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TABLES FOR THE PROJECTION OF MAPS BASED UPON A POLYCONIC DEVELOPMENT OF CLARKE'S 
SPHEROID OF 1866, AND COMPUTED FROM THE EQUATOR TO THE POLE. 

INTRODUCTION. 

These tables were published as Appendix 6 to the Coast and Geodetic Survey Report for 1884, and as Special 
Publication No. 5 in 1g00. The constant demand for the tables has necessitated the present edition, in which the 
tables remain the same as those in the other editions, while this intrsductory is only slightly different from that of 
the second edition. 

The tables here given for the construction of maps on the polyconic projection depend upon the dimensions of 
the spheroid representative of the earth's figure and size as determined by Col. A. R. Clarke, R. E., in 1866 and as 
expressed by him in meters, Prior to February, 1880, the work of the Survey was developed on Bessel's representa- 
tive spheriod of 1841, and for which projection tables had been published in the annual reports for 1853, 1856, 7859, 
and 1865. The first publication, by E. B. Hunt, U. S. A., -4ssistant in the Survey, is accompanied by an exposition 
of the method; the second publication, by J. E. Hilgard, Assistant, specially providesfor the projecting of maps of 
large extent, and received some further extension in 1859 and for a special case in 1865. These earlier publications 
were superseded in consequence of the changeof the spheroidof development. The report of the Survey for 1880 
contains a paper by C. A. Schott, Assistant, comparing the polyconic with other projections as to their relative practical 
values, and a special publication of the Survey in 1882, by T. Craig, Ph. D., develops the mathematical principles upon 
which the various forms of projections depend and exhibits their special properties. The projection tables of 1884 
were edited by C. 0. Boutelle, Assistant in charge of the Office, and are in a most complete form for use for maps of 
any scale.* 

The two spheroids of reference referred to, with their dimensions expressed in meters, compare as follows: 
According to According to 
Bcssel( 1841). Clnrke(1866). 

Equatorial radius,a 6 377 397'2 6 378 206'4 

293'981294'98 bla I 298'15/299'15 
Polar semi-axis, b 6 356 079'0 6 356 583'8 I 

Originally the dimensions of the Besselian spheroid were expressed in toises, those of Clarke's spheroid in English 
Their metric equivalents as adopted a t  the time and here given could not now'be considered as repre- standard feet. 

senting the best c0mparisons.t According to Clarke (1866) : 
The toise equals 76'734 402 inches=i'949 036.32 meters. 
The meter equals 39.370 432 inche-3'280 869 33 feet. 

whereas we find now the more correct relation to the international meter somewhere between 39.369 87 and 39.37008 
inches;$ the value 39.369 go inches is the result by the Weights and Measures Bureau, presented in AppendixNo. 

* Projection tables'for the use of the United States Navy were published by the Bureau of Navigation, Navy Department, \Yashington, 
1869. They are adapted to areas of small and large extent, refer to Bessel's spheroid, and use the metric system. The latest publication 
of tables on polyconic projection is by the Smithsonian Institution, " Geographical Tables," prepared by R. S. Woodward, Smithsonian 
Miscellaneous Collections 854, Washington, the third edition of which was published in 1906. Clarke's spheroid of I 866, as expressed in 
feet, is employed. The United 
States Geological Survey published in 1go8 " Geographic Tables and Formulas," compiled by Samuel S. Gannett, Geographer, which 
contains 'Polyconic Projection Tables, most of which nre extracts froin ' I  Geographic Tables" of the Smithsonian Iristitution and from 
Appendix 6, Coast and Geodetic Survey Report for 1884. 

tcomparisons of standards of lengths, etc., made at  the Ordnance Office a t  Southampton by, Capt. A. R. ckdrke, London, 1866, 

- .  __ -- -._ 

Coordinates for the projection of maps on several different scales are given in both inches and millimeters. 

p. 187. 
$Die Europai&e LIngengradmessung in 5 2 O  Breite. Berlin, 1893, pp. 225-230. 
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16, Coast and Geodetic Survey Report for 1890, by Assistant 0. H. Tittmann, pages 715-720. The legal value ip 
the United States is 39'3700 inches, which is undoubtedly close to the ttuth. This last relation corresponds to 
1 meter = 3'280 833 3 feet and I foot = 0304 800 6 meters. 

The nautical mile, not being a measure of precision 
unless specially defined, is variously.given. Originally and practically for uses at  sea it is the length of one minute 
of arc on the earth's surface for the given latitude and in the given azimuth as computed on a representative 
spheroid.* In the tables issued by. the office of Standard Weights and Measures, September, 1898, the value given 
is I 853'25 meters and is defined as a minute of arc of a great circle of a sphere whose surface equals that of the Clarke 
representative spheroid of 1866. Using Clarke's ratio of foot to meter this length is equal to 6 080'27 feet and is the 
same as given by Bowditch, United States Naval edition of 1888. With the latest relation of the meter and the foot 
we get 6 080'20 feet. Accordingly we have I statute mile equal to 0'868 392 nautical mile and I nautical mile equals 
1.151 553 statute miles. 

For Clarke's spheroid (1866) and for the middle latitude p we have the length in meters, Mq of a degree of the 
meridian and the length,Po,of a degree of the parallel by the expressions: 

The statute mile of 5 280 feet equals I 609'347 meters. 

M " = I I I  132'09-566'05 cos 2 94-1'20 cos 4 ~ J - O ' O O ~  cos 6 p+ . . . . 
P " = I I I  4 1 5 ' 1 0 C O S ~ - 9 4 ' 5 4 C O S 3 ' p + O ' 1 2 C O S 5  9A . . . . 

The general aspect of a polyconic projection is well shown by the maps of North and Central America, Coast 
Survey Report for 1865, page 177, and, when extended over the surface of the sphere, by illustration No. 38 in the 
report of 1859. In this projection every parallel of latitude appears on the map as the developed circumference of 
the base of a right cone tangent to the spheroid on that parallel; the central meridian appears as a straight line, while 
all other meridians appear concave toward i t ;  the parallels appear as arcs of circles of different radii, but with their 
centers on the central line (produced), the equator alone being represented by a straight line, and all parallels have 
their convexity turned toward it. I t  will be noticed that near the middle portion of a map or for ordinary limited 
charts of large scale the intersections of the projected meridians and parallels do not differ much from a right angle; 
developed arcs on the parallels appear in their.true length according to scale of map, as also do the differences of 
Iatitude on the central meridian; hence for equal differences of longitude the-corresponding parts on any parallel are 
equal, whereas the meridional differences widen out as we recede from the central meridian. For the construction of 
the net the table provides the values of rectangular coordinates of the intersections of parallels and meridians, which 
are computed by means of the following formulz: We have radius of curvature of normal section perpendicular to 
the meridian (knd terminating at  the minor axis) 

az -'ba 
Pn=a ( I  ;d sinZ 9)- ' and$= - a* =0'006 768 66 

Where a=equatorial radius (6 378 206 meters), e=eccentricity, and p=latitude. The slant height I of the tangent 
cone is l=p,  cot p and the angle 8 at  the apex.of any developed arc n corresponding to the difference of longitude 
Ah is given by 

8=n sin cp 

The coordinates x and y of ,intersection are given by 

x = l  sin 8, which is nearly equivalent to pn n cos cp 
y=22 sin2 4 8, which is nearly equivalent to f pn n2 sina 9 

From what has been said the construction of a polyconic net is very simple, viz: Lay off on the given scale of 
the map and in its middle part a straight line to represent the central meridian; on i t  scale off the meridional 
distances between the several parallels of latitude, and through these points draw perpendiculars to the meridian to 
serve for the axes of the coordinates x ,  those of the coordinates y being a t  right angles thereto. Take the values of 
x and y from the table. The several successive points of intersection, thus marked, are then united by curved lines. 
The vertical ones represent the meridians and the others the parallels. - ___ -- . .... - __ - .- - _. .. - ___ 

*See Appendix No. 12, Coast and Geodetic Survey Report for 18S1, which contains a variety of values for length of a nautical mile 
according to-definitions. 
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INTRODUCTION. 

Conversion fables. 

Meters into feet. I Feet info metes. 

5 

I meter= 
2 6.561 666 7 
3 9.842 500 0 

4 13.123 333 3 
5 16.404 166 7 

7 22.965 833 3 
8 26.246 666 7 

3.280 833 3 feet. 

6 19.685 OOO 0 

9 29.527 500 0 

Meters into yards. 

I meter= 

3 
4 
5 
.6 
7 
8 
9 

2 
1.093 611 I yards 
2.187 222 2 
3.280 833 3 
4.374 444 4 

055 6 
6.561 666 7 
7.655 277 8 
8.748 888 g 
9.842 500 o 

.Meters into slalute miles. 

I meter= 0.000 621 370 st. miles. 
2 I 242 740 
3 I864 I 1 0  
4 2 4% 4% 
5 3 106 850 
6 3 728 220 
7 4 349 593 
Y 4 970 960 
9 5 592 330 

Mei.4-s into nautical miks. 

I meter= 0.m 539 593 n miles. 

3 I 618 773 
4 2 158 370 
5 2 697 963 
6 3 237 556 
7 3 777 148 
8 4 316 741 
9 4 856 333 

2 I 079 185 

Nauticd tniks into statute mik-s. 

I n. mile= 4.151 553 st. miles. 

3 3.454 659 

5 5.757 765 

2 2.303 lo6 

4 4.606 212 

6 6.909 318 
7 8.060 871 
8 9.212 424 
9 '0.363 977 

I foot- 
2 0.bg 601 2 
3 0.914 401 8 
4 1.219 202 4 

6 1.828 803 7 

0.304 800 6 meters. 

5 1.524 003 0 

7 2.133 604 3 
8 2.438 404 9 
9 2.743 205 5 

Yards into metes. 

1 p K l =  
2 

3 
4 
5 
6 
7 
8 
9 

0.914 401 8 metera 
1.828 803 7 
2.743 205 5 
3.657 607 3 
4.572 oog I 

6.400 812 8 

8.229 616 5 

5.486 411 0 

7.315 214 6 

Statute miles inlo rnelers. 

I st. mile= 1 609.35 meters. 
3 218.69 
4 828.04 
6 437.39 
8 046.74 
g 656.08 

11 265.43 
12 874.78 
14 484.13 

Nautical miles into nubs. 

I n. mile== 

3 
4 
5 
6 
7 
8 
9 

2 
I 853.25 meters 
3 7 6 - 5 0  
5 559.75 
7 413.00 
g 266.25 

12 972.75 
14 826.m 
16 679.25 

I1 119.50 

Statute miles into nautical mi2ts. 

I st mile=. 

3 
4 
5 
6 
7 
8 
9 

2 
0.868 393 n. miles 
1.736 785 
2.605 177 
3.473 570 
4.341 962 
5.210 355 
6.078 747 
6.947 140 
7.815 531 
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LENGTHS OF DEGREES OF THE PAkiLLEL. 

66.830 
6.672 
6.510 
6.342 

58.034 
7.897 
7.756 
7.610 

- 
Lat. 

- 
Meters 

- 
Yards. 

- 
Statute 
miles. 

- 
Jautica 
miles. 

I 
I 

t Lat. Meters. 
I 

Statute 
miles. 

Yauticr 
miles. 

Nautica 
miles. 

Statute 
miles. Yards. Yards. 

I 0 5 5 M  
4988 
4 446 
3 897 
3 341 

102 776 
2 203 
I 624 
IO35 

100.439 

99 836 

7980 
7 347 

96 706 
6 057 
5 401 
4 738 
4 068 

93 390 
2 705 
2 013 

s'z 

9% 

89896 
9 176 
8 450 
7 716 
6 977 

86 230 
5 477 
4 718 
3 951 
3 178 

82 400 
I 614 
o 822 
o 024 

79 220 

78 410 
7 594 
6 77' 
5944 
5 I o g  

74 270 
3 425 
2 573 
17 '7  

70 855 

69 987 
9 114 
8 236 
7 362 
6 463 

65 570 
4 671 
3 767 
2 859 
1 944 

61 026 

Keters 

-- 

96 488 
6 001 

5 506 
5 004 
4 495 

93 979 
3 455 
2 925 
2 387 
I 842 

9' 290 
0 731 
0 I66 
89 593 
9 014 

88 428 
7 835 
7 235 
6 629 
6 016 

85 396 
4 770 
4 737 
3 498 
2 853 

82 ZOI 

I 543 
0 879 
0 2 0 8  

79 532 

78 849 
8 160 
7 466 
6 765 
6 058 

75 346 
4 628 
3 904 
3 174 
2 439 

71 6* 
0 952 

69 443 
8 680 

67 9'3 

5 578 

0 200 

7 140 
6 361 

4 790 

69.172 
9. I69 
9.162 
9. I49 
9. 130 

69.106 
9.078 
9. w 
s': 2 

68.911 
8.856 
8.795 
8.730 
8. 660 

63.585- 
8.504 
8.418 
8.326 
8.230 

68. 129 
8.022 
7.910 
7.793 
7.670 

67.543 
7.419 
7.273 
7.131 
6; 983 

60.068 
0.065 
0.059 
0.047 
0.031 

60.011 
59.986 
9.956 

9. @34 

59.840 
9.793 
9.741 
9.684 
9.622 

59.557 
9.487 
9.412 
9.333 
9.249 

59. 161 
9.068 

8. 70 
8.764 

58.653 
8.538 
8.419 
8.295 

9.922 

8. s'71 

8. 167 

59.956 
9.653 
9.345 
9.033 
8.716 

8.071 
7.741 
7.407 
7.'068 

56.725 
6.378 
6.027 
5.67' 
5.311 

54.947 
4.579 
4. 206 
3.829 
3.448 

53.063 
2.674 
2.281 
I. 884 
I. 483 

51.078 
0.669 
0.257 

19.840 
9.419 

$8.995 
8.567 
8.136 
7.700 
7.261 

$6.818 
6.372 
5.922 
5.469 
5.012 

14.552 
4.088 
3.621 
3. I P  
2.676 

P. I 9 9  
1.719 
1.235 
0.749 

40.259 

39.766 
9.270 
8.771 
8.269 
7.764 

37.256 
6.745 
6.232 
5.716 
5. 1 9 6  

34- 674 

58.396 

52.064 
1.801 
I. 534 
I. 264 
0.98s 

50.71~ 
0.428 
0. I42 

49.851 
9.557 

49.259 
8.958 
8.653 
8.344 
8.031 

47.715 
7.395 
7.071 
6. 744 
6.413 

46.079 
5.741 
5.399 
5.054 
4 . 7 6  

44-355 

3.642 
3. 280 
2.915 

42.546 
2.175 
I. 861 
1.423 
I. 041 

40.656 
0.268 

9.088 

38.688 
8.285 
7. 8% 
7.472 

36.646 
6.229 

4. OoO 

39.877 
9.484 

'7. 060 

5.809 
5.386 

55 8 0 2  
4 958 
4 I10  
3 257 
2 400 

61 026 
o 103 

59 I75 
8 242 
7 305 

56'365 
5 419 
4 465 
3 515 
2 556 

51 593 
o 628 

49 658 
8 683 
7 706 

46 723 
5 738 
4 750 
3 758 
2 762 

41 763 
0 761 

39 756 
8 748 
7 736 

36 721 
5 704 
4 685 
3 662 
2 337 

31 609 
0 578 

29 546 
8 512 
7 475 

26 435 
5 394 
4 350 
3 306 
2 258 

0 I60  
19 I o 6  
8 054 
7000 

1.5 944 
4 886 
3 828 

21 210 

2 768 

34.674 
4.150 
3.623 
3. og3 
2.560 

32.025 
I. 488 
0.948 
0.406 

29.862 

2 .3I5 

8.215 
7. 661 
7. 106 

26.548 
5.98s 
5.426 
4.862 
4.297 

23. 729 
5. I60 
2.589 
2.016 
I. 441 

20.865 
0.287 

19.708 
9.127 
8. 544 

17.960 
7,374 
6.788 
6. 200 
5.611 

15.020 
4.428 
3.836 
3.242 
2.647 

12.051 
1.465 
0.857 

IO. 258 
9.659 

9.059 
8- 458 
7.857 
7.255 
6.652 

6.049 
5.446 
4.842 

3.632 

3.027 
2.422 
I. SI7 
I. 211 
0.606 

0 

8. 766 

4.237 

- 

I21 742 
I736 
I723 
1 7 a  
I 668 

121 626 

I j16 
I447 

I21 281 
I 185 
1079 

o 841 

I576 

1369 

0 964 

I 2 0  707 
0 565 
0 413 
o 252 

120 083 

119 905 
9 717 
9 520  
9 314 
9099 

118 874 
8 641 
8 400 
8 749 
7 %  

117 621 
7 343 
7 056 
6 760 
6 455 

116 143 
5 820 
5 490 
5 151 
4 801 

114 445 
4 079 
3 705 
3 322 
2 931 

I 1 2  530 
2 121 

1 705 
I279  
0 845 

I 10 402 
'09 951 

9 49' 
9 024 

30.110 
29.654 
9.197 

8: ;;; 
z: i3g 27.81 I 

6.404 
5.931 

2s. 456 
4.979 
4.501 
4.021 
3.538 

23.053 
2.567 
2. c:3 
1.590 
1 . 9 9  

2 0 . 6 0 6  

19.616 
9.118 
8.619 

18.119 
7.617 

0. I12  

G2 
6. 103 

'5.596 
5.088 
4.578 
4.067 
3.556 

13.043 
2.529 
2.014 
1. 499 
0.983 

IO. 465 
9.947 
9.428 
8.908 
8.388 

7.867 
7.345 
6.823 
6.300 
5.776 

5.253 
4.729 
4.205 
3.680 
3. I54 
2.629 
2.103 
I. 57s 

0.526 x'052 I 
1 

0 '  

I 283 
1 253 

111 215 

I fr4 
1051 

' 169 

0980 

IIOgOo 
o 812 
0 715 
o 610 
0 497 

110 375 
0 245 
0 I o 6  

log 959 
9 so4 

47 177 
6 294 
5 407 
4 516 
3 622 

42 724 
I 823 
0 9'9 

39 102 

0 012 

IO a3 ~ o g  641 
30 I 9469 

I 1  00 9289 
30 I 9 IOI 

1 2 0 0 1  8904 

30 108699 
1 3 0 0  8 4 %  

30 I 8 265 
14 00 , 8036 

30 7 79'4 

15 00 ~ 107 553 

!6 00 , 7036 
3 0 '  6766 

j I i  00 ~ 6437 

30 I 7299 

38 188 
7 272 
6 353 
5 431 
4 506 

33 578 
2 648 
I 716 
o 781 

29 843 

28 903 
7 961 
7 017 
6 071 
5 123 

30 

I 10 
I IS00 65.991 57.305 

5. 808 7. 146 
5. 620 6.'983 
5.427 6.816 
5. 229 6.644 

24 172 
3 220 
2 266 
I 311 

2 0  353 

Y .  

1 9 0 0 ;  5 2 9 4  

4 975 

30 I 4314 
21 00 ! 3 972 

30 I 3 622 
22 00 I 3 264 

20 2 I I04 649 

I 

65.026 56.468 
4,818 ; 6.287 
4.606 ~ 6.102 

I 9  394 
8 434 
7 472 
6 509 
5 545 

4.389 ' 5.913 
4. 166 5.720 

63.938 
3.706 
3.469 
3.228 
2.981 

62.729 
2.473 
2.212 

1.946 
I. 676 

55.523 
5.32' 
5.11s 
4.905 
4. $1 

54.473 
4.250 
4.024 
3.793 
3.558 

53.3'9 
3.076 
2.829 
2.578 
2.323 

52.064 

102 898 
2 524 
2 143 
I 754 
1 357 

1 0 0  952 
0 539 
o 119 
99 6 9 2  

14 579 
3 612 
2 644 

30 
I 2 3 0 0  

30 

30 
j 24,  I 675 

34.532 85 - 
4. IOI 30 
3.668 I 86 00 

9 735 : 10 646 
8 764 iz5: 26 w 9 584 

8 521 

6 393 

5 328 
4 263 
3 19s 
2 131 
IO66 

7 457 

0 

- 

7 i92 
6 819 
5 846 

4 872 
3 898 
2'924 
I 949 

975 
0 

3.232 30 
2.794 87 00 I 

32.353 
1.909 
1.463 
I. 015 
0.564 

30. I I O  



TERR ES1" I A 1, AROS. 

LENGTHS OF DEGREES OF THE MERIDIAN. 

Meters.* 

I I I  140.8 
1 1 1  160.5 
I 1 1  180.2 
I I I  199.9 
1 1 1  219 .5  

1 1 1  230.0 
1 1  1 258.3 
1 1 1  277.6 
1 1 1  296.6 
1 1 1  315.4 

1 1 1  334. o 
I I I  352.4 
I I I  370.5 
1 1 1  388.4 
I I I  405.9 

I 1 1  423. I 
1 1 1  439.9 
1 1 1  456.4 

I I I 488. I 
I 1 1  472.4 

1 1 1  503.3 

1 1 1  532.3 
I 1 1  5 1 8 . 0  

1 1 1  546.2 
1 1 1  559.5  

1 1 1  572. 2 
I I I  584.5 
1 1 1  596 2 
I I I  607.3 
I I I 617.9 

1 1 1  627.8 
1 1 1  637. I 
1 1 1  645.9 
I I I  653.9 
1 1 1  661.4 

1 1 1  668.2 
1 1 1  674.4 
1 1 1  679.9 
1 1 1  684.7 

1 1 1  692.3 
1 1 1  695. I 
1 1 1  697.2 
I I I  698.6 
I I I 699.3 

I 1 1  688.9 

7 

Yards. 

1 2 1  544.8 
121 566.4 

121 609.4 
I Z I  630.9 

121 652.2 
121 673.3 
121 694.4 
121 715. 2 

I Z I  756. I 
121 776.2 
121 796.0 
121 815.6 
121 834.7 

121 871.9 
121 890.0 

I 2 I 924.6 

I21 587.9 

I21 735.8 

121 853.5 

121 907.5 

I21  941.2 

I21 973.0 
I21 957.3 

121 988.2 
122002.7 

122 016.6 
122 030.0 
122 042.8 
122 0 5 5 . 0  
122 066.6 

122077.4 
122 067.6 
122 097. 2 
122 105.9 
122 114. I 

122 121.6 
122 128.4 
122 134.4 
122 139.6 
I22 144.2 

122 147.9 
122 151.o 
122 153.3 
122 154.8 
122 155.6 

I Lat. 

0 

0 - 1  
I- 2 
2- 3 
3- 4 
4- 5 

5- 6 
6- 7 
7- 8 
8- 9 
9-10 

10-1 I 
11-12 
12-13 
13-14 
14-15 

15-16 
16-17 
17-18 
18-19 
19-20 

20-2 I 
21-22 
22-23 
23-24 
24-25 

25-26 
26-27 
27-28 
28-29 
29-30 

30-3 1 
31-32 
32-33 
33-34 
34-35 

35-36 
36-37 
37-38 
38-39 
39-40 

40-4 1 
41-42 
42-4: 
43-44 
44-45 

Meters.* 

1 IO 567.3 
I IO 568. o 
I IO 569.4 
I 1 0  571.4 
I 1 0  574. 1 

I IO 577.6 
110581.6 
I IO 586.4 
1 1 0  591.8 
I IO 597.8 

I IO 604.5 
1 1 0  611.9 
I IO 619.8 
I IO 628.4 
I IO 637.6 

I I O  647.5 
I IO 657.8 
I IO 668.8 
I IO 680.4 
I IO 692.4 

I I O  705. I 
I 1 0  718.2 
I I O  731. 8 
1x0 746. o 
I IO 760.6 

I IO 775.6 
I 1 0  791. I 
I IO 807. o 
I IO 823.3 
I IO 840. o 

I IO 857, o 
I IO 874.4 
Iio 892. I 
I 1 0  910. I 
I IO 928.3 

I IO 946.9 
1 1 0  965.6 

I 1 1  003. 7' 
I I I 023. o 

1 1 1  042.4 
1 1 1  061.9 
1 1 1  08r.6 
1 1 1  101.3 

1 IO 984.5 

1 1 1  1 2 1 . 0  

~- 

Yards. 

120 917.6 
120 918.4 
I20 919.9 
120 922. I 
120 925. I 

120 922 
120 933.3 
1 2 0  938.5 
120  944.4 
120 951.0 

I20 958.3 
I 20 966.4 
I20 975.0 
120 984.4 
120 994.5 

I21 005.3 
121 016.6 
121 028.6 
I21 041.3 
121 054.4 

121 068.3 
I21 082.7 
1 2 1  097.5 
I Z I  113. I 
121 129.0 

121 162.4 

121 197.6 

121 145.4 

I21 179.8 

I21 215.9 

1 2 1  234.4 
I21 253.5 
121 272.8 
I Z I  292.5 

I Z I  332.8 
I21 353.2 
121 373.9 
121 394.9 
IZ I  416.0 

I 2 1  312.4 

I21 437. 2 
121 458.5 
121 480. I 
I Z I  501.6 
121 523.2 

Statute 
miles. 

68.703 
68.704 
68. 705 
68. 706 
68.707 

68.710 
68.712 
68.715 
68.718 
68. 722 

68.726 
68.73? 
68.736 
68.741 
68.747 

68.753 
68.759 
68.766 
68.773 
68.781 

68.789 
68.797 
68.805 
68.814 
68.823 

68.833 
68.842 
68.852 
68.862 
68.873 

68.883 
68.894 
68.905 
68.916 
68.928 

68.939 
68.95 I 
68.962 
68.974 
68.986 

68.998 
69.01 I 
69.023 
69.035 
69.047 

Nautical 
miles. 

59.661 
59.662 
59.662 
59.664 
59.665 

59.667 
59.669 
59.672 
59.675 
59.678 

59.681 
59.685 
59.690 
59.694 
59.699 

59.705 
59.710 
59.716 
59.722 
59.729 

59.736 
59.743 
59.750 
50.758 
59.765 

59.774 
59.782 
59.791 
59.800 
59.808 

59.818 
59.827 
59.837 
59.846 
59.-856 

59.866 
59,876 
59.886 
59.897 
59.907 

59.918 
59.928 
59.939 
59.949 
59.960 

__- 
Lat. 

0 

45-46 
46-47 
47-48 
48-49 
49-50 

5c-5 1 
51-52 
52-53 
53-54 
54-55 

55-56 
56-57 
57-58 
58-59 
59-60 

60-61 
61-62 
62-63 
63-64 
64-65 

65-66 
66-67 
67-68 
68-69 
69-70 

70-71 
71-72 
72-73 
73-74 
74-75 

75-76 
76-77 
77-78 
78-79 
79-80 

80-8 I 
81-82 
82-83 
83-84 
84-85 

85-86 
86-87 
87-88 
88-89 
89-90 

Statute 
miles. 

69.060 
69.072 
69.084 

69.108 

69. 121 
69. I33 
69. 145 
69. 156 
69. 168 

69.180 
69. 191 
69. 202 
69.213 
69.224 

69.096 

69.235 
69.246 
69.256 
69.266 
69.275 

69.285 
69.294 
69.303 
69.311 
69.320 

69.328 
69.335 
69.343 
69.349 
69.356 

69.362 
69.368 
69.373 
69.378 
69.383 

69.387 
69.391 
69.395 
69.398 
69.400 

69.402 
69.404 
69.405 
69.406 
69.407 

Nautical 
miles.. 

59.97 1 
59.981 
59.992 
60.003 
60.013 

60.024 
60.034 
60.045 
60.055 
60.065 

60.075 
60.085 
60.095 
60.104 
60. 114 

60.123 
60. 132 
60.141 
60.150 
60. 158 

60. 166 
60. I74 
60. 182 
6 0 . 1 9 0  

60.'204 
6 0 . 2 1 0  
60.217 
60.223 
60.228 

60.234 
60.239 
60.243 
60.248 
6 0 . 2 5 2  

60. 197 

6 0 . 2 5 5  
60.259 
60.262 
60.264 
60.268 

60.268 
60.270 
60.271 
60.172 
6 0 . 2 7 2  

*The quantities in this column are identical with those on the odd-numbcred pagcs in the body of the table at the bottom of the column headed"Cont1n- 
uous sums of minutes." 



8 UNITED STATES COAST AND GEODETIC SURVEY. 

CONSTRUCTION OF POLYCONIC PROJECTIONS. 

Having the location to be covered by a projection, determine the scale and the interval of the projection lines 
which will be most suitable for‘the work in hand. 

SMALL SCALE PROJECTIONS (I-~OO,OOO AND SMALLER). 

Draw a straight line for a central meridian and a construction line (a  b in the figure) perpendicular thereto, each 
to be as central to the sheet as the selected interval of latitude and longitude will permit. 

On this central meridian and from its intersection with the construction line lay off the extreme intervals of 
latitude, north and south (m- and mm,) and subdivide the intervals for each parallel (m, and m,) to be represented, 
all distances* being taken from the table (p. 7, “Lengths of degrees of the meridian”). 

Through each of the points (ml, m, m,, m,) on the central meridian draw additional construction lines (cd, ef, 
gh, if) perpendicular to the central meridian, and mark off the ordinates ( x ,  zl, x,, x,, x,, z5) from the central meridian 
corresponding to the values* of “ X ”  taken from the table under “Coordinates of curvature ” (pp. I I to 189), for every 
meridian to be represented. 

At the points ( x ,  xl, x,, x,, x,, x 5 )  lay off from each of the construction lines the corresponding values * of “ Y” t 
from the table under “Coordinates of curvature’’ (pp. 1 1  to 189), in a direction parallel to the central meridian, 
above the construction lines if north of the equator, to determine points on the meridians and parallels. 

Draw curved lines through the points thus determined for the meridians and parallels of the projection. 

LARGE SCALE PROJECTIONS (I-IO,OOO AND LARGER). 

The above method can be much simplified in constructing a projection on a large scale. Draw the central meridian 
and the construction line a b, as directed above. On the central meridian lay off the distances * mm, and mm, taken 
from the table under “Continuous sums of minutes’’ for the intervals in minutes between the iniddle parallel 
and the extreme parallels to be represented, and through the points m, and m, draw straight lines c d and e f parallel 
to the line a b. On the lines a b, c d, and e f lay off .the distances * m x,, m, x,, and m, x, on both sides of the central 
meridian, taking the values from the table under “Arcs of the parallel in meters” corresponding to the latitude of 
the points in, m,, and m,, respectively. Draw straight lines through the points thus determined, xg,  for the ex!treme 
meridians. 

At the points x, on the line a b lay off the value * of Y corresponding to the intervals in minutes between the 
cehtral and the extreme meridians, as given in the table under “Coordinates of curvature,” in a direction Parallel 
with the central meridian and above the line, if north of the equator, to determine points in the central parallel. Draw 
straight lines from these points to the p&t m for the middle parallel, and from the points of intersection with the 
extreme meridians lay off distances * on the extreme meridians, above and below, equal to the distances mmz and mm, 
to locate points in the extreme parallels. 

Subdivide the three meridians and three parallels into parts corresponding to the projeotion interval and join 
the corresponding points of subdivision by straight lines to complete the projection. 

To construct a projection on an intermediate scale, follow the method given for small projections to the extent 
required to give the de&red accuracy. 

*The lengths of the arcs of the meridians and parallels change when the latitude changes and all disfances must be taken from the 

t Approximate method of deriving the values of y intermediate between those shown in the table. 
The rafw of any iwo successive ordinafes of curuafure, expressed i n  mefers, e 4 d s  fhe ratw of fhe squares of the corresponding abscissa 

,!?rumples.-Latitude 60’ to 6 1 O .  Given the value of y for longitude so’, 292.m8 (see table), to obtain the value of y for longitude 55‘. 

table opposite the latitude of the point in use. 

expressed i n  minufes or degrees. 

Similarly, y for 3’=379sm. 

42 Y 3=jjs5; hence y for 4u=6747m, 

which differs 2m from the tabular value, a negligible quantity for the intermediate values of y under most conditions. 



TERRESTRIAL ARCS. 9 
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1" 

- 
3 0.'9 2 2 
.922 
.922 
.922 
.922 

30.922 
.922 
.922 
.922 
.922 

30.922 
.922 
. 9 2 2  
.922 
.922 

30.922 
.922 
.922 
.922 
.922 

30.922 
.922 
.922 
.922 
. 9 2 2  

30.922 
.922 
.921 
.gar 
.921 

30. 921 
.921 
.921 
.92r 
.92r 

30.921 
.921 
.921 
.921 
.920 

30.920 
.920 
.920 
.920 
.920 

30.920 
.92o 
,920 
' 919 
* 9x9 

30.919 
* 919 
919 

* 919 
.OX9 

go. 918 

.9r8 

.918 

.918 
10.918 

.918 

-. 

41' 

123.69 
.69 
.69 
.69 
'69 

.69 
' 69 
.69 
.69 

I 23.69 
.69 
,h9 
.69 
.69 

.69 

.69 

.69 

.el 

.69 

.el 

.69 

.69 

123.69 

I 23.69 

!23.69 

I 23.68 
.68 
.68 
.68 
.68 

I 23.68 
.68 
.68 
.68 
.68 

123.68 
.68 
.68 
.68 
.68 

123.68 
.68 
.68 
.68 
.68 

I 23.68 
.68 
.68 
.68 
.68 

123.68 
.68 
.68 
.68 
' 67 

I 23.67 
.67 
.67 
* 67 
* 67 

123.67 

Latitude oo to IO-Arcs of the parallel in meters. 

6" 

154.61 
. G I  
.61 
.61 
.61 

154.61 
.GI 
.61 

I 

1- 
I 

6" I 7" 

185.53 
' 53 
' 53 
.53 
.53 

.53 

.53 

185.53 

' 53 
.61 
.61 

154.61 
.61 
.61 
.61 
.61 

154.61 
.61 
.61 
.61 
.61 

154.61 
.61 
.61 
.61 
.61 

154.61 
.61 

.61 

.60 

154.60 
.60 
.60 
.60 
.60 

154.60 
.60 
.60 
.60 
.60 

154.60 
.60 
.60 
.60 
.60 

ISC.60 
.60 
.59 
.59 
.59 

154.59 
.59 
'e59 
.59 
.59 

154.59 

. .61 

216.46 
.46 
.46 
' 46 
.46 

' 46 
' 46 
' 46 
' 46 

216.46 
.46 
.46 
.46 
* 46 

2 16.46 

216.45 
.45 
.45 
.45 
* 45 

216.45 
.45 
.45 
.45 
.45 

216.45 
.45 
.45 
.45 
* 45 

216.45 
45 
45 
.45 
.45 

216.45 
.44 
.44 
.44 
e 4 4  

216. e, 
e 4 4  
.44 
.44 
.44 

2 i6. '44 
a44 
.44 
e 4 4  
.44 

216.43 
.43 
.43 
.43 
* 43 

216.4.; 
. 4.1 
. 4.3 
.43 
.43 

216.42 

9" 

278.30 
' 30 
' 30 
.30 
' 30 

278.30 
.30 
' 30 
.30 
* 30 

278.30 
.30 
.30 
.30 
* 30 

278.30 
.30 
.30 
.30 
.30 

278.30 
.30 
30 

* 30 
.30 

278.30 
.29 
. 2 9  
.29 
* 29 

278. 29 
* 29 
' 29 
.29 
.29 

278. 29 
.29 
.29 
' 29 
. 2 8  

278.28 
.28 
.28 
.28 
.28 

278.28 
.28 
.28 
.28 
.27 

278.27 
.27 
.27 
* 27 
.27 

278. 27 
.27 
. 26 
.?6 
.26 

278. 26 

1' 

1855.3 
5.3 
5 .  3 
5.3 
5.3 

1855.3 
5.3 
5.3 
5.3 
5.3 

1855.3 
5.3 
5.3 
5.3 
5.3 

1855.3 
5.3 
5.3 
5.3 
5.3 

1855.3 
5.3 
5.3 
5.3 
5.3 

1855.3 
5.3 
5.3 
5.3 
5.3 

1855.3 
5.3 
5.3 
5.3 
5.3 

1855.2 
5.2 
5.2 
5. 2 
5. 2 

1855. 2 
5. 2 
5.2 
5.2 
5.2 

1855.2 
5.2 
5.2 
5. 2 
5.2 

1855. I 
5. 1 
5. 1 
5.1 
5. I 

1855. I 
5.1 
5. I 
5. 1 
5. 1 

1855. I 

2' 3' 

5566. o 
6.0 
6. o 
6. o 
6. o 

5566. o 
6. o 
6. o 
6. o 
6. o 

5566. o 
6. o 
6. o 
6.0 
6.0 

5566. o 
6. o 
6. o 
6.0 
6.0 

5565.9 
5.9 
5.9 
5.9 
5.9 

5565.9 
5.9 
5.9 
5.9 
5.8 

5565.8 
5.8 
5.8 
5.8 
5.8 

5565.7 
5. 7 
5. 7 
5.7 
5.7 

5565.7 
5.6 
5.6 
5.6 
5.6 

5.5 
5.5 
5 . 5  
5 . 5  

5565.4 
5.4 
5.4 
5.4 
5.4 

5565.3 
5.3 
5.3 
5.2 
5. 2 

5565.6 

5565.2 

4' ~ 6' 

7421.4 
1.4 
1.4 
1.4 
1.4 

7421.3 
1.3 
1.3 
1.3 
1.3 

7421.3 
1 . 3  
1.3 
1.3 
I. 3 

7421.2 
I. 2 
I .  2 
I. 2 
I. 2 

7411. 2 
I. 2 
I. I 
I .  I 
I. I 

7421. I 
I. I 
1.0 
I. 0 
I .  0 

7421.0 
1 . 0  
I. 0 
0.9 
0.9 

7420.9 
0.9 
0. 8 
0. 8 
0.8 

7420.7 
0. 7 
0. 7 
0. 7 
0.6 

7420.6 
0. 6 
0.5 
0 . 5  
0 . 5  

7420.4 
0.4 
0.4 
0.3 
0.3 

7420.3 

9276.7 
6. 7 
6. 7 
6. 7 
6. 7 

9276.7 
6. 7 
6. 7 
6. 7 
6. 7 

9276.6 
6. 6 
6.6 
6.6 
6. 6 

9276.6 
6.6 
6.5 
6.5 
6.5 

9276,s 
6.5 
6.4 
6.4 
6.4 

9276.4 
6.4 
6.3 
6.3 
6.3 

9276.3 
6. 2 
6. 2 
6. 2 
6. I 

9276. I 
6. I 
6.0 
6. o 
6. o 

9275.9 
5.9 
5.9 
5.8 
5 . 8 

9275.7 
5.7 
5.7 
5.6 
5.6 

9275.5 
5.5 
5.5 
5.4 
5.4 

9275.3 



-- 

Lot. 
ralue of I /  

hfttm;. 
30.713 

3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.7'3 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
-- 

Sums of seconds for mid- 
dle la t i tude oo 30' 

-- 
I /  

1 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

'5 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
I 
2 

3 
4 

3 
7 
8 
9 

60 

M C t W S .  

30.71 
61.43 
92.14 

I 22.85 

153.56 
184.28 
214.99 
245.70 
276.42 

307.13 
337.84 
368.56 
399.27 
429.98 
460.69 
491.41 
522. I2 
552.83 
583.55 

614.26 
644.97 
67569 
706.40 
737.11 
767.82 
798.54 
829.25 g: g 
921.39 
952.10 
982.82 

I 013.53 
1044.24 
I 074.95 
I 105.67 
I 136.38 
1 167.09 
I 197.81 

I 228.5% 
I 259.23 
I 289.95 
I 320.66 
I 351.37 
I 382.08 
I 412.80 
I 443.51 
I 474.22 
I 504.94 

1 535.65 

1597.08 
I 566.36 

I 627.79 
I 658.50 
I 689.21 
1719.93 
I 750.64 
1781.35 
I 812.07 ~ 

1 842.79 

Value of I /  

M C t W S .  

1842..79 
f 79 
.79 
.79 

1842.79 
.79 
.79 
.79 

. .79 

1842. 79 
* 79 
.79 
* 79 
.79 

1842.79 
79 

.79 
* 79 
.79 

1842.79 
.79 
* 79 
.79 
. 7 3  

1842.79 
* 79 
* 79 
* 79 
*79 

1%. 79 
* 79 
* 79 
-79 
.79 

x8qz. 79 
.79 
.79 
.79 
.79 

1842.79 
.79 
* 79 
* 79 
.79 

1842.79 
* 79 
* 79 

7Y 
* 79 

1842.79 
.79 
.79 
.79 
* 79 

1842.79 
.79 
.79 . -  

.79 
* 79 

1842.79 

.:ontinuoils s u m s  of min 
lites from latitude oo OO/ 

I 

I 
2 
3 
4 

i 
7 
8 
9 

10 
I 
2 
3 
4 

' 5  
7 
8 
9 

20 
I 
2 
3 
4 

' 5  
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 

i 
9 

50 

3 
4 

1 
2 

!3 
9 

60 

M C t W S .  

I 842.8 
3 685.6 
5 528.4 
7 371. I 

9 213.9 
1 1  056.7 
12 899.5 
14 742.3 
16 585. I 

18 427.9 
20 270.7 

23 956.2 
25 799.0 
27 641.8 
29 484.6 
3' 327.4 
33 170.2 
35 613.0 

36 855.8 
38 698.5 
40 541.3 
42 384.1 
44 226.9 
46 069.7 
47 912.5 
49 755.3 
5' 598. I 
53 440.9 

55 283.6 
57 126.4 
58 969.2 

64 497.6 

22 113.4 

60 812.0 
62 654.8 

66 340.4 
68 183.2 
70 026. o 
7 1  868.7 

73 711.5 
75 554.3 
77 397. I 
79 239.9 
81 082.7 

82 925.5 
84 768.3 
86611.0 
88 453.8 
go 296.6 

92 139.4 
93 982.2 
95 825.0 
97 667.8 
99 510.6 

101 353.4 
103 196.2 
105 038.9 
106 881.7 
108 724.5 
I I O  567.3 

f o 1 .  the* 

Longitude. 

o /  

0 1  
2 
3 
4 

" 5  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

'5 

0 10 

2 0  

I 0 0  

10 

20 

X 

M C t W S .  

1855.3 
3 710.7 
5 566.0 
7 421.4 
9 276.7 

I 1  132. I 
12 987.4 
14 842.8 
16 698.1 

27 830.2 
18 553.4 

37 106.9 
46 383.6 
55 660.3 
64 937. I 
74 213.8 
83 490.5 
92 767.2 
IO2 044.0 

111 320.7 
120 597.4 
129 874. I 
139 150.9 
148 427.6 

157 704.3 
166 981.0 
176 257.8 
185 534.5 
194 811.2 

204 087.9 

222 641 
213 364.7 

333 962 
445 283 
556 603 
667 924 
779 245 
890 566 

I 001 886 

I 114207 
I 224 528 
I 335 848 
I447 169 
I558490 
I 669 810 
I 781 131 
I 892 452 
2 003 772 
2 115 093 

2 226 414 
2 337 735 
2 449 055 
2 560 376 
2 671 697 
2 783 017 
2 894 338 
3 005 659 
3 116 979 

3 339 621 
3 228 300 

.- 

T 

Mrkn. 

0.0 

0.0 

0.0 

0. 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-- 
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- 
Lat . 

o /  

IO0 
I 
2 

3 
4 

I 05 
6 
7 
8 
9 

I I O  
I1 
I2 
I3 
I 4  

1 15 
16 

3 
19 

I 2 0  
?I  
2 2  

23 
24 

1 2 5  
26 
27 

29 

1 30 
31 
32 
33 
34 

1 35 

37 

39 

1 40 
41 
42 
43 
44 

1 45 
46 
47 
48 
49 

1 50 
5' 
52 
53 
54 

1 55 
56 
57 
58 
59 

I 6 0  

?8 

36 

38 

- 

30.918 
.918 
* 917 
.917 
917 

36.917 
-917 
.917 
.916 
.916 

30.916 
.916 
.916 
* 9'5 
.9'5 

30.9'5 
f 915 
9x5 
9'5 

* 914 

30.914 
.9I4 
.914 
* 9'3 
.9'3 

30.  9'3 
.913 
.913 
.912 
.912 

30. 912 
.912 
.911 
.911 
. g r r  

30.9fI 
.9IO 
.9IO 
.91o 
.910 

5 0 .  909 
909 

* 909 
* 909 
.9& 

30.908 
.go8 
e908 
907 

f 907 

30.907 
.go6 
*9* 
.go6 
.go6 

50.905 
* 905 
* 905 
* 904 
.904 
3a 904 

6 1 . 4  
.4 
.83  
.83 
83 

61.83 
. 83  
.83 
.83 
.83 

61.83 
83 

* 83 
* 83 
.83 

61.83 
* 83 
.83 
.83 
83 

* 83 
f 83 
* 83 
* 83 

* 83 
* 83 

61.83 

61.83 

. 8 2  

.82  

61.82 
.82 
.82 
.82 
. 8 2  

61.82 
.82 
.82 
.82 
.82  

61.82 
. 82  
.82 
.82  
.82 

61.82 
.82 
.82 
.81 
.8I 

61.81 
. 8r  
.81 
.81 
.8I 

61.81 
. 8 i  
.81 
.81 
.81 

61.81 

92.75 
75 
75 

* 75 
75 

92.75 
.75 
* 75 
* 75 
. 75  

92.75 
.75 
* 75 
* 75 
* 75 

92.75 
* 74 
f 74 
74 
74 

92.74 
.74 
.74 
- 7 4  
* 74 

92.74 
* 74 
74 

-74 
.74 

92.74 
* 73 
73 

.73 

.73 
97.73 

.73 
* 73 
* 73 
* 73 

92.73 
* 73 
* 73 
73 
73 

92.72 
72 

' 72 
* 72 
* 72 

92-72 
* 72 
f 12 
* 72 
. 7 2  

92.72 
-71 
e 7 1  
* 71  
71 

92-71 

123.67 
* 67 
.67 
.67 
67 

123.67 
.67 
* 67 
f 67 
.66 

123.66 
.66 
.66 
.66 
.66 

123.66 
.66 
.66' 
.66 
.66 

123.66 

* 65 
* 65 
65 

* 65 
.65 
* 65 
* 65 

.65 
* 65 
* 64 
* 64 

123.64 
* 64 
* 64 
.64 
.64 

123.64 
.64 
.64 
63 

* 63 
123.63 

63 
e63 
* 63 
* 63 

123.63 
.63 
.62 
.62 
.62 

123.62 
.62 
.62 
.62 
.62 

123: 61 

.66 

123.65 

123.65 

Latitude 10 to 2O-Am of the parallel in meters. 

0') 
- 
185.51 

* 5' 
50  

.so 
50 

185.50 
.so 
* 50 
* 50 
.so 

185.50 
.so 
.49 
e49 
e49 

.49 
-49 
* 49 
-49 

185.48 
* 48 
.48 
.48 
.48 

185.48 
48 

.48 
* 47 
47 

185.47 
e47 
47 

.47 
f 47 

185.46 
.46 
* 46 
* 46 
.46 

185.46 
* 45 
* 45 
f 45 
* 45 

185.45 
45 

* 45 
-44 
e 4 4  

185.44 
.44 
-44 
* 43 
* 43 

185.43 
.43 
.43 
* 43 
.42 

185.42 

185.49 

- 

216.42 
* 42 
42 

e42 
42 

216.42 
* 42 
42 

e41 
.41 

216.41 
-41 
.4I  
e41 
* 41 

216.41 
-40  
e40 
* 40 
* 40 

216.40 
.40 
-40  
* 39 
* 39 

216.39 
f 39 
* 39 
' 39 
* 38 

216.38 
e38 
38 

.38 
38 

216.37 
* 37 
* 37 
.37 
* 37 

216.37 
36 

* 36 
36 

* 36 
216.36 

35 
* 35 
* 35 
* 35 

216.35 
-34 
* 34 
34 
34 

216.34 
.33 
* 33 
.33 
.33 

216.33 

S// 

278.26 
.26 
.26 
.26 
25 

278.25 
* 25 
* 25 
* 2s - e 2 4  

278.24 
.24 
-24 
a 2 4  
* 24 

278.24 
* 23 
23 
23 

* 23 

278.23 
* 23 
. 2 2  
. 2 2  
. 2 2  

278.22 
.22 
. P I  
. 2 I  . .21 

278. 21 
.20 
. 2 0  
. 2 0  
. 2 0  

278.20 
. I 9  
. I 9  
. I 9  
. I 9  

278.18 . 18 . 18 . I 8  . 18 
278.17 

. I 7  
* 17 
117 
.16 

278.16 
.16 
* 15 
* I5 
* I S  

278.15 
. I 4  
* I4 
. I4 
14 

278. I3  

1' 

1855. I 
5 .  1 
5 . 0  
5 . 0  
5.0 

1855. o 
5 . 0  
5 .0 
5 . 0  
5 . 0  

1855.0 
5 . 0  
4.9 
4.9 
4.9 

1854.9 
4.9 
4.9 
4.9 
4.9 

1854.8 
4.8 
4.8 
4.8 
4.8 

1854.8 
4.8 
4.8 
4.7 
4.7 

1854.7 
4.7 
4. 7 
4.7 
4. 7 

1854.6 
4.6 
4.6 
4.6 
4.6 

1854.6 
4.5 
4.5 
4.5 
4.5 

1854.5 
4.5 
4.5 
4.4 
4.4 

1854.4 
4.4 
4.4 
4. 3 
4. 3 

1854.3 
4.3 
4. 3 
4.3 
4.2 

1854.2 

9' 

3710. I 
0. I 
0. I 
0. 1 
0.0 

3710.0 
0.0 
0. 0 

10.0 

9.9 

3709.9 
9.9 
9.9 
9.8 
9.8 

3709.8 
9.8 
9.8 
9.7 
9.7 

3709.7 
9. 7 
9.6 
9.6 
9.6 

3709.6 
9.5 
9.5 
9.5 
9.5 

3709.4 
9.4 
9.4 
9.3 
9.3 

3709.3 
9. 2 
9.2 
9.2 
9.2 

3709. I 
9. 1 
9.0 
9.0 
9.0 

3708.9 
8.9 
8.9 
8.9 

3708.8 
8.8 
8. I 
8.7 
8.7 

3708.6 

8 .5  
8.5 
8.5 

3708.4 

8.8 

8.6 

a/ 
- 
5565- 2 

5.2 
5 .  I 
5.1 
5. I 

5 . 0  
5 .0 
5 . 0  
4.9 

5564.9 
4.9 
4.8 
4.8 
4.8 

5564.7 
4.7 
4.6 
4.6 
4.6 

5564.5 
4.5 
4.5 
4.4 
4.4 

4.3 
4.3 
4. 2 
4. 2 

5565.0 

5564.3 

5564.1 
4, 1 
4. 1 
4.0 
4.0 

5563.9 
3.9 
3.8 
3.8 
3. 7 

5563.7 
3.6 
3.6 
3.6 
3.5 

5563.5 
3.4 
3.4 
3. 3 
3.3 

5563.2 
3. 1 
3. I 
3 .0  
3.0 

2.9 
2 .8  
2.8 
2.7 

5562.9 

5562.7 -- 

7430.3 
0. 2 
0. 2 
0. I 
0. I 

7420. I 
0.0 
0.0 

19.9 
9.9 

7419.9 
9-23 
9.8 
9. 7 
9.7 

7419.6 
9.6 
9.5 
9.5 
9.4 

7419.4 
9.3 
9.3 
9.2 
9.2 

7419.1 
9. 1 
9.0 
9.0 
8.9 

7418.9 
8.8 
8.8 
8.7 
8.6 

7418.6 
8 .5  
8.4 
8.4 
8.3 

7418.3 
8.2 
8. I 
8. I 
8.0 

7417.9 
7.9 
7.8 
7. 7 
7.7 

7417.6 
7, 5 
7.4 
7.4 
7.3 

7417.3 
7.2 
7. I 
7.0  
7 . 0  

7416.9 

--- 

6) 

-.- 

9275.3 
5.3 
5. = 
5 . 2  
5 .  I 

9275. I 
5.0 
5 .0  
4.9 
4.9 

9274.8 
4.8 
4. 7 
4.6 
4.6 

9274.5 
4.5 
4.4 
4.4 
4.3 

9274.2 
4.2 
4. I 
4.0 
4.0 

9273.9 
3.8 
3.8 
3.7 
3.6 

9273.6 
3.5 
3.4 
3.4 
3.3 

9273.2 
3. 1 
3. I 
3.0 
2.9 

9272.8 
2.7 
2.7 
2. 6 
2 . 5  

9272.4 
2.3 
2.3 
2.2 
2. I 

9272.0 
1.9 
I. 8 
1.7 
1.7 

9271.6 
1.5 
1.4 
1.3 
1.2 

9271. I 
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Lat. 

O I  

1 0 0  
I 
2 
3 
4 

1 0; 

7 
8 
9 

I 10 
I 1  
I2 
I3 
14 

1 1s 
16 
I7 
18 
I9 

1 20 
21 
22 

23 
24 

1 25 
26 
27 
28 
29 

1 3 0  
31 
32 
33 
34 

1 35 
36 
37 
38 
39 

I 40 
41 
42 
43 
44 

1 45 
46 
47 
48 
49 

I 50 
51 
52 
53 
54 

I 55 
56 
57 
58 
59 

1 6 0  

Latitude I= to ~O-Meridional arcs. 

Vdueof I' 

Mi. 
30.713 

3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

P 713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30- 7x3 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
-~ 

Sums of seconds for mid- 
dle latitude IO 30' 

I f  

I 
2 

3 
4 

5 
7 
8 
9 

10 
I 
2 
3 
4 
15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

2i 
l 
9 

30 

3 
4 

I 
2 

36 
7 
8 
9 

40 

3 
4 

I 
2 

45 
7 
8 
9 

5 0  

3 
4 

I 
2 

si 
7 
8 
9 
60 

'Kclrr. 

30.71 
61.43 
92. I4 
122.85 

215.00 
245. 71 
276.42 

307.14 
337.85 
368.56 
399.28 
429.99 
460.70 
491.42 
522.13 
5 2.84 

:g: s 

5 5 3.56 

675.74 
706.41 
737.12 
767. 84 
798.55 

859.98 
890.69 

952. I? 
982.83 

I 013.54 
I 044.26 
1 074.97 
I 105.68 
I 136.40 
I 167. 1 1  
I 197.82 

I 228.54 

320.68 
351.39 
382. IO 
41 2.82 
443.53 
474.24 
504- 96 

535.67 
566.38 
597.10 

I 627.81 
I 658.52 
I 689.23 
1719.95 
I 7 0.66 

829.26 

921.40 

: :g:3 

I 7  5 1.37 

Value of 11 

.- - - - -. 

MC&fS. 
1842.79 

* 79 
.79 
.79 
* 79 

1w. 79 
79 

* 79 
* 79 
* 79 

1%. 79 

2 
.& 
.& 

1842. 80 
40 
.& 
.& 
.& 

1%. 80 
.& 
.& 
.& .& 

I@. 80 .so 
.& 
.& 
.& 

1842.80 
.& 
.& 
.& 
.& 

.& 

.& 

.& 

.& 

.& 

.& 

.& 

.SI 
I@. 81 

.SI 

.SI 

.SI 

.81 

I*. 81 
.S I  
.81 
.81 
.81 

18q.81 
.SI 
.81 
.S I  
.SI 

1%. 81 

1842.80 

1842. 80 

Continuous sums of min- 
utes from latitude x ?  00' 

f 

I 
2 
3 
4 

5 
7 
8 
9 

1 0  
I1 
I2 
13 
14 

2 
:1; 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
33 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 ; 
49 

50  
51 
52 
53 
54 
55 
56 
57 
58 

MrksS. 

I 842.8 
3 685.6 
5 528.4 
7 371.2 
g 214. o 

X I  056.8 
12 899.6 
I4 742.3 
16'585. I 

18 427.9 
zo 270.7 

25 799.' 
27 641.9 
29 484.7 
31 327.5 
33 170.3 
35 013.1 

21; ; i t  ; 

36 855.9 
38 698.7 
40 541.5 
42 384.3 
44 227. I 
46 069.9 
47 912. j 

49 S I 5  735 -3 
53 441.1 

55 283.9 
57 126.7 
58 969.5 

64 497.9 
66 340.7 
68 183.5 
70 026.3 
71 86g. I 

73 711.9 
75 554.7 
77 397.5 
79 240.3 
81 083. I 
82 925. 9 
84 768.7 
88 454.-3 
90 297.1 

60 812.3 
62 655. I 

86.611.5 

921 9 9  
93 &2:7 
95 828.6 
9766 .4 
99 511.2 
IO1 354.0 
103 196.8 
105 039.6 
106 882.4 
108 72 . 2  
1 x 0  5d.o 

Lollgitllde. 

O I  

0 1  
2 

3 
4 

" 5  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
5 0  
55 

05 

15 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

1 0 0  

IO 

20 

2 0 0  

10 00 
I1 00 
I2 00 
'3 00 
14 00 

15 00 
16 00 

I 7  00 
18 00 
19 aJ 

2 0 0 0  
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 

fS : 
29 00 
3000 

Mclhr. 

I 855. I 

5 565.2 
7 420.3 
9 275.3 

1 1 1  0 4  

I4 40.5 
16 695.6 

18 550.6 
27 826. o 

3 710. I 

12 d5: 4 

46 3i 376. IOI.2 
55 651.9 
64 927- 2 
83 477. 
9275 - 2  

74 202.5 

102 ozi. 5 

129 5 54.3 

166 955.2 

111 303.7 
I2 0  79.0 

139 129.6 

157 680.2 

176 230. 

1 4 8  404.9 

I85 506. I 
I94 781.4 

204 056.7 
213 331.9 
222 607 
333 91 1 
445 214 
556 518 
667 822 
779 126 
890 429 

1 0 0 1  733 

I 113 037 
1 224 340 
1 335 643 
1 446946 
1 558 249 
1 6 6 9  551 
1780854 
1892 I57 
2 003 459 
2 114 761 

2 226 063 
2 337 364 
2 @3 666 
2 559 967 
2 671 268 
2 569 
2 93869 
3005 170 
3 116 470 
3 227 770 
3 339 070 

vo t ion. 

Y 

Mdm 

0.0 
0.0 
0.0 
0. I 
0. I 
0. 2 
0. 2 
0.3 
0.4 

0.5 

1.9 
2.9 
4.2 
5 . 8  
7.5 
9.5 
11.7 
14.2 

16. g 
19.9 
23.0 
26.4 
30. I 
34.0 
38. I 
42.4 
47.0 
51.8 

56.9 
62.2 
68 
'53 
27 1 

424 
610 

1. I 

12: 
1373 

1695 
2 051 
2 44' 
2 865 
3 323 
3 814 

5 492 
6 120 

6 781 

8 205 

t K  

7 476 

8 967 
9 764 
10 595 
11 459 
12 358 
'3 290 
I4 256 
1s 256 
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Lat . 

0 1  

l o a  
I 
1 

3 
4 

9 05 
6 

i 
9 

a IO 
I1 
I2 

I3 
I4 

1 ' 5  
16 
7 7  
I8 
I9 

a a0 
1 1  
22 

13 
14 

1 15 
26 
97 
a8 
29 

a 30 
3' 
32 
33 
34 

2 35 
36 

3 4 
39 

2 40 
41 
42 
43 
44 

1 45 
46 

4i 4 
49 

2 50 
5' 
52 
53 
54 

2 55 

57 

59 
a 60 

56 

58 

1" 

- 

30. 904 
.903 
.903 
.903 
.go2 

30.902 
.902 
.go1 
. got 
.go1 

30.900 
.goo 
.900 
.899 
* 899 

50-899 
.898 
.898 
.898 
.897 

10.897 
Bg7 

.8g6 
* 895 

io. 895 
' 895 
,894 
.894 
.894 

10. 893 
.893 

.896 

.892 

.892 
,891 

io. 891 
.891 
.890 
.890 
,889 

,o. 889 
.889 
.888 
.888 
.887 

0.887 
.887 
.886 
.886 
* 8.85 

. xn4 

.883 

0.885 

,884 

.883 
0 . 8 8 2  
. 882 
,882 
,881 
.881 
0,880 

61.81 
.81 
.8I  
.81 
.81 

61.81 
.& 
.& 
.& 
.& 

61.80 
.& 
.& 
.& 
.& 

61.80 
79 

* 79 
* 79 
* 79 

61.79 
* 79 
* 79 
-79  - 79 

61.79 
79 

* 79 
* 79 
.79  

61.79 
* 79 
.79 
*?9 
.79 

61.79 
.78 
.78 
* 78 
' 78 

5 1 . 7 8  
* 78 
* 78 
* 78 
* 78 

51.78 
* 77 
.77 
* 7 7  
77 

51.77 
. 7 7  
* 77 
* 77 
* 77 

51.77 
.76 
* 76 
.76 - 76 

51. 76 

1" 

123.61 
.61 
.61 
.61 
.61 

123.61 
.60 
.60 
.60 
.60 

123.60 
.60 
.bo 
.60 
.60 

123.60 
59 

* 59 
* 59 
' 59 

123.59 
' 59 
*59  
- 5 8  
* 58 

123.58 
.58 
* 58 

57 
' 57 

123.57 
a 5 7  
. 5 7  
* 57 
' 57 

123.57 
.56 
' 56 
' 56 
a56 

123.56 
.56 
* 56 
- 5 s  
* 55 

123.55 
.55 
. 5 5  
* 54 
* 54 

123.54 
.54 
.54  
.53 
* 53 

123.53 
53 

.53 
* 52 
* 52 

123.52 

Latitude 20 to 3°--Arcs of the Ppnuel in metar. 
- 6" 

1(// 

- 
216.33 

* 33 
-32 
* 32 
* 32 

216.31 
e31 
* 31 
-31 
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Il.Zetlrrs. 

30.71 
61.43 
92. I4 

122.86 
'53.57 
I&. 29 
215. 00 
245.7x 
276.43 

307.14 
337.86 
368.57 
399.29 
430.00 
460.71 
491.43 
522.14 
552.86 
583.57 

614.29 
645.00 
675.71 
706.43 
737.14 
767.86 
798.57 
829.29 
860.00 
890.71 

921.43 

I 013.57 
1 044.29 
I 075.00 
I 105.71 
1 136.43 
I 167. 14 
I 197.86 

I 228.57 
I 259.29 
I zgo.00 

1 351.43 

I 412.86 
I 443.57 
1 474.29 
I 505.00 

I 535.71 
I 566.43 
1 597.14 
I 627.86 
1658.57 

;E: 2 

1320.71 

1 382. I4 

I Metms. 

I 852.8 
3 7 3 . 6  
5 5 5  .4  
7 411.3 

11 9*1 116.9 

12 969.7 

16 675. j 
14 822.5 

o /  Mews. 

I 842.8 

7 371.4 
g 214.2 

12 w. 9 
14 742.7 
16 585.6 

18 @* 4 
20 271.3 
22 114. I 
23 957- 0 
25 799.8 
27 642.7 
29 485.5 
31 328.4 
33 171.2 
35 014.1 

36 856.9 
38 699.8 
40 542.6 
w 385. S 

3 6%. 7 
5 528.5 

I1 057.0 

44 228.3 
46 VI. 2 
47 914.0 
49 756.9 
51 599.7 
53 442.6 

55 2%. 5 
57 128.3 
58 971.2 
60 814.0 
62 656. g 
64 499.8 
66 342.6 
68 185.5 
70 028.3 
71 871.2 

73 714.1 
75 556.9 
77 399.8 
79 242.7 
81 085.5 
82 928.4 
84 77'. 3 
86 614. I 
88 457.0 
90 299.9 

92 142.7 
93 985.6 
95 828.4 
97 671.3 
99 514. '1 

IO1 357:O 
103 199.9 
105 042.8 
io6 885.7 
Io8 728.5 
I10 571.4 

1 
2 

3 
4 

0 1  
2 

3 
4 

0. I 
0.1 
o.a 
0.4 
0.5 
0.7 
0.9 
1. I 

1.4 

0 5  
6 

z 
9 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 

IO 
I 
2 

3 
4 

I2 
7 
8 

1 0  
1 
2 
3 
4 

3. a 

5: : 
12.7 

If. 3 
22.6 
28.6 
35.3 
42. 1 

50.8 
59.6 
69.1 
79.3 
90.3 

101. g 
I 14.1 
127.3 
141. o 
'55.5 
170.7' 
186.5 
203 
457 
812 

; 3 
2 488 
3 249 
4 [I2 

'd 
z 
9 

20 
I 
2 

3 
4 

3 4 ' 1  4 

30.714 
4 
4 
4 
4 

P. 7 w  
4 
4 
4 
4 

30. I14 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

"5 
7 
8 

7 
8 
9 

30 
I 
2 

3 
4 

32 
b 
9 

40 

3 
4 

I 
2 

42 
7 

9 

50 

3 
4 

a 

I 
2 

9 

30 
I 
2 
3 
4 

35 
b 
9 

40 

3 
4 

I 
2 

4d 
7 
8 
9 

50 

3 
4 

I 
2 

1642.86 
.86 
.86 
.86 
.86 

I@. 86 
.86 
.86 
.86 
.86 

1842.86 
.86 
.86 
* 87 
.87 

00 
00 
00 
00 
00 

00 
00 
00 
00 
00 
00 

- 

I 2 2 2 3  260 30.715 
5 
5 

2 334 410 
2 445 557 
2 556 703 
2 667 846 

5 
5 

2 778 988 
2 890 127 
3001 265 
3 112 399 
3 223 530 
3 334 659 

7 
8 

2 .88 
1842.88 
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- 
1" 

- 

50.848 
.847 
.846 
.846 
' 845 

io. 845 
.a44 
.843 
843 

io. 841 
.841 
.840 
.839 
' 839 

io. 838 
.a37 
.a37 
.836 
.835 

!O. 835 
.834 
.833 
* 833 
.83a 

10. 831 
.831 
.830 
,829 
.828 

,o. 828 
.827 
.8a6 
.826 
. 8 a 5  

.824 

.823 

.gar 

10. 8ax 
. a 2 0  

, 818  
. B I B  

10. 817 
.816 
.816 

.814 

,O. 824 

. aaa 

. a1 

. S I 5  

10. 813 
.813 
. 812 
. 8 r r  
.810 

10. 809 
.%9 
.808 
.807 
,806 

lo. 806 
- 

-- 
P' Lat. 

I .- 
0 1  

4 -  
I 
a 
3 
4 

4 05 
6 
7 
8 
9 

4 1 0  
I 1  
12 

I3 
14 

4 '5 
16 
17 
I8 
'9 

4 2 0  
21 
22 

23 
24 

4 25 
.c 26 

27 
28 
29 

4 30 
3' 
32 
33 
34 

4 35 

37 

39 

4 40 
41 
42 
43 
44 

4 45 
46 
47 
48 
49 

4 50 
5' 
52 
53 
54 

4 55 
56 
57 
58 
59 

4 60 

36 

38 

- 

W' 6'' 6" 4' 1' w 

61.70 
* 70 
- 7 0  
.69 
.69 

61.69 
-69 
.69 
.68 
.68 

61.68 
.68 
.MI  
.68 
.MI 

61.68 
* 67 
* 67 
e67 
* 67 

61.67 
.67 
67 

-67 
67 

61.67 
.66  
-66 
.66 
.66 

61.66 
.66 
.66 
-65 
* 65. 

61.65 
* 65 
* 65 
64 
64 

61.64 
.64  
64 
64 

.64  
61.64 

* 63 
.63  
* 63 
* 63 

61.63 
-63  
* 63 
.62 
.62  

61.62 
.62 . 62 
.61 
.61 

61.61 
- 

277.63 
.62 
.62 
.61 
.61  

277.60 
-59  
.59 - 58 - 58 

=77.57 - 56 
* 56 
- 5 5  - 55 

277.54 
* 53 
53 

-52  
'52 

277.5' 
* 50 
-50  
* 49 
49 

277.48 
* 47 
* 47 
.46 
.46 

277.45 
-44 
a 4 4  

* 43 
* 4= 

277- 4 1  
41 

* 40 
-39  
* 38 

277.38 
-37 
-37 - 36 
36 

277.35 
*34 
*34 
a33 
* 33 

277.32 
31 

*31 
30 

* 29 
277.28 

.28 
* 27 
.26 
,26 

277- 25 
c 

1850. g 
0.9 
0.8 
0.8 
0.7 

1850.7 
0.7 
0.6 
0.6 
0 . 5  

1850.5 
0 .5  
0- 4 
0.4 
0 . 3  

1850.3 
0 . 3  
0. 2 
0 .2  
0. I 

1850. I 
0.. I 
0.0 

50 .0  
49- 9 

1849.9 
9 . 9  
9 .8  
9 . 8  
9.7 

1849.7 
9.7 
9 .6  
9 .6  
9.5 

1849.5 
9.4 
9 .4  
9 .3  
9 .3  

1 4 9 . 2  
9.2 
9.1 
9.1 
9.0 

18qg.O 
9.0 
8 . 9  
8 . 9  
8.8 

1848.8 
8.8 
8.7 
8.7 
8 .6  

1848.6 
8.5  
8 .5  
8 . 4  
8 . 4  

1848.3 - 

3701.7 
I.  6 
I.  6 
1.5 
1.4 

3701.4 
1.3 
I. 2 
1 . 1  
I. I 

3701. o 
0.9 
0.8 
0.8 
0.7 

3700.6 
0- 5. 
0.4 
0 . 4  
0 . 3  

3700- 2 

7 0 0 . 0  
699.9 

9 . 8  
3699.8 

9.7 
9 . 6  
9.5 
9- 4 

0. I 

3699.3 
9 .2  
9. 1 
9. I 
9 . 0  

3%;: g 

:: z 8.7 

3698.5 
8 . 4  
8 .3  
8.2 
8. I 

3698.0 
8. o 
7 .9  
7.8 
7.7 

3697.6 
7 .5  
7- 4 
7.3 
7 .2  

3697. I 
7.1 
7.0  
6 . 9  
6 . 8  

3696.7 - 

5552.6 
2 .5  
2.4 
2 . 2  
2. I 

5552.0 
1.9 
I.  8 
I.  6 
1.5 

5551.4 
I *  3 
I. 2 
1 . 0  
0 .9  

5550.9 
0.7 
0.6 
0.4 
0 . 3  

5550.2 

50. 0 

49.8 
9.7 

5549.6 
9.5 
9 . 4  
9 .2  
9.1 

5549.0 
8 . 9  
8 .8  
8.6 
8.5 

5548.4 
8 .3  
8. I 
8. o 
7.8 

5547.7 
7.6 
7.5 
7.3 
7.2 

5547. I 
7 . 0  
6 . 8  
6.7 
6.5 

5546.4 
6 .3  
6. I 
6. o 
5.8 

5545.7 
5.6 
5.4 
5.3 
5. ' 

s545.0 

0. I 

123.39 - 39 
* 39 
-38  
38 

123.38 
* 38 
* 38 
-37 - 37 

123.37 
* 37 
- 3 6  
* 36 - 36 

123.35 - 35 
35 

-35 
* 34 

123.34 
*34 
* 33 
- 3 3  
33 

123.32 
* 32 
32 

* 32 
* 31 

123.31 
-31 
30 

* 30 
* 30 

123.29 
* 29 
29 

* 29 
.28 

123.28 
.2a 

27 
' 27 
27 

123.26 
.26 
.26 
.26  
* 25 

123.25 
* 25 
*24 
e 2 4  
-24 

123.23 
23 

* 23 
23 

123.22 
.22  

- 

7403.4 
3.3 
3. 'I 
3 .0  
2 .8  

7402.7 
2.5 
2.4 
2.2 
2. I 

7401.9 
1.8 
I.  6 
1.5 
1 .3  

7401. 2 
1.0 
0.8 
0 . 7  
0.5 

7400.3 

400.0 
399.8 

9.7 
7399.5 

9 . 3  
9 .2  
9.0 

0. I 

8 .9  

7398,7 
8.5 
8 . 3  
8. 2 
8. o 

7397.8 
7.6 
7 . 4  
7.3 
7. I 

7396.9 
6.7 
6.6 
6.4 
6 .3  

7396.1 
5 . 9  
5.7 
5 . 6  
5 .4  

7395.2 
5 .  c 
4.8 
4.7 
4.5 

7394.3 
4.1 
3.4 
3.7 
3.5 

7393.3 - 

9254.3 
4.1 
3.4 
3. E 
3.6 

9253.4 
3.2 
3. c 
2.2 
2. L 

9252.4 
2 . 1  
2. c 
I .  E 
I .  t 

9251.4 

0.2 
0. t 

1 . ;  
I .  C 

9250.4 
0. 5 

50. c 
49. f 

9. f 
9249.1 

9.2 
9. ( 
8. 
8. : 

9248. : 
8. 1 
7. I 
7. : 
7. ! 

9247.: 
7. ' 
6. ! 
6. t 
6.1 

9246. : 
6. c 
5 .  I 
5 .  ! 
5. : 

9245. ' 
4.! 
4. ; 
4.' 
e: 

9244. ( 

3.1 
3. : 
3. ' 

9242. I 

3. I 

2. 
2. d 

2. I 
I.  ! 

9241.: - 

.57 

.57 
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30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
1 
2 

0 '  

4 0 0  
I 
2 
3 
4 

4 0s 
6 
7 
8 
9 

4 IO 
11 
12 

I3 
I4 

4 1.5 
16 
I7  
18 
19 

4 20 
21 
22 

23 
24 

4 25 
26 
27 
28 
29 

4 30 
31 
32 
33 
34 

4 35 
36 
37 
38 
39 

4 40 
41 
42 
43 
44 

4 45 
46 
47 
48 
49 

4 5 0  
5 1  
52 
53 
54 

4 55 
56 
57 
58 

4 g  
- 

I 

ralue of I/, 

Meters. 
30.715 

5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30- 715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.785 
5 
5 
5 
5 

30.7tS 
5 
5 
5 
5 

P. 715 

Sums of seconds for mid- 
dle latitude 4' 30' 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10  
I 
2 

3 
4 

'2 
7 
8 
9 

m 
I 
2 
3 
4 

' 5  
7 
8 
9 

30 

3 
4 

I 
2 

35 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 
55 
6 
7 
8 

I 
2 

2 - 

M c b s .  

30.72 
61.43 
92.15 

I 22.86 

153.58 
184.29 
215.01 

YS. 72 
276.44 

307.15 
337.87 
368.58 
399.30 

460.73 
491.44 
522.16 
552.87 
583.59 

430.01 

614.30 
645.02 
675.73 
706.45 
737.16 
767.88 
798.59 
829.31 
860.02 
890.74 

921.45 
952.17 
982.88 

I 013.60 
1044.31 
I 075.03 
I 105.74 
I 136.46 
I 167.17 
1 197.89 

I 228.60 
1259.32 
I zg0.03 
I 320.75 
1351.46 
I 382.18 
I 412.89 
I 443.61 
I 474.32 
I 505.04 

I 535.75 
1566.47 
1 597.18 
I 627.90 
I 658.61 

1689.33 
I 720.04 
1 750.76 
1781.47 
I 812. 19 
1 8 4 2 . 9 0  

?ontinuous sums of min 
U t e s  from latitude 4' 00' 

M C t f l S .  

I 842.9 
3 685.8 
5 528.6 
7 371.5 
9 214.4 

1 I 057.3 
12 900.2 

14 743.1 
16 585.9 

18 428.8 

22 I 14.6 
23 957.5 
25 800.4 
27 643,3 
29 486.2 
3' 329.0 
33 171.9 
35 014.8 

36 857.7 
38 700.6 
40 543.5 
42 386.4 
44 229.3 
46 072.2 
47 9'5.1 
49 758,o 
5 1  600.9 
53 443.8 

5 5  286.7 

58 972.5 
60 815.4 

20 271.7 

sj 129.6 

62 658.3 
64 501.2 
66 344. I 
68 187.0 
70 029.9 
71  872.9 

73 715.8 
75 558.7 
77 401.6 
79 244.5 
81 087.4 

82 930.3 
84 773.2 
86 616.2 
88 459. I 
go 302. o 

92 144.9 
93 987.8 
95 830.8 
97 673.7 
99 516.6 

101 359.5 
103 202.4 
105 045.4 
io6 888.3 

I 1 0  574. I 
IO8 731.2 

Longitude. 

0 '  

0 1  
2 
3 
4 

0 5  
6 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

0 5  

15 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20  

I 0 0  

10 

2 0  

2 0 0  

10 00 
I 1  00 
12 00 
'3 00 
14 00 

'5 00 
16 00 
17 00 
18 00 
19 00 

2 0 0 0  
2 1  00 
22 00 
23 00 
2 4 0 0  

25 00 
26 a3 
27 00 
28 00 
2 9 0 0  
30 00 

s 
- 

Metws. 

I 850.9 
3 701.7 
5 552.6 
7 403.4 
9 254.3 

I I  105. 1 
12 956.0 
14 Wj. 9 
16 657.7 

18 508.6 
27 762.8 
37 017. I 
46 271.4 
55 525.7 
64 780. o 
74 044.3 
83 258.5 
92 542.8 
tot 797.1 

111 051.4 
I20 305.7 
129 559.9 
138 814.2 
148 068.5 

'57 322.7 

175 831.3 
'65 0 8 5 . 5  
194 339.8 

203 594.0 
212 848. 3 

333 '53 
444 203 
5 5 5  253 
666 302 
777 350 
888 397 
999 442 

I t i0487 

166 577.0 

222 102 

1 2 2 1  529 

: E 
I554644 

1 776 710 
I 887 739 
I 998 765 
2 log 789 

2 220 809 
2 331 825 
2 442 839 
2 553 848 

I 665 678 

2 664 854 

2 886 854 

3 219 821 

2 775 856 

2 997 848 
3 IO8 837 

3 330 801 

Mrlrrr. 

0. I 
0. a 
0.3 
0 . 5  
0.7 
0.9 

1.5 

1.9 
4. 2 
7.5 

11.7 
16.9 
23.0 
30. o 
38. o 
46.9 
56.8 

67.6 
79.3 
92. o 

t05.6 

'35.7 
152. I 
169.5 
187.8 
207.0 

227.2  
248.3 
270 
608 

t 082 

I 691 
2 434 
3 3'2 
4 326 
5 476 

6 760 
8 180 
9 735 

I 1  425 
'3 250 

15 210 

17 305 
19 536 
71 902 
24 403 

27 039 
29 810 
32 717 
35 758 
38 935 
42 248 
45 w 
49.278 
5' 935 
56 848 
60 835 

I .  2 

120.2 
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Lat. 

o /  

5 00 
I 
2 

3 
4 

5 05 
6 
7 
8 
9 

5 IO 
I 1  
1 2  

13 
14 

5 1s 
16 
17  
18 
'9 

5 2 0  
21 
2 2  

23 
2 4  

s '5 
26 
2 7  
28 
29 

5 30 
3' 
32 
33 
34 

5 35 

37 

39 

5 40 
41 
42 
43 
44 

5 45 
46 
47 
48 
49 

5 50 
5' 
52 
53 
54 

s 55 
56 
57 
58 

36 

38 

30.806 
.805 
.a04 
' 803 
.So2 

30. 802 
. so1 

' 799 
,800 

' 798 

30.798 
.797 
' 796 
. i95 
. 794 

30 793 
' 703 
' 792 
' 79' 
' 790 

,788 
. 788 

. 7x6 

30.789 

' 787 

30 785 
. $4 
' 783 
.783 . 76a 

30. 781 
,780 
' 779 
.778 
' 778 

30. 777 
.776 
' 775 
.774 
.773 

30.772 
. 7 7 '  
' 7 7 0  
. 7 7 0  

30. 768 

. 766 

' 769 

' 767 

.765 

.764 

30.763 
. 762 
. 761 
. 761 
. 760 

3Q 759 
.758 
.757  
' 756 
. 755 

30. 754 
-- 

61.52 , 9 . 2 7  
. 5 2 ,  a27 
. 5 2  I .27 

123.22 
. a2 
. 2 1  
. 2 1  
.21 

123. m 
.20 
.20 
.20 

. 19 

123.19 
. I 9  . 18 
. 18 
.18 

123.17 
. I 7  
. I 7  
. I 7  . 16 

123.16 
. 16 
. '5 
. ' 5  
. I 4  

123.14 
. I 4  
. I 3  
. I 3  

123.12 

.I2 

. 1 2  

. I 1  

. 1 1  . I 1  

123. IO 
. IO 
.IO 
. 10 

.og 

123. og 
.og 
.os 
.08 
-07 

I 23.07 
. 0 7  
.06 
.06 
. 05 

123.05 

.04 

.04 
' 04 

123.03 
03 

eo3 
.03 

123.02 
.02 

Lpbtnde so to 6O-Arcs of the Pprpuel in mcten. 
- 

6'' Sf' 

277.25 
.24 
* 24 
.23 
.22 

277.21 
.21  
.20 
* '9 
. I 9  

277. 18 
. I 7  
.16 
. 16 . I 5  

277- 14 
. '3 
. I 2  
.I2 
. I 1  

277.10 
-09 
.og 
.08 
, 0 7  

277.06 
.06 
. 05 
.04 
,04 

277.03 
. 0 2  
.01 
. 0 1  

7.00 
276.99 

.98 

.97 

.97 
e96 

276.95 
* 94 
.93 
* 93 
.92 

276.91 
e 9 0  

.88 

276.87 
.86 
.85 
.85 
84 

276.83 
. 82  
.8r 
.8r  
.80 

276- 79 

89 
.89 

1' 

1w. 3 
8.3 a. 2 
8.2 
8. I 

1848.1  
8. I 
8.0 
8.0 
7. 9 

1847.9 
7.8 
7.8 
7.7 
7- 7 

1847.6 
7.6 
7.5 
7- 5 
7.4 

1847.4 
7.3 
7.3 
7.2 
7 .2  

1847. I 
7. I 
7 . 0  
7 . 0  
6.9 

1846.9 
6.8 
6.7 
6.7 
6.7 

6.5 
6.5 
6.4 
6.4 

1846.3 
6 .3  
6. 2 
6.2 
6. I 

1846. I 
6.0 
6 .0  
5.9 
5.9 

1845.8 
5- 7 
5.7 
5.6 
5.6 

1845.5 
5.4 
5.4 
5 . 3  
5.3 

1845.2 

1846.6 

36966: i 
6- 5 
6.4 
6.3 

3696.2 
6. I 
6. o 
5.9 
5.8 

3695.7 
5.6 
5 . 5  
5.4 
5.3 

3695.2 
5 .1  
5 . 0  
4.9 
4.8 

3694.7 
4.6 
4.5 
4.4 
4.3 

36%. 2 
4- I 
4.0 
:. 9 
3.8 

3693.7 
3.6 
3.5 
3.4 
3.3 

3693.2 
3. 1 
3. c 
2. s 
2. s 

3692.7 
2. c 

2. : 

3692. ' 
1 . 5  
1. t 
1 . ;  

2. 

2. i 

2. c 

3691. f 
1.: 
1 . 1  
1. : 
I .  1 

3691. ( 
0. 
0. I 
P. j 
0. t 

3%. ! 

8' 

5545.0 
4- 9 
4.7 
4.6 
4.4 

5544.3 
4.2 
4.0 
3.9 
3.7 

5543- 6 
3.4 
3- 3 
3. 1 
3.9 

5542.8 
2.7 
2.5 
2.4 
2.2 

5542. I 
1.9 

I .  6 
1.5 

5541.3 

0.9 
0 . 7  

I .  a 

1. 2 
1 . 0  

5540.6 
0 .4  
0.3 

40. c 
0. I 

5539.8 
9. f 
9.5 
9.3 
9.1 

5539. c 
8. E 
8.  7 
8. 5 
$3 

5538. i 
8. c 
7. c 
7.1 
7- 

5537.4 
7. : 
7. 
6.5 
6. j 

6. : 
6. : 
6. c 
5. $ 

5535. ; 

5536- ! 

4' 

7393- 3 
3. 1 
2.9 
2 . 8  
2.6 

7392.4 

I. 8 
1.6 

7391.4 

2.2 
2.0 

1.2 
1.0 

0.9 
0.7 

7390.5 
0.3 
90. 1 
89.9 
9.7 

73%. 5 
9.3  
9. I 
8.8 
8.6 

7388.4 
8.2 
8. o 
7.8 
7.6 

7387.4 
7 . 2  
7 . 0  
6.8 
6.6 

6. 2 
6.0 

7386.4 

5.8 
5.6 

7385.4 
5 . 2  
5 . 0  
4.7 
4.5 

7384.3 
4. I 
3.9 
3.7 
3.5 

7383.2 
3.0 
2. 8 
2 .5  
2.3 

7382. I 
1.9 
1. 7 
1.4 

7381.0 
1.2 

-- 

6/ 

9241.7 
1.5 

0.7 
9240.5 

0.3 
40. o 
39.8 
9.5 

9239.3 
9.0 
8.8 
8.5 
8 .3  

-9238. o 
7.8 
7.5 
7.3 
7.0 

9236.6 
6.5 
6.3 
6. o 
5 .8  

9235.5 
5.3 
5.0 
4.8 
4.5 

4234.3 

3.8 

1.2 
1.0 

4.0 

3.5 
3.3 

9233. c 
2 . 1  
2.5 
2 . 9  
2. c 

9231.7 
1 . 4  

0.5 
0.6 

30. c 
29. € 
9.5 
9.2 

9229. c 
8. i 
8.4 
8. : 
7.5 

7. : 
7. ( 
6. I 
6. ! 

9226. : 

1 .  I 

9230.2 

9227. t 

- _. 



O I  

5 0 0  

3 
4 

1 
2 

5 05 

7 

9 

5 1 0  

I3 
14 

n 

I 1  
I 2  

:5 
:b 
19 

5 2 0  

23 
24 

21 
22 

fS 
27 

29 

5 30 
31 
32 
33 
34 

5 35 
36 
37 
38 
39 

5 40 
41 
42 
43 
44 

5 45 
46 
47 
48 
49 

5 50 
5' 
52  
53 
54 

5 55 
56 
57 
58 

28 

, E  
-- 

Yalacof I/' 

Mrim. 
30.715 

5 
6 
6 
6 

30.716 
6 
6 
6 
6 

30. 716 
6 
6 
6 
6 

6 
6 
6 
6 

30.716 

30.7'6 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 

Latitude so to 6o--Mtridional ucs. 

Sums of seconds for mid- 
dle Iatitude-SO 30' - 

II 

I 
2 

3 
4 
5 

8 
9 

; 
10 

I 
2 
3 
4 

2 
7 
8 
9 

a0 
I 
2 

3 
4 

2 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
6 
7 
8 
9 

!@ 

3 
4 

55 
6 

I 
2 

i 
9 
60 

30.72 
61.43 
92. I S  

122.86 

153.58 
184.30 
215.01 
245.73 
276.44 

337.88 
368.59 
399.31 

460.74 
491.46 
522.17 

5 3.60 

645.04 
675.75 
706.47 
737.18 
767.90 
798.62 
829.33 
860.05 
w. 76 

952.20 
982.91 

I 013.63 
1044.34 

I 105.78 
I I 6.49 

1197.92 

I 228.64 
1259.36 
I 290.07 
I 320.79 
1 351.50 
1382.22 
I 412.94 
I 443.65 
1 474.37 
1505.08 

1535.80 
15G6.52 
1 597.23 
1 627.95 
I 658.66 
I 689.38 
I 720. I O  

1 181.53 
I 812.24 
1 4 2 . 9 6  

307.16 

430.02 

5r. sg 
614.3a 

921.48 

I 075.06 

I 127.21 

1750.81 

Value of I /  :ontinuous sunis of min- 
ltesfrom latitude so 00' 

/ 

I 
2 
3 
4 

f 
7 
8 
9 

to 
I 
a 
3 
4 

'2 
g 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
1. 
2 

3 
4 

4i 
7 
Y 
9 

50 

3 
4 

55 
6 
7 
8 
9 
60 

1 
2 

- 

M e f m .  

I w . 9  
3 685.9 
5 528. n 
1371.7 
9 214.7 

I I  057.6 
E 2  900.5 
14 743.5 
16 586.4 

20 272.3 
18 429.3 

:; ;it  : 
25 &I. I 

27 644. I 
29 487.0 
31 329.9 
33 172.9 
35 015.8 

$i 858.8 
38 701.7 
40 544.7 
42 387.6 
44 230.6 

46 073.5 
47 916.5 
49 759.5 
51 602.4 
53 445.4 

55 ZB.3 
57 131.3 
58 974.3 
bo 817. z 
62 660.2 

64 503. I 
66 3?6. I 
68 1b9. I 
70 032.0 
71 875-0 

73 718.0 
75 560.9 
77 403.9 
79 246.9 
tiI d 9 . g  

82 932.9 

9 a: ; 
88 461.8 
90 304.8 

92 147- 7 
93 990- 7 
95 833.7 
97 676.7 
99 5'9.7 

IOI 362.7 
103 "5.6 
105 @. 6 
106 @I. 6 
io8 734.6 
I IO 577.6 

' a r d i n a t e s  of curvature 

Mdm. 

I w . 3  
3 w . 7  
5 545.0 
7 393.3 
9 241.7 

I 1  090.0 
12 938.3 
14 16 635. 786.7 o 

18 483.3 

4: 3: : 
46 208.3 
55 449- 9 
6q 691.6 
73 933.3 
83 174.9 
92 416.6 

101 658.2 

1 1 0  899.9 
120 141.5 
129 383. 2 
138 624. P 
147 866.4 

166 349.7 
'75 591.7 
1% 832.9 
194 074.5 

203 316. z 
212 557.8 
221 799 
332 699 
443 597 
554 494 
5% 390 
776 * 
998 o6b 

I ioSy56 
I 219 842 ' 330 725 
1441 604 
I 552 481 

1 663 354 
1 774 223 
I 885 d)li 
I 995 948 
2 106- 

2 217 655 
2 32s 502 

1439 342 
2 j50 177 
2661 OOG 
a 771 829 
1 882 645 
2 993 455 
3 104 259 
3 215 055 
3 325 LLQ4 

157 1 0 8 . 0  

887 I 7 7  

1.4.1 iciii. 

Y 

- 
Amm. 

0. I 
0. 2 

0.4 
0.6 
0.8 

1.5 
1.9 

2.3 
5 . 3  
9 .4  

14.6 

28.7 
37.5 

70.9 

4 4  
99.0 1145 

131. il 
150.0 

I .  I 

2 1 . 1  

47. 58. d 

;2: a 
211.5 
234.3 
2 5 8  3 

283.5 
309.9 
337 
759 

1 349 
2 Io8 
3 036 

6 32 

8 435 

;? 
10 m6 
12 146 
I4 255 
16 532 
18 977 
21 592 

376 
27 3 d  
30 448 

33 737 
37 '95 
40 821 

44 616 
48 579 
52 711 

66 120 

70 926 
75 900 

57 013 
1 483 
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7381. o 
0.8 
0.6 
0.3 
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9226.2 
5.9 
5.6 
5-  4 

- 
t a t .  

-. 

0 1  

6 oc 
I 
2 

3 
4 

6 05 
6 
7 
Y 
9 

6 IO 
1 1  
I2 

'3 
'4 

6 I j  
16 
17 
I8 
19 

6 20 

2 1  
2 2  

2 3  
14 

6 25 
20 

2 s  

29 

2 ;  

6 30 
3' 
32 
33 
34 

6 35 
36 

38 
39 

6 40 

* -  s I 

41 
42 
4 3 
41 

6 
46 
47 
43 
49 

6 50 
5' 
5 2  

53 
54 

6 55 
56 

58 
57 

59 
6 60 

.- 

- 
1'' 

- 
a/' 
- 
92.26 
.26 
.26 
* 25 
.25 

92-25 
.24 
-24 
e 2 4  
-Y 

92.23 - 23 
.23 
. 2 2  
. 2 2  

92.22 
.22 
.21 
.21 
.21  

92-20 
.20  
.20 
.20 

19 

92. '9 
.I9 
. I 8  
. I 8  
. I 8  

92.17 
.I7 
. I 7  
.16 . J6 

92.16 
.16 

15 
* 1s 

15 

92.14 
' 14 
.I4 
.I3 

92.13 
* 

. I2 

. I2 

. I2 . I2 
92. I I  . I 1  

. I 1  

.IO 

.IO 

p.10  

e o 9  

.09 
*o9 
.dl 

p.08 

4' 1 Y 4" 1' 

1845. 2 
5. 2 
5 . 1  
5. 
5 . 0  

4.9 
4.9 

1845.0 

4.8 
4.8 

1%. 7 
4.6 
4.6 
4.5 
4.5 

1844.4 
4.3 
4.3 
4.2 
4.2 

1844. I 
4.0 
4.0 
3.9 
3.9 

1843.8 
3.7 
3.7 
3.6 
3.6 

1843.5 
3.4 
3.4 
3.3 
3.3 

1843.2 
3: I 
3. 1 
3.0 
3.0 

I%Z. 9 
2.8 
2.8 
2. 7 
2 .7  

1842.6 
2 . 5  
2 . 5  
2.4 
2.4 

1842. j 
2.2 
2. I 
2.1 
2.0 

1841.9 
1.9 
I .  8 
I. 7. 
1.7 

1841.6 

-+ 
61.51 

51 

. 5c 

. 5c 
61.5~ 

. 5c 
* 5c 
f 49 
-49 

61.49 
' 49 
.49 
.-lg 
.48 

61.48 
.48 
.48 
.47 
-47 

61.47 
* 47 
.47 
.46 
.46 

.46 
46 
45 
*45 

e45 
45 
.44 
-44 

61.44 
-44 
e 4 4  
43 

* 43 

61.43 
-43 
.43 
.42 
42 

61.42 
.42 
.42 
.41 
-41 

61.41 
41 . 41. 

* 40 
-40 

61.40 
40 

a 4 0  
* 39 
39 

61.46 

61.45 

61-39 
- 

5535.7 
5.5 
5.4 
5, 2 
5. I 

5534.9 
4, 7 
4- 5 
4.4 
4, 2 

5534- 0 
3.8 
3. 7 
3.5 
3.4 

3.0 
2.8 
2.7 
2.5 

5532.3 

1.9 
I. 8 
I .  6 

5531.4 

0- 9 
0 . 7  

5530.5 
0. 3 
30. o 
29.8 

5529.6 

5533.2 

2. I 

I. 2 
I. 0 

0. I 

9.4 
9.2 
9. 1 
8- 9 

5528.7 
4.5 
8. j 
8. I 
7.9 

5527.7 
7.5 
7.3 
7. 2 
7 . 0  

5526.8 
6.6 
6.4 
6.2 
6.0 

5525.8 
5.6 
5.4 
5 . 2  
5 . 0  

55Y. 8 

30. 754 
. 75: 
* 75: 
. i s ]  
. 75' 

30. 745 
.746 
.74; 
. 74! 
.74t 

$0. 745 
.744 
. 742 
.74: 
.741 

30. 74' 
. 735 
.73E 
' 737 
.73c 

$0. 7.35 
. 7.34 
' 7.13 . j32 
' 731 

io. 730 
' 729 

* 727 . 726 
10. 7 2 5  

' 724 
' 723 
.I22 
.721 

io. 720 
.7'9 

717 . 716 
io. 7'5 

* 714 
' 7'3 
.711 
.7'0 

io. 709  
. 7 0 8  
* 707 
' 706 
' 705 

. 7 2 s  

. 71a 

P. 704 
.703 
. 702 
.701 
,700 

P. 699 
.698 
,697 
.69j 
.694 

0 693 
-.. .. 

123.02 
.02 
. 0 1  
. 01 
.oo 

123.00 

3.00 
2.99 
-99 

122.98 

97 

.oo 

.98 

:g 
122.96 

-96 
95 
95 
-94 

122.94 
e 9 4  
* 93 
93 - 92 

122.g2 
f 92 
91 

* 91 
a 9 0  

122. 90 
e 9 0  
.89 
.sg 
.88 

122.88 
.88 
* 87 
.87 
.86 

122.86 
.86 
.85 
85 
.84 

122.84 
.84 
.83 
* 83 
.82 

122.82 
.82 
. % I  
. 8 I  
.& 

122.80 
.79 
.79 
* 78 
78 

122.77 

3690.5 
0.4 
0.3 

90.0 
3689.9 

9.8 
9.7 
9.6 
9.5 

3689- 4 

0. I 

9- 3 
9.2 
9.0 
8.9 

3688.8 
8.7 
8.6 
8.4 
8.3 

3688.2 
8. I 
8.0 
7.8 
7. 7 

3687.6 
7.5 
7.4 
7.2 
7. I 

3687.0 
6.9 
6.8 
6.6 
6.5 

3686.4 
6.3 
6. 2 
6.0 
5.9 

3685.8 
5.7 
5 . 5  
5.4 
5 . 2  

3685. I 
5 . 0  
4.9 
4.7 
4.6 

36%. 5 
4.4 
4.3 
4.1 
4.0 

3683.9 
3.8 
3.6 
3.5 
3.3 

3683.2 

4.2 9.4 
9. 2 
8.9 

7378.7 
8.5 
8.3 

7.8 
7377.6 

7.4 
7. 1 

8 . 0  

t: : 
7376.4 

6.2 
5.9 
5.7 
5.4 

7375.2 
5 . 0  
4.7 
4.5 
4.2 

7374.0 
3.8 
3.5 
3.3 
j. 0 

7372- 8 
2.6 
2. 3 
I. 8 
2. 1 

7371.6 
1. 3 

0.8 
0.6 

7370.3 
70. o 
69.8 
9.5 
9.3 

7369.0 
8.7 
8.5 
8.2 
8.0 

7367.7 
7.4 
7.2 
6.9 
6.7 

73M. 4 

1. I 

4.0 
3.7 

3223.4 
3. I 
2.8 
2. 5 

9221.9 
1.6 
1.3 

0.8 

9220.5 

19.9 
9.6 
9' 3 

9219.0 
8. 7 
8.4 
8. 1 

7.8 

9217:s 
7.2 
6.9 
6.5 
6. 2 

92'5.9 
5.6 
5. 3 
5 . 0  
4.7 

9214: 4 
4. 1 
3 . 8  
3.4 
3. I 

9212.8 
2.5 

1.9 
I. 6 

2.2 

1. I 

20. 2 

2 . 2  

9211.3 
I .  0 
0.6 
IO. 3 
09.9 

9.3 
9.0 
8.6 

9 - e  6 

8.3 
9208.0 

YS. 96 276.70 
e 9 5  a 6 9  

.94 .68 
-94 .67 
.93 .66 

W5.92 276.65 
. g ~  .65 
e 9 0  .64 
-90 .63 
-8g .62 

245.88 276.61 
.87 .60 
-86 '59 
.86 .58 
.85 '57 

245.84 276.56 
.83 .56 
.82 . 5 5  
.82 .54 
. 8 I  .53 

1 

.20, .90 

184.19 
* 19 . I 8  
.I7 
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Vdue of I, 

- 
xat. 

O !  

6 0 0  
I 
2 

3 
4 

6 0: 

7 
8 
9 

6 IO 
11 
I 2  
13 
14 

:2 
17 
18 
19 

6 20 
21 
22 
23 
zq 

2 
27 
28 
29 

6 30 
3' 
32 
33 
34 

6 35 
36 
37 
38 
39 

6 40 
41 
42 
43 
44 

6 45 
46 
47 
48 
49 

6 50 
51 
52 
53 
>4 

6 55 
56 
57 
58 
59 

6 6 0  
-- 

Continuous sums of min. 
utesfrorn latitude 6' OO/ 

(due of I!' Vdue of I, 

Mrkn. 
30.716 

7 
7 
7 
7 

30.717 
7 
7 
7 
7 

jo. 717 
7 
7 
7 
7 

3a 717 
7 
7 
7 
7 

3a 717 
7 
7 
7 
7 * 717 
7 
7 
7 
7 

34 717 
7 
7 
7 
7 

30.717 
7 
7 
7 
7 

30- 717 
7 
7 
7 
7 

30- 717 
7 
7 
7 
7 

30.718 
8 
8 
8 
8 

30.718 
8 
8 
8 
8 

3a 718 

Continuous sums of min. 
utesfrorn latitude 6' OO/ 

Sums of seconds for mid- 
dle latitude 6' 30' 

!I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
a 
3 
4 

2 
7 
8 
9 
a0 

I 
a 
3 
4 

22 
7 
8 
9 

30 

3 
4 

I 
2 

36 
7 
8 
9 

w 
I 
1 

3 
4 

42 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

M t W .  

30.72 
61.43 
92.15 

122.87 
153.59 
184.30 
215.02 
245.74 
276.45 

307.17 

399.32 
4 3 0 . 9  
460.76 
491.47 
522.19 
5 2.91 

614.34 
645.06 
675.78 
7 6 . 4 9  
737.21 
767.93 
798.65 
829.36 
860. dl 
890.80 

921.51 
951.23 
982.95 

I 013.67 
1044.38 
I 075.10 
I 105.81 
1 136.54 
I 167.15 
I 197.97 

I 228.69 
1 259.40 
I 2 9 0 . 2 2  
I 320.84 
1 351.56 
I 382.27 
1 412.97 
1 443.71 
I 474.42 
1 505.14 

1535.86 
1566.57 
I 597.29 
I 618.01 
I 658.72 
2 689.44 
I 720.16 
I 750.88 

I 812.31 

:g: 2 

5 5 3.63 

1781.59 

1843.03 

! 

1 
2 
3 
4 

56 
I 
9 

10 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

2i 
7 
8 

.9 

30 

3 
4 

I 
1 

32 
7 
8 
9 

40 

3 
4 

45 
6 

I 
2 

!i 
9 

50 
1 
2 
3 
4 

7 
8 

b 

Mttws.. 

1 843.0 
3 686.0 
5 529.0 
7 372.0 
g 215.0 

I I 058.0 
I 2  9 0 1 . 0  
14 744.0 
16 587. o 

20 273.0 
22 I 16.0 
23 959.0 
25 802.0 
2764 0 

3' 331.0 
33 174.0 
35 017.0 

36 860. o 
38 703.1 
40 546.1 
42 389. I 
4.4 232. I 

46 075.1 
47 918.2 
49 761.2 
51 604.2 
53 447.2 

55 290.3 
57 133.3 
58 976.3 
60 819.4 
62 662.4 
4 505.4 
66 348.4 
68 191. 5 
70 034.5 
7' 877.6 

73 720.6 
75 563.6 
77 406.7 
79 249.7 
81 092. 8 

8477 * 9  

88 4 h . P  
90 308.0 

92 151.  I 
93 9p4. 2 
958 7 2 

99 523.3 
101 366.3 
103 209.4 
105 052 4 

108 73 . 6  
110 581.6 

18 430.0 

29 4 d :  0 

82 9 3 i  8 
86 621. g 

97 6 k  2 

106 892.5 

Latitude 6°-Co-ordinater 01 
f o r  111 

Longitude. 

Mtttn. 

1845.3 

5 535. 
7 381. o 
g 226.3 

12 916.7 
14 762. o 
16 607 .2  

18 452.5 
27 678.8 
36 905.0 
46 131.2  
55 357.5 
64 583.8 
73 810. o 
83 036.2 
92 262.5 

101 488.7 

ira714.g 
119 941.2 
129 167.4 
138 393.6 
I47 619.9 
156 846. I 
166 072.3 
I75  298.5 
I 8 4  524.7 
193 150.9 

202 977. I 
212 203.3 

332 I43 
442 856 

3690.5 

11 071 .5  

221 429 

553 567 
sa, 277 
774 984 
885 689 
996 390 

1107088 
1 2 1 7  783 
1 328 474 
I439 160 
1 549 841 
I 660 518 
I 7 7 1  189 
I 881 854 
I 992 512 
a 103 164 

2 213 809 
2 324 446 
2 435 076 
2 545 698 
2 656 311 

2 766 915 
2 877 511 
2 988 097 
3 ogs 672 
3 209 237 
3 3'9 792 

McurJ. 

0. I 
0 .2  
0.4 
0 . 7  

I .  4 
I .  8 
2.3 

a. 8 
6.3 

11. a 
17.5 
25.3 
34.4 

70. I 
4 . 9  

118,s 
137. 
157. 
'79; 5 
202.7 
227.2 
253.1 
280. 5 
309.3 

339.4 
371.0 
4aq 
909 

I 616 
2 525 
3 636 
4 949 
6 464 
8 180 

1 0  099 

14 543 
I 7  067 
19 793 
22 721 

29 1 5 
32 719 
36 454 

40 392 
44 53= 
48 874 
53 418 
56 163 

73 607 
79 160 
84 915 
90 871 

1 . 0  

$: 0 

101.0 

12 220 

25 8r 

3 :; 

- - .. . - - .- 



UNITE11 STATES COAST AX11 GEODETIC S'IJRVEY. 

Latitude 7O to 8O-Arcs of the parallel in metas. 
- 

Lat . 
- 

6" 1" 4' 1' I' 

* /  
7 "  

I 
2 

3 
4 

7 os 
6 
7 
8 
9 

7 10 
11 
12 

73 
I4 

7 1s 
16 
17 
I8 
19 

7 10 
21 
1 2  

23 
24 

2 
27 
28 
29 

7 30 
31 
32 
33 
34 

7 35 
36 
37 
38 
39 

7 40 
41 
42 
43 
44 

7 45 
46 
47 
48 
49 

7 50 
51 
52 
53 
54 

7 5s 

57 

59 

56 

58 

3 60 

30. 69: 
. 69: 
.691 
. 69c 
. 685 

30.68E 
. 68; 
. 68C 
,685 
,683 

jo. 682 
,681 
.68a 
. 67'D 
.67 

10.677 

.675 

.673 

,676 

.672 

;o. 671 
.670 
.669 
.668 
,667 

io. 665 
.664 
.663 
.662 
.661 

,o. 6Go 
.658 

.656 

.657 

.655 

.653 

* 649 

* 647 
.645 
.644 
.643 

0.642 
.640 
' 639 
.638 
.637 

f 634 
.633 

0 . 6 j j  

.651 

.650 

0.648 

0.636 

.632 

. 631 
,o. 630 

.628 

.627 

.626 

.625 
0.623 

3683.2 
3.1 
3 . 0  

2.7 
3682.6 

2 .5  
2- 3 

2. n 

2.2 
2.0 

3681.9 
I.  8 
I. 6 
1.4 
1.3 

3681. 2 
1. I 
0- 9 
0.8 
0.6 

3680.5 
0 . 4  

80. I 
79.9 

3679.8 
9.7 
9 .6  
9 .4  
9 . 3  

3679.2 
9.0 
8 . 9  
8.7 
8 .6  

3678.4 
8 . 3  
8. I 
8 .0  
7 .8  

3677- 7 
7.6 
7 .4  
7- 3 
7. 1 

3677.0 
6 . 9  
6.7 

6 . 4  

3676.3 
6. I 
6. o 
5.8 
5.7 

3675.5 
5 . 4  
5 . 2  
5. 1 
4 . 9  

3674.8 

0 . 2  

6 . 6  

7366.4 
6. I 

5.9 
5 . 6  
5.4 

7365.1 
4 .8  
4- 6 
4 .3  
4. I 

7363.8 
3.5 
3 .2  
3 .0  
2.7 

7362.4 
2. I 
1.9 
I .  6 
1.4 

7361. I 
0 .8  
0.5 
0 . 3  
60.0 

7359.7 
9 . 4  
9. I 
8 . 9  
8 .6  

7358.3 
8 .0  
7 . 7  
7 .5  
7.2 

6 . 6  
6.3 
6. I 

7356:9 

5.8  

7355.5 
5 . 2  
4.9 
4 . 6  
4 . 3  

7354.0 
5 7 
3 .4  
3 .2  
2 . 9  

7352.6 
2.3 

1 . 7  
1.4 

7351. I 
0. 8 
0. 5 

2 .0  

924s. 0 
7.7 
7.4 
7 .0  
6.7 

9206.4 
6. I 
5.7 
5 . 4  
5.0 

9204.7 
4.4 
4.0 
3.7 
3 .3  

9203.0 
2.7 
2.4 

1.7 

9201.4 

0 .7  
0 . 3  

9199.6 
9- 3 
8 . 9  
8 . 6  
8.2 

9'97.9 
7.5 
7 . 2  
6 . 8  
6 .5  

9196. I 
5 .8  
5.4 
5.  I 
4 .7  

9'94.4 
4 . 0  
3.6 
3 .3  
2- 9 

9192.5 

I .  8 
1.4 

2 . 0  

1.0 

200.0 

2. I 

I. I 

9190.7 
0 . 3  

90.0 
89.6 
9 . 3  

9188.9 
8.5 
8. I 

214.85 
.s4 
.8q 
* 83 
.82  

214.81 
.81 
.Ib 
* 79 
* 79 

214.78 
77 

.76  
* 76 
75 

214.74 - 73 
72 

-72 - 71 

a14.70 
-69 
.68 
.68 
-67 

214.66 
65 
.4 
.4 
63 

214.62 
.61  
.60 
59 

a 5 8  
214.57 

57 
56 

. 55  

.54 

214.53 - 52 
51 

- 5 1  
- 5 0  

214.49 
.& 
47 

.47 

.46  

214.45 
a 4 4  
. 43  
-42 
-41 

214- 40 
.40 
. 39  
38 

* 37 
214.36 

1841.6 
1.5 
1.5 
1.4 
1.3 

1841.3 
I. 2 
1. I 
1. I 
1 . 0  

' 4 0 . 9  
0.8 
0.8 
0.7 
0.7 

I-. 6 
8 . 5  
0- 5 
0 . 4  
0.4 

IW. 3 
0 . 2  
0. I 
0. I 
40.0 

1839.9 
9 .9  
9.8 
9.7 
9 .7  

1839.6 
9.5 
9.4 
9 .4  
9 . 3  

1839.2 
9 . 2  
9.1 
9.0 
9.0 

1838.9 
8 . 8  
8.7 
8.7 
8.6 

1838.5 
8 . 4  
8 .3  
8 . 3  
8.2 

1838. I 
8 .0  
8 .0  
7.9 
7.9 

1837.8 
7.7 
7 .6  
7.6 
7 . 5  

IX37.4 

276.24 
.23 
.21 
.21 
.2c 

276.19 

17 
.16 

15 

276.14 
13 

. Ia 

. I2  

. ' I  . IO 

276. 09 
.08 
-07 
.06 - 05 

276.04 
* 03 

6.00 

275.99 
e98 

e95 

275.94 
93 

-92 
91 
*90 

275.88 
.87 
.86 
85 

.84 

275.83 

.02 

.ox 

:$ 

.82 

. SI 

.80 
79 

175.77 
.76 
.75 
f 74 
.73 

275.72 
e71 
.70 
.69 
.68 

275.66 
65 

e64 
a63 
.62  

275.61 

5524.8 
4 . 6  
4 . 4  
4 . 2  
4 . 0  

5523.8 
3 .6  
3 .4  
3 . 2  
3 .0  

5522.8 
2.6 
2- 4 
2.2 
2 . 0  

5521. 8 
I .  6 
1.4 
1 . 2  
I .  0 

55w. 8 
0.6 
0.4 
0 . 2  

20.0 

55'9.8 
9 . 6  
9 .4  
9. 1 
8.9 

5518.7 
8.5  
8 .3  
8. I 

7 .9  
5517.7 

7 . 5  
7 .3  
7 . 0  
6 .8  

5516.6 
6 . 4  
6 .2  
5 .9  
5.7 

5515.5 
5 .3  
5 . 1  
4 . 8  
4 .6  

5514.4 
4 .2  
4.0 
3.7 
3. 5 

55'3.3 
3.1 
2.9 
2.6 
2 .4  

5512.2 

122.77 
* 77 
' 76 
.76  

75 
122.75 

* 75 
74 

.74 
73 

122.73 - 73 
72 
72 

e71 
122.71 

* 70 

-69 
:E 

122.68 
.68 
.67 
.67 
66 

122.66 
.66 
a65 
.65 .ss 

122.64 .ac 
* 63 
.63 
.62  

122.62 
.61 
-61 
.60 
.60 

122.59 
* 59 
.58 
.SrJ 
57 

127.57 
.56 
56 

. 5 5  
55 

122.54 
* 54 
.53  
.53  
* S a  

I22. 52 
- 5 1  
* 5' 
.so 
.50 

122.49 
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Lot 

O I  

7 -  

3 
4 

I 
2 

7 02 

7 
8 
9 

7 10 

13 
14 

7 15 
16 
17 
I8  
19 

7 2 0  

23 
24 

7 25 
26 
27 
28 
29 

7 30 
31 
32 
33 
34 

7 35 
36 
37 
38 
39 

7 4 0  
41 
42 
43 
44 

7 45 
46 
47 
48 
49 

7 50 
5' 
52 
53 
54 

7 55 
56 
57 
58 

I1 
12 

21 
22 

7 2 2  
..L_ 

Jdue of It' 

Me& 

8 
8 
8 

8 
8 
8 
8 

8 
8 
8 
8 

8 

8 
8 

30.71; 

30.718 

30.718 

30.718 

n 

30.718 
(I 
8 
8 
8 

30.718 n 
8 
8 
8 

30.71; 

8 
8 
8 

30.719 
9 
9 
9 
9 

30.719 
9 
9 
9 
9 

30.719 
9 
9 
9 
9 

30.719 
9 
9 
9 
9 

30.719 
9 
9 
9 
9 

30.719 
--- 

Sums of seconds for mid- 
dle latitude 7 O  30' 

I /  

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
1 
2 

3 
4 

E 5  
6 

i 
9 

10 
I 
2 
3 
4 

2i 
7 
8 
9 

30 

3 
4 

I 
2 

32 
z 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

I 
2 

si 
7 
8 
9 
60 

--- 

MCt2t-S. 

30- 72 
61.44 
92.16 
122.87 
'53.59 
184.31 
215.03 
245.75 
276.47 

p y .  r8 
337.90 
368.62 
399.34 

460.78 
491.49 
522.21 
552.93 
583.65 

614.37 
645. og 
675.81 
74.52 
737.24 
767.96 
798.68 
829.40 
860. I2 

430.06 

890.83 

921.55 
952.27 
92.99 

1044.43 
I 075. ' 5  
I 105.86 
I 136.58 
I 167.30 
I 198.02 

I 228.74 
I259,46 
I 290.17 
I 320.89 

I 013.71 

1351.61 

I 382.33 
1413.05 
I 443.77 
1474.48 

1535.92 
I 566.64 
1 597.36 
I 628.08 
I 658.80 

I *.SI 
I 720.23 
I 750.95 
I 781.67 
I 812.39 
1843. It 

I 505. 20 

Value of I' 
:ontinuons sums of min- 
utes from latitude 7' 00' 

I 

I 
2 

3 
4 
5 
6 
7 

9 
n 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

zo 
I 
0 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 

a 
3 
4 

45 
6 

I 

& 
9 

50 

3 
4 

I 
2 

7 
I! 

2 
- 

Mdcrs.  

I 843. I 
3 686. I 
5 529.2 
7 372.3 
9 215.3 

11 058.4 
12 go'. 5 
14 744.6 
16 587.6 

18 430. ? 
20 273.8 
22 I 16.9 
23 960. o 
25 803.0 
27 646. I 
29 489.2 
31 332.3 
33 175.4 
35 O I 8 . 5  

36 861.6 
38 704.7 
40 547.8 
42 390.9 
44 234.0 
46 077. I 
47 920.2 
49 763.3 
51  606.4 
53 449.5 

55 291.6 
57 1.35.7 
58 978.8 
60 821.9 
62 665. o 
64 508. I 

68 194.4 
70 037.5 
71 880.6 

73 7237 
75 566.8 
77 409.9 
79 253. I 
81 096.2 
82 939.3 

86 625.6 
tu 468.7 
go 311.8 

92 155.0 
93 998.1 
95 841. 2 

97 684.4 
99 527.5 

103 213.8 
105 056. g 
I o 6  J)oo. I 
108 743.2 

60 351.2 

84 782.4 

IO1 370.7 

I10 586.4 

--.-- 

Latitude 7°--Co-0rdinat~ of nuv?tare 

Meters. 

I 841.6 
3 683.2 
5 524.8 
7 366.4 
9 208.0 

11 049.7 
12 891.3 
14 732.9 
16 574.5 

18 416. I 
27 624. I 
36 832. I 
46 040.2 
55 248.2 
64 456.2 
73 664.3 
828 2 3 

IO1 288.3 

1 x 0  496.4 
1'9 704.4 
128 912.4 
138 120.4 
I47 328.4 
156 536.4 
165 744.4 
174 952.4 
184 160.4 
I93 368.4 

202 576.3 
21 I 784.3 

331 487 
4 4 1  981 
552 472 
662 961 
773 447 
883 929 
994 407 

1104 MI 
I 2'5 350 
I325 813 
I 436 271 
I 546 722 

92 &: 3 

220 992 

I k57 166 
I 767 602 
I 878 030 
1 988 450 
2 og8 861 

2 wg 263 
2 3'9 654 
2 430 035 
2 540 405 
2 650 7% 
2761 I I I  
2 871 444 
2981 766 
3 092 073 
3 202 367 
3 312 646 
-- 

Y 

ilbrim. 

0. I 
0.3 
0 . 5  
0.8 

I. 6 

2.6 

3.3 
7.3 
13. I 
20.4 
29.4 
40.0 
52. 2 
66. I 
81.6 
98.7 

117.5 
137.9 
160.0 

I. 2 

2. I 

3: 8 
235.8 
264.4 
294.6 
326.4 
359. 9 

395.0 
43'. 7 
470 

I 0 5 8  
1880 
2 938 
4 231 
5 758 
7 52' 
9 519 

11 751 
14 218 
16 921 
'9 859 
23 031 
26 438 
30 
33 958 
38 070 
42 417 

46 999 
5 '  815 
56 866 
62 152 
67 673 
73 429 
79 420 
85 644 
92 103 
ps 797 

805 727 
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1" 

214.36 
-35 
-34 
*34 
-33 

214.32 
-31 
.30 
.2g 
-29 

214.28 
.27 
.26 
.25 
-24 

214.23 
.23 

UNITED STATES COAST AND GEODETIC SURVEY. 

g f l  

244.99 -98 
-97 
'96 
-95 

244.94 
-93 
.92 
.g1 
*90 

224.89 
.88 
.87 
.86 

244.83 
.82  
.81 

.85 

7 
8 

1 9  

8 I O  
I 1  
I 2  

'3 
14 

16 
I i  
IS 
'9 

8 20 

8 '5 

21 
2 2  

23 
'4 

8 ?j 
26 
27 
28 
29 

8 30 
3' 
32 
33 
34 

8 35 
36 
37 
38 
39 

8 40 
41 
42 
43 
44 

8 45 
46 

48 

8 50 

47 

49 

5' 
52 
53 
54 

8 55 
56 
57 
58 
59 

8 60 

1 " 

- 
30.623 

.632 
,621 
,620 
.618 

30. 617 
.616 
.61 j 
,613 
.612 

jo. 611 
.6ro 
.608 
.607 
.606 

30.604 
.603 
,602 
,601 
. 599 

;o ,598 
. 507  
' 505 
' ,591 
. 593 

$0. 592 
. 590 
.589 . $38 
. 586 

10. 585 
.584 . 582 
.581 
.580 

30. 578 

' 576 
. 577 

. 574 

.573 

30. 572 
.570 
' 569 . 568 
. 566 

30. 565 
.564 . 562 
. 561 
. 559 

30. 558 
.557 
555 

. 554 

. 552 
30. 551 

. 550 

. 547 

30. 544 

.548 

' 546 

m i /  
- 

61.25 
* 25 
24 

.zq 
*24  

61.23 
.23 
.23 
.23 

61.22 

.22  

. 2 2  

. 2 2  . 21 

. Z I  

61.21 
.21  
.21 
. 2 0  
. 2 0  

61.20 

. I9 

. I9 
* '9 

61. x8 
.18 
. I S  . I8 
* 17 

61.17 
* I7 . 16 
.16 
.16 

61. 15 
. 1s 
. '5 
* 1s 
. I 4  

61.14 
. I 4  
. I 4  
* '3 

'3 
61.13 

. I 3  
* 13 

.20 

. I 2  

.I2 

61.12 
. I 2  
. I 1  
. I1 
. I 1  

61. IO 
. I O  
. IO 
. I O  

*og 
61. og 

4" 

122.49 
.49 
* 48 
.48 
* 47 

122.47 
.46 
f 4 6  
.45 
45 

122.44 
. 4 4  
* 43 
e43 
.42 

122.42 
e41 
* 41 
.40 
.w 

122.39 
* 39 
.38 
.38 
.37 

122.37 
.36 
* 36 
* 35 
.35 

122.34 
* 34 
.33 
33 

* 32 
122.32 

.31 

.31 
* 30 
.30 

122.29 
.28  
.28 
. 2 7  
* 27 

122.26 
. 25  
.25 
* 24 
.24 

122.23 
. 2 3  
. 2 2  
. 2 2  
.21 

122.21 
.20 
. 2 0  

. I9 
'9 

122.18 

Latitude 80 to 9O--ArCs of the @el in meten. 

6" 

183.74 
73 
72 

* 72 
. / I  

183.70 
.69 
.69 
.68 
.68 

183.67 
.66 
.65 
f 65 
.6q 

183.63 
.62 
61 

.61 

.60 

183.59 
* 58 
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983. og 

I 013.81 
1044.53 
I 075.26 
I 105.98 
I 136.70 
I 167.42 
I 198.14 

I 228.86 
1 259.59 
I ego. 31 
I 321.03 
1 351.75 
I 382.47 
1413.19 
1 443.92 
I 474.64 
I 505.36 

I 536.08 
I 566.80 
1597.52 
I 628.25 ' 658.97 
I 689.69 
I 720.41 
I 7 I. 13 

1843.30 

1721.8 
I 812.58 

Continuous slims of min- 
utesfrom latitude go 00' 
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2 
3 
4 
35 
6 
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z 
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9 
60 
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3 686.5 
5 529.7 
7 373.0 
9 216.2 
11 059. 

14 746. b 
16 5%. 3 

12 902.8 

18 432.8 
20 275. 
22 119. I 
23 962.3 
25 805.6 
27 648.9 
29 492.1 
31 335.4 
33 178.7 
35 022.0 

42 39g. 1 
4423 $4 
46 081.7 
47 925.0 
49 768.3 
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57 141.4 
58 984.7 
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66 357.9 
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82 947.8 
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86 634.4 
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97 694.4 
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I IO 597.8 
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Longitude. 
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I 832.6 
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16 493.9 
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26. I 
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417.0 
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2.0 
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54 578 
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1 1 7  629 
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135 o=+ 

IO1 432 
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.IO 
-09 

213. os 
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.66 
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1825.9 
5.8 
5.7 
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5.6 
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5.3 
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5. 1 
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4.8 
4.7 
4.6 

1824.5 
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1823.5 
3.4 
3.3 
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3. 1 
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2.6 
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2.3 

3.8 

3.6 
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1.7  
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9' 
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4. I 
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3650.9 
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0.3 
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3649.9 
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9.5 
9. 4 
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3649.0 
8.8 
8.6 
8.4 
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3648. o 
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8' 

5482. o 
1.7 
1.4 

0.9 
5480.6 

0.3 
80.0 
79.8 
9.5 

5479.2 
8.9 
8.6 
8.4 
8. I 
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6. 7 
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I .  2 
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1 
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7309.4 ! 9'36.7 

9.0 ! G. 2 
8.6 ~ 5.8 
8.3 1 5 . 3  
7.91 4.9 

7307.5 9134.4 
7. I I 3.9 
6. 7 3.4 
6.4 3.0 
6. o 2. 5 

7305.6 ~ 9132.0 
5. 2 1. 5 
4.8 j 
4.5 
4. I i 30. I 

3- 3 9. I 

2.61 8.2 
2 . 2 1  7.8 

7303.7 i 9129.6 

2.91 8.7 

1 7187.9 ~ grog. 9 
7 . 5 '  9.4 I 7. I ~ 8.9 

3.41 5 . 0 1  6.71 8.4 
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Valueof I' 
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30.723 
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3 
3 
3 

P 723 
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3 
3 
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30.723 
3 
3 
3 
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30.723 
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3 
3 
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30.723 
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3 
3 
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30- 723 
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3 
3 
3 

30.723 
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4 
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4 
4 
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30.7- 
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4 
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30- 7Y 
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4 
4 
4 

30.724 
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4 
4 
4 

P 724 

Latitude ioo to rIO-Meridional arcs. 
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dle  latitude xoo 3 d  
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8 
9 

40 

3 
4 
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2 
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4 
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2 

7 
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60 
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30.72 
61-45 
92.17 
122.89 

14.34 
215.06 
245.79 
276.51 

307.23 

399.41 
430.13 
460.85 
491.58 
522.30 
553.02 
583.75 

614.47 

675.92 
706.64 
737.36 
768.09 

829.53 

w. 98 
921.70 
952.43 
983. '5 

I 013.87 
1044.60 

I 075.32 
I 106.05 
1136.77 
I 167.49 
I 198.22 

1228.94 

I 290.39 
1321. I 1  
1351.83 
I 382.56 
I 413.28 
1444.00 
1 474.73 
I 505.45 

I 536.17 
1566.90 
1597.62 
I 628.34 
1659.07 
1 689.79 
I 720.51 
175'.24 
I 781.96 
1812.69 
1843.41 

153.62 

;g: $ 

798.81 

860.26 

I 259.66 

Value of I' 

Meters. 
143.35 

143.36 
-36 
-36 
37 
-37 

143.37 

Jontinuous sums of mil 
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! 
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7 
8 
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I 
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6 
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9 
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4 

I 
2 
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JfcfCYs. 

1843.4 
3 656.7 
5 530. I 
7 373.4 
9 216.8 

I 1  ooo. I 
12 903. 5 
14 746.9 
16 590.2 

18 433.6 

22 120.4 
23 963.7 
25 807. I 
27_ 650.5 
29 493.9 
3' 337.3 
33 180.7 
35 024.0 

36 867.4 
38 710.8 
40 554.2 
42 397.6 
44 241.0 
46 084.4 
47 927.8 
49 771.2 
5 1  614.6 
53 458.0 

55 30'. 4 
57 144.8 
58 958. 2 
60 831.6 
62 675. o 

66 361.9 
68 205.3 
70 048.'7 
71 892.2 

73 735.6 
75 579.0 
77 422.4 
79 265.9 
81 19.3 
82 952.7 
84 796.2 
88 483. I 
90 326.5 
92 170.0 

94 013.4 
95 856.9 

99 543. 
101 387.2 
103 230.7 

106 917.6 
108 761. I 

20 277.0 

64 5'8.5 

86 639.6 

97 700.2 

105 074, I 

1 l O W - 5  

~~ ~ 

Latitude IooP--ordinates of rurvaturc 

Mtfers. 

1827.3 

5 4  2.0 
3 684.7 

IO 9 964. '36.7 I 
7 3 y 4  

12 791.4 
14 618.7 
16 446. I 

18 273.4 
27 410.2 
36 546.9 
45 683.6 
54 820.3 
63 957.0 
73 093.7 
82 230.4 
9' 367. I 

log 640.5 
I I5 777.2 
127 9'3.9 
137 0 5 0 . 5  
146 187.2 
'55 323.8 
164 460.5 
'73 597.1 
182 733.7 
191 870.3 

201 6 . 9  
210 143.5 
219 280 
328 9'7 
438 552 
548 I82 
657 808 
767 427 
877 040 
986 644 

I og6 "39 
I 205 824 
* 315 398 
I 424 960 
I 534 509 
I 644044 
1753 564 
I 86; 067 
I972 554 
2 os2 022 

2 191 471 
2 300900 
2 410 308 
2 519 694 
2 629 057 
2 738 395 
2 847 709 
2 956 996 

I 0 0  503.8 

3 066 256 

0. 2 
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1.7 
2.3 
3 . 0  
3.7 
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195.0 
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259.6 
295.4 
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373.8 
416.5 
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I 495 
2 658 
4 '54 
5 981 
8 140 

xo 632 
'3 457 

16 614 

23 922 

461. g 

610.3 

20 I02 

28 075 
32 560 
37 375 
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48 002 
53 8x5 
59 962 

66 440 

E :$ 
87 855 
95 658 
103 792 
112 256 

130 180 
I39 639 

121 053 

I49 428 
--.A 
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9'' 

273.22 
.2I 
.I9 
.18 
.r6 

273.15 
.I3 

.og 

93.07 
OS 
-04 

3.01 

272.99 

,94 
.93 

272.91 
89 
.88 
.86 
* 85 

272.83 
.81 
.& 
* 78 

77 

272.75 
.73 
.72 
* 70 
a 6 9  

272.67 
.65 
.64 
.62 
,61 

272.59 
. 5 7  
.56 
.54 
.53 

272.5 I 
.49 
.48 
.46 
' 45 

272.43 
-41 
,40 

. I2 

.IO 

.02 

:$ 

e38 
.36 

272.34 
.33 
* 31 
.29 
.28 

zp. 26 

1' 

1821.5 
1.4 
1.3 
I .  2 
1. I 

1821.0 
0.9 
0.8 
0 . 7  
0.6 

1820.5 
0.4 
0.3 
0. I 

20.0 

1819. g 
9.8 
9.7 
9.6 
9.5 

1819.4 
9.3 
9.2 
9. I 
9.0 

1818. g 
8.8 
8.7 
8.5 
8.4 

1818.3 
8.2 
8. I 
8.0 
7.9 

1817.8 
7.7 
7. 6 
7.5 
7.4 

1817.3 
7.2 
7. I 
6.9 
6.8 

1816.7 
6.6 
6.5 
6.4 
6.3 

18~6.2 
6. I 
6.0 
5.8 
5.7 

1815.6 
5.5 
5.4 
5.3 
5 . 2  

1815. I 

- __ 

4' 

3643.0 
2.8 
2.6 
2.3 
2. I 

3641.9 
1.7 
1.5 
1.3 
I.  I 

3 w .  9. 
0.7 
0.5 
0.3 

40. I 

3639.9 
9.7 
9. 5 
9.2 
9.0 

3638.8 
8.6 
8.4 
8. I 
7.9 

3637.7 
7 .5  
7.3 
7. I 
6.9 

3636.7 
6.5 
6.3 

5.8 
3635.6 

5.4 
5 . 2  
4.9 
4.7 

3634.5 
4.3 
4. 1 
3.8 
3.6 

3633.4 
3.2 
3.0 

2.6 

6.0 

2. a 

3632.4 
2.1  

1 . 9  
1.7 
1 . '4 

3631. a 
1.c 
0.8 
0.5 
0 . 3  

3630. I 
I_ 

8' 

5464.4 
4. I 
3.8 
3.5 
3. 2 

5462.9 
2.6 
2.3 

1.7 

5461.4 

0.8 
0- 4 
60. I 

5459.8 
9.5 
9. 2 
8.8 
8.5 

5458.2 
7.9 
7.6 
7.2 
6.9 

5456.6 
6.3 
6. o 
5.6 
5.3 

5455.0 
4.7 
4.4 
4.0 
3.7 

5453.4 
3. I 
2.8 
2.4 

2 .0  

I .  I 

2. I 

545'. 8 
1 . 5  

0.8 
0.5 

5456.2 
49.9 
9. 5 
9.2 
8.8 

I. 2 

5448.5 
8.2 
7.9 
7 . 5  
7.2 

5446.9 
6. G 
6.2 
5.9 
5.5 

5445.2 

4' 

7285.9 
5.5 
5 .  I 
4. 7 
4.3 

7283.9 
3.5 
3. I 
2.6 

7281.8 
1.4 

0 . 5  
80. I 

7279.7 
9.3 
8.9 
8.4 
8.0 

7277.6 
7. 2 
6.8 
6.3 
5.9 

7275.5 
5. 1 
4. 7 
4.2 
3.8 

7273.4 
3.0 
2.5 

1.6 

0.8 
70.4 
69.9 
9.5 

7269.1 
8.7 
8.2 
7.8 
7.3 

7266.9 
6.5 
6.0 
5.6 
5 .  I 

7264.7 

3.4 
2.9 

7262.5 

1.6 

0.7 

2. 2 

I .  0 

2. I 

7271. 2 

4. 3. d 

2. I 

1.2 

7160.3 - 
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L.1. 

m I  

I1 00 
1 
2 
3 
4 

XI  05 
6 
7 
8 
9 

I1 10 
I1 
12 
I3 
14 

I1 15 
16 
17 
18 
19 

I1 20 
21 
22 
23 * 

I1 25 
26 
27 
28 
29 

11 30 
3' 
3' 
33 
34 

11 35 
36 
37 
38 
39 

11 40 
41 
42 
43 
44 

11 45 
46 

49 
I1 50  

51 
52 
53 
54 

11 55 
56 
57 
58 
59 

I 1  60 

3 

Valueof I' 

M i .  
P.7Y 

4 
5 
5 
5 

30.725 
5 
5 
5 
5 

30.725 
5 
5 
5 
5 

30- 7 9  
5 
5 
5 
5 

30.725 
5 
5 
5 
5 

30- 725 
5 
5 
5 
5 

30.726 
6 
6 
6 
6 

30. 7f 

30.7: 

6 
6 
6 

6 
6 
6 

30.76 
6 
6 
6 
6 

6 
6 
6 
6 

30.726 
6 
6 
7 
7 

30.727 

P. 716 

LPtitude I IO to I  meridi rid id ~ n a .  

Sums of seconds for mid. 
dle latitude I I O  30' 

' I  

.I 
2 

3 
4 
5 
6 
7 
0 
9 

10 
I 
2 
3 
4 
15 
6 
7 
8 
9 

a0 
I 
2 
3 
4 

4 
7 
8 
9 

30 

.a 
3 
4 

I 

3x 
H 
9 

40 

3 
4 

I 
1 

Y 
I t 
9 

50 
I 
a 
3 
4 

2 
7 
8 
9 
60 

MeI2t-s. 

30.73 
61.4g 
92. I 
122. go 

153.63 
184.35 
215.08 
245.80 
276.53 

307.26 
337.98 
368.71 
399.43 

460.88 

522.33 
553.06 
583.78 

614.51 
4 5 .  Y 
675.96 
706.69 
737.41 
768.14 
798.86 
829.59 
860.31 
891.04 

921.77 
952.49 
983.22 

I 013.94 
1 '344.67 
1 075.39 
1106.12 
I 136.84 
1 167.57 
I 19.30 

I 229.02 
1259.75 
1 29.47 
I 321.20 
1351.92 
I 382.65 
1 413.37 
1444.10 
1474.82 
1 505.55 

I 536.28 
I 567.00 
1 597.73 
I 628.45 
I 659.18 
1689.90 
I 720.63 
1751.35 
I 782.08 
I 812. SI 
1 843.53 

430.16 

491.61 

__ -. . 

Value of I' zontinuous sums of min 
itesfrom latitude IIO 00 

I 

1 
a 
3 
4 
5 
6 

H 
9 

1 0  
I 
1 
3 
4 

'2 
i 
9 

a0 
I 
2 

3 
4 

lx 
7 
8 
9 

30 
a 
3 
4 
35 
6 
7 

9 

40 

3 
4 

I 

a 

I 
2 

'2 
i 
9 

50 

a 
4 

I 
2 

7 
8 
9 
60 

1Utt.cn. 

1843.5 
3 686.9 
5 530.4 
7 373.9 
9 217.4 

11 060.8 
12 904.3 
14 747.8 
16 59'. 3 

18 434. I 
20 278. 
22 I2l.J 
23 965.8 

3; 3:: d 

38 713. d 
44 4*.il 243. 

25 808. 
27 652.3 
29 495.8 

35 026.3 

36 86g. 8 

40 556. 

46 087.3 
47 930.9 
49 774.4 
51 617.9 
53 461.4 

55 305.0 
57 148.5 
58 992. o 
60 835.6 
62 679. I 
64 5". 7 
66 366.2 
68209.8 
to 053.3 
71 896.9 

73 740.4 
75 584.0 
77 427.5 
79 271.1 
81 114.6 
82 958.2 
84 &I. 8 

90 332.5 
92 176. I 
94 019.6 
95 863.2 
97 706.8 
99 550.4 

101 394.0 
103 237.6 
105 081. I 

108 768.3 
110611.9 

E 3:; 

106 924. 7 

for  t t i v  

Lomgitude. X 

Mttm3. 

I 821.5 
3 643.0 
5 464.4 
7 285.9 
9 107.4 
IO 928. g 
12 750.4 
I4 571.8 
16 393.3 

18 214.8 
27 322.2 
36 429- 6 
45 537.0 
54 644.4 
63 751.8 
73 859.2 
81 966.5 
91 073.9 
100 181.3 

rog 288.7 
I 18 396.0 

136 610.7 
127 503.4 

145 718.0 
15.4 825.3 
163 932.7 
173 039.9 

191 254.5 

200 361.7 
209 469.0 
218 576 
327 861 
437 143 
546 419 
655 690 
7 4  953 
874 208 
983 453 

1 092 687 
I 2 0 1  909 
I 311 117 

1529490 
I 638 652 
1 747 795 

2075 1 0 4  

2 184 162 
2 293 I g 6  
2 402 205 
2511 187 
2 620 142 
2 729 067 
2 837 962 
2 946 825 
3 055 656 
3 164 453 
3 "73 21s 

182 147.2 

I 4 h  311 

I966022 I 856 919 

- . . . . 

Mitrrs. 

0. I 
0.2 

0. a 
:: a 
2.5 
3.2 
4. I 

5. ' 
11.4 

31.6 
45.5 
61.9 
80.9 
102.4 
126.4 
152.9 

182.0 
213.6 

323.5 
365.2 
49.4 
456.2 
505.5 
557.3 

611.6 
668.5 
728 

I 638 
2 911 
4 549 

11 4 6  
14 739 

I8 196 
22 016 
26 201 
30 749 
35 663 
io 937 
46 577 
52 579 
58 944 
65 674 

72 76) 
80 221 
88 039 
96 221 

IQ4 765 
113 671 
I22 940 
132 573 

M. 1 

x: 

P ;:: 

142 152 926 569 

163 645 
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Latitude 1 2 ~  to 13~-Ara of the @el in metera. 

Lat. 

- 
O I  

xa 00 

a 
3 
4 

xa 05 
6 
7 
8 
9 

xa IO 

I 

I1 
12 

13 
14 

I' 15 
16 
17 
18 
19 

I1 20 
21 
aa 
'3 
24 

xa 2 5  
a6 
27 
a8 
'9 

11 30 
3' 
32 
33 
34 

1' 35 

37 

39 

xa 40 
4' 
41 
43 
44 

1% 45 
46 
47 
48 
49 

I1 50 
5' 
5' 
53 
54 

11 55 
56 
57 
58 
59 

10 60 

36 

38 

- 

- 
1" 

- 
30. 2.51 

* a47 

* '44 
30. 24a 

. 240 

.238 

. 2 3 6  
' 234 

30. a31 
.a30 . a i 9  
. 2 2 7  
. aag 

30. 223 

.319 . a x 7  

. a 1 5  

30. a13 
. a i r  
. 2 0 9  

\ . 2 0 8  
.206 

30. 204 

. I98 
: 196 

30. "4 
. 192 
. '30 . 188 
. I86 

. 18a 

. I80 

. 179 

. 17-7 

30. '75 
. '73 . I71 
. 169 
. 167 

30. 165 
. 163 
. 161 
. I 5 9  
. '57 

3 0 .  '55 
' 1.53 
. I S '  

. '49 
' '47 

30. '45 
. '43 
. 14r 
. '39 
. '37 
P 135 

. a49 

. a45 

. 2 2 1  

. 2 0 1  

.zoo 

30.184 

- 
W /  

- 
181.51 

. s o  - 49 

.47 
-46 

181.45 
- 4 4  
* 43 
* 41 
.qc 

181.39 
.38 
37 

.36 
35 

181.34 
* 33 
.32 
.3a 
e 2 9  

181. ZS 
27 

. 2 6  

.Y 
23 

181. zz 
.21 
.2n 

* 19 
. 1 8  

181.17 
. 1 6  

15 
. I3 

181. I 1  

.og 
* 07 
.06 

181.05 
.w 
* 03 

.I2 

. 10 

. 0 1  
I. 00 

180.99 
.98 
97 

.95 
-94 

180.93 
.92 

-88 
r&. 87 

.86 

.85 
* 83 

:g 

.82 
180.81 
- 

;// 

211.76 
* 75 
* 73 
- 7 2  - 71 

211.69 
.68 
.67 .a 
-64 

211.63 
.62 
.60 
59 

-57 
211.56 

* 55 
53 
52 
SO 

air.* 
-48 
.46 
-45 
-44 

art. 42 
e41 
.40 
* 39 
.37 

211.36 
1 35 
* 33 
.32  
.30 

11 1.29 
.28 
.26 
25 

f 23 

a ir .  z z  

* 19 . 18 
* 17 

211.rg 
14 
I3 

. 21 

. I 2  

.IO 

211.09 
.08 
.06 
05 
03 

211.02 
I. 01 

0.99 

110.95 
:$ 
- 

9/' 

- 
q a .  26 

a 2 4  
23 

* '9 
272.17 . I6 

* 14 

.21 

.I2 . I 1  

w. os 
.ol 
.06 
.oq 

a72. oc 
8-94 
-97 
.95 
e 9 4  

271.92 
.90 .ss 
.87 
* 85 

271.83 
.82 
.& 
.78 
. 7 7  

271.75 
. 7 3  
. 7 1  
.7a 
.68 

271.66 
.64 
.62 
.61 
59 

?I. 57 
. 5 5  
54 

* 52 
* 50 

371.48 
* 47 
* 45 
-43 
.42 

371.40 
38 
36 
35 
33 

271.31 
*39 
.27  
.26 
a 2 4  

271. a2 

. 0 2  

- 

1' 

1815. I 
5 . 0  
4.9 
4.7 
4.6 

8814- 5 
4 .4  
4 .3  
4. 1 
4 .0  

1813.9 
3.8 
3.7 
3.6 
3.5 

1813.4 
3.3 
3- 2 
3 .0  
2.9 

1812.8 
2 .7  
2 .6  
2.4 
2.3 

1812.2 
2. I 
2 .0  

1.9 
1.8 

1811.7 
I .  6 
1.5 
1.3 

1811. I 

0 .9  
0 . 7  
0.6 

1810.5 
0 .4  
0 . 3  

I .  2 

1 . 0  

0. I 
10.0 

1809.9 
9.8 
9.7 
9.5 
9 .4  

1%. 3 
9.2 
9.1 
8 .9  
8.8 

1861.7 
8.6 
8.5 
8.3 
8. a 

1808. x - 

%' 

3630. I 
29.9 
9.7 
9 . 4  
9 .2  

3629. o 
8.8 
8.6 
8.3 
8.1 

3627.9 
7- 7 
7.4 
7.2  
6.9 

3626.7 
6.5 
6- 3 
6 . 0  
5;  8 

3625.6 
5 .4  
5 . 2  
4.9 
4.7 

3624.5 
4.3 
4-0 
3.8 
3.5 

3623.3 
3. 1 
2 .8  
2.6 
2. 3 

3622. I 
1 .9  
1 . 7  
1.4 
1 . 2  

3621.0 
0 .8  
0.5 
0 . 3  

3619.8 
9.6 
9.3 
9. I 
8 .8  

3618.6 
8.4 
8. I 
7.9 
7.6 

3617.4 
7 . 2  
6 .9  
6.7 
6.4 

3616.2 

20. 0 

- 

a/ 

5445- 2 
4.9 
4.5 
4.2  
3- 8 

5443.5 
3.2 
2.8 
2 . 5  

5441.8 
1.5 

0 . 7  
0 . 3  

5 4 4 0 . 1  
39.8 
9 .4  

2. I 

1. I 

8: 5 
5438.4 

8. I 
7.4 
7 . 7  
7 . 0  

5436.7 
6.4 
6 .0  
5 . 7  
5 . 3  

5435- 0 
4.6  
4 .3  
3.9 
3 .6  

5433.2 
2. 9 
2 . 5  

1.8 

5431.5 
I.  I 
0.8 
0.4  

30. I 

5429.7 
9 . 3  
9 . 0  
8 .6  

2.2 

8.3 

5427.9 
7.5 
7.2 
6.8 
'6.5 

54a6. I 
5 . 7  
5.4 

-5.  d 
4.7 

5424.3 

7260.8 
59. 
9- 4 
8 .9  
8.5  

7258. o 
7.6 
7. I 
6.7 
6 .2  

7255.8 
5.3 
4.9 
4 .4  
4 .0  

7253.5 
3 .0  
2.6 

1 . 7  

0.7 
50. 3 
49.8 
9 .4  

7248.9 
8 . 4  
8. o 
7 . 5  
7. I 

7246.6 
6. 1 

5 . 7  
5 . 2  
4.8  

2. I 

7251.2 

7244. 3. d 
3.3 
2.9 
2.4 

7241- 9 
I. 4 

0 . 5  
4 0 . 1  

7139.6 
9. I 
8.6 
8.2 
7 . 7  

7237.2 
6 . 7  
6. 2 

5.8 s. 3 
7234.8 

3.4 
2- 9 

i 232- 4 

I. 0 

4* 3. i 

- 

5' 

9075. 3 
4-7 
4 .2  
3.6 
3. I 

9072.5 
1.9 
1.4 
0 .8  

70.3 

9069.7 
9. I 
8.6 
8 . 0  
7.5 

9066.9 
6.3 
5 . 7  
5. a 
4.6 

9064.0 
3 4  
2. 8 
2.3 
1.7 

9061. I 
0.5 

60.0 
59.4 
8 .9  

9058.3 
7 . 7  
7. I 
6.5 
5.9 

9055.3 
4.7 
4. 1 
3.6 
3 . 0  

9052. 4 
I. 8 

0.7 
50. I 

9049.5 
8 .9  
8.3 
7.7 
7. I 

9046.5 
5.9 
5.3 
4.7 
4. I 

9043.5 
2.9 
2.3 
1.7 

9wO- 5 

I.  2 

I .  I 

- 



L.t. 

O I  

I2 00 
I 
2 

3 
4 

12 05 
6 
7 

9 

12 1 0  
I 1  
12 
13 
14 

12 15 
16 
17 
18 
19 

n 

I2 20 
21 
22 

23 
24 

12 25 
26 
27 
28 
29 

8 2  30 
31 
32 
33 
34 

12 35 
36 
37 
38 
39 

12 40 
41 
42 
43 
44 

12 45 
46 
47 
48 
49 

12 50 
5 '  
52 
53 
54 

12 55 
56 

59 
I 2  60 

:s 

~ 

Value of I"  

Mcfers. 
30.727 

7 
7 
7 
7 

30.727 
7 
7 
7 
7 

30- 727 
7 
7 
7 
7 

30.727 
7 
7 
7 
7 

30.727 
7 
7 
7 
7 

30.728 
8 
8 
8 
8 

30.728 
8 
8 
8 
8 

8 
8 
8 
8 

30- 728 
8 
8 
8 
8 

30.728 
8 
8 
8 
8 

30.728 

30.728 
9 
9 
9 
9 

30. 729 
9 
9 
9 
9 

3 0 . 7 4  

Latitude 1 2 O  to 13~--Meridional VQ. 
~ ~~~~~~ 

Sums of seconds for mid- 
dle latitude xz0 30' 

/ I  

1 
2 
3 
4 
5 
6 

H 
9 

10 
I 
2 

3 
4 

2 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 

5 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
I 
2 

3 
4 

7 

9 
60 

n 

Alctcrs. 

30.73 
61.46 
92.18 

122.91 

153.64 
184.37 
215.09 
245.82 
276.55 

307.28 
33s. 01 

368.73 
399.46 

460.92 
49'. 64 
522.37 
553.10 
583.83 

645. 
676.01 
706.74 
737.47 
768.19 
798.92 
829.65 
860.38 
891. IO 

921.83 
952.56 
983.29 

I 014.02 
1044.74 
1075.47 
1106.20  
I 136.93 

430.19 

614.25 

I I 167* 198.3 6i 
I 229.11 
1259.84 
I 290.56 
I 321.29 
1352.02 

1382.75 
1413.48 
I e e q . 2 0  
I 474.93 
I 505.66 

I 567. I I  

I 628.57 

1 536.39 

1597.84 

1 659.30 
I 690.03 
1 7 2 0 . 7 5  
1751.48 
I 782.21 

1843.66 
1812.94 

Mtfers. 

.60 

.60 

.60 

.60 
1 4 3 . 6 1  

.61 

.61 

.61 

.62 

143 .62  
.62 
.62 
.62  

143 .60  

.63 
1843.63 

.63  

.63 

.64 

.64 
143 .64  

.64 
' 65 
. %  
.65 

143 .65  
.65 
.66 
.66 
.66 

143 .66  
a67 
.67 
* 67 
.67 

143.67 
.68  
.68 
.68 
.68 

143 .69  
* 69 
.69 
.69 
* 70 

1 4 3 . 7 0  
.7o 
. 7 0  
.70 
.71 

* 71 
. 7 1  
* 72 
. 7 2  

143.72 
* 72 
.73 
* 73 
* 73 

143 .73  

r43 .71  

zontinuous sums of min- 
ites from Intitridc: I ~ O  (IO' 

/ 

I 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
I 
2 
3 
4 

' 5  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

si 
7 
8 
9. 
60 

h f d C Y S .  

I 843.6 
j 6S7.2 
5 530.8 
7 374,4 
9 21s. 0 

I I  061.6 
1 2  9 5 . 2  

14 748. 
16 592.5 

18 436. I 
20 279.7 
22 123.3 
23 966.9 
25 810.6 

27 654.2 
29 497. s 
31 341.5 
33 185. I 
35 028.7 

36 872.4 
38 716.0 
40 559.7 
42 403.3 
44 247.0 
46 ogo. 6 
47 934.3 
49 777.9 
51  621.6 
53 465- 3 

55 308.9 
57 152.6 
58 996.3 
60 839.9 

6q 5'7.2 
66 370.9 
68 214.6 
7 0  058.3 
7 1  902.0 

73 745.6 
75 5%. 3 
77 433.0 
79 276.7 
81 120.4 

62 683.6 

82 964. I 
84 807.8 
86 651.5 
88 495.2 
90 338.9 

92 182.6 
94 026.3 
95 870. I 
97 713.8 
99 5 5 7 . 5  

IOI 401.2 
103 244.9 
105 0%. 7 
106 932.4 
108 776. I 
110 619.8 

Longitude. s 

Mctcrs. 

I 815. I 
3 630. I 
5 445.2 
7 260.3 
9 075.3 

10 sgo. 4 
I 2  7c5.5 
14 5 2 0 . 3  

16 335.6 

18 1 5 0 . 7  
27 226.0 
36 30'. 3 
45 376.7 
54 452.0 
63 527.3 
72 602.6 
81 677.9 
90 753.2 
99 828. 5 

108 903.8 
117 979.0 
127 054.3 
136 129.6 
145 204.8 

'63 355.2 
1 7 2  430.4 
181 505.6 
1 9 0  sh. 7 

1 9 9  655.9 

326 7 4  
435 601 

544 490 
653 372 
762 246 
871 X I O  
979 962 

[ & & I  
I 197 626 
1306435 
1415 227 
1524-  

I 632 753 
1711 485 
1850 1% 

1 958 879 
2 067 537 

154 280.0 

208 731.0 
217 806 

2 176 163 

2 393 344 
2 501 8Yg 
2 610 394 

2 284 771  

MCtWS. 

0. I 
0. 2 
0 . 5  
0 .9  
1.4 

2 . 7  
3.5 
4 .5  

5- 5 
12.4 

34.3 
49.4 
67.2 
57.8 

137.2 
166 .0  

197.6 
23'. 9 
268. g 
308.7 
351.3 
396.6 
444.6 
495.4 
548.9 
605. I 

6 4 . 1  
725.9 
790 

1778 
3 161 

4 940 
7 113 
9 682 

12 646 
16 (w 
19 757 

33 387 
38 719 
44 447 
50 569 
57 085 
63 997 
71 303 

2 . 0  

2 2 . 0  

I l l .  I 

3 z; 

ii; 3 
95 5 4  

104 466 
"3 741 

133 473 
'43 930 
154 7 h  

123 410 

166 177 65 "'d 
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~. .- r 

4 

LPtitude 13O to 1 4 O - A . n ~  of the palkl in metm. 

13 IC 

13 
I4 

13 15 
16 
I7  
18 
19 

13 20 

a3 
14 

'3 25 
a6 
27 
a8 
19 

13 30 
31 
31 
33 
34 

'3 35 
36 
37 
38 
39 

'3 40 
41 
4 
43 
44 

13 45 
46 
47 
48 
49 

13 50 
5' 
52 
53 
54 

'3 55 
56 
57 
58 
59 

13 60 

I1 
I2 

21  
22 

L 

1" 
- 

30. '35 
* '33 
. I31 
. 129 
. 117 

30. 125 
. 123 

. 119 

. 117 

30. 115 
. I13 

. 109 

. 107 
30. ro j  

. 103 

. og8 
* 096 

. I 2 1  

. I 1 1  

.IO1 

30,094 
.092 
.090 
.088 
.086 

. o s 2  

.os0 

.078 

.076 

30.44 

30,074 
. 0 7 1  
.069 
. 6 7  
.065 

$0. 063 
,061 

.os9 

.os7 
055 

$0. os3 
.051 
.048 
,046 
.044 

io. 042 
.040 
.038 
.036 
.033 

$0. 031 
.029 
. 0 2 7  
.025 
. O Y  

io. 021 
,019 
. or6 
.or4 
,011 

10. oxo 
- 

60.27 
* 27 
.26 
. 2 t  
* 25 

60.25 
f 25 
.24 
. 2 4  
.23 

60.23 
: 23 
.22 
. 2 2  
.21  

60.21 
. 2 I  
.20 
.20 

.I9 

60.19 
I9 

. IS  

. IS  
* 17 

60.17 
* 17 
.16 
.16 
1s 

60. 15 
15 

* 14 
.I4 
I3 

60.13 
I3 . I2 

.I2 

. I1 

60. I1 
. I 1  . I O  . IO 
-0g 

Q: 3 
.08 
-07 
-07 

60.06 
.06 
.OS 
*OS 
*aq 

60.04 
.aq 
03 

-03 

60.02 
.02 

I=. 54 - 53 
. 5 2  
* 52 
51 

120.50 
.49 
.48 
.48 
* 47 

120. 46 
.45 
-44 
. 4 4  
* 43 

I=. 42 
.41 
.40 
.39 
. j 8  

IZO. 38 
37 

35 
-34 

120.33 
33 
32 

* 31 
.30 

1.23.29 
.28 
* 27 
* 27 
.26 

120. 25 
-24 
* 23 
23 

. * 36 

.22 

120.21 
.ZO 
* I9 
.18 
. I 7  

120.16 
.16 
.I5 
* 14 
. I 3  

Izo.12 
. I1 
. I O  
.IO 
.0g 

120.08 
.07 
.06 
.06 
* 05 

1w.q 

1" 

210.95 
-94 - 92 :E 

210.88 
.86 
-85 - 83 
.82 

210. & 
* 79 
. 7 7  - 76 
74 

210.73 
. 72  
. 7 0  
.69 
* 67 

210.66 
-65 
.63 
.62 
.6a 

210.59 
- 5 8  - 56 - 55 
* 53 

210.52 
-5 '  
49 

.48 

.46 
210.45 

* 43 
e 4 2  
.qa - 39 

210.37 
.36 
a 3 4  
* 33 
.31 

210.30 
:28 
27 

.25 
-24 

210.22 
.2x 

* '9 
.18 
.16 

210.15 
..'3 . I 2  

-09 
210.07 

. I O  

Y' 

271.22 

. 1 8  

. 16 

. I4 
271. I2 . I1  

.og 
* 07 
. 05 

.20 

271.03 
1.01 

0.99 
98 
-96 

270. a4 
'.92 

e 9 0  
.89 
.87 

270.85 
-83 
.81 
.79 
. 7 7  

270.96 
.74 
. 7 2  
' 70 
.68 

270.66 
.64 
.62 
.60 
* 58 

270.57 
* 55 
.53 
* 51 
.49 

270.47 
.45 
.43 
.4I 
* 39 

270.38 
* 36 
* 34 
.32 
.30 

270.28 
.26 
.24 
.22 
.20 

270.19 
. I7  
. '5 
. I3 

270. Q9 
. I1  

1' 

1808. I 
8. o 
7.9 
7.7 
7.6 

1807.5 
7.4 
7.3 
7. 1 
7 .0  

1806.9 
6.8 
6.7 
6.5 

. 6.4 

i8066: 1 
:I ! 

1&5.; 

6.'1 

5. 
5.4 
5.3 
5. I 

1805. o 
4.9 
4.8 
4.6 
4.5 

1%. 4 
4.3 
4. 2 
4.0 
3.9 

1803.8 
3.7 
3.6 
3.4 
3.3 

1803.2 
L' 3. I 

2.9 
2. s 
2.6 

2.4 
2.3 

1802.5 

2. I 
2 . 0  

1801.9 
I. 8 
I .  6 
1.5 
1.3 

1801.2 
I. I 
I. 0 
0.8 
0.7 

1800.6 

3616.2 
6. o 
5.7 
5 . 5  
5 -  2 

3615.0 
4.8 
4.5 
4.3 
4.0 

3613.8 
3.5 
3.3 
3.0 
2.8 

3612.5 . 2.3 

e 1 . 8  
1.5 

36r1.3 

0.8 
0: 6 
0.3 

3610. I 
og. 8 
9.6 

I , 2.0 

I. 1 

9.3 
9. 1 

3608.8 
8.6 
8.3 
8. I 
7.8 

3607.6 
7.3 
7- 1 
6.8 
6.6 

3606.3 
6.0 
5.8 
5 . 5  
5.3. 

3605.0 
4.8 
4.5 
4.3 
4.0 

3603.8 
3.5 
3.3 
3.0 
2.8 

3602.5 
2.2  
2 . 0  

1.7 
1.5 

3601.2 

5424- 3 
3.9 
3.6 
3.2 
2- 9 

5422.5 

I. 8 
1.4 

2. I 

I .  I 

5420.7 
20.3 
19- 9 
9.6 
9.2 

5418.8 
8.4 
8. I 
7.7 
7.4 

5417.0 
6.6 
6.2 
5.9 
5.5 

5415- 1 
4- 7 
4.3 
4.0 
3.6 

5413.2 
2.8 
2 .5  

I. 8 

5411.4 

0.6 
IO. 3 
09.9 

5409.5 
9. I 
8.7 
8.4 
8.0 

s407.6 
7 .2  
6.8 
6.4 
6. o 

5405, 6 
5.  2 
4.8 
4.5 
4. I 

5403.7 
3.-3 
2.9 
2.6 

2. I 

1.0 

2. 2 
549.8 

7232.4 
1.9 
1.4 

0.5 

29.5 
9.0 
8.6 
8. I 

7227.6 
7. 1 
6.6 
6. I 
5.6 

7225.1 

4.6 
4.1 
3.6 
3.1 

7222.6 

I. 6 

0.6 
7220. I 

19.6 
9.1 
8.7 
8.2 

7217.7 
7.2 
6.7 
6. I 
5.6 

7215. I 
4.6 
4.1 
3.6 
3. 1 

7212.6 

I. 6 

0.6 
7210. I 
og. 6 

9. I 
8.6 
8. I 

7207.5 
7 . 0  
6. 5 
5.9 
5.4 

7204.9 
4.4 
3.9 
3.4 
2- 9 

7202.4 

1 . 0  

7230.0 

2. I 

I .  I 

2. I 

I. I 

--.. . 
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O I  

13 00 

3 
4 

I 
2 

'3 3 
7 
8 
9 

13 IO 

13 
14 

I 1  
12 

I3 :i 
17 
I8 
19 

I3 20 
21 
22 
23 
24 

13 ;g 
27 
28 
29 

'3 30 
31 
32 
33 
34 

'3 35 
36 
37 
38 
39 

I3 40 
4 1  
42 
43 
44 

I3 45 
46 
47 
48 
49 

I3 50  
51 
52 
53 
54 

'3 55 
56 
57 
58 

13 

- 
Talue of I" 

M&. 
3a. 729 

9 
9 
9 
9 

3a 739 
9 
9 
9 
9 

30.729 
9 
9 
9 
9 

30.729 
30 
0 
0 
0 

30.730 
0 
0 
0 
0 

30.730 
0 
0 
0 
0 

30. 730 
0 
0 
0 
0 

30.730 
0 
0 
0 
0 

30.731 
I 
I 
I 
I 

30.731 
1 
I 
I 
& 

30.73' 
I 
I 
I 
I 

30- 73 I 
I 
I 
I 
I 

30.731 

I /  

I 
2 

3 
4 

i 
7 
8 
9 

IO 
I 
1 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

42 
7 
8 
9 

5 0  
1 
2 
3 
4 

5i 

2 
7 
8 

Mdm. 

30.73 
61.46 
92.19 

122.92 

:& :i 
215. 1 1  
245.84 
276.57 

3 0 7 . 9  
338.03 
368.76 
399.49 

491.6 
522.41 
5 3.14 

614.60 

676.06 

737.52 

430.22 

460.95 

5 i 3.87 

645.33 

706.79 

768. 798.9 '2 
829.71 
860.44 
891. '7 

921.90 
952.63 
983.36 

I 014.09 
I 044.82 

1 075.55 
1106.2s 

I 167.74 
1 198.47 

I 229.21 
1259.94 
1 2 9 6 7  

1352.13 
I 382.86 
1 413.59 
1444.32 
1 475.05 
1505.78 

1536.51 
1567.24 
1597.97 
I 628.70 
1 659.43 
I 6go. 16 
I 720.89 
I 751.62 

I 813.08 

I 137.01 

1321.40 

1 782.35 

1843.81 

Sums of seconds for mid- 
dle latitude 13' 30/ Value Or I' 

M m .  
1893.73 

-73 - 74 
* 74 
74 

143.74 
75 
75 

-75 
* 75 

1 4 3 -  76 
.76 
.76 
* 76 
- 7 7  

143.77 
* 77 
* 77 
.P8 
78 

1843.78 
* 78 
.79 
a79 
* 79 

1843: g 
.80 
.& 
.80 

143.81  
.SI 
.81 
.81 
.82  

1843.82 
.82 
.82 
.83 
83 

1%. 83 
* 83 
.84 
a84 
.84 

143.  Q - 85 
* 85 
* 85 
e 8 5  

143.86  
.86 
.86 
.86 
-87 

1843.87 
.87 
* 87 
.88 
.88 

143.88 

Continuous sums of min- 
ites from latitude 13O od 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
1 
2 
3 
4 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

5 0  

2 

I 
2 

4 

2 

2 
7 
8 

M&. 

1 843.7,. 
3 687.5- 
5 531.2 
7 375.0 
g 218.7 

I I  062.4 
12  906.2 

16 593.7 

1 8 4  7.5 

14 750.0 

20 41.2 
22 I 2  0 
23 4: 8 
25 812.5 
27 656.3 
29 500. I 

3' 343.8 
33 187.6 
35 031.4 

36 875.2 
38 719.0 
40 562.7 
42 406.5 
44 250.3 
46 094. 1 
47 937.9 
49 781.7 
51 625.5 
53 469.3 

55 313.1 
57 156.9 
59 OOo. 8 
60 844.6 
62 6S8.4 
64 532.2 
66 376, o 
68 219.8 
7 0  063.6 
71 907.5 

73 751.3 
75 595. I 
7 7  439.0 
79 282.8 
81 126.7 

82 970.5 
84 814.3 
86 658.2 
88 502. o 
90 345.9 

92 189.8 
94 033.6 
95 877.5 
97 721.3 
99 56s. 2 

IO1 409. I 

106 940.7 
IO3 Io5 096. 252. ;3 
108 784.6 
I IO 628.4 

o t  

0 1  
2 
3 
4 

0 5  
6 
7 
8 
9 

0 10 

I 808. I 
3 616.2 
5424-3 
7 232.4 
9040.5 

1 0  8q8.6 
12 656.7 
I4 464.8 
16 272. g 

IS 081.0 
27 121.5 
36 162. o 
45 202.5 
54 243- 0 

63 283.5 
72 324.0 
81 364.5 
90 405.0 
99 445.4 

108 485.9 
117 526.3 

135 60 1 
I 4 4  647.5 
I53 687.9 

I 8 0  809.0 
189 849.2 

198 889.5 
207 929.6 
216 970 
325 451 
433 927 
542 396 
650 857 
759 307 
867 746 
976 172 

1 os4 583 
1 192977 
1 301.352 
I409 705 
I 518042 

1 734637 

2 os9 326 

2 167 494 
2 275 629 
2 383 729 
2491 792 
2 599 8'7 

2 815 7 4 4  
2 923 644 
3 031 498 
3 139 305 
3 247 0 6 5  

126 5 7 ;  7 

162 728.3 
171 768.6 

4 626 352 

I 842-896 
1951 126 

2 707 8 0 1  

Y 

0. I 
0 .2  
0.5 
0 . 9  
1.5 
2. I 

3. 2* 8 
4.8 

5- 9 
13.3 
23.7 
37.0 

72.5 
94.7 

119- 9 
148.0  
179. I 

213.0 
249.9 
289.8 
332.7 
378.6 
427.4 
479.1 
533.8 
59'. 6 
652. I 

715.7 
782.3 
852 

19'7 
3 407 
5 324 
7 666 

1 0  434 
i j  628 
I 7  248 

21 294 
25 765 
30 661 
35 983 
41 730 
47 903 
54 50' 
61 524 
68 972 
76 845 

85 '43 
93 865 

103 012 
1 1 2  583 
I 2 2  578 
132 997 
143 840 
155 107 
166 798 
178 912 
191 4es 

5;- 2 
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1796.0 
5.8: 

Latitude 14O to rp-Ara of the pprolltl in meters. 

3591.9 
1.6 

- 
1" 

- 
30. OIC 
.d 
.005 

. 0 0 3  

29.999 
.997 
: 995 
.99= 
-990 

29.988 
,986 
' 984 
.981 
.979 

29. 977 
.Y75 
.973 
.970 
.968 

29.966 

. 962 

. 959 

.957 
9 955 

. 95.3 

.950 

. 001 

.964 

.948 
946 

!9. 944 
.941 
.939 
' 937 
' 935 

!9. 933 
' 9.30 
.925 
. 926 
.924 

'9. 92 I 
.VI9 
.917 
.9'5 
,911 
9.910 
' Y d  
.905 
' 903 
.go1 

9.899 
.896 
.894 
.892 
.889 
9.887 
.885 
,882 
.880 
.878 
9.876 
- 

I 
I 

8'' 9" , 1' 9' 8' k i t .  

- 
0 '  

14 oc 
1 

4 

14 O! 
c 

i 
s 

14 IC 
I1 
I2 

73 
14 

14 '5 
16 
17 
18 
19 

14 20 
PI 
22 

23 
24 

14 2 s  
a6 
27 
a8 
19 

'4 P 
3' 
32 
33 
34 

14 35 
36 
3: 
38 
39 

'4 40 
4 1  
42 
43 
44 

[4 45 
46 
47 
48 
49 

14 5 0  
5' 
5 2  
53 
54 

14 55 
56 
57 
58 
59 

:4 60 
- 

8" 6" 5' 1" 0" 

18~0.6 
0. 5 
0.3 

soo. I 

1799.9 
9.8 
9. 7 
9. 5 
9.4 

1799.3 
9. 2 
9.0 
8. 9 
8. 8 

I 798.6 
8.  5 
8.4 
8.2 
8. I 

1798. o 
7.9 
7. 7 
7.6 
7.4 

1797.3 
7. 2 
7.0 
6. 9 
6. 7 

I 796.6 
6. 5 
6.4 
6. 2 
G. I 

0. 2 

360J. 2 
0.9 
0.7 
0.4 

600.2 

3599.9 
9.6 
9.4 
9. 1 
8.9 

3598.6 
8.3 
8.0 
7.8 
7.5 

3597.2 
6.9 
6. 7 
6.4 
6. 2 

3595. 9 
5.6 
5.4 
5. I 
4. 9 

3594.6 
4. 3 
4. I 
3.8 
3.6 

3593.3 
3.0 
2. 7 
2.5 
2. 2 

5401.8 
1.4 

0.6 
400.2 
5399.8 

9.4 
9.0 
8.7 
8.3 

5397.9 
7.5 
7. 1 
6. 7 
6.3 

5395.9 
5 . 5  
5 .  1 
4. 7 
4.3 

5393.9 
3.5 
3. I 
2. 7 
2. 3 

539'. 9 
1. 5 

0.7 
90.3 

5389.9 
9.5 
9. 1 
8. 7 
8.3 

1.0 

I. I 

210.07 
.06 
.04 
.03 
. 0 1  

210.00 
09.98 
.97 
-95 
.94 

309.92 
a 9 0  
.89 
' 87 
.86 

209.84 
.82 
. 8 1  
.79 
.78 

zag. 76 
.75 

7202.4 
1.9 
1. 3 
0 .8  

7199.7 
9. 2 
8.7 
8. I 
7.6 

7197.1 
6.6 
6. I 
5 . 5  
5 . 0  

7194.5 
4.0 
3.5 
2.9 
2.4 

7191.9 
1.4 
0.8 
90.3 
89.7 

71.83.2 
8. 7 
8. I 
7.6 
7.0 

7186.5 
6. o 
5 . 4  
4.9 
4.3 

200.2 

7.1 I 2.7 
6.6 I 2 . 2  

53S5.8 1 7181. I 
5 .  4 0.6 
5.0 80.0 
4.5 , 79.5 
4. I 8.9 

5383.7 ' 7'78.4 

6. 2 i 1.6 

1795. 3 
5.2 
5 . 0  
4.9 
4.7 

1794.6 
4. 5 
4.3 
4. 2 
4.0 

1793.9 
3.8 
3 . 6  
3.5 
3. 3 

1793.2 
3. I 
2.9 
2.8 
2.6 

1792.5 

3590.6 
0.3 
90.0 
89.8 
9.5 

3589.2 
8.9 
8.6 
8.4 
8. I 

3587.8 
7 .5  
7. 2 
7 . 0  
6. 7 

3586.4 
6. I 

5.9 
5.6 
5- 4 

3585. ' 

3.3, 7.9 
2.9 7.3 

6 .8  
6. 2 

7175.7 
5. I 
4.6 
4.0 
3.5 

7172.9 
2.3 
I. 8 

0.7 
I. 2 

7170. I 
____. 

2. j 

5381.7 

2. I 

I. j 
0.9 
0. 5 
80. I 

5379.7 
9.3 
8.9 
8.4 
8.0 

5377.6 
-- 

. 02  I .go 

239*00 I 268.88 



_c 

Lat . 

e /  

14 - 
I 
2 
3 
4 

14 0 5  
6 
7 
8 
9 

14 IO 
1 1  
12 

'3 
14 

14 ' 5  
16 
17 
18 
'9 

14 20 
21 
22 

'3 
24 

I4 25 
26 
27 
28 
29 

I4 30 
31 
32 
33 
34 

14 35 
36 
37 
38 
39 

14 40 
41 
42 
43 
44 

14 45 
46 
47 
48 
49 

14 5 0  
5 1  
52  
53 
54 

14 55 
56 
57 
58 
59 

14 60 

ialue of 1'1 

Mefers, I 

30.73' 
I 
I 
I 
2 

30.732 
2 
2 
2 
2 

30- 732 
2 
2 
2 
2 

30.732 
2 
2 
2 
2 

30.732 
2 
2 
2 
2 

30.73; 

3 
3 
3 

30.733 
3 
3 
3 
3 

30- 733 
3 
3 
3 
3 

30.733 
3 
3 
3 
3 

30.733 
' 3  

3 
3 
3 

30.734 
4 
4 
4 
4 

30.734 
4 
4 
4 
4 

30.734 

Latitude 14O to 15O-Meridiod uu. 

// Vdueof I' Sums of seconds for mid- 
dlu latitude 1 4 O  30' 

I /  

1 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

' d  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

45 
7 
8 
9 

5 0  
I 
2 
3 
4 

55 
6 
7 
8 
9 
60 

Metrrs. 

30.73 
61.47 
92.20 

122.93 

'53.66 
184.40 
215.13 
245.86 
276.59 

307.33 
338.06 
368.79 
399.52 
430.26 

460.99 
49'. 72 
522.46 
553. '9 
583.92 

614.65 
645.39 
676. 12 
706.85 
737.58 
768.32 
799 05 
829.78 
860.52 

921.98 
952.71 
983.45 

I 014. 18 
1044.91 
1 075.64 
I 106.38 

I 167.84 
I 198.57 

891.25 

1 137. I 1  

I 229. 31 
I 260.04 
1290.71 
1321.51 
1 35% 24 
1382.97 
1 4'3.70 
1444.44 
147517 
I505.90 

I 536.63 
1567.37 
I 598. IO 
I 628.83 
1659.57 
I 690.30 
I 721.03 
I 751.76 
I 782.50 
I 813.23 
1843.96 

Afiferr. 
1843.88 

.88 

.8g 

.sg 
* 89 

1843.89 
e 9 0  
-90 
a 9 0  
91 

1843.91 
.9I  
* 91 
.92 
* 92 

.92 
* 93 
* 93 
.93 

18q3.92 

18q3.93 
.94 
* 94 
* 94 
-94 

1843.95 
95 

* 95 
.96 
.96 

1843.96 
* 96 
.97 
.97 
* 97 

1843.97 
.98 
.98 
' 98 
.98 

1843. 99 
.99 
* 99 

3.99 
4.00 

1844.00 
.00 
.00 
. 01 
. 01 

1844.01 
. O I  
. 0 2  
.02  
.02 

1844.02 
* 03 
.03 
* 03 

1 4 4 2  

Continuous sums of min,  
utes from latitude 7 4 ° 0 0  

I 

I 
2 

3 
4 
5 
6 

z 
9 

10 
I 
2 
3 
4 

'5 
7 
8 
9 

20 
I 
2 

3 
4 

' 5  
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

45 
7 
8 
9 

50 

3 
4 

55 
6 
7 
8 
9 
60 

I 
2 

Meters. 

1843.9 
3 687.8 
5 53'. 7 
7 375.6 
9 219.4 

11 063.3 
12 907.2 
14 751.1 
16 595.0 

18 438.9 
20 282.9 
22 126.8 
23 970.7 
25 814.6 

27 658.5 
29 502.5 
31 346.4 
33 '90.3 
35 034.3 

36 878.2 
38 722. I 
40 566. I 
42 410. o 
44 254.0 
46 097.9 
47 941.9 
49 785.8 
5 1  629.8 
53 473.7 

55 317.7 
57 161.6 
59 -5.6 
60 849.5 
62 693.5 

64 537.5 
66 381.5 
68 235.4 
70 069.4 
71 9'3.3 

73 757.4 
75 601.4 
77 445.4 
79 289.4 
81 133.4 
82 977.3 

88 509.4 

84 821.4 
86 665.4 

90 353.4 

92 197.4 
94 041.4 
95 885.4 
97 729.4 
99 573.5 

103 261.5 
105 105.5 
106 949.6 
108 793.6 
I IO 637.6 

101 417. 5 

Latitude 14~--Co-ordinates of curvature 
( 0 1 .  I l l 1  -- 

Lohgihide. 

O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

0 IO 

20 
'5 

25 
30 

0 35 
40 
45 
5 0  
55 

05 

'5 

I 25 
30 
35 
40 
45 

1 50  
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

1 0 0  

10 

20 

2 0 0  

10 00 
11  00 
12 00 
'3 * 
14 00 

15 00 
16 00 
17 00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 - 
26 . 00 
27 00 
28 a, 
29 00 
30 - 

.I A 

M C f r r S .  

I 800.6 
3 601.2 
5 401.8 
7 202.4 

9 9 
10 803.5 
12 604. I 
14 404.7 
16 205.3 

27 008.8 
36011.8 
45 014.7 
54 017.7 
63 020.6 
72 023.5 
81 026.4 
90 029.3 
gg 032.2 

117 037.9 
I 26 040.8 
135 043.6 
1 4 4  046.4 
'53 049.2 
162 052. o 
171 054.8 
1% 057.5  
18g 060.2 

18 005.9 

108 035. I 

198 062.9 
207 065.6 
216 063 
324 098 
432 121  

540 '37 

756 13 
864 119 
972 085 

648 148 

I 080 033 
I is7 962 

1 403 755 
I 5 1 1  615 
I 619448 
I 727 25' 

I 942 766 
2 050 472 

2 158 142 
2 265 772 
2 373 362 
2480911 
2 588 415 

2 695 873 
2 no3 283 
2 910 642 
3 017 950 
3 125 204 
3 232 402 

1 295 870 

1 835 0'5 

- . .__ - 

c . t i c i n .  

Y 

-- 
Meters. 

0. I 
0.3 
0.6 

1.6 
2 .3  
3. 1 
4. I 
5. I 

1.0 

6.3 
14.2 
25.3 
39.6 
57.0 
77.6 

101.4 
128.3 
158.4 
191.7 

2 4 .  I 
267.7 
310.4 
356.4 
405.5 
457.7 
5'3.2 

63 j. 

766.6 

912 
2 053 
3 649 
5 702 
8 210 

I.1 '75 
14 595 
1s 472 

22 so5 
27 593 
32 837 
33 536 
44 691 
5 1  ;or 
58 366 
65 887 
73 863 
82 293 

91 179 
100 518 
1 1 0  312 
I20 560 
131 262 
142 418 
154 028 
166 091 
178 607 

571. t 
698.5 

837.9' 

1: 2 
__._-_ 



40 UNITED STATES COAST AND GEODETIC SURVEY. - 
M t u d e  15" to 16O--Ara of the padel in meters. 

- 
9'' 

- 

59.75 
* 75 
* 74 
74 
73 

59.73 
* 72 
* 72 
f 71 
. 7 I  

59.70 

.69 
: E  

59: if 

59: 

.68 

* 67 
.67 
.66 

* 65 
.65 
.64 

59.64 
* 63 
.63 
.62 
.62 

.61 

.60 

.60 

.59 
59.59 

. 5 8  

.58 

.57 

.57 

59.56 
.56 
' 55 
. 5 5  
.54 

59.54 
.53 
f 53 
.52 
* 52 

59.5' 
5' 

* 50 
.so 
.49 

59.49 
.48 
.48 
.47 
47 

59.46 

59.61 

8'' 

239- 00 
8-98 
.96 
95 

* 93 
238.91 

.89 
* 87 
.86 
* 84 

238.82 
.& - 78 
* 76 
.74 

238.72 
.7I 
.69 
.67 
* 65 

238.63 
.61 
59 

* 57 
' 55 

238.54 
* 52 

5 0  
.48 
.46 

238.44 
.42 
.40 
* 38 
* 36 

238.35 
.33 
31 

.29 

.27  

238.25 
* 23 

* 19 
17 

238. 15 
13 

.og 

.07  

238.05 
.a3 

8.01 

7.99 a 

- 2 1  

. I1  

e/' 

268.88 
.86 .a 
.82 
.80 

268.77 
.75 
73 

:g 
268.67 

65 
63 

.61 
* 59 

268.56 
e54 
. 5 2  

48 

268.46 
.44 
.42 
* 40 
38 

268.35 
33 
31 
29 
27 

268.25 

* 23 

. 1 8  

.16 
268.14 

.21  

. I 2  . IO 

.07  
05 

268.03 
8.01 
7.99 

96 
* 94 

267.92 
.90 
.88 
.85 
.83 

267.81 
.79 
.77 
.74 

m' 

3585.1 
4.8 
4.5 
4-3 
4.0 

3583.7 
3.4 
3. I 
2.9 
2.6 

3582.3 

1.7 
1.5 

3580. 9 

2.0 

I.  2 

0.6 
0.3 

80.0 
79.7 

3579- 4 
9. 1 
8.8 
8.6 
8.3 

3578.0 
7.7 
7.4 
7.2 
6.9 

3576.6 
6.3 
6.0 
5.8  
5 . 5  

3575.2 
4.9 
4.6 
4.3 
4.0 

3573.7 
3.4 
3. 1 
2. 9 
2.6 

3572.3 

1.7 
1- 4 
I. I 

2 . 0  

3570.8 
0 . 5  

70. 2 
69.9 
9.6 

3569.3 
9 .0  
8.7 
8. 5 
8 . 2  

3567.9 

a' 

5377- 6 
7.2 
6.8 
6.3 
5.9 

5375.5 
5.  I 
4.7 
4. 2 
3.8 

5373.4 
3.0 
2.6 

1.7 
5371.3 

0.9 
0 . 5  

70. o 
69.6 

2. I 

533:  ; 
8.3 
7.9 
7.4 

5367.0 
6.6 
6.2 
5.7 
5.3 

5364.9 
4.5 
4.0 
3.6 
3. 1 

5362.7 
2. 3 
1.9 
1.4 
1.0  

5360.6 

8. 8 
5358.4 s. 0 

7.5 
7. I 
6.6 

5356.2 
5.8  
5.3 
4.9 
4.4 

5354.0 
3.6 
3. I 
2- 7 

60.2 
59.7 
9 3  

2. 2 

5351.8 

4' 

7170. I 
69.6 
9.0 
8.4 
7.9 

6: 8 
6.2 
5.7 
5.  1 

7164- 6 
4.0 
3.4 
2.9 
2.3 

7161.7 

0.6 
60.0 
59.5 

7158.9 
8.3 
7. 7 
7 .2  
6. 6 

7156:0 
5.4 
4.9 
4. 3 
3.8 

7153.2 
2.6 

1.5 
0.9 

7150. b 
49.7 

7167 

1. I 

2.0 

1' 1'/ 

179.25 
-24 

* I9 
I79 18 

* I7 
* IS 
* I4 

.22 . 21 

. I2 
179. I1 

.08 

.07 

.OS 

179. aq 
.03 

9. w 
8.98 

178.97 
.96 
.94 
.93 
* 91 

. I O  

. 01 

178.90 
.&I 
.87 
.86 
.s4 

178.83 
.82 
.80 
.79 
. 7 7  

I 78.76 
; 75 
.73 
* 72 
. 7 0  

178.69 
.67 

.64 

.63 
178.61 

.bo 

.58 

.57 

. 5 5  

178.54 
' 53 
* 5' 
.so 
* 48 

178.47 
.45 
.44 
.42 
.41 

.66 

178.39 

1792.5 
2.4 
2.2 
2. I 
1.9 

1791.8 
1.7 
1.5 
1.4 
I. 2 

1791. I 
I. 0 
0.8 
0.7  
0 . 5  

1790.4 
0.3 

90.0 
89.8 

1789.7 
9.6 
9.4 
9.3 

' 9.1 
1789. o 

8.9 
8.7 
8.6 
8.4 

I 788.3 
8.2 
8.0 
7.9 
7. 7 

1787.'6 
7.5 
7.3 
7 .2  
7 . 0  

1786.9 
6. 7 
6.6 
6.4 
6. 3 

1786. I 
6.0 
5.8  
5.7 
5 . 5  

1785.4 
5.3 
5. 1 
5.0 
4.8 

1784.7 
4. 5 
4.4 
4. 2 
4. 1 

0. I 

1783.9 

8962.7 
2.0  

1- 3 
60.6 
59.9 

sgs9.2 

7. il 
7.1 
6.4 

8955.  7 
5 .0  
4.3 
3.6 
2.9  

8 9 5 2 . 2  
1.5 
0. E 

50. c 
49. 2 

8948. C 
7. s 
7.2 
6.4 
5.5 

8945. c 
4. : 
3. 
2. $ 
2. : 

894I.! 
0. I 

40. 1 

39. : 
8. t 

8937. < 
7 .  : 

119.50 
* 49 
.+8 
-47 
.46 

119.45 
* 45 
-44 - 43 
-42 

119.41 
-40 
* 39 
-38  
37 

I 19.36 
* 35 
e 3 4  
' 33 
* 33 

I 19.31 
* 30 
29 

.28 
27 

119.26 
.26 

25 
-24 
* 23 

I 19.22 
.21 
. 2 0  

. '9 

.18 
119.17 

.16 
15 

* I4 
'3 

119.12 
. I 1  
. I O  

.og 

.08 
I 19.07 

. 0 7  

.06 

.OS 

.04 

119.03 
.02 
. 01 

9.00 
8. 99 

I 18.98 
.97 
.96 
.95 
.94 

I 18.93 

149.38 
' 37 
36 

.34 
33 

149.32 
-31 
* 30 
.28 
* 27 

149.26 
* 25 
.ul 
. 2 2  
. 2 1  

149.20 
'9 

.16 
* '5 

149.14 
* 13 

.18 

. I 2  

. I1  

. IO 
149.08 

* 07 
.06 
* 0.5 
.04 

149.03 

9.01 
.02 

8.99 
. q8 

148.97 
e96 
* 95 
* 93 
.92 

148.91 
.go 
.88 
.87 
.86 

148. s4 
.83 
.82 
.81 
.79 

148.78 
. 7 7  
.76 
.74 
.73 

148.72 
. 7 1  
. 7 0  
.68 
.67 

1 4 . 6 6  

29.876 
* 873 
-871 
-869 
.866 

-862 
19.864 

* 859 - 857 
.a55 

2 9  852 

845 
.843 

.850 

.848 

29.841 
.838 
.836 
.833 
.831 

29.829 
.826 
.824 
. 821  
.81g 

. S i 4  

.812  

.810 

.807 

29.80j 
.So3 
.So0 

798 
.795 

29.793 
* 79' . 788 
. 786 

29.817 

' 783 

29. 781 
. 779 
.776 
.774 
* 77' 

19. 769 
.766 
* 764 
.761 

759 

29.757 
.754 

752 
. 749 
. 747 

29. 744 
741 

* 740 
* 737 
* 73s 

29. 731 

3 
4 

15 4 
7 
8 
9 

15 IO 
I1 
I1 
13 
14 

15 ;; 
I 7  
I8 
19 

1s 2 0  
a1  
22 

23 
24 

15 :; 
1 7  
18 
19 

'5 30 
3' 
32 
33 
34 

1s 35 
36 
37 
38 
39 

15 40 
41 
42 
43 
44 

15 45 
46 
47 
48 
49 

15 50 
51 
52 
53 
54 

' 5  55 
56 
57 
58 

15 2 

.97 i . 7 2  
237.96 j 267.70 

.94 .68 

. 0 2 !  .66 
2. t 
I.! 
1. I 

20. I 

8919. : 
.63 
.61 

267.59 7x35- 7 
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Lpt. 

Q I  

15 - 
I 
2 

3 
4 

15 05 
6 
7 
8 
9 

15 IO 
I 1  
I2 
13 
14 

15 15 
16 
17 
18 
19 

'5 20 
21 
22 

23 
24 

'5 ;z 
27 
28 
29 

'5 30 
31 
32 
33 
34 

15 35 
36 
37 
38 
39 

15 40 
41 
42 
43 
44 

1 5  45 
46 
47 
48 
49 

1 s  5 0  
5' 
52 
53 
54 

'5 55 
56 
57 
58 
59 

15 60 

value of 1'1 

M&. 
30.734 

4 
4 
4 
4 

30.734 
4 
4 
4 
4 

30.734 
5 
5 
5 
5 

30.735 
5 
5 
5 
5 

30.735 
5 
5 
5 
5 

30.735 
5 
5 
5 
5 

30.735 
5 
5 
6 
6 

30.736 
6 
6 
6 
6 

30.736 
6 
6 
6 
6 

6 
6 
6 
6 

3" 736 

30.736 
6 
6 
6 
7 

30.737 
7 
7 
7 
7 

30.737 
.- 

I 

Sums of seconds for mid- 
dle latitude 1 5 O  30' 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

I O  
I 
2 
3 
4 

' 5  
6 
7 
a 
9 

30 
I 
2 

3 
4 

' 5  
7 
8 
9 

30 
I 
2 

3 
4 

35 
7 
b 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
I 
2 

3 
4 

7 
8 
9 
60 

/I 
Meters. 

30.74 
61.47 
92.21 

122.94 

'53.68 
IQ. 41 
215. 15 
35.88 
276.62 

307- 35 

399.56 
430- 30 
461.03 
49'. 77 
5 2 2 . 5 0  

553.24 
583.97 

614.71 
645.44 
676. I n  
706.91 
737.65 
768.39 
799.12 
829.86 
860.59 
891.33 

922.06 
952.80 
983.53 

I 014. 27 
1 0 . l 5 . 0 0  

1 075. 74 
1100.47 
I 137.21 
I 167.95 
I 198.68 

1 229.42 

I 2 9 . 8 9  
I 321.62 

:i:: 2 

I 260.1s 

I 3j2.36 

I 3 S 5 . 9  
I 413.83 
1444.56 
1 475.30 
I 506.03 

I 536.77 
1 567.51 
I 59s. 24 

1659. 7' 
1690.45 
I 721. 18 
1 751.92 
I 782.65 

I 844.12 

I 628. $3 

1813.39 

value of I /  

. . . . 

..___ . -- 

Zcntinuous sums of min. 
ites from latitude 1 5 O  00' 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
7 
8 
9 

40 
I 
2 

3 
4 ,  

I 

6 
7 
S 
9 

5 0  

45 1 

I 
2 

3 
4 

7 
8 
9 
60 

Meters. 

I 844.0 
3 688. I 
5 532.1 
7 376.2 
9 220.2 

11 064.3 
12gog.4 
14 752.4 
16 596.5 

IS 440.6 
20 284.6 
22 128.7 

25 816.9 
27 660.9 
29 505. 0 
3' 349. I 
33 '93.2 
35 037,3 

36 881.4 
38 725.5 
40 569.6 
42 413.7 
44 257.8 
46 1 0 1 .  g 
47 946.0 
49 790. I 
5 I 634.3 
53 478.4 

55 322.5 
57 166.6 
59 010.8 

60 854.9 
62 699. o 

64 543.2 
66 387.3 
68 231.4 
70 075.6 
71 919.7 

73 763.9 
75 608. o 
77 452.2 
79 296.3 
81 140.5 

82 984.6 
S4 828. 8 
86 673. o 

23 972.8 

88 517 .2  
90 361.3 

92 205.5 
04 049.7 
95 893.9 
97 73s. I 
99 ss2.3 

io1 426.5 
103 270.6 
105 I 14.8 
106 959. o 

110647.5 
10s 803.3 

Longitude. 

0 1  

0 1  
2 

3 
4 

" 5  
7 
8 
9 

' 5  

25 
30 

= 35 
40 
45 
50  
55 

0.5 

'5 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

1 0 0  

IO 

2 0  

2 0 0  

10 00 
I I  c=J 
12 00 
'3 00 
14 00 

15 CQ 
16 M 
17 00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 E j 
29 00 
30 00 I 

X 

___ 
Meters.  

I 792.5 
3 585. I 
5 377.6 
7 170. I 

8 962.7 
10 755.2 
12 547.7 
14 340.2 
16 132.8 

17 925.3 
26 887.9 

44 813.2 
53 775: 9 
62 738.5 
QI 701.2 
80 663.8 
89 626.4 

35 850.6 

98 589.0 

107 5 5 1 . 0  
116 514. I 
125 476.6 
134 439. 2 
143 401.7 
152 364.2 
161 326.6 
170 289. I 
179 251.5 
188 213.9 

197 176.3 
206 138.6 
215 101 
322 646 
430 184 

537 713 
645 232 
752 738 
860 228 
967 701 

I 075 '53 
I 182584 
1 289 991 
I 391 371 
1 504 723 
I 612 04 
I 71y 333 
I 820 586 
1 933 802 
2 040 978 

2 148 113 
2 "55 204 
2 362 248 
2 469 245 
2 576 1g2 
2 65.3 086 
2 789 9 2 5  
2 806 708 
3 003 430 
3 I l O O g I  

3 216 690 

c : t i c i n .  

Y 

. 

M t m .  

0. 

0. I 
1. 

I .  ' 
2.8 

o.,  

3. I 

4. 
5.  

6. 
1.5. 
27. I 

42. 
60. 
82. 

108.1 
136. 
168. 
204. 

242. 
285. 
330. 
379. 
431. 
487. 
546. 
609. 
674, 
743. 

816. 
892. 
972 

2 186 
3 887 
6 0 7 2  
8 744 

I 1  9 0 1  

'5 545 
19 674 

24 288 
29 387 
34 972 
41 042 
47 597 
54 636 
62 160 
70 169 
78 662 
87 639 

97 101 
107 047 
117 476 
12s 38s 
'39 784 
1 5 1  b63 
164 024 
I 76 86s 
190 194 
204 00; 
ai8 294 
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8. I 

- 
Lat. 
- 

w /  

16 00 

a 
3 
4 

16 05 
6 

I 

i 
9 

16 IO 

I a  
'3 
I4 

16 15 
16 
I7  
18 
19 

16 2 0  

I1 

2 1  
2 2  

23 
24 

16 25 
26 
a7  
a8 
29 

16 30 
3' 
32 
33 
34 

16 35 
36 
37 
38 
39 

16 40 
41 
4a 
43 
44 

16 35 
46 
47 
48 
49 

16 50 
51 
52 
53 
54 

16 55 
56 
57 
58 
59 

16 60 
-- 

, 6. I 

- 
1" 

- 

'9. 732 
. 730 - 727 
.725 
. 7 2 2  

29. 720 
. 7 1 7  - 715 
. 7 1 2  
.710 

'9. 707 
.705 
.7oa 

* 697 
'9' 695 

.692 

.690 

. 687 

.685 

29. 082 

677 
.675 

.680 

.671 
29. 669 

.667 

.664 
,662 
.660 

'9.657 
.654 

.649 
' 647 

29.644 

.639 
' 637 
' 634 

.6j2 

, 6 4 2  

29.631 
.629 
,626 
.624 
.621 

zg. 619 
.616 
.614 
.611 
.609 

29. 606 
.603 
.601 
. 598 
. 595 

'9. 593 
' 590 
.587 
' 585 
. 582 

ig. 580 
- 

1" 

118.93 
e92 
.9I  
.90 
.89 

I 18.88 
.87 
.86 
.85 
.84 

I 18.83 
.82 
.81  
.80 
.79 

118.78 
.77 
* 76 
.75 
.74 

118.73 
.72 
. / I  
70 
.69 

I 18.68 
67 

.66 
* 65 
* 64 

118.63 
.62 
.61 
.60 
* 59 

I 18.58 
f 57 
* 56 
1 55 
* 54 

118.53 
* 5 2  
.SI 
* 50 
1 49 

I 18.47 
-46  
.45 
.44 
* 43 

I 18.42 
* 41 
* 40 
* 39 
' 38 

I 18.37 
* 36 
' 35 
*34 
* 33 

I 18.32 

Latitude 16O to 1 7 0 - h ~ ~  of the @el in meters. 
- 

5/' 

.__ 

148.66 
65 

.64 

.62 

.61 
148.60 

59 
.58  
e56 
* 55  

1 4 . 5 4  
* 53 
. S I  
. 50 
.49 

148.47 
* 46 
.45 
.44 
.42 

148.41 
* 40 
39 
37 

* 36 
148.35 

.34 

.33 

.3 I  
* 30 

148.29 
.28 . ZG 
. 2 5  
.24 

148.22 
. 2 1  
. 2 0  

* '9 
17 

148.16 
* ' 5  
. '3 . I2 . 11 

148. og .os 
f 07 
.06 
-04 

1 4 . 0 3  

8.00 
7.99 

.02  

* 98 
'147.96 

-95 
.94 
.93 
* 91 

147- 90 

178.39 
.38 
' 36 
.35 
* 33 

178.32 
.30 

. . 29 
* 27 
.26 

178.24 
.23 

. 18 
178.17 

* 15 
. I 4  

. 2 1  

. 2 0  

.I2 

. I 1  

178. og 
.08 
.06 
05 
03 

178.02 
8.00 
7.99 

* 97 
* 96 

177.94 
. s 3  
* 91 
.90 
.88 

177.87 
.85 
.84 
.82 
.81 

177.79 
' 77 
* 76 
* 74 
f 73 

17'1.71 
. 7 0  
.68 
* 67 
.65 

177.64 
.62 
.61 
.59 
.58 

177.56 
54 

* 53 
* 51 
* 50  

177.48 

267.59 
.57 
* 55 
.53 
.SI 

267.48 
.46 
.44 
.41 
.39 

267.37 
35 

.32 
30 
.28 

267.26 
.23 

* '9 . 16 

267.14 

-09 
e 0 7  
- 0 5  

267.02 
7.00 
6.98 

.96 
* 93 

266.91 
* 89 
.86 
.84 
.82 

266.79 
. 7 7  
.75  
.73 
f 70 

266.68 
.66 
.63 
.61 
f 59 

266.56 
* 54 
. 5 2  

5 0  
.47 

266.45 
43 

* 40 
.38 
36 

266.33 

.2I 

. I2 

.3 '  

.29 
* 27 
a 2 4  

366..22 

1' 

1783.9 
3.8 
3.6  
3.  5 
3.3 

178;. 2 

3.0 
2.  9 
2. 7 
2.6 

1782.4 
2. 3 

I .  8 
1781.7 

1.5 
1.4 

2. I 
2 .0  

I .  2 
I .  I 

17&.9 
0.8 
0.6 
0. 5 
0.3 

1780.2 
80.0 
79.9 
9.7 
9.6 

1779.4 
9.3 
9. I 
9.0 
8.8 

1778.7 
8. 5 
8.4 
8. 2 

a/ 

3567.9 
7.6 
7.3 
7.0  
6.7 

3566.4 
6. I 
5 .8  
5 . 5  
5 . 2  

3564.9 
4.6 
4.3 
4.0 
3. 7 

3563.4 
3. I 
2.8 
2 .5  

3561.9 
I .  6 
1.3 

0. 7 
3560.4 

60. I 
59.8 
9.5 
9.2 

3558.9 
8.6 
8.3 
7.9 
7.6 

3557.3 
7.0 
6. 7 
6.4 

2. 2 

I .  0 

I 

1777.9 ; 3555.8 
7 . 7 1  5 . 5  
7 . 6 ,  c.2 
7.4 ' I i. 8 
7.31 4.5 

1777. I I 3554- 2 
7.0 3.9 
6.8 I 7. 6 

1776,4 3552.7 
6 . 2 1  2.4 2. 1 
6. I 

E. I I co. 9 

i9. s 
3549. t 

3/ 

5351.8 
1.4 
0- 9 
0.5 

50. 0 

5349.6 
9. I 
8.7 
8. 2 

7 .8  

5347.3 
6.9 
6.4 
6. o 
5 . 5  

5345. I 
4- 6 
4.2 
3.7 
3.3 

5342.8 
2.4 
1.9 
1.5 

5340.6 
40. I 

39.7 
9- 2 
8.8 

1 . 0  

5338.3 
7.8 
7.4 
6.9 
6. 5 

5336.0 
5. 5 
5. I I 3.4 
4.6 I 2.8 
4.2 2. 2 

4/ 

7135. 7 
5. 1 
4.5 
3.9 
3.3 

7132.7 

1 .5  

30.4 

7129,8 
9. 2 
8.6 
8.0 
7.4 

7126.8 
6.2 

5 . 0  
4.4 

7123.8 
3. 2 
2.6 
1.9 
1. 3 

jizo. 7 

'9. 5 
8.9 
8. 3 

7117.7 
7. I 
6.5 
5.8 
5. 2 

2. I 

I. 0 

5.6 

20. I 

71 14.6 
4.0 

5333.7 
3. 2 
2.8 
2.3 
1.9 

5331.4 
0.9 
0.5  

30. o 
29.6 

5329. I 
8.6 
8. I 
7.7 
7.2 

5326.7 
6. a 
5.8 
5.3 
4.9 

5324- 4 

7111.6 

IO. 4 
9 . 7  

1 . 0  

5' 

8919.7 
8.9 
8.2 
7.4 
6.7 

w 5 . 9  
5.2 
4.4 
3.7 
2.9 

8912.2 
1.5  
0.7 

Og. 2 

7.7 
7. 0 
6. 2 

5.5 

7 
3.9 
3. I 
2.4 
I. 6 

900. c 

8. C 
7. J 

8897. I 
6.3 
5 . 6  

4. I 

8893.2 
2.5 
I. E 

90.2 

8889.: 
8.7 
7. s 

10.0 

8908.5 

w. 8 
899.3 

4. a 

1 . C  

7. 2 
9. I I 6.4 

7108.5 I 8885. t 

7.3 ' 4. 1 
6.6 

7 . 9 :  4.1 

6. o 

7105.4 
4.8 
4.2 
3.5 
2.9 

7102.3 
1. 7 

100.4 
099.8 

7099.2 

1. I 

3. : 
2. t 

8881. I 

80.2 
79. 
8. i 

7. 
6. : 
5.: 
4. ; 

8873.5 

I .  < 

8877. ! 

-- 
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Q I  

16 00 
I 
2 

3 
4 

16 05 
6 
7 
8 
9 

16 IO 
I 1  
I2 
'3 
14 

16 15 
16 
17 
18 

19 

16 20 
21 
22 

'3 
24 

, 16 25 
26 

7- 

Lat. 

i 
16 30 

\ 31 
! 32 
I 33 
! 34 

5 1  

' 53 
I 54 

I 52 

: - L  

Latitude 16O to r7°-Meridional arcs. 

Mrfcrs. 
30.737 

7 
7 
7 
7 

30.737 
7 
7 
7 
7 

30.737 
7 
7 
7 
7 

8 
8 
8 
8 

30.738 

30.738 
8 
8 
8 
8 

8 
8 
8 
8 

30.735 
8 
8 
8 
8 

30.739 
9 
9 
9 
9 

30.739 
9 
9 
9 
9 

.P 739 
9' 
9 
9 
9 

30.739 
9 
9 
9 

39 
30.740 

30.738 

0 
0 
0 
0 

30.740 

. 

/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 
'5 
6 
7 
8 
9 

20 
I 
2 

3 
4 

' 5  
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

4 0  
I 
2 

> 
4 

45 
6 
7 
S 
9 

50 

3 
4 

5.5 
6 
7 
8 
9 
60 

I 
2 

Mcfcrs. 

30.74 
61.48 
92.21 

153.69 
184.43 
215. 17 
245.9' 
276.64 

122.9j 

307.38 
338. 12 

399.60 
368.86 

430.34 
461.07 
491.81 
522.55 
553.29 
5% 03 

614.77 
645.50 
676.24 
706.98 
737.72 
768.46 
799.20 

860.67 
829.93 

8 9 1 . ~ ~  

952.89 
983.63 

I 075.84 
I 106.58 
I '37.32 
I 168.06 
I 198.19 

1 279.53 
I 260.27 
1 2 9 1 . 0 1  

922. 1 5  

1014.36 
1045. 1 0  

I 321. 75 
1 352.48 

1383.22 
I 413.96 
1 444. 70 
1475.44 
I 506.18 

I 5i6.91 
I 567. 65 
1598.39 
I 629. 13 ' 659.87 
1 690.61 
I 721.34 

1782.82 
I 813.56 
I 844.30 

1752.08 

'ontinuous sums of min- 
tcs from latitiidit 16' 00' 

I 

I 
2 

3 
4 

5 
7 
8 
9 

10 
I 
2 

3 
4 

' 5  
6 
7 
8 
9 

2 0  
I 
2 

3 
4 
25 
6 

78 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 

2 

Afcfcrs. 

1 8 4 4 . 2  

5 532.6 
7 376.9 
9 221. I 

11 065.3 
12 903.5 
14 753.7 
16 j98. o 

18 442.2 
20 2S6.5 
22 130.7 
23 975.0 
25 819. 2 

27 663.5 
29 507 .7  

33 196.3 
35 0 4 0 . 5  

36 8S4.8 
38 729.1 
40 573.3 
42 417.6 
44 261.9 
46 106.2 
47 950.5 
49 794.7 
5 1  639.0 
53 483.3 

55 327.6 
57 171.9 
59 016.2 
60 8Go. 5 
62 704.8 

3 6S8.4 

31 352.0 

64 549.2 
66 393.5 
65 237. S 
7 0  082. I 
71 926.4 

73 770.8 
75 615.1 
77 459.4 
79 303.8 
81 148. I 
82 932,'4 
84 836.8 
86 681. I 
88 525.5 
90 369.8 

92 214.2 
94 09.5 
95 902.9 
97 747.2 
99 591.6 

IOI 436.0 
103 280.3 
105 124.7 
106 969. I 
108 813.5 
I I O  657.8 

.oongitude. x 

Ucfr rs .  

17 839.3 
26 758.9 
35 678.6 
M 598.2 
53 517.9 
62 437,s 
7 1  357.1 
80 276.7 
89 196.3 
98 1'5.9 

107 035.4 
115 955.0 
124 874.5 
133 734.0 
142 713.5 
1 5 1  633.0 

1694j1.8 
178 391.2 
187 310.5 

196 229.8 
205 149. I 
214 068 
321 097 

160 j52.4 

428 117- 

535 642 127 126 

749 1 1 0  

963 022  
856 075 

I 069 946 
I 176845 
1283 717 
1330559 
I 491 369 
I 604 146 
I 710S83 
I 817 582 
I 924 239 
2 030 851 

2 137 416 
2 243 932 

2456 04 
2 563 '57 
2 669 451 
2 775 682 
2 ns1 s49 
2 987 949 
3 9 3  9& 
3 199941 

2 350 895 

L % f i t W S .  

0. 1 

0. 3 
0.6 

I .  8 
2.6 
3.5 
4.6 
5' 8 

7. 2 
16. I 
28. 6 
4 4 7  
64.4 
87. 6 

144.8 

216.4 

257.5 
302.2 
350.4 
402.3 
457.7 
516.7 
573.3 
645.4 

7ss. 5 
865.4 
945.8 

I. I 

114.4 

178. n 

'715. 2 

I 030 
2 317 
4 119 
6 436 
9 26s 

1 2  614 
16 476 
20 852. 

25 741 
31 '45 
37 064 
43 497 
so 444 
57 904 
65 878 
74 365 
83 366 
92 880 

102 906 
113 44s 
124 496 
136 059 
148 '34 
t60 720 
173 818 
187 427 
201 546 

231 315 
216 175 
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tat. 

* I  

17 
I 
2 

3 
4 

17 05 
6 
7 
8 
9 

17  I O  
11 
12 

13 
I4 

17 15 
16 
'7 
I8 
19 

I7 20 
11 
a2 
23 
24 

17 '5 
26 
27 
18 
"9 

17 30 
31 
32 
33 
34 

17 35 
36 
37 
38 
39 

17 40 
41 
e 
43 
44 

17 45 
46 
47 
48 
49 

17 50 
51 
52  
53 
54 

17 55 
56 
57 
58 
59 

17 60 

1" 

88.74 
-73 
.72 - 71 
71 

88.70 .e 
.6a .a 
.67 

88.66 
-65 
.64 
-64 
-63 

88.62 
.61 
.6a 
.6a 

59 

88.58 
* 57 
* 56 
- 5 6  
* 55 

88.54 
* 53 
- 5 2  
152 

- 5 1  

88.50 
49 

-48 . ;8 
f 47 

88.46 
-45 
.44 
e 4 4  

.43 

88.42 
-41 
*v 
f 40 
* 39 

88.38 
* 37 
36 

.35 
* 35 

88.34 
33 

.32 
* 31 
.3I  

88.30 
.29 
.28 
27 

.26 
& 26 

I 18.31 
-31 
-30 
-29 
.28 

25 
.24 
* 23 

I 18.21 

* '9 
.18 

17 
118.16 - '5 

. I4 

. I3 

118.11 

.og 

.08 
07 

118.05 
-04 
* 03 

118.26 

- 2 2  

.20 

. I 2  

.10 

.02 . 0 1  

118.00 
7. 99 
.98 
.97 
.96 

117.94 
.93 
-92 
.91 
-90 

117.89 
.88 
-87 
.86 
.85 

I 17.83 
.82 
.SI  
.80 
.79 

117.78 
. 7 7  
.76 
. 7 5  
.74 

117.72 
71 

. 7 0  

.69 

.68 
117.67 

Latitude 1 7 O  to 1 8 O - b  of the puallcl in meters. 

6" 

147: E 
.87 
.86 
85 

147.83 
.82 
. 8 I  
.80 
- 78 

147.77 
.76 
* 74 - 73 

72 
147.70 

-69 
.68 
67 

.65 

147.64 
.63 
.61 
.60 
58 

147.57 
-56  
* 54 
* 53 
. S I  

147.50 
* 49 
.47 
.46 
.45 

147.43 
* 42 
f 41 
* 40 
* 38 

147.37 
.36 
-34  
e33 
* 31 

147.30 
.29 
* 27 
.26 
.24 

147.23 

. '9 
I 7  

f '5 
. I 3  

. 2 2  

. 2 0  

1478 16 

. I 2  

. I O  
147. og - 

6" 

- 
177.48 

.46 
-45 
a43 
a 4 2  

177.40 
e38 
37 

f 35 
e 3 4  

177.32 
.30 
29 

. 2 7  

.26 
177.24 

.22  

. 21 
I9 . I8 

177.16 
* I4 
. '3 . I 1  
. IO 

177.08 
.06 
* 05 
03 

177. - 
6.98 

* 97 
.95 
-94 

I 76.92 
.90 .ss 
* 87 
.86 

176.84 
. 8 2  
.81 
.79 
.78 

176.76 
. 7 4  
.73 
. 7 I  
. 7 0  

176.68 
.66 
.64 
.63 

176.59 
.58 
.56 
.54 
.53 

176.51 

'02 

.61 

w. 06 
-04 

7.01 
.02 

6-99 
106.97 

* 95 
-93 
92 

e 9 0  

206.88 
.86 
-84 
.82 
.& 

206.79 
. 7 7  - 75 
* 73 
* 7 1  

206.69 
.67 
* 6s 
.63 
.61 

206.60 
.58 
-56 
54 - Sa 

206.50 
b 4 8  
a46 
.44 
f 42 

206.41 
* 39 
37 - 35 

* 33 

zo6.31 
29 

* 27 
.25 

246.22 

.18 

. 1 6  
I4 

zo6. I 2  

.08 

.06 

.04 
~06.03  

6.01 
5 .99  

* 97 
.95 

=5. 93 

*. 

-20 

. IO 

236- 6q 
.62 
.60 
.58 
.56 

236.53 
e 5 1  - 49 
47 

-45 

236.43 
* 41 
* 39 
* 37 
.35 

236.32 
.30 
. 2 Q  
.26 
.24 

236.22 

. I 8  

. I 5  

. '3 
236. 11 

-09 
. 0 7  
e o 4  

236.00 
5-98 

a96 
-94 
-92 

235.89 
.87 
.85 
.83 
. 8 1  

235.79 
* 77 
. 7 5  
* 72 
* 70 

235.68 
.66 
.4 
.61 
* 59 

235- 57 
* 55 
* 53 
* 50 
e48 

235.46 

. 2 0  

. 02  

.44 
e 4 2  
.39 
37 

235.35 

W' 

266.22 

. I 7  

. '5 

266.10 
.os 
.OS 
eo3 

6.00 

5.98 
.96 
.93 
* 91 
.88 

265.86 
.84 
.81  
* 79 
* 77 

.20 

. I 2  

2% 74 

a 6 9  

.67 
* 64 

265.62 
.60 
- 5 7  
- 5 5  
- 5 2  

265.50 
.48 
* 45 
.43 
-40 

165.38 
* 36 
* 33 
* 31 
.28 

265. 26 
* 24 

. I 9  

. 1 6  
265. 14 

.og 

.06 
eo3 

265.01 
4.99 

* 96 
.94 
-91 

264.89 
.87 
* 84 
.82 
* 79 

2 6 4  77 

. 7 2  

. 2 1  

. I 1  

1' 

1774.8 
4.6 
4.5 
4.3 
4.2 

1774.0 
3.8 
3. 7 
3.5 
3.4 

1773.2 
3.0 
2 . 9  
2 .7  
2.6 

1772.4 
2. 2 
2. I 
1.9 
I.  8 

1771.6 
1.4 
1'. 3 
I .  I 
1 . 0  

1770.8 
0.6 
0 . 5  
0 . 3  
0. 2 

1 7 7 0 . 0  
69.8 
9. 7 
9.5 
9 .4  

1769.2 
9.0 
8.9 
8.7 
8.6 

1768.4 
8. 2 
8. I 
7 .9  

-7 .8  
1767.6 

7 .4  
7.3 
7. 1 
7.0 

1766.8 
6.6 
6 .4  
6.3 
6. I 

1765.9 
5 .8  
5.6 
5 .4  
5.3 

1765. I 

0' 

3549.6 
9.3 

8.3 
3548.0 

7- 7 
7 .4  
7 . 0  
6.7 

3546- 4 
6. I 
5 .8  
5.4 
5. .I 

3544.8 
4.5 
4.2 
3.8 
3.5 

3543.2 
2.9 
2.6 

1.9 
3541.6 

1.3 

0.6 
0 .3  

3540.0 
39.7 
9 . 4  
9 .0  
8.7 

3538.4 
8. I 
7.8 
7 .4  
7. I 

3536.8 
6.5 
6.2  
5.8 
5 . 5  

3535.2 
4 .9  
4-5 
4 . 2  
3.8 

3533.5 
3. 2 
2 .9  
2 .5  

353'. 9 
I .  6 

0 . 9  
0 . 5  

3530.'2 

8: : 

2 . 2  

1 . 0  

2 .2  

1 . 2  

I I 

5324- 4 
3.9 
3.4 
3 .0  
2 . 5  

5322. o 
1.5 

0.6 

5319.6 

8.2 
7.8 

5317. 
6, 
6 .3  
5.9 
5 .4  

5314.9 
4 .4  
3.9 
3.5 
3 .0  

5312.5 

I .  6 

0 .6  

I. 0 

20. I 

8: 5 

2. I 

1. I 

5310. I 
og. 6 
9. 1 
8 .6  
8. I 

5307.6 
7 . 1  
6 .6  
6 .2  
5.7 

5305.2 
4.7 
4.2 
3 .7  
3 .2  

5302.7 

1 . 7  
1 . 3  
0.8 

5300.3 
2gg. 8 

9. 3 
8. 8 

2. 2 

8 .3  
5297.8 

6 .3  
5.8  

5295.3 

b: il 

___I_ 

7099.2 
8.6 
7.9 
7.3 
6.6 

w.0 
5:4 
4.8 
4. 1 
3 . 5  

7092.9 
2 .3  
I. 6 

90.3 

9. 1 

1 . 0  

7089.7 

8 .4  
7.8 
7. I 

7086.5 
5 .9  
5 . 2  
4.6 
3 .9  

7083.3 
2 . 7  

1.4 
0. 7 

7080. I 
79.4 
8.8 
8. I 

7 . 5  
7076.8 

6 . 2  
5 . 5  
4 .9  
4 . 2  

2 . 0  

7073.6 
2.9 
2.3 
I .  6 

7010.3 
69.6 
9 .0  
8.3 
7 . 7  

7067.0 
6. 3 
5 . 7  
5.0 
4.4  

M 3 . 7  
3 .0  
2.4 
1 . 7  

I.  0 

1. I 
tobo. 4 

-- 

=73.! 
3. ' 
2. : 
I. f 
0.1 

8870. 
69. : 
8. A 

7. i 
6. ! 

8866. I 
5 . :  
4. ! 
3. : 
2. ! 

8862. 1 
1 . :  

60. ! 
59. : 
8. ! 

8858. 
7. : 
6. 
5 . :  
4. ' 

8854. 
3. : 
2. j 
k. 
0. I 

8850. 
49., 

8. j 
7. 
6. a 

8846. ( 
5 .  : 
4. ' 
3. ' 
2. I 

8842.4 

40. ' 
39. 

1. : 

8. I 
8837. ! 

7.  : 
6. : 
5.1 

4. ' 
8833.1 

3. ( 

1 . :  

30.1 
8829. : 

8. ! 
8. 4  
7. : 
6. : 

8825. ! 

2. : 

- 



45 
r 

m. 

e '  

17 00 
I 
2 

3 
4 

17 05 
6 
7 
8 
9 

17 IO 

13 
14 

I1 
12 

I7 :z 
17 
18 
19 

17 20 

23 
24 

17 25 

27 
28 
29 

17 30 
31 
32 
33 
3t 

17 35 
36 
37 
38 
39 

17 40 
41 
42 
43 
44 

17 45 
46 
47 
48 
49 

17 5 0  
51 
52 
53 
54 

17 55 
56 
57 
58 
59 

17 60 

21 
22 

16 

M&. 
30.740 

0 
0 
0 
0 

30.740 

0 

0 
e 

0 

go. 7*0 
0 
0 
0 
0 

Sums of seconds for mid. 
dle latitude 17O 50' 

/! 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

I- 

I 

30. 741 
I 
I 
1 
I 

30.741 
I 
I 
I 
1 

30- 741 
I 
I 
I '  
2 

30.742 
2 

2 
2 

30.742 

2 
2 

2 
2 

30.7e 
. 2  

2 
2 

3a 747 

a 
3 
3 

2 

9 

20 
1 
2 
3 
4 

2i 
7 
I 
9 

30 
I 
2 
3 
4 

4 = z  
9 

40 
1 
a 
3 
4 

4i 
9 

50 

a 
3 
4 

I 

Mtrit-5. 

30.74 
61.48 
92.22 
122.97 

I 3.71 

215. 19 
245. 93 
276.67 

I 5 4.45 

307.41 
338.15 
368.90 
399. &I 
430.38 

49'. 86 
522.60 
553.34 
584. og 
614.83 
645.57 
676.31 
707.05 
737- 79 

799.2? 
830.02 
860.76 
891.50 

922.24 
952.98 
983.72 

I 014.46 
I 045.21 

Io75.95 
I 106.69 
I 137.43 
I 168.17 
I 198.91 

I 229.65 
I 260.39 

I 321.88 
I 3 5 1  61 
1 383.36 

1444.84 
I 475.58 
1506.33 

I 537.07 
I 567.81 
1 598.55 
I 629.29 
I 660.03 
1690.77 

I 752.26 
I 783.00 

461.12 

768.53 

I 291.14 

1414. IO 

I 721.51 

1 813.74 
144.4 

Vdue of I' :ontinuous-sums of min- 
ites from latitude 1 7 O  00' 

I 

I 
2 
3 
4 
5 
6 
7 
t 
9 

10 
I1 
12 
13 
84 

:5 
17 
I8 
19 

20 
21 
21 
23 
24 
25 
26 
r 
2a 
19 

30 
31 
32 
33 
34 

3i 3 

3& 3 
39 

40 
41 
42 
43 
U 

Y 4 
% 
49 

50 
51 
51 
53 
54 
55 
56 
57 

Meters.  

1844.4 
3 688.8 
5 533.2 
7 377.6 
9 222.0 

1 1  066.4 
1 2  910.8 
I4 755.2 
16 599.6 

I8 * . o  
20 288.5 
22 132.9 
23 977.3 
25 821.7 
27 666.2 
29 510.6 
31 355.0 
33 199.5 
35 043.9 

36 888.4 
38 732.8 
40 577.3 
+2 421.7 
44 266.2 
46 I IO. 7 
47 955.1 
49 799.6 
51 644. I 
53 488.6 

55 333.0 
57 177.5 
59 022.0 
60 866.5 
62 711.0 
64 5 5 5 . 5  
66 400. o 
68 244.5 
70 089. o 
7L 933.5 

73 778.0 
75 622.5 
77 467.0 
79311.6 
81 156. I 
83 000.6 
s4 845.1 
86 689.7 
88 534.2 
90 378.7 

92 223.3 
94 067.8 
95 912.3 
97 756.9 
99601.4 

101 446. o 
103 q. 6 
I05 135. I 
106 979.7 
108 824. 
110 668.4 

Mclrrs. . 
1774.8 
3 549.6 
5 324.4 
7 099.2 
8 873.9 
IO 648.7 

14 198.3 
15 973.1 

17 747.9 
26 621.8 
35 495.8 
44 369.6 
53 243.6 
62 117.5 
70 991.4 
79 865.3 
88 739.1 
97 613.0 

106 486. g 
115 360.7 
124 234.5 

141 982.0 

150 855.7 
'59 729.4 
168 603. I 
I77 476.8 

I 9 5  223.9 
204 97.5 

319 450 
425 920 

I2 423.5 

I33 108.3 

186 350.4 

212 971 

532 378 
638 824 
745 253 
851 662 
958 049 

fifeten. 

0. I 
0.3 
0.7 

1.9 
2.7 
3. 7 
4.8 
6. I 

7.5 
17.0 
30.2 
47.2 
67.9 
92.4 
120.7 
152.8 
188.7 
228.3 

271.7 
318.8 
369.8 
424.5 
483.0 
545.2 
611.3 
681. I 
754.7 
832. I 

913.2 

1.2 

998.1 
I 087 
2 445 
4 347 
6 792 
9 779 
I3 3'0 
17 386 
22 004 

27 164 
32 867 
39 112 
45 899 
53 229 
61 IOI 
69 5'5 
78 470 
87 967 
98 00s 

108 583 

143 562 

169 578 
183 395 
197 751 
212 646 
228 079 
zero48 

119 702 
131 362 

156 301 
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Latitude 1 8 O  to 19.-Axca of the parallel in meters. 
- 
Lat. 

- 
e /  

18 oc 
1 

2 

4 
I8 05 

E 
7 e 
9 

18 IC 
I1 
I 2  

'3 
14 

18 15 
16 
I 7  
18 
I9 

I8 2 0  
2 1  
22 

23 
24 

18 1 5  
26 
27 
18 
19 

18 30 
3' 
32 
33 
34 

18 35 
36 
37 
38 
39 

18 4 0  
41 
42 
43 
44 

18 4.5 
46 
47 
48 
49 

18 50 
5' 
52 
53 
5A 

18 55 
56 

59 
18 60 

$ 

- 

- 
1 " 6" 9' 9" 

- - .. 

264.77 
. 7 5  
. 7 2  
.7c 
. 6 ?  

264.65 
.62 
.6c 
.57 
.55 

264.52 
' 49 
,47 
.44 
f42 

264.39 
.36 
.34 
-3 '  
.29 

26+ 26 
* 24 

* 19 . 16 
264.14 

.og 

.06 
04 

264.01 
3.98 
.96 
.93 
.9 '  

263.88 
.85 
.83 
.& 
.78 

263.75 
* 72 
* 70 
.67 
.65 

263.62 
.59 
* 57 
* 54 
. 5 2  

6 3 - 4 9  
.46 
.44 
a41 
.39 

2633.37 
.35 
* 31 
.28 
.26 

263.23 

. 2 1  

. I 1  

1' 

1765. I 
4.9 
4.8 
4.6 
4.4 

1764.3 
4. I 
3.9 
3.8 
3.6 

1763.4 
3. 2 
3. I 
2. 9 
2.8 

1762.6 
2.4 
2. 3 
2. I 
2.0 

1761.8 
I. 6 
1.4 
1.3 
I .  I 

1760.9 
0 .7  
0.6 
0.4 
0. 3 

1760. I 
59.9 
9.7 
9.6 
9.4 

1759 2 
9.0 
8. 9 

f :  ?3 
1758.4 

8. 2 
8. o 
7.9 
7.7 

1757.5 
7.3 
7. I 
7 . 0  
6.8 

1756.6 
6.4 
6.3 
6. I 
5.9 

1755.8 
5.6 
5.4 
5 . 2  
5. I 

1754.9 

i 
88.26 

* 25 
.24 
* 23 

88.21 
. 2 2  

. 2 1  

.20  

19 
. r8  

88.17 
.16 
. ' 5  
. 15 
. I 4  

88.13 
.I2 
. I 1  . 11 
. 1 0  

88. og 
.08 
. 0 7  
.06 
9 05 

88.05 
.04 
1 03 
. 0 2  
. 0 1  

88.00 
7.99 

* 93 
.98 
.97 

57.96 
.95 
* 94 
.94 
.93 

B7.92 

' 89 

37.87 
.a? 
.86 
.85 
' 84 

37.83 
. 8 2  
' 81 
.SI  

. Y '  

.90 

. 88  

117.67 
.66 
.65 
.64 
.63 

117.61 
.6O 
.59 
' 58 
.57 

117.56 
' 55 
.54 
.53 
' 52 

117.50 
.49 
.48 
.47 
.46 

1'7.45 
.44 
.43 
.42 
.41 

117.39 
.38 
.37 
.36 
.35 

117.34 
.33 
' 32 
.30 
.29 

117.28 
.27 
.26 
.24 
.23 

I 17.22 
. 2 1  
. 2 0  

. I 9  

. I 8  

117.16 
.I5 
. I 4  . I3 
. I2 

'17. I I  

.og 
so7 

. IO 

176.51 
.49 
.48 
.46 
.44 

176.43 
.41 
.39 
* 38 
.36 

I 76: 34 
e 3 2  
Q 31 
* 29 
.28 

176.26 
'24 
.23 
. 2 1  
.20 

176.18 . 16 
14 

. I 3  . I 1  

176.09. 
. 0 7  
.06 
.04 
.03 

176.01 
5.99 
.97 
' 96 
.94 

'75.92 
.90 
.&J 
.87 
.86 

175.84 
. 8 2  
.8a 
' 79 
' 77 

175.75 
.73 

. 7 0  

.68 

29. 411 
,411 
. 41. . 41( 
. 40: 

'9. 401 . 40: 
* 39' 
. 39' 
. 39: 

29.39' . 381 
.38! 
.38: 
.375 

29. 37; 
. 3 7 4  
* 37' 
.36E 
.36! 

29.36: 
. 36c 
.357 
.354 
.351 

t9. 349 
.34f 
.343 
.34= 
.337 

'9. 334 
' 3.32 
.329 
.326 
.323 

'9. 320 
.317 
' 3'5 
.3I2 
' 309 

'9. 306 
. 303 
,300 
.297 
' 295 

9. Z)Z 
,289 
. 286 
.2s3 
. 2 8 0  

9.277 
' 274 
. 2 7 1  
,269 
,266 

9.263 
.260 
' 257 
. 2 5 4  
. I51 

9.248 

8825.5 
4.7 
3.9 
3.0 

8821.4 
20.6 
'9.7 
8. 9 
8.0 

8817.2 
6.4 
5.5 
4. 7 
3 .8  

8813. o 

1. 3 
IO. 5 
09.6 

8808.8 
8.0 
7. I 
6.3  
5.4 

8804.6 
3. 7 
2. 9 

2.2 

2. 2 

2 . 0  
1 . 2  

tQ?cJo. 3 
799.5 

8.6 
7.7 
6.9 

8796. I 
5. 2 
4.4 
3.5 
2.7 

8791.8 
0.9 
90. ' ss. 2 
8.4 

5 . 8  

8783: 5 
4.9 
4. 1 

8783.2 
2. 3 
1.4 
b. 6 
79.7 

8778.8 
7.9 
7. I 
6.2 
5.4 

8774.5 

7 6 . 4  
59. 7 
9. I 
8.4 
7 . 8  

7057. I 
6. 4 
5 . 8  
5. I 
4. 5 

705.3.8 
3. 1 
2.4 
I .  8 
I .  I 

7050.4 
49.7 
9. I 
8.4 
7.8 

7047.1 
6.4 
5.7 
5. I 
4.4 

,7043.7 
3.0 
2.3 
1 .7  

7040.3 
39.6 
8.9' 
8.2 
7.5 

7036.8 
6. I 
5.4 
4 .8  
4. I 

7033.4 
2. 7 

1.4 
0.7 

29.3 
8.6 
7.9 
7. 2 

7026.5 
5.8 
5. I 
4.4 
3.7 

2. 3 
I. 6 

20.3 
7019.6 

1 . 0  

2.0 

7030.0 

7023.0 

1 . 0  

3530.2 
29.9 
9. 5 
9. 2 
8. b: 

8. 2 

7.9 
7. 5 
7. 2 

3526.9 
6.6 
6.  2 

5.9 
5.5 

3525.2 
4.9 
4.5 
4. 2 
3 .8  

3523.5 
3.2 
2.8 
2.5 

3521.8 
1. 5 

0 . 8  
0.4 

3520. I 
19.8 
9.4 
9. I 
8.7 

3518.4 
8. I 
7.7 
7.4 
7.0 

3516.7 
6.4 
6 .0  
5.7 
5.3 

3515.0 
4.7 
4.3 
4.0 
3.6 

3513.3 
2. 9 
2.6 

1.9 
3511.5 

0 . 8  
0 . 5  

3525.5 

2. I 

I .  1 

2.2 

I .  2 

IO. I 
3509.8 

5295.3 
4.8 
4. 3 
3: E 
3. 3 

5292. E 
2. 3 
I. E 
1 . 3  

5290.3 
89. E 
9. 3 
8. E 

0. 8 

8. 3 
5287.8 

7. 3 
6.8 
6.3 
5 .8  

5285.3 
4.8 
4.3 
3. 7 
3. 2 

5282.7 

1.7 

0. 7 

5280.2 
79. 7 
9. 2 
8.6 
8. I 

5277.6 
7. I 
6.6 
6. I 
5.6 

5275. I 
4.6 
4. I 
3- 5 
3.0 

5272.5 

1 . 5  
0.9 

70.4 

9.4 

2 .2  

I. 2 

2 . 0  

5269.9 

:: i 
7. 

5dg: $ 
6.3  
5.7 
5 . 2  

5264.7 

r46..39 I 175.66 

.36 I .63 

.38 I e 6 4  

.35 I .61 
. & I  .06 .33 I -59 

I X7.05 
-04 
.03 
. 0 1  

146. 32 ! 175.58 
.30 I -56 

* 54 
' 52 
* 51 

175.49 17. 74 1 ~ 6 . 9 9  
*75  I ' . O 0  
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m. 

- 
a /  

18 x) 

I 
2 
3 
4 

18 05 
6 
7 
8 
9 

18 IO 
I 1  
12 

13 
I4 

18 15 
16 
17 
18 
'9 

18 20 
21 
22 

23 
24 

18 25 
26 
27 
28 
29 

18 30 
3' 
32 
33 
34 

18 35 
36 
37 
38 
39 

18 40 
41 
42 
43 
44 

18 45 
46 
47 
48 
49 

18 50 
51 
52 
53 
54 

18 55 
56 
57 
58 
59 

18 60 - 

Jdue of I/! 

Mttms. 
30,743 

3 
3 
3 
3 

30.743 
3 
3 
3 
3 

P. 743 
3 
4 
4 
4 

30.744 
4 
4 
4 
4 

30- 744 
4 
4 
4 
4 

P. 744 
4 
4 
4 
4 

P . 7 U  
5 
5 
5 
5 

30.745 
5 
5 
5 
5 

30.745 
5 
5 
5 
5 

30.745 
5 
5 
5 
6 

30.746 
6 
6 
6 
6 

30.742 

6 
6 
6 - 30.746 

Latitude 1 8 O  to rg0--Meridional arcs. 

Sums o f  seconds for  mid- 
dle latitude IS" 3 ~ ) '  

I /  

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

'2 
7 
8 
9 

20 
1 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

1 
2 

3i 
7 
8 
9 

40 
I 
2 
3 
4 

4i 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 
- 

---;I . . . . . . - 

Mefers. 

30.74 
61.49 
92.23 

122.98 

153.72 
184.47 
215.21 

245.96 
276.70 

307.45 
338.19 
368.93 
399.68 
430.42 
461.17 
491.91 
522.66 
553.40 
584. '5 
614.89 
645.64 
676.38 

737.87 
768.61 
799.36 
830. IO 
860.85 
w. 59 

953. 

1 014.57 
I 045.31 
I 076.06 
I 106.80 
1 137.55 
I 168.29 
I 199.04 

I 229.78 

I 291.27 
1322.02 

707. I 2  

922.3- 

983.83 

I 260.53 

I 352.76 
1383.50 
1 414.25 
1444.99 
I 475.74 
1506.48 

I 537.23 
1567-97 
1598.72 
I 629.46 
1660.21 

1690.95 
I 721.69 
1 752.44 
I 783,18 
1813.93 
I 844.67 

I 

1 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

'5 
7 
8 
9 

30 
I 
2 
3 
4 

35 
ri 
9 

40 
I 
2 

3 
4 

45 
6 

z 
9 

9 

3 
4 

1 
2 

2 
7 
8 
9 
60 

Mcfers.  

I 844.6 
3 689.2 
5 533.7 
7 37s- 3 
g 2 2 2 . 9  

I I  067.5 
12 912. I 

16 601.3 
14 756.7 

18 445.9 
20 290.5 
22 135. I 

23 979.8 
25 824.4 

29 513.6 
3' $58.2 
33 202.9 
35 047,s 

36 892.2 
38 736.8 
40 581.4 
42 426. I 
44 270.7 
46 115.4 
47 960.0 
49 804.7 
5' 649.4 
53 494.0 

55 338.7 
57 183.4 
59 028. I 
60 872.7 
62 717.4 
64 562. I 
66 406.8 
68 251 .5  
70 096.2 
71 940,9 

73 785.6 
75 630.3 
77 475.0 
79 319.7 
81 164.4 

83 oog. 2 
84 853.9 
86 698.6 
88 543.3 
90 388. o 

92 232.8 
94 077.5 
95 922.3 
97 767.0 
99611.8 
io1 456.5 
103 301.3 
105 146. I 
106 990.8 
108 835.6 
1 1 0  680.4 

27 669.0 

I 

Latitude ISo-Co-ordinatcs of curnature 

M f c r s .  

1765. I 
3 530.2 
5 295.3 
7 060.4 
8 825.5 
IO 590.6 
12 355.7 
14 120.8 
15 886. o 

17  651. I 
26 476.6 
35 302.1 
44 127.7 
52 953.2 
61 778.7 
70 604.2 
79 429.7 
88 255. I 
97 080.6 

105 906.0 
114731.4 
123 556.8 
132 382. I 
141 207.5 
150 032.8 
158 858. o 
167 683.3 
176 508.5 
185 333.6 

194 158.8 
202 983.8 
211 809 
3'7 706 
423 593 
529 468 
635 328 
741 169 

952 784 

1058 552 
I 164 289 
I 269 99' 
I375 657 
I 481 283 
I 586 865 
I 6g2 402 
I 797 890 
I 903 324 
2 008 704 

846 989 

2 114 025 
2 219 285 

2 429 607 
2 534 664 
2 639 647 
2 744 554 
2 849 3x1 
2 954 124 
3 058 782 
3 '63 350 

2 324 480 

Meters. 

0. I 

0 . 3  
0.7 
1.3 

2.9 
3.9 
5. I 
6.4 

7. 9 
17.8 
31.7 
49.6 
71.4 
97, 2 

126.9 
160.6 
19s. 3 
240. o 

285.6 
335.2 
388.7 
446.2 
507- 7 
573.2 
642.6 
716.0 
793.3 
874.6 

959.9 

2 . 0  

I 049. 2 
I 142 
2 570 
4 569 
7 139 
IO 280 
13 992 
18 275 
23 129 

28 553 
34 547 
41 112 

48 246 
55 950 
64 224 
73 6 7  
82 479 
92 461 

io3 O I I  

114 128 

138 066 
'25 813 

150 887 
164 274 
178 227 
192 746 
207 831 
223 482 
239 697 
256 476 
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- 
Lat . 

O I  

19 = 
1 
2 
1 

4 

I9 0: 
t 

i 
s 

19 I O  
I '  
12 

'3 
14 

I9 '5 
16 
I i  
18 

' 9  

19 20 

2 1  
2 2  

23 
24 

19 2.5 
26 
17 
28 
29 

19 30 
31 
32 
33 
34 

19 35 
36 
37 
38 
39 

19 40 
41 
42 
43 
44 

I9 45 
46 
47 
48 
49 

19 50 
5' 
52 
53 
54 

19 55 
56 
57 
58 

19 2 
+_ - 

6983.9 
3: 2 
2- 4 
1.7 
0.9 

6980.2 

1N 

- 
29. 241 

. 24, . 24: 

. 24( 

. 23: 
29. 23. 

. 23 . 221 

. 22: 

. 22:  

29. 211 
. 2 I C  
. 2 1 2  

. 2 0 7  

'9. 2 0 4  

:2IC 

.201 

. I98 

. I96 

. '93 

29. I r )C 
. IS7 
. IS4 
. 181 
. I 7 8  

!9. r i j  
. I j 2  
. 169 
. 166 
. 163 

'0. IO0 

' 1.57 
. 154 
. 151 
. 148 

9. '45 
. I ' l2  

. I39 

. 136 

. '33 

9. 130 . '27 
, 124 

. 118 
9. 115 

. 109 

.io6 

. io3 

9. Io0 

.097 
' 094 
.ago 
.087 

9.084 
.&I  
.078 
* 075 
.072 

9.069 

. I21 

, I 1 2  

- 

8729.9 
9.0 
8. I 
7.1 
6.2 

8725.3 

1" 

- 
116.99 .ss 

.97 

.96 

.95 
i 16.93 

.92 

.91 

:g 
116.88 

.87 

.86 

.Q 

.83 
I 16.82 

.81 

.&J 
78 

.77 

I 16.76 
. 7 5  
* 74 
.72  
* 71 

116.70 
e69 
.68 
.66 
.65 

116.64 
.63 
.62 
.60 
* 59 

I 16.58 
* 57 
.56 
.54 
* 53 

I 16. 52 
* 51 
- 5 0  
.4s 
-47 

I 16.46 
* 45 
-44 
-42 
41 

I 16.40 
' 39 
* 38 
* 36 
.35 

116.34 
.33 
32 

* 30 
* 29 

116.28 

Latitude 1 9 O  to 2o0--Am of the parallel in metcn. 

/-- 
233- 99 

.97 
94 
92 
*sg 

233.87 
-85 
.82 
.b 
* 77 

233.75 
* 73 
70 

.68 

.66 
233.63 

.61 

.59 
-57 
* 54 

233.52 
* 50 
.47 
-45 
.42 

233.40 
* 38 
35 
33 

* 30 

.26 

.23 

233. 28 

. 2 I  

. I n  

233.16 - 14 . I1  
*09 
*06 

233.04 
3.02 
2.99 

* 97 
.94 

232.92 
-90 
* 87 
.85 
.82 

132.80 - 78 - 75 - 73 - 70 
132.68 

-65 
.63 
.60 
58 

2 3 1  55 

W' 
___ 

263.23 

,18 
. I 5  
. I3 

263. Io 
.O? 
.os 

63-00 

262.97 
* 94 
.92 

.20 

. 0 2  

* 89 
* 87 

262.84 
.81 
.79 
* 76 
.74 

262.7 I 
.68 
.66 
* 63 
.60 

162.57 
55 

* 52 
e49 
.47 

2 6 2 . 4  
.41 
39 

.33 
262.30 

.28 
* 25 

.36 

.22 

. 2 0  

262.17 
* 14 

.og 

.06 
262.03 

2.01 
1.98 

* 95 
* 93 

261. go 
.87 
.84 
.82 
.79 

51.76 
.73 
* 70 
.68 
* 65 

r6r. 62 

. I 2  

1' 

1754- 9 
4.7 
4.5 
4. 4 
4.2  

1754.0 
3.8 
3.6 
3.5 
3- 3 

1753.1 
2.9 
2.8 
2. 6 
2.4 

1752.3 

1.9 
1.7 
I .  6 

1751.4 

2. I 

1. 2 
1.0 
0.9 
0.7 

1750..5 
0. 3 

50. o 
0. 1 

49.8 

1749.6 
9.4 
9- 2 
9. 1 
8 .9  

1748.7 
8.5 
8.3 
8.2 
8.0 

1747.8 
7.6 
7.4 
7.3 
7 .1  

1'146.9 
6.7 
6.5 
6.4 
6.2 

I 746. o 
5.8 
5- 6 
5.4 
5- 2 

1745- 1 
4.9 
4-7 
4.5 
4.3 

1744. I 

3509.8 

8.7 
8.4 

3508.0 
7. 7 
7.3 
7- 0 
6.6 

9.4 
9. 1 

3504.3 
5.9 
5.6 
5.2 
4.9 

3504.5 
4. 1 
3.8 
3.4 
3. 1 

3502.7 
2.4 

1.7 
1.3 

0.6 
500- 3 
499.9 

9.6 

3499.2 
8. 8 
8.5 
8. I 
7.8 

3497.4 
7- 0 
6.7 
6.3 
6. o 

3495.6 
5. 2 
4.9 
4.5 
4 . 2  

3493.8 
3.4 
3.0 
2.7 
2.3 

349'. 9 
1.5 
I. 2 
0.8 
0.5  

3490.1 
89.7 
9.4 
9.0 
8.7 

-3  

2 .0  

3501.0 

8/ 

5264.7 
4.2 
3.6 
3- 1 
2 .5  

5262. o 
1.5 

60.4 
59.9 

5259.4 
8.9 
8.4 
7.8 
7.3 

5256.8 
6.3 
5.7 
5 . 2  
4.6 

5254. I 
3.6 
3.0 
2.5 
1.9 

5251.4 
0.9 

50.4 
49.8 
9.3 

5248.8 
8.3 

I. 0 

7.7 
7.2 
6. G 

5246. I 
5.6 
5.0  
4- 5 
3.9 

5243.4 
2.8 
2.3 
1. 7 

5240.6 
40.1 
39.5 
9.0 
8.4 

5237.9 
7.4 
6.8 
6.3 
5.7 

5235- 2 
4.6 
4.1 
3.5 
3.0 

5231.4 

1.2 

1' 

7019. G 
8.9 
8. 2 
7.5 
6. 8 

7016. I 
5.4 
4.7 
4.0 
3.3 

7012.6 
I. 9 

10.4 
Og. 7 

7009.0 
8.3 
7.6 
6.9 
6. 2 

7005.5 
4.8 
4. 1 
3. 3 
2. 6 

7001. 9 

7-. 5 
6999.7 

9.0 

6998.3 
7.6 
6.9 
6. I 
5.4 

6994.7 
4.0 
3.3 
2.6  
1.9 

I. 2 

I .  2 

6991.2 

5/ 

8774.5 
3. 
2. j 
1 . 5  
I. c 

8770. I 
%. 2 
8. : 
7. 
6.2 

8765.1 
4. t 
3- 5 
3. ' 

8761. : 
60. e 
59.: 
8. ; 
7.2 

8756.5 
6. c 
5.  I 
4. 5 

3. I 
8752.4 

I .  5 
50. t 
49. 7 
8. 2 

2 . 5  

8747. s 
7. c 
6. I 
5 . 1  

4. 2 
8743.4 

2.5  
1.6  

40.7 
39.8 

8738.9 
8. C 
I .  I 

9 0 . 5  
89. 7 

8 . 2  , 5.3 
9.0; 6 . 2  

6. I 1 2.6 

7.3 I 1.6 
6976.6 I 8720.7 



Lot. 

o /  

I9 00 

3 
4 

19 05 
6 
7 
8 
9 

19 10 

13 
14 

19 15 
16 
17 
18 
'9 

19 20 

Z 
23 
24 

19 25 
26 
27 
28 
29 

19 3G 
3' 
32 
33 
34 

19 35 
36 
37 
38 
39 

19 4 
41 
42 
43 
44 

19 45 
46 

49 

19 50 
51 
52 
53 
54 

'9 55 
56 
57 
58 
59 

19 60 

I 
2 

I 1  
I 2  

21 

5 

-- 

Value of I/ /  

M C f W S .  

6 
6 
6 
6 

30.746 
6 
7 
7 
7 

30.747 
7 
7 
7 
7 

30.747 
7 
7 
7 
7 

30.747 
7 
7 
7 
8 

30.746 

3 0 . 7 t  

8 
8 
8 

30.748 
8 
8 
8 
8 

30.748 
8 
8 
8 
8 

30.748 
8 
9 
9 
9 

30.749 
9 
9 
9 
9 

30.749 
9 
9 
9 
9 

30.749 
9 
9 

49 
50 

30.750 

Latitude 19" to 20~-M~ridi0nal ~scd.  

Sums of sc~conds for mid- 
dle latitude ig0 3 d  

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 
'5 
6 
7 
8 
9 

20 
I 
2 

3 
4 

7 
8 
9 

3P 

3 
4 

35 
6 
7 
8 
9 

40 

1 
a 

I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 

Meters. 

30.75 
61.50 
92.24 

122.99 

153.74 
184.49 
2 x 5 2 4  
245.98 
276.73 

307 .0  
338.23 
368.97 
399.72 
430.47 
461.22 
49'. 97 

553.46 
584.21 

645.71. 
676.45 

522. 71 

614.96 

707.20 
737.95 
768.70 
799.45 
830.19 
8Go. 94 
891.69 

922.44 
953.18 
983.93 

I 014.68 
1045.43 
I 076.18 
1106.92 
I 137.67 
I 168.42 
I 199.17 

I z q . 9 2  
I 260.66 

I 322.16 
I 352.91 
I 383.66 
1414.40 
1445.15 
1 475.90 
I 506.65 

1537.39 
I 568.14 

I 629.64 
I 660.39 
I 691. 13 
I 721.88 

1783.3 
I 814.13 
I 844.87 

1291.41 

I 598.89 

1 7 5 2 . 3  

,outinuous sums of min. 
itesfrorn latitude 19' 00' 

I 

I 
2 

3 
4 

2 
7 
8 
9 

10 
I 
2 

3 
4 

7 
8 
9 

20 
I 
" 
L 

3 
4 

7 
8 
9 

30 

3 
4 

35 
6 
7 

9 

40 

I 
2 

8 

I 
2 
3 
4 

45 
6 
7 
8 
9 

50 
r 

3 
4 

2 

5 
9 
60 

ikKeter.?. 

I 844.8 
3 689.5 
5 534.3 
7 379, I 

9 223.9 
11 06% 7 
12 913.5 
14 758.3 
16 603. I 

1s 447.9 
20 232.7 
22 '37.5 
23 982.3 
25 827. I 
27 672. o 
29 516.8 
31 361.6 
33 206.4 
35 051.3 

36 896. I 

38 741.0 
40 585.8 
42 430.6 
44 275.5 
46 120.4 
47 965.2 
49 810. I 
5' 654.9 
53 499.8 

55 344.7 
57 189.6 
59 034.4 
60 879.3 
62 724.2 

64 569. I 
66 414.0 
68 2.58. g 
70 103. 8 
71 948.7 

73 793.6 
75 638.5 
77 483.4 
79 328.3 
81 173.3 
83 018.2 
84 863. I 
86 708. o 

90 397.9 

92 242.8 
94 087.8 
95 932.7 
97 777.7 
99 622.6 

IOI 467.6 
103 312.6 
105 '57.5 
107 002.5 
108 847.5 
110692.4 

88 553.0 

Latitude rg0--(300rdinates o 
tCIl 1114 

hngitude. 

o /  

0 1  
2 

3 
4 

" 2  
7 

9 
n 

0 IO 

20 
15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

I 0 0  

I O  

20 

2 0 0  

10 00 
11 00 
I 2  00 
13 00 
14 00 

2 : 
17 00 
I 8  00 
19 * 
20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 Q3 
26 00 

28 00 
29 
30 00 

Mefers. 

1754.9 
3 509.8 
5 264.7 
7 019.6 

8 774.5 
10 529.3 
12 284.2 
14 039.1 
15 794.0 

'7 548.9 
26 323.4 
35 097.8 
43 872.3 
52 646.7 
61 421. I 
70 '95.5 
78 969.9 
87 744.3 
96 518.7 

I 0 5  293.0 
114 067.3 
122 841.6 
131 615.9 
140 3 9 .  I 

149 164.3 
I57 938.5 

175 486.7 
184 260.7 

I93 034.7 
201 808.7 
210 583 

526 397 

842 059 
947 230 

I @F 369 
I 1.57 475 
1 262 514 
1 367 572 
I 472 556 
I 577 492 
I 682 377 
1 787 208 
I 891 981 
I 996 693 

2 IO1 342 
2 205 922 
2 3'0 430 
2 414 864 
2 51s) 221 

2 623 495 
2 727 685 
2 831 787 
2 935 798 
3 039 714 
3 I43 53' 

166712.6 

315 866 
421 138 

;;: 2: 

urvature 
c . t i c i r i .  

Y 

Me&rs. 

0. I 

0. 3 
0.7 
1.3 

3.0 
4. I 
5.3 
6.7 

8.3 
18.7 
33. = 
51.9 
74.8 

101. 8 
'33.0 
168.3 
207.7 
251.4 

2%. 2 
351. I 
407.2 
467.4 
53'. 8 
600.4 
673.1 
750.0 
831.0 
916. I 

1 0 0 5 . 5  
1 9 9 . 0  
I 197 
2 692 
4 786 
7 478 

IO 768 
14 656 
19 142 
24 226 

29 307 
36 186 
43 061 
50 534 
58 603 
07 268 
76 530 
86 388 
96 841 

107 889 

119 532 
131 770 
144 601 
158 026 
172 044 
186 655 

2. I 

201 859 
217 654 

268 585 

234 040 
251 017 



50 

232.55 
*53  
.so 
.48 
.45 

232.43 
.41 

.36 

.33 

.38 

-~ 
261.62 

'59 
. 5 7  
.54 
. 5 '  

261.48 
.46 
.43 
.40 
.38 

232. 13 
. 16 
. I4 
. I 1  

.og 

232.06 
.04 

1.99 
.96 

231.94 

2.01 

.OI 

261.21 
. 18 
. I S  
. '3 

261.07 
.04 

0.99 
.96 

. I O  

I .  01 

260.93 
.oo 

231.81 
.79 
.76 
a74 
. 7 1  

231.69 
.66 
.64 
.61 
,59 

231.56 
.53 
.51 
.48 
.46 

260. 79 
.76 
.73 
. 7 0  
.67 

260.65 
.62 
.59 
.56 
.53 

260.50 
.47 
.44 
.42 
:33 

.33 

.28 

. 2 5  

.23 

.20 

231.30 

. 2 5  

260.22 
. 19 
. 16 
. I 3  
- 1 0  

. .. - r ht i tude  zoo to 2irn--ArCS of the parallel in meters. 
.__ 

1" 

-- - 

1' 

c_ 

ut. 

- 
O I  

20 00 
I 
9 

3 
4 

ao 05 
0 
7 
8 
9 

ao IO 
11 
I2 

13 
14 

IO 
'7 
I8 
I9 

ao 20 

a0 IS 

2 1  
22 

2.3 
24 

10 'j 
20 
1 7  
a8 
29 

ao 30 
31 
3' 
3.3 
3 4 

10 35 
36 
37 
38 
39 

ao 40 
41 
42 
43 
44 

a0 45 
46 
47 
48 
49 

ao 50 
5 1  
52 
53 
54 

20 55 
56 
57 
58 
59 

10 bo 

-_ 
5f 

- -. . . . - 

8720.7 
19.8 
8.9 
7.9 
7.0 

8716. I 
5. 2 

4.3 
3.3 
2.4 

8711.5 
IO. 6 
09. 7 
8. 7 
7.8  

8706.9 
6. c 
5. C 
4. I 
3. 1 

8702.2 
1 .3  

700.3 
699.4 

8 .4  
J3697. 5 

6.6 
5.7 
4.7 

8692. 'j 
I .  I; 

90. c 
89. 1 

868s. I 

7. 3 
6. z 
5.3 
4. 3 

8683.4 
2.5 
1.5 

80. 
79. t 

8678. j 
7. i 
6. t 
5 .  
4.5 

3.  E 

1. c 

8673.5 
2. 5 
2. c 
I .  c 

70. I 

8669. I 
8. I 
7. 2 
6. 2 

5 .  3 
8664.3 

5'' 

_- 

145. 35 
.33 
.32 
.so 
.2? 

145.27 
. ? 5  
.24 
. 2 2  
. 2 1  

r4s. 13 
. I 8  
. 16 
. '5 
. '3 

145. 12 
. I O  

.w  
' 0 7  
.06 

145.04 

5.01 
4.99 

.98 
144.96 

. 0 2  

.94 

. 93 

.9' 

. g o  

144. 88 
.S6 
85 
.8j 
. 82 

I*. 80 
I78 

' 75 
' 74 

144.72  
. 7 '  

. 6 b  

. 66 

" 7  
' 1 1  

' 6? 

144.65 
.6j 
.62 
.bo 
' 59 

1 4 4 . 5 7  
' 55 
. 5 4  
.52 

.5' 
144. 49 

' 47 
.46 
.44 
.43 

144.41 

6'' vj 
- 
203.48 

.46 

.44 

.42 

.40 
203.37 

35 
.33 
* 3' 
.29 

203.27 
* 25 
.23 

.18 
203.16 

. 14 

.CJ9 

. 07  

203.05 
IO3 

3.01 
2. 98 

.96 
202.94 

.92 

.90 

.87 

.85 

202.83 
.81 
.79 
.76 
' 74 

202.72 

. 7 0  
,611 
.65 
* 63 

202.61 
.59 
. 5 7  
* 54 
. 5 2  

202.50 

.48 
* 46 
.43 
.41 

202.39 
37 

* 35 
* 32 
-30 

202.28 
.26 
' 24 

. I 9  
202. I 7  

.20 

. I 2  

. 2 1  

4' 3' 

'9.069 
.066 
,063 
. O h  

05 7 
29. 0 5 4  

OjI 
. o l d  
' 0.14 
, 0 4 1  

29. 038 
' 035 
. 032 
,029 
. 026 

29. 0 2 3  

. 0 1  7 

. or4 

. 0 2 0  

, 0 1 0  

!9.007 
.m4 
,001 

8.998 
' 995 

18. Q()2 
. $9 
. $6 
. 98a  
' 979 

18. 976 
' 973 
. 1 ) 7 0  

' 967 
. Yb1 

!8. 960 
' 957 
,954 
.951 
. 048 

!8. 94 j 

. i)<g 

. 0.12 

. 9.3 j 
' Y32 

116.28 
.27 
. 25 
.zq 
.23 

I 16.21 

. I 9  . I 8  . 16 

116. 15 
. I 4  
. I 3  
. I 1  
. IO 

. 2 0  

I 16.04, 
. 08 
. 0 7  
' 05 
.04 

I 16.03 

6. (xi 
5.99 
.98 

115.96 
.95 
' 94 
. 93 
.91 

1'5. '90 
. 89  
.88 
.86 
. s5 

I 15.84 

. 0 2  

: 2 
.80 
.79 

1r j .78 
' 77 
. 7 5  
.74 
.73 

115.71 
. 7 0  
.69 
.68 
.66 

I 15.65 
.64 
.62 
.61 
.bo 

I 15.58 
. 5 7  
.56 
. 5 5  
.53 

115.52 

3488.3 
7.9 
7.5 
7.2 
6.8 

3486.4 
6. o 
5.7 
5.3 
5.0 

3484.6 
4.2 
3.8 
3. 5 
3. I 

3482.7 
2.3 

1.7 
1. 3 

3480.9 
0 .5  

80. I 
79.8 
9.4 

3479.0 
8.6 
8. 2 

7.9 
7.5 

3477. I 
6. 7 
6.4 
6. o 
5.7 

3475.3 
4.9 
4.5 
4.2 

2.0  

3.8 

3473.4 
3.0 
2. 6 
2. 3 
1.9 

3471.5 

0.7 
0.4 

70.0 

I .  I 

3463.6 
9.2 
8.8 
8.5 
8. I 

3447.7 
7- 3 
6.9 
6.5 
6. I 

3465.7 

6976.6 
5.9 
5. 1 
4.4 
3. 6 

6972.9 
2.  2 

1.4 
70.7 
69.9 

6969.2 
8. 5 
7. 7 
7 . 0  
6. 2 

6965.5 
4.8 
4.0 
3 . 3  
2.  5 

6961. n 
6 0 . 3  
59. 5 
8.8 

695s. 0 
7. 3 
6. 5 
5.8 
5.0 

6954.3 
3. 5, 

1 . 0  

2 .  b 

1.3 
6950.5 

49. 7 
9.0 
8 ,  2 
7. 5 

6946.7 
5 . 3  
5.2 
4.4 
3.7 

2 . 0  

6942.9 
2.  I 

1. 4 
40.6 
39.9 

6939. I 
8. 3 
7.6 
6.8 
6. I 

6935.3 
4 .5  
3.8 
3. I 

2.3 
6931.5 
-- 

174.41 - 39 
.37 
.36 
.34 

174.32 
.30 
.28 
. 2 7  
.25 

174.23 

. I 9  
' 17 . 16 

174- 14 

.08 

.06 

174.04 

4.00 
3.99 

.97 
173.95 

' 93 
' 91 
' 90 
,8S 

I 73.86 
' 84 . 82 
.80 
' 78 

113.76 

. 2 1  

.I2 

.IO 

, 02 

' 74 
.72 
. 7 1  
.69 

173.67 
.65 
.63 
.61 
' 59 

'73.57 
' 55 
.54 
. 5 2  

173.48 
.46 
.n  
. 4 2  
.40 

173.38 
.36 
.34 
* 33 
.31 

173.29 

'74-1.1 
3.9 
3. 7 
3.6 
3.4 

1743. 2 
3.0 
2 . 8  
2.7 
2. 5 

1742.3 

1.9 
1 . 7  
1.6 

1741.4 

2. I 

I .  2 
I .  0 
0. 8 
0.6 

1740.4 

40. o 
39.9 
9. 7 

'739.5 
9.3 
9. I 
9 .0  
8.8 

1738.6 
8.4 
8. 2 
8.0 
7 . 8  

1757.6 
7.4 
7. 2 
7. I 

0. 2 

6.9 

1736.7 
6. 5 
6. 3 
6. I 

5.9  
1735. 7 

5.5 
5.4 
5 .  2 
5.0 

1734.8 
4.6 
4.4 
4 . 2  
4.0 

1733.8 
3.6 
3.4 
3.3 
3. I 

1732.9 

5232.4 
1.9 
1.3 
0.8 

30.2 

5229.7 
9. 1 
8.6 
8.0 
7 . 5  

5226.9 
6.3 
5.8  
5 . 2  
4. 7 

5224.1 
3. 5 
3.0 
2.4 
1.9 

5221.3 
0. 7 

19.6 
9. I 

7.9 
7.4 
6.8 
G. 3 

52'5.7 
5 .  1 
4.6 
4.0 
3.5 

5212. g 
2. 3 
I .  8 

0.7 

5210. I 

0 9 . 5  
8. 9 
8.4 
7.8 

5207.2 
6.6 
6. I 

5.5 
5 . 0  

520.1.4 
3.8 
3.2 
2.7 

5201.5 
0.9 

200.3 
' 99 .8  

9. 2 
5198.6 

20. 2 

5218.5 

I .  2 

2. I 

232.31 
' 29 
.26 
.24 
. 2 1  

58.01 1 87.02 
.oo' . 0 1  

231.18 
. '5 

260.07 

60.02 
59.99 

.96 
259.93 

18.897 57.79 
,894 .79 
,891 . 7 n  
.ss7 . 77  
834 . 7 7  

18. b8r 57. 76 

13 

.08 
231.05 

.10 

I .. 
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Lat. 

-- 
* I  

m a  
1 

1 

20 O! 
t 

i 
! 

20 IC 
11 
1: 

I,! 
1: 

20 I! 
I t  
1; 
12 

' 5  

2 0  2c 
21 
22 
2: 

24 

20 25 
2t  

27 
28 

29 

2 0  3c 
3' 
32 
33 
34 

20 35 
36 
37 
38 
39 

20 40 
41 
42  
43 
44 

20 45 
46 
47 

49 

20 50 
5' 
52 
53 
54 

20 55 
56 
57 
58 
59 

2 0 6 0  

48 

value of I / /  

~ 

Mrlrr. 
30.750 

0 
0 
0 
0 

30.750 
0 
0 
0 
0 

30.750 
0 
0 
0 
0 

30- 750 
I 
I 
I 
I 

30- 751 
I 
I 
I 
I 

30.75' 
I 
I 
I 
I 

30.751 
I 
1 
2 
2 

30.752 
2 
2 
2 
2 

30.752 
2 
2 
2 
2 

30.752 
m 

2 
2 
2 

30.753 
3 
3 
3 
3 

30.753 
3 
3 
3 
3 

30.753 

I /  

I 
2 

3 
4 

5 
6 
7 
8 
9 

10 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
9 

3 
4 
25 

G 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

Alctcrs. 

30.75 
61.50 
92.25 

123.01 

153.76 
184.51 
215.26 
246.01 
276.76 

307.51 
338. 27 
369.02 
399.77 
430.52 
461.27 
492.02 
522.77 
553.53 
584.28 

615.03 
645.78 
676.53 
707.28 
738.03 
768.79 
799.54 
830.29 
861.04 
891.79 

922.54 
9s3- 29 
984.04 

I 014.80 
I 045.55 
I 076. 30 

I 137.80 
I 168.55 
1 '99.30 

I 230.06  
I 260.8r 
I 291.56 
I 322.31 

I 107.05 

1353.06 
I 383.81 
1 414.56 
I 445.32 

I 506.82 

1 537.57 

1599.07 
I 629.82 
I 660.58 

1 691.33 
I 722.08 
1 752.83 
I 783.58 
I 814.33 
1 s45.a 

1476.07 

I 568.32 

___ 

value of I /  Eontinuow sums of min- 
Jtcs from latitude zoo 00' 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 
15 
9 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 

9 

30 

n 

I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

5 0  

3 
4 

1 
2 

7 
8 
9 
60 

-. -. .- . . . . . .. 

i 
I 

.- 

Meters. 

I 845.0 
3 690.0 
5 534.9 
7 379.9 
9 224.9 

11 069.9 
12 914.9 
14 759.9 
16 604.9 

18 450. o 
2 0  295.0 
22 140.0 
23 985. 0 
25 830.0 

27 675.1 
29 520. I 
31 36:. I 
33 210.2 

35 055.2 

36 900.3 
38 745.3 
40 5 9 . 4  
42 435.4 
44 280.5 

46 125 .5  
47 970.6 
49 815.7 

53 505.8 

55 350.9 
57 196.0 
59 041. I 
60 S86.2 
62 731.3 
64 576.4 

5 1  660.8 

66 421.5 
68 266.6 
70 111.7 
71 956.8 

73 801.9 
75 647.1 
77 492.2 
79 337.3 
81 182.4 
83 027.6 
84 872.7 
86 717.9 
88 563. o 
cy 408. z 

92 253.3 
94 098.5 
95 943.6 
97 78s. n 
99 634.0 

101  479.1 
'03  3 q . 3  
105 169.5 
107 014.7 
108 859.9 
I 1 0  705. 1 

___ .. . . 

Lotitude mo-Co-ordinata of curvature 

A 

- .  

Il./rlo 5.  

' 744 I 
3 458.3 
5 232.4 
6 976.6 
8 720.7 

10 464.9 
12 209.0 

13 953. * 
15 697- 3 

17 441.4 
26 162. I 
34 882. 8 
43 603.5 
5 2  324.2 
61 044.9 
69 765.6 
76 486.2 
87 206.9 
95 927.5 

104 64s. o 
I 13 368.6 
1 2 2  089. I 
130 Sog. 6 
139 530.  I 

14s -50 .5  

174 411.6 
1S3 131.8 

191 s52.  I 
200 572. 3 

292 
3 '3  9'9 
41s 555 
5 2 3  166 
6.7 75s 
7.j2 .;2s 

156 165 970.9 691.3 

856 S71 
941 385 

' 045 865 
I 150 308 
1 254 710 
1359067 
I 463 376 
1 567 633 
I 671 834 
1 ??S 97s 
I bso 05.4 
I 984 064 

2 oss 005 

2 235 G g ! ,  
2 399 3 9  
2 5 0 2  & 
2 606 516 
2 70s) 955 
2 813 237, 
2 916 535 
3 019 676 
3'122 706 

2 i o 1  S71  

___- 

-1.1 ioii .  

1' 

-_. - 

Alcters. 

0. I 

0.3 
0. s 
1.4 

3. 1 
4.3 
5.6 
7.0 

8. 7 
'9.5 
34.7 
54.2 
78. 1 

106.3 
138.8 
175.7 
216.9 
262.5 

3'2 .3  
366.6 
. y 5 .  I 
4b8.0 
555.3 
626.8 
102.8 
783.0 

956.5 

1049.8 

2.2 

567.6 

1 147.4 
1 249 
2 611 

4 997 
7 no8 

1 1  243 
15 302 
19 986 
'5 294 

31 225 
37 7s0 
44 95s 
52 760 
61 184 

7 0  230 
79 899 
90 I o 0  

1 0 1  102 
I12 635 

124 789 
1 .;i 5 0  j 
1 5 0  9Si 
l(l4 gjo  
179 602 

'91 s53 
210 721 
'27 206 

262 026 
359 

244 308 
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7 I Latitude 2 1 O  to 22O--Arcs of the @el in meters. 

1" 
- 

8.881 
.878 

. a 7 1  

.868 
8. 86j 
. S62 
.a59 
.a55 
. 8 5 a  

8.849 

.a42 

.a39 

.836 

8.833 
.829 
.Sa6 
.823 
.82o 

8.817 
.a13 
.a10 
.So7 
.So4 

8. 800 
' 797 
.794 
. 791 

18. 784 
. 781 
. 7 7 7  
.774 
. 7 7 1  

18. 767 
. 7 6 4  
.761 
, 758 
.754 

18. 751 
.748 
* 744 
* 74' 
.73f 

28. 734 
. 73' 
. i 2 z  

1 7 2 4  
. 7 2 1  

28. 71L 
. 7'' 
.711  
. 70t 
. 7 0 ~  

18. 70: 
. 6$ . 69.: . 691 
. 681 

18.68' 

.846 

- 787 

- 

5" Y' I' 9' 

-. 

3465.7 
5.3 
4.9 
4.6 
4.2 

3463.8 
3.4 
3.0 
2.7 
2 .3  

3461.9 
1.5 

0.7 
60.3 

3459.8 
9.4 
9- I 
8.7 
8.4 

3458.0 
7.6 
7.2 
6.8 
6.4 

3456.0 
5.6 
5 . 2  
4.9 
4.5 

3454. I 
3.7 
3.3 
2.9 
2.5 

3452. ' 
1.7 
I .  2 
0. s 
0. 5 

3450. 1 
49.5 
9. : 
8.5 
8.5 

3448.1 
7. i 
7. : 
6. : 
6. ! 

1. I 

3' 5' 1' 

6931.5 
30.7 
29.9 
9.2 
8.4 

6927.6 
6.8 
6.0 
5.3 
4.5 

6923.7 
2.9 

1.4 
20.6 

6919.8 
9.0 
8.3 
7.5 
6.8 

'$16. o 
5 . 2  
4.4 
3.6 
2.8 

6912. o 

IO. 4 
09.7 
8.9 

6908. I 
7.3 
6.5 
5 . 8  
5 . 0  

65)04.'2 
3.4 
2. G 
I. a 

6900- 2 
899.4 

7. E 

2.1 

1 .2  

1.c 

8. C 

7. c 
6896. : 

5.4 
4. 
3.5 
3. 1 

6892. : 
1.1 
90. ; 
89. < 
9. 1 

6888. : 
7.1 
6. ; 
5 * !  
5. 

a b .  

1" 

102.17 
* 1s 

.08 
wa. 05 

a03 

1.99 
-96 

IOI. 94 
* 92 
a 9 0  
* 87 
.85 

. I 2  

. IO 

2.01 

mi. 83 . SI 
f 79 
* 76 
.74 

201.72 
70 

.67 
* 65 
* 63 

a 5 8  
f 56 
.54 
- 5 '  

201.49 
- 47 
e 4 4  
.42 
: 40 

201.37 
.35 
.33 
-31 

201.26 
- Y 

* 15 
. I 6  

201. 14 

.os 
*al 
.oq 

201.60 

.2a 

.21 

. I1 

201.01 
I.0C 
0.97 

.95 

.9! 
-. gc .a 

.8C 

.8q  

.81 

-. 7s 

8664.3 
3.3 
2.4 

2: ; 
8659.5 

8.5 
7.6 
6.6 
5.7 

3.7 
2.7 
I. 8 

8654.7 

50.8 

8649.8 
8.8 
7.9 
6.9 
6. a 

8645. c 
4. c 
3. c 
2. 1 
I .  1 

8640. I 

39. 1 
8. I 
7.2 
6. : 

8635. : 
4. : 
3. : 
2. : 
1. : 

8630. : 
29. : 
8. : 
7.. 
6. .  

8625.. 
4., 
3.. 
2. 
I .  

8620. 
I 9. 
8. 
7. 
6. 

8615. 
4. 
3. 
2. 
I. 

8610. 
og. 
8. 
7. 
6. 

h 5  * 

144.41 
.39 
38 
36 

.34 
144.32 

* 31 
29 

.27 

.26 

144.24 
.22 
. 2 1  

* '9 
. 1 8  

144. r6 
* 14 
* 13 . I 1  
. IC 

144.08 
.of 

31.05 

0.97 
-95 

30.92 
a89 
* 87 
.s4 
.82 

!P. 79 
f 76 
* 74 

71 
.69 

~30.66 
* 63 
.61 
.58 
.56 

uo. 53 
.SO 
.48 
45 

.43 
a30.40 

.37 

.35 

.32 

.30 

230.27 
.24 
.22 
* 19 
. I 7  

230.14 

.og 

.06 

.04 

230.01 
29.98 

* 96 
* 93 
.ga 

229.87 

79 
.77  

229.74 
* 71 
.69 
.66 .ss 

229.61 
.5E 
. 5 t  
* 53 

229.4E 

.02 
1.00 

. 1 I  

: 8; 

1732- 9 
2.7 
2.5 
2.3 

1731- 9 
1.7 
1 .5  
1.3 

1730.9 
0.7 
0.5 
0.4 

2. I 

I .  I 

0. 2 

1730.0 
29.8 

9.4 
9.2 

8.8 
8.6 
8.4 
8.2 

1728.0 
7.8 
7.6 
7.4 
7. 2 

6.8 
6. t 
6.4 
6.2 

1726. c 
5 . 8  
5 .  c 
5 -  5 
5 . :  

9.6 

1729.0 

1727. C 

1725. 1 

4.5 
4. i 
4. ! 
4. : 

3. < 
3. ; 
3.1 
3. : 

1724. I 

1.72.90 
.88 

.OS .86 

.03 .84 
.62 .43 

.82 
172.80 

.78 

.76 

.74 

.72  

172.70 
.68 
.66 
.64 
.62 

172.60 
. 5 8  
.56 
. A  
.53 

172.51 
.49 
.47 
.45 
.43 

.39 

.37 

.35 

.33 

172.31 
.29 
f 27 
. 2 5  
* 23 

172.21 
. '9 
. I 7  
. '5 
. I 3  

172.11 

172.41 

1723. 1 I 3446. 1 

2.5 4. ! 

1722. I -3444.1 
1.9 3. : 
1 .5  2. ' 
1.3 2. j 

2.3 I 4.! 

1.7 , 3:. 

1721. I I 3442. 



r 

L.t 

a ?  
21 00 

I 
2 

3 
4 

21 05 
6 
7 
8 
9 

21 10 
I 1  
I 2  
13 
I4 

21 

17 
18 
'9 

21 20 
21 
22 
23 
24 

21 $2 
27 
28 
29 

21 30 
31 
32 
33 
34 

21 35 
36 
37 
38 
39 

21 40 
41 
42 
43 
44 

21 45 
46 
47 
48 
49 

21 50 
51 
52 
53 
54 

21 55 
56 
57 
58 
59 

21 60 

Vdae of I" 

Mrkrz. 
30.753 

3 
3 
3 
3 

30.753 
4 
4 
4 
4 

30.754 
4 
4 
4 
4 

30. 754 
4 
4 
4 
4 

30.754 
4 
5 
5 
5 

30. 755 
5 
5 
5 
5 

30.755 
5 
5 
5 
5 

30.755 
5 

6 
5 

30.752 

30.75: 

6 
6 
6 

6 
6 
6 

30.756 
6 
6 
6 
7 

30.757 
7 
7 
7 
7 

30.757 

_-- 
Sums of seconds for mid- 

dle latitude 2 1 O  30' 

I I  

1 
2 

9 
5 
3 
9 

10 
I 
1 
3 
4 

'2 
1 
9 

20 
I 
2 
3 
4 

2i 
z 
9 

30 
I 
2 
3 
4 

32 
7 
8 
9 

40 

3 
4 

I 
2 

45 
7 
8 
9 

50  
I 
2 
3 
4 

7 
8 
9 
60 

Meters. 

30.76 
61.51 
92.27 

123.02 
153.78 
184.53 
215.29 
246.04 
276.80 

307.55 
338.31 
369.06 
399.82 
430.57 

492. 
5 2 2 . 4  
553.59 
5%. 35 

615.10 
645.86 
676.61 
707- 37 
738.12 
768.88 
799.63 
830.39 
861.14 
%I. 90 

922.65 
9 3-41 

I 014.92 
I 045.67 
I 076.4 

I 137.94 
1168.69 
1 199.45 

I 230.20 
1260.96 

I332.47 
I 353.22 
1383.98 
I 414.73 
1445.49 
I 476.24 

153'1.75 
I 568.51 
1599.26 
I 630.02 
1660.77 
1 69;. 53 
I 722.28 
1 753.04 
I 783.79 
I 814.55 
I 845.30 

4 6 1 . 3  

9 4 . 1 6  

1 107. I d  

1291.71 

1507.00 

zontinuous Sunis of min 
ites from latituae 21' 00 

- 

1 
2 
3 
4 

i 
4 
9 

10 
I 
2 
3 
4 

' f 
1 
9 

20 
I 
2 
3 
4 

'f 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 

3 
4 

I 
2 

4f 
7 
8 
9 

50 

3 
4 

I 
2 

z 
2 
- 

Mth-5. 

I s45 .2  
3 690.4 
5 535.6 
7 380.8 
g 226. o 

X I  071.2 
12 916.4 
I 761.7 
1% 606. g 

18 452. I 
20 297.3 
22 142.6 
23 987.8 
25 833.1 
27 678.3 
29 523- 6 
31 368.8 
33 214. I 
35 059.3 

36 904.6 
38 749.9 
40 595.1 
42 440.4 
44 285.7 
46 131.0 
47 976.3 
49 821. 5 
51 666.8 
53 512.1 

55 357.4 
57 202.7 
59 048.0 
60 893.4 
62 738.7 
4 5Q.O 
66 429.3 
68 274.6 
70 I 20. o 
71 965.3 

73 810.6 
75 656.0 
77 50'- 3 
79 346.7 
81 192.0 
83 037.4 

882.8 
86 728. I 

9041 - 9  

92 264.2 
94 109.6 
95 955.0 
97 800.4 
99 645.8 

103 336.6 10s 182.0 
107 027.4 
108 872.8 
1x0 718.2 

88 5 7 i .  5 

101 491.2 

for t h t  

.. 
A 

MUtrYS. 

1 732.9 
3 465.7 
5 198.6 
6 93'. 5 
8 W . 3  

1 0  397.2 

15 595. 

17 328.6 
25 993.0 
34 657.3 
43 321.6 
51 985.9 
60 650.2 
69 314.5 
77 978.7 
86 643. o 
95 307.2 

103 971.3 
112 635.5 
121 299.6 
129 963.7 
138 627.7 
147 291. m 
I55 955.7 
164 619.7 

181 947-4 

1go 611.2 
199 274.9 
207 939 
311 898 
415 845 
5x9 775 
623 686 
727 572 
831 429 
935 254 

1039 042 
1142790 
1246493 
I 3 0 I47 

1 557 294 
1 660 777 
1 7 %  195 
I 867 545 

;; 2:: i 

173 283.6 

I 4 i3  749 

I 970 822 

2 074 021 
2 177 139 
2 280 173 
;3&; 

2 588 720 
2 6 9 1  373 

2' 2 998 & 682 3 
3 IW859 

Y 

Meters. 

0. I 
0.4 
0.8 
1.4 
2.2 
3 . 2  
4.4 
5.8 
7- 3 

9 .0  
20.3 
36. I 
86.4 

1.3 
110.7 
144.5 

273.2 

325.2 
381.6 
442.5 
508.0 
578.0 
652.5 
731.6 
815.1 
903.2 
995.8 

1 092- 9 
1 194.5 
I 301 
2 926 
5 202 

8 128 
11 704 
1s 930 
20806 
26 33' 

225. 152*t 



I 

Latitude 2z0 to 230-kcs of the poRurl in mctas. 

Lot. I* 0ff p 5f' a" w/ Y/ 8' a/ 
~ -- I- - -- 

* I  

sa 00 a8.684 57.37 300.79 229.4 258..16 5163.2 6884.3 
I . 6 8 r  .36 -77 -45 * I 3  0. 9 1.7 2.6 3.5 

1.4 I. 8 3 .674 .35 .40 - 0 7  0 . 5  

6 .664 .33 .65 .32 7.98 19.9 39.7 59.6 79.4 

9 .,654 I .31 *57 *24 .f% 9.2 8.5 7. 7 7.0  

aa IO 28.651 57.30 85.95 r 1 q . 6 0  143.25 171.90 200.55 zzg.21 257.86 1719.0 3438. I 5157. I 6876.2 
I I  ,647 .29 .% .5g .23 .88 .53 . 1 8  .83 8.8 7.7 6. 5 5.4 
1 2  .6qq .2g .93 .57 . 2 2  .86 .so .16 .8o 8. 6 7.3 5- 9 4.6 
13 .641 .z8 .g2 .56 .20 . Q .48 .13 .77 8.4 6.9 5.3 3.7 

ra 15 28.634 57.26 85.go 114.54 143.16 171.80 200.43 229.07 257.70 5154. I 6872.1 
3.5 1.3 
2.9 70.5 
2.  2 69.7 18 .624 ,24 .07 .so . I I  .74 .37 8.99 '61 7.4 4.8 

19 .Om .q .86 .+8 .IO ' 7 2  .34 .97 . 58  7. 2 4.4 I. 6 8.9 

aa PO 28.617 57.23 85.85 114.47 143.08 171.70 mo.32 228.94 257.55 1717.0 3434.0 5151.0 6868. I 

2 2  .610 . 2 2  .83 .# .os .66 .27  .88 .49 6.6 3.2 49.8 ~ 6.5 
23 .bo7 . 2 1  1 . 82  .43 .03 .64 .86 .46 6 . 4 1  2.8 9.2 5.6 
24 .603 . 2 1  i . X I  .4I .OI .62 ::: 1 .83 .43 6.2 2.4 8 . 6 )  4.8 

t716.0 3432.0 5148.0 1 6864.0 
I. 6 7.4 3. 2 
I .  2 6.81 2.4 

26 .so6 . 1 9  .79 .39 2.98 .58 . 1 8  .77 .37 5.8 

0 . 7 1  6 . 1 ~  1 . 5  
2 7  . 593 , 1g .78 .37 .96 .74 .34 5.6 

ag .586 . 18 .76 .34 .93 . 5 2  .6g .28 5 . 2  I .30.3 5.5 60.7 

a .67g .36 e74 -43 .IO 0 . 7 1  1.3 2 . 0  2. 7 

0.9 0.8 I. 0 4 ,671 .34 :;, .37 .04 0 . 3  I 0 . 5  
ra 05 28.668 57.33 200.67 229.35 258.01 1720. I I 3440. I 5160.2 6880.2 

8 .657 .31 .Q .26 .92 9.41 8.9 8.3 7.8 

14 ,637 .27 . gr .55  .'18 .82 .46 . IO ,74 8.2 I 6.5 4.7 I 2.9 

7 .661 .32 .62 .29 .g5 9 4  9.3 9.0 8. 6 

16 ,630 .26 .8g . 5 z  . I S  .78 .41 .os .67 
17 .627 .25 .88 . S I  .13 .76 .39 9.02 .64 

21 .613 . 2 2  1 . Q .46 .oG .68 .30 I .gr .52 6.8 3.6 j 7.3 

aa 2 s  28.600 57.20 ' 85.80 114.40 143.00 171.60 2 ~ 0 . 2 0  228.80 257.40 

28 ,590 . I 8  .77 .36 .% :$ 1 ::: 1 .72 -31 5.4 

5' 

8605.3 
4 .3  
3.3 
2. 3 
1.3 

8600.3 
599.3 

8.3 
7. 2 
6. 2 

8595.2 
4.2 
3. 2 
2. 2 
I .  2 

8590.1 
89. I 
8. I 
7. I 
6. I 

8585. I 
4 .0  
3.0 

81.0 

8579.9 
8. 9 

2.0 

7.9 
6.9 
5.9 

8564.5 
3.5 
2.4 
1.4 

60.4 

8559.3 
8. 3 
7.3 
6. 2 

I .  0 
50.0 

8545.9 
7.9 
6. 8 
5.8 
4.7 

y543.7 



55 - 
Lol. 

O I  

22 00 
I 
2 

3 
4 

22 05 
6 
7 
8 
9 

22 IO 
I 1  
I2 
13 
14 

22 15 
16 
17 
18 
19 

22 20 
21 
22 

23 
24 

2a 25 
26 
27 
28 
29 

22 30 
31 
32 
33 
34 

32 35 
36 
37 
38 
39 

22 40 
41 
42 
43 
44 

22 45 
46 
47 
48 
49 

22 50 

5 1  
52 
53 
54 

22 55 
56 
57 
58 
59 

22 60 
-- 

value of 11' 

Mekrs. 
30.957 

7 
7 
7 
7 

30.757 
7 
7 
7 
7 

30.75: 

30.75: 

8 
8 
8 

8 
a 
8 

30.758 n 
l 
8 
8 

30.759 
9 
9 
9 
9 

30- 759 
9 
9 
9 
9 

30.759 
9 
9 
9 
9 

30.759 
60 
0 
0 
0 

30.760 
0 
0 
0 
0 

30.760 
0 
0 
0 
0 

30.760 
I 
I 
I 
I 

30.761 

Sums  of seconds for mid- 
dle  latitude 2z0 30' 

I /  

I 
2 

3 
4 

5 
6 
7 
Y 
9 

10 
I 
2 

3 
4 

'56 
7 

9 
n 

20 
I 
2 

3 
4 

'56 
7 

9 

30 

a 

I 
2 

3 
4 

35 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
f 

9 

50  

3 
4 

a 

I 
2 

I 
9 
60 

- . . __ . 

MrtrrS. 

30.76 
61.52 
92.28 

123.04 
153.79 
184.55 
215.31 
246.07 
276.83 

307.59 
338.35 
369. I I  
399.86 
430.62 
461.38 
492.14 
5 2 2 . 9 0  

553- 66 
584.42 

615.18 
64594 
676.69 
701.45 
738.21 

768.97 
799.73 
830.49 
861.25 
892.01 

922.77 
953.52 
984.28 

I 076.56 
I 107.32 
I 138.08 
I 168.84 
I 199.59 

1 230.35 
I 261. 1 1  
I 291.87 
I 322.63 
1353.39 
I 384. '5 
1 414.91 
1445.67 
I 476.42 

1 537.94 
I 568.70 
1599.46 
I 630.22 
I 660.98 

I 691.74 
1722.50 
I 753.25 
I 784.01 
I 814- 77 
1 4 5 . 5 3  

1015.04 
I 045.80 

I 507.18 

Value of I' 
:ontinuous wins oC niin- 
itesfrom latitiide 2 2 O  o d  
-- 

I 

I 
2 

3 
4 

2 
7 
8 
9 

10 
1 
2 
3 
4 

15 
6 
7 
8 
9 

20 
1 
2 

3 
4 

7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 

9 

50 

3 
4 

a 

I 
2 

H 
9 

60 
- 

MCtC7.S. 

I 845.4 
3 690.8 
5 536.3 
7 381.7 
9 227. I 

I I  072.6 
I2 91s. 0 
I4 763.4 
16 608.9 

18 454.3 
20 2%. 8 
22 145.3 
23 990.7 
25 836.2 
a7 661.7 
29 527. I 

33 218. I 
3' 372.6 

35 063.6 

36 909. 1 
38 754.6 
40 600. I 
42 445.6 
44 291. I 

46 136.6 
47 982. I 
49 827.6 
5' 673. I 
53 5'8.7 

55 364.2 
57 2 9 . 7  
59 055.3 
60900.8 
62 746.3 
64 591.9 
6 6 4  7.4 
68 2i3.0 
70 128.6 
71 974. I 

73 819.7 
75 665.3 
77 510- 8 
79 356.4 
81 202.0 

83 047.6 
84 893.3 
86 738.8 
88 584.4 
90 430.0 

92 275.6 
94 121.2  

95 966.8 
97 812. 4 
99 658.0 

103 349.3 
105 '94.9 
107 040.6 
108 886. 2 
110 731.8 

101 503.7 

-. 

Lntitude 22°--Cu-orilinntrs oi curwtiirc 
I C I l .  ( I l l  

Longitude. 

Mcfrrs. 

I 721. I 
3 442.2 
5 1G3.2 
6 884.3 

IO 326.5 

13 768.6 

17 210.7 
25 816. o 

43 020. 6 
51 631.8 

GX 842.3 

86 052.8 

103 263. I 
I I I  868.2 
120 473.3 
129 078.3 
137 683.3 
146 288.3 
'54 893.2 
163 498. I 
172 102.9 
1% 707.7 

189 312.4 
197 917.1 
206 522 

309 772 
413 
516 227 
619 424 
722 595 
825 734 
928 838 

8 605.4 

I2 047.5 

15 489.7 

34 421.3 

60 237. I 

77 447.6 

94 657.9 

Y 

Afrfnr.  

0. I 

0.4 
0 .8  
1 . 5  

2.  3 
3.4 
4.6 
6. o 
7.6 

9.4 

37.5 
58.6 
84.4 

114.9 
150.0 

189.9 

21. I 



Latitude 23O to qO-Arcs of the p d e l  in meters. 

1 :  
13 05 

6 
7 

9 

r3 I O  

n 

I1 
I2 

I3 
I4 

13 1s 
16 
I 7  
I8 
19 

a3 20 
21 
22 

23 
24 

23 15 
a6 
27 
28 
.p 

15 30 
3' 
31 
33 
34 

3 
37 
38 
39 

s3 40 
41 
41 
43 
44 

13 45 
46 

33 32 

4& 4 
49 

s3 so 
5' 
5' 
53 
54 

13 55 
56 
57 g 

03 - 

- 
28. 479 

. 4 ; j  

,468 

28. 461 

f 454 
.45I  
* 447 

28. 44.4 
. 440 
' 437 
. 433 
.430 

!8.426 
.4?3 
.419 
.416 
.4za 

!8. 409 
.405 
.401 
' 398 
.394 

.387 

.354 

.3& 

.377 

18. 373 
' 369 
.366 
.362 
.359 

f 35' 

. 3 4 4  

.34r 

' 472 

.465 

.458 

!8. 391 

!8. 3 j5 

.348 

18. 337 
.334 
.330 
.326 
.333 

18. 319 
.316 
.312 
.3d3 
.305 

18. 301 
. a p 8  
1 294 
.=90 
.287 

18. 283 
. 279 . a76 
. 2 7 2  . a68 

18. 265 
- 

- 
! i ! I I - -- 

56.96 
.95 
' 95 
.94 
.93 

56.92 
.92 
.9 '  
' 90 
.90 

56.89 . nn 
.88 
.87 
.86 

56.85 
.85 
.84 
.83 
.83 

56.82 
. 8 1  
.8r 
.& 
.79 

56.78 
.78 
. 7 7  
.76 
.76 

56.75 
.74 
.73  
.73 
. 7 2  

56.7' 
. 7 0  
.69 
.69 
.68 

56: 

.66  

.65 

.64 
56.63 

.63 

.62 

.61 

.6r 

56.60 
.59 
-59 
* 58 
.57 

56.56 
.56 
. 5 5  
54 
54 

56.53 

113.92 
.91 
.89 
.88 
.8G 

I 13.85 
.84 
.82 
.81 
.79 

I 13.78 
. 7 7  
.75 
.74 
* 72 

.69 

65 

I 13.63 
.62 
.60 
59 
57 

113.56 
* 55 
' 53 
52 

.so 

113.49 
-4s 
e 4 6  
*45 
* 43 

113.42 
.41 
39 

113.71 

.68 

.66 

38 
a36 

113.35 
.34 
32 

*31 
* 29 

13.28 
.26 
25 

.23 

113.20 
* 19 
. I 7  . 16 
. I 4  

113.13 

.22 

. I 2  

. 1 0  

.og 

.07  
113.06 

_L_ 

142.39 
.37 
.36 
.34 
.32 

142.31 
* 29 
. 2 7  
. 2 5  
.24 

142.22 

. 18 
'7 

* '5 
142.13 
.w 
.09 
.08 
.06 

142.04 

. 2 0  

. 0 2  
2.01 

1. 99 
.97 

141.96 
-94 
.92 
a 9 0  
0 %  

* 85 
83 

141.87 

.82 

.& 
141.78 

76 
.?4 
.73 
.71 

141.69 
* 67 
.65 
.64 
.6z 

141.60 
. 5 8  
.56 
. 5 5  
.53 
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I 
2 

3 
4 

7 
8 
9 

20 
I 
2 
3 
4 
25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 

9 

40 
I 
2 

1 
2 

n 

3 
4 

45 
6 
7 
8 
9 

50 
I 
2 
3 
4 

2 
7 
8 
9 

60 
- 

Mctm. 

30.77 
61.53 
92.30 

113.07 
153.83 
184.60 
215.37 
246.13 
276.90 

307.67 
338.44 
369- 20 
399: 97 
430.74 
461.50 
492,27 
523. aq 
553.80 
584.57 

615.34 
646. IO 
676.87 
707.64 
738.40 
769.17 
799.94 
830.70 
861.47 
892.24 

923.00 
953.77 
984.54 

I 015. 31 
I 046.07 
I 076.84 
I 107.61 
1 138.37 
I 169.14 
I 199.91 

I 230.67 
I 261.44 
I 292.21 
I 322.97 ' 353.74 
1 384.51 
1 415.27 
I 446.04 
I 476.81 
I 507.57 

I 538.34 
I 569. 1 1  ' 599. 87 
I 630.64 
I 661.41 
i 692. 17 
I' 722. 94 
1 753.71 
1 784.48 
I 815.24 
I 846.01 

Value of I' Continuous sums of min- 
utesfrom latitudc 24' 00' 

Mtfffs. 
1845. 89 

* 89 
.sg 
.90 
.go 

1845.9' 
* 91 
.93 
.92 
.92 

145.93 
.93 
a 9 4  
-94 
.94 

1845.95 
* 95 
.96 
.96 
96 

145. 97 

* 98 
* 93 

184s. 99 
5.99 
6.00 
.00 
. O I  

1846.01 
. 0 1  
.02  
. 0 2  

* 03 
1846.03 

eo3 
.04 
.04 

1w. 0s 
0s 

.06 

.06 

.07  
1846.07 

.08 

.on 

.os 
*O9 

1846.09 
. I O  . IO 
. IO . 11 

1846.1i 
. I2 
.I2 
. I 3  
. 13 

146.13 

- 
I 

1 
2 

3 
4 

2 
7 
8 
9 

10 
I 
2 
3 
4 

7 
8 
9 

20 
I 
2 

3 
4 

'5 
7 
8 
9 

30 
I 
2 
3 
4 

3a 
7 
8 
9 

40 

a 
3 
4 

1 

4i 
7 
8 
9 

5 0  

3 
4 

I 
2 

7 
8 
9 

(io 

- 

Meters. 

1845.9 
3 691.8 
5 537.7 
7 383.6 
9 229.5 

I I  075.4 
12 921.3 
14 767.2 
16 613. i 

18 459. I 

22 150. g 
23 996.9 
25 842.8 
27 688.8 
29 534.7 
31 380.7 
33 226.6 
35 072.6 

36 918.6 
38 764.5 
40 610.5 
42 456.5 
44 302.5 
46 148.4 
47 994.4 
49 840.4 
51 686.4 
53 532.4 

57 224 4 
59 070.5 
60 916. 5 
62 762.5 
64 605.5 
66 454.6 
68 300.6 
70 146.6 
7' 992.7 

73 838.7 
7s 684.8 
77 530.8 
79 376.9 
81 223.0 
83 069. o 
s4 915.1 
86 761.2 
88 607.3 
90 453.3 

92 299.4 
94 145.5 
95 99'. 6 
97 837.7 
99 683.8 
IO1 529.9 
103 376. I 
105 222.2 
107 068.3 
108 914.4 
I IO 760.6 

2 0  305.0 

55 37s. 4 

1. 

Meters. 

1695.9 
3 391.8 
5 087.7 
6 783.6 

8 479.5 
10 '75.4 
I I  871.2 
13 567. I 
15 263.0 

16 958.9 
25 43s. 4 
33 917.8 

59 356.0 
67 835.4 
76 3'4.8 
84 794. I 

42 397.2 
50 876.6 

93 273.4 

IO1 752.7 

118 711. I 
127 1 y . 2  

'35 669.3 
1 4 4  148.3 
152 627.4 
161 106.3 
160 585.2 
178 064. o 

186 542.8 

203 500 
305 237 
406 959 
508 660 
610 336 
7 1 1  981 
813 590 
915 159 

I or6 681 
I 118 1 5 2  
I 219 566 
I 320 919 
I 422 205 

1 523 420 
1 624 558 
I 725 614 
I 826 58; 
I 927 460 

2 02s 240 
2 128 918 
2 229 488 

2 430 2b7 
2 530 505 
2 630 596 
2 730 554 
2 830 374 
2 930 0 5 2  
3 029 582 

1 1 0  231.9 

195 0 2 1 . 5  

2 329 946 

- 

1' 

Mth-5. 

0. I 
0.4 
0. 9 
I .  6 

2. 5 
3.6 
4.9 
6.4 
8. I 

IO. 0 
22.6 
40. I 
62. 7 
90.3 

122.9 
1 6 0 . 5  
2oj. 2 
250. n 
303.5 

361.2 
423.9 
491.6 
564.3 
642. I 
724.8 
812.6 
905.4 

1003.2 
I 106.1 

I 213.9 
I 326.8 
I 445 
3 250 
5 778 
9 028 

13 001 
17 695 
23 1 0 9  
2') 245 

36 102 
43 679 
5 1  977 
60 994 
70  731 
SI 186 
92 360 

104 251 
116 859 
130 184 

1 4 4  225 
158 981 
174 451 
190 634 
"07 530 
22s 138 
243 458 
262 487 
282 225 
302 671 
323 815 
CII- 



UKITED STATES COAST AND GEODETIC SURVEY. 

tat. 

o /  

25 00 
I 
2 

3 
4 

25 05 
6 

i; 
9 

25 IO 
11 
12 

'3 
14 

25 ' 5  
16 
17 
I8 
19 

"5 2 0  
2 1  

22 

"3 
24 

25 ;; 
27 
2 8  

"9 

25 30 
3' 
32 
33 
34 

15 35 

37 

39 

25 40 
41 
42 
43 
44 

25 45 
46 
47 
48 
49 

25 5 0  
5' 
52 
53 
54 

25 55 
. 56 

57 ' 
58 

36 

38 

- 
1'/ 

- 
28.042 

' 035 
' 0.31 
. 0 2 7  

28.023 
. or9 
. ox6 

.w8 

28.004 
8. OOO 

7.997 
.993 

,058 

,012 

.989 
27.985 . 9 n ~  

.977 
' 974 
,970 

27.966 
,962 
.958 
.954 
.95' 

27.947 
. 913 
.939 
.935 
.931 

27.928 
' 924 
,920 
,916 
.912 

27.908 
.904 
,901 
.897 
.893 

27.889 
.885 
.a1 
.877 
.873 

27.869 
.866 
.862 
.858 
.854 

27.850 
.846 
,842 
,838 
' 834 

27.831 
.827 
,823 
.SI9 
.815 

17.811 
- 

.._ 

a'/ 3" 

_- 

84.13 
. I2 
. 10 

.og .ca 
84.07 
.06 
f 05 
* 03 

84.01 
4-00 
3.99 

* 98 
97 

83.95 
-94 
93 - 92 

* 9 I  

83 90 
* 89 

85 
83. s4 

* 83 

. 0 2  

.88 

.86 

.82 

.81 
* 79 

83.78 
* 77 
.76 
. IS 
* 74 

83.72 
.71 

.68 
: E  

83: 4 
.64 
.63 
.62 

83.61 
.60 - 59 
-57 
* 56 

83.55 
* 54 
53 

- 5 1  
50 

83.49 
* 48 
* 47 
-46  
-44 

83.43 

112.17 
.z6 
. I 4  
. I 3  
. I 1  

112. IO 
.08 
. 0 7  
.OS 
.04 

112.02 
2.00 
1.99 

97 
a96 

111.94 
.92 
* 91 

.88 

111.86 

.82 

.80 
111.79 

* 77 
a76 
* 74 
* 73 

111.71 
.70 
.68 
* 67 
* 65 

111.64 
.62 
.61 
59 
.58 

1 ~ 1 . 5 6  
* 54 
53 

50 

111.48 
.46 
45 

* 43 
.42 

111.40 
* 38 
* 37 
* 35 
a 3 4  

111.32 
* 30 
* 29 
27 
.26 

111.y 

.89 

85 
.83 

Latitude 2so to 26O-Arcs of the parallel in metus. 

5/' 

140.21 
. I 9  
. I 7  
. '5 
* 13 

140.12 

.08 

.06 
-04 

140.02 
40.00 

. 1 0  

39.98 
* 96 
94 

139- 93 
* 91 
.89 
.87 
85 

139.83 
.81 
.79 
* 77 
.75 

139. 74 
' 72 
. 7 0  
.68 
.66 

.62 

.60 

139.64 

-58 
* 56 

139.55 
* 53 
-5' 
-49 
47 

139.45 
* 43 
-41 
* 39 
* 37 

139.35 
* 33 
* 31 
* 29 
.=7 

139.25 
* 23 

19 
* 17 

139.16 
* 14 

.08 

.2x 

.I2 . IO 
139.06 

6" 

168.25 
* 23 

.18 
,16 

168.14 

. 2 I  

. I2 

. IO 
* 07 
*os 

168.03 
8.00 
7.98 
.96 

- %  
-84 

* 93 
167. gr 

.86 

.82 

167.80 
* 78 
* 75 
-73 
* 70 

167.68 
,66 
* 63 
.61 
-59 

167- 57 
* 55 
e 5 2  
*SO 
* 47 

167.45 
-43 
-40 
.38 
e36 

167- 33 . j l  
29 

.26 
-24 

167.22 
* 19 
* 17 

15 

167. IO 
.oa 
05 

* 03 
7.01 

166.g 
.96 
-94 
91 

-89 
166.87 

. I2 

224.34 
* 3' 
.28 
.25 

224. is 
f 15 

.og 

.06 

224.03 
4- 00 
3-97 

94 
9' 

223.88 
e 8 5  
.82 
.79 
.76 

.22 

. I 2  

223.73 
* 70 
.67 
.64 
.61 

223.57 
.54 
* 51 
.48 
.45 

223.42 
.39 
* 36 
* 33 
30 

223.26 
* 23 

17 
* 14 

223.11 
.08 
05 

3.02 
2- 99 

212.95 
92 .ss 

.86 
-83 

222.80 
* 77 
* 74 
* 71 
.68 

aaa. 64 
.61 
' 58 
* 55 
52 

a. 49 

. 2 0  

- 

W' 

252.38 
-35 

: % 
.24 

252.21 
.I8 
. 14 . X I  
' 07 

252.04 

1.97 
94 
.90 

251.87 
* 83 
.80 
.76 
' 73 

251.69 
.66 
. 6.2 
.59 
* 55 

.48 

.45 

.41 
* 38 

251.34 
* 31 
* 27 
a 2 4  

251.17 
. I 4  

- 07 
.03 

z51.00 
0.97 

93 
a 9 0  
.86 

250.82 
a79 
* 75 
* 72 
.68 

250.65 
.62 
58 

* 55 
- 5 1  

250.48 
.44 
* 41 
* 37 
-34 

250.30 

2.01 

251.52 

.20 

.IO 

1' 

1682.5 
2.3 
2. I 
I. 8 
I .  6 

1681.4 

0. 7 
0.5 

1680.3 
80.0 

I. 2 
I. 0 

79.8 
9.6 

8.9 

8.4 

9.3 
1679. I 

8.6 

8.2 

1678. o 
7.8 
7.5 
7.3 
7 . 0  

1676.8 
6. 6 

6. 1 

5.9 

1675.7 
5.5 
5. 2 
5 . 0  
4.7 

1674.5 
4 .3  
4.0 
3.8 
3.6 

1673.3 

6.3 

3. I 
2.9 
2. 6 
2.4 

1672.2 
1.9 
1- 7 
1.5 

1671.0 
0. g 
0 .5  
0.3 

70. I 

1669.8 
9; 6 
9.4 
9. I 
8.9 

16611.7 

I. 2 

a/ 

3365. I 
4.6 
4.2 
3.7 
3.3 

3362.8 
2.3 
1. 9 
1- 4 
I .  0 

33:: g 
59.6 
9. 1 
8.7 

3358.2 
7.7 
7.3 
6.8 
6.4 

3355.9 
5.4 
5.0  
4.5 
4. 1 

3353.6 
3.1 
2.7 

I .  8 

3351.3 
0 . 8  

50.4 
49.9 
9.5 

3349.0 
8.5 
8. I 
7.6 
7 .2  

3346.7 
6.2 
5 . 7  
5.3 

3344.3 
3.8 
3.4 
2.9 
2.5 

3342. c 
1.5 

0. t 
40. 2 

3339.1 
' '9.2 

8. 1 
8. :  
7. t 

3337. : 

2.2 

4.8 

1. I 

- 

8' 

5047.6 
6.9 
6.2 
5.6 
4.9 

5044.2 
3.5 
2.8 

1.5  

2.2 

5040.8 
40. I 
39.4 
8.7 
8.0 

5037.3 
6.6 
5.9 
5.3 
4.6 

5033.9 
3.2 
2.5 
I .  8 

5030.4 
29.7 
9.0 
8.4 
7.7 

5027. o 
6.3 
5.6 
4.9 
4.2 

5023.5 
2.8 

1.4 
0 .7  

5020. a 
19.3 
8.6 
7.9 
7.2 

5016.5 
5.8 
5 .  I 
4.4 
3.7 

2.3 
I. c 
0. s 

5009.5 
8. E 
8. I 

7.4 
6. j 

5006. c 

1 . 1  

2. I 

5013. C 

IO. 2 

4' 

6730..' 
29.2 
8.3 
7.4 
6.5 

6725.6 
4.7 
3.8 
2.8 
1.9 

6721.0 

19.2 
8.2 
7.3 

6716.4 
5 .5  
4.6 
3.6 
2.7 

6711.8 
0.9 

09.0 
8. I 

6707.2 
6.3 
5.4 
4.4 
3.5 

6702.6 
1.7 

700.8 
f339.8 

8.9 
6698. o 

7. I 
6.2 
5.2 
4.3 

6693.4 
2.5 
1 .5  

90.6 
89.6 

6688.7 
7.8 
6.8 
5.9 
4.9 

6684. c 
3. I 

80.2 

6679.2 
8.4 
7.4 
6 .  5 
5.5 

6674. t 

20. 1 

IO. 0 

2. I 
I.  2 

- 

5' 

8412.7 
1.5 

10.4 
09.2 
8.1 

8q07.0 
5.8  
4.7 
3.5 
2.4 

8401.3 
400. I 
399,o 

7.8 
6.7 

8395.5 
4.4 
3.2 

91.0 
2. I 

8389.8 
8.7 
7.5 
6.3 
5.2 

8384. o 
2.9 
1.7 

80.6 
79.4 

8378.3 
7. I 
6. o 
4.8 
3.7 

8372.5 
1.3 

70.2 
69.0 
7.9 

8366.7 
5.5 
4.4 
3.2 

8360.8 
59.7 
8. S 
7.4 
6.2 

2.0 

8355.c 
3.8 
2.7 
1.5 

50.3 
8349.2 

8. c 
6. E 
5 . 6  
4.5 

8343.2 - 



til - 
u 

O I  

25 
I 
2 

3 
4 

25 02 

7 
8 
9 

25 IO 

13 
14 

I1 
I 2  

25 ;5 
17 
18 
19 

25 20 

23 
24 

25 25 
26 
2Y 
28 
29 

25 30 
31 
32 
33 
34 

25 35 
36 
37 
38 
39 

25 40 
41 
42 
43 
44 

25 45 
46 
47 
48 
49 

25 50  
51 
52 
53 
54 

25 55 
56 
57 
58 

21 
22 

25 2 

value of 1' 

MeM. 
30.769 

9 
9 
9 
9 

9 

70 

30.770 

30.769 

z 
0 
0 
0 
0 

30. 7.70 
0 
0 
0 
0 

30. 770 
0 
0 
I 
I 

30.771 
I 
I 
I 
I 

30.77 I 
I 
I 
1 
I 

30.771 
I 
1 
2 
2 

30.771 
2 
2 
2 
2 

30.771 
2 
2 
2 
2 

30.772 

3 
3 
3 

30- 773 
3 
3 
3 
3 

30.773 

2 

S u m s  of seconds for mid 
dle latitude zs0 30' 

N 

I 
2 
3 
4 
5 
6 
7 
I 
9 

10 
I 
2 

3 
4 

'2 
7 
8 
9 

10 
I 
2 

3 
4 
25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

3$ 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

30.77 
61.54 
92-31 

123. a8 

215.40 
246.17 
276.94 

307.71 
338.48 
369.25 
400.02 
430.79 
461.57 
492.34 

553.88 
584.65 

523.11 

615.42 
646.19 
676.96 
707.73 
738.50 
769.28 
800.05 
830.82 
861.59 
892.36 

923. '3 
953.90 
984.67 

I 015.44 
I 046.21 
1 076.99 
I 107.76 
I 138.53 
I 169.30 
I 200.07 

I 230.84 
I 261.61 
I 292.38 
I 323. '5 
1 353:.92 
1384.70 
1415.47 
1446.24 
1 477.01 
1507.78 

1 538.55 
1569.32 
16oo.q  
I 630.86 
I 661.63 
I 692.41 
I 723.18 
1753.95 
1784.72 
1815.49 
I 846.26 

value of I' 

MrlrrS. 
1846.13 - 14 

* I4 
1s 

* 1s 
1846. 15 . 16 

.16 

. I7  
* 17 

I&?& 18 
.18 
. IS 
* 19 
* 19 

Is&. 20 
. 2 0  
.21 
.21 
. 21. 

1846.22 

- 23 
* 23 
. = A  

1846. 24 
-24 - 25 
* 25 
.26 

1846.26 
.26 - 27 
* 27 
.28 

1846.28 - 29 
29 
29 

.30 

1846.30 
.31 
-3'  
.32 
-32 

1846.32 
' 33 
* 33 
-34 
34 

1846.35 
, 35 

* 35 
* 36 
a36 

146.37 

.38 
* 38 
e38 

146.39 

.22 

.37 

Continuous slims of min- 
utesfrom latitude 2 s 0  00' 

I 

I 
2 

3 
4 

5 
6 

i!l 
9 

10 
I 
a 
3 
4 

'2 
7 
8 
9 

20 
I - 
3 
4 

2.5 
6 
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
1 
2 

3 
4 

51 
7 
8 
9 
60 

Mefcrs. 

I 846. I 
3 692.3 
5 538.4 
7 3%. 6 
9 230.7 

11 076. g 
12 323.0 
14 769.2 
16 615.4 

18 461.5 

22 '53.9 
24000. I 
25 846.3 
27 692.5 
29 538.7 
3' 384-9 
33 231. I 
35 077.3 

36 923.5 
38 769.7 
40 615.9 

44 308.4 
46 154.6 
48 000.9 
49 847. I 
51 693.4 
53 539.6 

55 385.9 
57 232. I 
59 078.4 
60 924.7 

64 6 ~ 7 . 2  
66 463.5 
68 309.8 
70 156. I 
72 002.4 

73 848.7 
75 695.0 
77 541.3 
79 387.6 
81 233.9 
83 3 

86 772.9 

90 465.6 

94 158.3 

97 851.0 
99 697.4 

101 543.7 
103 390.1 
105 236.5 
107 082.8 

I IO 775.6 

20 307.7 

42 462.2 

62 7 7 1 , O  

84 926.6 

88 619.3 

92 3". 9 

96 004.6 

108 929.2 

Longitude. 

o /  

0 1  

. 2  
3 
4 

" 5 6  
z 
9 

I5 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

1 0 0  

IO 

20  

2 0 0  

I O  00 
I1 00 
12 00 
13 00 
14 00 
'5 00 
16 00 
17 00 
18 00 
'9 00 

20 00 
21 00 
22 00 

23 00 
2 4 0 0  
25 00 
26 00 

27 00 
28 00 

29 00 
30 00 

Meters. 

I 682.5 

6 730. I 
8 412.7 

10 9 5 . 2  
1: 777.7 
13 460.3 
15 142.8 

16 825.3 
25 238.0 

42 063.2 

58 888.4 
67 301.0 

3 365.1 
5 047.6 

33 650.6 

50 475.8 

75 84 713.5 126,o 

92 53s. 5 

100 950.9 
109 363.4 
117 775.7 
126 188. o 
'34 600.3 

'5' 4%. 7 
159 836.8 
168 248.9 
176 660.9 

185 072.8 
I93 4% 6 
201 896 
302 831 
403 749 
504 645 
605 5'4 
706 349 
307 146 
907 899 

1 008 603 
I 109 252 
I 209841 
1 3x0 364 
I 414815 
I511 lgo 
I 611 483 
I 711 688 
I 811 800 
I 911 813 

2 011 722 
2 111 522 
2 211 207 
2 310 771 
2 410 210 

2 509 518 
2 Gon 689 
2 707 718 
2806600 
2 905 329 
3 - 3 9  

143 012.5 

Y 

Jfiftrs. 

0. I 
0.4 
0.9 
1.7 
2.6 
3.7 
5. 1 
6.6 
8.4 

IO. 3 
23.3 
41.4 
64.6 
93.1 

126.7 
165.5 
209.4 
258,5 
312.8 

372.3 
436.9 
54.8 
581.7 
661.9 
747.2 
837.7 
933.4 

I 034.2 
I 140.2 

1 367.7 
1 489 
3 35' 
5 957 
9 307 

I 401 

23 821 
30 146 

37 21s 
45 026 
53 57s 
62 873 
72 909 
(1- 685 
95 202 

107 458 
120 453 
134 186 

148 163 656 862 

I79 so5 
196 482 
2'3 894 
232 038 
250 9'4 
270 521 
290 859 

333 7' 

1251.4 

12 239 

311 928 



26 IO 
I1 
I2 

I3 
14 

a6 15 
16 
I 7  
I8 
'9 

a6 2 0  
2 1  
22 

23 
24 

26 2; 
26 
27 
28 
29 

26 30 
3' :,; 
34 

26 35 
36 

38 
37 

39 

26 40 
41 
42 
43 
44 

26 45 
46 
47 
48 
49 

16 50 
5 1  
5 2. 

53 
54 

26 5s 
56 

58 
57 

a d  

- 

1" 

- 
27.811 

. h 7  

.803 
' 799 
' 795 

27.791 
.787 
.783 

.776 

h7.772 
. 768 
.764 
. 7 6 0  
,756 

27 .  752 
.748 
.744 
' 740 
.736 

.728 

.779 

17.732 

. 724 

. 720 

. 716 
27. 712 

. 704 

.7* 

.696 

17. 692 
.688 
,684 
. 680 
.676 

27.672 
. 668 
.664 
. 660 
.656 

,708 

27.652 
. 648 
.644 
.640 
. 636 

27. 632 
. 628 
,624 
. 620 
.616 

37.612 
.608 
.604 
. 6 w  
.596 

27.592 . 588 
' 583 
,579 
.575 

'7, 571 

- 

8" 
- 

83.43 
.42 
.4I  
.40 
* 39 

83.37 
.36 
.35 
. 34  
33 

83.31 
.30 
.29 
.28 
. 2 7  

8;. 25 

.24 

.23 

. 2 2  

. 2 1  

83.20 
.18 
. '7 . 16 
* ' 5  

83.14 . I2 
. I 1  
. IO 
.og 

83.08 
e o 7  . oc 
. '4 
' 03 

83.02 
3.00 
2-99 
.98 
.97 

82. g6 
.94 
a 9 3  
-92 
e 9 1  

82.90 
.a 
.86 
*87 

85 

62.84 
.82 
.81 
.& 
.79 

92.78 
' 76 
* 75 
* 74 
-73 

h 7 r  

Latitude 26O to 27"--Arcs of the pPrPllel in meten. 

6'' 

'39.06 
.04 

9. a 
8.98 

138.96 
.94 
.92 
.F 
.88 

138.86 
.84 
.82 
.80 
.78 

138.76 
* 74 
. 7 2  
* 70 
.68 

138.66 
.64 
.62 
.bo 
.58  

138.56 
* 54 
. 5 2  
.so  
.48 

138.46 
.44 
.42 
.40 

I 38.36 
.34 
.32 
.30 
.28 

138. 26 
.24  

. IS 
138.16 

. 14 

.08 

. 0 2  

.38  

.22 

. 2 0  

.I2 

. 10 

138.06 
.aq 

8.00 
7.98 

137.96 

. 0 2  

.94 

.92 
e 9 0  
.88 

137.86 

6'/ 

166.87 
.85 
.82 
.80 
.77 

166.75 
.73 
. 7 0  
.68 
.65 

166.63 
.61 
.58  
. S6 
.53 

166.51 
.49 
.46 
a 4 4  
.41 

166- 39 
.37 
.34 
32 

.29 
166.27 

.25 

. I 7  

166.15 
. '3 

.08 

I 66.03 
6.01 

.22 

. 2 0  

. I O  

5.98 
' 96 
.93 

165.91 
.el 
.86 
.% 
.8r  

165.79 
.77 
.74 :E 

165.67 
* 65 
.62 
.60 
.57 

165.55 
.53 

-45 
165. 43 

:$ 

? / I  

19). 68 
.65 
.62 
.60 
.57 

194- 54 
-51 
.48 

.43 

194.40 
.37 
.34 
.32 
.29 

1%. 26 
* 23 

. 1 8  
* '5 

1% 12 

.og 
* 07 
-aq 

4.01 

193.98 
* 96 

* 46, 

. 2 0  

* 93 
*90 
.88 

'93.85 
.82 
.79 
76 

.73 
193.71 

.68 

.65 

.62 

.59 

193.56 
.53 

.48 
* 45 

193.42 
39 

.36 

.34 

.31 

193.28 
. 2 5  

. I 7  
193.14 

.08 

.06 
eo3 

. 2 2  

. 2 0  

. I 1  

t93- 

W' 

222.49 
.46 
.43 
* 39 
.36 

222.33 
* 30 
.27 
.23 

222.17 
14 

.08 

.OS 

I. 98 
.95 
.92 
0 %  

221.86 
' 83 
.80 
* 76 
.73 

221.70 
.67 
.64 
.60 
* 57 

221.54 

.48 
,44 
.41 

221.38 
.35 
-32 
.28 
25 

* 19 
.16 
.I2 
.%I 

221.06 

.03 

0.96 
.93 

2w. 90 
.87 
.83 
.80 
.77  

220.73 
f 70 
.67 
f 64 
.Ea - 57 

.20 

. I 1  

222.01 

221.22 

1.00 

9" 1' 

1668.7 
8.5 
8. 2 
8.0 
7. 7 

1667.5 
7.3 
7.0 
6.8 
6.5 

1666.3 
6. I 
5.8 
5.6 
5.3 

1665. I 
4.9 
4.6 
4.4 
4. I 

1663. g 
3. 7 
3.4 
3.2 
2. 9 

1662.7 
2. 5 
2. 2 
2 . 0  

7 

1661.5 
1 . 3  

0.8 
0. 5 

1660. j 
60. I 
59.8 
9.6 

1059. I 
8.  9 
8.6 
8.4 
8. I 

1657.9 
7. 7 
7.4 
7. 2 
6.9 

1656.7 
6. 5 
6. 2 
6. o 
5. 7 

1655.5 
5.3 
5.0 
4.8 
4.5 

1654- 3 

I .  0 

9. 3 

0' 

3337. j 
6. 
6 .3  
5.9 
5.4 

3334.9 
4.4 
4.0 
3.5 
3. I 

3332.6 
2. I 

1.2 
z .  6 

0.7 
3330.2 

29.7 
9. 2 
8. a 
8.3 

3327.8 
7.3 
6.9 
6 . 4  
6. o 

3325- 5 
5.0 
4.5 
4. I 
3.6 

3323.1 
2.6 

1 . 7  

3320.7 

19.7 
9.3 
8 .8  

2. I 

I .  2 

20. 2 

3 9 8 . 3  
7.8 
7.3 
6.8 
6.3 

3315.8 
5.3 
4.8 
4.4 
3.9 

3313.4 
2.9 
2 . 4  

1.5 

0. 5 

09.6 

2. 0 

331 I. 0 

10.0 

33oK 

8) 

5006.0 
5. 3 
4.6 
j. 8 
3. 1 

5002.4 
1.7 

5-. 3 
4999.6 

4998.9 
8.2 
7.5 
6.7 
6. o 

4995.3 
4.6 
3.9 
3.2 
2.5 

4991.8 

I .  0 

I .  I 

90.4 
89.6 
8. 0 

4988.2 
7.5 
6.8 
6. o 
5.3 

4984.6 
3.9 
3. 2 
2. 4 
1.7 

4981.0 
80.3 
79.6 
8.8 
8. I 

4977.4 
6. 7 
6.0 
5.2 
4.5 

4973.8 
3. I 
2.3 
I .  6 
0.8 

4970. I 
69.4 
8. 7 
7.9 
7.2 

4366.5 
5.8 
5.0 
4.3  
3.5 

4962. s 

I' 

6674.6 
3. 7 
2.7 
I .  8 

70.8 
6669.9 

9.0 
8. o 
7.1 
6. I 

6665. 2 

4.2 
3.3 
2.3 
1.4 

6660.4 
59. 5 
8. 5 
7.6 
6.6 

6655.7 

3.8 

6650.9 

4. 7 

2.8 
I .  9 

49. 9 
9.0 
8. o 
7. I 

5' 

8343.3 
2. I 

40. 9 
39. 7 
8.6 

8337.4 
6.2 
5.0  
3.8 
2.7 

8331.5 
30. 3 
29. I 

7.9 
6.7 

8325.5 
4.4 
j. 2 

20.8 

8319.6 
8.4 
7, 2 
6.0 
4 . 8  

8313.6 
2.4 

2.0 

I .  2 
IO. 0 

08.9 

6646. I I 8307.7 
5. I 1 6. 5 

2. j 2.8 

4 .21  5.3 
3 4  4.0 

8 . 4 '  8.0 
7.51 6 .8  

6636.5 I 8295.6 
5.51 4.4 
4.6 3. 2 
3.6 2.0 

2 .7  go.8 
6631.7 8289.6 

30. 7 8.4 
29. 7 7. 2 
8.8 6. o 
7.8  4.8 

6622.0 
1.0 

20.0 
19. 1 
8. I 

6617. I 

8277.5 
6.3 
5 . 0  
3.8 
2.6 

8271.4 



63 - 
JAL  

-- 
* I  

a 6 0 0  
I 
2 

3 
4 

26 05 
6 
7 
8 
9 

26 IO 
I 1  
12 

'3 
14 

26 15 
16 
17 

19 

26 20 

I n  

21 
2 2  

23 
24 

26 25 
26 
27 

29 

26 30 
3' 
32 
33 
34 

26 35 
36 
37 
38 
39 

26 40 
41 
42 
43 
44 

26 45 
46 
47 
48 
49 

26 50 
5 '  

28 

fdne of I" 

dldcrr. 
30.773 

3 
3 
3 
3 

30.773 
4 
4 
4 
4 

30.774 
4 
4 
4 
4 

30.774 
4 
4 
4 
5 

30.775 
5 
5 
5 
5 

30.775 
5 
5 
5 
5 

30.775 
5 
5 
6 
6 

6 
6 
6 
6 

30.776 

30.776 
6 
6 
6 
6 

30.776 
6 
7 
7 
7 

30,777 
7 
7 
7 
7 

30.777 
7 
7 
7 
7 

30.777 

I /  

I 
2 
3 
4 
5 
6 

i 
9 

IO 
1 
f 

3 
4 

' 5  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

3E 
7 
8 
9 

+ 
3 
4 

45 
6 
7 
8 
9 

50 
I 
2 
3 
4 

I 
2 

2 

2 
7 
S 

Metrrs. 

30.78 
61.55 
92.33 

123. IO 

153.88 
1%. 65 
2'5.43 
246.20 
276.98 

307.75 
338.53 
369.30 
400. on 
430,85 
461.63 
492.40 
523. 18 
553.96 
584.73 

615.51 
646.28 
677.06 
707.83 
7311.61 

769.38 

830.93 
800.16 

861.71 
892.48 

923.26 
954.03 

1 015.59 
I 046.36 

1077.14 
I 107.91 
I 138.69 
I 169.46 
I 200.24 

I 231.01 
I 261.79 
I 292.56 
I 323.34 
I354.11 
I 384.89 
I 415.66 
1446.44 ' 477,21 
1507.99 

I 538.77 
I 569.54 
I 600.32 
I 631.09 
I 661.87 
I 6 p . 6 4  
I 723.42 ' 754. '9 
1 784.97 
I 815.74 
I 846.52 

984.81 
.52  ; 
.53 
.53 
.54 

1846.54 
.54 
.55 
. 5 5  
.56 

1846.56 
.57 
.57 
-58  
.58 

146.58 
* 59 
.59 
.60 
.60 

1846.61 
.61 
.61 
.62 
.62 

1846.63 
.63 
.6q 
.64 
* 65 

146.65 

I 

1 
2 

3 
4' 

5 
7 
8 
9 

IO 
I 
2 

3 
4 

'5 
7 
8 
9 

20 
I 
2 

3 
4 

4 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

45 
6 

!I 
9 

50 

3 
4 

I 
2 

55 
7 
8 
9 
60 

hfcfrrs. 

I 846.4 

5 539.2 
7 3S5.6 
9 232. o 

I I  07S.4 

14 771 .2  
16 617.7 

18 464. I 
20 310.5 

3 692. n 

I 2  924. n 

22 157.0 
24 003.4 
25 849.9 
27 696.3 

31 389.2 
33 235.7 
35 082.2 

.;6 928.6 
38 775. I 
40 621.6 
42 468. I 
44 3'4.6 
46 1 6 1 .  I 
48 007. G 
49 854. I 
5 1  700.6 
53 547.1 

55 393.6 
57 240. J 

59 086.7 
933.2 

62 779.7 
64 626.2 
66 472.8 
68 319.3 
70 165.9 
72 orz. 4 

73 859.0 
75 705.6 
77 552. I 
79 398.7 
8r 245.3 

83 09'. 9 
84 938. 4 
86 785. o 
S8 631.6 
90 478.2 

92 324.8 
94 171.4 
96 018. i 
97 864.7 
99 711.3 

101 557.9 
103 404.6 
105 251.2 
107 097.8 
108 944.5 

29 542.8 

110 791. f 

..-- 

Lcmgitade. X 

Mctcrs. 

I 668.7 
3 337.3 
5 006.0 
6 674.6 

8 343.3 
10011.9 
I I  680.6 
'3 349.2 
'5 017.9 

16 686.6 
25 029.8 
33 373.1 
41 716.4 
50 059.6 
58 402.9 
66 746. I 
75 089.2 
83 432.4 
91 775.5 

1 0 0  I IS. 5 
108 461.5 
116 804.6 
125 147.5 
133 490.4 

150 176.0 

166 861.3 
175 203.9 

141 833. 2 

15s 518.7 

183 546.4 
191 8SS.9 
200 231 

300 332 
400 416 
500 476 
600 506 
700 501 
fm 456 
900 364 

I 000 218 
I 1 0 0 0 1 5  

1 199 747 
I 299 409 

398 994 
498 498 
597 9'4 
697 237 
796 4 b  
895 578 

994 585 
093 475 
192 243 

2 290 882 
2 389 387 
2 487 753 
2 585 973 

2 781 953 
2 879 702 
2 977 281 

2 684 042 

E' 

MCfrrS. 

0. I 

I.  0 
0.4 

1.7 
2.7 
3.8 
5.2 
6.8 
8.6 

IO. 6 
23. 9 
42.6 
66.5 
95.8 

I 30.3 
170.2  

215.4 
266. o 
321.8 

3Sj. o 
449,5 
521.3 
598.4 
680.9 

768.7 
861.7 
960.2. 

1063.9 
I 172.9 

1287.3 
1407.p 
1532 
3 447 
6 128 

9 574 
1 3  7S6 
18 763 
24 505 
31 0 1 1  

38 2S2 
46 316 
55 '14 
64 675 
74 998 
86 082 
97 928 

110 534 
123 8?9 
138 023 

152 905 
168 544 
184 939 
202 089 
219 993 
238 650 
258 061 
278 222 

299 132 
320 788 
343 '97 



64 1 1 7  0 

I 

1 7  I( 
I 
1: 

I' 
1; 

27 I! 
I( 
1; 
I t  

1s 

1 7  2c 
21  
2: 
22 

24 

27 2: 
PC 
27 
ZE 

2s 

1 7  3c 
31 
32 
33 
34 

1 7  35 
36 
37 
36 

a7 4c 

35 

41 
42 
43 
44 

'7 45 
46 
47 
48 
49 

'7 50 
51 
52 
53 
54 

'7 55 
56 
57 
58 

a7 2 

- 
1" 

- 
27. 57: 

. 56: 
' 56. 
' 55' 
' 551 

27. 55 
. 54; 
' 54. 
' 535 
. 53: 

27. 531 
. 5 2 c  
. 522 . 5x8 
. 514 

'7. 5rc 

.So' 
' 49s 
.494 

!7.49C 

,481 
' 477 
' 473 

'i 469 
.465 
,461 
' 457 
.45a 

'7. 448 
.444 
.440 
,436 
.43a 

7.428 

' 465 

,423 
' 419 
,415 
,411 

7.407 
,403 
.399 
.394 
' 390 

7.386 
' 381 
' 378 
,374 
.369 

7.365 
.361 
.357 
.353 
' 348 

7. 344 
* 340 
' 336 
' 332 
.3=7 

7.393 

3/' 

- 
82.7: 

. 7( 

.& 

.6i 

.& 
82.6: 

.& 

.6: 

.6; 

.6c 

82.55 
.51 
. Si 
. 5! 
.54 

82.5: 
.5' 
- 5 1  
* 45 
* 48 

82-47 
.4f 
-44 
* 42 
* 41 

82.41 
.35 
.38 
37 

.36 

82.34 
.33 
.32 
' 31 
.29 

Bz. 28 
27 

.26 
e 2 4  
* 23 

?2.22 

.18 

. 17 
$2. 16 

15 .. 13 

.21 

. 2 0  

. I2 . 11 

12. IO 
.08 
.07  
.06 
f 05 

12.03 
.02 
.or 

2.00 
I .  98 
1.97 
- 

j 

- 
110.2 

.2 

.2 

.2 

.2 

110.2 
. I  
. I  
. I  
. I  

110. I . I ,  
.o 
.o 
.o 

I 10. a 
* 0% 

9 . 9 '  
.9r 

1%). 9' 
* 91 
. 9. 
. 9  
.81 

.8( 

.& 

.8:  

.81 

w . 7 :  
.7; 
* 7( 
. 7 4  
.7: 

'9. 71 
.6< 
.61 
.6t 
.6! 

log. 6: 
.61 
.6c 
9 

* 56 
'og.55 

* 53 
-51 
* 49 
.48 

og. 46 
.44 
43 
41 

.39 
09.38 

' 36 
* 34 
' 32 
* 31 

og. 29 

IO. 0 

log. 81 

- 

Latitude 27O to 28O-Arcs of the,parallel in meters. 

137.8t 
.s4 
.81 
.8c 
.7E 

137.7t 
7: 

.71 
65 

.67 

137.65 
.63 
.61 

5s 
.57 

137.55 
* 53 
. 5 1  
.49 
47 

'37.45 
.43 
,41 
.39 
.37 

137.34 
.32 

.26 

'37.24 

. I8 

. 1 6  

'37. '3 

' 09 
' 07 

: 2: 

. 2 2  

.20 

. I 1  

'37.03 
7. or 
6.99 

.97 
95 

'36.93 
* 91 
.89 
* 87 
.85 

36.83 
.81  
.79 
. 7 7  
.75 

. 7 0  
36.72 

.68 

.66 

36.62 
.64 

- 

193.00 
2.97 
-94 
* 91 .a 

192.86 
0 83 
-80 
* 77 
* 74 

1g2.71 
.68 
* 65 
-63 
.6c 

192.57 
* 54 
* 51 
* 49 
.46 

192.43 
.40 
* 37 
34 

* 31 
192.29 

.26 

.23 

* 17 

192.14 

.08 

.OS 

192.00 
1.97 
' 94 
.91 
. 8 8  

191.85 
.82 
79 

.76 

.73 
r91.71 

.68 

.62 

.59 

53 
-50 
.47 
.44 

. 2 0  

. I 1  

.02 

.65 

191.55 

191.41 
. 38  
.35 
.32 
.29 

91.26 
- 

220.5; 
54 

* 5c 
.4i 
-4 

220.4c 
.Jj 
* 3L 
31 . 2; 

220. Y 
.21 

. I1 . I1 

. I t  

220. ol 
. O! 

19.92 
20.0: 

.9! 

.85 
-85 
.8i 
* 7s 

219.75 
* 71 
.4s 
.6C 
.6i 

219.55 
. 5 6  
. 5 2  
.49 
.46 

219.42 
39 

.36 

.33 

. 2 9  

219.26 
.23 
.I9 
.16 

219. w 
.06 

9.02 
8.99 

-95 

218.92 
.89 
85 

.82  

.79 
218.75 

' 72 
69 

.66 

.62 
218.59 

229.9; 

. I 2  

- 
9" 

-- 

248 .14  
. 0; 

8.0: 
7.9s 

247.9f 
.9i 
.8E 
' 84 
.81 

147.72 
7: 

* 7c 
.6t 
.6: 

247.55 
' 5: 
.5; 
.42 
* 4s 

247.41 
.37 
.3? 
.3c . rt 

247.22 . I 8  
* 14 

' 07 

241.03 
6.99 

.96 

.92 

.Y8 
246.84 

. 8 1  

. 7 7  

.73 
' 70 

246.66 
.62 
.59 
. 5 5  
. S f  

r46.48 
.44 
.40 
.36 
.33 

$5.29 
.25 

. I 8  
* 14 

q6. IO 
.06 

6.02 
5.99 
.95 

145.91 

. IC 

. I 1  

. 21 

- 

1' 

1654.3 
4. I 
3. 
3. 5 
3. 3 

1653. I 
2 . 8  
2.6 
2.3 

1651.8 
I. 6 
1.3 
I .  I 
0.8 

1650.6 
0.4 

50. I 
49.9 
9.6 

1649.4 
9. I 
8.9 
8.6 
8.4 

1648. I 
7.9 
7.6 
7.4 
7. I 

1646.9 
6.  7 
6.4 
G. 2 

5.9 
1645.7 

5.4 
5 . 2  

2. I 

3308. t 
8. I 

7. f 
7. I 
6. t 

3306.1 
5.  c 
5 .  ' 
4.1 

3303.1 
3. :: 
2. 7 

I. j 

3301.2 
0.1 

300.2 
299.1 

9.2 

3298.7 
8.2 
7.7 
7.3 
6. E 

3296.3 
5 -  8 
5.3 

4.3 

4. i 

2 .3  

4.8 

3293. 
3. 3 
2 . 8  

2. 3 
I. 8 

3291.3 
0 . 8  

1644.4 ' 3288.8 
4.2 I 8.3 
3 . 9 :  7.8 
3.7 7- 3 

6.8 

2 . 7 .  5.3 
2.4 4- 8 
2. 2 4.3 

1641.9 3283.8 
1. 7 3.3 
1 .g  2 . 8  
I .  2 2.3  
0.9 1.8 

1640.7 
0.4 

40. 2 
39.9 
9.6 

1639.4 

3281.3 
0.8 

80.3 
79.8 

9. 3 
3278.8 

a i  

4962.8 

1.4 
60.6 
59.9 

4959.2 
8.5 
7.7 
6.9 
6.2 

4955.5 
4.8 
4.0 
3.3 
2.5 

4951.8 

50.3 
49.6 
8.8 

4948. I 
7.4 
6. 6 
5.9 
5 . 1  

4944.4 
3.7 
2.9 

1.4 

2. I 

I. I 

2.2 

~ _ _ _  I 
6617. I 8271.4 

6. I 70.2 
5. I 68.9 
4.2 7.7 
3.2 6.5 

6612.2 8265.3 
L2 4. I 
IO. 2 2. a 
9 . 3  I.  6 

8.3 60.4 

6607.3 8259.2 
6.3 7.9 
5.3 6.7 
4.4 5 . 5  
3.4 4.2 

6602.4 8253.c 
1.4 I. E 

600.4 50.6 
599.5 49.3 

8.5 8. I 

5.5 4.4 

90. 5 8. z 
89.6 , 7.0 
8.6: 5.7 

4940.7 I 6587.6 8234.5 
4 0 . 0 :  6 .61  3.3 
39. 2 5 . 6 ,  2 . 0  
8 . 5 1  4.6 
7 . 7 1  3.6 

4937. o ' 6582.6 
6 . 2 .  1.6 
5. 5 j 80.6 

4.0 8.6 
4.7 i 79.6 

4933.2 ~ 6577.6 
2. 5 6.'6 
1 . ;  
1.0 

30, 2 
4929.5 

8.  7 
8.0 
7. 2 
6.5 

4925.7 
5.0 
4.2 
3.5 
2.7 

4922.0 

20. 5 
19.7 
8.9 

4918.2 

I.  2 

5.6 
4.6 
3.6 

6572.6 
1.6 

70.6 

2: s 
656;: 2 

5.6 

3.6 
.4.6 

6562.6 
I. 6 

60.6 
59.6 
8.6 

6557.6 

30.8 
29.5 

8228.3 
7.0 
5.8  
4.5 
3.3 

8222. I 
20.8 
19.6 
8.3 
7. 1 

8215.8 
4.6 
3.3 

IO. 8 

8209.6 
8.3 
7-0 
5.8 
4.5 

8203.3 

200.7 
199.5 

8. 2 
8197.0 

2. I 

2.0 
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Lu 

-. 
O I  

27 00 

3 
4 

27 05 
6 
7 
8 
9 

27 10 

13 
14 

27 15 
16 
17 
18 
19 

27 20 

I 
2 

11 
I 2  

21 
22 

23 
24 

27 25 
26 
27 
28 
29 

27 30 
31 
32 
33 
34 

27 35 
36 
37 
38 
39 

27 40 
41 
42 
43 
44 

27 45 
46 
47 
48 
49 

27 50 
51 
52 
53 
54 

27 55 

Value of 

M&. 
P. 777 

8 
8 .  
8 
8 

30- 778 
8 
8 
8 
8 

30.778 
8 
8 
8 
9 

Qa 779 
9 
9 
9 
9 

30.779 
9 
9 
9 
9 

30.779 
9 
9 
80 

P. 780 

0 

0 
0 
0 
0 

30.780 
0 
0 
0 
0 

30.780 
I 
I 
I 
I 

30.781 
I 
I 
I 
I 

30.781 
I 
I 
I 
2 

30- 782 

a 
a 

30- 181 

2 
2 

___ 

h m s  of seconds for mid- 
dle latitude 2 7 O  30' 

I /  

I 
2 
3 
4 

i 
1 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

a0 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

45 
7 
8 
9 

5 0  

3 
4 

55 
6 
7 
8 

I 
2 

2 

Mt82t.S. 

30.78 
61.56 
92.34 

123.12 

'53.90 
1%. 68 
215.46 
s46.24 
277.02 

307. & 
338.58 
369.36 
400.14 
430.92 
461.70 
492.48 
523.26 
554.04 
5%- 81 

615.59 
646.37 
677.15 
707.93 
738.71 
769.49 

831.05 
800.27 

861.83 
892. 61 

923.39 

I 015.73 
I 046.51 
I 077.29 
I 108.9 
I 138.85 
I 169.63 
I 200.41 

I 231.19 
I 261.97 
1292.75 
1323.53 
I 354.3' 
1385.09 
1415.87 
I 446.65 
1477-43 
1508.21 

1538.99 ' 569.77 
I600.55 
I 631.33 
I 662.11 
1 6 9 2 . 8 8  
I 723.66 
1754.44 
1785.22 
I 816.00 
1 4 6 . 7 8  

8: ;; 

Vduc of I /  Zontinuous slims of min- 
ites from latitude 2 7 O  00' 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

*2 
z 
9 

30 

3 
4 

1 
2 

3i 
z 
9 

40 
1 
2 
3 
4 

45 
6 

z 
9 

50 

3 
4 

55 
6 
7 
8 
9 

60 

I 
2 

M m .  
I 846.7 
3 693.3 
5 540.0 
7 386.6 
9 233.3 

I 1  oso.0 
12 926.7 
14 773.3 
16 620. o 

18 466.7 
20 313.4 
22 1 6 0 .  I 
24006.8 
25 853.5 
27 700.2 
29 547.0 
31 393.7 
33 240.4 
35 087.2 

36 933.9 

40 627.4 
38 780.6 

42 474. I 
44 320.9 
46 167.6 
48 014.4 
49 861.2 
51 707.9 
53 554-7 

55 401- 5 
57 248.3 
59 095 .1  
60941.9 
62 788.7 
64 635.5 
66 4823 
68 329. I 
70 '75.9 
72  0 1 2 . 7  

73 869.6 
75 716-4 
7 7  563.2 

81 256.9 
83 103.7 
84 950.6 
86 797.5 

79 410. I 

88 644.3 
90 491.2 

92 338. I 
94 184.9 

031.8 
97 878.7 
99 725.6 

101 572.5 
103 419.4 
105 266.3 
107 113.2 
Io8  960. I 
1 1 0 ~ . 0  

X I y  

M . .  

I 654.3 

4 962. 
6 617. I 

8271.4 I 
9925.7 1 

14 888.5 

16 542.8 
24 814. I 

49 628.2 

66 170.8 
74 442. I 

3 308.2 

:;:;:: 1 
33 0%. 5 
41 356.9 

57 '899.5 

82 7'3.3 
90984 .5  

99 255.7 
107 526.8 
1x5 797.9 
124 068.9 
132 339- 9 
140 610.8 
148 881.6 
157 152.3 

173 693.7 

181 964.3 

1 9 8  505 

496 154 
595 3'6 
694 440 
793 522 
892 554 

991 529 
I ogo442 
I 189 287 
I 288057 
I 386 746 
I 485 348 
1 583 857 
I 682 267 
I 780 570 
I 878 762 

2 074 7 
2 172 606 
2 270 289 

2 367 830 
2 465 222 

2 562 459 
2 659 535 
2 756 445 
2 853 181 
a 949 739 

165 423.4 

1 9 0  234.7 

3% 

1 976 8 g  

Ndm. 

0. I 

1.0 
0.4 

1 . 7  

2- 7 
3.9 
5.4 
7.0 
8.8 

IO. 9 
zq. 6 
43.7 
68.3 
98.3 

133.8 
I 74.8 

273. I 
330.4 

393. = 
461.5 
535.2 
614.4 
699. I 

789.2 
884.8 
985.8 

1092.3 
1 204.3 

I 444.6 
1573 
3 539 
6 291 
9 829 

25 '59 
3' 839 

39 303 
47 551 
56 583 
66 398 
76 995 
88 374 

100 534 
1x3 474 
'27 '93 
141 690 
156 966 
'73 0x8 
189 845 
207 447 
225 823 
244 970 
264 889 
285 577 
307 035 
329 259 
352 249 

221.2 

1321.7 

2 2 
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t- 
Let. 

O I  

28 OC 
I 
J 

3 
4 

a8 05 
6 
7 a 
9 

.8 IO 
11 
12  

13 
rq 

16 
17 
18 
19 

.8 10 
ax 

'3 

a8 25 
a6 
17 
28 
29 

a8 30 
3' 
32 
33 
34 

13.5 
36 

38 

98 1 5  

11 

14 

37 

39 

1 40 
41  
qa 
43 
44 

r8 2 
47 
48 
49 

18 50 
51  
52 
53 
54 

5 
57 
58 
59 

a60 

08 56 

- 

V' 

- 
27.323 
.319 
. 3 r j  
,311 
.306 

17.302 . a98 
.a94 
,190 
.a85 

27. 281 
. 2 7 7  
. 2 j  

. 264 
17. 260 
.256 
' 2.51 
. 247 
' 243 

17. 239 
.234 . 230 
,226 

'7. 217 
,213 
.a09 
. a 0 5  

27. 196 
. 192 
. 186 
. 183 
. '79 

' 7 .  175 . 170 
. 166 
. 161 
. 1.58 

.263 

, 2 2 2  

.zoo 

'7. 153 
.I40 
. '45 . 140 
. 136 

17. 131 
.I27 
. I23 
. I19 
. I 1 5  

17. IIO 
. Io6 
* 097 
.093 

17.089 
.&4  
.080 
.076 
.o7r 

'7.067 

. I02 

- 

-- 

2'' 

- 
8" 
- 

81.97 
.96 *w 
.93 
-92 

81.91 .ss 
.88 
.87 
.86 

81.84 
e83 
.82 
.& - 79 

81.78 
-77 - 75 
* 74 
* 73 

81.72 

.68 

.67 
81.65 .a 
.63 
.61 
.60 

81.59 
* 58 
* 56 
* 55 
-54 

81.52 
* 5 1  
* 50 
e 4 9  
.47 

81.46 
* 45 
* 43 
* 42 - 41 

81. q~ 
* 38 
e37 
* 36 
-34 

81. 33 
* 32 
*30 

: p  

:1 
81.27 

25 
.Y 
23 . a1 

BI.20 
- 

Latitude 2 8 O  to 2gu-Ara of the pprrllcl in meten. 

136.62 
.60 
.58  
.56 
.54 

136. ;I 

-49 
47 
*45 
-43 

(36.41 
' 39 
' 37 
*34 
* 32 

'36: 2 
.a6 
23 

.2I 

136.19 
.I7 
.I5 
* 13 

136.08 
.06 
. w  
6.00 

135.98 
-96 
-94 
* 92 
.go 

135.87 
.85 
.83 
.81 
* 79 

135.77 
75 

* 73 - 70  
.68 

135.66 
.64 
-62 
* 59 
*57 

135.55 
53 

* 51 
-48 
.46 

135.44 
-42 
.qo 
* 37 
* 35 

'35.33 

. I 1  

.02 

V' 

163.94 
91 .ss 
.86 
.a4 

163.81 
' 79 - 76 
* 74 
..71 

163.69 
.66 
.Q 
,61 
-59 

163.56 
53 

* 51 
.48 
.4 

163.43 
.41 
f 38 - 36 
33 

163.30 
.2J3 
* 25 
.23 

163.18 
. ' 5  
* 13 

.dl 

.w 

. IO 
163.05 

.02 

3.00 
2.97 
. -95 

-87 
-8.4 
.82 

162.79 
.76 
* 74 
.71 
.69 

162.66 
.64 
.61 
-58 
56 

162.53 
-5' 
*@. 
e45 
-43 

16% 40 

%'/ 

218.59 
56 

- 5 2  
* 49 
45 

-39 
* 35 
32 .I 

a18.25 
.22 
.IS - IS 

ar8.08 
- 0 5  

8. 01 
7.98 

e 9 4  

217. gr 
.88 
.a4 
.81 
.77 

217.74 
* 7 1  
f 67 
.64 
.60 

217.57 
.54 .. 50 
.47 
e43 

.37 

.33 
* 30 
.26 

217.23 

.16 
13 

*og 
217.06 
7.02 
6.99 
-95 - 92 

216.88 
-85 
.SI 
78 
74 

216.71 
.68 
.4 
.61 
- 5 7  

a16.54 

218. 

. I1 

217.40 

.w 

- 

1' 

1639.4 
9.1 
8.9 
8.6 
8.4 

1638. I 
7.9 
7.6 
7.4 
7. I 

1636. g 
6.6 
6.4 
6. I 
5.9 

1635.6 
5.3 
5.1 
4.8 
4- 6 

1634.3 

3.8 
3.6 
3.3 

1633. o 
2.8 
2 . 5  
2- 3 

1631.8 
1.5 
1.3 
I. 0 
0.8 

1630.5 

30. o 
29.7 
9.5 

1629.2 
8.9 
8.7 
8.4 
8.2 

1627. g 
7.6 
7.4 
7. I 
6.9 

1626. G 
6.4 
6. I 
5.8 
5.6 

1625.3 
5. I 
4-8 
4.5 
4.3 

1624. o 

4. I 

2.0 

0 . 2  

3278.8 

8. 7. i 
7.3 
6.8 

3276.3 
5 . 8  
5.3 
4.7 
4.2 

3273- 7 
3.2 
2.7 

1.7 
3271.2 

0 . 7  
70.2 
69.6 
9. I 

3268.6 
8. I 
7.6 
7. I 
6.6 

3266. I 

5 . 1  
4.5 
4.0 

2.2  

5.6 

3263.5 
3.0 
2.5 

1 . 5  

3261.0 
0 . 5  
do. 0 
59.4 
8.9 

3258.4 
7- 9 
7.4 
6.8 
6.3 

3255.8 
5.3 
4.8 
4.2 
3.7 

3253.2 
2.7 
2.2 
1.6 
I. I 

3250.6 
50. I 
49.6 
9.0 
8 . 5  

3248.0 

2 .0  

- 

4918.2 
7..4 
6.7 
5.9 
5 . 2  

4914.4 
3.6 
2.9 
2. I 
1.4 

4910.6 
og. 8 
9. 1 
8.5  
7.6 

4906.8 
6.0 
5.3 
4.5 
3.8 

4903.0 

1.4 
900.7 

2.2 

899.9 
4899.1 

8.3 
7.6 
6.8 
6. I 

4895.3 
4.5 
3.7 
3.0 
3.2 

4891.4 
90.6 
89.9 
9. 1 
8.4 

4887.6 
6.8 
6. o 
5.3 
4.5 

4883.7 
2.9 

I* 4 
80.6 

2. I 

4879.8 
9. I 
8.2 
7.5 
6.7 

475.9 
5 k! 
4.3 
3.6 
2.8 

4872.0 - 

6557.6 
6.6 
5.6 
4.5 
3.5 

6552.5 
1.5 

50 .5  
49.5 
8.5 

6547.5 
6.5 
5.4 
4.4 
3.4 

6542.4 
1.4 
40.3 
39.3 
8.3 

6537.3 
6.3 
5 .2  
4. 2 
3.2 

6532.2 

30. I 
29- I 
8. I 

6.0 
5.0 
4.0 
2.9  

6521. g 
20.9 
19.9 
8.8 
7.8 

6516.8 
5.7 
4. 7 
3.7 
2.6 

6511.6 
IO. 6 
09 .5  
8.5 
7.5 

6506.4 
5.4 
4.4 
3.3 
2 .3  

6501.2 
5". 2 
499.2 
8. I 
7.1 

1.2 

6527. I. 

6496.1 - 

8197.0 
5.  7 
4.4 
3. 2 
1.9 

81900.7 
rJg.  4 
8. I 
6.9 
5.6 

8184.3 
3. 1 
1.8 

80 .5  
79.3 

8178.0 
6.7 
5.4 
4.2 
2.9 

8171.6 
70.3 
69.1 
7.8 
6.5 

8165.2 
3.9 
2.7 
I. 4 

60. I 

8158.8 
7.5 
6.3 
5 .  C 
3. 7 

8152.4 
51. I 
49.8 

8.5 
7.3 

8146. c 
4.1 
3.4 
2. I 
40.8 

8139.5 
8.2 
6. F 
5 . 6  
4.4 

8133. I 
1 . 8  

30.5 
29. a 

7 . 9  
8126.6 

5.3 
4.0 
2.7 
1.4 

8120. I 



- 

o /  

28 oo 
I 
2 

3 
4 

28 05 
6 
7 
S 
9 

28 IO 
11 
12 

'3 
14 

28 15 
16 
I 7  
18 
'9 

2 8 2 0  
21 
22 
23 
24 

26 
27 
28 
29 

28 25 

28 30 
31 
32 
33 
34 

28 35 
36 
37 
38 
39 

28 40 
41 
42 
43 
44 

28 45 
46 
47 
48 
49 

28 50 
51 
5" 
53 
54 

28 55 
56 
57 
58 
59 

2 8 6 0  

-- 
value of 1') 

MC&YS. 
30.782 

2 
2 
2 
2 

30.782 
2 
2 

3 
3 

30.783 
3 
3 
3 
3 

3 
3 
3 
3 

30.783 

30.783 
4 
4 
4 
4 

4 
4 
4 
4 

30.784 

30.784 
4 

c 4  
4 
5 

30.785 
5 
5 
5 
5 

30.785 
5 
5 
5 
5 

30.785 

56 
6 
6 

30.786 
6 
6 
6 
6 

30.7y 
6 
6 
6 

30.787 

. . .. . 

Sums of seronds flvr n i i d -  
dla la t i tude ~ 8 ~ '  .$o' 

I /  

I 
2 

3 
4 

5 
7 
8 
9 

10 
I 
2 
3 
4 

l a  
7 
8 
9 

20 
I 
2 
3 
4 

' 5  
b 
9 

30 
I 
2 
3 
4 

35 
7 
8 
9 

40 
I 
2 

3 
4 
45 
6 
7 
8 
9 

50 
I 
2 

3 
4 

3 
7 
8 
9 
60 

Mcfcrs. 

30.78 
61.57 
92.35 
123. 14 

'53.92 
184. 7 1  
215.49 
246.27 
277.06 

307.4 
338.63 
369.41 
400.20 
430.98 
461.76 
492.55 
523.33 
554.12 
584.90 

615.69 
646.47 
677.25 
708.04 
738.82 
769.61 

39 
831.17 
861.96 
892.74 

923.53 
954.31 
985. IO 

I 01s. 88 
I 046.66 
I 077.45 
I 108.23 
I 139.02 
I 169.80 
1 200.59 

1231.37 
I 262. 15 
I 292.94 
I 323.72 
I 354.51 
I 385.29 
I 416.08 
I 446.86 
1 477.64 
1 w . 4 3  

' 539.21 
I 600.78 
1 63'.  57 
I 062.35 
1693.13 
I 723.92 
1 754.70 
1785.49 
I 816.27 
1847.06 

1570.00 

Value of I /  Continuoils sunis of rnin. 
Jtcs f rom I : i t i t i i ( l e  -So 00' 

I 

I 
2 
3 
4 

2 
7 
8 
9 

10 
I 
2 

3 
4 

' 5  
7 
8 
9 

20 
I 
2 

3 
4 

3 
7 
8 
9 

30 
I 
2 

3 
4 
35 
6 
7 
8 
9 

40 
1 
2 

3 
4 

45 
6 
7 

9 

50 

a 

I 
2 
3 
4 

7 
8 
9 
60 

Mrfcrs. 

I 846.9 
3 693.8 
5 540.8 
7 387.7 
9 234.6 

I I  e1.6 
12 928.5 
14 775.5 
16 622.5 

18 469.4 
20 316.4 
22 163.3 
2) 010.3 
25 857.3 
27 704.3 
29 55 r. 3 
3' 398.3 
33 245.3 
35 092.3 

36 939.3 
38 786.3 
40 633.3 
42 480.3 
44 327.4 
46 174.4 
48 021.4 
49 M3.5 
51 7 1 5 s  
53 562.5 

55 409.6 
57 256.7 
59 103.7 
60 950.8 
62 797.9 
64 641.9 
66 492.0 

%: : 
72 033.3 

7; 880.4 
75 727- 5 
77 574.6 
79 421.7 
81 268.8 
53 115.9 
84 963. I 
86 810.2 
88 657.3 
90 5 0 4 . 5  

92 351.6 
94 198.8 
96 045.9 
97 L193.1 
99 740.2 
IO1 587.4 
103 434.6 
205 dr. 8 
rq 128.9 
108 976. I 
I IO 823.3 

f 4 b l .  I l l  

Longitude. 

O I  

0 1  
2 

3 
4 

" 2  
7 
8 
9 

J2rfm-s. 

1639.4 
3 275.8 
4 918.2 
6 557.6 
s 197.0 
9 836.4 

11  47s. 7 
13 1 1 5 .  I 
14 754.5 

16 393.9 
24 590.9 
32 787.9 
40 9%. 8 
49 181.7 
57 378.6 
6s 575.5 
73 772.4 
81 969.2 
90 165.9 

g8 362.6 

114 756.0 
106 559.3 

I22 952.5 
I31 149.0 

139 345.5 
147 541.9 
155 738.2 
163 934.5 
172 130.7 

180 326.8 
188 522.8 
1 9 6  719 
295 062 
393 385 
491 682 a :3 
786 347 w 472 
982 537 

1 0 %  537 
178464 

I 276 312 
I 374 075 
I 471 745 : 22;;: 
1764 '35 

I 958 481 
2 0 5 s  460 
2 152 302 
2 248 998 
a 3 5  544 
2 441 932 = 538 156 
2 634 210 

2 825 779 
a921 284 

I 861 371 

2'730 087 

I 
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7 
8 
9 

29 IO 
11 
12 

13 
14 

19 15 
16 
17 
18 
I9 

29 20 
21 
22 

23 
24 

*9 25 
26 

3 
19 

19 30 
3' 
31 
33 
34 

19 35 
36 
37 
38 
39 

29 40 
41 
41 
43 
44 

29 45 
46 
47 
48 
49 

19 50 
51 
5= 
53 
54 

19 55 
56 

;L 
29 E 

1'' 

- 
'7.47 
. 4 3  
.os8 
.?54 
.049 

'7.045 .. 041 
.036 
.032 
.o28 

27.023 
.or9 
,015 

: 006 
. 010 

17. 001 
6. 997 
' 993 
' 988 
.984 

16. @o 
' 975 
.97I 
.966 
, 9 6 2  

16.958 
.953 
.949 
e 9 4 4  
* 940 

r6. 936 
.93' 
.927 
. 921 
.g18 

26. 913 
.909 
' 905 
,900 
. 896 

16. 891 
.887 
.882 
,878 
.874 

26. 869 
.865 
.860 
.856 

16.847 
.842 
.838 
834 
,829 

16. 815 
.820 
.816 
,811 
.&7 

a& 800 

.PSI 

- 

9'' 

7 

a" 
- 
81.20 

19 
. 17 
.16 
15 

81.13 
.I2 . I1 . IO 
.08 

81.07 
.06 
-04 
* 03 

81.00 
0.99 
.98 
97 - 95 

80.94 - 93 
-91 
-90 
.% 

80.87 
.86 
85 - 83 
.82 

80.81 
.79 
78 - 57 
75 

80.74 
73 

* 71 
.70 
-69 

80.67 
.66 
* 65 
* 63 
.62 

&. 61 
.59 

S f  
. 55  

80.54 - 53 
51 

* 50 
49 

80.47 
e 4 6  
45. 
43 

.02 

e 5 8  

sat: 
- 

4'' 
- 
108. 27 

25 
* 23 
.22 
.20  

108.18 
.16 
14 
I3 

18%. og - 07 
.06 
.w 
.02 

108.00 
7- 99 
97 
95 
-94 

107.92 
-90 
.88 
87 

-85 
107.83 

.81 - 79 
78 
.76 

107.74 
72 

e 7 1  
.69 
.67 

1 q .  66 
-64 
.62 
.60 
* 59 

107- 57 
* 55 
53 
51 

.SO 

107.48 
.46 
.44 
-43 
.41 

107.39 
-37 
35 

-34 
32 

w.30 
.28 
.26 
* 25 
23 

rq. 21 

. I1 

13s. 33 
-31 
* 29 
* 27 
* 25 

135.22 

. 18 

. 16 
* I4 

.20 

135. 12 . 1 0  
.08 
. 05 
.03 

4-99 
* 97 
.94 
.92 

134.90 
.88 - 85 
* 83 
.81 

'34.79 
77 

* 75 
72 

* 70 

134. 68 
-66 
.64 
.61 
-59 

134- 57 
* 55 
53 

* 50 
.48 

'34-46 

135.01 

e 4 4  

-41 
.39 
37 

134.35 
33 

.26 

'34.24 

* 19 
* I7 
1 s  

134- 12 

.08 

.06 
* 03 

134.01 

: I; 

.21  

. 1 0  

- 
W' 

- 
161.40 

* 38 
.35 
-32 
* 30 

162.27 
-24 

I9 
I7 

162. 14 

*og 
.06 
-03 

162.01 

.22  

. I1 

1.98 
8 9 6  

93 
-90 

161.88 
* 85 
.a2 
.80 
77 

161.75 
* 72 
-69 
.67 
* 64 

161.61 
.59 
* 56 
* 53 
* 5' 

161.48 
* 45 
' 43 
.40 
.37 

161.35 
* 32 
24 

. 27 

.24 
161.21 

* 19 . 16 
'3 

161. Oe 
OS 

* 03 

0.97 
160.95 

.91 .ss 
* 87 
.8s 

160.81 

. I 1  

1.W 

- 

1% 47 
-44 
.4I 
* 38 - 35 

I@. 31 
.?.8 
* 25 

.I9 

1%. 16 
* I3 

.07 
-04 

18g.01 
8.98 
95 

* 92 
.89 

188.86 
.83 
.80 
.77 
* 74 

188.70 
.67 
* 64 
.61 
.58  

188.55 
. 5 2  
.49 
.. 46 
* 43 

188.39 
* 36 

.22 

. IO 

* 33 
.3a 
* 27 

188. q 

. '5 
188. os 

* OS 
8.02 
7.99 
-96 

187.93 
.9 
f 87 
.84 
.81 

187.77 
.74 
.71 
.68 
.65 

187.61 

.21 

. 18 

. I1 

216.54 - 50  
47 
43 
.40 

216.36 
33 

* 29 
.26 

216.19 
1 s  

.08 
05 

216.01 
5-98 
-94 
91 

* 87 

215. s4 
.80 
.77 
.73 
.70 

215.66 
.62 
59 

. 5 5  

.52 

215.48 
* 45 
.41 
.38 
.34 

215.31 
* 27 
-24 

* I7 

215.13 

.06 
5 . 0 2  

4.99 
214.95 

.92 

.88 
85 

.81 

214.78 
.74 
.70 
.67 
.63 

214.60 
.56 
53 
e49 
-45 

214- 42 

.22 

. I2 

.7.a 

. IO 

1' 
- 
1624. o 

3.8 
3.5 
3- 2 
3.0 

1622.7 
2.4 

1- 9 
I. 7 

1621.4 

0.9 
0.6 
0.3 

1620. I 
19.8 
9.6 
9.3 
9.0 

1618.8 
8. 5 
8. 2 
8. o 
7.7 

1617.5 
7.2 
6. F 
6, 7 
6.4 

1616 I 
5. s 
5. t 
5 . 2  
5- 1 

1614. I 
4.5 
4.2 
4. c 
3.5 

1613.: 
3.2 
2.5 
2. j 
2.4 

1612. I 
1.5 
1. t 
1.: 

1610. I 
0. ! 
0. : 

09. ; 
1609. ! 
9. : 
8.5 
8. ; 
8.1 

1508. I 

2. 2 

I. I 

I. 1 

IO. c 

3248. o 
3.5 
7- 0 
6.4 
5.9 

3245.4 
4.9 
4.4 
3.8 
3.3 

3242.8 
2.3 
1.8 

0.7 
3240.2 

9. 1 
8.6 
8. I 

I .  2 

39.5 

3237.6 
7.0 
6.5 
6. o 
5.4 

3234- 9 
4.4 
3.8 
3- 3 
2. n 

3232.3 
1.8 

0: 7 
30. 2 

3229.6 
9. 1 
8.6 
8.0 
7.5 

6.4 
5.9 
5.4 
4.8 

3224.3 
3.8 
3.2 
2.7 

3221.6 

0.6 

19.5 

8.4 
7- 9 
7.4 
6.8 

3216.3 

1.2 

3227.0 

2.2 

1. I 

20.0 

3219.0 

3' 
-- 

4871.0 

69.7 
8 .9  

4868. I 
7- 3 
6.5 
5.8 
5 . 0  

4864.2 
3.4 
2.6 
1.9 

I. 2 
70.4 

1. I 

4%. 3 
59.5 
8. 7 
7.9 
7. I 

4856.3 
5.5 
4. 7 
4.0 
3.2 

4852.4 
I. 6 
0.8 
50.0 
49.2 

4848.4 
7.6 
6.8 
6. o 
5 . 2  

4844.4 
3.6 
2.8 
2.0 
I. 2 

4840.4 
39.6 
8.8 
8.0 
7.2 

4836.4 
5.6 
4.8 
4.1 
3.3 

4832.5 
1.7 
0.9 
30. o 
29.2 

4828.4 
7.6 
6.8 
6.0 
5 . 2  

4824.4 

4' 

- 
6496.1 

5: 0 
4.0 
2.9 
1- 9 

6490.8 
89.8 
8.7 
7.7 
6.6 

6485.6 
4.6 
3.5 
2 . 5  
1.4 

6480.4 
79.3 
8.3 
7.2 
6.2 

6475.1 
4. 1 
3.0 
1.9 
70.9 

8.8 
7.7 
6.6 
5 . 6  

64%. 5 
-3.5 

64%. 8 

2.4 

2: : 
645g 2 

.!I 

7.1 
6. c 
5. C 

6453.5 
2.9 
1. I! 

50.1 
49.1 

6448. C 
7.5 
6.5 
5.4 
4- 2 

6443. j 
2.. 
I. I 
40.1 
39. c 

6437.5 
6. I 
5. 
4. i 
3. t 

432. ! 

v 
- 
8120.1 
18. I 
7. ! 
6. 1 
4-1 

8113. ! 

09. ' 
8.. 

8107. I 

5. I 

4. * 
3. 

2. : 
IO. 

1. 

8100.~ 
99. 

7. 
6. 
5 .  

8093. 

91 

-7. 
6.1 
4. 
3. 

8080. 
79. 
8. 
6. 
5. 

894. 

70. 
68. 

8067. 
6. 
4. 
3. 
2. 

8060. 
59. 
8. 
6. 
5.  

8054. 

50. 
48. 

8047s 
6. 
4. 
3. 

-0. 

2. 

9 

2. 

2. 
1. 

2. 
1. 

2. 

- 
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kt. 

0 1  

2900 
I 
2 
3 
4 

29 0s 
6 
7 
8 
9 

ag 10 
I 1  
I 2  
I3 
14 

29 :5 
17 
18 
19 

29 20 
21 
22 
23 
24 

29 25 
26 

I 
29 

29 30 
31 
32 
33 
34 

29 35 
36 
37 
38 
39 

29 40 
41 
42 
43 
44 

29 45 
46 
47 
48 
49 

29 50 
51 
52 
53 
54 

29 55 
56 
57 
58 
59 
60 

I--- 

30. 'f 
8 
8 
8 

30.788 
8 
8 
8 
8 

30.788 
9 

3 0 . 7 4  
9 
9 
9 
9 

30- 7% 
9 
9 
go 

30.790 

0 

0 
0 
0 
0 

30.790 
0 
0 
0 
0 

30.790 
I 
I 
I 
I 

30.791 
I 
I 
I 
I 

30.791 
1 

It 

I 
2 
3 
4 

i 
2 -  
9 

10 
I 
2 
3 
4 

' I  
z 
9 

20 
I 
2 

3 
4 

22 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

4i 
z 
9 

50 

3 
4 

I 
2 

7 
8 

f2 

MCbL 

30.79 
61.58 
92.37 

123.16 

:e: E 

Ti 338. 

215.52 
246.31 
277.10 

369.47 
400.16 
43I.W 
461.83 
492.62 
523.41 
554- 
5% 99 

615;78 
646.57 
677.36 
708.14 
738.93 
769.72 
800.51 
831.30 
862.09 
892.88 

923.67 
954.46 
985.24 

I 016.03 
I 046.82 

I 108.40 
I 139.19 
I 169.98 
1 2 0 0 . 7 7  

I 231.56 
I 262.34 
1 293.13 
1 323.92 
1 354.71 
I 385.50 
I 416.29 

I 477.87 
1508.66 

1539.44 
1 570.23 
1601.02 
I 631.81 
1662.60 
1 693.39 

1 754.97 
1 785.76 
I 816.54 
1 847.33 

I 077.61 

1 4 4 7 . 0 8  

I 724.18 

Mc:ws. 
1847e.19 

. 20  

.20 

. 2 1  

. 2 1  

147.22 
.22 
* 23 
* 23 
a 2 4  

1 4 7 .  Y 
24 

* 25 
* 25 
.26 

147.26 
* 27 
.27 
.28 
.28 

147.29 
* 29 
30 

* 30 
3' 

1 4 7 -  31 - 31 
32 

* 32 
* 33 

18q7.33 
* 34 
.34 
.35 
.35 

1847.36 
.36 
* 37 
.37 
* 38 

1847.38 - 38 
* 39 
39 

.40 

.41 

.41 
* 42 
42 

147.40 

1847.43 
e43 
-44 
-44 
* 45 

1847.45 
.46 
.46 
.46 

147.47 
.47 

:ontinuous sums of min- 
ites from latitude zyo od 
- 

I 

I 
2 
3 
4 

zs 
z 
9 

10 
I 
2 

3 
4 

I d  
7 
8 
9 

20 
1 
2 
3 
4 

'5 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

4i 
7 
8 
9 

SO 

3 
4 

I 
2 

5d 
7 
8 
9 

60 
- 

Mefrn. 

1847.2 
3 694.4 

; g:: 
g 236.0 

11 083.2 
12 930.5 
14 777.7 
16 624. g 

18 472.2 
20. 319.4 
22 166.7 
24 013.9 
25 861.2 
27 708.4 
29 555.7 
31 403.0 
33 250- 2 
35 097.5 

36 944.8 
38 792. I 
40 639.4 
42 486.7 
44 334.0 
46 181.3 
48 028.6 
49 875.9 
5' 723.2 
53 570.6 

55 417.9 
57 265.2 
59 112.6 
60 959.9 
62 807.3 
64 654 6 
66 502. o 
68 349.3 
70 196.7 
7 2 0 4 4 - 1  

73 891.5 
75 738.9 
77 586.2 
79 433.6 
81 281.0 
83 128.4 
s4 975.8 
86 823.2 
88 670.7 
go 518. I 

92 365.5 
94 212. g 
9 6 6 . 4  
97 907.8 
99 755.3 

I01  602.7 
103 450.2 
105 297.6 

108 992.5 
1 1 0  840.0 

IO7 145. 1 

Loqitnde. 

O I  

0 1  
2 

3 
4 

O f  

7 
8 
9 

0 1 0  
15 
20 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

1 0 0  

IO 

20 

2 0 0  

1 0  00 
I 1  00 
12 00 
1.3 00 
14 00 
'5 00 
16 00 

I 7  00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 

27 00 
28 00 

29 00 
3000 

Meters. 

I 624.0 

4 872. o 
6 496. I 

8 120. I 
9 744. ' 

11  368. I 
I 2  992. I 
14 616. I 

16 qo. I 
24 360.2 
32 480.2 
40 600.2 
48 720.3 
56 Qo. 2 
64 960.2 
73 *. 1 
81 200.0 
89 319.8 

97 439.6 
105 559.4 
113 679. I 
IZI  798.7 
129 918.3 
138 037.8 
146 157.3 
154 276- 7 
162 396. o 
170 515.2 

178 634- 3 
186 753.4 
194 872 

3ss 6% 
487 059 
584 394 

3 248.0 

zgz 291 

681 687 
876 778 931 120 

973 246 
I 0 7 0  302 
I 167 282 
I 264 178 
1 360 983 
1 457 6 9 1  
1 5.54 295 
1 650 787 
I747 161 
1 843 410 

1 939 527 
203s so5 
2 131 338 
2 227 020 
2 322 539 
2 417 893 
2 513 074 
2 608 0 7 5  
2 702 890 
2 97 511 
2 ii 91 931 



Latitude 30° to 31.-Arcs of the @el in metm. 

Let. 

0 '  

30 * 
I 
2 

4 
3 

jo  0; 

7 
8 
9 

30 IO 
11 
I2 
13 
14 

30 15 
16 
1 7  
18 

1Q 

30 20 
2 1  
2 2  

23 
24  

zo 25 
26 
27 
a8 
29 

3 0  30 
3' 
32 

. 33 
34 

30 35 
36 
37 
38 
39 

30 40 
41 
42 
43 
44. 

30 45 
46 
47 
48 
49 

30 50 
5' 
S O  
53 
54 

30 5 s  
56 

59 
;; 

jo  60 

IN 

26.802 
.798 
' 793 
' 789 
. 784 

26.780 
.775 
' 771 
' 766 
. 7 b  

2 6  757 
' 753 
' 748 
. 7 4 4  
' 7.39 

26. 735 
' 730 . 726 
. 721 

7 1 7  

26. 712  

708 

:G 
' 69-4 

26. bqo 
.a5 .ax 
.676 
.671 

20. 667 
. 662 
. 658 
* 653 
,649 

26 .  644 
. 040 
' 635 
' 630 
626 

26.  621  
. hr: 
.612 
,608 
, 6 0 3  

26. 598 
' 594 
' 589 
.585 

580 

26. 576 
.571 
. 566 

5 5 7  
' 562 

16. 553 
.548 
. 543 
' 539 
' 534 

16. 530 
- 

I @'/ 

- 
160.81 

* 79 
. 7 6  
f 73 

160.68 
* 65 
-62 
. Q  
f 57 

160.54 
' 5 2  
* 49 
a46 
.44 

160.41 
* 38 
' 35 
* 33 
' 30 

160.27 
.24 

* 19 . 16 
160.14 

.08 

.06 
* 03 

160.00 
59.97 

.95 
92 

.% 
159.86 

84 
.81 
.78 
.76 

IS9.73 
. 7 0  
.67 
* 65 
.62 

159.59 - 56 
.53 
. S I  
.48 

159.45 
.42 
* 40 
37 

a 3 4  
159.32 

29 
-26  
.23 
.21  

. 2 2  

. I 1  

159. I8 

'I" 

187.62 
.59 
* 56 
.52 
.49 

187.46 
-43 
* 40 
36 

* 33 

187.30 
* 27 
.Y 
. I 8  

187.14 

.08 
* 05 

7.02 

. 2 1  

. l I  

186.99 
e 9 6  

.89  

.93 

.86 
186.83 

.& 

. 7 7  

.73 

. 7 0  

186.67 
* 64 
.61 

57 
-54 

1%. 51  
a48 
.45 
* 41 
.38 

186.35 
32 

e 2 9  
* 25 

186. rg 
.22  

.16 
* 13 
e o 9  
.06 

186.03 
6.00 
5.97 
' 93 
-90 

~ 8 5 . 8 7  
a s 4  

.81  
77 

* 74 
185.71 

Y' 

214.42 
* 38 
.35 
.3'  .2s 

2 4 .  Y 

.r7 
* 13 

214.06 
e 02 
3.99 
.95 
-92 

213.88 
* 84 
. 8 1  
. 7 7  
.73  

213.70 
.66 
.63 
e59 
56 

213.52 
.48 
f 45 
.41 
* 38 

213.34 
* 30 
. 2 7  
* 23 
* 19 

213.15 
. I 2  
.08 
.aq 

3.01 

212.97 
.93  
-90 
.86 
.82 

212.79 
75 

. 7 1  .a 

.64 
212.60 

.57 
* 53 
.49 
.46 

212.42 
* 38 
* 35 
.31 
* 27 

212.24 

. 2 0  

. I O  

- 
Y' 

q 1 . 2 2  
. 18 
. I4 

.06 
y 1.. 02  

-91 
e 9 0  
.86 

. 1 0  

0. g8 

40.82 
.78 
* 74 
. 70 
* 65 

240.61 
* 57 
53 

* 49 
45 

240.41 
37 

.33 
* 29 
* 25 

240.21 . 16 
- 1 3  
.dl 
.oq 

z(0. a, 
39.96 

.92 

.88  .a 
239.80 

.76 

. 7 r  
' 67 
.63  

239.59 
.55 
a 5 1  
* 47 
.43 

239.39 
* 35 
* 30 
.26  
. 2 2  

239.18 
. I 4  
. I O  
.06 

9.01 

238.97 

* 85 
.8I  

238.77 

:g 

1' 

1608. I 

7- 9 
7.6 
7 .3  
7. I 

1606.8 
6.5 
6. 2 
6 . 0  
5 . 7  

1%. 4 
5 .2  
4 . 9  
4 . 6  
4 . 4  

1604. 1 

3.8  
3.5 
3.3 
3.0 

1602.7 
2.4 

1.9 
1.6 

1601.4 

0 .8  
0 .6  
0. 3 

1600.0 
599.7 
9.5 
9. 2 
8 .9  

1598.6 
8 . 4  
8. I 

7.8  
7.6  

1597.3 
7 . 0  
6. 7 
6 .5  
6. 2 

1595. 9 
5 . 6  
5 . 3  
5 .  1 
4 . 8  

1594.5 
4 . 2  
4 .0  
3.7 
3.4 

1593.2 
2.9 
2.6 
2. 3 

2 . 2  

I .  1 

2. I 
z5gx. 8 

4' 

3216.3 
5.7 
5.2 
4-6 
4. 1 

3213.6 
3- 0 
2.5 
2 .0  
1.4 

3210.9 
IO. 4 
og. 8 
9 . 3  
8.7 

3208.2 
7 .6  
7 . 1  
6 . 6  
6 . 0  

3205. 5 
4 . 9  
4 . 4  
3.8 
3 . 3  

3202.8 

1.6 

0.6 

3200.0 
199.5 

8.9  
8.4 
7.8 

2. 2 

I. I 

319i: I 
6.2  
5 . 7  
5.  1 

3194.6 
4 . 0  
3.5 
2.9 
2.4 

3191.8 
1.3 
0.7 

g: : 
3189.1 

8.5 
8.0  
7.4 
6 . 9  

3186. 5. i 
5 . 2  
4 .6  
4. 8 

3183.5 

8' 

4824.4 
3.6 
2.8 
2 . 0  
I .  2 

4820.4 
19.6 
8.8 
7.9 
7. 1 

4816.3 
5.5 
4.7 
3.9 
3. I 

4812.3 
1 . 5  

IO. 7 
0g.8 
9 . 0  

m. 2 
7.4 
6.6 
5 . 7  
4a.9 

4804.1 
3. 3 
2.5 
I .  6 
0.8 

4800.0 
. 4  

7.5 
6. 7 

4795.9 
5 . 1  
4 .3  
3 .4  
2. 6 

7915 2 

4791.8 
I. 0 5; 3 

4787.7 
6.9 
6. I 
5 . 2  
4-4 

4783.6 
2 .8  
2 .0  
I .  I 

4760.3 
4779.5 

8. 7 
7 .8  
7 . 0  
6. I 

4775.3 

I' 

6432.5 
1 .4  

30.4 
29.3 
8. 3 

6427.2 
6. I 

5 . 0  
4.0 
2.9 

6421.8 
20.7 
19.6 
8 . 6  
7.5 

6416.4 
5 . 3  
4 .2  
3. 1 

6410.9 
og. 8 

8. 7 
7 . 7  
6 .6  

6405.5 
4 . 4  
3.3 
2.3 

6400. I 
399.0 

7.9 
6 . 8  
5 .7  

6394.6 
3.5 
2 . 4  
1.3 

90.2 

6389.1 
8.0 
6.9 
5 . 8  
4.7 

6383.6 
2.5 

79.2 

6378. I 
7.0 
5.9 
4 .8  
3.7 

6372.6 
1 . 5  

70.4 
69.3 
8.2 

6367. I 

2 . 0  

1 . 2  

d: : 

5' 

8040. 7 
39.3 
8 .0  
6 .6  
5 .3  

8033.9 
2.6 

31.3 
29.9 
8.6 

8027.2 
5 .9  
4.5 
3.2 
1.8 

8020.4 
19.1 
7 . 7  
6 .4  
5 . 0  

8013.7 
2.3 

9 . 6  
8.2 

9 
5.5 
4.2 
2. 8 
1.4 

8Ooo. I 
7998.7 

7.3 
6.0 
4.6 

7993- 2 
1.9 

90.5 
89. I 

7 . 8  

7986.4 
5.0  
3.6 

1 1 . 0  

d: ; 
7979.5 

8.2 
6 . 8  
5.4 
4 .0  

7972.7 
71.3 
69.9 
8.5 
7. I 

7965.8 
4 . 4  
3.0 
I .  6 

60.2 
7958.9 - 
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a /  

3 0 =  
1 

1 

4 
30 05 e 

7 
E 
s 

30 IC 

I ?  
14 

30 IS 
16 
'7 
18 
19 

30 2c 

23 
24 

30 25 
26 
27 
78 
29 

30 30 
3' 
32 
33 
34 

30 35 
36 
37 
38 
39 

30 40 
41 
42 
43 
44 

30 45 
46 
47 
48 
49 

30 50 
: 5' 

52 
53 
54 

30 55 
56 
57 
58 

I 1  
1 2  

21 
22 

30 
-- 

value of I" 

Metcf:. 
30.791 

I 
I 
I 
2 

30.792 
2 
2 
2 
2 

30.792 
a 
2 
2 
2 

30.791 
3 
3 
3 
3 

30.793 
3 
3 
3 
3 

30.793 
3 
3 
3 
4 

30.794 
4 
4 
4 
4 

30.794 
4 
4 
4 
4 

30.794 
4 
5 
5 
5 

30.795 
5 
5 
5 
5 

30.795 
5 
5 
5 
6 

30 .72  

6 
6 
6 

30.796 

M d e  30" to 31~--Muidiod arcs. 

N 

I 
2 

3 
4 

5 
7 
8 
9 

IO 
I 
2 
3 
4 

7 
8 
9 

10 
I 
2 
3 
4 

2i 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 

z 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

MttCt-5. 

30.79 
61.59 
92.38 

123.17 

153.97 
184.76 
215.56 
246.35 
277.14 

307.94 
338.73 
369.52 
400.32 

461.90 
492.70 
523.49 
554.29 
585. 08 

615.87 
646.67 
677.46 
708.25 
739. 0s 
769. 84 
800.63 
831.43 
862.22 
893.01 

954.60 
985. 40 

I 016.19 
I 046.98 

I 077.78 
I 108.57 
I 139.36 
I 170.16 
I 200.95 

1 231.74 
I 262.54 
I 293.33 
1 324. ' 3  
I 354.92 
1385.71 
I 416.51 
I 447.30 
1478.09 
1 ~ 0 8 . 8 9  

1539.68 
1 570.47 
I 601.27 
I 632.06 
I 662.86 

1724.44 
1 755.24 
I 786.03 
I 816.82 
I 847.62 

431, I 1  

923.81 

1 693.65 

Value of I' 

-- 
Mefws . 

1847.47 
4 48 
* 48 
' 49 
' 49 

1847.50 
.SO 
* 5 1  
*SI 
.52 

1847.52 
* 53 
* 53 
* 54 
* 54 

1 4 7 . 5 5  
* 55 
* 56 
56 

* 56 

147.57 
* 57 
a 5 8  
e58 
59 

147.59 
.60 
.60 
.61 
.61 

1847.62 
.62 
* 63 
63 

* 64 
1847.64 

.65 
* 65 
.66 
.66 

1847.66 
.67 
* 67 
.68 
.68 

147.69 
.69 

70 
* 70 
.71 

147.71 
72 

. 7 2  

.73 

.73 
147.74 

* 74 
.75 
.75 
.76 
.76 

-- 
I 

I 
2 
3 
4 

i 
7 
8 
9 

10 
I 
2 

3 
4 

la 
7 
8 
9 

W 
I 
2 
3 
4 

'2 
7 
8 
9 

30 
I 
2 
3 
4 

3f 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

. 

Meters. 

1847.5 
3 695.0 
5 542.4 
7 389.9 
9 237.4 

I 1  084.9 
12 932.4 
14 779.9 
16 627.4 

18 475.0 
20 322.5 
22 170.0 
24 017.5 
25 865. I 
27 712.6 
29 560.2 
31 407.7 
33 255.3 
35 102.8 

36 950.4 
38 798.0 
40 645.5 
42 493.: 
44 340.7 
46 188.3 
48 035.9 
49 883.5 
5' 731. I 
53 578.7 

55 426.3 
57 273.9 
59 121.6 
60 969.2 
62 816.8 
64 664. s 
66 5 1 2 .  I 

68 351.8 
70  207.4 
72 055.  I 

73 902.7 
75 750.4 
77 598. ' 
79 445.8 
81 293.4 

84 gas. 8 
83 141. I 

86 836.5 
88 6S4. 2 

90 531.9 

92 379.6 
94 427.4 
96 075. 1 
97 9'2.8 
99 770.5 

I O I  61%; 
103 466. o 
4 313.7 
107 1 6 1 . 5  
109 oog. 2 
110 857.0 

h;tu;e. 

0 1  
2 

3 
4 

" 5  
7 
8 
9 

I S  

25 
30 

0 35 
40 
45 
50 
55 

05 

'5 

0 10 

20 

. I 0 0  

IO 

20 

I 25 
30 
35 
40 
45 

1 50 
55 

2 0 0  
3 "  I 

s 
- . . . . .. - 

N e t u s  

1608.  I 
3 216.3 

6 432.6 
8 040.7 
g 648.8 

I I 257.0 
12 865. I 
14 473.2 

16081.4 
24 122.0 
32 162.7 
40 20s. 3 
48 244. o 
56 284.6 
64 325. I 
72 365.6 
80 406. I 
88 446.6 

96 487.0 

I 12 567.6 
I20 607. g 
128 648. o 
136 688. I 
144 728.2 
1 5 2  768.2 
I 60 SoS. o 
168 847.8 

176 887. 5 
I84 9'7. I 
192 967 
289 43' 
365 875 
48-1 288 
578 (165 
674 998 
771 479 
867 502 

4 824.4 

104 527,3 

96.3 658 
I 059 741 
1 15s 7.1.1 
I 251 658 
1 347 477 
1 443 I93 
I 538 so0 
I 634 290 
' 729 654 
I 824 8s; 

I 910 982 
2 or4 930 
2 109 7 2 5  

2 204 .is9 
2 298 82s 
2 59.; I l b  
2 4x7 224 
2 581 I44 
2 674 867 
2 768 385 
2 861 694 

. ._.-_ . - - . 

M C t r n .  

0. I 

I.  I 
0.5 

1.9 
2.9 
4.2 
5.7  
7.5 
9.5 

11.7 

73. I 
105.3 
143.3 
187. I 
236.8 
202.4 

421.0 
494. I 
573.0 
657.8 
748.4 
844.9 
947.3 

1055.4 
I 169.4 
I 289.3 

I 546.6 
I 684 
3 789 
6 735 
IO 5'3 
15 153 
20 623 
26 934 
34 08.8 

46. 26. d 

353.8 

1415.0 

42 074 
5 0  303 
60 570 
71 074 
82 415 
94 59' 

107 603 
121 449 
136 127 
151 637 

167 977 
185, I47 
203 143 
? ? I  966 
241 616 
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O f  

31 g 

31 01 
t 

i 
! 

31 IC 

1: 

31 I! 
I( 
1; 
11 
I< 

31 2< 

2: 

31 2: 
2t 

1; 
It 
'S 

3' 3c 
3' 
31 
32 
34 

31 35 
3c 
37 
38 
39 

31 4= 
41 
41 
43 
44 

31 '45 
46 
47 
48 
49 

31 5" 
5 1  
5' 
53 
54 

SI 55 
56 
57 
58 

11 
I: 

11 

1 1  
1: 

2 4  

31 2 

1" 

- 
26. 53c 

. 5 2 :  

. 5 2 c  

. SIC 

. 5x1 
26. 5oC 

. 501 

.497 

.49! 

.4@ 

26.483 
. 475 
' 474 
I465 
.465 

~ 6 . 4 6 ~  
.455 
.451 
.44t 
. 4 4 1  

6 4 3 1  
.432 
.427 
. 4 2 3  
.418 

16.413 
.4@i 
.404 
-394 
.395 

!6. 39c 
.385 
.381 
.376 

371 
!6. 367 

.362 
' 357 
.353  
.348 

16. 343 
' 338 
.334 
.329 
.324 

86. 320 
.3I5 
.3ro 
.3os 
.301 

6.296 
.291 
.287 
. a81 
. 277 

6.272 
.268 
.263 
.258 
.253 

6. a49 

53. . O! 

. 0; 

53.0: 

3. a 
2 . 9  

* 91 

52.9: 
.9( 
.9! - 9' 
.9: 

52.9: 
* 91 
*9( 
.& 

52.8; 
.8( 
.8( 
. si 
.8: 

52.8: 
.8: 
.81 
.& 

7s 

52.78 
* 77 
76 
75 

* 74 
52.74 

73 
. 7 2  

71 
7c 

52.69 
-68 
.67 
.66 
.65 

52.64 
* 63 
.62 
. 6 1  
.60 

52.59 
.58 

. . 5 7  
56 

. 5 5  
52.55 

-54 
* 53 
52 
51 

52-50 

.a 

. 0: 

.O1 

. si 

- 
a// 
- 

79.59 
- 5 8  
e56 

55 - 53 
79.52 

-5' 
-49 
a 4 8  
.46 

79.45 
-44 
e42 
-41 
* 39 

79.38 
37 

.35 
e 3 4  
32 

79.31 
* 30 
.28 
. 2 7  
* 25 

79.24 - 23 

. I 8  

79.17 
.16 
I4 

. I 3  

79.10 
*og 
0 7  

.06 

.04 

19.03 

9. * 
8.99 

* 97 
78.96 
' 95 
.93 
92 

e 9 0  

18.89 
* 87 
.86 

85 
* 83 

18.82 
.80 
79 

* 77 
76 

r8. 75 

.21 

.20 

. I 1  

.02 

- 
106. I1 

.d 

.d 

.oq 
106.03 

6.01 
5.94 

91 
* 95 

105. 93 
e91 
.gc 
.8E 
.8C 

105.84 
.81 
.& 
* 78 

77 

105.75 
* 73 
. 7 1  
.69 
67 

63 

58 

. IC 

105.65 

.62 

.6c 

105.56 
54 

* 52 
* 50 
* 49 

105.47 
45 
43 

* 41 
.39 

[OS. 37 
' 35 
.33 
* 32 
.30 

tog. 28 
.26 
24 

.22 

.20 

[OS. I8 
.r6  
. I 5  
* I 3  

w og 
0 7  

.os 
eo3 

5.01 
'04.99 

. I 1  

Latitude 3 1 ~  to 32O-A.x~ of the pprrllel in meters. 
- 

6;" 

- 

132.65 

.6c 
- 63 

* 58 
* 56 

132.53 
e 5 1  
* 49 
* 47 
-44 

132.42 
39 

* 37 
. a 3 5  

* 32 

132 .3~  

* 25 
. 2 3  

132.18 . 16 
* 13 

.og 
132.06 

04 
.02 

. 2.00 
1.97 

131.95 
93 
.go 
. 88  
.86 

.81  

.79 
77 

f 74 

131.72 
.69 
.67 
.65 

L31.60 
. 5 8  
. s s  
.53 
* 50 

~31.  48 
.46 
.43 
.41 
.38 

3'. 36 

.2a 

. 2 1  

. I 1  

131.84 

.62 

34 
.3 '  
29 

-26 
31-24 

-- 

W' 

159. I8 
* 15 

-09 
eo7 

159- oq 
9.01 
8.98 

.96 
93 

158.90 
e87 
* 84 
.82 
* 79 

158.76 
73 

* 70  
.68 
* 65 

158.62 
* 59 
a56 
54 

* 51 

158.48 
* 45 
* 42 
* 40 
* 37 

158.34 
-31 
.28 
.26 
. 2 3  

158.20 
. I 7  
. I 4  

.og 

158.06 
* 03 
8.00 
7.98 
.95 

'57.92 
' 89 
.86 
.84 
.80 

157.78 t 
. 7 5  
. 7 2  
* 69 
.66 

'57.63 
.61 
.58 
e 5 5  

e 5 2  
157.49 

. I 2  

. I 2  

1" 

185.71 
.68 
* 64 
.61 
* 58 

m.55 
* S I  
.48 
-45 
.4r 

185.38 
35 

* 32 
.28 
25 

185.22 
* '9 
.16 

*og 

185.06 
5-03 
4.99 

* 96 
-93  

1%. ss 
.86 
83 
.80 
.76 

1%. 73 
* 7 0  
.66 
.63 
.60 

1%. 56 
* 53 
* 50 
* 47 
.43 

184.40 
e37 
* 33 
* 30 
. 2 7  

184.24 

. '7 
* I4 

. I 2  

. 2 0  

. I 1  

184.07 
* 04 

4.00 
3.97 
.94 

183.90 
* 87 
f 84 
. 8 1  
* 77 

183.74 

tat. 

- 
8// 

212.24 

.16  

. I 3  

.og 
212. 05 

1 - 9 8  
e 9 4  
a 9 0  

211.87 
-83 
79 

* 75 
72 

211.68 
* 64 
.61  
e57 
53 

46 
* 42 
* 38 
.34 

211.31 
27 
23 
.m 
.16 

.20 

2.01 

211.49 

211. I 2  
.08 
.OS 

I .  0 1  
0.97 

210.93 
e 9 0  
.86 
.82 
78 

210.75 
- 7 1  
* 67 
* 63 
59 

210.56 
a 5 2  
.48 
a 4 4  
* 41 

210.37 
* 33 
.29 

25 

210. I8 
* 14 

a 0 7  
IO. 03 
Eog. 99 

. 2 2  

. IO 

Y' 

- 
238.77 

* 73 
.68 
.64 
.60 

238.56 
* 5 2  
.4 
-43 
* 39 

-31 
* 27 

238.35 

.la 

.22 

238.14 

.06 
8.01 
7.97 

237.93 
.a9  
8s 
.8c 
.76 

237.72 
.68 .ss 

59 - 55 

237.5 I 
* 47 
.43 
.38 
.34 

237.30 
.26 

* I7  
13 

237. og 
* 05 

7-00 
6.96 

.92 
236.87 

* 83 
.79 

75 
* 70 

236.66 
.62 
. 5 8  
*53 
* 49 

236.45 
e41 
* 37 
* 32 
.28 

236.24 

. IC 

. 2 2  

1' 

1591.8 

I .  2 
1 . 5  

0 . 9  
0 . 7  

1590.4 
90.1 
sg. 8 
9.6 
9 .3  

15%. 0 
8.7 
8.4 
8. 2 
7.9 

1587.6 
7.3 
7.0 
6 .8  
6.5 

1586.2 
5.9 
5.6 
5 . 4  
5 .  1 

1584.8 
4.5 
4 . 2  
4- 0 
3.7 

3. 1 
2.8 
2.6 
2 . 3  

1582.0 
1.7 
1.4 

0 . 9  

1580.6 
0 .3  

80.0 
79.8 
9.5 

1579.2 
8 .9  
8 . 6  
8 . 4  
8 .0  

1577.8 
7 . 5  
7 . 2  
6 . 9  
6 .6  

1576.3 
6. I 
5.8 
5 . 5  
5 . 2  

1574.9 

1583.4 

I.  2 

1' 

3183.5 
3 .0  
2 .4  
1.9 
1.3 

80.2 
79.7 
9.1 
8.6 

3180.8 

3178.0 
7 .4  
6 . 9  
6.3 
5.8 

3175.2 
4.6 
4. I 
3.5 
3.0 

3172.4 
I .  8 
1.3 
0 . 7  

70.2 
3 169.'6 

9.0 
8.5 
7.9 
7.4 

3166.8 
6.2 
5. 7 
5 . 1  
4 .6  

3164. o 
3.4 
2.9 
2.3 
I.  8 

316r. 2 
0.6 

60.0 
59.5 
8 .9  

3158.3 
7.8 
7 . 2  
6.6 
6. I 

3155.5 
4.9 
4.4 
3.8 
3.3 

3152.7 

1.5 

50.4 
3'49.8 

2. I 

I. 0 

4775.3 
4 .5  
3.6 
2.8 
1.9 

4771.1 
70.3 
69.5 
8.6 
7.8 

4767.0 
6.2 
5.3 
4.5 
3.6 

4762.8 
2 . 0  

&; 
59- 4 

4758.6 
7.8 
6.9 
6. I 
5 . 2  

4754.4 
3.6 
2.7 
1.9 

4750.7. 
49.4 
8.5 
i .  7 
6 .8  

4746.0 
5.  2 
4 . 3  
3.5 
2.6 

4741.8 
0 . 9  

40. I 
39.2 
8 . 4  

4737.5 
6.7 
5 .8  
5 . 0  
4. 1 

4733.3 
2.4 
I. 6 

30.7 
29.9 

4729- 0 
8.2  
7.3 
6- 5 
5 .6  

4724.8 

1.0 

4' 

6367. I 
6 .0  
4 .9  
3 .8 
2.6 

6361.5 
60.4 
59.3 
8 .2  
7. 1 

6356. o 
4.9 
3.8 
2 .6  
1 . 5  

6350.4 
49.3 
8. 2 
7 . 1  
5 .9  

6344.8 
3.7 
2.6 
1.5 

40.3 
6339.2 

8. I 

7.0 
5 .9  
4 .7 

2.5 
1.4 

30.2 
29. I 

6328. o 
6.9 
5.  7 
4 .6  
3 . 5  

6322.4 

19.0 
7.8 

6316.7 
5 .6  
4 . 4  
3.3 

6311.0 
og. 9 
8.8 
7.6 
6.5 

6305. 4 

6333.6 

I .  2 
20. I 

2.2 

4 . 2  
3. 1 
2 .0  

g. ; - 

7958.9 
7.5 
6. I 
4.7 
3.3 

7951.9 
50.5 
49. I 

7.8 
6.4 

7945.0 
3.6 

40. a 
39.4 

7938.0 
6.6 
5.  a 
3.8 
2 . 4  

7931.c 
29.6 
8.1 
6.8 
5.4 

7924. c 
2.6 

19. E 
8.4 

7917.c 
5. t 
4.1 
2. E 
I .  4 

08. t 

2.2 

21. I 

7910. C 

7. i 
5. E 
4.4 

7903. c 
1.5 

7.3 
7895. s 

4.5 
3. c 
I .  c 

90.2 

7888. e 
7.4 
6. c 
4.5 

83. I 

7881.1 
80.3 
78.9 

7.4 
6. c 

w4- 6 

G:: 

- 
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value of 1'1 

Mrtm. 

6 
6 
6 

30.796 
7 
7 
7 
7 

30.797 
7 
7 
7 
7 

30.797 
7 
7 
7 
8 

30- 75 

30.79 

8 
8 
8 

8 
8 
8 
8 

30.798 

30.798 
9 
9 
9 
9 

30.799 
9 
9 
9 
9 

30.799 
9 

799 
so0 

30.800 
0 

0 
0 
0 
0 

30.800 
0 
0 
0 
0 

30.800 
I 
I 
I 
I 

30.801 

htitude 310 to 32O-Meridional arcs. 

Sums of seconds fcr mid 
dle latitude 3r0  30' 

II 

I 
2 

3 
4 

f 
i 
9 

IO 
1 
2 
3 
4 

2 
H 
9 

30 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
1 
3 
4 

35 
6 
7 
8 
9 

qo 

a 
3 
4 

I 

1 

4i 
H 
9 

50 
a 
3 
4 

1 1  

i . 
609 
- 

Mctcfs. 

30.80 
61.60 

123. rg 
92-40 

2?%59 
246.39 
277.19 

3 3  98 

400.38 
431.18 
461.9 
492.78 
523.51 
554.37 
585- '7 

615.97 
646.77 
677.57 
708.36 
739.16 
769.96 
800.76 
831.56 
862.36 
893.15 

923.95 
954.75 
985.55 

I 016.35 
1047.15 
1 077.95 
1 108.74 
1 139.54 
1 170.34 
I 201. 14 

I 231.94 
I 26174 
1 293.53 

324.33 
355. I3 
385.93 
416.73 
447.53 
478- 33 
509.12 

539.92 
570.72 
601.52 

I 632.32 
1 663. I 2  
1 693.91 
I 724.71 
1755.51 
I 786.31 
I 817. IX 
1 4 7 - 9 1  

3$: :t 

Value of I/ 

Mcccr. 
1847.76 

* 77 
77 
78 - 78 

147.79 
* 79 
.80 
.80 
.& 

147.81 
.81' 
.82 
.82 
-83 

147.83 
.& 
.4 
* 85 
85 

Continuous sums of min, 
utes from latitude 3r0 00' 

I 

1 
2 

3 
4 
5 
6 

8 
9 

IO 
I 
2 
3 
4 

I$ 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 

I 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

4i 
7 
8 
9 

50 
I 
3 
3 
4 

Sf 

2 
7 
8 

Mtfm. 

I 847.8 
3 695.5 
5 543.3 
7 391. 1 

9 2  8.9 
11 d 6 . 7  
.I2 934.4 
i4 782.2 
'16 630. o 

18 477.9 
20 325.7 
22 173.5 
24 021.3 
25 869. I 

27 717.0 
29 564.8 
31 412.6 
33 260.5  
35 108.3 

36 956.2 
38 804. o 
40 651.9 
42 499.8 
44 347.7 
46 195.5 
48 043.4 
49 891.3 
5' 739.2 
53 587. I 

55 435.0 
57 282.9 
59 130.8 
60 978.8 
62 826.7 
64 674.6 
66 522.5 
6% 370.5 
70 218.4 
72 066.4 

73 914.3 
75 762.3 
77 610.2 
ib 458.2 

83 154.2 
81 306.2 

85 002. I 
86 850. I 
88 698. I 
90 546. 1 

92 394.1 
94 242. I 
96 ogo. I 
97 938.2 
99 786.2 
XOI 634.2 
103 482.2 
105 330.3 
107 178.3 
10g 026.4 
I IO 874.4 

Latitude 
f o r  11 

Longitude. 

- -- 
O I  

0 1  
2 
3 
4 

" 5  
z 
9 

' 5  

25 
30 

0 35 
40 
45 
50 
55  

05  

'5 

1 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 -  

5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 10 

20 

I 0 0  

10 

2 0  

2 0 0  

IO 00 
I 1  00 
I2 00 
'3 00 
14 00 
15 00 
16 00 

17 00 
18 00 

19 00 

20 00 
21 00 
22 00 

23 00 
2 4 0 0  
25 00 
26 00 

27 00 
28 00 

29 00 
30 00 

Mcfcrz. 

I 591.8 
3 183.5 
4 775.3 
6 367. I 
7 958.9 
9 550.6 

XI 142.4 
12 734. z 
14.325.9 

15 917- 7 
23 876.5 
31 835.4 
39 794.2 
47 753.0 
55 711.7 
63 670.4 
71 629.2 
79 587.8 
87 546.4 

95 505.0 
'03 463.5 

119 380.3 
127 338.6 
135 296.9 
I43 255.1 
151 213. I 
159 171. I 
167229.0 

175 086.8 
183 oqq. 6 
191 002 
286 484 
381 943 
477 371 
572 760 
668 103 

XI1 421.9 

858 763 392 619 

953 777 
I o& 858 
1 I43 854 
1 238 758 
1 333 561 
1 428 257 
1 522 837 
1617 294 

I 805 810 

1 899 852 
1 993 740 
2 087 468 
z 181 027 
2 274 411 
2 367 610 
2 460 618 
2 553 427 
2 646 029 
2 738 418 
2 830 585 

x 311 621 

Y 

MCW. 

0. 1 

1. I 
0- 5 

* 1.9 

9.7 

2 It 
47. t 
74.5 

107.3 
146. x 
190.8 
241.5 
298. I 
360.7 

429.8 
503. 
584.3 
670.7 
763. I 

2;: d 
I 076. I 

I 314.6 

1442.8 
1576.9 
1 7 1 7  
3 863 
6 867 

1 192.4 

96 437 
109 701 
12 815 
'3 il 777 
I54 586 

171 241 
188 741 
207 085 
226 270 
246 295 
267 I59 
288 860 
311 396 
334 765 

3.3 997 
3 g  966 
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Lat . 

o /  

32 00 
I 
2 

3 
4 

3' 05 
6 
7 
8 
9 

3' 10 
I 1  
I 2  

13 
14 

32 '5 
16 
17 
18 
'9 

32 2 0  
21  
22 

23 
24 

32 2.: 
2 6  

27 
28 
' 9  

32 30 
3' 
32 
3 3 
34 

3' 35 
36 

39 
:i 

31 4 0  
41  
42 
43 
44 

32 45 
46 
47 
48 
49 

Y 50 
51  
52 
53 
54 

3' 5 5  
56 :z 
59 

3' 60 

26.249 
' 244 
, 2 3 9  
.234 
. 2.?C 

26. 225 

. 2 L 5  

, 2 0 6  

26. ZOI 
. 196 
. 191 
. 187 
. 182 

. I 7 2  

. 168 

. 2 2 c  

, 2 1 1  

26. 177 

' 16: . I 5 6  

26. 153 
. 148 
' I44 
' '39 
' '34 

2 6  129 
. I24 
. 110 
* I15 
. I10 

26.105 

,096 
, 1 0 0  

. oo I  

. 086 
26 081 

,076 
. 071 
,067 
, 0 6 2  

26. 057 
. o j z  
' 047 
,042  
.038 

16.033 
.os8 
.023 
. or8 
.or3 

26. 008 
.*4 

5. 999 
.994 
.' 989 

'5.984 
.979 
.974 
* 970 
* 965 

'5.960 
-- 

Latitude 32O to 3 3 O - k ~ ~  of the Parallel in metus. 

6" 

331.24 

' 19 
* 17 
. 15 

131. 12 

.08 

.06  

.03 

131.01 

-94 
.9' 

130. ss 
.87 
.84 
. 8 2  

.79 

130.77 
.75 
. 7 2  
. 7 0  
* 67 

130.65 
. 6 3  
.bo 
.58 
.55 

130.53 
* 5 '  
.48 
' 4s 
. 4 3  

130.41 
.39 
.36 
.34 
. 3 1  

130.29 
.26 
.24 

. 19 
130.17 

. 14 

.I2 

.og 

.07 

130.04 
30.02 
29.99 

.97 

.94 
129.92 

.90 
* 87 
' 85 
.82 

129.80 

. 2 2  

. IO 

O: 3 

.22 

- 
W' 
- 
157.45 

.4t 

.4? 

.41 

.31 
157.3: 

* 31 . 2s 
. 2t 
.2: 

* 12 
. I! 

- 0 s  
157. d . 0: 

7.01 
6.9l 
' 95 

156.9: 
.85 
. 8 t  
.8: 
.& 

156.7Z 
75 

. 7 a  

157. 21 

. I: 

3 
156.63 

.6c 

. 5 7  

.54  

. 5 2  

156.49 
.46 
.43 
.40 
.37 

156.34 
.3 '  
. 28  
25 

.23 
156.20 

. I 7  

.I4 . I 1  

.08  

156. os 
6.02 
5.99 
.96 
' 93 

' 55 .90  
.88 
.85 
.82 
* 79 

155.76 

1" 
- 
183.74 

.71 

.67 

.64 

. 6 r  

183.57 
* 54 
* S I  
.48 
,44 

i83.41 

e 3 4  
* 31 
* 27 

183.24 

* 17 
. I 4  

* 38 

.21 

. 10 

18% 07 
.aq 

3.00 
2.97 

a 9 4  
182. go 

* 87 
.a4 
.81 
' 77 

182.74 - 70 
* 67 
.64 
.60 

182.57 
.54 
.SO 
.47 
.43 

182.40 
* 37 
* 33 
.30 
.26 

182.23 

.16 

. 13 

.09 

182.06 
2.03 
1.99 

e 9 6  
92 

r81.89 
.86 
.82 
79 

.e75 
81.72 

.20 

W' 

- 
236.24 

1 s  

. 0 7  
236.02 

5 . 9 8  
.94 
.go 
.85 

* 77 
72 

.68 

.64 
235.59 

' 55 
* 5' 
47 - 42 

. 20  

. I 1  

235.81 

235.38 
.34 
.29 
. 25  

235.16 

.08  
5 .04  
4.99 

234.95 
' 90 
.86 
.82 
. 7 7  

234.73 
69 

.64 

.60 

. 5 5  

234.5' 
.47 
.42 
.38 
* 34 

234- 29 
* 25 

. 17 

234.08 
4.03 
3. 99 

* 95 
*go 

233.86 
.81  
* 77 
73 
.6a 

233.64 

. Z I  

. I2 

. 21 

.I2 

1' 

1574.9 
4.6 
4 .3  
4, I 
3 . 8  

1573.5 
3. 2 
2.9 
2.6 
2.3 

1.8 
1. 5 

0.9 
1570.6 

0 .3  
70. I 
69.8 
9.5 

1569.2  
8.9 

8 . 3  

1572.1 

1.2 

8.6 

8. o 
1567.8 

7 . 5  
7 . 2  
6.9 
6 .6  

1566.3 
6. o 
5. 7 
5.4 
5 . 2  

1564.9 
4.6 
4 .3  
4.0 
3.7 

1563.4 
3. I 
2. 8 
2. 5 
2. 3 

1562. o 
1. 7 
1.4 
I .  1 
0 . 8  

1560.5 
Go. 2 

59.9 
9.6 
9, 3 

1559.0 
8.8 
8. 5 
8.2 
7.9 

1557.6 

3 149. f 
9. 3 
8.7 
8. I 

7. 6 
3147.0 

6.4 
5.8 
5.3 
4.7 

3144.1 
3.6 
3.0 
2.4 
1. 9 

3141.3 
0 . 7  

40. I 

39. 5 
9.0 

3138.4 
7.8 
7.2 
6.7 
6. I 

3135.5 
4.9 
.4. 3 
3.8 
3. 2 

3132.6 

1.5 
0 .9  

30.3 
3129.7 

9. I 
8.6 
8.0 
7.4 

312G.8 
6. z 
5. 7 
5. 1 
4.5 

3123.9 
3. 3 
2. 7 

I .  6 

3121.0 
20.4 
19.8 
9.3 
8.7 

31 18. I 
7.5 
6.9 
6.4 
5-  8 

31 15.2 

2.0 

2 . 2  

31 

- 
4724- 8 

3.9 
3. 1 

1.4 
4720.5 

19.6 
8.8 
7.9 
7. 1 

4716.2 
5.3 
4 . 5  
3.6 
2.8 

4711.9 
I. 0 

IO. 2 

2. 2 

og. 3 
8. 5 

4707.6 
6.7 
5.9 
5.0 
4. I 

4703.3 
2.4 
1 . 5  

g: 78 
4698.9 

8.0 
7 . 2  
6. 3 
5. 5 

4%. 6 
3.7 
2.9 
2 . 0  
I .  I 

4%. 3 
89.4 
8.5 

468s. 9 

7.7 
6. 8 

5.9 
4. 1 
3.3 
2.4 

4%; 

79. 7 
8.9 
8.0 

4677.1 
6. 2 
5.4 
4.5 
3.7 

4612.8 

6299.7 
8. 5 
7.4 
6.2 
5. 1 

6294. o 
2.8 
1.7 

90 .5  
sg. 4 

6288.3 
7. I 
6. o 
4.8 
3. 7 

6282.5 
1.4 

80.2 
79. 1 
7.9 

6276.8 
5.6 
4.5 
3.3 

6271.0 
69.9 
68. 7 
7.6 
6.4 

6265.3 
4. I 
2.9 
I .  8 

60.6 

6259.5 
8. 3 
7.  I 
6. o 
4.8 

6253.7 
2.5 
1. 3 

50. 2 

49.0 
6217.9 

6.7 
5 . 5  
4.4 
3. 2 

6242. o 
40.9 
39.7 
8.5 
7.4 

6236.2 
5.0 
3.8 
2.7 
1.5 

6230.3 

2.2 

6) 

- 
7874.6 

3.2 
1.7 

70.3 
68. g 

7867.4 
6. o 
4-6 
3.2 
1 .7  

7860.3 
58.9 
7.4 
6.0 
4.6 

7853. I 
1. 7 

48. 
50.8 

7.4 

7846. o 
4.5 
3. I 
I. 6 

40. 2 
7838.8 

7. 3 
5.9 
4.4 
3.0 

7831.6 
30. I 
28. 7 

7. 2 
5.8 

7824.3 
2. 9 
1.4 

18. 5 

7817. I 
5.6 
4- 2 
2- 7 

11.3 

7809.8 
8.4 
6.9 
5.4 
4.0 

7802.5 
801. I 
799.6 

8. a 
6.7 

7795.1 
3.8 
2.3 

90.9 
89.4 

7787.9 

20.0 



Lnt. 

urvnture 
I'! ic I I I  . 

1' 

- .- 

0 1  

32 00 
I 
2 

3 
4 

32 05 
6 
7 
8 
9 

32 I O  
11  
I 2  
'3 
'4 

32 15 
16 
1 7  
18 
19 

32 2 0  
21 
22 

23 
24 

32 25 
26 
27 
28 
29 

32 30 
31 
32 
33 
34 

32 35 
36 
37 
38 
39 

32 4c 
41 
42 
43 
44 

32 45 
46 
41 
45 
45 

32 5c 
5 '  
5: 
5: 
54 

32 5! 
5( 
5; 
51 

32 Z - 

'dueof 11' 

Mttm. 
30.801 

I 
I 
1 
I 

30.801 
I 
I 
2 
2 

30.802 
2 
2 
2 
2 

30.802 
2 
2 
2 
2 

30.803 
3 
3 
3 
3 

30.803 
3 
3 
3 
3 

30.803 
3 
4 
4 
4 

4 
4 
4 
4 

30.804 

30.- 
4 
4 
4 
5 

30.805 
5 
5 
5 
5 

30. so5 
5 
5 
5 
5 

30.802 

6 
6 
6 

30.806 

/ I  

I 
2 
3 
4 

5 
7 
8 
9 

IO 
I 
2 
3 
4 

' 5  
7 
8 
9 

10 
1 
2 

3 
4 

' f 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 

5 
9 

50 

3 
4 

I 
2 

55 
7 
8 
9 

60 

.. 

Mttt7-s. 

30. 80 
61.61 
92.41 
123.21 

I 84.82 
215.62 

277.23 

154.02 

246.43 

308.03 
338.84 
369.64 
'F. 44 
43'. 25 
462.05 
492.85 
523.66 
5 4.46 
5 f 5.26 

616.07 
646.87 
677.67 
708.48 
739.28 

E$ 
831.69 
862.49 
893.30 

924. 1 0  
954.90 
985.71 

I 016.51 
I 04:. 31 
I 078. 12 
I 108.92 
1 139.72 
1 170.53 
I 2or.33 

I 232. 13 
I 262.94 
1 293.74 
1 324.54 ' 355.35 
I 386. 15 
1 416.95 
1 447.76 
I 478.56 
1 509.36 

1 540. 1 7  
1570.97 
I 601.77 
I 632.58 
I 663.38 
I 694.18 
1724.99 
1755.79 
1786.59 
I 817.40 
I 848.20 

Value of I'  

Mttcrs. 
148.05 

.06 

.06 

. 0 7  

. 0 7  
1848.08 

.08 

.09 

.09 

1848. IO 

.IO 

. I1  . I 1  . I 2  

.I2 

1848.13 
* '3 
* I4 
* 14 
. '5 

WJ. 15 . 16 
.16 
* 17 

17 

1848.18 . 18 
. I 9  
* 19 

1848.20 

. 2 0  

. 2 1  
. 2 1  
. 2 2  
. 2 2  

1848. 23 
. 23 
.24 
.24 
. 25 

1848.25 
.26 
.26 
' 27 
. 2 7  

1848: 28 
. 2 8  
* 29 
.29 
.30 

1848.30 
.31 
31 

.32 
* 32 

148.33 
* 33 
* 34 
* 34 
35 

1848.35 

---. - . - 

I 

I 
2 

3 
4 

a 
7 
I 
9 

IO 
I 
2 

3 
4 

' a  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 

& 
9 

50 
I 
2 
3 
4 

7 
8 
9 

60 

MtfWS. 

I 848.1 
3 696.1 
5 544.2 
7 392.3 
9 240.3 

I I 088.4 
12 936.5 
14 784.6 
16 632.7 

18 480.8 
20 328.9 

2 4 0 2 5 .  I 
25 873.2 
27 721.4 
29 569.5 
31 417.6 
33 265. 8 
35 "3.9 

36 962. I 
38 810.2 
40 658.4 
42 506.6 
44 354.7 
46 202.9 
48 051. I 
49 899.3 
51 747.5 
53 595.6 

5 5  443.8 

22 177.0 

57 292.0 
59 140.3 
60 988.5 
62 836. 7 
64 684.9 
66 533. I 

72 077.8 

73 926. 1 
7 5  774.4 
77 621.6 
79 470.9 

6s 381.4 
70 229.6 

81, 319. I 

83 167.4 
85 0 1 5 . 7  

90 5 6 0 . 5  

86 864. o 
88 712.3 

92 408.8 
94 257. I 
96 105.5 
97 953.8 
99 802. I 

IOI 650.4 
103 498.7 
105 347.1 
107 195.4 
109 043.8 
110 892.  'I 

O I  

0 1  
2 
3 
4 

" 2  
7 
8 
9 

0 IO 

20 
15 

25 
30 

0 35 
40 
45 
50 
55 

05 

'5 

1 25 
30 
35 
40 
45 

' 50 
55 

3 - 3  
4 0 9  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

1 0 0  

IO 

2 0  

2 0 0  

1 0  00 
I1  00 
I2 00 
13 00 
14 w 
'5  00 
16 00 
1 7  00 
18 00 
'9 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

Mtttrs. 

1 574.9 

4 7 2 4 . 8  
6 299.7 
7 874.6 
9 449.5 

12 599.4 
14 174.3 

15 749.2 
23 623.8 
31 498.3 
39 372.9 
47 247.4 
55 121.9 
62 996.4 
70 870.8 
78 745.2 
86 619.5 

94 493.8 
102 368. o 
L I O  242.2 
118 116.3 
125 990.3 
133 864.3 
141 738.2 

157 485.7 
'65 359.3 

3 145t.8 

I I 024.4 

149 612.0 

173 "3:. 8 
181 106.2 
188 980 
283 449 
377 894 
472 3 3 7  
566 6So 
661 004 
755 272 
843 475 

943 605 

I 225 480 
1 319 239 
I 412 885 

1 599 808 
I693 067 
I 786 182 

1879 144 
1 971 946 
2 064 579 
2 157 035 
2 249 305 
2 341 385 
2 433 264 
2 524 935 
2 616 390 

2 798 621 

1037 I 131 655 616 

1506411 

2 707 621 

~. .-. .- 

Mtftrs. 

0. I 

I .  I 
0. 5 

1.9 
3.0 
4.4 
6. o 
7.8 
9.8 

27.3 
48.6 
75.9 

'09.3 
148.7 
194.2 
245.8 
303.5 
367.2 

437.0 
512.8 

776.9 
877.0 
983.2 

1 095.5 
I I 213.8 338.2 

I 468.7 
I 605.3 
I 748 
3 933 
6 99' 

I O  922 
'5 7 2 7  
21 404 
27 954 
35 375 

43 667 

73 761 
85'529 
98 164 

111 664 

157 346 

174 296 
192. 105 
210 772 
230 295 
250 672 
271 901 
293 981 
316 910 
340 686 
365 307 
390 770 

12. I 

%: : 

2: 2 

I 26 029 
141 256 



- 
Lat . 

o /  

33 00 

3 
4 

I 
1 

33 og 

7 
8 
9 

33 10 
I1 
12 

I3 
14 

33 

I7 
I8 
I9 

33 20 
21  
22 

23 
24 

33 25 
26 
27 
98 
19 

33 30 
3' 
32 
33 
34 

33 35 
36 
37 
38 
39 

33 40 
41 
qa 
43 
44 

33 45 
46 

49 

33 50 
5' 
5' 
53 
54 

33 55 
56 
57 
58 
59 

3360 

s 

- 
1" 
- 

'5.960 
.95s 
' 950 
.w5 
.940 

25.935 
' 930 
.926 
.gar 
.916 

2s. 911 

.901 

.896 

.891 
25.886 

,881 
.876 
.872 
.867 

15.862 
.857 
. 8 5 2  
.847 
.84a 

!5.8.17 
.832 
.827 
.819 
.817 

5.812 
.So7 
.802 
. 797 
.793  

'5.  788 
.783 
.778 
. 7 7 3  
.768 

5.763 
.758 
. 7 5 3  

* 743 

.9* 

.74a 

5.738 

. 738 72 

* 71 

'5. 713 
708 

.703 

.698 

.693 
5.688 
.68  
.673 

: 
5.663 - 

76 UNITED STATES COAST AND GEODETIC SURVEY. 

I Latitude 33O to ~ O - A r c a  d the p.rrllel in metas. 

6" 

129. SO 
.78 
. 7 5  
* 73 
* 70 

129.68 
.65 
-63 
.60 
.58 

129.55 
* 53 
* 50 
* 48 
.46 

129.43 
e41 
.38 
.36 
.33 

129.31 
.29 
.26 
-24 

129.19 
. 1 6  
* I4 

*og 

129.06 
.oq 

9.01 

. 2 1  

. I 1  

8.99 
* 9 6  

128.94 

.86 

.% 
128.81 

* 79 
* 76 
.74 
e 7 1  

128.69 
* 67 
64 

.62 

.59 

128.57 
55 

. 5 2  
e49 
* 47 

128.44 
-42 
.39 
' 37 
* 34 

r28.31 

:g 

1" 

181.72 
-69 
* 65 
.6z 
e58 

181.55 
* 51 
.48 
* 45 
.4I 

181.38 
35 

.3I 

.28 
e 2 4  

181.21 
17 

* I4 

e 0 7  

181.03 

. IO 

1.00 
0.96 

.93 
e89 

I&. 86 
.82 
* 79 
-76 
* 72 

I&. 69 
65 

.62 
58 - 55 

180.52 
.48 
* 45 
.41 
e38 

180.34 
-31 
27 

e 2 4  

180.17 
* '3 

.06 
80.03 

179.99 
.9p 
.92 
* %  
-85 

- 78 
* 75 
* 71 
.68 

.20 

. IO 

179.82 

r79 .4  - 

8" 

p7.68  
.64  
.60 
* 56 
. 5 2  

W -  48 
a 4 4  
-40 
37 

.33 

w. 29 
* 25 

. 17  
* '3 

207. og 
* 05 

7 . 0 1  
6.97 

* 93 

206.89 
85 

.8r 

.78 
74 

206.70 
.66 
.62 
.58 
54 

206. 50 
* 46 
42 

* 38 
-34 

206.30 
. 2 6  

. 1 8  
* I4 

206. IO 
.06 

6.02 
5.98 

* 94 
=5.90 

.86 
,82 
* 78 
' 74 

.21 

.22 

"5: E 
.62 
* 58 
54 

l o s s  50 
.46 
.42 
38 
34 

2%. 30 

- 
Y f  

233: 2 
55 

-51 
.46 

233.42 
38 

. 3 3  
29 

e 2 4  

.16 

* 07 
3.02 

232.98 
* 93 
89 

* 85 
.& 

232.76 
* 71 
* 67 
* 63 
* 58 

232.54 
-49 
e45 
.40 
* 36 

232.31 
* 27 

. 1 8  
13 

232. og 
* 05 

1.96 
9' 

231.87 
.82 
.78 
73 .. 69 

231. dq 
.60 

55 
.SI 
.46 

231.42 
-37 

233.20 

. I 1  

. 22  

2.00 

:% 
.24 

231.19 
15 

.06 

230.97 

. IO 

1.01 

- 
1' 

- 
1557.6 

7.3 
7.0 
6.7 
6.4 

1556. I 
5.8 
5 . 5  
5.3 
5 . 0  

1554.7 
4 . 4  
4 . 1  
3.8 
3.5 

1553.2 
2.9 
2.6 
2.3 

1551.7 
1.4 
I .  r 
0.8 
0.5  

1550.2 
49.9 

9.6 
9.3 
9 .0  

2. .o 

1548.7 
8 . 4  
8. I 

7.8 
7.6 

1547.3 
7 . 0  
6. 7 
6 . 4  
6. I 

1545.8 
5 . 5  
5 . 2  
4 .9  
4 . 6  

1544.3 
4-0 
3.7 
3.4 
3.1 

IW.  8 
2.5 

1.9 
1.6 

1541.3 

4 7 
0 . 4  

40.1 

2. 2 

I. 0 

2539.8 

3115.2 
4.6 
4-0 
3- 4 
2.8 

3112.2 
I. 6 

IO. 5 
og. 9 

3Iog. 3 
8.7 
8. 1 

7.5 
7.4 

3106. 4 
5 . 8  
5 . 2  
4.6  
4.0 

3103.4 
2.8 

I .  6 

I.  I 

2.2 

1.0 
3100.4 
099.8 

9.3 
8.7 
8. I 

3097.5 
6: g 
6 .3  
5.7  
5.1 

3094.5 
3.9 
3.3 
2.7 

3091.5 
0 . 9  

2. I 

g: 4 
9.2  

3088.6 
8 .0  
7.4 
6.8 
6 .2  

3085.6 
5 . 0  
4.4 
3.8 
3.2 

3082.6 

1.4 
0.8 

80.1 

2.0 

3079.6 

v 

4672.8 
1.9 
I.  0 

70. I 

69.3 
4668.4 

7 . 5  
6 .6  
5 . 7  
4 .8  

4664.0 
3. 1 

1.3 
60.4 

4659.5 

6 .9  

4655.1 
4 . 2  
3.3 
2 . 5  
I .  6 

4650.7 
49.8 
8.9 
8. o 
7. I 

4646.2 
5.3 
4.4 
3.5 
2.7 

4641.8 
0 . 9  

40: o 

2. 2 

8 .6  
7 .7  

6. o 

38": : 
-637.3 

6.4 
5 . 5  
4.6 
3.7 

4632.8 
1.9 

30. I 
29.2 

4628.3 
7.4 
6.5 
5.6 
4.7 

4623.8 
2.9 

1 . 0  

2. 0 
I. 1 

20.2 
4619.3 

1' 

6230.3 
29.2 
8 .0  
6.8 
5.6 

6224.5 
3.3 

19.8 

6218.6 
7 .4  
6. 2 
5 . 1  
3 .9  

6212.7 
1.5 

IO. 4 
og. 2 
8. o 

6206.8 
5.6 
4.4 
3.3 

6200.9 
199.7 

8.5 
7.3 
6 . 2  

6195. o 
3.8 
2.6 
1.4 
90- 2 

6r89. o 
7.8 
6.6 
5 .5  
4.3 

6183. I 
1.9 

80.7 
79.5 
8.3 

6177. I 
5 .9  
4.7 
3.5 
2.3 

6171. I 
69.9 
8.7 
7- 5 
6 .3  

6165. I 
3- 9 
2 .7  
1 . 5  

60.3 
6159. I 

2. I 
21.0 

2. I 

- 

7787.9 
6.5 
5 . 0  
3.5 

7780.6 
79. 1 
7.7 
6.2 
4.7 

7773.3 
I. 8 

'70.3 
68.8 
7.4 

1765.9 
4 . 4  
2.9 
1 . 5  

60.0 

7758. 5 
7.0 
5.6 
4.1 
2.6 

7751.1 
49.6 
8. a 
6.7 
5.2 

7743. 7 

40.7 
39. 2 

2. I 

2.2 

7.8 
7736. J 

3* I. i 
4. 

30.3 

7728.8 
7.3 
5.9 
4.4 
2- 9 

7721.4 
19.9 
8 .4  
6 . 9  
5 .4  

7713.9 
2.4 

IO. g 
0g.q 

7.9 
7706.4 

4.9 
3 . 4  
1.9 A:: ; 
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Lu 

- 
0' I 

33 00 
I 
2 
3 
4 

33 0s 
6 
7 
8 
9 

33 10 

I3 
14 

33 15 
16 
17 
18 
I9 

33 20 

23 
24 

I 1  
I2 

21 
22 

33 ;i 
27 
28 
29 

33 30 
51 
32 
33 
34 

33 35 
36 
37 
38 
39 

33 40 
41 
42 
43 
44 

33 45 
46 
47 
48 
49 

33 5 0  
51 
5 2  
53 
54 

33 55 
56 
57 
58 
59 

33 60 - 

M h .  

6 
30.2 

: r  
30.806 

6 
6 
7 
7 

30.807 
7 
7 
7 
7 

30- 807 
7 
7 
7 
7 

30.808 
8 
8 
8 
8 

8 
8 
8 

30.808 
8 
9 
9 
9 

9 
9 
9 
9 

30. sa9 

30.80g 
9 
9 

og 
10 

p. 810 
0 
0 
0 
0 

p. 810 
0 
0 
0 
0 

30.810 
I 
I 
I 
I 

30.8 1 I 

/I 

I 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
I 
2 
3 
4 

'2 
5 
9 

20 
I 
2 
3 
4 

t 
9 

30 

3 
4 

1 
2 

38 
7 
8 
9 

40 
I 
2 
3 
4 

42 
7 
8 
9 

SO 

3 
4 

I 
2 

sz 
7 
8 
9 
60 

Mctrrs. 

30.81 
61.62 
92-43 
123.23 

:g: 2 
215.66 
246.47 

308.08 
338.89 
369.70 
400.51 
431.32 
462.13 
492.93 
523.74 
554.55 
585.36 

616.17 
646.98 
677.78 
708. 59 
739.40 

&I. 02 

862.63 

277.28 

770.21 

831.83 

893.44 

9 5.06 
I 016.68 
1 047.48 
078.29 
Iog. IO 
139.9' 
170.72 
201.53 

232- 33 
263.14 
293.95 
324.76 

1 355.57 
I 386.38 
I 417.18 
1447.99 
I 478.80 
I 509.61 

I 540.42 
1 571- 23 
I 602.03 
I 632. Q 
I 663.65 
1 694.46 
1 725. 27 
I 756.08 
1786.88 
I 817.69 
1848.50 

924.25 

Js. 87 

I 

:ontinuous sums of min- 
ites from latitude 3 3 O  00' 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 
2 
3 
4 

15 
6 
7 
8 
9 

m 
1 
2 
3 
4 

22. 
i 
9 

30 

3 
4 

I 
2 

38 
7 
8 
9 

40 
I 
2 
3 
4 

'8 
7 
8 
9 

50 

3 
4 

55 
6 
7 
8 
9 
60 

( 1  
2 

Mtfcrs. 

1 w . 4  
3 696.7 
5 545.1 
7 393.4 
9 241.8 
11  oga.2 
12 938.6 
14 787.0 
16 635.4 

I8 483.8 

2 %: : 
24 029. o 
25 877.4 
27 725.8 
29 574.2 
31 422.7 
33 271.1 
35 119.6 
36 g68. o 
38 816.5 
40 664.9 
42 5'3.4 
44 361.9 

46 4 058. 210. 2 
49 907. $ 
51 755. 
53 604.3 

55 452.8 
57 301. 
59 149. 

64 695.3 
66 543.9 
68 392.4 
70 241. o 
72 089.5 

77 6 5 . 2  

81 332.3 
83 180.9 
85 029.4 
86 878. o 
88 726.6 
90 575.2 

92 423.8 
94 272.4 
96 121.0 
97 969.6 
99 818.2 
101 666.9 
103 515. 5 
105 364. I 
1q 212. 8 
log 061.4 
I 1 0  910.1 

79 d3.7 

Longitude. 

O I  

0 1  
2 
3 
4 

" 2  
L 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

'5 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 -  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 10 

20 

1 0 0  

IO 

20 

2 0 0  

10 00 
I1 00 
I2 a, 
'3 00 
14 00 

I 5  00 
16 00 
17 '00 
18 00 

19 00 

20 00 
21 a, 
22 00 
23 00 
2 4 0 0  
25 00 
26 a, 
27 00 
2 8 0 0  
29 00 
30 00 

X 

Meters. 

1557.6 
3 115.2 
4 672.8 
6 230.3 
7 787.9 
9 345.5 
IO 903.1 
12 460.7 
14 018.3 

1 s  575.9 
2.; 16s. 8 

54 5'5.3 
62 303. I 
70 090.8 
77 878.6 
85 666.2 

93 453.8 
10 1  241.4 
109 028. g 
116 816.3 
124 603.7 
132 390.9 
140 178. x 
I47 965.2 
I55 752.2 
163 539.1 

171 326.0 

186 899 
280 328 
373 73' 
467 100 
560 428 
653 704 
746 922 
8qo 072 

933 146 
I 026 136 
1 XI9 033 
I 2 1 1  829 
1 304 SI5 
1 397 083 
I 489 526 
I 581 834 
1 673 998 
I 766011 

1 857 866 
I 949 553 
z 041 062 
2 132 387 
2 223 521 

2 314 453 
24% I75 
2 495 680 
2 585 961 
z 676 007 
2 765 812 

179 112.7 

Mecerr. 

0. I 

1.1 
2.0 

3.1 
4.4 
6.0 
7.9 

0.5 

10.0 

27. 12* 2 
49.4 
77. I 

151. I 
'97.4 

373.2 

444.2 
5 2 ' .  3 
604.6 
694. o 
789.6 
891.4 

111.0 

249.8 
308. 4 

999.4 
1113.3 
I 233. 

1492.9 
I 631.7 
1777 
3 997 
7 106 

'5 986 
21 757 
28 414 
35 957 

44 385 
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4531.9 
l .a  

30. c 
29. I 
8. I 

4527.2 
6.3 
5.3 
4.4 
3.4 

4522.5 
1.6 

20. c 
19.7 
8.7 

4517.8 
6. E 
5. s 
4.4 
4:c 

4513.C 
2 .1  
I. 1 

10 .9  

453: ; 

4' 

6616.0 
4.8 
3.5 
2.3 

81. I 

-8: f 
7.4 
6. I 
4.9 

6 9 3 . 7  
2.4 

71. I 

6067.4 
6.2 
5 .0  
3.7 
2 . 5  

6061.2 
60.0 
58.7 
7.5 
6. 2 

6055 .0  
3.8 
2 .5  
1.3 

50 .0  

w. 8 
7 . 5  
6 .2  
5 . 0  
3.8 

6042.5 
1.3 
40.0 
38.7 
7- 5 

6036.2 
5 . 0  
3.8  
2.5 

31.2 

6029.9 
8.7 
7.4 
6.2 
5 . 0  

6013.7 
2.4 

9: t 

2 1 .  I 

'8: z 
6017.4 

6. I 
4 . 8  
3 .6  
2.3 

6011.0 - 

7607.5 
6. c 
4.4 
2.9 

&I. 3 
7599.8 

8. a 
6.1 
5. I 
3.6 

7592. I 
90. 
88.5 
7.4 
5.  

7584. : 
2. ; 

81.2 
79. t 
8. I 

7576. ! 
5 .  ' 
3.1 
I .  5 

70. : 
7568. ; 

7. : 
5 .  
4. 1 
2. ! 

7561. ( 
59. ' 

7.  I 
6. : 
4. : 

7553. 

SO.' 
48. 

6. ! 

7545.. 
3. : 

40. 
39. ' 

7537- ' 
5. ' 
4. ,  
2. : 

31. : 

I .  

2. : 

7 5 3  ; 
6. 
4. ' 
3. % 

7521. ' 
20. 
18., 
7. ' 

7513. ' 
5. ; 

- 



Lot. 

-- 
O I  

35 00 

3 
4 

I 
2 

35 "5 
7 
8 
9 

35 1 0  

Ia 
I3 
14 

I 1  

35 ;a 
I7 
18 
I9 

35 20 

23 
24 

2 1  
22 

35 ;5 
27 
28 
29 

35 30 
31 
32 
33 
34 

35 35 
36 
37 
38 
39 

35 40 
41 
42 
43 
44 

35 45 
46 

49 

35 50 
51 
52 
53 
54 

35 55 
56 

s 

:s 
35 2 - 

Sums of seconds for mid- 
dle latitude 3 5 O  30' value of I)' Vd,,e of 

McrCr. 
30.816 

6 
6 
6 
6 

30.816 
7 
7 
7 
7 

30.817 
7 
7 
7 
7 

30.817 
7 
7 
8 
8 

30.818 
8 
8 
8 
8 

30.818 
8 
8 
8 
8 

30.819 
9 
9 
9 
9 

30.819 
9 
9 
9 
9 

30.819 
20 
0 
0 
0 

30.820 
0 
0 
0 
0 

30.820 
0 
0 
I 
I 

30.821 
I 
1 
I 
I 

30. Sax 
-- 

- 
/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

1 0  
I 
2 

3 
4 

'5 
7 
8 
9 

20 
1 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50  

3 
4 

I 
2 

s 
t 
- 

Meters. 

30.82 
61.64 
92.46 

123.27 
154. og 
184. gx 
215.73 
246.55 
277.37 

308.19 
339.00 
369.82 
400.64 
431.46 
462.28 
493.10 
523.92 
554.73 
585- 55 
616.37 
647. I9 
678.01 
708.83 
739.65 
770.46 
801.28 
832. IO 
862.92 
893.74 

924.56 
955.38 
986.19 

I 0 1 7 . 0 1  

1 047.83 
I 078.65 
1 13.47  
I 140.29 
I 171 .  1 1  
I 201.92 

1 232.74 
1163.56 
I 294.38 

I 356.02 
I 386.84 
1 417.65 
I 448.47 
1 479.29 
1 5 1 0 .  I 1  

1540.93 
1 571.75 
1602.57 
1633.38 
I 664.20 
I 695.02 
1725.84 
I 756.66 
I 787.48 
I 818.30 
I 849.11 

1 325. 20 

Meters. 
1848.96 

e 9 6  
* 97 
' 97 
.98 

1848.99 
8-99 
9.00 . .00 . 0 1  

149.  OX 
,02 
.02 

* 03 
* 03 

149.04  
e- 

* 05 
* 05 
.06 

149.06 
. 0 7  
*q 
.08 
.08 

.og 
149.  og 

. I O  . IO . I 1  

1849. I 1  . I 2  
- 1 2  

* 13 
* '3 

1849. I4 
. I 5  

.x6 

149.17 

. I8 
* *9 

149.19 

: :56 

: :z 
.20 
. 2 0  
.21 
. 2 1  

1849.22 
. 2 2  - 23 - 23 

.24 
* 25 

.26 

149.24 

: :z 
1849.27 

Continuous sums of min 
utesfrom latitude 3 5 O  00 
- 

/ 

I 
2 
3 
4 

56 
g 
9 

10 
11 
I 2  
13 
I 4  

;i 
17 
18 
I9 

20 
21 
22 

23 
24 

3 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
(2 
43 
44 
45 
46 s 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
- 

Mc:m. 

1849.0 ' 
3 697.9 
5 546.9 
7 395.9 
9 w . 9  

I I  093.9 
I 2  942.8 
14 791.8 
16 640.8 

18 4%. 9 

1 4 0 6 9  

20 388.9 

25 d5: 9 

:; ;g: : 
33 28211 

22 I 7.9 

31 4 3. I 

35 131.2 

36 980.2 
38 829.3 
40 678.4 
42 527.4 . 
44 376.5 
46 225.6 
48 074.7 
49 923.8 
5' 772,9 
53 622. o 

55 471.1 
57 320.2 
59 169.4 
61 018.5 
62 867.6 
64 716.7 
66 565.9 
6 8  415. o 
7 0  264.2 
72 113.3 

73 962.5 
75 811.7 
77 660.8 
79 5 10.0 
81 359.2 
83 208.4 

88 756. o 
90 605.2 

92 454.4 
94 303.6 
96 152.9 
98 002. I 
99 85'. 3 

101 700.6 
103 549.8 
*os 399.1 
107 248.3 
109 097.6 
I IO 946.9 

:5 03: t 

Longitude. X 

Meters. 

I 521 .5  
3 043.0 
4 564.5 
6086.0 

7 607.5 
g 129.0 

IO 650.5 
12 172.0 
13 693.5 

15 215.0  
22 822.5 
30 430.0 
38 037.5 
45 6 4 5 . 0  
53 252.4 
60 859.7 
68 467. I 
83 76 074.3 681.6 

91 288.8 

106 502. g 
114 '09.9 
121 716.8 
129 323.6 

98 895.9 

136 930.3 
I 4 4  536.9 

159 749.8 

174462.3 

273 830 
365 06q 
456 261 
547 412 
638 509 
729 542 
820 501 

9x1 379 
I 902 165 
I ogz 850 
I 183426 
1 273 8% 
1 364 214 
1 454 407 
1544454 
1 634 347 
J 724076 

1.52 J43-4 

167 356. I 

182 568 

I 813 632 
1903006 
1 992 '90 

2 169 949 
2 258 507 
2 346 838 
2 434 934 
2 522 787 
z 610 386 
2 697 7.24 

2081 174 

Y 

M e w .  

0. 1 

I. 1 
2.0 

3.2 
4 . 6  
6. a 
8. I 

IO. 3 

12.7 
18.6 
50.8 
79.3 , 114.2 

' 5 5 . 5  
203. I 
257.0 
317.3 
384.0 

456.9 
536.3 
622. o 
714.0 
812.4 
917.1 

I 028. I 
1 145.5 
I 269.3 
1399.4 

0.3 

; 5:5:: 
I 828 
4 I12 
7 310 

11 421 
16 445 
22 381 
29 229 
36 987 

45 656 
55 234 
65 723 
77 115 
89 415 

102 6x9 
116 728 
131 738 
I47 650 
164 4 h  

I82 I68 
200 772 
220,268 

284 102 

z ::i 
g 3 
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- 
Lat. 

o /  

36 of 
I 

. d  

t 
36 O! 

i 
s 

36 IC 
11 
13 
13 
14 

IC 
I7 

19 

36 ac 

36 15 

l a  

2 1  
22 

23 
24 

26 
27 
28 
29 

36 25 

36 3c 
31 
32 
33 
34 

36 35 
36 
37 
38 
39 

36 40 
41 
qa 
43 
44 

36 45 
46 

49 

36 5 0  
5 1  
52 
53 
54 

36 55 
56 
57 
58 

36 2 

s 

- 
1" 

- 

25. 046 
. 0 4 1  

.035 

. 0 3 c  

. 0 2 5  

25. ozc . or4 
*oog - . 0 0 4  
e 999 

24.993 
.988 
.983 
* 977 
.972 

24 .  967 
.961 
.956 
* 951 
.946 

2 4 .  940 
.935 
930 

.924 
919 

24.974 
.9& 
.go3 
.898 
:8ga 

2 4  887 
.882 
.876 
.a71 
.866 

2 4 .  860 
855 
.a50 
.a44 
* 839 

'4.834 
. S a 8  
.823 
.817 
.8I2 

4- 807 
.a01 
* 796 
. 791 
785 

!4. 780 
* 775 
. 7 6 9  
.764 
758 

4.753 
.748 
. 742 
.737 
f 731 

4.726 - 

75. I4 

.og 

.08 

75.06 
-04 
03 

5 - 0 0  

74- 98 
.96 
e95 
-93 
-92 

74.90 
.88 
-87  
85 
.s4 

74-82 
.& 
79 

* 77 
.76 

74.74 
* 72 
- 7 1  
e69 
.68 

74.66 
64 

* 63 
.61 
-60 

74.58 
.56 
- 5 5  
-53 - 52 

74.50 
-48 
e47 
.45 
-44 

74.42 
40 

* 39 
-37 
* 36 

74.34 
32 

e31 
29 

.28 
74.26 
*24 
' 23 
.21 
* I9 

74-18 

. I 2  
9 I1 

. 01 

- 

1N 

100. Ia 
.16 - 14 . I2 . IO 

100.08 
.06 
.04 

99.99 

99.97 - 95 
-93 
* 91 
-89 

9-87 
* 85 
.82 
.& 
- 78 

99.76 
* 74 

72 
70 

100. 02 

* 67 
99.65 

* 63 
.61 
* 59 
57 

99.55 
* 53 
50 
48 

.46 
99.44 

* 42 - 40 
e38 
35 

99.33 
31 

* 29 
* 27 
* 25 

99.23 

. I8 

.16 - I4 

99.12 

.OS 

.06 
* 03 

99.01 
8.99 

97 
* 95 
* 93 

98- 90 

.21 

. IO 

htitude 36O to 3p-&a of the P d e l  in metus. - 
6" 

125.23 

. 18 
* I5 
* I3 

125. IO 
e 0 7  . 05 

5-02 
4-99 

124.97 
-94 
92 

e89 
.86 

124.84 
.81 
.I8 

75 
* 73 

124.70 
.67 
65 

.62 
* 59 

124.57 - 54 
* 52 
* 49 
.46 

1-44 
.41 

.35 
33 

124.30 
.28 
25 

* I9 

124.17 
* I4 

*og 
.06 

124.03 
4.01 
3.98 

95 
* 93 

123.90 
87 

* 85 
.82 
* 79 

123.76 
-74 
' 71 
.68 
.66 

123.63 

.20 

38 

. 2 2  

. I2 

- 

- 
150.28 

* 25 

. I S  
* 1s 

150. I2 

*og 
.06 

50; 02 

49.99 

'49.96 
-93 
-90 
.86 

.22 

83 
149.80 

77 
* 74 
* 70 
:67 

149.64 
.61 
* 58 
* 54 
* 5' 

149.48 
* 45 
* 42 
* 38 
* 35 

149.32 
29 

.26 

* I9 
149.16 

* I3 . IO 
.06 
* 03 

149.00 
8.97 - 94 

e 9 0  
* 87 

148.84 
.SI 
* 78 
* 74 
* 71 

148.68 
* 65 
.62 
* 58 
* 55 

148.52 
* 49 
.46 
.42 

, 2 2  

148: :: 
- 

Z N  
- 
17.5. 32 

29 - 25 

17 
'75. I4 

.06 
5.02 
4-99 

174.95 
* 91 
.88 
' 84 
.80 

174-77 
* 73 
* 69 
* 65 
.62 

174.58 
* 54 
* 51 
* 47 
43 

174.39 
* 36 
32 
.28 
25 

* 17 
* I4 

.06 
174.02 

3.99 
95 
91 

.87 

'73.84 
.& 
76 
72 

-69 
173.65 

.61 
57 

* 54 
* 50  

173.46 
.42 
38 

* 35 
31 

173.27 
23 

.20 . 16 

. I2 

.21 

. IO 

174.21 

. I O  

173.08 

W' 

200.37 

.24 

.w 
200.16 

. 0 7  
200.03 
199.99 

199.95 
-90 
.86 
.82 
78 

199.73 
f 69 
65 

.61 
e56 

199.52 
.48 
.44 - 39 - 35 

199.31 
27 

.22 

. IS  
I4 

199. IO 

eo5 
9.01 
8- 97 

* 92 
198.88 

84 
.80 
* 75 
- 7 1  

198.67 
63 

* 58 
* 54 
50 

198.45 
e41 
.37 
33 

.28 

: 3 

. I1 

198.24 

15 

- 0 7  
198.02 

7.98 
94 

-89 
* 85 

197.81 

. 2 0  

. I1 

9/' 

225.41 

32 
27 

225.17 
* I3 
.08 

5.03 
4-99 

2-94 
89 

.% 

.80 - 75 
224.70 

65 
-60 
e56 - 5' 

224.46 
.41 
* 36 
32 

* 27 
224.22 

17 
f I3 
.08 

4 03 

223.98 
.93 
.88 
* 84 
79 

223.74 
.69 
* 64 
.60 

55 

223.50 
* 45 
.40 
36 
31 

223.26 -. 21 
.16 

- 0 7  

223.02 
2.97 

92 - 87 
.82 

222.78 
73 

.68 
63 

e 5 8  
222.53 

* 36 

.22 

. I2 

- 

1' 

1502.8 
2.5 

I. 8 
1.5 

1501.2 
0.9 
0.6 

500.2 
499.9 

1499.6 
9.3 
9.0 
8.6 

1498. o 
7.7 
7.4 
7.0 
6.7 

1496.4 
6. x 
5.8  
5.4 
5.1 

1494.8 
4.5 
4.2 
3.8 
3.5 

'493.2 
2.9 
2.6 

1.9 
1491.6 

1.3 
I. 0 
0.6 
0.3 

1490.0 
89.7 
9.4 
9.0 
8.7 

1488.4 
8. I 
7.8  
7- 4 
7. I 

1486.8 
6.5 
6.2 
5.8 
5 . 5  

1485.2 
4.9 
4.6 
4.2 
3.9 

1483.6 

2.2 

8.3 

2.2 

a/ 

3005.5 
4.9 
4.3 
3.6 
3.0 

3002.4 
1.7 
I. I 

3-. 5 
2999.8 

2999.2 
8.6 
7 e . 9  
7.3 
6.6 

2996. o 
5.4 
4.7 
4. I 
3.4 

2992.8 

1.5 
0.9 

90.2 
2989.6 

9.0 
8.3 
7.7 
7 . 0  

2986.4 
5.8 
5 .1  

2.2 

4. 3. 2 
2983.2 

2.6 
1:g 
1.3 
0.6 

2980. o 
79.4 
8. 7 
8. I 
7.4 

2976.8 
6.2 
5.5 
4.9 
4. 2 

2973.0 
3.0 
2.3 
I. 7 

2970.4 
69.7 
9.1 
8.4 
7.8 

2967. I 

I. 0 

8/ 

- 
4508.3 

7.3 
6.4 
5.4 
4-5 

4503.5 
2.6 
I. 6 

500.7 
499.7 

4498.8 
7.8 
6.9 
5.9 
5.0  

4494.0 
3.0 

90.2 

4489.2 
8.3 
7.3 
6.4 
5.4 

4484.5 
3.5 
2.6 
I. 6 

80.7 

4479.7 
8.7 
7. 7 
6.8 
5.8 

4474.8 
3.8 

2. I 
1. I 

2.9 
1- 9 
1.0 

4470- 0 
69. o 
8. I 
7.1 
6.2 

4465.2 
4.2 
3.3 
2.3 
1.4 

4460.4 
59.4 
8.4 
7 .5  
6.5 

4455.5 
4.5 
3.6 
2.6 
1.7 

4450.7 - 

- 
4' 

6011.0 
og. 8 
8.5 
7.2 
6.0 

6oaq. 7 
3.4 

dooo. 9 
5999.6 

5998.4 
?..I 
5.8 
4.6 
3.3 

5992.0 
90.7 
89.5 
8.2 
6.9 

5985. 7 
4.4 
3. I 
I. 8 

8 0 . 5  
5979.3 

8.0 
6.7 
5.4 
4.2 

5972.9 
I. 6 

70.3 
69. o 

7. 7 
5966.5 

5 .2  
3.9 
2.6 
1.3 

5960.1 
58.8 
7.5 
6.2 
4.9 

5953.6 
2.3 

51.0 
49.8 
8.5 

5947.2 
5.9 
4.6 
3.3 

5940.7 

6.8 
5 .5  

5934.3 

2. 2 

2.0 

3i: : 
- 

5/ 

-- 

7513.8 
2.2  

IO. 6 
Og. 1 
7.5 

7505- 9 
4.3 
2.7 

501. I 
499.6 

7498.0 
6.4 
4.8 
3.2 
I. 6 

7490.0 
88.4 
6.8 
5.2 
3. 7 

7482. 1 

80. 5 
78.9 
7.3 
5.7 

7474.1 
2.5 

70.9 
69. 3 

7.7 
7466. I 

4.5 
2.9 

61.3 
59. 7 

7458.1 
6.5 
4.9 
3.3 
I*  1 

7450. I 

5 . 2  
3.6 

7441.0 
40.4 
38.8 
7.1 

7434- 0 
2.4 

30.7 
29. x 
7.5 

7425.9 
4.3 
2. I 

21. a 
19.4 

4:: 4 

5.6 

7417.8 - 



u 

O I  

36 
I 
2 

3 
4 

36 0s 
6 

z 
9 

36 Io 

I 3  
I4 

I 1  
I 2  

36 ;i 
17 
18 
I9 

36 20 
21 
22 
23 
24 

26 
27 
28 
29 

36 30 
31 
32 
33 
34 

36 35 
36 
37 
38 
39 

36 40 
41 
42 
43 
44 

36 45 
46 
47 
48 
49 

36 50 
5' 
52 

' 53 
54 

36 55 
56 
57 
58 

36 25 

36 - 

Sums of seconds for mid- 
d e  latitude 36' 3 d  
-~ 

Jalue of 1'8 VPlpe of 

Mclm. 
30.821 

I 
I 
I 
2 

30.822 

a 

30.822 

2 
2 

2 

2 
2 
2 
2 

30.822 
3 
3 
3 
3 

30.823 
3 
3 
3 
3 

30.823 
3 
4 
4 
4 

30.824 
4 
4 
4 
4 

4 
4 
4 
5 

30.825 
5 
5 
5 
5 

30.825 
5 
5 
5 
5 

30.826 
6 
6 
6 
6 

30.826 
6 
6 
6 
6 

30.826 

30.814 

II 

I 
2 
3 
4 

ii 
7 
8 
9 

IO 
I 
2 
3 
4 

I 5  

I 
9 

20 
I 
2 
3 
4 

"5 
7 
8 
9 

30 
I 
2 

3 
4 

35 
3 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

2 

55 

2 
7 
8 

- 

MCtCF-S. 

30.82 
61.65 
92' 41 

123.29 

215. 77 
246.59 
277- 41 

308.24 
339.06 
369. fh 
400.71 
431.53 
462.36 
493.18 
524.00 
5 4.83 

6 1 6 . 4  
647 .30  
678.12 
708.95 
739.77 
770.59 
801.42 
832.24 
863.07 
893.89 

924.71 
955.54 
986.36 

I 017.18 
I 048.01 
I 078.83 
I 109.66 
I 140.48 

I 202.13 

1232.95 
1 263.77 

1325.42 
1 356.25 
1387.07 
1 417.89 
I 448.72 
1 479.54 
I 510.36 

1 541.19 

I 602.84 
I 633.66 

5 2 5.65 

I 171.30 

I 294.60 

1572.01  

1 6 6 4 . 4 8  
1695.31 
I 726.13 
I 756.95 
1 787.78 
I 818.60 
1849.43 

Continuous sums of mir 
utes from latitude 36O M 

I 

I 
2 

3 
4 

d 
i 
8 
9 

10 
I 
2 
3 
4 

I$ 

!i 
9 

20 
I 
2 
3 
4 

"5 
I 
9 

30 
I 
2 
3 
4 

35 
7 
8 
9 

40 

3 
4 

45 
6 

I 
2 

I 
9 

50 

a 
3 
4 

I 

7 
8 
9 

60 

Mehs. 

1849.3 

5 547. 
7 397. I 

9 -6.4 
11 095.7 
I 2  w5.0 
I 4  794.3 
16 4 3 . 6  

18 493.0 
20 342.3 
a2 191.6 
24 040.9 
25 890.3 
2 7 7  9 6 

33 2 7r7 
35 137.1 

3698.8 

29 5h: 0 
31 4 p  3 

38 8 5 . 8  

;: ;2:: : 

36 9%. 4 

40 5 . 2  

46 233.4 4 082.8 

53 631.0 

55 4%. 4 
57 37-9.9 
59 179.3 
61 028.7 
62 878.2 
64 727.6 
66 577 .1  
68 426.6 
70 276. o 
72 125.5 

73 975.0 
75 8 - 4 5  
77 673.9 
79 523.4 
81 372.9 
83 222.4 
85 071.9 
86 922.5 

go 620.5 

92 470- 0 

96 169. I 
98 018.6 
gg 868.2 

IOI 717.8 

105 416.9 
107 266.5 
log 116.0 
IIO 965.6 

88 772.0 

94 319- 6 

103 567.3 

u i l n d e  
for t l i  

Longitude. 

O ?  

0 1  
2 
3 
4 

" d  
I 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 

35 
40 
45 

1 50 
55 

3 -  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

IO 

20 

20 

2 0 0  

IO 00 
XI 00 
x2 00 
I3 00 
I4 00 
15 - 
16 00 

17 00 
18 00 
'9 00 

20 00 
21 00 
22 00 
23 - 
2 4 0 0  
25 00 
26 00 

3: 
59 00 
30 00 

X 

Muttr. 

I 502.8 

4 5  - 3  
6 011. I 

7 513.8 
g 016.6 

1 0  519: 3 

I3 524-8 

3oogi.s 

I 2  022. I 

15 027.6 
22 541.4 

375 - 9  
45 082.7 
52 596.4 
60 110.0 
67 623.6 

82 650. 

90164.3 
97 677.7 

105 1gr.,o 
112 704.2 
120 217.4 
127 730.4 
I35 143.4 
142 756.3 
I 5 0  269. I 
157 781.7 

30 08 2 

75 1374 

;;: 2% 8 
1 8 0  3'9 
270 455 
360 562 
450 631 
540 653 
630 6x8 
720  517 
810 340 

900 078 
989 720 

1 079 259 
I 168684 
1 257 987 
I347 156 
1436 184 
1613 777 
1 702 324 

1790691 
I 878 870 
I 966 851 
2 054 625 
2 14.2 183 
2 229 516 
2 316 613 
2 403 467 
2 490 068 
2 576 407 
2 662 475 

I 525 061 

Y 

M*. 

0. 1 

I. 1 
2. 1 

3.2 
4-6 
6.3 
8.2 

IO. 4 

12.8 

0.5 

23.9 

115. 

157.4 
205.6 
260.2 
321. a 
388 7 

542. 

722.6 
822.2 
928.2 

I 040.6 

I 416.4 

1 554.5 
I 699.0 
I 850 
4 162 
7 399 

I 1  560 
16 645 

37 435 

462.8 

629.5 

: x.; 

295 22 6js2 3 

46 209 
55 903 
66 515 
78 a46 
go 494 

IO 856 

I33 323 
I49 423 

1 1  4 I33 

166 433 

1% 350 
203 I73 
222 899 
243 527 
265 055 
287 479 
310 798 
335 009 
360 1x1 
386 099 
412 971 
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I - 
Lat . 
- 

O I  

37 0 

37 0 

I 

( 

< 

37 1' 
I 
I :  

Id 
1: 

37 I!  
I( 

1; 
11 

I! 

37 2( 
21 
2: 
2: 

37 21 
2t 

2; 
28 

25 

37 3c 
31 
32 
32 
34 

37 35 
36 
37 
38 
39 

37 40 
41 
41 
43 
44 

2' 

!4. 72( 
. 72:  

. 771 . 71( . 70' 

'4..69! 
. 6 9 1  
. 681 
. 68: 
* 67; 

4- 67: 
.66; 
. 6 6 1  
. 65t 
.65c 

4.64t 
f 631 . 6 3 ~  
. 625 
. 622 

4. 61E 
. 612 
. 607 
.601 
. 59t 

4. 59c 
.sa5 . 58c 
.574 
.569 

4.563 
. 5 5 8  
. 552 
. 547 . 541 

. 530 

.5'5 
1519 . 514 

1.509 
. so3 
.498 
. 492  
.487 

t .  481 
.476 
.470  
* 465 
.459 

b 454 
.448 
* 443 
.437 
432 

1.426 
.421 
.415 
.41o 
.404 
'. 399 

4. 536 

- 

49.4! 
.4r 
* 4: 
.4: 
.4i 

49.4( 
* 3! 
31 
3' 

* 3! 

49.3' 
3: 

.3: 
* 31 
* 3( 

49. 2! . 21 
.2; 
.2t  
. 2: 

49. a 
* 2. 
.21 . 2c 
, 15 

. 1; 

. I t  . I! 

. I4 

$9.1: 

$9. I f  

. I i  . I1 
*os 
.d 

19- 05 
.d 
.05 
-04 . 02 

19.02 

9. oc 
8. ge 
.97 

18.96 
-95 
-94 
* 93 
.92 

t8 .y  
.90 
* 89 
.87 
.86 

8.85 
.84 
83 

.82 
- 8 1  
8.80 

. 0 1  

- 

74.18 
.16 

15 
I3 

74-10 
.08 
. 0 7  
. 05 
-03  

74.02 
4-00 
3.98 

* 97 
.95 

73.93 
.92 
.90 
89 

* 87 

73.85 
.84 
.82 
.& 
' 79 

73.77 
75 

* 74 
. 7 2  
. 7 I  

73.69 
67 

.66 

. $ A ,  

73-61 
* 59 
.58  
-56  
54 

73.53 
* S I  
49 

.48 

.46 
13.44 

-43 
* 41 
39 

* 38 

73- 36 
-34 
-33  
* 31 
30 

r3.28 
.26 - 25 
23 

13.20 

. I 1  

. 02  

.21  

- 

- 
4'' 

- 
98. go 
-88 
.% 
.4 
.82 

98.80 
77 

* 75 
73 

- 7 '  

ss. 69 
* 67 
* 64 
.62 
.60 

98.58 
a56 
54 

-51 
.49 

9s. 47 - 45 
* 43 
.41 
e38 

98.36 
-34 
32 

* 30 
.28 

98-25 
23 

19 
. I 7  

.21 

98.14 . I 2  
.IO 
.08 
.06 

98-03 
8. PI 
7.99 

* 97 
* 95 

97.92 
-90 
.88 
.86 
.84 

97.81 
79 

* 77 
75 

* 73 
97.70 

.68 

.66 

.64 

.62 
97- 59 

123.63 
.& - 57 - 55 
52 

123.49 
.46 
a43 
-41 
.38 

123.36 
* 33 
* 30 
. 2 7  
* 25 

123.22 

. I 7  
I 4  

123. og 
.06 
e o 4  

3.01 
2.98 

122.95 
* 93 
a 9 0  
87 

.85 

122.82 
79 

.76 
' -74 

. 7 1  

122.68 

.62 

.60 

. 5 7  

122.54 
. S I  
* 49 
.46 
* 43 

122.40 
38 
35 

* 32 
.30 

122.27 . 2.; 

. I 9  

. 1 6  
122. 13 

- 0 7  
* 0s 

:21. gg 

. 2 0  

. I 2  

* 65 

. 21 

. IO 

2.02 

148.36 
33 

* 23 
148.19 

. 1 6  
* I3 . Io 
.06 

1 4 - 0 3  
8.00 
7.97 - 93 

.* go 
147.87 

.% 

.8I  
* 77 
.74 

147.71 
-68 
* 64 
.61  
e 5 8  

147.54 
51 

.48 
-44 
.4I  

147.38 
* 35 
-31 
.28 
.25 

. I 8  
* '5 

.08 

147.05 
7.02 
6.99 

* 95 
e92 

146.89 
* 85 
.82 
79 

* 75 

146.72 
-69 
.66 
.62  
* 59 

146.56 
. 5 2  
* 49 
.46 
.42 

146.39 

:2 

147.22 

. I 2  

173. dl - 05 
3. 00 
2.97 

* 93 
172. Q 

85 
.82 
78 
i 4  

172.70 
.66 
63 - 59 
55 

.48 
*44 
-40 
* 36 

'7.2. 32 
29 

-24 

17 

172.13 
.og 
.06 

172.51 

. 2 I  

2.02 
I. 98 

171.94 
91 

.86 
83 

.79 
171.75 - 71 

* 67 
* 64 
.60 

171.56 

* 45 
e41 

171.37 
* 33 
29 

.26 

:o 

. 2 1  

171.17 

. IO 

I. 02 

' 14 

.06 

170.98 
.94  
91 

-87 
83 

170. .79 - 

8'' 

197.81 - 77 
* 72 
.68 
.64 

197.59 
* 55 
* 51 
.46 
-42 

'97.38 
* 33 - 29 
25 

197.16 

- 0 7  
7.03 
6.98 

. 2 0  

. I 2  

196.4 
a 9 0  

.81 

. 7 7  
196.72 

.68 
64 
59 

* 55 

196. 51  
.46 
.e - 37 
33 

196.29 
.24 

. 1 6  

1 9 6 . 0 7  

5.98 

.89 

-76 
- 7 2  
.67 

85 

.20 

. I 1  

6.02 

.94 

195: 2 

Ig5: 3 
.54 
* 50 
* 45 

195.41 
.36 
e32 
.28 
* 23 

'95. I9 

222.53 
.48 
43 
39 
34 

122.29 
24 
19 

* 15 

222. 05 

1-95 
*90 
-85 

221.81 - 76 
- 7 1  
.66 
.61 

221.56 
5 1  

.46 

.4I 
f 36 

221.32 
* 27 

* I7 

. IO 

2.00 

. 2 2  

. I 2  

221.07 
1.02 
0.97 

* 92 
.87 

220.82 
78 

* 63 

220.58 

: ii 

*5il . 4  

220: 2 
: 3 

.43 
* 38 

. i3  

220.08 
20.03 
'9.98 

: % 

:$ 
219.83 

.79 

64 
219- 59 

I' 

1483.6 
3.3 
2.9 
2.6 
2.3 

1481.9 
I .  6 
1.3 

0.6 

80.0 
79.7 
9.3 
9 .0  

1478.7 
8 .4  
8. 1 
7.7 
7 .4  

1477.1 
6. 8 
6 .4  
6. I 

5 . 8  
1475.4 

5. 1 
4.8 
4 . 4  
4. I 

1473.8 
3.5 
3. I 
2 .8  
2 . 5  

1.8 
1.5 

0.8 

1470.5 
70. 2 

69.9 
9.5 
9. 2 

1468. g 
8.5 
8. 2 
7 .9  
7 . 5  

1467.2 

6. 2 
5 .9  

1465.6 
5 . 2  
4.9 
4.6 
4. 2 

1463.9 

I. 0 

1480.3 

1472. 2 

1 . 2  

2: 

8' 

2967.1 

5 . 2  
4.5 

2963.9 
3.2 
2.6 
1.9 
1.3 

2960.6 
60.0 
59.3 
8.7 
8 . 0  

2957.4 
6.7 
6. I 
5.4 
4-8 

2954.4 
3.5 
2 .8  

1.5 
2950.9 

50. 2 

49.6 
8.9 
8. 3 

2947.6 
6 .9  
6 . 3  
5.6 
5 . 0  

2 w . 3  
3.6 
3.0 
2.3 
1.7 

6. 5. s 

2. 2 

2941.0 
40.3 
39.7 
9.0 
8 . 4  

2937.7 
7 . 0  
6 .4  
5 .7  
5. 1 

2934- 4 
3.7 
3.1 
2.4 
1.8 

2931. I 

30.8 

2927. d 
29. 
9. I 

4450. I 
49.7 

8.7 
7.8 
6.8 

4445.8 
4.8 
3.9 
2.9 
2 .0  

*I. 0 
40. o 
39.0 
8. 1 
7. 1 

5.  1 
4. 1 
3. 2 

4436.1 

2 . 2  

443'. 2 
30.2 
29. ? 
8.3  
7.3 

4426.3 
5 .3  
4.3 
3.4 
2.4 

4421.4 
20.4 
19.4 
4 . 4  
7.5 

4416.5 
5. 5 
4. 5 
3.5 
2.5 

4411.5 
IO. 5 
og. 5 
8 . 6  
7.6 

5.6 
4.6  
3.7 
2. 7 

440'. 7 
400.7 
399.7 
8. 7 
7 .  7 

4396.7 
5 . 7  
4.7 
3. 7 
2 .7  

4391.7 

4406. B 

4' 

5934.3 
3.0 
1.7 

30.4 
29. I 

5927.8 
6.5 
5 . 2  
3 .9  
2. 6 

5921.3 

18.7 
7.4 
6. I 

5914.8 
3.5 

IO. 8 
og. 5 

5908.2 
6 .9  
5.6 
4.3 
3.0 

5901.7 
900.4 
899. 1 

7 .8  
6.5 

5895.2 
4 .9  
3. 5 

90.9 
5888.6 

7.3 
6. o 
4.7 
3.4 

5882. o 
80.7 
79.4 
8. I 
6 .8  

5875.5 
4. 1 
2 .8  
1.5 

70.2 

5868.9 
7 . 5  
6. 2 

4 . 9  
3.6 

5862.3 
60.9 
59.6 
8.3 

20.0 

2 . 2  

2. 2 

6' 

7417.8 

4. 6* d 

73: 'i 
4. 6. 8 

2.9 
1.3 

3. a 

7401.6 
400.0 
398.3 

6.7 
5.  1 

7393.4 
I.  a 

90.1 
88.6 
6.9 

7385.3 
3.7 

8 0 . 4  
78.8 

7377. I 
5 . 5  
3. s 

70. C 

7369. c 
7 . 3  
5 . 1  
4. c 
2.4 

7360. E 
59. I 

7 . 5  
5 . 2  
4. I 

7352. t 
50. s 
49.: 

7 .  t 
6. c 

7344.2 
2.7 

41. c 
39.4 
7.1 

7336. ' 
4.1 
2.5 

31. I 
29. ! 

6. : 
4-! 
2. < 

2. c 

2 . 2  

7327. 

21. 5 

7319. - 
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85 

L.1. 

O f  

37 - 
i 
3 
4 

I 

37 02 

7 
8 
9 

37 10 

13 
14 

I !  
I 2  

37 :g 
17 
18 
19 

37 20 

23 
24 

21 
22 

37 f2 
27 
28 
29 

37 30 
3' 
32 
33 
34 

37 35 
36 
37 
38 
39 

37 qa 
41 
41 
43 
44 

37 45 
46 
41 
48 
49 

37 5c 
51 
5;  
5: 
54 

37 5! 
5t :z 

37 z - 

Meters. 
30.826 

6 
7 
7 
7 

30.827 
7 
7 
7 
7 

30.827 
7 

8 
30.828 

8 
8 
8 
8 

p. 828 
8 
8 
8 
9 

30.829 
9 
9 
9 
9 

30.829 
9 
9 
9 
9 

30 

& 

30.829. 

0 
0 
0 

30.830 
0 
0 
0 
0 

30.830 
0 
I 
1 
I 

P. 831 
I 
1 
I 
I 

30.831 
I 
I 
2 
2 

30.832 

urns of seconds for mid, 
de  latitude 3 7 O  30' 

// 

1 
2 
3 
4 

5 
I 
9 

10 
I 
2 
3 
4 

15 
6 z 
9 

20 
1 
2 
3 
4 

' 5  
I 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 

3 
4 

45 
6 
7 
.8 
9 

50 

3 
4 

1 
2 

1 
2 

7 
8 

2 

M t h .  

30.83 
61.66 
92.49 

123.32 
154. IS 
184.97 
215.80 
246.63 
277.46 

308.29 
339.*2 

400-7 

462.44 
493- 26 
524.09 
5 4.92 

616.58 
$7.41 
678.24 
709.07 
739.90 
770.73 
801.56 
832.38 
863.21 

369.98 

5 ii 5.75 

431.61 

894. 04 

924.87 
955. 70 
986. 53 

I 017.36 
4 8 . 1 9  

109.85 
140.67 
171.50 
202.33 

263.98 
2%. 82 

1356. 
1387.31 
I 418.14 
1448.96 
I 479.79 
I 510.62 

079.02 

233.16 

325. fj.J 

1 541.4i 
1 5 7 2 . 2  
I 603..11 
1633.94 
1664.77 
I 6 9 5 . Q  
1726.43 

; %:2 
I 818.91 
1 849.74 

- - -- 

value of I' 
'ontinuous sums of min- 
tes from latitude 37' w' 

/ 

I 
2 

3 
4 
5 
6 

H 
9 

10 
I 
2 

3 
4 

3 
I 
9 

20 
I 
2 
3 
4 

'5 
7 
8 
9 

P 

3 
4 

I 
2 

3d 
I 
9 

40 

3 
4 

45 
6 

1 
2 

I 
9 

50 
I 
2 
3 
4 

7 a 
2 

Miters. 

I 849.6 
3 699.2 
5 548.8 
7 398.4 
9 248.0 

I I  097.6 
12 947.2 
14 796.8 
16 646.5 

18 496. I 
20 345. 7 
22 '95.4 
24 045.0 
25 894.7 
27 744.4 
29 594.0 
31 443.7 
33 293.4 
35 143. I 

36 992.7 
38 842.4 
40 692. I 
42 541.8 
44 391.5 
46 241.3 
48091.0 
49 940.7 
5' 790.4 
53 640.2 

55 489.9 
57 3 9 .6  
59 I 2 '9.4 

t: %: ; 
64 738.7 
66 588.4 
684  8.2 
7 0  24% 0 

72 137.8 

73 987.6 
75 837.4 
77 687.2 

l? :it : 
;g: 7 

8 3 2 6 6  
85 &: 5 

go 636. o 

98 0350'4 
99 885.2 

103 5 5 0 
101 745: I 

107 IOs x: 8 ::xi 

x 

Mehs. 

t 483.6 
2 967. I 
4 450 .7  
5-934.2 
7 417.8 
8 901.4 

10 84.9 

13 3 9  I 

14 835.6 
22 253.4 
29 671.2 
37 089.0 
44 506.7 
51-924.4 
59 342. I 
66 759.7 
74 1 7 7 . 2  
81 594.7 

8g 012.2 
96 429.6 

103 846.9 
111 264 .1  
118 681.2 
126 098.3 
133 515 .2  
140 932. I 
148 34s. 8 
'55 7654 

163 181.9 
1 7 0  598. 3 
178 015 
266 9 9 7  
355 951 
444 865 
533 730 
622 536 
7x1 273 
799 932 

888 503 
976 975 

1 0 6 5  340 
1 153 587 
1 2 4 1  707 
I 329690 
I 417 526 
I 505 206 
1 592 721 
1*059 

I 767 211 ' 854 169 
1940 922 
2 027 462 
2 1x3 777 
2 199860 

2371 2 7 
2 456 612 
2 667 
2 26441 

I 1  468.5 

2 285 9 

nt i 011. 

Y 

-- 
Me&. 

0 1  

1 .2  
2 . 1  

0 . 5  

3 . 3  
4 . 7  
6 .4  
8.3 

10.5 

13.0 
29.2 

116.9 
'59.1 
207.8 
263. o 
324.6 
392.8 

548. 
636.3 
730.4 
831. I 

938.2 
1051.8 

g1.9 
1.2 

467.8 
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6.0  
4 . 2  
2 . 5  

7150.8 
49.1 

7.4 
5.6 
3.9 

7142. a 

7. Q 

5.3 

7133.6 
1-  9 

30. I 
28.4 
6.7 

7115. o 
3.2 

8. I 
7116. 3 

40* 38. i 

21* 19. 5 
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Lpt. 

-- 
O I  

39 00 
I .. 
3 
4 

39 0s 
6 
7 
8 
9 

39 ' 0  

I3 
14 

39 1 s  
16 
I 7  
18 
'9 

39 20 

I 1  
I2 

21 
22 
23 
24 

39 25 
26 
27 
28 
29 

39 30 
3' 
32 
33 
34 

39 35 
36 
37 
38 
39 

39 40 
41 
42 
43 
44 

39 45 
46 
47 

! 48 

59 
39 60 

Value of 111 

MtferS. 
30.837 

7 
7 
7 
7 

30.837 
8 
8 
8 
8 

30.838 
8 
8 
8 
8 

30.838 
8 
9 
9 
9 

30.839 
9 
9 
9 
9 

9 
9 
40 

30.839 

0 

30.840 
0 
0 
0 
0 

30.840 
0 
0 
0 
I 

30.841 
I 
I 
I 
I 

30.841 
I 
I 
I 
1 

30- @ 
2 
2 
2 
2 

30.42 
2 
2 
2 
2 

3O.w 

;urns of seconds for rnid- 
dle latitude 39" 3 d  

/ I  

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

' 5  
b 
9 

20 
I 
2 

3 
4 
25 
6 

z 
9 

30 

3 
4 
35 
6 
7 
8 
9 

40 

3 
4 
45 
6 

I 
2 

I 
2 

i 
9 

50  

3 
4 

I 
2 

sa 
z 
2 

Meters. 

30.84 
61.68 
92.52 
123.36 

185.04 
215.88 
246.72 

308.40 
339.24 
370.08 
400.92 
431.76 
462.60 
493.44 
524.28 
555.11 
585. 95 

616.79 
647.63 
678.47 
709.31 
740. 1s 
770.99 
801.83 
832.67 
863.5 I 
w. 35 
925. I9 

I 017.71 

I 079.39 
I 110.23 
I 141.07 

I 202.75 

I 233.59 
I 264.43 
1 295.27 
I 326.11 
* 356.95 
1387.79 

154.20 

277.56 

;i:: :; 
1048 .55  

I 171.91 

I 418.63 
I 449.47 

1511. ' 5  

1541.99 
I 572.83 
I 603.67 
1 634.50 
1665.34 
1696.18 
I 727.02 

I 480.31 

: ;%:E 
1 889. 5 s  
I 850.3 

value of 11 

Mclcr. 
1850.22 

* 23 
* 23 
-24 
-24 

1850.25 
* 25 
.26  
.26 
27 

1850.28 
.28 
* 29 
-29 
* 30 

1850.30 
-31 
* 31 
32 

* 32 

1850.33 
* 33 
-34 
* 35 
* 35 

I 850.36 
36 

* 37 

*3i - 3  

1850.38 
39 
39 

* 40 
.40 

1850.41 
* 42 
* 42 
* 43 
-43 

1850.44 
.44 
.45 
.45 
.46 

1850.46 
* 47 
,47 
.48 
.49 

1850.49 
.so 

* 51  
.SI 

1850.52 
52 

* 53 
a53 

:ontinuous w i n s  of mil 
tes from latitude 3g0 01 

- 
I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

3 
7 
8 
9 

30 

3 
4 
35 
6. 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 
- 

Afiters. 

I 850.2 
3 700.5 
5 550.7 
7 400.9 
g 251.2 

1 1  101.4 
12 951.7 

16 652.2 

18 50% 5 
20 352.8 
22 203.0 
24 053.3 
25 903.6 
27 753.9 
29 6% 2 
31 454.5 
33 304.9 
35 155.2 

14 801.9 

37 38 Oo5. 855. 5 
40 706.2 
42 556.5 
44406.9 
46 257.2 
48 107.6 
49 957.9 
5 1  808.3 
53 658.7 

55 509.1 
57 359.4 
59 209.8 
61 060.2 
62 910.6 
6q 761.0 
66611.4 
68 461. g 
70 312.3 
72 162.-7 

74 013.2 
75 863.6 
77 714.0 
79 564.5 

83 265.4 
85 115.9 
86 966. '3 
88 816.8 
90 667.3 

92 5'7.8 

98 069. 
99 910. 

81 414;9 

7 32% 8 

IO1 770. 
103 620.8 

IO7 321.9 
105 471.4 

109 172.4 
111 023.0 

fell- 11 

Longitude. X 

MCt0-S. 

I 443.8 
2 887.6 
4 33'. 4 
5 775.2 
7 219.0 
8 662.9 
IO 106.7 
1 1  550.5 
12 994.3 

I4 438.1 
21 657. I 
28 876.1 
36 095.  I 
43 314. I 
50 533.0 
57 751.9 
64 mo.7 
72 l s s . 5  
79 (08.2 

86 626. g 
93 845.4 
IO1 063.9 
108 282.4 
115  500. 7 
122 718.9 
129 937.1 
137 '55. I 
I 4 4  373.0 
151 59a8 

158 808.4 
166 025.  g 
'73 243 
259 639 
346.403 
432 925 

g; it$ 
.692  I& 

864 54g 

37 4 934 

G: 2: 

778 3 

950 59 

122 349 
208 027 
29 559 

464 1 4 4  
549 177 
634 023 

887 337 
I 971 333 
2 055 091 
a 138 602 
2 221 854 
2 304 838 
2 387 545 
2 469 963 
2 552 osq 

1 036 536 

t v t i c i i i .  

Y 

M#rs. 

0. I 

I. 2 
2. I 

0.5 

4. 3* d 
6.5 
8.5 
IO. 7 

13.2 
29.7 

118. g 
161. g 
211.5 
267.6 
330- 4 
399.8 

478.8 

22: g 

g7: 2 
E:: s 
954.8 

I 070.4 
I 192.6 
1321.4 
I 456.8 

I 598.8 
1747.5 
I903 
4 281 
7 611 

I1 8 g I  
17 I21 
23 300 
30 428 
38 504 

47 527 
57 496 
68 409 
80 266 
93 064 
106 802 
121 479 

171 124 
::; g 
3 ii$ 
229 146 
250 337 
272 450 
295 48x 
319 429 
344289 
370 059 
396 736 
424 317 

I 
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- 
L3t. 

- 
0 

40 00 

I 
1 

3 
4 

40 0 5  
6 
7 
8 
0 

40 IO 
I1 
19 

I3 
I4 

40 15 
16 
17 
I8 
I9 

40 2 0  

21 
22 

"3 
24 

40 "5 
26 
27 
"8 
"9 

40 30 
3' 
39 
33 
34 

40 35 
36 
37 
38 
39 

40 40 
41 
4" 
43 
44 

40 4 5  
46 
47 
48 
49 

40 50 
51 
52 
53 
54 

40 55 
56 
57 
58 
59 

40 60 

- 
1" 

- 

!3. 721 

. 7 1 5  

. 7 1 0  

. 704 

.698 
83. 692 

.686 

.681 

.669 

.658 . 652 

.646 

.640 

. 629 

. 623 

.617 

.611 

. 6 7 5  

3.663 

3.634 

3.605 
.600 
. 594 . 588 
. 58" 

3.576 
* 5 7 0  
.565 
. 559 
. 553 

3. 547 
. 541 
.536 
. 530 
.Sa4 

3.5'8 
. S I 2  
.so6 
. S O 1  

.495 

3- 489 
.433 
* 477 
* 471 
* 465 

3.460 
454 

.448 

. 4 4 2  

.436 

3.430 
.4=4 
419 

* 413 
.407 

3.401 
.395 
.389 
.383 
.377 

3.372 
- 

47.44 - 43 
.e 
.4I 
.qa 

47-38 
-37  
* 36 - 35 
*34 

47.33 
* 32 
-30  
29 

.28 

47.27 
.26 - 25 
* 23 
.22  

47.21 
. 2 0  

* '9 . I8 
. 1 6  

47.15 
I4 
I3 

. I 2  . IO 

47. og 
.08 
. 0 7  
.06 
05 

47.04 

7.00 
6.99 

$6.98 
97 

* 95 
-94 
93 

$6.92 
91 

e 9 0  
.88 
.a7 

16.86 
-85 
-84 
* 83 
.81 

16. @ 
* 79 
* 78 - 77 
* 75 

16.74 

.02 . 0 1  

71. I( . I! . 1.2 

-0s  
71. ot .oc 

.oq . oa 

. I1 

I. 0 1  

70. % 
9'1 

.9f 
-94 
* 92 

7 0 . 9  
a s s  

* 87 
' 85 
* 83 

70.82 
.& 
* 78 
- 7 6  

75 
70.73 

.6a 

.66 

lo. 64 
.62 
.61 - 59 
57 

70.55 
* 54 
52 
50 

.48 

70.47 
e45 
* 43 
-41 
-40 

:z 

10.38 
-36 
-34 
33 
31 

IO. 29 
27 

.26 
e 2 4  
.22 

ro. 20 
. I8  

'7 
15 
I3 

'0. I 1  

94.88 
.86 
.s4 
.8a 
f 7s 

94- 77 
75 - 7= 
7= .a 

94.65 
e63 
.61 
- 5 8  - 56 

94.54 - 51 
e49 
* 47 
-44 

94-42 
-40 
.* 37 
* 35 
* 33 

94.31 
.28 
.26 
-24 
.21  

94- 19 
* 17 
* 14 
. I 2  . IO 

94.07 
-05 
-03 

4-00 
3.98 

93.96 
-93 
91 
.88 
.86 

.8r - 79 

.77 
* 74 

93.72 
* 7 0  
.67 
* 65 
.63 

93.60 
58 
56 

-53 
51 

93.49 

93. 

- 

Latitude qo to 41~--Ara of the pade l  in metas. 

Y' 

118.61 

- 5 5  
5 2  

* 49 
118.46 

.44 - 41 
* 38 
.35 

I 18.32 
29 

.26 
23 

118. I8 
* 15 

-09 
.06 

I 18.03 
8.00 
7.97 
-94 
-91 

. 20  

. I 2  

117.89 - 85 - 83 
.80 
e77  

'17- 74 
.7I 
.68 
* 65 
.62 

117.59 
56 

-53 
50 

e47 

117.44 
* 41 
* 38 - 35 
.32 

117.30 
27 
.24 
. 2 1  
. I 8  

117.15 

e o 9  
.06 
. 03  

r r7.01 
6.98 

.95 

.92 
*%I 

116.86 

.12  

6'' 

142.33 
* 29 
.26 

. I9 
142.15 

.08 
* 05 

141.98 
-95 
.91 
.88 
* 84 

141.81 
- 77 
* 74 
* 70 - 67 

141.63 
.60 
56 
53 

-49 
141.46 

.qa 
39 
35 

-32 

141.28 - 25 

. I 8  

. I4 
141. 1 1  

. 0 7  

.04 
I .  00 
0.97 

140.93 
-90 
.86 
83 

* 79 
140. 76 

72 
.69 
65 

.62 

Iqa- 58 
- 5 5  

.48 

.44 

140.41 - 37 
* 33 
.30 
.26 

140.23 

.22 

. I 2  

2 . 0 1  

. 2 1  

166.05 
6.01 
5.97 

93 
89 

165.84 
.80 
-76 
* 72 
.68 

165.64 
.60 
.56 
* 52 
.48 

165. 44 
.40 
36 - 32 

.28 

165.24 

. 1 6  

.08 
165.03 

4.99 
-95 - 91 
-87 

164.83 
* 79 
75 

- 7 1  
67 

164.63 
* 58 
-54 
-50 
-4 

164.42 
38 

* 34 
30 

.26 
164.22 - 17 

'3 
.og 
* 05 

164. or 
3.97 - 93 

89 
85 

163.81 
.76 
-72 
.68 
.64 

163.60 

.20 

. I2  

1%. 77 
* 72 
.68 

* 5  

-49 
* 45 
-40 
35 

.26 

. I 7  

189.07 

8.9 .w .ss 
188.84 

.80 
* 75 - 7 0  
.66 

188.61 
-56 
* 52 
-47 
e42 

188.38 - 33 
.28 
-24 
* 19 

189.54 

1%. 31 

.21 

. I 2  

9-04 

188. I4 
. I O  
05 

8.00 

187. gr 
.86 
.82 

' a77 
-72 

187.68 

* 54 
e49 

187.44 
* 40 
-35 
* 30 
25 

187.21 
. 1 6  

07 
7.02 

7.96 

3 a 5  

. I 1  

1%. 97 

213.49 
e 4 4  
e39 

:3 
2r3: :d 

* '3 - 07 
3.02 

212.97 
e92 - 87 
.8I 

76 
212.71 

.66 

.61 
* 55 
a 5 0  

212.45 
.40 
* 34 
29 
-24 

212. I8 
* '3 
.08 

2.03 
1.97 

211.92 
-87 
.82 
76 

* 71 
211.66 

.61  
-56 
* 50 
e 4 5  

211.qo 
e35 - 29 
-24 

I9 

2r1:3 
I. 03 
0.98 

* 92 

210.87 
.82 

77 
* 71 
.66 

210.61 
. 55  
.so 
a45 
* 39 

210.34 

1' 

1423.3 
2.9 
2.6 

1.9 
1421.5 

I.  2 
0.8 
0.5 

3. 2 

20. I 

1419.8 
9.5 
9. 1 
8.8 
8.4 

1418. I 

7 . 7  
7 .4  
7 . 0  
6.7 

1416.3 
6 .0  
5.6 
5.3 
4.9 

1414.6 
4.2 
3.9 
3.5 
3.2 

1412.8 
2.5 

I. 8 
1.4 

1411. I 
0.7 
0 .4  

og. 7 

1409.3 
9 . 0  
8.6 
8.3 
7.9 

1407.6 
7 . 2  
6 . 9  
6.5 
6.2 

1405.8 
5 . 5  
5 .  1 
4 .8  
4 .4  

1404. I 
3.7 
3 .3  
3.0 
2.6 

1402.3 

2. I 

IO. 0 

-- 

9' 

2846. $ 

4* 3. 8 
5. 
5.1 

2843.1 
2.4 
1.7 
1 . 0  
40. 3 

2839.6 
8.9 
8 . 2  

z: 5 
2836. I 

5 '4 
4.7 
4 .0  
3.3 

2832.6 
1.9 

30.6 
29.9 

2829.2 
8.5 
7.8 
7. 1 
6 .4  

2825.7 
5 . 0  
4.3 
3.6 
2.9 

2822.2 

I. 2 

0. I. 8 
20.1 
19.4 

2818.7 
8.0 
7.3 

5. 6. 8 
2815. I 

4 .4  
3.7 
3.0 
2 . 3  

2811.6 
0 . 9  

9 . 5  
8.8 

2808. I 
7 . 4  
6.7 
6. o 
5.3 

2804.6 

IO. 2 

- 
8' 

"2: t 
7.7 
6.7 
5.6 

4264.6 
3.6 
2.5 
1 .5  

60.4 

4259.4 
8.4 
7.3 
6 .3  
5 . 2  

4254- 2 
3. I 

50 .0  

4249.0 
7.9 

4.8 
4243.7 

2 .7  
1.6 

40.6 
39.5 

4238.5 
7 . 4  
6 .4  
5.3 
4.3 

4233.2 

30. I 
29.0 

4228.0 
6 . 9  
5.9 
4.8 
3.8 

4222.7 
1 . 7  

20.6 
19.6 
8 . 5  

4217.5 
6.4 
5 .3  
4 . 3  
3.2 

4212.2 

2. I 
I. I 

6. 5. i 

2.2 
1 . 1  

1.  1 
IO. 0 
9. 0 

7.9 
4206.9 

1' 

5693.1 
1.7 

90.3 
88.9 

7.5 
5686. I 

4.7 
3.4 
2.0 

80.6 

5679.2 
7.8 
6- 4 
5 . 0  
3.6 

5672.2 
70. 9 
6 9 . 5  
8. I 
6.7 

5665.3 
3.9 
2.5 

61. I 
59.7 

6.9 
5 . 5  
4.1 
2.7 

565h. 3 

5651.3 
49.9 
8.5 
7. I 
5.7 

5644- 3 
2.9 
1.5 

40.1 
38.7 

5637.3 
5.9 
4.5 
3.1 
I. 7 

5630.3 
28. g 
7.5 
6. I 
4.7 

1 .9  
20.4 
19.0 
7.6 

5616.2 
4 .8  
3 .4  

IO. 6 

5623.3 

2.0 

5609.2 - 

W 

7116.3 
4 . 6  
2.9 

9 . 4  
7107.7 

5.9 
4-2 
2.5 

100.7 

7099.0 
7.3 

11. I 

3. 5 .  5 
2 . 0  

7090.3 
88.6 
6.8 
5.1 
3.4 

7081.6 
79.9 
8. I 

6 .4  
4.6 

7072.9 
71. I 
69.4 

7 . 7  
5 .9  

7064.2 

60.7 
58.9 
7.2 

7055.4 
3.7 
1.9 

50.2 
48.4 

7046.7 
4 .9  
3.1 

41.4 
39.6 

7037.9 
6. I 
4 . 4  
2.6 

30.8 

2.4 

7029. I 

:: 2 
3.8 

7020.3 
18.5 
6.7 
5 . 0  
3.2 

7011.5 

2.0 

__c 
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M&. 
3o.w 

3 
3 
3 

3 0 . 4 3  
3 
3 
3 
3 

3 
3 
4 
4 

30. ))e4 
4 
4 
4 
4 

2 

30.843 

30. a4 
4 
4 
4 
5 

30. &5 
5 
5 
5 
5 

30. %5 
5 
5 
5 
5 

30.842 

6 
6 
6 

30.846 
6 
6 
6 
6 

30.846 
7 
7 
7 
7 

7 
7 
7 
7 

30- 4 7  

30. 847 
I 
8 
8 

30. w 

Sums of seconds for mid- 
dle latitude 40° 30' 

I /  

I 
2 
3 
4 

a 
H 
9 

IO 
I 
2 

3 
4 

I 2  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 

I 
9 

30 

3 
4 

35 
6 

I 
2 

I 
9 

so 
a 
3 
4 

45 
6 

1 

I 
9 

50 

3 
4 

I 
2 

I 
19 
60 

Metns. 

30.85 
61.69 
92' 54 

123.38 
154.23 
185. 07 

246.76 

3 d .  45 
339.30 
370. I4 
400. Y 9  
43'. 83 
462.68 
493.52 
524.37 

215.92 

277.61 

:it 2 
616. go 
647.75 
678.59 
709.44 
740.28 
771.13 
801.97 
832.82 
863.66 
894.51 

925.35 
g 6 . w  

I 017.89 
I 048.73 
1 079.58 
1110.42 

I 172. I 1  
I wz.96 

1233.80 
1264-65 
1 295.49 
I 326.34 
1 357.18 

9 5 7.04  

1141.27 

; :k3 

1 L3.95 

: ;g:2 

1 449.72 
1480.57 

I 5 q . 2 6  
1 73.10 

1 634.79 
1665.64 
1 696.48 
1 727.33 

181g.86 
I 850.71 

1511.41 

Value of I' 

M&. 
1850.54 - 55 

* 56 
-56 
-57 

W O .  57 
e 5 8  - 58 
59 

-59 

1850.60 
.60 
.61 
.61 
.62 

1850.63 
-63 
.6q 
.64 
65 

1850.65 
.66 
.66 
-67 - 67 

1850. 68 
.68 

11150.7 I 
* 71 

* 75 
76 

1850.76 
-77 
-77 
. I 8  
* 78 

185a 79 
-73 
.& 
.& 
.81 

1850.81 
.8a 

:ontinuous sums of min- 
tes from latitude 40' 00' 

I 

I 
2 
3 
4 

5 
H 
9 

IO 
I 
2 

3 
4 

I 2  
7 
8 
9 

a0 
I 
2 

3 
4 

25 
6 

I 
9 

30 

3 
4 

I 
2 

2 
I 
9 

40 

3 
4 

I 
2 

46 
I 
9 

P 
a 
3 
4 

I 

52 
I 
2 

Metm. 

I 850.5 
3 701. I 
5 551.7 
7402.2 
g 252.8 
I1 103.4 ::e ; 
16 655. I 

18 505- 7 
20 356.3 
22 206. g 
24 057.5 
25 w.2 
27 758.8 
29 609- 4 
31 460.0 
33 3'0.7 
35 161.3 

37 012.0 
38 862.6 
40 713.3 
42 564.0 
44 414.6 
46 265.3 
.+I3 116.0 
49 966.7 
51 817.4 
53 668. I 

55 518.8 
57 369.5 
59 220.2 
61 070. g 
62 921. 6 
64 772- 4 
66 623. I 
68 473.8 
70 324.6 
72 '75- 3 

74 026. I 
75 876.9 
77 727.6 
79 578.4 
81 429.2 
83 280.0 

2 ;g: t 
B y 4  

E:c: 
$3:; 

9 0 6 3 2  

99 937.3 
IO1 788. I 
103 6 g o 
105 .& 8 
107 340.7 
1 9  191.5 
111 042.4 

f o r  t h  

..ongitnde. 

Mrlrrr. 

1423.3 

4 269. 
5 693.0 
7 116.3 
8 539.6 
9 962.8 

I1 86.1 

14 232.6 
21 349.0 
28 465.3 
35 581.6 
42 697.8 
49 814.0 
56 930- 2 
64 046.3 

78 278.4 

85 394.3 
92 510. I 
99 62s. 9 

I& 741.6 
113 857.2 
120 972.7 
I28  088. I 

14231 - 5  
I49 433.6 

2 846.2 

12 L. 3 

71 162.4 

I35 y 4  

170 77 
256 140 
341 470 
426 757 
511 990 
597 158 
652 252 
767 260 
852 171 
936 975 

I 0 2 1  661 
I 106218 
I 190636 
1 274 9aq 
I 359 012 
1w949 
1 526 704 
I 610 267 

I693 628 
1 7677 

2024 33 
2 1 q  02 

2 270 597 
2 351 961 = 433 029 
2 513 790 

1 g59 4 
I 942 887 

2 188948 

bc:t i t t i t  . 

Y 

Af.. 

0. I 

I. 2 
2. I 

0.5 

4. 3* 8 
t: 5 

IO. 

13.3 
29.9 
53.2 
83.2 

119.8 
163.0 
212. g 
269.4 
332.6 
402.5 

479.0 
562.2 
652.0 
748. 
851. 

961.4 
I 077.8 
I 200.8 
1 330.5 
I 466.9 

1 w.9 
1759.6 
I 916 
4 311 
7 663 

11 972 
I? 238 
23 460 
30 637 
38 768 

57 8 
68 875 
80 811 
93 695 

107 525 
I 2 2  300 
138 or7 
'54 675 
172 272 

190 805 
210 272 
230 671 
251 998 
274 252 

297 430 
321 528 
346 543 
372 473 
399 314 
427 063 

47 g 
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Lat. 

0 )  

41 00 
I 
2 

3 
4 

41 05 
6 
7 
8 
9 

41 I O  
11 
I 2  

13 
I4 

41 15 
16 
1 7  
I8 
'9 

41 20 

2 1  
22  

23 
24 

41 '5 
26 
27 
28 
29 

41 30 
31 
31 
33 
34 

41 35 
36 

39 

41 40 
41 
42 
43 
44 

4' 45 
46 
47 
48 
49 

41 50 
S I  
52 
53 
54 

41 ss 
56 
57 
58 
59 

41 60 

:; 

i 

1// 

..-- 

23.372 
.366 
.360 
' 3.54 
.348 

23.342 
' 336 
.330 
.324 
.318 

23.3 '3 
.307 
.301 
. 2 9 5  
. 2 8 y  

23. 283 
* 2 7 7  
. 2 7 1  

. 265 

.259  

23. 253 
. 2 4 7  
. 2 4 1  
.236 
.230 

23.224 
.218 

.206 
, 2 1 2  

. z o o  

23. '94 . 188 
. I81 
. 176 
. 170 

23. 164 
. I 5 8  
. 151 
. 146 
. 140 

. 128 

. 121 

7'7 

23. 105 

' og9 
' 9 3  
. 087 
,081 

2 3 . w  
.069 
.063 
.057 
.os1 

13.045 
.039 
.033 
, 0 2 7  

23.015 

23. I34 

'I1 

. 0 2 1  

- 

.- 

$I/ 

- 

c. 74 
73 
72 

* 71 
70 

46.68 
67 

.66 

.65 
* 64 

46.63 
-61 
.60 
.59 
a 5 8  

46.57 
. 55 
* 54 
* 53 
* 5 2  

46.51 
-49 
.48 
* 47 
.46 

46.45 
a 4 4  
-42 
.41 
* 40 

46.39 
38 
36 

f 35 
* 34 

46.33 - 32 
* 30 
* 29 
.28 

46.27 
.26 
-24 
.23 

46.21 

. '9 

. I7 . 16 

46  1s 

. 2 2  

.a 

.rq 

. '3 . I1  
. I O  

46.09 .os 
.07 
. 05 
-04 

4 - 0 3  

__ 

8/' 
- 

70. 1.1 

.08 

.06 

.04 
70.03 
70.01 
69.99 

.97 
e 9 6  

69.94 
.92 
e 9 0  
.88 
87 

69.85 
83 

.81 

.& 
* 78 

69.76 
* 74 
.73  
a 7 1  
e 6 9  

69.67 
* 65 
63 

. I O  

.62 

.60 

69.58 
f 56 
* 55 
53 - 51 

69.49 
-47 
.46 
-44 
-42 

69.40 
* 38 
* 37 
* 35 
.33 

69.31 

.26 
e 2 4  

:P 
69.22 

- 19 
* 17 
* 15 

69. I3 

.08 

.06 

. 21 

. I2 . IO 

69.04 
- 

- 

4/' 
- 
93.49 

46 
.44 
.4I 
.39 

93.37 
a 3 4  
.32 
* 30 

27 

93.25 
* 23 

.18 

.16 

93.13 

.O8 

.06 

.w 
93-01 
2.99 

97 
-94 
92 

92.89 
.87 
* 85 
.82 
.& 

. 2 0  

. I 1  

92-78 
* 75 
* 73 
* 70 
.68 

92.66 
63 

.61 
* 59 
-56 

92.54 
* S I  
49 

.47 

.44 
92.42 

39 
.37 
.35 
.32 

92.3'1 
* 27 
25 

* 23 

92.18 . IC 
. 13 

.os 
92.06 

. x  

. I I  

- 

Latitude 41O to q z 0 - h ~ ~  of the pudel in metcrs. 

r16.86 
83 

.80 

. 7 7  

.74 
116.71 

.68 
65 

.62 
59 

I 16.56 
e53 
.so 
* 47 
.44 

116.42 
39 

.33 
* 30 

I 16.27 
* 23 

.18 
I5 

116.12 
-0g 
.06 
* 03 

6.00 

115.97 
.94 
.91 
* 88 
* 85 

115.82 
.79 
.76 
.73 
. 7 0  

I 15.67 
64 

.61 
* 58 
* 55 

115.52 
49 

* 46 
.43 
* 40 

115.37 
*34 
.31 
.2a 
. 2 5  

115.22 

* 19 
.16 
* 13 

Il5.07 

36 

.2I  

. IO 

140.23 
. '9 . 16 

e09 
140. 05 
40.02 
39.98 

95 
* 91 

139.88 .a 
.& 
* 77 
* 73 

139.70 
.66 
* 63 
59 
56 

139.52 
.48 
45 

.41 
* 38 

139.34 
* 31 
* 27 
e 2 4  

. I 2  

.a 

139.16 
'3 

.O9 

.06 
9.02 

138.99 
* 95 
.9r 
.88 
.84 

138.81 
* 77 
f 73 
* 70 
.66 

138.63 
.59 
.56 
f 52 
.48 

138.45 
* 41 - 38 
e 3 4  
.30 

1 9 - 2 7  
* 23 
. 16 
.20 

. I2  
138. cq 

163.60 
-56 
. 5 2  
.48 
e 4 4  

163.39 
* 35 
* 31 
* 27 
23 

163.19 
* 1s 

.06 
3.02 

162.98 
m . 9 4  
* 90 
.86 
.8I 

162.77 
* 72 
.69 
.65 
.61 

162.56 
. 5 2  
* 48 
.44 
*qo 

162.36 
f 32 
.28 
23 

f 19 
162.15 

a 0 7  

. I1 

. I1  

2.02 

1.98 
161. w 

-90 
.86 
.82 

77 
161.73 

.69 

.65 

.61 
* 56 

161.52 
* 48 
.44 
* 40 
35 

161.31 
. 2 7  
.23 
. I 9  
* €4 

161. IO 

- 
Y' 

- 
110.34 

.29 

.23 . I 8  

. '3 
!IO. 08 

09. 97 
.92 
.86 

mg. 81 
* 76 
* 71 
* 65 
.60 

209.54 
* 49 
e 4 4  
* 39 
33 

209.28 

. I7  

* 07 
log. 01 

8.96 
* 91 
.85 
.80  

208.75 
.69 
.64 
- 5 8  
* 53 

zQf3.4 
* 43 
37 

* 32 
.26 

208.21 
.16 

IO. 02 

. 2 2  

. I 2  

. I C  
8. os 
7-99 

Zg. 94 
* 85 
.81 
.7E 
. 7 2  

207.65 
.6z 
. St 

51 
.4! 

W.4(  
. 3! . 25 
. I2 

207. 1: 

.a 

- 

1' 

1402.3 
1.9 
I. 6 

0.9 
1400.5 
400.2 
399.8 

9.5 
9. I 

1398.8 
8.4 
8. o 
7. 7 
7.3 

1397- 0 
6.6 
6.3 
5.9 
5.6 

1395.2 
4.8 
4.5 
4. 1 
3.8 

1393.4 
3.1 
2.7 
2.4 

1391.6 
1.3 
0.9 
0.6 

90.2 

1389.9 
9.5 
9. 1 
8.8 
8.4 

1388. I 
7.7 
7.3 
7 . 0  
6.6 

1386.3 
5.9 
5.6 
5. = 
4.8 

134.5 

3.8 

I .  2 

2 . 0  

4-1 

3.4 
3.0 

1382.7 
2.3 

I .  6 
2 . 0  

1.2 
13h. 9 

280s. 6 
3.9 
3. 2 
2.4 
1.7 

2801.0 
800.3 
799.6 

8.9 
8.2 

2797.5 
6.8 
6. I 
5.4 
4.7 

2794.0 
3.3 

:: i 
I. I 

2790.4 
89.7 
9.0 
8.2 
7.5 

2786.8 
6. I 
5.4 
4.7 
4.0 

2.6 
I. 9 

80.4 
2779.7 

7.5 
6.8 

2776. I 
5.4 
4.1 
4. c 
3. .I 

2783.3 

I. I 

P: 9 

277f: 2 

276g 

I. 1 

70.4 
69. i 

7.5 
6. 2 
6. I 

2765.1 
4. ; 
3- 5 
3. : 
2. I 

2761: 

a/ 

4306.9 
5 . 8  
4.7 
3.7 
2.6 

4201.6 
200.5 

199.4 
8.4 
7.3 

4196.3 
5.2  

4. 1 
3. 1 
2.0  

41g: :: 
8.8 
7.7 
6.7 

4185.6 
4.5 
3.5 
2.4 
1.3 

4180.3 
79.2 
8. I 
7. 1 
6. o 

4174.9 
3.8 
2.8 
1.7 

70.7 
41%- 6 

8.5 
7.4 
6.3 
5.3 

4164. a 
3. 1 

61. c 
59.4 

4158.8 
7 . 1  
6.1 
5. 
4.5 

4153.4 
2.4 
1 . :  

50. z 
49. 1 

4148. ( 
7. ( 
5 .5  
4 . 1  
3. ; 

4142. ; 

2. c 

1' 

5609.2 
7.7 
6.3 
4.9 
3.5 

5602. I 
600.7 
599.2 

7.8 
6 4  

5595.0 
3.6 

90.7 
89.3 

5587.9 
6.5 
5 . 0  
3.6 

5580.8 
79.4 
8. o 
6.5 
5. ' 

5573.7 

69.4 
8. o 

5566.6 

2.2  

2. 2 

70. 2* il 

5.1 
3.7 

63l 
sssg. 4 

. a  
6.6 
5. I 
3.7 

5552. 
50. 
49.4 
8. c 
6- 5 

5545. I 
3.1 
2. a 

40. E 
39.4 

5537. s 
6.5 
5 .  c. 
3.6 

5530.7 

6.4 
5 . 0  

5523.5 

2.2  

29* 7. d 

- .- 

6/ 

7011.5 
009.7 

7.9 
6. I 
4-4 

7002.6 
7000.8 
6999.1 

7- 3 
5 . 5  

6993.8 

90.2 
88.4 
6.7 

6984.9 
3. 1 

81.3 
79.6 
7.8 

6976.0 
4- 2 
2.4 

70.7 
68.9 

6967. 1 
5.3 

60.0 

6.4 
4.6 
2.8 

51. I 

6949.3 
7.5 
5.1  
3.9 

awe. 3 
38.5 
6.7 
5. C 
3.1 

6931.4 
29.6 

7. e 
6. c 
4 - 2  

6922.4 
20. t 
18. t 
7. c 
5.  : 

6913.4 
[I. t 

8. c 
6. : 

2.0 

:: a 
6958.2 

2. I 

09.2 

W '  - 
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Sums of seconds for mid- 
dle latitude 4x0 30/ 

- 
Lat. 

-- 
a /  

41 00 
I 
2 

3 
4 

41 05 
6 
7 
8 
9 

41 IO 

13 
I4 

41 15 
16 
I7  
I8 
19 

41 20 

23 
24 

41 25 
26 
27 
28 
29 

41 30 
31 
32 
33 
34 

41 35 
36 
37 
38 
39 

41 40 
41 
42 
43 
44 

41 45 
46 
47 
48 
49 

41 50 
51  
52 
53 
54 

41 55 
56 
57 
58 
59 

41 60 

11 
I 2  

21 
22 

- 

value of 1’ 

- 

value of I/’ 

Mctfls. 
30.84: 

30. 84; 

8 
8 
8 

8 
9 
9 

30.849 
9 
9 
9 
9 

30.849 
9 
9 

49 
50 

30.850 
0 
0 
0 
0 

30.850 
0 
0 
0 
0 

30.85 I 
I 
I 
I 
1 

30.851 
I 
I 
I 
I 

30.85 I 
2 
2 
2 
2 

30.852 

2 
2 
2 

30.852 

3 
3 
3 

3 
3 
3 
3 

p. 853 

2 

30.853 

/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 

H 
9 

20 
I 
2 

3 
4 

7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

5 0  

3 
4 

I 
2 

2 
7 
8 
9 
60 

Latitude 4 P  to 42°-Mcridional arcs. 

Mctcs. 

30.85 
61.70 
92.55 

123.40 
154.25 
185.10 
215.95 
246.80 
277.65 

308.51 
339.36 
370, 21 
401.06 
431.91 
462.76 
493.61 
524.46 

$2: 
617.01 

678.71 
647.86 

79.56 
740.41 
771.26 
802. I1  
832.96 
863.82 
894.67 

925.52 
956.37 
987.22 

I 018.07 
I 048.92 
1 079.77 
I I IO. 62 
1141.47 
I X72.32 
I 203.17 

I 264.87 
1295.72 
1326.57 
1357.42 
I 388.27 

I 449. 98 
I 480.83 
~ 5 1 1 . 6 8  

1 542.53 

I 604.23 
I 635.08 

I 696.78 

I 234.02 

1419. I2 

1 573.38 

1 665.93 

1 758.4 
1789.3 

I727.6j 

I 820. I$ 
I 851.03 

Mckrs. 
1850.87 

.87 

.88 

.89 
89 

1850. go 
.90 
* 91 
.91 
* 92 

1850.92 
* 93 
93 
.94 
* 95 

1850. 95 
96 

.96 

.97 
97 

I 850. g8 
.98 
* 99 

0.99 
I. 00 

1851.01 
. 01 
.02 
.02 
. 0 3  

1851.03 

. O j  

.oq 

.04 

e 0 5  

1851.06 
. 0 7  
.07 
* 08 
.08 

185I.og 
e o 9  . IO 
. IO 
. I 1  

1851.11 . I 2  . I 2  
. I 3  
* I4 

1851.14 
1s 

. I 5  . 16 
$16 

1851.17 

. 18 

. I9 
1851.20 

: 3 

Zontinuous sums  of min- 
ites from latitude 4 10 00’ 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I1 
I2 

13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

2 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Mctms. 

I 850. g 

5 552.6 
7 403.5 
9 254a4 

11 105.3 
12 956.2 
14 807. I 
16 658. o 

I8 Sog. 0 

20 359.9 
22 210.8 
24 061.8 
25 912.7 
27 763,7 
29 614.6 
31 465.6 
33 316.5 
35 167.5 

37 018.5 
38 869.5 
40 720.4 
42 571.4 
44 422.4 
46 273.4 
48 124.4 
49 975.4 
51 826.5 
53 677.5 

55 528.5  

3 701.7 

ji 379.6 
59 230.6 
61 081.6 
62 932.7 
64 783.8 
66 634.8 
68 485.9 
70 337.0 
72 188.0 

74 039.1 
75 89.2 
77 741.3 
79 592.4 
81 443.5 
83 294.6 
85 145.7 
86 996.9 
88 848.0 
90 699. 1 

92 550.3 
94 401.4 
96 252.5 
98 103.7 
99 954.9 

IO1 806.0 
103 657.2 
105 508.4 
I07 359.6 
log 210.7 
I11 061.9 

flit. t I I  

Longitude. 

o /  

0 1  
2 
3 
4 

0 5  
6 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

1 0 0  

05 
IO 
15 
20 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  

5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

2 0 0  

10 00 
I1 00 
I 2  00 
I3 00 
14 00 

15 00 
16 00 

17 00 
I8 00 
19 * 
20 00 
21 00 
22 00 

23 00 
2 4 0 0  
25 00 
26 00 
27 00 
2800 
29 00 
30 00 

Mctcrs. 

I 402.3 
2 804.6 
4 206.9 
5 609.2 
7 011.5 
8 413.7 
g 816. o 

1 1  218.3 
1 2  620.6 

14 022.9 
21 034.3 
28 045.7 
35 057.1 
42 068.5 
49 079.8 
56 ogr. 1 
63 102.3 
70 113.5 
77 124.6 

s4 135.6 
91 146.6 
98 157.4 

105 168.2 

119 189.5 
126 200. o 

140 220.6 

I12 178.9 

133 210.3 

I47 230.7 

I54 240.7 
161 250.5 
168 260 
252 363 
336 432 
420 457 
504 428 
588 332 
672 I59 
755 897 

839 537 
923 4 7  

1 cxJ6 475 
1 089 752 
I 172886 
I 255 866 
I 338 681 
I 421 321 
1 503 775 
I 586 031 

I 668 079 
1 749 909 
1831 sog 
I 912 86g 
1 993 978 
2 074 826 
2 155 402 
2 235 695 
2 315 695 
2 395 392 
2 474 774 

0. I 

I. 2 
2. I 

0.5 

4. 3* 8 
6.6 
8.6 

IO. 8 

‘3.4 
30. I 
53.5 
83.6 

120.4 
163.9 
214. I 
270.9 
334.5 
404.7 

481.7 
565.3 
655.6 
752.6 
856.3 
966.7 

1083.8 
I 207.6 
1338.0 
1 475.1 

I 619.0 
1 769.5 
1927 
4 335 
7 706 
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I ht i tude 420 to 430-A~~  of the parallel in meters. 
- 

L8t. 

O I  

W a :  
I 
I 
2 

4 

4 0: 
c 
7 
E 
s 

42 IC 
I1 
I 2  

13 
I4 

4 1 5  
16 
1 7  
I8 

15 

42 zc 
21 
22 

23 
24 

42 2 5  
26 
27 

29 

42 30 
31 
32 
33 
34 

4 35 
36 
37 
38 
39 

4 40 
41 
42 
43 
44 

W 45 
46 
47 
48 
49 

4 50 
51 
52 
53 
54 

4 55 
56 
57 
58 
59 

4 6 0  

2!! 

23.015 
-9 

* 003 
2.997 
.991 

a#. 985 
.979 
.973 
* 967 
.961 

22.955 
.949 
.942 
.936 
.930 

,918 
. ( ) I 2  
.go6 
.9m 

12.894 

22. 924 

.888 

.88a 

.876 

.870 
22.864 

.858 

.8Sa 

.846 

.840 

22. 834 
.828 
.822 
.8 '5  
.8og 

12. 8a3 
797 

* 79' 
785 

f 779 

22. 773 
.767 
.761 
. 7 5 5  
' 749 

!a. 74a 
* 736 
* 730 . 724 
.718 

12. 712 
.706 
. 7 m  
.694 
.688 

12. 681 
.675  . 669 
.663 
.657 

2. 651 

46.03 

6. or 
5.99 

* 98 
45.97 

* 96 
*95 
e93 
.92 

45.9' 
-90 
.88 - 87 
.86 

45.85 
* 84 
.82 
.81 
.80 

45.79 
* 78 
* 76 
* 75 
e74 

45.73 
72 
70 
69 

.68 

45.67 
.66 
* 64 
-63 
.62 

45.61 
59 

.58 
-57  
-56 

45.55 
* 53 
'52 
-51  
-50 

65-48 
47 

.46 
a45 
-44 

*5.42 
41 

* 40 
4 9  
38 

*5. 36 
35 
-34 
a33 
.31 

6 - 3 0  

.02 

- 

a/' 
- 

69. aq 
03 

9.01 
8-99 

* 91 
68-95 

-94 
9s 
.F 
.8E 

68.a 
* 85 
* 83 
.81 
75 

68.77 
75 

.74 
* 7s 
7c 

68.68 
.66 
65 

* 63 
.61 

68.59 
* 57 
e 5 6  
54 

* 52 

68. Sa 
* 48 
.46 
.45 
* 43 

68.41 
39 
37 
36 

e 3 4  

68.32 - 30 
.28 
.26 
25 

58.23 

I9 
I7 - '5 

58.14 

.08 

.06 
58.04 

so3 
8.01 
7-99 

* 97 

.21 

. I2 . IO 

57. QS 

4" 

- 
92.06 
-04 

1-99 
e96 

91.94 
92 
-89 
' 87 
.84 

91.82 
.79 
* 77 
75 

* 72 
91-70 

.67 
* 65 
.62 
.60 

2.01 

91.58 
* 5s 
53 

e 5 0  
.48 

91.46 
-43 - 41 
.38 
36 

91.33 
31 
29 

.26 
-24 

91.21 - 19 
I7 

* I4 . I2 

9 1 . 9  
-07  
eo4 

0.99 
90.97 

* 95 
* 92 
e 9 0  - 87 

90.85 
.82 
.80 
* 77 
75 

90.73 - 70 
.68 
-65 
-63 

90.60 

1.02 

- 
6" 

- 
I 15. 0 7  

e o 4  
5. ox 
4.98 

* 95 
I 14.92 

.sg 

.86 
* 83 
.8c 

114 77 
74 

* 7' 
.68 
.65 

114.62 
.59 
.56  
* 53 
* 50 

114.47 
a 4 4  
.4I 
* 38 
* 35 

I 14.32 
29 

.26  
' 23 

t 

. 20  

114. I7  

. 'I 
I4 

.08 
* 05 

I 14.02 
3.99 
.96 
.93 
.90 

I 13.87 
.84 
.81 
.77  
' 75 

r13.71 
.68 
65 

.62 
* 59 

113.56 
53 

.SO 
-47 
-44 

113.40 
* 38 
* 35 
a31 
.28 

113.25 

- 
6'' 

__. 

138. og 
. 05 
8. 02 

7.98 
* 94 

'37.91 
* 87 
-84 
.& 
.76 

137.73 
-69 
* 65 
.62 
a 5 8  

'37.55 

.47 

.44 

.40 

137.37 
.33 
* 29 
.26 
.22 

137. I8 

. I1 
* 1s 
- 07 
.04 

'37.00 
6.97 

* 93 
89 

.86 
136.82 

.78 

.75 
-71  
.67 

136.64 
.60 
56 

.53 
* 49 

136.45 
.42 
e38 
35 
31 

136.27 
-24 

.16 - I3 
136.09 

-05 
6.02 
5-98  
-94 

135.91 

.20 

- 
1'' 
- 
161. IO 

.06 
I. 02 

0.98 
93 

160.89 
* 85 
.81 
.76 
72 

160.68 
* 64 
.60 
- 5 5  
51 

160.47 
* 43 
* 39 
.34 
* 30 

160.26 

. I8 
' I3 
*og 

160. 05 
do. 01 

59.97 
92 

.88 

159.84 
.80 
* 75 
* 71 
.67 

159.62 
-58 
54 

- 5 0  
45 

159.41 
-37 - 32 
.28 
-24 

'59.19 
15 

-07 
9.02 

-94 
-90 
.86 
.SI 

158.77 
* 73 
-69 
.64 
.60 

158.56 

.22 

. I1 

158.98 

8'' 

184. I2 

a 0 7  
4.02 
3.97 

* 93 
183.88 

* 73 
.68 

183.64 
* 59 
a54 
* 49 
-44 

183.40 
' 35 
' 30 
* 25 

183.15 

.06 
3.01 
2.96 

182.91 
.86 
.8I 
.77 
-72 

182.67 
.62 
* 57 
-52  
.48 

182.43 
-38 

9 .7 

. 2 0  

. I1 

: 32; 
23 

182.18 
'4 

-0g 
2. 04 
1.99 

18I. 94 
* 89 
84 

.79 
74 

181.70 
* 65 
.60 
* 55 - 50 

181.45 
-40 
* 35 
-30 
.26 

181.21 

- 

W' 

207- 3 
7.02 
6.97 
e91 

206.86 
.8I - 75 
70 

.64 

206.59 
* 54 
-48 
-43 
37 

206.32 
* 27 

.16 

.21 

. I O  

206.05 
6.00 
5.94 
-89 
* 83 

205.78 
* 72 
e67 
.61 - 56 

20s. 50 
e45 
-39 
e34 
.28 

205.23 
* I7 

eo7 
5.01 

zoq. 96 
-90 
e 8 5  
79 
74 

204.68 
* 63 
57 

a 5 2  
.46 

* 36 

. I 2  

204.41 

30 
-24 
I9 

zoq. 14 
.08 

4.02 
3-96 

2Q3. 'PI 6 

1' 

1380.9 
0.5  

79.8 
9.4 

'379.1 
8.7 
8.4 
8.0 
7.6 

1377.3 
6.9 
6.5 
6.2 
5.8 

1375.5 
5.1 
4.7 
4.4 
4.0 

1373.7 
3.3 
2.9 
2.6 

0. 2 

2.2 

1371.8 

I. I 
1.5 

0.7 
0.4 

1370.0 
69.7 
9.3 
8.9 
8.6 

1368.2 
7.8 
7- 5 
7.1 
6.7 

1366.4 
6. o 
5.6 
5.3 
4.9 

'364.5 
4.2 
3.8 
3.5 
3. 1 

1362.7 
2.4 

I. 6 
1.3 

1360.9 
0.5 

60.2 
59.8 
9.4 

1359- I 

2 . 0  

4' 

2761.8 
I. I 

60.4 
59.6 
8.9 

2758.2 
7.5 
6.7 
6.0 
5.2 

3. 
3. I 
2.3 
I. 6 

2750.9 
50.2 
49.5 
8.7 
8.0 

2747.3 
6.6 
5.9 
5-  I 
4.4 

-2743.7 
3.0 

1.5 
0.7 

2740.0 
39.3 
8.6 
7.8 
7. 1 

2736.4 
5.7 
5 . 0  
4.2 
3.5 

3754.2 

2.2 

2732.8 
2.0 
1.3 

30.6 
29.8 

8.4 
7.6 
6.9 
6. I 

2725.4 
4.7 
4.0 
3.2 
2.5 

2721.8 

20.3 
19.6 
8.8 

2718. I 

2729. I 

I. I 

a/ 

4142.7 
1.6 

40.5 
39.4 
8.3 

4137.2 
6.2 
5.1 
4.0 
2.9 

4131.8 
30.7 
29.6 
8.6 
7.5 

4126.4 
5.3 
4.2 
3. 1 

4121. o 
'9.9 
8.8 
7.7 
6.6 

4115.5 
4.4 
3.3 

2.0 

2.2 
1.2 

41x0. I 

Og. 0 
7.9 
6.8 
5 -  7 

4104.6 
3.5 
2.4 
1.3 

4099. I 
8. o 
6.9 
5.8  
4.7 

-3.6 
2.6 
1.5 

100.2 

g: :: 
m. 2 

7. 1 
6. o 
4.9 
3.8 

4082.7 
I. 6 

80.5 
79.4 
8.3 

4077.2 

4' 

5523.5 

20.6 
19.2 
7.8 

55'6.3 

2. I 

4.9 
3.4 

IO. 5 

5509.1 
7.6 
6.2 
4.7 
3.3 

5501. 9 
500.4 
499.0 

7.5 
6. I 

5494.6 

2.0 

3.2 
I. 7 

90.2 
88.8 

5487.3 
5.9 
4- 4 
3.0 
1.5 

5480.1 
78.6 

7.2 
5.7 
4.3 

5472.8 
71.3 
69.9 
8.4 
7.0 

5465.5 
4.0 
2.6 

61. I 
59.7 

5458.2 
6.7 
5.3 
3.8 . 2.3 

5450.9 
49.4 
7.9 
6.5 
5.0 

5443- 5 

40.6 
39.1 

7.7 
5436.2 

2. I 

5/ 

6904.4 

900.8 w.0 
7.2 

6895.4 
3.6 
I. 8 
90.0 
88.2 

6886.4 
4.6 
2.7 

80.9 
79.1 

6877.3 
5.5 
3.7 
1.9 

70. I 

6868.3 
6.4 
4.6 
2.8 

61. o 
6859.2 

7.4 

3.7 
1.9 

6850. I 
48.3 
6.5 
4.6 
2.8 

6841. o 
39.2 
7.4 
5 . 5  
3.7 

6831.9 
30. I 
28.2 
6.4 
4.6 

6822.7 
20.9 
19. I 
7.3 
5- 4 

6813.6 
11.8 
09.9 
8. I 
6- 3 

-4 4 
2.6 

800.8 
798.9 

7. I 
6795.3 

2.6 

5.6 

- 



95 

Lat. 

O I  

4 2 0 0  
I 
2 

3 
4 

42 05 
6 
7 
8 
9 

42 10 
I1 
I2 

'3 
I4 

42 I5 
16 
17 
18 
19 

42 20 

23 
24 

42 25 
26 
27 
28 
29 

42 30 
31 
32 
33 
34 

42 35 
36 
37 
38 
39 

42 40 
41 
42 
43 
44 

(z 45 
46 
47 
48 
49 

42 50 
51 
52 
53 
54 

42 55 
56 
57 
58 
59 

4260 

21 
22 

- 

Jalue of I// 

Meters. 

3 
3 
4 
4 

4 
4 
4 
4 

30.854 
4 
4 
4 
5 

30.855 
5 
5 
5 
5 

30.855 
5 
5 
5 
5 

30.856 
6 
6 
6 
6 

30.856 
6 
6 
6 
6 

30.856 
7 
7 
7 
7 

30.857 
7 
7 
7 
7 

30.857 

8 
8 

30.858 
8 
8 
8 
8 

30.858 
8 
8 
9 
9 

30.853 

30.854 

i 

30.859 

/ I  

1 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

2 
7 
8 
9 

20 
1 
2 

3 
4 

' f 
7 
8 
9 

30 

3 
4 

1 
2 

35 
7 
8 
9 

40 

3 
4 

45 
6 

I 
2 

B 
9 

50 

3 
4 .  

I 
2 

i 
d 

h m s  of seconds for mid- 
dle latitude 42" 30' Value Of I' 

MeIiYs. 

30.86 
61.71 
92.57 

123.42 
154.28 
185.14 
215. 99 

277.70 

308.56 
339.42 
370.27 

462. s4 
493.70 
524.55 
555.41 
586.26 

617. 12 
647,98 
678.83 
709. 69 
740.54 
771.40 
802.26 
833. 11 
863.97 
894.82 

925.68 

I 018.25 

246.85 

401. 431- 9 3 

9 6.54 
9 5 7.39 

I 049. I O  

1 079.96 
I 110.82 
I 141.67 

1203.3 

1 234.24 
I 265. IO 
I "95.95 
I 326.81 
1357.66 
I 388.52 
1 419.38 
1 450.23 
I 481. cg 
1511.94 

1573.66 
1604.51 
1 635.37 
I 666.22 
1697.08 
1727.94 
1 758.79 
1789.65 
I 820.50 
I 851.36 

I 112.58 

1542.80 

Meters. 
1851.20 

. 2 0  

.21 

.21 

.22 

1851.22 
* 23 
* 23 
-34 

1851.25 
.26 
.26 
.27 - 27 

1851.28 
.28 
* 29 
29 

* 30 

1851.30 
* 31 
a32 
32 

* 33 

e34 
*34 
* 35 
35 

1851.36 
* 37 
* 37 

1851.33 

-38 
* 38 

1851- 39 
39 
*4JJ 
-40 
* 41 

1851.41 - 42 
43 

* 43 
e 4 4  

1851.44 
.4$ 
* 45 
.46 
.46 

1851.47 :s - 49 
* 49 

1851.50 
* 50 
51 

* 51  
* 52 

1851.52 

:ontinuous sums.of min- 
.tes from latitude 4 2 O  00' 

I 

I 
2 .  
3 
4 

i 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

356 
7 
8 
9 

40 

3 
4 

45 
6 

I 
2 

z 
9 

50 

3 
4 

I 
2 

Ir 
9 
60 
- 

MCtt7.S. 

I 851.2 
3 702.4 
5 553.6 
7 404.8 

12 958.5 
I4 809.7 
16 661.0 

18 512.2 
20 363.5 
22 214.7 
24 066.0 
25 9'7.3 
27 768. 5 
29 619.8 
31 471.1 
33 322.4 
35 173- 7 

37 025 .0  
38 876.3 
40 727.6 
42 578.9 
44 430.3 
46 281.6 
48 132.9 
49 984.3 
51 835.6 
53 686.9 

55 538.3 
57 389.7 
59 241.0 
61 092.4 
62 943.8 
64 795.2 
66 646.6 
68 498. o 
70 349.4 
72 200.8 

74 052 .2  
75 903.6 
77 755.0 
79 6f35.4 
81 457.9 

g 256. o 
I1 107.3 

t: E: d 
87 012.2 
88 863.7 
90 715.1 
92 566.6 
94 418. I 
96 269.5 
98 121.0 
99 972.5 

IOI 824.0 
103 675.5 
105 527.0 
107 378.5 
~ o g  230. o 
111 081.6 

MeIiYs. 

1380.9 
2 761.8 
4 142.7 
5 523.5 
6904.4 
8 285.3 
9 666.2 

12 428.0 

13 808.8 

27 617.6 
34 522. o 

48 330.6 

69 043.1 
75 947.2 

82 851.2 
89 755.1 
96 658.9 

103 562.6 
I IO 466.3 
117 369.8 
124 273.2 
131 176..5 

I1 047. I 

20 713.2 

41 426.3 

55 62 234.8 139.0 

138 079.7 
144 982.7 

151 885.6 
158 788.4 
16 691 

33' 292 
414 030 
496 712 
579 325 
661 861 
744 305 

826 648 
908 879 
990 985 ' 072 956 

1x54781 
1236449 
I317 948 
1 399 267 
I 480 395 
I 561 321 

1 642 035 
1 722 524 
1802.779 
I 882 788 
1 962 540 

2 042 024 
z 121 230 
2 200 146 
2 278 762 
2 357 067 
2435 052 

24 5 508 

Y 

Mettt-5. 

0. I 

1.2 
2. 2 

0 . 5  

3.4 
4.8 
6.6 
8.6 

IO. g 

13.4 
30.2 
53.8 
84.0 

120.9 
164.6 
215.0 
272. I 

. 336.0 
406.5 

483.8 
567.8 
658.5 
755.9 
860. I 

971.0 

1343.8 
; ::::i 
I 481.6 

I 626. I ' 777.2 
1935 
4 354 
7 739 

I 2  092 
I7 4x0 
23 693 
30 941 
39 152 

48 325 
58 459 
69 553 
81 605 
94 614 

108 577 
123 493 
I39 3 6  
156 I75 
I73 937 

192 642 
212 289 
232 874 

276 50 

3* 234 
324 544 
349 778 
375 932 
403 002 
430 985 

254 j96 
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I --- 

1 4 3 :  

I 
I 
I 

43 I 
I 

1 

I 
I 

43 f 

2 
2 
2 

43 2 
2 
2 

2: 
21 

43 3' 
3 
3: 
3. 
3 

43 .3: 
3 
3 ;  

35 

43 4c 
4'  
45 
4: 
43 

43 4: 
4c 
47 
48 
49 

43 50 
5' 
52  
53 
54 

43 55 

3 8 

56 

59 
43 60 

2s' 

-- 

a// 

67.9! 
.9: 
.9: 
.9( 
.81 

67.8C 
.s4 
.81 
.81  
.7s 

67.71 
.75 
.73  
.7I 
e 6 9  

67.68 
.66 
* 64 
.61 
.6c 

67.58 
.57 
. 5 5  
.53 
. 5 '  

67.49 
.47 
.45 
.44 
.42 

57.40 
.38 
.36 
. ?4 
-32 

57. 31 
.29 
* 27 
25 

.23 

i7.21 
* 19 
. 1 8  
.16 
. I 4  

i7. 12 
.IO 

:3 
. 05 

17-03 
7.01 
6-99 
.97 
* 95 

6.93 
* 92 
-90 
.88 
.86 

6.84 

Latitude 43O to 4 4 O - M  of the parallel in meters. 

I 13.21 . 2: 
. I !  
. I (  
. 1 ;  

113. I (  
. 0; 

3.01 
2. gl 

rr2.9! 
. 9: 
.8! 
.8( 
.8: 

112.7: 

.7 (  

.7: 

.7' 

.6; 

112.64 
.61 

.55  

. 5 5  

112.45 
.45 
.42 
.34 

. OI 

. S t  

' 36 

112.33 
.3c 
. 2 7  
. 24 

112.18 
. 14 

.08 

.os 

. 2 1  

. I 1  

112.02 

1.99 
96 

.93 
-90 

r11.87 
.83 
.80  
* 77 
' 74 

:11.71 . G8 
.65 
.62 
e59 

11.56 
a 5 2  
.49 
.46 
* 43 

11.40 

- 

8'' 

181.21 
. IC 
.oE 

180. 96 
.91 
.8t 
.81 
.77 

I&. 71 
.67 
.62 
- 5 7  
- 5 2  

180.47 
.42 
.37 
.32 
* 27 

180.22 . I 8  
* 13 
.08 

80.03 

. I 1  

1.01 

179.24 
19 

* 14 
-09 

9.04 
78.99 

* 84 
79 

78.74 
a 6 9  

.64 
-59 
* 54 

78.49 
-44 
.39 
34 

.29 
78.24 

:g 

- 

203.8( 
.8. 

71 
.61 
.6; 

203.51 
. 5 :  
.4: 
.4: 
3' 

203.31 . 2: . 1: 
e o !  

203.0: 
2.9i 
.9: 
.8t 
.SI 

202.75 
.7c 
.64 
.55 
.5: 

202.41 
.4; 
.3 i  
.3 '  . 25 

. I 4  

.os 
2.03 
1.98 

201.92 
.86 
.81  
.75 
* 70 

201.64 
58 

* 53 
* 47 
.42 

201.36 
.30 
. 2 5  
. I 9  
* 14 

201.08 
I. 03 
0.97 
.91 
.86 

Mo. 80 
74 

e 6 9  

coo. 52 

. I r  

202.2c 

. 5  * 6il 
-- 

1' 

1359. I 
8.7 
8.3 
7.9 
7.6 

1357.2 
6.8 
6.5 
6. I 

5.7 

1355.. 4 
5 . 0  
4.6 
4.3 
3.9 

1353.5 
3. 2 
2.8 
2.4 
2. I 

'351.7 
1.3 
0.9 
0.6 

50. 2 

'349.8 
9.5 
9. I 
8.7 
8.4 

1348.0 
7.6 

6.9 
6.5 

1346. I 
5 . 8  
5.4 
5- 0 
4.6 

'344.3 
3.9 
3. 5 
3. 2 
2.8 

1342.4 

1 .7  
1.3 
0.9 

1340.5 
40.2 
39.8 
9.4 
9. ' 

'338.7 
8.3 
7.9 
7.6 
7. 2 

1336.8 

7, 2 

2.0  

8' 

2718. I 
1 .4  
6.6 
5.9 
5.  I 

2714.4 
3.7 
3.0 

1 . 5  

2710.8 

09.3 
8.6 

2.2 

IO. I 

7.8 

6.3 
5.6 
4.9 
4. I 

2703.4 
2.7 
1.9 

700.4 

2707. I 

I .  2 

2699.7 
8.9 
8. 2 
7.5 
6.7 

2696. o 
5.2 

3.0 
2692.3 

1.5 
0.8 
90.0 

+ 3  3. 

89.3 

2688* 7. i 
7 . 0  
6.3 
5 . 5  

2684.8 
4. I 
3.3 
2.6 
I. 8 

2681. I 
80.3 
79.6 
8.9 
8. I 

2677.4 
6.6 
5.9 
5. I 
4e.4 

2673.6 
-- 

8' 

4 0 7 7 . 1  
6. I 
5 .  ' 
3. 
2. i 

4071. c 5; ; 
7. z 

w. 1 
5.  C 
3. s 
2. t 
1.7 

4060. t 
59.5 
8.4 
7.2 
6. a 

4055. I 
4. c 

1.7 
50.6 

w9.5 
8.4 
7.3 
6.2 
5. I 

4043.9 

1.7  
40.6 
39.5 

4038.4 
7.3 
6. I 
5 . 0  
3.9 

4032.8 
1.7 

30.6 
29.5 
8.3 

4027.2 
6. I 
5.0 
3.9 
2.7 

4021.6 
20.5 

19.4 
8.3 
7.2 

4016. o 
4.9 

2.7 
1.5 

4010.4 

2. a 

2. a 

3.8 

-- 

I' 

5436.2 
4.7 

30.3 
5428.9 

7.4 
5.9 
4.4 
3.0 

5421.5 

18.5 
7- 1 
5.6 

5414.1 
2.6 

09.7 
8.2 

9: il 

20.0 

11.2 

5406.7 
5.3 
3.8 
2 .3  

400.8 

7. 
6.4 
4.9 
3.4 

5391.9 
90.4 
89. o 
7.5 
6. o 

3 .0  
1.5 

80.0 
78.6 

5377. I 
5.6 
4. I 
2.6 

71. I 

536r.6 
8. I 
6.6 
5 . 2  
3.7 

5362.2 
60.7 
59- 2 
7.7 
6.2 

5354.7 
3.2 
1.7 

50.2 
48.7 

5347.2 

5399. j 

5384: 5 

Y 

6795.3 
3.4 

91.6 
899.7 
7. E 

6786. I 
4.1 
2.4 

80.6 
78.7 

6776.9 
5. C 
3. 6: : 

6767.6 
5. a 
4.0 

60.3 

6758.4 
6.6 
4.7 
2.9 

51. a 

6749.1 
7.3 
5 .2  
3. 

41. a 
6739.9 

8. 1 
6.2 
4.3 
2 . 5  

6730.6 
28.8 
6.9 
5 .  I 
3.2 

6721. j 
19.5 
7.6 
5 . 8  
3.9 

6712.0 
IO. 2 
08.3 

6.4 
4..6 

6702.7 
700.9 

6699.0 
7. ' 
5.3 

6693.4 

7.8 

2. I 

g: z 
&: - 
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Lat. 

O I  

43 00 
I 
2 

3 
4 

43 05 
6 
7 
8 
9 

43 10 
I 1  
I 2  
13 
14 

43 15 
16 
17 
18 
19 

43 20 
21 
22 
23 
24 

43 25 
26 
27 
28 
29 

43 30 
31 
32 
33 
34 

43 35 
36 
37 
38 
39 

43 40 
41 
42 
43 
44 

43 45 
46 
47 
48 

43 50 
5 1  
5 2  
53 
54 

43 55 
56 
57 
58 
59 

43 60 - 

Value of I" 

Mefe?.s. 

9 
9 
9 
9 

30.859 
9 
9 

59 
60 

30.860 

30- 859 

0 
0 
0 
0 

30.860 
0 
0 
0 
0 

30.861 
I 
I 
I 
I 

30.861 
I 
I 
I 
I 

30.861 
2 
2 
2 
2 

30.862 
2 
2 
2 
2 

30.862 

3 
3 
3 

30.863 
3 
3 
3 
3 

30.863 
3 
3 
4 
4 

30. sa4 
4 
4 
4 
4 

30. * 

2 

~ 

dle  latitude 4 3 O  30/ 
Sums of seconds for mid- 

I /  

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 
3 
4 

I; 
7 
8 
9 

20 
I 
2 
3 
4 

22 
7 
8 
9 

30 
I 
2 

3 
4 

32 
7 
8 
9 

40 
I 
2 
3 
4 

Ass 
7 
8 
9 

50 

3 
4 

I 
2 

3 
7 
8 
9 
60 

M t f t Y S .  

30.56 
61.72 
92.58 

123.45 
154.31 
185.17 
216.03 
246.89 
277,75  

308.61 
333.48 
370.34 
401.20 
432.06 
462.92 
493.78 
524.64 
555.5 '  
586.37 

617.23 
648. og 
678.95 

740.68 
771.54 
802.40 
833.26 
864.12 

709.81 

894.98 

925.84 
956.7 I 
987.57 

1018.43 
I 049.29 
1080. 15 

I '72.74 
I 203.60 

I 234.46 
I 265.32 
I 296.18 

I I 1 I . O I  
I 141.87 

I 327.04 
I 357.90 
I 388.77 
I 419.63 
I 450.49 
I 481.35 
I 5 1 2 . 2 1  

I 543.07 
I 573.93 
I 604.80 
I 635.66 
I 666. 52 

I 637,38 
I 728.24 
I 759.10 
1789.96 
I 820.83 
I 851.69 

Met#% 
1851.52 

.53 

.53 

.54 
* 55 

185'. 55 
a56 
.56 
. 5 7  
.57 

1851.58 
.58  
.59 
.59 
.60 

1851.61 
.61 
.62 
.62 
.63 

1851.63 
.64 
' 64 
.65 
* 65 

1851.66 
67 

* 67 
.68 
.68 

1851.69 
.69 
. 7 0  
. 7 0  
. 7 r  

1851.72 
72 

' 73 
' 73 
' 74 

185I .  74 
. 7 5  
' 75 
.76 
.76 

ISSI.77 
.78 
.78 
* 79 
.79 

1851. 80 
.80 
.81 
.81 
.82 

1851.82 
.83 
'84 
.84 
85 

1851.85 

Continuous sums of min- 
Utes from latitude 43O 00' 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
.7 .. 
3 
4 

7 
8 
9 

20 
I 
2 
3 
4 

2; 
7 
8 
9 

30 
1 
2 

3 
4 

35 
7 
8 
9 

40 ' 
I 
2 
3 
1 

45 
6 
7 
8 
9 

50 

3 
4 

55 
6 
7 
8 
9 
60 

I 
2 

Mefen. 

I 851.5 
3 703.1 
5 554.6 
7 406. I 

9 257.7 
I I  109.2 
12 960.8 
14 812.4 
16 663.9 

24 070.3 
25 921.9 
27 773.5 
29 625. I 

31 476.7 
33 328.3 
35 '73.9 

37 031.6 
38 883.2 
40 734.8 
42 586.5 
44 438. 1 

46 289.8 
48 141.4 
49 993. I 
5 1  844.8 
53 696.5 

55 548.2 
57 399,9 
59 251.6 
61 103.3 
62 955.0 
64 806.7 

70 361.9 

74 065.3 
75 917. I 
77 768.8 
79 620.5 
81 472.3 
83 324. I 
85 '75.8 
87 027.6 
88 879.4 
90 731.2 

92 583.0 
94 434.8 
96 2%. 6 
98 138.4 
99 990.3 

101 842. I 

66 658.4 
68 5ro. I 

72 213.6 

log 249.4 
1 1 1  101.3 

Latitude 43°-Co-0rdinat~ a 
I C b l .  1111 

Longitude. x 

MtLTS. 

I 359. I 
2 718. I 
4 077.2 
5 436.2 
6 795.3 
8 '54.3 
9 5'3.4 
IO 872.4 
12 231.5 

'3 590 .5  
20 385.8 
27 181.0 
33 976.2 
40 771.4 
47.566. 5 
54 361.6 
61 156.7 
67 95'. 6 
74 746.5 

81 541.3 
88 336. I 

95 130.7 

IO1 I o 8  925* 719. 8 
115 514. 2 
122 308.4 
129 102.5 

135 896.5 
142 6gOi-4 

149 484. I 
156 277. t 
163 071 
244 578 
326 050 

407 476 
488 844 

732 486 

813 508 
894 415 
975 195 

1 0 5 5  837 
I 136329 
I 216 661 
I 296 820 
I 376 795 

I 536 14 

16x5 505 
1694 632 
I 773 519 

I 930 52 

2 008 628 
2 086 443 
2 163 963 
2241 176 
2 318 071 
2 394 639 

2;; ;2 

1 456 572 

1852 1 5 i  

arvahlre 
('1 io 11. 

Y 

Mt&. 

0. I 

1.2 
2.2 

0.5 

3.4 
4.9 
6.6 
8.6 
IO. g 

'3.5 
30.3 
53.9 
84.3 

121.3 
165. I 
215.7 
273.0 
337.0 
407.8 

485.3 
569.6 
660.5 

862. 

974.0 
1091.9 
I 216.6 
I 348.0 
I 486.2 

I 631. I 
17S2.8 
1 9 4 1  
4 367 
7 763 

12 129 
17 464 
23 766 
3' 036 
39 272 

48 474 
58 639 
69 766 
81 854 
94 901 

123 664 
139 777 
156 G40 
174 45' 

'93 209 
212 909 
233 551 
255 129 
277 642 
30' 087 
325 459 
350 756 
376 974 
404 '09 
432 157 

758.4 

1 0 8  905 

-- 
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3959.6 
8.4 

6. I 
7 .31 

Latitude 440 to 45O-Ara of the parallel in meters. 

7.9 7 . 4  
6 4  5.; 
4.9 I 3 

44 IO 
I 1  
I 2  

13 
I4 

44 1s 
16 
'7 
I8 
19 

44 2 0  
21 
22 

23 
24 

44 2 5  
2 0 
2 7  
28 
19 

44 30 
3' 
32 
33 
34 

44 35 
36 
37 
38 
39 

44 40 
41 
42 
4 3 
44 

44 45 
46 
47 
48 
49 

44'50 
5' 
5 2  
53 
54 

44 55 
56 
57 
SX 
50 

44 60 

__ 
I 

1" i' ''' I 6' 
9/' 

2 o o . p  
.46 
* 41 
.35 
* 30 

200.24 . I8 
. '3 
* 07 

200.02 

199.96 
a 9 0  
85 

* 79 
74 

19.68 
.62 
.57 
*SI 
e45 

199.40 
' 34 
.28  
' 23 
. I 7  

.c% 
9.00 
8.94 

* 89 

198.83 

199. I 1  

77 
72 

.66 

.60 
198.55 

- !- 

1336.8 
6.4 
6. I 
5.7 
5.3 

1334.9 
4.6 
4. 2 
3.8 
3.4 

1333.1 
2.7 
2.3 
1.9 
I. 6 

1331.2 
0.8 
0.4 

30. I 
29.7 

1329.3 
8.9 
8.5 
8.2 
7.8 

1327.4 
7.0 
6.7 
6.3 
5.9 

1325.5 
5 . 2  
4.8 
4.4 
4.0 

1323.6 
3.3 
2.9 
2 . 5  

1321.7 
1.4 

0.6 

1319.9 
9.5 

2. I 

I. 0 

20. 2 

2673.6 
2.9 

I .  4. 
70.6 

2669.9 
9. I 
8.4 
7.6 
6.9 

2666.1 
5.4 
4.6 
3.9 
3. I 

2662.4 
1.6 
0.9 
60. I 
59.4 

2658.6 
7.8 
7. I 
6.3 
5.6 

2. I 

2654.8 
4. I 
3.3 
2.6 
1.8 

2651. I 
50- 3 
49.6 
8.8 
8. I 

2647.3 
6.5 
5.8  
5 . 0  
4. 3 

2643.5 
2.7 

2 2 . 2 8 0  

. 2 7 4  

.268 

. 261 

. '55 

' 243 
. 2~46 
. 2 . 3 0  
, 2 2 4  

22. 218 

.205 

. '99 

. I93 
22.  186 

. 180 

. I74 . 168 

. 161 
2 2 . 1 5 5  

. 142 

. 136 

. 130 
2 2 .  124 

, 1 1 7  

. I05 

2 2 .  249 

. 2 1 I  

. 149 

. XI1 

.og8 

22.092 
.086 
. 080 
.073 
.067 

22.061 
' 054 
.048 
.04 
, 0 3 5  

22.029 
.0a3 
. or6 
. 010 
.004 

21. oss 
' 99' 
,985  
.979 
971 

21.966 
.g60 
* 9s3 

4010.4 
09.3 
8. 2 
7 . 0  
5.9 

4004.8 
3.7 
2.6 
1.4 

4ooo. 3 

3999.2 
8. I 
6.9 
5.8 
4.7 

3993.5 
2.4 
1.3 

90.2 
89.0 

3987.9 
6.8 
5.6 
4.5 
3.4 

3982.2 

80.0 
78.9 
7.7 

3976.6 
5 . 5  
4.3 
3.2 

3970.9 
69.8 
8.6 
7.5 
6.4 

3965.2 
4. 1 

I .  I 

2 . 0  

5 . 7 '  2.2 

2 . 7  ! 78.4 
41.2 I 6.5 

4.2 I 80.3 

6674.7 
2.8 

70.9 
69.0 

7.2  

6665.3 
3.4 

61.5 
59.7 
7.8 

6655.9 
4.0 

50.3 
48.4 

6646.5 
4.6 
2. 7 

40.8 
39.0 

6637. I 
5. 2 
3.3 

2. I 

5339.7 , 
8. 2' 

6.7 
5 . 2  
3.7 

5332.2 
30.7 
29.2 
7.7 
6. 2 

5324.7 
3.2 
1.7 

18.7 

5317.2 
5.7 
4.2 
2.7 

5309.7 
8.2  
6.6 

20. 2 

11.2 

.7I  

.69 

.67 

66.65 
.63 
.61 
.60 
-58 

66.56 
.54 
* 52  
50 

-48  

66.47 
-45 
.43 
.4I 
* 39 

66.37 
35 

* 33 
* 31 
.30 

66.28 
.26 
-24 
- 2 2  
.w 

66.18 
. r 6  

14 
I3 . I 1  

66. og 
-07 . os 

88.87 
.85 
.82 

i 111. og 
06 

I 133.31 
I .27  

.03 .zj 
1.00 I . r g  

.yl .os 

.87 1 .04 

.& ! 3.01 

.81 i 2.97 

110.93 I 133. I2 

.& 

.77 
88-75 

* 72 
70 

* 67 
* 65 

88.62 
-59 
57 

.54 
* 52 

88-49 
.47 
.44 
-42 
* 39 

88.37 
-34 
* 32 
* 29 
.27 

88.24 
.22 

I 78 j 132. 93 
.74 I -89 
.71 ! .85 
.68 1 .82 
.65 .78 

I IO. 62 
-59 
.55 
.52 
.49 

I 10.46 
.42 
.40 
.37 
*34 

I IO. 30 
.27 

5 .  I ~ 31.4 
3.6 I 29. 5 

300.6 5.8 
299. I I 3.9 

7 . 6 i  2.0 

5302. I I 6627.7 

a 4 4  
.40 

132.36 
33 
29 

* 25 

132.17 
. 14 . I O  
.06 

2.02 

131.99 
95 

* 91 
* 87 
.83 

131.80 
* 76 
* 72 
.68 
* 64 

131.61 
* 57 
* 53 
49 
45 

131.42 

.21  

6. I 

5294.6 
3.0 
1 . 5  
90.0 
88. 5 

5287.0 
5.5 
4.0  
2.4 
h. 9 

5279.4 

.43 e49 

. 38  I .43 .19 I .q 
. I 7  ' . 2 1  
.14 ! . 18 

88. I2 110.15 
.og i .I2 

.33 .37 

.28 I .32 

176.23 j 198.26 
. 1 8  I . 2 0  
. I 3  I . I S  
.08 i .og 

6.03 ; 8.03 

2 . 0 !  3.0 
I. 2 I. 8 

40 .5  I 60.7 
175.98 I 197.98 

.93 

.88 

.83 
* 78 

65.90 1 87.86 
. 8 8  .& 
.86 .81 
. @ '  e79 

.78 I 

-75 1 -66 
-73  I e 6 4  

.82 I .76 
65.80 1 87.74 

.77 :E 
65.71 1 .  87.61 
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I-at. 

O I  

e l m  
I 
2 

3 
4 

44 05 
6 
7 s 
9 

44 IC 
11 
I 2  

'3 
14 

44 '5 
16 
17 
18 
19 

44 20 
21 
22 
23 
24 

44 25 
26 
27 
28 
29 

44 30 
3' 
32 
33 
34 

44 35 
36 
37 
38 
39 

44 40 
41 
42 
43 
44 

44 45 
46 
47 
48 
49 

44 '50 
51 
52 
53 
54 

44 55 
56 
57 
58 
59 

4 4 6 0  -- 

lalue of I" 

M C t C Y S .  

30.864 
4 
4 
4 
5 

30.865 
5 
5 
5 
5 

30.865 
5 
5 
5 
5 

30.866 
6 
6 
6 
6 

30.866 
6 
6 
6 
6 

30.866 
7 
7 
7 
7 

30.867 
7 
7 
7 
7 

30.867 
7 
8 
8 
8 

30.868 
- 8  

8 
8 
8 

30.868 
8 
9 
9 
9 

30.869 
9 
9 
9 
9 

30.869 

B 
70 

30.870 
0 

dle latitude 4 4 O  30' 
Sums of seconds for mid- 

Of I '  li 
/ I  

1 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 
15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

qo 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
1 
2 

3 
4 

z 
9 
60 

M c k r s .  

30.87 
61.73 
92.60 

123.47 
154.33 
185.20 
216.07 
246.94 
277.80 

308.67 
339854 
370.40 
401.27 
432. 14 
463.00 
493.87 
524.74 
555.61 
586.47 

617.34 
648.21 
679.07 
709.94 

771.67 
802.54 
833.41 
864.27 
895.14 

926.01 
956.88 
987.74 

I 018.61 
1049.48 
I 080.34 
I i r i . 2 1  
I 142.08 
I 172.94 
I 203.81 

I 234.68 
1265.54 
I 296.41 
I 327.28 
I 35s. 1 s  
I 389.01 
I 419.88 

I 512.48 

I 543.35 
I 574.21 
1 6 0 5 . 0 8  
1635.95 
I 666.82 
I 697.68 
1728.55 
1759.42 
I 790 .28  
I 821. 15 
I 852.02 

740.81 

: :i:: 2 

Mclrrs. 
1851.85 

.86 

.86 
* 87 
' 87 

* 89 
* 89 

1851.88 

a 9 0  
.90 

1851.91 
a91 
* 92 
* 92 
* 93 

1851.93 
.94 
* 95 
.95 
.96 

1851.96 
.97 
.97 
98 

.98 
1851.99 

1.99 
2.00 
. 01 
.01 

1852.02 

.03 
* 03 
.04 

1852.04 
. 05 
.06 
.06 
.07 

1852.07 
.08 
.08 
*og 
.og 

1852. IO 

. 02  

. 10 . I 1  
* I2 
. I 2  

1852. 13 
* 13 
* 14 
* 14 
* 15 

1852.15 
.16 
. r 6  
. I 7  . 18 

1852. 18 

Zontinuous suilis ( s f  min 
i t e s  from latitutli. 4.1' oo 

-- 
I 

I 
2 

3 
4 

i 
7 
8 
9 

10 
1 
2 

3 
4 

7 
8 
9 

20 
I 
2 

3 
4 

7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
6 z 
9 

5 0  
I 
2 

3 
4 

7 
8 
9 
60 

.WClVS. 

I 851.9 
3 703.7 
5 555.6 
7 407.4 
9 259.3 

12 963. I 
14 815.0 
16 666.9 

18 518.8 
20 370.7 
22 222.6 
24 074.5 
25 926.5 
27 778.4 
29 630.3 
3' 482.3 
33 334.2 
35 186.2 

37 038. I 
38 890. I 
40 742.0 
42 594.0 
44 446.0 
46 29s. o 
48 150. o 
50 0 0 2 . 0  

SI 854.0 
53 706.0 

55 558.0 
57 410.0 
59 262. o 
61 114. I 
62 966. I 

64 818. I 
66 670.2 
65 522.2  

70 374.3 
72 226.4 

74 078.4 
75 930.5 
77 782.6 
796  4 7 
81 4i6: 8 

83 338.9 
85 191.0 
87 043. I 
88 895.2 
90 747,3 

92 5 9 9 . 5  
94 45'. 6 
96 303.7 
98 ' 5 5 . 9  

130 008.0 
1 0 1  860.2 
103 712.3 

107 416.7 
rog 268.8 

I 1  1 1 1 . 2  

105 564.5 

I l l  121 .0  

Latitude q4°--Co-ordinata of curvature 
f c , r  1 1  

Longitude. X 

MCCCYS . 

I 336.8 
2 673.6 
4 010.4 
5 347.2 
6 684. o 
8 020.8 

9 357.7 
IO 694.5 
1 2  031.3 

13 368. I 
20 052.  I 
26 736. I 

33 420.1 
40 104.0 

46 787- 9 
53 471.8 
60 155.6 
66 839.3 
73 523.0 

80 206.5 
86 w.0 
93 573. 

100 256.5 
I 0 6  940.0 
113 623. I 
120 306. I 
I 26 989. o 
133 671.8 
140 354.4 

147 036.8 
153 719.1 
160 401 
240 57.2 
320 708 
400 797 
480 827 
5 6 0  786 
640 662 
720 445 

goo I 2 2  
879 681 
959 1 1 0  

I 038 39Q ' 117 535 
I 196 507 
I 275 30.3 
I 353 911 
I432 320 
I 510 519 

1 588 496 
I 666 240 
I 743 738 
I 820980 
1 897 955 
I 974 650 
= 0 5 1  055 
2 127 159 

2 278 417 
2 353 550 

2 202 950 

!..:I-.& _^- 

Y 

Metws. 

0. I 

I .  2 
2.2 

0 . 5  

3.4 
4.9 
6.6 
8.6 

IO. 9 

13.5 
30.4 

121.5 

165.4 
216. I 
273.5 
337,7 
408.6 

486.2 
570.6 

E: : 

661.8 

e: 
975.8 

I o g q . 0  
I 218.9 
I 350.6 

I 634.2 
I 786. I 
1945 
4 375 
7 778 

I 2  152 

17 496 
23 811 
31 0% 
39 345 

48 563 
58 746 
69 893 
82 00-7 

95 0 7 2  

log 1 0 0  

'24 os4 
140 023 
156 913 
174 753 

193 540 
21; 270 

233 942 
255 552 
278 096 
'301 572 
325 977 
351 3 6  
377 555 
404 722 
432 801 

1489.0 
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INTET) STATES COAST AND GEOIIETIC SUI~VEY. 

3.7 

_- 
t a t .  

- 
O I  

45 o1 

45 0, 

45 1' 
I 
I' 

1. 

45 1. 
I( 
I' 
12 

I! 

45 2c 

I, 

1 1  
2: 

24 
2: 

45 2: 
2t 

2; 
22 

23 

45 3c 
3' 
32 
33 
34 

45 35 

37 

3s 

45 4c 
41 
4 9  
43 
44 

45 45 
46 
47 

49 

45 50 
51 
52 
53 
54 

45 5 5  
56 
57 
58 
59 

45 60 

36 

38 

48 

21. 90: 
. s9c . 89( . 88; 
* 87: 

11.87 . 86. 
. 851 
. 85: 
..841 

21.83' - 8.3: 
. t j 2 (  

. 82( 

.81: 

2 1 .  so; 

. 785 

. 785 

21. 775 
. 765 . 762 
* 756 
* 75= 

!I. 743 
.737 
* 73c 
* 724 

.so1 

* 79' 

.718 

! I .  711 

. 705 

.698 

. 692 

.686 
'I .  679 

.666 

.660 

.673 

.653 

:I. 647 
.641 

. 628 

.621 
!I .  615 

.608 

.602 

.596 

.589 

1.583 
.576 

.563 

f 634 

.570 

. 557 

8'' 

Latitude 45O to 46O-Arca of the pMud in meten. 

6'' 

109.5' 

.45 

.42 

.39 
log. 35 

. 3 2  

.29  

.26 

.23 

109. 20 
. I 7  
' '3 

. 0 7  
109.04 

9.01 
8.98 
.94 
.91 

108.88 
.85 
.82 
78 
75 

108. 72 
. .69 

.66 

.62 
f 59 

108.56 
.53 
* 50 
.46 
.43 

108.40 
* 37 
.34 
30 

.27 

108.24 
. 2 0  

. I 7  

. 14 

108.07 
.04 

8.01 
7.98 

* 94 

107.91 
.88 
. 8 5  
.81 
.78 

107.75 
72 
69 
65 

.62 
107.59 

.48 

. I O  

. I 1  

- 

6'/ 

131.42 
.38 
.34 
.30 
.26 

131.22 
. '9 
. 1s 
. 0 7  

131.03 

0.96 
. 9 2  
.8S 

I 30.84 
.& 
.77 
73 

* 69 

130.65 
.61 
.57 
54 

.so 
130.46 

.42 
38 

.34 

.3' 

130.27 
.23 
. I9 
' '5 

130.07 
04 

30.00 
29.96 

* 92 

129.88 
.84 
.81 
.77  
.73 

129.69 
.65 
.61 
.57 
-53 

129.50 
.46 
.42 
.38 
.34 

129.30 
.26 
.23 
* I9 
* 15 

r29. I 1  

. I1  

1.00 

. I 1  

v 
- 
153.32 

.28  
* 23 
* 19 
* 14 

153. IO 
- 0 5  

3.01 
2.96 
.92 

152.87 
.83 
* 78 
* 74 
.69 

152.65 
.61 
.56 
. 5 2  
.47 

152.43 
.39 
.34 
* 30 
* 25 

152.21 
.16 

.07 
2.03 

151.98 
.94 
.89 

.& 
151.76 

* 71 
' 67 
.62 
58 

1 s .  53 
.48 
- 4 4  
.40 
.35 

151.31 
.26 

. I7 
' I3 

r51.08 
1.04 
0.99 

* 95 
-90 

150.86 
.81 
.77  
* 72 
.68 

i so. 63 

. I2 

.22 

- 
0'' 

- 
175.22 

. I 2  
* 17 

. 0 7  
5.02 

174.97 
.91 
.86 
.81 
.7t 

174.71 
.66 
.61 

-5' 
174.46 

-41 
.35 
.3c 

25 

174. 2c 
. 15 . IO 

.OS 
4- w 

173.95 
.89 
* 84 
* 79 
* 74 

173.69 
.b4 
* 59 
54 

.48 
173.43 

* 38 
.33 
.28 
.23 

f 56 

173.18 
. I2 
.07 

3.02 
2-97 

172.92 
.87 
.82 
76 

* 71 

172.66 
.61 
a56 
* 51 
.46 

172.40 
* 35 
.30 
.25 

r72. 15 
.20 

- 

e< 
- 
197. I2 

.06 
7.01 
6- 95 .ss 

196.83 
.78 
. 7 2  
.66 
.61 

196.55 

38 

e49 
.44 

* 32 
196.26 

. I5  

.09 
6.04 

195.98 

.21 

* 92 
.86 
.8r 
. I S  

195.69 
63 

* 57 
. 5 2  
.46 

195.40 
.34 
.28  
.23 
. I7  

5.05 
4: 99 

* 94 
.88  

194.82 
76 

f 71 
65 
59 

194. .54 
,48 
.42 
36 

.30 

1% 25 
. I 9  
. I 3  
* 07 

4.01 
193.96 

$90 
.84 
' 78 
' 72 

193.66 

195. I1 

-I 
1314.2 2628.3 

3.8 1 7.5 
3.4 6.8 

1- 5 

0.7  

1310.3 

9.6 
9.2 
8.8 

1308.4 
8. o 
7.7 
7.3 
6.9 

13c45.5 

I. I 

IO. 0 

6. I 

5.7 
5.4 
5 . 0  

1304.6 
4.2 
3.8 
3.4 
3. 1 

1302.7 
2.3 
1.9 
I* 5 

1300.7 
0.4 

300.0 
299.6 

9.2 

1298.8 
8.4 
8. I 
7. 7 
7.3 

1296.9 
6.5 
6. I 
5.7 
5.3 

4.6 
4.2 
3.8 
3.4. 

2.6 
2.3 
1.9 
1. 5 

1291. I 

I. I 

1295.0 

1293.0 

3.0 

1.5 

2620.7 
19.9 
9. I 
8.4 
7.6 

2. 2 

2616.8 
6. I 
5.3 

" 5  3. 

2613. o 

I. 5 
0.7 

2%. 2 

8.4 
7.6 
6.9 

2605.3 

3.8 

2601.5 
600.7 
599.9 

9.2 
8.4 

2597.6 
6.8 
6. I 
5.3 
4.6 

2593.8 
3.0 

1.5 
90.7 

2589.9 

8.4 
7.6 
6.9 

2586. I 
5.3 

3. 
3.0 

2582.2 

2. 2 

10.0 

6. I 

4.5 

3.0 
2.3 

2. 2 

9. 1 

4: 3 

8' 

3942- 5 
'I. 3 

40.2 
39.0 
7.9 

3936.7 
5- 6 
4.4 
3.3 

3931.0 
29.9 
8.7 
7.6 
6.4 

3925.3 
4. I 
3.0 
I. 8 

20. 7 

3919.5 
8.4 
7.2 
6. I 
4.9 

3913.8 
2.6 
1.5 

10. 3 
9 . 2  

3908.0 
6.9 
5.  7 
4.. 6 
3.4 

3902.2 
901. I 

8.8 

2.2 

899.9 

7.6 

3896. 5 
5.3 
4.2 

. 3.0 
I. & 

3890.7 
@. 5 
8.4 
7. 2 
6. o 

3884.9 
3.7 
2.6 
1.4 

80.2 

3879. I 
7.9 
6.8 
5.6 
4.4 

3873.3 

1' 

5256.6 
5.1 
3.6 

50.5 
5249.0 

7.4 
5.9 
4.4 
2. 9 

5241.3 
39.8 
8. 
6. 
5.2 

5233.7 

30.6 
29. I 

7.6 

5226. o 
4.5 
3.0 

21.4 
19.9 

5218.4 
6.8 

2.0 

2.2 

3. 5. d 
2.2  

5210.7 
09. I 
7.6 
6. I 

4.5 

201.4 
199.9 

8.4 
6.8 

5195.3 
3.7 

90.7 
89.1 

5187.6 
6. o 
4.5 
2.9 

81.4 

5179.9 
8. 
6.8 
5 .2  
3. 7 

70.6 
69.0 

7.5 
5.9 

5164.4 

5203.0 

2.2 

5172. I 

5' 

6570.8 
68.8 
6.9 
5 . 0  
3. 1 

'6561. 2 

59.3 
7.4 
5 .5  
3.6 

6551.7 
49.8 
7.9 
5- 9 
4.0 

6542. I 
40.2 
38.3 
6.4 
4.5 

6532.5 
30.6 
28 
6: 
4.9 

6523. o 
21.0 
19. I 
7.2 
5- 3 

6513- 4, 
11.4 
09.5 

7.6 
5.7 

6503.7 
501.8 
499.9 

8 . 0  
6. o 

6494.1 

90.3 
88.3 
6.4 

6484.5 
2 .5  

8036 
78.7 
6.7 

6474.8 
2.9 

70.9 
69- 0 

7. 1 

6465.1 
3.2 
61.3 
59.3 
7.4 

6455.5 

b 

2. 2 

- 
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Sums of seconds for mid- 
dle latitude 4 5 O  30' 

O I  

45 

2 

3 
4 

45 02 

45 ;; 

45 ;: 

7 
8 
9 

I2 
13 
14 

17 
18 
19 

45 20 
21 
22 

23 
24 

45 25 
26 
27 
28 
29 

45 30 
31 
32 
33 
34 

45 35 
36 
37 
38 
39 

45 40 
41 
42 
43 
44 

45 45 
46 
47 
48 
49 

45 50 
5 1  
52 
53 
54 

45 55 
56 
57 
58 
59 

45 60 

Vnlueof I 

~- 
value of 11' 

Mclrrs. 
30.870 

0 
0 
0 
0 

30.870 
0 
0 
0 
I 

30.871 
I 
I 
I 
I 

30.871 
I 
1 
1 
1 

30.872 
2 
2 
2 
2 

30.872 
2 
2 
2 
2 

30.872 
3 
3 
3 
3 

3 
3 
3 
3 

30.873 

30.873 
3 
4 
4 
4 

4 
4 
4 
4 

30.874 

30.874 
4 
4 
5 
5 

30.875 
5 
5 
5 
5 

30.875 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

I 2  
7' 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
I 
2 
3 
4 

2 
7 
8 
9 

60 

Mclrrs. 

30.87 
61.74 
92.62 

123.49 
154.36 
185.23 
216. I I  
246.98 
277.85 

308.72 
339.60 
370.47 
401.34 

463. og 
493.96 
524.83 
555.70 
586.58 

648.32 

710.07 
740.94 
771.81 
802.65 
833.56 
864.43 
895.30 

432.21 

617.45 

679.19 

926.17 
957. 0s 
987.92 

I 018.79 
I 049.66 
I 080.54 
I 111.41 
I 142.28 
I 173. '5 
I 204.02 

1 234.90 
I 265.77 
I 296.64 
1327.5' 
1358.39 
I 389.26 

I 481.88 
I 5'2.75 

1543.62 
1 574.49 
1 w. 37 
I 636.14 
I 667.11 
1697.98 
I ,728.86 
1 759.73 
1790.60 
I 821.47 
1852.35 

I 420. 13 
1451.00 

Mcim. 
1852.18 

19 
* 19 
.20 
. 2 0  

1852.21 
. 2 1  
.22 

* 23 
.23 

1852. 
e 1 4  
* 25 
* 25 
.26 

1852.26 
* 27 

27 
.28 
.29 

1852.29 
* 30 
30 

.3' 
*3' 

1852.32 
32 

* 33 
* 34 
.34 

1852.35 
* 35 
* 36 
* 36 
* 37 

1852.37 
38 

* 38 
39 
40 

1852.40 
* 41 
.4I 
* 42 
.42 

1852.43 
* 43 
.44 
-44 
*45 

1852.46 
.46 
* 4" 
.47 
.48 

1852.48 
-49 - 49 
.so 
* 51 

1851.51 

Zoontinuous sums of mi 
Jtes from latitude 4 5 O t  

I 

1 
2 

3 
4 
5 
6 

i 
9 

IO 
I 
2 

3 
4 

'd 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

6 
7 
8 
9 

40 

35 

I 
2 
3 
4 

Y 
H 
9 

50 

3 
4 

55 
6 

1 
2 

b 
9 
60 

Mefen. 

I 852.2 
3704.4 
5 556.6 
7 408.8 
g 261.0 

I I  113.2 
12 965.4 
14 817.6 
16 669.9 

18 522. I 
?o 374.3 
22 226.6 
24 078.8 
25 93'. I 

27 783.3 
29 635.6 
31 487.9 
33 340. I 
35 192.4 

37 044.7 
38 897.0 
40 749.3 
42 601.6 
44 453.9 
46 306: 2 
48 158.6 
50  010. g 
51 863.2 
53 715.6 

55 567.9 
57 420.3 
59 272.6 
61 ta5.o 
62 977.3 
64 829.7 

7038 - 9  
72 239.3 

74 9 1 . 7  
75 944. I 
77 796.5 
79 648.9 

83 353.7 

66 G82. I 
68 53%. 5 

81 501.3 

85 206. I 
87 058.6 
88 911.0 
90 763.5 

92 615.9 
94 468.4 
96 320.9 
98 173.3. 

100 025.8 

107 435. 

I I I  log 288. 140. il 

f o r  t l i c  

Longitude. X 

Mdm. 

1 314. I 
2 628.3 
3 942.5 
5 256.6 
6 70.8' 

9 199.1 
3 i 84.9 

IO 513.2 
11 827.4 

13 141.5 
19 712.3 
26 283. o 
32 853.7 
39 424.3 
45 994.9 
52 565.5 
59 136.0 
65 706.5 

g8 847. I 

72 276. 

5 417.4 
91 987.5 
98 557.5 

111 697.3 
I 18 267. o 
I 24 836.6 
131 406.0 
137 975-3 

144 544.4 
151 113.5 
157 682 

I05 127.4 

236 493 
315 269 
393 996 
472 663 
551 258 
629 769 
708 184 

i:: 2;; 
942 735 

I 020 647 
I og8 404 
1 I75 994 
1 253404 
1 330 624 
I 407 640 
1 484 443 

I 561 019 
I 637 358 
I 7'3 447 
I 789 276 
I 864 831 
1 940 103 
2 015 079 
2 089 749 
2 164 100 
2 238 121 
2 311 802 

C l i ~ l l l .  

Y 

-- 
Mcfers. 

0. 1 

1.2 
2.2  

0 .5  

3.4 
4.9 
6.6 
8.6 

10. g 

'3.5 
30.4 

121.6 
165.6 
216.2 
273.7 
337.9 
408.8 

486.5 
571.0 
662.2 
760.2 
865. o 
976.5 

1094.7 

I 351.5 
1490.0 

1 7  7-3 
1 946 
4 378 
7 783 

12 I 6 0  
17 508 
23 826 
31 114 
39 370 

48 594 
58 782 
69 936 
82 051 
95 127 

log 162 
1 2 4  153 
140 099 
156 996 
174 842 

193 635 
213 371 
234 048 
255 663 
278 2 1 1  

301 690 
326 097 
35' 427 
377 676 
404 841 
432 918 

g: ; 

1219.7 

1685-3 
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Latitude 46O to 470-Arcs of the parallel in meters. - 
Lat . 

- 
o /  

46 oc 
1 

9 

4 

46 0: 

i 
5 

46 IC 
I1  
1 2  

'3 
14 

46 1 5  
IC 
1 7  
18 
19 

46 2c 
2 1  
2 2  

23 
24 

26 
27 
28 

29 

46 ??a 
3' 
32 
33 
34 

46 2 s  

46 35 
36 
37 
38 
39 

46 40 
41 
qa 
43 
44 

46 45 
46 
47 
48 
49 

46 50 
5' 
j2 
5 3 
54 

46 55 
50 
57 
58 
5 Y  

46 60 

_- 
I 

0/ 

-- 

3873.3 

69.8 

3867.5 
6.3 
5. I 
4.0 
2.8 

3861.6 
60.5 
59.3 
8. I 
7 . 0  

3855.8 
4.6 
3.5 
2.3 

2. 1 

70.9 

8.6 

I .  I 

3850.0 
48.8 

7.6 
6.4 
5.3 

3844. I 
2. 9 
I .  8 

40.6 
39.4 

3838.2 
7. I 
5.9 
4. 7 
3.5 

3832.4 

30. o 
28. 8 

7. 7 

3826.5 
5.3 
4. I 
3.0 
1.8 

3820.6 
19.4 
8.3 
7. I 
5.9 

3814.7 
3.5 
2.4 
I .  2 

10 .0  

1.2  

3808.8 
7.6 
6.5 
5.3 
4. I 

3802.9 

1N 

- 

21.g18 
.512 

. 505 

. 499 

.492 
2 I. 486 

. 4 7 9  

.473 

.466 

.460 

21.454 
* 447 
.441 
.434 
.428 

21.421 

' 41.5 
.408 
. 402 
.395 

21.389 
.382 
.376 
.369 
.363 

21.356 
.350 
* 343 - 337 
* 330 

2 1 .  324 
.3'7 
.311 
.304 
' 297 

21. 291 
,234 
. 278 
.271 
.265 

11. 258 
. 2  j2 

. 2 4 5  

. 2.59 
,232 

!I. 226 
.219 
' 213 . 206 
' '99 

1. '93 
. I80 
. 180 
. '73 . 167 

I. 160 
. I54 
.I47 
. 140 
' 1.34 

I. I27  

- 

1' 1 5' 9' 1' 6" 

129.11 
.07  

9.03 
8.99 

.95 
I 28.92 

.88 
' 84 
.80 
.76  

-- 

.6c 
172.15 I 193.66 i --. I 

150.63 
.58 
.54 
.49 
* 45 

I 50.40 
.35 

: :; 
.22  

2582.2 
1.4 

80.6 
79.9 
9. I 

2578.3 
7- 5 
6.7 
6. o 
5.2 

2574.4 
3.6 
2.8 

1.3 
2570.5 

69.7 
8.9 
8. 2 

7- 4 

2566.6 
5.8 
5.0 
4.3  
3.5 

2562.7 
1.9 

60.4 
59.6 

2558.8 
8. o 
7, 2 
6.5 
5.7 

2554.9 
4. I 
3.3 
2.6 
I .  8 

2. I 

I .  I 

2551.0 
50. 2 
49.4 
8.7 
7.9 

2547. I 
6. 3 
5.5 
4.8 
4.0 

2543.2 
2.4 
I. 6 
0. 8 

40. o 

2539.2 
8.4 
7.6 
6.9 
6. I 

2535.3 

1291. I 
0 .7  

9.5 
1289.2 

8.8 
8.4 
8.0 
7.6 

1287.2 
6.8 
6.4 
6. o 
5. 7 

1285.3 
4.9 
4.5 
4. I 
3- 7 

1283.3 
2.9 
2.5 

I .  8 
1281.4 

0.6 
80. 2 

g: 3 

2. I 

1 . 0  

79.8 

1279.4 
9.0 
8.6 
8. 2 

7.8 
1277.5 

7. I 
6. 7 
6. 3 
5 .9  

'275.5 
5. 1 
4.7 
4.3 

' 3.9 
1273.5 

3. 1 
2.8 
2.4 
2 .0  

1271.6 

0. a 
0.4 

70. o 
12%. 6 

9. 2 
8.8  
8.4 
8.0 

1267.6 

I .  2 

107.59 
' 56 
' 53 
.49 
* 46 

107.43 
.40 
.37 
.33 
.30 

107 .# 27 
.24 
.20 

' 17 
. 14 

107. IO 
.07 
.04 

7.01 
6.97 

106.94 
.91 
.88 
' 84 
.81 

106.78 
.75 
' 72 
.68 
.65 

106.62 
.59 
.55 
' 52 

106.45 
' 42 
' 39 
.36 
.32 

106.29 
.26 

. '9 

. 16 
1 0 6 .  I2 

.og 

.06 
6.03 
5.99 

105. 96 
' 93 
.90 
.86 
.83 

105. 80 
. 7 7  
' 74 
. 7 0  

.48" 

. 2 2  

.67 
[OS. 64 

2. 8 3.5 

8. 2 7. 7 

.og 
2. aq 
1-99 
.94 

171. sg 
.84 
.78 

: %1 
171.63 

' 52 
.47 
.42 

171.37 
.32 
.26 

. 16 

171. I I  
.06 

0.95 
e 9 0  

170.85 
. no 
.74 
.69 
' 64 

170.59 
.54 
.48 
.43 
.38 

170.33 
.28 

. I 7  

.58 

. 2 1  

1 . 0 0  

. 2 2  

. I 2  

I 70.07 
70.01 
69.96 

.9I  
. .86 
169.80 

.75 

. 7 0  :E 
169.54 

.49 
'44 
' 39 
' 33 

169.28 
.23 .. I8 

. 0 7  
169.02 

. I2 

3.00 I .so 
2.98 I .48 

42.,97 ! 64.46 
.96 

3.5 
1.9 

50.4 

5148.8 
7.3 
5. 7 
4. 2 
2.6 

5141. I 
39.5 
7.9 
6.4 
4.8 

5'33.3 
1.7 

30. I 
28.6 
7 . 0  

5125.5 
3.9 

20. 2. d 
'9.2 

5117.7 
6. I 
4. 5 
3. 0 

11.4 

5109.8 
8.3 
6. 7 
5. I 
3.6 

5102. o 
100.4 
098.9 

7.3 
5.7 

5094. I 
2.6 

91. 0 
89.4 
7.9 

.95 

.93 

.92 

42.91 
89 
.88 
.87 
.86 

42.84 
.83 
.82 
.80 
.79 

42.78 

39.9 
8.0 

6436. I 

4. ' 
30. 2 
28.3 

4.4 
2.4 

20. 5 
18.5 

6416.6 
4.6 
2. 7 
IO. 7 
08.8 

6406.8 
4.9 
2. 9 

401.0 
399.0 

6397, I 
5.1 
3. 2 

91. 2 
89. 2 

6387.3 
5. 3 
3.4 

81.4 
79.5 

6377.5 
5. 5 
3.6 

71.6 
69.6 

6367.7 
5. 7 

61.8 

2. 2 

6426.3 

3.8 

59.8 

I 28.33 
.29 
.25 

. 18 
128. 14 

.06 
8.02 
7.98 

127.94 
.90 
.86 
.82 
' 78 

127.75 
. / I  
' 67 
' 63 
.59 

127.55 
.5' 
' 47 
.43 
.39 

'27.35 
.3' 
.28 
' 24 
.20 

.21 

. 1 0  

127.16 

.08 
' 04 

7.00 
r26.96 

.92 

.88 

.84 

.80 
126.76 

. I2 

- 

149.72 
.68 
.63 
.59 
.54 

149.50 
.45 
.41  
.36 
. j2 

149.27 
. 2 2  
. la 
. '3 
.08 

149.04 
8.99 

.95 

.90 

.86 

148.81 
' 76 
' 72 
' 67 
' 63 

148.58 
.53 
' 49 
.44 
.40 

148.35 
* 30 
.26 
.21  
' 17 

148. 12 

.07  

8* 7.9 "4 
* 94 

147, sg 

42.71 64.07 

.8r  

5086.3 ! 6357.9 
4 .71  5.9 

5078.4 i h340.0 
6. g i 6. I 
5.3 I 4- I 

2. I 40. 2 
5070.6 6338.2 

3.71 2 . 1  

I 
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Lat. 

-. _- 
O I  

46 cx3 

3 
4 

46 05 
6 
7 
8 
9 

46. IO 

I 
2 

11 
I 2  

I3 
14 

16 
17 
18 
19 

46 20 

+6 '5 

21 
22 

23 
24 

46 25 
26 
27 
28 
29 

46 30 
3' 
32 
33 
34 

46 35 
36 
37 
38 
39 

46 40 
41 
42 
43 
4 4  

46 45 
46 
47 
48 
49 

46 5 0  
5 1  
52 
53 
54 

46 55 
56 
57 
58 
59 

46 60 
Lc_ 

Jalueof I 

Mttt7-S. 
30.875 

5 
5 
5 
6 

30. 87.6 
6 
6 
6 
6 

30.876 
6 
6 
6 
6 

30.877 
7 
7 
7 
1 

30.877 
7 
7 
7 
7 

30.877 
8 
8 
8 
8 

30.878 
8 
8 
8 
8 

30.878 
8 
9 
9 
9 

30.879 
9 
9 
9 
9 

9 
19 
80 

30.819 

0 

30.880 
0 
0 
0 
0 

30.880 
0 
0 
0 
I 

30.881 

Sums of seconds for mid. 
dle latitude 4 6 O  30' 

I /  

I 
2 
3 
4 

i 
1 
8 
9 

10 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

32 
7 
8 
9 

40 
I 
2 
3 
4 

1 
8 
9 

5 0  
I 
2 

3 
4 

7 
8 
9 
60 

MftCS. 

30.88 
61.76 
92-63 

123.51 
154.39 
185.27 
216.15 
247.02 
277.90 

308.78 
339.66 
370.54 
401.41 
432.29 
463. I7 
494.05 
524.92 
555- 80 
586.68 

617.56 
648.44 
679.31 
710.19 
741.07 
771.95 
&2..83 
833.70 
864.58 
895.46 

926.34 
957.22 
988 .9  

I OlS.97 
1 ~ 9 . 8 5  
I 080.73 
I r r 1 . 6 1  . 
I 142.48 
1 173.36 
I 204.24 

I 235. I2 
1265.99 
I 296.87 
1 327.75 
I 358.63 
1 389.51 
I 420.38 
I 451.26 
I 482.14 
1513.02 

I 543- 90 
I 574.77 
I 605.65 
1 636.53 
I 667.41 
I 698.29 
I 729.16 
I 760.04 
1 790.92 
I 821.80 
I 852.68 

~ 

Value of I /  

Meters. 
1852.51 

a 5 2  
f 52 
53 

e53 
1852.54 

-54 
.55 
.55 
f 56 

1852.57 
a 5 7  
.58 
a 5 8  
* 59 

1852: !g 
.& 
.61 
.61 

1852.62 
* 63 
* 63 
.64 
-64 

1852.65 
.65 
.66 
.66 
67 

1852.68 
.68 
.69 
.69 
70 

1852.70 
. 7 1  
- 7 '  
.72 
. 7 2  

1852.73 
.74 
* 74 
75 

* 75 
1852.76 

* 76 
* 77 
* 77 
* 78 

1852.78 
* 79 
.& 
.& 
.81 

1852.81 
.82 
.82 
* 83 
-83 

1852.4 

Continuous sums of min 
Utes from latitude 46' oc 

I 

I 
2 

3 
4 
5 
6 
1 
8 
9 

10 
I 
2 
3 
4 

'1 
7 
8 
9 

20 
I 
2 
3 
4 

2i 
7 
8 
9 

30 
I 
2 

3 
4 

35 
z 
9 

40 
I 
2 
3 
4 

42 
7 
8 
9 

50 
I 
2 

3 
4 

si 
7 
8 
9 
60 

Mt&YS. 

I 852.5 
3 7 0 5 0  

7 410. I 

g 262.6 
I1 115.2 

5 557.6 

12 967.7 

2 "6;: I 
18 525. 4 

377.9 
22 230.5 
24 083. I 
25 935.7 
27 788.3 
29 640.9 
31 493.5 
33 346. I 
35 198.7 

37 051.3 
38 903.9 
40 756.6 
42 609.2 
44 461. B 
46 3'4.5 
48 167. I 
50 019.8 
51 872.4 
53 725. I 

55 577.8 
57 430.5 
59 283.1 
61 13 8 
62 g8k 5 
64 841.2 
66 693.9 
68 546.6 
70 399.4 
72 252. I 

74 104.8 
75 957.5 
77 810.3 
79 663.0 
81 515.8 

83 368.5 
85 221.3 
87 074.1 
88 926.8 
90 779.6 

92 632.4 
94 485.2 
96 338.0 
98 190.8 

100 043.6 
IOI 696.4 
103 749.2 
io5 602. o 
107 454.8 
'og 307.7 
111 160.5 

Lotitndc 46°--cO-0rdinnt~ c 

I 291. I 
2 582.2 

5 164.4 
3 873.3 

6 455.5 
7 746.6 
9 037.6 
IO 328.7 
I I  619.8 

12 910. g 
I9 366.4 
25 821.8 
32 277.2 
38 732.6 
45 187.9 
51  64f I 
5809 * 4  
6455 - 5  
71 4 . 6  

77 46j. 6 
8391 . 5  
9037 - 3  
96 8 d .  0 

103 282.7 
log 737.2 
116 191.6 
122 645.8 
129 099.9 
135 553.9 

142 007.8 
148 461.4 
IS4 915 
232 342 
309 732 
387 074 
464 354 
541 562 
618 684 
695 708 

772 6e3 
4 9  416 
926 075 

1 002 588 
I 078 943 
1155 I28 
I 231 131 
1 3'36 940 
1 382 543 
I457 928 

1 533 083 
I 607 997 
I 682 657 
I 757 052 
I 831 170 

1 904 999 
1 978 528 
2 05 I 745 
2 124 639 
2 I97 '97 
2 269 410 

M i &  

0. I 

I. 2 
2. 2 

3.4 
4.9 
6.6 
8.6 
IO. g 

'3.5 
30.4 
54.0 
54.4 

121.6 
165.5 
216. I 
273.5 
337.7 
408.6 

486.3 
570.7 

9 
759.8 
8%. 5 
975. 9 

1094.1 
I 219.0 
1350.7 
1489.2 

I 6 4.4 

I 945 
4 376 
7 779 

12 I53 
I7  498 
33 813 
31 og6 
39 347 

48 565 
58 747 
69 893 
82 000 

95 067 
log og1 
124 071 
140 003 
156 887 
174 718 
193 494 
213 212 

233 869 
255 462 
277 987 

0.5  

I 7  il 6.3 

301 441 
325 820 
351 I20 

377 3 8  
404 4 
432 507 



104 UNITED STATES COAST AND GEODETIC SURVEY. 

1 
- 

Latitude 47O to @-Am of the @el in mcten. 

t- 
t a t .  

- 
O I  

47 

I 

47 O! 

i 
! 

47 I( 
I1 
1: 
1: 

47 1: 
If 
xi 
IE 
1s 

47 2c 

I4 

21 
2 2  

23 
24 

47 2: 
2 l  

2 
' 5  

47 3c 
31 
32  
33 
34 

47 35 
36 
37 
38 
39 

47 4= 
41 
4 
43 
44 

59 

- . 

! I .  127 

. 114 . IoE 

2 1 . 0 9 4  . o8E 
. 0 8 1  

* 075 .& 
!I. 062 
.os5 
.048 
.042 
.035 

!I. 029 

.or5 
009 . ooa 

0.996 
* 989 

.976 

.969 

6 Y56 

* 936 

. I 2 1  

.I01 

. 0 2 2  

.982 

10. 962 

a949 
943 

0.929 
* 923 
.916 
.91o 
* 903 

0. 896 
.890 
.883 
.876 
,870 

0.863 
.856 
.850 

.836 
0.830 
.823 
,817 
.810 
.803 

0.797 
.790 
.783 
. 7 7 7  
. 7 7 0  

0.763 
* 757 

7 5 0  
* 743 
.737 

0.730 

* 843 

- 

- 

- 
42.25 

- 2 4  
* 23 
. 2 2  
.20 

42. '9 . I8 
. 16 
'5 

* I4 

42. I2 
I1  . I O  

.08 
* 07 

42.06 
a 0 4  
03 

. 0 2  
2.00 

41.99 
.98 
.96 
.95 
-94 

41.92 
* 91 
.go 
* 89 
87 

41.86 - 85 
* .83 

.82 

.8I 
41-79 

* 78 
77 

* 75 
. 74 

41-73 
- 7 1  
* 70  
* 69 
67 

41.66 
65 - 63 

.62 

.61 

41.59 
* 58 
* 57 
* 55 
.54 

41.53 

* 50 
.49 
47 

41-46 
- 

a// 
- 
63.38 

36 

30 
63.28 
.26 
.24 
* 22 
. m  

63.18 
.16 

-34 
' 32 

I4 . I 2  
. I O  

63. og 
* 07 
.OS 
-03 

3.01 

62. gg 
* 97 
.95 
.93 
* 91 

62. 8g 
* 87 
85 

* 83 
. 8 I  

62.79 
.77 
.75 
* 73 
.? I  

62.69 
.67 
* 65 
.63 
. 6 1  

62.59 
57 

. 5 5  
* 53 
a51 

62.49 
-47 
.45 
.43 
41 

62.39 
.37 
.35 
33 

* 31 
62.29 

* 27 
. 25  
* 23 

62.19 
. 21 

- 

105.64 
.61 
* 57 
*54 
51 

105.47 
-44 
* 41 
* 38 
.34 

105.31 
.28 
a 2 4  

. r8  
105.15 

.1I 

.08 
' 05 

5 .01  

1% 98 
95 

.9I 

.88 

.21 

104.81 
78 

* 75 
* 72 
.68 

1oq.65 
.62 
58 

* 55 
a 5 2  

104.48 
45 

.42 - 39 
35 

104.32 
* 29 
25 

. I8 
1% ' 5  

.08 
* 05 

4" 01 

103.98 
' 95 

f 85 
103.81 

. 7 8  

. 7 5  
72 

.68 
103.65 

.22 

. I2 

: gi 

W' 

126.76 
.72 
.68 
* 6s 
.61 

126.57 
53 

e49 
* 45 
e41 

126.37 - 33 
29 

* 25 

126.17 
13 

.og 
* 0.5 

6.01 

'25.97 
93 

f 89 
f 85 
. 8 I  

125. 77 
.74 
* 70  
.66 
.62 

125.58 
* 54 
* 50 
.46 
.42 

125.38 
.34 
.30 
.26 

125.18 
. I4 

.06 
5.02 

124.98 
* 94 
.90 
.86 
.a2 

124.78 
74 

* 70 
.66 
.62 

124 58 
54 

* 5 0  
a46 
42 

W"38 

. 21 

. 2 2  

. I O  

147; 89 
.% .& 
* 75 
-71  

147.66 
.61 
57 

* 52 
.48 

- 3  
a 3 4  
29 
25 

147.20 
* 15 

.06 
7.02 

146.97 
* 92 
.88 
f 83 
79 

146.74 
a 6 9  

.65 

.60 
56 

146.51 
* 46 
e42 
* 37 
.32 

146.28 
23 . I8 

* I3 
.og 

146.04 
5 .99  
.95 
a 9 0  
.86 

145.81 
' 76 

.67 

.63 

145.58 
.53 
.49 
.44 
.39 

'45.35 
.30 
* 25 

. 16 

117.48 

. I 1  

* 72 

. 2 0  

145. I1 

1%. 02 
8.97 

* 91 
.86 
.81 

168.76 
* 70 
65 
.60 
* 54 

168.49 
-44 
39 

: :il 
I": 3 

. I 2  
eo7 

8.02 

167.96 
91 

.86 

.81 
* 75 

167.70 
65 

* 59 
-54 
.49 

167.44 
* 38 
.33 
.28 

167.17 

.06 
7.01 
6.96 

166. cp 
.85 
.& - 75 
-69 

166.64 

.22 

. I2  

:$ 
f 43 

166.37 
* 32 
* 27 

. 16 
166. I1 

.OS 
6.00 
5.95 

* 89 
165.84 

. 2 1  

Y' 

1 9 . I S  
-09 

9 - 0 3  
89. 97 

-91 
189.85 - 79 

73 
.67 
.61 

189.55 
a49 
-43 
* 37 
-31 

18g. 26 
.w 
* I4 
.08 

9.02 

188. g6 
a 9 0  
.& 
* 78 
1 72 

188.66 
.bo 
* 54 
.48 
42 

188.36 
.30 
. 2 4  
. IS  

188.07 
8.01 
7.95 

* 89 
83 

187.77 
.71 
* 65 
* 59 
* 53 

187.47 
-41 
* 35 
* 29 
23 

187.17 

7.05 
6.99 

* 93 
186.87 

. 8 I  

. I 2  

. I1 

:g 
a63 

186.57 

1' 

1267.6 
7- 2 
6.8 
6.5 
6. I 

1265.7 
5.3 
4.9 
4.5 
4.1 

1263.7 
3.3 
2.9 
2 .5  

1261.7 
1.3 
0.9 
0 . 5  

60. I 

1259.7 
9.3 
8.9 
8.5 
8. I 

1257.7 
7.4 
7 . 0  
6.6 
6. 2 

1255.8 
5.4 
5.0 
4.6 
4.2 

. 3.4 
3.0 
2.6 

1251.8 
1.4 

0.6 
50.2 

1249- 8 
9.4 
9.0 
8.6 
8.2 

1247.8 
7.4 
7.0 
6.6 
6. 2 

5.4 
5 . 0  
4.6 
4.2 

1243.8 

2. I 

1253.8 

2 . 2  

1 .0  

1245.8 

2535.3 
4.5 
3.7 
2.9 

253'. 3 
30.5 
29.7 
9, a 
8.2 

2527.4 
6.6 
5.8 
5.0 
4 . 2  

2523.4 
2.6 
1.8 

30.3 

2519.5 
8.7 
7.9 
7. I 
6.3 

2515.5 
4.7 
3.9 
3.1 
2.3 

,2511.5 
IO. 7 
og. 9 
9. I 
8.3 

2507.5 
6.7 
5 -  9 
5 .  2 
4.4 

2503.6 

2.0 
I. 2 

2. I 

I. I 

2. a 

500.4 
-99.6 

8.8 
8. a 
7 .2  
6.4 

2495.6 
4.8 
4.0 
3.2 
2.4 

2491.6 
0.8 
90.0 
89. 2 

8.4 
2487.6 

8' 

3802.9 

&. ; 
799.4 

8.2 

3797.0 
5.8 
4.6 
3.4 
2.3 

3791.1 
89.9 
8.7 
7.5 
6.3 

3785. I 
3.9 
2.8 
1.6 

& 4  

3779.2 
8 . 0  
6.8 
5.6 
4.4 

3773.2 

70.9 
69.7 
8.5 

3767.3 

2. I 

6. I 
4.9 
3.7 
2 . 5  

3761.3 
60. I 
58.9 
7.7 
6.5 

3755.4 
4.2 
3.0 
I. 8 

50.6 
3749.4 

8.2 

4.6 

3743.4 

41.0 
39.8 
8.6 

3737.4 
6.2 

2.6 
3731.4 

:: ; 

2.2 

:: : 

4' 

5070.6 
69.0 
7.4 
5.8  
4.2 

5062.7 
61. I 
59.5 
7.9 
6.3 

5054.8 
3.2 
I. 6 

50.0 
48.4 

5046.8 
5.3 
3.7 

40. 5 

5038.9 
7.3 
5.8 
4.2 
2.6 

2. I 

5031.0 
29.4 
7.8  
6. 2 
4.6 

21.5 
19.9 
8.3 
6.7 

5015. I 
3.5 
1.9 
IO. 3 
0th 7 

5007.1 
5 . 5  
4.0 
2.4 

5000.8 
4999.2 

7.6 
6.0 
4- 4 
2.8 

4991.2 
89.6 
8.0 
6.4 
4.8 

4983.2 
I. 6 

80.0 
78.4 
6.8 

4975.2 

5023. I 

6' 

I 

6338.2 
6.2 
4.2 
2.3 

30.3 
6328.3 

6.4 
4.4 
2.4 

20.4 

6318.5 
6.5 
4.5 
2.5 
IO. 5 

6368. t 
6. t 
4.6 
2. t 

300. t 

6298. i 
6.7 
4. i 
2.7 
90- 1 

6288.1 
6. E 
4. 
2. I 

80. 2 

6278. 2 
6. I 

2.5 

70.5 
6268.5 

6.5 
4. $ 
2.5 

60. 5 

6258. ! 
6.5 
4.5 
2.5 

50. < 
6248. < 

7. ( 
5. ( 
3. 

41. ( 

6239. ( 
7. ( 
5 .  ( 
3. ( 

31. ( 
6229. ( 

7. c 
5 .  c 
3. 

21.c 
6219. ( 

4.2 

- 
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lat. 

- 
o /  

47 

2 
3 
4 

47 02 

b 
9 

47 1 0  

13 
I 4  

47 15 
16 
I7 
18 
19 

47 20 

23 
24 

47 25 
26 
27 
28 
29 

47 30 
31 
32 
33 
34 

47 35 
36 
37 
38 
39 

47 40 
41 
42 
43 
44 

47 45 
46 

I 1  
I 2  

21 
22 

2 
49 

47 50 
5' 
52 
53 
54 

47 55 
56 

5 
59 

47 60 - 

value of I" 

Me&. 
30.881 

I 
.I 
I 
I 

30.881 
I 
I 
I 
I 

30.882 
2 
2 
2 
2 

30.881 
2 
2 
2 
2 

30.882 
3 
3 
3 
3 

30.883 
3 
3 
3 
3 

30.883 
3 
4 
4 
4 

30.884 
4 
4 
4 
4 

30.- 
4 
4 
5 
5 

30.8f35 
5 
5 
5 
5 

30.885 
5 
5 

30.886 
6 
6 
6 
6 

30.886 

f 

Latitude 4 7 O  to 480-bfaidiod arcs. 

3ums of seconds for mid- 
dle latitude 47O 30) 

/ I  

I 
2 
3 
4 

56 
7 
8 
9 

ao 

3 
4 

I 
2 

'2 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

31 
7 
8 
9 

40 

3 
4 

45 
6 

I 
2 

I 
9 

50 
1 
2 
3 
4 

sf 
i 
2 
- 

Mrrrrs. 

30.88 
61.77 
92-65 

123.53 
154.42 
185.30 
216.18 
247.07 
277.95 

308.83 
339.72 
370. 60 
401.48 
432.37 
463.25 
494. I3 
525.02 
5 5 . 9 0  

617.67 
648.55 
679.43 
710.32 

772.08 
802.97 
833.85 
864.74 

5 2 6-78 

741. 20 

895.62 

926.50 
957.39 
988.27 

101g.15 
I 050.04 
I 080.92 
1111.80 

1 173.57 
1-45 

235.34 
I 266.22 
1297. IO 

1358. 7 
1389.75 

1142.69 

1.327. p 

1420.64 
I 451.52 
1482.40 
I 513.29 

1 544. I7 
1575.05 
1605.94 
I 636.82 
I 667.70 
1698.59 
1729.47 
1760.35 
I 791.24 
I 822. 12 
I 853.00 

--- 

Value of I /  

1 - -  

.86 
1852.87 

* 87 
.88 
.88 

1852.89 
.90 
* 91 
* 91 
f 92 

1852.92 
-93 
e93 
e 9 4  
e 9 4  

.89 

1852.95 

:3 
.97 
.97 

1852.98 

e99 
2.99 
3. 

1853.00 

98 

. 01 

.or 

.02 
* 03 

31853.03 
-04 
* 04 
* 05 
-05 

1853.06 
.06 
a 0 7  
.08 
.08 

.og 
1853.09 

. IO . IO . I1 
1853. 11 . I2 

* 12 
* 13 
' 14 

1853.14 
* 1s 

.16 
: :5 

1853.I7 

Zontinuous sums of min. 
ites from latitude 4 7 O  00' 

/ 

I 
2 

3 
4 

2 
7 
8 
9 

1 0  
I 
2 

3 
4 

I 2  
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
3 
9 

40 
I 
2 
3 
4 

4i 
I 
9 

5 0  
I 
2 
3 
4 

7 
8 

2 
- 

M & S .  

I 852.8 
3 705.7. 
5 558.5 
7 411.4 
9 264.3 

11 117. I 

14.822. g 
16 675.8 

18 528.7 
20 381.6 
22 234.5 
24 087.4 
25 940.3 
27 793.2 
29 646. I 
31 499.1 
33 352.0 
35 204.9 

37 057.9 
38 gro. 8 
40 763.8 
42 616.8 
4 4  469.7 
46 322.7 

5 0 0 2  . 7  
51 881.7 
53 734.7 

55 587.7 
57 440 .7  
59 293.7 
61 146.7 
62 999.7 
64 852.7 

70 411.9 
72 264.9 

74 118. o 
75 971.0 
77 84. I 
79 677.2 
81 530.2 

12 970.0 

48 178.7 

:: ;;i: : 

90 795.7 

92 648.8 
94 501.9 
96 355- 1 
98 208.2 

100 061.3 

103 767.6 
105 620.8 
107 473.9 
1 0 9  327.1 
XI1 180.2 

101 914.5 

Longitude. -X 

Me&$. 

I 267.6 
2 535.3 
3 h 2 . 9  
5 070 .5  
6 338.2 
7 605.8 
8 873.5 

IO 141. I 

12 676.4 
19 014.6 
25 352.7 
31 690.8 
38 028. g 
44 366.9 
50 704.9 
57 042.9 
63 380.7 
69 718.5 

76 056.3 
82 393.9 
88 7 3 1 . 4  
95 068.9 

IO1 406.2 

I 1  408.7 

'07 743.4 
114 080.5 
I 2 0  417.5 
126 754.3 
I33 091.0 

I39 427.6 
I45 764 .0  
152 100 
228 119 

380 034 
455 904 
531 7 0 0  
607 410 
683 020 

304 IO1 

Y 

MttkYS. 

0. I 

I. 2 
2 .2  

0 . 5  

3.4 
4.8 
6 .6  
8.6 

IO. g 

'3. 5 
30.3 
53.9 
84.3 

121.4 
165. z 
215. 7 
273.0 
337.1 
407.9 

485.4 
569.7 
660.7 
758.4 
862. g 
974.2 

1092.2 
I 216.9 

I 486.5 

1732 
'942 
4 368 
7 765 

1 348.3 

I 6 p  
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Latitude 480 to 490-Arcs of the parallel in meters. 

Lat. 

o /  

48 oc 

a 
3 
4 

6 
7 
8 
9 

48 I O  

I 

48 05 

11 
1 2  

I3  
14 

16 
I i  
18 
19 

48 2 0  

48 ' 5  

21 
2 2  

23 
24 

48 25 
26 
2 7  
28 
29 

48 30 
3r  
32 
33 
3 4 

48 35 
36 
37 
38 
39 

48 40 
4 1 
42 
43 
44 

48 4s 
46 
47 
48 
49 

48 50 
S I  
52 
53 
54 

48 5 s  
56 
57  
58 
59 

48 60 

1" 

- 

0.730 
. 723 
.7 '7 . 7 1 0  

703 
0. 096 
. 600 

.6;6 

.670 

0.663 

. 6.50 

' 68.3 

' 656 

' 643 
.636 
0. 630 
. 623 
. hi6 
. 609 
.603 

0. ,506 
. j89 

58.3 
576 

* 569 
0. 562 - 556 - 549 
-541 

536 

0. 529 
. j22 
.SI5 
* 509 
. jo2 
0. 4 0 s  
,488 
. 482 
.4?5 
,468 

0.461 
455 
448 

* 441 
.434 
0. 428 
.421 
.414 
* 407 
.401 

0.394 
.387 
.380 
.374 
.367 

3.360 
. 35.3 
' 346 
.340 
.333 

3.326 

41.46 
.45 
-43 
.42 
* 41 

41- 39 
e38 
.37 
.35 
34 

41.33 
* 3' 
.30 
.29 
27 

41.26 
25 
23 

.22 

.21 

41- 19 
.18 
. I 7  

15 
* 14 

41.12 . I 1  
.IO 
.08 
. 0 7  

41.06 
.04 
.03 
.02 

I .  00 

40.99 
* 98 
.96 
* 95 
.94 

40.92 
.9' 
* 90 
.88 
.87 

40.86 
.84 
* 83 
.81 
.80 

40.79 
* 77 
76 

* 75 
* 73 

40.72 
. I 1  
.69 
.68 
* 67 

W. 65 

- 
3/' 
- 
62.19 

. I 7  
15 . 1: 

62. q 

.05 . 0: 

61.95 
* 97 
* 9: 
.9: 
.9 '  

61.8s 
.87 
.85 
.87 
. S i  

61.7s 
.77 
* 7s 
.73  
. ? I  

61.69 
I67 
.65 
* 63 

61.59 
57 
55 

' 53 
* 5' 

61.48 
46 
.44 
a 4 2  
* 40 

51.38 

34 
* 32 
.30 

51.28 
.26 
a 2 4  

. I 1  

. 07 

2.01 

.61 

* 36 

.22 

.20 

51. 18 
.16 
* 14 . I2 
.IO 

SI. 08 
.06 
.oq 
.02  

1.00 
w. 98 
- 

4" 

82. 92 
.89 
.87 
.84 
. X 1  

8 2 . 3  
. 7 c  
. 7 ?  
. 7 1  
.68 

82.65 
.63 
.6c 
. 5 7  
.54 

82.52 
* 49 
.4E 
. ,44 
.41 

82.38 
.36 
.33 
.30 
.28 

82.25 
. 2 2  
. 20 
. I 7  
. 14 

82.12 
.og 
.06 
* 03 

81.98 
.95 
.93 
e 9 0  
.87 

81.85 
.82 

2.01 

:$ 
.74 

81.71 
.68 
.66 

.& 
81.58 

* 55 
e 5 2  - 49 
* 47 

8 1 . 4  
41 

* 39 - 36 
33 

81.30 

* 63 

- 

5/' 

103.65 
.62 
.58 
. 5 5  
. 5 2  

103.48 
' 45 
.42 
.39 
' 35 

103.32 
.29 
. 2 5  

. 18 
103. 15 

.OS 

. os 
3.01 

102.98 
.95 

.85 
102.81 

.78 

.74 
' 71 
.67 

102.64 
.61 
. 5 7  
.54 . 5 x- 

102.47 
.44 
.4I  

.34 

102.3' 
.28 
* 24 

. I 7  
102.14 

.07 

.04 

.22 

. I2 

: % 

.38 

.21  

. I 1  

2.00 

101.97 
* 94 
.90 
* 87 
* 83 

101.80 
* 77 
73 

. 7 0  

.66 
101.63 

124.38 
.34 

: % 
.22 

124.18 
. 14 

.06 
4.02 

123.98 
.94 
.90 
.86 

_. 82 
123.78 

.74 

. 7 0  

.66 

.62 

123.58 
.54 
. 50 
,46 
.42 

'23.37 
.33 
' 29 
* 25 

123.17 
. '3 
.og 
.OS 

3.01 
122.97 

.93 

.81 

122.77 
.73 
.69 
.65 
.61 

122.57 
.53 
.48 
.44 
40 

. I O  

. 2 1  

.89 

.85 

122.36 
. 32  
.28 
-24 

122.16 
.I2 
.08 
' 04 

.20 

2.00 
121.96 

165.84 
.79 
.73 
.68 
.63 

165. 57 
* 52 
.46 
* 41 .. 36 

165.30 
. 2 5  

. I 4  

.og 
165.04 

4.98 

.20 

: s9i 
.82 

164.77 
.7I  
.66 
.61 
. 5 5  

164. 50  
* 45 
* 39 
* 34 
.28 

164. 

. I2 
-07 

4.01 
163.96 

.9' 

.85 

.80 

.75 

163.69 
.64 
' 58 
53 

' 48 
163.42 

.37 
* 31 
.26 

163. 15 

3.04 
2.99 
.93 

162.88 

* 77 
. 7 2  
.66 

162.61 

. 21 

. 1 0  

.83 

- 

9'' 

- 

186.57 
. 5 1  
* 4s 
.39 
.33 

186. 2.7 

IS 
.og 

6.03 

185.97 
: 9' 
* 8s 
* 79 
* 73 

185.66 
.6c 
' 54 
' 48 
.42 

185.36 
.30 
* 24 . 18 

185.06 
5 .00  
4.94 

. 8 8  

.82 

184.76 
.70  
.64 
. 5 8  
. 5 2  

184.45 
.39 
.33 
' 27 

184.15 
.og 

4.03 
3.97 
.9I  

183.85 
.7Q 
. 7 3  
67 

.61 

183.55 
.49 
.43 
.36 
.30 

r83.24 
. 1 8  

3. os 
2.99 

. 2 1  

. I2 

.21 

.I2 

L82.93 

1' 

1243.8 
3.4 
3.0 
2. 6 

1241.8 
1.4 

0.6 
40.2 

1239.8 
9.4 
9.0 
8.6 
8. 2 

7.4 
7. 0 
6.6 
6. 2 

1235.8 
5.4 
5.0 
4.6 
4. 2 

'233.7 
3. 3 
2.9 
2.5 

1231. 7 
1. 3 
0 .9  
0 . 5  

30. I 
1229.7 

9. 3 
8.9 
8.5 
8. I 

1227.7 
7. 3 
6.9 
6. 5 
6. I 

1225.7 
5.3 
4.8 
4.4 
4.0 

1223.6 
3.2 
2.8 
2.4 

1221.6 

0.8 
0.4 

rzig. 6 

2.2 

I .  0 

1237.8 

2 . 1  

2.0 

1. 2 

20.0 

2487.6 
6.8 
6. o 
5 . 2  
4.4 

2483.6 
2.8 

go. 4 

2479.6 
8.8 
8. o 
7. 1 
6. 3 

2475.5 
4.7 
3.9 
3. ' 
2.3 

247'. 5 
70.7 
69.9 
9. I 
8.3 

2467.5 
6. 7 
5.9 
5. ' 
4.3 

2463.5 
2. 7 
1.9 

60.2 
2459.4 

8.6 
7.  8 
7 . 0  
6. 2 

2455.4 
4.6 
3.8 
2- 9 
2. I 

2451.3 
50 .5  
49.7 
8.9 
8. I 

2447,3 
6.5 
5.7 
4.8 
4.0 

w 3 . 2  
2.4 
I. 6 

40.7 
39.9 

2439. I 

2 .0  
I.  2 

1.0 

3' 

3731.4 
30.2 
29. 0 

7.8 
6.6 

3725.4 
4.2 
3.0 
I. 8 

20.6 

37'9.4 
8. I 
6.9 
5.7 
4.5 

3713.3 

10.9 
og. 7 

8.5 

3707.3 
6. I 
4.9 
3. 7 
2. 5 

700.0 
698.8 

7.6 
6.4 

3695. 2 
4.0 
2.8 
1.5 

90.3 
3689. I 

7.9 
6. 7 
5.5 
4.3 

3683. I 
1.8 

80.6 
79.4 
8.2 

3677.0 
5.8 
4.5 
3.3 

2. I 

3701.2 

2. I 

3670.9 
69.7 

8.5 
7. 2 
6.0 

3664.8 
3.6 
2.4 

61. I 
59.9 

3658.7 

4975.2 
3.6 
2.0 

70.4 
68.8 

4967.2 
5 . 5  
3.9 
2. 3 

60.7 

4959. I 
7 . 5  
5.9 
4.3 
2.7 

4951. I 
49.5 

7.9 
6. 3 
4. 7 

4943.0 
41.4 
39.8 
8.2 
6.6 

4935.0 

I. 8 
30. I 
28.5 

4926.9 
5.3 
3. 7 

20.4 
4918.8 

7. 2 

4.0 
2.4 

4910.7 
og. 1 

7. 5 
5 .9  
4.3 

4902.6 
91.0 

899.4 
7.8 
6.2 

4894.5 
2.9 

91.3 
89.7 
8.0 

4886.4 
4.8 
3. 1 

81. 5 
79.9 

4 7 8 . 3  

a. 4 

2. 1 

5.6 

51 

-- 

6219. o 
7.0 
5 .0  
3.0 

10. g 
6208. g 

4.9 
2. g 

200. g 

6.9 

6198.9 
6.9 
4.9 
2.9 

90.9 
61 88. g 

6.8 
4.8 
2.8 

80.8 

6178.8 
6.8 
4.8 
2.8 

70.8 
6168.7 

6.7 
4.7 
2. 7 

'60.7 

6158.7 
6.6 

2.6 
50. 6 

6148.5 
6.5 
4.5 
2.5 

40.5 

6138.4 
6.4 
4-4 
2.4 

30.3 
6128.3 

6.3 
4.2 

4.6 

2.2 
20.2 

61 18.2 
6. I 
4, I 
2. I 

10.0 

6108. o 
6.0 
3.9 

101. g z: 98 - 
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;urns of seconds for mid- 
dle Intitudc .tuo 30’ 

Latitude 48O to 49°-Meridional arcn. 

Of I’ 

Lat. 

. I  

48 oc 
I 
I 
7 

4 

48 0 5  
6 
7 a 
9 

48 io  
I 1  
I2 
13 
14 

48 15 
16 
17 
18 
‘9 

48 20 
21 
22 

23 
24 

26 
27 
28 
29 

48 25 

48 30 
3’ 
32 
33 
34 

48 35 
36 
37 
38 
39 

48 40 
41 
42 
43 
44 

48 45 
46 
47 
48 
49 

48 50 
51 
52 
53 
54 

48 55 
56 
57 
58 

4 8 %  
-I 

\’due of I ’  

Meters. 
30.886 

6 
6 
6 
6 

30.887 
7 
7 
7 
7 

7 
7 
7 
7 

30.887 
8 
8 
8 
8 

30.888 
8 
8 
8 
8 

30.888 
8 
9 
9 
9 

30.889 
9 
9 
9 
9 

30.889 
9 

89 
90 

30.887 

0 

30.89  
0 
0 
0 
0 

30. s90 
0 
0 
0 
I 

30.891 
I 
I 
I 
I 

3 0 . 9  
I 
I 
I 
I 

30.892 

I /  

I 
2 

3 
4 

5 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 
25 
6 ,  
7 1  
8 
9 

30 
1 
a 

3 
4 

32 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

55 
6 
7 
8 

I 
2 

2 

Meters. 

30.89 
61.78 
92.67 

123.56 

154.44 
185.33 
216.22 
247.11 
278.00 

308.89 
339.78 
370.67 
401.56 
432.44 
463.33 
494.22 
525. I 1  

556.00 
586.89 

617.78 
648.67 

710.44 
741.33 
772.22 
803. I I  
834.00 
864.89 
895. 78 

926.67 
957.55 
988.44 

I 019.33 
I 050.22 

1081.  I 1  

I rq2.89 
I 173.78 
I 204.67 

1 235.55 
I 266.44 
1297.33 
I 328.22 
1 359.1 1 

I 420.89 
I 451.78 
I 482.67 
1513.55 

1 544.44 
1575.33 
t 6 0 6 . 2 2  
I 637. 1 1  
I 668.00 
I 698.89 
I 729.78 
I 760.67 
I 791.55 
I 822.44 
I 853.33 

679.56 

I 1 1 2 . 0 0  

I 390.00 

Continuous sums of rnin. 
utes from l a t i t ~ d e . 4 8 ~  00’ 

__- 
I 

I 
2 

3 
4 

5 
7 
8 
9 

10 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

Mtters. 

I 853.2 
3 706.3 
5 559.5 
7 412.7 
9 265.9 

14 825.5 

1 8 5  1 9  

22 238.4 
24 091.6 
25 944.9 
27 798. I 
29651.4 
31 504.6 
33 357.9 
35 211 .2  

37 4 4 . 4  
38 917.7 
40 771.0 
42 624.3 
44 477.6 
46 330.9 
48 184.2 
50  037.5 
5’ 890.8 
53 744.2 

55 597.5 
57 450.8 
59 304.2 
61 157.5 
63 010.9 
64 864.2 
66 717.6 
68 570.9 
70 424.3 
72 2 7 7 . 7  

74 1 3 1 . 1  
75 984.5 
77 837.9 
79 691.3 
81 544.7 
13 398. 1 
85 251.5 

88 958.3 
go 811.8 

92 665.2 
94 518.7 
96 372, I 

I I  119.1 
12 972.3 

16 678.7 

2 0  3i5: 2 

87 104..9 

98.225. 6 
100 079.0 
IO1 932.5 
103 786. o 
105 639.4 

log 346.4 
111 199.9 

107 492.9 

1,ooagitude. ’ 

! - -. 
O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

‘5 

25 
30 

0 35 
40 
45 
5 0  
55 

05 

‘5 

I 25 

30 
35 
40 
45 

I 50 
55 

a m  
3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 1 0  

20 

1 0 0  

10 

20 

IO 00 
I 1  00 
12 00 
13 00 
14 00 

‘5 - 
16 00 
17 00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

s 

I V f f f t 1 3 ,  

1 243.8 
2 4S7.6 
.j 731.4 
4 975.2 
6 219.0 
7 462.8 
8 706.6 
9 950.4 

1 1  rg.l.2 

12  437.9 
18 656.9 
24 875. s 
3‘ 9 4 . 7  
37 3‘3.6 
43 532.4 
49 751.2 
55 969.9 
62 r88.5 
68 407. I 

74 625.6 
80 844.0 

93 280.5 
99 49s. 6 
io5 716.6 
1 1  1 934.5 
118 152. 2 
124 369.8 
130 587.3 

87 062.3 

136 804.6 

149 239 
223 827 
298 377 
372 877 
447 314 
52‘ 677 
595 951 
670 1 2 5  

744 186 
818 123 

965 570 
1 039 056 
I 112367 
1 ‘85 491 
I 258416 
1331 129 
I 403 618 

143 0 2 1 .  7 

891 921 

I475 871 
1 547 876 

1 762 279 
I 833 170 
I 903 752 
I 974 01.5 
2 043 945 
2 113 53’ 
z 182 762 

I 619 620 
I 691 q i  

Meters. 

0. I 

1 . 2  
2. I 

0. 5 

4. 3. i 
6.6 
8.6 

10.9 

13.4 
30. z 
53.8 
84.0 

164.7 
215. I 
2 7 2 . 2  

336.1 
406.7 

484.0 
568. o 
658.7 
756.2 
860.4 

971.3 
I 088.9 
I 2 1 3 . 1  

I 344.3 
I 4Sr. I 

I 626.6 
1777.8 
1936 
4 355 
7 742 

12 095 
‘7 414 
23 698 
30 946 
39 157 

48 329 
58 461 
69 552 
81 598 
94 598 

108 551 
123 453 
‘39 302 
156 og6 
‘73 832 

192 506 
212 116 
232 658 

276 524 
299 842 
324 077 
349 225 
375 283 
402 245 
430 107 

1 2 1 . 0  

254 128 
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r- - 
Lat . 

O I  

49 g 
2 

3 
4 

49 05 
6 
7 
8 
9 

49 10 

Ia  
13 
'4 

49' 1s 
16 
'7 
I 8  
'9 

49 20 

11 

2' 
22  

23 
'4 

49 25 
26 
'7 
a8 
'9 

49 30 
31 
32 
33 
34 

49 35 
36 
37 
38 
39 

49 4c 
41 
42 
43 
44 

49 4.5 
46 
47 
48 
49 

49 50 
5' 
52 
53 
54 

49 55 
56 
57 
58 
59 

49 60 

- 

1 *' 

0. 32t 
. 3'! . 31: 
. 3 &  
f 291 
0. 29: 
. 28: 
. 275 . 275 
. 265 

0. 258 
. a 5 1  
* 245 
.238 
.231 
0. 224 

, 2 1 7  

. 2 0 4  

. '97 

0. 190 
. I83 
. '77 . 170 . 163 
3. 156 
. 149 . 142 . 136 . 129 

. 2 1 1  

3. I 2 2  

. X I S  

. I08 

.Og5  

3.088 
.oar 
,074 

. o h  

'* 053 

.040 

. 033 

.026 
1. 019 

. 0 0 5  
). 999 
.992 

). 98s 
' 978 
* 971 
' 964 
.957 

). 950 
. 044 
' 937 
' 930 
. 923 
916 

. I 0 1  

. 0 6 7  

. 047 

. ora 

- 

3'' 

- 
40.6 

. 6  

. 6  

. 6  

.6 
40.5 

* 5  
* 5' 

51 

5. 

40.5: 
. 5' 
f 4! 
.41 
.4' 

40.4! 
* 4: 
.4: 
.4:  
. 3! 

40.31 
* 3: 
.3! 
* 31 
.3: 

40.3' 
* 3' . 28 
.2 ;  
. 2 t  

to. 24 
.2: 
.2: 
. 2c  
* 1s 

io. I€ . I6 
15 
I3 

p. I1 
.og 
.08 
* 07 
.OS 

.o. 04 

. I2 

.02 . 01 
.o. 00 
19.9g 

89.97 
* 96 
.94 
* 43 
* 9' 

9.90 

.86 

* 89 
.87 

* 85 
9.83 
- 

8/' 

- 
60. gr 

.9' 

. 91 . 9: 

.9( 
60.81 
.8( 
.8r 
.SI  
.7! 

60.7; 
* 7! 

7: 
.71 
.6! 

50.6; 
.6! 
.6: 
.61 
* 55 

.5! 

. 5 :  
5' 
45 

b . 4 j  
* 45 
..4: 
a41 
. 35 

so. 37 
.35 
(. 33 

w. 26 
.24 

.20 

. I8 
60.16 

50.5 ; 

: 2; 
.22 

* 14 . I2 . I O  
.08 

60.06 
a 0 4  
.02  

60.00 
59.97 

59.95 
* 93 
* 91 
e89 
87 

59.85 
' 83 . 81 
* 79 
77 

59.75 
- 

- 
4'I 

- 
81.30 
.28 
* 25 
.22 
. 20  

81.17 
. I4 

.og 

.06 

81.03 

0. $3 
.95 
.92 

80.90 
.87 
.84 
.SI  
.79 

80.76 
.73 
. 7 1  
.68 
.65 

80.62 
.60 
.57 
* 54 

80.49 
.46 
.43 
.40 
.38 

80.35 
* 32 
* 30 
* 27 
24 

80.21 
' I9 
.16 
* '3 

80.08 
eo5 

80.02 
79.99 

.97 

79.94 
* 91 
89 

.86 
* 83 

79.80 
* 78 
* 75 
.72 
.e3 

79.66 

. I 2  

1.01 

. IO 

Latitude 4g0 to 5oo-Am of the parallel in meters. 
-. 

5'' 

101.6: 
.6( 
. 5 (  
. 5 :  
45 

101.4t 
.4: 
35 

f 3t 
.3: 

101.25 
.2c 

. 1s 

. 15  

*os 
* os 

0.98 

100.95 
* 92 
.88 
.85 
. 8 I  

100.78 
.75 
. 7 J  
.68 
.64 

100. 61 
. 5 8  
.54 
. S I  
* 47 

100.  4.4 
.41 
37 
34 

.30 

100.  27 
.24 
. 2 0  

. '7 

. I3 
100. IO 

.06 
100. 02 
99.99 

.95 

99.92 
* 89 
85 . 82 

.78 
99.75 

* 72 
.68 
65 

.61 
99-58 

.23 

101. I 2  

I.  02 

- 

6/' 
- 

121. gt 
. 9: 
.a 
. a: 
.75 

121.75 
* 71 
' 67 
.63 
* 55 

121.55 
*5 '  
.47 
.43 

121.35 
* 30 
.26 

. I8 

121. 14 

.06 

0.98 
120.94 

.90 

.85 
* 81 
.77 

120.73 
.69 
.65 
.61 
* 57 

IZO. 53 
.49 
.44 
.40 

f 32 

.22 

. I O  

1 .02 

.3G 

120.32 
.28 
* 24 

.16 
20. I2 

.07  
20.03 
19-99 

.95 

19.9' 
87 
83 

* 79 
.74 

'9.70 
.66 
.62 
a58 
a54 

19.50 

.20 

- 

142.28 
* 23 
* I9 
.I4 
.og 

142.04 

I. 95 
.ga 
.86 

141.81 
76 

* 71 
* 67 
.6a 

141- 57 
* 52 
* 47 

2. oc 

'U  * 3  

141.33 
.28 
* 23 
* I9 
. I4 

141. og 
1.04 
0.99 

* 95 
90 

'40.85 
.80 
.75 
* 71 
.66 

140.61 
.56 
* S I  
* 47 
.42 

140.37 
* 32 
27 
.23 . I8 

40. I3  
.08 

40.03 
39.99 
-94 

39.89 
.84 
.& 
75 
70 

39.65 
.60 
. 5 5  
51 

.46 
39- 41 
- 

162.61 
* 55 
* 50 
* 45 
.39 

162.34 
.28 
* 23 
. I7 

162.07 

I. 96 
e 9 0  
.85 

161.79 
* 74 
.68 
* 63 
* 58 

. I 2  

2.01 

161.52 
* 47 
* 41 

.30 
161.25 

19 
. I4 
.08 

I. 03 

160.98 
f 92 
* 87 
.SI 
.76 

160.70 
65 

* 59 
54 

.48 

160.43 
37 

e32 
.26 

.36 

.21 

160.15 

60.04 
59.99 

.93 

159.88 
$ 8 2  
* 77 

71 
.66 

159.60 
55 

* 49 
. 4 4  
.38 

r59.33 

. IO 

- 
9'' 

- 
182.9: 

.8; 

.SI  

. 7! 

.65 
182.6: 

. 5 ;  
. .51 

.qr  

.3f 

182.3; . 2t 

I4 
.d 

m2. 0: 

1.95 
.85 
.8: 
.75 

181.71 
65 
5s 
5: 

* 47 
181.41 

.34 

.2E 

. I t  

181. I C  
I. 04  
0. gE 
-91 
85 

180.7s 
* 73 
* 67 
.6c 
.54 

. 2( 

. 2 2  

180. 48 
.42 
e 3 6  
.29 
e 2 3  

180. 17 

80.05 
79.98 

* 92 

179.86 
.So 
.74 
.68 
.61 

179- 55 
a49 
* 43 
37 

-30 
r79.24 

. XI 

- 

1' 

1219.6 
9.2 
8.8 
8.3 
7,. 9 

1217.5 
7- ' 
6. 7 
6.3 
5.9 

1215.5 
5.  I 
4. 7 
4.3 
3.9 

1213.5 
3.0 
2.6 

1.8 

1211.4 

0.6 

2.2 

I. 0 

IO. 2 

og- 8 
1 2 9 . 4  

9.0 
8.5 
8. I 
7. 7 

1207.3 
6.9 
6.5 
6. I 
5. 7 

1205.3 
4.9 
4.4 
4.0 
3.6 

1203.2 
2.8 
2.4 

I. 6 

0.7 
200.3 
199.9 

9.5 

8. 7 
8. 3 
7.9 
7.4 

6.6 
6. 2 

5.8 
5.4 

2.0 

1201.2 

1199. I 

1197.0 

1195.0 

9' 

2439.1 
8.3 
7.5 
6.7 
5.9 

2435.1 
4.3 
3.5 
2.6 
I. 8 

243'. 0 
30.2 
29.4 
8.5 
7.7 

2426.9 
6. I 
5.3 
4.4 
3.6 

2422.8 

20. 3 
19.5 

2418.7 
7.9 
7. 1 
6.2 
5.4 

2414.6 
3.8 
3.0 

1.3 
2410.5 
og. 7 
8.9 
8.0 
7. 2 

2406.4 
5.6 
4.8 
3.9 
3. 1 

2402.3 
1.5 

400.7 
399.8 

9.0 

7.4 
6.6 
5.7 
4.9 

2394.1 
3.3 
2.4 
1.6 

90.7 
2389.9 

2 . 0  
I. 2 

2. I 

2398.2 

8' 

3658.7 
7.5 
6.3 
5 . 0  
.3.8 

3652.6 
I. 4 

50.2 
48.9 
7.7 

3646.5 
5.3 
4.0 
2.8 
I. 6 

3640.4 
39. 1 
7.9 
6.7 
5 . 5  

3634.2 
3.0 
1.8 

30.5 
29.3 

3628. I 
6.9 
5.6 
4.4 
3.2 

3621. g 
20. 7 
19- 5 
8. 2 

7.0 
3615.8 

4. 5 
3.3 

IO. g 
2. I 

3609.6 
8.4 
7. 2 
5.9 
4. 7 

3603.4 

601.0 
599.7 

8.5 

3597.3 
6. o 
4.8 
3.6 
2. 3 

3591.1 
89.9 
8.6 
7.4 
6. I 

2. 2 

3584.9 

41 

4878.3 
6.6 
5 . 0  
3.4 
I. 8 

4870. I 
68.5 
6.9 
5. 2 
3.6 

4862. o 
60.3 
58.7 
7. 1 
5.4 

4853.8 

50 .5  
48.9 
7.3 

4845.6 

2.2 

4.0  
2.4 

40. 7 
39. 1 

4837.4 
5 .8  
4.2 
2 .5  

30.9 

4829.3 
7.6 
6. o 
4.3 
2.7 

4821.0 
'9.4 
7.8 
6. I 
4.5 

4812.8 

0 9 . 5  
7.9 
6.2 

4804.6 
3.0 

801. 3 
799.7 

8. o 

4796.4 
4.7 
3. 1 

91.4 
89.8 

4788.1 
6.5 
4.8 
3. 2 

81. 5 
4779.9 

11.2 

_- 
5' 

6097.8 
5.8 
3. fl 

91.7 
89.1 

6087. 7 
5. 
3.6 

81.5 
79.5 

6077.5 
5.4 
3.4 

71.3 
69.3 

6067. 3 
5 . 2  
3.2 

61. I 
59- 1 

6057.1 
5.  c 
3. c 

5 0 . 5  
48.5 

6046.8 
4. 8 
2. 7 

40.7 
38. E 

6036.6 
4.5 
2.5 

30.4 
28.4 

6026.3 
4.3 

18. 1 

6016. c 
4. c 

11. g 
og. 9 

2 . 2  
20. I 

7. 8 
6005.8 

3.7 
6001.6 
5999.6 

7. 5 

5995.5 
3.4 

9'. 3 
89. 3 

7 . 2  

5985.1 
3.1 

81.0 
79.0 
6.9 

5974.8 
-- 
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c_ 

Lot. 

-- 
o /  

49 y 
2 
3 
4 

49 05 
6 
7 
8 
9 

49 10 
I1 
12 
I3 
14 

49 '5 
16 
17 
18 
'9 

49 20 
21 
22 
23 
24 

49 25 
26 
27 
28 
29 

49 30 
3' 
32 
33 
34 

49 35. 
36 
37 
38 
39 

49 40 
41 
42 
43 
44 

49 45 
46 
47 
48 
49 

49 50 
51 
52 
53 
54 

49 55 
56 
57 
58 
59 

4960 - 

rralueof 1" 

MthJ 
30.892 

2 
2 

2 
a 

30.892 
2 
2 
2 
2 

30.892 
3 
3 
3 
3 

3 
3 
3 
3 

30.893 

30. s93 

3 
4 
4 
4 

4 
4 
4 
4 

30.894 

30.894 
4 
4 
5 
5 

30.895 
5 
5 
5 
5 

30.895 
5 
5 
5 
6 

30. y 

30. "4: 

6 
6 
6 

6 
6 
6 

30.897 
7 
7 
7 
7 

30.897 

~ 

Sums of seconds for mid 
dle latitude 4g0 30' 
- 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
1 
2 
3 
4 

I f  

7 
8 
9 

20 
I 
2 

3 
4 

2f 
7 
8 
9 

30 
I 
1 

3 
4 

35 
7 
8 
9 

40 
1 
2 
3 
4 

4i 
7 
8 
9 

50  

a 
3 
4 

I 

si 
7 
8 
9 
60 

Metws. 

30.89 
61.79 
92.68 
123.58 
154.47 
185.37 
216.26 
247. 1s 
278.05 

308.94 
339.84 
370.73 
401.63 
432.52 
463.41 
494.3' 
525 .20  
556. IO 
586.99 

617.89 
648.78 
679.67 
710.57 
741.46 
772.36 
803.25 
834. 1s 
865.04 
895.93 

926.83 
957.72 
988.62 

I 019.51 
I 050.41 
I 081.30 
1112.rg 
I 143.09 
1 173.98 
I 204.88 

1235.77 
I 265.67 
1297.56 
I 328.46 
1359.35 
1390.24 
I 421.14 
1 452.03 
I 482.93 

1544.72 
1 575.6I 
1606.50 
1637.40 
1668.29 
I 699. I9 
I 730.08 
I760.98 
1 791.87 
I 822.76 
I 853.66 

I 513.82 

Value of I' 

1853.60 
.61 
.61 
.62 
* 63 

1853.63 
* 64 
* 64 
* 65 
65 

1853.71 
72 

* 72 - 73 
* 73 

1853.74 
7s 

* 75 - 76 
.76 

1853.77 
- 7 7  
78 
78 
.79 

1853.79 .& 
.& 
.81 
.82 

1853. a2 

Zontinuous sums of mi 
Jtes from latitude 4g0 o 

- 
I 

1 
2 

3 
4 

f 
7 
8 
9 

IO 
I 
2 
3 
4 
15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3a 
7 
8 
9 

40 
I 
2 
3 
4 

42 
i 
9 

50 

3 
4 

I 
2 

I 
9 
60 
- 

Meters. 

1853.5 

5 560.5 

9 267.5 

12 974.6 

3 707.0 

7 414.0 

I 1  121. I 

14 828. I 
16 681.7 

18 535.2 
20 388.8 
22 242.3 
240999 
25 949.5 
27 803.0 
29 656.6 
31 510.2 
33 363.8 
35 217.4 

37 071.0 
38 924.6 
40 778.2 

44 485.4 
46 339.1 
48 192.7 
50  046.3 
51 900.0 
53 753.6 

55 607.3 
57 461.0 
59 314.6 

64 875.7 
66 729.4 
68 583. o 
Po 436.7 
72 29.4 

74 144.2 
75 991.9 
77 85'. 6 
79 705- 3 
81 559. 1 
83 412.8 
85 266.5 
87 120.3 
88 974- 0 
p 827.8 

92 681.6 
94 535.3 
96 389.1 
98 242. 9 

100 096.7 

103 804.3 
105 658. I 
107 511.9 
log 365.7 
XI1 21g.5 

42 631.8 

61 168.3 
63 022. o 

IO1 950.5 

W t a d e  a 

f1Bl .  111 -- 
Longitude. 

-- 
O I  

0 1  
2 

3 
4 

" 2  
7 
8 
9 

' 5  

25 
30 

0 35 
40 
45 
50 

0 10 

20 

, 55 

I 0 0  

IO 

20 

0 5  

'5 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

2 0 0  

IO 00 
I 1  00 
I2 00 
13 00 
14 00 

15 00 
16 00 

3 
19 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 
27 00 
2 8 0 0  
2.9 00 
30 00 

'-&ordinates of curvature 

Mcters. 

I 219.6 
2 439,I 
3 658.7 
4 878.3 
6 097.9 
7 3'7.5 
8 537.0 
9 756.6 
IO 976.2 

12 195.8 
18 293.6 

36 586.8 

48 782. I 

24 391- 3 
30 489.1 

42 681.5 

54 879.7 
60 977.2 
67 074.7 

73 172.0 
79 269.3 
85 366.5 
91 463.6 
97 560.5 
103 657.4 
log 754.1 
115 850.7 
121 947. I 

I34 '39.6 
I 4 0  235.5 
146 331 
219 465 
292 561 
365 606 
438 588 
51.1 493 
584 3x0 
657 026 

I 28 043.4 

729 627 
802 102 
874 438 
946 622 

I 018 642 
I ogo 485 
I 162 138 
I 233 59' 
I 304 829 
1 375 840 

I 446 613 
1 5 1 7  I35 
I 587 394 
1 657 378 
I 727 073 
I796470 
I 865 554 
1 934 3x5 
2 002 740 
2 070 817 
2 138 536 

0. I 

1.2 
2. I 

0. 5 

3- 3 
4.8 
6.6 
8.6 
IO. 8 

'3.4 
30. I 

3.7 
120.5 

I64. 0 
214 2 
271. I 
334.7 
404.9 

481.9 
565.6 
656. o 
753.0 
856.7 
967.2 

1084.3 
I 208.1 
I 338.6 
1 475.9 

I 619.8 
I 770.4 
I 928 
4 337 
7 709 

53.5 

231 627 
252 998 
275 288 
298 495 
322 614 
347 640 
373 570 
400 399 
428 123 
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69.9 

Latitude soo to 5 1 O - b  of the parallel in metar. 
-- 

Lat. 

o /  

50 00 
I 
2 

3 
4 

50 0 s  
6 
7 
8 
9 

50 I O  
I 1  
I 2  

13 
'4 

50 '5 
16 
'7 
18 
'9 

50 2 0  
21 
a2 
23 
24 

50 25 
26 
a 7  
28 
19 

50 30 
3' 
32 

34 
50 35 

36 
37 
38 
39 

5 0  453 

., 
3 .I 

41 
42 
43 
44 

50 4s 
46 
47 
48 
49 

50 50 
51 
52 
53 
54 

50 55 
56 
S i  
58 
59 

so 60 

- 
1 

19.916 
. 900 
.go2 

,889 
.a95 

'9.882 
' 87.5 

.a54 

'9.847 

' 833 

,868 
. 861 

.840  

. 826 

.820 
'9. 813 

.806 

.799 

.792 
* 78s 

[9. 778 
. 7 7 1  
.764 
. 7 5 7  
.750 
[!I. 743 

.737 

.730 
* 723 
. lr6 

[9. 709 
. 7 0 2  

' 695 . 688 
. 681 

[9. 674 
. 667 
,660 
.653 
.646 

:9. 639 
.632 
. 6 z s  
.618 
. 612 

:9. 605 
.598 
. .591 
. 584 
' 577 

9. 5 7 0  
.563 
.556 
.549 
. .;42 

9. 535 . j28 

' 5'4 
. 5 0 7  

9. 5 0 0  

. i 2 I  

- 

- 

!a// 
- 

39.83 
.82 
.80 
.79 
. 7 8  

39.76 
* 75 
.74 
. 7 2  
. 7 1  

39: 2 
.67 
* 65 
* 64 

39-63 
.61 
.Go 
.58  
57 

39.56 
* 54 
53 
51  

* 50 
39.49 

.47 

.46 

.45 

.43 

39.42 
40 

.39 
38 

.36 
39.35 

* 33 
.32 
.3I 
* 29 

39.28 
.26 
* 25 
e 2 4  

39.21 

. I 8  

. I 7  

. 15 

39.14 
* '3 

.08 

59-07 
.06 
.% 
.03 

19-00 

.22 

. 2 0  

. I 1  . IO 

.01  

-- 

79.66 
* 64 
.61 
.58 
. 5 5  

79.53 
e 5 0  
47 
*44 
* 42 

79.39 
* 36 
.33 
* 31 
.28 

79.25 

. I 7  

. I +  

79-11 
.og 
.06 
03 

9.00 
78.97 

.95 

.92 

.89 

.86 

78.84 
.8r 
.78 
.75 
. 7 2  

78.70 
.67 
.64 
.61 
.58 

78.56 
* 53 
* 50 
.47 
* 45 

78.42 
39 

.36 

.34 
a31 

78.28 
25 

* 17 
78.14 

.08 

.06 
* 03 

78.00 

.22 

.20 

.22 

.20 

. I 1  

99.58 
.55 

.48 

.44 
99.41 

* 38 
.34 
* 3' 
. 2 7  

99.24 

. I 7  
* I f f  

99.07 
03 

9. 00 
8.96 

* 93 

.86 

.82 

.79 
. * 75 

98.72 
.68 
.65 
.61 
.58 

98.54 
* 51 
* 47 
.44 
.40 

98.37 
.34 
.30 
.27 
.23 

98.20 
.16 
'3 

.06 
98.03 
7.99 

95 
.92 
.89 

97.85 
.82 
.78  
75 

-71 
97.68 

64 
.61 
.57 
54 

97-50 

.2I 

. IO 

98.89 

. IO 

118.88 
.83 
.79 
.75 
.7I  

I 18.67 
.63 
.59 
.54 

50 
118.46 138.21 

.34 .06 

.29 8.01 

$ 1  ::: 
118.25 

. I 7  . .13 

.og 
118.04 

8.00 

.92 

.88 

117.84 
* 79 
f 75 
.71 
.67 

117.63 
* 59 
* 54 
f 5 0  
.46 

117.42 
38 

.33 
29 

* 25 
I 17.21 

* 17 
. I 3  
.a8 
.04 

117.00 

. 2 1  

7.96 

8// 

159.33 
.27 

. 16 

159. 0s 
9.00 
8.94 

.89 

.83 

158.78 
.72 
* 67 
.6r 
* 56 

158.50 

. 2 2  

. I 1  

.45 

.39 

.34 

. 2 8  

158.22 
. I 7  

.06 
8.00 

'57.95 
.89 
.84 
. 7 8  
.73 

157.67 
.61 
' 56 
.so 
.45 

'57.39 
* 34 
.28 
.23 
. I 7  

'57.12 
.06 

7.00 
6.95 

* 89 
156.84 

.78 

.73 

.67 

.61 

156.56 
.so 
' 45 
.39 
.33 

. I 1  

156.28 
. 2 2  

. I 1  

. I 7  

.06 
156.00 

9" 

'79.24 . I 8  
. I 2  

9.06 
9. CXJ 

178.93 
.87 
.8r 
' 75 
.68 

178.62 
* 56 

.44 

.37 
178.31 

f 25 
. I 9  
. I 3  
.06 

178.00 
7.94 
.88 
.81  
.75 

177.69 
.63 
.57  
.so 
.44 

177.38 
.32 
.25 
. '9 
. '3 

177.06 
7.00 
6.94 
.88 
.81  

176.75 
.69 
.63 
.56 
.so 

176.44 
.38 
.32 
.25 
* 19 

176. 13 
* 07 

6.00 
5.94 
. n8 

175.81 
' 5 5  

.63 

.56 
r75.50 

. 

1' 

1195.0 
4.6 
4. I 
3.7 
3.3 

r1gz. g 
2.5 

1 . 7  
2. I 

I .  2 

llgo.8 
0.4 
90.0 
89.6 
9.2 

1188.8 
8 .3  
7.9 
7.5 
7. I 

I 186.7 
6.3 
5.9 
5.4 
5.0 

I 184.6 
4. 2 

3.8 
3.4 
2.9 

1182.5 
2. I 

1 . 7  
1.3 
0 .9  

1180.4 
80.0 
79.6 
9.2 
8.8 

I 178.4 
7.9 
7. 5 
7. 1 
6. 7 

1176.3 
5.9 
5.4 
5 . 0  
4.6 

3 . 8  
1174.2 

2389.9 
9. I 
8.3 
7.4 
6.6 

2385.8 
5 .0  
4.2 
3.3 
2.5 

2381.7 
0.8 

80.0 
79.2 
8.3 

2377.5 
6.7 
5.9 
5 . 0  
4.2 

2373.4 
2.6 
1.7 
0.9 

70. o 
2369.2 

8.4 
7.6 
6.7 
5.9 

2365. I 
4.2 
3.4 
2.6 
1.7 

2360.9 
60. I 

59. 2 
8.4 
7.5 

23957 
5.9 
5 .  1 
4. 2 
3.4 

2352.6 
1.7 
0.9 

50. I 
49.2 

2348.4 
7.6 
6. II 5.3 

2.9 , 5 . 9  
2 .5  5 . 0  

1172. I , 2344.2 
1 . 7 ,  3.4 
1.3 , 2 .5  
3.8 I I .  7 
0.4 , 0 . 8  

1170.0 2340.0 

3584.9 
3.7 
2. 4 
81.2 
79.9 

3578.7 
7.5 
6.2 
5.0 
3.7 

3572.5 
1.3 

70. o 
68.8 
7.5 

3566.3 
5.0 
3.8 
2.5 
1.3 

35$: ; 
7.6 
6.3 
5 . 1  

3553.8 
2.6 
1.3 

50. I 
48.8 

3547.6 
6.3 
5 .1  
3.8 
2.6 

3541.3 
40. I 
38.8 
7.6 
6.3 

3535. I 
3.8 
2.6 
1.3 

30. I 
3528.8 

7.6 
6.3 
5. 1 
3.8 

3522.6 
1.3 

18.8 
7.5 

35 16.3 
5.0 
3.8 
2 . 5  
1.3 

3510. o 

20.0 

1 

4779.9 
8.2 
6.6 
4.9 
3.2 

4771.6 

6' 

5974.8 
2.8 

70. 7 
68.6 
6.6 

2.4 
5964.5 

1.7 
60.0 
58.3 
6.7 

4755.0 
3.4 
1.7 

50. I 
48.4 

4746.7 
5 .  I 
3.4 
I .  8 

.40. I 

4738.4 
6.8 
5.  1 
3.4 
I. 8 

4730. I 
28.4 
6.8 
5. I 
3.5 

18. 5 
6.8 
5. I 

4713.5 
1.8 

08.4 
6. 8 

4705. I 
3. 4 
1.8 

700. I 

4721.8 
20. I 

10. 1 

698.4 

4696.7 
5. 1 
3.4 
1.7 
90.0 

4688.4 
6.7 
5 . 0  
3.3 
1.7 

46th. 0 

50.0 

47.9 
5.9 

5943.8 
41.7 
39.6 
7.6 
5.5 

5933.4 
31.4 
29.3 
7.2 
5 . 1  

5923.0 

18. 9 
6.8 
4.7 

59~2.  6 
IO. 6 
08.5 
6.4 
4.3 

5 9 0 2 . 2  
900.1 
898. I 

6.0 
3.9 

5891.8 
89.7 
7.6 
5.5 
3. 5 

5881.4 
79, 3 

7. 2 
5.1 
3. c 

5870.9 
68. E 
6.7 
4. ( 
2.6 

5860.5 
58.4 
6. 3 

5850. c 

21.0 

4.2 
2. I 

-- 



I I 1  

Mefcrs. 

0. I 

I .  2 
2. I 

0.5 

3.3 
4- 8 
6.5 

1:: 8 

i3 .3  

13.3 
30. o 

3 .2  
119.8 
163. I 
213.0 
269.6 
332.8 
402.8 

479- 3 
562.5 
652.4 
748.9 
852. I 

961.9 
I 078.4 
1 2 0 1 . 5  

: ::::a 
I 610.9 
I 760.7 
1917 
4 313 
7 667 

11 978 
17 246 
23 469 
30 646 
38 777 

47 859 
57 891 
68 872 
80 798 
93 669 

107 482 
I22 234 
137 923 
I54 546 
172 og9 

190 581 
209 987 
230 314 
251 559 
273 717 

320 75 
345 633 

425 619 

296 7 y  

;;; 22 
p- - 

Meftrs. 

7 
7 
7 
7 

30.897 

30.892 

30. y 

30. y 

8 
8 
8 

8 
8 
8 

9 
9 
9 

30. 899 
9 
9 
9 
9 

30- 899 

89; 
900 

30.900 

0 

0 
0 
0 
0 

30.900 
0 
0 
0 
I 

30.901 
I 
I 
I 
I 

30.901 
I 
I 
I 
1 

30.902 
2 
2 
2 

2 .  

30- 902 
2 
2 
2 
2 

30- gol 

Latitude 500 to 51~-Meridional arcs. 

d e  latitude 50° 30' 
#urns of seconds for mid- 

I /  

I 
2 

3 
4 

5 
7 
8 
9 

10 
I 
2 

3 
4 

' 5  
7 
8 
9 

20 
I 
2 

3 
4 

' 5  
I 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
I 
9 

50 

3 
4 

I 
2 

i 
2 

Meters. 

30.90 
61.80 
92.70 

123.60 

154.50 
185.40 
216.30 
247.20 
278. IO 

3 q . m  
339.90 
370.80 
401.70 
432.60 
463.50 

' 494.40 
525.30 
556.19 
587. og 

617.99 
648.89 
6?9.79 
710.69 
741 * 59 
772.49 
803.39 
834.29 
865. rg 
896. og 

926.99 
957.89 
988.79 

I 019. 69 
I 050.59 
I 081.49 
I 112.39 
I 143.29 
I 174.19 
1205 .09  

1235.99 
I 266.89 
I 297.79 
I 328.69 
I 359.59 
1390.49 
I 421.39 
1 452.29 
I 483.19 
1514.09 

I 544.99 ' 575.89 
1606.79 
1637.69 
I 668.58 

1699.48 
1730.38 
I 761.28 

; i2;:: 
f 853.98 

ontinuous sums of min- 
tes from latitude 50° ool 

- 
I 

I 
2 

3 
4 

d 
7 
8 
9 

IO 
I 
2 
3 
4 

2 
7 
8 
9 

20 
I 
2 

3 
4 

25 

3'E 

35 

7 
8 
9 

a 
3 
4 

7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

1 
2 

7 
8 

2 

Mefcrs 

1853.8 
3 707.7  
5 561.5 
7 415.3 
g 269.2 

I I  123.0 
12 976.9 
14 830.7 
16 684.6 

18 538.5 
20 392.4 
22 246.2 
2.4 loo. 1 

25 954.0 
27 807.9 
29 661.8 
31 5'5- 7 
33 369.7 
35 223.6 

37 077.5 
38 931.4 
40 785.4 
42 639.3 
44 493.3 
46 347.2 
48 zer. 2 

50 055 .2  
5' 909. I 
53 763.1 

55 617.1 
57 471.0 
59 325.0 

63 033.0 

66 741. I 
68 595.1 
70 449. I 
72 303.2 

74 157.2 
76 011.2 
77 865.2 
79 719.3 
81 573.4 
83 427.4 

87 135.6 

90 843.7 

92 697.8 
94 551.9 
96 406. o 
98 260. I 
100 114.2 
1 0 1  968.4 
103 822.5 
105 676.6 

111 239.0 

61 179.0 

64 887. o 

85 281.5 

88 989.6 

:; :g: ; 

Latitude 50°-Co-ordinates 4 

Mefers. 

I 195.0 
2 389.9 
3 584.9 
4 779.9 
5 974.8 
7 169.8 
8 364.8 
9 559.7 

1 0  754.7 

11 949.7 
17 924.5 
23 899.3 
29 874.1 
35 848.8 

47 79 * I 
53 772.7 
59 747.2 
65 721.6 

71 696.0 
77 670.2 
83 644.4 
89 618.5 
95 592.4 

IOI 566.2 
107 540.0 
113 5'3.5 
119 486.9 
I25 460.2 

131 433.3 
137 406.3 
'43 379 
215 037 
286 656 

358 224 
429 727 
50' '54 
572 492 
643 727 

714 847 
785 839 
856 691 
927 389 
997 922 

I 068 277 
I 138440 
I 208 400 
I 278 144 
I 347 660 

I 416 934 
I 485 956 
I 554 711 
I 623 189 
1 6 9 1  377 

f 894077 

2 027 53 = 093 731 

41 82j.5 

; !528 g; 
1 9 6 0  9 y  
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- E 

51 05 

9 

51 I O  
I1  
12 

I3 
14 

51 '5 
16 
17 
I8 
I9 

51 2 0  
2 1  
22 

23 
24 

51 2 5  
26 
2 7  
28 
19 

51 30 
31 
32 
33 
34 

51 35 
36 
37 
38 
39 

51 40 
41 
42 
43 
44 

51 45 
46 
47 
48 
49 

51 50 
51 
5? 
53 
54 

51 55 
56 
57 
58 
59 51 60 

1N 

- 

9. .p 
. 49: 
. Pt 
. 475 
. 4 7 i  

9. 46: 
' 4 9  
. 451 
.444 
.43i 

9.43= 
. 4 2 3  
. 416 
.4oF 
.402 

9.395 
.388  
.381 
.374 
.367 

9.360 
* 353 
.346 
f 339 
' 3Y 

9 . 3 2 5  
,318 
.311 
.304 
. 2 9 7  

9.290 
.283 
.276 
.269 
.261 

?. 254 
* 247 
. 2 4 0  
.233 
.226 

?. 219 
. 2 1 a  
. 2 0 5  
. 198 
.I91 

9. 184 
. '77 . 170  
. 163 
. 156 

). I49 . 14a 
* 134 . 12.7 . I20 

)* 113 . Io6 
.og9 
. oga 
.os5 

t .  078 - 

39-00 
8.99 

97 
-96 
* 94 

'38.93 
.92 
.90 
* 89 
* 87 

38.86 
.85 
.83 
.82  
.& 

38.79 
* 78 
.76 
.75 
.73 

38.72 
- 7 1  
.69 
.68 
.66 

38.65 
* 64 
.62 
.61 
59 

.57 

. 55  

.54 
* 52 

38.51 
-49 
.48 
* 47 
.45 

38.44 

38.58 

,42  
* 41 
-40 
.38 

38.37 
* 35 
* 34 
.33 
a31 

.28 - 27 
25 
-24 

38-23 

38.30 

.21  

.20 . I8 
I7 

18.16 

M t u d e  5 I O  to 52O-Ara of the parallel in meters. 

6/' 

97. 5 0  
.47 
* 43 
.40 
.36 

97.33 
* 29 
.26 

. I 9  

97. ' 5  

.08 
05 

7-01 

96.98 
-94 
.9I 
* 87 
* 84 

96.80 
- 7 7  
f 73 

7 0  
.66 

96.63 
* 59 - 55 
. 5 2  
* 49 

96.45 
42 
38 

.35 

.31 
96.28 

e 2 4  
. 2 1  
. I 7  . 1 4  

96. IO 
.06 

6.03 
5 . 9 9  

96 
95.92 

.88 
85 

.81 

.78 

95.74 
* 71 
-67 
.64 
.60 

95.57 
* 53 
* 50 
.46 
*43 

95.39 

.22 

. I 2  

1 1 7 . 0 0  
6.96 

.92 
f 87 
.83 

I 16.79 
75 

. 7 1  

.66 

.62 

I 16. 58 
* 54 

50 
a45 
.41 

116.37 
* 33 
* 29 
-24 

116.16 

.a 
6.03 
5 .99  

115. 95 
91 

.86 

.82  

.78 

115.74 
.70 
65 

.61 
* 47 

. 4  

.44 
a40 
.36 

.27 

.23 
* '9 
. I 5  

115.10 
.06 

5.02 
4.98 
-93 

114.89 
85 

.81 
* 76 
.72 

I 14.68 
e64 
59 

* 55 
-51 

114.47 

. 2 0  

. I 2  

115. 58 

115.32 

136.50 
.45 
f 40 
.35 
* 30 

136.26 

. 1 6  

.06 

136.01 

* 91 
.86 
. 8 I  

135.77 
72 

.67 

.62 - 57 

135.52 
-47 
.42 
-37 - 32 

.21 

. I 1  

5.96 

135.28 

: 3 
:3 

135. o j  
4.9 - 93 

.88 
e83 

134.78 

: 8 
3 - 5  

e3 ''if 
134" 53 

.48 

e33 
w . 2 9  

-24 
* I9 
* I 4  
-0g 

134.04 
3.99 
-94 *ss 
.% 

'33.80 
73 

* 70 
-65 
.60. 

r33.55 

156.00 
5.94 

* 89 
.83 
* 78 

'55.72 
.66 
.61  
* 55 
.SO 

' 5 5  44 
38 
33 - 27 

155.16 
.IO 

5.05 
4.99 

e 9 4  

.82 
* 77 
.?I  
* 65 

154.60 
54 

-49 
-43 
* 37 

154. 32 
.26 

. I S  

.0g 

154.04 
3.98 
-92 
e87 
.81 

'53.75 
-70  
.64 
58 

.53 
153.47 

-41 
* 36 
* 30 
* 25 

153.19 

3.02 
2.96 

152.91 
-85 
79 - 74 
.68 

152.62 

.22 

1%. 88 

. 2 0  

2 

'75.50 
.44 
.37 
.31 

25 

175.18 

.06 
5 . 0 0  
4.93 

174.87 
.8I 
.74 
.68 
-62 

174.55 
-49 
.43 
* 37 - 30 

174.24 
. I 8  

4.05 
3.99 

173.92 
.86 
.80 
-74 
* 67 

173.61 
. 5 5  
.48 
.42 
.35 

173.29 
.23 . r6 

3-03 

172.97 
.9I  
.s4 
* 78 
. 7 2  

172.65 
.59 
. 53  
* 47 
40 

172.34 
.28 

. I 2  

. I1  

* IO 

.21  

:3 
172.02 

1.96 
a 8 9  

83 
* 76 

171.70 

1' 

I 1 7 0 . 0  
69.6 
9.2 
8.7 
8. 3 

I 167.9 
7.5 
7.  1 
6 .6  
6 .2  

I 165.8 
5.4 
5.0 
4.5 
4. I 

I 163.7 
3.3 
2.9 
2- 4 
2 . 0  

1161.6 

0 .8  
60.3 
59.9 

1159.5 
9. 1 
8 . 6  
8. 2 
7 .8  

1157.4 
7.0 
6.5 
6. I 

5 .  7 
1155.3 

4 . 8  
4.4 
4 .0  
3.6 

2 . 7  
2.3 
1.9 
1.5 

1151.0 
0.6 

50. 2 
49.8 
9 . 3  

1148.9 
8.5  
8. I 
7.6 
7.2 

I 146.8 
6 . 4  
5 . 9  
5 . 5  
5. 1 

v44- 7 

1 . 2  

1153.2 

2340.0 
39.2 
8 . 3  
7.5 
6 .6  

2335.8 
5.0 
4. I 
3.3 
2.4 

2331.6 
30.8 
29.9 
9. I 
8.2 

2327.4 
6.6 
5 . 7  
4.9 
4 .0  

2323.2 
2.4 
1.5 

20.7 
19.8 

2319.0 
8.2 
7.3 
6.5 
5.6 

2314.8 
3.9 
3. 1 

1.4 
2310.5 

09.7 
8.8 
8.0 
7. 1 

2306.3 
5 . 5  
4 . 6  
3.8 
2.9 

2302. I 

300.4 
299.5 

8.7 

2297.8 
7.0 
6. I 
5.3 
4 .4  

2293.6 
2.7 
1.9 

2. 2 

I .  2 

I.  0 
90. 2. 

2289.3 

3510.0 
08.7 

7.5  
6.2 
5 . 0  

3503.7 
2.4 

501.2 
499.9 

8.7 

3497.4 
6. I 
4.9 
3.6 
2.4 

3491. I ss. 8 
8.6 
7.3 
6. o 

3448 
3.5 
2.3 

81.0 
79.7 

3478.5 
7.2 
5-9 
4.7 
3- 4 

3472.1 

f f  
7. 1 

4.5 
3 .3  

60.7 

3465.8 

2 . 0  

T: 2 
6 . 9  
5.6 
4.4 

3453.1 
1.8 

50.6 
49.3 
8.0 

3446.8 
5 . 5  
4.2 
2.9 
1.7 

3440:4 
39. 1 
7.8 
6 .6  
5 .3  

3434.0 

4680. o 

6.6 
5.0 
3.3 

4671.6 
69.9 
8. 2 
6.6 
4.9 

4663.2 
61.5 
59.8 
8 .2  
6.5 

4654.8 
3.1 

51.4 
4 . 7  

4646.4 
4.7 
3.0 

41.3 
39.6 

4638. o 
6 .3  
4.6 
2 .9  

31.2 

7. 
6. 1 
4-4 
2.8 

4621. I 
I9.'4 
7.7 
6. o 
4.3 

4612.6 
IO. g 
9. = 

7 .5  
5.8  

4%. 1 
2.4 

600.8 
599.1 

7.4 

4595.7 
4 .0  
2.3 

90.6 
88.9 

4587.2 

78.3 

8. I 

4629.8 

3. 5. 8 
2. I 

80.4 
4578.7 

5850. o 
47.9 

5.8 
3.7 

41.6 
5839.5 

7 . 4  
5 .3  
3 .2  

31. I 

5829.0 
6 .9  
4 .8  
2 .7  

20.6 
5818.5 

6.4 
4.3 
2. 2 

10. I 

5808. a 
5.9 
3.8 

801. 7 
799.5 

5797.4 
5.3 
3.2 

91. I e. 0 

4.8 
2 .7  
80.6 
78.4 

5776.3 

57yj. 9 

4 .2  

70.0 

67.9 

5765.8 
3 . 7  

61.5 
59.4 
7.3 

5755.2 
3. 1 

2. I 

$: i 
6.7 

5744.6 
2 . 5  

40.3 
38. 2 
6. I 

5734.0 
31.8 
29. 7 
7 .6  
5 . 5  

5723.4 - 
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Lat. 

O I  

51 00 
I 
9 

3 
4 

51 05 
6 

b 
9 

51 IO 

13 
14 

I 1  
I 2  

51 ;i 
17 
18 
19 

51 20 

23 
24 

51 25 
26 
27 
28 
29 

51 30 
3' 
32 
33 
34 

51 35 
36 
37 
38 
39 

51 40 
41 
42 
43 
44 

51 45 
46 
47 
48 
49 

51  50 
51 
52 
53 
54 

51 55 
56 
57 
58 
59 

51 60 

21 
22 

Jalue of I" 

Mt#WS. 

30.902 
3 
3 
3 
3 

30.903 
3 
3 
3 
3 

30.903 
3 
3 
4 
4 

30.904 
4 
4 
4 
4 

30.904 
4 
4 
4 
5 

30.905 
5 
5 
5 
5 

30.905 
5 
5 
5 
5 

3 0 . 9  

30.9 

6 
6 
6 

6 
6 
6 

30.906 
7 
7 
7 
7 

30.907 
7 
7 
7 
7 

30.907 
7 
8 
8 
8 

30.908 

Latitude 5 I O  to gzO-Meridional arcs. 

Sums of seconds for mid. 
dle latitude 51' 3 d  

I /  

I 
2 

3 
4 

5 
7 
8 
9 

IO 
I 
2 
3 
4 

15 
6 
7 
8 
9 

W 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

35 
7 
8 
9 

40 

3 
4 

45 
6 

I 
2 

9 

50 
I 
2 
3 
4 

7 
8 
9 
60 

M c k r s .  

30.91 
61.81 
92.72 

123.62 

154.53 
185.43 
216.34 
247.24 
278.15 

309.05 
339.96 

. 370.86 
qor. 77 
432.67 
463.58 
494.48 
525.39 
556.29 
587.20 

618. IO 
649.01 
679.91 
710.82 
741.72 
772.63 
803.53 
834.44 
865.34 
896.25 

927.15 
958.06 
988.96 

I 019.87 
I 050.77 
I 081.68 
I 112.58 
I 143.49 
I 174.39 

I 236.20 
I 267. I I  
1298.01 
I 328.92 
I 359.82 
1390.73 
I 421.63 
1 452.54 
1483.44 
1514.35 

I 545.25' 
I 576.16 
I 607.06 
1637.97 
I 668.88 
I 699.78 
I 730.69 
1761.59 
1 792.50 
I 823.40 
I 854.31 

1205.30 

:ontinuous sums of min- 
itesfrom latitude 5 1 O  00' 

I 
I 

I 
2 

3 
4 

5 
7 
8 
9 

10 
I 
2 

3 
4 

'sa 
7 
8 
9 

20 
I 
2 
3 
4 

7 
8 
9 

30 
I 
2 
3 
4 

35 
7 
8 
9 

40 
I 
2 
3 
4 

42 
7 
8 
9 

50  
I 
2 
3 
4 

7 
8 

2 

Mttm. 

I 854. I 
3 708.3 
5 562.5 
7 416.6 
9 270.8 

I I  125.0 
12 979. I 
14 833.3 
16 687.5 

18 541.7 
20 395.9 
22 250. I 
24 104.3 
25 958.6 
27 812.8 
29 667. o 
31 521.2 
33 375.5 
35 229.7 

37 084.0 
38 938.2 
40 792.5 
42 646.8 
44 501.0 

46 355.3 
48 209.6 
50 063.9 
51 918.2 
53 772.5 

55 626.8 
57 481. I 
59 335.4 
61 189.7 
63 044.0 
64 898.4 
66 752.7 
68 607. o 
70 461.4 
72 315.7 

74 170. I 
76 024.5 
77 878.8 
79 733.2 
81 587.6 
83 442. o 
85 296.3 
87 150.7 
89 005. I 
90 8594 

92 713.9 
94 568.4 
96 422.8 
98 277.2 

100 131.6 
IOI 986. I 
103 840.5 
105 695.0 
107 549.4 
109 403.9 
I I I  258.3 

Latitude 
f o r  111 

Longitude. 

o--coordinatar of curvature 

MtfWS. 

I 170.0 
2 340.0 
3 510.0 
4 680.0 
5 850.0 
7 020.0 
8 1 9 . 0  

9 360.0 
10 530.0 

I I  700.0 
17 550.0 
23 399.9 
29 249.9 
35 099.7 
40 949.6 
46 799.4 
52 649. I 
58 498.8 
64 348.4 

70 197.9 
76 047.3 
81 896.6 
87 745.8 
93 594.9 
99 443.9 

105 292.8 

I 16 990. I 
122 838.5 

128 686.8 
I34 534.9 
140 383 
210 542. 
280 662 

350 731 
420 735 
490 662 
560 499 
630 232 

111 141.5 

I 045 7.51 

I 182 853 
1 2 5 1  084 
I 319 085 

I 386 844 
1 454 347 
I 521 582 
1 588 538 
I 655 201 

I 721 561 
I 787 603 
1853 316 
I 918 688 
I 98 708 
2 048 362 

I I14 40.4 

Y 

0. I 
0.5 
I.  a 
2. I 

4. 3. J 
6.5 
8.5 
IO. 7 

13. z 
29.8 
52:9 
82.7 

I 19.0 
162. o 
211.6 
267.8 
330.6 
400.0 

476. I 

g:: : 
743.9 w. 4 
955.5 

I 071.2 
1 193.5 
1322.4 
I 458.0 

I 600. I 
1748.9 
1904 
4 284 
7 616 

I I  898 
17 130 
23 3" 
30 440 
38 5'5 

47 536 
57 500 
68 405 
80 251 

93 033 
106 751 
I Z I  401 
136 981 
153 488 
170 919 

189 270 
208 539 
228 722 
249 271 815 814 

294 715 
318 514 
343 2* 
368 788 
395 254 
422 600 
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t - 
ut. 
- 

0 1  

51 a 

51 0: 

i 
! 

5" IC 
1 1  
I: 
1: 

52 1: 
It 
1 7  
IE 
1s 

52 2c 

I.! 

21 
22 

23 
24 

5' 25 
26 

t 97 
18 
29 

52 30 
31 
32 
33 
34 

52 35 
36 
37 
38 
39 

5" 40 
41 
42 
43 
44 

51 45 
.46 
47 
48 
49 

5" 50 
5 1  
52 
53 
54 

5' 55 
56 
57 
58 

sa 2 

- 
1" 

- 

19.078 
.071 
.064 
.os7 
.049 

19.042 
. 035 
,028 
.02I 
.o14 

[9. 007 
y. 000 

.986 

.979 
8.97' 
,964 
' 957 
.950 
* 943 

8.99.3 

8. 9.36 
.Y2? 
.922 
.9'4 
* 907 
8.900 
.893 . 886 
* 879 
.871 

8.865 
.857 
.850 
* 843 
.836 
8.819 

. 8 2 1  

.So7 

.goo 

. 815  

8. 793 
-786 
* 779 
* 772 
* 765 
8.757 

* 750 
. 743 
* 736 
. 729 

B. 721 
.774 
* 707 
.7" 
.693 
8.686 
.678 
.671 
.664 

8.650 
* 657 

- 

0" 

- 
38.16 

I4 
* 13 . I1 . IC 

38.08 
-07 
.06 
s o 4  

-03 

38.01 
8.00 
7- 99 
97 
.96 

37.94 
e93 
-92 
-90 
89 

37.87 
.86 
.84 
e83 
.81 

17.80 
* 79 
* 77 
76 

* 74 

17- 73 
e71 - 70 
-69 
67 

17-66 
.64 
* 63 
.61 
.60 

17-59 - 57 - 56 
54 - 53 

17-51 
-50 
-49 
-47 
.46 

17. 44 
* 43 
.4I 
40 

* 39 
7.37 

* 36 
-34 
33 

* 31 
7.30 

- 

8" 

- 
57- 23 

- 19 
* I7 
I5 

57. I3 
.08 
.06 
-04 

57.02 
7. 
6.98 

e 9 6  

-94 
56.91 

* 89 
* 87 - 85 
* 83 

56.81 
79 

* 77 
* 74 - 72 

56.70 
.68 
.66 
64 
.61 

56.59 
* 57 

55 
* 53 
* 51 

56.49 
* 46 

.21 

. I1 

.44 
-42 
.40 

56.38 
a36 
34 - 31 

* 29 
56.27 

25 
* 23 

I9 

j6.16 
I4 

.I2 

.IO 

.08 
i6.06 
-03 
6.01 
5 . 9 9  
97 

is. 95 

.21 

- 

- 
4'' 

- 

76.31 
.21 
.2! 
.2: 

76. I; 

.d 

.d 

76.0: 
6. oc 
5.95 
.94 - 9' 

75.8s 
.8t 
83 

.& 
77 

75.74 
* 71 
.@ 
.66 
* 63 

75.60 
57 
54 
5 2  

* 49 

.2( 

I4 . I1 

75.46 
e43 
.40 
* 37 
* 35 

75.32 
* 29 
.26 
* 23 

75. I7 
14 

-0g 
.06 

75-03 
5.00 
4.97 
*94 
-92 

74.89 
.86 
* 83 
.80 
77 

74.74 
.7' 
-69 
.66 
* 63 

74.60 

.m 

. I2 

Latitude 52O to 53O--Ana of the parallel in metus. 

5// 

- 
95.3s 

* 3( 
* 32 
2s 

* 25 

95.22 
. I t  
* I4 . I 1  
* 07 

95. oq 
5. oc 
4.97 
93 

.gc 
94.86 

. 8 2  

.79 
* 75 
72 

94.68 
64 
.61 
* 57 
* 54 

94. 50 
-46 
-43 
* 39 
* 36 

!?4- 32 
.29 
* 25 

.18 
94. I 5  

.08 
-04 

4- 01 

93.97 
* 93 
-90 
.86 
* 83 

93.79 
* 75 
* 72 
.68 
* 65 

'93.61 
-57 
* 54 
* 50 
t 47 

93.43 
.39 
.36 
32 
29 

93.25 

.22 

. I1 

- 

6/' 
- 
114.41 

-42 
38 

e 3 4  
' 3c 

I 14.25 

- I7 
I3 

.OB 

114.04 
4.m 
3.96 

* 91 
* 87 

113.83 - 79 
* 74 
.70 
.66 

I 13.62 
57 
53 

* 49 
.44 

.2i 

113.40 
* 36 
* 32 
* 27 
* 23 

113.19 
.I4 

.06 
5. 02 

f 93 

.80 

I 12.76 
72 

* 67 
63 
.59 

* 50 
.46 
-42 
* 37 

'12.33 
f 29 
* 24 

.16 

07 
2.03 
1-99 

* 94 
11.90 

.IO 

'12.97 

89 
84 

112. 54 

. 2 0  

12. I1 

- 
1" 
- 
133.55 - sc 

* 45 
e 4 0  
* 35 

133.30 
* 25 

IS 

133.05 
3.00 
2.95 
-90 
.85 

132.80 - 75 
70 
-65 
.60 

132.55 
* 50 
* 45 
.40 
* 35 

132.30 
25 

15 

132.05 

1-95 
*90 
* 85 

131.80 
f 75 
* 70 
* 65 
.60 

131.55 
50 
e45 
.40 
35 

131.30 
* 25 

' I5 

.20 

. IO 

.20 

. IO 

2.00 

.20 

. IO 
131.05 

0.00 

* 95 
* 90 
* 85 

130.80 
75 
-70 
65 
.60 

130- 55 

g i i  

- 
152.62 

* 57 - 51 
45 
-40 

152.34 
.28 
23 

* I 7  

152.06 
2.00 
1.94 
.88 
-83 

151.77 
.7I 
.66 
.60 - 54 

151.49 
* 43 
* 37 
.32 
.26 

151.20 
.I4 
-09 

I. 03 
0.97 

150.92 
.86 
.80 
.75 
* 69 

150.63 
* 57 
. 5 2  
.46 
.40 

150.35 
29 

* 23 
I7 

150.06 
50.00 
49.94 
-89 
* 83 

149.77 
.72 
.66 
.60 
* 54 

149.49 
.43 
.37 
.3' 
$26 

'49.20 

. I1 

.I2 

- 
9'/ 

- 
171; 7c 

.64 
S i  

* 51 
.44 

.3: 
25 . 1s 

171. ot 

0.92 
* 87 
.81 

170.74 
.6E 
.61 
. 5 5  
.4E 

170.42 
* 36 
* 29 
* 23 . 16 

170. IO 
70.04 
69.9; 

* 9' 
.84 

169.78 
.72 
.65 
* 55, 
* 5 2  

169.46 
.40 
.33 
.27 
.20 

1%. 14 
.08 
9.01 

.88 
168.82 

75 
.69 
.62 
* 56 

168. 49 

.36 

I71.3.! 

. 11 

I. oc 

8.95 

* 43 

* 30 
* 23 

168.17 

8.04 

9' 
'67.85 

. IO 
7.98 

- 

I' 

1144.7 
4. 2 
3.8 
3.4 
3.0 

1142.5 

1.7 
1.3 
0.8 

I 140.4 
40. o 
39.6 
9. 1 
8.7 

I 138.3 
7.9 
7.4 
7.0 
6.6 

1136.2 
5 .  7 
5.3 
4.9 
4.4 

2. I 

1134.0 
3.6 
3.2 
2. 7 
2.3 

1131.9 
1.4 
1.0 
0.6 
30.2 

1129.7 
9.3 
8 . 9  
8.4 
8.0 

1127.6 
7.2 
6.7 
6.3 
5.9 

5 . 0  
4.6 
4 . 2  
3. 7 

1123.3 
2.9 
2.4 

I. 6 

0.7 
20. 3 
'9.9 
9.4 

1119.0 

1125.4 

2 . 0  

1121. I 

9' 

2289.3 
8.5 
7.6 
6.8 
5.9 

2285. I 
4.2 
3.4 
2.5 
1.7 

2280.8 
80.0 . 79.1 
8.3 
7.4 

2276.6 
5.7 
4.9 
4.0 
3.2 

2272.3 
1.4 
70.6 
69.7 
8.9 

2268.0 
7.2 
6.3 
5 . 5  
4.6 

2263.8 
2 . 9  
2. I 
I. 2 

60.3 
2259.5 

8.6 
7.8 
6.9 
6. I 

2255.2 
4.3 
3.5 
2.6 
1.8 

2250.9 
50.0 

49.2 
8.3 
7.5 

2246.6 
5.7 
4.9 
4.0 
3.2 

2242.3 
1.4 

40. 6 
39.7 
8.9 

2238.0 

8' 

~ 

3434.0 
2.7 
1.5 
30.2 
28. g 

3427.6 
6.4 
5.1 
3.8 
2.5 

3421.3 

18.7 
7.4 
6. I 

3414.9 
3.6 
2.3 

09.7 

3408. 5 
7.2 
5.9 
4.6 
3.3 

400.8 
399.5 
8.2 
6.9 

3395.6 
4.3 
3.1 
1.8 

90.5 
3389.2 

7.9 
6.6 
5 .  3 
4.1 

3382.8 
1.5 

80.2 
78.9 
7.6 

3376.3 
5 . 0  
3.8 
2.5 
71.2 

3369.9 
8.6 
7.3 
6.0 
4.7 

3363.4 

60.9 
59.6 
8.3 

3357.0 

20.0 

11.0 

3402.0 

2. I 

4' 

4578.7 
7.0 
5.3 
3.6 
1.9 

4570.2 
68. 5 
6.8 
5 . 1  
3.4 

4561.7 
60.0 
58.3 
6.5 
4.8 

4553.1 
51.4 
49. 7 

8 . 0  
6.3 

4544.6 
2.9 
41.2 
39.5 
7.8 

4536.0 
4.3 
2.6 
30.9 
29.2 

4527.5 
5.8 
4. 1 
2.4 
20.6 

4518.9 
7. 2 
5 . 5  
3.8 

4510.4 
508.6 
6.9 
5 . 2  
3.5 

500. I 
498.3 
6.6 
4.9 

4493.2 
91.6 

8.0 

2. I 

4501.8 

89.7 

6.3 
4484.6 

2.9 
81. I 
79.4 
7. 7 

4476.0 

5' 

5723.4 
21.2 
19. I 
7. c 
4.8 

5712.7 
10.6 
08. 5 
6.3 
4.2 

5702. I 
699.9 

7.8 
5 . 7  
3. 

5691.4 
89.3 
7.2 
5. C 
2.4 

~ 6 8 0 . 8  
78.6 
6.5 
4.3 

5670. I 
67.9 
5.8 
3.7 
61. 5 

5659.4 

50. a 

2 . 2  

7.2 
5.1 
2. 9 

5648.7 
6.5 
4.4 

40. I 

5. 
3. 7 
31.5 
29.4 

5627.2 
5 .  1 
2.9 
20.8 
18.6 

5616.5 
4.3 
2. 2 
IO. 0 
07.9 

5605. 7 
3.4 

599.3 
7. 1 

5595.0 

2.2 

5638.P 

601.4 
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1854.65 
.66 
.66 
.67 
.67 

1854.68 
.68 
f 69 
.69 

1854.71 
70 

71 
* 72 

72 
* 73 

1854.73 
.74 
* 74 
.75 
* 75 

1854.76 
* 76 
.77 
77 

* 78 
1854.78 

1 

Lat. 

- 
o /  

52 00 

3 
4 

52 0s 
6 
7 
8 
9 

5 2  10 

13 
14 

52 '5 
16 
17 
18 
19 

52 20 

23 
24 

52 25 
26 
27 
28 
29 

52 30 
31 
32 
33 
34 

52 35 
36 

I 
2 

11 
I2 

21 
22 

' 39 

52 40 
41 
42 
43 
44 

52 45 
46 
47 
48 
43 

52 50 
5 1  
52 
53 
54 

52  55 
56 
57 
58 
59 

52 60 
L 

Valueof I" 

M C l r r S .  
30. < 

. 30.9088 

. 8  
8 
8 

8 
8 
9 

30.909 
9 
9 
9 
9 

30.909 
9 
9 
9 
9 

30. gio 
0 
0 
0 
0 

30.910 
0 
0 
0 
0 

30. gio 
I 
I 
I 
I 

30.91 I 
I 
I 
I 
I 

30. gr I 
I 
I 
2 
2 

30. grz 
2 
2 
2 
2 

30.912 
2 
2 
2 

3 
30.913 

3 
3 
3 
3 

3a 9x3 
-- 

dle latitude 52O 30' 

/ I  

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
1 
2 

3 
4 

15 
6 
7 
.8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

32 
7 
8 
9 

40 
I 
2 

3 
4 

45 
' 6  

7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

Meters. 

30.91 
61.82 
92.73 

123.64 

154.55 
185.46 
216.37 
247.28 
278.19 

309. '0 

370.93 
401.84 
432.75 
463.66 
494.57 
525.48 
556.39 
587.30 

618.21 
649. 12 
680.03 
7 10.94 
741.85 
772.76 
803.67 
834- 58 
865 * 49 
896.40 

927.31 
958.22 
989.13 

1 0 2 0 . 0 4  

I 050.95 
I 081.87 
I 112.78 
I 143.69 

1 2 0 5 . 5 1  

I 236.42 
I 267.33 
I 298.24 
I 323.15 
I 360.06 

1390.97 
I 421.88 
I 452.79 
I 483.70 
I 514.61 

I 545.52 
1576.43 
1607.34 
I 638.25 
I 669.16 
I 700.07 
1 730.98 
I 761.89 
I 792.81 
I 823.72 

340.01 

I 174.60 

1 854.63 

Meters. 
1854.47 

.47 
* 48 
.48 
* 49 

It 

1854.60 
.60 
.61 
.62 
.62 

* 63 
.64 II  .64 

Continuous sums of min- 
utesfrom latitude 5 2 O  00' 

I 

I 
2 

3 
4 
5 
6 

z 
9 

IO 
1 
2 

3 
4 

2 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 

i 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50  

I 
2 

I 
2 
3 
4 

7 
8 
9 

60 
- 

- 
Meters. 

1 854.5 
3 708.9 
5 563.4 
7 417.9 
9 272.4 

1 1  126.9 
12 981.4 
14 835.9 
'6 690.4 

18 544.9 
20  399.4 
22 254.0 
24 108.5 
25 963.0 
27 817.6 
29 672. I 
3' 526.7 
33 381. 
35 235. 

37 w . 4  
38 945.0 
40 799.6 
42 654. I 
44 508.7 
46 363.3 
48 217.9 
50  072.5 
5 1  927- 2 
53 781.8 

55 636.4 
57 491.0 
59 345.7 
61 200.3 
63 054.9 
64 909.6 
66 764.2 
65 618. g 
70 473.6 
72 328.2 

74 182.9 
76 037.6 
77 892.3 
79 747.0 
81 601.7 

83 456.4 
85 311. I 
87 165.8 
89 020 .5  

90 875.3 

92 7 30.0 
94 584.7 
96 439.5 
98 294.2 

I02 003.7 
103 858.5 
105 713.3 
107 568.0 
log 422.8 
1x1 277.6 

100 149.0 

Longitude. 

O I  

0 1  
2 
3 
4 

" 5  
7 
8 
9 

' 5  

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 10 

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
I 1  00 
I2  00 
13 00 
14 00 

' 5  00 
16 00 
17 
18 00 

19 00 

20 00 
21 00 
22 00 

23 00 
2 4 0 0  
25 00 
26 00 
27 00 
28 00 

29 00 
3000 

x. 1 ' Y  

Mett YS. 

0 
1 1 4 4 . 7  
2 289.3 
3 434- 0 
4 578.7 
5 723.4 
6 868. o 
8 012.7 
9 157.4 
IO 302. o 

1 1  446.7 
17 170.0 

28 616.6 
34 3s9.9 
40 063. I 
45 786.3 
51 509.4 
57 232.4 
62 955.3 

68 678.2 
74 401.0 
80 123.6 
85 846.2 
91 568.7 
97 291.0 

103 013.2 
108 735.3 
114 457.2 

125 900.7 
131 622. I 
137 343 
205 982 
274 583 

22 893.4 

I20 179.0 

343 131 
411 615 
480 0 2 0  

616 546 

684 640 
752 605 
820 428 
888 095 
955 595 

I ogo 038 
1156957 
I 223 658 
I 290 126 

1 356 35' 
1422 3'9 
I 488 or8 
I 553 436 
I 618 559 
I 683 377 
I 747 876 

1 875 870 
1 939 342 
2 002 446 

548 335 

I 022 913 

I 812 045 

-- 
Mefers. 

0. I 

I .  2 
2. I 

0.5 

3.3 
4.7 
6.4 

1:: 2 
13. I 
29.5 
52.5 
82. o 

118. I 

160.7 
209.9 
265.7 
328. o 
396.9 

472,3 
554.3 
642.8 
737.9 
839.6 
947.8 

I 062.6 
I 184.0 
I 311.9 
1446.3 

1587.4 
1735.0 
1 889 
4 250 
7 555 

11 803 
16 993 
23 124 
30 196 
38 207 

47 '55 
57 039 
67 856 
79 605 
92 284 

105 890 
120 420 
135 872 
152 243 
'69 530 

187 729 
206838 . 
226 852 
247 767 
269 580 
392 287 
319 883 
340 364 
365 725 
391 961 
419 068 



Latitude 53O to 54O-Arcs of the paallel in meters. 
_L_ 

Lat. 

O I  

53 O( 
I 

1 

53 0: 
t 

i 
$ 

53 IC 
1 1  
I2 
12 
1 4  

53 15 
It 
I7 
I8 
I F  

53 2c 
21 
2 2  

23 
24  

53'25 
26 
27  
28 

29 

53 3c 
3' 
32 
33 
34 

53 35 
36 
37 
38 
39 

53 40 
41 
42 
43 
44 

53 45 
46 
47 
48 
49 

59 
53 60 

18. 65c 
. 643 
.635 
.6zE 
. 621 

18. 614 
.607 
.6oc 
' 59= 
.585 

18. 578 

. 556 

. .<;I 

. 504 

. 549 
18. 542 

. 535 

. 528 

.520 

. 513 

18. 506 
.499 
.49' 
.484 
.477  

18.4jo 
.463 
.455 
.448 
.441 

18,434 
.426 
.419 
. 4 I Z  
.405  

r8.398 
.390 
.383 
' 3i6 
.369 

r8. 361. 
.354 
. 3 1 i  
,340 
.332 

.318 

.I11 

.303 

.296 

rS. 3 2 5  

[a. 289 
.282 

.274 
: 267 
. 260 

.245  

.238 

. a31 

.223 
8.216 

a. 252 

- 

a// 
- 

37.30 
* 29 

27 
.26 
.24 

37.23 

. IS - I7  

. 2 1  

. 2 0  

37.16 
. I 4  
* '3 
. 1 1  . IO 

37.08 
.07  
.06 
.04 
.03 

37.01 
7-00 
6.98 

97 
95 

36.94 
* 93 
-91 
.90 
.88 

36.87 
* 85 
* 84 
.82 
.81  

36.80 
.78 
.77 
.75 
* 74 

36.72 
f 71 
* 69 
.68 . d6 

36.65 
64 

.62 

.61 
* 59 

36.58 
56 
.55 
* 53 
* 52 

36.50 
a49 
* 48 
.46 
45 

16.43 - 

0// 

111.90 
.86 
.81 
* 77 
73 

111.68 
.64 
.60 
* 55 
* 51 

111.47 
.42 

.34 
29 

111.25 

. I 7  

.08 

111.04 
0.99 

95 
.91 
.86 

I IO. 82 
.78 
.73 
.69 .. 65 

110.60  

.56 

.52 

.47 
4 3  

110.39 
.34 
.30 
. 2 5  

110.17 

.08 
10.04 

Og. 99 
log. 95 

.9I  

.86 

.82 
* 78 

log. 73 
.69 
* 65 
.60 
* 56 

log. 5 1  
47 

.38 

. 2 1  

. I 2  

. 2 1  

. I 2  

*4i e3 
e34 

fog. 30 

-- 
Iff  
- 
130.55 

* 50 
e45 
.@ 
.35 

w . 3 0  
* 25 

' 5  

I 30.05 
30.00 
29.95 
*90 
* 85 

129.79 
.74 
* 69 
* 64 
* 59 

129.54 
-49 
.44 
.39 
.34 

rzg.29 
.24 
. '9 
. t 4  
.og 

129.04 

.94 

.20 

. IO 

8.99 

* 89 
.84 

128.78 
.73 
.68 
* 63 
58 

128.53 
.48 
e43 
.38 
* 33 

128.28 

. I 7  

* 07 

128.02 
7-97 

* 92 
.87 
.82 

127.76 
* 71 
.66 
.61 
56 

127.51 

9 22 

. I2  

8If' 

149.20 
14 

.08 
9-03 
8-97 

148t91 
.85 
.80 
* 74 
.68 

148.62 
57 

* 51 
a45 
.39 

148.34 
.28 

.16 

148.05 
7.99 

* 93 
.87 
.82 

147.76 
* 70  
.64 
* 59 
.53 

147.47 
.41 
* 35 
f 30 
* 24 

147.18 

.06 
7.01 
6.95 

146.89 
.83 

77 
* 72 
.66 

146.60 
* 54 
* 48 
e43 
.37 

146: 31 
25 
19 

. I 4  

.08 
146.02 

5.96 
-90 
* 85 
79 

I4573 

. 2 2  

. IO 

. I2 

B'f 

167.85 - 79 
72 

.66 
* 59 

167.53 
* 46 
.40 
* 33 
* 27 

167.20 
* 14 
* 07 

7.02 
6-94 

166.88 
.81 
* 75 
.68 
.62 

166.55 
e49 
f 42 
36 

* 29 
166.23 . 16 

6.03 
5-97 

r 6 5 . 9  
* 84 
.77 
.71  
64 

165.58 
* S I  
e45 
f 38 
32 

165.25 
* '9 

. IO 

. I 2  

5 . 4  
4- 99 

164.93 
.86 
.8a - 73 
* 67 

164.60 
e53 
.47 
* 40 
* 34 

164.27 

* 14 
- 0 7  

4.01 
163.94 

. 2 1  

1' 

111g.o 
8.6 
8. I 
7.7 
7.3 

1116.8 
6.4 
6. o 
5 . 5  
5 . 1  

1114- 7 
4-2 

3.4 
2.9 

1112.5 

1.7 
0.8 

1110.4 
og. 9 
9.5 
9. 1 
8.6 

1108.2 
7.8 
7. 3 
6.9 
6. 5 

5.6 

3.8 

2. 1 

1.2 

I 106. a 

5. 2 
4.7 
4.3 

I 103. g 
3.4 
3.0 
2.5 

1101.7 

2. I 

1.2 
0. a 

100.4 
099. 9 

w 9 . 5  
9.1 
8.6 
8.2 
7.8 

1097.3 
4.9 
6. 5 
6. o 
j. 6 

'095.1 
4.7 
4.3 
3.8 
3.4 

w3.0  

2238. o 
7.1 
6.3 
5.4 
4.6 

2233.7 
2.8 

30.2 

222 . 4  

7.6 
6.8 
5.9 

2225. o 
4.1 
3.3 
2.4 
I. 6 

2220.7 
19.8 
9.0 
8. I 
7.3 

2216.4 
5 . 5  
4.6 
3.8 
2- 9 

2.0 
1. I 

i. 5 

2212.0 
I. 2 
IO. 3 
09. 4 
8.6 

2207.7 
6.8 
6.0 
5. I 
4.3 

2203.4 
2.5 
I. 6 

200. 8 
199.9 

2199.0 
8. I 
7.3 
6.4 
5.6 

2194.7 
3.8 
2.9 
2.1 
I. 2 

2190.3 ss. 4 
8- 5 
7- 7 
6.8 

2185. g 

3357.0 
5.7 
4.4 
3. I 
I. 8 

3350.5 
49.2 

7.9 
6.6 
5.3 

3344.0 
2.7 
I .  4 

40. I 
38.8 

3337.5 
6.2 
5.0 
3.7 
2.4 

333'. I 
29.8 
8.5 
7.2 
5.9 

3324.6 
3.3 

20. 7 
'9.4 

3318. I 
6.8 
5.5 
4. 2 
2.9 

3311.6 

2 . 0  

IO. 2 
08. g 

7.6 
6.3 

3305.0 
3.7 
2.4 

301. I 
299. 8 

3298.5 
7.2 
5.9 
4.6 
3.3 

3292.0 
90.7 ss. 4 
8. I 
6.7 

3285.4 
4. 1 
2.8 
1.5 

80.2 
3278.9 

4476.0 
4.2 

70. 2* ii 
69. I 

4467-3 
5.6 
3.9 

60.4 

4458.7 
7.0  
5.2 

2.2 

:: 5 
4450.1 

48.3 
6.6 
4.9 
3. I 

4441.4 
39.7 

8. o 
6.2 
4.5 

4432.8 
31.0 
29.3 
7.6 
5.8 

4424. I 
2.3 

20.6 
18. g 

7. I 

4415.4 
3. 7 
1.9 

0 8 . 5  

4406.7 
5.0 
3. 2 

401- 5 
399.8 

4398.0 
6.3 
4.5 
2.8 

10.2 

I .  I 

4389.3 
7.6 
5.8  
4. 1 
2.3 

4380.6 
78.8 

7. 1 
5.4 
3.6 

4371.9 

- 
5' 

-- 

5595.0 
2.8 

90.6 
88.5 
6- 3 

55%. 2 
82. o 
79.9 
7.7 
5 .5  

5573.4 
71.2 
69.1 
6- 9 
e 7  

5562.6 
60.4 
58.3 
6. I 
3.9 

555'. 8 
49.6 

7.4 
5.3 
3. I 

5540. 
38. 
6.6 
4.4 
2.3 

5530.1 
27.9 

5 . 8  
3.6 

21.4 

5519.3 
7. I 
4.9 
2. 7 
IO. 6 

5 5 0 8 . 4  
6.2 
4. c 

501.5 
499.1 

5497. s 
5 . 3  
3.1 

91. c 
88.8 

5486.6 
4.5 
2. 3 

80. I 
77. f 

5475.1 
3.6 

71.4 
69.2 

&: 5 
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- 

Lat. 

o /  

53 00 

3 
4 

I 
2 

53 02 

7 
8 
9 

53 10 

13 
14 

53 '5 
16 
17 
I 8  
19 

53 20 

23 
24 

I 1  
I2 

21 
22 

53 ;; 
27 
28 
29 

53 $0 
3' 
32 
33 
34 

53 35 
36 
37 
38 
39 

53 40 
41 
42 
43 
44 

53 45 
46 
47 
48 
49 

53 5 0  
5 '  
5 2  
53 
54 

53 5 5  
56 
57 
58 

53 i2 

-- 
value of I" 

Meters. 
30.913 

3 
3 
3 
3 

30.914 
4 
4 
4 
4 

30.914 
4 
4 
4 
4 

30.9'4 
4 
5 
5 
5 

30.915 
5 
5 
5 
5. 

30.915 
5 

6 

30.916 
6 
6 
6 
6 

30.916 
6 
6 
6 
7 

30.917 
7 
7 
7 
7 

30.917 
7 
7 
7 
7 

30.917 
8 
8 
8 
8 

30.918 
8 
8 
8 
8 

30.918 

5 

Latitude 53O to 54°-Meridional arcs. 

I /  

I 
2 
3 
4 

i 
7 
8 
9 

IO 
I 
2 
3 
4 

2 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 

I 
2 

4 1  
35 : 
6 i  

9 ,  

4 0 1  

g i  

: I  
3 
4 

45 
6 
7 
8 
9 

5 0  

3 
4 

I 
2 

7 
8 
9 
60 

Afeters. 

30.92 
61.83 
92.75 

I 23.66 
154.58 
185.49 
216.41 
247.33 
278.24 

309.16 
340.07 
370.99 
401.90 
432.82 
463.74 
494.65 
525- 57 
556.48 
587.40 

618.31 
649.23 
680.15 
711.06 
741.98 
772.89 
803.81 
834.72 
865.64 
896.56 

927.47 
958.39 
989.30 

I 051.13 
I 020.22 

082.05 

143. 
174.80 
205.71 

236.63 
267.54 
298.46 
329.38 
360.29 

422.12 
453.04 
483.95 
514.87 

391.21 

545.79 
576.70 
607.62 

I 633.53 
1669.45 
I 700.36 

I 762.20 
1 793.11 
I 824.03 
1 854.94 

1731.28 

Zoontinuous sums of min- 
ites from latitude 5 3 O  00' 

I 

1 
2 
3 
4 

5 
7 
8 
9 

10 
I 
2 

3 
4 

1, 
9 

10 
I 
2 
3 
4 

25 
6 

i 
9 

30 

3 
4 

1 
2 

3i 
b 
9 

40 
1 
2 
3 
4 

4i 
7 
8 
9 

50 

3 
4 

I 
2 

& 
2 

Metes, 

I 854.8 
3 7 9 .  
5 564.4 
7 419.2 
9 274.0 

1 1  128.8 
12 983.6 
14 838.5 
'6 693.3 

18 548. I 

22 257.8 
24 112.7 
25 967.5 
27 822.4 
29 677.2 
31 532.1 
33 387.0 
35 241.9 

37 096.8 
38 951.7 
40 806.6 
42 661.5 
44 516.4 
46 371.3 
48 226.2 
50 081.1 

51 936.1 
53 791.0 

55 645.9 
57 500.9 
59 355.8 
61 210.8 
63 065.8 

64 920.7 
66 775.7 

72 340.6 

74 195. 6 

77 905.6 
79 760.6 

83 470.7 
85 325.7 
87 '80.7 
@ 035. 8 
wW.8  
92 745.8 
94600.9 
96 455.9 

20 403.0 

;: :g: B 

76.050.6 

81 615.7 

98311.0 
I 0 0  166. I 

I02 ozr. I 
103 876.2 

109 441.5 
1x1 296.6 

::; ;g: : 

Meters. 

I 119.0 
2 238.0 
3 357.0 
4 476.0 
5 595.0 
6 714. o 
7 832.9 
8 951.9 
IO 070. g 

I I  189.9 
16 784.9 
22 37Y. 8 
27 974.7 
33 5 6 9 . 5  
39 164.3 
44 759. I 
5 0  353.8 
55 948.4 
61 542.9 

67 137.4 
72 731.7 
78 326. o 
83 gzo. 2 

514.2 
95 108.2 
100 702. o 
1 0 6  295.7 
I I I  889.2 
117 482.6 

I zi ,668. g 
13 262 

12 075.8 

201 360 
265 419 
335 426 
402 368 
469 232 
536 004 

669 224 

602 672 

K,T 65: 
868 q h  
933 999 
999 772 

I 130721 
1 0 %  350 

I 195 872 

1 325 466 
I 389 882 
I 454 029 
1517 893 
I 581 462 
1644724 
I 707 666 
I 770 277 
I 832 544 
1 %4 455 
I 955 997 

1260791 

Meten. 

0. I 

I .  2 
2. 1 

0.5 

3.3 
4-7 

10.5 

13.0 
29- 2 
52. o 
81.2 

117.0 

159.2 
208.0 
263.2 
325.0 
393.2 

467.9 
549.2 
636.9 
731. I 
831.8 
939. I 

1052.8 

I 299.7 
1432.9 

I 572.6 

r 872 
4 211 
7 485 

11 693 
16 835 
22 910 
29 916 
37 852 

46 717 
56 508 
67 224 
78 863 
91 422 

Iaq 900 

150 13 
167 935 

185 960 
204 685 
224 706 
245 418 

289 04 

337 I O 9  
362 219 

415 O P  

:: 

1173.0 

I 718.9 

:: p 

267 or9 

312 b 
388 194 
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- 

Lat. 

- 
O I  

54 a 

1 

54 0: 
t 

i 
I 

54 IC 
i I  
I 2  

1 3  
I4 

54 '5 

1 7  
18 

19 

54 2 0  

1L 

2 1  
2 2  

23 
2 4  

54 25 
26 
27 
a8 
a9 

54 30 
3' 
32 
33 
34 

54 35 
36 
37 
38 
39 

54 40 
41 
42 
43 
44 

54 45 
46 
47 
48 
49 

54 50 
51 
5 2  
53 
54 

54 55 
56 
57 
58 
59 

54 60 
-- 

UNITEL) STATES COAST AND GEODE'I'lC S LliVEY. 

1N 

- 
r8. 2 I t  

. 2oc; 

. '94 . 182 
r8. I8C 
. I72 
. 165 . 1 5 8  

8 '43 

. 202 

. I j I  

. 136 

. 129 

. 114 
8. 107 

. O Y 9  . 092 

.0;8 

8.070 
.063 
.os6 

,041 

.026 

. or9 

.004 

7.997 
* 990 
.982 
' 97s 
. 968 
7. ~ ( J O  

. 953 

.9:6 

.g3N 

.931 

7,924 . yi6 
.go9 
.902 
.a94 

7.887 
.880 
.872 
.865 
.a58 

7 . 8 5 0  
. 3 1 3  
.836 
.828 
. Szr 

,806 
. 799 
' 79' 

7.777 

.I21 

.on5 

. 048 

a 034 

.ox2 

7.814 

.784 

36.4: 
.42 
.4c 
.35 
.3; 

36.3f 
* 34 
.3: 
.32 
' 3c 

36. 2s . 2j  . 2t 
. 24 
.2: 

36. 21 

. IE 

. I7 . IC 

. 2 c  

36. I4 
* '3 

.d 

36-07 
* 05 - 04 
6.01 

35.99 
98 

* 96 
95 
.94 

35.92 
,521 
.89 

.86 

. I 1  

. IC 

. 0 2  

.8a 

35.85 
* 83 
.82 
.& 
79 

35.77 
* 76 
74 

* 73 
* 72 

35.70 
-69 
* 67 
.66 
* 64 

35.63 
.6r 
.60 
- 5 8  
57 

35.55 

54.65 
* 63 
.61 
e 5 8  
.56 

54.54 
. 5 2  
* 5 0  
.47 
45 

54.43 
.41 
39 
e36 
.34 

5 4  32 
e30 
.2a 
. 2 5  
* 23 

54.21 
* I9 
17 

. I4 

5 4 . I O  
.08 
.06 
-03 
4.01 

53.99 
97 
.95 
* 92 
.9 

53-88 
.86 
* 84 
.81 
* 79 

53.77 
75 

* 73 
70 
.68 

53.66 
* 64 
-62 
* 59 
* 57 

53- 55 
* 53 
51 

* 48 
.46 

i3.44 
.42 
* 40 
37 

* 35 
i3.33 

.I2 

- 

72.86 
.83 
.81 
.78 
. 75  

72. j 2  
69 
.66 
* 63 
.6c 

72.57 
.54 
e 5 1  
49 
.46 

72.43 
.40 
37 
34 
.3' 

72.28 
* 25 

I9 . 16 
72. '3 

.08 
* 05 

71-99 
96 
93 

-90 
.87 

71.84 . SI 
.78  
* 75 
.73 

71.70 
.67 
.64 
.61 
.58  

71-55 
* 5 2  
-49 
.46 
.43 

71-40 
.37 
.34 
.3I 
. 2 8  

71.25 

'9 
* I7 
* 14 

71. 11 

. 2 2  

. 10 

2.02 

. 2 2  

- 

LPtitude 54O to 55O-Ar~s of the parallel in meters. 

91.08 
.04 

0.97 
* 94 

90.90 
.86 
f 83 
* 79 
.76 

90.72 
.68 

.61 
* 57 

90.54 
* 50 
.46 
.42 
39 

90.35 
.31 
.28 
* 24 

90. I7 
* I3 

.06 
9-03 

89.99 
.95 
* 91 
.88 
.84 

89.80 
77 
.73 
.69 
.6G 

8g. 62 
.58 
' 54 
.SI 
.47 

89.43 
. 4 0  
-36 
.32 
.29 

I. 0 1  

. os 

.21 

. IO 

89.25 
. 2 t  
. 18 
* I4 
.IO 

89.07 
9.03 
8.99 
.95 
* 92 

88.88 
- 

'09.30 
* 25 
.21 
. I 7  . I 2  

rog. 08 
9.03 
8. 99 

* 95 
.90 

108.86 
.82 
.77 
.73 
.68 

108.64 
. Go 
55 

a 5 1  
* 47 

108.42 
.38 
33 
.29 
* 25 

108.20 
.16 

- 07 
8.03 

107.98 
94 

.81  
107.76 

.72 
f 67 
.63 
59 

107.54 
* 50 - -  45 
e41 
.37 

107.32 
.28 
.23 
.I9 
* '5 

107. IO 
.06 

7.01 
6.97 
.93 

106.88 
.84  
.79 
* 75 
.70 

106.66 

. I1 

89 
* 85 

127.51 
.46 
.4I 
* 36 
* 31 

127.25 

1s 

.os 

127.00 
6.95 

e 9 0  
e 8 5  
.80 

126.74 
-69 
.64 
* 59 
.54 

I 26.49 
a 4 4  
.39 
* 34 
* 29 

126.23 
.18 
* I3 
.08 
6.03 

. 2 0  

. IO 

125. 98 
* 93 
.88 

3 .7 
125.72 

-67 
.c2  

* 57 
. 5 2  

125.47 
.42 
.36 
* 31 
.26 

125.21 
.16 

05 
5 . 0 0  

124.95 
a 9 0  
.85 
.&I 

.75 
124.6$ 

* 64 
.59 
* 54 
49 

124.44 

. I1 

- 

145.73 
.67 
.61 
. 5 5  
50  

145.44 
.38 
.32 
.26 
. 20  

'45. '5 
.og 
5.03 
4.97 
91 

144.85 
.& 
* 74 
.68 
.62 

144.56 
.so 
.45 
* 39 
.33 

144- 27 

.I5 
-0g 
4.04 

.2I 

143.98 
.92 
.86 
.80 
74 

343.68 
63 
57 

.SI 
* 45 

'43.39 
.33 
.27 

.16 

3.04 
2.98 

* 92 
.86 

142.60 

-63 - 57 
142.51 

* 45 
39 
33 

* 27 
1- 21 

.2I 

143. IO 

:g  

- 

Q'/ 

163.94 
.88 
.81 
.75 
.68 

163.61 
. 5 5  
.48 
* 42 
.35 

163.29 

.16 
-0g 
3-03 

162.96 
* 89 
* 83 
* 76 
* 70 

162.63 
' 56 - 50 
.43 
* 37 

162.30 
* 23 
* I7 

2.04 

161.97 
.9' 
.84 
.78 
.71 

161.65 
. 5 8  
.51 
f 45 
.38 

161.32 
25 . 18 

1.05 

160.99 
.92 
f 85 
78 
.72 

160.65 
. 5 8  
52 
.45 
39 

. 2 5  

. 19 
60. oG 
159.99 

. 2 2  

. IO 

.I2 

160.32 

.I2 

- 

1' 

1093.0 
2. 5 

1.7 

logo. 8 
90.3 
89.9 
9. 5 
9.0 

1088.6 
8. 2 

7.7 
7.3 
6.8 

1086.4 
6. o 
5 . 5  
5.1 
4. 7 

1084.2 
3.8 
3.3 
2: g 
2 . 5  

1082.0 
I. 6 

2.1 

I. 2 

I. I 

;: ; 

t : I 

1079.8 
9.4 
8.9 

1077.6 
7. 2 
6.7 
6.3 
5.9 

1075.4 
5.0 
4.5 
4. 1 
3.7 

2.8 
2.3 
1.9 
1.5 

1071. o 
0.6 
70. I 
69.7 
9.3 

1068.8 
8.4 
7.9 
7.5 
7.0 

1066.6 

1073.2 

!4/ 

2185.9 
5 . 0  
4.2 
3.3 
2.5 

2181.6 
80.7 
79.8 
9.0 
8. I 

2177.2 
6.3 
5.4 
4.6 
3.7 

2172.8 
1.9 

70. 2 

69.3 

2168.4 
7.5 
6.7 
5 . 8  
4.9 

2164.0 
3. 1 
2.3 
1.4 
60.6 

2'59.7 
8.8 
7.9 
7.0 
6. 2 

2155.3 
4.4 
3.5 
2.6 
1.8 

2150. g 
50. 0 
49. 1 
8.2 
7.4 

2146.5 

4.7 

2.9 
2142. o 

40. 3 
39.4 
8.5 

2137.6 
6.7 
5.8 
5 . 0  
4. 1 

2133.2 

1.0 

5.6 

3 . 8  

1. I 

8! 

3278.9 
7.6 
6.3 
5 . 0  
3.7 

3272.3 5: E 
7.1 

3265.8 
4.5 
3. 2 
I. 8 

60.5 
3259.2 

7.9 
6.6 
5.3 
4.0 

3252.7 
1.3 

50.0 

48.7 
7.4 

3246. I 
4.8 
3.4 
40.8 

3239.5 
8.2 
6.8 
5.5 
4.2 

3232.9 
1.6 
30. 2 

2. I 

28. g 
7.6 

3226.3 
5.0 
3.6 
2 .3  

3219.7 
8.4 
7.0 
5.7 
4.4 

3213. I 
1.7 

IO. 4 
og. I 

21.0 

7- 8 
3206.4 

5. I 
3.8 
2.5 

3199.8 
201. I 

1' 

437'. 9 
70. I 
68.4 
6.6 
4.9 

4363. I 
61.4 
59.6 
7.9 
6. I 

4354.4 
2. 6 
50.9 
49. 1 
7.4 

4345. 6 
3.9 

40.4 
38.6 

4336.9 
5. 1 
3.4 
31.6 
29. 8 

4328. I 
6.3 
4.6 
2.8 

2. I 

21. I 

4319.3 
7.6 
5.8  
4.0 
2.3 

4310.5 
08.8 
7.0 
5.  2 
3.5 

4301.7 
300.0 
298.2 
6.4 
4.7 

4292.9 
91. I 
89.4 
7.6 
5.9 

4284. I 
2.3 
80.6 
78.8 
7.0 

4375.3 
3. 5 
1. 7 
70. o 
68.2 

4266.4 

5' 

5464.8 

58.3 
6. I 

5453.9 
5'. 7 
49.5 
7.4 
5 . 2  

5443.0 
40. 8 
38.6 
6.4 
4. 2 

5432.0 
29. 8 
7.7 
5 . 5  
3.3 

18.9 
6. 7 
4.5 
2. 3 

07.9 
5. 7 
.3.5 

401.3 

5399.1 
6.9 
4. 7 
2 .5  

90.3  
5388. I 

5 . 4  
3.7 
81.5 
79.4 

5377.2 
4. s 
2.1 
70.5 
68.2 

5366.1 
3.5 
61. 1 
59.5 
7. 2 

5355. ' 
2. s 

50. 5 
48.5 
6.2 

5344. I 
41. S 
39. 7 
7.4 
5. 2 

5333.c 

2: ; 

5421. I 

5410. 1 



119 

Latitude54°to~~o-Mcridional uo). 

Continuous sums of min- 
dle latitude 54' 30' utesfrom latitude 54O c d  of I,, 

Sums of seconds for mid- 

0 1  

5 4 0 0  

3 
4 

54 05 
6 
7 
8 
9 

54 10 
I 1  
I2 
83 
14 

2 

54 ;z 
17 
18 
19 

54 20 

23 
24 

21 
22 

54 ;i 
27 
28 
29 

Y 

Letittldc s p a r d i l b a t a  of 
io 1- t l a c .  I B ~ ~ I  yc.1 I I I  i c .  1) i . o j v c : t  ~ C P I I  . 

L'Gmde* 

34 
54 35 

36 
37 
38 
39 

I 

54 40 
41 
42 
43 
44 

309.21 
340.13 
371.05 
401.97 
432. sg 
463.81 
494.74 
525.6G 
556.58 
587.50 

618.42 
649.34 
680.26 
711.18 
742. 10 

773.02 
803.94 
834.87 
865.79 
896.71 

927.63 
958,55 
989.47 

1 082.23 
I 113. '5 
I 1.14.08 
I 125.00 
I 205.92 

I 236.84 
I 267.76 
I 298.68 
1329.60 
I 360.52 

1391.44 , I 422.36 
I 453.28 

1 1484.21 
1515.13 

I 546.05 

I 638.81 
I 669.73 
I 700.65 
1731.57 
1 762.49 
1 793.42 
1824.34 
I 855.26 

I 020.39 
I 051.31 

I 

; 2;:;; 
I 49 

I 

I 
2 

3 
4 

54 5 0  
5' 
52 
53 

Meters. 

I 855. I 
3 710.2 
5 565.3 
7 420.4 

I 54 

154.60 
185.53 
216.45 
247.37 
278.29 

54 55 
56 
57 
58 
59 

54 60 

1855.13 5 9 275.6 o s  5 464.8 3.2 
* 13 6 I 1  130.7 6 6 557.8 4.6 
. 14 7 12 985.8 7 7 650.8 6.3 

* 15 9 16 696. I 9 9 836.7 10.4 
. I 4  8 14 841.0 8 8 743.7 8.2 

12. g 
28.9 
51.4 
80.4 

115.7 

205. 
260.4 
321.5 
389.0 

463.0 

'57.8 

543.4 
650.2 
723.4 
823. I 

929, I 
1041.7 
I 160.6 
I 286.0 
1417.8 

I 556.0 
I 700.7 
I 852 
4 166 

I 7406 

Meters. 
30.918 

8 
9 
9 
9 

4 

7 
8 
9 
60 

100 183.0 
102 038.4 
103 893.8 
105 749.2 
107 60.1.6 
log 460.0 
111 315.4 

I 
2 

3 
4 

9 1  
30.919 

* 9  
9 

19 

30.920 

20 

0 
0 
0 
0 

30.920 
0 
0 
0 
0 

30.921 
I 
I 
I 
1 

30.921 
I 
I 
I 
I 

30.92 I 
I 
2 
2 
2 

30.922 
2 
2 
2 
2 

1 30.922 

3 

2 i 2 

3 
3 

30.923 
3 
3 

I 3 3 1 30.92q 

10 
I 
2 
3 
4 

I 5  
7 
8 
9 

20 
I 
2 
3 
4 

'5 
7 
8 
9 

30 
I 
2 

3 
4 

55 
6 
7 
8 
9 

40 
I 
2 

4i 
7 
8 
9 

50 
I 
2 

3 
4 

7 
8 
9 

60 

Mehs. 

30.92 
61.84 
92.76 

123.68 

Mttms. 
1855. IO . I 1  . I 1  

. I2 

. I2 I 

Meters. 

1 og3.0 
2 185.9 

3 3 278.9 
4 4 371.9 

10 
I 
2 

3 
4 

'2 
7 
8 
9 

20 
I 
2 

3 
4 

22 
7 
8 
9 

30 
I 
2 
3 
4 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

42 
7 
8 
9 

18 551.2  
20 406.4 
22 261.6 
24 116.7 
25 971.9 
27 827. I 
29 682.3 
3' 537.4 
33 392.6 
35 247.8 

37 103.0 
3s 958.2 
40 813.5 
42 668.7 
44 523.9 
46 379. I 
48 234.4 
50 0%. 6 
5' 944.8 
53 8Oo. I 

55 655.3 
57 5'0.6 
59 365.9 

63 076.4 
64 931.7 
66 787. o 
68 642.3 
70 497.6 
72 352.9 

74 208.2 

77 918. 
79 774. I 
81 629.5 

83 484.8 
85 340. I 
87 195.5 
89 050.8 
90906.2 

61 221.2 

76 063.5 

10 929.7 
16 394.5 
21 859.3 

38 253.4 
43 718.0 
49 182.6 
54 647. I 
60 111.5 

65 575.9 

76 504.3 

87 432.3 

98 59.8 

27 324.0 
32 788.8 

71 040. I 

81 968.3 

92 896. I 

log 28G. 7 
103 8 23.3 

I I4 750.0 

120 213. I 
125 676.0 

3 2;; 

588 523 616 510 

262 I73 

39= 998 
458 300 

327 618 

653 604 
7'8 442 
783 I 7 7  
847 736 
912 125 

' 040 347 
I 104 152 
I 167 73s i I 231 091 

I 976 333 

1 294 198 
I 357 048 

I 481 922 
I 543 923 
1 6 0 5  615 
I 666 988 
I 728028 
1 788 723 
1849062 
1909 033 

I 419 627 

I 333 44s 
358 274 i 3q476 I i 383 957 
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I Latitude 5 5 O  to 56O--AnS of the ppral/el in metcrs. 

55 05 
6 
7 
8 
9 

55 10 
I1 
I2 
13 
I 4  

5s 1 5  
16 
17 
1X 

19 

55 2 0  
21 
2 2  

23 
24 

55 2 5  

2 7  

29 

55 30 
31 
32 
33 
34 

55 35 
36 
37 
38 
39 

55 40 
41 
42 
43 
44 

55 4s 
46 
4; 
48 
49 

55 50 
51 
5 2  
55 
54 

5s 5.5 
56 
s i  
58 
s9 

55 60 

2 0  

18 

l// 

'7,777 
. $9 . 762 
. is5 
' 747 

'7. 740 
. 733 
. 7 2 5  

. 7 1 0  

'7. 703 
,696  
. OS8 
. 6S1 

. 718 

.673 
'7.666 

. 650 

. bg1 

.641 
,636 

1 7 .  629 
. 622 
.614 
. 607 
. 599 

1;. i Q 2  

' 577 
. 5 7 0  . 562 

- < -  . ><'> 

. i j j  

. . j 4  

. 540 
* 533 
. 525 

17. 518 
. S I 0  

. 503 

.496 

.488 

17.481 
* 473 
.466 
.459  
.45 '  

' 7 .444  
. 436 
, 4 2 9  
. 4 2 1  
.414  

1 7 .  406 
' 399 
..3v 
.3x4 
' 377 

1;. 369 . 302 
. 3 3 4  
, 347 
.J3Y 

17- 332 

- -  

5" 

88.88 
.s4 
.8r 
.77 
* 74 

88.70 
.66 
.63 
59 

-56 

88.52 
a 4 8  
45 

.41 
37 

30 
.26 
.22 

19 

88.33 

8 8 . 1 5  
. I 1  
.on 
.04 

8.00 

87.97 
93 

.89 

.85 

.82 

87.78 
* 74 
. 7 0  
* 67 
63 

87.59 
55 
*SI 
.48 
.44  

87.40 
36 

' 33 
29 

.25 

87.21 
. r8  
* I4 . IO 
eo7 

87.03 
6.99 
.96 
* 92 
.88 

86.85 
.81 
* 77 
73 

* 70 
86.66 

W/ 

106.66 
:62 
* 57 
.53 
.48 

106. e, 
.40 
* 35 

: 2 
106.22 

'7 
13 

.08 

.04 
106.00 

5.95 
91 

.86 

.82 

10.5- 77 
* 73 
.69 
-64 
.60 

' 05 -  55 
* 51 
.46 
.42 
37 

105.33 
29 

e 2 4  

. r5 
105. I I 

.06 
5 .02  

4.97 
93 

104. & 
.& .& 
75 

. / I  

104.66 
.62 
* 57 
.53 
.48 

1% 44 
* 39 
* 35 
30 

.26 
104.22 

17 
' '3 
.08 

4.04 
103.99 

.20  

1" 

1-44 
39 - 34 

.28 
* 23 

1- I8  

3 

IZ3: g; 

e 02 
3.97 

.82 

.76 
- 7 1  

123.66 
.61 
56 
50 
45 

123.40 - 35 
30 . ' 5  

123.14 
*og 

3.04 
2.99 

a 9 4  

I 22.89 
.84 
* 79 

-20 

1 ii 
IZZ. - 5  

.53 
a47 
* 42 

122  37 
.32 
27 

.16 

.06 

1.95 
-90 

121.85 
.80 
.74 
-69 
.64 

121.58 
53 

.48 
e43 - 37 

121.32 

.21  

122. I I 

2.01 

8// 

162.21 
.16 
.IO 

2.04 
I .  98 

141.92 
.86 
.& - 74 
.68 

141.62 
* 56 
. 5 1  
* 45 
* 39 

141.33 
* 27 

* 15 
*og 

141.03 
0.97 - 91 

85 
.& 

140.74 
.68 
.62 
f 56 
* 50 

140- 44 
.38 
32 

.26 

140.14 
.08 

40.02 
39.97 

.9I 

139.85 
* 79 
* 73 
* 67 
.61 

139.55 
-49 
43 

* 37 
* 31 

139.25 
* 19 
* 13 
. 0 7  

9.01 

. 2 1  

. 2 0  

138.95 
* 89 
.83 
* 77 
* 72 

138.66 

W' 
- 
159.99 

a92 
.86 
.79 
.73 

159.66 
-59 
.53 
.46 
-40 

159.33 
.26 

* '3 
-06 

159.00 
8.93 
.86 
* 79 - 73 

158.66 
f 59 
53 

.46 

.40 
158.33 

.26 

. I 3  

.06 

158.00 
7.93 
.86 
.& 
* 73 

157.66 . .b 
* 53 
.46 
.40 

157.33 
.26 
. 20 
* 13 
.06 

.20 

.20 

157. 

6: E 
.79 
* 73 

156.66 
* 59 
* 53 
.46 
.39 

156.33 
.26 
* '9 

6.06 
155.99 

. I2 

1' 

1066.6 
6.2 
5 . 7  
5. 3 
4 .8  

1064.4 
4. O 
3.5 
3. I 
2.6 

1062.2 
1.7 
1.3 
0.8 
0.4 

1060.0 
59.5 
9. I 
8.6 
8.2 

1057.7 
7.3 
6.9 
6.4 
6. o 

1055. 5 
5 .  I 
4.6 
4. 2 
3. 7 

1053.3 
2. 9 
2.4 

1.5 

1051. I 
0.6 

50. 2 
49.7 
9.3 

1048.9 
8.4 
8. o 
7.5 
7 .1  

1046.6 
6.2 
5 .7  
5.3 
4.8 

1%. 4 
3.9 
3.5 
3.0 
2.6 

1042.2 

1.7 
1.3 
0.8 

40.4 
1039.9 

2.0  

Y 

2133.2 
2. 3 
1.4 

30. 6 
29. 7 

7.9 
7 . 0  
6.2 
5.3 

2124.4 
3.5 
2.6 
1 .7  

20.8 
21 19. g 

9.0 
8. I 
7.3 
6.4 

21 15. 5 
4.6 
3. 7 
2.8 
1.9 

2128.8 

2 1 I I . O  
10. I 
og. 2 
8.4 
7 .5  

' 2106.6 
5 . 7  
4.8 
3.9 
3.0 

2102. I 
1 .2  

100. 3 
egg. 5 

8.6 

2097.7 
6.8 
5.9 
5.0 
4. 

293.2 
2.3 
1- 4 

90.6 
89.7 

2088.8 
7.9 
7.0 
6. I 
5 . 2  

l a .  3 
3.4 
2.5 

8' 

3199.8 
8.5 
7 .2  
5.8 
4.5 

3193.2 
1.9 

90.5 
89.2 
7.9 

3186.5 
5 . 2  
3.9 
2 .5  

81.2 

3179.9 
8.6 
7.2 
5.9 
4.6 

3173.2 
1.9 

70.6 
69.2 
7.9 

3166.6 
5 . 2  
3.9 
2. 6 

61. 2 

3159.9 
8.6 
7. 2 
5.9 
4.6 

3153.2 
1.9 

50.6 
49. 2 

7.9  

3146.6 
5 . 2  
3.9 
2.5 

41.2 
3139.9 

8.5 
7. 2 
5.8 
4.5 

3133.2 
I. 8 

30.5 
29.1 
7.8 

3126.5 
5. I 
3.8 
2.4 

21. I 
31 19.8 

4' 

4266.4 
4. 7 
2.9 

61. I 
59.3 

4257.6 
5 .8  
4.0 
2. 3 

50 .5  

4248.7 
6.9 
5 . 2  
3.4 
1.6 

4239.8 
8. I 
6.3 
4.5 
2.8 

4231.0 
29. 2 

7.4 

3.9 
4222. I 

20. 3 
18.5 
6.8 
5 . 0  

4213.2 
11.4 
og. 6 
7.9 
6. I 

4204.3 
2. 5 

-. 7 
199.0 

7.2 

4195.4 
3.6 
I. 8 
90.0 
88. 3 

4186.5 
4.7 
2.9 

81. I 
79.3 

4177.6 
5.8 

5.6 

4.0 

70.4 
4168.6 

6.8 
5 . 0  
3.2 

61.5 
4159.7 

2. 2 

5' 

5333.0 
30.8 
28.6 
6.4 
4. 2 

19. a 
5322.0 

7.5 
5. 3 
3. I 

5310.9 
08 .7  
6.5 
4.2 

302. o 

5299.8 
7.6 
5.4 
3.2 

90.9 

5288.7 
6.5 
4.3 

82. I 
79.8 

5277.6 
5.4 
3. 2 

70.9 
68.7 

5266.5  

59.8 
7.6 

5255.4 
3. I 
50.9 
48. 7 
6.5 

5244.3 
42.0 
39.8 
7.6 
5.3 

5233. I 
30.9 
28.6 
6.4 
4.2 

4.3 
62. I 

5221.9 
19.7 
7 .5  
5 . 2  
3.0 

5210.8 
0 8 . 5  
6.3 
4. I 

201.8 

5 w . 6  
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1 

r 

Lat. 

-- 
O I  

55  00 

3 
4 

I 
2 

55 02 

7 
8 
9 

55 10 

13 
I4 

I I  
I 2  

55 ;g 
17 
I8  
19 

55 20 

23 
24 

ss 25 
26 

~ 27 
28 
29 

55 30 
3' 
32 
33 
34 

55 35 
36 
37 
38 
39 

55 40 
41 
42 
43 
44 

55 45 
46 
47 
48 
49 

55 5 0  
5' 
52 
53 
54 

55 55 
56 
57 
58 

21 
22 

5s 

(dueof I/' 

Meters. 
30.924 

4 
4 
4 
4 

4 
4 
4 
4 

30.924 
4 
S 
5 
5 

30.925 
5 
5 
5 
5 

30.925 
5 

6 
30.926 

6 
6 
6 
6 

30.926 
6 
6 
6 
6 

30.927 
7 
7 
7 
7 

3 a  927 
7 
7 
7 
7 

30.927 
7 
8 
8 
8 

30.924 

2 

30.9: 

30.9: 

8 
8 
8 

8 
9 
9 

3a 919 

Sums of seconds for mid 
dle latitude j S o  30/ 
- 

/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

I2 
7 
8 
9 

20 
I 
2 

3 
4 

22 
7 
8 
9 

30 
I 
2 

i 
3d 

7 
8 
9 

40 
1 
2 
3 
4 

45 
6 
7 
8 
9 

50 

a 
i3 
4 

I 

z 
2 - 

Meters. 

30.93 
61.85 
92.78 

123.70 
154.63 
185.56 
216.48 
247.41 
278.34 

309.26 
340.19 
371.11 
402.04 
432.97 
463. ss 
494- 82 
525.74 
556.67 
587.60 

649.45 
6%. 37 

742.23 
773. 1s 
804.08 
835. ox 
865.93 
896.86 

927.78 
958.71 
989.64 

I 020.56 
1 05'. 49 
I 082.41 
1 113.34 
1144.27 
1 175.19 
I 206. I2 

1237.04 
I 267.97 
I 298.90 
I 329.82 
1 360.75 

1422.60 
I 4  3.53 

1515.3 

I 546.31 
1 577.23 
I 608.16 
I 639.08 
I 670.01 
1 700.94 
I 731.86 
1 762.79 
1 793.72 
18-64 
1 85s. s7 

618.52 

71 I. 30 

I 391.68 

1 4 b . y  

Continuous sums of min 
utes from latitude j jo 00 

- 
I 

I 
2 

3 
4 

2 
z 
9 

IO 
I 
2 
3 
4 

2 
z 
9 

20 
I 
2 
3 
a 

7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

.(o 
I 
2 
3 
4 

45 
6 

i 
9 

SO 

3 
4 

I 
2 

58' 

7 
8 

2 - 

Mefers. 

1855.4  
3 710.8 
5 566.3 
7 421.7 
9 277.1 

11 132.6 
12 988. o 

16 698. g 
I4 843.5 

18 554.4 
20 409.9 
22 265. 

25 976.3 
27 831.8 

31 542. 
33 398.3 
35 253.8 

24 120. d 

29 687.8 

40 820.4 
42 675.9 
44 531.4 
46 387.0 
48 242.5 
50 098. I 
51 953.6 
53 809.2 

55 664.7 

63 087. o 
64 942.6 
66 798.2 
68 653.8 
70 509.4 
72 365.0 

74 220.7 
76 076.3 

79 7 7:6 
81 643.2 
83 498.8 
85 354.5 
87 210. I 
89 065.8 
90 921..5 

92 777.1 

964 8.4 
98 344.1 

100 rgg. a 
IO2 0 5 5 . 5  
103 911.2 
105 766.9 
107 622.6 
log 478.3 
111 334.0 

77 9iI. 9 

94 682.8 

Longitude. 

-- 
O I  

0 1  
2 

3 
4 

" 2  
H 
9 

0 10 
IS 
20 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  

5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

1 0 0  

10 

20 

2 0 0  

10 00 
I1 00 
I2 00 
13 00 
14 00 

1s 00 
I6 00 

:z ; 
'9 00 

2 0 0 0  
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 

27 00 
28 00 
29 00 
s o 0 0  

Y 
I 

X 

Meters. 

I 066.6 
2 133.2 . 
3 199.8 
4 266.4 

5 333.0 
6 399.6 
7 466.2 
8 532.8 
0 599.4 

IO 666. I 
15 999.1 
21 332. I 
26 665. o 
31 997.9 
37 330.8 
42 663.6 
47 996.4 
5 329.1 
5 2  661.7 

63 994.2 
69 326.7 
74 659.0 
79 99'. 3 
85 323.4 
90 655.4 
95 g 7 . 3  

106 650.6 
111 g82..1 

117 313.3 
822 644.5 
127 975 
'91 930 
255 846 

447 228 

IO1 319.0 

:;; :z 
5r08g 574 3 

637 786 

764 895 

889 980 

701 062 

827 172 

952 6 5  

1 I39 263 

I or5 036 

I 201 033 

I 262 558 
1 323 825 
I 384 821 
1 445 535 
1 505 952 
I 566 063 
I 625 853 
I G85 3x0 
1 744423 
1 803 '79 
I 861 567 

1 0 7 7  260 

M&S. 

0. I 

I. I 
2 . 0  

0 .5  

3.2 
4.6 
6.2 
8. I 

IO. 3 

IZ. 7 
28.6 
50.8 
79.4 

114.4 
'55.7 
203.3 
257.3 
317.7 
384.4 

457.5 
536- 9 
622.7 
714.8 
813.3 
918. I 

I 029. 

I 270.7 
1 400.9 

1537.5 
I 680.5 
I 830 
4 117 
7 318 

11 432 
16 459 
22 398 
29 246 
37 004 

45 670 

1 I46.a 

a: 
102 538 
116 tkq 
131 561 
147 4 6  
164 135 

181 747 
200 236 

239 32 
219 i99 

329 379 

260 931 
282 891 
305 709 

353 96 
3i9 257 
405 454 
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I -- 
Lat. 

O I  

56 00 
I 
2 

3 
4 

56 0 5  
6 
7 
8 
9 

56 I O  
'I 
I 2  

13 
'4 

56 1 5  
16 
1 7  
I8 
'9 

56 2 0  

2 1  
2 2  

23 
24 

56 '5 
26 
2 7  
28 
29 

56 30 
3 1 

32 
33 
34 

56 35 
36 ;a 
39 

56 40 
4' 
42 
43 
44 

56 45 
46 
47 
48 
49 

56 50 
51 
52  
53 
54 

56 5 5  
56 
57 
58 
59 

56 60 

i 

2.5 

4150.7 
48.9 

7. 1 
5.3 
3.5 

4141.7 
40. o 
38.2 
6.4 
4.6 

4132.8 
31.0 
29. 2 
7.4 
5.6 

-. 

1" 

go.6 
5188.4 

6. I 

3. 9 
81.7 
79.4 

5177.2 
4.9 
2. 7 

70.4 
68. 2 

5166. a 
3. 7 

61.5 
59.2 

7. c 

'7,332 
.324 
' 317 
.310 
.302 

' i . 2 9 j  
.287 
. 2 8 0  
. 272 
.265 

1 7 . 2 5 7  
. 2 5 0  
. 242 
.235 
,227 

17. 2 2 0  

.205 

. 197 
, 190 

17. 182 
. '75 
, 167 
. 160 
. 15a 

17. 1 4 j  
* '37 . 130 . 123 . 1x5 

17 .  108 

.092 

.085 

. 077  
17. 0 7 0  

.062 
O55 

' 047 
.040  

17.031 
.025 
.ox7 

. 2 1 2  

. 100 

. oxo 

. m a  

16.995 
.987 

.965 

16.957 
* 950 
.942 
.935 
,927 

16.919 
.912 
.904 

.889 
16.882 

.980 

.972 

.897 

41 14, 
3.0 

09.4 
7.6 

4105.8 
4.0 
2.2 

100.4 
og8. 6 

4096.8 
5.0 
3.2 

11.2 

g:: 

. .- 

pf/  

5143.5 
41.2 
39.c 
6.8 
4.5 

5132.3 
30.c 
27.7 
5.5 
3. 2 

5121.c 
18.7 

4.2 
6.5 

12.c 

3 . 6 6  
.65 
.63 
.62 
.60 

34.59 
* 57 
.56 
* 54 
* 53 

34.51 
.so 
* 48 
47 
45 

34.44 
* 43 
.4I  
.40 
.38 

34.37 
* 35 
.34 
32 

.31 
34.29 

.28 

.26 
* 25 
.23 

34.22 

* 19 
I7  

.16 

34.14 

.og 

.08 

34-06 
* OS 
* 03 

4-00 

33.99 

. 2 0  

.I2 . I1  

.02 

:$ 
94 

*93 

33.91 
-90 
.88 - 87 
* 85 

33.84 
.82 
.81 
.79 
' 78 

33.76 

. __ 

a/' 
- 
52.00 

1.97 
.9s  
.93 
* 91 

51.88 
.86 
.84 
.82 
' 79 

5'. 77 
.7s 
.73 
* 7 0  
.68 

51.66 
.64 
.62 
.59 
* 57 

5'. 55 
.53 
50 
.48 
.46 

51.43 
41 

* 39 
.37 
* 34 

51.32 
.30 .2s 
. 2 5  
.23 

S I .  21 

. '9 

. 17 
I4 . I2 

5'. 10 
.08 
.os 
* 03 

50.98 
.96 

* 89 

50.87 
.85 
* 83 

.78  
50.76 

.74 

. 7 1  

.% 
67 

50.65 

I .  01 

-94 
.92 

.80 

1" 

69.33 
.30 
.27 
.24 

69.18 
* ' 5  

.og 

.06 

. 2 1  

. I 2  

%. 03 

8.97 
9.00 

94 
.9' 

68.88 
* 85 
.82 
.79 
* 76 

68.73 
. 7 0  
.67 
* 64 
.61 

68.58 
. 5 5  
. 5 2  
.49 
.46 

68.43 
.40 
' 37 
. 3 4  
. 3 I  

68.28 
. 2 5  

. '9 . 16 

68.13 

* 07 
04 

8.01 

67.98 
* 9 s  
.92 
.89 
.86 

67.83 

.22 

.IO 

.80 
* 77 
* 74 
* 71 

67.68 
* 65 
.62 
.59 
56 

67.53 

ktitade 56' to 5 1 0 - h  of the pPrPllel in meters. 

5" 6" 

'03.99 
.95 
.90 
. 8 h  
.81  

103.77 
* 72 
.68 
* 63 
.59 

103.54 
50 
45 

.4' 

.36 
103.32 

.27 

.23 . 18 

. I 4  

103. og 
. os 

3.00 
2.96 
.9' 

102.87 
.82 
* 78 

:g 
102.65 

.60 

. 55 
* 5 '  
: 46 

102.42 
.37 
.33 
.28 
.24 

102.1g 
15 

.06 

101.97 
.92 
.88 
.83 
* 79 

101.74 
f 70 
.65 
.61 
.56 

101.52 
.47 
* 43 
38 

.34 
101.29 

. 10 

2.01 

1" 

121.32 
.27 

. 16 

121.06 

0. 96 
.90 
* 85 

120.80 

* 75 
. 7 0  
.64 
59 

120.54 
49 
.44 

* 33 

120.28 
23 

. I 7  

* 07 

19.96 
.9I 
.86 
.80 

II9.75 
.70 
65 

* 59 
.54 

119.49 
-44 
39 

. 2 2  

. I 1  

1 .01  

.38 

. I2 
120.01 

: 2 
119.23 

. I 8  

* 07 
9.02 

118.96 
-91 
.86 
. 8 r  

75 
118.70 

.65 

.59 

.54 
* 49 

118.43 
.38 
.33 
.28 

118.17 

.I2 

.22 

138.66 
.60 
.54 
.48 
.42 

138.36 
* 30 
* 24 . 18 

138.06 
8. a, 
7.94 
.88 
.82 

137.76 
. 7 0  
64 

* 58 
.5= 

137.46 

. I 2  

.40 
* 34 
.28 

137.16 
.22 

. IO 
b: 2 

* 92 

136.86 
.80 
74 .a 

.62 
136.56 

* 50 
.44 
38 
32 

136.26 

14 
.oa 

6.02 

135.96 
.go 
.Q 
* 78 
* 72 

135.66 
.60 
* 54 
.48 
e 4 2  

135.36 
30 

.24 
' 17 

135. 0s 

.20 

. I 1  

1' 

1039.9 
9. 5 
9.0 
8 .6  
8. I 

1037.7 
7 .2  
6.8 

5.9 

1035.4 
5.0 
4. 5 
4. 1 
3.6 

2.7 
2. 3 
1.8 
1.4 

1030.9 
0.5  

30. o 
29.6 
9. I 

1028.7 
8.2 
7.8 
7.4 
6.9 

1026.5 
6. o 
5 . 5  
5. I 
4.6 

10%. 2 
3. 7 
3.3 
2. s 
2.4 

1021.9 
1.5 

0.6 

1019. 7 
9. 2 
8.8 
8.3 
7.9 

1017.4 
7 . 0  
6.5 
6. I 
5.6 

1015.2 
4.7 
4. 3 
3.8 
3.4 

1012.9 

6. 3 

1033.2 

1.0 

20. I 

-- 

ai 

2079.8 
8.9 
8.0 
7. 2 
6.3 

2015.4 
4.5 
3.6 
2.7 
I. 8 

2070.9 
70.0 

69. I 
8.2 
7.3 

2066.4 
5.5 
4-6 
3.7 
2.8 

2061.9 

60. I 
59.2 
8.3 

2057.4 
6.5 
5.6 
4.7 
3.8 

2052.9 

50.  2 

49.3 
2048.4 

7.5 
6.6 
5.7 
4.8 

2043.9 
3.0 

1.0 

2 . 0  
I .  I 

2. I 
I .  2 

40. 3 
2039.4 

8.5 
7.6 
6.7 
5.8 

2034.9 
4.0 
3. I 
2. I 
I .  2 

2030.3 
29.4 
8.5 
7.6 
6.7 

2025.8 

31 19.8 
8 .4  
7.1 
5.7 
4 .4  

3113.0 
1.7 

10.3 
og. 0 

7.7 

3 r d -  3 
5.0  
3.6 
2.3 

loo. g 

8. 2 
6.9 
5 . 5  
4. 2 

3092.8 
1. 5 

90. I 
88.8 
7.4 

3086. I 
4.7 
3.4 

80.7 

3079.4 
8.0 
6.6 
5.3 
3.9 

3072.6 
71.2 
69.9 
8.5 
7.2 

3065.8 
4.5 
3. I 
I. 8 

60.b 

3059. I 
7.7 
6.4 
5 .0  
3.6 

3052.3 
50.9 
49.6 

8. a 
6.9 

3045. 5 
4. I 
2. n 
1.4 

40. I 
3038.1 

3099.6 

2. I 

4159.7 5199.6 

6. I 5. I 
7 4  7.3 

4087.8 5109.7 
6. o I 7.5 



153 

Lat. 

. 

O I  

56 oc 
I 
' 

4 

t 
56 05 

. i  
os 

56 IC 
I 1  
I 1  

'3 
14 

56 ;g 
17 
18 
19 

56 20 
21 
22 

23 
24 

26 
27 
28 
29 

56 25 

56 30 
31 
32 
33 
34 

56 35 
36 
37 
38 
39 

56 40 
41 
42 
43 
44 

56 45 
46 
47 
48 
49 

56 50 
51  
52 
53 
54 

56 55 
56 

;i 
56 - 

Valueof I /  

MCtCYS. 
30- 929 

9 
9 
9 
9 

30.929 
9 
9 
9 

29 

30.930 
0 
0 
0 
0 

30.930 
0 
0 
0 
0 

30.930 
0 
X 
I 
I 

'30.931 
I 
I 
I 
I 

30.931 
I 
I 
I 
2 

30.932 
2 
2 
2 
2 

30.932 
2 
2 
2 
2 

30.932 
3 
3 
3 
3 

30.933 
3 
3 
3 
3 

30.933 
3 
4 
4 
4 

30- 934 

Sums of seconds for mid- 
dle  latitude 56' 30' 

/ I  

1 
2 

3 
4 

d 
7 
8 
9 

IO 
I 
2 

3 
4 

'5 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
X 
2 

3 
4 

45 
6 

H 
9 

50 

3 
4 

1 
2 

I 
9 
60 
7 

Mehs. 

30.93 
61.86 
92.79 

123.72 
154.66 
185.59 
216.52 
247,45 
278.38 

309.31 
340.24 
371.17 
402. I X  
433,04 
463.97 
494.90 
525.83 
556.76 
587.69 

6 ~ 8 . 6 2  
649,56 
680.49 
711.42 
742.35 
773.28 
804.21 
835.14 
866.07 
897.01 

027.94 
958.87 
989.80 

I 020.73 
I 051.66 
x 082.59 
I "3.52 
x 144.46 
1 175.39 
x206.32 

; 2;: :5 
I 299. I 1  
I 330.04 
1360.97 
I39X.91 
x 422.84 
I 453.77 
I 484.70 
I 5'5.63 

I 546.56 
1577.49 
x 608.42 
I 639.36 
x 670.29 
I 701.22 

x794.01 
1763. 732* 3 
1814.94 
1 855.87 

Valueof I' 

Meters. 

.73 

.73 
74 

.74 

1855.72 

1855.75 
* 75 
.76 
* 76 
e77 

79 
.79 

1855.80 
.80 
.81  
.8x 
.82 

'855.82 
* 83 . .83 
.84 
.84 

1855.85 - 85 
.86 
.86 
* 87 

5: z 
1856.00 

. oa 

1856.03 

.01 . 01 

.01 

Continuous sums of min 
utesfrom latitude 5Go 00 

I 

I 
2 

3 
4 

5 
7 
8 
9 

IO 
1 
2 

3 
4 

' 5  
I 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

-3 
4 

I 
2 

3i 
7 
8 
9 

40 
1 
2 

3 
4 

45 
6 

H 
9 

50 

a 
3 
4 

I 

7 
8 

2 
- 

M C l r Y S  . 
1855.7 
3 711.5 
5 567.2 
7 422.9 
9 278.7 

11 '34.4 
I2 990.2 
14 845.9 
16 701.7 

18 557- 5 
20 413.2 
22 269. o 
24 124.8 
25 980.6 

zg 692.2 
27 836.4 

31 548.0 
33 403.8 
35 259.6 

37 1'5.4 
38 971.3 
40 827. I 
42 682. g 
44 538.8 
46 394.6 
48 250.5 
50 106.3 
51 962.2 
53 818.0 

55 673.9 
57 529.8 
59 385.7 

63 097.5 
64 953.4 
66 809.3 
68 665.2 
70 521. I 
72 377.0 

6x 241.6 

:;t 3;: E 
77 944.8 
79 7 
81 656.7 
83 512.6 
85 368.6 

90 936.4 

92 792.4 
94 648.4 
96 504.4 
gs 3Q. 4 

100 216.3 
102 072.3 
103 928.3 
105 784.4 
107 640.4 
Iog 496.4 

22: 

I11 352.4 

Latitude S6°--Co-otdinatcs c 
fill. I l l  

Longitude. 

I l f t f e Y S .  

1039.9 

3 119.8 
4 159.7 
5 199.6 
6 239.5 
7 279.4 
8 3'9.3 
9 359.2 

10 399.2 
'5 598.7 
20 798.3 
25 997.8 
31 197.3 
36 396.7 
41 596.0 
46 795.4 
51  994.6 
57 '93.8 

62 392.9 
67 591.9 
72 790.8 
77 989.6 
83 188.2 
88 386.8 
93 585.2 
98 783.5 

103 981.7 
log '79.7 

114 377.5 
1x9 575.2 
124 773 
187 126 
249 441 

311 703 
373 900 
436 019 
498 047 
559 970 

621 776 
683 451 
744 984 
806 361 
867 569 
928 595 
989 427 

2 079.8 

I 050 051 
I 110 456 
I 170629 

I 230 556 
I 2go 226 
I 349 625 
1 408 742 
I 467 564 
I 526 079 
I 584 275 
I 642 138 
I I 699 756 658 822 

I 813 618 

Meters. 

0. I 

I .  I 
2 . 0  

0. 5 

3. 1 
4. 5 
6. I 
8.0 

10.2 

12.5 
28.2 
50.2 

78.4 
1x2. g 

'53.6 
zoo. 6 
253.9 
313- 5 
379.3 

451.4 

614.4 
705.3 
802.5 

905.9 
I 015.6 
I 131.6 
x253.8 
1382.4 

529.8 

I 517. I 
I 658.2 
I 806 
4 062 
7 221 

I 1  280 
16 241 

28 858 
36 512 

45 
54 506 
64 840 
76 064 
88 174 
IO1 169 
"5 046 
129 &I 
I45 432 
161 935 

'79 308 
'97 545 
216 644 
236 600 
257 410 
279 069 
301 572 
324 914 
349 092 
374 099 
399 930 

22 I 0 0  
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- 
Lat. 

-. . 

0 ,  

57 oc 
1 

4 
57 0: 

t 
7 e 
s 

57 IC 
I1 
I2 

13 
14 

57 15 
16 
I7 
18 
19 

57. 2 0  
21 
22 

23 
24 

57 25 
26 
27 
a8 
29 

57 30 
31 
32 
33 
34 

57 3.5 
36 
37 
38 
39 

57 40 
41 
42 
43 
44 

57 45 
46 
47 
48 
49 

;7 50 
51 
52 
53 
54 

$7 55 
56 
57 
58 
59 

57 60 
- 

1'' 

16. 882 
fi;4 
S6; 
859 

. 8 j 2  

16.844 
.836 
.829 
. 821 
.814 

16. 806 
. i 9 9  
. ; V I  
. ;84 
. ii6 

16 ;68 
. i61 
. 753 
.746 
.738 

16. 731 
. 723 
.7'5 . io8 
. ;oo 

r6 69.3 
6;; j 

' 677 
.670 
.662 

16. 655 
. 617 
. 640 
. 632 
.624 

t6. 617 

. 602 
' 594 . 586 
6. 579 

* 571 . 564 
.556 
.548 
6. j4t 
. 533 
. 525 
. S I 8  
.SI0 

6. 503 
' 495 
,487  
.480 
.47= 
6.465 
.457 
.449 
.44a 
.434 
6.426 

' 609 

- -- 

67.5: 
5' 
.4; 
.4 
.41 

67.3l 
* 3! 
.3: . 2< 
.2 t  

67. 2: 

. 1: 
67. Oj 

.oq 
7.01 
6.9( 

* 95 

66.92 
-8s  
* 83 

66.77 

. 2c 
17 

. IC 

.M  

.& 

* 74 
.71 
.68 
65 

66.62 
59 

a 5 6  
.53 

66.47 
a 4 4  
-41 
.38 
e-35 

66.32 
29 

.25 

* '9 
66.16 

13 

-07 
-04 

66.01 
5.98 
95 
*92 .ss 

65.86 
* 83 
.& 
. 7 7  
74 

65. 71 

. 2 2  

. IO 

Latitude 5 7 O  to s 8 O - h  of the pprpllel in meters. 

6/' 

84- 41 - 37 
.33 
.30 
.26 

84.22 . 18 
* 14 

* 07 

se 03 
3.99 
.95 
* 92 
.88 

.1I 

83: 2 
.76 
.73 
69 

83.65 
.61 

57 
54 

* 50 

83.46 
.42 
* 38 
.35 
e31 

83.27 
* 23 
* I9 
.16 

83.08 
-04 
3.00 
2.97 
.93 

. I 2  

82.89 
* 85 
.81 
* 78 
74 

82.70 
.66 
.62 
* 59 
* 55 

82.51 
47 
-43 
* 40 
* 36 

82.32 
.28 
e 2 4  

* I7 
.21 

82. 13 

6" 

101. 2s 

* 2s 

. 1: 

101. d 

0.97 

. 2c 

. I 1  

I. 0 2  

:3 
100.84 

* 79 
* 75 
* 76 
.66 

IW. 61 
* 56 
.52 
* 47 
e43 

100.38 
* 34 
29 
25 

100.16 

.06 
I&. 02 

99.97 

.20 

. I 1  

99: 3 
.% 
: 79 
* 75 

99.70 
* 65 
.61 
.56 
* 52 

99.47 

34 
29 

99-24 

15 

.06 

99.02 
8.97 

83 
98.79 

* 74 
* 70 
65 
.60 

9-56 

'Y *3  

.20 

. I 1  

:Ki 

I/' 
- 
118.17 

.06 
8.01 
7. sa 

117- gc 
85 

.8a 

.75 
a 6 9  

117.64 
59 

43 
117.37 

* 32 
.27 

. 16 
117. I 1  

.06 
7.00 
6.95 
*90 

I 16.84 
* 79 - 74 .as 
63 

116.58 
f 53 
* 47 
-42 
.37 

r16.31 
.26 

. 16 

I 16.05 
6.00 
5.94 
a89 
.4 

[ IS .  78 

.63 
* 57 

rrg. 52 
f 47 
.4I 
* 36 
.30 

[IS. 25 

. 14 
*og 

. I2 

:Y 

. 2 2  

.21 

. IO 

:3 

.20 

*:: 3 
- 

8'' 
- 

135. 0s 
4.99 
.93 
* 87 
.81 

134.75 
* 69 
.63 
. 5 7  
* 51 

1.34.45 
39 

* 33 
* 27 

134.15 
*og 
4.03 
3.97 
*90 

133.84 
78 

* 72 
.66 
.60 

'33.54 
a48 
.42 
.36 
.30 

'33.24 . I8 
.06 
3-00 

r32.93 
* 87 
.81 
- 75 
e 6 9  

i32.63 
* 57 
* 5' 
-45 

' -39 
132.33 
.26 

I4 
.08 

132.02 
1.96 
.90 
.84 
* 78 

.31.72 
.66 
.59 
.53 
.47 

38-41 

.2I 

. I2 

. 2 0  

- 

Y' 

151.94 
.87 
.8a 
.73 
* 67 

151.60 
a53 
.46 
.39 
32 

151.26 
* I9 

1.05  

0.99 
150.92 

* 85 
.78  
.71 
.65 

150.58 
f 5' 
.44 
37 
.30 

150.24 
.I7 

50.03 
49.96 

149.89 
.82 
.75 
.69 
.62 

149.55 
.48 
.41 
* 35 
.28 

. I2 

. IO 

149.21 
* I4 
07 

9.01 
8.94 

148.87 
.& 
73 
.66 
* 59 

148.53 
.46 
.39 
* 32 
* 25 

148. 18 

8.04 
7.97 
-90 

147.4 

. I 1  

- 

1' 

1012. g 
2.5 

1 .5  

IOIO. 6 

Og. 7 
9.3 
8.8 

1008.4 
7.9 
7 . 5  
7 .0 
6.6 

1006. I 

5 . 2  
4.7 
4.3 

1003.8 
3.4 
2.9 
2 .5  

1001.6 

0.6 

999.7 

999.3 
8.8 
8.4 
7.9 
7.5 

997.0 
6.5 
6. I 
5.6 
5 . 2  

994.7 

2.0 

1.1 

IO. 2 

5.6 

2 . 0  

1. I 

IOOO. 2 

4* 3. 2 
3.4 
2.9 

992.4 

1.5 

0.6 

990.2 
89.7 
9- 2 
8 . 8  
8.3 

987.9 
7.4 
7.0 
6.5 
6.0 

985.6 

2.0 

1. I 

2025.8 
4.9 
4.0 
3. 1 

2021.3 
20.4 
'9.5 
8.6 
7. 7 

2016.8 
5.9 
5 . 0  
4.0 
3- 1 

1.3 
IO. 4 
9 . 5  
8.6 

2007.7 
6.8 
5.9 
4.9 
4.0 

2003. I 

1.3 
2000. 4 
1999.5  

1998.6 
7.7 
6.8 
5 . 8  
4.9 

1994.0 
3.1 

1.3 
90.4 

1989.5 
8.6 
7.6 
6.7 
5.8 

19%. 9 

2 . 2  

2012.2 

2.2 

2. 2 

4.0 
3. 1 
2. I 
I. 2 

1980.3 
79.4 
8.5 
7.5  
6.6 

1975.7 
4.8 
3.9 
3.0 

1971.2 
2. 1 

-- 

8' 

3038.7 
7.4 
6. o 
4.6 
3.3 

3031.9 
30.6 
29.2 
7.8 
6.5 

3.8 
3025. I 

2.4 

19- 7 
3018.3 

6.9 
5.6 
4.2 
2.9 

21.0 

3011.5 
IO. I 
08.8 
7.4 
6. o 

3904.7 
3.3 
I. 9 

3000.6 
2999.2 

2997.9 
6.5 
5.1 
3.7 
2.4 

2991.0 
&I. 6 
8.3 
6.9 
5 . 5  

2984.2 
2.8 
1.4 

80. I 
78.7 

2977.3 
6. o 
4.6 
3.2 
1.8 

2970.5 
69.1 

7. 7 
6.4 
5 . 0  

2963.6 

60.9 
59.5 
8. I 

2956.8 

2.2 

4/ 

- 
4051.6 
49.8 
8.0 
6.2 
4.4 

4042.6 
40.7 
38.9 

7. I 
5- 3 

4033.5 
3'. 7 
29.9 
8 . 0  
6. 2 

4024.4 
2.6 
20.8 
19.0 
7.1 

4015.3 
3.5 

11.7 
og. 9 
8.1 

4006.2 
4.4 
2.6 

.(ooo. 8 
3999.0 

3997. I 
5.3 
3.5 

3988.0 
g: i 

G: ; 
6.2 
4.4 

3978.9 
7. I 
5.3 
3.4 
71.6 

3969.8 
7.9 
6. I 
4.3 
2.5 

3960.6 
58.8 
7.0 
5.1 
3.3 

3951.5 
49.7 
7.8 
6.0 
4.2 

3942.3 

6' 

P 

5 0 6 4 . 5  
2.3 
60.0 
57.7 

5 . 5  
5053.2 
50.9 
48.7 
6.4 
4.1 

5041.9 
39.6 
7.3 
5.1 
2.8 

5030.5 
28.2 
6. o 
3.7 
21.4 

5019.2 
6.9 
4.6 
2.3 

5007.8 
5 ; s  
3. 2 

par. 0 
4998.7 

4996.4 

IO. I 

4. 1 

7.3 
4985.0 

78. 2 

5.9 

4973.6 
71.3 
69.1 
6.8 
4.5 

4962.2 
59.9 
7. 6 
5.4 
3. I 

4950.8 
48.5 
6- P 

.z;: 2 
d: ; 

3.9 
41.6 

4939.4 
7. I 
4.8 
2 .5  
30. 2 

4927.9 
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Lat. 

O I  

57 " 
3 
4 

57 05 
6 
7 
8 
9 

57 10 

I3 
14 

I 
2 

I 1  
I 2  

57 ;g 
17 
18 
'9 

57 20 

23 
24 

21 
22 

57 gi 
"7 
28 
29 

57 30 
31 
32 
33 
34 

57 35 
36 
37 
38 
39 

57 40 
41 
42 
43 
44 

57 45 
46 
47 
48 
49 

57 5 0  
51 
52 
53 
54 

57 55 
56 
57 
58 
59 

51 60 

'due of 1'' 

MtfhS. 
30.934 

4 
4 
4 
4 

305934 
4 
4'  
4 
5 

30.935 
5 
5 
5 
5 

30.935 
5 
5 
5 
5 

30.938 

6 
6 
6 

6 
6 
6 
6 

30.936 

30.936 
6 
6 
7 
7 

30.937 
7 
7 
7 
7 

30.937 
7 
7 
7 
7 

30.93: 

8 
8 
8 

30.938 
8 
8 
8 
8 

30- 93; 

9 
9 
9 

30.939 

Latitude 57O to 58°-Meridiolul ami. 

dle latitude 5 7 O  30' 
;urns of seconds for mid- 

-- 
/ I  

1 
2 
3 
4 

2 
ii 
9 

IO 
I 
2 

3 
4 

15 
6 

ii 
9 

W 
' I  

2 
3 
4 

2i 
7 
8 
9 

30 
1 
2 
3 
4 

35 
7 
8 
9 

40 
I 
2 

3 
4 

45 
7 
8 
9 

50  

3 
4 

I 
2 

7 
8 

2 
- 

Mctcrs. 

30.94 
61.87 
92.81 

123.75 
154.68 
185.62 
216.55 
247.49 
278.43 

309.36 
340.30 
371.24 
402.17 
433.11 
464.04 
494.98 
525.92 
556.85 
587.79 

618.73 

711.53 
742.47 
773.41 
804.34 
835.28 
866.22 
897. I5 

928. 09 
959.02 
989.96 

I 020. 90 
1 051.83 
I 082.77 
I 113.71 
I 144.64 
I V 5 . 5 8  
I 206.51 

1237.45 
I 268.39 
1 299.32 

I 361.20 

1 392. '3 
1423.07 
1454," 
1484.94 
1515.88 

I 546.81 
1 577.75 
1608.69 
I 639.62 
I 670.56 
1 701.49 
1 732.43 

1 794.30 
I 825.24 
I 856.18 

2%: 2 

I 330.26 

1763.37 

MttO-S. 
1856.03 

.03 

.04 
a 0 4  
*OS 

1856. 05 
.06 
.06 
- 0 7  
- 0 7  

1856.08 
.08 
a 0 9  
-09 

1856. IO 

. I O  

. I1 . I1 . I2  . I 2  

1856.13 
. I 3  
.14 
* 14 
. 1s 

1856. is  
.16 
.16 
* 17 
* 17 

1856.18 . I8 
19 

. I9 

1856.20 
. 2 0  

.21  

. 2 1  

. 2 2  

.22 

1856.23 
23 

e 2 4  
-24 
25 

1856.25 
.26 
.26 
27 
27 

1856.28 
.28 
* 29 
* 29 
* 30 

1856.30 
* 31 
31 

-31 
*32 

1856.32 

:ontinuoiis sums of min- 
tes from latitude 5 7 O  00' 

/ 

I 
2 

3 
4 

i 
i 
9 

10 
I 
2 
3 
4 

2 
i 
9 

W 
. I  

2 

3 
4 

2z 
7 
8 
9 

30 

3 
4 

I 
2 

35 
7 
8 
9 

40 
I 
2 

3 
4 

45 
7 
8 
9 

50 
I 
2 
3 
4 

7 
8 

2 
_I 

Mtters. 

I 856.0 
3 712. I 
5 568. I 
7 424. I 

9 280.2 
11 136.2 
12 992.3 
14 848.4 
16 704.4 

I8  560.5 
20 416.6 
22 272.7 
24 128.7 
25 984.8 
27 QO. 9 
29 697.0 
31 553.1 
33 409.3 
35 265.4 

37 121.5 
38 977.6 
40 833.7 
42 689.9 
44 546.0 
46 402.2 
48 258.3 
50 114.5 
51 970.7 
53 826.8 

55 683.0 
57 539.2 
59 395.4 
61 251.6 
63 107.8 
64 964.0 
66 820.2 
68 676.4 
70  532.6 
72 388.8 

74 245.0 
76 101.3 
77 957.5 

81 669.9 
&3 526.2 
85 382.5 
87 238.7 
89 og5.0 
90 951.2 

94 663. 
96 520. I 
98 376.4 

100 232.7 
I02 089.0 

105 1.6 
107 657.9 
Iog 514.2 

79 0 3 . 7  

92 807.3 

103 g5. 3 

111 370.5 

o /  

0 1  
2 

3 
4 

0 s  
6 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
5 0  
55 

05 

15 

1 25 
30 
35 
40 
45 

1 50 
55 

3 "  
4 "  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 -  

0 IO 

20 

8 0 0  

I O  

20 

2 0 0  

IO 00 
I1 00 
12 00 
13 00 
I4 00 
15 00 
16 00 
17 00 
I8 00 
I9 OQ 

W O O  
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 

27 00 
2800 
29 00 
30 00 

1012.9 
2 025 .8  
3 038.7 
4 051.6 
5 064.5 
6 077.4 
7 090.3 
8 103.3 
g 116.2 

IO 129. I 
'5 193.6 
20 258. I 
25 322.5 
30 387.0 
35 45'. 3 
40 5'5.6 
45 579.9 
50 644. I 
55 708.2 

60 772.3 
65 836.2 
70 900. I 
75 963.8 
81 027.5 
86 0g1. o 
91 154.3 
96 217.6 

IO1 280.7 
106 343.6 

111 406.4 j 
116469. I 

182 265 
242 959 
303 601 
364 178 
424 677 
485 085 
545 389 

605 577 
665 634 

785 3 
8 q q F  
904 310 
963 526 

I 022 536 
Io81 27 
I 139886 

I 198 201 
I 256 260 
1314048 
1371 556 
1 428 770 
I485 878 
I 542 267 
1 598 525 
1654442 
I 7 1 O O o q  
I765 199 

I21  532 

125 53 

Y 

MttO-S. 

0. I 

1. I 
2 . 0  

0.5 

3. 1 
4.4 
6. o 
7.9 

12.4 
27.8 
49.4 
77.2 

151.3 
'97.7 
250 .2  

308.9 
373.7 

444.8 
522. o 
605.4 
695.0 
790.7 
892.6 

1 0 0 0 . 7 .  
1 1 1 5 . 0  
I 235.5 
I 362. I 

I494;9 
1633.9 
1 779 
4 003 
7 115 

I 1  115 
16 002 

21 776 
28 434 
35 976 

IO. 0 

111.2 

44 400 
53 704 
63 886 

EE 
"3 p 99 671 

127 4 
159 539 

176 651 
194 615 
213 427 
233 082 
253 578 
274 908 
291 070 
320 057 

36 4ss 
393 914 

143 282 

34i 865 
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Latitude 5 8 O  to 5 9 O - h  of the parallel in mctas. 
-. 

Lat 

- 
0 '  

58 oc 
1 
9 
1 

4 

c 
58 or 

i 
s 

58 l a  
I' 
12 

'3 
14 

16 
'7 
18 
'9 

58 2 0  

58 '5 

21 
22 

23 
24 

26 
27 
28 
19 

58 25 

58 30 
3' 
32 
33 
34 

58 35 
36 
37 
38 
39 

58 40 
41 
42 
43 
44 

58 4s 
46 
47 
48 
49 

58 50 
S I  
52 
53 
54 

58 55 
56 
57 
58 

58 2 - 

-- 

1" 

- 

6. 426 
.4 '9  
. 4 I I  
' 403 
. B96 

6. 388 
.38I 
.373 
.365 
' 358 

6.350 
.342 
' 335 
.327 
.3'9 

6.312 
. 304 
. 296 
. 289 
. 2 8 I  

6.278 
. 2.66 
. 2 j8 
. 2 5 0  

.243 
6. 2 2 5  
. 2 2  j 
. 2 2 0  

. 2 1 2  

.204 

6. 1 9 7  
. IS9 
. I81 
. '74 
. 166 

6. 158 
. '5' 
. 143 
* '35 . 128 

6. IZO . 11a . IO5 
.og7 
.089 

6. o81 

.066 

.os8 
9 OS1 

6.043 
.035 
.028 

- 074 

. 0 2 0  . 012 

6. 004 
5. 997 
.989 
.981 
* 974 
5. 966 - 

- 

St' 

- 
32.85 

.84 

.82 

.81 
79 

32.78 
* 76 
. 75  
.73 
. 7 2  

32.70 
.68 
* 67 
65 

* 64 
32.62 

.61 
* 59 
.58 
.56 

32.55 
* 53 
52 

* 5 0  
.49 

32.47 
* 45 
e 4 4  
.42 
.4I 

32.39 
e38 
-36  
35 

e33 
32.32 

30 
* 29 
* 27 
.26 

32. 24 

* 19 
.18 

32.16 - IS - I3  

.22 

.21 

. I2 . IO 

32. og - 07 
.06 
-.aq 

32.01 
1-99 

98 
-96 
95 

31-93 

.02 

- 

49-28 
.26 
23 

. I9  

. I 4  

.21 

49.16 

. I 2  

. I O  

. 0 7  

49. 0s 
.03 

9. * 
8.98 
.96 

48.93 

.87 
84 

48.82 
.80 
.77 
* 75 
' 73 

48.70 
.68 
.66 
.64 
.61 

48.59 
.57 
.54 
52 
50 

48.47 
.45 
43 

-41  
* 38 

48.36 
-34 
; 31 
* 29 
27 

48. zq 

.18 
* 1s 

48.13 

:g 

.22 

.20 

. I 1  

.08 

.06 
eo4 

48.01 
7.99 

97 
*94 
* 92 

47-90 

65.74 
.68 
.65 
.61 
* 58 

65.55 
* 52 
* 49 
* 46 
.43 

65.40 
.37 
.34 

: 2; 
65.25 

. I9 
* 15 

65. og 
.06 
.03 

5. * 
4.97 

64.94 
91 

.88 
85 

.82 

64.79 
.76 

.22 

. I 2  

:E 
64.63 

.60 

. 5 7  
* 54 
5' 

64.48 
e45 
* 42 
* 39 
-36  

64.33 
; 30 
.27  
23 

64.17 
. I4 . I1 
.08 
- 0 5  

64.02 
3.99 

96 

63.86 

.20  

:g 

82. r3 
-0g 
.06 

2.02 
I. 98 

81.94 
a 9 0  
.86 

.79 

.83 

81.75 
. 7 I  
.67 
.64 
.60 

81.56 
- 5 2  
.48 
* 45 
.4I  

81.37 
.33 
.29 
. 2 5  

81.18 
I4 

.06 

.21  

. I O  

I. 02 

80.98 
.94 
.90 
.87 
.83 

80.79 
75 

.7 '  

.68 

.64 
80.60 

* 56 
. 5 2  
.49 
* 45 

80.41 
* 37 
.33 
* 30 
.26 

80.22 
.18 
* 14 

.06 
80.02 

79.99 
.95 
*9 '  
.b7  

79.83 

. IO 

114.98 
.93 
* 87 
.82 
* 77 

.66 

.61 
-56 
* 50 

114.45 
.40 
* 34 
29 

.23 
114.18 

* I3 
* 07 

4.02 

114.71 

3.96 

113.91 
.86 
.80 
* 75 
. 7 0  

113.64 
* 59 
* 54 
-49 
43 

113.38 
* 33 

27 

.16 
113. 11 

.06 
3.00 
21 95 
.a9 

112.84 
e79 
.73 
.68 
.62 

112.57 
- 5 2  
.46 
* 41 
* 35 

112.30 
f 25 
* 19 
14 

.08 
112.03 

I. 98 
* 92 
* 87 
.81 

III .  76 

.22 

131.41 
* 35 
* 29 
.23 

17 
131. 11 

I. 04 
0.98 

* 92 
.86 

130.80 
.74 
.68 
.62 
* 56 

130.49 
.43 
.37 
.31 
* 25 

130.19 
* I3 
. 0 7  

30.00 
29.94 

129.88 
.82 
* 76 
* 70  
.64 

129.57 
-51 
* 4s 
* 39 
* 33 

129.27 

I4 
.08 

9.02 

128.96 
e 9 0  

.21 

* 84 
* 78 
. 7 I  

I 28.65 
-59 
* 53 
.47 
.4' 

128.34 
.28 

. 16 

128.04 
7.97 

91 
85 

* 79 
127.73 

. 2 2  

. IO 

Q/' 

147.84 
* 77 
. 7 0  
63 

.56 
147.49 

* 42 
e .  35 

* 29 

147.15 
.08 

7.01 
6.94 

* 87 
146.81 

.74 

.67 

.60 

.53 

146.46 
* 39 
32 

* 25 . 18 
146.12 

6.05 
5-98 

.91 

.84 

145.77 
70 
63 
56 

f 49 
145- 43 

.36 

.29 

. '5 

145.08 
5.01 
4.94 

.87 

.80 

144.73 
67 

.60 
* .53 
.46 

144.39 
.32 

25 
.18 

144.04 
3.97 
.90 
* 83 
76 

143.69 

.22 

. 2 2  

. I1  

1' 

985.6 
5. 1 
4.7 
4.2 
3.8 

983.3 
2.8 
2.4 
1.9 
1.5 

981. o 
0 . 5  

80. I 
79.6 
9.2 

978.7 
8.2 
7.8 
7.3 
6.9 

976.4 
5.9 
5.5 
5 . 0  
4.6 

974.1 
3.6 
3.2 
2.7 
2.3 

971.8 
1.3 
0.9 
0.4 

70. o 

969.5 
9 .0  
8.6 
8. I 
7 .7  

967.2 
6.7 
6.3 
5.8 
5.4 

964..9 
4.4 
4.0 
3.5 
3 .0  

962.6 

I. 7 

0 .7  

2. I 

I .  2 

960.3 
59.8 
9.3 
8.9 
8.4 

958.0 

1971.2 
70.3 
69.4 
8.4 
7.5 

1966.6 
5 . 7  
4.8 
3.8 
2.9 

1962.0 

60.2 
59.2 
8.3 

1957.4 
6.5 
5.6 
4- 6 
3.7 

1g52.8 
1.9 

50.0 
49. 1 

1948.2 
7.3 
6.4 
5.4 
4.5 

1943.6 
2 .7  
1.8 

40.8 
39.9 

1939.0 
8. I 
7. 2 
6.2 
5.3 

1934.4 
3.5 
2.6 
I .  6 

30.7 
1929.8 

8.0 
7. 0 
6. I 

1. I 

I. 0 

8.9 

1925.2 
4.3 
3.3 
2.4 
I. 4 

19m. 5 
19.6 
8.7 
7.7 
6.8 

1915.9 

2956.8 
5.4 
4.0 
2.6 

51.3 
2949.9 

8.5 
7.1 
5.8 
4.4 

2943.0 
1.6 

40.2 

7.5 
2936. I 

4.7 
3.4 

30.6 

38.9 

2 . 0  

2929.2 
7.8 
6.5 
5 .  1 
3.7 

2922.3 
20.9 
19.6 
8.2 
6.8 

2915.4 
4.0 
2.7 

11.3 
9 . 9  

298 .5  
7.1 
5.7 
4.4 
3.0 

2go1.6 
900.2 
898.8 

7.4 
6. L 

2894.7 
3.3 
I. 9 

9 0 . 5  
89. I 

2887.1 
6.4 
5 .0  
3.6 
2. 2 

2880. 8 
79.4 
8.0 
6.6 
5.3 

2873.9 

4' 

3942.3 
40- 5 
38.7 
6.8 
5.0 

3933.2 
3'. 3 
29.5 

7 .7  
5.8 

3924. 0 

20. 3 
18. 5 
6. 7 

3914.8 
3.0 

og. 3 
7 . 5  

3905.6 
3.8 

900.1 
898.3 

3896.4 
4.6 
2.8 

90.9 
89.1 

3887.2 
5.4 
3.5 

81.7 
79.9 

3878. o 
6. 2 

4.3 
2.5 

70.6 

2. 2 

11. I 

2.0 

3868. a 
6.9 
5.  1 
3.3 

61.4 

3859.6 
7.7 
5.9 
4.0  

.-- 
6) 

- 
4927.9 

5.6 
3.3 

18.8 

4916. 5 
4.2 

1x.g 
og. 6 

7.3 

4905.0 
2 .7  

900.4 
898. I 

S .  8 
4893.5 

91.2 
88.9 
6.6 
4 .3  

4882. o 
79.7 
7.4 
5 . 1  
2.8 

4870.5 
68. 2 

5.9 
3.6 

61.3 

4859.0 
6.7 
4.4 

52. I 
49.8 

4847.5 
5 . 2  
2.9 

40.6 
38.3 

4836. o 
3.7 

31.4 
29. I 
6.8 

4824.4 

21.0 

22. I 
19. 8 
7 . 5  

48.5 I 10.6 
6 .6  I 0 8 . 3  
4.8 6. o 
2.9 I 3.7 

3841.' I 4801.3 
39:" I 799.0 
7 .41  6.7 

4.4 

3850.3 1 4812.9 
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Lot 

o t  

58 00 
I 
2 

3 
4 

58 02 

7 
8 
9 

58 IO 

13 
I4 

I1 
I2 

58 ;5 
17 
18 
I9 

58 20 
21 
22 

23 
24 

26 
27 
28 
29 

58 25 

58 30 
3' 
32 
33 
34 

58 35 
36 
37 
38 
39 

58 40 
41 
42 
43 
44 

58 45 
46 s 
49 

58 50. 
51 
52 
53 
54 

58 55 
56 
57 
58 

58 - 

Vdue of 1'1 

Mefen. 
30.939 

9 
9 
9 
9 

30.939 
9 
9 
9 

39 

30.940 
0 
0 
0 
0 

30.940 
0 
0 
0 
0 

30.940 
0 
I 
I 
I 

30.941 
I 
I 
I 
I 

30- 941 
I 
I 
I 
2 

30.942 
2 
2 
1 
1 

30.941 

a 
1 

1 
2 

30. 941 
3 
3 
3 
3 

ja 943 
3 
3 
3 
3 

3a 943 
3 
3 
3 
4 

saw4 

Latitude 58O to 59°-MCndi0~ M. 

Sums of seconds for mid- 
dle latitude 58' 30' 

I /  

1 
2 

3 
4 
5 
6 

z 
9 

10 
1 
2 
3 
4 

'2 
7 
8 
9 

20 
I 
2 

3 
4 

2i 
7 
8 
9 

30 

3 
4 

I 
2 

35 
7 
8 
9 

co 

3 
4 

I 
1 

4i 
z 
9 

50 

3 
4 

I 
2 

7 
8 

2 - 

Mclr rs .  

30.94 
61.88 
92.82 

123.76 
154.71 
185.65 
216.59 
247.53 
278.47 

309.41 
340.35 
371.29 
402.24 
433.18 
464.12 
495.06 
526.00 
556.94 
587.88 

618.82 
649.77 

711.65 
742.59 
773.53 m. 47 
835.41 
866.35 
897.30 

928.24 
959.18 
99.12 

1021.06 
I 052.00 

I 082.94 
I 113.88 
I 144.83 
I 175.77 
I 206.71 

I 237.65 
1268.59 
I 299.53 
I 330.47 
I 361.41 
I 392.35 
I 423.30 
144 .24  
I $5.18 
I 516.12 

1547.06 
I 578.00 
1608.94 
I 639.88 
I 670.83 
I 701.77 
1 732.71 
1 763.65 
1 794.59 
1 825.53 
1856.47 

680.71 

M C t W S .  

1856.32 
.33 
.33 
.34 
* 34 

1856.35 
.35 
.36 
* 36 
* 37 

1856.37 
.38 
.38 
.39 
* 39 

1856.40 
.40 
* 41 
* 41 
-42 

1856.42 
.43 
* 43 
-44 
.44 

1856.45 
* 45 
.46 
.46 
4 7  

1856.47 
..@ 
.48 
.49 
.49 

1856.50 
* 50 
5 1  

a 5 1  
52 

1856.52 - 53 - 53 
-54 
e 5 4  

1856.55 

* 56 
.57 

1856.57 
* 58 
e 5 8  
.59 
* 59 

1856.59 
.60 
.60 
.61 
.6r 

1856.62 

3 - 5  

:ontinuom sums of min- 
ires from latitude 58O 00' 

- 
/ 

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I1 
I2 
13 
I4 
'5 
16 
17 
18 
I9 

20 
21 
22 

23 
24 

2 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
4s 
49 

50 
51 
52  
53 
54 
55 
56 
57 
58. 
59 
60 - 

M c t m .  

I 856.3 
3 712.7 
5 569 .0  
7 425.3 
9 281.7 

11 138.0 
12 994.4 

16 707. I 
14 850.7 

18 563. 5 

22 276.2 
132.6 

25 989.0 
27 845.4 
29 701.8 
31558.2 
33 414.6 
35 271.0 

37 127.5 
38 983.9 
40 840.3 
42 696.8 
44 553.2 
46 409.6 
48 266. I 
50 122.6 
51 979.0 
53 835.5 

55  6 9 2 . 0  
57 548.4 
59 404.9 
61 261.4 
63 117.9 
64 974.4 
66 830.9 
68 687.4 
70 543.9 
72 400.4 

74 256.9 
76 113.5 
77 970.0 
79 826.5 
81 683. I 
83 539.6 
85 396.2 
87 252.7  

90 965. 

94 679.0 
96 535.6 
98 392. 1 

100 248.7 
I02 105.3 
103 961.9 10s 818.5 
107 675. I 

111 388.4 

20 419.9 

89 '09.3 

92 822.4 

log 531.8 

Latitude 
f 0 1 -  tl 

Longitude 

MrirrS. 

985. 6 
2 1971.2 956.8 

3 942.3 
4 927.9 
5 913.5 
6899.1 
7 8sq. 7 
8 870.3 

9 "5.8 
I47 19 711.6 3.7 

24 639.5 
29 567.3 
34 495.0 
39 422.8 
4 4  350.4 
49 278.0 
54 205.5  

64 59 060.2 132.9 

68 987.5 
73 914.7 
78 841.7 
83 768.6 
88 695.4 
93 622. o 
98 548.5 

103 474.8 

108 401. o 
113 327. I 
118 253 
I77 347 
236 402 

295 406 
354 344 
413 205 
47' 976 
530 643 

589 I94 

705 896 

821 979 
879 757 
937 342 
994 722 

1051 8% 
I 108 815 

1 165 so4 
I 221 937 
I 278 103 
I 333 988 
1 389 581 
I 444 870 
1 499 843 
I 554 486 
I 608 789 
I 662 740 
I 716 327 

647 616 

764 021 

Mettrs. 

0. I 

1. I 
0 . 5  

1.9 
3 . 0  
4.4 
6. o 
7.8 
9.8 

27.4 
48.6 
76. o 

109.4 

194.5 
246.2 
303.9 

12.2 

148.9 

367.7 

437.6 
513.6 
595.6 

778.0 
683.8 

;Ea 
I 9 7 . 1  
1215.6 
I 340.2 

I 607.6 
1 750 
3 938 
7-  

10 936 
1s 744 
21 425 
27 976 
35 396 

43 684 
52 837 
62 854 
73 733 
85 470 
98 064 

I11 512 
125 811 
140 957 
156 948 

I73 780 
191 449 
209 951 
229 282 

249 439 
270 416 
292 209 
314 813 
338 224 

362 436 
387 443 

I 470.8 
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Latitude 59O to 60°-Arcs of the p a d e l  in meters. 

Lat . 

- 
O I  

59 oc 
I 
2 

3 
4 

59 0.5 
6 
7 
8 
9 

59 10 
11 
1 2  

I3 
14 

59 1.5 
16 
I 7  
I8 
19 

59 2 0  
2 1  

22 

23 
24 

59 25 
26 
27 
28 
19 

s9 30 
31 
32 
33 
34 

59 35 
36 
37 
38 
39 

59 40 
41 
42 
43 
44 

59 45 
46 
47 
48 
49 

59 5 0  
5 1  
52 
53 
54 

59 55 
56 
S i  
58 
.: 9 

59 60 

- 
1 

- 

I j. 966 
.958 
.951 
' 943 
* 935 

L5.927 
.920 
.912 
. 904 
,896 

[s. ,889 
.88r 
.873 
.866 
.8j8 

'S. 850 

,835 
. s27 
. SI9 

5.811 
. 804 
. i96 
. 788 
.780 

5 .  i i 3  
. i 6 j  
' is7 
.749 
* 742 

.5. 734 . j 2 b  
,718 
. 7 1 r  
. io3 

5.695 

. 842 

. 687 

.680 

. 672 

.664 

5.656 . 648 
.641 
* 633 
.625 

5.617 
. 6x0 
.602 
* 594 
. 586 

5.579 
. ji' 
. 563 
' 555 
. 547 

5 .  5.10 
. 532 
. 5'4 
. .;I(, 
. 508 

j. 501 

- 

i 
a / /  

-1- I 

63.86 

.&I 

. 7 7  

.74 
63.71 

.67 

.65 

.62 

. 5 8  

63.55 
. 5 2  
.49 
.46 
.43 

63.40 
.37 
.34 
.31 
.28  

.83 

63.25 
. 2 2  

. I9 

. '5 

63. og 
.06 
. 0 3  

3.00 
2.97 

.I2 

62.94 
.9r . 87. 
.84 
. 8 1  

62.78 
.75  
. 7 2  
.68 
* 65 

62.62 
-59 
a56 
.53 - 50 

62.47 
- 4 4  
.40 
38 
34 

62.31 
.28 
* 25 

. I8 
62.15 

*og 
.06 
* 03 

62.00 

.22 

. I2 

79.83 
.79 
.75  
. 7 I  
.67 

79.63 
.60 
.56 
- 5 2  
.48 

79.44 
* 40 
.36 
.33 
.29 

79.25 

. I 7  

. I 4  

.2I 

. IO 
79.06 
9.02 
8.98 
.94 
.90 

78.87 
.83 - 79 
. 7 5  
. 7 1  

78.67 
.63 
.59 
' 55 
.SI 

78.48 
a 4 4  
.40 
36 

.32 

78.28 
-24 
. 2 0  
. '7 . I 2  

78. og 
-05  

8.01 
7.97 
.93 

77.89 
85 

.81 
* 77 
* 73 

77.70 
.66 
.62 
. 5 8  
* 54 

77- 50 

111.76 
. / I  
* 65 
.60 
54 

-44 - 38 - 33 
.27 

* 17 

.06 

I IO. 95 

79 
73 

110.68 
63 

*57 
-52  
.46 

I io. 41 
* 36 
* 30 
* 25 
* 19 

110.14 
a 0 9  

09.92 
109.87 

.81 
-76 
* 70 
.64 

109.59 
*54  
.48 
-43 
37 

109.32 
* 27 

.16 

111.49 

111.22 

. I 1  

1.00 

:G 

63 

.2I  

.IO 

109..05 
9.00 
8.94 -ss 

83 
108.78 - 72 

67 
.61 
56 

161.50 

127.73 
.67 
.6r 

3 
Ir. 42 

36 
e 3 0  
23 

* I7 
127. X I  

7.05 
6.99 

92 
.86 

126.80 
74 

.68 

.61 

. 5 5  

I 26.49 
.43 
.37 
.30 
'24 

126.18 

6.06 
5.99 

* 93 

125.87 
.8 i  
.75  
.68 
.62 

125.56 
.50 
.44 
.37 
3' 

125.25 
* I9 
* 13 
.06 

5. - 
124.94 

.88 

.81 
* 75 
e 6 9  

1-63 
* 57 
-50 
a 4 4  - 37 

124.31 
* 25 
I9 

* I3 
07 

w-00 

. I 2  

143.69 
.62 

55  
.48 
e41 

143.34 
.28 

* 14 
.07 

143.00 
2.93 
. S6 
.79 
. 7 2  

142. Gg 
.58 
.51 
.44 
.37 

142.30 
.2s 
.16 
.og 

141.96 
* 89 
.82 
* 75 
.68 

141.61 
* 54 
-47 
+)o 
* 33 

141.26 
* I9 

1.05 
0.97 

140.91 
.84 
* 77 
70 

.63 
w. 56 

.21 

2 .02  

. I 2  

49 
.42 

3 
140.21 - I4 

* 07 
40.00 
39.92 

139.86 
* 79 
* 72 
* 65 
.58 

139.51 

958.0 
7.5 
7.0 
6.6 
6. I 

955.6 
5 . 2  
4.7 
4.3 
3.8 

953.3 
2.9 
2.4 
1.9 
1.5 

951.0 
0.5 

50. I 
49: 6 
9. I 

948.7 
8.2 
7.8 

946.4 
5.9 
5.4 
5.0 
4.5 

944.0 
3.6 
3- I 
2.6 

941- 7 

0.8 

b: d 

2.2 

I .  2 

40* 39. 8 
939.4 

8.9 
8.4 
8.0 
7.5 

937.0 
6.6 
6. I 

5 . 2  

934.7 
4.2 
3.8 
3- 3 
2.8 

932.4 
1.9 
1.4 

0.5  
930.0 

5-  6 

1.0 

1915.9 
5.0 
4. I 
3. I 
2 . 2  

1911.3 
IO. 4 
9 . 5  

8.5 
7.6 

1906.7 
5.8 
4.8 
3.9 
2.9 

1902.0 
I. I 

ig: : 
8.3 

1897.4 
6.5 
5 . 5  
4.6 
3.6 

1892.7 

89.9 

I .  8 
90.9 

9.0 

1888. I 
7.2 
6.2 
5.3 
4.3 

1883.4 
2 .5  
I. 6 

80.6 
79.7 

1878.8 
7.8 
6.9 
6.0 
5.0 

1874- I 
3.2 

1.3 
70.3 

1869.4 
8.5 
7.5 
6.6 
5.7 

1864.7 
3.8 
2 9  
1.9 

1860. I 

2.2 

1.0 

21873.9 
2 .5  

71. I 
69.7 
8.3 

2866. g 
5.5  
4. I 
2.8 
1.4 

2860.0 
58.6 

7.2 
5.8  
4.4 

2853. o 
1.6 

50. 2 
48.8 
7.4 

2846. o 
4.6 
3.3 
1.9 

40.5 
2839. I 

7.7 
6.3 
4.9 
3.5 

2832. I 
30.7 
29.3 
7.9 
6.5 

2825. I 
3.7 
2.3 

20.9 
19.5 

2818. I 
6.7 
5.3 
3.9 
2.5 

2811. I 
09.7 
8.3 
6.9 
5 . 5  

2804.1 
02.7 

801.3 
799.9 

8.5 
2797.1 

5.7 
4.3 
2.9 
1.5 

2790. I 

3831.8 
30. o 
28. I 
6.3 
4.4 

3822.6 
20. 7 
18. g 
7.0 
5.1 

3813.3 
11.4 
09. 6 

7.7 
5.9 

3804.0 

3 
798.4 

6.6 

3794.7 
2.9 

91.0 
89. 2 

7.3 

2.2  

3785.4 
3.6 

81.7 
79.8 

3776.1 
4.3 
2.4 

70.5 
68.7 

3766.8 
4.9 
3. I 

61.2 
59.4 

3757.5 
5.6 
3.8 
1.9 

50.0 

3748.2 
6.3 
4.4 
2.6 

40.7 

3938.8 
7.0 
5. I 
3.2 

31.4 
3729.5 

7.6 
5.8 
3.9 

3720.1 

8 .0  

2 . 0  

4789.8 
7.5 
5.2 
2.8 

80.5 
4778.2 

5.9 
3.6 

71.3 
68.9 

4766.6 
4.3 

62. o 
59.7 
7.3 

4755.0 
2.7 

50.4 
48. I 
5.7 

4743.4 
41. I 
38. a 
6.4 
4. I 

4731.8 
29.5 
7.1 
4.8 
2 .5  

4710.2 
17. a 

5 . 5  
3.2 

Io. a 
4708.5 

6.2 
3.9 

701.5 
6 9 9 . 2  

4696.9 
4.5 

7.5 
46% 1 

78.1 

4613.6 

6 5  
4 2  

4661.9 
59.5 

7.2 
4 9  
2.5 

4650. a 

$: ; 

G: ; 

6: ; 
5.9 

- 
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":I 4 3 

a /  

I 
2 

59 00 

3 
4 

59 08 

7 
8 
9 

59 1 0  

13 
14 

11 
12 

59 ;: 
I7 
18 
'9 

59 20 

23 
24 

21 
22 

59 ;2 
27 
28 
29 

59 30 
31 
32 
33 
34 

59 35 
36 :s 
39 

59 40 
41 
.42 
43 
44 

59 45 
46 
47 
48 
49 

59 50 
51 
52 
53 
54 

59 55 
56 
57 
58 
59 

59 60 - 

iralue of I N  

Me*. 
30.944 

4 
4 
4 
4 

4 
4 
4 
4 

30. 944 
5 
5 
5 
5 

30- 945 
5 
5 
5 
5 

30.945 
5 

6 

6 
6 
6 
6 

zo. & 

a 
30. !kc 

30.946 
6 
6 
6 
6 

30.946 
7 
7 
7 
7 

30- 947 
7 
7 
7 
7 

3a 947 

T, 
8 

-t 

-3 

8 
8 
8 

8 
8 
8 

3asM 

Sums of seconds for mid- 
dle latitude 5g0 3 d  

I /  

I 
2 
3 
4 
5 
6 z 
9 
1 0  
I 
2 
3 
4 

2 
7 
8 
9 

10 
I 
2 

3 
4 

22 
z 
9 

30 

3 
4 

I 
2 

35 
I 
9 

40 

a 
3 
4 

I 

Y 
1 
9 

50 

3 
4 

I 
2 

i 
d - 

30.95 
61.89 
92-84 
123.78 
14-73 

216.62 
w7.57 
278.51 

309.46 
340.41 
371.35 
402.30 
433.25 
464.19 
495.14 
526.08 

125.68 

618.92 
649.87 
680.81 
711.76 
742.71 
773.65 
804.60 
835.54 
866. 49 
897.44 

928e.38 
959.33 
990.27 

I 052.17 
1083. I1 
I 114.06 

1 175.95 
1206.90 

1237.4 
1268.79 
1299.74 

I 361.63 
I 392.57 
1 423.52 
1454.47 
1485.41 
I 516.36 

1547.30 

I 640.14 
I 671.09 
I 702.03 
1732.98 

1794. 7 
I 825.82 
I 856.76 

I 021.22 

I 145.00 

1 330.68 

1 578.25 
I6c9.20 

176333 

-__ 
Valueof I /  

M&S. 
1856.62 

.62 
e63 
63 
.6q 

1856.a 
e65 
-65 
.66 
.66 

1856.67 
* 67 
.68 
.68 
-69 

1856.69 
* 70 - 70 
* 71 
-71 

1856.72 
* 72 
73 - 73 

9 74 
1856.74 - 75 

-75  
-75 - 76 

1856.76 
* 77 
* 77 - 78 
* 78 

1856.79 - 79 
.& 
.& 
.81 

1856.81 
.81 
.82 
-83 - 83 

1856.84 
.% 
.85 
* 85 
.86 

1856.86 
e87 
* 87 
.88 
.88 

1856.88 
89 

e 8 9  

e 9 0  
-90 

1856.91 

'ontinuous sums of min- 
tes from latitude 5go od 

I 

I 
2 

3 
4 

i 
8 
9 

10 
I 
a 
3 
4 

' i  
i 
9 

20 
I 
a 
3 
4 

l a  
7 
S 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
1 
2 
3 
4 

45 
b 
9 

50 

3 
4 

I 
2 

z 
b - 

Mct2t-S. 

I 856.6 
3 713.2 
5 569.9 
7 426.5 
9 283.2 

11 139.8 

14 53 ' 
16709.8 

18 566.4 
1Q 413. I 
a2 279.8 
Y 136.5 
25 993. I 
27 49.8 
29 706.5 
31 563.2 
33 419.9 
35 276.6 

37 133.4 
38 990.1 
40 846.8 
42 703.5 
44 560.3 
46 417.0 
48 273.7 

53 844.0 

55 700.8 
57 557.5 
59 414.3 
61 271. I 
63 127.9 
64 984.6 
66 841.4 
68 698.2 
70 555*fl 
72411.8 

74 268.7 
76 125.5 
77 92.3 

1695.9 
83 552.8 
85 409.6 
87 266.5 
89 123.3 
90980.2 

92 837.0 

98 407.6 
100 264.5 
102 121.4 
103 978.3 
105 835.2 
107 692. I 
109 549.0 
111 405.9 

p6: 4 

:: x: sz 

p 839. I 

g g 3  

Mct2t-S. 

958.0 

2 873.9 
3 831.9 
4 7%. 8 

705.7 
7 663.7 
8 611.6 

9 579.6 
14 369.3 

3 738.5 
3 317.7 
43 101.2 

I 915.9 

2 747.7 

l9 3: H 
3 518.1 

57 475.4 
62 2c4.6 
a7 053.7 
71 842.7 
76 631.6 
81 410.4 
86 2429.0 
90 997.5 
95 785.9 
'00 574.1 
105 362. a 
110 150.1 
I 14 938 
172 375 
229 773 
a87 I s 3  
344402 
401 Qs 

515 73 

572 633 
629 403 
686 031 

798 15 

458 722 

742 j" 

:?: 85 
g66 61i 

I 022 136 
I 077 426 

I 132 474 
I 187 269 
1241 799 
I 296050 

I 403 671 
1 457 0x5 
1 5'0 034 
1562 715 
1615 047 
I 667 016 

I 350 0 1  I 

m t n r a  
* c . t  i I I , , . 

Y 

-- 
Man. 

0. I 

1. I 
0.5 

1. '.. 
3.0 
4.3 
5.9 
7.6 
9.7 

11.9 

74 6 
w . 5  
146.3 
191, I 
2q1.8 
298.6 
361.. 4 

419.9 
504. 5 
585.2 
671.7 
764.3 
862.8 

1 0 7 7 .  
I 194.a 
I 316.6 

1445.8 
I 579.3 
1720 

47. t 

967. $ 

10 744 
15 468 
11 048 
27 484 
34 773 

42 914 
5' 906 
61 746 

96 332 
log 545 
123 585 
138 462 
I54 167 

170 69s 
188 050 
206 221 
225 20 

265 597 
286 995 
309 1 9 0  
332 I75 
3 5946 

i; 3; 

w9!J 

3sb 497 
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- 
Lat. 

O I  

60 oc 
I 

1 

60 0: 
t 

F! 
5 

60 IC 
I1 
I2 

13 
I4 

60 15 
16 
=7 
I8 
I9 

60 2c 
2 1  
22 

23 
24 

26 
27 
28 
19 

60 25 

60 30 
3' 
32 
33 
34 

60 35 
36 

38 
37 

39 

60 40 
41 
42 
43 
44 

50 45 
46 
47 
48 
49 

50 50 
5' 
52 
53 
54 

50 55 
56 
57 
58 
59 

i o 0 0  - 

___. 

1" 

- 
IS. 501 

.493 

.485 

.477 

. 469 
15.462 

.454 

.446  

.438 
* 430 

15.423 
.415 
. 407  
f 399 
* 39' 

.376 
15.383 

.368 

. 3 6 0  

. 3 5 2  

15.344 
.337 
.329 
. 3 2 1  

. 3 7 3  
[5.305 

. 297 . 290 

. 282 

* 174 

'5. 266 
.258 
. 2 5 0  
.243 
* 235 

t5. 227 
.219 

.203 . 196 

[5. I88 
. 180 
. I72  
. 164 
. 156 

:5. 148 . I 4 1  

* I33 . 125 
.I17 

:5. 109 
. 101 

.og3 

.086 

.078 

5.070 
.o62 
. O S 4  
.046 
.038 

5.030 

. 2 1 1  

8" 

Latitude 600 to 61~-Arca of the @el in metas. 

Y' 

139- 51 
-44 
-37 - 30 
* 23 

139 .3  

it; 
-87 

138.80 
73 

.66 
* 59 
'52 

. 3  
-3' 
-24 
* 17 

138. IO 
8.03 
1-96 
-89 
.82 

137- 75 
.67 
.60 
-53 
-46 

137.39 
-32 

138.42 

: TS 

:g 

:Y 

. I1 
137- w 

6.97 

76 

136.69 
.62 

* 41 

-26 
' 19 

6.05 

135.98 
* 91 
.84 
* 77 
* 70 

135.62 
56 

.48 

.41 
a 3 4  

135.27 

136.33 

. I2 

1' 

930.0 
29.6 
9. 1 
8. 6 
8.2 

927.7 
7 . 2  

5- 

915- 4 
4.9 
4.4 
3.9 
3.5 

923.0 
2.5 
I.  6 

:: ; 

2.1 

I.  I 

920.7 

19.7 
0. 2 

i: i 
918. J 

7. 
7.4 
6 .9  
6.4 

916. o 
5 . 5  
5- 0 
4.6 
4 . 1  

913.6 
3. I 
2 .7  

1.7 

911.3 
0.8 

IO. 3 
og. 8 
9.4 

pos.9 
8 . 4  
8.0 
7.5 
7 .0  

906.5 
6. I 
5 .6  
5- I 
4.7 

904.2 
3.7 
3.2 
2.8 

2.2 

901. 2. I 

m' 

1860. I 
59. 2 
8 .2  
7.3 
6- 3 

1855.4 
4.5 
3.5 
2.6 
1.6 

1850.7 
49.8 
8.8 
7.9 
6.9 

1846. o 
5. I 
4, I 
3. 2 
2. a 

1841.3 
40.4 
39.4 
8.5 
7.5 

1836.6 
5.7 
4.7 
3.8 
2.8 

1831. g 

30. o 
29. I 
8. I 

1827.2 
6 .3  
5.4 
4.4 
3.4 

1822.5 
1.6 
m. 6 
I . 7  

1817.8 
6.9 
5.9 
5 . 0  
4.0 

1813. I 

10.3 
09.3 

1.0 

s. 8 

2. 2 
1 . 2  

1808.4, 

5. 
4.6 

1803.1 

I: i 

8' 

2790. I 
88.7 

7 . 3  
5 .9  
4 .5  

2783. I 
1 . 7  

80.3 
78.9 
7.5 

1776. I 
4.7 
3.2 
1.8 

70.4 
2769.0 

7.6 
6 .2  
4.8 
3.4 

2762. o 
60.6 
59.2 
7.8 
6.4 

2754.9 
3.5 

50.7 
49.3 

2747.9 
6.5 
5. I 
3.7 
2.3 

2740.8 
39.4 
8.0 
6 .6  
5 . 2  

2733.8 
2.4 

31.0 

2716.7 
5.3 
3.9 
2.5 

271 . 6  

6.8 
5.4 
4.0 

2712.5 

09.7 
8.3 
6.9 

2705.5 

2. I 

28: i 

21. I 

9.2 

11.2 

4' 

3720. I 
18.3 
6.4 
4.5 
2.6 

08.9 
7.0 
5 .2  
3 .3  

3701.4 
699.5 

7.7 
5.8 
3.9 

3692.0 
90.2 
88.3 
6.4 
4.5 

3682.7 
80.8 
78.9 

7 . 0  
5. I 

3673.3 

7.6 
5 . 7  

3663. P 

60. I 
58. 2 

6.3 
3654.5 

3710.8 

g: ; 

2 . 0  

2.6 

$: ; 
6 . 9  

3645.0 
3.2 

41.3 
39.4 

7. s 
3635.6 

3.8 
I .  8 

30. o 
28. I 

3626.2 
4.3 
2.4 

20.6 
18.6 

3616.7 
4.9 
3 . 0  

11. I 
09. 2 

3607.3 

.6/ 

4650.2 
47.8 

5 . 5  
3 . 2  

40.8 
4638.5 

6. I 
3.8 
1 .4  

29. I 

4626.8 
4.4 

19- 7 
7.4 

4615.0 
2.7 
IO. 4 
08.0 

5.7 

4603.3 
6 0 1 . 0  
598.6 

6.3 
3.9 

4591.6 
89. 2 
6.9 
4.5 

82.2 

4579- 8 
7 . 5  
5. I 
2.8 

70.4 
4568. I 

5 . 7  
3.4 

61. o 
58.7 

4556.3 
4 .0  

51.6 
49.2 
6 .9  

4544.5 
42. 2 
39.8 

7 . 5  
5 .  I 

4532.7 
30.4 
28.0 

5.7 
3.3 

4520.9 
18..6 
6 .2  
3 .9 

11.5 
4509- I 

22. I 
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Vdue of 
IAt. 

O f  

6 0 0 0  
1 
2 

3 
4 

60 0-2 

7 
8 
9 

bo 10 
I 1  
I2 
13 
'4 

60 :d 
'7 
18 
19 

6020 
21 
22 

23 
24 

60 25 
26 
27 
28 
29 

60 30 
31 
32 
33 
34 

60 35 
36 
37 
38 
39 

60 40 
41 
42 
43 
44 

60 45 
46 
47 
48 
49 

60 50 
51  
52 
53 
54 

60 55 
56 
57 
58 
59 

6 0 6 0  

Continuous sums of min- 
utes from latitude 60° 00' 

Value of 1'' 

1857. IO 
.IO 
. I 1  . I1 
. 1 2 '  

1857. 12 
13 

* '3 
* 14 
* 14 

~ 

Mt&& 
30.948 

9 
9 
9 
9 

30.949 
9 
9 
9 
9 

30- 949 
9 

49 
50 

30.950 
0 

0 
0 
0 .  
0 

30.950 
0 
0 
0 
0 

30- 950 
1 
1 
1 
1 

30.95 1 
1 
1 
1 
I 

30.95 I 
I 
1 
I 
2 

30.95 2 
2 
2 
2 
2 

30.952 
2 
2 
2 
2 

30.952 
3 
3 
3 
3 

30.953 
3 
3 
3 
3 

30.953 

' 

Wtu& 600 to 6ro-Maidionrl M. 

Sums of seconds for mid- 
dle latitude 60° 30' 

f I  

I 
2 
3 
4 
5 
6 

B 
9 

IO 
I 
2 
3 
4 

' 5  
il 
9 

20 
1 
2 
3 
4 

25 
I 
9 

30 

3 
e 

1 
2 

3a 
I 
9 

#J 

1 
2 
3 
4 

45 
6 

il 
9 

50 

3 
4 

1 
2 

si 

2 
7 
8 

MfIkrs; 

30.95 

123.80 
1 4 - 7 5  

216.66 
247.61 
278.56 

309- 51 
340.46 
371.41 
402.36 
433.31 
4%. 26 
495.21 
526.16 

5 e 0 7  

619.02 
649.97 
680.92 
711.87 
742.82 

92. 6x. P 5 

1 8 5 - 7 1  

5g 12 

K ;: ::a: 2 
928. SJ 

I 1 rr4* 145. 2i I 

897.57 

959. 
990.4 

1 052.33 
1 021.3$ 

I 083.28 

I 176.13 
1207.08 

x 238.0 
I 268.gi 
1 299.94 
1 330.89 
I 361.84 
I 392.79 
I 423.74 
1 454.69 
I 485. 64 
1516.59 

1547.54 
1378.49 
1609.44 
I 640.40 
I 671.35 
I 702.30 
I 733.25 
I 764.20 
I 795.15 
I 826. IO 
I 857.05 

Me& 
1856. gx 

91 
* 92 
92 

-93 
1856.93 

1856. g6 
.96 
97 
97 
-9 

1856. g8 
.9 
-99 

6-99 
7.00 

1857.00 . 01 
, 01 
, 0 2  
.02 

1857.03 
03 
.aq 
.04 
-05  

'857:3 .06 I 

/ 

1 
2 

3 
4 

5 
g 
9 

10 
I 
a 
3 
4 

2 
8 
9 

10 
I 
2 
3 
4 

2a 
I 
9 

30 
1 
2 
3 
4 

38 
B 
9 

40 

3 
4 

1 
1 

4i 
i 
9 

50 
1 
2 
3 
4 

il 
2 

MtkYS. 

I 856.9 
3 713.8 
5 570.7 
7 427.7 
9284.6 

12.998.5 
14 855. 4 

18 569.3 
20 426.3 
22 283.2 
24 140.2 
2s 997.2 
27 854.2 
29 711. I 
31 568.1 
33 425.1  
35 282. I 

37 139.1 
38 996. 1 
40 853. I 
42 710. I 
44 567.2 
46 424.2 
48 281.2 
50 138.2 
5' 995.3 
53 852.3 

55 709.4 
57 566.4 
59 423.5 
61 280.6 
63 137.6 
64 994.7 

68 708.9 

X I  141.5 

16 712.4 

66 851.8 

70 566. o 
72 423. f 

74 280. 1 

76 137.2 
77 994.4 
79 851.5 
81 708.6 
83 565.7 
85 422.8 
87 280.0 
89 137 .1  
90994.2 

92 851.4 
94 708.5 
96 565.7 
98 422.8 

I 0 0  ,280.0 

103 994.3 
105 851.5 
107 708.7 
log 565.9 
111 423. 1 

102 137.2 

Latitude 60°-Co-ordinates of curvature 
f 0 1 .  111 

Longitude. " A 

Mtt-5. 

930.0 
1860.1  
2 790.1 
3 720.2 
4 650.2 
5 580.2 
6 510.3 
7 440.3 
8 370.4 

9 300.4 
1 950- 

23 250.7 
27 900.8 
32 550- 8 
37 200.8 
41 850.7 
46 500.6 
51 150.3 

55 800.0 
60 449.6 
65 ogg. 2 
69 738.6 
74 397.9 
79 047.0 

92 993.8 
97 642.4 

102 2 9 .  g 
106 939.2 
xi1 587 
167 349 
223 073 

186OO. i  

3 2::: 

445 330 
500 672 

555 899 

665 9 6 1  
720 769 
775 413 
829 880 
884 157 
938 232 
992 093 

1045  727 

1 099 '23 
I 152 267 
I 205 148 
I 257 753 
I 310072 
I 362 ogr 
1413 798 
1 465 183 
1 516 233 
r 566 937 
I 617 283 

611 000 

*ct i o n .  

Y 

- -- 
Mien. 

0. 1 

1 . 1  
0.5 

1.9 
2.9 
4. f 
5.7 
7.5 
9.5 

11.7 
26.4 
46.9 
73.2 

105- 4 
143.5 
187.4 
237. a 
292.8 
354.3 

421.7 
494.9 
574.0 
658.9 
749.7 

3:d 

: %O 

1 057. 1 
1171.3 
1291.3 

I 4x7. a 

3 795 
6 745 

10.538 
15 172 
20 645 
26 957 
34 107 

42 092 
50 9x1 
60 562 
7 1  a43 
82 350 
94 4.82 

107 436 
I 2 1  209 
135 798 
151 1 9 9  

167 409 
184 424 
202 241 
220 854 
240 261 
260 456 
281 436 
303 '94 
325 726 
349 028 
373 093 
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0 ,  

61 oc 
I 

7 

A 

61 05 
c 
7 
E 
S 

61 IC 
I1 
12 

7 3  
I4 

61 15 
16 
7 7  
I8 
19 

61 20 

a2 

23 
24 

61 a5 
26 
27 
a8 
=9 

61 30 
3.7 
31 
33 

' 34 

21 

61 35 
36 
37 
38 
39 

61 40 
41 
42 
43 
44 

61 45 
46 
43 
48 
40 

61 5c 
5' 
5 2  
53 
54 

61 5: 
5f 
55 
5f 
55 

61 6c 

c_ 

1" 

_ _  

15. 0 3 c  
. 0 2 2  

,015 

* 0 0 7  
4.99s 

I 4  991 
.983 
* 97s 
.967 
.goo 

14.952 
.944 
* 936 
.928 
.920 

1 4  912 
* 904 
.a96 
.888 
.881 

14- 873 
.865 
.a57 
.a49 
.841 

14 P 3  . ?:*s 
.817 
-8Op 
.&a 

14.794 . 786 
. 7 7 a  
* 770  
.76a 

re 754 
* 746 
* 738 
* 730 
. 7 2 2  

r 4 . 7 7 4  
.706 

.691 

.683 

.667 

.651 

.699 

14.675 

.659 

.643 

14.635 
.627 
.619 
.611 
.603 

14- 595 
' 587 
. 579 
. 5 7 2  
. 564 

14. 556 - 

4- 
45. og 
-07 
.aq 

5- 00 
44.97 

-95 
93 

e 9 0  
.88 

44.85 
-83 
.81  - 78 
* 76 

. 02  

44.74 

f 67 
.64 

44.62 
.59  
e 5 7  
55 
52 

44. 50 
48 

-45 
a43 
-40 

:& 

44.38 
* 36 
33 

-31 
-29 

04.26 
-24 

* 19 - 17 

44-14 . I 2  . IO 

,21  

a 0 7  . "5 
44.02 
4-00 
3. gs 

* 95 
* 93 

43-91 
.88 
.86 
* 83 
.8I 

43.79 
.76 
* 74 

43.67 
:p 

Latitude 610 to 6zo--Arar of the pumllel in metar. 
- 

5/' 

- 
75.IS 

-07 
5-03 
4.99 

74- 96 
*92 
.88 
.84 
.80 

74.76 
72 
.68 
.64 
.60 

74.56 
* 52 
.48 
-44 
.40  

. I1 

74.36 
* 32 
.28 
a 2 4  
.20 

74. '7 
13 

*og 
-0s 

4- 01 

73.97 
a93 
89 

.85 

.81 

73-17 
e73 
e69 
.65 
.61 

73.57 
-53 
* 49 
-45 
-41 

73.38 
.34 
30 

.26 

. 2 2  

73.18 
14 

.06 
3.02 

*94  
-90 
.86 
.82 

. IO 

72.98 

72-78 

6// 

go. I S  
. I 4  
-0g 

90.04 
89.99 
89.95 
-90 
* 85 
.& 
* 76 

89.71 
.66 
.62 
. 5 7  
*52  

89.47 
.43 
* 38 
* 33 
.28 

ss. 24 
. I9 
a. 14 
-09 
.OS 

ss. 00 
8-95 
-90 
.86 
.81 

88.76 
71 
67 
62 

* 57 
88.52 
.48 

33 

88.29 
e 2 4  
* I9 
* 14 

88.05 
8. a, 
7.95 

- 3  ''a 

.IO 

:i% 

60. I2 
e o 9  
.06 
.03 

60.00 

-- 

I/' 

105.21 
.16 

5-05 
4-99 

1 4  94 
.88 
* 83 
* 77 
-72 

104.66 
.6x 
* 55 
* 50 
- 4 4  

1% 39 

. IO 

: 324 
.22 

17 

Io+ I 1  
.06 

4-00 

. "8; 
103. s4 

-78 
72 

.6? 

.62 

103.56 
* 50 
45 

* 39 
a 3 4  

103.28 
.22 
. I7 . I 1  
.06 

103.00 

2: 
.& 
* 78 

I-. 73 
-67 
.61 
56 

-5' 

.62 

1.95 

8/' 

120.26 . IL . I 2  
20.05 

19.99 
119.93 

* 87 
.80 
74 

.67 

 XI^. Ci - 55 
49 

.42 
a36 

119.30 
.23 
* 17 

9.04 

I 18.98 
92 

.85 
79 - 73 

I 18.67 
.60 
-54 
.48 
e 4 1  

I 18. 35 
* 29 

. 1 6  

118.03 
7- 97 - 91 
.s4 
78 

-65 
59 

-53 
.46 

l27.W 
33 

.27 

.21 
* I4 

117.08 
7.02 
6-95 

89 
.83 

I 16.76 
70 
-64 
* 57 - 51 

116.44 

. I1 

.22 

. IO 

117.72 

1/ 

901.8 
I.  4 
0 .9  

900.4 
899.9 
899.5 

9.0 
8.5 
8.0 
7.6 

Y: : 

53 3. 

6.2 
5 . 7  
5 . 2  

-7  

3.3 
2.8 

892.4 
1.9 
1.4 
0 .9  
0 . 5  

w.0 
%. 5 
9.0 
8 .6  
8. I 

887.6 
7.1 
6.7 
6.2 
5- 7 

885.2 
4-8 

3.3 

882. g 
2.4 
1.9 
I .  4 

8% 5 
80.0 
79.5 

4. 3. i 

1.0 

8: f 
878. I 

7.6 
7.2 
6.7 
6.2 

875 7 
5 . 2  
4-8 

4' 3. il 
873.3 

a/ 

1803.7 

:: & 
800.8 
799.9 

1798.9 
8.0 
7- 0 
6. I 
5. I 

1794.2 
3.3 
2.3 
1.4 

90.4 
17%. 5 

7. i 
6.6 
5 . 7  

17%. 7 
3.8 
2.8 
1,. 9 
0.9 

1780.0 
79.0 
8. I 
7 . 1  
6 .2  

1775.2 
4.3 
3.3 
2.4 
I. 4 

1770.5 
69.5 
8.6 
7.6 
6.7 

1765. 7 
4 .8  
3.8 
2.9 
1.9 

1761.0 
60.0 
59.1 
8. I 
7.2 

1756.2 
5 . 2  
4-3 
3.3 
2.4 

1751.4 
50.5  
49.5 

8.6 
7.6 

1746.7 
_I_ 

8/  

2705.5 
4.1 
2.6 

701.2 
k 9 . 8  

2698.4 
7 . 0  
5.6 
4.1 
2.7 

2691.3 
89.9 

8.5 
7.0 
5.6 

2684.2 
2.8 

81.3 
79.9 
8.5 

2677. I 

5 . 7  
4 . 2  
2.8 
1.4 

2670.0 
68.6 
7. I 
5.7 
4.3 

2662. g 
1 .4  

60.0 
58.6 
7. I 

4 .3  
2.9 
1.4 

50.0 

2648.6 
7.2 
5 . 7  
4.3 
2.9 

2641.5 
40. o 
38.6 

7 .2  
5. 7 

2655.7 

2634.3 
2.9 
1.5 

30. o 
28.6 

2627.2 
5.7 
4.3 
2.9 
1 .4  

16ao. a 

1' 

3 6 9 . 3  
5.4 
3.5 

601.6 
599.7 

3597.9 
6. o 
4.1: 

90.3 

3588. 4 
6.5 
4 .6  
2.7 

80.8 
3578.9 

7.0 
5 . 1  
3 .2  

71.3 

3569.4 
7 . 5  
5 .6  
3.7 
1.9 

3560.0 
58. I 
6 .2  
4 .3  
2.4 

3550.5 
48.6 

4. b 
2.9 

3541.0 
39.1 

7 . 2  
5 .3  
3 .4  

3531.5 
29.6 

2.2 

6.7 

7. 5. 
3.8 

3521.9 

18.1 
6.2 
4.3 

3512.4 
IO. 5 
08.6 

6.7 
4.8 

3502.9 
501.0 
499. I 

7.2 
5 .3  

3493.4 

20.0 

E /  
- 
4509.1 

6 .8  
4 .4  

502. o 
499.7 

4497.3 
.5. 0 
2.6 

p: ; 
44% 5 

3.1 
80.8 
78.4 
6. o 

4473.6 
71.3 
68.9 
6.5 
4.2 

4461.8 
59.4 
7.1 
4.7 

52.3 
4449.9 

7 .6  
5-  2 
2.8 

40.5 

4438. I 
5 . 7  
3.3 

31.0 
28.6 

4426.2 
3.8 

21.5 
19. I 
6 .7  

4414.3 
11.9 
og. 6 

7 .2  
4 .8  

4402.4 
400.0 
397.7 

5.3 
2.9 

43% ; 
5: 8 
3.4 

81.0 

6.2 
4378.6 

3.8 

69- ' 
q366.7 

71 .5  

- 
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IAt. 

O I  

61 a 

61 o! 

i 
! 

61 I( 
I1 
I: 

I4 
1: 

61 I! 
;f 
1; 
It  
1s 

61 2c 
21 
2 9  
23 
24 

61 25 
26 
21 
28 
29 

61 3c 
31 
32 
33 
34 

61 35 
36 
37 
38 
39 

61 40 
41 
42 
43 
44 

61 45 
46 
47 
48 
49 

59 
61 60 

M&n. 
30.953 

3 
3 
3 
4 

30.954 
4 
4 
4 
4 

30.954 
4 
4 
4 
4 

30.954 
4 
5 
5 
5 

30.955 
5 
5 
5 
5 

30.955 
5 
5 
5 
5 

30.956 
6 
6 
6 
6 

6 
6 
6 
6 

30.956 

30.952 

6 
7 
7 

30.957 
7 
7 
7 
7 

30- 957 
7 
7 
7 
7 

30- 957 
8 
8 
II 
8 

30.958 

Sums of seconds for mid 
dle latitude 6 1 O  30’ 

N 

I 
2 
3 
4 
5 
6 

I 
9 

IO 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

‘2 
z 
9 

30 

3 
4 

I 
2 

32 
7 

9 

40 

3 
4 

45 
6 

a 

1 
2 

z 
9 

50 
I 
2 
3 
4 

a 
609 

Mrtm. 

30.96 
61.91 
92.87 

123.82 
1 4.78 

216.69 
1 8 5.73 

?!: 2 
309.56 
340.51 
371.47 
402.42 
433.38 
464.33 
495.29 
526. y 

5 15 

619. X I  
6 0.07 

7 1 1 . 9 8  
742.93 

5 g  20 

6 L .  02 

E: 2 
256: g 
897 .71  
928.67 
959.62 
990.58 

I 021.53 
IO52.49 
1083.44 

145.35 
I q6.31 
I 207.27 

I 238.22 
I 269.18 
I 300. I3 
1331.09 
I 3 6 2 . ~ 4  
1 393.00 
1 423.95 
1 4 4 9 1  
I $5:87 
I 516.82 

1114.40 

1 547.78 
1 578.73 
1609.69 
I 640.64 
I 671.60 
1 702.55 
1 733.5 1 
I 764.46 
1795.41 
I 826.38 
1 857.33 

Vdo: of I’ Continuous sums of mir 
Utes from latitude 61” o( 
- 

I 

I 
2 
3 
4 
5 
6 z 
9 

Ib 
I 
2 
3 
4 

‘2 z 
9 

20 
I 
2 

3 
4 

‘i 
7 
8 
9 + 
I 
2 
1 

4 

3i 
z 
9 

40 

3 
4 

I 
2 

4i 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 

62 

Meters. 

I 857.1 

5 571. 
7 428.8 
9 286.0 

11,143. a 
I3 -. 5 
I4 857.7 
16 714.9 

3 714 .2  

I8 572.2 
20 429- 4 
22 286.6 
24 143.9 
26 001. I 

27 858- 4 
29 715.7 

35 7-5 

37 144.8 
39 002. I 

42 716. 
44 573.9 
46 431.2 4 288.6 
50 145.9 
52 003.2 
53 860.5 

55 717.8 
57 575.2 
59 432.5 
61 289.9 
63 147.2 
65 004.6 
66 861.9 
68 719.3 
70 576.7 
72 434.0 

74 291.4 
76 148.8 
78 006.2 

I 721 .0  

y:: 
40 859. g 

$9 863.6 

83 578.4 
85 435.8 
87 293.2 
89 150.6 
91 008.0 

92 865.4 
94 722. a 
96 580.3 
98 437.7 

100 295.2 
102 152.6 
104 010.0 
105 867.5 
107 725.0 
’09 582.4 
111 439.9 

X 

M C h .  

9 1 . 8  
I 803.7 
2 705.5 
3607.3 
4509.‘ 
5 411.0 
6 312.8 

I 3: : 
g 018.3 

1 527.4 

“2 545.5 
27 054.5 
3’ 563.5 
36 072.5 
40 581-3 
45 v. 1 
49 598.9 

1 8  036.5 

y 2:: : 
63 I*5 
67 632.9 
72 141.2 
76 649.3 
81 157.3 
85 665.2 
90 172.9 
94680.5 

gg 188.0 
1 0  695.3 

162 271 
216 304 
270 285 
324 204 
378 047 
4 I a02 

538 997 

698 817 
751 781 
k 570 
857 172 
909 574 
961 764 

1013 729 

1 065 459 
I 116940 
I 168 161 
I 219 I I O  
1 269 775 
1 320 I44 
I 370 205 
I 419 947 
‘1 469 358 
I 518 426 
I567 141 

Id 202 

425 456 

E; 2: 

A f a h .  

0. I 

1 . 0  
0.5 

1.8 
2.9 
4-1 

7- 3 
9 .3  

5.6 

25. “‘5 
45.9 
7 1 . 7  

103.2 
w. 5 
183.5 

%: J 

2; 
347.0 

562. I 
645.3 
734- 2 
828.8 
929.2 

I 035.3 
I 147.1 
I 264.6 

I 388.0 
I 517. I 
I 652 
3 716 
6606 

14 Io iw 57 
20 217 
26 399 
33 400 

41 219 
49 855 
59 305 
69 567 
Pn 639 
92 518 

105 201 
118 686 
132 969 
148 oq8 

163 917 
1 8 0  5 f S  
I@ 016 
216 237 
235 234 
255 002 

318 
341 $1 
365 w 

275 337 
2# & 
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3493.4 
91.4 
89.5 
7.6 
5.7 

3483.8 
1.9 
80.0 
78. I 
6.2 

3474.3 
2.3 
70.4 
6% 5 
6.6 

3464.7 
2.8 
60.9 
59.0 
7.0 

3455.1 
3. 2 
51.3 
49- 4 
7.5 

3445.6 
3.6 
41.7 
39.8 
7.9 

3436.0 
4.1 

30.2 
28.3 

3426.4 
4.5 
2 . 5  
20.6 
18.7 

3416.8 
4.9 
2.9 

09. ' 
3407.2 

5.3 
3.3 

401.4 
399.5 

3397.6 
5.6 
3.7 
91.8 
89.9 

3387.9 
6. o 
4.1 

80.2 

2. I 

11.0 

2 . 2  

3378.3 

- 

Lat . 
- 
0 '  

62 00 
I 
2 

3 
4 

62 05 
6 
7 
8 
9 

62 IO 
I 1  
12 

I3 
14 

62 15 
16 
I7 
18 
I9 

62 20 
21 
22 

^3 
24 

62 2 5  
26 
27 
28 
29 

62 30 
3' 
32 
33 
34 

62 35 
36 

38 
37 

39 

62 4c 
41 
42 
43 
44 

62 45 
46 
47 
48 
49 

61 gc 
51 
5 2  

53 
54 

62 55 
56 
57 
58 
59 

62 6c 

I" 

4- 556 
.548 
* 540 
532 

. 524 
:4, 516 
. 508 
.5- 
.492 
* 484 

r4.476 
.468 
.460 
.452 
444 

;4.436 
.428 
.420 
.412 
* 404 

r4.396 
.388 
.380 
372 
.364 

r4.356 
* 348 
.340 
.333 
325 

14.3'7 
.309 
.30I 
. 293 
.285 

14.271 
.z6c) 
. 261 
. 2s3 
.245 

14.237 
.229 

.213 

.205 

14. I97 
. '89 
.I81 
. '73 . 165 

. 2 2 1  

14. 157 
* 149 . 140 . 132 
. z24 

14. 1i6 . I08 
.092 
.084 

. 100 

14- 076 - 

4" 

29.11 

.os 

.06 
* 05 

29.03 

9.00 
8.98 

* 97 

28-95 
-94 
e92 
a 9 0  
.89 

28.87 
.86 
.84 
.82 
.8I 

28.79 
* 78 
e76 
f 74 
.73 

28.71 
* 70 
.68 
.67 
65 

28.63 
.62 
.60 
-59 
-57 

28.55 
* 54 
* 52 
* 51  
* 49 

28.47 
-45 
.44 
43 
-41 

. IO 

.02 

28.39 
* 38 
* 36 
35 

* 33 

28.31 
-30 
.28 
.26 
* 25 

28.23 

. I8 
-17 

.22 

. 2 0  

28.15 

t3.67 
.64 
.62 
.60 

57 
63-55 - 52 

* 50 
.48 
* 45 

43.43 
e40 
* 38 
36 

* 33 
43.3' 

29 
.26 
-24 

43.19 
* 17 
* I4 

-09 
43.07 

.OS 

3.00 
2.97 

42.95 
* 93 
-90 
.88 
. 85  

42.83 
.81 
* 78 
.76 
* 73 

42.71 
e69 
.66 
-64 
.61 

42.59 - 57 
-54 - 52 
49 

42.47 
e45 
.e 
e 4 0  
37 

42.35 
* 33 
* 30 
.28 - 25 

42-23 

.2I 

.I2 

. 0 2  

- 

4" 

- 
58.22 

I9 
.16 
.I3 

58.06 
03 

8.00 
7.97 .w 
57.90 
.a7 
.84 
. 8 I  
* 78 

57.74 
71 
.68 
* 65 
.62 

57.59 
.55 
* 52 
.49 
.46 

57.43 
.39 
* 36 
.33 
a30 

57.27 
* 23 

* 17 
14 

57-11 
e 0 7  
a 0 4  

7.01 
6.98 

56.95 
91 
.88 
.85 
.82 

56.79 
.75 
* 72 
-69 
.66 

56.63 
e59 
.56 
* 53 

50 
56.47 
.43 
.40 
.37 
34 

56.31 

.IO 

.20 

Latitude 62O to 6je-Arcs of the parpuel in meters. 

72-78 
.74 
.70 
.66 
.62 

72.58 
.54 
-50  
.46 
.42 

72.38 
34 

* 30 
.26 

72. I 8  
* 14 

.06 

71.98 

22 

.IO 

2.02 

.94 

.90 

.86 

.82 
71.78 

* 74 
* 70 
.66 
.62 

71.58 
54 
50  
.46 
.42 

71.38 
34 

* 30 
.26 

71.18 
* 14 

.06 

. 2 2  

. IO 
1.02 

70.98 
* 94 
-90 
.86 
.82 

70.78 
74 

* 70 
.66 
.62 

70.58 
.54 

50 
f46 
42 

70.38 

?I' 

101.89 

72 
.67 

101.61 
55 
50 

-44  .ss 

3 - 7  

101.3 
.2i 
. 2 2  

. 1 I  
* 17 

101.05 

0.94 
* 89 
* 83 

100.78 
* 72 
67 
.61 
* 56 

100.50 
. 4 4  
* 39 
* 33 
.28 

.16 

- 05 

I.  00 

100.22 

. I 1  
100.00 

99.,94 
.88 
83 

* 77 
' 72 

99.66 
.6a 
' 55 
-49 
-44 

.32 
27 

.16 

99. la 
9.04 
8.99 
93 
87 

98.82 
.76 
.7a 
.64 
a 5 9  

98.53 

99. $8 

. 21 

8'' 

116.45 

* 32 
f 25 
'9 

116.13 
.06 

6.00 
5.94 

* 87 

115.81 
74 
.68 
.62 
f 55 

115.49 
a43 
.36 
.30 
* 23 

115. I7 

5.04 
4.98 
.92 

I 14.85 
79 

f 72 
.66 
.60 

114.53 
* 47 
.40 
.34 
.28 

I 14.21 
* 1s 
.08 
4.02 
3.96 

113.89 
e83 
.76 
* 70 - 64 

113- 57 
'51 
a 4 4  
* 38 
32 

113.25 
* 19 

.06 
3.09 

38 

. I 1  

. I2 

112.93 

:2 
.74 
67 

112.61 

- 

- 

Q" 

L31.00 
0.93 
.86 
* 79 
.72 

130.65 
.57 
a 5 0  

43 
* 35 

130.28 

* 14 
* 07 

30.00 
129.93 

.85 
* 78 
.7I 
* 64 

129.57 
50 

* 43 
.35 
.;8 

129.21 
.I4 
9.07 
8.95 

92 

128.85 

.71 

.6: 

128.45 

* 35 
* 21 

128.1: 
8. of 
7- 95 

* 9' 
* 84 

127.7; 
7c 
.6: 
* 5' 

.2I 

f ?E 

. sii 

.4i 

.2c 

.42 

127.41 
3' . 2; . 15 

127.0: 
6.91 

* 91 
.8: 
* 7( 

. I: 

126. 
- 

1' 

873.3 
2.9 
2.4 
1.9 
1.4 

871.0 
0 . 5  
70. o 
6 9 . 5  
9.0 

868.6 
8. I 
7.6 
1. 1 
6.7 

866.2 
5.7 
5 . 2  
4.7 
4.3 

863.8 
3.3 
2.8 
2.3 
1.9 

861.4 
0.9 
0.4 
60. C 
59.5 

859. c 
8.5 
8. c 
7.6 
7. I 

856. t 
6. I 
5. f 
5.  z 
4.7 

854.5 
3. f 
3. 5 
2.2 
2.2 

851. I 
1.: 
0. I 

50.4 

49. c 

848: f 
8.' 
7.5 
7. ! 

6. 4 

6. i 
S a !  

847. 

d: i 

1746.7 
5.7 
4: 8 
3.8 
2.9 

1741.9 
0.9 
40.0 
38.0 

. I  

1737.1 
6. I 
5 . 2  
4. 2 
3.3 

1732.3 
1.4 
30.4 
29.5 

1727.6 
6.6 
5.7 
4.7 
3.8 

1722.8 
I. 8 
20.9 
19.9 
9.0 

1718.0 
7. c 
6. I 

5.1 
4.2 

8.5 

1713.2 
2. i 
1.: 
IO. 2 
9 4 

170s. 4 
7.4 
6. ! 
5.!  
4. 

1703. f 
2. t 
I . ;  

E: 
1698. I 

7. I 
6.5 
5.5 
5 .  ( 

1694. ' 
3. ( 

90. : 
1689. : 

2.1 
1.1 

8' 

2620. o 
18.6 
7.2 
5.7 
4.3 

2612.9 
1.4 

08.6 
7.1 

4.3 
2.8 
1.4 

600.0 

7. I 

4.2 
2.8 

2591.3 
89.9 
8.5 
7.0 
5.6 

2584.2 
2. 7 
81.3 
79, 9 
8.4 

2577.0 
5 . 5  
4. 1 
2. 7 
71.2 

IO. 0 

2605.7 

2598.5 

5.6 

2569.8 
8.3 
6.9 
5 . 5  
4.0 

2562.6 
61. I 
59.7 

6.. 8* 4 
2555.4 

3.9 
2.5 

51. I 
49.6 

2548.2 
6.7 :: i 
2.4 

39.5 
8. I 
6.6 
5 . 2  

2533.7 

2541.0 

4' 8' 

4366.1 
4. i 
61. s 
59.5 
7.1 

4354. 
2. r! 

50. c 
47. t 

5. : 

4342.1 
40. 
38. ( 

5.  ' 
3.. 

4330. ! 
28. j 
6. 
3. ' 
21., 

4318. I 
6, 
4. 

09. 
4306.1 

4. 
302. 
299. 

1. 

4295. 

90. 
87. 

5 .  
4283. 

80. 
78. 

5.  
3. 

4271. 
68. 
6. 
3. 
61. 

4259. 
6. 
4. 
51. 
49. 

4247. 
4. 
42. 
39. 
7. 

4234. 

30. 
27. 

5 .  
4222. 

11. 

2. 

2. 



Latitude 62O to 63°-Meridiod arca. Latitude 6 2 ° P ^ - 0 ~ t c a  

Lat. 

- 
o /  

62 00 
I 
2 
3 
4 

6 
62 05 

5 
9 

62 IO 
I I  
I 2  
I3 
I4 

62 15 
16 
I7  
18 
I9 

62 20 
21 
22 

23 
24 

62 25 
26 
27 
28 
29 

62 30 
3' 
32 
33 
34 

62 35 
36 
37 
38 
39 

62 40 
41 
42 
43 
44 

62 45 
46 
47 
48 
49 

62 50 
51 
52 
53 
54 

62 55 
56 

59 
62 60 

:s 

Valueof I/ /  

M.. 

8 
8 
8 

30.95; 

30- 95; 

8 
8 
9 

30.959 
9 
9 
9 
9 

30.959 
9 
9 
9 
9 

30.959 
9 

0 

30. gao 
0 
0 
0 
0 

.3o.g60 
0 
0 
0 
0 

30.960 
I 
I 
I .  
I 

30.961 
I 
I 
I 
I 

30.961 
I 
I 
I 
2 

30.962 
a 
2 
1 
2 

30.962 
2 
2 
2 

30.G 

~~ ~ 

;urns of seconds for mid- 
dle latitude 62' 30/ 

/ I  

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

' i :  
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 

!i 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

qn 
I 
2 

3 
4 

4i 
7 
8 
9 

50 

3 

1 
2 

4 

s 
609 

Metes. 

30.96 
61.92 
92.88 

1 2 3 . 4  

$ 
216.72 

' 278.64 
247.68 

3 9 - 6 0  
340.56 
371.52 
402.48 
433.44 
46440 
495.36 
526.32 

5 e 2 4  

619.20 

712.08 
743. aq 

835.92 
866.88 
897. s4 
928.80 
959.76 
990.72 

I 021.68 
I 052.64 
I 083.60 
I 114.56 
1145.52 
I 176.48 
I 207.44 

I 238.40 
I 269.36 
I 300.32 

I 362. y 
1 393.20 
I 414.16 
1 4 5  12 

1517.04  

1548.00 
1 578.96 
1609.93 

5% 28 

2: :s 

1331.28 

I &:dl 

I 640.89 
I 671.85 
I 702.81 
I 733.77 
I 764.73 
1795.69 
I 826.65 

.I 857.61 

~ 

Valueof I /  

Meters. 
1857.47 

f47 
.48 
.48 
* 49 

1857.49 
- 5 0  
* 50 
* S I  
* 51 

* 57 
.57  
* 58 

1857.61 
.61 
.61 
.62 
.62 

1857.67 
.68 
.68 

Zontinuous sums of min- 
ltes from latitude 6 2 O  od 

I 

I 
2 
3 
4 
5 
6 

B 
9 

IO 
I 
2 

3 
4 

I i :  
7 
8 
9 

20 
I 
2 

3 
4 

'i 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
s 
9 

40 

3 
4 

I 
1 

4i 
I 
9 

50 
I 
1 
3 
4 

3 
k 
2 - 

Meters. 

1857.5 
3 714.9 
5 572.4 
7 429.9 
9 287.4 

11 144.9 
Ijoo2.4 
I4 859.9 
16 717.4 

18 574.9 
20 432.5 
22 290.0 

24 147.5 
26 005. o 
a7 862.6 
29 720. I 
31 577.7 
33 435.2 
35 292.8 

37 150.3 
39 007.9 
40 865. s 
42 723.0 
44 580.6 
46 438.2 
48 295.8 
5 0  153.4 
52 0x1. o 
53 868.6 

55 726.2 
57 583.8 
59 441.4 
61 299.0 
63 156.6 
65 014 2 
66 871-9 
68 729.5. 
70  587. I 
72 444.8 

74 302.4 
76 160. I 
178 017.7 
79 815.4 
81 733.1 

:: z:: 
87 306. I 
8g 163.8 
91 021.5 

92 879.2 
94 736.9 
96 5%. 6 
98 452.3 

100 310. I 

102 167.8 
1% 025.5 
105 883.2 
107 741.0 
'og 598.7 
1x1 456.4 

f c , 1 -  11 

Longitude. 

Metes. 

873.3 
1 746.7 
2 620. o 
3 493.4 
4 366.7 
5 240.0 
6 113.4 
6986.7 
7 - 0  

8 733.4 
13 100. I 
I7 466.7 
21 833.3 
26 199.9 
30 566.4 
34 932.9 
39 299.4 
4 665.7 

52 398.3 
56 764.3 
61 130.4 
65 496.4 69 862.2 
74 227.9 
78 593.5 
82 959.0 
87 324.3 
91 689.5 

96 054.5 
1 0  419.4 
104 7 8 e  
157 '45 
209 469 

313 954 
366 OgI 
418 142 
470 093 

521 932 
573 647 
625 226 
676 657 
727 927 
779 024 

931 I 5 7  
981 442 

I 031 494 
Io81 00 

I 180 I32 
1 229 I33 
I 277 842 
I 326 248 ' 374 339 
I 422 103 
I 469 530 
I 516608 

d 032.0 

261 742 

2 2;: 

I 130i50 

Metes. 

0. I 
0.4 
1 .0  
I. 8 
2.8 - 4.0 

11. a 
25. a 
44-9 
7 a  I 

100. g 

137.4 
179.5 
227. I *. 4 
339.3 

403.8 
473.8 

630. 
717.7 
81a 3 
@. 4 

1121.5 
I 236.4 

549.4 

1012.  I 

I 3 i 7 . 0  

3 633d 

1 4  3.1 
I 615 

6 45 
10 089 
14 525 
19 765 
25 807 
32 652 

40 296 
eB 737 
57 975 
68 006 
78 829 
90 441 

102 838 
116 0x9 

144 717 

160 227 
176 507 
I93 552 
211 359 
229 923 
249 240 
269 306 
290 114 
311 662 
333 943 

129 980 

356 952 



136 UNITED STATES COAST AND GEODETIC SURVEY. 

.49 

.48 

.46 

.45 

- 
tat. 

. 2 4  

.21 

. 19 

.I7 

O I  

63 00 
I 
a 
3 
4 

63 02 

i 
9 

63 IO 
I1 
I2 
13 
14 

63 ;g 
17 
I 8  
I9 

63 20 

a2 

13 
24 

63 25 

2 1  

26 
17 
a8 
'9 

63 30 
3' 
32 
33 
34 

63 35 
36 
37 
38 
39 

63 40 
41 
42 
43 
44 

63 45 
46 
:$ .. . 
49 

63 50 
51  
52  
53 
54 

63 55 
56 
57 
58 
59 

63 6c - 

41.02 
1.00 

0.97 
.95 
.gz 

- 
1 

54.69 
.66 

-60 
.56  

e63 

[e 076 
.068 
. A0 
.os2 
044 

.028 
r q .  036 

.020 

.ox2 

. 004 
c3.996 

.988 

.980 

.972 

.954 
L3.956 

948 
940 

* 932 
9"4 

[3. 916 
.go8 
.9m 
.89r 
.883 

r3.875 
.867 
* 859 
.851 
843 

r3.835 
.82j 
.819 
.811 
.80; 

'3. 79s 
. 7 8 7  
.779 

771 
.762 

r3.754 
.746 
* 738 
* 730 
. 7 2 2  

r3. 714 
.706 
.698 
.690 
.682, 

'3.674 
.666 
. 6 j 7  
.649 
.641 

'3.633 
.62 j 
.617 
.bo9 
.601 

'3. 593 

40.90 
.88 
.85 
.83 

40.78 
.80 

54.53 
.so 
.47 
e 4 4  

54.37 
.4O 

56.31 
.28 
e 2 4  

. 18 

. 2 1  

56.14 

.08 
05 

6.02 

55.98 
* 95 
* 92 
-89 
.86 

55-82  
.79 
e76 
.73 
69 

55.66 
.63 
.60 
.57 
* 53 

53.50 
.47 
.44 
.40 
.37 

55.34 
* 31 
.28 
.24 

. I 1  

. 2 I  

55.18 
.IS 
.OS 
* 05 

55.02 
4.99 

* 95 
* 92 
.89 

54.86 

. I2 

.82 

.73 

Latitude 63O to 6 q 0 - h  of the Parpuel in meters. 

70.38 
34 

* 30 
.26 

70.18 
. I4 . I O  
.06 

70.02 

69.98 

. 2 2  

* 94 
e 9 0  
.86 
.82  

* 74 
* 70 
.66 
.62 

69.78 

69.58 
-54 

50  
.46 
.42 

69.38 
.34 
.30 
.26 
. 2 2  

69. I8 
. I 4  

.06 
9.02 

f 93 
.* 89 

.81 

. I O  

68.97 

85 

68,77 
.73 
* 69 
.65 
.61 

68.57 
.53 
.49 
45 

. 4 r  

68.37 
.33 

29 
.15 

68.16 

.08  

.04 
8.00 

67.96 

. 2 I  

. I 2  

W' 
- 
84.46 

* 41 
* 36 
* 31 
* 27 

84.22 
17 

.07  
4.02 

. I2 

83.98 
.93 
.88 
* 83 
.. 78 

83.73 
* 69 
64 

* 59 
54 

83.49 
.45 
f 40 
35 

* 30 
83.25 

.20 

. I1 

.16 

.06 

83.01 
2.96 
.9I 
: 87 
. 8 2  

82.77 
* 72 
* 67 
.62 
* 57 

82.53 
.48 
* 43 - 38 
33 

82.28 
.24 
. 19 
* 14 
.og 

82.04 
1-99 
' 94 
.go 
85 

81.80 
.75  - 70 
.66 
.61 

81.56 

98.53 
* 47 
-42 
* 36 
-3' 

98.25 
. I 9  

14 
.08 

R. 03 

97.97 
-91 
.86 
.80 

75 
97.69 

* 63 
58 

* 52 
47 

97-41 
35 

* 30 
-24 
.18 

97.13 
* 07 

7.02 
6.96 
*9' 

96.85 
.79 
* 74 
.68 
.62 

* 5' 
-4:: 
* 39 
* 34 

96.28 

* 17 
.06 

96.00 
5.94 

* 89 
* 83 
. 7 7  

95.72 
.66 
.60 
.55 
49 

95.43 
.38 .. 32 

25 

95. '5 

96.56 

. 2 2  

. I 1  

. 2 0  

- 

w 
- 
112.61 

55 
.48 
a 4 2  
35 

r 12.29 
* 23 
; 16 

2.03 

9' 
* 84 
* 78 
.71 

. I O  

t11.97 

[I1* a 5  62i 
* 52 
* 45 
.39 

111.32 
.26 
. I9 
* '3 
* 07 

0.94 
.87 
.81 
. 7 4  

I IO. 68 
.62 
- 5 5  
49 

* 42 
I IO. 35 

3c 
* 23 
* I7 

I IO. 0 4  

Og. 97 
91 

* 84 
.71 

w . 7 1  
.6c 

. S i  
45 

IOg.3S 
* 3: . 2t 

. 1: 
109. o( 

9. M 
8.9 

.8;  

.81 
108.7r 

I I 1 . W  

. IC 

. si 

. 2( 

- 

Y' 
- 
126.69 

.62 
54 

* 47 
40 

126.3' - 25 . I8 

6. aq 

125.96 
.89 
.82 

. 'I 

: ii 
r25. 60 

* 53 
.46 
-38 
e31 

tzg. 24 
. I7  

5 .02  

4.95 
124.88 

.81 
74 

.66 
59 

124.52 
.45 
* 37 
30 

* 23 

124.15 . os 
4.01 
3.94 
.8t  

123.79 
.71 
' 64 
* 57 
. 5c 

I 23.42 
35 
.2E 

. 1: 
123. ot 

2.95 . 9; 
.84 

7 i  
IZ2.7( 

. 6: 
* 5! 
.41 
* 41 

122. 3: 

. IO 

.21 

1' 

8 4 . 6  
4.1 
3.6 
3. 1 
2.7 

842.2 
1 .7  

0.7 
40.2 

839.8 

8.3 
7.8 

837.3 
6.9 
6.4 
5.9 
3.4 

834.9 
4.5 
4.0 
3.5 
3.0 

832.5 

I. 2 

9.3 
8.8 

2.0 

I. I 
I. 6 

0 .6  

830. I 
29.6 
9. I 
8. 7 
8.2 

827.7 
7 . 9  

6. 7 
6. z 
5. 7 

825.2 
4. E 
4. : 
3. 
3. : 

222. i 
2.4 
I. g 
I. #! 

0. 5 

820.1 
19- < 
9.1 
9. c 
8. ! 

815. ( 
7. ! 
7. ( 
6. ! 
6. I 

815. 

a i  

1689.2 
8.2 
7 . 2  
6.3 
5.3 

16% 4 
3.4 
2.4 

.'.4 
80.5 

1679.5 
8.6 
7.6 
6..6 
5.7 

1674.7 
3.7 
2.8 
I. 8 

70.8 

'669.9 
8.9 
8.0 
7.0 
6. o 

4.0 
3. I 

1665.0 

2 . 2  
I. 2 

1660. I 

59.9 
8.3 
7.3 
6.2 

1655.4 
4.4 
3.4 
2.5  
I. 5 

1650.5 
49. t 
8. t 
7.6 
6. t 

1645. i 
4. ; 
3. f 
2. t 
I. t 

1640. I 
39. ( 

7. S 
7. ( 

I 636. ( 
5. ( 
4. ( 
3. 1 

1631. : 

8:i 

2. I 

8/ 

2533.7 
2.3 

30.9 
29.4 
8.0 

2526.5 
5 . 0  
3- 6 

20.7 

7. 
6.4 
5 . 0  
3.5 

2512.0 
IO. 6 
Og. 1 

7.7 
6.3 

2.2 

2519. g 

2504.8 
3.4 
1.9 

500.4 
499.0 

6. I 
4.7 
3.2 
I. 7 

*go. 3 
88. g 
7.4 
6. o 
4.5 

2483.0 
I. 6 

8 0 . 2  
78.7 

7 .2  

2475.8 
4.3 
2.9 
1.4 

70. o 
2468.5 

7.1  
5.6 
4. I 
2. 7 

2497.6 

2461. $ 
59. 
8.3 
6. 9 
5.4 

2453.9 
2.5 

51. I 
49.6 
8. I 

2446.7 
-- 

4/ 

--- 

3378.3 
6.4 
4.5 
2.6 

70.6 

336:: ; 
4.8 
2.9 

61.0 

3359.0 
7. I 
5 . 2  
3.3 

5'. 3 
3349.4 

7 .5  
5 .5  
3.6 

41.7 

3339.8 
7.8 
5.9 
3.9 

3330. I 
28. 2 
6.2 
4.3 
2.3 

3320.4 
IS. 5 
6.6 
4.6 
2 .7  

3310.7 
08.8 
6.9 
5 . 0  
3.0 

330'. 0 
299. I 

7.2 
5 . 2  
3.3 

3291.4 
89.4 

7.5 
5 . 5  
3.6 

3281.7 
79.8 

7 .8  
5 .8  
3.9 

3271.9 
70. c 
68. I 
6. z 
4.2 

3262.2 

2 . 0  

5' 

4222. g 
20. 5 
18.1 
5 . 7  
3.3 

4210. g 
08.4 
6 .0  
3.6 

4198.8 
6.4 
4.0 

91.6 
sg. 2 

4186.7 
4.3 

81. g 
79.5 
7.1 

4174.7 
72.3 
69.9 

7- 4 
5. c 

4162.6 
60. 2 

57. E 
5 . 4  
2.9 

4150.5 
48.1 

5 .1  
3. : 

40. t 
4138.1 

6. ( 
3. 

31. : 
28. ; 

4126. : 
3. ! 

21.1 
19. ( 
6. 

11.1 

09. ' 
6. ! 
4. ! 

4102.. 
099. : 

7. : 
4. : 

92. d 

4089. ' 
7. ! 
5. 
2. I 

80. 
4077. 

201.2 

41 14.: 

- 



137 - 
r a t .  

O I  

63 00 
I 
2 
3 
4 

63 og 

7 
8 
9 

63 IO 
I1  
I 2  

I3  
I4 

63 ;i 
I7  
18 
'9 

63 20 
21 
22 

23 
24 

63 25 
26 
27 
28 
29 

63 30 
31 
32 
33 
34 

63 35 
36 
37 
3s 
39 

63 40 
41 
42 
43 
44 

63 45 
46 
47 
48 
49 

63 5 0  
5 1  
52  
53 
54 

63 5 5  
56 
57 
58 

63 

'r E IC r< 14: s'r rC I A I A A RCS . 
- -- 

Latitude 63O to 64°--Meridional arcs 

Jalue of I / /  

Metes. 
30.962 

2 
2 

3 
3 

30.963 
3 
3 
3 
3 

30.963 
3 
3 
3 
3 

4 
4 
4 
4 

30.' 963 

30.964 
4 
4 
4 
4 

4 
4 
4 
4 

30.965 
5 
5 
5 
5 

30- 965 
5 
5 
5 
5 

30.965 
5 

6 

30.964 

5 
30.9: 

30.9: 

6 
6 
6 

6 
6 
6 

30.966 
6 
7 
7 
7 

30.967 

Sums of seconds for mid- 
dle latitude G 3 O  30' 

I /  

I 
2 

3 
4 
5 
6 

l 
9 

I O  
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 

i 
9 

50 

3 
4 

I 
2 

2 
7 
8 
9 

50 
- 

Mefen. 

30.96 
61.93 
92.89 

123.86 
I 54.82 
185.79 
216.75 
247.72 
278.68 

309.65 

37'. 57 
402.54 
433.50 
464.47 
495.43 
526.40. 
557.36 
588.33 

340.61 

619.29 
650.26 
681.22 
712.18 
743. 1s 

774.11 
805.08 
836.04 
867.01 
897.98 

928.94 
959.90 
990.87 

I 021.83 
I 052.80 

I 083.76 

I 145.69 
I 176.65 
I 207.62 

I 238.58 
1269.55 
1300.51 
I 331.48 
I 362.44 
1 393.41 
1424.37 
1 455- 33 
I 486.30 

1114.72 

1517.26 

1548.23 
1 579.19 
I 610.16 
I 641. zz 
I 6 7 2 . 9  
1703.05 
1734.02 
I 764.98 
1795.94 
I 826.91 
1857.87 

Meters. 
1857.74 

* 74 
.75 
* 75 
* 76 

1857.76 
* 77 
* 77 
78 

* 78 

1857.78 
* 79 
* 79 
.80 
.80 

1857.81 
.SI 
.82 
.82 
.82 

1857.83 
83 

.84 .a 

. 85  
1857.85 

.86 

.86 

.86 

.87 

1857.87 
.88 
.88 
.89 
* 89 

1857.90 
-90 
a 9 0  
* 9' 
* 91 

1857.92 
-92 
* 93 
* 93 
* 94 

1857.94 
* 94 
95 
95 

* 96 

1857.96 
97 

* 97 
97 

* 98 
1857.98 

* 99 
7.99 
8.00 

1858.00 
.oo 

Zontinuous sums of min. 
Jtcs from latitude 63O w 
-- 

I 

I 
2 

3 
4 
5 
6 

s 
9 

IO 
I 
2 

3 
4 

I2 

i 
9 

20 
I 
2 
3 
4 

'8 
l 
9 

30 
I 
2 

3 
4 

3a 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50  

3 
4 

55 
6 
7 
8 
9 
60 

I 
2 

- 

Mefers. 

1857.7 
3 715.5 
5 573.2 
7 431.0 
9 288.8 

11 146.5 
'3 004.3 
14 862. I 
16 719.8 

18 577.6 
20 435.4 
22 293.2 
24 151.0 
26 008.8 
27 866.6 
29 724.4 
91 582.2 
33 440.0 
35 297.9 

37 155.7 
39 0 '3 .5  
40 871.4 
42 729.2 
44 587.0 
46 444.9 
48 302.7 
50 I60 6 
52  018.5 
53 876.3 

5 5  734.2 
57 592. I 
59 450.0 
61 307.9 
63 165.7 
65 023.6 
66 881.5 
68 739.4 
70 597.3 
72 455.2 

74 313.2 
76 171. I 
78 029. o 

1 744.9 
83 602.8 
85 460.7 
87 318.7 
89 176.6 
91 034.6 

92 892.6 
94 750.5 
96 608.5 
98 466.5 

1 0 0  324.4 
I O 2  182.4 
104 040.4 
105 898.4 
107 756.4 
109 614.4 
I11 A72.4 

i 9  886. 9 

%O---Coordinates of curvnture 
jrctiou. 

X'  

Meters. 

844.6 
1689.2 

337 - 3  
4 222. g 
5 067.5 
5 912. I 
6 756.6 
7 601.2 

2 53g 7 

8 445.8 
IL  668.7 
16 891.6 

25 337.2 
21 114.4 

29 559.9 
33 782.6 
38 005.3 
42 227.9 
46 4 0 . 4  

50 672.8 
54 895.2 
59 117.4 
63 339.6 
67 561.6 
71 783.6 
76 005.  4 
80 227. I 
84 448.6 
88 670. I 

253 119 
303 608 
354 024 
404 354 
454 586 

504 709 
554 fog 
604 575 
654 295 
703 857 
753 249 
fb2 458 
851 473 
900 283 
948 874 

997 23) 
1 0 4 5  358 
I 093 226 
I 140 830 
I 188 158 

Y 

Metes. 

0. I 
0.4 
1.0 
1.7 
2.7 
3.9 
5.4 
7 .0  
8.9 

246 
43.8' 
68.4 
98.5 

134.1 
175.1 

273.5 
331.1 

394.0 
462.4 
536.3 
: I I ~ .  6 
700.4 
790.7 
886.5 
987.7 

1094.4 
I 206.6 

324.2 
I 447.4 
I Si6 
3 546 
6 302 

9 846 

19 2 
25 '85 
31 864 

47 561 
56 57s 
66 363 
76 924 
88 251 

1oo 350 
113 211 
126 832 
141 211) 

156 343 
172 225 
188 854 
206 225 

224 335 
243 178 
262 750 
283 047 
304 4 4  
32 795 

11.0 

221.4 

14 1g 

39 32.7 

34 5 235 



138 UNITED STATES COAST AND GEODETIC SURVEY. 

I 
--_- 

- 

Lat. 

- 
0 ,  

64 0 

64 0 

64 I (  

I 
I 

I, 
I* 

64 1. 
I (  
1, 
I1 
I! 

64 ac 
2. 
2: 

2: 

64 2! 
2' 

2( 

2 ;  
21 

2! 

64 3c 
3' 
3' 
3: 
34 

64 3: 
3f 
35 
38 
3s 

64 4c 
41 
42 
43 
44 

64 45 
46 
47 
48 
49 

64 50 
5' 
52 
53 
54 

611 55 
56 
57 
58 

64 690 - 

13. 59 
. 58 
* 571 . 56, 
. 561 

13. 5 5  
* 54. 

53' . 521 . 521 
13. 51: . 50' 

491 
* 48: 
* 47! 

13-47, 
. 46: 
* 451 
44: 

.43! 

13- 431 
.42: 
.411 . 40t 
* 39t 

r3. 39c 
.382 
374 

.36C - 355 

L3.345 
.341 
333 

* 3'5 
* 317 

3.30F 
. 30c 
.292 
.284 . 276 

3.268 
.26a 
.252 

243 
.235 

3.227 
.219 

. 203 

.I95 

3.186 
. I78 
. 170 
. 162 
* I54 

3.146 
* I37 . 129 
,121  . 113 

3.105 

. 2 I I  

- 

4/' 

54.37 
34 

* 3' 
. 2 7  
a 2 4  

54.21 
.18 
* I4 . I1 . 08 

54- 05 
4.01 
3.98 

95 
* 92 

53.88 
85 

.82 
79 
75 

53.72 
69 

.66 

.62 

.59 
53.56 

* 53 
-49 - 46 
a43 

53.40 
36 

* 33 
* 30 
f 27 

53.23 

* I7 
. I4 

. 2 0  

. IO 
53.07 

04 
3.01 
2.97 
a94 

52.91 
.88 
* 84 
.8I  
* 78 

52.75 
. 7 I  
.68 
65 

.62 
52.58 

* 55 
' 5 2  
e48 
e45 

52-42 

Latitude 64O to 65O-Arcs of the parallel in meters. 

6// 

67.96 
* 92 
.88 
.a4 
.80 

67.76 
* 72 
.68 
64 

.6a 

67.56 
- 5 2  
.48 
.44 - 40 

67.35 
* 31 
* 27 
.23 
* I9 

67. I5 

* 07 
7.03 
6.99 

66.95 
* 91 
.87 
* 83 
* 79 

66-75 
71 
67 

.63 
* 58 

66.54 

.46 

.38 

66.34 

, I1 

. 50 

.42 

: 2: 
.22 
. I8 

66.14 
.og 
* 05 

6.01 
5.97 

65.93 
89 

.85 

65.73 
* 69 
* 65 
.60 
56 

65.52 

.81 
* 77 

f3// 

81.56 
* 5 1  
.46 
.41 
* 36 

81.31 
.26 

* I7 

81.07 

0.97 
.92 
.88 

80.83 
.78 
73 

.68 
* 63 

80.58 
' 53 
* 49 
e 4 4  

* 39 
80.34 

' 29 
* 24 
. I9 
. I 4  

80. IO 

* 0s 
80.00 
79.95 

* 90 
79.85 

.80 
* 75 
.71 
.66 

79.61 
56 
5' 
46 

.4I 
79.36 

* 31 
27 

17 

79.12 
* 07 

9.02 
8.97 

* 92 
78.87 

. 8 2  

.78 

. 7 3  
.68 

78.63 

. 2 1  

. I2 

I. 02 

. 2 2  

1)' 
- 
95-15 

.og 
5.03 
4.98 

* 92 
94.87 

.81 
75 

.70 
64 

94.58 
53 

' 47 
.4I 
.35 

94- 30 
* 24 . I8 

.07 

94.01 
3.96 
-90 
* 84 
.79 

93.73 
* 67 
.62 
* 56 
.so 

93.45 
* 39 
* 33 
. 2 8  

. I2 

.21  

93.16 

3.05 
2- 99 

93 

92.88 
.82 
76 
70 

* 65 
92.59 

* 42 

. IO 

. 4  * 

* 36 

92.30 
* 25 

:: 
92.02 

1.96 
* 91 
85 
79 

9'. 73 

108: 24 
.61 
. 5 5  
48 

108.42 
*35 
* 29 

. 16 

108. og 
8.03 
7.96 

e 9 0  
* 83 

107.77 
* 70 
.64 
e57 
* 51 

107.45 
* 38 
-31 

. 2 2  

: 3 
107.12 

7.05 
6.99 

f 93 
.86 

106. 79 
* 73 
.66 
.60 
53 

106.47 
* 40 
.34 
.27 

106.14 
.08 

6.01 

.21  

5: !g 
105. 82 

* 75 
.'69 
.62 
* 56 

ro5.49 
* 43 
36 
30 

.23 
[os. 17 

5-03 
4.97 
-90 

[aq. 84 

. I O  

91' 

- 
122.33 

.26 
* 19 

2.04 
121.97 

.gc 

. 8 2  
* 75 
-68 

I 2 I . k  
* 54 
46 

* 34 
-3 '  

121.24 
17 

.og 

0.95 

.8c 
* 73 
.65 
. 5 8  

120.5' 
* 43 
36 

* 23 

3 I1  

I. 0 2  

120. 88 

. 2 2  

120.14 
20.07 
19.99 

* 92 
85 

119.78 
70 

.63 
a 5 6  
.48 

* 34 
.26 
. 19 

119.04 
8.97 
.90 
.82 
* 75 

I 18.68 
.61 
* 53 
.46 
* 38 

r18.31 
24 

.16 

.og 
8.02 

117.94 

119.41 

. I2  

- 

1' 

815.6 
5 .  I 
4.6 
4. 1 
3.6 

813. I 
2.6 

I. 7 
2. I 

I. 2 

810.7 
IO. 2 

0 9 . 7  
9.2 
8.8 

3 
7 .8  
7.3 
6.8 
6.3 

805.8 
5.3 
4.9 
4.4 
3.9 

2.9 
2.4 
1.9 
I. 4 

801. 0 

0 . 5  
800.0 
799.5 

9.0 
798.5 

8.0 
7.5 
7.1 
6.6 

803.4 

796.1 
5.6 
5 .  1 
4.6 
4. 1 

793.6 
31 
2.7 

I. 7 

791.2 
0. 7 

90.2 
89. 7 
9.2 

788.7 
8. 2 

7.8 
7.3 
6.8 

786.3 

2 . 2  

- 

1631. I 
30. I 
29.2 
8.2 
7.3 

1626.3 
5.3 
4.3 
3.4 
2.4 

1621.4 
20.4 
19.4 
8.5 
7.5 

1616.5 
5 . 5  
4.6 
3.6 
2.7 

1611.7 
IO. 7 
09.7 
8.8 
7.8 

1606.8 
5.8 
4.8 
3.9 
2.9 

1601.9 
600.9 
599.9 

9.0 
8.0 

1597.0 
6: o 
5.  I 
4. 1 
3.1 

1592.2 
I. 2 

90.2 
89.3 
8. 3 

1587.3 
6.3 
5.3 
4.4 
3.4 

1582.4 
1.4 

80.4 
79.5 

8. 5 
1577.5 

6.5 
5 . 5  
4.6 
3.6 

1572.6 

2446. 7 
5 . 2  
3.8 
2.3 

40.9 
2439.4 

7.9 
6.5 
5 . 0  
3.6 

2432.1 
30.6 
29.2 
7. 7 
6.3 

2424.8 
3.3 
1.9 

20.4 
19.0 

2417.5 
6.0 
4.6 
3.1 
I. 6 

2410.2 
08.7 

4.3 

2462.9 
401.4 
399.9 
8- 5 
7.0 

2395.5 
4. 1 
2.6 

91. 2 

2388.2 
6.8 
5.3 
3.8 
2.4 

2380.9 
79.4 
8.0 
6.5 
5 . 0  

2373.6 

70.6 
69.2 
7.7 

2366.2 
4. 7 

60.8 

5.  '* 4 

89.7 

2. I 

;: I 
1358.9 

3262.2 
60.3 
58.4 
6.4 
4.5 

3252.5 
50.6 
48.6 

6.7 
4.7 

3 q 2 . 8  
40.9 
38.9 
7.0 
5 . 0  

3233.1 
31. I 
29.2 

7.2  
5.3 

3223.3 
21.4 
19.4 
7.5 
5 . 5  

3213.6 
11.6 
og, 7 
7.7 
5.8  

201.9 
199.9 

8.0 
6. o 

3'94.1 

90.2 
88.2 
6.2 

3203.8 

2. I 

3184.3 
2.3 

80.4 
78.4 
6. s 

3174.5 
2.6 

70.6 
68.7 
6.7 

3164.7 
2.8 

60.8 
58.9 
6.9 

3155.0 
3.0 

51.0 
49. 1 
7.1 

3'45. = - 

4077.8 
5.4 
2. 9 

70.5 
68. I 

4065.7 
3.2 

60.8 
58.4 
5.9 

4053.5 

6.2 
3.8 

4041.3 
38.9 
6.5 

$: : 

4.0 
31.6 

4029.2 
6.7 

19.4 

4.5 

og. 7 
7.2 

4004.8 
4002.3 
3999.9 

7.5 
5 . 0  

3992.6 
90.1 
87- 7 

2:: il 

4017.0 

12. 1 

2. 5* d 
3980.4 

77.9 
5 . 5  
3.0 

70.6 
3968.2 

5.7 

58.4 

3955.9 
3.5 

51.0 
48.6 

6. I 

3943.7 
41.2 
38.8 
6.3 
3.9 

3931.5 

2: il 

- 



139 

Lat 

-- 
a /  

64 y 

64 02 

2 

3 
4 

7 
8 
9 

a4 10 
I1 
I 2  
I3 
I4 

64 1s 
16 
17 
18 
I9 

4 20 

23 
24 

21 
22 

64 ;2 
27 
28 
29 

31 
32 
33 
34 

64 35 
36 
37 

64 30 

$: 
64 .40 

41 
42 
43 
44 

64 45 
46 
47 
48 
49 

64 50  . 51 
52 
53 
54 

64 55 
56 
57 
58 

6qg - 

Value of 111 

Mcrm. 

7 
7 
7 
7 

30.967 
7 
7 
7 
7 

30.967 

30- 9q 
8 
8 
8 

304 

8 
8 
8 

30. q 
8 
8 
8 

9 
9 
9 
9 

30- 969 
9 
9 
9 
9 

30.969 
9 
9 

69 
70 

30.970 

30.969 

0 
0 
0 
0 

30.970 
0 
0 
0 
0 

30.970 
0 
0 
I 
I 

30.971 
I 
I 
I 
I 

io. 971 

Latitude 64O to 65O-Meridional arcs. 

jums.of seconds for mid- 
dle latitude 6 4 O  30' 

-- 
// 

I 
2 
3 
4 

z 
7 
8 
9 

10 
I 
2 

3 
4 

2 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 e 
35 
6 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50  

3 
4 

I 
2 

I 
2 

I 
2 

2 

2 
7 
8 

Mtrwc 

30.97 
61.94 
92.9' 

123.88 
154.84 
185. 81 
216.78 
247.75 
278.72 

309.69 
340.66 
371.63 
402.60 
433.56 
464.53 
495.50 
526.47 
557.44 
588.41 

619.38 
650.35 
681.32 
712.28 
743.25 
774.22 
805. I9 
836.16 
867.13 
898. IO 

929.07 
960.04 
991. 01 

I 02I. 97 
1 052.94 
I 083.91 
I 114.88 
1 145.85 
I 176.82 
I 207.79 

I 238.76 
I 269.73 
I 300.69 
I 331.66 
I 362.63 

1393.60 
1 424.57 
1 455.54 
I 486.51 
1517.48 

1 548.45 
1579.41 
I 610.38 
1641.35 
I 672.32 
1 703.29 
1 734.26 
1 765.23 
I 736.20 
I 827.17 
I 858.13 

Value of I/ 

Meters. 
1858.00 

. 01 

. 01 

.02 

.02 

1858.03 
03 

a 0 4  
-04 
.aq 

1858.05 
*OS 
.06 
.06 
-07 

1858.07 
* 07 
.08 
.08 
e 0 9  

1858. og 
. I O  
. I O  
. I O  
. 11 

1858. I1 . I2 . I2 
* '3 
I3 

1858.13 
* 14 
. I4  
. 1s 
. '5 

1858.16 
.16 
. 16 
. I 7  

17 

1858. I8 . I8 
* 19 
* 19 
. '9 

1858.20 
- 2 0  
.21 
. P I  
.22  

1858.22 
.22  
* 23 
23 

* 24 
1858.24 

25 
f 25 
25 

.26 
1858.26 

:ontinuous sums of min- 
ites from latitude 64' 00' 

/ 

I 
2 
3 
0 

i 
7 
8 
9 

IO 
I 
2 

3 
4 

'2 
7 
8 
9 

20 
I 
2 

3 
4 

'2 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 

. 9  

40 

3 
4 

I 
2 

42 
7 
8 
9 

5 0  
I 
2 
3 
4 

2 

2 
7 
8 

MthY. 

1858.0 
3 716.0 
5 574.0 
7 432.1 
9 290.1 

X I  148.1 
I & d .  I 
14 864.2 
16 722.2 

I 8  580.3 
20 438.3 
22 296.4 
24 154.4 
26 012.5 

27 870.6 
29 728.6 
31 586.7 
33 444.8 
35 302.9 

37 161.0 
39 019.1 
40 877.2 
42 735.3 
44 593.4 
46 451.5 
48 309.6 
50 167.7 
52 025.8 
53 88q.o 

55'742. 1 
57 2 
59 458.4 
61 316.5 
63 174.7 
65 032.8 
66 891. o 
68 749.1 
10 607.3 
72 465.5 

74 323.6 
76 181: a 
78 040.0 

79 898.2 
81 756.4 

85 472.8 
87 331.0 
89 189.2 
91 047.4 

92 905- 6 
94 763.9 
96 622. I 
98 480.3 

100 338.6 
102 196.8 
104 055. o 
105 913.3 

I11 488. I 

83 614.6 

IO7 rog 77x* 629. ii 

Latitude 64°--Co-ordinates of cundurc 
f o r  11 

Longitude. 

o /  

0 1  
2 
3 
4 

" 5  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 - 3  
6 0 0  
7 - 3  
8 0 0  
9 0 0  

0 IO 

20 

1 0 0  

IO 

20 

2 0 0  

I O  00 
XI 00 
I2  00 
13 00 
I4 00 

1s 00 
16 00 
17 00 
I8 00 
I9 00 

2 0 0 0  
2I 00 
22 w 
23 00 
* a J  

25 OQ 
26 00 
27 00 
2800 
29 00 
3000 

Meters. 

815.6 
I 631. I 
2 446.7 
3 262.2 
4 077.8 

5 7  .9  
6524.5 
7 340.1 

8 155.6 
12 233.4 
16 311.2 
20 388. g 
24 466.6 

28 544.3 
32 621. g 
36 699.5 
40 777.0 
44 854.4 

48 931.7 
53 Oog.0 
57 086.2 
61 163.3 
65 240.2 

69 317.1 
73 393.9 
77 470.5 
81 546.9 
85 623.3 

89 699.5 
93 775.5 
97 851 

146 747 
'95 607 
244 418 
293 169 
34' 848 
390 443 
438 942 

487 333 

5 3 743 
631 739 
679 579 
727 252 
774 745 
822 049 
869 150 
916 037 

962 698 
1009 123 
1 055 300 
I IOI 216 
I 146862 
I rgz 226 
I 2 7 296 

I 326 512 
'1 370 635 

4 8 3 4  

si5 604 

1242062 

1414422 

Y 

Meters. 

0. I 

I. 0 
0.4 

1.7 
2.7 
3.8 
5 . 2  
6.8 
8.6 

IO. 7 
24.0 
42.6 
66.6 
95.9 

130.6 
170.6 
215.9 
266.5 
322.5 

383.8 
450.4 
522.4 

6 2.3 
770.2 
863.5 
962. I 

I 066. I 
1 175.3 
I 289.9 
1409.8 
1 535 
3 454 
6 '39 
9 590 

24 532 
31 037 , 

38 302 
46 326 
55 106 
64 639 
74 925 
85 959 
97 741 

IIO 265 
123,530 
I37 533 

152 269 
167 735 
183 927 
200 842 
218 475 
236 822 
255 879 
275 639 
296 100 
317 256 
339 I* 

5p 7 

3 % 



4.0 
2292.5 

C F . 0  
89.6 
8. I 
6.6 

2285. I 
3, 7 

80.7 
?O. 2 

2. 2 

2 2 j ; .  7 

6. 8 4. 
3.3 
1.8 

2270.3 

58.7 
3056.7 

4. 7 
2.8 

50.8 
48.8 

3046.9 
4.9 
.2. 9 

40.9 
39.0 

3037.0 

;.:E 
31.1 
29. I 

3027.1 

UNITED STATES ('OAST AND GEODETIC SURVEY. 

Latitude 6 5 O  to 66O-b-- of the parallel in meten. 

I- --- 

4' i 5' 
I 

1" Lat . 

0 '  

65 00 
I 
a 
3 
4 

65 05 
6 
7 
8 
9 

65 IO 
I1 
1 2  

I3 
I4 

65 ;; 
I7  
18 
19 

65 20 
a i  
aa 
23 
24 

65 25 
26 
17 
a8 
29 

66 30 
3': 
32 
33 
34 

65 35 
36 

38 
37 

39 

65 40 
41 
42 
43 
44 

05 45 
46 
47 
48 
4c 

65 50 
51 
52 
53 
54 

65 5s 
56 
57 
58 
59 

65 60 

9" 

117.94 - 87 
.80 
e 7 2  
f 65 

117.57 
* 50 
e43 
.35 
.28 

117.21 
I3 

7.06 
6.99 

* 91 
I 16.84 

* 77 
.69 
.62 
. 5 5  

116.47 
* 40 
32 

: 3 
116. IO 

6.03 
5.96 
.88 
.81 

115.73 
.66 
a58 
. S I  
. 4 4  

115.36 
. 2 9  

. I4 
07 

115.00 
4.92 

77 
70 

I 14.63 
* 55 
* 48 
.4I 
* 33 

114.26 . 18 

4.04 
3.96 

113.89 
.81 
.74 
.66 

5;  
~ 1 3 . 5 2  

.22 

. 85  

. I 1  

1' 

_ _  __ _- I 
52.42 

.39 

.35 

.32 
* 29 

52.26 

I9 
.22 

786.3 
5.8 
5.3 
4.8 
4.3 

783.8 
3.3 
2.9 
2.4 
1.9 

7&I. 4 
0.9 

80.4 
79.9 
9.4 

778.9 
8.4 
8. o 
7.5 
7; 0 

776.5 
6. o 
5 . 5  
5 . 0  
4.5 

774.0 
3.5 
3.0 
2 .5  

771.6 

0. 6 
70. I 
69.6 

769.1 
8.6 
8. I 

7.6 
7 .1  

766.6 
6. I 
5.7 
5 . 2  
4. 7 

764.2 
3.7 
3.2 
2.7 

2. I 

I. I 

2. 2 

761.7 

0 .7  
60.2 
59. 7 

759.2 
8.8 
8.3 
7.8 

I .  2 

756. 7* 8 

1572.6 
1.6 

70.6 
69.7 
8.7 

1567.7 
6.7 
5.7  
4.8 
3.8 

~562.8 
I. 8 

60.8 
59.9 8.9 

1557.9 
6.9 
5.9 
5 . 0  
4.0 

1553.0 

50.0 

49.0 
154 .0  

7 .0  
6. o 
5. I 
4.1 

1543- 1 

40. 2 
39.2 

1538.2 
7.2  
6.2 
5.3 
4.3 

1533.3 
2.3 
1.3 

30.4 
29.4 

1528.4 
7.4 
6.4 
5.4 
4.4 

1523.4 
2.4 
1.4 

20. 5 
'9.5 

1518.5 
7.5 

2 . 0  
I. 0 

2. I 
1. I 

c g  

6 
1513.6 

2358.9 
7.4 
5.9 
4.5 
3.0 

2351.5 
50.0 
48.6 

7 .1  
5.6 

2344.2 
2.7 

41.2 
39.7 
8.3 

2336.8 
5.3 
3.9 
2.4 

30.9 

2329.4 
8. o 
6.5 
5. a 
3.5 

2322. I 
20.6 
19. I 
7.6 
6. a 

2314.7 
3.2 
1.7 

:: 2 
2307* 5. i 

4.4 
2.9 

30'- 4 

2299.9 
8. .*. 

39.3' 
.29 
.27  
.24 

39. I9 
I7  

* I4 

a 0 9  

39.07 
* 05 

9.00 
8.97 

38.95 
92 

a 9 0  
' 87 
f 85 

38.82 
.80 
.77 
.75 
* 73 

38.70 . ' ~ 8  
65 

* 63 
.60 

38.58 
a 5 5  
.53 
* 50  
.48 

38.46 
* 43 
* 41 
.38 
* 36 

38.33 
-31 
.28 
.26 
.23 

38.21 
. 18 
.16 
* 14 . I X  

.22 

. I 2  

. 02  

38. og 
.06 
.04 

8.01 
7.99 

.94 

.86 

37.96 

:g 
37. s4 

3145.2 
3. 2 

41.2 
39.3 

7. 3 
3135.4 

3.4 
31- 4 
29.5 
7.5 

3125.6 
3.6 

21.6 
19.7 
7.7 

3115.7 
3.8 

11.8 
og. 8 
7.9 

3105.9 
4.0 

098. I 

4, I 

90.2 
88.2 

2.0  
100. 0 

3096.1 

2.2 

3086.3 

80.3 
78.4 

3076.4 
4.4 
2 . 5  

70.5 
68.5 

4.3 
2.3 

1% 84 
* 77 
. 7 1  
.64 
e58 

1% 51 
f 45 
.38 
.3I 
* 25 

104.18 

4.05 
3.99 
.92 

103.86 . :? 
* 73 
.66 

. I2 

. m  

103.53 
46 

.40 

.33 

.27 
103.21 

* I4 
07 

3.01 
2.94 

102.88 
.81 
.75 
.68 
.61 

102.55 
.48 
.42 
f 35 
* 29 

. 1s 

.09 

1.95 
101.89 

.82 
f 76 
.69 
63 

XOI. 56 
50 

.43 
37 

.30 
IOI.  23 

17 

I. 03 
0.97 

100. go 

102.22 

2.02 

. IO 

78.63 
.58 
.53 
.48 
.43 

78.39 
* 33 
* 29 
.24 
. I 9  

78. I4 
.09 

8.04 
7.99 
.94 

77.'89 
84 
.80 
.75 
. 7 0  

77.65 
.60 
. 5 5  
.so 
-45 

77-40 
.35 
.30 
1 25 

n. 16 

.06 
7.01 
6.96 

76.91 
.86 
.81 
76 

.7' 

76. 66 
.61 
* 57 
. 5 2  
47 

76.42 
.37 
32 

.27 

.21 

. I1 

. 2 2  

76.17 

* 07 
6.02 
5.97 

75.92 
.88 
83 

-78 
* 73 

75.68 

. I2 

3931.5 
29.0 
6.6 
4.1 

21.6 

3919.2 
6.7 

It: i 
09.4 

3906.9 
4.5 

902. a 
899.6  

7. 1 

3894.7 
92.2 
8 9 . 8  
7.3 
4.9 

3882.4 
79.9 

7.5 
5. c 
2. c 

3870.1 
67. t 

5 . 2  
2 .1  

60.3 

3857. E 
5.4 
2. s 

5 0 . 4  
48. c 

3845. f 
3. 

40. C 
38.1 

5 . 7  

3833.2 
30.7 
28. 2 

3.3 
3820. s 

18.4 
6. c 
3.5 

1 I . C  

3808. t 

801.,2 
798.7 

3. 
91.7 
88.g 
6.3 

3783.5 

5-  3 

6. I 

3. 

3796. ; 

- 

9'. 73 
.68 
.62 
.56 
- 5 0  

91-45 
.39 
.33 
.28 

91.16 

1.05 
0.99 
.93 

go. 88 
.82 
* 76 
* 70 
65 

90.59 
-53  
* 48 
42 

.36 
90. ?O 

24 
'9 

* 13 
* 07 

go. 02  

89.96 
.go 
* 84 
.79 

89.73 
67 

.61 
* 56 
50 

89. 44 
. .38 

.33 

.27  

.22 

. IO 

.21  

89-15 . IO 
9.04 
8.98 

* 92 

88.87 
.81 
.75 
69 

* 64 
88.58 

. 52  

.46 
41 
35 

88.29 

~3.064 i 26. 13 
.os6 . 11 . 048 . I O  

.os 

.06 

26.05 
-03 

6.00 
. 01 

5.98 
25.96 

* 95 
* 93 
* 92 
.P 

25.88 
* 87 
* 85 
.83 
.82 

25.80 
78 

* 77 
.75 
* 74 

25.72 
. 7 0  
* 69 
* 67 
.65 

25.64 
.62 
.60 
.59 
* 57 

25.55 - 54 - 52 - 5 '  - 49 
25.47 

.46 
-44 
* 42 
* 41 

25.39 
-37 
* 36 
* 34 
* 32 

25.3' 
* 29 
.28 
.26 
f 24 

25.23 

.039 

.031 

[3. 023 
.or5 
* =7 =- 999 
f 990 

t2. 982 
.974 
.966 
.958 
.950 

t2. 941 
.933 
.925 
.9'7 
.909 

L2. 000 
.69a 
.884 
.876 
.868 

[2. 859 

.a43 

.835 

.827 
:2. 818 

.810 

.802 
* 794 
.786 

.851 

:a. 777 - 769 
.761 
753 - 744 

2.736 . .]a8 
.7m 
.712 
* 703 

2.695 . 687 
.679 
.67r 
. 662 

2.654 . 646 
.638 
.629 
.621 

2. 613 
7 

. 16 
'3 

52. og 
.06 
i. 03 
1-99 
-96 

5'. 93 
-90 
.86 
* 83 
.80 

51.77 
* 73 
' 70 
* 67 
. G ?  

51-60 
* 57 
* 54 
' 50 
* 47 

51.44 
.4I 
' 37 
' 34 - 3' 

51.27 
* 24 

' 17 
* 14 

51.  I 1  
.08 
* 04 

I. 01 
0.98 

50.95 
* 91 
-88 
* 85 . 81 

50.78 
* 75 

. 2 1  

.71 

.20 

. 16 

65.12 
.07  

5.03 
4.99 
.95 

64.91 
.87 
* 83 
.79 
' 75 

64.71 
.6 t  
.63 
.58 
.54 

64.50 
.46 
* 42 
38 
34 

64.30 
.26 

. I 7  
'3 

64. og 
.os 

4. or 
3.97 
.93 

.22 

63.89 
.85 
.81 
* 76 
* 72 

63.68 
.64 
.60 
.56 
. 5 2  

63.48 
a 4 4  
.39 
* 35 

.58 I 63.27 .23 
* '9 
. 1s 

63.06 
. IO 
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Lt. 

O I  

65 a 
5 

4 

65 0; 

7 
E 
s 

65 IC 

I3 
I4 

IC 
17 
I8 
19 

65 2c 

I 1  
I2 

65 15 

21 
25 

23 
24 

65 25 
26 
27 
28 

24 

65 3c 
3' 
32 
33 
34 

65 35 
36 

38 

65 40 

37 

39 

41 
42 
43 
44 

65 45 
46 
47 
48 
49 

65 50 
51 
52 
53 
54 

65 55 
56 
57 
58 

65 2 
_L 

Value of I" 

Meters. 
30.97' 

I 
I 
I 
I 

30'971 
I 
2 
2 '  
2 

30.972 
2 
2 
2 
2 

30. >72 
2 
1 
2 
2 

3 a  972 

3 
3 
3 

30.973 
3 
3 
3 
3 

3 a  973 
3 
3 
3 
3 

30.973 
4 
4 
4 
4 

30.974 
4 
4 
4 
4 

30.974 
4 
4 
4 
4 

30.975 
5 
5 
5 
5 

30.975 
5 
5 
5 
5 

30.975 

2 

~ ~~ 

dle latitude 65' 30' I Of I' (I Sums of seconds for mid- 

I /  

I 
2 
3 
4 

2 
7 
8 
9 

IO 
I 
2 

3 

'2 
i 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 
- 

i&etcrs. 

30.97 
61-95 
92.92 

123- ss 
I 4.87 

216.81 
247.79 
278.76 

309.73 
340.70 
371.68 
402.65 
433.62 
464- 60 
495.57 
526.54 
557.52 
588.49 

619.46 
650.44 
681.41 
712.38 
743.36 
774.33 
805.30 
836.27 
867.25 
898.22 

929. I9 
960.17 
991. I4 

1053.09 
1084.06 

I 146.01 
I 176.98 
1207.95 

1238.93 
1269.90 
I 300.87 
1 33I.Q 
I 362.82 
1 393.79 
1424.76 

I S . &  5 

I 022. I 1  

1 1 1 5 . 0 3  

; ga: ;; 
1517.68 

I 548.66 
I 579.63 
I 610.60 
I 641.58 
1 672.55 
1 703.52 
1734.50 
1765.47 
1 7 9 6 . 4 4  
I 827.41 
I 858.39 

Continuous sums of min- 
U.LS from latitude 6 5 O  00' 

I 

I 
2 
3 
4 

i 
H 
9 

IO 
I 
2 
3 
4 

I i  z 
9 

20 
I 
2 

3 
4 

2i 
i 
9 

30 

a 
3 
4 

I 

3i 
7 
8 
9 

40 

3 
4 

1 
2 

z 
9 

50 

3 
4 

I 
2 

l 
b - 

Meters. 

I 858.3 

5 574. 
7 433.1 
9 291.4 

11 149.7 
13 007- 9 
14 866.2 
16 7 ~ 5  

18 582.8 
20 4 4 1 .  I 

24 157. 
26 016. I 

27 874.4 
29 732.7 
31 591. I 
33 449.4 
35 307- 7 
37 166. I 
39 024.4 
40 882.8 
42 741.2 
44 599.5 
46 457.9 
48 316.2 
50 174.6 
52 033.0 
53 %I. 4 

55 749.8 
57 608.2 
59 466.5 
61 324 9 
63 183.3 
65041 8 
66900.2 
68 758.6 
7 0  617. o 
72 475.4 

74 333.9 
76 192.3 
78 050.7 

3 716.5 

22 299.5 

79 909.2 
81 767.6 
83 626. I 
85 484.5 
87 343.0 
sg 201.4 
9' 059.9 

92 918.4 
94 776.8 

98 493. 
100 352.3 
I02  210.8 

105 927. 

96 63s. 8 

104 069. j 

111 503.3 

fc3r 111 

Longitude. 

M C t W S .  

786.3 
I.  572.6 
2 358.9 
3 145.2 

4 717. 
5 504-0 
6 290.3 
7 076.5 

3 931. g 

7 862. g 

15 725. 
19 657. 1 
23 588.5 
27 519.8 
31 45'. 1 
35 382.3 
39 313.4 
43 24e 5 

47 175.5 
51 106.5 
5 037.3 

62 898.7 
66 829.2 

11 7 9 4 4  

55 968.0 

;: 78 620. zg: 8 I 

82 550. I 

86 479.9 
90409.7 
94 339 

141 479 
188 584 

329 568 
376 413 
423 165 

469 810 
516 338 
562 736 
608994 
655 1 0 0  

701 0 4 1  
746 807 
792 387 

8 2939 

927 ssg 
972 608 

I or7 082 
I 061 30 

2: g 

847 768 

I 105 *si 
I 148936 
1 192 327 
123 420 

I 362 800 

I 275 203 
: 320667 

Mekrs. 

0. I 
0 .4  
0 .9  
1.7 
2.6 
3.7 
5. 1 
6.6 
8.4 

IO. 4 
23.3 

93.3 
127.0 
165.8 
209.9 
259.1 
313.5 

373.1 

g: 8 

437* 507. t 
583.0 
663.3 
748.8 
839.9 
935.4 

I 036.4 
I 142.6 

1 2549 
I 370.6 
1 492 
3 358 
5 968 
9 323 

30 172 

37 235 
45 035 

62 37 
72 835 
83 561 
95 012 

107 186 

'33 68 

148 01 I 
16 cyz 

'95 217 
212 353 
230 182 
u8 699 
267 go1 
287 782 
308 337 
329 560 

53 269 

120 078 

17 d 779 
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I 
Lat. 

O I  

66 oc 
I 
2 

3 
4 

66 0; 

7 e 
9 

66 IO 
11 
I 2  

I3 
14  

16 

18 
19 

66 2 0  

66 15 

i 7  

2 1  
22  

23 
24 

66 25 
26 
17 
28 
29 

66 30 
3' 
32 
33 
34 

66 35 
36 
37 
38 
39 

66 40 
41 
42 
43 
44 

66 45 
46 
47 
48 
49 

66 50 
5 1  
5 2  
53 
54 

66 55 
56 
57 
58 
59 

66 60 

- 
I/' 

- 
12. 61: 
. 60: 
* 59( . 58t . 58( 

12. 5:: 
. 56. 
. 5 5 :  
* 54; 
. 53! 

rz. 531 . 522 
. 51r 

.5d 

.49f 
12. 485 

.481 
* 472 
.46: 
* 4 s  

[I. 448 
.44c 
.43g 
.423 
.415 

[a. 407 
* 399 
* 39a 
.382 
.374 

'2. 366 
* 357 
.349 
.341 
* 332 

,316 
.3& 
' 299 
.291 

'2. 283 
. 2 7 5  . 266 
. 2 5 8  
. 2 5 0  

2.241 
* 233 
. 2 2 5  

. a 1 7  

.208 

:2. 324 

2. 200 
. 192 
. 183 
.I75 . 167 

2.159 . '50 . 142 
. 134 
: I25 

2. 117 

37-84 
.81 
* 79 
77 

f 74 
37.72 

* 69 - 67 
.64 
.62 

37.59 
* 57 
.54 
* 52 
-49 

37.47 
*e, 
.42 
* 39 
37 

37.34 
* 32 
* 29 

27 
-24 

37-22 

17 
. 15 

. 2 0  

. I2 
37.10 

.07  
* 05 

7.00  
36- 97 

* 95 
.92 
e 9 0  
87 

36.85 
.82 
.& 
77 

.75 
36- 72 

. 7 0  

.68 
65 
63 

36.60 
58 
55 
53 

.so 
36.48 

.45 
e43 
* 40 
* 38 

36.35 

. 02  

4" 

50.45 
.42 
. 39 
* 35 
.32 

50.29 
* 25 

* 19 
* 15 

50. I 2  
.og 
.06 

50.02 

49.99 
49.96 
.92 
.89 
.86 
* 83 

49.79 
* 76 
* 73 
69 

.66 

49.63 
.59 
.56 
.53 
.49 

.22 

49: 46 

* 36 

.43 
* 40 

.33 
49.30 

.26 
23 

. 16 

49.13 

.07 

.03 
9. - 

48.97 
* 93 
.90 
.87 
83 

48.80 
* 77 
.73 
. 7 0  - 67 

.20 

. IO 

48; @& 
57 

* 53 
* 50 

4 . 4 7  

Latitude 66O to 67O--Arcs of the @el in metus. 

5" 

63.06 
3.02 
2.98 
-94 
.90 

62.86 
.82 
.78 
.73 
* 69 

62.65 
.61 
57 

* 53 
49 

62.45 
* 40 
* 36 
32 

.28 

62.24 

. 16 

.08  
62.03 

1-99 
.95 
.9I  
87 

61.83 
79 
75 
70 

.66 
61.62 

f 58 
* 54 
.so 
.45 

61.41 
.37 
* 33 
29 

* 25 

61.21 
* 17 

*og 
* 04 

61.00 
0.96 

.92 

.88 
* 84 

60.79 
* 75 
. 7 I  
.67 
63 

60.59 

.20 

. I2 

.I2 

W' 

75.68 
.63 
* 58 
.53 
* 48 

75.43 
* 38 
.33 
.28 
.23 

75-18 
* 13 
.08 

5 . 0 4  
4.99 

74.94 
89 .as 

.79 
* 74 

74.69 
.64 
* 59 
* 54 
* 49 

74.44 
39 

.34 
f 29 
.24 

74. '9 
14 
.09 

4.24 
3.99 

73.95 
a 9 0  
85 

.& 

.75 

73.70 
* 65 
.60 
* 55 
* 50  

73.45 
.40 
* 35 
* 30 
* 25 

73-20 
* 15 

. 0s 
3.00 

72.95 
.90 
* 85 .& 
* 75 

72.70 

. IO 

88.29 
.23 

.of 
88. LX 

7.95 
.89 
.83 
* 77 

87-71 
.6C 
.& 
* 54 
.4E 

87.43 
* 37 
* 31 

25 
. 19 

87.14 
- 0 8  

7.02 
6.96 
-91 

86.85 
* 79 
73 

* 67 
.62 

86.56 
* 50 
.44 
' 38 
* 33 

86.27 

. 15 

6.04 

: 2 

. 2 1  

. 10 

85-98 
.92 
.86 
. S I  
75 

85. 69 

- 5 2  
46 

85.40 

: ;; 

: 3 
.23 
* 17 

85. I I  

5.05 
4.99 
.94 
.88 

%. 82 
- 

- 
0// 

- 
100. 9c 

.84 

. 7 7  

.7 '  
64 

100.57 
* 51 
.44 
.38 
* 31 

100. 25 
. I 8  

100.05 
99.98 
99- 9' 

.85 
* 78 
.72 
' 65 

99.58 
* 52 
.45 
.39 
32 

99.25 
.18 

9.05 
8.99 

98.93 
.86 
.79 
73 

.66 

98.59 
.53 
.46 
* 39 
.33 

98.26 

* 13 
.06 

8.00 

97.93 
.87 
.& 
.74 
.67 

97-60 
* 53 
* 47 
' 40 
34 

97.27 

* 14 
* 0 7  

7. 00 
96.94 

. I 1  

. I2 

. 2 0  

. 2 0  

W' 

> 
I 13. 52 

e 4 4  
* 37 

29 

113.15 
07 

3.00 
2.92 

112.78 
* 70 
.63 
. 5 5  
.48 

112.40 
.33 
.26 . I 8  

. 2 2  

* 85 

. I 1  

112.03 
I. 96 

* 89 
.81 
* 73 

111.66 
* 59 
.SI 
.44 
.36 

111.29 

. I 4  
I. 07 
0.99 

I IO. 91 
84 

. 7 7  
69 

.62 

I IO. 55 
.47 
.40 
* 32 
* 25 

110. I7  

IO. 03 

.88 

.22 

. IO 
09.96 

Iog. 80 
.73  
' 65 
.58 
.so 

109.44 

: 3 
.20 

. I 3  
109.05 

756.8 
6 .3  
5.8 
4. 5 *  2 

7'54.3 

1: 2 
3.8 

2.3 

751.8 
1.3 
0 .8  

50.4 
49.9 

749.4 
8.9 
8.4 
7. 9 
7.4 

746.9 
6.4 
5.9 
5.4 
4.9 

744.4 
3.9 
3.4 
2. 9 
2.4 

741.9 
1.4 
0 .9  

40.4 
39.9 

739.5 
9.0 
8. 5 
8. o 
7.5 

737.0 
6.5 
6. o 
5 . 5  
5.0 

734.5 
4 .0  
3. 5 
3.0 
2.5 

732- 0 
1.5 

0. 5 
30. o 

729.5 
9 .0  
8.5 
8. o 
7.5 

727.0 

I .  0 

8' 

1513.6 
2.6 
I. 6 
IO. 6 
og. 6 

1508.6 
7.6 
6.6 
5.7 
4 .7  

'503.7 
2. 7 
1.7 

500.7 
499.7 

1498.7 
7. 7 
6. 7 
5 .8  
4.8 

1493.8 
2.8 
I. 8 

90.8 
89.8 

1488.8 
87.8 
6.8 
5.9 
4.9 

1483.9 
2. 9 
1.9 

80.9 
79.9 

1478.9 
7.9 
6. 9 
5.9 
4.9 

1473.9 
2.9 
I *  9 

70. o 
1469. o 

8 . 0  
7.0 
6. o 
5 . 0  

1464. o 
3.0 

60.0 

1459.0 
8. o 
7 . 0  
6. I 
5. I 

1454.1 

I. 0 

2.0 
I .  0 

~~ 

2270.3 
68.8 

7.4 
5.9 
4.4 

2262.9 
1.4 

60.0 
58. 5 

7.0 

2255.5 
4.0 
2. 5 

51. I 
49.6 

2248. I 
6.6 
5. I 
3.6 

2240.7 
39.2 
7.7 
6. 2 
4.7 

1.7 
30.3 
28.8 

7. 3 

2225.8 

4. 

2. 1 

2233. 2 

2. 2 
21* '9. i 

2218.4 

5.4 
3.9 
2.4 

2210.9 
09.4 

7.9 
6.4 
4.9 

2203.5 

200.5  

199.0 
7. 5 

2196.0 
4. 5 
3.0 
1. 5 

90.0 
2188.5 

7. I 

4. 1 
2. 6 

2181. I 

6.9 

2 . 0  

5.6 

4' 

3027. I 
5. I 
3.2 

19. 2 

5.2  
3.3 

11.3 

09.3 

3007.3 
5.4 
3.4 

3001.4 
2999.4 
2997.4 

5.5 
3.5 

91.5 
89.5 

2987.5 
5.6 
3.6 

79.6 
2977.6 

5 . 7  
3. 7 

71.7 
69. 7 

2967.7 
5.7 
3.8 

61.8 
59.8 

2957.8 
5.8 
3.8 

51.9 
49.9 

2947.9 
5 . 9  
3.9 

41.9 
39.9 

2937.9 
6. o 
4.0 
2.0 

30. o 

2928. o 
6. o 
4 .0  
2 . 0  

20. I 

21.2 

3017.2 

81.6 

2918. I 
6, I 
4. I 
2. I 

10. 1 
2908.1 

5/ 

3783.9 
81.4 
78.9 

6.5 
4.0 

3771.5 
69. I 
6. 6 
4. I 

61.6 

3759.2 
6.7 
4. 2 

51.8 
49.3 

3746.8 
4.3 

41.9 
39.4 
6.9 

3734.4 
32. o 
29.5 

7.0 
4.5 

3722.0 
19.6 
7. I 
4.6 

3709.7 
7- 2 
4. 7 

702.2 
699.7 

3697.3 
4.8 

12. I 

92. 3 
89.8 
7.3 

3684.9 
82.4 
79.9 
7.4 
4.9 

3672.4 
70. o 
67.5 

5 .0  
2 . 5  

3660. o 
57.5 

5 . 0  
2.6 
50. I 

5. 1 
2. 6 

40. I 

3647.6 

37.6 
3635. ' - 
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Lat. 

-- 
O I  

6600 
I 
2 
3 
4 

66 og 

7 
8 
9 

66 IO 
I 1  
I2  
13 
14 

66 IS 
16 
17 
18 
19 

6610 
21 
22 
23 
24 

26 
27 
28 
29 

66 25 

66 30 
31 
32 
33 
34 

66 35 
36 
37 
38 
39 

6640 
41 
42 
43 
44 

66 2 
47 
48 
49 

66 50 
5 1  
5 2  
53 
54 

66 55 
56 
57 
58 
59 

6 6 6 0  

'alueof 1'1 

Me:mS. 
30.975 

5 
5 
5 
5 

30.976 
6 
6 
6 
6 

30.97; 

30.9766 

6 
6 
6 

6 
6 
6 

30- 977 
7 
7 
7 
7 

30.977 
7 
7 
7 
7 

30.977 
7 
7 
7 
8 

8 
8 
8 
8 

30. 978 

300.978 
8 
8 
8 
8 

8 
8 
8 
9 

30.979 
9 
9 
9 
9 

30.979 
9 
9 
9 
9 

30.979 

30.978 

Latitude 6 6 O  to 67°-Meridiod uca. 

Sums of secoids for mid- 
dle latitude 6 6 O  30' 

I' 

I 
2 
3 
4 
5 
6 

i 
9 

10 
I 
a 
3 
4 

la 

i 
9 

10 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3a 
I 
9 

40 
I 
2 
3 
4 

45 
7 
8 
9 

50  

3 
4 

I 
2 

52 
3 
b 

Meters. 

30.98 
61.95 
92.93 

123.91 

1 4 8 9  

216.Q 
247.82 
278.80 

309.77 
340.75 
371.73 
402.70 
433.68 
4% 66 

&86 

72: 2 
5% 59 

8: ;: 
5 - 5 7  

619.54 

712.48 
743.45 
774.43 
805.41 
836.39 
867.36 
.898.34 

929.32 
960.29 
991.27 

I 022.25 
I 053.33 
I &.20 
I 115.18 
I 146.16 
1 177.13 
1208. I 1  

I 239.09 
I 270.07 
13O!*aq 
1332.02 
I 363.00 
1393.98 
1424.95 
1455.93 
I 486.91 
1517.88 

1 54.86 
1579.84 

I 641.79 
I 672.77 
1703.75 
1734.73 
1765.70 

1 8&63 

I 610.82 

; p.z 

value of I' 

-- 
Meters. 
1858.51 

* 52 
* 52 

52 - 53 
1858.53 

-54 
* 54 - 54 
* 55 

IY8.55 
-56 
-56 
-56 
-57  

1858- 57 
e58 - 58 
* 59 
-59 

1858: g 
.60 
.61 
.61 

1858.61 
.62 
.62 
-63 
-63 

1858.63 
.4 
.4 
65 

.65 
1858.65 

-66 
.66 
e67 
67 

1858.67 
.68 
.68 
a 6 9  

-69 
1858.69 

a 7 0  
* 70 

71 
e 7 1  

1858.71 
a. 72 - 72 
73 
73 

1858.73 
* 74 
* 74 - 75 
* 7s 

1858.75 

Continuous sums of mia- 
ites from latitude 66' 00' 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

I a  

1 
9 

10 
I 
2 
3 
4 

la 
7 
8 
9 

30 
I 
2 
3 
4 

3a 
7 
8 
9 

40 
I 
2 

3 
4 

45 
7 
8 
9 

50 

3 
4 

I 
2 

& 
9 

Q 

Meters. 

I 858.5 
3 7 1 7 . 0  
5 575.6 
7 434.1 
g 292.6 

I 1  151.1 
13009.7 
14 868.2 
16 726.8 

18 585.3 
20 443.9 
22 302.4 
24 161.0 
26 org. 6 
27 878.2 
29 736.7 
31 595.3 
33 453.9 
35 312.5 

37 1 7 1 . 1  
39 029- 7 
40888.3 
42 746.9 
44 605. 5 
46 464. I 
4 322.7 
50 181.3 
52 040. o 
53 898.6 

55 757.2 
57 615.8 
59 474.3 
61 333.1 

65 050.4 

68 767.7 

72 485.1 

74 343.8 

79 919.8 
81 778.5 
83 637.2 
85 495.9 
87 354.6 
89 213.3 
91 072.0 

63 191.8 

66 gog. 1 

7 0  626.4 

76 202.4 
78 061. I 

;g: : 
96 648. I 

IOO 365.6 
102 224.3 
~ a q  083.0 
105 941.8 

111 518.0 

98 506.9 

107 800.5 
109 659.3 

Latitude 6 6 O A h - o -  

Metkrs. 

756.8 
I 513.6 
2 270.3 
3 027. I 

3 783.9 
4 540.7 
5 397.5 
6 054.2 
6 811.0 

7 567.8 
11 351.7 
1 135.5 

22 703. I 

26 q86.8 
30 270.5 
34 054.2 
37 837.8 
41 621.3 

4 5 4 4 . 8  
49 188. I 
52 97 1 * 4 
56 754.5 
60 537.6 
64 320.6 
68 103.5 
71 886.2 
75 668.8 
79 45'. 3 

83 233.7 
87 015.8 

I 6 168 

1 8 919.3 

1 1 5 0 4  r 798 
226 793 
272 024 
317 187 
362 269 
407 259 

452 I45 
496 916 
541 561 
586 069 
630 427 
674 625 

762 495 
soq I45 
849 590 

718 652 

892 820 
93g 822 

: ::; 3 

: ;;: i!$ 

97 586 

1063 357 

I 188461 
1 229 571 

I 0 2 1  IO1 

0. I 
0 .4  
0 .9  
I .  6 

3. a* d 
4.9  

8.1 

22.6 
40.2 
62.8 
90.5 

123. 2 
160.9 
203.6 
251.4 
,304. a 

362. o 
424.8 
492.7 
565.6 
4 3 . 5  
726.5 
814.4 
907.4 

1-5.4 
1108.5 

I 216.6 
1 329.7 
1448 
3 257 
5 790 
9 045 

13 022 
17 719 
23 136 
29 271 

36 122 

6 .4  

IO. I 

43 689 
51 968 
60 958 
7 0  656 
81 060 
92 168 

103 976 
I 16 482 
129 682 

I43 573 
158 152 

I73 414 
189 356 
205 974 
223 2 4  
241 221 
259 s40 
279 118 
199049 
319 627 
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I// 

11.117 
. 1 q  

. q 2  

. I O 1  

- 

Latitude 67O to 6 8 O - d -  of the parallel in meters. 

$// 

24.23 

.18 

.22  

.20 

2181. I 

79.6 
8. I 
6.6 
5.  1 

2173.6 

70.6 
69.1 
7.6 

2166. I 
4.6 
3.2 
1.7 

60.2 
2158.7 

7.2 
5.7 
4.2  
2.7 

2151.2 
49.7 
8. 2 
6.7 
5 '  

3143.7 
3. 2 

40.7 
39.2 

7. 7 

2136.2 
4.7 
3.2 
1.7 

30.2 
2128.7 

7. 2 
5.7 
4.2 
2.7 

2. I 

2121.2 

. 

4 . 4 7  
.& 
.40 
.37 

60.59 72.70 84.82 96.94 ::'9.05 
.55 .65 ..76 .87  8.98 
.So .60 . 70  .81 . g ~  
.46 . 5 5  .65 .74 .83 

e 3 4  .42 .SO .59 .67 .76 

2908. I 
6. I 

4. I 

900.1 
2898.2 

6.2 
4 . 2  

P* 2 

2888.2 
6.2 
4 .2  

80.2 
2878.2 

6.2 
4.2 

70.2 

6.3 
4.3 
2.3 

2. I 

2.2 

2.2 

2.2 

2868.3 

60.3 

3635. I 
2. 7 

30.2 
27.7 
5. 2 

3622.7 
20. 2 

17.7 
5.2 
2.7 

3610.2 
07.7 

52: 4 
3600.3 
3597.8 

5.3 
2.8 

90.3 
87.8 

3585.3 
2.8 

80.3 
77.8 
5.3 

sq.53 
.47 
.4I 
.35 
.30 

84.24 
.18 
.12 

.07 
4.01 

96-61 
-54 
a47 
a41 
-34 

96.27 
.21 

.14 

.07 
6.01 

83.95 
.89 
.83 
e 7 7  
.72 

95.94 
.87 
.81 
*74 
.68 

1439. I 
8. I 
7. I 
6. I 
5.1 

' 

83.66 
.60 
.54 
.49 
-42 

83.37 
.31 
.25 
.19 . I3 

95.61 
a54 
.48 
'41 
e 3 4  

9 5 . 1  

.14 

.07 
5.01 

.21 
714- 6 

3.6 
4.1 

3. I 
2.6 

712. I 
1.6 

0. 6 
I. I 

IO. I 

709.6 
9. 1 
8.6 
8. I 
7.6 

7. 1 
6. I . 5 .  I 

rq2q .1  
, 3. I 

2. I 

1419.1 I 
8. I 

2858.3 
6.3 
4-3 
2.3 

50.3 

3572. 
70.3 
67.8 

5 .  2. i 

1 Lat. 
4/  I , 

I- 
o /  

67 00 

2 

3 
4 

--I 
36.35 

* 30 
.28 

727.0 
6.5 
6. o 

1454.0 
3. 1 

50. I 

4.0 8. I 
7. I 
6. 7 

5.  I 

2. I 
I. I 

, .25 
36.23 

.18 
* I5 

. 20  
60.38 108.68 

.61 

.53 
46 

.38 

108.31 
23 

. r6  

.08 
8.01 

107- 93 
.% 
* 78 
* 71 

107.56 
.48 
.4I 
* 33 

~ .26 
107.18 . I1 

72.45 
.40 
.35 
.30 

25 

72.20 
'5 

.06 

71.96 
* 9' 
.86 
.81 
.76 

. I1 

2.01 

1 36. IO 

e13 

.os I .21  

60.17 
. I3 
.og 
05 

60.01 

59.96 
92 

.88 

.s4 .& 
59.76 

72 
.67 
63 - 59 

'7: 1 
2. I 

j22. o 

0.6 
I. I 

20. I 

719.6 
9. 1 
8.6 
8. I 
7.6 

I. I 
40.1 I 

~ .88 :PI 
1434.1 

3. 1 
2. I 
I. I 

30. I 
1429. I 

8. I 

71.21 
. 16 

.06 

. I 1  

I. 01 

70.96 
.91 
.86 
.81 
* 76 

70.71 
.66 
.61 
* 56 
5' 

70.46 
.41 
.36 
* 31 
.26 

70.21 
. r6 . I1 
.06 

70.01 

69.96 
* 91 
.86 
.81 
76 

69-71 

83.07 
3.02 
2.96 

a 9 0  
.84 

$2.78 
* 72 
.66 
.61 
55 

82.49 
43 

* 37 
* 32 
.26 

82.20 
* I4 .os 

1-97 

81.91 
f 85 
79 

.73 
67 

81.62 
* 56 
.so 

2.02 

w.94 .a 
.81 
* 74 
.68 

94.61 
.54 
.48 
* 41 
-34 

94.28 

. I4 
. .& 
4.01 

93.94 
.88 
.81 
74 
.68 

. 2 1  

93.61 
* 54 
-47 
a41 
34 

93-28 
.21 
* 14 
. 0 7  

3.01 
92.94 

2848.3 1 3560.3 
6.3 57.8 

106.81 
.73 
.66 
.58 
.5 '  

106.43 
.36 
.28 

. I3 

106.06 
5.98 
e91 
* 83 
. f6  

. 2 1  

105.68 
.61 
.53 
.46 
-38 

105.31 
.23 
.16 
.08 

5.01 
104. 93 

.86 

.78 

.71 

.64 
104.56 

I. I 
20.1 I 

37 
38 

7.1 I 
6. I 

39 

67 40 
41 
41 
43 
44 

67 4s 
46 

58.92 
.88 
.84 

2828.3 3535.3 
6.3 2.8 
4.3 30.3 
2.3 27.8 

20.3 5.3 

707.1 
6.6 
6: I 
5.6 
5. 1 

704.6 
4. 1 
3.6 
3.1 
2.6 

I. 6 
1. I 
0.6 

700. I 

1414.1 
3. 1 
2. I 
I. I 

IO. I 
.& 
* 76 

I 144. I 
8. I 

35.23 

. 18 
* 1s 
13 

. 2 0  

s 
49 

67 50 
51 

* 59 
* 55 

58.51 
.46 
e 4 2  
38 

- 3 4  
58.30 

.26 

. 2 1  

.I7 

52 
53 
54 

4.3 !. _. i 

2: i 
90.2 87. 90'il 

z r 2  
800.2 500.3 

2798.2 3497.8 
6. 2 

4.2 
2*2  

2788.2 3485.3 

67 55 
56 
57 

67 2 
58 .44 

.;I 
81.32 

. I j  
9-09 
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Sums of secoids for mid- 
dle latitude 67O 3d 

- 
h t .  

-- 
o /  

67 00 

3 
4 

6 
7 
8 
9 

67 IO 

13 
14 

I 
2 

67 0s 

I1 
I2 

67 ;g 
I7 
18 
I9 

67 20 
21 
22 
23 
24 

67 ;g 
27 
28 
29 

67 30 
31 
32 
33 
34 

67 35 
36 

$ 
39 

'67 40 
41 
42 
43 
44 

67 45 
46 
47 
48 
'49 

67 50 
5' 
52 
53 
54 

67 5 s  
56 
57 
58 

67g - 

vplue of I, 

- 

-- 

Jalueof I/? 

M-dWS. 

30.979 
9 
9 
79 
80 

30.980 
0 
0 
0 
0 

30.980 
0 
0 
0 
0 

30.980 
0 
0 
0 
0 

30.981 
I 
I 
I 
I 

30.981 
I 
I 
I 
I 

30.981 
I 
I 
I 
I 

30.982 
2 
2 
2 
2 

30.982 
2 
2 
2 
2 

30.982 
2 
2 
2 
2 

30; 982 
3 
3 
3 
3 

3 
3 
3 
3 

30: 983 

30.983 

/ I  

I 
2 
3 
4 
5 
6 

!i 
9 

10 
I 
2 
3 
4 

I56 
7 
8 
9 

20 
1 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 
35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 
45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 

2 

Mefcrs. 

30.98 
61. g6 
92-94 
123.92 
1 4.91 

216.87 
247.85 
278.83 

39-81 
340.79 
371.77 
402.76 
433.74 
464.72 
495.70 
526.68 
557.66 
588.64 

619.62 

712.57 
743.55 
774.53 
805. 51 
836.49 
867.47 
898.46 

929.44 
960.42 
991 * 40 

I 022.38 
1 053.36 
1 084.34 
I 115.32 
I 146.30 
1 177.29 
I 208.27 

1 239.25 

I 301.21 
1 332. I9 

1 394. '5 
I 425.14 
I 456.12 
I 487. IO 
I 518.08 

1 5 5 . 8 9  

%: ;; 

I 270:23 

1 363.17 

1 549.06 
1580.04 
I 611.02 
I 642.00 
I 672.99 
1 703.97 
I 734.95 
1765.93 
1796.91 
I 827.8g 
I 858.87 

Meters. 
1858.75 

* 76 
.76 
77 
77 

1858.77 
78 
78 

* 79 
* 79 

.& 

.&I 

.SI 

.81 
1858.81 

.82 

.82 

1858.79 

.83 , 
* 83 

1858.83 
e 8 4  

.Q 

.84 
85 

1858.85 
.86 
.86 
.86 

1858.87 
.88 
.88 

. .88 

1858.89 
-90 
.90 
-90 
* 91 

1858. gr 
* 92 
92 
92 - 93 

* 93 
-94 
-94 
-95 

1858.95 
* 95 
e96 
e96 
-97 

1858.97 
97 
98 
-98 
-98 

1858. gg 

87 

-89 

1858.93 

Zootinuous sums of min- 
itesfrom latitude G7O 00' 

/ 

1 
2 
3 
4 

i 
7 
8 
9 

IO 
I 
2 
3 
4 

'56 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 
35 
6 

I 
2 

i 
9 

qo 

3 
4 
45 
6 
7 
8 
9 

50  

3 
4 

I 
2 

I 
2 

7 
8 
9 
60 

Mer.c?.s. 

I 858.8 
3 717.5 
5 576.3 
7 435.0 
9 293.8 
11 152.6 
13 011.4 
14 870.2 
16 728. g 

18 587.7 
20 446.5 
22 305.3 
24 164. I 
26 022 g 
27 881.8 
29 740.6 
31 599.4 
33 458.2 
35 317.0 

37 175.9 
39 034.7 
40 893.6 
42 752.4 
4 611.2 

' 46 470. I 
48 329.0 
50 187.8 
52 046.7 
53 905.5 

55 764.4 
57 623.3 
59 482.2 

63 199.9 

66 917.7 . 

70 635.5 

61 341.0 

65 058.8 

68 776.6 

72 494.4 

74 353.3 
76 212.2 

79 930.1 
81 789.0 
83 647.9 
85 506.9 
87 365.8 
89 224.7 
91 083.7 

92 942.6 
94 801.6 
96 660.5 
98 519.5 

1 0 0  378.4 
I02 237.4 
104 096.4 
105 955.4 
107 814.3 
Iog 673.3 

78 07I.F 

I11 532.3 

Mtude 67°-Coordinota of CUrpBtM 

Longitude. X 

Mefc?.s. 

727. I 
1 4  4.1 
2 151. I 
2 gos. I 
3 635.1 
4 362.2 
5089.2 
5 816.2 
6 543.3 

7 270.3 
1 0  905.4 
I4 540.5 
18 175.6 
21 810.6 
25 445.6 
29 080.6 
32 715.5 

43 619.9 
47 254.5 
50 889. I 
54 523.5 
58 157.9 

65 426.3 
69060.3 
72 694.2 
76 328. o 

79 961.6 

61 792. I 

:; 52% I 
130 815 
I74 367 
217 874 

304 7og 
348 014 
391 229 

434 343 
477 345 
520 224 
562 969 
605 568 
648 01 I 
6go 287 
732 384 
774 293 
816 002 

857 500 
898 776 
9 9821 
9 b  623 

261 325 

I 021 173 
I 061 458 

1 141 I97 
I 180629 
1 219 757 
1 258 571 

1 IO1 470 

~ 

Illrkrs. 

0. 1 
0.4 
0.9 
I. 6 
2.4 

6. a 
7.9 

9.7 
21.9 

87.6 
119.1 
155.7 
197. I 
243.3 
294-4 

350.4 
411.1 
476.9 
547.5 
622. g 

4- 3. a 

28 

3: f 
878.4 
973.3 

1 177.4 
I 287. I 
I 401 
3 I53 
5 605 
8 756 
I2 605 
17 152 
22 395 
28 334 

34966 
42 289 
50 303 
59 004 
68 391 
78 461 
89 212 
100'640 
112 744 
125 519 

138 962 
I53 070 
'67 840 

1073.0 

IS3 I99 34 '% 
233 4 8  
216 078 

251 4 
270 IZO 
289 402 
309 311 

5314 W L l O  
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Intitude 6 8 O  to 6go-ua of the @el in metem. 

Lat . 

o /  

6800 
I 
2 

3 
4 

68 05 
6 
7 
8 
9 

68 IO 
I1 
12 
I3 
I4 

68 15 
16 
17 
18 
19 

68 20 
21 
2 2  

23 
24 

68 25 
26 
27 
28 
29 

68 30 
31 
32 
33 
34 

68 35 
36 
37 
38 
39 

68 40 
41 
42 
43 
44 

68 45 
46 
47 
48 
49 

68 50 
5 1  
52 
53 
54 

68 55 
56 
57 
58 
59 

68 bo 

11. 408 
.400 
39' 
.383 
.375 

11.366 

.350 
* 341 
.333 

11.324 
.316 
308 

. 299 . a91 
11. 283 

* 274 . 266 
. 257 
* 249 

XI. 241 
.232 
.224 
.215 
.207 

358 

11. 199 . 190 
. 1n2 
. 173 . 16j 

11. I j6 
. I48 . 140 . I31 . 123 

XI. 114 
- 

22.82 
.80 
78 
77 . -75 

22.73 
72 

* 70 
.68 
67 

22.65 
* 63 
.62 
.60 
* 58 

22.57 
* 55 
53 

- 5 1  
5 0  

22.48 
.46 
* 45 
* 43 
a42 

22.40 
38 

* 36 
.35 
.33 

22.31 
.30 
.28 
.26 
.25 

22.23 
- 

- 

- 

34- 85 - 83 
.80 
* 78 
* 75 

34.73 
. 7 0  
.68 
* 65 
* 63 

34-60 
* 58 
.55  
53 

* 50 

34.48 
e 4 5  
43 
-40 
38 

34-35 
33 
30 
.28 
- 2 5  

34-23 

. I8 
'5 

34. IO 
* 07 
e 0 5  

4.00 
33.97 

95 
* 92 
-90 
* 87 

33.85 
.82 
.80 
. 7 7  
4 75 

33.72 
a70 
67 
65 
.62 

33.60 
* 57 
.55 
- 5 2  
50 

33.47 
.44 
.42 
.39 
* 37 

33.34 

.20 

. I2 

.02 

- 

- 
46.47 

-44 
.40 
* 37 
e 3 4  

46.30 - 27 
e 2 4  

* I7 

46.14 

* 07 .w 
6.00 

45.97 
93 
-90 
87 
83 

45.80 
. 77  
* 73 
70 
67 

45.63 
.60 
57 
.53 
* 50 

45.47 
.44 
.40 
37 
.33 

45.30 
.26 
23 

. 16 
45. '3 

-06 
.03 

5 .  00 
44.96 
.93 
* 89 
.86 
.82 

44.79 
.76 
.73 
f 69 
.66 

44.63 
.59 
.56 
.53 
.49 

44.46 

-20 

.IO 

. 2 0  

.IO 

5// 

58. og 
.OS 
8.01 
7.96 
92 

57.88 
* 84 
.80 
. 7 5  
.71 

57.67 
.63 
.59 
* 54 
* 50 

57.46 
42 

.38 

.33 

.29 

57.25 

* 17 

.08 

5 7.04 
7.00 
6.96 
.92 
.87 

56.83 
* 79 
. 75  
.7I 
.66 

56.62 

* 54 
.so 
45 

56.41 
* 37 
* 33 
.29 
24 

56.20 
. 1 6  

* 07 
6.03 

55.99 
95 
.9I 
.87 
.82 

55.78 
74 

. 7 0  

.66 

.61 
55.57 

.21 

. I 2  

5.8 

. I2 

81.32 
.26 

I5 
-09 

81.03 
0.97 
91 
85 

.80 

80.74 
.68 
.62 
.56 
* 50 

80.44 
* 39 
* 33 
27 

80.15 
.og 

80.03 
79.97 

* 92 

.21 

.2I 

79: 

74 
.69 
.62 

79.56 
f 5' 
.45 
39 
.33 

79.37 

* 1s 

9.04 

.21 

. IO 

78.98 
* 92 
.86 
.80 
74 

78.68 
.62 
57 

* 5' 
: 45 

78.39 
* 33 
. 2 7  

* 15 

78. og 
8.04 
7.98 
' 92 
.86 

77-80 

.21 

&?I/ 

- 
92. w 

87 
.81 
* 74 
* 67 

92.61 
54 
47 
-41 
-34 

92.27 

I4 
* 07 

91-94 
87 
.80 
* 74 
f 67 

91.60 
54 

* 47 
a 4 0  
33 

91.27 

* I3 
a 0 7  

.21 

2.00 

.20 

1.00 

90.93 
.86 
.80 
73 
.66 

90.59 
* 53 
46 
.39 
* 33 

go. 26 
* I9 
* '3 

90.06 
89.99 
89.93 
.86 
* 79 
* 72 
.66 

89.59 
* 52 
.45 
.39 
32 

89-25 . 18 
9.05 
8.98 
88.92 

. I2 

- 

w/ 
- 
I o c  56 
.48 
e 4 1  - ss 
.26 

IO+ 18 

4.03 
. I1 
3: $ 

103.81 - 73 
.66 
.58 
* 50 

103.43 

: 3 
.20 
I3 

103.05 
2.98 
-90 
83 

* 75 
102.68 

.60 
* 53 
-45 
.37 

102.30 

. . I5 

. 0 7  

101.92 
* 84 
. 7 7  
a 6 9  

.62 

101.54 
e47 
.39 
.32 
24 

101.17 
.og 

0.94 

.22 

2.00 

I. 02 

.87 

Ice .  79 
-71 
.64 
.56 
* 49 

100.41 

. I8 

100.03 

: 2 
. 1 1  

1' 

T: : 
6. I 
5 . 5  
5 . 0  

694.5 
4.0 
3.5 
3.0 
2.5 

692.0 
1.5 

0- 5 
90.0 
689.5 
9.0 
8.5 
8.0 
7.5 

687. o 
6. f 
6.0 
5 . 5  
5 . 0  

684. 5 
4.0 
3.5 
3.0 
2.5 

682. o 
1.5 

0 . 5  
80.0 
679.5 
9.0 
8 . 5  
8.0 
7 .5  

677.0 
6.4 
5.9 
5.4 
4.9 

674.4 
3.9 
3.4 
2.9 
a. 4 

671.9 
1.4 
0.9 
70.4 
69.9 
669.4 
8.9 
8.4 
7- 9 

I. 0 

1 . 0  

66t 3 

'39c I 
3. 1 

90. I 

8. I 
7. 1 
6. I 
5. I 

13% 1 
3. 1 

2. I 
1. I 

1389. I 

2. I 
1.4 

80. I 
1379. I 

8. I 
7. J 

6. o 
5 . 0  

1374.0 
3.0 

70. o 
1369.0 

8.0 
7.0 
6.0 
5.0 

1364.0 
3- 0 

60.9 
59.9 

1358.9 
7.9 
6.9 
5.9 
4.9 

1353.9 
2.9 
1.9 
50.9 
49.9 

1348.9 
7.9 
6.9 
5- 8 
4.8 

1343.8 
2.8 
I. 8 
40.8 
39.8 

1338.8 
7.8 
6.8 
5.7 
4.7 

1353.7 

2.0 
I. 0 

2.0  

8/ 

2QgI. 2 
89. 7 
8.2 
6.6 
5.1 

2083.6 

80.6 
79.1 
7.6 

1076.1 
4.6 
3. I 
I. 6 
70. I 

2068.6 
7.1 
5.6 
4.1 
2.6 

2061.0 

59.5 
8.0 
6.5 
5 . 0  

w3.5 
2.0 

50.5 
49.0 
7.5 

2046. o 
4.4 
2- 9 
41.4 
39.9 

2. I 

m38.4 
6.9 
5.4 
3.9 
2.4 

2030- 9 
29. 
7. 

4. 6* i 
2023- j 
2: i 
I. 

7.2 

=is. 7 
4.2 
2- 7 

09.7 
2008.2 

6.7 
5.1 
3.6 

2000.6 

11.2 

2. I 

4 

2788.2 
6. 2 
4.2 

80.2 

2778.2 
6.2 
4.2 

70. 2 

2768.2 
6. I 
4. I 

60. I 
2758. I 

6. I 
4.1 

50. I 

2748. I 
6. o 
4.0 

40.0 
2738.0 

6. 0 

4 0  

30. o 

2727.9 
5.9 
3.9 
21.9 
19.9 

2717.9 
5.9 
3.8 
11.8 
09.8 

2707.8 
5.8  
3.8 
01.8 
699.7 
2697.7 

5 . 7  
3.1 
9'. 7 ss. 7 

1687.6 
5 .6  
3.4 
81. c 
79.6 

2677.6 
5.5 
3.5 
71.5 
69. 5 

2667.5 

2. 2 

2. 2 

2. I 

2. I 

2.0 

2.0 

5/ 

3485. j 
2. 

80.3 
77.7 
5: 2 

3472.7 
70.2 
67.7 

5 . 2  
2.7 

34$60.2 
57.7 

5.2 
2.7 

50. I 

3447.6 
5. * 
2.6 

40.1 
37.6 

3435. I 
2.6 
30. o 
27.5 

5.0 

3422.5 

17.5 
5.0 
12.4 

3409.9 
7.4 
4.9 

402.4 
399.9 

4. 

7.3 

3384.8 
82. z 
79.7 
7.2 
4.7 

3372. ' 
69.6 
7.1 
4.6 
62. I 

3359.6 
7. = 
4.5 
52. c 
49.5 

3346- 9 
4.4 
41.4 
39.4 
6.9 

3334.3 

20.0 

3397. $ 
g: il 

- 
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iums of seconds for mid- 1 
dle latitude 68O 30' 

Lat. 
Value Of I' 

O I  

68 00 
I 
2 

3 
4 

68 05 
6 
7 
8 
9 

68 IT) 
I 1  
12 

'3 
14 

68 15 
16 
17 
18 
'9 

68 20 
21 
22 

23 
24 

68 25 
26 
27 
28 
29 

68 30 
3' 
32 
33 
34 

68 35 
36 
37 
38 
39 

68 40 
41 
42 
43 
44 

68 45 
46 
47 
48 
49 

68 50 
5' 
52 
53 
54 

56 

59 
68 60 

68 55 

2s 
- 

Mttcys. 
30.983 

3 
3 
3 
3 

4 
4 
4 
4 

30.983 

30.984 
4 
4 
4 
4 

4 
4 
4 
4 

30.984 

30.984 
4 
5 
5 
5 

30.985 
5 
5 
5 
5 

30.985 
5 
5 
5 
5 

30.985 
5 

6 

30.986 
6 
6 
6 
6 

30.986 
6 
6 
6 
6 

30.986 
6 
6 
6 
7 

7 
7 
7 
7 

2 

30.987 

30.987 

Latitude 68O to 6g0-Meridional =a. 

I /  

I 
2 

3 
4 

5 
7 
8 
9 

10 
I 
2 

3 
4 

1.5. 
6 
7 
8 
9 

20 
I 
2 

3 
4 
25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 z 
9 

50 

3 
4 

55 
6 
7 
8 
9 

60 

1 
2 

MctPYs. 

30.99 
61.97 
92.96 

123.94 
154.93 
185.91 
216.90 
247.88 
278.87 

309.85 
340.44 
371.82 
402.81 
433.79 
464.78 
495.76 
526,75 
557.73 
588.72 

619.70 
650.69 
681.67 
712.66 
743.64 
774.63 
805.61 
836.60 
867.58 
898.57 

929.55 
9 b .  54 
991.52 

I 0 2 2 . 5 1  

1 053.49 
I 084.48 
I 115.46 
1 146.45 
1 177,43 
I 206.42 

1 239.40 
1270.39 
1 30'. 37 
1332.36 
1363.34 
I 394.33 
I 425.31 
I 456.30 
I 487.28 
I 518.27 

I549.25 
I 580.24 
I 611.22 
I 642.21 
I 673.19 

1 735.16 
I 766:'s 
I 797.13 
I 828. 12 
I 859. IO 

1 704.18 

Mtftrs. 

.99 
9.00 

1858.99 

.00 

.00 

1859.01 
. 0 1  
. 0 2  
.02  
. 02  

1859.03 
* 03 
' 03 
.04 
.04 

1859.05 
.os 
.os 
.06 
.06 

1859.06 
. 0 7  
. 0 7  
.08 
.68 

1859.08 
.og 
.og 
.IO 
.IO 

1859. IO 
. I 1  
. 1 I  
. I 1  
.I2 

1859.12 
. ' 3  
. '3 
. I 3  
. I 4  

1859.14 
* 14 
* '5 
.IS . 16 

1859. 16 
.16 
' 17 
. I 7  
. I 7  

1859.18 . 18 
. 18 
* '9 
. I 9  

1859.20 
. 2 0  
.20 . 21 
. 2 1  

1859.21 

'ontinuous sums of min- 
tes from latitude 069 00' 

I 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

2 0  
1 
2 

3 
4 

2z 
7 
8 
9 

30 
1 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
I 
2 

3 
4 

7 
8: 
9 

60 

nirrlrrs. 

I 859.0 
3 718.0 
5 577.0 
7 436.0 

. 9  295.0 
I 1  154.0 
13 013. o 
14 872. o 
16 731. I 

18 590. I 
20 449. I 
22 308. I 
24 167.2 
26 026.2 

27 885.3 
29 744.3 
31 603.4 
33 462.4 
35 321.5 ' 

37 180.5 
39 039.6 
40 898.7 
42 757.8 

46 475.9 
48 335.0 
50 194. I 

53 9'2.3 

55 771.4 
57 630.5 
59 489.6 
61 348.7 

44 616.8 

5 2  053. 2 

63 207.8 
65 066. g 
66 92G. o 
68 785.2 
7 0  644.3 
72 503.5 

74 362.6 
76 221.7 
7s 080.9 
79 940.0 
81 799.2 
83 658.3 
85 517.5 
87 376.7 
89 235.8 
91 095.0 

92 954.2 
94 813.4 
96 672.6 
98 531.7 

100 390.9 
102 250.  I 

107 827.7  
log 686. g 
I I I 546.2 

::; $3: ; 

Latitude 68°-Co-ordinates c 
Cc1r t I l  

,ongitude. .. 
A 

Meters. 

697. I 
I 394. I 
2 ogr. 1 
2 788. 2 

3 485.2 
4 182.3 
4 879.4 
5 576.4 
6 273.5 

6 970.5 
10 455. 8 
13 941.0 
20911.4 17 426.3 

24 27 396.6 881.7 

31 366.7 
34 851.7 
38 336.6 

41 821.5 
45 306.3 
48 791.0 
52 275.6 
55 760. I 

59 244.5 
62 728.8 
66 213.0 

69 697. I 
73 181.0 

76 664.9 
. 80 148.5 

83 632 
125 421 
167 I77 
208 889 
250 292 546 138 

333 653 
375 0 8 1  

457 631 
498 732 
539 702 
580 53' 
621 207 
661 722 
702 062 
742 219 
782 182 

821 940 
S6r 482 
900 799 
939 880 
978 715 

I 055 606 
I 093 642 
I 131 392 
I 168 845 
I 205 992 

416 410 

1 0 1 7  294 

irvaturc 
c . t i c i i i .  

Y 

-- 
AlttrYs. 

0. I 
0.4 
0 . 8  
1.5 
2.  3 
3.4 
4.6 
6. o 
7.6 

9.4 
21.1 
37.6 
58.7 
84.6 

115. I 
150.4 
190.3 
235.0 
284.3 

338.4 
397.1 
4Go. 6 
528.7 
601.6 
679. I ' 
761.4 
848.3 

I 036.3 

1 137.3 
I 243. I 
1353 
3 045 
5 413 
8 455 

16 563 
21 627 
27 362 

33 766 
40 838 
48 577 
56 979 
66 043 
75 767 
86 148 
9 183 

lob 669 
121 204 

I34 183 
147 804 
162 064 
176 957 
192 481 

208 632 
225 404 
242 795 
260 798 
279 41 I 
298 626 

940.0 

12,173 
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I 
tat. 

O I  

6900 
I 
2 

3 
4 

69 0: 

7 
8 
9 

69 1 0  
X I  
I2 
13 
14 

69 '5 
16 
'7 
18 
19 

69 2 0  
21 
22 
23 
24 

26 
69 2 s  

3 
29 

69 30 
31 
32 
33 
34 

69 35 
36 
37 
38 
39 

69 40 
41 
42 
43 
44 

69 45 
46 
47 
48 
49 

69 so 
51 
52 
53 
54 

sn 55 
56 
57 
58 

69g 
? 

Latitude 69O to 70°-Arcs of the parallel in meters. 

I 

1 '/ 

tx. 114 
. to6 
.og8 

.&I 

t1. 0 7 2  

.@54 
* 0 5 5  
.047 
.039 

[I. 030 

.ox3 

. -5 
0.997 

to. 988 
,980 
.97' 
.963 
.954 

to. 946 
,988 
.929 
.921 
.912 

,895 . m7 
.878 
.8jo 

IO. 862 

. 0 2 2  

IO. 904 

' 853 
.845 
.836 
.828 

to. 819 
. 8 t 1  
. 802 
.794 
.786 

to. 777 
.769 
. 7 6 0  
* 752 
* 743 

to. 735 
.726 
.718 
. 7 0 9  
. 7 0 1  

to. 693 
.684 
.676 
. 667 

to. 650 
. 642 

.625 

.616 
to. 608 

f 659 

' 633 

22.23 

. I 8  

. 16 
22.14 

. I3  

.og 

22.06 
a 0 4  
-03 

1-99 
21.98 

.96 

.21  

. 20 

. I1  

. 08 

2.01 

94 
* 93 
* 91 

PI. ng 
.88 
.86 
84 

.82 
21.81 

.79 

. 7 7  
* 75 
.74  

21.72 

71 
-69 
* 67 
.66 

21.64 
.62 
.6c 
* 59 
-57 

21.55 
* 54 
* 52 
' 50 
* 49 

01.47 
* 45 
.44 
* 42 
* 40 

21.39 
.37 
* 35 
* 33 
* 32 

21.30 
.28 
.27 

25 
* 23 

I I .  22 

33.34 
* 32 
* 29 
27 
.24 

33-22 
. I9  
* I7 - 14 . I2 

33-09 
- 0 7  
.aq 

3.02 
2.99 

32-97 
a 9 4  
91 

.% 

.86 

32.84 
.81 
.79 
.76 
* 74 

32.71 
-69 
.66 
.63 
.61 

32.58 
, .56 

53 
* 51 
* 48 

32.46 

* 38 
e36 

* 43 
.41 

32.33 
31 

.28 

.26 

.23 
32.20 . I8 

15 
* I3 . 10 

32.08 
* 0s 
03 

I. 98 
31.95 

* 92 
-90 
* 87 
* 85 

31.82 

2. 00 

6" 

55. 57 
* 53 
49 

.45 
e40 

55.36 
* 32 
.28 
23 

. I9  

55. 1s 

* 07 
5 . 0 2  

4-98 
54- 94 

e 9 0  
.86 
.8\ 
* 77 

54.73 
.69 
.65 
.60 
a56 

54.52 
f48  
e 4 4  

.39 

.35 

54.31 
27 

. 18 

. I4  
54.10 

.06 
4.01 
3.97 

93 

53. 89 
84 
.80 
76 

. 7 2  
53.67 

63 
59 

- 5 5  
.so 

53.46 

-38 

. I 1  

.22 

-42 

33 
* 29 

53.25 

* I7  

.08 
53.04 

. 2 1  

.I2 

1" 

77-80 
* 74 
.68 
-63 
e56 

77.51 
45 
39 
33 

* 27 

77.21 - 1s 
*og 

7.03 
6.98 

76.92 
.86 
.80 
.74 
.68 

76.62 
.56 
.so 
.44 
.39 

76.33 
27, 

* 1s 
.og 

76.03 
5.97 

* 91 
85 

* 79 
75.74 

.68 

.62 

.56 
* 50 

75.44 
38 

.32 

.26 

.21  

.20 

75.3 
5-03 
4.97 - 91 

74.85 
* 79 
.73 
.67 
.61 

74.55 
49 

-43 
37 

* 31 
74-25 

ai/ 

88.92 
85 

* 78 
72 
65 

88.58 
51 
.44 
38 

-31 

88.24 
. I7 

8.04 
7.97 

87.90 
.84 
.77  
.7o 
.63 

87.57 
* 50  
.43 
.37 
30 

87.23 . 16 

7.03 
6.96 

86.89 
.82 
e76 
.69 
.62 

86-55 
49 
42 

.35 
* 29 

86.22 

6; 01 

5.95 
85.88 

. S I  
74 

* 67 
.61 

85.54 
e47 
-41 
.34 
* 27 

85.20 
. I 3  
07 

5- 00 
4.93 

84.86 

. I1 

. IO 

3 .o 

9/' 

100. 03 
99.95 

.88 

.80 
73 

99.65 
.58 
* 50 
* 42 
35 

99.27 

9.04 

.20 . I2  

8.97 
98.89 

.82 
74 

.66 
59 

98. 51 

.36 

98. I3 
8.06 
7.98 

e 9 0  
* 83 

97.75 
.68 
.& 
.53 
f 45 

97.37 
.30 

.I5 
7.07 

96.99 
* 92 
* 84 
. 7 7  
* 69 

96.61 
.54 
.46 
-38 
-31 

96.23 . 16 
.OS 

6.00 
5.93 

. 7  
70 
.62 
55 

95.47 

-44 

f 29 
.21 

. 2 2  

95.82 

1' 

666. g 
6.4 
5.9 
5.4 
4.8 

3. i 
3.3 
2.8 
2.3 

661.8 
1.3 
0 . 8  

60.3 
59.8 

659.3 

8.3 
7.8 
7.3 

656.8 
6.3 
5.7 
5.. 2 
4.7 

654.2 
3. 7 
3.2 
2.7 

8.8 

2. 2 

651.7 

0 .7  
50. 2 

49.7 
,649. 2 

8. 7 
8. I 
7.6 
7. I 

646.6 
6. I 
5.6 
5.  1 
4.6 

644. I 
3.6 
3. 1 
2.6 

641.6 

0 . 5  
40. o 
39.5 

639.0 
8 .5  
8. o 
7.5 
7 . 0  

I. 2 

2. I 

I. 0 

636.5 

1333.7 
2.7 
I. 7 

30.7 
29.7 

1328.7 
7. 7 
6.7 
5.6 
4.6 

1323.6 
2.6 
I. 6 

20.6 
19.6 

1318.6 
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Latitude 6g0 to 70°--Meridional arcs. Latitude 6 d - b o r d i n a t e i  of curvature 
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I1 
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I4 

16 
17 

I9 
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18 
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21 
22 

23 
24 

26 
27 
28 
29 

31 
32 
33 
34 

69 35 
36 
37 
38 
39 
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41 
42 
43 
44 

69 25 

69 30 
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46 
47 
4% 
49 
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5' 
52 
53 
54 
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56 
57 
58 
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rdueof I /  
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7 
7 
7 
7 

30.987 
7 
7 
7 
7 
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8 
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8 
8 
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8 
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9 
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9 
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90 
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0 
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0 
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0 
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0 
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0 
0 
0 

. o  
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Sums of seconds for mid- 
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I /  
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2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
3 

15 
6 
7 
8 
9 
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I 
2 
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4 
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4 

I 
2 
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7 
8 
9 
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4 

45 
6 
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9 
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4 
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2 

I 
2 

z 
9 
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30.99 
61.98 
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123.95 
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216.92 
247.91 
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340.88 
371.86 

433.84 
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495.82 
526.81 
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6 0.76 

7 12.74 
743.73 
774.72 
805.71 
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1 5 5.93 
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5880 
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1 270.54 
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I 4 6.47 
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859.32 

1 053.62 

I 4  5 7.46 
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* 35 
35 
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36 

* 37 
1859.38 

.38 
* 39 

.43 
1859.43 
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ites from latitude 6go 00' 

/ 
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3 
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5 
6 
7 
8 
9 
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2 
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4 

15 
6 

5 
9 
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2 
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4 
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8 
9 
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3 
4 
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2 
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9 
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6 
7 
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9 
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3 
4 
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2 
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9 
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I 859.2 
3 718.4 
5 577.7 
7 436.9 
g 296. I 

13 014.6 
11 155.4 

14 873.8 
16 733.1 

18 592.3 
20 451.6 
22 310. g 
24 170. I 
26 029.4 
27888.6 
29 747.9 
31 607.2 

35 325. 

37 185.0 
39 Oqq. 3 
40 903.6 
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+4 622.2 
46 481.8 
48 340. 
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55 778.1 
57 637.4 
59 496.8 
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6s 074.8 
6 6 9 3 . 1  

70  652. 
72 512. a 

74 371.5 
76 230.9 
78 ogo. 3 
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89 246.5 
91 105.9 

94 24.7 
96 684. I 
98 543.5 

1 0 0  402. g 
102 262.4 
10q 121.8 
105 

Iog 700.0 
111 559.5 

33 466.5 

52 059. j 

68 793; 8 

i: E:: 

92 g5. 3 

107 gk 

0 1  
O f I  2 

3 
4 

" 2  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

0 IO 

20 

I 0 0  

10 

20 
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666. g 
1 333.7 
2000.6 
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3 334.3 
4 001.2 
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6668.7 
IO 003.0 

6 001.  E 

13 335.3 

20 I6  00s. 67''a 
23 gw 0 
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30 008.2 
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43 344.0 
46 677.8 
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56 678.6 
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6667 . 4  
70011.5 

76 77 1 
80 0 1 0  

1x9 988 
I59 935 
199 839 
239 690 
279 477 

63 34k 3 

73 p : 4  

:;j % 
398 352 
437 779 
4'17 090 
516 275 
555 322 

671 538 
709 934 
748 142 

786 150 
823 950 

935998 ~ 

972 86q 
1009471 
I -5 810 
I 081 872 
I 117 646 
1 153 133 

zg :; 

g; 5c 

I 

j c w t  i o a i .  

Y 

Mefm. 

0. 1 
0.4 
0.8 
1.5 
2.3 
3.3 

7.3 

9. I 
= 4  
36. a 
56.6 
81.5 

110. g 
144.9 

273.9 

325.9 
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443. 
509.3 
579.5 
654 2 

17.2 
l33.4 

3.: 
1095.6 
1 197.4 
I 3- 
2 933 
5 214 
8 145 

11 726 
15 956 

833 
26 357 

32 526 
39 338 

54 5 
63 615 
72 981: 
82 979 
93 607 

104 862 
116 741 

129 141 
142 359 
156 091 

46 8' 

'P I 5 3 3  4iP 

287 585 
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I 828.55 
1 859.54 

I 

Meters. I 
1859.43 

.44 
a 4 4  
a 4 4  
.45 

1859.45 
* 45 
.46 
* 46 
.46 

1859.47 
-47 
-47 
.48 
.48 

1859.49 
49 

* 49 
* 5 0  
50 

1859.59 - 59 
.60 
.60 
.60 

I 859.6 I 

.61 

.62 

.61 I 

.62 j 

/ 

I 
2 
3 
4 
5 
6 

g 
9 

1 0  
I 
2 

3 
4 
15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

"5 
7 
8 
9 

30 

3 
4 
35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 
45 
6 
7 
8 
9 

50 
I 
2 
3 
4 

7 
18 

2 

MCtM$. 

1859.4 
3 718.9 
'5 578. 
7 437. 
9 297.2 

I I  156.7 
13 016. I 
14 875.6 
16 735.0 

18 594.5 
20 454.0 
22 313.4 
24 172.9 
26 032.4 
27 9 . 9  
29 751.4 
31 610.9 

35 329. 

37 189.3 
39 048.9 

42 767.9 
44 627.4 
46 486.9 
48 346.4 
50 206. o 
52 065.5 
53 925.0 

55 784.5 
57 644.1 
59 503.6 

33 470.3 

40 908.4 

61 363.2 
63 222.7 
65 082.3 
66 941.8 
68 801.4 
70 661.0 
72 520.5 

74 380. I 
76 239.7 
78 099.2 
79 958.8 
SI S18.4 
83 678. o 
85 537.6 
87 397.2 
89 256.8 
91 I 16.4 

92 976.0 
94 835. 6 
96 695.2 
98 554.8 

100 414.5 
IO2 274. I 
104 133.7 
105 993.3 
107 853. o 
19 712.6 
111 572.2 

for  i 

Longihtd 

- 
O I  

0 1  
2 
3 
4 

" 2  
7 
8 
9 

0 IO 

20 
15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

1 0 0  

IO 

20 

2 0 0  

10 00 
t l  00 
12 00 
'3 00 
14 00 

15 
16 00 
17 00 
18 00 

19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 

29 00 
30 

X 

Metws. 

636.5 
1272.9 
1909.4 
2 545.9 
3 182.4 
3 818.8 

5 728.2 

6 364.7 
9 547.0 
12 729.3 
15 911.6 
'9 93.9 
22 276. I 

5 091. 4s5. il 

2 458.3 d 640.4 
31 822.5 
35 004.5 

38 186.5 
41 368.4 
44 550.2  
47 731.9 
50 913.6 
54 9 5 .  I 
57 276.5 
Q 457.9 
63 639. I 
66 820.2 

70 001.2 
73 182.0 

114 51  
152 643 
190 727 
228 760 
266 731 
304 630 
342 447 

380 172 
417 796 
455 306 
492 694 
529 950 
567 6 3  
604 023 
640 821 
677 447 
713 %I 

750 142 
786 191 

76 363 

822 030 
857 647 
893 053 
928 I79 
963 076 
997 7'3 

I 0;. os2 
1 066 174 
I 099 979 

V I  i i i i i .  

Y 

-- --- 
MttWS. 

0. 1 

:: il 

t i  

19.4 

1.4 

3. I 

2.2 

7.0 

8.7 

34. 
54.4 
78.3 
106.6 
139.2 
176.2 
217.5 
263. I 

313.1 
367.5 
426.2 
489.3 
556.7 

704.6 
785.0 
869.8 
959.0 

I 052.5 

628.5 

I 150.3 

: 28 
15 I1 32 

5009 
7 824 

20 013 
25 320 

31 2-46 
37.789 
44 949 
52 723 
61 1 1 0  
70 106 
79 709 
89 918 
100 728 
112 13s 

124 1 4 4  
136 743 
149 931 
163 705 
I 78 062 
192 997 
208 506 

241 231 

276 201 

224 585 

258 438 
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I Latitude ?IO to 72O-Ara1 of the p a d e l  in metm. 

7' 00 
2 

3 
4 

71 0.5 
6 
7 
8 
9 

71 10 
I 1  
I2 
I3 
I4 

71 '5 
16 
I7 
18 
'9 

71 2 0  
21 
22 

23 
24 

7' 25 
26 

3 
29 

7 1  30 
3' 
32 
33 
34 

71 35 

37 

39 

71 40 
41 
42 
43 
44 

7 1  45 
46 
47 
48 
49 

71 50 
51 
52 
53 
54 

7 1  55 
56 
57 
58 

36 

38 

11 z 

- 
1" 

.a 098 
. & 9  
. O S 1  
.o72 
.064  

0.055 
.047 
.os8 
.os0 

0.013 
. 004 

9.996 
.987 
.979 

9.970 
.961 
.953 
.944 
.936 

. 0 2 1  

9.927 
919 

.91o 

.go2 

.a93 
9.885 . 876 

.867 

.859 

.850 

9.842 
' 833 . 825 
. 816 
.808 

9.799 
.790 
. 782 
. 7 7 3  
' 765 

9.756 
. i 4 s  
. 7.39 
. 7 3 '  
. p a  

9.713 
. i o j  
. 696 
. 688 
.679 

9.671 

.653 

.645 

. 662 

.636 
9. 628 
.619 
.611 
.602 
. 593 

9. 585 - 

- 
9" 

- 
20.20 

. I S  

. 1 6  
* 14 
* I3 

.og 

.08 

.06 

.04 

20.03 

19.99 
97 

19.94 
* 92 
-9' 
* 89 
.87 

19.85 
.s4 
.82 
.& 
e79 

19.77 
75 

* 73 
- 7 2  
* 70 

19.68 
67 

.65 
63 

19.60 
.58 
56 
55 

* 53 

19. 51 
* 50 
.48 
.46 
.44 

19.43 
.41 
.39 
a38 
* 36 

'9.34 
-32 
*3I  
' 29 
* 27 

19.26 
-24 

19 
19. 17 

20. I 1  

20 .01  

* 96 

.62 

.22 

.20 

- 

4'' 

40.39 
.36 
* 32 
* 29 
* 25 

40.22 
* I9 
* 15 

.og 

40.05 
40.02 
39.98 - 95 

-91 
39.88 

85 
.SI  
.78 - 74 

39.71 
a67 
.a4 
.61 - 57 

39.54 
50  

-47 
-44 
* 40 

39.37 

e 3 0  
.26 
23 

39.20 
.16  

'3 
a 0 9  
.06 

39.03 
8.99 

a 9 6  

38.85 
.82 
* 79 - 75 
-72 

38.68 
* 65 
.61 
58 

- 5 5  
38. 51 
-48 

.12 

:g 

-44 
-41 

5'' 

50.49 
-45 
-40 
-36 
32 

50.28 
* 23 
. '9 

I5  

50.06 
50.02 
49-98 - 93 

.& 
49.85 

.SI  
* 77 
e 7 2  
.68 

. I 1  

49. a4 
e59 
* 55 
- 5 1  
* 47 

49.42 
38 

-34  
* 30 
* 25 

49.21 
* I7 

.08 
9. aq 
4-99 - 95 

* 91 
-87 
.82 

48-78 

65 
.61  
4. 57 

* 5 2  
.48 
-44 
.40 

- I 2  

:$ 

48.35 
.3' 
* 27 

. I 8  

.22  

48. r4 

*os 
8.01 
7.96 

47.92 

. IO 

- 

- 
6'' 

60.59 
54 

* 49 
.43 
38 

60. 33 
.28  

: 3 
* I3 

60.08 
60.02 
59.97 

52 
-87 

59.82 
* 77 
* 72 
67 

.61 

59-56 
- 5 1  
.46 
f 41 
e36 

59.31 
.26 

'5 

59.05 
9.00 
8-95 
-90 -. 85 

58.79 
74 

' 69 
.64 
* 59 

58.54 

38 

.20 

. IO 

e49 
* 43 

- 33 
58.28 

* 23 
. I S  

:3 
58.02 
7.97 - 92 

87 
.82 

57.77 
72 

.66 

.61 
-56 

57-51 - 

1' 

605.9 
5 . 4  
4 .9  

3. 
603. J 

2. 
2.2 
1.7 
1.3 

600.8 
600.2 
599.7 

598.2 
7.7 
7.2 
6.7 
6. I 

595.6 
5 . 1  
4.6 
4.1 
3.6 

593. I 
2.6 

1- 5 

590- 5 

9 .0  
8- 5 

587.9 
7.4 
6. .g 
6 .4  
5.9 

585; 4 
4 .9  

8: ; 

2.0  

I. 0 

g; 

4* 3. d 

2. I .  d 
:: d 

3.3 
582.8 

580.2 
79.7 
9 .2  
8.7 
8.2 

577.7 
7.2 
6 .6  
6. I 
5-  6 

575 .1  - 

9' 

1211.8 
IO. 7 
09 .7  
8.7 
7 . 7  

1206.6 
5.6 
4.6 
3.6 
2.6 

1201.5 
200.5 

7.4 
1196 .4  

5.4 
4.3 
3.3 
2.3 

1191.3 

'9: : 

5: 5 
7.2 

1186. I 
5.1 
4 .1  
3. f 

1181.0 
80.0 
79.0 
7.9 
6.9 

1175.9 
4.9 
3: 8 
2.8 
I. 8 

I 170.8 
6 9 . 7  
8.7 
7.7 
6.6 

1165.6 
4.6 
3.6 
2 . 5  
1.5 

1160.5 
59.4 
8.4 
7 . 4  
6.4 

1155.3 
4 . 3  
3.3 

I 150. a 

2.0 

2 . 2  
I .  1 

8' 

1817.6 
ti. I 

4 .6  
3 . 0  
1 . 5  

1810. o 
08.4 
6.9 

3. J 
1802.3 -. 7 
799.2 

7.7 
6. I 

1794.6 
3. 1 
1.5 

90.0 
88.4 

1786. 9 
5.4 
3.8 

&: a 
1779.2 

7.7 
6. I 
4.6 
3. 1 

1771.5 
70. o 
68.4 
6 .9  
5.4 

1763.8 
2.3 

60.7 
59.2 
7.7 

1756. I 
4 .6  
3. c1 
1.5 

50.0 

1748.4 
6.9 

5* 3. 8 
2.3 

1740.1 
39.1 

7.6 
6. I 
4.5 

1733-c 
3'. 5 
29- 9 
8.4 
6.8 

8715. 3 

I' 

2423.5 
2 1 . 5  
19.4 
7 .4  
5.3 

2413.3 

09.2 
7 . 1  
5 . 1  

2403.0 
401.0 
398.9 

11.2 

4. 6. 8 

G: ; 
2392.8 

6 .6  
4-6 

2382.5 
80.5 
78.4 
6 .4  
4.3 

2372.3 
70.2 
68.2 
6. I 
4.1 

2362. o 
60.0 
57.9 
5.9 
3.8 

2351.8 
49.7 

7.7 
5.6 
3.6 

2341.5 
39.5 

7.4 
5.5 
3.3 

2331.2 
29.2 
7. I 
5 . 1  
3.0 

2321.a 
I 8. 
6. ! 
4.8 
2 . 1  

2310.1 

4.5 
2.4 

4 

e: : 

~~ 

Y 
-- 

3029.4 
6 .8  
4.3 

21.7 

3016.6 
4.0 

11.5 
08.9 

6.4 

3003.8 
3001.2 
2998.7 

6. I 
3.6 

5.9 

* 19. I 

3: : 
2: ; 

2978.2 
5.6 
3.1 

70.5 
67.9 

2965.4 
2.8 

64.2 
57.7 
5.1 

2952.5 
so. 0 
47.4 
4.8 

42.3 
2939.7 

7.1 
4.6 

32. o 
29.5 

2926. g 
4 .3  

21.7 
19.2 
6.6 

2914. a 
11.5 
08.9 

6* 3. i 
2g: : 

2888. 5. il 

6. a 
3.5 

90.9 

3.1 
80.6 
78. a 

1875.5 - 
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Lat. 

O I  

7' y 
2 
3 
4 

71 05 
6 
7 
8 
9 

71 I O  
I1  
12 

I3 
I4 

71 ;g 
17 
I 8  
19 

71 20 

23 
24 

71 25 
26 
27 
28 
29 

71 30 
31 
32 
33 
34 

71 35 

37 

39 

71 40 
41 
42 
43 
44 

71 45 
46 
47 
48 
49 

71 5 0  
51 
52 
53 
54 

71 55 
56 
57 
58 

21 
22 

36 

38 

71 - 

value of I' 

Mtt2t.S. 
30.994 

4 
4 
4 
4 

30.994 
4 
4 
4 
5 

30.995 
5 
5 
5 
5 

30.995 
5 
5 
5 
5 

30.995 
5 
5 
5 
5 

30.995 
5 
6 
6 
6 

30.996 
.6 
6 
6 
6 

3 0 . 5  

3 0 . 9  

6 
6 
6 

6 
6 
6 

30.997 
7 
7 
7 
7 

30- 997 
7 
7 
7 
7 

30- 997 
7 
7 
7 
7 

-997 

Latitude 7 P  to 7z0-Meridional arcs. 

Sums of seconds for mid 
dle latitude 71O 30/ 
- 

/ I  

I 
2 
3 
4 

5 
I 
9 

IO 
I 
2 

3 
4 

I d  

I 
9 

20 
I 
2 
3 
4 

4 
9 

30 

3 
4 

35 
6 

I 
2 

H 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 - 

MtfCrS. 

31.00 
61.99 
92.99 

123.98 
154.98 
185.97 
216.97 
247.97 
278.96 

309.96 
340.95 
371.95 
402.94 
433.94 
464.94 
495.93 
526.93 
557.92 
5s. 92 

619. gr 
650.91 
681.91 
712.90 
743.90 
774.89 

E:: 2 
867.88 
898.88 

929.87 
960.87 
991.86 

I 022.86 
1 053.85 
I 084.85 

I 146.84 
1115.84 

I 177.84 
1208.83 

I 239.83 
1270.82 
I 301.82 

I 363.81 
I 332.81 

1394.81 

I 457.79 
1 518.79 

I 549.78 
1580.78 

I 642.77 
1 673.77 
1704.76 
I 735.76 
1766.75 
I 9 75 

1 85% 74 

I 425.80 
I 456.80 

I 611.78 

1 u 7 5  

Value of I'  

Mclrrs. 
1859.64 

.64 
* 65 
-65 - 65 

1859.66 
.66 
.66 
* 67 
.67 

1859: 8 
.68 
.68 
.% 

lS59.69 
-69 
* 70 
70 

* 70 

1859.71 
71 
71 

* 72 
- 7 2  

1859.72 
* 73 
73 
73 
74 

1859.74 
74 

* 75 
75 - 75 

1859.76 
e76 
-76 
77 - 77 

1859.77 
78 

* 78 
* 78 - 79 

1859.79 
* 79 
.80 
.& 
.80 

1859.81 
.81 
.81 
.82 
.82 

1859.82 
.83 
-83 
e83 .ae 

1859. Q 

Zontinuous sums of min- 
utes from latitude 7r0 00' 

I 

I 
2 
3 
4 

d 
7 
8 
9 

IO 
I 
2 

3 
4 

' d  
I 
9 

20 
I 
2 

3 
4 

2i 
7 
8 
9 

30 

3 
4 

35 
6 

I 
2 

b 
9 

40 

3 
4 

45 
6 

I 
2 

s 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 - 

-. . . - . - - 

MCfCrS. 

I 859.6 
3 719.3 
3 578.9 
7 438.6 
9 298.3 

11 157.9 
13 017.6 
I4 877.2 
16 736.9 

18 596.6 
20  456.3 
22 315.9 
24 175.6 
26 035.3 
27 %s. 0 
29 754 7 
31 614.4 
33 474.1 
35 333- 8 

37 193.5 
39 053.2 
40 912.9 
42 772.7 
44 632.4 
46 492. I 
48 351.8 
50 211.6 
52 071.3 
53 931.0 

55 790.8 
57 650.5 
59 510.3 
61 370.0 
61 229.8. 
65 089.5 

70 668.8 
72 528.6 

74 388.4 
76 248,*1 
78 107.9 
79 967.7 
81 827.5 
83 687.3 
85 547. I 
87 46 .9  
89 266.7 
91 126.5 

92 986.3 
94 846. I 
96 705.9 
98 565.7 
mo 425.5 
102 285.4 
104 145.2 
Io6  005 .0  

107 864.9 
log 724.7 
111 584.5 

Latirude 
for t 

Longitude. 

MthS. 

605.9 
1211.8 
I 817.6 
2,423.5 
3 029.4 
3 635.3 
4 241.1 
4 847.0 
5 452.9 

6 058.8 
g 088. I 

i2 ;:i: il 
I$ 176.1 
21 205.4 
24 234.6 
27 263.8 
30 292.9 
33 322.0 

36 351.0 

z3: i  
2 :a:: 52 

$: : 
51494.9 
54 523.4 

63 608.3 

66 636.3 
69 664.3 
72 692 
log 013 
I45 305 
181 557 
217 760 
253 903 
289 977 
325 972 

361 879 
397 686 

46 967 
504 421 
539 738 
574 907 
609 920 
644 767 
679 438 

43j 386 

MtfCrs. 

0. I 
0.3 
0.7 
1.3 
2. I 
3.0 
4.1 
5.3 
6.7 

8.3 
t8.7 
33.3 
52. I 
75.0 

102. I 

3: p 
208.3 
252. o 

'299.9 
352.0 
408.3 
468.7 
533.2 
602.0 
674.9 
751.9 

91 * 5  
I 008. I 
I 101.8 
I 200 
2699 
4 798 
7 495 

10 789 
14 681 
19 169 
24 252 

29 927 
36 '95 
43 052 
50 498 
58 530 
67 146 
76 343 
86 r r g  
96 472 

I07 399 

118 896 
130 961 
I43 590 
156 779 
170 526 
184 827 
I99 677 
21s 072 
231 009 

83j. 2 



1s UNITED STATES COAST AND GEODETIC SURVEY. 

.33 

18.31 

Latitude 720 to 730-Ara of the parnllel in metar. 

.49 

27.47 

Lat. 

e /  

72 * 

3 
4 

72 05 
6 
7 
8 
9 

72 I O  

I 
2 

I1 
12 

I3 
I 4  

72 ' 5  
16 
17 
I8 
'9 

72 2 0  
21 
22 

23 
24 

72 25  
26 
27 
28 
29 

72 30 
3' 
32 . 33 
34 

72 35 
36 
37 
38 
39 

72 40 
41 
42 
.43 
44 

72 45 
46 
47 

59 

.29 
128 

- 
1N 

- 
9.585 
.576 . 568 
559 

. 5 5 '  
9. 542 
. 533 
. 5 2 5  . 516 

508  

9.499 
' 491 . 482 
' 473 
.465  

9.456 
.448 
' 439 
.430  
. 422 

9.413 
. 4 0 5  
' 396 
.387 
.379 

9.370 
. 362 
. 3 5 3  
' 344 
.336 

9 . 3 2 7  
' 319 
. 3 1 0  
. 3 0 1  
.293 

. 276 

. 267 

. 258 
' 2 5 0  

9.241 
. 233 
. 224 
,215 
. 207 

9. 198 
. 190 
..I81 
. I72 
. 164 

9. '55 
. 147 
. 138 
. 129 

9. I 1 2  
. 103 
' 095 
. 086 
078 

0. 069 

9. 284 

. 121 

.44 

.41  

19. I7  
'5 - I4 . I 2  . IO * 

19.08 - 07 - 05 
-03 

8.98 
-96 
* 95 
93 

18.91 
-90 
.88 
.86 
.8q 

18.83 
.81 
* 79 
* 77 
* 76 

18.74 
* 7 3  
* 7 1  
-69 
67 

18.65 
* 64 
.62 
.60 
-59 

18.57 
* 55 - 53 
* S I  
* 50 

1 8 . 4  
47 

* 45 
-43 
.41 

18.40 

.02 

I .oo 

.38 
* 36 
34 

28-75 - 73 
- 7 0  
.68 
.65 

28.63 
.60 
e 5 8  
55 - 52 

28.50 - 47 
-45 
-42 
* 39 

28-37 
e 3 4  
-32 - 29 
* 27 

28.24 

19 
.16 
I4 

28. 1 1  
.08 
.06 
03 

8.01 

27.98 
.96 

. 2 1  

.93 
e 9 0  
.88 

27.85 
f 83 
.80 

77 
* 75 

27.72 
. 7 0  
.67 
.65 
.62 

27.60 
- 5 7  
.54  
* 52 

1'' 

47.92 
.88 
.84 
.& 
. IS 

47.71 
67 

* 63 
e 5 8  
54 

47.50 
* 45 
* 41 
. 3 7  
32 

47.28 
.24 

* ' 5  

47.07 
7.02 
6.98 
' 94 
-90 

46.85 
. 8 1  
* 77 
- 7 2  
.68 

46.64 
59 

* 55 
* S I  
.47 

46.42 
38 

* 34 
. 29 
* 25 

46.21 . I6 

. 08 
6.03 

45.95 
95 

* 91 
.8C 
.8; 

.m 

. I 1  

. I2  

45.7s 

.65 

45. 5t 

47 
43 

* 3s 
45.35 

:zi 
.6c 

, 5;  

- 

57-51 
.46 
* 41 
* 36 
.30 

57.25 

. '5 

7.05 

56.99 
94 
89 

.84  
79 

56.74 

. 5  
* 53 

56.48 
* 43 
.38 
-32 
. 2 7  

56.22 
. I7 

.07 
6.02 

.20 

. I O  

:$ 

. I 2  

55.96 
91 

.86 -. 81 

.76 
55-71  

-65 
.60 
* 55 
* 50 

55.45 
e40 
.34 
* 29 
e 2 4  

55.19 
* 14 
.og 

5.03 
4.98 

54.93 
.88 
f 83 
* 78 
. 7 2  

54.67 
.62 
57 
52 

* 47 
54.41 

67. og 
7.03 
6.97 

92 
* 85 

66.79 
* 73 
* 67 
.61 
* 55 

66.49 
.43 
.37 
* 31 - 2.5 

66.19 
* 13 
- 0 7  

6.01 
5.95 

65.89 
83 

65 
65.59 

53 
e47 
.41 
35 

65.29 
.23 
. I 7  

5-05  
64.99 

* 93 - 87 
.81 

75 
64.69 - 63 

* 57 
- 5 1  
45 

64.39 
* 33 
* 27 

- I 5  

64. og 
4.03 
3.97 

* 91 
.s4 

63.78 
* 72 
.66 
.6c 

63: 3 

* 77 
.7I 

. I 1  

.21 

8'/ 

76.68 
.61 
54 

* 47 
* 41 

76.34 
* 27 

* I 3  
6.06 

75. 99 
93 

.86 

.79 
72 

.20 

75.68 
- 5  
- 5 '  
-44 - 38 

75.31 
.24 
* '7 

5.03 
74.96 

89 
.82 
75 - 69 

74.62 

-41 
34 

74.27 

14 
- 0 7  

4-00 

73.93 
.86 
.79 
72 

' .65 

73.59 
. 5 2  

3' 

73- 24 
17 

3.03 
2.97 

72.90 
.83 
e 7 6  
.69 
.6a 

72.55 

. IO 

9 . 4  

.21 

*4i e3 

. IO 

9" 

- 
86.26 

* '9 

6.03 

85.88 
.& 
* 72 
* 65 
* 57 

85.49 
.42 
34 
.d . r8 

85. 1 1  
5-03  
4.95 

* 87 
.&I 

4 . 7 2  
64 

. 5 6  

4 . 3 3  

. I 1  

5.96 

.49 
-41 

. 26 . 1s 

4.01 
. IC 

83.95 
.87 
* 7s 
. 71  
.64 

8 3 . S  
* 42 
* 4' 
.3: 
.2!  

83. I; 
e o !  

3.0: 
2.94 
.8t 

82.78 
. 7 '  
.6: 
. 5 !  
.4; 

8 2 . 4 ~  
.3: 

. I t  

.o! 
82.01 

1.9: 
.at 

7( 
81.6: 

. 21 

72 

- 

1/ 

575. I 
4 .6  
4 . 1  
3.6 
3 . 0  

572.5 

1.5 

70.5 

569.9 
9 .4  
8.9 
8.4 
7.9 

567.4 
6.9 
6.3 
5 .8  
5.3 

564.8 
4.3 
3 .8  
3. 2 
2.7 

562. i 
1 . 7  

0.7 
6 0 . 2  

2.0 

I .  0 

I. 1 

559.C 
9. 1 
8. C 
8. 1 

7. c 
557.1 

6.5 
6. c 
5 . 5  
5.  C 

554. ! 
4. ( 
3.4 
2. < 
2.4 

551. $ 

0.5 
50. : 
49. I 

549. : 
8. I 
8. : 
7 . 1  
7 .  : 

546. ; 
6. : 
5.  : 
5.  : 
4.: 

544- 1 

I. 4 

4' 

1150.2 
49.2 
8. I 
7. I 
6. I 

4 .0  
3.0 

40.9 

"39.9 

6.8 
5.8 

1134.7 
3.7 
2.7 
I. 7 

30.6 

i129.6 
8.6 
7.5 
6.5 
5 . 5  

1124.4 
3.4 
2.4 
1.3 

20.3 

1119.3 
8.2 
7 . 2  
6 .2  
5.1 

1114. I 
3. I 

1145.0 

2.0 

8. 7. E 

2.0 
I .  0 

IO. 0 

I log. 0 

5.  
4.8  

i 103.8 
2 . 7  
I .  7 

100.7 
099.6 

xog8.6 
7.6 
6.5 
5 . 5  
4.5 

1093.4 
2.4 
1.4 

90.4 ss. 3 
1088.3 

b: 

8' 

1725.3 
3. 7 

20.7 
19. I 

1717.6 
6. o 
4.5 
2.9 

11.4 

1709.8 

5 . 2  
3.7 

1702. I 
700.6 
699.0 

7.5 
5.9 

1%. 4 
2.8 

91.3 
89.7 
8.2 

1686.6 
5.1 
3.6 

2.2 

:: 8 

G: ; 
1678. g 

7 .4  
5.8  
4 . 3  
2 . 7  

1671.2 
69.6 
8. I 
6.5 
5-  0 

1663.4 
1.9 

60.3 
58.8 
7.2 

1655 .' 7 
4. 1 
2 .6  

51. 0 

49.5 

1h7.9  
6 . 4  
4 .8  
3.3 
1 . 7  

1640.2 
38.6 

7 .  1 
5 . 5  
4 .0  

1632.4 

1' 

2300.4 
298.3 

6.3 
4 .2  

2290. I 
88. o 
6 .0  
3.9 

81.8 

2279.8 
7.7 
5 . 7  
3 .6  

7 1 . 5  
2269.5 

7.4 
5.4 
3.3 

61.2 

2. I 

2259.1 
7. I 
5.1 
3 .0  

50.9 
2248.9 

6.8 
4.7 
2.7 

40.6 

2238.6 

4 . 4  
2 .4  

30.3 
2228. I 

6. I 
4. 1 

6.5 

2. c 
20. c 

2217.5 
5 .  f 
3. E 

1 1 . 7  

og. 6 
2207. t 

5 . 5  
3.4 

' 2 0 1 . 4  
' 9 9 . 2  

5 .  : 
3. 1 

91. c 
89. c 

2186. { 
4.2 
2.2 
80.7 
78. t 

2176.: 

2197.5 

6/ 

- 
2875.5 

2.9 
70.3 
67.8 

5 . 2  

2862.6 
60.0 
5 7 . 5  
4.9 
2 . 3  

2849.7 
7.2 
4.6 

42. c 
39.4 

2836.5 
4.: 

31. ; 
29. 1 
6. t 

2824. c 
21.4 
18.2 
6. : 
3. ; 

2811.1 
08. ! 

5 * !  
802: i 

2798. : 
5.  ' 
3. ' 
90. ' 
87. ! 

2785. 
2. : 
80. 
77.1 

5 .  ' 

69.1 
7. : 
4. ' 

62. I 

2759. ! 
6.1 
4.. 

51. ' 
49. 

2746. 
4. ' 

41.s 
38. I 
6. 

2733. 
31. I 
28., 

5.  ' 
3. 

2720. 

2772.4 
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1- 

Lat 

- _  
O f  

72 M 
I 
2 

3 
4 

72 ' 5  
6 
7 
8 
9 

72 10 
I 1  
12 

13 
14 

72 '5 
16 
17 
I 8  
'9 

72 20 

23 
24 

72 25 
26 
27 
28 
29 

72 30 
31 
32 
33 
34 

72 35 
36 

39 

72 40 
41 
42 
43 
44 

72 45 
46 
47 
48 
49 

72' 5 0  
5 1  
52 
53 
54 

42 55 
56 
57 
58 
59 

72 60 

21 
22 

:; 

value of I/' 

Metm. 
30.997 

7 
7 
7 
8 

30.998 
8 
8 
8 
8 

30.998 
8 
8 
8 
8 

30.998 
8 
8 
8 
8 

30.998 
8 
9 
9 
9 

30.999 
9 
9 
9 
9 

30.999 
9 
9 
9 
9 

30.999 
9 
9 
9 
9 

30.999 
3'. OOO 

0 
0 
0 

31. ooo 
0 
0 
0 
0 

31. OOO 
0 
0 
0 
0 

31. OOO 
0 
0 
0 
0 

31.001 

Sums of seconds for mid- 
dle latitude 7 2 O  30' 
- 

II 

I 
2 
3 
4 

i 
!3 
9 

IO 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

42 
7 
8 
9 

50 
I 
2 
3 
4 

7 
8 

2 - 

MrlrrS. 

31.00 
62.00 
93.00 

124. 00 

154.99 
185.99 
216. gg 
247.99 
278.99 

309.99 
340.99 
371.99 
402-99 
433.99 
464.98 
495.98 
526.98 
557.98 
588.99 

619.98 
650.98 
681.98 
712.98 
743.37 
774.97 
805.97 
836.97 
867.97 
898.97 

923.97 
960.97 
99'. 97 

I 022.96 
1053.96 
I 084.96 
I 115.96 
I 146.96 
I '77.96 
I 208.96 

I 239.96 
I 270.96 
I 301.96 
I 332.95 
1363.95 
1 394.95 
1 425.95 
1 456.95 
I 487.95 
1518.95 

1 549.95 
1 5 h . 9 5  
I 611.94 
I 642.94 
1673.94 
I 704.94 
1735.94 
1766.94 
1797.94 
I 828.94 
1859.94 

Value of I /  

Meters. 
1859.84 

.s4 
85 

.85 
85 

1859.86 
.86 
.86 
.87 
* 87 

1859- 87 
a88 
.88 
.88 
.% 

1859.89 
* 89 
* 89 
-90 
.90 

1859.90 
* 91 
* 9' 
* 91 
92 

* 92 
* 93 
* 93 
93 

1859.92 

1859.94 
.94 
.94 
.95 
.95 

1859.95 
.96 
.96 
* 96 
* 96 

1859.97 
.97 
97 
98 
.98 

1859.98 
99 
99 

59.99 
60.00 

1860.00 
.oo . 01 . 01 

1860.01 

. ox 

.02 

.02 

.02 

.03 
1860.03 

Zontinuous sums of min. 
itesfrom latitude 72O od 
- 

I 

I 
2 

3 
4 

2 
7 
8 
9 

IO 
1 
2 

3 
4 

2 
7 
8 
9 

?a 
1 
2 
3 
4 

2i 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

1 
2 

7 
8 
9 
0 

7 

Meters. 

I 859.8 
3 719.7 
5 579.5 
3 439.4 
9 299.2 
IL 159. I 
13 019. o 
14 878.8 
16 738.7 

18 598.6 
20 458.4 
22 318.3 
24 178.2 
26 038. I 

27 w. 0 
29 757.9 
31 617.7 
33 477.6 
35 337.5 

37 197.4 
39 057.3 
40 917.3 
42 777.2 
44 637. I 

46 497.0 
48 356.9 
50 216.8 
52 076.8 
53 936.7 

55 796.6 
57 656.6 
59 516.5 
61 376.5 
63 236.4 
65 096.4 
66 956.3 
68 816.3 
70 676.2 
72 536.2 

74 396.2 
76 256. I 
78 116. I 
79 976. I 
81 836. I 

85 556. I 

83 696. I .  

87 416. o 
89 276. o 
91 136.0 

92 996.0 
94 856.0 
96 716. o 
98 576.0 
m o  436. o 
102 296. I 
r a q  156. I 
106 016. I 
107 876. I 
109 736. I 
1 1 1  596.2 

Latitude 
f o r  111 

Longitude. 

Meters. 

575. 1 
I 150.2 
1725.3 
2 300.4 
2 875.5 
3 450.6 

5 '75.9 
t2:Z 

i 1%: : 

23 "if' 4 s ;;3: ; 

I1 501.9 
14 377.3 
17 252.7 
9 128.1 

31 629.8 

34504.2 
37 379.2 
40 254.2 
43 129.1 
46 003.9 
48 878.7 
51 753.3 
54 627.9 

2 :;:: a 
63 250.8 

103 475 
137 922 
172 331 
206 693 
240 997 
275 236 
309 398 

377 45 
411 337 
44 I02 

512 255 
54 625 

611 904 
644 795 

677 509 
7 IO 036 
,742 367 
774 494 
806 407 
838 098 
869 558 
900 779 
931 751 
962 467 
992 91% 

66 124.9 
68999 

343 472 

47 2 745 

57 is 844 

M i e m .  

0. I 
b- 3 
0.7 
1.3 

2.9 
3.9 
5. I 
6.4 

8.0 

2 .0  

17.8 
31. 
19.7 
71. 6 
97.5 

127.3 
161. I 
?#. 9 
240.6 

286.4 
336. I 
389.8 
447.5 
509.1 
574.7 
644.3 
717.9 
795.5 
877.0 

962.5 
I 0 5 2 . 0  

I I45 s :s 
7 155 

10 301 
14 017 
18 302 
23 '54 

28 572 
34 556 
41 '03 
48 211 

55 879 
64 104 
72 884 
82 217 
92 100 

'13 505 
125 021 . 

102 530 

I37 075 
I49 665 
162 786 
176 435 
'90 608 
205 301 
220 5x1 
236 232 
152 461 
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i 

Cat. 

O I  

73 
1 
2 
1 

4 

73 05 
6 
7 

9 

73 10 

a 

I1 
1 2  

'3 
I4  

73 15 
16 
17 
18 
19 

73 b 2 0  
21 
22 

23 
24 

73 2s 
26 

:Ir 
49 

73 30 
3' 
32 
33 
34 

73 35 
36 

:i 
39 

73 40 
41 
42 
43 
44 

73 45 
46 
47 
48 
49 

73 50 
5' 
52 
53 
54 

73 55 
56 
57 
58 
59 

73 60 

- 
1'/ 

- 

9.069 
, 0 6 0  
. 052 
. 043 
. 034 

9.026 . or7 
.oog 

9. ooo 
8.991 

8.983 
' 974 
' 965 
.957 
.948 

8.939 
.931 
,922 
,914 
.905 

8.896 
,888 
.879 
.870 
.862 

8. 85.3 
,844 
.836 
. 827 
.819 

8.810 
. 801 
. 793 
,784 
' 775 
8.767 

7.58 
. 149 
. 741 
, 7 3 2  

8. 723 
' 7'5 
' 706 
' 697 
. 689 

8. 68ct 
.671 
.&3 
' 654 
.645 

9.637 . 628 
.619 
.611 
, 6 0 2  

3. 593 
. 585 
. 576 
' 567 
' 559 

5. 550 

a// 
- 
18.14 

.I2 

. IC 
-0s 
* 07 

18.05 
.02 

8. oc 
.01 

7.98 

17.97 
* 95 
* 93 
* 91 
*!P 

17.88 
.86 
.84 
83 

.81 

17.79 
* 78 
* 76 - 74 
. 72  

17.71 
* 69 
* 67 
* 65 
.64 

I 7,. 62 
.60 
* 59 
* 57 
* 55 

'7.53 
* 52 
* 50 
.48 
.46 

r7.45 
* 43 
.41 
* 39 
' 38 

17.36 
* 34 
* 33 
a31 
* 29 

.7.27 
.26 
.24 
.22 
.20 

7.19 - 17 1s 
13 

7.10 
. I2 

- 

3// 

- 

z7.21 . I8 
.16 
I3 

27.08 
*OS 
* 03 

7.00 

. I O  

6.97 

26.95 
* 92 
-90 
* 87 
.% 

26.82 
-79 
-77  
* 74 
72 

26.69 
.66 - 64 
.61 
e59 

26.56 
* 53 
-51 
-48 - 46 

26.43 
-40 
-38  
* 35 
33 

26.30 
* 27 

25 
.22 
.20 

26.17 
I4 . I2  

-0g 
* 07 

26. q 
6.01 
5.99 
.96 
* 94 

25.91 
.88 
.86 
* 83 
.81 

25- 78 
75 

* 73 - 70 
.68 

5.65 

- 
36.28 
.24 
.21  

17 
I4 

36. IO 

* 07  
-04 

6.00 
5.97 

35.93 
*go 
.86 
* 83 
e79 

35.76 - 72 
-69 
-65 
.62 

35.59 
55 
52 

.48 - 45 
35.4: 

-38 
34 
31 
27 

35.24 

. I7  

. I4  

35.07 
.03 

5. 00 

93 

.21 

. I O  

4.96 

34: ;: 
.82 
* 79 
* 75 

34.72 
.% 
* 65 
.62 
. 5 8  

34 .55  
- 5 1  
.48 
-44 
-41 

34.37 - 34 
* 30 
* 27 
* 23 

34-20 

Latitude 730 to 74O-Arcs of the @el in meters. 

45.35 
.30 
.26 

I7  
45.13 

*og 
.oq 

5 . 0 0  
4.96 

44.91 
-87 
e83 
78 - 74 

44.70 
.65 
.61 
* 57 

44.48 
.44 
39 

* 35 
31 

44.26 

.18 - I4 
-0g 

44.05 
4. 01 
3.96 
.92 
.88 

43.83 
* 79 
75 
70 

.66 

.22 

. j 2  

.22 

43.62 
* 57 
a53 
49 
-44 

43.40 
36 
31 

.27 

.23 

43: 18 
. I4 

* 05 
3.01 

42.97 
* 92 
.88 
*8q  
* 79 
e- 75 

. IO 

- 

0 / /  
- 

54.41 
.3t 
31 

.21 

54.15 

* 05 
4-oc 
3.95 

53. gc 
.% 
* 74 

74 
.@ 

53.64 
59 
-53 
.48 
43 

53.38 
-33 
* 27 

17 
5 3 - 1 2  

.07 
3.01 
2.96 
.9I 

52.86 
.81 
* 76 - 70 
65 

52.60 
* 55 
.so 
a 4 4  
* 39 

52.34 
29 
24 

.18 
I3 

2.03 
1.98 

* 92 
.8? 

51.82 
* 77 
* 72 
.66 
.61 

51-56 
51 

.46 
* 40 
* 35 

51-30 

.21 

. I C  

. 22  

52.08 

- 

63.48 

36 
e42 

* 3c 
.zq 

63.18 . I 2  
.06 

3. 
2-94 

62.88 
. 8 2  
76 
70 
.64 

62.58 
5 2  

.46 

.40 
* 33 

62.27 

- 1s 
.og 

2.03 
61.97 - 91 

* 85 
79 

* 73 

61.67 
.61 
* 55 
-49 
-43 

61.37 
* 31 
* 25 
.18 

61.07 

0.94 
.88 
.82 

60.76 
* 7 0  
64 

* 58 
* 52 

60.46 
-40 
34 
27 

60. 15 
.og 

60.03 
59.97 

91 
59.85 

.PI  

. I 2  

1.00 

.22 

- 

72.55 
.48 
* 41 
a 3 4  
27 

72.21 
14 

so7 

1.93 

71.86 - 79 - 72 
6s 

* 58 
71-52 

45 
* 38 
3' 
-24 

7'. I7 

1.03 
0.96 
-89 

70.82 
* 75 
-69 
.62 - 55 

70.48 
-41 
34 - 27 

70. I3 
70.06 
69-99 

* 93 
.86 

2.00 

. I O  

.20 

69.79 
72 
65 

* 58 - 51 
69.44 

* 37 
* 30 
* 23 
.16 

69. og 
9.02 
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.88 
.81 

75 

50.69 
e63 
57 

* 51 
45 

50.39 
* 32 
.26 

. I 2  

.20 
* 14 

50. 08 
go. 02 

49.96 
.89 
83 

49.77 
. 7 1  
.65 
59 
52 

49.46 
* 40 
34 

.28 

6 . 1 6  
*og 

. 22  

E: ; 
48: E; 
- 

8/' 

60.04 
59.97 
-90 
-83 
e76 

59.69 
.62 

:Y 
. 4 I  

59.34 
* 27 
.a0 

13 
9-06 

9 - 9 9  
* 92 

- 71 

58-64 
57 

* 50 
.43 
36 

58.29 

3 . 7  

.22 

: 3 
8.01 

57.94 
.86 
* 79 
73 

.65 
57.58 

- 5 1  
-44 
37 

.30 

57 .23  
.16 
*og 

7.02 

56.88 
.8r 
* 74 
* 67 
.60 

e46 
* 39 
.32 
* 25 

56.18 

6.04 
5.97 
-90 

55-81 

6.95 

56. ;3 

. I 1  

9" 

67.54 
.46 
* 38 
+ 30 
* 23 

67.15 
7.07 
6.99 

: i; 
66- 75 

.67 

.60 
* 52 
-44 

66.36 
.28 

6.05 

." . I 2  

65.97 
* 89 
.81 
* 73 
* 65 

65.57 
* 49 
.42 
a 3 4  
.26 

65.18 

5 . 0 2  
4.94 

.86 
64.78 

* 70 
.62 

55 
.47 

64.39 
31 

* 23 
.I5 

4.07 
63.99 

-91 
.83 
.76 
.68 

63.60 
e 5 2  
.44 
36 

.28 
63.20 

3. 0s 
2.97 
-3  

62; 81 

. IO 

. I 2  

450. J 
49. 

9. 2 
8.7 
8.2 

447.7 
7. I 
6 .6  
6. I 
5 .6  

445.0 
4 5  
4.0 
3.5 
2.9 

442.4 
1.9 
1.4 
0.8 

40.3 

439.8 
9.2 
8.7 
8.2 
7.7 

437.1 
6.6 
6. I 
5 .6  
5 . 0  

434.5 
4-0 
3.5 
2.9 
2.4 

431.9 
1.4 
0.8 

30. d 
29. 

429.2 
8.7 
8 .2  
7.7 
7. I 

426.6 
6. I 
5 .6  
5 . 0  
4.5 

424.0 
3.5 
2.9 
2.4 
1.9 

'2 d 
" ' d  19. 
9 . 2  

418.7 

8' 

900.6 
%. 5 

8.5 
7.4  
6 . 4  

35. 3 
4.3 
3.2 
2.2 
I. I 

8 9 0 . 1  

6 .9  
5 .9  

8 4 . 8  
3.8 

3: : 

2.7 
I .  6 

80.6 

879.5 
8.5  
7.4 
6.4 
5.3 

874.3 
3.2 

70. I 

869. o 
8.0 
6.9 
5.9 
4.8 

863.8 
2.7 
1.7 

60.6 
59.6 

858.5 
7 . 4  
6 .4  
5.3 
4 . 3  

853.2 

2 .2  
I. I 

2 .2  
1. I 

50. I 

49.0 

848.0 
6 . 9  
5.9 
4.8  
3- 7 

@. 7 
1.6 

40.6 
39.5 

8.5 
837.4 

1350.9 
49.3 

7- 7 
6. I 
4 .5  

1343.0 
41.4 
39.8 
8.2 
6.7 

1335. I 
3.5 
1.9 

30.4 
28.8 

1327.2 
5.6 
4. I 
2.5  

20.9 

1319.3 
7.7 
6 .2  
4.6 
3.0 

09.9 
8 .3  
6.7 
5 . 1  

1303.5 

300.4 
298.8 

7 . 2  
1295.6 

4. 1 

1311.4 

2.0 

' i 7 . 7  
6.2 

3 .0  
81.4 

127 . S  

6.7 
5.  I 
3.5 

1271. g 
70.4 
68.8 

7- 2 
5.6 

1264. o 
2.5 

60.9 
59.3 
7.7 

1256. I 

4 .5  

8 .3  

1801.1 
799.0 

6.9 
4.8 
2 . 7  

1790.6 
88.5 
6.4 
4 . 3  

1780. I 
78. o 
5.9 
3.8 

71.7 
1769- 6 

7 . 5  
5 .4  
3.3 

61.2 

1759.1 
7 . 0  

50 .7  
1748.6 

6.5 
4.4 
2- 3 
40.2 

1738. I 
5.9 
3.8 

31.7 
29.6 

1727.5 
5.4 
3.3 

'9. I 

4 . 9  
2.8 
IO. 7 
08.6 

1706.5 
4.5 

700. I 

698.0 
1695.9 

3 .8  

7.5 
1685.4 

3.3 
81. 2 

79. 1 
6 .9  

1674.8 

2.2 

t: i 

21.2 

1717.0 

2.2 

&: i 

2251.4 
48.8 
6. 2 
3.5 

40.9 
2238.3 

5.7 
3.0 

30.4 
27.8 

2225. a 
22.5 
19.9 

4. 7* a 
2212. 9 

09.4 
6.8 
4. I 

201.5 

2198.9 
6.2 
3.6 

91. 9 
88.4 

2i85.7 

77. 
5 . 2  

2172.6 
69.9 

7 . 3  
4 .1  

62. a 

2159.4 
6.8 
4.1 

5'. 5 
48.9 

2146.2 
3.6 

41.a 
38.3 
5.7 

30 4 
27.8 

5.2 
92.5 

2 1 1 9 . ~  

d: i 

2133. I 

4: 7. a 

098. IO1. 1 

12.9 
09.4 

2106.7 
4. 1 

6.2 
2093.5 - 



163 

L8L 

O I  

76 00 

3 
4 

76 0s 
6 
7 
8 
9 

76 IO 

I 
2 

11 
I2 
13 
14 

76 15 
16 
17 
18 
19 

76 20 
21 
22 

23 
24 

76 ;i 
27 
28 
29 

76 30 
3’ 
32 
33 
34 

76 35 
36 
37 
.38 
39 

76 40 
41 
42 
43 
44 

76 45 
46 
47 
48 
49 

76 5 0  
5 ’  
52  
53 
54 

76 55 
56 :s 

76 % 

value of 1’’ 

Af&L 
31.oog 

9 
9 
9 
9 

31. oog 
9 
9 
9 
9 

31. oog 
10 
10 
0 
0 

31.010 
0 
0 
0 
0 

31.010 
0 
0 
0 
0 

31.010 
0 
0 
0 
0 

31.010 
0 
0 
0 
0 

31.011 
I 
I 
I 
I 

31.011 
I 
I 
I 
I 

31.011 
I 
I 
I 
I 

31.011 
I 
I 
I 
I 

31.01 I 
1 
1 
I 
2 

31.012 

Latitude 760 to 770-Meridional arcs. 

Sums of seconds for mid- 
dle latitude 76’ 30‘ 11 ” 

It 

I 
2 

3 
4 
5 
6 

I 
9 

10 
I 
2 

3 
4 

‘2 
z 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

2 
3 
4 

I 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

z 
2 - 

M f c r r .  

31.01 
62.02 
93.03 

124.04 

32: 2 
217.07 
4.08 
279.09 

310. IO 
3 1 .  I 1  
372. I2 
403.13 
434.14 
465.15 

527. I 
558.19 
5%. 20 

496. Ig 

620.21 
6 1.22 
622.23 
713- 24 
744.25 
775.26 
806.27 
837.28 
868.29 
899.30 

930.31 
961.32 
992.33 

I 023.34 
I 054.35 
I 085.36 
I 116.37 
1 147.38 
I 178.39 
I 209.40 

I 240.41 
I 271 .42  
1302.43 
1333.44 
1364.45 
1395.46 
I 426.47 
I 457.49 
I 488.50 
IS19.51 

I550.52 ’ 581.53 
I 612.54 
1 643.55 
I 674.56 
1705.57 
1736.58 
I 767.59 
I 798.60 
I 829.61 
I 860.62 

A/rkrS. 
1860.54 

f 55 
* 55 
* 55 
* 55 

1860.56 
* 56 
56 

* 56 
-57 

1860. 57 
*57 
* 57 
- 5 8  
e 5 8  

1860.58 - 58 
* 59 
* 59 
-59 

1860.59 
.6O 
.60 
.60 
.60 

I&. 61 
.61 
. 61  
.61 
.62 

1860.62 
.62 
.62 
.63 
-63 

1860.63 
-63  
.64 
.64 
.64 

1860.64 
a65 
e65 , 

* 65 
-65 

1860.66 
.66 
.66 
.66 
* 67 

1860.67 
* 67 
.67 
.68 
.68 

1860.68 
.68 
a 6 9  

* %  
-69 

1860.69 

_- 
Continuous sums of min- 
utes from latitude 76’ OO/ 

I 

I 
2 

3 
4 

i 
z 
9 

1 0  
I 
2 
3 
4 

2 
z 
9 

20 
I 
a 
3 
4 

25 
6 
7 
8 
9 

P 
I 
2 
3 
4 

36 
7 
8 ’  
9 

40 
I 
2 
3 
4 

Y 
7 
8 
9 

50 

3 
4 

I 
2 

z 
9 

60 - 

Mttm. 

I 860.5 
3 721. I 
5 581.6 
7 442.2 
9 302- 7 

I I  163.3 
13 023.9 

1 745.0 

18 605.6 
20466. I 
22 326.7 

l p - 4  

24 187.j  
26 w7 .  
27 908.4 
29 769.0 
31 629.6 
33 490.82 
35 350.8 

37 211.4 
39 072.0 
40 932.6 
42 793.2 
44 653.8 
46 514.4 
48 375.0 
50  235.6 

53 956.8 

55 817.4 
57 678. I 
59 538.7 
61 399.3 
63 259.9 

52 096.2 

65 120.6 
66 g 8 r .  2 
68 841.8 
7 0  702.5 
72 563. I 

74 423.8 
76 284.4 
78 145.1 
80 005:7 

83 727.0 
85 587.7 
87 448.3 
89 309.0 
91 1 6 9 . 7  

93 030.3 
94 891.0 
96 751.7 
g8 612.3 

1- 473.0 
102 333.7 
1 0 4  194.4 
Io6 055. I 
107 915.8 
‘09 776.5 
I I I  637. I 

81 866.4 

l x  Longitude. 

O ‘ l  

0 1  
a 
3 
4 

O f  

H 
9 

‘5 

25 
30 

0 35 
40 
45 
$0 
55 

05 

15 

0 IO 

20 

1 0 0  

IO 

20 

Meters. 

450.3 

I 50 8 
900.6 

I 801: I 

3 602.2 

2 251.4 
2 701.7 
3 152.0 

4 052. 

4 502.8 
6 754.3 
9 0% 7 

11 257. I 
13 508.4 
I 759.7 

10 262.3 
22 513.5 
2 4 7 4 . 7  

27 015.8 
29 266.9 
31 517.9 

1 i O I I . O  

38 270.6 
40 521- 3 
42 772.0 
45 022.6 
47 273. I 

49 523. 

I 0 1 7  

Io7 986 
1 3 4  924 
161 824 
188 471 
215 477 
242 214 

268 882 
295 473 
321 979 
348 393 
374 706 
400 913 
427 oaq 
452 973 
478 Xi2 

504 514 

530071 
555 476 

24 024 

630 706 

655 431 
679 967 
704  309 
728 449 
752 379 
776 ow 

5 
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Lat . 

. o  I 

77 oc 

3 
4 

17 05 
6 
7 

9 

77 IC 

I3 
14 

7,7 1 5  
16 
1 7  
18 
'9 

77 20 

I 
1 

a 

X I  
1 2  

21 
22 

23 
24 

17 ;i 
2 
29 

77 30 
31 
32 
33 
34 

77 35 
36 
37 
38 
39 

77 40 
41 
42 
43 
44 

77 45 
46 
47 
4b 
49 

77 50 
5 1  
52 
53 
54 

77 55 
56 
57 
58 
59 

77 60 

1/' 

- 

6.978 
,970 
,961 
.952  
. 9 4 3  

.926 

.9'7 

.go8 

6. 891 
.882 
.873 
,864 
. 8 5 j  

6.847 
.838 
,829 
. 820 
. 8 I I  

6. 803 
' 794 
* 785 
' 776 
' 767 

6. 759 

6.935 

.%9 

750 
. 741 
.732 
' 723 

6.715 
.706 
.697 . 688 
* 679 

6. 670 
. 662 
.653 
.644 
.635 

6.626 
,618 
.bo9 
.600 
- 591 

6. 582 - 574 
.565 
* 556 

6. 538 

. 547 

. 529 

. S ? I  

. 512 
' 503 

6.494 
* 485 
.477 
.468 
.459 

6. 450 

-. .- 

9" 4" 

27.9' 
.S8 
.84 
.81 
e 7 7  

27.74 
* 70 
.67 
63 
.60 

27.56 
53 

.49 

.46 
-42 

21-39 
. 3 5  
* 32 
.28 
* 25 

27.21 

17 
* 14 

* 07 
27- 03 

7 . 0 0  
6.96 

96 
.89 

26.86 
. 8 2  

.79 

.75 
* 72 

26.68 
165 
.61 
* 58 
.54 

26.51 

* 47 
.43 
.40 
' 36 

26.33 

. IO 

.29 

. 26  

. I9 

26.15 

.08 

.os 
6.01 

25.98 
.94 
.91 
* 87 
.84 

25.80 

.22 

. I 2  

Lati t~de.77~ to 780-Ara of the paralkl in meters. 

34.89 
.85 

' 76 

34.67 
.63 
.58 
.54 
.so 

34. 45 
.41 
.36 
' 32 
.28 

34.23 
19 

. I 4  

.06 

34.01 
3.97 
.92 
.88 
.84 

33.79 
* 75 
. 7 0  
.66 
.62 

33.57 

. 4  
-44 
.40 

33.35 
31 

.26 

. 1 8  

33-13 
.og 
.04 

3. 
2.95 

32.9' 
* 87 
. 8 2  
. 78  
.73 

32.69 
* 65 
.60 
.56 

.80 

72 

. IO 

.22 

32.47 
.4s 
.38 
' 34 
.29 

32.25 

41.87 
.82 
.77 
. I '  
.66 

41.61 
.55 
* 50 
.45 
. $0 

41.34 
29 

.24 

.18 
*. 13 

41.08 
I. 03 
0.97 

.92 
f 87 

40.82 
* 76 
.71 
.66 
.60 

40.55 
* 50 
.45 
39 

.34 

40.29 

e. 13 
.08 

40.02 
39- 97 

.92 

.86 

.8x 

33.76 
* 71 
f 65 
.60 
.55 

39.49 
.44 
.39 
.34 
.28 

39.23 . 18 

. 0 7  
9.02 

.91 

.86 

.81 
* 75 

38.70 

: 3 

. I2 

38.96 

1" 

48.85 
.79 
.73 
.66 
.60 

48.54 
' 48 
.42 
.36 
29 

48.23 
17 

8.05 
7.99 

47.93 
,86  
.80 

. I 1  

: 3 
47.62 

e56 
.so 
* 43 
* 37 

47.31 
* 25 
* 19 

.06 

47.00 
6-94 
.88 
.82 
* 75 

46.69 
* 63 
. .57 
-51 
* 45 

46.38 

. I 2  

: :: 
. 2 0  

. I 4  
46.07 
6.01 
5.95 
.89 
.83 

45.77 
.7I  
.64 
-58 
* 52  

45.46 
.40 
* 34 
. 2 7  

45.15 
. 2 1  

8" 9" 1' 

418.7 
8. 2 
7.7 
7. 1 
6.6 

416. I 
5. 5 
5 . 0  
4.5 
4.0 

413.4 
2.9 
2.4 
1.8 
1.3 

410.8 
IO. 3 
og. 7 
9. 2 
8.7 

408.2 
7.6 
7. I 
6.6 
6. o 

405.5 
5.0 
4.5 
3.9 
3.4 

402.9 

:: d 
A: i3 

400.2 
399.7 

9.2 
8.6 
8. I 

397.6 
7. I 
6.5 
6. o 
5. 5 

394.9 
4.4 
3.9 
3.4 
2.8 

392.3 
I .  8 

0.7  
90.2 

9. 1 
8.6 
8. I 

7.5 
387.0 

1 .2  

389.6 

9' 

837.4 
6.4 
5.3 
4.3 
3.2 

832. I 

30. o 
29.0 
7.9 

I.  I 

826- 5. 1 
4.8 
3. ? 
2.6 

821.6 
20.5 
19. 5 
8.4 
7.4 

816.3 
5 . 2  
4 . 2  
3. I 

811.0 

2. I 

10.0 

08- 9 
7.9 
6.8 

805.7 
4- 7 
3.6 
2.6 
1.5 

800.5 
799.4 

8.3 
7.3 
6.2 

795.2 
4. 1 
3.0 

90.9 
2 . 0  

7?: B 
7.8 
6.7 
5.6 

784.6 
3.5 
2 . 5  
1.4 

80.4 

779.3 
8. 2 

7 .2  
6. I 
5. 1 

774.0 

1256. I 
4.5 
3.0 

51.4 
49.8 

1248.2 
6.6 
5 . 0  
3.5 
1.9 

1240.3 
38.7 

7. I 
5.5 
4.0 

1232.4 
30.8 
29.2 
7.6 
6.0 

1224. 5 
2.9 

21.3 

19.7 
8. 1 

1216.5 
5.0 
3.4 
I. 8 

1208.6 
7 .0  
5.4 
3.9 
2. 3 

1200.7 
199. 1 

7.5 
5.9 
4.3 

I 192.8 
91.2 
&I. 6 
8. o 
6.4 

1184.8 
3. 2 
I .  6 

80. I 

10.2 

78.5 

1176.9 
5.3 
3.7 

70. 5 
I 168. g 

7.4 
5 .8  
4.2 
2.6 

I 161.0 

2. I 

_- 
I' 

1674.8 
2.7 

70.6 
68.5 
6.4 

1664.3 

60. r 
58.0 
5.8  

1653.7 
51.6 
49.5 

7.4 
5.3 

1 4 3 . 2  
41. I 
38.9 
6.8 
4.7 

1632.6 
30.5 
28.4 

4.2 
1622. I 

19.9 
7.8 
'5. 7 
3.6 

1611.5 
09.4 

7.3 
5. I 
3.0 

1600.9 
598.8 

6.7 
4.6 
2 . 5  

1590.3 
88. 2 
6. I 
4.0 

81.9 

r579.8 
7.6 
5 . 5  
3.4 

71.3 

1569.2 
7. I 
4.9 
2.8 

60.7 
1558.6 

6. 5 
4.4 

50. I 

2.2 

6.3 

2.2 

1548.0 

6' 

2093- 5 
90.9 
88. 3 
5.6 
3. c 

2oso. 4 
77.7 

5. I 

6: i 
2067. a 

4.5 
61.5 
59. 
6. t 

2054. c 

6. c 
3.4 

38. I 

5: 5 
2040.8 

;: i 
30. i 

2027. t 
4.5 

22. 2 
19. t 
7. c 

2014.4 
11. i 
09. I 
6.4 
3. 

2001.1 
1998.5 

5.5 
3. i 

go.( 

1987. s 
5 .2  
2. c 

80. c 
77. 2 

1974.7 
72. 1 

4.1 

1961.5 
58. ,! 
6. a 
3.5 

50.5 

1948.2 
5.6 
3. c 

40. 3 
37.7 

1935.c 

2: i 

- 



Lat. 

. 

O I  

77 
I 
2 

3 
4 

77 05 
6 
7 
8 
9 

77 10 
I 1  
12 
13 
14 

77 15 
16 
17 
18 
19 

77 20 

23 
24 

21 
22 

77 ;g 
27 
28 
29 

77 30 
31 
32 
33 
34 

77 35 
36 
37 
38 
39 

77 40 
41 
42 
43 
44 

77 45 
46 
47 
48 
49 

77 50 
51 
52 
53 
114 

i 7  55 
56 
57 
58 
53 

77 60 

M*S. 
31. 012 

2 
2 
2 
2 

31.012 
2 
2 
2 
2 

31.012 
2 
2 
2 
2 

31.012 
2 
2 
2 
2 

31.012 
2 
2 
2 
3 

3 
3 
3 
3 

31.013 
3 
3 
3 
3 

3 
3 
3 
3 

31.013 
3 
3 
3 
3 

31.013 
3 
3 
3 
3 

31.013 

31.013 

31.014 
4 
4 
4 
4 

31.014 
4 
4 
4 
4 

31.014 
--- 

/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

7 
8 
9 

30 
1 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

4i 
7 
8 
9 

50 

3 
4 

I 
2 

52 
7 
8 
9 

60 

Latitude 7 7 O  to 78°--Meridional arcs. 

Mttws. 

31.01 
62.03 
93- w 

I 24. 05 
155.06 
186.08 
217.09 
248. I O  

310.13 
341.14 
372.15 
403.17 
434.18 
465.19 
496.20 
527.22 
558.23 
589.24 

279. I 1  

620.25 
651.27 
682.28 
7 13.29 
744.31 
775.32 
806.33 
837.34 
868.36 
899.37 

930.38 
961.40 
992.41 

I 023.42 
I 054.43 
1 085.45 
I 116.46 
I 147.47 
I 178.48 
1 2 0 9 . 5 0  

I 240.51 
I 271.52 
1 302.54 
I 333.55 
I 364.56 
I 395.57 
I 426.59 
I 457.60 
I 488.61 
1519.62 

I 550.64 
I 581.65 
I 612.66 
I 643.68 
I 674.69 

1 736.71 
I 767.73 
I 798.74 
I 829.75 

I 705.70 

I 860.76 

Value of I’ 
Sums of seconds for mid- 

dle latitude 77O 30’ 

Mtrirs. 
1860.6 

* 70  
. 7 0  
* 7 0  
f 70  

1860.71 
* 7 1  

71 
. 7 1  
- 7 1  

I&. 72 
. 7 2  
* 72 
.72 
* 73 

1860.73 
* 73 
.73 
.74 
* 74 

1860. ;4 
.74 
* 75 
.75 
- 7 5  

1860.75 
* 76 
76 

* 76 
- 7 6  

1860.76 
77 

.77 

. 7 7  

. 7 7  
1860.78 

.78 

.78  
-78 
-79 

1=. 79 
.?9 
* 79 
* 79 
.80 

1860.80 
.80 
.80 

.8r 

1860.81 
.8r 
.82 
.82 
.82 

1860.82 
.82 
* 83, 
* 83 
* 83 

- 8 1  

1860.83 

:ontinuous sums of min- 
ites from latitude 77’ o d  
-- 

I 

I 
a 
3 
4 

f 
7 
8 
9 

10 
I 
2 
3 
4 

‘2 
7 
8 
9 

20 
I 
2 

3 
4 
25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 
1 
2 

3 
4 

7 
8 
9 
60 
- 

Mttrrs. 

I 860.7 

5 582. I 
7 442.8 
9 303.5 

I 1  164.2 

14 885.6 
16 746.3 

18 607. I 
20 467.8 
22 328.5 
24 189.2 
26 049.9 
27 910.7 
29 771.4 
31 632. I 
33 492.9 
35 353.6 

37 214.3 
39 075. I 
40 935.8 
42 796.6 
44 657.3 

48 378.8 
50  239.6 
52 100.3 
53 961. I 

55 821.9 
57 682.6 
59 543.4 

63 265.0 

65 125.7 
66 986.5 
68 847.3 
70 708. I 

3 721.4 

13 024.9 

46 518. I 

61 404.2 

72 568.9 

74 429,6 
76 290.4 
78 151.2 
80Ol2.0 
8r 872.8 

83 733.6 
85 594.4 
87 455.2 
89 316. o 
91 176.8 

93 037.6 
94 898.5 
96 759.3 
98 620. I 

I o 0  480. g 

104 202.5 
io6 063.4 
107 924.2 
log 785.0 
I I I  645.9 

102 341. 7 

~ 

Latitude 77°-Co-ordinata of curvature 

Mekrs. 

418.7 
837.4 

I 256. I 
I 674.8 

2 -3.5 
2 512.3 

3 349.7 
3 768.4 

4 187. I 
6 280.6 
8 374. I 

IO 467.6 
12 561. I 

14 654.6 
16 48 o 

20 934.8 
23 028. I 

25 121.4 
27 214.6 
29 307.7 
31 400.8 
33 493.9 
35 586.9 
37 679.8 
33 772.6 
41 865.3 
43 958.0 

46 050.6 
48 143.0 
50 235 
75 335 

100 413 
125 462 
150 474 
175 443 
200 361 
225 221 

250 or6 
274 739 
299 383 
323 9;9 
348 403 
372 765 
397 019 
421 I59 
445 177 
469 066 

492 820 
516 431 
539 892 
563 198 
586 341 

609 314 

654 725 
677 ’49 
699 378 
721 405 

2 931.0 

I 8  81: 4 

632 1 x 1  

Mclrrs. 

0. 1 
’ 0 .2  

0 . 5  
0.9 
1.5 
2. I 

.3. 2- 8 
4.8 

5.9 
‘3.4 
23.7 . 37. I 
53.4 
72.7 
94-9 

148.3 
‘79.5 

213.6 
250.7 
290.7 
333.8 
379 7 
428.7 
480.6 
535.5 
593.3 
654.,1 

717.9 
1% 7 
854 

I 922 
3 417 
5 337 
7 684 

‘ 0  455 
13 650 
‘7 2% 

120.2 

21 310 
25 772 
30 654 
35 954 
41 671 
47 8oq 
54 349 
61 306 
68 673 
76 447 

84 626 
93 208 

102 190 

121 345 
131 5 1 2  
I42 068 

lb4 335 
176 040 
188 I21 

111 570 

153 010 



166 n T I T E D  STSTES COAST AND GEODETIC SURVEY. 
- -- 

I Latitude 7 8 O  to 79O-Arcs of the @el in meterr. 
- 

t a t  

- 
o /  

78 a 

78 O! 
t 

I 
! 

78 rc  
I1 
1: 
1: 

I d  

78 'I 
I t  

17 
IE 

15 

78 2~ 
2 1  
2 2  

23 
24 

78 ;; 
27 
28 
29 

78 39 
31 
32 
33 
34 

78 35 
36 
31 
38 
39 

78 40 
41 
42 
43 
44 

78 45 
46 
47 
48 
49 

78 50 
5 '  
52 
53 
54 

78 ss 
56 
51 
58 
5Y 

78 60 

1 

6.450 
.441  
.432 
. 424 
.4I5 

6.406 
.397 

.379 
' 37' 

6.362 
.353 
.344 
.335 
,326 

6.318 
' 309 

. 2 9 I  

.282 

,388 

6.273 
.265 
. 256 
. 247 

6. 229 
. 2.38 

.220 

. a 1 2  

.203 

. I94 

5. 185 . 176 
. 167 
* '59 . '50 

5. 141 
. 132 
. "3 
. I14 
. IO5 

5.097 
. o s  
* 079 
.070 

12.90 
.88 
.86 
.85 
* 83 

12.81 
.79 
.78 
.76 
.74 

12 .72  
.71  
* 69 
.67  
* 65 

12.64 
.62 
.60 
58 

.56 

I2.55 
-53 
.5' 
.49 
.48 

12.46 
.44 
-42 
* 41 
* 39 

12.37 
1 35 
33 . .32 

.30 
12.28 

.26 

.25 

.23 

12.19 
. I 7  
. 16 
. 14 

. 2 1  

19.35 
.32 
.30 
.27 
e 2 4  

19.22 
* 19 

17 
. 14 . I 1  

'9. 09 
.06 
* 03 

9.01 
8.98 

18.95 
.93 
-90 
' 87 
.85 

18.82 
.79 
. 7 7  
.74 
. 7 I  

18.69 
.66 
.64 
.61 
.58 

r8.56 
-33 
50 

* 48 
* 45 

t8.42 
.40 
* 37 
.34 
.32 

r8.29 
.26 
.24 

18 

18. 16 
. '3 

.08 - 05 

18.02 
8.00 
7.97 
.94 
92 

7.89 
.86 
84 

.81 
1 79 

7.76 

. 2 1  

.IO 

- 

32.25 

. 16 

07 
32.03 

1.99 
.94 
-90 

31.81 
. 7 7  
72 

.68 
* 63 

31.59 
.54 
.so 
.46 
.4 I  

31.37 
.32 
.28 
f 24 
* 19 

31-15 

.06 

0.97 

30.93 
.88 
.84 
* 79 
.75 

30.71 
.66 
.62 
.57 
.53 

30.48 

.21  

. I2 

.85 

.IO 

1.01 

.44 
* 39 
.35 
* 31 

30.26 

. I 7  
* '3 
. 0 8  

30.04 
30.00 
29.95 

.91 

.86 
29.82 

.78 

.73 

.69 

.64 
29.60 

. 2 2  

38. 7c 
.65 
. 5 5  
. 5 4  
.4s 

3e. 44 
.3E 
.3: . 22 . 2; 

38.17 . I i  
.d 

8.01 
7.96 

37: 9' 

* 69 

37-64 
.59 
.53 
.48 
.43 

37.38 
.32 
.27  

. 16 

37. I *  
.06 

7.00 
6.95 
.90 

36.85 
79 

.74 

.69 

.63 

36.58 
.53 
* 47 
.42 
.37 

36.31 
.26 

. 16 

36.05 
6.00 
5.94 
.89 
.84 

35.78 
.73  
.68 
.62 
.57 

35.52 

:2 
* 75 

. 2 2  

. 2 1  

. 10 

- 

45. '5 *os 
5.03 
4.96 
.gc 

44.84 

7 2  
* 6s 
59 

44- 53 
-47 
.41 
34 

.78 

.2a 

44: . IO 
4.04 
3.97 

43-91 
f 85 
79 

.73 

.67 
43.60 

. s4  

.48 

.42 

.36 

43.30 
* 23 
. '7 

3.05 
42.99 

.93 

.86 

.80 

.74 

42.68 
.62 
- 5 6  
.49 
*43 

42.37 
.3I  
* 24 
.x8 
. I2 

42.06 
2. 00 
1.93 

. I 1  

:2 
41.75 

. 6 g  

.62 

.56 
e 5 0  

41.44 - 

sr. 6c 
* 53 
-46 
* 39 
f 32 

51-24 . I8 

I. 03 
0.96 

50.89 
.8z 
.75 
.68 
.61 

50.54 
.47 
.40 
.33 
.26 

50.19 
.,rz 

50.05 
49.98 

a 9 0  
49.83 

* 76 
* 69 
.62 
.55 

49.48 
e41 
* 34 
* 27 

49.13 
9.06 
8.98 

* 91 
* 84 

48.77 
. 7 0  
* 63 
* 56 
.49 

48.42 
.35 
.28  

* 14 

48.06 
7.99 
*92 
* 85 
* 78 

47.71 
* 64 - 57 
' 5 0  
* 43 

47,36 

; I 1  

.20 

* 21 

-- 

58. 0.5 
7.97 
-8  
.81  - 73 

57. 65 
.57 
50 

.42 
34 

57.26 . I 8  

7.02 
6.94 

56.86 
.78 
. 7 0  
.62 
.54 

56.46 
.38 
* 30 

* 14 
56.06 

.9I  
:83 
.75 

55-67. 
.59 
.5' 
' 43 
* 35 

55.27 
* 19 

5.03 
4.95 

54.87 
* 79 
* 71 
.63 
.55 

54 47 
.39 
.31 
.23 
.IS 

54.07 
3.99 
.9' 
.83 
75 

.IO 

.22 

5.98 

. I 1  

53: E 
52 
.44 
. j 6  

53.28 

1' 

387.0 
6.5 
5.9 
5.4 
4.9 

384.4 
3.8 
3- 3 
2.8 
2.2 

381.7 
1 . 2  
0.6 

80. I 

79.6 
379. I 
8.5 
8 . 0  
7.5 
6.9 

376.4 
5.9 
5. 
4. 
4.3 

3. 
2. 7 
1. 2 
I. 6 

371. I 
0.6 

70.0  
69.5 
9.0 

368.5 
7.9 
7.4 
6.9 
6.3 

365.8 
5.3 
4.7 
4. 2 

3.7 
363. I 

2.6 
2. I 
1.6 
1.0 

360.5 
60.0 
59.4 
8.9 
8.4 

357.8 
7. 3 
6. 8 
6. 2 
5.7 

355.2 

373.8 

774.0 
2.9 

g: 8 
I *  8 

768.7 
7.6 
6.6 
5.5 
4.5 

763.4 
2.4 
1.3 

60.2 
59.2 

758. 1 
'I. 1 
6.0 
4.9 
3.9 

752.8 
I. 8 

50.7 
49.6 
8.6 

747.5 
6.5 
5.4 
4.3 
3. 3 

742.2 

40. I 
39.0 
8.0 

736.9 
5 . 8  
4.8 
3.7 
2.7 

731.6 
30.5 
29.5 
8.4 
7. 3 

726.3 
5.2 
4.2  
3. I 
2.0 

721.0 
'9.9 
8.9 
7.8 
6.7 

715.7 
4.6 
3.5 
2.5 
1.4 

710.4 

I .  1 

8' 

1161.0 
59.4 
7.8 
6.2 
4.7 

51- 5 
49.9 

8.3 
6.7 

1rqs. I 
3.5 
1.9 

40.4 
38.8 

1153. I 

1137.2 
5.6 
4.0 
2.4 

30.8 

I 129.2 
7.6 
6. o 
4.4 
2.9 

1121.3 
19.7 
8. I 
6.5 
4.9 

1113.3 
1. 7 

08.5 
6.9 

1105.4 
3.8 

100. 6 
099.0 

1097.4 
5.8 
4.2 
2.6 

91.0 
1%. 4 

7.8 
6. 2 
4.7 
3. I 

1081.5 
79.9 
8.3 
6. 7 
5 . 1  

1073.5 
1.9 

70.3 
68. 7 

7 .1  
1065.5 

IO. I 

2.2 

1' 

1548.0 
5.9 
3.8 

41. 7 
39.5 

'537.4 
5.3 
3. 2 

31. I 
28. g 

1526.8 
4.7 
2.6 

20.5 
18.3 

1516.2 
4. I 

09.9 
7.7 

1505.6 
3.5 

501.4 
499.3 

7. I 

1495.0 
2.9 
90.8 
88.7 
6.5 

1484.4 
2.3 

80.2 
78. o 
.5.9 

1473.8 
71.7 
69.6 

7.4 
5.3 

1463.2 
61. I 

12.0 

?: 89 
4.7 

1452.6 
50.4 
48.3 
6.2 
4.1 

1442.0 

7.7 

3.5 
143'. 3 

29. 2 
7 . 1  
5 . 0  
2.8 

1420- 7 

39.8 

5 . 6  

W 

1935. c 
32.4 
29.7 
7. I 
4.4 

1921. e 
19. 1 
6.5 
3.8 

11. a 

1908.5 
5. s 

$I i 
1895.3 

87.3 

2.6 

90. c 

4.7 

1882. c 
79.4 
6.1 
4. I 

71.4 
1868. a 

6.  I 

2: 2 
58. 2 

1855.5 
2.4 

5 0 . 2  

47.6 
4.9 

1842.3 
39.6 
6. s 
4.3 

31. 6 

1829. c 
6.2 
3.7 

18.4 
1815.1 

3. I 
IO. 4 
07. E 
5. ' 

1802.4 
799. 2 

7. I 
4.5 

91. E 
1789.2 

6.5 
3. s 

81. I 
78.5 

I775 5 

21.c 

- C L  



Int. 

o /  

78 00 

2 

3 
4 

78 02 

7 
8 
9 

78 IO 
I1 
I2 
I3 
14 

78 ;2 
'7 
I8 
I9 

78 20 
21 
22 

23 
24 

26 
27 
28 
29 

78 25 

78 30 
31 
32 
33 
34 

78 3s 
36 
37 
38 
39 

78 40 
41 
42 
43 
44 

78 4s 
46 
47 
4s 
49 

78 50 
5' 
5 2  
53 
54 

78 55 
56 

58 
57 

78 

Valueof I" 

Mdfrs. 
31.014 

4 
4 
4 
4 

4 
4 
4 
4 

31. or4 
4 
4 
4 
4 

31. or4 
4 
5 
5 
5 

31. or5 
5 
5 
5 
5 

31. or5 
5 
5 
5 
5 

31.015 
5 
5 
5 
5 

31.015 
5 
5 
I 
5 

5 
5 
5 
5 

31.016 
6 
6 
6 
6 

31.016 
6 
6 
6 
6 

31.016 
6 
6 
6 
6 

31.016 

31.014 

31.015 

Latitude 780 to 790-Mendiod arcs. 

Sums of seconds for mid- 
dle latitude 7 8 O  3 d  

/ I  

I 
2 

3 
4 

5 
7 
8 
9 

10 
I 
2 

3 
4 

'd 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 

9 

50 
I 
2 

3 
4 

55 
6 
7 
8 
9 

do 

8 

Meters. 

31.01 
62.03 
93. oq 

124.06 
155.07 
186. og 
217. IO 
38.12 
V9.I3 

310. rS 
341.16 

403.19 
434.21 
465.22 
496.24 
527.25 
558.27 
5% 28 

372.18 

620.30 

713.34 
744.36 
775.37 

39 
837.40 
868.42 
899.43 

930.45 
961.46 
992.48 

1 023.49 
I 054.51 

085.52 
I 16.54 
147.55 
178.57 
209.58 

240.60 
271.61 

3;: :: 

302.63 

I 364.66 
333.64 

1 395.67 
I 426.69 
I 457.70 
I 488.72 
I 519.73 

1 550.75 
I 581.76 
I 612.78 
1643.79 
I 674.81 

1 736.84 
1 767.85 
1 798.87 

18GO.go 

I705.82 

I 829.88 

Value of I' 

M e f m .  
1860.83 

-84 
.a4 
.% 
.% 

1860.84 
85 
85 
85 

.85 

1860.86 
.86 
.86 
.86 
.86 

11160.87 
.87 - 87 
' 87 
.88 

I n h .  tts 
.88 
.88 
.88 
.@ 

1860.8g 
-89 
* 89 
-90 
-90 

1860. go 
-90 
*go 
.9' 
* 91 

* 91 
.9I 
* 92 
92 

11160.92 
92 
93 
93 

* 93 
1860.93 

* 93 
-94 
* 94 
-94 

* 94 
* 95 
e95 
.95 

1860.95 
* 95 
.96 
96 

* 96 
1860.96 

1860.91 

1860.g4 

h t i n u o u s  sums of min- 
ites from latitude 78O 00' 
- 

I 

I 
2 
3 
4 

5 
ZI 
9 

YO 
I 
2, 

3 
4 

' 5  
Y 
8 
9 

w 
I 
1 

3 
4 

25: 
6 
7 
8 
9 

30 

3 
4 

2 

32 
z 
9 

qa 
I 
2 

3 
4 

45 
6 
7 
8 
9 

so 

2 

3 
4 

5 
7 

9 
60 

8 

Mefen. 

I 860.8 
3 721.7 
5 582.5 
7 443.4 
9304-2 

11 165.0 
13 025.9 
14 886.7 
16 747.6 

18 608.4 
w 469.3 
22 330.2 
q 191.0 
26 051.9 
27 912.8 
29 773.6 
3' 634.5 
33 495.4 
35 356.2 

37 217. r 
39 018.0 
40 938.9 
42 7w.8 
44 660.6 
46 521.5 
48 382.4 
50  243.3 
52 104.2 
53 965.1 

55 826. o 
57 686.9 
59 547.8 
61 408.7 
63 269.6 

65 130.5 
66 gq1.4 
68 852.4 
70 713.3 
72 574.2 

74 435. J 
76 296. o 
78 157.0 
80 017.9 
81 878.8 

83g:> 
87 461.6 
8g 322.6 
9' 183.5 

93 w. 4 
94 w5.4 
96 766.3 
98 627.2 

100 488.2 
102 349. I 
104 210. I 
106 071. I 
107 932. o 
109 793.0 
I11 653.9 

Longitude. X 

MdCYS. 

387.0 
774.0 

I 161.0 
1 548.0 
1 935.0 
2 322. o 
a 709.0 
3 Og6.0 
3 483.0 

5 k 5 . 0  

9 675.0. 
I I 610.0 

13 544.9 
IS 479.8 
11 414 'I 
I9 349.5 
21 284.3 

23 219. I 

29 023. o 
30 957.6 
32 892. I 

36 760. 
38 695. I 
40 629.3 

42 563.4 
44 497.4 
46 431 
69 630 
92 809 

115 960 

3 870. o 

7 740.0 

:: 3:: 

34 826.8 

231 g 6  
253 923 
276 697 
1 9  390 
321 996 

389 225 
411 416 
433 4 8  

455 433 

498 918 
520 446 
541 822 
sQ3 041 
5 8 4  095 
604 979 

666 549 

g ;2 

477 245 

625 686 
646 212 

I.**, i i # b I 1  . -- 

Y 

MaLYs. 

0. I 
0.2 

0.5 
0.9 
1.4 

2.7 
3.5 
4.5 

5.5 
12.4 

34.4 
49.6 
67.4 
88. I 

111.5 
137.6 
166.5 

2.0 

22.0 

1g8. a 
232.6 
269.8 
309.7 
352.4 
397.8 
445.9 
496.9 
550.5 
606.9 

728. s 
I ;go 
3 170 
4 952 
7 129 
9 701 
I2 665 
16 023 

19 773 
2 913 

3 -  

J442 
3 $ 3 b  

44 35% 

$%I 
63 71s 
70 927 
78 515 
86 477 
94 809 

103 511 
112 579 

122 010 
131 802 

141 952 
152 457 
163 3x4 
I74 5 1 0  
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- 

Lat. 

____ 
O I  

79 O( 
1 

1 

79 0: 
c 
i 
f 
5 

79 I C  
I1 
1 2  

1: 
'4 

79 '5 
I f  

1 7  
18 

19 

79 20 
2 1  
22 

23 
24 

79 ;: 
27 

29 

79 30 
3' 
32 
33 
34 

79 35 
36 
37 
38 
39 

79 40 
4' 
42 
43 
44 

79 45 
46 
47 
48 
49 

79 50 
51 
52 
53 
54 

79 55 
56 
57 
58 
59 

79 60 

28 

Latitude 79' to 80O-Arcs of the parallel in metea 

35.52 
.46 
.41 
.36 
.3I 

41.44 
.38 
.31 
.25 
. I 9  

34.99 
-93 
.88 
.83 
e 7 7  

40.82 
.76 
.69 
.63 
.57 

349.9 

g:g 
a. 3 
7.7 

347.2 
6.7 
6. I 
5.6 

699.7 
8' 7 

6.5 
5 . 5  

694.4 
3.3 
2.3 

7.6 

I. 2 

34.72 
.67 
.61 
.56 
. S I  

40.5 I 
e45 
.3a 
.32 
.26 

28.71 . 34.45 
.67 I .40 
.62 .35 
.sa .29 
-53 , .24 

40.20 
.14 
.07 

39.95 
40.01 

1025.6 
4.1 
2 . 5  

20.9 
'9.3 

1017.7 
6. I 
4.5 
2.9 

rcog.7 a. I 
6.5 
4.9 
3.3 

1m1.7 

G.9 
5 . 3  

993.7 
2. I 

I f . 3  

IOOO. I 

998.5 ' 

1367.5 
5.4 
3. 3 

61. I 
59.0 

1356.9 
4 .8  
2.6 

50.5 
48.4 

1346.2 
4. I 

42. o 
39.9 

7. 7 

1335.6 
3.5 

31.3 
29.2 

7. I 

13%. 9 
2. a 

2 . 9 ;  7.2 21.1 

336.6 
6. o 
5.5 
5.0 
4.4 

673. I 

71 .0  
2. I 

69.9 
8 .9  

333.9 
3.4 
2.8 
2.3 
I. 8 

667.8 
6. 7 
5.7 
4.6 
3.5 

I 
4' ' 5' 1 ' I  8' 

-. 

1065.5 
3. 9 

59. 2 
1057.6 

6. o 
4.4 

51.2 

10q . 6  

6.4 
4.8 
3.2 

r a q r .  6 
40. o 
38.4 
6. a 
5 . 2  

$: ; 

2. a 

8.0 

-- I 
29.60 

. 5 5  
* 51 
.47 
f 42 

29-38 
* 33 
.29 
* 24 

29.16 

* 07 
9.02 

. 2 0  

. I1 

a. 98 

28.93 
. s9  
* 85 

* 76 
.&I 

47.36 
29 

* 14 
.07 

47.00 
6.93 

.86 

.79 

. 7 2  

- 5  
. S I  
.43 
.36 

46.29 

* 15 
.08 

6.01 

45.94 
. a7  
.& 
.73 
.66 

45.58 
* 51  
.44 
.37 
.30 

45.23 . IG 
.og 
5.02 
4.94 

44.87 
.a0 
. 7.3 
.66 
.59 

44 .52  
* 45 
* 38 
* 31 
.23 

44.16 
.og 

4.02 
3.95 
.88 

43.81 
.74 
.67 
.60 
.53 

43.45 
* 38 
.3I  
.24 
. I 7  

43.10 

* 22 

46.68 

.22 

1420.7 I 1775.5 
18.6 1 3. 2 
6. < I 70. t 
4 . 3 '  6 7 . ~  
2. 2 5. : 

1762. t 
59.5 

7. : 
4. t 
52. ( 

1749. : 
6. j 
4. c 

41. ' 
38.3 

I 736. ( 
3. ' 

30. ; 
28. ( 
5.1 

1722. : 
17. 
4. : 

'709. ' 
6.1 

.4' 
701. 
$8 1 

I 696. 

20. I 

12. 

3.1 
90.1 
88. 
5 . 1  

1682. I 
80 
77. ! 
4.1 

72. : 

6.1 
4. : 

61. j 
58.1 

1656. : 
3. ! 

50.1 
48. : 

5. ! 

1642. I 

40. : 
37.1 
4. ' 

32. : 

6.5 
4. : 

1669. 

1629. 

1410. I 
08. o 
5.8 
3.7 

401.6 

1399.4 
7.3 
5 .2  
3. I 

90.9 
1388. a 

6.7 
4.6 

80.3 
2.4 

344.5 6 8 9 . 1  

3.5 7 .0  
4 .0  j 8 . 0  2 . 0  I 1378* 6. o 

2.9 5.9 

0.8 I .  6 
40.3 1 80.6 
39.8 I 79.5 

0 6 ,  .59 . . 1 2  

11.04 , 16.56 * 22.08 

.48 I 1.98 
. 0 2  . S I  1 2 .01  .04 

331.2 I 662.5 
0 . 7 ,  1.4 

30.2 60.3 
29.6 ! 59.3 
9. I i 8.2 

I 
.46 i .94 

I 
16.43 ; 21.91 

.40 .87 

.38 

328.6 I 657.2 
8.0 I 6. I 

.83 

.80 

.76 
21.73 

.69 

.66 

.62 
a 5 8  

21- 55 

7 .5  
7 . 0  
6 .4  

325. 9 
5.4 
4.8 
4. 3 
3.8 

323.2 

5.0 
3.9 
2.9 

651.8 
50. 7 
49.7 
8.6 
7. 5 

646.5 

a 35 
.32 

16.30 
27 

.24 

. I9  
16.16 

. 2 1  

977.4 I 1303.6 
6. I 301. 5 
4.5 I 299.4 



Lat. 

O f  

79 00 
I 
2 

3 
4 

79 0 5  
6 
7 
8 
9 

79 10 

'3 
14 

79 15 
16 
17 
18 
19 

79 20 

I 1  
12 

21 
22 

23 
24 

26 
27 
28 
29 

79 30 
31 
32 
33 
34 

79 35 
36 
37 
38 
39 

79 4 0  
41 
42 
43 
44 

79 45 
46 
47 
48 
49 

79 5 0  
5' 
5 2  
53 
54 

79 55 
56 
57 
58 
59 

79 fh 

79 ?S 

Value of 1'1 

-- 
Meters. 
31.016 

6 
6 
6 
6 

31.016 
6 
6 
6 
6 

31. 016 
6 
6 
6 
7 

31.017 
7 
7 
7 
7 

7 
7 
7 
7 

7 
7 
7 
7 

31.017 

31.017 

31.017 
7 
7 
7 
7 

7 
7 
7 
7 

7 
7 
7 
8 

31.018 
8 
8 
8 
8 

31. 018 
8 
8 
8 
8 

31.018 
8 
8 
8 
8 

31.018 

31.017 

31.017 

Latitude 790 to 8o0-MeridionaI arcs. 

sums of seconds for mid- 
dle latitude 7g0 30/ 

/ I  

I 
2 
3 
4 

5 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
1 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

Afctcrs. 

3 1 . 0 2  
62.03 
93.05 

I 24.07 

155. og 
186. I O  
217.12 
248. 14 
2i9. 15 

310. 17 
341.19 
372.20 

434.24 
465.26 
496.27 
527.29 
558.3' 
589.32 

620.34 
651.36 
682.38 
7'3.39 
744.41 

775.43 
806.44 

868.48 

403. 22 

837.46 

899.49 

930.5' 
961.53 
992.55 

I 023.56 
I 054.58 
I 085.60 
I 116.61 
I 147.63 
I 17S.65 
I '09.67 

I 240.68 
I 271.70 
I 302.72 
1 333.73 
1 364.75 
1395.77 
I 426.79 
I 457.80 
I 488.82 
I 5'9.84 

I 5 5 0 . 8 5  
I $31.87 
I 612.89 
1643.90 
1674.32 
1705.94 
I 736.96 
1767.97 
1798.99 
I 830.01 
I 861.02 

Value of I' 

Meftrs. 
ISGO. 96 

' 97 
.97 
.97 
' 97 

1860.97 
.98 
.98 
.98 
.98 

1860.98 
99 

.99 

.99 
* 99 

1860. gg 
1.00 
.00 
.00 
.00 

1861.00 
.01 
.OI . 01 . 01 

1861.01 
. 02  
. 0 2  
.02 
.02 

1861.02 
.03 
-03 
' 03 
.03 

1861 

1861 

1861.05 
.06 
.06 
.06 
.06 

1861.06 
.06 
.07 

.07  
1861.07 

.07 

.08 

. 0; 

.08 

.08 
1861.08 

.... _.___ 

Zontinuous sums of min- 
ites from latitude 79' 00' 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 
2 

3 
4 
15 
6 
7 
8 
9 

20 
I 
2 
3 
4 
25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 

2 

- 
~ ~ f C f C ? ' J .  

I 861.0 
3 721.9 
5 582.9 
7 443.9 
9 304.8 

I I  165.8 
13 026.8 
14 887.8 
16 748.8 

18 609.7 
2 0  470.7 
22 331.7 
24 192.7 
26 053.7 
27 9'4.7 
29 775.7 
3' 636.7 
33 497.7 
35 358.7 

37 219.7 
39 080.7 
40 941.7 
42 s02.7 
44 663.7 
46 524.7 
48 385.8 
50 246.8 
52 107.8 
5s 968.8 

55 829.8 
57 690.9 
59 551.9 
61 412.9 
63 274.0 
65 135.0  
66 996. o 
68 657. I 
70 718. I 
72 579.2 

74 440.2 
76 ;or. 2 
78 162.3 
80 025.3 
81 ss4.4 

8; 745.4 

87 467.6 
a9 328. G 
9' 1s9.7 

93 050.7 
94911.8 

95 633.9 
100 495.0 
102 356. I 
104 217. I 
106 078.2 
107 939.3 

I I I  661.4 

85 606.5 

94 77". 9 

109 800. 4 

I 

X : Y  

T C ' l .  1 1  . 

Longitude. 

- -- 
O I  

0 1  
2 
3 
4 

" 5  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

I5 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 10 

20 

I 0 0  

10 

20 

2 0 0  

IO 00 
I 1  00 
12 00 
13 00 
14 00 
15 00 
16 00 
17 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

Meters. 

355. 2 
710.3 

I oG5. 5 
I 420.7 

I 775.9 
2 131. I 
2 486.2 
2 841.4 
3 196.6 

3 551.8 
5 327.6 
7 103.5 
8 879.3 
IO 655.2 
I2 431.0 

' I 4  206.8 
15 982.5 
17 758.2 
'9 533.9 

21 309.6 
23 085.2 
24 860.7 
26 636.2 

30 187. I 
31 962.4 
33 737.6 
35 5'2.8 
37 288.0 

39 063.0 
40 838. o 
42 613 
63 904 
85 176 

106 423 
127 639 
148 817 
169 952 
xgi 036 

212 065 
233 0 3 1  
253 929 
274 753 
295 496 
316 152 
336 715 
357 180 
377 540 
397 788 

41 7 '920 
437 930 
457 8x1 
477 557 
497 164 
516 624 
535 933 
555 084 
574073 
592 893 
611 539 

28 411. 7 

Meters. 

0. I 
0. 2 

:: ti 
1. 3 
I .  8 
2.5 
3. 2 
4. I 

5. ' 
11.4 
20. 3 
3'. 7 
45.6 
62. I 
81. I 

102.7 
126.8 
153.4 

182.5 

248. 5 
2 8 5 . 2  

324.5 
366.4 
410.7 
457.6 
507.0 
559.0 

613.5 
670.6 
730 

1643 
2 920 

4 561 
6 56G 
8 934 

214.2 

I I  14 663 75 

18 211 
22 024 
26 I95 
30 7'4 
35 609 
40 849 
46 442 
52 386 
58 680 
65 322 

72 3'0 
79 641 
87 3'5 
95 32s 

103 678 
1 1 2  362 
121 379 
130 725 
140 398 
150 395 
r60  713 
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c_ 

Lat. 

0 '  

80 oc 
I 
2 

3 
4 

80 05 
6 
7 
8 
9 

80 IO 
I 1  
I2 

73 
I4 

80 15 
16 

17 
I8 
19 

80 20 
21 
22 

23 
24 

80.25 
26 
27 
28 
29 

80 30 
31 
32 
33 
34 

80 35 
36 
37 
38 
39 

i 41 
42 
43 
44 

80 45 
46 
47 
48 
49 

80 50 
5' 
52 
53 
54 

80 55 
56 
57 
58 
59 

80 60 

80 40 

1' 

-- 

323.2 
2.7 
2.2 
1.6 
1. I 

320.6 

29.5 
20.0 

I: 
317.9 
7.4 

5.  
315.2 
4.7 
4.2 
3.6 
3.1 

312.6 

1.5 

IO. 4 
309.9 

66: ; 

2.0' 

1.0 

t: s 
;: il 

307.2 
6.7 
6.2 
5.6 
5.1 

30q. 6 
4.0 
3.5 
3.0 
2.4 

301- 9 
1.4 
0.8 

300. d 
299. 
299.2 
8.7 
8.2 
7.6 
7.1 

296.6 
6.0 
5 .5  
4.9 
4.4 

293.9 

2.3 
1.7 

-1.2 

i: 4 

1 " a' 
-- 

646.5 
5.4 
4.3 
3.3 

641. I 
40.1 
39- 0 
7.9 
6.9 

635.8 

2.2 

4.7 

I. 6 

29.4 

7.3 
6.2 

625. I 
4.1 
3.0 
1.9 
20.9 

?: z 
630.5 

8.3 

9: ; 
7.7 
6.6 
5.5 

614.5 
3.4 
2.3 
1.3 

609. I 
8. I 
7.0 
5.9 
4.9 

2.7 
1.6 

600.6 
599.5 
598.4 
7.4 
6. ? 
5.2 
4.2 

593.1 

gr. 0 

IO. 2 

603.8 

2.0 

3: 8 
587.8 
6.7 
5.6 
4.5 
3.5 

582.4 

5.387 
'3;s 
. 3 7 0  
' 361 
* 352 
5. 343 
' 334 
.325 
,316 
.307 

5.298 
. 2 9 0  
.28r 
.272 

' 263 

5.254 
. 245 
. 236 
,227 
,218 

5 . 2 1 0  

. 192 

. 183 

. '74 
5. 16j 
. 156 
. '47 . 138 
. 129 
5.121 

. 103 

.og4 

.085 

5.076 
' 0 6 7  
.os8 

'. 040 

5.032 
.023 
.014 

5 . 0 0 5  
4.996 
4.987 
.978 
.969 
,960 
.951 

4.943 
.934 
.925 
.9r6 
. 907 
4.898 
.88y 
.880 
.871 
.86a 
*. 853 

.201 

' I11 

. 049 

4.4 
1282.3 
80.2 
78.0 
5.9 
3.8 

1271.6 
69.5 
7.4 
5.2 
3.1 

a/' 
- 

16.16 
* '3 

.08 

.06 
16.03 
6.00 

.95 
* 92 

15.90 
.87 
.84 
.82 
79 

1s. 76 
.74 
.71 
.68 

. .66 

15.63 
.60 
.58 
. 5 5  
' 52 

15.49 
47 
.44 
.41 
.39 

. I 1  

5.98 

l5. 36 
.33 

25 

15.23 

* 17 
.I5 

15. 09 - 07 
.oq 

5.01 
4.99 
14-96 

93 
91 
.88 
* 85 

14.83 
.80 
* 77 
' 75 
* 72 

14.69 
67 
.64 
.61 
.59 

14.56 

: I:  

.20 

. I2 

- 

5.5 
. 1602.9 

600.2 
597.5 
4.9 
92.2 

1589.5 
6.9 
4.1 
81.5 
78.9 

21.55 
.SI 
.48 
.44 
.41 

21.37 
* 34 
.30 
* 27 
.23 

21.19 
.16 

.og 

.OS 

0.98 
.95 
* 91 
.87 

20.84 
.80 
.77 
.73 
. 7 0  

20.66 
.62 
* 59 
. 5 5  
e 5 2  

20.48 
.45 
e41 
.38 
-34 

20.30 
27 
23 

. 16 
20.13 

-0g 
* 05 

19-98 
19.95 

* 91 
.88 
.s4 
.8I 

19.77 
* 73 
70 
.66 
63 

19.59 
e56 
52 
-48 
* 45 

19-41 

. I2 

21.02 

. 2 0  

20.02 

-6.7 
4.6 
2.4 

1350.3 
48.2 
6.0 
3.9 
41.7 

Latitude go0 to 8P-Arcs of the parallel in meters. 

70.9 
68.2 

5 . 5  

1562.9 
60.2 
57.5 
4.9 
52.2 

6(/ 

32.32 
* 27 

. 16 .22 

. I1 
32.06 

1-95 
.90 
84 

31.79 
* 74 
.68 

2.00 

9 . 5  
3'. 52 
.47 
* 4= 
* 36 
31 

31.26 

* '5 

I. 04 
30.99 
-94 
.88 
* 83 
78 

30.72 
.67 
.62 
4 6  
a 5 1  

30.46 
.40 
* 35 
* 30 
* 24 

30. I9 
* 14 
.08 

.20 

. IO 

30.04 
29.9 
29.92 

e 8 7  
.82 
* 76 
e 7 1  

29.66 
.60 
55 

* 49 
-44 

29.39 

* 23 
17 

zy. I2 

: 3 

- 

1239.6 
7.5 
5.3 
31. 3.2 I 

1228.9 
6.8 
4.7 
2.5 

P I /  

- 
37.71 

65 
* 59 
52 
.46 

37.40 
* 34 
.28 

15 

37.09 
7-03 
6.97 
-90 
.s4 

'36.78 
-72 
-65 
-59 
.53 

36.47 
-40 
-34 
.28 

36. 1s 
-0g 
6.03 
5.97 
-90 

35.85 
e78 
* 72 
.66 
* 59 

35.53 
-47 
-41 

.21 

.22 

: 3 
35-22 
.16 

5.03 
4-97 
34.91 

85 
79 
72 
.66 

34-60 
54 

* 47 
-41 
35 

34- 29 
.22 
.16 
. I O  

eaq 
33- 97 

.IO 

15": 

4'*5 38. 

3* d 

4. ?2 

1536. P 

30. 
28.a 

W' 

43.10 
3-03 
2.96 
89 

.81 

42.74 
67 
.60 
-53 
.46 

42.39 
-32 
* 25 
* I7 

42-03 
I. 96 

* 89 
.82 
-75 

41.68 
.61 
-54 
-46 
-39 

41.32 

. IO 

: :d . I1 
I. 03 

40.97 

.82 
* 75 
.68 

qo. 61 
-54 
*47 
-39 
-32 

e89 

? 3 . I1 
40. w 
39.97 
s9. yo 
.82 

.61 

39.54 
* 47 
.qo 

:3 

: id 
39.18 

8.97 

38.83 

. I1 
9. aq 

*90 

- 

20.4 
1218.3 

6. I 

09.7 
~ z q .  6 

5.4 
3.3 

11.8 4.0 

101.2 
199.0 

11g6.9 
4.7 

90.5 2*6 

81.g 

88.3 

1186.2 
4.1 

79. 
7.6 

1175.5 
3.4 
71.2 
6g. I 

@// 

48.49 
* 41 
33 
25 - 17 

48. 09 
8.01 

7: %: 
* 77 

47.69 
.61 
* 53 
* 4s 
* 37 

47-29 

13 
7. 05 
6.97 

46.89 
.81 
.73 
65 
-57 

46.49 
-40 
* 33 

.21 

: 2 
46. 09 
6.01 
5.92 

* 85 
* 77 

45.68 
.60 
-52 
.44 
e36 

45.28 
.20 . I 2  
:2 
44.88 
.80 - 72 
* 64 
56 

44.48 
.40 
* 32 
.24 
.16 

44-o(( 
4.00 

3: t 
.76 

43.68 - 

5.5 
1522.8 
20. I 

17.i e 

I5?:i 

12.1 

4 - 1  
501.4 

1496.1 
3.4 

5.4 

1482.E 
80.1 
77.4 
4.1 
72. I 

1469-4 
6.1 
4. c 
6r.4 

498.8 

e4 

3/ 

- 

9 w 7  
8. I 
6.5 
4.9 
3.3 

961.7 
60. I 
58.5 
6.9 
5.3 

953.7 

50.5 
48.9 
7.3 

945.7 
4. I 
2.5 
40.9 
39.3 

937.7 
6. I 
4 . 5  
2.9 
31.3 
92 *7 

6.5 
4.9 
3.3 

92'. 7 

2. I 

t. I 

20. I 
IS. 5 
6.9 
5.3 

913.7 
IO. 5 
08.9 
7.3 

905.7 
4. 1 

2. I 

e; ; 
897.7 
6. I 
4.5 
2.9 
91.3 

9: : 
6.4 
4.8 
3.2 

881.6 
80.0 
78.4 
6.8 
5.2 

873.6 

1291.0 1 1616.2 



17 1 

Sums of seconds for mid- 
dle latitude 8oo 3d 

-- 

Lat. 

- 
o /  

8000 
I 
2 
3 
4 

80 05 
6 
7 
8 
9 

80 10 
I 1  
I2 
13 
14 

80 '5 
16 
' 7  
I 8  
19 

80 20 
21 
22 

23 
24 

80 25 
26 
27 
18 
29 

80 30 
31 
32 
33 
34 

80 35 
36 
37 
38 
39 

80 40 
41 
42 
43 
4 4  

80 45 
46 
47 
48 
49 

80 50 
51 
52 
53 
54 

80 55 
56 
57 
58 
59 

80 60 - 

value of 
-__ 

Value of I 
Sums of seconds for mid- 

dle latitude 8oo 3d 

Mcfcrs. 
31.018 

8 
8 
8 
8 

31.018 
8 
8 
8 
8 

31.018 
8 
8 
8 
8 

31. oig 
9 
9 
9 
9 

31.019 
9 
9 
9 
9 

9 
9 
9 
9 

31.  or9 
9 
9 
9 
9 

9 
9 
9 
9 

9 
9 
9 
9 

9 
9 

19 

31.019 

31.019 

31.0!9 

31.019 

20 

31.020 
0 
0 
0 
0 

31.030 
0 
0 
0 
0 

31 020 

Value of 

/ I  

1 
2 

3 
4 
5 
6 

ri 
9 

IO 
I 
2 

3 
4 
15 
6 

z 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

55 
6 
7 
8 
9 
60 

I 
2 

1. .- 

Latitude 800 to 8i0--Meridional arcs. 

Mtte7.s. 

31.02 
62.04 
93.06 

124.08 

155. og 
186. I I  
217.13 
248.15 
279. '7 

310.19 

372.23 
403.25 
434.27 
465.28 
496.30 
527.32 
5 8.34 

341.21 

5 s 9.36 

620.38 
651.40 
682.42 
713.44 
744.45 
775.47 
bo6.49 
837.5' 
868.53 
899.55 

930.57 
961.59 
992.61 

I 023.63 
I 054.64 
I 085.66 
I 116.68 
1 147.70 
I 178.72 
I 209.74 

I 240.76 
I 271.78 
I 302.80 
I 333.82 
1364.83 
1 395.85 
I 426.87 
I 457.89 
I 488.91 
1519.93 

1 550.95 
1581.97 
I 612.99 
I 644.00 
I 675.02 
I 706.04 
1737.06 
I 768.08 
1 799.10 
I 830.12 
I 861.14 

Mctws. 
1861.08 

.08 

.og 
*og 
.og 

1861. og 
.og . IO 
. I O  
.IO 

1861.10 
.IO 
.IO . I 1  . I 1  

1861.1; . I 1  . I 1  
.I2 . I2 

1861.12 . I2 
.I2 . I 2  

* 13 
1861.13 

13 
* '3 
. '3 
14 

1861.14 
* 14 
. 14 
. I 4  

14 
1861. 15 

15 
* '5 
. I 5  
* '5 

1861.16 
. 16 
. 16 . 16 
.16 

1861.16 
* 17 
* 17 
* 17 

17 

1861.17 
17 

. I 8  

.18 . 18 
1861.18 . I 8  

* I9 
19 - 19 

1861.19 

-- 

Continuous sums of min- 
utes from latitude 80' ool 

/ 

I 
2 

3 
4 

2 
i7l 
9 

10 
I 
2 
3 
4 

2 
1 
9 

20 
I 
2 
3 
4 

25 
6 

z 
9 

30 
I ,. * 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50  
I 
2 

3 
4 

55 
6 
7 
8 
9 
60 

MdCYS. 

I 861. I 
3 722 .2  

5 583.3 
7 444.3 
9 305.4 

I I 166.5 
13 027.6 
14 888.7 
16 749.8 

18 610. g 
20 472.0 
22 333.1 
24 194.2 
26 055.3 
27 916.4 
29 777.5 
3' 638.7 
33 499.8 
35 360.9 

37 222.0 
39 083.1 
40 944.2 
42 805.4 
44 666.5 

46 527.6 
48 388.7 
50 249.9 
52 1 1 1 . 0  

53 972. I 

55 833.3 
57 694.4 
59 555.6 
61 ~ 1 6 . 7  
63 177.8 
65 139.0 
67 000. I 
68 S61.3 
70  722.4 
72 583.6 

74 444.7 
76 305.9 
78 167. I 
80 028.2 
81 889.4 

83 750.5 
85 611.7 
87 472.9 
89 334.0 
9' 195.2 

93 056.4 
94 917.6 
96 778.7 
98 639.9 

100 501. I 
102 362.3 
104 223.5 
io6 084.6 
107 945.8 
log 807.0 
111 668.2 

. _  I 

Latitude 8oo-Co-ordimtes of curvature 
for  t 1  

Longitude. 

O I  

0 1  
2 

3 
4 

" 2  
7 
8 
9 

0 10 

15 
20 
25 
30 

0 35 
40 
45 
50 
5 5  

05  

'5 

1 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

I o 0  

10 

20 

2 0 0  

10 00 
I 1  00 
I2 00 
13 00 
'4 00 

15 00 
16 00 

17 0O 
18 00 
'9 o0 

20 00 
21 00 
22 00 
23 0O 
2 4 0 0  
25 o0 
26 00 
27 0O 
28 o0 
29 00 
30 Qo 

" A 

Mttqs. 

323.2 
646.5 
969.7 

I 292.9 
I 616.2 
I 939.4 
2 262.7 

2 909.1 

3 232.4 
4 848.6 
6 464.8 
8080.9 
9 697. I 

I I  313.2 
I= 929.3 
14 545.4 
16 161.4 
17 777.5 

19 393.4 
21 0 9 . 4  
22 625.3 
24 241. I 
25 856.9 
27 472.7 
29 088.4 
30 704,o 
32 3'9.6 
33 935. I 

35 550.5 
37 165.9 
38 781 
58 '57 
77 5'6 
96 853 
1x6 160 
'35 433 
I54 667 
173 854 

192 990 
212 070 
231 086 
250 034 
268 909 
287 704 
306 414 
325 033 
343 557 
361 978 

a 585.9 

:; :; 
4165 I 

452 37 
470 078 
487 637 
505 054 
522 322 

434 542 

;;x ;g 

Maws. 

0.0 
0. 2 
0.4 
0.7 

1.7 
2.3 
3.0 
3.7 

4.6 
IO. 4 
18.5 
28.9 
41.7 
56.7 
74. 1 
93.8 

"5.7 
140. I 

166.7 
'95.6 
226.9 
260.4 
296.3 
334.5 
375.0 
417.8 
462.9 
5'0.3 

560. I 
612.2 
667 

I 500 
2 666 

4 164 
5 995 
8 157 
IO 651 
'3 474 

1.2 

16 627 
20 Io8 
2 916 

32511 
37 295 
42 4 0 1  
47 828 
53 574 
59 637 

66 or7 
72 710 

7 030 
94 652 

102 80 

2g 051 

&9 715 

110 311 

137 297 
146 715 

c 
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- 

I 
Lat. 

0 '  

81 oc 
I 
2 

3 
4 

L 
7 
e 
9 

81 IO 

81 05 

I1 
I 2  

'3 
'4 

81 15 
16 
17 
18 
19 

81 20 
21 
22 

23 
24 

81 2 5  
26 
27 
28 
29 

81 30 
31 
32 
33 
34 

81 35 
36 
37 
38 
39 

81 40 
41 
41 
43 
44 

81 $5 
46 
47 
48 
49 

81 50 
51 
52 
53 
54 

81 55 
56 
57 
58 
59 

81 60 
-- 

4.853 
,844 
,836 
,827 
,818 

4. 809 
,800 
' 791 
, 7 8 2  
. 773 

4.764 
. i55 
. i 4 6  
' 737 
' 729 

4. 7 2 0  
. 7 1 1  
. io2 
' 693 
. OS4 

4.6iS 
. 606 
.657 
. 648. 
. 639 

4.630 . 6 2 2  
. 613 
,604 
. 595 

4. j86 
. 577 . 568 
. 559 
. 550 

4- 541 
. 532 
.523 
. S I 4  . 506 

e 497 
-488 
.479 
.470  
,461 

4.452 
.443 
.434 
.4=5 . 416 

4-407 
.398 
.389 
.380 
.372 

4.363 
* 354 
.345 
f 336 
.3a7 

4.318 
- 

Latitude SI" to 82°--l\rc5 of the parallel in meters. 

__ 

14.56 
' 53 
' 5' 
.48  
.45 

14.43 
f 40 
f 37 
35 

.32 

14.29 
* 27 
.24 
. 2 1  

. ' 9  
14.16 

. !3 

. os 

. I 1  

14.03 
4.00 
3.97 
.95 
.92 

'3.89 
* 87 
.84 
.SI 
.78 

73.76 
73 

. 7 0  

.68  
' 65 

13.62 
.60 
.57 
.54 
.52 

'3.49 
* 46 
.e, 
.41 
.38 

'3.36 
.33 
30 

.27 
* 25 

13.22 
19 

* 17 
. 14 

13. og 
.06 
.03 

3.01 
2.98 

12.95 

. I 1  

- 

4 " 

-- 

19.41 

.34 

.3' 
' 27 

'9.23 

. 16 
* '3 
.09 

19.06 
9.02 
8.99 

.95 

.9 '  
18.88 

.84 

. S I  

. 7 7  

.74 

18.70 
.66 
.63 
.59 
-56  

18.52 
* 48 
.45 
.41 
.38 

18.34 
.3I  
. 2 7  
.24 

18.17 
. ' 3  
.og 
.06 

8.02 

17.99 
.95 
f 91 
.88 
f 84 

17.81 
. 7 7  
* 74 
. 7 0  
.67 

17.63 
' 59 
* 56 
.52 
49 

17.45 
.4I 
* 38 
-34 
* 31 

17.27 

.38 

. 2 0  

. 2 0  

- 

5" 

24.27 

. I 8  
' '3 
.09 

24.04 
4.00 

.9' 

23.82 

' 73 

.22 

3.96 

' 87 

' 78 

.69 
' 64 

23. 60 
.55 
' 5 1  
' 47 
.42 

25 3 
.33 
.29 
.24 

23.15 

.06 
3.02 
2. 97 

22.93 
.89 
.84 . so 
' 75 

22.71 
.66 
.62 
. 5 7  
.53 

22.48 
e 4 4  
.39 
* 35 
' 30 

22.26 

.I7 

. '3 

.OS 

22.04 
1.99 

* 95 
.90 
.86 

21.81 
.77 
* 72 
.68 
64 

21.59 

. 2 0  

. I 1  

.22 

- 

-- 

6" 

__ 

29. 1 2  

. 0 7  
9. or 
S. 96 
' 91 

28.85 
.80 
.75  
' 69 
.64 

28.59 
.53 
.48 
' 42 
' 37 

28.32 
.26 

. 16 

. 2 1  

. IO 
28. 05 
8.00 
7.94 
.89 
.84 

27.78 
.73 . G8 
.62 
.57 

27.51 
.46 
.41 
*35 
.30 

27.25 
. I 9  
. I 4  
.og 

7.03 

26.98 
93 

.87 

.82 
' 77 

26.71 
.66 
.60 
.55 
.so 

2 6 . 4  
.39 
.34 
. 2 8  
23 

26.18 

.07  
6.02 

25.91 

. I2 

5.96 

7" 

33.97 
.9 '  
85 

. 79  

. 7 2  
33.66 

.60 

.54 

.47 
' 41 

33.35 
.29 

. 16 

33.04 
2.98 
.91 
.85 
.79 

32.73 
.66  
.60 
.54 
.48 

32.41 
.35 
.29 
.23 
. 16 

32. IO 
2.04 
I .  98 
.91 
f 85 

31.79 
* 73 

. .66 
.60 
.54 

31.48 
.4I  
.35 
.29 
* 23 

31.16 

I. 04 
0.98 
' 91 

.79 
* 73 
.66 
.60 

30.54 
.48 
* 41 
* 35 
.29 

30.23 

. 2 2  

.IO 

. IO 

30.85 

8" 

38.83 
' 75 
.69 
.61 
.54 

38.47 
.40 

. 18 

38. I I  
8. 04 
7.97 
.90 
.83 

37.76 
.69 
.61 
.54 
.47 

37.40 

: 2 

: 2 
. I 9  

37.04 
6.97 
.90 
.83 
.76 

36.69 
.62 
.54 
.47 
' 40 

.26 

. 19 

6.05 

35.97 
90 
83 

.76 
* 69 

35.62 
.54 
* 47 
.40 
* 33 

. I 1  

36.33 

. 1 I  

35.26 
. I 9  

5.04 
4.97 

3 4 . 6  0 

.83 

.76 

.69 

.62 
34.54 

. I 1  

Q'/ 
-- 

43.68 
.60 
' 52 
.44 
.36 

43.28 
.20 
.I2 

3-04 
2.96 

42.88 
. So 
. 7 2  
.04 
.56 

42.48 
' 40 
.32 
.23  . 16 

42.08 
1.99 
.92 
.a4 
. 7 5  

41.67 
.59 
' 5' 
.43 
.35 

41.27 
. I 9  

1.03 
0.95 

40.87 
.79 
. 7 1  
.63 
.55 

40.47 
' 39 
. 3 '  
.23 
'5 

40.07 
39.99 - 91 

.83 

.75 

39.67 
.59 

.42 
* 35 

. I 1  

39. ;," 
.IO 

9.02 
8.94 

38. "6 

1' 

291.2 

0. 7 
90. I 
89. 6 
9. I 

288.5 
8. o 
7. 5 
6 .9  
6 .4  

285.9 

4. 5. il 
. 4.2 

3. 7 
283.2 

2.6 

I .  6 
2. 1 

I .  0 

2 8 0 . 5  
80. 0 
79.4 
8.9 
8.4 

277 .8  
7.3 
6. 8 
6.2 
5. 7 

275. I 
4.6 
4. I 
3.5 
3.0 

272.5 
1.9 
1 .4  
0.9 

70. 3 

269.8 
9.3 
8. 7 
8. 2 

7. 7 
267. I 

6.6 
6. o 
5.5 
5.0 

264.4 
3.9 
3.4 
2. 8 
2.3 

261.8 

0. 7 
60. 2 

259. I 

I .  2 

59.6 

a' 

582.4 
1. 3 so. 3 

79. 2 
8. I 

577. I 
6. o 
4.9 
3.8 
2. 8 

571.7 
70.6 
6s. 6 
8. 5 
7.4 

566.4 
5.3 
4. 2 
3. 1 

561. o 
59.9 
8. 9 
7.8 
6. 7 

555.7 
4.6 
3.5 
2.4 
1.4 

550.3 
49. 2 
8. 2 

7, I 
6. o 

544.9 
3.9 
2. 8 
1.7 

40.7 

2. I 

539.6 
8.5 
7.4 
6.4 
5.3 

534- 2 
3.2 

31.0 
30. o 

528.9 
7.8 
6. 7 
5. 7 
4.6 

523.5 
2. 4 
1 .4  

20. 3 
19.2 

518.2 

2. I 

3' 

873.6 
2 . 0  

70.4 
68. 8 

7. 2 

865.6 
4.0 
2.4 

60.8 
59. 2 

957.6 
6. o 
4.4 
2. 7 

51. I 

849.5 
5.9 
6, 3 
4. 7 
3. I 

841.5 
39.9 
8.3 
6. 7 
5. I 

833.5 
1.9 

30.3 
28. 7 

7. I 

825.4 
3.8 
2. 2 

20.6 
19.0 

817.4 
5.8 
4. 2 
2.6 

809.4 
7.8 
6. 2 

4.6 
3.0 

801.3 
799.7 a. I 

6. 5 
4.9 

793.3 
1.7 

90. I 
88. 5 
6.9 

785. 3 
3. 7 

80.4 
78.8 

777.2 

11.0 

2 . 0  

I 164.8 

:: ; 
58.4 
6.3 

5 2 . 0  

49.8 
7.7 
5.6 

1154. I 

1143.4 
41. 3 
395 1 

7 . 0  
4.9 

1132.7 
30.6 
28. 4 
6. 3 
4. 2 

1122.0 

'9 .  9 
7. 7 
5.6 
3.5 

1111.3 
9 . 2  

7.0 
4.9 
2.7 

1100.6 
9 8 . 5  

6. 3 
4. 2 

92. o 
1089.9 

7. 7 
5.6 
3.5 

$1. 3 

7 . 0  
4.3 
2. 7 

70.6 
1068.5 

6.3 
4. 2 

62. o 
59.9 

1057.7 
5.6 
3.5 

51.3 
49. 2 

4.9 
2. 7 

40.6 

1036.3 

1079. 2 

1047.0 

38.4 

1456. o 
3.3 
50. 7 
48. 0 

5. 3 
1 4 2 . 6  

40. o 
37. 3 
4.6 

37.9 

1429.3 
6.6 
3.9 

18.6 

1415.9 
3. 2 
IO. 5 
07.9 
5. 2 

1402.5 
399.8 

7. 2 
4. 5 

91.8 

21.2  

1389. I 
6.5 
3.8 

78.4 

'375.7 
3 . 1  

70.4 
67. 7 
5.0 

I 362.4 
59. 7 

7 . 0  
4.3 
5'. 7 

1349.0 
6.3 
3.6 

40. 9 
38. 3 

'335.6 
2.9 

30.2 
27. 5 
4.9 

1322.2 
'9. 5 
6. 8 
4. I 

1 1 . 5  

1308.8 
6. I 

3.4 
300.7 
298. I 

1195.4 

81. I 

-- 
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- 

Lat. 

o /  

81 oc 
I 
2 

3 
4 

81 05 
6 
7 a 
9 

81 10 
11 
1 2  

13 
14 

16 
81 15 

2 
19 

81 20 
21 
22 

23 
24 

81 25 
26 
27 
28 
29 

81 30 
3' 
32 
33 
34 

81 35 
36 
37 
38 
39 

81 40 
41 
42 
43 
44 

81 45 
46 
47 
48 
49 

81 50 
51 
52 
53 
54 

81 55 
56 
57 
58 
59 

81 60 - 

:due of I/' 

MCtCYS. 
31.020 

0 
0 
0 
0 

31.020 
0 
0 
0 
0 

31.020 
0 
0 
0 
0 

31.020 
0 
0 
0 
0 

31.020 
0 
0 
0 
I 

31.021 
I 
I 
I 
1 

31.021 
I 
I 
I 
I 

31.021 
I 
1 
I 
I 

31.021 
I 
1 
1 
I 

31.021 
1 
I 
I 
I 

31.021 
I 
I 
I 
1 

31. om 
I 
I 
I 
1 

j l .  021 

Latitude S i o  to 82°--.?ieridional arcs 

Sums of seconds for mid- 
dle latitude S i o  30' 

/ I  

1 
2 

3 
4 

5 
6 
7 
8 
9 

10 
I 
2 
3 
4 
15 
6 
7 
8 
9 

20 
1 
2 
3 
4 
25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
I 
2 
3 
4 

7 
8 
9 
60 
- 

Meters. 

31.02 
62.04 
93.06 

I 24.08 
' 5 5 . 1 0  
186.12 
217. rq 
248.17 
279.19 

310. 21 

341.23 
372.25 
403.27 
434.29 
465,3I 
496,33 
527.35 
558. 37 
589.39 

620.41 
651.43 
682.45 
713.48 
7.14.50 

930.62 
961.64 
992.66 

I 023.68 
I 054.70 

I 116.74 
I 147.76 
I 178.79 
1209.81 

1271.85 

1333.89 
1364.91 

I 085.72 

I 240.83 

I 302.87 

I 395.93 
1426.95 
I 457.97 
1488.99 
1520.01  

I 55I.03 
1 582.05 
I 613.07 
I 644. IO 
I 675.12 
I 706.14 
I 737.16 
I 768. 18 
1 799.20 
I 830.22 
I 861.24 

i Continuous slims of min- "' I' I utes from latitude 81' 00' 

I 

hZcters. 
1S61. 19 

. 19 

. '9 

. 2 0  

. 2 0  

1861.20 
. 2 0  
. 2 0  
. 2 0  
. 2 1  

1861.21 
. 2 1  
. ? I  
. 2 1  
. 2 1  

1861.22 
.22 
. 2 2  
.22 
. 2 2  

1861.22 
* 23 
.23 
* 23 
.23 

1861.23 
* 23 
a 2 4  
.24 
* 24 

1861.24 
.24 
e 2 4  
.24 
.25 

1861.25 
. 25 

.25 

.25 

.25 

1&61. 26 
.26 
.26 
.26 
.26 

1861.26 
. 2 7  
* 27 
. 2 7  
27 

1861.27 
* 27 

.28 
: 2 

1861.28 
.2n 

.2n 

. 2 8  

* 29 
1861.29 

~ 

/ 

1 
2 

3 
4 
5 
6 
7 
8 
9 

1 0  
1 
2 
3 
4 

15 
6 
7 
8 
9 

20 
1 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40. 
I 
2 

3 
4 

45 
6 
7 

9 

50 

n 

I 
2 

3 
4 

55 
6 

5 
9 
60 

I 

Meters. 

I 861.2 
3 722. 4 
5 583.6 
7444-8 
g 306. o 

I I  167. z 
13 02s .  4 
14 S89.6 
16 750.8 

I n  612.0 

24 195.6- 

20 473.2 
22 334.4 

26 oj6.8 
27 918.0 
29 779.3 
3' 640.5 
33 501.7 
35 362.9 

37 224. I 
39 0% 4 
40 946.6 
42 807. n 
e, 669. o 
46 530.3 
48 391.5 
50 252.7 
52  114.0 
53 975.2 

55 836.5 
57 697.7 
59 558.9 
61 420.2 
63 281.4 

65 142.7 
67 00J. 9 

72 587.7 

74 448.9 

78 171.5 
no 032.7 
81 s94.0 

83 755.2 
85 616.5 
87 477.8 
89 339.0 
91 200.3 

93 061.6 
94 922.9 
96 ;84. I 

100 jo6.7 

68 865.2 
70 726.4 

76 310.2 

98 645.4 

102 36s. o 
104 229.3 
IO6 090.5 
107 951.8 
log 813. I 
I I I  674.4 

latitude 8i0-Co-ordinates of curvature 

. .- 

O I  

0 1  
2 
3 
4 

0 s  
6 
7 
8 
9 

0 1 0  

20 
' 5  

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 
30 
35 
40 
45 

' 5 0  
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

1 0 0  

10 

20 

2 0 0  

1 0  00 
I 1  00 
I 2  00 
'3 00 
14 00 

'5 00 
16 00 
17 00 
18 00 
19 00 

20 00 
21 00 
22 00 
2; 00 
24 00 

25 00 
26 bo 
27 - 
28 00 
29 00 
30 00 

I 

Meters. 

291.2 
582.4 
873.6 

I 164.8 
I 456.0 
1 747.2 
2 036.4 
2 329.6 
2 620.8 

2 912.0 
4 68.0 

8 736. o 
10 191.9 

13 103.8 

16 0 1 5 . 5  

17 471.3 
18 927. I 
20 3s2. 8 
2 1  838.5 
23 294,2 
24 749. s 
26 205. 
27 660. $ 
29 116.3 
30 571.7 

32 0 2 7 . 0  
33 482.2 
34 937 
52 393 
69 833 
'87 253 
104 646 
122 oog 
I39 335 
156 620 

173 858 
191 044 

225 242 
242 243 
259 172 
276 024 
293 794 
309 477 
326 06s 

5 8 24.0 
7 280.0  

11 647.9 

14 559.6 

208 174 

342 562 
358 954 
375 240 
391 414 
407 472 
423 408 
439 219 
454 900 
470 445 
485 850 
501 111 

Aftfers.  

0 .0  
0. 2 
0.4 
0.7 
I .  0 
1 .  j 
2 . 0  

2 . 7  
3.4 

4 .  2 
9. 4 

16.7 
26. I 

37.6 
51.2 
66.9 
84.7 

104.6 
126.5 

150.6 
176.7 
205.0 

235.3 
267.7 
302.2 
338.8 
377.5 
418.3 
461.2 

506. I 

553.2 
602 

I 355 
2 409 
3 76; 
5 417 
7 370 
9 623 

12 I74 

15 0 2 2  
18 168 
21 609 
25 344 
29 374 
3 696 
3 1 309 
43 212 
48 403 
53 881 

59 644 
65 691 

78 627 
85 513 
92 675 

107 817 
" 5  793 
124 036 
132 543 

72 019 

1 0 0  110 



174 UNITED STATES COAST AXD GEODETIC SURVEY. 

- 
Lat. 

- 
0 '  

82 oc 
1 

1 

3 
4 

82 0 5  
c 
7 e 
F 

82 IC 

xa 
13 
I 4  

. 16 

I1 

82 1s 

l a  1; 

I9 

82 20 
21 
22 

23 
a4 

83 25 
26 
27 
28 
29 

82 30 
3' 
32 
33 
34 

82 35 
36 
37 
38 
39 

82 40 
41 
42 
43 
44 

82 45 
46 
47 
48 
49 

82 50 
51 
52 
53 
54 

82 55 
56 
57 
58 
59 

82 60 

1" 

- 

4.318 
.309 
.3m 
.291 
.282 

e 273 
.a64 
* 255 
.246 
* 237 

4.229 

. a i r  

. a02 

'93 
4 184 
. I75 . 166 
* I57 . 148 

4 I39 . 130 

, 2 2 0  

. I21 

. 112 . 103 
4.094 
.085 
,076 
.068 
.os9 

4.050 . 041 
.o32 
.023 
. or4 

e oo5 
3.996 

* 987 
.978 
f 969 

3.960 
.951 
.949 
.933 
* 9'4 

3.9'5 
. 9 6  
.898 
.889 
.880 

3.871 

. a 4 4  
e835 

. 862 

3. 826 
. 8x7 
808 

. 709 

. 790 
3.781 
- 

!a" I 3/' 

12.95 
.93 
.go 
.87 
.85 

12.82 
* 79 
e77  
.74 
* 71 

12.69 
.66 
* 63 
.6r 
* 58 

i2.55 
* 53 

50 
47 
-44 

t2.G 
* 39 
e36 
* 34 
.3I 

12.28 
.26 
.23 

. I 8  

12.15 

* 07  
.04 

1.99 

* 93 
.9' 

[ I .  88 
85 

.83 

.& 

. 7 7  
!I. 75 

* 72 
* 69 
* 67 
* 64 

I. 61 
58 

-56 
-53 
* 50 

I .  48 
45 

* 42 
-40 
* 37 

1 - 3 4  

. 2 0  

. I 2  

. IO 

12.02 

.96 

- 

4" 

17.27 
.24 
. 2 0  
. 1 6  
. I3 

17. og 
.06 

17.02 

6.99 
95 

16.91 
.88 
.a4 
.8I 
* 77 

16- 74 
70  

.66 
* 63 
.59 

16.56 
'52 
-49 
.45 
* 41 

16.38 
* 34 
.31 
.27  
.23 

16.20 
.16 
. '3 
-09 
.06 

16.02 
5.98 

95 
.91 
.88 

'5.84 
. 8 I  
e 7 1  
' 73 
* 70 

15.66 
* 63 
e59 
. 55 
e 5 2  

15.48 
a45 
-41 
37 

-34 
15. 30 

27 
* 23 

.16 
15. 12 

.20 

Latitude 8 2 O  to 83O-Arcs of the parallel in meters. 

5" 

21.59 
' 55 
* 50 
.46 . +I 

21.37 
* 32 
. 2 8  
23 
'9 

21.14 . IO 
* 05 

I .  or 
0.96 

20.92 
.88 
.83 
.79 
.74 

20.70 
* 65 
.61 
-56 

52 

20.47 
* 43 
.38 
.34 
.29 

2 0 . 2 5  

.16 

.07  
20.03 
19.98 

.94 

.89 
* 85 

19.80 
* 76 
* 71  
67 

.62 

19.58 
* 53 
.49 
.44 
f 40 

19.35 

. 2 0  

. I 2  

: 
. 2 2  

17 
19.13 
.og 
a 0 4  

9-00 
8.95 

18.91 
- 

1" 

30.23 . 16 . I C  
30.04 
29.98 
29.91 

85 
* 79 
f 72 
.66 

2g.b 
54 
47 

.4I 

.35 
29.29 

.16 

9-04 

28.97 - 91 
85 
78 
72 

28.66 
.60 
.53 
.47 
.41 

28.35 
.28 

.16 

28.03 
7.97 
.91 
.85 
.78 

27.72 
.66 
.60 
.53 
.47 

27.41 
* 34 
. 2 8  
.22 . 16 

27. og 
7.03 
6.97 
.90 
.84 

26.78 
. 7 2  
.66 
.59 
.53 

26.47 

. 2 2  

. I O  

. 2 2  

. IO 

8'' 

34.54 
* 47 
.40 
* 33 
.26 

34.18 
. I1  

4.04 
3.97 
*90 

33.83 
e76 
-69 
.61 
54 

33-47 
* 40 
.33 

: :5 
33-11 
3.04 
2.97 

e 9 0  
* 83 

32.75 
.68 
.61 
54 

.47 

32.40 
* 33 
.25  . I 8  

32.04 
1.97 
.90 
.82 
. 75  

31.68 
.61 
.54 
47 

.39 
31- 32 

. I1 

: 3 . ZI 
1 - 0 4  

30.97 
.89 
.82 
* 75 
.68 

30.61 
54 

.46 
* 39 
.32 

30.25 

9" 

38.86 
.78 - 70 
.62 
54 

38.46 
-38 
* 30 

- 14 

38.06 
7.98 
-90 
.82 
73 

-57 
49 
41 

*33 

37.25 
* I7 
* 09 

7.01 
6.93 

36.85 
.77  
* 69 
.61 
* 53 

.22  

37.65 

36.45 
* 37 
* 29 

f '3 
36.04 
5-96 
.88 
.80 
.72  

35.64 
* 56 .. 48 

. 2 1  

8 40 
.32 

35.24 . 16 
.08 

5.00 
4.92 

34.84 
.76 
* 67 
* 59 
. 5 2  

34.43 
35 

. 2 7  
* '9 

34.03 
. 11 

- 

1' 

259.1 
8.5 
8.0 
7.5 
6.9 

256.4 
5.9 
5.  3 
4.8 
4.2 

253.7 
3.2 
2.6 

1.6 
251.0 

0.5 
50.0 

49.4 
8.9 

248.3 
7.8 
7.3 
6. 7 
6.2 

245.7 
5.1 
4.6 
4. I 
3.5 

243.0 
2.4 
1.9 
I .  4 
0. 8 

240.3 
39.8 
9; 2 

8.7 
8. I 

237.6 
7. I 
6.5 
6. o 
5 .5  

234.9 
4.4 
3.9 
3.3 
2.8  

232.2 
1.7 

0.6 
30. I 

229.6 
9.0 
8.5 
7.9 
7.4 

226. g 

2. I 

1 .2  

a. 

518.2 
7.1 
6. o 
4.9 
3.9 

512.8 
1.7 
IO. 6 
09.6 
8.5 

507.4 
6.4 
5.3 
4.2 
3. I 

502.0 
501.0 
499.9 

8.8 
7.8 

496.7 
5.6 
4.5 
3.5 
2.4 

491.3 
90.2 

8. I 
7 .0  

486. o 
4.9 

2.7 
1.7 

480.6 
79.5 
8.4 
7.4 
6.3 

475.2 
4.2 
3. I 

70.9 
469.9 

8.8 
7. 7 
6. 6 

sg. 2 

3.8 

2.0 

5.6 

4%. 5 
3.4 
2.3 
1.3 

60.2 

45g 

7 . 0  
5.9 
4.8 

453.7 

8' 

777.2 
5.6 
4.0 
2.4 

70.8 
769.2 

7.6 
6. o 
4.4 
2. 7 

761. I 

59.5 
7.9 
6.3 
4.7 

753. I 
51.5 
49.9 
8.3 
6.6 

745.0 
3.4 
I. 8 

40.2 
38.6 

737.0 
5.4 
3.8 

30.5 

728.9 
7.3 
5 .7  
4. 1 
2.5 

720.9 
19.3 
7.7 
6. I 
4.4 

712.8 

og. 6 
8.0 
6.4 

7% 8 
3.2 

701.6 
699.9 

8.3 

696.7 
5.  1 
3.5 
1.9 

90.3 
688.7 

7 . 0  
5.4 

6%. 6 

2. 2 

11.2 

3.8 
2. 2 

4' 

- 
1036.3 

4.2 
32. o 
29.9 

7.7 
1025.6 

3.4 
21.3 
19. 1 
7.0 

1014.8 
2.7 
IO. 6 
08.4 
6.3 

80% 1 
1002.0 
999.8 

7.7 
5.5 

993.4 
91.2 e. 1 
6.9 
4.8 

982.7 
80.5 
78.4 
6.2 
4. 1 

971.9- 
69.8 
7.6 
5 . 5  
3.3 

961.2 
59.0 
6.9 
4.7 
2.6 

950.4 
48.3 
6. I 
4.0 

41.8 
939.7 

7.6 
5.4 
3.3 

31. I 

929.0 
6.8 
4. 7 
2.5 

" 0  4 

6. I 

3.9 
11.8 
og: 6 
907- 5 

918.2 

7 

5' 

1295.4 
2.7 
90.0 
87.3 
4.6 

1282.0 

7g: z 
3.9 

71.2 

1268.6 
5.9 
3.2 

57. "-8 
52.8 

"55. I 

49. 
7. I 
4.4 

I W .  7 
39. I 
6.4 
3.7 

31.0 

r228* 5.  z 
2.9 

20.3 
17.6 

1214. 9 

og. 5 
6.9 
4 .2  

12.2 

'"'-8 198. 
6. I 
3.4 

90.7 

1188. I 
5.4 
2.7 

80.0 
77.3 

I 174.6 
71.9 
69.3 
6.6 
3.9 

I 161.2 
58.5 
5.8 
3. 1 

50.5 
1147.8 

5 .  1 
42.4 
39.7 
7.0 

1134.3 - 
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~ Iat. 

l o  I 

82 00 
1 
2 

3 
4 

' 82 05 
6 
7 
8 
9 

82 IO 
I 1  
I 2  
I 3  
I4 

82 15 
16 
17 
18 
19 

82 20 
21 
P 2  

23 
24 

82 25 
26 
27 
28 
29 

82 30 
31 
32 
33 
34 

a2 35 
36 
37 
38 
39 

82 40 
41 
42 
43 
44 

82 45 
46 
47 
48 
49 

82 50 
5' 
52 
53 
54 

82 55 
56 
57 
58 
59 

82 60 
-- 

I I 
Value of I/' ' I  I 

1 McteYs. 
31.021 

I 2 ' 31.022 
2 
2 
2 
2 

31.022 
2 
2 
2 
2 

31.022 
2 
2 
2 
2 

31.022 
2 
2 
2 
2 

31.022 
2 
2 
2 
2. 

31.022 
2 
2 
2 
2 

31.022 
2 
2 
2 
2 

31.022 
2 
2 

31.023 

3 
3 
3 

3 
3 
3 
3 

31.023 

31.023 

3 '  

3'. 023 i (  

Latitude 8 2 O  to 8jO-Mcridional arcs. 
.- - 

Sums of seconds for mid- 
dle latitude 8 2 O  3 d  

I /  

I 
2 

3 
' 4  

i 
7 
8 
9 

IO 
I 
2 
3 
4 

I 5  
7 
8 
9 

20 
1 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

35 

7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

ilZeteYs. 

31.02 
62.04 
93.07 

124. og 
155. I1  
186.13 
217.16 
248.18 
279.20 

310.22 
341.24 
372.27 
403.29 
434.31 
465.33 
496.36 
537.38 
5 8 40 

620.44 
651.47 
682.49 
713.51 
744.53 

589: 42 

7 

9 
60 

899.64 

930.67 
961.69 
992.71 

1 023.73 
1 054.75 
I 085.78 
I 116.80 

I 178.84 
I 209.87 

I 240.89 

1302.93 

1364.9 

I 147.82 

1271.91 

1333.98 

1 396.00 
1427.02 

I 520.09 

I 5  1.11 

I 613. I 
I 644. ~g 
I 675.20 
1706.22 
1 737.24 
I 768.26 
8799.29 
8 830.31 
1861.3 

1 582. I3 

Mefor. 
1861.29 

f 29 
* 29 
* 29 
29 

1861.29 
30 
30 

-30 
-30 

1861.30 - 30 
* 30 
31 

* 31 
1861.31 

* 31 
* 31 
*31 
32 

1861.32 
.32 
-32 
' 32 
e32 

1861.32 
* 33 
* 33 
33 

-33 

1861.33 
a33 - 33 
* 34 
* 34 

a 3 4  
* 34 
* 34 
a 3 4  

1861.34 

1861.35 
35 
35 - 35 

* 35 
1861.35 

.35 
* 36 
* 36 
.36 

I 

IO 
I 
2 

3 
4 

'2 
7 
8 
9 

20 
I 
2 
3 
4 

'2 
7 
8 
9 

30 

3 
4 

I 
2 

35 
7 
8 
9 

40 

3 
4 

I 
2 

45 
6 

z 
9 

1861.36 50 
I 
2 

* 36 
.36 . e36 3 
* 36 4 

1861.37 
* 37 
37 7 

* 37 8 
-37 

1861.37 b 
1 

I /tfctcrJ. 
I 

I S61.3 
3 722.6 
5 583.9 
7 445.2 
9 306.5 

1 1  167.7 

14 8 9 . 3  
16 751.6 

18 612. g 
20 414 2 

26 058.2 

13 029.0 

22 335.6 
24 196.9 

27 919.5 I 29780. 
31 642. I 
33 503.4 
35 364-7 

37 226. o 
39 087.4 
40 948.7 
42 810. o 
44 671.3 
46 532.6 
48 394.0 

53 978.0 

55 859.3 
57 7-e 6 
59 562- 0 
61 423.3 
63 284.6 
65 146.0 
67 007.3 
68 868.6 
7 0  730.0 
72 591.3 

74 452.7 
76 31.). 0 
78 175.4 
80 036.7 
81 898. I 

83 759.4 
85 620.8 
87 482. I 
89 343.5 
91 204.9 

93 066.2 

5 0  255.8 
52 116. 

94 927.6 
96 788.9 
98 650.3 

I 0 0  5 1 1 . 7  

132 373.0 
104 234.4 
106 095. 8 
107 957.1 
rog 818.5 
111 679.9 

0 1  
2 
3 
4 

9 

0 IO 

Meters. 

259.1 
518. I 
777.2 

I 036.3 
I 295.4 

2 331.7 

6 476. 
7 772.2 

15 5 4 t  7 
16 3 . 9  
18 1 3 . 0  
19 429. I 
20724.2 
22 019.2 
23 3'4.2 
24609.1 
27 25 904.0 198.8 

28 2978 49g . 2  s 

13 ;2 

31 083 
46 613 

77 626 

123 960 

62 129 

I39 337 

154 672 
169 962 
185 200 
200 383 
215 506 
230 565 
245 555 
260 471 
275 310 
290 066 

304 736 
3'9 3'5 
333 798 
348 182 
362 462 
376 633 
390 692 
404 634 
418 456 
432 152 
44s 719 
-- 

0.0 
0. 2 
0.3  
0.6 
0.9 

2.4 
3.0 

:: i! 

i: : 
33.2 
1 4 . 9  

33. 
4s. 7 
59.7 
75.6 
93.3 

112.9 

134.3 

1 2 . 8  
'57.6 

3: 0 
269.6 
302.2 
336. ? 
373.1 
411.4 

451.5 
493.5 
537 

I 2 0 0  
2 14g 

3 
4 32 
6 574 
8 583 

1 0  859 

1 400 

19 274 
22 607 
26 201 

30 056 
34 170 
38 543 
43 I73 
48 059 

53 200 
58 593 
64 237 
70 130 
76 272 

82 659 
89 290 
96 163 

103 276 
I IO 627 
118 214 

Id 205 

-- 
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I Lat. 

0 1  

83 00 
1 
2 

3 
4 

6 
7 
8 
9 

83 IO 

83 0 5  

'I 
12 

'3 
I4 

83 

'7 
18 
'9 

83 20 
21 
22 

23 
24 

26 
83 25 

3 
29 

83 30 
3' 
32 
33 
34 

83 35 
36 
37 
38 
39 

83 40 
41 
42 
43 
44 

83 45 
46 
47 
48 
49 

83 50 
51 
52 
53 
54 

83 55 
56 
57 
58 
59 

83 60 

- -  

l'fi 

- 

3.781 
.7i2 
* 763 
. 754 
. 745 
3.736 

. 7 2 7  

.:I8 

.;09 

. 700 

3.692 

.674 

3.647 

.683 

.665 . 656 

. 638 

. 629 

.620 

. 611 
3. 602 
. 593 
. $34 
. 575 
. 566 
3. 557 
. 548 
* 539 
* 530 
.52' 

3. 5'2 
.so3 
.494 
.485 
.476 
3.467 

. 458  

.43a 

. 450 

.44= 

3.423 
.414 
.'lo5 
.396 
.387 
3.378 
.369 
.360 
* 35' 
.342 

3.333 
.324 
3'5 
.306 
* 297 
3. 288 
' 279 
,270 
. 261 
. 252 
3. 243 
- 

-- 

a!/ 

7.56 
* 55 
.53 
.SI 
.49 
7.47 
45 
.44 
42 
.40 

7.38 
* 36 
35 
33 

* 31 
7.29 . 28 
.26 
24 
.22 

7.20 
19 

* 17 
. I 5  
f 13 

7. I 1  

.08 

.06 

. 0 4  

7.02 
7.01 
6. 99 

* 97 
* 95 

6 9 3  
* 92 
e90 
.88 
.86 

6.85 
83 

. 8 1  
79 

a 7 7  
6. 76 
74 

* 72 
70 
.68 

6.67 
.65 
63 
.61 
* 59 
6.58 
.56 
* 54 
- 5 2  
* 50 
6.49 

. IO 

- 

I 

3'' j 4'' 
__ 

11.34 
.32 
.29 
.26 
.24 

. I8 
* 15 
, '3 

11.07 
.OS 

0.99 
* 97 

IO. 94 
* 91 
* 89 
.86 
* 83 

10.81 
* 78 
75 
.73 
. 7 0  

IO. 67 
.64 
.62 
* 59 
.56 

10.54 
.SI 
.48 
.46 
.43 

IO. 40 
.38 
* 35 
* 32 
* 30 

IO. 27 
a 2 4  

19 
.16 

IO. 13 

.08 
* 05 
* 03 

XI. 20 

.IO 

1.02 

.21  

. I 1  

IO. 00 
9.97 

* 95 
.92 
e89 
9.86 
.84 
.81 

76 
9.73 
- 

Latitude 83O to Qo--Ans of the parallel in meters. 

5" 

18.91 
.8G 
. 82 
.77 
.73 

18.68 
.64 
.59 
* 55 

18.46 
.41 
.37 

: 2 
18.23 
.I9 
. 14 
.06 

18.01 
7.97 
.92 
.88 
.83 

17.79 
74 
70 

* 65 
.61 

. IO 

17.56 21.07 
. s 2  : 1.02 
47 

* 38 
a43 

76 
.73 

. - j r  

25 

.16 

17. I I  

a 0 7  
7.02 
6.98 

* 93 
16.89 

* 84 
.80 
* 75 
* 71 

16.67 
.62 

' 53 
* 49 

16. e, 
.40 
* 35 
* 31 
.26 

16.22 

.20 

* 58 

I 

26.47 I 30.25 34.03 
.41 , . I 8  I 3.95 
.34 . I I  ~ .87 
.28 30.03 .79 
.22 29.96 , .71 

29.53 ! 33.22 
.46 , *I4 
.39 : 3.06 
.32 ; 2.98 
a 2 5  .90 

29.17 , 32.82 
.IO .74 
9.03 .G6 
8.96 j .58 
.8g I .SO 

I 

53 
28.46 

* 31 
a 2 4  
. I 7  

28. IO 
8.03 
7.95 

.88  

.81  

27.74 
.67 
.60 

52 
* 45 

27-38 
* 31 
.24 
* I7 
.og 

27.02 
6.95 
.88 
. S I  
* 74 

26.66 
.59 

52 
.45 - 38 

26.30 
23 . 16 
.og 

6.02 
25.94 

* 38 

1' 

226.9 
6.3 
5.8 
5.3 
4. 7 

224.2 
3.6 
3. 1 
2.6 
2 . 0  

221.5 

20.4 
19.9 
9.3 

218.8 
8.3 
7.7 

6.7 

216. I 
5.6 
5 . 0  
4.5 
4.0 

213.4 
2.9 
2.4 
I. 8 
1.3 

210.7 

09.7 
9. I 
8.6 

208.0 
7.5 
7. 0 
6.4 
5.9 

205.4 
4.8 
4.3 
3.7 
3.2 

202.7 

1.6 

0 . 5  

199.4 
8.9 
8.4 
7.8 

'97.3 
6.7 
6. 2 

5.7 
5.1 

194.6 

1.0  

7.2 

IO. 2 

2. I 

I .  1 

200.0 

453.7 
2.7 
I. 6 
50.6 
49.4 
448.4 
7.3 
6.2 
5.1 
4. 1 

443.0 
1.9 
40.8 
39.8 
8.7 

437.6 
6.5 
5.4 
4.4 
3.3 

432.2 

30. I 
29.0 
7.9 

426.9 
5.8 
4.7 
3.6 
2.6 

1.2 

421.5 
20.4 
19.3 
8.2 
7 . 2  

416. I 
5 . 0  
3.9 
2.9 
I. 8 

410.7 
og. 6 
8.6 
7.5 
6.4 

405.3 
4.3 
3. 2 
2. I 
1.0 

400.0 

7. 
6.7 
5.6 

394.6 
3.5 
2.4 
1.3 

90.3 

398.8 

389.2 

3' 

-- 

680.6 
79.0 
7.4 
5.8 
4. 1 

672.5 
70.9 
69.3 
7.7 
6. I 

664.5 
2.9 
61.2 
59.6 
8.0 

656.4 
4.8 
3.2 
I. 6 

50.0 

648.3 
6.7 
5. I 
3.5 
1.9 

640.3 
38.7 

7. I 
5.4 
3.8 

632.2 
30.6 
29.0 
7.4 

624. I 
2 .5  
20. g 
19.3 
7.7 

616. I 

5.8 

4: d 
11.2 
og. 6 
608.0 
6.4 
4.8 
3.2 

601.5 

599.9 
8.3 
6.7 
5. 1 
3.5 

S I .  8 
90.2 
88.6 

7 . 0  
5.4 

583.8 

1' 

907.5 
5.3 
3.2 

91.0 
898.9 
896.7 
4- 6 
2.4 
90.3 
88. I 

886. o 
3.8 
81.7 
79.5 
7.4 

875.2 
3.1 
70.9 
68.8 
6.6 

864.5 
2.3 
60.2 
58.0 
5.9 

853.7 
51.6 
49.4 
7.3 
5. I 

843.0 

6.5 

40.8 
38.6 

4.3 
832.2 
30. o 
27.9 

5 .7  

821.4 
19.3 
7.1 
5.0 
2.8 

810.7 
08.5 
6.4 

3: 6 

4.2 
802. I 

799.9 
7.7 
5.6 
3.4 
9'. 3 
789.1 
7.0 
4.8 

778.4 
6: ; 

5' 

1'34.3 
1 .7  
29. o 
6.3 
3.6 

112o.g 
18.2 

5,: ii 
1 w . g  

IO. I 

4. 

099.4 
6.7 

1094.0 
91.3 
88.6 
6. o 
3.3 

1080.6 
77.9 - 5.2 

69. 

102. I 

72. !j 
1067. I 

4.4 
61.8 
59. I 
6.4 

5 1 . 0  
48. 3 
5.6 
2.9 

1040.2 
37.5 
4.9 
32. 2 

29.5 

1026.8 
4. 1 
21.4 
18.7 
6. o 

1013.3 
IO. 6 
07.9 
5.3 

1002.6 

999.9 
7. 2 

89. I 
986.4 
3.7 
81.0 
78. 3 
5.6 

972- 9 

1053.7 

91. 4. 5 

- 
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due of I// 

Mrrm. 
31.023 

3 
3 
3 
3 

3 
3 
3 
3 

31.023 
3 
3 
3 
3 

3 
3 
3 
3 

3 
3 
3 
3 

3 
3 
3 
4 

31.024 
4 
4 
4 
4 

31.024 
4 
4 
4 
4 

31.024 
4 
4 
4 
4 

31- 024 
4 
4 
4 
4 

31.024 
4 
4 
4 
4 

31. w 
4 
4 
4 
4 

31.024 

'3 I. 023 

31.023 

31.023 

31.023 

iums of seconds for mid- 
dle latitude 8 3 O  3d 

/ I  

I 
2 
3 
4 

f 
z 
9 
10 
I 
2 
3 
4 

'5 
b 
9 

20 
1 
2 

3 
4 
25 
6 
7 
8 
9 

30 

3 
4 
35 
6 

I 
2 

i 
9 

40 
I 
2 
3 
4 
45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 

2 
- 

MCtWS. 

31.02 
62.05 
93.07 
124. og 
15;s. I2 
186.14 
217.16 
248.19 
279.21 

310.24 
31.26 
372.28 
403.31 
434.33 

496.3 
527.40 

465.38 

620.47 
6 1.49 

713.54 
744.56 
77s. 59 
806.61 

6i2.52 

2:: 2 

992.75 

w. 68 
930.71 
961.73 

I 023.7 
1054.& 
I 085.82 
I 116.85 
1 147.87 
1178.89 
IZog.92 

1240.94 
I 271.96 
1 302.99 
1 334.01 
1365.04 
I 396.06 
1427.08 
I 458. I1 
1489. I3 
I 520. IS 

I 5 5 : .  18 
I 582.20 
I 613.22 
I 644.25 
1 675.27 
I 706.29 
1737.32 
I 768.34 
1799.36 
I 830.39 
I 861.41 

Vdueof I /  

Mdcrs. 
1861.37 

* 38 
e38 
* 38 
* 38 

1861.38 
* 38 
* 38 
* 38 
39 

1861.39 
* 39 - 39 
* 39 
* 39 

1861.39 
-39 
-40 
-40 
-40 

1861.40 
.eo 
-40 
-40 
-40 

1861.41 
-41 
-41 
* 41 
41 

1861.41 
-41 
-41 
-42 
.42 

e42 
e 4 2  
-42 
-42 

1861.42 
* 43 
43 
43 

* 43 

- 43 
* 43 
43 
43 

1861.42 

1861.43 

1861.44 
e 4 4  
-44 
e 4 4  
.44 

1861.44 
.44 
.44 
-45 
* 45 

1861.45 

oatinuous sums of min- 
tesfrom latitude 83' 00' 

I 

I 
a 
3 
4 

2 
z 
9 

10 
1 
a 
3 
4 

' a  
b 
9 
10 
1 
2 
3 
4 
25 
6 
7 
8 
9 

30 
a 
3 
4 

1 

3f 
H 
9 

40 
a 
3 
4 
45 
6 

1 

i 
9 

50 

3 
4 

1 
2 

7 
8 

2 - 

Meh. 

1 b1.4 
3 722.7 
5 5 8 4 . 1  
7 445.5 
9 306.9 
13 039. i 
14 891. o 
16 752.4 
18 613.8 
20 475.2 
22 336.6 
Y 197.9 
26 059.3 
4 920.7 
ag 782. I 
31 643.5 
33 504.9 
35 366.3 

37 227.7 
39 089. I 
40 950.5 

46 534- 7 
4 396.1 
50  251- 5 
52 118.9 
53 960.3 

55 w. 7 
57 703.2 
59 564- 6 
61 426.0 
63 287.4 
65 1 4 . 8  
67 ora 2 
68 871.7 
70.733. I 
72 594.5 

74 455.9 
76 317. 

80 040. 2 
81 91.6 
83 763. I 
85 64.5 
87 4%. 9 

42 811.9 
44 q73.3 

78 178. i 

$ %:$ 
93 070.2 
94 931.7 
96 793.1 
98 654.5 
100 516.0 
102 377.4 
104 238.9 

;:; ;E: d 
10g 823. z 
1x1 684.7 

X 

+mcrJ. 

226.9 

907.5 
1134.3 
I 361.2 
1 88.1 

2 041. 

2 268.7 
3 403.0 

sss. 9 
7940.1 

11 343.0 
1% 477.1 
13 611.4 

15 79. 

%: z 

1 a,,., 
4 537.2 2 671. 

14 b45.2 

I7 18 Or3. 147. H 
rg 281.8 
m 415.8 
21 5499.7 
22 683.6 
23 817.4 

2%; 
27 218 

1% ;$ 

40 81 
54 405 
61 975 
81 525 

122 013 

13 441 
1$828 
162 171 

201 891 
215 015 
zza 074 
241 065 
253 984 
266 827 
279 589 
292 268 
304 859 
3'7 358 
329 763 
342 c a  
354 270 
366 367 
378 353 
390 226 
-- 
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378.4 
7.3 
6.2 
5.2 
,+.I 

373.0 
1.9 

8.7 
g:il 
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567.6 
6.0 
4.4 
2.8 
61. I 
559.5 
7.9 
6.3 
4.7 
3.1 

Lot. 
- 

O I  

8400  

a 
3 
4 

I 

84 0: 

7 
8 
9 

84 10 

Ia 
I3 
I4 

84 15 
16 
17 
18 
19 

84 20 

I1 

21 
11 
23 
44 

84 25 
a6 

31 
29 

84 30 
31 
32 
33 
34 

84 35 
36 
37 
38 
39 

84 40 
41 
41 
43 
44 

84 45 
46 
47 
48 
49 

84 50 
51 
52 
53 
54 

84 55 
56 

58 
57 

84 2 
- 

367.6 
6.5 
5 . 5  
4.4 
3.3 

1" 

551.4 
49.8 
8.2 
6.6 
5.0 

3.243 
.134 . aa5 . a16 
. io7 

3.198 . 189 
.I80 
.171 . 161 
3.153 
. I 4 4  - 135. . 116 
.r17 
3.108 
099 
.091 . o8a 
.073 

3. 064 
* 055 
.046 
.037 
.028 
3.019 

3.001 
a. gga 
983 

2.974 
.965 
* 956 

.938 

. 0 1 0  

.947 

2- 929 
.920 
.9lI 
* 902 
.893 

a. 884 
875 
.866 

.848 

.830 

.821 

.8Ia 

.a57 

2.839 

.&3 

1.794 
.785 
* 776 
.767 
* 758 

2- 749 
.740 
.731 
.7aa 
713 

1. 70)  

356.8 
5.8 
4.7 
3.6 
2.5 

6.49 
47 
-45 
43 
-41 
6.40 
e38 
* 36 
34 
-32 

6.31 
29 
27 
.25 
.23 
6. 22 

. 18 . 16 
* I4 

6. 13 

*og 
07 
.06 
6.04 

6.00 
5.99 

* 97 

5.95 
.93 
-91 
.89 
.88 
5.86 
.84 
.82 
.81 
.79 

5.77 
* 75 
73 

. ? I  
70 

5.68 
.66 
* 64 
.62 
.61 

5.59 
* 57 
* 55 
.53 
.52 

5 - 5 0  
.48 
.46 
e 4 4  
-43 
5.41 

.20 

. I 1  

.02 

- 

535.3 
3.'7 

30.4 
28.8 

2.0 

I 

3.9 
2.8 
I. 8 

340.7 
39.6 
8.5 
7.4 
6.4 

335.3 
4.2 
3.1 
2.0 
31.0 

-I 

5.9 
4.3 
2.6 

511.0 
og.4 
7.8 
6.2 
4.5 

502.9 
501.3 
499.7 
8. I 
6.5 

'9.73 
.70 
.68 
* 65 
.62 
9.59 

* 57 
54 

.SI - 49 
9.46 

* 43 
-41 
* 38 - 35 
9.33 
-30 
.27 
e 2 4  
.22 

9. '9 
.16 
14 . I1 

.08 

9. - 03 
9.00 
8.97 
95 

8.92 
e89 
.87 
-84 
.81 

8. 79 
* 76 
* 73 
* 71 
.68 

8.65 
.62 
.60 
* 57 
.54 
8.52 - 49 

* 46 
-44 
.4I 

8.38 
.35 
* 33 
* 30 - 27 
8. 25 
.22 
I9 

* I7 
I4 

8. 11 

13.97 

12.79 
-76 - 72 
-69 
* 65 

12.61 - 58 
54 

- 5 0  
-47 

12.43 
.40 

e33 .. 29 
12.25 

. 18 
* I4 

12.07 
.04 

1-97 
* 93 

11.89 
.86 
.82 
* 79 
75 

11.71 
.68 
65 
.61 
.57 

11- 54 
* 50 
.46 
-43 
* 39 

11.36 
* 32 
.28 
-25 

11. I8 - I4 
* 07 
-03 

0.96 

- 36 

.22 

. I1 

2.00 

.21 

. 10 

11.00 

:g 
* 85 

IO. 82 

Latitude 84'' to 8 5 O - k ~ ~  of the p d l e l  in metas. 

'9.46 
-41 
f 35 
.30 
*24 
9. I9 
I4 

.08 
9.03 
8-97 

18.92 
.87 
.81 
76 - 70 

18.65 
.60 - 54 
e 4 9  
.44 

18.38 
33 

* 27 

* 17 
;8. 11 

.06 
8.00 
7.95 
-90 

17.84 
79 

* 73 .a 
* 63 

17.57 
* 52 
47 

* 41 
.36 

17.30 
25 

.I4 

.og 
17.03 
6.98 
93 

* 87 
.82 

16.76 
- 7 1  
.66 
.60 
* 55 

16.49 
-44 

.22 

.20 

:; 
16.22 

22.70 
.64 
-58 
- 5 1  - 45 

22-39 
33 
.26 

I4 

22. q 

.20 

2. ox 
I. g 
.82 

21.76 - 70 
* 63 
e 5 7  
.SI 

21-45 
38 
-32 
.26 
I9 

21.13 
* 07  

I. 00 
0.94 
.88 

20.82 
* 75 
a 6 9  

* 63 
.56 

20.50 
.44 
38 
32 
.26 

20.19 
I3 

.06 

19.94 
19-87 

.81 

.62 

19-56 
-50 
* 43 
* 37 
31 

19.24 
.18  

W. 00 

: s 

.I2 

E ;; 
1% 93 

25.94 
-87 
.80 
73 '. 66 

25.59 
-5' 
.44 - 37 
30 

25.23 
1s 

.08 
5.01 
4.94 

24.87 
* 79 
* 73 

- 5  3 
24.51 
.44 
.37 
* 29 

24. 1s 
.08 
4.01 
3.93 
.86 

23.79 
72 

* 65 
* 57 
* 50 

23.43 
* 36 
* 29 

- 15 
23.07 
3-00 
2.93 
.86 
-78 

22.71 
64 

* 5 7  - 50 
-42 

.22 

.22 

22.3 

.21 
14 

2.06 
21. gg 
-92 

3 - 7  
70 

21.63 

Y' 

29.19 

9.03 
8-95 
-87 

~8 .78  
* 70 
.62 
- 54 
-46 

28.38 
* 30 

I4 
8.06 
27.97 

e 8 9  

.82 
* 73 
* 65 

27-57 
.49 
-41 
.33 
.25 

27-17 
.og 
7.01 
6.92 .a 
26.76 
.68 
.60 
* 52 
.44 

26.36 
.28 

6. oq 

25.96 
-88  
* 79 
* 71 
* 63 

25.55 
47 

* 39 
.31 
23 

25, 1s 
5.07 
4.98 
-90 
.82 

24.74 
.66 
* 58 
50 
.e 

24.34 

. I1 

.22 

.20 . I 2  

194.6 
4.1 
3.5 
3.0 
2.4 

191.9 
1.4 
0.8 

P ; 
189.2 

8.7 
8. x 
7.6 
7.0 

186.5 
6.0 
5.4 
4.9 
4.4 

183.8 
3.3 
2.7 

1.7 
181. I 
0.6 
80.0 
79- 5 
9.0 

178.4 
7.9 
7.3 
6.8 
6.3 

175: 7 
5.2 
4.7 
4. 1 
3.6 

173.0 
2.5 

I. 4 
0.9 

2.2 

2.0 

'E: i 
9.3 
8.7 
8.2 

167.6 
7. 1 
6.6 
6. o 
5 .5  

164.9 
4.4 
3.9 

162..2 
2 d 

329.9 494.8 
8.8 3- 2 

324.5 4 6 . 7  

7.7 1.6 

~ 

1' 

778.4 
6.2 
4.0 
71.9 
69.7 
767.6 
5.4 
3. 3 
61. I 
59.0 

756.8 
4. 7 
2.5 
50.3 
48.2 
746.0 
3.9 
41.7 
39.6 
7.4 

735.3 
3.1 
30.9 
28.8 
6.6 

724.5 
3.3 

18. o 
5-  9 

713.7 
11.5 
09.4 
7.2 
5.  1 

702.9 
700: 8 
698.6 
6.5 
4.3 

692. I 

5.7 
3.5 

681.4 
79.2 
7 . 0  
4.9 
2.7 

670.6 
68.4 
6.3 
4.1 
61. g 
659.8 
7.6 
5- 5 
3.3 
51.2 
w. 0 

20. 2 

g: : 

----L 

5/ - 
972.9 
70.3 
67.6 
4.9 
62.2 
959.5 
6.8 
4.1 

,SI. 4 
48.7 

946.0 
3.3 
40.6 
37.9 
5.2 

932.2 

2: 2 
29- 
7.2 

919.1 
6.4 
3.7 

08.3 

905.6 

897.5 
4-8 

892. I 
89.4 
6.7 
4. a 
81.3 
878.6 
6. a 

67.4 

865. a 

7.1 
4.4 

85'. 7 
49.0 

40.9 
838.1 

5 . 5  
2.8 
30. I 

11.0 

2.9 
9 0 0 . 2  

70. 3. a 

62* 59. 8 

3. 6* a 

27.4 
824. 7 
22.0 

I!: a 
3.9 

811.2 - 
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Lat. 

O I  

8 4 0 0  

3 
4 

I 
2 

84 02 

7 
8 
9 

s4 10 

13 
14 

84 15 
16 
17 
I8 
19 

84 20 

23 
24 

84 25 
26 
27 
28 
29 

I 1  
12 

21 
22 

84 30 
3' 
32 
33 
34 

84 35 
36 
37 
38 
39 

84 40 
41 
42 
43 
44 

84 45 
46 
47 
48 
49 

84 50 
51 
52 
53 
54 

s4 55 
56 
57 
58 

84g 

I'alUCOf 111 

Mrtrrs.  
31.024 

4 
4 
4 
4 

31.024 
4 
4 
4 
4 

31.024 
4 
4 .  
4 
4 

31.024 
4 
4 
4 
4 

31.025 
5 
5 
5 
5 

31.025 
5 
5 
5 
5 

31,025 
5 
5 
5 
5 

5 
5 
5 
5 

5 
5 
5 
5 

5 
5 
5 
5 

31.025 
5 
5 

' 5  
5 

5 
5 
5 
5 

31. =5 

31.025 

31.025 

31.025 

31.025 

.__- 

Lntitude 84O to 85°-MeTidionaI arcs. 
~~ 

iums of seconds for rnid- 
dle latitude 84' 30' 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 
15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 
35 
6 
7 
8 
9 

40 
I 
2 
3 
4 
45 
6 
7 
8 
9 

5 0  

3 
4 

I 
2 

I 
2 

7 
8 
9 
60 
- 

Meters. 

31.02 
62. 05 
93.07 

124. IO 

155. I 2  
186.15 
217.17 
248.20 
279.22 

310.25 
341 * 27 
372.30 
403.32 
434.35 
465.37 
496.39 
527.42 
558.44 
5% 47 
620.49 
651.52 
682.54 
713.57 
744.59 
775.62 
806.64 
837.67 
868.69 
899.72 

930.74 
961.77 
992.79 

I 023.81 
1 054.84 
I 085.86 
I 116.89 
1147.91 
1178.94 
1209.96 

1 240.99 
1272.01 
1 303. 04 
1334.06 
1 365.09 
I 396.11 
1 427. I4 
I 458.16 
I 489.18 
1 520.21 

1 551.23 
I 582.26 
I 613.28 
I 644.31 
1 675.33 
I 706.36 
1 737.38 
I 768.41 
1 799.43 
I 830.46 
I 861.4 

Value of I' 

Mrtrrs.  
1861.45 

e45 
45 
45 
.45 

1861.45 
-45 
-46 
-46 
.46 

1861.46 
e46 
* 46 
* 46 
.46 

1861.46 
*47 
e47 
47 

* 47 

1861.47 
47 
47 
.47 
$47 

1861.48 
.48 
* 48 
.4 
a48 

1861.48 
.48 
.48 
.48 
-49 

1861.49 
.49 
a49 
.49 
* 49 

1861.49 
49 
.49 
' 49 
* 50 

1861.50 
* 50 
* 50 
50 

* 50 

.so 
50 

* 50 
* 5 '  

1861.51 
51 - 51 

-51 
- 5 1  

1861.51 

1861.50 

'ontinuous sums of min- 
tes from latitude 84' 00' 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 
15 
6 

ii 
9 

20 
I 
2 
3 
4 

2g 
7 
8 
9 

30 

3 
4 
35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 
45 
6 
7 
8 
9 

5 0  

3 
4 

I 
2 

7 
8 

2 
- 

Meters. 

I 861.4 
3 722.9 
5 5Q-4 
7 445.6 
9 307- 3 

I 1  168.7 
13 030.2 
14 891.6 
16 753.1 

18 614.5 
20 476. o 
22 337.5 
.24 198.9 
26 060.4 . 27 921.9 

31 644. 
33 506.3 
35 367.7 

37 229.2 
39 090.7 
40 952.1 
42 813.6 
44 675. I 

46 536.6 
48 398.0 
50 259.5 
52 121.0 
53 982.5 

55 844.6 
57 705. 4 
59 566.9 
61 428.4 
63 289.9 
65 151.4 
67 012.9 
68 874.4 
70  735.9 
72 597.3 

74 458.8 
76 320.3 
78 181.8 
80 043.3 
81 904.8 

83 766.3 
85 627.8 
87 489.3 
89 350.8 
91 212.3 

93 073.8 
94 935.3 
96 796.8 
98 658.3 

1 0 0  519.8 

104 242.8 
Io6 104.3 
'07 965.9 

29 783.8 

102 381.3 

Mtters. 

;g s 
5 y  8 
77 *3 
972.9 

I 167.5 
I 362. I 
1556.7 
1751.3 

3 &I: 8 
: 
4m7 
5 837.6 
6 810.5 
7 783.4 
8 756.2 
9 729.1 

10 701. g 

1 1  674.7 
12 647.5 
13 620.3 
14 593.0 
15 565.7 
16 538.4 
17 511.0 
18 483.6 
19 456.2 
20 428.7 

21 401.2 
22 373.6 
23 346 

58 303 
69 925 
81 526 
93 103 
104 651 

116 168 
127 650 
139 093 

3 z 

2: gr 

206 217 832 753 

:;: LE 

173 158 
184 413 
'95 613 

228 845 

261 456 
272 173 
282 8og 
293 359 

314 190 
303 820 

324 466 
334 644 

i - c * t i c ) i i .  

Y 

Me&vs. 

0.0 
0. I 
0-3 
0.5 
0. 7 
1.0 

:: 8 
2.3 

2.8 
6.3 

17. 
25.3 
34-5 
45.0 
57.0 
70.4 
85. I 

101.3 
118.9 
137.9 

3!2 
3: 2 
3;: ; 
310.3 

372. = 
405 
912 

I 621 

340.6 

;E 
4 959 
6 475 
8 I91 

IO 107 
I2  223 
I4 539 
17 052 
19 763 
22 670 
25 774 
29 073 
32 564 
36 249 

40 126 
44 '93 
48 450 
52 894 
57 526 
62 343 
67 343 
72 526 
97 8go 
83 433 
89 I53 
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_ _  I LPtitude 8 5 O  to 86°-Arcs of the parallel in mdea.  

1 - 
1" 

- 

2. 704 
* 695 
.686 
.677 
.668 

1.659 
.650 
.641 
.632 
.613 

2.614 
.&5 
.596 
.587 - 578 

2.569 . 560 
. 55' . 541 

533 

a. 524 
515 

* 497 
.488 
1. 479 

* 470 
.461 
.451 
-443 

4.5 
.416 
* 407 
.398 

2.389 
.380 
37= 

.362 
353 

1.344 
* 335 
.326 - 317 
e308 

a. 199 
.a90 
.a81 . 171  . a63 

0.154 - 245 . a36 
.a17 . 118 
1. 2 0 9  

. 191 

.181 
* 173 

a. 164 

* 5 4  

a. 434 

.loo 

- 

5.41 - 39 
* 37 
* 35 
34 

5-32 
30 
.28 
.26 
* 25 

5-23 
.21 

19 
* I 7  . 16 

5. I 4  

.08 
* 0 7  

5.05 
eo3 

5.01 

4-99 
.@ 

4.96 

. I 2  

. I O  

* 94 
* 92 
-90 
.89 

4.87 
* 85 
.83 
.81  
.& 

4-78 
-76 
* 74 

72 
e 7 1  

4.69 
* 67 
-65 
63 

.62 
4.60 

- 5 8  
* 56 
* 54 
* 53 

4-51 
-49 
.47 
45 

a 4 4  

442 
.40 
38 

e36 
* 35 

4.33 

8. 11 
.og 
.06 
-03 

8.00 

7.98 
* 95 
-92 
-90 
* 87 

7. % 
.82 
79 

.76 - 73 
7-71  
.68 
* 65 
* 63 
.60 

1-57 
* 5 5  
* 52 
49 

.q6 
7 . 4 4  

41 
e38 
* 36 
* 33 

7.30 
.28 
. *5  

* 19 
4-17 

* 14 

.og 

.06 

7.03 
7 . 0 1  
6.98 

* 95 
* 92 

6. & 
* 87 
* 84 
.82 
.79 

6.76 
* 74 
e 7 1  
.68 
* 65 

6.63 
.60 
* 57 
45 
* 52 

6.49 

.22 

. I 1  

- 

IO. 82 
78 
75 
71 

* 67 
IO. 64 
.60 
57 
53 
49 

IO. 46 
-42 
* 39 
* 35 - 31 

IO. 28 
.24' 
.21 - 17 

I3 

10.10 
.06 

IO. 03 
9.99 

95 
9.92 
.88 
85 

. 8 1  
* 77 

9.74 
' 70 
67 
63 

.59 
9- 56 

a 5 2  
* 49 
45 

* 41 

9.38 
.34  
.31 
* 27 
.23 

9.20 
. 16 
. 13 
*og 
. 05 

9.02 
8.98 

95 
.91 
* 87 
8. a4 
.& 
* 77 
73 
.69 
8.66 

6" 

13-52 
.48 
43 
39 

e 3 4  
13.30 

25 

. 1 6  

.21 

. I 2  

13- 07 

2.9 
-94 
.89 

12.85 
.& 
* 76 
* 71 
f 67 

12.62 
.58 
e53 
* 49 
.44 

12.40 
* 35 
* 31 
.26 

3. oi 

. 2 2  

12. I7 

2.04 
I .  99 

11.95 
a 9 0  
.86 
.8r 

77 

11.72 
.68 
63 
59 

-54  
11.50 

* 45 
- 4 1  
* 36 
.32 

1 1 . 2 7  

3 

: 3 
* I4 
.og 

11.05 

0.96 
.9I  
.87 

IO. 82 

I .  00 

V' 

16.22 
* I7 

.06 
6.01 

15.96 
.90 
* 85 
* 79 
74 

. I 2  

IS. 2 
3 * 5  
.52 
* 47 

15.42 
36 

-31 
25 

15.15 
*og 

5.04 
4.98 

.93 
14.88 

.82 
* 77 
. 7 I  
.66 

14.61 
. 55  
* 5 0  

-.'I4 
1 39 

14- 34 
.28 
* 23 
* I 7  

14.07 
4.01 

3.96 
.90 
* 85 

13.80 

.63 
a 5 8  

'3.53 
e47 
.42 
.36 
* 31 

13.26 

* '5 
.og 

3. oq 
12. 99 

. 2 0  

. I 2  

:$ 

. 2 0  

2" 

18. 3 

.& 
74 

.68 
18.62 

55 
e 4 9  
* 43 
* 36 

18.30 
e 2 4  
* 17 

8.05 

17- 99 
.92 
-86 
.& - 73 

17-67 
.61 
* 54 
.48 .' 42 

17.36 
.29 
.23 
* I 7  

.%7 

. I1  

. IO 
17.04 
6.98 
.9'  
.85 
.79 

16.73 
.66 
.60 
54 
47 

r6.41 

:3  
.22 
. 16 

16. IO 
6.03 
5.97 

91 
.s4 

1s. 78 
* 72 
.6s  

59 
.53 

15.45 
40 - 34 

.28 

W I S  
.21  

21.63 
e56 
49 

e 4 2  
.35 

21.27 

13 
I. 06 
0.99 

20. 91 
.& 
* 77 
e 7 0  - 63 

20.55 
.48 
f 41 
-34  

27 

20.19 

20. 05 
19.98 

-91 
19-83 

.76 
* 69 
.62 
. 5 5  

19.47 
-40  
33 

.26 
* 19 

19. I I  

9.04 
8- 97 
-90 
* 83 

18.75 
.68 
.61 
* 54 
-47 

18.39 
.32 
25 . 18 

18.03 
7.96 

.89 

.82 
* 75 

17-67 
.60 
* 53 
* 46 
39 

17-31 

.20 

- 1 2  

. l I  

a// 
- 

24.34 
-26 . 18 

4-02 

23.93 
* 85 

77 
-69 
.61  

23- 53 
45 

* 37 
* 29 

23. IZ 
3-04 
2-96 .m 
.& 

22.72 .ss 
- 5 6  

. IO 

.21 

.48 
4c 

22.31 
* 23 
* 15 

2.07 
1. % 

21.91 
.82 
. 7 s  
-67 
* 55 

21. sc 
* 42 
34 . 2t . IE 

21. IC 
I .  Oi 
0.94 

.8t 

m. 65 
.61 
5: 

* 45 
a3i 

20.25 

. 1: 
20.0: 

19.9; 
19.82 

.& 

.7: 

.6r 

. 5t 
1 9 . 4  

. 72 

.21 

- 

1' 

162.2 
1 . 7  

0.6 
60. I 

159.6 
9 .0  
8.5 
1.9 
7.4 

156.9 

5 . 2  
4.7  

1%. 2 

3. I 
a. 5 

151.5 
0 . 9  
so. 4 
49.8 
9 . 3  

148.8 
8.2 
7. 7 
7 .  I 
6 .6  

146. I 
5 . 5  
5 . 0  
4 . 4  
3.9 

143.4 
2.8 
2. 3 
':7 

140.7 
40. I 

39.6 
9.0 
8- 5 

138. o 
7.4 
6.9 
6 . 3  
51 8 

135.3 
4.7 
4 .2  

3.1 
132.6 

1 . 5  
0 .9  

30.4 
129.9 

1 . 2  

6. 5. i 

3.6 

2.0 

1 . 2  

3 .6  

2.0 

Y 

324.5 
3.4 
2.3 
1 .3  

31 1 

7.0 
5.9 
4.8 

3'3.7 
2.6 
I .  6 

IO. 5 
og. 4 

308.3 
7.2 
6. 2 

5.1 
4-0 

20.2 

t o  

302. 

300.8 
I. 

'9: z 
297.5 

6 .4  
5.4 
4.3 
3.2 

292. I 

90.0 
88.9 
7.8 

286.7 
5.6 
4.6 
3.5 
2.4 

281.3 
8 0 . 2  
79.2 
8. I 
7 . 0  

275.9 
4 . 8  
3.8 
2.7 
1.6 

270.5 
ag. 4 
8 . 4  
7.3 
6.2 

165. I 
4 .0  
3 .0  
I .  9 

60.8 
159.7 

1 . 0  

Y 

486- 7 
5 .  1 
3.5 
1.9 

80.3 
478.7 

7 .0  
5 .4  
3.8 

470.6 
68.9 

7.3. 
5- 7 
4. 1 

462.5 
60.9 
59.2 
7.6 
6. o 

454.4 
2.8 

S I .  I 
49.5 

7- 9 
446.3 

4.7 
3.0 

41.4 
39.8 

438.2 
6.6 
4 .9  
3.3 
1 . 7  

430. * 
28. 5 
6 .0  
5.'2 
3 . 6  

422. o 
20.4 
18. 7 
7. 1 
5 .5  

413.9 
2.3 

IO. 6 
9.0 

7.4 

405.8 
4.2  
2- 5 

400.9 
399.3 
397.7 

6. I 
4 .4  
2.8 

91.2 

2. 2 

389.6 

4' 

649. o 
6. 8 
4-7 
2 5  

40- 4 
638.2 

6. I 
3-9 

31.7 
29.6 

627.4 
5 .3  
3. 1 

20.9 
18.8 

616.6 
4.5 
2.3 

08.0 

605. 8 
3.7 

601.5 
599.4 

7.2 
595.0 

2.9 
90.7 
88.6 
6 .4  

584.2 
82. I 
79.9 
7 .8  
5 .6  

573.4 
71.3 
69. ' 

7 . 0  
4 .8  

562.6 
6 0 . 5  
58.3 
6. 2 
4 . 0  

5 5 ' .  8 
49. 7 

7 .5  
5.4  
3.2 

541.0 
38.9 
6.7 
4 . 6  
2 . 4  

530.2 
28. I 
5 .9  
3.8 

21.6 
5 19.4 

IO. 2 

Y 

811.2 
08.6 

5 .9  

797.8 
5.  I 

92.4 
89.7 

7 . 0  

d: f 

%i! 
78.9 
6.2 
3.5 

770.8 
68. I 
5.4 
2.7 

60.0 

757.3 
4 .6  

5'. 9 
49. 2 
6.5 

743- 8 
41. I 
38.4 

5.  7 
3 .0  

730.3 
27.6 
4 .9  

'9.5 
716.8 

4, 1 
1 1 . 4  

08.7 
6. a 

703.3 
700 .6  
697.9 

5 . 2  
92.5 

689. E 
7. 1 
4.4 

81.7 
79. c 

676.3 
3. f 

70.4 
68. 2 

5 . 5  
662.6 
60. I 
57.4 
4.1 

52. c 
6q9.2 

22.2 

.- 



13 1 

0 '  

85 00 

2 

3 
4 

85 02 

7 
8 
9 

85 io 

13 
I4 

l l  
12 

85 

17 
18 
19 

85 20 

23 
24 

26 
27 
28 
29 

85 30 
31 
32 
33 
34 

21 
22 

85 25 

85 35 
36 
37 
38 
39 

85 40 
41 
42 
43 
44 

85 45 
46 

48 

85 5 0  
5 1  
52 
53  
54 

85 55 
56 
57 
58 

47 

49 

85 

- 

Vdueof 1' 

Metc?.s. 

5 
5 
5 
5 

S 
5 
5 
5 

31.025 
5 
5 
5 

31.025 

31.025 

5 
5 
5 
5 
5 

31.025 
6 
6 
6 
6 

31,026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 

31.025 

Latitude 8 5 O  to 86°-Mendional arcs. 

Sums of m , n d s  for mid- 
dle latitude 8s0 30/ 

I /  

I 
2 

3 
4 
5 
6 

z 
9 

IO 
1 
2 
3 
4 

2 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

I 
4 

I 
2 

31 

4; 

4 
i 

7 
8 
9 

2 
3 
4 

9 

2 

3 
4 

I 
9 
60 
- 

356: :: 
217.18 - 248.21 
279.23 

310.26 

372.31 
403.33 
434. 36 
465.38 
496.41 

5 *49 

620. si 

713.59 
744.62 
775.64 
806.67 
837.69 
868.72 
899.74 

930.7 7 
961.79 
992.82 

I 023.85 
1 054.87 

341.28 

:E:$ 
3:: :: 

085.90 
I 16.92 
147.95 
178.97 

241.03 

334.10 

210.00 

303. 2713 

I 1 427.1 396. 'fi 
1 4  5 9.2 

1 365.13 

1 4  8.21 

1520.22 

I 551.28 
I 582.31 
1613.33 
I 644.36 
1675.38 

1937.44 
I 768.46 
1 99.49 

1706.41 

I i30.51 
1861.54 

Valueof I' 

1861.53 
* 53 
-53 
53 

* 53 

, 1861.53 - 53 
* 53 
53 

* 53 
lux. 53 

* 54 
54 

.54 
* 54 

186I. 54 
* 54 
54 

-54 
54 

1861.54 
-54  
* 54 
* 55 
55 

Continuous sums of min- 
utes from latirude 8 5 O  cc' 

/ 

1 
2 
3 
4 

d z 
9 

10 
I 
3 
3 
4 

2 
B 
9 

20 
I 
2 
3 
4 

*a 
i 
9 

30 
a 
3 
4 

I 

3i 
B 
9 

40 
I 
2 
3 
4 

4i 
7 
8 
9 

50 

3 
4 

I 
2 

B 
9 

60 - 

Mefcrs. 

I 861.5 
3 723.0 
5 584.5 
7 446.0 
9 307.6 

I1 169.1 

14 892. 1 
16 753.6 

18 615.2 
20 476.7 
22 338.2 
24 'Y9.7 
26 061.2 

13 030.6 

27 922, n 
31 645. 
33 507.3 
35 368.9 

3'1 230.4 
39 oy1. 9 
40 53.5 
42 ' 5 . 0  
44 676.5 
46 538.1 
48 399.6 
50 261. I 
52 122.7 
53 984.2 
55 w . 7  
57 707. 
59 568. 
61 430.4 
63 291.9 
65 153.4 

70  738.1 
72 599.6 

74 461.2 
76 322.7 

80 045. 
81 907.4 
83 768.9 
85 630.5 
87 492.0 
sg 353.6 
gr 215.2 

93 076.7 
94 938. 
96 799. 
98 661.4 
IW 522. g 
102 384.5 
roq 246. I 
106 x q . 6  

I I I  692.3 

29 784.8 

78 '%j 

:g E: i 

Longitude. 

Mcicn. 

162.2 
324.5 
486.7. 
649- 0 

811.2 
973.5 

I 460.2 

I 622.5 
a 433.7 
3 245.0 
4 056.2 
4 867.4 

; :g: 

a$:: 
g301.0 

1x1. a 
8 923.3 

9734-5 
io 95 .6  
I1 356.7 
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519.4 
7.3' 
5 .1  
3.0 
IO. 8 

508.6 
6- 5 
4-3 

500.0 

497.8. 
5.7 
3- 5 

91.3 
89. 2 

487- 0 
4-9 
2.7 

80.5 
78.4 

476.2 
4.0 

71.9 
69.7 
7.6 

465.4 
3.2 

61. I 
58.9 
6.8 

454. I 5  

2.2 

2.4 

5.9 
443.8 

%I. 6 
39.5 
7.3. 
5. 1 

433- 0 
30.8 
28.6 

4.3 
422.2 

17.8 
5 .7  
3.5 

411.3 
09.2 

7. 0 
4.9 
2.7 

400.5 
398.4 

6.2 
4.0 
1.9 

389.7 

$: : 

6.5 

20.0 

UXITED STATES COAST AXD GEODETIC SURVEY. 

iat. 1'' 

- 

2. 164 
. 15: . 14t 
. 137 . 128 

2. 11s 

e o 9 2  
2 083 

. & 5  

.os6 

. 0 4 7  . 038 
2 . 0 2 9  

. I I C  

. xo1 

2.074 

. 0 2 0  

.OX' 
2. OM 

1.993 

1.984 
f 975 
.966 
.957 
* 948 

1.939 
* 930 
.g2x . 912 
. 903 

1.894 
.885 
.876 
.867 
.858 

1.849 
.840 
.831 
. a2a 
.a13 

I. 804 

. 7  6 
* 777 
.768 

1. 759 
.750 
* 741 

.723 

1. 714 

* 7g5 

. 732 

:@ 
.687 
.678 

I. 669 
.660 
. 651  
. 642 

I. 624 
.633 

- 

4.33 
-31 
* 29 
* 27 
.26 

4. 24 
. 2 2  
- 2 0  
. ~ a  
* I7  

4. 15 
f I3 

*09 
.08 

4-06 
.04 

4-00 
3.99 

3.97 
* 95 
* 93 
* 91 
*90 

3.88 
.86 
.84 
.82 
.81 

3.79 
' 77 
.75 
* 73 

, .72 
3.70 
.68 
.66 
.64 
.63 

3.61 
.59 
,57 
. 5 5  
.54 

3.52 

.46 

.45 

3.43 
41 

.39 

.37 
* 36 

3.34 
* 32 

.;s - 27 
3.25 

. I1 

$ 0 2  

:$ 

. 7 0  

- 

6.49 
f 47 
.44 
.41 

6.36 
33 

* 30 
.28 
f 25 

6.22 

. I 7  

. I4  

* 38 

.20 

. I1  

6.09 
.06 
.Of 

6.01 
5 - 9 8  

5.95 
.93 
-90 
87 

.% 
5.82 
.79 
.76 
.74 
. 7 1  

5.68 
.65 
.63 
.60 
57 

5.55 
.52 
.49 
-47 
-44 

5.41 
38 

-36 
.33 
.30 

5.28 
. 25  
.22 
.20 

. I 7  

5.14 

a 0 9  
.06 
a03 

5.01 
4.98 

95 
-93 

. I 1  

4% 

I" 

8.66 
.62 
.59 
. 55  
5' 

.44 

.4I 
f 37 
.33 

8.30 
.26 
. '3 
. I9  
* 15 

8. 12 
.08 
* 05 

8.01 
7.97 

7- 94 
-90 
* 87 
* 83 
79 

7- 76 
72 
.68 
* 65 
.61 

7.58 
* 54 
.so 
.47 
.43 

7.40 
.36 
* 32 
.29 - 25 

7.22 
. 18 
14 

.07 
7. oq 
7 - 0 0  
6.96 

a. 48 

. I1  

:g 
6.86 

.82 

.78 

. 7 5  

. 7 1  
6.68 
.64 
.60 
* 57 
.53 

6.50 
-- 

htitude 86O to 87O-A- of the @el in meten. 

IO. 82 
* 78 
* 73 
a 6 9  

.64 
IO. 60 

. 5 5  
* 51 
.46 
.42 

10.37 

: 3 
.24 
. I 9  

IO. 15 

.06 

9.97 

9.92 
.8d 
* 83 
.79 
.74 

9.70 
.65 
.61 
* 56 
. 5 2  

9- 47 

. I O  

IO. 01 

'Y  e3 
.34 
* 29 

9.25 

.16 

.07  

9.02 
8.98 

* 93 
.89 
.84 

8.80 
. 7 5  
. 7 1  
.66 
.62 

.20 

. I 1  

8. 57 

- 4  . 5 d  
.44 
.39 
8.35 
.30 
.26 

. I 7  
8. I2 

.21 

12.99 
f 93 

.82 
f 77 

12.72 
.66 
.61 
. 5 5  
.sa 

12.45 
.39 
.34 
.28 

* 23 
12. I8 

. a 2  
- 0 7  

2.01 
I. 96 

11.91 
85 

.& 

.8a 

: g  
11.64 

.58 
53 
47 

.42 

11.36 
* 31 
.26 

. '5 
1 1 . 9  

1 - 0 4  
0.99 

.93 

.88  

IO. 82 
* 77 
. 7 2  
.66 
.61 

10.55 
' 5 0  
' 45 
.39 
.34  

10.28 

e. 20 

: 3 
. I 2  
. 07  

9.96 
-91 

9.74 

IO. 0 1  

:2 

15.15 
a 0 9  

5 .02  

4.96 
e 9 0  

14-83 
* 77 - 71 
.65 
e 5 8  

14- 52 
e46 
39 
33 
27 

14.20 
. I4  
.08 

4.02 
3.9.5 

'3. ss 
83 - 76 

* 70 
* 64 

13-58 
-51 

* 32 

13.26 

. I 3  
07 

3.01 
12.94 

.88 

.82 

.75 
e 6 9  

12.63 
- 5 7  

50  
. 4 4  
* 38 

12.31 
. 2 5  
. 19 

.06 

- 3  .45 

. 2 0  

. I 2  

12.00 

1.94 
.87 
.81 
.75 

11.68 
.62 
.56 
-49 
43 

11.37 

8" 

17-31 
e 2 4  
* I7  

7.03 
. IO 

16. g . a i  
.81 
.74 
.67 

16.59 
* 52 
.45 
* 38 
* 31 

16.23 
.16 
e 0 9  

6.02 
5- 95 

15-87 
.80 
.73 
.66 
- 59 

15.51 
- 4 4  - 37 
* 30 
. 2 2  

1 5 I S  
.08 

5 .01  

4.94 
.86 

14.79 
. 7 2  
.65, 
a 5 8  
* 50 

14.43 - 36 
.29 

. I4  
14.07 
4. 00 
3.93 
.86 
.78 

'3.71 
.64 
.57 
.so 
.42 

'3.35 
.28 

.22 

. 2 1  

3: 2 
12. gg 
-- 

Y' 

19.48 
.40 
.32 
.24 . 16 

19.07 
8. 99 
-91 
.83 
75 

18.67 
.59 
. S I  
43 

.35 
18.26 

.18 

8.02 
7.94 

17.86 

70 
.62 
* 54 

17.45 
37 

* 29 

. I3 

17.05 
6.97 
.88 
.8d 
* 72 

16.64 
.56 
.48 
.40 
* 32 

16.24 . 16 
6.07 
5.99 
.92 

15.83 
.75 
* 67 
.59 
.5 '  

15. 43 
.35 
.26 
. 18 

15.02 
4.94 

.86 

.78 
70 

14- 61 

.IO 

* 78 

. 2 1  

. IO 

1' 

129- 9 

8. z 
7. 7 

127.2 
6.6 
6. I 
5 . 5  
5.0 

124.5 
3.9 
3.4 
2.8 
2.3 

121.8 

0 . 7  

19.6 

119. .I 
8.5 
8.0 
7.4 
6.9 

116.4 
5 . 8  
5.3 
4.7 
4. 2 

113.6 
3. 1 
2.6 
2.0 
1.5 

110.9 
IO. 4 
09. 9 

s: 4 

I. 2 

20. I 

9: 1 
108.2 

7.7 
7. 2 
6.6 
6. I 

105.5 
5 . 0  
4.5 
3.9 
3.4 

102.8 

:: i 
1.2 

0.7 

99.6 

8.0 
97.4 

100. I 

E: 1 

9' 

25g g 
7: 6 
6.5 
5.4 

254.3 
3.2 

50.0 

248.9 
7.8 
6-8 
5.7  
4.6 

243- s 
2.4 
1.3 

40.3 
39.2 

238. I 
7- 0 
5.9 
4.9 
3.8 

232.7 
I. 6 

30.5 
29.5 
8.4 

227.3 
6.2 
5.  1 
4. I 
3.0 

221. g 
zo. 8 
'9.7 
8.6 
7.6 

216.5 
5.4 
4.3 
3.2 

2.2 . 1. I 

2.2  

211. I 
IO. 0 

08.9 
7.8 
6.8 

205.7 
4.6 
3.5 
2.4 
1.3 

200.3 
199.2 

8. 1 

7 .0  
5.9 

1%. 9 

a/ 

389.6 
8.0 
6.3 
4. 7 
3.1 

381.5 
79.9 
8. 2 
6.6 
5 . 0  

373.4 
I. 8 

70. I 
68.5 
6.9 

36s- 3 
3.6 

60.4 
58.8 

357.2 
5.5 
3.9 
2.3 

50.7 
349.1 

7- 4 
5.8 
4-2 
2.6 

340.9 

7.7 
6. I 
4-5 

332.8 
31. 2 
29.6 
8 .0  

2 .0  

39.3 

6.3 

324.7 
3. 1 

21.5 

'9.9 
8.2 

316.6 
5 . 0  
3.4 
1.8 

IO. I 

308.5 
6.9 
5.3 
3.6 
2 . 0  

300.4 
298.8 

7.2 
5-  5 
3.9 

292.3 

9: a 
3.9 

41. z 
38.5 

635. a 
3. 1 

30.4 
27.7 

5.  c 

622.3 
19. E 
6- s 
4 . 9  

11.5 

608. E 
6. I 

62: 4 
598. c 

595.3 
92. t 
89.5 

7. 9 
4.5 

581. a 
79. c 
6.3 
3.6 

70.9 

5 6 8 . 9  
5.5 
2. a 

60. I 
57.4 

554. 7 
52. c 
49.3 
6.6 
3.4 

541.2 

3. I 
30.4 

527.7 
5. = 
22.3 
rg. 6 
6.9 

38.5 
5 . 8  

514.2 

2: d 

:;: 
5 . 2  

g: 4 

6. I 
3.4 

487.1 
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It 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
a *  
3 
4 

I 5  
7 
8 
9 

20 
I 
a 
3 
4 

22 
i 
9 

30 

a 
3 
4 
35 
6 

I 

b 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
I 
2 
3 
4 

7 
8 

Lat. 

O I  

8 6 0 0  
I 
2 
3 
4 

86 05 
6 
7 
8 
9 

86 IO 
I1  
I2 
13 
I4 

16 
I7 
18 
I9 

8 6 2 0  

86 1s 

21 
22 
23 
24 

86 25 
26 
27 
28 
29 

86 30 
31 
32 
33 
34 

86 35 
36 

38 
3b 

8640 
41 
42 
43 
44 

86 45 
46 
47 
48 
49 

86 50 
5 1  
52 
53 
54 

86 55 
56 
57 
58 
59 

8 6 6 0  

37 

lrnlueof I" 

Meters. 
31.026 

6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31, -7 
7 
7 
7 
7 

31. 027 
7 
7 
7 
7 

31.027 
7 
7 
7 
7 

31.027 
7 
7 
7 
7 

31. oy 

31. ozb 

-- 

Sums of seconds for mid- 
dle latitude 8 6 * . 3 d  

I 
M-rtcn. 

31-03 
62. 05 
93.08 
124.11 

155.1 
186. I$ 
217.18 
248.21 
279.24 

310.26 
341- 29 
372.32 
403.34 
434- 37 
465.40 
496.42 

589-50 

620.53 

g;: 3 

2:: ;2 
713.61 
744.63 
775.66 
806.69 
837.71 

899.77 
868.74 

930.79 
961.82 
992.85 

I 023.87 
1 054,go 
I 085.92 
I 116.95 
1 147.98 
1 179.00 
I 210.03 

1241.06 
I 272.08 

1334.14 
I 365.16 
1 396.19 
I 427.21 
1 458.24 
1 489.27 
I 520.29 

1 551.32 
1582.35 
1 613.37 
I 644.40 
1675.43 
1 706.45 
1 737.48 
I 768.51 ' 799.53 
I 830.56 
I 861.58 

I 303. I 1  

I 

Vdue of I' 

Meters. 
1861.56 

* 57 
* 57 

1861.57 
* 57 
* 57 
-57 
* 57 

-56 
! 56 

1861.57 
* 57 
57 
-57 
* 57 

1861.58 
e59 
* 59 
* 59 
* 59 

1861.59 
* 59 
.59 
-59 
* 59 

1861.59 
59 

*S9 
.59 
* 59 

1861.59 
-60 
.60 
.60 
.60 

1861.60 
.60 
.60 
.60 
.60 

1861.60 
.60 
.60 
.60 
.60 

1861.60 

:ontinuous sums of min- 
ltes from latitude 86' od 

I 

I 
2 
3 
4 

5 
b 
9 

IO 
I 
2 
3 
4 

I 2  

H 
9 

a0 
I 
2 
3 
4 

22 
7 
8 
9 

30 

3 
4 
35 
6 

I 
2 

' 1  
9 

40 
1 
2 
3 
4 
45 
6 
7 
8 
9 

50 
I 
2 
3 
4 

i 
2 
- 

Mt&S. 

I 861.6 
3 723.1 
5 584.7 
7 446.3 
9 307.8 
11 169.4 
13 031.0 
I4 w. 5 
16 754 I 

18 615.7 
20 477.2 
22 338.8. 
24 200-4 
26 062. o 
27 923.5 
29 785. 1 
31 646- 7 

35 369. 

37 231.4 
39 093.0 
40 954.6 
42 816.2 
44 677.7 
46 539.3 
48 400.9 
50 262.5 
52 124. I 
53 985.7 

55  847.2 
57 708.8 
59 570.4 

63 293- 6 

33 508- 4 

61 432.0 

65 155.2 
67 016.8 
68 878.3 
70 739.9 
72 601.5 

74 463.1 
76 324.7 
78 186.3 
80 047.9 
81 909.5 
83 771. I 
85 632.7 
87 494- 3 
89 355.9 
91 2'7.5 

93 079.1 
94 940.7 
96 802.3 
98 663.9 

10 0  525.5 
102 387. I 
104 248.7 
106 I 10.3 

109 833.5 
XI1 695. I 
107 971.9 

X 

M t .  

129.9 
259.7 
3%. 6 
519.4 
49.3 
779.2 
909.0 

I 038. g 
I 168.7 

I 298.6 
1947.9 
1 597.2 

3 ss5. 
4 545.0 
5 194.3 
5 843.6 
6 492.8 
7 142.0 

7 791.2 
8 440.4 
9 089.6 

103 7.9 
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.64 
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83 773.8 
85 635.5 
87 497. I 
8g 358.8 
gr 220:4 

93 082. I 
94 943.7 
96 805.4 
9 667.0 

100 528.7 
102 390.3 
ioq 252. o 
io6 117.6 

78 188. g 

81 912.2 

107 975.3 
109 836.9 
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101 405 

Y 

M&. 
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