




















































































































T
A

B
L

E
 

I,
-Y

E
A

R
L

Y
 M

E
A

N
S

 
O

F
 T

H
E

 
D

A
IL

Y
 

R
A

N
G

E
 

O
F

 T
H

E
 

D
E

C
L

IN
A

T
IO

N
, 

~
1
_
2
 1_

3
 1
_

4
 I_

S
 1_6 

I 7
 

,
_

8
 1_9

 
1_1

0 I_
II I

I~
 

E
 

E
 
~
 

E
 

E
 

E
 

W
 

W
 

E
 

E
 

E
 

E
 

I 
II

 
I I 

II
 

I I 
II

 
I I 

II
 

I I 
II

 
I I 

II
 

I I 
II

 
I I 

II
 

I I 
II

 
I I 

II
 

I I 
II

 
I 

H
 

18
68

 
I 

I 
20

'7
 

I 
17

'3
 

I 
27

'6
 

I 
46

'6
 

2 
12

'4
 

2 
26

'1
 

2
4

6
'7

 
2 

S3
'3

 
2 

12
'4

 
° 3

0'
9 

2 
3'

8 
4 

19
'5

 

18
69

 
1

2
0

'7
1

3
6

'1
1

4
4

'9
2

3
'8

2
4

1
'6

3
1

4
'3

3
2

6
'3

3
2

2
'8

 
2

S
0

'2
 

0
4

8
'1

2
1

9
'2

5
1

4
'6

 

18
70

 
I 

SO
'o

 
I 

S3
'4

 
2

0
'3

 
2 

SO
'2 

3
3

3
'2

 
4 

4'
1 

4
3

8
'S

 
4 

S7
'4

 
3

12
'S

 
I 

S'
3 

2
4

3
'3

 
6 

2'
7 

18
71

 
I 

44
'9

 
I 

44
'9

 
2

3
'S

 
24

S
'O

 
3

22
'S

 
3 

S7
'2

 
4

3
3

'2
 

4
4

3
'6

 
3

3
6

'6
 

I 
15

'6
 

2 
14

'1
 

5
2

8
'4

 

18
72

 
1

4
1

'3
 

14
3'

1 
2 

3'
8 

2
1

S
'8

 
2

5
3

'6
 

3
3

1
'4

 
3

5
3

'8
 

3
5

7
'2

 
3

2
1

'1
 

1 
12

'2
 

2
3

1 '
3 

5 
6

'0
 

18
73

 
2 

2'
0 

1
4

8
'3

 
I 

53
'4

 
I 

55
'2

 
2

3
3

'0
 

3 
2'

2 
3

2
8

'0
 

3
2

8
'0

 
2

4
8

'5
 

° 5
1 '

6 
2 

12
'4

 
4

4
1

'9
 

18
74

 
I 

8'
8 

I 
31

'0
 

1 
32

'7
 

1
4

8
'3

 
2 

19
'2

 
2

5
2

'6
 

3 
5'

7 
3 

9'
1 

2
4

8
'5

 
I 

12
'2

 
2 

2'
0 

4 
4'

1 

18
7S

 
I 

5'
3 

I 
S

'8
 

I 
15

'6
 

I 
27

'6
 

I 
58

'6
 

2 
15

'8
 

2
3

3
'0

 
2

3
9

'9
 

2 
5'

5 
° 3

9'
S 

2 
0'

3 
3

5
0

'4
 

IS
76

 
° 5

8 '
S 

° S
3'

3 
I 

0'
2 

I 
17

'3
 

I 
46

'6
 

2 
10

'6
 

2
2

7
'8

 
2

3
1

'3
 

2 
S'

S 
° 4

4'
7 

I 
43

'1
 

3
2

9
'7

 

18
77

 
° 4

9'
9 

° 5
3'

3 
° 5

8 '
S 

I 
8'

8 
1 

44
'9

 
I 

51
'7

 
2 

14
'1

 
2

2
2

'7
 

I 
53

'4
 

0
2

9'
2 

I 
44

'9
 

3
2

4
'6

 

18
78

 
I 

3'
6 

° S
S'

S 
1 

S'
3 

I 
15

'6
 

i 
43

"1
 

2
3

'S
 

2 
19

'2
 

2
2

7
'S

 
1 

43
'1

 
° 1

7'
2 

2 
12

'4
 

3
4

3
'5

 

18
79

 
\ 

0
5

5
'0

 \
 °

 56
'7

 \
 °

 58
'S

 \
 I

S
'S

 
, 

""
" 
...

 "--
'"

 
'. 

" 
'-

-
, 

1 
46

'6
 \:1

 ~
':I

 \
,2

 2
6

'1
 

\ 
2 

:9
'5

 
:I

 
0

'3
 \

 °
 37

'8
 ,

 
I 

56
'9

 
\ 

3 
4

0
'0

 "
-
-
-
-
-
4

 

C
A

 co
· 



tA
B

L
E

 
I.

 (
cq

,.h
'"

w
d)

,-
Y

E
A

R
L

Y
 M

E
A

N
S 

O
F

 T
H

E
 

D
A

IL
Y

 
R

A
N

G
E

 
O

F
 T

H
E

 D
E

C
L

IN
A

T
IO

N
. 

,
_

,
_

,
_

3
 1~
-'

_5
 1

_6 
1

_
7

 1 
8 

1
_

9
 1
_1
0

 
I 

I
I
 

IM
dn

gh
LI-

"' 1 
W

 
-v

vl
 

w
 

W
 

E
 
~
 

E
 

E
 
~
 

E
 

I 
p,

m
, 

I 
2 

W
I
W

 

18
68

 
5 2

~'
4 

,,,
 
I'

" 
I'

 «.
 

5 
6

'0
 

3 
53

'8
 

2 
3l

S '
I
 

,
I
I
 
I'

"
 

o 
1'

7 
0

3
0

'9
 

; 
15

'6
 

, 
" 

I 
29

'3
 

,,,
 
I'

"
 

I 
25

'9
 

0
2

5
'8

 
; 

15
'6

 
; 

39
'S

 
g 

16
'8

 

18
69

 
1

6
2

5
'1

 I 
.. , 

1
4

3
3

'2
1

2
5

7
'1

1
1

2
5

'9
1

0
4

1
'3

1
0

 
6

'9
1

°
34

'4
1

1 
8

'8
1

1
2

2
'4

1
1

3
1

'°
1

1
3

4
'4

/9
5

1
'3

 

18
70

 
7

26
'9

 
7

21
'6

 
5

3
5

'2
 

3
3

4
'9

 
1 

53
'4

 
° 

56
'7

 
° 
~'

S 
0

1
0

'3
 

0 
53

'3
 

I 
15

'6
 

I 
27

'3
 

I 
58

'6
 

12
24

'3
 

18
71

 

18
72

 

18
73

 

18
74

 

18
75

 

7 
8'

2 
I 7

 1
4'

8 
I 5

3
6 '

9 
I 

3
5

2
'1

 I
 I 

53
'4

 I
 I 

5'
3 

I 0
1

3'
8 

I °
 

8'
6 

I 0
3

0
'9

 I
 0

5
8

'5
 I

 I 
32

'7
 I

 I 
46

'6
 I

II
 5

9'
2 

6
4

0
'5

 
6

4
2 '

3 
4

5
9

'1
 

3
3

6
'6

 
I 

51
'7

 
0

5
6

'7
 

0 
8'

6 
0

2
0

'6
 

° 
49

'9
 

1
2

7
'6

 
W

 
6 

9'
6 

55
4'

1 
4

5
0

'5
 

3
2

4
'6

 
I 

55
'2

 
I 

8'
8 

0
2

7
'5

 
° 

10
'3

 
I 

7'
0 

I 
24

'1
 

E
 

5
2

4
'9

 
5 

18
'0

 
3

5
3

'8
 

2
3

9
'9

 
I 

19
'1

 
0

3
2 '

7 
° 

1'
7 

0
2

2
'4

 
° 

58
'S

 
I 

10
'5

 

4
5

0
'5

 
4

3
6

'8
 

3 
17

'7
 

2 
5'

5 
I 

7'
0 

° 
24

'1
 

0 
8'

6 
0

2
7

'5
 

° 
55

'0
 

I 
10

'5
 

1 
44

'9
 

2 
7'

2 
10

 3
9'

4 

1 
56

'9
 

I 
58

'6
 

9 
37

'S
 

1 
27

'6
 

1 
34

'4
 

8
3

3
'9

 

I 
15

'6
 

1 
12

'2
 

7 
30

'3
 

18
76

 
4

3
1 '

4 
4 

17
'8

 
3 

10
'8

 
2 

2'
0 

I 
0'

2 
0

1
8

'9
 

° 
8'

6 
0

2
7

'5
 

0 
44

'7
 

I 
1'

9 
1 

15
'6

 
I 

0'
2 

7 
2'

8 

18
77

 
4 

4'
1 

3
4

6
'9

 
2

4
3

'3
 

I 
39

'S
 

° 
46

'4
 

0 
IS

'S
 

0 
8'

6 
0

2
7'

5 
° 

43
'0

 
0

5
5

'0
 

I 
1'

9 
0

5
8

'5
 

6
2

6
'7

 

18
78

 
4

26
'3

 
3

5
3

'8
 

2
3

8
'1

 
I 

36
'1 

0
4

3
'0

 
0

1
2

'0
 

0
1

5
'5

 
0

2
9

'2
 

0
4

6
'4

 
I 

0'
2 

I 
1'

9 
I 

1'
9 

6
5

4
'2

 

18
79

 
4 

36
'8

 
4 

14
'3

 
2 

52
'6

 
I 

44
'9

 
0

4
8

'1
 

0 
IS

'S
 

° 
IS

'S
 

° 
30

'9
 

0 
53

'3
 

I 
0'

2 
0 

58
'5

 
I 

0'
2 

7 
6'

3 

(
n

.
 

\C
) 



I 
T

A
B

L
E

 
n

,-
M

O
N

T
H

L
Y

 
M

E
A

N
S

 
O

F
 T

H
E

 
D

A
IL

Y
 

R
A

N
G

E
 

O
F

 T
H

E
 

D
E

C
L

IN
A

T
IO

N
, 

I 
a,

m
, 

2 
3 

4 
5 

6 
7 

8 
9 

10
 

I
I
 

N
oo

n,
 

--
--

--
--

--
--

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

E
 

E
 

E
 

E
 

E
 

E
 

E
 

E
 

E
 

E
 

W
 

W
 

I 
" 

I 
" 

I 
" 

I 
3

'6
 

I 
~'

8 
<>

 5
6 '7

 
I 

" 
I 

" 
I 

II
 

<> 
;"

6
 

I 
II

 
I 

II
 

Ja
nu

ar
y 

I 
39

'7
 

1 
19

'1
 

I 
0

'2
 

1 
1'

9 
I 

5'
3 

I 
12

'2
 

I 
12

'2
 

2
2

2
'7

 

Fe
by

, 
1 

13
'9

 
1 

10
'5

 
1 

10
'5

 
I 

20
'7

 
I 

19
'1

 
I 

31
'0

 
I 

31
'0

 
I 

41
'3

 
I 

32
'7

 
0

3
6

'1 
I 

36
'1

 
3

21
'1

 

M
ar

ch
 

1 
39

'S
 

I 
34

'4
 

1
4

6
'6

 
I 

SO
'O

 
2 

2'
0 

2
4

4
'4

 
3 

9'
5 

3
3

1 '
4 

3 
7'

5 
1 

7'
0 

2 
15

'8
 

4
5

9
'1

 

A
pr

il
 

1 
15

'6
 

1 
19

'1
 

1 
43

'1
 

2 
17

'5
 

2
3

3
'0

 
3

16
'0

 
4

3
3

'2
 

5 
9

'4
 

4 
9'

2 
2 

7'
2 

1
4

4
'9

 
5 

18
'0

 

M
ay

 
0

4
1 '

3 
I 

8
'8

 
1

2
7

'6
 

2 
7'

2 
2

3
1 '

4 
4

2
4

'6
 

4
4

5
'3

 
4

4
5

'3
 

3
3

1 '
4 

1
2

0
'7

 
2 

0
'3

 
4

5
7

'4
 

o 
Ju

ne
 

I 
3'

6 
I 

24
'1

 
I 

55
'2

 
2

3
8

'1
 

4
1 9

'5
 

4
5

9
'1

 
5

21
'4

 
5

1
2

'8
 

3
4

3
'5

 
1 

29
'3

 
2 

7'
2 

4
4

5
'3

 

Ju
ly

 
I 

7'
0 

1
2

2
'4

 
I 

51
'7

 
2

2
6

'1
 

3
5

5
'5

 
4

5
5

'7
 

5 
9

'4
 

4
5

3
'9

 
3

3
8

'3
 

1
4

4
'9

 
1

4
8

'3
 

4
4

0
'2

 
i 

A
ug

us
t 

I 
22

'4
 

I 
34

'4
 

2 
2

'0
 

2
3

1 '
3 

3
4

1 '
8 

4
2

8
'0

 
4

4
8

'8
 

4
1 9

'5
 

2
4

1 '
6 

0
1

8
'9

 
W

 
3

1 6
'0

 
5

5
2

'4
 

Se
pt

em
, 

1 
43

'1
 

IS
S

'6
 

2 
3'

8 
2

2
2

'7
 

2
3

4
'7

 
2 

57
'1

 
3

2S
'o

 
3

3
4

'9
 

2
2

6
'1

 
0

1
5'

5 
3

2 9
'7

 
6 

1'
0 

E
 

O
ct

ob
er

 
1

4
3

'1
 

I 
34

'4
 

I 
25

'9
 

I 
27

'6
 

I 
32

'7
 

1
4

3
'1

 
2 

0
'3

 
2

3
8

'1
 

2
2

7
'S

 
0

4
9

'9
 

2
3

4
'7

 
4

3
6

'S
 

N
ov

em
, 

1 
19

'1
 

1 
1'

9 
0

4
6

'4
 

0
5

1 '
6 

1 
7

'0
 

I 
19

'1
 

I 
22

'4
 

I 
31

'0
 

I 
27

.'6
 

o 
8

'6
 

2 
14

'1
 

3
4

1 '
8 

W
 

D
ec

em
, 

1 
10

'5
 

0
5

5
'0

 
0

4
9

'9
 

0
4

6
'4

 
0

5
3

'3
 

0
4

4
'6

 
0

4
1 '

3 
0

4
3

'0
 

0
3

9
'5

 
0

1
0

'3
 

I 
24

'1
 

2
2

4
'4

 

A
nn

ua
l 

1 
20

'7
 

'2
2

'4
 

'3
"
0

 
'4

8
'3

 
:I

 2
2'

7 
E

 
i 

.. 
48

'S
 

J 
9"

 
3

16
'0

 
:I

 3
3'

0 
0

4
8

'1
 

:I
 

7'
2 

4 
:1

4'
6 

\ _
M

e
lm

 _
L

 __
_ .

_L
._

.,_
l _

_
_

 \_,"
' ...

. ,-
L

_
 

.1 
I 

,
.
' 

'.
'.

' 
-

~
 

_.
 ~

,
-

-
.
,
-
-
-
-

.-
..

-
... 

~
~
 ...

 -
-.

 -
,-

-
~
-
-
-
-
-
-



T
A

B
L

E
 

II
, 
ko
nl
in
lM
/)
,-
~I
ON
TI
lL
\,
 

M
E

A
N

S
 

O
F

 T
il

E
 

D
A

IL
Y

 
R

A
N

G
E

 
O

F
 T

H
E

 
D

E
C

L
IN

A
T

IO
N

. 

1 
p,

m
, 

2 
3 

4 
5 

6 
7 

S 
9 

I 
10

 
II

 
M

dn
gb

t, 
R

q
e

. 
--

- -
--

-
--

--
--

--
-

W
 

W
 

W
 

W
 

W
 

W
 

E
 

E
 

E
 

E
 

E
 

I 
II

 

32
;'8

 
' 

" 
I 

" 
: 

8'
S

 
I 

" 
I 

" 
I 

" 
I 

" 
I 

" 
I 

" 
I 

" 
51

2
'8

 
Ja

nu
ar

y 
3

12
'5

 
2

2
2

'7
 

1
2 9

'4
 

0
4

1
'3

 
0 

0
3

4
'4

 
1

2
4

'1
 

1
4

4
'9

 
1

5
0

'0
 

14
3'

1 
W

 
Fe

by
, 

4
3

3
'2

 
4

3
5

'0
 

3
1 9

'4
 

I 
56

'9
 

I 
0'

2 
0

2
2

'4
 

0
1

0
'3

 
0

2
9

'2
 

1
2

4
'1

 
1

4
6

'6
 

1
4

8
'3

 
1

46
'6

 
6

2
3'

3 
E

 
M

ar
ch

 
6

3
3

'7
 

6
2 5

'1
 

4
5

2 '
3 

2
4

5
'0

 
I 

3'
6 

0
1

2
'0

 
0

1
0

'3
 

0
2

9
'2

 
1 

8'
8 

1
2 9

'3
 

1
4

8
'3

 
1

5
3

'4
 

10
 

5
'0

 

A
pr

il 
7

2
1

'6
 

7
1 8

'2
 

5
2

4
'9

 
3

3
6

'6
 

1
4

4
'9

 
0

3
4

'4
 

0
1

2
'0

 
0

1
8

'9
 

0
3

6
'1

 
0

5
3

'3
 

I 
19

'1
 

1
2

7'
6 

12
31

'1
 

W
 

M
ay

 
6 

7'
9 

5
4

7
'2

 
44

7"
 

3 
29

'7
 

I 
50

'0
 

0
5

5
'0

 
0

1
0

'3
 

o 
3'

4 
0

1
7

'2
 

0
2

2
'4

 
0

3
9

'5
 

0
4

S
'I

 
10

54
'9

 
W

 
W

 
Ju

ne
 

6
,S

'2
 

6
1

6
'5

 
sI

2
'S

 
4 

7'
5 

2
2

4
'4

 
I 

32
'7

 
0

3
0

'9
 

o 
S

'6
 

o 
3'

4 
o 

6
'9

 
0

2
5'

8 
0

4
6

'4
 

II
 4

1'
3 

Ju
ly

 
6 

4'
4 

6
2

1
'6

 
5

U
'S

 
4 

4'
1 

2
1

2
'4

 
1 

19
" 

0
3

2
'7

 
0
~
'
5
 

o 
1'

7 
0

1
0

'3
 

0
3

0
'9

 
0

3
9

'5
 

II
 2

9'
3 

E
 

E
 

E
 

A
ug

us
t 

7
26

'9
 

6
5

7
'7

 
4

5
3

'9
 

3 
2'

2 
I 

5'
3 

3'
4 

0
2

0
'6

 
0

2
0

'6
 

0
4

3
'0

 
1 

5'
3 

I 
5'

3 
1

2
2

'4
 

12
 1

5'
7 

W
 

Se
pt

em
, 

6
5

4
'3

 
6 

9'
6 

3
5

0
'4

 
2

1
2

'4
 

0
4

8
'1 

o 
1'

7 
0

1
2

'0
 

o 
37

'S
 

1 
7'

0 
I 

27
'6

 
1

3
4

'4
 

I 
51

'7
 

10
22

'2
 

O
ct

ob
er

 
53

3'
5 

5 
2'

5 
3

4
0

'0
 

2 
7'

2 
0

5
5

'0
 

0
2

9
'2

 
o 

8
'6

 
0

3
9

'5
 

1
2

2
'4

 
1

3
7

'8
 

2 
3

'8
 

1
4

6
'6

 
8

1
1

'6
 

N
ov

em
, 

4
1

6
'0

 
3

3
1 '

4 
2

2
6

'1
 

1
4

4
'9

 
, 

8'
8 

0
3

0
'9

 
0

1
3'

8 
0

4
4

'7
 

1 
36

'1
 

2 
3

'8
 

2 
7'

2 
1

5
2

'2
 

6
2

3'
3 

D
ec

em
, 

2
4

6
'7

 
2

3
4

'7
 

1 
58

'6
 

1 
17

'3
 

0
5

3
'3

 
0

3
2 '

7 
o 

1'
7 

0
4

4
'7

 
1 

12
'2

 
13

9'
5 

1
3

7
'8

 
1

2
7'

6 
4

2 6
'4

 
A

nn
ua

l 
53

5'
2 

5
21

'4
 

4 
0'

7 
2

3
9

'9
 

1
2

0
'7

 
0

3
6

'1
 

0 
1

2
7'

6 
8 

5'
1 

M
ea

n 
0

2
4

'1
 

0
5

3
'3

 
1 

12
'2

 
12

4'
1 

-
_

 .. -

0
\ ... 



Ja
nu

ar
y 

..
..

..
..

..
..

..
..

. .
 

Fe
br

ua
ry

 ..
..

..
..

..
..

..
..

. .
 

M
ar

ch
 

A
pr

il 
..

..
..

..
..

..
..

..
..

. .
. 

M
ay

 ..
..

..
. .

. 

Ju
ne

 ..
...

...
...

...
...

...
...

 . 

Ju
ly

 ..
..

..
..

..
..

..
..

..
..

..
. .

 

A
ug

us
t 

Se
pt

em
be

r 

O
ct

ob
er

 
..

..
..

..
..

..
..

..
. .

 

N
o\

'e
m

be
r 

D
ec

em
he

r 

_ .
. _

_ .
_

 I.
 

T
A

B
L

E
 

II
I.

-M
O

N
T

H
L

Y
 

M
A

X
IM

A
 

A
N

D
 

M
IN

IM
A

. 

G
re

at
es

t 
D

ai
ly

 R
an

ge
. 

9 
(; 

in
 

18
71

 

10
 

8 

14
 3

7 

17
 2

0
 

16
 4

9 

IS
 4

S 

1
7

 
1

0
 

16
 5

2 

14
 S

4 

I
I
 

5S
 

1
2

 
48

 

(, 
2S

 

18
70

 

18
71

 

18
71

 

18
70

 

18
71

 

18
70

 

18
70

 

18
70

 

18
71

 

18
70

 

,S
iO

 

Le
a~

t 
D

ai
ly

 R
an

ge
. 

3 
35 

in
 

18
78

 

4 
35

 
18

76
 

7 
32

 
18

78
 

9 
17

 
18

77
 &

 7
9 

8 
17

 
18

77
 

9 
36

 
18

77
 

7 
25

 

7 
23

 

7 
48

 

5 
40

 

4 
13

 

3 
~
 

18
77

 

18
77

 

18
76

 

18
78

 

18
78

 

IS
,6

 

M
ea

n.
 

5 
1',3

 

6 
23

 

10
 

5 

J2
 

31
 

1
0

 S
5 

1
1

4
0

 

I
I
 

31
 

1
2

 
1

6
 

10
 2

9 

8 
27

 

6 
39

 

4 
4

2 

'G
re

at
es

t 
H

ou
rl

y!
 L

.M
.T

. o
f 

M
ea

n 
P

os
it

io
n.

 
i 

V
el

oc
il)

·. 
, 

a.
m

. 
p.

m
. 

/1
 

33
 

2 
1

2
 

3 
23

 

3 
52

 

3 
2

1
 

3 
37

 

3 
3S

 

3 
35

 

3 
14

 

3 
25

 

2 
23

 

1 
1

4
 

h.
 

m
. 

h.
 m

. 

1
0

 
3 

6
5

0 

10
 

6 

1
0

 
9 

1
0

2
3 

1
0

 1
4

 

1
0

 I
S 

1
0

2
0

 

95
5 

9
4

4
 

1
0

 
5 

9
5

4
 

9
3

8 

7 
6 

6
2

1
 

6
3

4
 

73
S 

9
1

0
 

8 
S9

 

5
4

7
 

5
58

 

6
3

6 

6
3

2 

6
4

7
 

] 1 , 'j
 , I 

~1
 

1oJ
··l I 1 
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