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PREFACE TO SECOND EDITION. 

Since the' issue of the first edition of Special Publication No. 33, 
there has been a marked diminution in the rate of change of declina- 
tion for the greater part of the country. In the New England States 
the average annual increase of west declination since 1915 has been 
only about 4' aa compared with 0' in the previous decade. In Oregon 
the average annual increase of east declination since 1915 has been 
less than 1' as compared with about 3' between 1910 and 1915. 
This change is shown in more detail in the following table of annual 
mean values for the observatories at Cheltenham, Md.; Tucson, Ariz.; 
Vieques, P. R.; and Toronto, Canada: 

1910 ............................................. 
1911 ............................................. 
1918 ............................................. 
1914 ............................................. 
1916 .............................................. 
1918 ............................................. 
1918... .......................................... 
1919.. ........................................... 

1913.. ........................................... 

1917. ............................................ 

PW. Icholtpmham. 

e ,  

6 41.4W 
46.8 

64.8 
6 69.8 
8 04.0 
07.7 
12.4 
16.0 

60.0 

io. a 

Tucson. 

0 '  

13 %.BE 
28.7 
83.6 
31.0 

42.6 
44.4 
40.1 
47.0 
47.8 

ag. o 

Port0 Fuco. 

0 8  

2 20.6W 
28.9 
39.0 

2 49.8 

10.1 
19.2 
28.9 

40.0 

a 00.4 

a4. I 

Tomato. 

o /  

8 03.9W 
OB. 0 

18.4 
8.8 
28.6 aa. 4 
38.3 

ra. r 

86. a 

As soon as sufficient data regarding these changes have ,been 
secured, the secular change tables will be extended to  1920 and an 
isogonic chart for that date will be prepared. 
As the supply of the iimt edition of Special Publication No. 33 

has been exhausted, this revised edition has been prepared to meet 
the continued demand for the information which it contains. The 
changes are confined to  the values of annual change at the bottom 
of the secular change tables and the lines of equal annual change on 
the isogonic chart. These changes are based on observations at 
repeat stations. in 1017, 1918, and 1919, and the resulting values of 
annual change refer approximately to the average for the period 
1913-1919. A large number of repeat stations were occupied by 
Canadian observers in 1918 and their results have been a very valu- 
able supplement to those in this country in h n g  the position and 
direction of thelines of equal annual change along our northern 
border. 
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DISTRIBUTION OF THE MAGNETIC DECLINATQN IN THE UNITED 
STATES FOR JANUARY 1,1915, WITH ISOGONIC CHART 

AND SECULAR CHANGE TABLES. 

By DANIEL L. HAZARD’, Assistant Chief, Division of Terresbial Hagnetism. 

INTRODUOTION. 

The plan for the magnetic survey of the United States whiob began 
in 1899 was laid down in Appendix 10, Report for 1899,eas follows: 
“To, make first a general magnetic survey .of the country with 
stations about 30 to 40 miles apart, then, as,opportunities present 
themselves, to add- stations in the magnetically disturbed areas.” 
In regions wbre  the distribution of magnetism is fairly regular, com- 
paratively few additional stations will be needed, while. iq magnet- 
ically disturbed a r e a  the number of stations must be governed by 
the character and extent of the disturbance. n e  plan also con- 
templated observations at  a sufficient number of “repeat” stations 
to furnish the data needed to  refer the results to  a common epoch. 
This plan has been followed with only shght modifications, and the 
work has reached tho stage where $he f l h g  in is in progress. Obser- 
vations have been made at a great majority of the county seats and 
a number of areas of marked local disturbance have been examined 
in more or ley detail. 

It is customary to represent graphically the results of a magnetic 
survey by means of isomagnetic charts, maps on which lines are 
drawn through places where the values of a particular magnetic 
element are the same. In the case of .the magnetic declination or 
variation of compass, the map showing the lines of equal magnetic 
declination is called an isogonic chart. In the preparation of such 
B chart all of the results must be reduced to a cynmop epoch by 
means of the secular-change 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 
tables must be prepared based on the results of observations at  repeat 
stations. Under present conditions it dimpossible to  predict with 
accuracy for even a few years in advance of observation what the 
secular change of the magnetic declination will be, and socular- 
change tables must therefore be revised and extended from time to 
time as additional data becomo available. 

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

108035~--aO 3 



4 DISTRIBUTION O F  MAGNETIC DECLINATION. 

with Isogonic Chart and Secular Change Tables, was issued, and the 
supply is 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. 
The 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. 

A V A n A B L E  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 1906 
this number had increased to about 4,000, in 1911 to 4,800, and in 
the construction of the present chart about 5,800 land values 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 results 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 inMissouri; at the expense of the “Bacho 
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 the vessels of this Bureau and on the 
Curnegie of the Department of Terrestrial Magnetism of tho Carnegie 
Institution of Washington. The results of observations to the end 
of 1906 were collected and published in Unitcd States Magnetic 
Tables and Magnetic Charts for 1905. The later results by this 
Bureau have been published year by year, and nearly all 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 gives a comparison of the number of declina- 
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 June 30, 1915, and the density of distribu- 
tion, as shown by the average number of squarc miles pcr station. 
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Qeorgla ................................... 
Idaho ..................................... 
Illinois.. .................................. 
Indiana ................................... 
Iowa ...................................... 
Icansas .................................... 
Kentucky ................................. 
Loulsiane ................................. 
Malne ..................................... 
Maryland ................................. 
ldssachusetts ............................. 
Mlchigan .................................. 
Minnesota... .............................. 
Mlsslssi pi ................................ 
Montana .................................. 
Nebresh ................................. 
Nevada ................................... 
New Hampshtro .......................... 
New Jersey ............................... 
Now Moxico ............................... 
New York ................................ 
North Carolina ............................ 
North Dakota ............................. 
Ohio ...................................... 
Oklahoma ................................. 
Oregon .................................... 
Ponnsylvania ............................. 
Rhoda Island ............................. 
South Carolina ............................ 
Bouth Dakota ............................. 
Tennossee ................................. 
Tl3xas ..................................... 
Utah ...................................... 
Vormont .................................. vlrginis ................................... 

wlscom in ................................. 
Wyoming ................................. 

MfssourP ................................... 

Washln ton ............................... 
Wcst &ginla ............................. 

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 . 

L 

Distribution of declination results . 

1 Declination results . 

Total Unlted States ................. 
Canada .................................... 
Mexico .................................... 
West Indies ............................... 

Grand totnl ......................... 

State . 

3207 
488 
230 
61 

3980 

1 1W5 
chart . 

Alabama .................................. 
Arizona ................................... 
Ark anss .................................. 
Califomla ................................. 
Colorado .................................. 
Connecticut ............................... 
Dolaware .................................. 
District of Columbia ...................... 
Florida .................................... 

40 
79 
39 
133 
62 

33 
13 
4 
73 
71 

32 

32 
46 
117 

76 
96 
66 
163 w 
118 
62 
42 
166 
81 

e4 
e3 
11 
41 
71 

80 
119 
36 

98 

76 
80 
11 
47 
a3 

&I 
183 
88 
13 
119 

9a 
68 
47 
47 

a9 

'101 

1910 
chart . 

46 
84 
61 
135 

42 
14 
4 
76 
84 

104 
76 
91 
118 

99 
95 
72 
164 
64 

161 
108 
44 
192 
61 

82 
e3 
19 
60 
72 

150 m 
47 
104 
60 

77 
88 
11 
48 
46 

88 

38 
18 
133 

98 
68 
85 
47 

3989 
618 
230 
87 

4784 

a2 

33 

i9a 

. 
1915 

chart . 

88 
84 
84 
139 
76 

45 
41 
7 
96 
172 

31 
116 
91 
144 
118 

127 
99 
73 
164 
62 

169 
160 
88 
208 
68 

lo3 
e3 
31 
79 
72 

171 
133 w 
109 
80 

86 
111 
11 

86 

276 
43 
28 

113 
76 
107 
47 

4737 
788 
!230 
76 

6e30 

a2 

iia 

i7a 

. 

. 

. 

2x2 
J11.191d . 

7 
2 
6 
8 
4 

1 
2 
1 
8 
10 

0 
4 
2 
4 
2 

4 

2 
1 
4 

1 
6 
7 
3 
1 

2 
0 
0 
1 
2 

4 
7 
3 

6 

3 
7 
0 
2 
6 

8 
14 
3 

8 

3 
1 
6 
0 

180 

a 

a 

a 

Arm in 
square 
miles . 

51270 
113810 
6'252.5 
156452 
103058 

1966 
Bo 

64801 
68725 

83354 
66043 
30045 
55588 
81774 

40181 
46409 
29896 
9941 
8039 

67480 
80858 

66727 
140201 

70808 
109821 

8031 
7614 

law)3 

47664 
48740 
70183 
40740 
69414 

w 7  
44832 
1067 

30495 
78808 

41687 
282398 

9124 

08838 

55258 
97694 

4820 

4e3ea 

8aia.i 

4ozea 

24023 

~~73880 

. . 
Y Uam 

Itntlon . li?m per 

5x3 
1355 
626 
1120 
1364 

109 
48 
9 

577 
341 

2080 
487 
388 
388 
683 

316 
469 
410 
86 
130 

340 
605 
627 
334 
2160 

746 
1743 
291 
96 

1701 

279 
388 
1300 
374 
888 

1125 
404 
97 

1184 

3 n  
954 
1911 
338 
234 

691 

616 

493 

320 

m e  



6 DISTRIBUTION OF MAGNETIC DECLINATION. 

Although the Canadian Government has made steady progress in 
the magnetic survey of that country, especially of the southern part, 
since its inception by the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington in 1906, the number of stations 
is not yet suf€icient to give more than an approximate location of the 
isogonic lines in a region where there is so much locd disturbance. 

REDUCTION TO EPOCH. 

The secular change of declination up to 1905 was discussed so 
thoroughly in 1906 that it 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 Magnetic 
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 the United 
States. Lines of equal change were drawn, and it 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 given in the secular-change tables the average 
annual ahango 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 shown 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 dato than 1870, so that the 
uncertainty in the reduction to epooh is small. 

CONSTRUCTION OF THE ISOQONIC CHART. 

The isogonio chart has been constructed by the graphical method, 
as in the past. The reduced values of declination were plotted on a 
large-sized map of the United States and the lines of equal magnetic 
declination were drawn free-hand to conform 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 isogonic lines are an indication of disturbance 
rather than an accurate representation of the distribution of decline 
tion. On the present chart it was found impossible in many plaoee 
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to represent the large local disturbances by continuous linos 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 lobality. These values are given in degrees and tenths, 
the decimal point indicating the location of tho station. 

LINES OF EQUAL ANNUAL CHANGE. 

The lines of equal m u d  change, shown in blue on the isogonic 
ohart, 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 since 1912 and a 
recent discussion of the secular change of declination in the Wost 
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 them has 
been a decided change in the location of the h e s  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 annual change, and to the eastward 
at all places west of that line. 
(a) In the part of the United States sast of the agonio line (line 

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 a t  an annual rate of from 0 
to 2/. 

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

SECULAR CHANGE TABLES. 

On the succeeding pages will be found tables showing the seiular 
change of the magnetic declination for one or more places in each 
State from 1750 or the d a b  of the earliest observations to 1915. 
They are based on similar tablee which accompanied the isogonio 
ohart for 1910, in Special Publication No. 9, with only such modifi- 
cations as were needed to extend them to 1915, and represent more 
closely tho secular motion since 1900 aa developed by a rediscussion 
of the secular change since 1875. 

The 
results at all the repeat stations in a given region wero combined to 
obtain a curve representing as nearly as possible the averago socular 
change for tho region. While it is probable that the secular change 

A graphical method was employed in constructing the tables. 
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of declination is affected somewhat by local conditions-e. g., by the 
presenoe of local disturbance-our observational data are not as yet. 
sufficiently 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 
fhally adopting the secular change curve for a particular region, 
therefore, a comparison was made with the curves for adjoining 
regions as a basis for a final smoothing out. From these curves 
values at 10-year intervals to 1900 and &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 areaa 
for which it was desired to publish secular change tables. From these 
tables, in turn, others were prepared, showing the change of d e c k s  
tion a t  some place near the center of each area, at which recent 
observations had boon made. 

From this it will be seen that while a table gives directly the decli- 
nation at different times for but one place in a specifiod 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, as explained in example (2) given below. 

USE OF THE SECULAR OHANQE 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 iind in the vicinity a well-defined line known to have been estab- 
lished with the same compass a t  about the same time as the lines of 
the tract in quostion, he can not do better than determine the amount 
of change in the compass bearing of that welldefined line and use 
it to obtain the present bearings of the boundary lines to bo 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 tho following tables recommended. 

In using these tables the surveyor must bear in mind the uncer- 
taintiea 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 as 
much aa a quarter of a degree, owing to imperfect construction or 
lack of proper care, and 100 years ago the state of affairs 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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individual instruments, but they are only approximate and the 
earlier portions are less reliable on account of the inferior character 
and limited amount of the data on which thoy are based. 

The figures on any line refor to the 1st day of January of the year 
given in the first column. A value for any other date must be 
obtained by interpolation from the tabular quantities. In  this 
operation i t  is convenient to oxpress the month and day as a fraction 
of the year, as follows: 

Month and day ezpressed as a fraction of a year. 

Jan. 19 to Feb. 24=0.1 
Feb. 25 to Apr. 1=0.2 
Apr. 2 to May 8=0.3 
May 9 to June 13=0.4 
June 14 to July 20=0.5 

July 21 to A u ~ .  25=0.6 
Aug. 26 to Oct. 1=0.7 
Oct. 2 to NOV. 7=0.8 
Nov. 8 to Dec. 13=0.9 
Dw. 14 to Dw. 31=1.0 

The use of the tables may best be explained by a fow examples. 
(1) What was the change in declination in eastern Alabama be- 

tween June l, 1795, and August 10, 19151 
In the table for Ashland, eastern Alabama, tho values for 1790 

and 1800 are 5' 28' E. and 5' 49' E., respectively, showing an average 
annual increaso of 2l.1. Hence the value for June 1, 1795, would be 
5" 28' E. + (Y.lx5.4) =5" 39' E. The table gives for 1915 the 
value 2' 58' E. with an annual increase of 1I.O. Henco the valuo 
for August 10, 1915, would be 2' 59' E. Therefore tho north end of 
the compass needle pointed 2' 40' moro to the east on June 1, 1790, 
than it did on August 10, 1915. 

(2) The magnetic declination at New Castle, Pa., on November 15, 
1902, was 2" 55' W. What was it at  the same place in January, 18109 

New Castlo lies near the boundary between western Pennsylvania 
and eastern Ohio. From tho tablo for western Pennsylvania are 
derived the valuos 0' 38' E. for January, 1810, and 4" 05' W. for 
November, 1902, showing a change of 4' 43' in tho interval. The 
corresponding values for eastern Ohio are 2' 16' E. and 2" 06' W., 
showing a change of 4' 22'. The mean of these two values, 4' 43' 
and 4' 22', applies to New Castlo. Henco the needle pointed 4' 33' 
more to tho east a t  Now Castle in January, 1810, than it did in 
November, 1902, and the declination a t  the earlier date was 1" 38' E. 

(3) A four-sided pioce of land at  Santn Barbara, Cal., was survoyed 
in February, 1831, and the bearings recorded as follows: N. 20" 15' 
W., N. 75' 30' E., S. 18" 45' E., and S. 78' 00' W. What bearings 
should be used in order to retrace the lines in March, 1912 'd 

From the table for California south, Mojave, the value for February, 
1831, is 13" 26' E. nnd for March, 1912, 15' 56' E., showing an 
increase of 2' 30' in the interval. The desired bearings are, therefore, 
N. 22' 45' W., N. 73" 00' E:, S. 21" 15' E., and S. 75' 30' W. 
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Secular Change of the Magnetic Declination in the united &des. 
- - 
Ala- 

bama, 
west. 
- 
Tuscs- 
looSa 

33 12 
87 33 

0 ,  

- 
0 ,  

........ ........ 
5 31 E 
0 02 
6 2 9  

6 51 
7 0 8  
7 16 
7 16 
7 0 9  

666 
634 
6 07 
5 31 
4 49 

4 2 4  
4 2 3  
4 2 8  
4 31 E 

- - 

4riZona 
east. 

- 
HOE 
brook 

34 65 
110 10 

0 ,  

- - 
AIlZoIk3 

wost. 

- 
rrescot1 

0 ,  

34 34 
112 30 - 
0 ,  

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

- - 
Arkan- 

Eas 
oast. 

Augusta 

- 

0 ,  

35 17 
91 22 - 
0 ,  

........ ........ ........ ........ ........ 
7 19E 
7 41 
7 6 4  
8 01 
7 5 8  

7 47 
7 2 8  
7 0 8  
630 
663  

628 
5 2 8  
634 
6 42E 

- - 
CnLllor- 

nil3 

east. 
south- 

- 
Bagdad 

0 ,  

3435 
115 63 

Ala- 
bama, 
east. 

Ashlan( 

0 1  

33 10 
85 51 

3 18I; 
3 6 4  
4 3 0  
6 01 
628 

6 49 
6 03 
6 0 9  
6 0 6  
666 

6 37 
6 12 
4 41 
4 0 6  
3 2 6  

2 5 8  
2 6 6  
2 6 6  
2 %E 

0 ,  

Arm- 
53s 

WWt. 

Danvllk 

0 1  

36 05 
93 26 

Cnlifor- 
n u  

south. 

Mojavo 

0 ,  

3503 
118 10 

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

Latltude ............ 
Longitude.. ......... 

17 60 ................. 
1760.. ............... 
1770.. ............... 
1780.. ............... 
17%. .............. 
1800.. ............... 
1810.. ............... 
1820.. ............... 
1830. ................ 
1840.. ............... 
1860.. ............... 
1860.. ............... 
1870.. ............... 
1880.. ............... 
1880.. ............... 
1800.. ............... 
1806 ................. 
1910.. ............... 
1916.. ............... 
Annual change in 

1917 ............. 

0 ,  

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

........ ........ ........ ........ ........ 
13 32E 
13 43 
13 46 
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13 24 
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13 41 
14 04 
14 21 E 

0 ,  

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

........ ........ ........ 
9 20E 
9 2 0  

9 12 
868 
8 39 
809 
7 3 4  

7 12 
7 12 
7 21 
7 3 2 E  

0 ,  

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

0 ,  

......... ......... ........ - 
10 38E 
11 12 

11 46 
12 21 
12 63 
13 23 
13 60 

14 11 
14 27 
14 38 
14 64 
14 64 

16 04 
15 24 
15 49 
10 06B 

' 5  incr. 

Florldn, 
south. 

MfumI 

0 ,  

26 46 
80 11 

4 2 5 E  
4 6 5  
620 
6 40 
6 51 

666 
5 61 
5 40 
6 2 0  
4 6 6  

4 2 5  
3 6 3  
3 18 
2 43 

1 4 4  
1 36 
1 3 1  
1 3 1 E  

0.0 

- 
0 ,  

a ia 

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

........ ........ ........ ........ ........ 
13 19E 
13 33 
13 40 
13 40 
13 35 

13 42 
14 01 
14 26 
14 42E 

........ ........ 
13 061 
13 32 

13 62 
14 07 
14 16 
14 20 
14 24 

14 33 
14 62 
16 17 
15 34E 

L'.2 incr 
- - 
Call- 

fornla 
north.' - 
ledding 

O #  

40 36 
122 24 

1.7 incr. 

Colo- 
rad0 

- - 

east.' 

1'.7 incr 
- - 

Cole- 

weat. 
r8d0, 

.'.4 incr. 
- - 
:0XlXlCC- 
tlcut. 

L'.0 incr 
- - 
District 
of Co- 

lumbia. 
- 
Wash- 
hgt0n 

0 ,  

38 65 
77 02 

1 41 V 
1 02 
0 2 8  
0 01 w 
0 1 9 E  

0 2 8  
0 2 8  
0 1 9 E  
0 01 u 
0 %  

1 0 2  
1 41 
2 21 
3 0 0  
336 

4 11 
4 2 9  
4 61 
6 13W 

'.O incr. 

- 
0 ,  

- 
- 

I'.O incr 

Call- 
tornla 

mlddd. 

Modesb 

0 ,  

37 38 
120 69 - 
0 ,  

........ ........ ........ 
12 21 E 
12 47 

13 16 
13 45 
14 14 
14 4 1  
16 08 

16 29 
16 49 
16 04 
16 08 
16 12 

16 34 
16 64 
17 16 
17 3 2 E  

P.0 incr. 

1' .6 incr. 

Dole- 
W m .  

Pueblo 

0 ,  

38 14 
104 38 

O W Y  
0 ,  

38 01 
107 41 

k t f o r d  
0 ,  

41 46 
72 40 

Plecs. ............... Dowr 
0 ,  

39 09 
76 31 

32au 
2 46 
2 16 
1 6 2  
1 37 

1 33 

1 62 
2 10 
2 46 

3 2 3  
4 0 3  
4 41 
620 
6 61 

6 29' 
0 48 
7 13 
7 9 7 w  

0 ,  

1 a7 

Latltude.. ........... 
Longitude. .......... 

1760.. ................ 
1760.. ................ 
1770.. .............. .: 
1780.. ................ 
1180.. ................ 
1600.. ................ 
1810.. ................ 
1820.. ................ 
1830.. ................ 
1840.. ................ 
1860.., ............... 
1980.. ................ 
1870.. ................ 
1880.. ................ 
1w.. ................ 
1800... ............... 
1805.. ................ 
1910.. ................ 
1916.. ................ 

Annual change in 
1917.. ............ 

0 ,  

....... ....... ....... 
14 0 7 E  
14 36 

16 04 
16 34 
16 04 
16 33 
17 01 

17 28 
17 47 
18 OB 
18 16 
18 20 

18 40 
19 00 
19 22 
19 a7 E 

0 ,  

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

6 46 fl 
6 16 
4 6 6  
4 43 
4 41 

4 49 
6 0 8  
6 32 
605 
6 46 

7 2 9  
8 07 
8 41 
9 2 2  
9 4 1  

10 21 
10 41 
11 08 
11 a 8 W  

'.O incr. 

- 

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

........ ........ ....... ....... ....... 
1 6 0 a E  
16 11 
16 12 
15 00 
14 30 

14 36 
14 48 
16 OB 
16 21 E 

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

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

........ ........ 
13 46E 
13 48 
13 44 
13 29 
12 68 

12 61 
13 02 
13 17 
13 3 2 E  

'.E incr. .O incr. '.O incr. f.2 incr. 
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Secular Change o j  the Hagnetic Declination in the United Stales-Continued. 

placa ................ 

Latltude ............. 
Longitude ............ - 

- - 
Florida 
north- 
east. - 

Jackson 
vllle 

30 20 
81 39 

0 ,  

Bartov 

. ,  
27 63 
81 61 

- - 
Florida, 
norlh- 
west. 

Talla- 
hnsseo 

30 26 
84 18 

- 

0 ,  

17M) .................. 
17M .................. 
1770 .................. 
17m .................. 
1780 .................. 
le00 .................. 
1810 .................. 
1820 .................. 
1830 .................. 
1840 .................. 
1850 .................. 
1860.. ................ 
1870 .................. 
1880 .................. 
18Bo .................. 

- 

fear& 
east. 
- 
MIllan 

0 ,  

32 48 
82 00 

2 201 
2 57 
3 32 
4 0 3  
4 27 

4 4 3  
4 61 
4 49 
4 39 
4 2 0  

3 6 3  
3 21 
2 4 4  
200  
1 2 8  

066 
0 46 
0 40 
0 3 5 E  

- 
0 ,  

3 291 
4 03 
4 33 
4 69 
6 17 

6 29 
6 31 
6 25 
6 11 
4 49 

4 22 

2 37 
2 05 

: E, 

- - 
0eorg.b 
wvest. 
- 
Ameri- 
CUS 

32 05 
84 13 

0 ,  

1750.. ......................... 
1760. .......................... 
Irn... ........................ 
1m.. ......................... 
1770.. ........................ 

- - 
Idaho 
south! 
east. 

1800 .................. 
la .................. 
I830 .................. 
U O  .................. 
'850 .................. 

1810 .................. 

1880 .................. 
1870 .................. 1880 .................. 
a80 .................. 
1800 .................. 
1910 .................. leos .................. 
19U .................. 

- - 
Idaho, 
sooth- 
west. 

6 16E 

6 46 
6 46 
6 36 

6 16 
6 49 
6 21 
4 46 
4 04 

3 29 
8 22 
3 1 1 E  

6 a8 

3 16 

Florlda 
middlo -Ion. Idaho 

norlh. 

POCa- 
tell0 

42 52 
112 26 

0 ,  

Boise 

0 ,  

43 37 
116 12 

0 ,  

2 26E 
3 0 3  
3 39 
4 11 
4 30 

4 54 
6 0 3  
6 0 3  
4 54 
4 36 

4 11 
3 39 

224 
1 49 

1 1 8  
1 12 
1 0 6  
0 69E 

a m  

0 ,  

3 M E  
3 41 
4 16 
4 48 
6 14 

6 34 
6 46 
6 M )  
6 45 ' 
6 32 

6 1 2  
4 45 
4 13 

2 67 

229 
2 2 5  
2 2 2  
2 2 0 E  

a 34 

0 ,  

3 1 7 1  
3 54 
4 2 9  
5 01 
5 27 

6 46 
6 5 8  
6'58 
6 62 
6 36 

6 13 
4 4 4  
4 0 9  
3 30 
2 62 

223 
2 16 
2 13 
2 12E 

0.  ' ........ ........ ........ ........ ........ 
........ ........ ........ ........ ........ 
17 Q E  
17 56 
18 02 
17 66 
17 46 

17 53 
18 09 
18 28 
18 4 2 E  

0 ,  

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

........ ........ ........ ........ ........ 
18 WE 
18 30 
18 45 
18 45 
18 30 

18 51 
19 08 

19 45 E 
18 a i  

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

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

......... 
20 1 3 E  

m 39 m 5u 
21 12 
21 09 
21 09 

21 23 
21 38 
21 58 
22 1 1 E  

le00 .................. 1 3 6  
1go5 .................. 1 2 8  
1910 .................. 1 22 
1916 .................. 1 19% L 

1917.. ............ W.2 inu I Annual chnngo in 

a- 

Region. 

w.0 
- - 
IllinOls, 
west. 

l.0 incr. 
- - 
ndiana. 

- 
Lndlan- 
apolls 

39 48 
8812 

0 ,  

- 
0 ,  

....... ....... ....... ....... ....... 
4 4 4 E  
4 69 
5 0 4  
4 59 
4 44 

4 21 
3M)  

2 46 
201, 

1 28 
1 18 
1 08 
1 0 0 E  

.2 deor. 

a m  

- 
- 

w.0 
- - 
Iowa, 
east. 
- 
Walker 

0 ,  

42 17 
91 46 - 

0 ,  

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

....... ....... 
8 5 4 E  
9 0 5  
908  

8 6 8  
8 37 
8 10 
730 
6 45 

6 14 
6 12 
6 13 
6 1 4 E  - 

.O dwu. 
- 

r.4 inu 

Iowa, 
west. 

- - 

- 
3ac City 

0 ,  

42 25 
os 00 - 
0 ,  

........ ....... ....... ....... ....... 
....... 
ioi4.i 
10 42 
10 49 

10 45 
10 32 
10 10 
9 34 
8 61 

8 25 
8 27 
8 3 3  
8 39E 

'A decr. 

- 

- 

f.4 incr. 
- - 
east. 
- 
:mporh 

0 ,  

38 23 
w l 2  - 
0 ,  

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

........ ........ ........ ........ ........ 
11 32E 
11 26 
11 13 
10 48 
10 12 

964 
0 67 

10 08 
10 1 6 E  

11.4 incr 
- - 
-, 

west. 

- 
N W  
City 
0 ,  

38 28 
99 64 - 
e ,  

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

........ ........ ........ ........ ........ 
12 B E  
12 22 
12 11 
11 63 
11 20 

11 08 
11 15 
11 28 
11 38E 

W.0 - 
Ken- 

tucky, 
mf. 

hbce.. .............. 1 K F  Rush- 
vflle 

m 34 

0 ,  

40 08 

Yan- 
chaster 

37 10 
83 46 

0 ,  

Latitude ............. 41 07 
tongltude.. ......... 87 60 - 

0 ,  

........ ........ ........ ........ ........ 
7 1 3 E  
7 40 
8 0 0  
8 0 5  
8 0 3  

7 49 
7 2 1  
7 0 2  
6 24 
6 4 2  

6 11 
6 0 8  
5 0 8  
6 0 8 E  

'-6 deor. 

- 

e ,  

........ ........ ........ ........ ........ 
3 2 3 3  
3 3 3  
3 34 
3 26 
3 0 8  

2 46 
2 15 
1 38 
0 67 
0 1 6 E  

0 17W 
0 26 
0 34 
0 41W 

1017.. ............ l- (Y.8 docr. 
Annual ohange in 

'.E incr. '.8 inor. 1.0 incr. 
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Secular Change of the Magnetic Declination in the United States-Continued. 

................. Phce 

Latitude ............. 
Longitude ............ 

LOUFS- 
Vue 

38 14 
85 42 

0 ,  

1750.. ......................... 
1760.. ......................... 
1770.. ......................... 
1780. .......................... 
17oO.. ......................... 

O L  

IBOO .................. 
1810 .................. 
1820 .................. 
1830 .................. 
1840 .................. 
1850 .................. 
1880 .................. 
1870.. ................ 
18Ro .................. 
1860.. ................ 

1917.. ............ l- O'.O docr. 
Annual change in 

4 36E 
4 50 
4 55 
4 51 
4 38 

4 I8 
3 48 
3 14 
2 32 
1 6 4  

1w)o .................. 
1905 .................. 
1910 .................. 
1916 .................. 

1 2 7  
1 20 
1 15 
1 1 2 E  

Annual 1917.. ............ change in l- 4'.0 incr. 

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

Latitude ............. 
Longltudo.. ......... 

- - 
Ken- 

tucky, 
West. 

Pltts- 
fleld 

42 26 
0 ,  

73 16 

Prlnce- 
ton 
0 ,  

37 07 
87 63 

1750 .................. 
1760 .................. 
1770 .................. 
1780 .................. 
1780 .................. 
100 .................. 
1810 .................. 
u20 .................. 
1830. ................. 
1840 .................. 
1850 .................. 
1880 .................. 
1870 .................. 
1880 .................. 
1880. ................. 
1800 .................. 
1805 .................. 
1910 .................. 
1915. ................. 

0 ,  

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

0 Z2W 
5 63 
5 32 
5 20 
5 18 

6 26 
5 43 
6 09 
0 42 
7 22 

8 08 
8 44 
9 18 
9 69 

10 26 

10 69 
11 17 
11 46 
12 15 W 

........ 
629E 
6 47 
6 56 
6 56 
6 47 

028  
6 01 
5 31 
4 47 
4 13 

3 51 
3 47 
3 44 
3 4 6 E  

O'.O 

- 

- - 
Michi- 
gan, north. 

Mar- 
quotte 

46 33 
87 22 

0 ,  

- 
D l  

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

........ ........ 
0 4 5 E  
6 45 
6 31 

0 0 5  
6 28 
4 41 
3 50 
3 0 3  

2 26 
2 12 
2 0 4  
1 5 3 E  

.O decr. 

- 

WMeb 

0 ,  

31 67 
92 36 - 
0 ,  

........ ........ ........ ........ ........ 
8 161 

8 5 3  
9 01 
0 0 0  

8 52 
8 36 
8 12 
7 38 
7 07 

6 45 
660  
7 0 0  
7 12E 

Y.2 lncr 

Michl- 
gan 
e s t .  

a 37 

- 

- - 

soutil- 

- 

Lapeer 

0 ,  

43 03 
8320 - 

0 ,  

........ ........ ........ ........ ........ 
, - . -. . -. ....... 

2 3 5 E  
2 20 
2 0 8  

1 38 
1 02 
0 18E 
0 29w 
1 13 

1 4 6  
2 0 0  
2 16 
2 30W 

l.7 incr. 

- 

Maine 
north-) 
eaqt. 

Eastpor 

0 ,  

44 65 
67 00 

12 2217 
12 10 
12 10 
12 22 
12 43 

13 15 
13 55 
14 40 
15 28 
16 19 

17 15 
18 00 
18 30 
18 50 
19 00 

19 10 
19 31 
20 01 
20 3 1 R  

3'.2 incr. 

Michi- 
gan 

souti,- 
west. 

0 ,  

Orand 
Haven 

43 04 
80 12 

0 ,  

0 1  

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

........ ........ 
5 0 4 E  
6 01 
4 45 

4 11 
3 49 
3 0 8  
2 22 
1 36 

1 0 3  
0 61 
0 40 
0 W E  

Y.3 decr. 

- 

10 45w 
10 29 
10 27 
10 33 
10 46 

11 11 
11 45 
12 26 
13 10 
13 55 

14 43 
15 26 
16 66 
16 23 
16 42 

- 
'5  incr. 
- - 
hflnne- 
sota 

east. 
soud- 

- 
It. Paul 

e ,  

44 58 
93 08 - 

0 ,  

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

........ ........ 
11 3 5 E  
11 48 
11 62 

11 42 
11 24 
10 68 
10 19 
9 30 

8 66 
8 51 
8 60 
8 5 O E  

'.2decr. 

Main0 
south: 
west. 

Portland 

0 ,  

43 39 
70 17 
0 ,  

8 5 O W  
8 31 
8 2 0  
8 26 
8 31 

8 50 
9 18 
9 54 

10 34 
11 13 

11 54 
12 34 
13 04 
13 38 
14 06 

14 32 
14 49 
16 19 
15 49W 

V.8 incr. 

M h o -  
sota 

WOSt. 
souti- 

darshall 

e ,  

44 24 
95 51 

0 ,  

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

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

11 39 
11 26 
11 03 
10 32 
9 48 

9 16 
920  
Q 24 
9 28E 

'.9 decr. 

- - 
M 23.- 
- 
Baltl- 
more 

39 18 
76 35 

3 0511 
2 26 
1 62 
125 
1 05 

066 
0 50 
1 05 
1 2 5  
1 52 

2 26 
3 0 5  

4 24 
6 0 0  

5 35 
6 53 
6 16 
6 381v 

0 ,  

- 
0 ,  

a 45 

!?.O incr. 

Mlnno- 
Sot8 

east. 

- - 

norti- 

- 
l ibbhg 

0 ,  

47 n 
92 66 - 

0 ,  

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

....... . . -. . -. 
10 31 E 
10 44 
10 46 

10 37 
10 10 
9 41 
8 59 
8 14 

7 39 
7 30 
7 41 
7 3 9 E  

' 2  decr. 

- 
- 

Massa- 
:husotts, 

east. 

noston 

0 ,  

42 20 
71 01 

7 46W 
7 19 
7 0 0  
6 50 
6 5 0  

7 01 ' 

7 2 0  
7 47 
8 22 
904 

9 48 
10 28 
11 01 
11 30 
11 68 

12 33 
12 52 
13 22 
13 52W 

'.O incr. 

NinnC 
Sot8 

West. 

- 

nord- 

Bagley 

0 ,  

47 sa 
95 23 - 

0 1  

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

........ ........ ........ 
13 0 1 E  
13 08 , 

13 04 
12 48 
12 20 
11 43 
10 68 , 

10 27 
10 30 

10 3 8 E  
io a6 

'.8 decr. 
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Ph.. .............. 
Latitude ............. 
Longitude ........... 

Meridiar 

32 23 
88 44 

0 ,  

:,$: 
0 ,  

32 21 
80 63 

Hormnni 

0 1  

38 42 
81 20 

1760 ........................... 
17oO.. ......................... 
1770.. ......................... 
1780. .......................... 
1780.. ......................... 

1817 .............. 1'.0 incr. I Annual change In 

0 ,  

Reglon. 
middle. 

0 1  0 ,  

.................. .................. .................. .................. .................. 
1800 .................. 
1810 .................. 
1820 .................. 
1830 .................. 
1840 .................. 
1860 .................. 
1800 .................. 
1870 .................. 
1880 .................. 
1880 .................. 

6 6 7 E  
7 10 
7 20 
7 28 
7 24 

7 E! 
0 64 
6 30 
6 66 
6 13 

1917.. ............ 0'2 incr. l- Annual change in 

7 6 0 E  
8 11 
8 2 3  
828  
825 

I- 

......... ......... 
8 0 8 E  
8 1 6  
8 1 6  

1800 .................. 
1wl5 .................. 
1810 .................. 
1916 .................. 

4 61 
4 60 
4 64 
6 01 E 

............. Pl am... 

Lntitude ............. 
Longitude ............ 

6 7 2  

6 0 2  
6 08 

Valen- 
the 

42 62 
D l  

100 34 

Nevada, 
wait. 

Alliance 

0 1  

42 08 
102 61 

Elk0 

0 1  

40 61 
116 46 

1750.. .......................... 
1780.. ......................... 
1770.. .......................... 
1780.. ......................... 
1780.. .......................... 
~800. .  ......................... 
1810.. .......................... 
18#).. ......................... 
1830. .......................... 
1840. .......................... 

. ,  e ,  

-1- 
I 

0 ,  

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

1'3 incr. 0'.9 lncr. I 

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

Mlssourl 
west. 

ECdalfIl 

0 1  

38 43 
83 14 
- ,  

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

......... ......... 
8 61E 
8 67 
9 67 

8 61 
836  
8 10 
8 41 
8 01 

7 37 
7 38 
7 46 
7 6 1 1  

V.4 inor 

Nevada 
weat. 

1850 .................. 
1sBo .................. 
1870 .................. 
1880 .................. 
1890 .................. 
1mo .................. 
1806 .................. 
1QlO .................. 
1816.. ................ 

Haw- 
thorne 

0 1  

38 32 
118 38 

14 0 8 E  
14 04 
13 61 
13 22 
12 48 

12 33 
12 40 
12 w) 
13 02 E 

0 ,  

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

......... ......... ......... ......... ......... 
18 1 6 1  
16 36 
16 61 
16 68 
17 01 

17 16 

17 67 
I8 13E 

O'.Q incr 

17 a2 

16 26E 
15 26 
15 17 
14 49 
14 18 

14 OD 
14 17 
14 30 
14 4 3 E  

dontana 
cast. 

MnW 
City 
0 ,  

46 24 
105 63 
0 1  ......... ......... ......... ......... ......... 
......... ......... ......... ......... ......... 
17 3 8 E  
17 46 
17 42 
17 26 
10 60 

16 62 
17 04 
17 18 
17 30 E 

Y.6docr. 

N O W  
Harnp 
ahlre. 

17 2 0 E  
17 36 
17 41 
17 44 
17 38 

17 48 
18 04 
18 27 
18 4 3 E  

lanover 

e ,  

43 43 
72 17 
0 1  

8 OOW 
7 2 3  
7 01 
6 46 
6 40 

6 47 
7 04 
7 30 
8 OD 
8 6 4  

8 44 
10 28 

11 36 
11 69 

12 34 
12 44 
13 14 
13 44W 

'.O Incr. 

11 oe 

Iontans 
diddle. 

L e W B  
town 

0 ,  

47 04 
108 20 - 
0 ,  

. t  ...... ........ ........ ........ ........ 

........ ........ ........ ........ 
19 B E  
18 60 
20 04 

18 66 
18 35 

moa 

- 
1'.3 decr - - 
New 

Jersey. 

Prenton 

0 1  

40 16 
74 48 
0 ,  

4 4 3 w  
4 0 4  
3 81 
3 0 6  . 
25O 

2 46 
2M) 
3 06 
3 31 
4 04 

4 43 
5 2 2  
6 01 
6 41 
7 11 

7 46 
8 07 
8 33 
8 60W 

'.8 incr. 

- 

dontnna 
wait. 

Ovnndo 

0 ,  

47 02 
113 08 
0 1  

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

........ ........ ........ ........ 
20 2 1 E  

20 46 
21 05 
21 16 
21 08 
20 66 

21 07 
21 21 
21 38 
21 62 E 

Y.l decr. 

New 
east. 

MaxlC-3, 

Banta 
Rosa 

S I  

34 66 
104 41 
0 ,  

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

......... ......... ......... ......... ......... 
12 4 3 E  
12 47 
I2 43 
12 25 
12 00 

11 54 
12 10 * 
12 20 
12 4 5 E  

L'.6 incr. 

Ne- 
braska, ' 

BOSt. 

Albion 

0 1  

41 41 
87 68 
0 ,  

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

......... ......... 
12263 
12 44 
E! 64 

12 64 
12 46 
12 28 
11 68 
11 22 

11 01 
11 08 
11 16 
11 2 6 E  

Y.l Incr. 

New 
Mexico, 
west. 

Laguna 
e 1  

35 0.3 
107 24 

0 ,  

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

......... ......... ......... ......... ......... 
13 % E  
13 33 
13 34 
13 22 
13 02 

13 02 
13 16 
13 36 
13 6 3 E  

'.G Incr. 
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Secular Change of the Magnetic Declimiwn in United Stalee--Continued. 

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

Latitude .............. 
Longitude ........... 

Albany 

0 ,  

42 40 
73 45 

1760 .................. 
1700 .................. 
1770 .................. 
1780 .................. 
1790 .................. 

0 .  , 
7 41 W 
8 69 
8 23 
6 66 
5 40 

1800 .................. 
1810. ................. 
1820 .................. 
1830 .................. 
1840.. ................ 
1850. ................. 
1880 .................. 
1870 .................. 
18 80... ............... 
1890 .................. 
1900 .................. 
1905 .................. 
1910 .................. 
1915. ................. 

6 34 
6 40 
6 66 
8 P 
6 59 

7 45 
8 31 
9 10 
9 57 

10 18 

10 60 
11 11 
11 37 
12 05 W 

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

Latitude ............. 
Longltude ............ 

1750. ........................... 
17 80 ............................ 
1770. ........................... 
1780.. .......................... 
17 Qo ............................ 
1800.. .......................... 
1810. ......................... 
1820. .......................... 
1830.. .......................... 
1840 ............................ 

Dicgln- 
son 
0 ,  

48 63 
102 46 
0 1  

1E.O .................. 
1800 .................. 
1870 .................. 
1880 .................. 
16% .................. 
Is00 .................. 
lW5 .................. 
1910 .................. 
191L.. ............... 

17 40E 
17 40 
17 30 
17 07 
16 30 

18 18 
16 30 
10 42 
18 63 E 

- - 
New 
York 
middl;. 

- 
Elmira 

0 ,  

42 07 
78 60 

- - 
North 
Cnro- 
lina, 
east. 
- 
iewbcn 

0 ,  

35 07 
17 03 

0 18M 
0 18E 
OW 
1 17 
135  

1 4 4  
1 4 4  
1 35 
1 18 
050 

0 17E 
0 19u  
1 00 
1 40 
2 18 

2 62 
3 08 
325  
3 42H 

- 
0 ,  

- - 
North 
CWO- 

middle. 

Qrwus- 
boro 

38 04 
79 49 

114E 
150 
2 24 
253 
3 14 

3 28 
328 
323  
3 07 
2 43 

2 12 
1 3 8  
1 00 
0 2 0 E  
0 1 7 b  

0 61 
1 04 
1 1 9  
1 3 4 w  

I,@ 

- 

0 ,  

- 
0 ,  

- - 
North 
Car* 
b a ,  
WBSt. 

- 
Ashe- 
vule 

36 35 
82 32 

0 ,  

- 
0 ,  

........ 

- - 
North 

Dakota, 
east. 
- 
Jamos- 
town 

40 63 
08 42 

0 ,  

- 
0 ,  

........ 

- 
North 
Dakota 
middle.' 

Bfs- 
mruck 

0 ,  

46 48 
100 47 

0 ,  

......... 

Now 
York 
west.' 

Buffalo 

0 1  

42 54 
78 54 

New 
Region. York, 

0 1  

4 401V 
a 67 
3 18 
2 46 
2 24 

2 13 
2 13 
2 24 
2 48 
3 18 

3 57 
4 48 
523  
8 18 
6 67 

7 32 
750 
8 12 
8 37W 

0 ,  

........ 

........ ........ 
162W 
1 2 4  

108  
1 01 
1 08 
1 24 
1 52 

2 28 
3 10 
3 49 
4 40 
522 

6 57 
6 11 
6 32 
663W 

........ ........ ........ 
4 O8E 
4 12 
4 09 
3 67 
3 35 

3 07 
2 35 
1 57 
1 17 
0 41 

OO9E 
0 02H 
0 13 
0 231' 

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

........ 

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

......... ......... ........ 
14 02E 
14 12 

14 12 
14 02 
13 44 
13 15 
12 32 

12 09 
12 17 
12 25 
12 32E 

......... ......... 
16 B E  
18 18 
18 04 
16 38 
14 65 

14 40 
14 W 
15 00 
15 09E 

'.Odeor. 

Pennsyl- 
VfkIlia, 
east. 

-- 
Annual change In 

1917 .............. 4'.0 hCr. 2'.4 incr 
- - 
Okla- 
home, 
east. 

!.E incr. 

Okla- 
homa, 
wst. 

- - 
l'.O Incr 
- - 
Oregon, 

east. 

1 ' 2  docr 
- - 
Oregon, 
wwt. 

- 
Detroit 

' 4 4  43 
122 08 

0 ,  

- 
0 ,  

........ ........ . . -. . -. . ........ ........ 
18 051 
10 43 
17 22 
18 01 
18 38 

19 41 
20 06 

20 30 

20 60 
21 09 
21 33 
21 47 E 

19 la 

20 m 

V.5 incr. 

ohlo, 
wwt. 

f.0 incr. 

Ohio, 
east. 

OkmUl- 

e ,  

35 38 
85 56 

Enid 

0 ,  

38 25 
97 64 

Sumpte 

44 45 
118 13 

0 ,  

Wflkss- 
Barre 

41 13 
76 64 

0 ,  

Canton 

0 ,  

40 49 
81 24 
- 1  

........ ........ ........ ........ ........ 
2 07E 
2 18 
2 14 
2 02 
1 4 1  

112  
0.30 E 
0 0 0  
0 41W 
1 20 

1 6 7  
2 13 
2ao 
2 47w 

Urbane 

. ,  
40 00 
83 44 
0 ,  

........ ........ ........ ........ ........ 
4 11E  
4 23 
4 24 
4 16 
358 

3 32 
2 59 
2 25 
1 47 
108 

0 31 
o i n  
0 0 5 E  
0 08W 

0 1  

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

........ ........ ........ ........ ........ 
10 13E 
10 04 
9 49 
9 31 
0 0 5  

8 40 

8 53 
9 03B 

1'.4 incr 

n 43 

- 

-- 

0 1  

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

........ ........ ........ ........ ........ 
11 14E 
11 11 
10 69 
10 30 
10 09 

9 40 
966 

10 08 
10 21 E 

.'.4 incr 

- 

0 ,  0 1  

443w 
3 89 
3 19 
2 46 
2 26 

2 17 
2 18 
2 31 
263  
3 24 

402 
442 
6 21 
6 0 2  
8 36 

7 13 
783 
76a 
8 22W 

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

........ ........ ........ ........ ........ 
19 163 
19 40 
19 68 
20 09 
20 11 

20 28 
20 44 
21 07 
21 211. 

lQ17.. ............ 0'.8 dccr. l- Annual chango in 
21.2 incr. 11.9 incr. Y.4 incr Y.4 lncr 

- 
11.0 Lncr. - 
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Seclhr Change of the Haptic Declination in the United Statm-continued. 

P~BW ................ 

Latltude ............. 
Longltudo.. ......... 

1750.. ......................... 
1780 ........................... 
1770.. ......................... 
1780 .................. 
17 90... ............... 
1800 .................. 
1810 .................. 
1820 .................. 
1830 .................. 
1840 .................. 

Reglon 

Lock- 
havon 

41 OB 
77 28 

0 1  

e ,  

2 03W 
1 40 

1 28 
1 2 3  
1 32 
1 52 
2 22 

0 ,  

13 11E 

-- 
* I  

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

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

1800.. ............... 
lW.. ............... 
1910.. ............... 
1915.. ............... 

Annual change in 
1917.. ........... 

. nodon. 

laso .................. 
1 B  Bo .................. 
1R70 .................. 
18Ro.... .............. 
1890 .................. 

6 17 
6 36 
0 59 
7 22% 

3'2 Incr. 

Tennes- 
588, 
e s t .  

2 59 
3 39 
4 10 
4 59 
5 39 

I- 

13 11 
13 02 
12 45 
12 20 
11 40 

11 13 
11 23 
11 32 
11 41E 

15 OOE 
14 55 
14 42 
14 17 
13 40 

13 21 
13 31 
13 41 
13 5 1 E  

................. PIS00 

Latitude ............. 
Longitude ............ 

1917 .............. 0'.4 Incr. I- Annual change in 

mox- 
viUe 

35 66 
83 57 

0 1  

'onnsyl- 
V8Uh 
wast.' 

- 
[ndlane 

0 ,  

40 39 
79 12 
0 ,  ........ ........ ........ 
0 07W 
0 1 7 E  

0 32 
0 38 
0 32 
0 16 E 
0 0 9 w  

0 42 
1 20 
I 6 9  
2 39 
3 18 

3 5 5  
4 13 
4 33 
4 53w 

Y.0 incr. 

Tennes- 
see, 

mlddle. 

- 

rems 

0 ,  

31 26 
103 33 

Sholby- 
Vlil0 

3630 
86 29 

0 ,  

%& 
O f  

33 59 
101 15 

0 1  

........ ........ ........ ........ ........ 
6 1 2 E  
6 2 0  
630 
6 26 
6 14 

5 54 
6 28 
4 5 5  
4 IS 
3 42 

3 12 
3 0 5  
3 0 0  
2 %RE 

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

10 43E 
10 57 

(Y.0 

-- 
0 1  

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

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

- - 
Rhodo 
Island. 

- 
?ewpor 

0 1  

41 30 
71 20 

7 04% 
6 37 
6 18 
6 08 
6 08 

0 19 
6 38 
7 0 5  
7 40 
8 2 2  

906 
0 46 

10 19 
10 50 
11 17 

11 52 
12 11 
12 40 
1s 10% 

!.O lncr 

Tennes- 
SBB, 

west. 

- 
0 1  

- 

- - 

1750.2.. ....................... 
1760.. ......................... 
1770.. ......................... 
L780.. ......................... 1m.. ......................... 
1800 .................. 
lSl0 .................. 
1820 .................. 
1830 .................. 
1840 .................. 
laso .................. 
1800 .................. 
1870 .................. 
1880 .................. 
1800 .................. 
1800 .................. 
1905 .................. 
1910 .................. 
1915.. ................ 

Kuntlnl 
don 

36 00 
eJ3P 

e ,  

0 1  

3 40E 
3 49 
3 48 
3 38 
3 19 

2 54 
2 21 
1 45 
1 0 5  
0 30 E 

0 01 w 
0 10 
0 19 
0 25 W 

0 1  

........ ........ ........ ........ ........ 
7 01 E 
7 18 
7 26 
7 26 
7 18 

7 01 
6 37 
0 07 
5 31 
4 5 5  

4 20 
4 22 
4 20 
4 22E 

11 05 
11 04 
10 57 
10 45 
10 21 

10 15 
10 27 
10 45 
11 03E 

I'.G lncr. 

11 1 5 E  
11 17 
11 10 
10 55 
10 24 

10 16 
10 27 
10 43 
10 M E  

- - 
south 
CmO. 
h a ,  
oast. - 

MtUlOll 

0 ,  

34 I1 
79 24 

lOBE 
1 46 
2 19 
2 47 
308 

3 19 
S 24 
3 16 
3 02 
2 39 

2 08 
1 3 4  
0 5 5  
0 1 7 E  
0 na 
0 58 
1 12 
1 24 
1 3 6 N  

'.2 lucr. 

- 
0 1  

- 
- - 
Texas, 

east. 

- 
louston 

0 ,  

29 47 
95 21 
0 ,  

........ ........ 
I . . -. . -. ........ ........ 
........ ........ 

8 59 E 
9 14 
9 23 

9 2 3  
0 10 
864 
8 2 3  
7 52 

7 41 
7 51 
8 0 6  
8 21 E 

'.2 incr. 

South 
CWO. 
lina, 
WWt.  

AIken 

0 ,  

33 34 
81 44 

2 1 9 E  
2 5 8  
3 31 

4 24 

4 39 
4 45 
4 42 
4 30 
4 0 9  

3 42 
3 OR 
2 31 
1 5 3  
1 16 

0 42 
0 32 
0 22 
O14E 

)'.S docr. 

0 ,  

4 n i  

Texas 
middle). 

Son An- 
tonio 

29 29 
98 32 

0 ,  

0 ,  

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

........ ........ ........ 
9S3P 
9 15 

9E4 
9 45 
9 3 3  
9 13 
8 43 

8 40 
8 54 
9 11 
9 2SE 

?.2 lncr. 

South 
Dakota, 

east. 

South 
Dakota 
middle: 

44 21 I 43 64 
98 10 I 100 43 

I--- 

aouth 
Dakota, 
wost. 

Re Id 
Cify 
0 ,  

44 05 
103 12 

0 ,  

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

......... ......... ......... ......... ......... 
16 26E 
16 26 
16 16 
15 M) 
15 17 

15 07 
16 15 
15 28 
15 3 8 E  

S.1 deor. 

Utah. 

Mmti  

0 ,  

39 16 
111 40 
. I  

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

......... 

......... ......... ......... 
16 2 7 E  
16 40 
16 45 
10 40 
16 25 

10 30 
18 44 
17 05 
17 2 1 E  

l'.O lncr. 
-- 
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0 OBW 
OZBE 
0 17 
1 19 

1 3 2  
1 3 7  
1 3 2  
1 1 9  
0 6 7  

0 31 E 
0 0 4 w  
043 
123 
2 0 0  

234 
2 5 0  
3 0 7  
824W 

Secular Change of the Haqwtic Declination in the United States-Continued. 

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

, 2 4 8 3  
2 6 5  
2 1 2  
2 43 
2 2 4  

1 6 9  
1 2 6  
0 4 8  
0 0 8 E  
0 3 2 W  

1 0 5  
1 1 8  
1 3 0  
1 4 2 W  

......... 

-- - 
West 

rirginla. 

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

LatltUde ............................................... 
Longitude .............................................. 

- - 
fitginis 

east. 

- 
Rich- 
mond 

37 33 
77 28 

1 1 3 %  
0 37 
0 05W 
0 2 0 E  
038 

0 47 
0 47 
0 38 
0 m E  oosw 
036 
1 12 
1 61 
2 2 8  
3 0 6  

340 
3 6 6  
4 13 
4 33n; 

'.7 incr. 

0 ,  

- 
0 ,  

- 
- - 

Bhawamo Stanley 

0 ,  0 ,  

44 47 44 67 
88 37 80 W 

Region. 

1760.. ......................................................................... 
1780.. ......................................................................... 
1770. .......................................................................... 
1780.. .............. ... ........................................................ 
1780.. ......................................................................... 
1800.. ......................................................................... 
1810.. ......................................................................... 
l I #  ................................................... 
1830 .................................................... 
l840 .................................................... 
1850 ................................................... : 
1880 .................................................... 
1870. ................................................... 
1880 .................................................... 
1880 .................................................... 
1m .................................................... 
1905 .................................................... 
1910 .................................................... 

Annun1 change in 1917.. ............................. 
1816 .................................................... 

0 ,  0 1  

7 2 4 E  ~ 

7 2 1  
7 18 

6 6 8  e 28 
5 62 
6 03 
4 19 

3 44 
3 34 G 37 
3 n 

2'.0 dew. 1'J decr. 

3 m~ 5  ai^ 

Wash- wy, 

Wilson 
Creak 

47 20 
119 00 

0 ,  

Wash- 

west. 
ington, VW- 

mont. 

I- 
Place.. ........................ Benttlo 

0 ,  

47 33 
122 15 

Rutlanc 

0 ,  

43 37 
72 68 

7 34v 
7 0 0  
635 
6 19 
6 14 

e 21 
638 
7 0 4  
7 39 
8 2 0  

904 
9 6 0  

10 30 
11 10 
11 33 

12 08 
l2 18 
12 48 

4'.0 incr 

0 ,  

ia   EM 

Latitude. ..................... 
Longitude.. ................... 37 24 38 67 

79 08 I 81 04 
0 ,  

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

......... ........ . . -. . - . . , ......... ......... 
21 1 5 E  
21 33 
21 61 
21 65 
22 05 

22 21 n 37 
2269 
23 1 2 E  

v.0 

0 ,  

......... ......... ......... 
17 11 E 
17 44 

18 19 
18 W 
19 33 
2008 

21 11 
21 37 
21 68 n 11 
2224 

2'2 46 

23 32 
23 4 6 E  

Of.0 

m 41 

no8 

0 8 .  ......... ......... ......... ......... 
1 2 9 E  

1 44 
1 51 
1 4a 
1 3 6  
1 1 6  

0 47 
0 12 E 
028w 
1 07 
1 46 

2 21 
2 37 
2 6 4  
3 11w 

'.O incr. - - 

1760. .......................... 
1780.. ......................... 
1770.. ......................... 
1780.. ......................... 
1780. .......................... 
1800. .......................... 
1810. .......................... 
1820. .......................... 
1830. .......................... 
1840. .......................... 
1850. .......................... 
1880. .......................... 
1870. .......................... 
1880. .......................... 
1880.. ......................... 
1w)o. .......................... 
1805. .......................... 
1910. .......................... 
1816.. ......................... 

Annual change in 1917.. ..... 
Wisconsin, Wisconslc 1 east. I wwt. 

Wyoming 
east. Region. 

Douglas 

0 ,  

4244 
105 22 

GlWn 
River 

0 ,  

41 32 
log 28 

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

16 M E  
15 58 
15 68 
15 48. 
15 18 

15 14 
15 20 
15 42 
15 65E 

........... ........... ........... ........... ........... 
16 46E 
16 69 
17 03 
16 61 
16 31 

v.4 hcr. 0'.3 incr. 

0 
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