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DISTRIBUTION OF THE MAGNETIC DECLINATION IN THE .UNITED 
STATES FOR JANUARY 1, 1915, WITH ISOGONIC CHART 

AND SECULAR CHANGE TABLES. 

By DANIEL L. HAZARD, Assistant Impector ?f Nqnetic Work. 

INTRODUCTION. 

The plan for the magnetic survey of the United States which began 
in 1899 WRS laid down in Appendix 10, Report for 1899, as follows: 
“To mako first a general magnetic survey of tho country with 
stations about 30 to 40 miles apart, then, as opportunities present 
themselves, to  add stations in tho magnotically disturbed areas.” 
In regions where the distribution of magnetism is fairIy regular, com- 
paratively few additional stations will be needed, while in magnotr 
ic&y disturbed areas the number of stations must be governed by 
the character and extent of the disturbance. The plan also con- 
templated observations at  a sufficient number of “repeat” stations 
to furnish the data noeded to  refer the results to a common epoch. 
This plan hrls been followed with only slight modifications, and the 
work has roschod tho stage where tf;e filling in is in progress. Obser- 
vations have been made at a groat majority of the county seats and 
a number of arow of marked local disturbance have been examined 
in more or 1- detail. 

It is customary to represent graphically the results of a magnetic 
survey by means of isomagnetic charts, maps on which lines are 
dram) through places where the values of a particular magnetic 
element are the same. In tho case of tho magnetic declination or 
variation of compass, the map showing the linea of equal magnetic 
declination is called an isogonic Chart. In the preparation of such 
a chart a3l of the results must be reduced to a common epoch by 
means of the secular-chango data derived from the observations at  

repeat” stations. 
In order that the results as represented on the isogonic chart may 

be used for other dates than the epoch of the chart, secular change 
tablea must be prepared based on the results of observations at repeat 
stations. Under present conditions it is impossible to predict with 
accuracy for even a few years in advance of observation what the 
secular change of the magnetic declination will be, and secular- 
change tablm must therefore be revised and extended from time to 
time as additional data become available. 

It is now four years since Special Publication NO. 9, Distribution 
of the Magnetic Declination in the United States for January 1, 1910, 

6246’--16 3 
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4 DISTRIBUTION OF MAQNETIC DECLINATION. 

with Isogonic Chart and Secular Change Tables, was issued, and the 
supply h exhausted. During that time the results of observations 
at more than 1,000 new stations and 200 repeat stations in the 
United States and adjacent part of Canada have become available. 
?he present publication contains an isogonic chart for the epoch 
January 1, 1915, and secular-change tables brought up to that date 
by means of the observations at repeat stations to the end of June, 
1915. 

AVAILABLE DATA. 

At the beginning of the magnetic survey of the United States in 
1899 results were available for about 1,000 stations in the United 
States and adjacent portions of other countries. By the end of 1900 
this number had increased to about 4,000, in 1911 to 4,800, and in 
the construction of the preaent chart about 5,800 land valuea of 
declination have been used. A large majority of them are the re- 
sults of observations by this Bureau to the end of June, 1915. In 
addition use has been made of resulta obtained by the United States 
Lake Survey in the United States and Canada; by the Department 
of Terrestrial Magnetism of the Carnegie Institution of Washington 
in the United States, Canada, Mexico, Central America, and the 
West Indies; by observers of the National Observatory of Mexico; 
by Canadian officials; by Dr. L. A. Bauer in his magnetic survey 
of Maryland under the auspices of the Maryland Geological Sur- 
vey; by Prof. F. E. Nipher in Missouri; at the expense of the “ Bache 
Fund” of the National Academy of Sciences; by officers of the 
United States Navy in Mexico; and by United States Army engineers 
in exploratory surveys in the southwestern part of the country. 
With very few exceptions the observations have been made by ex- 
perienced observers with approved instruments. For the extension 
of the isogonic lines over the adjacent waters, use has been made of 
the results of observations on tho vessels of this Bureau and on the 
Carnegie of the Department of Terrestrial Magnetism of the Carnegie 
Institution of Washington. The results of observations to tho end 
of 1906 were collected and published in United States Magnotic 
Tables and Magnetic Charts for 1905. The later results by this 
Bureau have been published year by year, and nearly al l  of the results 
by other institutions have been published in some form. All of the 
results on which the 1915 isogonic chart is based will be published 
collectively in the near future in United States Magnetic Tables and 
Magnetic Charts for 1915. 

The following table givss a comparison of the number of doclina- 
tion results in each State used in the construction of the isogonic 
charts of 1905,1910, and 1915, the number of repeat stations occupied 
between July 1, 1911, and J w e  30, 1915, md the density of distribu- 
tion, as shown by the average number of square miles per station. 
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It will be seen that the average for the whole United States is one 
magnetic station for each 628 square miles. but this quantity varies 
greatly in different States. and to a less degree in different portions 
of a State . East of the Mississippi there is on the average one 
station for . each 339 square miles. whereas west of that river there is 
only one station for each 959 square miles . 

Distribution of declination results. 
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Although the Canadian Government has made steady progress in 
the magnetic survey of that country, especially of the southern part, 
since ita inception by the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington in 1906, the number of statione 
is not yet sufficient to give more than an approximate location of the 
isogonic lines in a region where there is so much local disturbance. 

REDUOTION TO EPOCR. 

The secular change of declination up to 1905 was discussed so 
thoroughly in 1906 that i t  has been decided to accept as correct the 
reduction to January 1, 1905, of observations made prior to January 
1, 1907, as published in United States Magnetic Tables and Magnetio 
Charts for 1905. After the new secular-change tables had been pre- 
pared in the manner explained below, the total change of declination 
between 1905 and 1915 was derived for each region given in the tables, 
and these values were plotted on a small-sized map of tho United 
States. Lines of equal change were dram, and i t  was then easy to 
scale off the change between 1905 and 1915 for each of the results 
given in the 1905 tables. 

For each region givon in the secular-ehango tables the average 
annual ohange between 1910 and 1915 was derived and these average 
values were plotted on a small-sized map of the United States. Lines 
of equal annual change were then drawn to conform approximately 
to the plotted values. The reduotion to 1915 of observations made 
subsequent to 1906 was performed with the aid of this map. These 
lines of equal annual change are s h o m  in blue on the isogonio chart. 
While they are more nearly applicable to the middle of the interval- 
i. e., 1912.5-they are approximately correct for 1915 and are the 
best values at present available for subsequent years. 

A great majority of the results utilized have been obtained since 
1899, when the systematic magnetic survey of the United States was 
begun, and very few refer to an earlier date than 1870, so that the 
uncertainty in the reduction to epooh is small. 

CONSTRUCTION OF THE ISOQONIO CHART. 

The isogonio chart has been constructed by the graphical method, 
as in the past. The roduced values of declination were plotted on a 
largesized map of the United States and the lines of equal magnetic 
declination were drawn free-hand to confom to the plotted values. 
As the number of stations in a given area becomes greater this proc- 
ess usually becomes more difficult, and in greatly disturbed areas 
the sinuosities of the isogonio linea are an indication of disturbance 
rather than an accurate representation of the distribution of declincc 
tion. On the present chart it was found impossible in many places 
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to represent the l q e  local disturbances by continuous lines and the 
plan was adopted of representing a disturbed area of limited extent 
by a small closed curve, and of entering on the chart the isolated 
abnormal values which differ by more than a degree from the normal 
value for the locality. These values are given in degrees and tenths, 
the decimal point indicating the location of the station. 

LINES OF EQUAL ANNUAL CHANQX. 

The lines of equal annual change, shown in blue on the isogonic 
chart, were derived in the manner explained above. For the eastern 
part of the country their distribution has not changed materially 
since 1910. At the Porto Rico magnetic observatory west declina- 
tion has been increasing more than 10' a year sinde 1912 and a 
recent discussion of the secular change of declination in the West 
Indies in connection with the construction of an isogonic chart of 
that region indicates that the annual change is two or three minutes 
greater than that in the Barbados. On the Pacific coast there has 
been a decided change in the location of the lines of equal annual 
change, corresponding to a general decrease in the rate of change. 

The north end of the compass needle is moving to the westward 
at  all places east of the line of no w u a l  change, and to the eastward 
at all places west of that line. 

(a) In the part of the United States east of the agonio h e  ( h e  
of no declination), west declination is increasing at  an annual rate of 
from 2' to 6'. 

(6) In the region between the agonic line and the line of no annual 
change, east declination is decreasing at  an annual rate of from 0 
to 2'. 

(c) In the region west of the line of no m u a l  change, east declina- 
tion is increasing at  an annual rate of from 0 to 4'. 

SECULAR OHANQE TABLES. 

On the succeeding pages will be found tables showing the secular 
change of the magnetic declination for one or more plactes in each 
State from 1750 or the date of the earliest observationa to 1916. 
They are based on similar tables which accompaniod the isogonic 
chart for 1910, in Spacial Publication No. 9, with only such modifi- 
cations as were needed to extend them to 1915 and represent more 
closely the secular motion since 1900 as developed by a rediscussion 
of the secular change since 1875. 

The 
results at all the repeat stations in a given region were combined to 
obtain a curve representing as nearly as possible the average secular 
ohange for tho region, While it is probable that the seaular change 

A graphical method was employed in constructing the tables. 
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of declination is affected somewhat by local conditions-. g., by the 
presence of local disturbance-our observational data are not as yet 
eufiiciently extensive or detailed to permit more than an approximate 
representation of the average conditions, and these appear to vary 
with comparative uniformity in passing across the country. Before 
finally adopting the secular change curve for a particular region, 
therefore, a comparison was made with the curves for adjoining 
regions aa a basis for a final smoothing out. From these curva 
values at 10-year intervals to 1900 and 5-year intervals after that 
date were scaled and tabulated, showing the change of declination 
from each date to 1915. From these tables other similar ones were 
obtained by interpolation for the greater number of smaller areas 
for which it was desired to publish secular change tables. From these 
tables, in turn, others were prepared, showing the change of declins 
tion at  some place near the center of eaoh area, at which recent 
observations had been made. 

From this it will be seen%hat while a table gives directly the dedi- 
nation at Merent times for but one place in a specifiqd region, it 
represents with almost the same accuracy the change in declination 
at any place in the limited area to which the table refers. For a 
place lying near the border of the specified region a somewhat better 
result may be obtained by interpolating between the tables for that 
region and the adjoining one, aa explained in example (2) given below. 

USE OF THE SEOULAR CHANGE TABLES. 

Whenever a surveyor is called upon to redetermine the boundary 
lines of a tract of land run out by compass at some previous date and 
can find in the vicinity a well-dBfined line known to  have been estab- 
liahed with the same compass at  about the same time as the lines of 
the tract in question, he can not do better than determine the amount 
of change in the compass bearing of that welldefbed line and use 
it to obtain the present bearings of tho boundary lines to be reestab- 
lished. In this way he will eliminate possible errors in the two com- 
passes used. Only in the absence of such definite information is the 
use of the following tables recommended. 

In using these tables the surveyor must bear in mind the uncer- 
tainties incident to the use of the compass and should not be surprised 
if, for example, the change in declination since the early part of the 
nineteenth century, as given by the tables, differs by half a degree 
or even more from the value indicated by his own retracing of old 
lines. Even at  the present time some compasses are in error by &B 
much as a quarter of a degree, owing to imperfect construction or 
lack of proper care, and 100 years ago the state of affaim was still 
worse. The tables are intended to give the actual change in the 
magnetic declination, eliminating as far as possible the errors of 

' 
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Jan. 19 to Feb. 24-0.1 
Feb. 26 to Apr. b0.2 
Apr. 2toMay 8=0.3 
May 0 to June 13=0.4 
June 14 to July 20=0.6 

July 21 to Aug. 26=0.6 
Aug. 28 to Oct. 1=0.7 
Oct. 2 toNov. 7==0.8 
NOV. 8 to Dec. 13=0.9 
Dec. 14 to DOC. 31e1.0 
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Secuhr Change o j  the Magnetic Decl&7urtwn in the United States. 

Place ................. 

Latitude ............. 
Longitude __.._. ._. __. 

Ala- 
Ragion. bama, 

Ashlanc 

0 ,  

33 16 
85 51 
0 ,  

I- 

0 ,  

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

-- 
e ,  

.................. .................. .................. .................. .................. 
7 1 9 E  
7 41 
7 64 
8 01 
7 6 8  

1750 .................. 
1760 .................. 
1770 .................. 
1780 .................. 
1760 .................. 
1800 .................. 
1810 .................. 
1820 .................. 
1830 .................. 
1840 .................. 
1850 .................. 
18Ro .................. 
1870.. ___. _._ __. __. _ _ _  

3 18E 
3 51 
4 30 
6 01 
6 28 

6 49 
6 03 
6 09 
6 06 
6 65 

5 37 
6 12 
4 41 

13 1 9 E  
1333 
13 40 
1340 

13 42 
14 01 
1426 
1 4 4 2 E  

la  35 

7 47 
7 2 8  
7 06 
6 3 0  

6 I 
6 28 
6 3 4  
5 4 2 E  

6 63 

-- 

- - 
Ala- 
bama, 
west. 
- 
Tuscn- 
loosa 

33 12 
87 33 

0 ,  

- 
* ,  

........ ........ 
6 31 E 
6 0 2  
6 2 9  

6 61 
7 0 8  
7 16 
7 16 
7 0 9  

6 6 5  
6 34 
6 07 
5 31 
4 40 

47.4 
4 2 3  
4 2 8  
4 3 1 E  

18w) .................. 
1 m  .................. 
1806 .................. 
1910 .................. 
1916 ____. _. . __. _ _ _  ._. . 

Annual change in 
1916.. ............ l.0 Incr. 

Call- 
fomin 
north.’ 

- - 

3 25 

2 58 
2 65 
2 66 
2 MI E 

(Y.4 incr. 

Leddlng 

O #  

40 36 
122 24 

Region. 

0 ,  

........ ........ ........ 
14 0 7 E  
14 35 

16 04 
15 34 
16 04 
16 33 
17 01 

17 25 
17 47 
18 06 
18 16 
18 m 
18 40 
19 00 
19 n 
19 8 7 E  

Call- 
Jornia 
middld. 

‘.O hcr. 
- 

Plsoo.. .............. 
Latitudo ............. 
Longitude ........... 
1760.. ......................... 
1760.. . ”. ..................... 
1770 ........................... 
1760 .................. 
1800 .................. 
1810 .................. 
1820 .................. 
1830 .................. 
1840 .................. 
1850 .................. 
1860 .................. 
1870 .................. 
1880 .................. 
1890 .................. 
ls00 .................. 
1806 .................. 
1910 .................. 
1916.. ................ 

1780 .................. 

Annual chango In 
1915.. ............ I 

- 
Arizona, 

east. 

Hol- 
brook 

341% 
110 10 

0 ,  

0 ,  

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

........ ........ ........ ........ ........ 
13 3 2 E  
13 43 
13 46 
13 39 
13 24 

13 29 
13 41 
14 04 
14 21 E 

Mcdesto 

37 38 
120 69 

e 1  

0 ,  

i a  21 E 
12 47 

13 16 
13 45 
14 14 
14 41 
15 06 

lb 29 
16 49 
16 04 
16 08 
18 12 

16 34 
16 64 
17 16 
17 32 E 

3’.2 h. 

S.4 incr. 

C o b  

east. 
d o ,  

oursy 

0 1  

38 01 
107 41 

Pueblo 

0 ,  

38 14 
104 38 

Hartford 

0 1  

41 4t, 
72 40 

0 ,  

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

......... ......... ......... ......... ........ 
13 4 6 E  
13 48 
13 44 
13 28 
12 58 

12 61 
13 02 
13 17 
ia 3 2 ~  

‘.O inor. - 

0 ,  

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

........ 

I ’ m t t  Augusts I 

0 ,  

6 4 6 W  
6 18 
4 6 6  
4 43 
4 41 

4 49 

16 (rd E 
16 11 
16 12 
1600 
14 86 

14 86 
14 48 
16 08 
16 2 l E  

7 28 
8 07 
8 41 
0 2 2  
9 47 

10 21 
10 41 
11 09 
11 88W 

1V.4 Incr. 1’.8 incr. 

........ 6 0 6  ........ 5 32 ........ 6 0 5  ........, 6 45 

’.O hcr. U.8 him. I 

0 ,  

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

........ ........ ........ 
9 mE 
9m 
9 12 
868  
8 39 
8 0 0  
7 3 4  

7 12 
7 12 
7 21 
7 32E - 

Y.2 inor 
- - 
Dela- 
WBIO. 

- 
Dover 

0 ,  

30 OB 
76 a1 

3 2 3 v  
2 46 
2 16 
1 62 
1 37 

1 33 
1 37 
1 62 
2 16 
2 46 

323  
4 0 3  
4 41 
6 2 0  
5 51 

6 2 8  
6 48 
7 l a  

- 
0 ,  

7 a 7 w  - 
1.7 incr. 

- - 
CaLifor- 

nla 

east. 
south- 

Bagdad 

3486 
116 63 

0 ,  

- 
0 ,  

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

........ ........ ........ 
13 08 E 

13 62 
14 07 
14 16 
14 28 
14 24 

14 33 
14 62 
16 17 
16 34E 

ia 32 

- 
iI.4 Incr. 

Dfstrict 
of co. 
umbia. 

- - 

- 
Wash- 
fngta 

0 ,  

3866 
77 02 

1 41 V 
1 02 
028 
0 0 1 w  
0 1OE 

0 28 
028  
0 1 9 E  
0 01 w 
0 2 8  

1 02 
1 4 1  
2 21 
3 0 0  
3 36 

4 11 
4 2 8  
4 61 

- 
0 ,  

6 law - 
1.4 Incr. 

Califor- 
nia 

south. 

Mojave 

ab03 
118 10 

0 ,  

__. 
0 ,  

- . o r - - - - -  

lo 38E 
11 12 

11 46 
12 21 
12 63 , 13 23 
13 M) 

14 11 
14 21 
14 38 
14 64 
14 54 

15 04 
16 24 
16 49 
18 06E 

Y.4 inor. 

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

Florlda, 
BOUth. 

Mlaml 

0 ,  

25 46 
80 11 

425E 
4 6 5  
620 
5 40 
6 61 

5 6 5  
5 51 
5 40 
b 2 0  
4 6 5  

4 2 5  
3 53 
3 18 
2 43 
2 13 

1 4 4  
1 3 6  
1 3 1  
1 3 1 E  

0.0 

0 ,  
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Secular Change of the dlagnetic Declination in the United States--cOntinued. 

Reglon. 

- - 
Florida, 
north- 
west. 

Flodda 
mlddlei 

Am& 
(Ns . ,  

33 05 
E413 

Pooa- 
teuo 
e ,  

Q 63 
l l 2 2 6  

Boise 

4337 
116 12 

. I  

P i a  . 
4028 

116 48 . 

Place ................. 

L8titude ............. 
Longltude ............ 
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Secular Change of the Maputk  Declinath in tJle United States--Conbued. 

aosw 
i 6 a  
228  

1 2 6  
106 

ow ow 
1 0 6  
1 2 6  
1.52 

228 

8 46 
4 24 
5 0 0  

686 

a m  

sa e is 
e a 8 w  

- I 

7 4 e w  

700 
719 

860  
660 
7 0 1  
7!al 
747 
8 2 1  
904  

948  

11 01 
11 80 
1168 

1 2 1  

1 0 %  

ia sa ia  n ia saw 

Plaoa ................. 

17M.. 
17eo.. 
1770.. 
1780.. 

18y) .................. lalo .................. 1m .................. m .................. 
4 %E 
4 M 
4 66 
4 61 

8283 
6 47 
866 

e 4 7  

eo1  
4 4 7  
413 

ese 

828 

6 ai  

a 61 
a 4 7  
a 4 4  

8 1 6 E  
8 37 
863 

900  

838 

? a 8  
707 

9 0 1  

86a 

8 12 

8 46; 
e m  
700 
7 1 2 ~  

1916.. ............ Annual change in 

1840 .................. 
lam .................. 
1880 .................. lam...; .............. 
1880 .................. 
1870 .................. 

4 a9 
4 18 

2 82 
1 M 

a 48 a 14 

"my W M d d  
. I  . I  

a7 07 ai 17 
8 1 8  e238 

1aM .................. 
1905 .................. 
1910 .................. leis .................. 

0 1  ., ................... ................... .................. ................... .................. 

1 27 
1 m 
1 16 
1 12E  

IV.6 InCr. 

Mime- 
nod-  &. 
S o h  

f.2 ha. 2'.4 hcr. I 
-- 

8'.0 ha. 

Mime 

n o d -  
West. 

SO& 

-- I- 
................ Plsoe 

Latitude ............. 
Longitude. .......... 
1750 .................. 
1780 .................. 
1780 .................. 
1780 .................. 
lS00 .................. 
1810 .................. 
1820 .................. 
1830 .................. 
1850 .................. 
1880 .................. 
1870 .................. 
lsgn .................. 
1880 .................. 
iwx) .................. 
1810 ................... 
181s .................. 

m o  .................. 

1840 .................. 

1805 .................. 

Annus1 C h a n g e  in 
NIS..... ......... 

Pltts- 
field 

42 28 
73 18 

6 22W 
6 63 

6 20 
6 18 

6 28 
5 43 
8 09 
8 42 

8 08 
8 44 
9 18 
9 69 

10 26 

10 69 

11 48 
12 16W 

. I  

0 ,  

6 39 

7 23 

11 17 

6 'J  inCr. 

. ,  
47 27 
9266 
. I  

io a i  E 
io 4e 
10 44 

-I- 

e 1  

47 32 
9 6 P  -- * /  ................... ................... ................... ................... ................... 

................... ................... ........... 
i a  08 
13 01E 

!'.2 dea .  3'.0 incr. 

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

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

Mafne 
east. 

n o d  

8 4 6 E  
8 4 6  
8 3 1  

8 0 5  
6 2 8  
4 41 
360  
303  

212 
204 
1 6 3 E  

228 

Eastport 

. I  

44 66 
87 00 

.................. 
2 3 5 E  
228  
208 

1 3 8  
1 0 2  
0 1 8 2  
0 2 9 w  
1 1 3  

200 
216 
230W 

148  

. I  

l a B W  
la 10 
la 10 
12 22 
12 4a 
la lb  
M S S  
14 40 
16 29 
18 19 

17 15 
18 00 
18 a0 
18 60 
19 00 

19 18 ie a i  m 01 
20 aiw 

io a7 
10 18 
9 41 
8 69 
8 14 

7 39 
7 4 1  
7 3 9 E  

7 ae 

v.0 ha. 

Michi- 
gan 
west. 

Grand 
Haven 

43 O4 
88 12 

south- - 
0 ,  

13 04 
12 48 
12 20 
11 43 
10 68 

10 30 
10 88 
lOS8E 

io 27 

0 ,  ......... ......... ......... ......... ......... 
......... ......... 

6 0 4 E  
6 01 
4 46 

4 21 

2 22 

1 03 
0 61 
0 4 0  
0 29E 

a 49 
a m  
1 a6 

- 
!'.2 deer. 

Bangor 

44 48 
e8 48 

. ,  
0 ,  

10 46W 
10 29 
10 27 
10 aa 
1940 
11 11 
11 46 
l a28  

la66 
14 43 
16 28 
16 se 
18 23 
18 42 

17 03 
17 19 
17 49 
18 10 w 

ia  io 

r.0 inor. 

h e  
SO& 

Bast. 

- - 

soud- 

It. Paul 

44 68 
ea08 

0 ,  

- 
. I  

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

........ ........ 
11 85E 
11 48 
11 62 

11 42 
11 24 
10 MI 
10 19 

8 5 5  
8 61 
8 M )  
8 60E 

Y.2 inm, 

e ao 

- 

'orthud 

. I  

w as 
70 17 

8 M W  

826 
8 # )  

860 
9 18 
OM 

10 a4 

11 M 

- 
. I  

a a i  

a a i  

11 ia 

ia  a4 ia 01 ia  a8 
14 OB 

14 82 
14 49 
16 19 
16 49w 

Y.0 ha. 

M W  
SOta 

We&. 
soud- 

Marshall 

0 ,  

41 24 
95 61 
. I  ........ ........ ........ ........ ........ 

........ ........ ........ ........ 
11 44E 
11 39 

11 oa 
10 32 
9 48 

9 18 
920 
924 
9 28E 

11 213 

- 
Df.8 lncr. 

I- - 

Blbbhg Bagley I 

Y.4 decr. W.4 inor, 



DISTBIBUTION OF MAQNETIC DEOLINATION. 13 

Secular Change of the Magnetic Declination in the United Stcrtes--continued. 
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Secular Change of the dlagnetic Declination in the United States-Continued. 
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75 64 

4 4 3 w  
3 69 

2 46 
2 2 6  

2 17 
2 18 
2 31 
2 5 3  
3 24 

4 02 
4 42 
6 21 

6 35 

7 13 
7 3 3  
7 6 8  
8 22W 

0 ,  

a IQ 

a m  

1.8 incr. 
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Secular Change of the Magtutb Declination in the United Stalee--Continued. 

neglon. 

Plnro. .............. 

Latltudo.. .......... 
Longltudo. ......... 
1750.. ............... 
17~1..  ............... 
1770 ................. 
1780.. ............... 
1790. ................ 
1800.. ............... 
1810 ................. 
1820.. ............... 
1830.. ............... 
1840. ................ 
1850.. ............... 
1880.. .............. 
1R70.. .............. 
1880. ............... 
1890.. .............. 
1800.. .............. 
1805.. .............. 
1910.. .............. 
1915.. .............. 
Annual chmgo 11 

1915 ............. 

Region. 

Place ............... 

htitude.. ......... 
kmgltude .......... 

1750.. .............. 
1780.. .............. 
1770.. .............. 
1780.. .............. 
1790.. .............. 
mo. ............... 
1810.. .............. 
1820.. .............. law ................ 
1840.. .............. 
1850.. .............. wa.. ............. 
1870.. .............. 1m.. .............. 
1890.. .............. 
IDDO.. .............. 

1916.. .............. 
Annual change 11 

1916.. .......... 

;z:. ............. .............. 

Ponnsyl- 
vania 

mlddd. 

Lock- 
haven . ,  
41 08 
77 UI 
D ,  

......... ......... ......... 
2 03w 
1 4 0  

1 2 0  
123 
1 32 
1 6 2  
2 2 2  

2 60 
3 39 
4 19 
4 59 
6 39 

0 17 
0 30 
0 50 
7 22w 

4'.4 Incr. 

T~MOS- 
see, 
owt. 

Knox- 
vllle 

3568 
83 67 

0 ,  

0 ,  

......... ......... ......... ......... ......... 
3 40E 
3 40 
3 4s 
3 3 5  
3 19 

2 61 
2 21 
1 45 
1 0 5  
030E 

0 OlR 
0 10 
0 19 
0 25R 

lI.2 Incr. 

- - 
'ennsyl. 
V a n h  
west.' 
- 
[ndlana 

e ,  

40 39 
79 12 - 
0 ,  

........ ........ ........ 
0 07N 
0 1 7 E  

0 32 
0 38 
0 32 
0 1oF: 
0 0911 

0 42 
1 2 0  
1 59 
2 39 
3 18 

8 5 5  
4 13 
4 33 
4 5 3 v  

V.0 lncr 

Tennes 
sea, 

mlddle. 

Shelby- 
vllle 

3530 
8629 

- 

- - 

- 

0 ,  

- 
0 ,  

........ 

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

R l 2 F  
0 20 
830 
0 %  
0 14 

554  
5 28 
4 6 5  
4 18 
3 42 

3 12 
3 05 
3 0 0  
2 58F 

Y 4 dem 

- 

- - 
Rhode 
Island. 

- 
rewpm 

0 ,  

4 1  30 
71 20 

7 0411 
0 37 
0 18 
0 08 
0 08 

6 19 
0 38 
7 0 5  
7 40 
R 22 

9 0 0  
9 46 

10 19 
10 M 
11 17 

11 62 
12 11 
12 40 
13 1OP 

1V.O incr 

- 
0 ,  

- 

- - 
TOnnes 

SO@, 
WOSt. 
- 
Tuntin 

don 

36 00 
E823 

0 ,  

- 
0 ,  

....... 

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

7 01 1 
7 18 
7 26 
7 20 
7 18 

7 01 
8 37 
0 07 
5 31 
4 5 5  

4 20 
4 2 2  
4 20 
4 221 

Y.4 inci 

- 

- - 
south 
ClUD. 
line 
oast: 
- 
YSrlOn 

0 ,  

34 11 
79 24 

1 0 8 E  
1 46 
2 19 
2 47 
3 08 

3 19 
3 2 4  
3 10 
3 02 
2 39 

2 08 
1 34 
0 5 5  
0 1 7 E  
0 2 2 w  

0 68 
1 1 2  
1 24 
136w 

'A incr. 

- 
0 ,  

- 

__ - 
Texas, 
onst. 

- 

Iouston 

0 ,  

29 47 
95 21 - 
0 ,  

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

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

........ ........ 
8 59 I: 
9 14 
9 2 3  

9 23 
9 10 
8 6 4  
8 23 
7 52 

7 41 
7 51 
8 0 8  
8 21E 

I'.O incr. 

- 

South 
ClUO- 
lina 
w e d  

Aik0n 

0 ,  

33 34 
81 44 

2 1 9 E  
2 56 
3 31 
4 01 
4 24 

4 39 
4 46 
4 42 
4 30 
4 0 0  

3 42 
3 08 
2 31 
1 5 3  
1 10 

0 42 
0 32 
0 2 2  
0 14E 

0 ,  

I'.Odocr. 

Toxas. 
mid d 10. 

9nn An- 
tonio 

20 29 
08 32 

0 ,  

0 ,  

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

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

........ ........ ........ 
9 33E 
9 45 

050  
9 45 
0 3 3  
9 13 
8 43 

8 40 
8 6 4  
0 11 
0 2 8 E  

Y.2 lncr. 

- - 
South 
hkota, 
oast. 

- 
Huron 

0 ,  

44 21 
98 10 - 
0 ,  

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

....... ....... ....... ....... 
13 1 1 E  

13 11 
13 02 
12 45 
12 20 
11 40 

11 13 
11 23 
11 32 
11 4 1 E  - 
l.6 incr. 
- - 
Texas, 
west. 
- 
PecoS 

0 ,  

31 20 
103 33 - 
0 ,  

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

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

........ ........ ........ 
10 43 I< 
10 57 

11 05 
11 M 
10 67 
10 45 
10 21 

10 15 
10 27 
10 45 
11 03E 

V.4 lncr 

- 

South 
Dakota middle: 

blurdo 

0 1  

43 64 
100 43 

0 ,  

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

........ ........ ........ ........ ........ 
15 W E  
14 65 
1 4  42 
14 17 
13 40 

13 21 
13 31 
13 41 
13 61E 

2I.O incr 

Texas 
north! 
west. 

Plo - 
dIl& 
0 ,  

33 69 
101 15 
0 1  

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

......... ......... ......... ......... ......... 
11 151 
11 17 
11 10 
10 65 
10 24 

10 10 
10 27 
10 43 
10 581 

3'.0 lncr 

- 
South 
Iakote, 
west. 

Rn id 
Cipy 
. I  

44 ob 
la3 12 -- 

e ,  

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

......... ......... ......... ......... ......... 
10 UIE 
10 26 
10 10 
15 60 
15 17 

15 07 
16 16 
15 28 
15 3 8 E  

V.6 incr. 

Utah. 

Manti 

0 ,  

38 16 
111 40 

0 1  

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

......... ......... ......... ......... ......... 
10 2 7 E  
10 40 
10 45 
10 40 
10 26 

10 30 
10 44 
17 05 
17 21 E 

3 ' 2  Incr. 
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L Ch- 
E g  
0 ,  

3724 
79 08 

.......................... I Plsce. Wythe Wilson 
ville Creak 
0 ,  0 ,  

8667 4726 
81 04 119 00 

Lathldt3. ...................... 
Longltuae.. .................... 
17m. ........................... 
1780. ........................... 
1770.. .......................... 
1780. ........................... 
1780. ........................... 

0 .  

OOBW 
028E 
0 67 
1 19 

Rntland 

0 ,  0 1  

4337 37-33 
72 68 77 28 

e ,  . I  ............................ ................... ................... ................... ................... 
006w 

1 8 3  I 2 4 8 E  
137 265 
1 3 2  262 
119 243 
067 224 

O31E 1HI 
0 0 4 w  1 2 3  
043 0 4 8  
1 2 3  O W E  
200 0 3 2 W  

2a4 l o b  
2 m  118 

3 2 4 W  1 4 2 W  
aw 130 

1800 6 a i  
1810 6 S8 
l&m ........................... 
1830 
1840 

1870 
1880 

1900 
1805 
1910 
1916 

11 33 

Annual change In 1916.. 

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

......... 
n15E 
2138 
2161 
a66 
2206 
2221 
2237 

2312E 

......... 

%so 

I I 

Wkcomin, 
west. -- 

Btanley 

Wyoming 
Wt. 

Douglas Place ................................................... 

LatItuda ............................................... 
Longitude .............................................. 
17%. .............................................................. 
1780.. ............................................................. 
1770 ............................................................... 
1180.. ............................................................. 
1780.. ............................................................. 
1Roo. .............................................................. 
1810.. ............................................................. 
1820 .................................................... 
1830 .................................................... l&o .................................................... 
1850. ................................................... 
1880 .................................................... 
1870 .................................................... 
1880 .................................................... 
1800 .................................................... 
1800 .................................................... 
1905. ................................................... 
1910. ................................................... 
1916.. .................................................. 

Annul change in 1916 ................................ 

Shawamo 

0 ,  

44 47 
88 37 
0 1  

7 24 E 
7 27 
7 18 

8 68 
8 20 
6 62 
6 03 
4 19 

3 44 
3 34 
3 27 
3 20 E 

1'.4 decr. 

Y.4 hcr. 2'.4 incr. I 2'.8 fncr. I 

8 64E 
903 
900  

Wlsronsln I esst. 

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

...................... ...................... ........... ........... ........... 
8 48 
822 
7S0 
8 %  708 
6 46 
6 37 
634 
6 31E 

Wwh- 

"E2 - 
Beattle 

0 ,  

47 33 
122 15 - 

0 ,  ........ ......... ......... 
17 11E 
17 44 
18 19 
I8 66 
19 33 
mo8 m 41 

21 11 
21 37 
21 68 
22 11 
2224 

2248 
2308 
23 32 
23 46E 

16 SOE 
16 68 
16 68 
1648 
1618 

15 14 
15 28 
16 4!2 
16 66E 

Y.0 incr. 

-- 
O'.Bdecr. I 2'.8incr. 

- 
West 

rirghia. 

Button 

0 ,  

3838 
80 43 
0 ,  ......... ......... ......... ......... 
129E 

144 
1 61 
1 48 
1 3 6  
1 15 

0 47 
0 12 E 
O H W  
1 07 
146 

2 ai 
2 37 
264 
3 l l W  

11.2 incr. - 

oreen 
River 

0 ,  

41 32 
1OB 28 
0 1  

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

........... ........... ........... ........... ........... 
18 46E 
18 69 
17 03 
18 61 
10 31 

16 37 
16 60 
17 OB 
17 23E 

2'8 incr. 

0 



I 

100. 

I 


