
Serial No. 378 

D E P A R T M E N T  OF COMMIE,RCE 
U.’S. COAST AND GEODETIC SURVEY 

E. LESTER JONES, Director - 

TABLES FOR ALBERS PROJECTION 
BY 

OSCAR S. ADAMS 
Goodetic Mathernmtfcian 

Spsaial ,I?ublic&ion .No. ,130 

PRICE 6 CENTS 
Sold only by the Superintendent d Document& Oovarment Printing O f l a  

Wungton,  D. C. 

UNITED STATES 
GOVERNMENT PRINTING OFFICE 

WASHINGTON 
l a 7  



National Oceanic and Atmospheric Administration 

ERRATA NOTICE 

One or more conditions of the original document may affect the quality of the image, such 
as: 

Discolored pages 
Faded or light ink 
Binding intrudes into the text 

This has been a co-operative project between the NOAA Central Library and the Climate 
Database Modernization Program, National Climate Data Center (NCDC). To view the 
original document, please contact the NOAA Central Library in Silver Spring, MD at 
(301) 713-2607 x124 or www.referenceG2nodc.noaa.gov. 

LASON 
Imaging Contractor 
12200 Kiln Court 
Beltsville, MD 20704- 13 87 
January 1,2006 



PREFACE 

The Board of Surveys and Maps of the Federal Government has 
adopted the Albers projection for the general map of the United 
States. Since no table of coordinates for such a map had been 
computed, it was decided by this bureau to make such a computa- 
tion. At the request of the United States Goological Survey, a 
table on the same projection was computed to servo for the Philip- 
pine Islands, the Hawaiian Islands, the Canal Zone, and Porto Rico,, 
and another separate table for Alaska. All of these tables are 
included in this publication. In ordor that the nature of the pro- 
jection may be better understood, a full mathematical discussion of 
the derivation is also includod. In this way the publication is ren- 
dered quite complete in itself, both for theory and for practical map 
construction. 

II 
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GENERAL DESCRIPTION 

The Albers pro oction, belongs in the class of conical projections in 

and the meridians by the radii of these same circles. Such projec- 
tions can be extended an distance in an east and west direction 

’&he Albers projection belongs, also, in the e ual-area class, and 
maps constructed with this basis are well suitel for comparison of 
area. Since the scale along two parallels is held exact, it is possible 
to  keep the scale variation in the extent of the United States within 
limits that are practically negligible in the resulting map. The 
Albers projection thus gives an equal-area representation that is as 
good as any other and in many respects superior t o  all others. 

MATHEMATICAL THEORY OF THE ALBERS PROJECTION 

which the paralle i s are representod by a system of concentric circles 

without suffering an ad C Y  itional scale distortion. Because of this 
pro erty they are we 3r 1 suited for general maps of the United States. 

If a 
and C#J 

in the 

is the e uatorial radius of the spheroid, c the eccentricity, 
the lstitu % e, the radius of curvature of the meridian is given 
form 

a (1-P) 
Pm = ~ - - ~ s ~ z - & p ’  

- . . 

I Eee U. 8. Coapt and Oeoctetto Survey Bpeotnl Pabltcatlon No. 67, up. 0-10. 
a6a~-27-i 1 
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and the radius of curvature perpendicular to the meridian is equal t@ 

a 
Pn= il LE2 S i n q # ) ) i 7 2 -  

The differential element of length of the meridinn is therefore equaC 
to the espression 

and that of the parallel becoines 

a cos 4 dX 
(1 - eB sin2 4)ll2’ d p  = 

in which is the longitude. 

form 
The element of area upon the spheroid is thus espressod in the 

We wish now to determine an equal-area projection of the spheroid 
in the plane. 
If p is the radius vector iu the plane and 0 is the angle which this. 

radius vector makes with some initial line, the element of area in the. 
plane is given by the form 

p and 6 must be expressed as functions of 4 and A, and therefore 

nnd 
ae ae de=--++- ax. a4 ax 

We will now introduce the condition that the parallel shall bp- 
represented by concentric circles; p will therefore be a function of 4 
done, 
or 

As B second condition, we requirc that the meridians be represented 
This by straight lines, the radii of the system of concentric circles. 

requires t,hat 8 should be independent of 4, 
or 

be ae = -- ax. ax 
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Furthermore, if e and X are to vanish at  the same time and if 
equal differences of longitude are to be re resented at  all points by 

or  
8 = n.A, 

equal arcs on the parallels, 8 must be equa P to some constant times A, 

.in which n is the required constnnt. 
This gives us 

de = d x .  
By'substituting these vnlucs in the expression for dS' we get 

Since the projection is to bc equal-area, dS' must equal -dS, 
or 

p.  a -9, a4 - d(1- .-. .... €2) . . cos ... 4 a4 .. ax. ... a+ (1 - sin2 c$)~ 

The minus sign is explained by the fact that p decreases as 4 

By omitting the d h  we find that p is determined by the integral 
increases. 

If R represents the radius for 4 = 0, t,his becornes 

If B is the latitude on a sphere of radius c, the right-hand member 
would be represented by the integral 

We may define p by setting this quantity equal to the above 
right-hand member, 
or 
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Therefore, 

c2sinb=a2(1-t2) . . . . .  

As yet c is an undetermined constant. We may determine it by  
introducing the condition that, 

?r when +=E,  fi  shall also equal 3- 2 

The latitude on the sphere is thus defined in the form 

- * * * 

This latitude on the sphere has been called the authalic latitude, 
the term authalic meaning equivdent or equal-area. A table of these 
latitudes for every half degree of geodetic latitude is given in United 
States Coast and Geodetic Survey Special Publication No. 67. 

With this latitude the expression for p becomes 

2c2 sin p. 
p2= R2--n. 

The two constants n and R are as yet undetermined. 
Let us introduce the condition that the scale shall be exact along 

On the spheroid the length of the parallel for R two given parallels. 
given longitude difference X 'is eq ual to  the expression 

On the map this arc is represented by 

pe = pnx. 

On the two parallels along which the scale is to be exact, if we 
denote them by subscripts, we have 

ah coa $1 

(I - &sin2 &)ti' plnX- 

or, on omitting X, we have 

and 
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Subst,ituting these values in turn in the general equation for p, we 
get 

az cosz 41 sin B1= 2c2 
7L n (1 - Z sinz dq) 

R2- __ 

and 
2c2 a2 cos2 & 

n‘ (1 - z sin2 R 2 - -  sin b2= 
72 

In  United States Coast and Geodetic Survey Special Publication 
No. 8 a quantity called A‘ is defined as 

and is there tabulated for every minute of latitude. 
Hence 

1 - - - - -- --- . a2 
(1 2 5 i r i 2  +1) - ~ ~ 2  sin2 1’’ 

(The prime on A is here omitted for convenience) 

The equations for determining R and n, therefore, become 

and 

By subtracting bhese equations and reducing we get 

cos2 61 cos2 42 
T I ?  - T22 - - -A12 sin2 1” - sin2 1” - -- 

4c2 sin 3 (s2-sJ> cos 4 ( B ~ + B ~ ) = ~ C ~  sin 3 (/32-/31) cos 3 (A+N’ 

r1 and r2 being the radii of the respective parallels upon the spheroid. 
By substituting the value of n in the above e uations we could 

from the general equation for p.  
Since n 1s determined, we have for the deterinination of pl 

determine R, but we are only interested in csnceing 1 this quantity 

cos 4 1 r1 =-. a cos 41 
Pl=n (1-8 sin2 k P n ~ ,  sin 1” n 

But 
2c2 
n PI* - R2 - - sin &. 
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By subtractingrthis equ,ation from the general equation forythe 
determination of p we get 

2c2 
n p2-pl2=- (sin &-sin 8) 

p' = pl'+ -h sin 4 (0, - b )  cos $ (al + 8). 
or 

4c2 

I n  a similar manner we have 

and 
4c2 
n p2=p?2+--sin3 (P2-P)cos4(&+8). 

The radius c is the radius of a sphere having a surface equivalent 
For the Clarlte spheroid of 1866 (c in to that of the spheroid. 

meters) 
log c = 6.50420742 

For the authnlic lntitudes use the table in Uriited States Const 

Now, if X is rockoned as longitiide out from tho central meridian, 
and Geodetic Survey Special Publication No. G7. 

which beconies the y axis, we pet 

0 = nX, 
x = p  sin 0, 
y =  --,, COS e. 

I n  this case the origin is the center of the systent of concentric circles, 
the central meridian is the y asis, and a line perpendicular to this 
central meridian through the origin is the x axis. The y coordinate 
is negative because i t  is Inensured downward. 

If i t  is desired to refer the coordinates to the center of the map as 
a single syst,em of coordinntes, the values become 

z = p sin 8, 
7 ~ = ~ ~ -  COS e, 

in which pa is the radius of the pa~"Ile,l pussing through the centor 
of the map. 

The coordinates of points on each parallel ruay be referred to a 
separate oriwin, the point in which the parnllcl intersects the central 
meridian. ?n this case the coordinates become 

x = p sin e, 
y = p - p  cos 0 = 2 p  sin2 4 e. 

If the inap to be constructed is of such a scnle that the parallels 
can be constructed by the use of a betlrri cornpass, i t  is more expe- 
ditious to proceed in the following manner: 
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If A’ is the A of the meridian farthest out from the central meridian 
on the map, we get 

0’ = nA‘. 
We then determine the chord on the circle representing the lowest 

parallel of the map, from its intersection with thc central meridian 
to its intersection with the meridian represented by A’, 

chord = 2 p  sin 4 e’. 
With this value set off on the beam cornpnss and with the inter- 

section of the parallel with the central meridian as center, stiilre 
nn arc intersecting the parallel a t  tho point where the meridian 
of A’ intersects it. The itrc on the parallel represents A’ degrees of 
longitude, nnd it can be divided proportionately for the other inter- 
sections. 

Proceed in thc same manner for the, upper partillel bf the map. 
Then stmi h t  lines drawn through corresponding points on these 

The scale along the pnrallels, k,, is giren by the cxpression 
two paralle P s will detormino all of the meridians. 

in which pa is the radius of t,ho circle represonting tho pnrnllol of 
4, and T,  is the rndius of the same parnllel on the spheroid; 
hence 

The scale along the ~iieridians is oqual to the reciprocal of the 
expression for the scale along the parallels, or 

CONSTRUCTION OF THE PROJECTION 

If the i m p  to be constructed is not on too large R scale the graticule 
can be drawn by the use of a scale, straightedge, and beam compass. 
In a map of the United States the central or ninoty-sixth meridian 
can bo oxtended far enough to includo the common center of the circles 
af latitude, and these circles can bo drawn in with tho beam compass 
set to the respective values of the radii taken from tho table of radii, 
taking into account the scale of tho map. 

T o  detcrmine the meridians, a chord of 20’ of longitude taken 
from the table may bo laid off from the central mcridinn both east 
and west on one of the parallels near the bottom of tho map. If the 
arcs thus determined are divided into 20 equal parts and straight 
lines are drawn joining these points with tho common centor of the 
parallel circles, these straight lines will represent the meridians. 
The meridians beyond 20’ on each side may bo determined by laying 
off the dogree Rrcs beyond the 20’ and thon joining these points of 
division in t i  similar way with the centor of tho circles. 

If a long straightedge is not available, the spacin s of the meridians 
011 a parallel near tho top of tho map may be di etermined by the 

25334-27-2 
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use of the chord, 'ust as was done with the parallel at  the bottom of 
the map. Straig t lines joining corresponding points on the uppor 
and lower parallels will then determine the meridians of the map. 

This method of construction is less laborious than that by the use 
of coordinates, though the length of a beam compass required for the 
construction of a ma of the United States on a scale larger than 
1 : 5,000,000 practicafiy renders it impossible to use this method 
with the requlred accuracy. For such maps the table of coordinates 
makes it possible to lot the parallels by the coordinate method. 

For maps of the Khilippine Islands the radii are so long that it 
would be practically im ossible to use the beam compass for a map 
of any ordmary scale. t h e  map maker is almost compelled to resort 
to the table of coordinates. Such tables have been computed for all 
the three regions covered in this publication, so that the map maker 
can choose the method of construction that seems most convenient. 

CONSTRUCTION AND USE OF THE TABLES 

The tables of coordinates are computed with the central meridian 
as axis of y and a tangent to one of the lower parallels ns the axis of 
2. In the tables for Alaska and the Philippine Islands this parallel 
is the lowest ono for which coordinates aro computed, but in tho tablo 
for the United States the parallel of 23' is chosen, ttlthough some 
coordinates are computed for both the parallels of 21' and 22'. 
However, all of the coordinates listed tire positive, so there need bo 
no confusion in regard to sign. The argument in longitude is in 
degrees out from the central meridian. Only the coordinates to the 
eastward are given. The section to tho westward is exactly similar 
to that to the eastwnrd. That is, when an x valuo is plotted it should 
at the same time be laid off to the right and to the left of the central 
meridian. 

When a projection is being plotted by coordinates it is niore 
economica1,to proceed in the following way: Plot a parnllel near the 
upper limit and another near the lower limit of the remion to be rep- 
resented. Then the straight lines joining correspon$ing points on 
these two parallels will represent the meridians. Next, divide up 
each meridian between these parallels in the same way that tho 
central meridian is divided by the spacings of the parallels on it. 
These values may bo takon from the 11 values for longitude O', or 
the successive divisions may be taken from the tablo of spacinw of 
the parallels. This, in a very convenient way, will determine 31 of 
tho points or, the various parallels and will involve much less labor 
than would be required to plot the various points by coordinates. 
Any points required on parallels outside of the limits of tho uppor 
and lower parallels that were plotted by coordinates may be found 
in a similar way by laying off on the meridians the corresponding 
values from the tables of spacings of the parallels. 

The table for the Phili pino Islands has beon so adapted that the 

Porto Rico, and Guam. It is only necessary to use the coordinates 
for the respective latitudes and count the longitudes from the central 
meridian of the region to be mapped. 

The coordinates for all three projections have been tabulated for 
the intersection of every degree of latitude with every degroe of 
longitude. If it should be desired to make a map on a large scale 

Then the y value will be the same for both points. 

same table can be used r or tho Hawaiian Islands, the Canal Zono, 
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for some special region or for a single State in the United States, i t  
might be desirable to have more meridians and parallels represented 
u on the map. In such a case the following method may be em- 

divided into the required number of e ual parts. If every 10 minutes 
of longitude is to be shown, each %egree must be divided into 6 
equal parts on each of the 2 parallels; then the straight-line meridians 
can be drawn on the projection. It then becomes necessary to 
divide these moridians between the various parallels. This can be 
done within a few units in the last place by interpolation with the 
use of second differences. To illustrate the method, we have the 
following example: Suppose we want to determine the 10' parallels 
between 40' and 41'. From the table of parallel spacings on page 12 
we can form the following table of differences: 

p P oyed: On the upper and lower parallels the degree arcs can be 

I 

( - 44) 2'3 
1 

40' to 40' 1 0 ' = ~ ;  (112011)+ 

-- 1 ( 1 1 2 0 1 1 ) + ~  5 (go)-= 55 (44) 
-6  

= 18673 

(- 44) 
2 

2'3 40' to 40'20'=6 (112011)+ 

1 1 5 
3 

= 37344 

= - (112011)+9 (90)- s.1 (44) 

1 1 1 40' to 40' 30'= 2 (112011)+ g (90)- (44) 

= 56015 

2 1 4 
4(IC to 4O040'= 3 (112011)+ 3 (90)- g j  (44) 

= 74682 

5 5 35 
6 1296 4Oo,to 40' 50'= - (112011)+ 72 (90)- ---- (44) 

= 93348 
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If these values are used to divide the meridians between the 
parallels of 40' and 41', we obtain the points on the various 10' 
parallels, and these parallels can then bo drawn in on the projection. 
This illustrates the method of procedure in an Since 

of a millimeter on a scale of 1 : 10,000, any uncertainty in the above 
divisions would be negligible, since probably no such map would be 
constructed on a larger scale than 1 : 50,000 or 1 : 100,000. 

I n  this kind of equal-area projections in which the parallels and 
meridians intersect a t  right angles the scale factor along the meridian 
a t  any point is the reciprocal of the scale factor along the parallel. 
It results, then, that  one scale factor is greater than unity and the 
other less than unity; or, in other words, that  the scale is too short 
in one direction and too long in the other. In turning in azimuth 
around any given point there must, of necessity, be some direction 
in which the scale is correct or the scale factor equal to unity. It 
is also evident that there are two such directions of azimuth and that 
they are equally inclined to the meridian both to the right and to 
the left. The anglo that these lines make with tho meridian is such 
that its tangent is equal to the scale factor along the parallol. On 
thc map of the United States a t  40' of latitude wo havo 

given case. 
an uncertainty of 5 units in the last place woul J mean only one-half 

tan a=0.9910 

a = 44' 44' , approximately. 

This angle, laid off to the right and left of any meridian a t  any 
point on this parallel, gives the direction of these isoperimetric curves 
a t  the latitude of 40' and a t  the longitude of the given meridian.- 
I n  an approximate way, a curve that cuts the meridian a t  about an 
angle of 45' is close to correct in scale. If the projection wero 
extended much farther in latitude, this curve would depart inore 
and more from the angle of 45', but  within the limits of the projec- 
tion, as computed, i t  does not depart as much as 1' from 45', as can 
easily be verified from the table of scale factors given on page 12. 

INTERPOLATION OF COORDINATES FOR A M A P  OF EXCEPTIONALLY LARGE SCALE 

If a map is to be constructed on a scale as great as 1: 100,000 the 
coordinates of the oven degree intersections would not be sufEcient 
for the construction of the parallels a t  the top and bottom of the 
map. I n  such a case i t  would bc necessary to determine coordinntes 
of the intermediate points beforc the required parallels could be 
drawn on the map. An example will illustratc how such coordinates 
can be determined. The interpolation of tho 2 values is made in 
a wa similar to the procedure in interpolating the spacings of the 

shall interpolate the coordinates for the first degreo on t.he fortieth 
parallel, so as to determine the 10' intersections. 

para1 9 els on the meridian. To inakc the matter perfectly clear, we 
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Interpolation oj x valuea jor jortieth parallel 

00 

lo 

2' 

Values 
from 
table 

-- 
0 

84623 

169237 

I I 

+Ma23 
+Sa014 

First I Sewcod 1 
dif- 

ference ference 
I ___- 
! 

-9 i 
0' to 0' lo'= 1/6 (84623) + 5/72(9)= 14104.5 
0' to 0' 20' = 1/3 (84623) + 1/9 (9) = 28208.7 
0' t o  0' 30' = 1/2 (84623) + 1/8 (9) =42312.6 
0' to 0' 40' = 2/3 (84623) + 1/9 (9) = 54616.3 
0' to 0' 50' = 5/6 (84623) + 5/72(9) = 70519.8 

Interpolation oj the y values l o r  jorticth parallel 

11 

0'10' = 1886917 + 1/36 (445) = 1886929.4 
0'20' = 1886917 + 4/36 (445) = 1886966.4 
0'30' = 1886917 + 9/36 (445) = 1887028. 2 
0'40'= 1886917+ 16/36 (445) = 1887114.8 
0'50' = 1886917 + 25/36 (445) = 1887226.0 

Since the first difference of the y values varies approximately as 
the square of the arc distance from the central meridian, we find 
the 7~ values for tho 10' intersections by dividing the first difference 
by the square of 6, or 36, and then multiplying this quotient suc- 
cessively by the squnre of one, two, etc. 

If it is required to intorpolato farther than 1' from the central 
meridian, it is best t80 proceed as follows: After the meridian ol 1' 
has been drawn on the projection this meridian can be taken as a 
new y axis nnd a new x axis drawn perpendicular to this meridian 
where the fortieth parallel intersects it. On these new axes the 
same values of x and y can bo used to plot the second degree as were 
used for tho first degree. In  tho same inanner any number of degrees 
could be plotted from the intorpolnt,ion of the single degree. By 
this method the table could be used for tho construction of a map 
of any scnle t h n t  might be desired. 

25334-27-3 
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Albera projection tablea jo t  tha United States: Compzctation of elements 

Latltude (de-) 

log P 

0.8289071 
0.8338286 

0.8408107 
0.8476287 a JAM3800 
a8610239 a 8676023 
0.8708815 

0.8741005 
0.8805179 
68888540 
0.8831086 
0.8992815 

0.8063720 
0.0113828 
0.9173118 
0.0231 699 
6. 9288218 

0.9340180 
0.9402250 
0.9467554 
0.9512081 

0.8818830 
0. 0045042 

0.9722556 
0.9773307 

0.0872620 
0.8821243 
6. WW80 
7.0016273 
7.0062709 
7.0108585 

a 9585827 

0. m7ioe7 

a os23328 

Scale fnctor 
- 
Along 
parallel 

1.0280 
1.0220 

1.0172 
1.0125 
1.0083 
1.0040 
1.0014 
1. m 
.9987 
,9904 
. a 6  
.m 
.99lE 

. BgOE 

.m .w 

.m 

. 9910 

.m 

.om7 

.OM2 

.9970 

.8889 
1. m 
1.0011 
1.0038 
1.0002 
1.0091 

1.0122 
1.0155 
1.0191 
1.0228 
1.0288 
1.0310 

. wia 

- 
Along 
leridl8D 

0.9722 
.9179 

. W O  

.0870 

.W18 

.09M 

.9986 
1. oooo 
1.0013 
1.0030 
1.0050 
1.0071 
1.0083 

1. oogl 
1. oogo 

1.0097 
1.0092 

1.0085 
1.0075 
1.0003 
1.0048 
1.0031 

1.0011 
1. oooo 

.We9  
* 9964 
.MI38 
.99lO 

.8879 

.9847 

.0813 

.9777 

.9739 
,8700 

1. moa 

~ 

Chords along parallels 

1 0  

Meters 
70,047 
71,788 

72 830 

70,410 
77,570 

78,745 
79 918 

74' 089 
75: 247 

___-----  

81) 092 
82: 288 
83,440 

84,025 
85,w 
80,983 
88 103 
89: 341 

Bo 619 
91' 080 

871 
94,044 
95,210 

Bo, 385 . - - - - - - - . 
07,551 
08,714 
99,875 

101,032 

102 185 
103,335 
104,480 
105 021 
100: 758 
107,800 

- 
50 

- 
M e f m  
353 183 

381 0 3 E  
370 403 

382, 00€ 
387,83€ 

303,885 
3w, w 
405,414 
411,29: 
417,lE 

423,07( 
428 071 

440,7G 
440,06( 

455 544 
458 421 

470' 108 
470: 024 

481,868 

487 009 

499,316 
505,101 

510 807 
516) 014 
5 4  341 
528 047 
533: 730 
539,391 

368: 800 

37d 183 

---___-. 

434: 80; 

464' 302 

. - - - - - - - 
493: 515 

- 

100 

Melcrs 
700.142 
717,552 

720 on 
740: 550 
752,12C 
703 746 
775: 402 

787 091 
79s' 80E 

822' 30: 4 071 

845 856 

809,434 
881,m 
s93,Oo: 

904,775 
910,530 
928,282 
940,011 
961,718 

903,402 

Vi6 000 

908 287 

1 021 380 
1: 032: 870 
1,044,320 
1 055 7% 

1: 078: 408 

.____----_ 

816 14E 

857: 04t 

- - - - - - - - - 
980: 089 

1,004 851 

II 007' 091 

108,484 
log,oe9 
log, 502 
110, om 
110,472 
110,829 
111,138 

200 

- 
dielcra 
1 410 329 
1: 433: 118 

1 460 020 
I' 4781 051 
1' Wi 171 
1' 5%' 377 
1: 548: 858 ..__------- 
1,672,004 
1,595,400 
1 018 853 
1' 042' 336 
1: SOS: 846 

1 889 375 
1: 712: 910 
1,730,401 
1 760 002 

1 iw'ao 807 040 

1: 783: 633 

1' 863' 990 
1: 877: 420 
1,800,803 

1,924,139 

1 047 422 
1' 970' 647 
1: oe3: 811 
2,010, Bo8 

2 om 933 
2 085 750 

2 131 229 

_________-  

23 o o i  882 

2: 10s: 634 

23 163: 832 

spacing of 
parallels 

merldiarn 

Meters 

on 

110,638 
110,503 
110 270 
1OD' 852 

108 249 

108 400 
108: 039 
107,688 

log: 808 

104 ea2 



Longltude Longitude Longltude 
from I from from 

meridian meridian meridian 
h X X 

central central nA central nA 

0 0 1  I ,  0 0 1  ,, 
o ,  nA ,, I- o 

1 _ _ _ _ _ _ _ _ _  0 36 10.46 11 _ _ _ _ _ _ _ _ _  6 37 64.4.88 21 _____-___ 12 38 39.60 
2 _ _ _ _ _ _ _ _ _  1 12 20.80 12 _ _ _ _ _ _ _ _ _  7 14 05.'43 22 _____.___ 13 I6 48.86 
a _ _ _ _ _ _ _ _ _  1 48 31.36 13 _ _ _ _ _ _ _ _ _  7 60 16.88 23 _ _ _ _ _ _ _ _ _  13 62 00.41 
L _ _ _ _ _ _ _ _  2 24 41.81 14. _ _ _ _ _ _ _ _  8 26 26.34 24 _ _ _ _ _ _ _ _ _  14 28 10.88 
6 _ _ _ _ _ _ _ _ _  8 00 62.28 16 _ _ _ _ _ _ _ _ _  9 02 36.79 26 _ _ _ _ _ _ _ _ _  16 04 21.31 

e _ _ _ _ _ _ _ _ _  3 37 02.72 16 _ _ _ _ _ _ _ _ _  8 aa 47.24 28 _ _ _ _ _ _ _ _ _  16 40 a 1 . n  
7 _ _ _ _ _ _ _ _ _  4 13 ia.17 17 _ _ _ _ _ _ _ _ _ i o  14 67.69 27 _ _ _ _ _ _ _ _ _  16 i e  42.22 
8 _ _ _ _ _ _ _ _ _  4 48 23.82 18 _ _ _ _ _ _ _ _ _  10 61 08.14 28 _ _ _ _ _ _ _ _ _  16 62 62.07 
8 _ _ _ _ _ _ _ _ _  6 26 34.07 19 _ _ _ _ _ _ _ _ _  11 27 18.00 28 _ _ _ _ _ _ _ _ _  17 28 03.12 

10 _ _ _ _ _ _ _ _ _  6 01 44.62 20 _ _ _ _ _ _ _ _ _  12 03 28.06 30 _ _ _ _ _ _ _ _ _  18 9 13.68 I 

Longitude 
from 

meridlnn 
A 

central nx 

0' 0 0 1  

31 _ _ _ _ _ _ _ _ _  18 41 24.03 
32 _ _ _ _ _ _ _ _ _  18 17 34.48 
83 _ _ _ _ _ _ _ _ _  19 63 44.83 
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Z 

Mefcrctera 
404,080 
502,004 
510,091 
518, I60 
520,256 
534,383 
642,541 

U. S. 00A6T AND GEODETIC SURVEY 

V 

dfe tera  
3,233,505 
3,125,316 
3,010,642 
2,907,247 
2,707,4@ 
2,087,311 
2,570,782 

~ 

Albers projection tables for the United Shtes: Coordinates 

I Longitude from central meridian 
- __ - - - . __ - - 

550,7u) 
658, VI8 
507,132 
675,359 
583,600 

Meters ' Meters I dieters 1 Meters I Meters 1 diel08 I ~ e t e r s  I dieiar 
52 _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - -  --- 01 3,215,300 70 845 3 216 072 141,283 3,210,787 211,905 3,218,845 
51-..-.-.-..--.------- 0' 3,108,8101 71: 787 3: 107: 1941 143,500 3, 108, 3271 216,329 3,110,216 

2,405, MO 
2,354,840 
2,243,633 
2,132,049 
2,020,431 

0 2,997,747 72,935 2,998,131 146.801 2,999,282 218,772 3,001,200 

0 0; 2 2: 888 778: 0831 156 74 76: 088 2401 2 2: 888 778: 546 481  148,107 150,4831 2,779,0771 2,889,714 222,231 %, 7051 2,891,883 2,781,860 
01 2,Oa7,62I 76,408 2,668,023 152,808 2,060,229 228,191 2,071,239 
0 2,660,192 77,674 2,557,200, 155,140 2,558,425 232,889 2,580,465 I 50. _____-__- - - - - -  ----- 

49.-..--.-------.----- 
48. _ _  _ _ _ _  _ _ _  ______- -  - 
47- - 
40. _ _ _ _ _  _ _ _ _ _ _ _  _ _  - - --- - - - - - - - - - - - - - - - 

033. W2 
041,202 
040.610 
057,710 
Bt15,908 

o 2 446 0541 
0: 2: 33k  252 
0 2222830 
o! 2: 110: 849 
01 L W 8 , W  

1,360,078 
1,218,669 
1,127.1116 
1,015,977 
w,w 

100,41i; 882,430 285,ooO 884,040 

181 0%' 1 328 057 271,513 1,331,038 
183: 3781 1: 210: 800 275,042 1,219,272 a, 7% 1,105,207 278,607 1,107,650 
188,076 003,722 282,087 000,108 

102,755 771,370 289, io8 n 3 ,  ow 
105,0871 000,567 202 603,123 

1W,736 430,773 200 675 442,400 
202,0481 3'29,846 303:~45I 332,503 

107,414 850,018 280:0041 552,016 

074,083 
082,240 ow, 377 
008,402 
700, 6 8  

. . . _. __ -_ . . . . . . .- . . . ... -. . . . .. . ._ .. . -. 

7M,179 
W , M 2  
573,379 
463,408 
363,764 

. - - . . . . . . . . . . . .. . . . . . - . .. . . . . . ._ . 

Lorigitudu from contra1 meridian 

6' 00 i 

J%fdCT8 I dietera 
282, ~ ) 4  3,221,2401 
287, w81 3,112, &58/ 
281 0581 3 003 860 
290'2091 2'894'391) 
300'000 21 784'420 
306: 6491 2; 074: 0521 
310,2121 2,683,321, 
314 889 2 452 282' 
318: 6771 2: 340: M U  
324,273 2, '220, 401 
328,077 2,117,773 
333,880 2,005,062 
338 400 1 884 040 
34; 115' 1( 7821 074 
347: 8311 1: 070: 080 
352,647 1,558,124 
357,2001 1,440,208 
301,07Cl 1,334,371 

371,376 1, 111,070 
370.007 VW,G50 
380,751 888,440 

300,080 OM), 715 
304.741 5 5 f i  2.50 
3V9,38l 440,077 

3110,0701 1,222,048 

385,425 777, ,IG:,I 

404,008 390,223 

452,:MI 1,338,050 642 765 1 343 8011 
458,ZuB; l,Z20,01 64; 814 1'232' 2U21 
4W 141 1 116 400 650:&57 1: lZ0:LUsl 
470: 0051 1: 004: 110 603, 802 1,009 550 
476, 830[ 802.958 570,0161 808:401[ 

300,505 222,048 

313,3110 4,047 
309,953 i i a ,  765 

- .. . 

70 

601 830' I 008 724 ood OM! 1( 700' 03 
f&334 1:086:181 
610,581 1,573,421 
024,823 I, 401,710 

711 040 244,443 

730,7011 20,023 
722: "801 135,480 
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Lntltude (dogreos) 

... _- .. 

-4lbers projection tables for the United States: Coordinates-Continued 

hngltude from contrnl mcrldinn .... ...... .................. 
80 100 110 

~ . - . 
V Y 

... :'- ... . Y 

582,014 
001,208 
R10,557 
010,875 
020, m 
038,587 
047,972 
057,371 
GO0,782 
070,200 
68.5, 022 
695,047 
7M. 400 
713,888 

51 .................... w .................... 
40 ...... ............. 
48 _ _ _ _ _ _ _ _ _ _ _ _ _ -  * - - _ _ -  

47 .................... 
46 .................... 
45-- .................. 
44- - - - - - - - - - - - - - - - - - - - 
43 .................... 
42. - -. - - - - -. - - - - - - - 
41.. .................. 
40--. - - - - - - - - _ _  - - ~ ~ _ _ _  
39. -. . - * -. 
38 _ _ _ _  _ _ _  - _ _ _  _ _ - _  - - - - -  
37. - ._ ~ - _ _ - _  ~ _ - -  - - - -  - -  
30 .................... 
35 .................... 
34. -. 
33 .................... 
32 .................... 
31 .................... 
30 .................... 
20 .................... 
28..--. .___ ~ _ _ _ _ _ -  _--. 

20 ______._ _ _ _ _ _  _ - - - - - -  
2.5 - -. - -. - -. - - - - - - - - - . . 
24 .................... 
23 .................... 

- - ~ - - - - - - - . 

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

I 
I 

n. ................... 

2,013,088 
2,803,416 
2,603,935 
2,682, 8gs 
2,472,164 
2,361,146 
2,249,820 
2, 138,534 
2, on, 010 
1,915,395 
1,803,727 

1,680,372 
I, auz, 040 

1,488,754 

006 806 
676: 214 

097,141 
080, BE1 

2 919 706 i 810: 137 

2,680,828 
2,700,160 

2,027, 100 
2,817,647 
2,707,786 
2,597,570 
2,487,040 
2,370,201 
2,205,202 
2,154, 003 
2,042,701 
1,931,400 
1,810,055 
1,708,491 

1,485,050 
1,597,045 

707 850 
718: 186 
728 710 
739) i10 

760 480 
771:083 
781,082 
792,279 
802,871 

740: 8u4 

880,108 810,387 
870.047 700,040 

2 479 188 
2: 368: 285j 
2 257 160 
2' 146) @3 

1 922 954 
1:811:302' 
1,6!X4 810 
I, 588,247 
I ,  470,734 

2: 034: 404 

Nelers 
716,550 
728.015 
738,525 
751,085 
702, om 
774,320 
788,002 
7w, 703 
800,420 
821,loH 
832.023 
844,088 
8 6 , 4 5 8  
808,231 
m, 001 
891,708 
om, 623 
015,208 

QSO, 401 
902, 000 
073 711 
085: 324 
990, w5 

1,008,454 
1,019, OFA 
1,031,44 1 
l.MZ.875 

%: :: 

51. ................... 
50 _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
40 _ _ _ _  _ _  -. _ -  - _ _  _ _ _ _ _  -. 
48. - - ~ - - - - - - - ~. - - ~ - - - - 
47 .................... 
40 .................... 
45 .................... 
44 .................... 
43 .................... 
42 .................... 
41 .................... 

Netera ' Afelera M t f m  Yclerr Mcftra Y e l e r a  Blrfcrs 
WU, l i 2  3,181,133 3,170.548( 1,001,405 3,180,712 1,072,350 3,101,823 
872,008 3,052,032 W5 210- 3 062 40" 1 017 415 3 07% 824 1 080 503 3 0LU 808 
880,700 2,944,213 Wfi' 15G 2( 053' 0301 1'033' 501 2' 9G4 418 1' 100) 728 2) 975' U80 
0 , 5 7 0  2,835,027 975' I04  2' 844' 890' 1'042 650 2' 866' 640 1' 124' 0% 3: 800: 086 
0 1 4 , ~  2 ,72 ' r , t x  BUO:ZZI 2:735:45nl 1 ~ ~ 5 1 ~ 2 ,  2 '74dn4  I' 141'3u4 757 si 
028,440 2,616,488 1,006,342 2, a25, GO?; 1: 082: 140! 2: 030: 645 1: 1.58: 814 i: 048: 430 
MZ 430 2 505 235 1 020 488 2 516 503 1 096 4 5 3  2 C2G 711 1 178 284 2 538,078 
050:4u(I 2'394'720 1'035:6DO 2'405'20ll 1'114'8w 2:416:618 1'1V3'7W 2'428,MiZ 
070 523 2:2H3:802 1:050,010 2:?w:02s l:ral:l&Q 2,30U,108 1:211:330 21318,434 
0M:Tfil 2,173,005 1,004,154 2,183,8851 l , I47,6m 2,1U5,533 1,22R,010 2,2oR,0;10 
098. OW 2,002,000 1,081,417 2,073,010 1, IG4.MO 2,084,824 1,240. fio2 2,007,507 

dietera 
787,QOo 
800, m 
813,102 
825.808 
838, fN2 
861,432 
804,207 
877 133 

002,034, 
9I5,80 

u41,73u 
9M, w 
007,020 
980,5G3 
803,490 

1, OW, 4u5 
1,019,302 
1,032,181 
I ,  045,03R 
1,057, Bou 
1,070,607 
1,083,436 
1,090,171 
1,108,WiQ 
I ,  121.Gzw 
1,134, 145 
1,140,718 

800: 0241 

WUI, 7061 

1 0 1 2  802 1 9 5 0  WO 
1:026:016 1:830:774 
1,041 030 1 728 582 
1 055: 1431 1 '01f400 
1: 080, 2501 I: 304: 288 

Afelcrs 
3 15'' 407 
3: 04;: 1% 
2,935,280 

2, OOO, 124 
2,485,729 

2 , 2 7 4 , m  
2, I@, le5 
2,051, un3 
1, MO, 731 
1,829,410 
1 718 082 
1: rm: 707 
1,4U5,501 
1,384,314 
1,273,241 
1,102,311 
I ,  051,647 

wo, 981 
830, a34 
Tm, sa 
810,716 
,501,183 
301,988 
'?tu, ow 
174,574 
Mi. 440 

2,825, Q44 
2,710,211 

2,385,073 

I 090 082 1 8 0 2  045) 
1:111:074 1'8651'0271 
1 127 258 1'739)Mw)I 
1'1421640 1'028'972( 
1: 157: 810 1: 518: MuI 

40.. _ _  __. _ _ _  - _ _ _ _  _ _ _ _  - 
3L) - _ _ _  _ _  _ _ _ _ _ _  __. - _ _ - -  
38 .................... 
37 .................... 
30 .................... 
35 .................... 
34. ................... 
33... ................. 
32 .................... 
31. ................... 
30 _ _ _ _  ~ _ _ _  - ~ _ _ _  _ _ _ _ _  _ _  
!%I... ................. 
28 _ _ _ _  ~ ___._. ~ _ _ _ _ - _ _  ~ 

27. - -. -. -. . ~ ~ ~ - - - ~ ~ - - 
26 .................... 
25 .................... 
24. -, . - - - - - -. - - - - ~ - - - - 
Be... ................ 
22 ..................... 

1 281 724 
1: 280; 342 
1,310,057 
1,334,504 

1, 180,468 

1, nu, 810 
i , m , z o i  

1,190,917 
1,213,300 

1,262, 001 
1,270, 105 
1,295,498 

1,324 m4 
I, aoo, 7x11 
1,377,009 
1,303,105 
1,40((, 334 

1,311,865 

1,344,511 

1,425,423 
I ,  441,4h0 
1,457,438 

I, 974,0211 
1 , m ,  175 
1,762,305 
1,041,454 
1,630,052 

I, 075,234 
0114, MI2 
854,010 
745,108 
635,578 
520,338 
417,413 

1, ow, w18 
1,870,210 
1,705,525 
1, fh%, 853 
1,544, P l  

1,083,347 
1, M l i ,  420 
1,111.484 
1,125,637 
1.1ao. 655 
1, 163,545l 
1, 1 0 7 . m (  
1; 181,428 

1,222.00s 
1,236,724 
1,250,433 

1 396 241 

I, 173,522 
l,OtiZ, 8x2 

U52,476 
R42 200 
732: 314 
022,031 
513, 220 
404,102 

1: m: 3001 

295,427 
187,048 
70,052 

.......... I 

I ,  173,080 
I ,  188,328 
1 203 558 
1: 214 704 
1,233,944 
1,240, OU3 
1,204.207 
1, 279, 2(u 
1 . m ,  822 
1,309, 3111 

1,364.000 

1,324,203 
I, 839. 101 

.......... I 

323 2wl 
215:2301 
107,5471 

?(M 

1,352,158 
1,3R0.735 
1,387, mu 
1,404,817 
1,422,313 
1 WJ 7i5 
1: 457: 10; 
1,414, Si(\ 
I ,  491, uOQ 
I ,  m, 1'32 

1,543,593 
1 500 704 
1: 577: 7531 

1 433 Owi 

1 212 UOG 
1: 102' 842 
UV': 014 

1: 323: 265 

(iM, %i 

447,072 
555, 057 

338,82i 
230,930 
123,427 
10,315 
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TABLES FOR ALBERS PR0,JECTION 

Lntitudo (degrch 

..... . 

17 

Longltudo from control mcrldlan 

32' I 330 
i- ..... ~ .... - 

V I Z  

Albers projection tables for the United Slates: Coordinates-Continued 
. . .  __ 

Longitude from contrnl moridinn 
. .  .- .- ................. __ ~- 

290 1 24' Latitude 
(dagrcrs) 

I 
- 

I I V  
..... ....... - -\-! 

50. - - - _ _  __.___ -_.__ _ _ -  
40 .................... 

.48.. .................. 
47 _ _ - -  * * _ _  . - ~  _ - _  _ - *  .-- I 40 .___ _ _ _ _  _ _ _ _ _ _  _ _  _.__ 

Ncfcrs I 

0'13, 
2,004,45(1 

2: oca: 4871 
2 035 421' 

Neferr 

45-... ................ 2,703,lOdl 2 , 0 2 ~ . 0 ~ ~ j  2,723,OWI ? ,007 .~01  2,745,057 

21370 818! 2 112 3 8 i  2 401 627 ?,101,467/ 2,424,274 
2: 271: 740l 2: 142: WG( 2: 203: ROO 2,222,650 2,316,830 

2: 055,361 2,203,170 2,078,127 2,285. GClUl 2: 101: 740 
1,047,153;11 2,U3,4&7 1,070,211 2,317,OSil I, @%I, I50 

44 .................... 
43 ................... 

2,595,536' 2 0.52 039 2,61L721 2 128,Lllji 2 638 721 
2 48i. 7W. 2: lB2:103( 2,500,257 2: lflO,153! 2: 531: 579 

2 103,500; I 2,172, WII  I 2,1SU,024 2,254,257. I 2 200 310 

.................... 1. W,043 2,2U, 742 1,862,314 2,348.4W. 1, %G, 583 
I . 730 .782~2 .2W.00~  1,754,405 2,370,807) 1,77U,050 

35 .................... 
34 .................... 
33 .................... 
......... :.-... .... 

, 
30 .................... I 2,288, i23 1,060, tjS01 2,381,021 1,084,4031 2,474,667; 1,110,014; 
2Q ___._ _ _ _  ___.. _ _  - - _ _  ~' 2,316,41A 952 507; 2 410 7411 077,438' 
28. .__. . -. . - _.-_ _ _ _  __. 2,344,0441 870,0701 
.................... 

845: 5111 2: 430: 4981 

.................... 
27 i 2,371,507 738,7401 2,408, l i O (  784,2O3) 
20 1 2, sou. 0711 0~2,274.  

I 
25 ..................... 2,420,458! GZIi, 143: ! ! i 
24. _ . _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ I  2 453 756 420 360 I i ................ I I 23.. 2: 480: 0571 314: 0mo/ 

I . . . . . . . . . . . . . . . . . . . .  ......... ..... ~ ............................... .................. - .- .- .. .- . ... 

I Longitude from ccutrnl lnoridlnn 

.. 

40. _ _  . . - - - _ _  . - - - - - 
48 _ _ _ _ _  ~ _ - _ -  - - .__ - _ _ _  
47 .................... 
40 .................... 
45 .................... 
44. ................... 
43 .................... 
Q..... ............... 
41 .................... 

Ncfcrs Mcfera I Afelelcrs 1 
2,044, GI2 
2,070,573 
2,1011, 663 
2,140.837 

Nctera 
3,213,454 
3,108,410 
3,003,102 
2,607,5U3 

--- 
Neters -1 Nrfers  

... . 

?defers 

2,291,516 
2,324,018 
2,362,43; 
2,3L)S, 04i 
2,433, 746 

I 
2,460,513 

. I  

Afclers 

3,155, 102 
3. OM, 54s 
2, "5,501 
2,840,284 
2, 734, i.50 
2,020,026 

...................................................... 
47 ...................................................... 
46 ....................................................... 
46 

45.. .................................................... 
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20,854,8031 7.42002351 I. 00381 ,8963 
26,065.287 7.4308050' 1.0017 ,0083 
27,076,875' 7.43258251 1. ooo0 1. oo00 
27,188,023 7.4343653 .Bo88 1.0014 
27,207,407 7.430~2281 .8976 1.0025 

Albers projection tahlss jor the Philippine Islands, Hawaiian Islands, Canal Zone, 
and Porlo Rico: Computation of elements 

105,042/ 4Z€l,106~ 840.304- 
105,474 121,802 843,754 
105,0W1 423,022 847,21U 
100,340 426.366, 850,084 
IOn, 773 864, 163 

i -  
I 

27,408,401 7 4 3 7 W '  .LKMB 
27,910,482 7: 4300402! ,0064 

1 0032 107,207 2:' 857,025 
1: 00371 107,042 430,6031 MI. OB0 

......................... - ............. -. - - . - ___- I ~ c a ~ e ~ n c t o r  1 Chords dong psrnllol ! 

27,030,525' 7.44138011 .MI02 1.0038 108,07G 
27,741,558' 7.4431308 .OW6 1.oQull 108,510 
27,852,6481 7 . 4 4 4 ~ 0 1  . WORI 1.0032i 108,944 

__ . _ _  _ _  _. -_- ' I Log' I Along 1 Along 1 lo  I 4~ I E~ 
I I , pnrallel meridlnn 

432,3@3 804,674 
434,0371 868,048 
436.7741 871,521 

Meter8 I Meters Metera  I ~ e t e r a  
20 626 2 4 j  7.4238594 1.0110 0.0801 103,753 415,0071 828,080 
20)034'&?35' 7.4264500' 1.W8Ol .MI12 I 104.181 1 418,722 833.418 
26: 744: 7301 7.4272382i , I .  00Sl . 8Q30 104,012 418,4411 890,857 

16 .......................... 
14 ......................... 
13.. ....................... 
12 ......................... 
11 ......................... 
IO ......................... 
e-- ........................ 
8 .......................... 
7 .......................... 
8 .......................... 
6 .  - - - - - - - -. - - - - -. 
4.' ......................... 
3 .......................... 

.......... 

n,e63,4mi 7.44G60141 ,8970 
28 074 270 7.4483082 .WE7 
28; 1%: 030) 7 . 4 3 ~ 1 7 1 (  1. oo00 
28 205 438 7.4617104, 1.0016 
28: 405: 7371 7.4534061; l.M)30 

108,378 437,608 874,892 
1.0013 108,812 430.243 878,460 
1,. 110,246 440,874 881,822 
.W84 110 077 442.703 885,310 . OM61 111: 108 444,420 888,831 

28,615, KM 
28,026.011 
28,735,120 

Albers projection tables for the Philippine Islands, Hawaiian Islands, Canal Zone, 
and Porto Rico: Spacings of parallels 

7 45XuId 1.0054 .MI431 111,530 440,1611 802,276 
7: 45076481 1.00891 .SI918 111,008 447 889 806.711 
7.46841311 1. O I Z O  . 0889, 112,307 440: 6(uI 800, 138 

22-23 ............ I 169,592 
21-22.. ........... 109,806 
20-21 ............I 110,103 

18-18 ............ 1 1 1 0 , 6 8 8  
I*W ............ 110,304 

............. ' 12-13 111,033 
11-12. ............ 110,Buo 
10-11 ............. 110,816 
*IO. ............. 110,807 
8-9 ............... 110,660 

A l b m  projection tables j o r  the Philippine Islands, Hawaiian Islands, Canal Zone, 
and Porto Rico: Anglea between meridians and central meridian 

[Colog n-0.134053781 

17-18 ............ ............... 
16-17 ............ ............... 
15-10 ............ .......... 
14-16 ............ ............... 
18-14. ........... ............... 

I I 

110,4W 
110,288 
110,007 
100.W7 

Longitude 
from 

contra1 
meridlun 

x 
~- 

0 

........... 

........... ........ 1 4 7 3 4 . 3 8 0  

Longitude 
from 

nA central nh 
meridinn 

x 
--.. 

0 , I ,  0 , I ,  

' I 
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........ 
.......... 4 0, lOO:Sl8 111:ecis; lOe:737 

3 - - - - - - . 0; U( 112,300~ 220 
- .- -. 

-4lbers projection tables for the Philippine Islands, Hawaiian Islands, Canal Zone, 
and Porta Rico: Coordinalev 

223:<174 110,3W( 336,808 111:483 447:860 113,022 
!224,7Uli 879 337,lW 1,078 448,iYJO 3,517 

. .... . .  ... .... I . . . . . .  

I 
I 

23 - - - - -. - - - - 
22 ............ ~ 

31.-. ......... 
20 ............ I 
19 ........... .: 
18. _--_. ~ _____: 
17 _ _ _ _ ~ . _ _ _ _ _ _ I  
16 ............ j 
16- _ _ _ _  ~ _ _ _ _ _ _  1 
14 ............ / 
13 ............. 
12 ........____I 

10 ............ 
'9  ............. 
8. - - - - - - - - - - 
7.-.. ......... 
0-. -. - - - - - - - 

- 

I 

11 ............ 1 

1,80v,402 
1,668,080 
1,447, Bu3 

1,330,841 
1,225,Wl 

803,020 

i82,147 
071 381 
660: 754 
460,200 
340,039 

1 114 800 
1: 003: 800 

Mefrrs. 

55,178 
5Yi,33ii 
620,49YI 
531 005 as: 031 

538,176 
640,340 
542, 618 
644,688 

847: 113 
S O  678 
864: 047 

867,618 
800 082 
804: 407 
M7 840 

553,340, 
655,500 

043,186 
046,781 
R48,397 
661,002 

M c f c r s  1 
2,214, U50 
2,106,387' 
1,UO5,t13 

1,895,371 
1,774, QOo 
1, WH, 432: 
1 553 705 
1: k42: 862) 

1,108,888 

555 580 
i46: 1021 
334,824i 

Mclrrs 
G22,450 
G'E, (u1 on, eio 

030,105 
032 780 
036'381 
037' 960 
640: 5821 

McIns 
2,217,lUl 
2,107,028 
1,OIJ7,7(14 

1,887,WI 
1, i i 7 , 2 0 8  
1. OW, 710 
l,G56,9V31 
1,445,140: 

1,334,210 
1,223,225 

1,001,210 
1,112,213 

600,261 

770,307 
Oes, GQO 
567,051 a 

447,41 
337,114 

I 

728 178 
721)' 17111 

I 

Mefcrs 

732:187I 

878' 360 
881'812 

888,720 
886: no 

Afefers 
2 222 870 
2' 113'a33 
2: 003: 482 

1 883 3 s  
1' 783' 043 
I'  072' 608 
l'Mll'816 
1: 450: 886 

1 340 080 

1'118'130 
1: 007' I62 

1'228'119 

880: 210 

7% 355 

b..... ..... _._I 557,058; 224,723 CXO17l1 227,178 780,074) 230,0I3] 
4.. ........... 559,8oGJ 114,0921 071:748l 117,401 78,080 120,247 895,800 3% 

14b OU7 ...... 3.... L - . i  5 ( i i , q  5,485 074,318; 7,813 7se,en! 10,770 
....... . . .  L... ...... ! ............... L -.L ...... ..-.! !.. ...... 
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Longitude from 

X 

U. 6. COAST AND GEODETIC SURVEY 

Longitude from 

A 
nA 

Albers projection tables for Alaska: Computation o j  elements 

I I m e i a o t o r  I Chords along parallels 
- 

I ' 10' 1 32' 
I 

I 
Along I Along 1 I parallel meridlao~ lo 40 ' " 

Latltude I 
(den-) 

-. 

1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2 ................. 
4 
6 
e __.____._________ 
7 ................. 
8 ................. 
9 

................. ................. ................. 
3 

................. ................ i o  

. I  I : ! ;-!_ . ............ --- /--I- 

...... . . . . . . .  
0 I I1 0 1  ,I 0 

0 6 1 4 5 . 8 8  11 _ _ _ _ _ _  ~ 

i 4 3 a i . 7 6  12 ................ ................ 
3 27 (n.61 14 20 42 21.06 
4 18 49.89 16 21 34 06.93 
s io  aa.ze I 16 ____.__ e 02 21.14 17 ................ 
6 M 07.02 18---- ............ .............. 
7 45 62.89 19.. _ _ _ _ _ _ _ _ _  16 28 31.60 120... 26 01 10.44 
8 37 ae.77 20 _ _ _ (  17 16 1 7 . ~  ; ao 26 62 66.31 

I 31 ___. ~ _.._ ~ __.___ 26 44 4219 

................ ................ ................ ................ ............. ................ 
2 a5 17.83 13 

..... ............. ............. ................ 

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

Albers projection tables for Alaska: Spacings o j  purallels 
.......... .- - . .  .- .. .- . - . . .  . . . .  . .- . 

! Bpeclng of 
Latitude (degrees) : parallels on 

~ nieddlans 

111,579 
111 712 
I11:798 1 
111 842 
111:847 I 

. ..... - . . . . . .  - . . . . . . . . . . . . . .  ; Bpeclng ot 
Letitude (degrees) i parallels on 

I mrldlans 

I 

69 -00...... _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ r _ _ _ _ _ _ _ _ _ _ l  111,817 
58-59 .................................. ~ 111,766 
57-68 .......................... _ _ _ _ _ _ _ _ I  111,684 
5&G7 .................................. I 111,M7 
55-66 .................................. I 111,404 
54-55 ..................................I 111,237 
53-54 - _ _ _ _ _  _ - _ _  _ _ _ _  _ _  ~ _ _ _ -  ~ ~ -. - -_  - - - -  _ _  i 111,051 
62-53--- ........................... _ _ _ _ ,  110,813 
61-62. - ~ ~ -. ~ -. - ~ ___. . - ~ _ _  1 io, 010 
50-51...... ........................... _ !  110,370 

... ..-- 



TABLES FOR ALBERS PROJECTION 

Albers projection tables j o r  Alaska: Coordinates 

21 

........ 

......... 
(10 ......... 

50.. _ _ _ _  _ _ _  
554 5001 in 073 
143' 374, 131' 323 

Zl:5@l 1$8:004 
110.002 141.336. 

3321330 l - d M i 7  

SBG, 044 101,024' 
444 858 11)O 047 

223,W 2OU:OO7 
112,408 211 063 
2, 178 210: 947; 

333: 857 mi' onz. 

545; 144; 65R, 

558,453: 255.831 
447,320 mz, 527 
330 3U1 240 212 
226: 0011 276' 1 4  
115,168; 282: 542 

4, 001; 280, 186 
.. 

I I I I I . . . . . . . . . . . . . . . . . . . . . . .  -___ __ 
Longitude from cont.ral mcridinn 

-_____ 

I 00 70 Latitude 
(degrees) 

........ . . . .  - . ._ . _- I _- 
V 

........ .... 

.............. 

.............. 
2 232 1831 

1: 001: 800; 

1,457, m; 

2: 122: 6241 
2 012 3Ull 

1,701,0351 

1 070 068' 
1: EU8: O0t' 

1,345, 818( 
1,234, 2031 

232,715l 

202,601 , 
272,030 

212,037 
252,801 

282,8801 

312, 013; 
323,004; 

2,236,300 
2,125,874 
2,015,870 
1,005,405 
1,7@4,700 

1 083 880 
1' 674 730' 
1'401 480' 
1: 350: 138: 
1,238,7521 

zii, 3071 w2, Q37. 
204,657 
300,2181 
317,0121 

329,631 
341,370 
353,123 
304,880 
370, 062 

2,230,191 
2 120 831 

1, om, 777 
1,708,245 

1,888,470 
1 571 611 
i:366,uil 1' 400: 418 

2: 010: WJ8 

1,244,020, 

2, 243,508 
2 134 306 
2' 024' 740 
io i4 '7 io  
1: 804: 373 

1 003 787 
1' 583'010 
1' 472' 114 
1'301' 1% 
1: 250: 005 

319, WO1 
328, M i  
330,400 
344,737 
353,058 
301,3501 

500 157' 

:344,4~)1 
Zi3, 070' 
123 067 
i3,'oiol 

455: 2351 
671 451 

360' 000 

12u 514 
19:684, 

4od.007 

230: 078 

577 704 
467' 086 
3681 050 
uo: 4221 
130,420 

610,734 
524,102 
537 447 
6 d  707 
5M, 050 
577,323 

584 010 
474' 465 
304: BO 
254: 199 
i44' 3& 
34:A15 
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66 __._________________ SOS, 308 
64 ______,_____________ 031. 100 

U. S. COAST ASD GEODETIC BURVSY 

Albers projection tables for  Alaeka: Coordinates-Continucd 
..________ ~ ... .- .. . _. - . 

Longitude from contra1 meridinu 
. . . . . . ... . -. ... . . _ _  _____ - 

Latltudo (degrees) 120 

1,730,918 656,604 1,740,442 701,061 1,750,001 747,559 1,701,672 
1,621,470 078 051 1 031 333 720,048 i.o41,9ie 774, i ~ i  1 aa 210 

~ e t e r a  ~ c i e r s  I a c t e r a  Meters  I ~ e t c r a  
3W 443 2,671 472 338,02?j 2, 570,309 371,634 
314015 s40doo8; 3s 200 2 469 0761 389 317 
333: OW 2,366,9351 370: 5~11 $ 3 6 i  237 407: ZKI 

63 _ _ _ _ _ _ _ _  ~ _ _ _ _ _  ~ _ _ _ _ _  052,829 1,511,882 
62 . _________-_________ I  074,6741 I, 402,220 
61 -_______-_ -_________  8% 32Z 1,202,623 

60.-. _ _ _ _ - _ _ -  ~ _ _ _ _ _ _ _ _  718 082 1 182 812 

408 7031 1 140 164' 083 473 1 172 410 
513: 800 1: 035: 302' 670: 684 1: 043: 5271 627) 149 1: 052: 6451 083: 668 1: O O i  413 
528,9981 824,832' 587,353) 033,037 d i . 5 7 5  942 310 7W 651 062 478 
644,0851 813 802 sOa,l04 822,630 663:9&3 832:184, i23:718 842,'632 
559,156 7C3: 407; 020,8371 712,351 682,378 722,103 743, 708' 732,691 

563 810 1 164 079 808 713 1 102 8321 

701,327 1:522:004 761,067 1,838,042 800,830 1:644730 
7'20,721 1,412,776 770,704 1,424,W 827 611 1 430 161 
749,124 1,303,405 801,751 1,315,082 864: 180 (32'1: 660 

772 528 1 104 034 828 780 1 200 078 880,883 1,218,938 

674,206 

034 169 
644 070' I 

69 -________. ~ _ _ _ _ _ _ _ _ _  73e'830 i073'130 795:Du) 

603 0861 
4 4  808' 
372 836' 
263'00d 
163' 408 
44: 0481 

I 

1:084:003 851'8411 1'097'089 go7 E82 1 110 346 

637,549 
064 235 
67d 804 
US5 621 
704' 116 
720: 071 

58 _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _ _  7fl1:687 '983:609I 810 310 976 412 
67 - _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  783 280 863 978 8446701 866:ZZO 
68. - -. - - - - - - - - - - - - - - 804: 982 744: mi1 son, 017, 767,142 

002 ?08' 

272, 

492' 2301 
382: 4351 

103,482: 
64,361, 

8781888' '9&3:182 0 4 2 2 7  1:001(818 
001:875' 870,355 880,870 893'370 
020, B.VI, no, MI e s 7 , 4 ~  7as: OM 

700,746 
710,087 
737,397 
758,072 
773,911 
792,108 

I 

048,205 
630,430 
430,837 
322,448 
214 281 
ioe; aM 

012,284 
502,569. 
303,038 
2@3,712 
174,010, 
05, 76l1 

L)51,w)5 
970,717 

1,001, (187 
1,026,410 
1 061 182 
1: 076; goo/ 

763,785 
783 77d 

803: 3081 I 

803' 733; 
823: 052! 
843 531 

623, 310 
513,884 
404,641 
205 OW 
186: 788 
i8,216 

.- - - __ - . --- - - -- 
Longitude from central meridian I 

I 
Latitude (degrees) I 13' 1 14' I 

6352434 saom 

308 5io/ 959 030 

626:172 014805 
417,U2 936,842 

200'013 982: 183 
91: 7~01 1,006,278 



TAB3,ES FOR ALBEHS PROJECTION 

i z  u j I  
I ____-_.-__- 

dfrtrrs Metera I Nt ters  
73-- _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  570,544 2,024,237 603 304 
72 _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  507 852 2 610 807 Wi1W 
71 _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  025: 372 2: 411: 771: 0 1 :  280 

23 

1- - - --- 

Y z v r Y -_- -- --- 
Netrra Meters Metrrs Nrtern Nefcrs  

2,633 075 835 020 2 042 405 w, 404 2 652,225 
2,528'168 I d 3 0 3  2 B d 0 3 5  700,300 2640,m 
2,424: 4% 897,037 2 434,085 732,830 2, 445.449 

78 _ _ _ _ _  - - _ _  _ _  - _ _ _ _  _ _  _ _  
72 .................... 1 %% 
71 .................... 708:070 

70.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  802, 080 
00 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  830,284 
08. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  870 020 
67 ______._____________ W5: 085 
60 _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ __.__ 030,060 

05 .................... Ui4,288 
64 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  1 008 087 
03.-. _ _  - ___. - _ _ _  _ _  1' 043' 735 
02 . . . . . . . . . . . . . . . . . . . .  1'07s'f~Ol 
01 ____________________I  1: 113: m 
M _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ' 1 , 1 4 8 , 0 8 1  
50 _____________.___.__ 1, 182~ a 3  

60 _____: _ _ _ _ _ _ _ _ _ _ _ _ _ _  i:zeo,eg.~ 

55 ... : ................ I, 821,040 

68-. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ' I , g 7 , 5 8 5  
K I ~ - - - L  _________.______ 11 262,309 

54 __.____. . _ _ _ _ _ _ _ _ _ _ _ _  1 360 231 
63 __._.____.____._____I 1:380:70a 
62 _ _ _ _ _ ~ _ _ _ . _ _ _ _ ~ _ _ _ _ _ I  1,425,213 
51 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 460 631 
50 _____________._ ____ I  1:403:@63 

I 

732, 808 2, 073 327 704, Q O ~ :  2, w, OM 780 720 z BOO 302 

I 
t%g 767,077 2,571:337 801,5111 2,683,154 834:W 2,505:474 
2,466748 803,328 2,408,578 838,400 2,480,830 873,283 2,493,827 

2,362,7681 838,907 2,306,113 8 7 6 , ~ W  2,378,021 011 870 2,301 470 
5 248,240 87% 074 5 #I], 122 012 880 2 274 681 05d 852 2,288: 013 
2 143 270 010 588 2 160 081 OW: 367. i 176 OB 08U'LW 2,186 900 
$03{ 025 We: 046 i 061' 871 ' 887, Bso1 2, ood, 437 1,028: 090 5 081: 024 
I, 032,201 082,705 1,944 786 1, OB, 700j 1,001,887 1,008,380 1,077,064 

1,820,4211 1,010,OU 1,641,4?8 1,003,5201 1,%7,108 1,107,775 1,873,450 
1 720 370' 1 055 310 1 735 010 1 101 3013 1 752.154 1 147 220 1 700 OW 
I' 614' 201 I' 001' 040 f a d  278 1' I3e' 310' 1) M7 075 I' 186' 724 I' 801' 588 
1'507'040 1'128'011 1)624'660 1 ' 1 7 i Z a .  1~541'016~ 1'22d262 1'6B0'011 
1: 401: 040 1: 104: a87 1: 414 707 I: zi< mi 1,ra.i 713 1: 780 1: 455: 383 

1,285,347 1,200,704 I , ~ I ~ , O W I , S , I W  1 , ~ 1 , 5 0 7  I , W ~ , W  1 , 3 m , n 1  
I, 189; 074 1,237, iaz 1 , 2 0 7 , ~ ~  1,281,151 I, no, 328 I, 344,877 I, zw 170 

870,710 1:34e:o78 ~W,MO 1 , 4 0 4 , ~  011,262 1,403,311 8 3 2 ~ 4 0  

7.04, S 6  i,382,311 ,?& IC0 1 442,080 800 402 1 502 700 '820,038 

1.082,800 1,!273,480.1,101015 132908Bl1121,210 l S W 3 8 0  1141840 
8D6022 1:3l"$Beo 1 :01~170 1:4a,W2 l:oS7:1SS 070,732 1300 708 

050 113 1 418 480' ' 880,OOa 1:4M,428 , 701:&30 1:64imI 724 .m 
563:508 1:464:@0 674 QQ1 1 618,124 587,372 1,581,285 020,708 
448,221 1 , 4 W , W  '.'470!174 1:.665,749 483,111 1,620,488 517 Oza 
343,089 . I ,  520,637 386 673 1,503.2B7 38g 002 1 65U,590 419: 654 
238,lQl I,502,b36 '201!#)3 1,030,702 285:24R 1;0@3,EU 310,Sls ! 



Lntitudo 
(degrees) 

73 . . . . . . . . . . . . . . . . . . . .  
72.-. _ _ _ _  _ _  _ _  - _ _ _ _  _ _  

2 420 033 1 010 882‘ 2 435 133 1,055 548 2 450,750 
2:318:384 1:063:480 2:334:lL7 1,100:551 2:3M),410 

2’113’845 1’150’088 2:13d872 1,191:108 2:148:W 
2:Oll:lOO 1:lM:MO; 2,028:783 1,236,SM 2,047,080 

2 210 295 1 107 160 2 232 014 1,145 7M) 2 249 036 

Longitude from central meridian 

25’ ‘ j 27’ I 28’ 

______ 

I.-- - ___- .-_____- 

I I Y V I v 
~ ___________-_-_ ------ 

Mdcra Mefcra M~fcr8 dfefna Mefers 1 Mefna bfeieleT8 didel8 
891 101 2 734 480 922 lo4 2 748 142 
833: 7621 2: G35: 428 966: 301 2: 0483 733 

828 376 2 708 597 
ssS’025 2’ W: 205 

869 E36 2 721 307 
900’ 991 2’ 021’ 014 

ad. ._______.__________ 
64 . . . . . . . . . . . . . . . . . . . .  
62 _.________________._ 
51 . . . . . . . . . . . . . . . . . . . .  
50 ....________________ 
63 __.____.________._._ 

I I I . I  I I 

1,582,301 861.716 1,021,720 876,888 1,GfQ,084 800 662 1,739 281 920 301 
1 0 0 3  283 748,207 1,684,172 772 867 1724 083 788’383 1784’8w 824)8w 

1’084’854 641’011 1’748’841 60i703 1’812)Wl 684’570 1’87dOlO 022’843 
1: 726: 519 439: 040 1: 791: 050 405’ 510 1’ 850) 174 482’ 076 1’ 023’ 878 521’ 414 
1,780,092 380,398 1,833,164 363:497 1:8eS:820 3 Q l : m  1 : ~ : 0 4 0  420:708 

i w ’ i 0 7  w wz 1 708 MO 070121~1 1’768’698 o~o’asa ~ ‘ E ~ O ’ B W  723’470 

0 


