-8 14 29-1 1347-3 4•7 4·5 10•7 10-3 16•7 16-0 
48 14 l2•0 14 14.3 1.3 3),2 4•8 4·5 10•8 10-2 16•8 15-8 48 14 27•0 14 29-4 13 47•5 4•8 4•6 10•8 10-4 16•8 16-1 
49 14 12•3 14 lH, 1333-4 4•9 4•b 10•9 10-3 16•'1 15-9 49 14 27-3 14 29-6 13 4 7•7 4•9 4,7 10•9 1(),4 16•9 16-2 

!iO 14 12•5 14 14•8 13 3J.7 ~-o 4.7 11-0 1(),4 1/.0 16-0 50 14 27•5 14 29-9 13 4&0 5•0 4•8 ll-0 1(),5 17•0 16-.3 
51 14 12•8 14 15-1 1.3 33-9 5•1 4•8 11-\ 10-5 lM 16-1 51 14 27•8 14 .30-1 13 48-2 5•1 4•9 lJ,1 10-6 17-1 16-4 
52 14 13-0 14 15-3 13 34-1 5•2 4.9 11 •2 10-5 11-2 16-2 52 14 28-0 14 30-4 13 48-5 5•2 5-0 11-2 10-7 17•2 16'5 
53 14 13-3 14 15-6 13 34•4 5•3 5,,0 11-3 10-6 17•3 16-3 53 14 2&3 14 30-6 13 48-7 5•3 5-1 11•3 10-8 17•3 16-6 
54 14 13-5 14 15-8 1334-6 5-4 5-1 11-4 10-7 17•4 16-4 54 14 28-5 14 30-9 13 48-9 5•4 5-2 11-4 10-9 17•4 16-7 

55 14 13-8 14 16-1 13 34.9 5-S 5-2 11·5 10-8 17-5 !6-5 55 14 28-8 14 3H 13 49-2 5•5 5-3 11-S 11•0 17•5 16-8 

56 14 14-0 14 16-3 13 35-1 5•6 5,,3 ll-6 1().9 17•6 16'6 56 14 29-0 14 31-4 13 49-4 5•6 5-4 11•6 11-1 17•6 16-9 
57 14 14·3 14 16-6 13 35-3 5•7 5-4 11•7 11-0 17•7 16-7 57 14 29-3 14 31-6 13 49-7 5•7 5-5 11•7 11-2 17•7 17-0 

58 14 14-5 14 16-8 13 35-6 5•b 5-5 11•8 11-1 17•8 16'8 
59 14 14-8 1417-1 13 35-8 5•9 5-6 11•9 11-2 17·9 16-9 

58 14 29-5 14 31-9 13 49•9 5•8 5,,6 ll•B 11-3 17•8 17-1 
59 14 29-8 14.32-1 i3 50-1 5•9 5-7 11"1 11-4 17•9 iN. 

60 14 15-0 14 17•3 13 36'1 6•0 5,,7 12-0 11-3 18-0 17•0 60 14 30-0 14 32-4 13 5(),4 6•0 5-8 12-0 11·5 18-0 17•3 



INCREMENTS AND CORRECTIONS 

m SUN 
fl fl fl 

58 ARIES MOON or Corr• or Corr• or Corr" 
PLANETS d d d 

m SUN fl ti ti 

59 ARIES MOON or Corr• or Corr• or Corr• 
PLANETS d d d 

• 0 
, 

0 
, 

0 
, , , , , , , • 0 

, 
0 

, 
0 

, , , , , , , 

00 14 30-0 14 32•4 13 50-4 O•O 0-0 6•0 5-9 12•0 11-7 00 14 45-0 14 47-4 14 04•7 O•O ().0 6•0 6-0 12•0 11-9 

01 14 30-3 14 32·6 13 50-6 O•l (),1 6•1 5-9 12·1 11-8 01 14 45-3 14 47-7 14 04·9 O•l ().1 6•1 6-0 12•1 12·0 
02 14 30-? 14 32•9 13 5(),8 0•2 0-2 6•2 6-0 12•2 11-9 02 14 4 5-5 14 47-9 14 05-2 0•2 0-2 6•2 6-1 12•2 12•1 

03 14 30-8 14 33·1 13 51-1 0•3 0-3 6•3 6-1 12•3 12•0 03 14 4 5-8 14 4&2 14 05-4 0•3 0-3 6•3 6-2 12•3 12•2 
04 14 31-0 14 33-4 13 51-3 0-4 (),4 6-4 6-2 12•4 12-1 04 14 46-0 14 48-4 14 05-6 0•4 0-4 6•4 6-3 12·4 12•3 

05 14 31•3 14 33•6 13 51-6 0•5 (),5 6•5 6-3 12•5 12-2 05 14 46-3 14 48-7 14 05-9 0•5 Q.5 6,S 6-4 12•5 12·4 
06 14 31.5 14 33-9 13 51•8 0•6 0-6 6•6 6-4 12•6 12•3 06 14 46-5 14 4&9 14 06-1 0•6 0-6 6•6 6-5 12•6 12•5 

07 14 31•8 14 34•1 13 52•0 0•7 CH 6•7 6-5 12•7 12-4 07 14 46-8 14 49-2 14 06-4 0•7 (}1 6•7 6-6 12•7 12·6 
08 14 32•0 14 34-4 13 52•3 0•8 0-8 6•8 6-6 12•8 12•5 08 14 47-0 14 49-4 14 06-6 0•8 0-8 6•8 6-7 12•8 12•7 

09 14 32•3 14 34•6 13 52·5 0•9 0-9 6•9 6-7 12•9 12•6 09 14 47-3 14 49-7 14 06-8 0•9 (),9 6•9 6-8 12•9 12·8 

10 14 32·5 14 34.9 13 52•8 1•0 1•0 7,() 6-8 13•0 12-7 10 14 4 7.5 14 49-9 14 07·1 l•O l·O 7•0 6-9 13•0 12·9 
11 14 32•8 14 35-1 13 53-0 1-1 1-1 7•1 6-9 13•1 12•8 11 14 47•8 14 50-2 14 07•3 l•l H J,l 7·0 13•1 13-0 
12 14 33·0 14 35-4 13 53-2 1•2 1•2 7•2 7•0 13•2 12·9 12 14 4&0 14 5(),4 14 07•5 l •2 1•2 7•2 7-1 13·2 13-1 
13 14 33-3 14 35-6 13 53-5 1•3 1•3 7•3 H 13•3 13-0 13 14 48-3 14 50-7 14 07•8 1•3 1·3 7•3 7-2 l3•J 13-2 
14 14 33.5 14 35-9 13 5J.7 1•4 1•4 7-4 7•2 13•4 13-1 14 14 48-5 14 5(),9 14 O&O 1•4 1-4 7•4 7.3 13•4 13-3 

15 14 33-8 14 36-1 13 53-9 l •5 1-5 . 7•5 7·3 13•5 lJ.2 15 14 48-8 14 51-2 14 08-3 1•5 1•5 7•5 7-4 13•5 13-4 
16 14 34•0 14 36-4 13 54•2 1•6 1-6 7•6 7-4 13•6 13-.3 16 14 49-0 14 51-4 14 0&5 1•6 1-6 7·6 7.5 lJ•& lJ.~ 
17 14 34.3 14 36-6 13 54·4 1•7 1-7 7•7 7•5 13•7 13-4 17 14 49-3 14 51-7 14 08-7 1•7 1•7 7•7 7-6 13•7 13-6 
18 14 34·5 14 36-9 13 54.7 1•8 1·8 7•8 7-6 13•8 13-5 18 14 49-5 14 51-9 14 09-0 l-S 1·8 7•8 7.7 13•8 13·7 
19 14 34•8 14 37•1 13 54•9 1•9 1-9 7.9 n 13•9 13-6 19 14 49-8 14 52·2 14 09-2 1•9 1·9 7•9 7·8 13•9 13-8 

20 14 35-0 14 37-4 13 55-1 2•0 2•0 8•0 7•8 14•0 13-7 20 14 50-0 14 52•4 14 09-5 2•0 2•0 8•0 7.9 14·0 13-9 
21 14 35-3 14 37-6 13 55-4 2•1 2•0 8•1 7-9 14•1 13-7 21 14 50-3 14 52-7 14 09-7 2•1 2-1 8•1 8-0 14•1 14·0 
22 14 35-5 14 37.9 13 55-6 2•2 2-1 8•2 8-0 14•2 13-8 22 14 5(),5 14 52•9 14 09-9 2•2 2·2 8•2 8-1 14•2 14•1 
23 14 35-8 14 38-1 13 55-9 2•3 2·2 8•3 8-1 14•3 13-9 23 14 50-8 14 53-2 14 10-2 2•3 2•3 8•3 8-2 14·3 14·2 
24 14 36-0 14 38-4 13 56-1 2-4 2•3 8-4 8-2 14•4 14•0 24 14 51•0 14 53-4 14 1(),4 2•4 2-4 8•4 8-3 14•4 14·3 

25 14 36-3 14 38-6 13 56-3 2•5 2•4 8•5 8-3 14•5 14-1 25 14 51-3 14 53-7 14 1(),6 2•5 2·5 8-5 8-4 14•5 14·4 
26 14 36-5 14 38-9 13 56-6 2•6 2•5 8-6 g.4· 14•6 14•2 26 14 51·5 14 53-9 14 10-9 2•6 2·6 8•6 8-5 14•6 14•5 
27 14 36-8 14 39-2 13 56-8 2•7 2-6 8•7 8-5 14•7 14•3 27 14 51•8 14 54•2 1411-1 2•7 2-7 8·7 8•6 14•7 14·6 
28 14 37-0 14 39-4 13 57•0 2•8 2·7 8-8 8-6 14•8 14·4 28 14 52•0 14 54-4 1411-4 2·8 2•8 8•8 8-7 14•8 14·7 
29 14 37.3 14 39.7 13 57.3 2•9 2•8 8•9 &7 14•9 14•5 29 14 52•3 14 54.7 14 11-6 2•9 2·9 8•9 8-8 14•9 14·8 

30 14 37.5 14 39-9 13 57.5 3•0 2-9 9•0 8-8 15•0 14•6 30 14 52·5 14 54•9 14 11·8 3•0 3-0 9•0 8-9 15·0 14·9 
31 14 37•8 14 40-2 13 57•8 3•1 3-0 9-1 8-9 15•1 14-7 31 14 52•8 14 55-2 14 12-1 3•1 3•1 9•1 9-0 15•1 15-0 
32 14 38-0 14 4(),4 13 5&0 3•2 3-1 9•2 9-0 15•2 14-8 32 14 53-0 14 55-4 14 12•3 3•2 3-2 9·2 9-1 15•2 15-1 
33 14 3&3 14 40-7 13 5&2 3•3 3-2 9•3 9-1 15•3 14-9 33 14 53-3 14 55-7 14 12•6 3•3 .3-3 9•3 9-2 15•3 15-2 
34 14 38-5 14 40-9 13 58-5 3•4 3-3 9•4 9-2 15•4 15-0 34 14 53-5 14 55-9 14 12·8 3•4 3-4 9•4 9-3 15•4 15-3 

35 14 38-8 14 41•2 13 5&7 3,S J.4 9•5 9-3 15•5 15-1 35 14 53-8 14 56-2 14 13-0 3·5 3-5 9•5 9-4 15•5 15-4 
36 14 39-0 14 41-4 13 59-0 3•6 3-5 9•6 9-4 15•6 15-2 36 14 54•0 14 56-4 14 13-3 3•6 3-6 9·6 9-5 15•6 15-5 
37 14 39-3 14 41-7 13 59-2 3•7 .% '1•7 9-5 15•7 15-3 37 14 54•3 14 56-7 14 13-5 3•7 J.7 9•7 9-6 1'>•7 15-6 
38 14 39-5 14 41-9 13 59-4 3•8 3-7 9•8 9-6 15•8 15'4 38 14 54•5 14 56-9 14 13-8 3•8 3•8 9•8 9-7 15•8 15-7 
39 14 39-8 14 42•2 13 59-7 3•9 3-8 9•9 9-7 15•9 15-5 39 14 54·8 14 57•2 14 14•0 3•9 3.9 9·9 9-8 15•9 15-8 

40 14 40-0 14 42-4 13 59-9 4•0 3-9 10•0 9-8 16•0 15-6 40 14 55-0 14 57•5 14 14•2 4•0 4·0 10•0 9-9 16•0 15-9 
41 14 4().3 14 42•7 14 00-1 4•1 4•0 10•1 9-8 16•1 15-7 41 14 55-3 14 57-7 14 14•5 4•1 4•1 10•1 1(),0 16•1 16-0 
42 14 40-5 14 42·9 14 00-4 4•2 4-1 10•2 9-9 16•2 15-8 42 14 55-5 14 5&0 14 14-7 4•2 4•2 10•2 10-1 16·2 16-1 
43 14 40-8 14 43-2 14 00-6 4•3 4•2 10•3 10-0 16•3 15-9 43 14 55-8 14 5&2 14 14·9 4•3 4•3 10•3 10-2 16•3 16-2 
44 14 41-0 14 43-4 14 00-9 4-4 4.3 10•4 1().1 16•4 16-0 44 14 56-0 14 5&5 14 15-2 4•4 4-4 10•4 1(),3 16•4 16-3 

45 14 41•.3 14 43.7 14 01·1 4,S 4-4 10•5 10-2 16•5 16-1 45 14 56-3 14 58-7 14 15-4 4•5 4.5 10•5 10-4 16•5 16-4 
46 14 41•5 14 43-9 14 01·3 4•6 4•5 10•6 10-3 16•6 16-2 46 14 56-5 14 59-C 14 15-7 4•6 4·6 10•6 10-5 16•6 16-5 
47 14 41-8 14 44•2 14 01•6 4•7 4•6 10•7 1().4 16•7 16-3 47 14 56-8 14 59-2 14 15-9 4 •7 4.7 10•7 10-6 16•7 16-6 

I 
48 14 42·0 14 44.4 14 01•8 4•8 4·7 10•8 1().5 16•8 16-4 
49 14 42•3 14 44•7 14 02-1 4•9 4•8 10-9 10-6 16•9 16-5 

j 50 14 42•5 14 44.9 14 02•3 5•0 4•9 11,0 10-7 17,0 16-6 
51 14 42•8 14 4 5-2 14 02•5 5•1 5-0 11-1 10-8 17•1 16-7 
52 14 43-0 14 45-4 14 02•8 5•2 5-1 11•2 10-9 17•2 16-8 

48 14 57-0 14 59-5 14 16-1 4•8 4•8 10•8 10-7 16•8 16-7 
49 14 57-3 14 59-7 14 16-4 4,9 4.9 10•9 10-8 16•9 16-8 

50 14 57-5 15 00-0 14 16-6 5-0 5-0 ll•O 1(),9 17•0 16-9 
51 14 57•8 15 00-2 14 16-9 S•l 5-1 11-l 11-0 17-l 17•0 
52 14 58-0 15 0(),5 14 17•1 5•2 5-2 11•2 11-1 17•2 17-1 

53 14 43•3 14 45-7 14 03•0 5•3 5-2 11•3 11•0 17•3 16-9 53 14 5&3 15 00-7 14 17•3 5•3 5-3 11•3 11-2 17•3 17•2 
54 14 43.5 14 4 5-9 14 03-3 5•4 5-3 11•4 11-1 17•4 17·0 54 14 58-5 15 01•0 1417-6 5•4 5-4 11•4 11-3 17•4 17•3 

55 14 43•8 14 46-2 14 03-5 5•5 5-4 11•5 11-2 17-5 lH 55 14 58-8 15 01·2 14 17•8 5•5 5-5 11•5 11-4 17•5 17-4 
56 14 44•0 14 46-4 14 0.3-7 5•6 5-5 11•6 11•3 17-1, 17·2 56 14 59-0 15 01•5 14 18-0 5•6 5-6 11•6 11-5 17•6 17•5 
57 14 44•3 14 46-7 14 04•0 5•7 5-6 11-7 11•4 17•7 17-3 57 14 59-3 15 01·7 14 18-3 5•7 5-7 11•7 11-6 17•7 17-6 
58 14 44.5 14 46-9 14 04•2 5•8 5-7 11•8 11·5 17-1! 17-4 

! 
59 14 44•8 14 47•2 14 04-4 5•9 5-8 11•9 11-6 17•9 17·5 

60 14 45-0 14 47-4 14 04•7 6•0 5-9 12•0 11•7 18•0 17-6 

58 14 59-5 15 02•0 14 18-5 5•8 5-8 lH! 11-7 17•8 17-7 
59 14 59-8 15 02·2 14 1&8 5•9 5-9 11•9 11·8 17•9 17-8 

60 15 00-0 15 02·5 14 19-0 6•0 6-0 12·0 11-9 18•0 17-9 



TABLES FOR INTERPOLATING SUNRISE, MOONRISE, ETC. 
TABLE I--FOR LATITUDE 

Tabular Interval 

10° 

Difference between the times for consecutive latitudes 

5m IO"' 15m I ;zom 25'" 30m j_ 35m 40m 45'" J 50m 5?'" 6cm I h 05m _ rb IO°' ~ rb 20m 

/ 0 O I mm 111 mm .. ,, mm ml rn m rr. h m h m b m b m 
o 30 o IS o o6 
I 00 0 30 0 12 

I 30 0 45 0 18 

0 0 I I I I 
I 

I 2 2 2 2 2 0 02 0 02 0 02 Q 02 
0 I I 2 2 3 3 3 4 I 4 4 5 05 05 05 05 
I 2 3 3 4 4 5 51 6 7 7 07 07 07 07 

2 00 I 00 

2 JO I 15 
O 24 
0 30 

2 3 4 5 5 6 7 7 8 9 IO IO IO IO IO 

2 4 5 6 7 8 9 9 IO II 12 12 13 13 13 

3 t'JO I 30 
330 145 
4 00 2 00 
4 30 2 15 
S 00 2 30 

o 36 
0 42 
0 48 
O 54 

2 

2 

2 

I 00 2 

3 4 6 7 8 9 IC II 12 13 14 0 15 0 15 0 16 O 16 
3 5 7 , if IO l I 12 13 14 16 17 18 18 19 19 
4 6 8 9 II ,· 13 14 15 16 18 19 20 21 22 22 
4 7 9 II 13 I 15 16 18 19 21 22 23 24 25 26 
5 7 10 12 14 16 18 20 22 23 25 26 27 28 29 

S 30 2 45 I o6 3 5 
6 
6 

8 II 13 16 18 20 22 24 26 28 0 29 O 30 O 31 o 32 
6 00 3 00 I 12 3 9 12 14 17 20 22 24 26 29 31 32 33 34 36 
6 30 3 IS I 18 3 
700 330 124 3 7 
7 30 3 45 I 30 4 7 

10 13 16 I9 22 24 26 29 31 34 36 37 38 40 
IO 14 17 20 23 26 29 31 34 37 39 41 42 44 
II 15 18 Z2 25 28 31 34 37 40 43 44 46 48 

8 00 4 00 I 36 4 8 12 16 20 23 27 30 34 37 41 44 0 47 0 48 0 51 O 53 
8 30 4 IS I 42 4 8 13 17 21 25 29 33 36 40 44 48 o 51 o 53 o 56 o 58 
9 oo 4 30 I 4& 4 9 13 18 n 27 31 35 39 I 43 47 52 o 55 o 58 x 01 x 04 
9 JO 4 45 I 54 5 9 14 19 24 28 33 38 42 I 47 51 56 l 00 I 04 I 08 I 12 

IO 00 5 00 2 00 5 IO 15 20 25 30 35 40 45 I 50 55 60 I 05 I IO I 15 I 20 --- -- - --------·------~~~---------~--'-----=---'----'--~"--'--~--'--
Table I is for interpolating the L.M.T. of sunrise, twilight, moonrise, etc., for latitude. It is to be 

entered, in the appropriate column on the left, with the difference between true latitude and the nearest 
tabular latitude which is less than ,he true latitude; and with the argument at the top which is the nearest 
value of the difference between the times for tht! tabular latitude and the next higher one; the correction so 
obtained is applied to the time for the tabular latitude; the sign of the correction can be Stoen by inspection. 
It is to be noted that the imerpola,ion is not lim:u, to th&t wht:n using this table it is essential to take out the 
tabular phenomenon for the latitude l,m than the true latitude. 

Long. 
East 
or 

W.:st 

0 

IO 
20 

30 
40 

50 
60 
70 
80 
90 

TABLE II--FOR LONGITUDE __________________ ., ______ ., __ ·---·--·----·------·---------------
Ditfcr.:nce between the: times ior given date and preceding date (for east longitude) 

or for given date and folluwu,g date (for west longitude) 
·---·---·---------I-

11
_+________ ~~ ~-- - ! ------, I 

1_o_m __ 2_o_m_3_o_m_,_4_0'_"_5_0_:n_oo_' -'"-j __ 101
~ 20m 30m 40"

1 ;om 6010 2h 10111
_, 2° 20m .2t1 30:. _:~h 40m - . 2t, s~_ ~h oom 

mn1 m mm JU mm1n mmrnhm hm hm bm hmhm 

O O O O O O O O O O O O 000 000 000 000 000 000 
0 l l I I 2 :Z 2 2 3 3 3 04 04 04 04 05 05 
I I 2 2 3 3 4 4 5 6 6 7 07 08 08 09 09 IO 

I 2 2 3 4 5 6 7 7 8 9 IO II 12 12 13 14 15 
I 2 3 4 6 7 8 9 IO II 12 13 14 16 17 18 19 20 

1 3 4 6 7 g 
2 3 5 7 8 10 
2 4 6 8 10 12 
2 4 7 9 II 13 
2 5 7 IO 12 15 

IO II 12 

12 13 15 
l4 16 17 
16 18 20 

17 20 22 

14 1.5 17 
17 18 20 

r9 21 23 
22 24 27 
1.5 27 30 

C 18 
22 

0 19 
23 
_27 
31 
35 

0 21 
25 
29 
33 
37 

0 22 
27 
31 
36 
40 

O 24 
28 
33 
38 
42 

0 25 
30 
35 
40 
4S 

IOO 3 6 8 II 14 17 19 22 25 28 31 33 0 36 0 39 0 42 o 44 O 47 O 50 
IIO 3 6 9 12 15 18 21 24 27 31 34 37 40 43 46 49 0 52 0 55 
UO 3 7 IO 13 17 20 23 27 30 33 37 40 43 47 50 53 0 57 I 00 

130 4 7 II 14 18• 22 25 29 32 36 .qO 43 47 51 54 0 58 I OI I 05 
140 4 8 12 16 19 23 27 31 35 39 43 47 51 54 0 58 I 02 I 06 I IO 

150 4 !! 11 17 21 25 29 33 38 42 46 50 0 54 0 58 I 03 I 07 I 1 I I 15 
I6o 4 9 13 Ill 22 27 31 30 40 44 49 53 0 58 ! 02 I 07 I II 1 16 I 20 
170 5 9 14 19 24 28 33 38 42 47 52 57 l 01 I 06 I 11 I 16 I 20 I 25 

·--~-«> ___ 5 _1.':.__IJ __ 20 __ 2_~_...J? _ _ _]5 --~='- 45 50 55_~~- l _05 ___ l___lO I_~I_ 20 1 _1 25 ___ I 30 

Table II is for interpolating the L.M.T. of moonrise, moons1:t and the Moon's meridian passage for 
longitude. It is entered with longitude and with the difference beiwe~n the times for the given date and for 
the preceding date (in east longitudes) or foiluwing date (in west longitudes). The correction is normally 
added for west longitudes and subtracted for east hmgimd<!~, but if, as occasionally happens, the times become 
earlier each day instead of later, .;-:e signs of the c,>rrections must b:: reversed. 

x=ii 
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INDEX TO SELECTED STARS, 

Name No. Mag. S.H.A. Dec. No. Name Mag. S.H.A. Dec. 
-- -----· --- ------ -

0 

s. 4~ Acamar 7 3·1 316 
0 

N.29 I Alpheratz 2·2 358 
Achernar 5 o·6 336 s. 57 2 Ankaa 2·4 354 s. 42 
Acrux 30 l· I 174 s. 63 3 Schedar 2·5 350 N.56 
Adhara 19 1·6 256 s. 29 4 Diphda 2·2 349 s. 18 
Aldebaran IO l· l 291 N. 16 5 Achernar o·6 336 s. 57 

Alioth 32 1·7 167 N. 56 6 Hamal 2·2 328 N. 23 
Alkaid 34 1·9 153 N.49 7 Acamar 3·1 316 s. 40 
Al Na'ir 55 2·2 28 s. 47 8 Menkar 2·8 315 N. 4 
Alnilam IS 1·8 276 s. I 9 Mirfak 1·9 309 N. 50 
Alphard 25 2·2 218 s. 9 IO Aldebaran I ·I 291 N. 16 

Alphecca 41 2·3 127 N.27 II Rigel 0·3 282 s. 8 
Alpheratz I 2·2 358 N.29 12 Capella 0·2 281 N.46 
Altair SI 0·9 63 N. 9 13 Bellatrix 1·7 279 N. 6 
Ankaa 2 2·4 354 s. 42 14 Elnath 1·8 279 N.29 
Antares 42 1·2 II3 s. 26 IS Alnilam 1•8 276 s. l 

Arcturus 37 0·2 146 N. 19 16 Betelgeuse Var.* 271 N. 7 
Atria 43 1·9 108 s. 69 17 Canopus -0·9 264 s. 53 
Avior 22 1·7 234 s. 59 18 Sirius -1·6 259 s. 17 
Bellatrix 13 1·7 279 N. 6 19 Adhara 1·6 256 s. 29 
Betelgeuse 16 Var.* 271 N. 7 20 Proc.yon 0·5 245 N. 5 

Can<>pus 17 -0·9 264 s. 53 21 Pollux 1·2 244 N. 28 
Capella 12 0·2 281 N.46 22 Avior 1·7 234 s. 59 
Deneb 53 1·3 so N.45 23 Suhail 2·2 223 s. 43 
Denebola 28 2·2 183 N. 15 24 Miaplacidus 1·8 222 s. 70 
Diphda 4 2·2 349 s. 18 25 Alphard 2·2 218 s. 9 

Dubhe 27 2·0 194 N.62 26 Regulus 1·3 208 N. 12 
Elnath 14 1·8 279 N.29 27 Dubhe J•0 194 N. 62 
Eltanin 47 2·4 91 N. SI 28 Denebola 2·2 183 N. 15 
Enif 54 2·5 34 N. IO 29 Gienah 2·8 176 s. 17 
Fomalhaut 56 1·3 16 s. 30 JO Acrux I• I 174 s. 63 

Gacrux 31 1·6 172 s. 57 31 Gacrux 1·6 172 s. 57 
Gienah 29 2·8 176 s. 17 32 Alioth 1·7 167 N. 56 
Hadar 35 0·9 149 s. 6o 33 Spica 1·2 159 S. II 
Hamal 6 2·2 328 N. 23 34 Alkaid 1·9 153 N.49 
Kaus Australis 48 2·0 84 s. 34 JS Hadar 0·9 149 s. 6o 

Kochab 40 2·2 137 N.74 36 Menkent 2·3 149 s. 36 
Markab 51 2·6 14 N. 15 37 Arcturus 0•J 146 N. 19 
Menkar 8 2·8 315 N. 4 38 Rigil Kentaurus 0·l 140 s. 61 
Menkent 36 2·3 149 s. 36 39 Zubenelgenubi 2·9 138 s. 16 
Miaplacidus 24 1·8 222 s. 70 40 Kochab 2·2 137 N.74 

Mirfak 9 1·9 309 N. 50 41 Alplucca 2·3 127 N. 27 
Nunki so 2·1 76 s. 26 42 Antares 1·2 113 s. 26 
Peacock 52 2·1 54 s. 57 43 Atria 1·9 108 s. 69 
Pollux 21 1·2 244 N. 28 44 Sabik 2·6 103 s. 16 
Procyon 20 0·5 245 N. 5 45 Shaula r·7 97 s. 37 

Rasalhague 46 2·1 96 N. 13 46 Rasalltagu, 2·1 ¢ N.13 
Regulus 26 1·3 208 N. 12 47 Eltanin 2·4 91 N. 51 
Rigel II 0·3 282 s. 8 
Rigil Kentaui-us 38 O•I 140 s. 61 

48 Kaus Australis 2·0 84 s. 34 
49 Vega 0·l 81 N. 39 

Sabik 44 2·6 103 s. 16 so Nurtki J•l 76 s. 26 

Schedar 3 2·5 3.50 N. 56 
Shaula 45 1·7 97 s. 37 
Sirius 18 -1·6 259 s. 17 
Spica 33 1·2 159 S. II 
S11hail 23 2·2 223 s. 43 

SI Altair 0·9 63 N. 9 
52 Peacock 2·1 54 s. 57 
53 Deneb 1·3 .so N.45 
54 Enif 2·5 34 N. IO 
ss Al Na'ir J•J 28 s. 47 

Vega 49 O·I 81 N. 39 
Zubenelgenubi 39 2·9 138 s. 16 

56 FomalhaMt 1·3 I 16 s. 30 
Markab J•6 

I 
N. 15 57 

I 
14 
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ALTITUDE CORRECTION TABLES 0°-35°-MOON 

Apr I O ·-4' I 5'--9'' : rn''-14° 15''-19' i 20··-24'' ! 25··-29"; 30°-34° I App. 
A t. ( :orr" , .. ·corr"; Corr" '. Corr• I Corr• j Corr• I Corr" ~I~-

, ·. ' i ') , I~ , ! I , , ; 2~ , . 2 ° , l ~ , ' 
oo 

O 
33 -8 5 58·2 62-1 / 5 62•8 i 62•2 / 5 6o-8: 3 58•9 i oo 

IO 35·9 58·5 62·2. 62•8, 62·1 i 6o•8 i 58·8 IO 

20 37·8 58-7 62·2 I 62•8 . 62· I 6o•7: 58·8 20 

30 39·6 58•9 62·3 1 62-8 1 62·1 6o•7 I 58•7 30 
40 I 41•2 59•1 62•3' 62·8 62•0 60•6 1 58•6 40 
50 42-6 59·3 62·4 l 62·7 [ 62•0 6o·6: 58·5 50 

I 6 II : 16 I 21 26 31 ' 
oo 44-0 59-5 62-4 62·1 62-0 60-5 58-5 I oo 
IO 45·2 59·7 62:4 62-7 f 61 ·9 6o•4 58-4. 10 

20 

30 
40 
so 

46·3 59·9 62·5 62·7 I 61•91 60•4 58•3 20 

47-3 6o·o 62•5 62-7 61-9 6o·3 58•2 30 
48-3 6o·2 62•5 62-7 61-8 i 6o-3, 58·2. 40 
49·2 60-3 62-6 62-7 61•81 6o•2 i 58-1' 50 

00 -.: 50·0 7 60·5 l2 62·6 17 62•7 22 61•7 27 6o·I 32 58•0, 00 

IO '\,50·8 6o·6 62·6 62•6 61 ·7 6o· I 57·9 IO 

20 51'4 6o·7 62-6 62-6 61-6 60·0 57-8 20 

30 52·1 60-9 62•7 62•6 61-6 59·9 57•8 30 
40 52•7 61·0 62-7 62-6 61•5 59•9 57·7 40 
50 53·3 61·1 62·7 62•6 61·5 59•8 57•6 so 
00 
10 
20 
30 
40 
so 
00 

IO 
20 

30 
40 
50 

H.P. 

3 53·8 
8

61-2 13 62-7 
18

62-5 23 61-5 
28

59•7 33 57-5 00 

54·3 61·3 62•7 62-5 61-4 59·7 57·4 IO 

54•8 61 ·4 62-7 62·5 61 '4 59-6 57·4 20 

55·2 61-5 62-8 62-5 61·3 59•6 57·3 30 
55-6 61 ·6 62·8 624 61-3 59· 5 57·2 40 
56·0 61•6 62•8 62•4 61 ·2 59•4 57· I SO 

4 564 9 61 ·7 14 62•8 19 624 24 61 ·2 29 59·3 34 57·0 00 
56·7 61·8 62-8 62-3 61•! 59·3 56,9 IO 

57·1 61-9 62•8 62-3 61·1 59·2 56-9 20 

57·4 61•9 62•8 62-3 61·0 59·1 56•8 30 
57·7 62-0 62-8 62-2 60-9 59·1 56-7 40 
57·9 62-1 62·8 62-2 6o-9 59·0 56-6 50 

L U L U L --~ 
1 

L U / L U I L U L U H.P. 

54·0 0·3 0·9 0·3 0·9 I 0·4 l·O i 0·5 I·I 0·6 1·2 0·7 1·3 0·9 1·5 54·0 I---,, - • , I . , I , ·:1·~ -, 
54·3 0·7 l·l 0·7 !·2 ! 0·7 1·2, 0·8 !·3 0·9 1·4 l·I 1·5 I !·2 1·7 54·3 
54•6 l·l 14 l·l 14: l·l 1·4 1·2 1·5 1·3 1·6 l'4 1·711·5 1·8 54•6 
54·9 1·4 1·6 1·5 1·6 1·5 1·6 I 1·6 1·7 1 1·6 1·8 1·8 1·9 1·9 2·0 54·9 
55•2i 1-8 1-8 1-8 1-8 1-91-9 ! 1-9 1•9 I 2•0 2-0 2-1 2-1 2-2 2•2 55-2 
ss·s 1 

2-2 2-0 2-2 2-0 2-3 2-1 I 2-3 2-1 i 24 2-2 2-4 2-3 2-5 2-4 5s·s 
55·8 2·6 2·2 2·6 2·2 i 2·6 2·3 ; 2·7 2·3 i 2·7 24 2·8 2'4 2·9 2·5 55-8 
56•1 3•0 2'4 3·0 2·5 I 3·0 2·5 i 3•0 2·5 3·1 2·6. 3·1 2•613•2 2·7 56•1 
s6·4 34 2-1 3·4 2-7 '3'4 2·7. 3·4 2-7 34 2-8 3·5 2-8 3-5 2-9 I s6·4 
56-7 3-7 2-9 3·7 2-9 i 3-8 2-9 3·8 2-9 3-8 3-0 3-8 3-0 I 3·9 3-0 56·7 

I 
57·0 4·1 3•1 4·1 3•1 I 4·1 3·1 4·1 3·1 4·2 3·1 4•2 3·2 4•2 3·2 57·0 
57·3 4·5 3·3 4·5 3'3 I 4·5 3'3 4·5 3·3 4·5 3-3 4-5 3·4 4-6 3·4 57·3 
57-6 4·9 3·5 4·9 3·5 4·9 3·5 4·9 3·5 4-9 3-5 4·9 3·5 4·9 3-6 57·6 
57·9 5·3 3·8 5·3 3-8 5-2 3-8 5-2 3·7 5-2 3-7 5-2 3·7 5·2 3·7 57·9 
58•2 5·6 4-0 5·6 4·0 5·6 4·0 5-6 4-0 5-6 3-9 5·6 3·9 5-6 3·9 58-2 

58·516·0 4-2 6-o 4-2 6-o 4-2 6-o 4•2 6-o 4-1 5-9 4-1. s·9 4-1 , 58-5 
58·8. 6-4 4'4. 6 4 4·4 6-4 4·4, 6•3 4·4 6·3 4·3 6·3 4-3 / 6•2 4-2; 58·8 
59•1

1 
6•8 4•6 ! 6•8 4•6 ! 6•7 4-6 I 6-7 4•6 6•7 4•5 6•6 4•5 • 6•6 4•4 ! 59•1 

59-4 I 7·2 4·8 I 7· I 4-8 , 7· I 4·8 \ 7· l 4·8 1 7·0 4-7 . 7·0 4·7 j 6-9 4-6 59·4 
59·71· 7·5 5·1 1 7·5 5·0 I 1·5 5-0 i 7·55-017'4 4·9 7·3 4-8 i 7·2 4-7 59·7 

I I l ' 1 • ! 
6o·o 7·9 5-3 '7-95·317·9 5-2. 7·8 s•2 ! 7·8 5-1. 7·7 s•o 17•6 4·9 6o·o 
6o·3 8-3 s·5 8·3 5-5 8·2 5-4 l 8-25·41 8-1 5'3; 8•o 5-2 1·9 5·1 6o-3 
6o·6 8•7 5-7 8·7 5·7 8-65-71- 8·6 5-6.i 8-5.5-518·4 5 4 8-2 5·3 6o-6 
6o-9 9•1 5-9 9-0 5·9 9-0,; ? , 8•9 5-8 I 8-8 5-7 8·7 5 6 8'·6 5·4 6o-9 
61•2 9-5 6-2 94 6-1 9'4 6-1 I 9-3 6-o: 9-2 5·9 j 9-1 5-8 l 8-9 5·6 61-2 
61·5 9·8 6•4 9-8 6•3 9·7 6-3; 9-7 6-2; 9·5 6·1 9·4 5-9 / 9-2 5-8 61·5 

xxxiv 

DIP 

Ht.of Cl rn Ht.of Ht.ofc Hr.t,f 
Eye .tr Eye Eyl' ... orr11 Eye 

m ft. m ft. 

MOON CORRECTION 
TABLE 

The correction is in two parts; 
the first correction is taken from 
the upper part of the table with 
argument apparent altitude, and 
the second from the lower part, 
with argument H.P., in the same 
column as that from which the 
first correction was taken. Sep­
arate corrections are given in the 
lower part for lower (L) and 
upper (U) limbs. All corrections 
are to be added to apparent alti­
tude, but 30' is to be subtracted 
from the altitude of the upper limb. 

For corrections fol' pressure 
and temperature see page A4. 

For bubble sextant observa­
tions ignore dip, take the mean 
of upper and lower limb correc­
tionh and subtract 15' from 
the altitude. 

App. Alt. - Apparent altitude 
~ Sextant altitude corrected for 

index error and dip. 




