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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’ as compared with 6’ 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:

Year. Cheltenham.{ Tucson. Porto Rico. | Toronto,
° ’ ° , ° ’ ° ’
6 41.4W | 13 25.8E 2 2.6W 6 03.9W

45.6 29.7 29,9 00.0
50.0 33.5 39.0 13.7
54,8 37.0 2 49.8 18.4
5 6.8 39.9 3 00.4 23.8
6 04.0 42.5 10.1 28.8
Q.7 44.4 19,2 33.4
10.3 46.1 28.9 36.2
12.4 47.0 34.1 38.3
. 16,0 47.8 40.0

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.

Ag the supply of the first 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 1917, 1918, and 1919, and the resulting values of
annual change refer approxzmat,ely 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 fixing the position and
direction of the lines of equal annual change along our northern

border.
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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 Daxter L. Hazarp, Assistant Chief, Division of Terrestrial Magnetism.

INTRODUCTION,

The plan for the magnetic survey. of the United States which began
in 1899 was laid down in Appendix 10, Report for 1899, as 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 where the distribution of magnetism is fairly regular, com-
_paratively few additional stations will be needed, while.in magnet-
- ically ‘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 needed to refer the results to a common epoch.
This plan has been followed with only slight modifications, and the
work has reached the stage where the filling 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 legs-detail. S
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
& chart.all of the results must be reduced to a common epoch by
means of the secular-change data derived from: the: observations at
-‘““repeat” stations. . : S - -
* 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 i impossible to predict with
“accuracy for even & few years in advance of observation what the
secular change of the magnetic declination will be, and secular-
change tables 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,
166035°—20 8



4 DISTRIBUTION OF 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,
. 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 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 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 the 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 the end
of 1906 were collected and published in United 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 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.

Declination results,
Repeat | Areain | Square
State. statlons, ( square | miles per
1005 1910 1915  [1911-1915. miles. | statlon.
chart, chart. chart.
40 46 88 7 51279 583
79 84 84 2 113810 1355
39 51 84 ] 52525 626
cees . 133 135 139 8 153652 1120
(0707163 oV o S N 62 62 70 4 103658 1364
Connecticut..coveeeieiiiieiiiaiinennannas 33 42 45 1 4820 109
Dolaware............. . 13 14 41 2 1965 48
District of Columbia. 4 4 1 680 9
Florida......counee... 73 78 96 8 654861 577
[€1:161 ¢4 1 S RN 71 84 172 10 58725 341
TdANO0..eeveiaeetecereeentotacncccansannas 32 32 31 0 83354 2089
Tlinois 39 104 115 4 56043 487
Indiana 33 78 a9 2 36045 3
Jowa... 46 91 144 4 55586
Kansas 117 118 118 2 81774 693
Kentucky. ............ 75 99 127 4 40181 316
Louwtsiang...ocvenevereniinenacnnas 95 95 3 45400 459
Maine. ..... ceeccrecseteriiasanen . 56 72 73 2 29895 410
Maryland........ccoveeeiiennnnnans 153 164 154 1 9941
Massachusetts. .coveeecneeensareenssoancans 50 64 62 4 8039 130
118 181 169 1 57480 340
52 108 160 5 505
42 44 88 7 46362 527
166 192 206 3 27
61 61 68 1 146201 2160
64 92 103 2 6808 746
a3 63 63 0 109821 1743
11 19 31 0 9031 201
41 50 79 1 7614 96
. 71 72 72 2 1 1701
NOW YOrK..oeeeooeaecotaeeeenacssncsases 80 150 171 4 47654 270
North Carolina. .. . 119 122 183 7 48740 366
North Dakota.... , .35 47 54 3 70183 1300
192 1 T 101 104 109 2 40740 374
OKIBhOMA. s veecteocrrerterneacasacsonnas 56 ] 69414
OregON......vceveneneccesrenearecncancanes 76 kid 86 3 95007 1125
Ponnsylvani....ccooeoeeieiranas . 80 88 11 7 44832 404
Rhode Island.....coccveeeecnennes 11 11 11 0 1067 97
South Carollng....c.oceveenencases 47 48 02 2 30495 492
Bouth Dakota..covceeeversennnnsns . a3 46 85 5 76868 1184
56 88 112 8 41687 372
183 192 276 14 262398 954
38 43 3 82184 1911
13 18 28 3 9124
cene 119 133 172 8 40262 234
Washington....oooeeeeeceseaaecrsconecses 92 98 13 3 591
West Virginia. ... .. - 58 68 75 1 24022 320
Wisconsin........ 47 85 107 5 55258 5168
YOIMUNE, . ievrniiiininniieencsnncannes 47 47 47 0 97504 2078
Total United States....coeeeeennnn.. 3207 3869 4737 180 | 2973890 628
Canada......coceeeennnnecaecannn . 488 618 788
Mexico......... coee . 230 230 230
Wast Indles 61 a7 76
Grand total.....ooeeeiinaneiannnanen 3980 4784 5830
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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 its inception by the Department of Terrestrial Magnetism of the
Carnegie Institution of Washington in 1906, the number of stations
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.

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 change 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 reduction 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 date than 1870, so that the
uncertainty in the reduction to epoch is small.

CONSTRUCTION OF THE ISOGONIC 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 declina~
tion. ‘On the present chart it was found impossible in many places
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to represent the large 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 lotality. These values are given in degrees and tenths,
the decimal point indicating the location of the station.

LINES OF EQUAL ANNUAL CHANGE.

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 since 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 annual change, and to the eastward
at all places west of that line.

(¢) In the part of the United -States east of the agonic line (line
of no declination), west declination is increasing at an annual rate of
from 2’ to 6.

(b) 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’.

(¢) 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 secular
change of the magnetic declination for one or more places in each
State from 1750 or the date of the earliest observations to 1915,
They are based on similar tables which accompanied the isogonic
chart for 1910, in Special 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,

A graphical method was employed in constructmg the tables. 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
change for the region. While it is probeble that the secular change
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of declination is affected somewhat by local conditions—e. g., by the
presence of local disturbance—our observational data are not as yet,
sufficiently extensive or detailed to permit more than an approximate
representation of the average condltlons, 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, & 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 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 declina-
tion at some place near the center of each area, at which recent
observations had been 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 specified 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 BECULAR OHANGE 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-defined line known to have been estab-
lished 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 well-defined line and use
it to obtain the present bearings of the 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 as
much as 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 they are based.

The figures on any line refer 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 it is convenient to express the month and day as a fraction
of the year, as follows:

Month and day expressed as a fraction of ayear.

Jan. 19 to Feb. 24=0.1
Feb. 25 to Apr. 1=0.2
Apr. 2toMay 8=0.3
May 9 toJunel3=0.4
June 14 to July 20=0.5

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

The use of the tables may best be explained by a few examples.

(1) What was the change in declination in eastern Alabama be-
tween June 1, 1795, and August 10, 19151

In the table for Ashland, eastern Alabama, the values for 1790
and 1800 are 5° 28’ E. and 5° 49’ E., respectively, showing an average
annual increase of 2’.1. Hence the value for June 1, 1795, would be
5° 28" E. + (2.1x5.4)=5° 39’ E. The table gives for 1915 the
value 2° 58’ E. with an annual increase of 1.0. Hence the value
for August 10, 1915, would be 2° 59’ E. Therefore the north end of
the compass needle pointed 2° 40’ more 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, 18101

New Castle lies near the boundary. between western Pennsylvania
and eastern Ohio. From the table for western Pennsylvania are
derived the values 0° 38" E. for January, 1810, and 4° 05’ W. for
November, 1902, showing a change of 4° 43’ in the 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 Castle. Hence the needle pointed 4° 33/
more to the east at New Castle in January, 1810, than it did in
November, 1902, and the declination at the earlier date was 1° 38’ E.

(3) A four-sided piece of land at Santa Barbara, Cal., was surveyed
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 ?

From the table for California south, Mojave, the value for February,
1831, is 13° 26’ E. and 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 States.

Califor-
Ala- Als- Arkan- | Arkan- Califor-
Arizona, | Arizona, nia +
Region, bama bama. 4 4 §as sas, . nia
east. | west. | ost. west. east. west. sg;xsté- south.
PI8CO.ceueaecsecnnnen Ashland m' lfrI(;)(}i( Prescott | Augusta | Danville | Bagdad | Mojave
o ’ o ? L] ’ o r o ’ o ’ o ’ o ’
Latitude............. 33 18 33 12 34 55 34 34 35 17 35 05 34 35
Longitude............| 8551 87 33 110 10 112 30 91 22 93 25 115 83 118 10
o 7 o 7 o ’ o ’ o ¢ o ¢ L] ’ o ’
318E |..cu.....
35 |eeeono.n..
4 30 5
501 6
528 [
549 8 51 11 46
603 708 7 12 21
8 09 716 54 12 53
6 08 718 8 01 92E| 1308E 13 23
b 66 700 75 92 13 32 13 50
5 37 8 55 1332E| 1319E 7 47 912 13 52 14 11
512 6 34 13 43 33 728 8 58 14 07 14 27
4 44 6 07 13 46 13 40 706 8 39 14 18 14 38
4 06 531 13 39 13 40 6 30 8 09 14 26 14 54
32 4 49 1324 13 35 5 53 734 14 24 14 54
2 58 424 13 29 13 42 528 712 14 33 16 04
2 55 423 13 41 14 01 528 712 14 52 15 24
2 55 426 14 04 14 25 534 72 1517 15 49
258E 43l1E| 1421E| 1442E 542E 732E| 1534E 1806
1.0incr. | I’.24ncr. | 1.7 incr, | 1.7 iner. | 1”.4 incr. | V.6 incr. | 1.6 Incr, | 1.6 iner.
Calj- Cali- Colo- Colo- | v D District :
Region. fornia, | fornia rado rado onnce- cla- of Co- | Florida,
middlé, | north! | east. | west. | teute | ware. |jmpp, | south.
Place..coearcsaes....| Modesto | Redding | Pueblo | Ouray (Hartford| Dover ngg; Miami
° 1 o ’ o ’ o ’ o 7 o ¢ e 7 ° 7
Latitude.... 40 36 38 14 38 01 41 38 09 38 65 25 46
Longitude. . 122 24 104 38 107 41 72 40 76 31 77 02 80 11
L] ’ ° r © ’ L] ’ ° 7 e o 1 o 7
1760. 545 W 328W| 141 W 425K
1760. 518 248 102 4 65
4 56 218 028 520
443 1562 001W 5 40
441 137 019E 5 51
4 49 133 028 b 86
5 08 137 028 5 51
5 32 152 019E 5 40.
6 05 216 001W 520
6 45 2 46 028 4 55
72 323 102 425
8 07 4 03 141 3863
8 41 4 41 221 318
9 22 520 300 243
9 47 5 51 338 213
10 21 628" 411 144
10 41 6 48 429 138
11 09 713 4 61 131
1138W) 737TW| 513W 131E
Annual change in
B3] ¥ R 1’.0{ner. { ¢/.8 iner, | 1.0 incr. | 17.0 incr. { 47.0 Iner. | 3.2 iner. { 3’.0 iner. 0.0
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Secular Change of the Magnetic Declination in the United States—Continued.

Florida, | Florida, ; Idaho, Idaho
Florida, d 1! | Georgls, | Georgis, 4 ' | Idaho
Region. ? | north- north- 4 " 1 south- south-
middle. cast. west. east, west, 0ast. west, north,
Jackson-{ Talla- Amerl- | Poca- N
Place..cco.oennenn... Bartow | “%0he hasseo | Millen eus tallo Boise | Plerce .
e ’ ° ’ ° !’ o r ° ’ o ? L 14 o

27 63 30 20 30 26 32 48 32 05 42 52 43 37 46 29

81 51 81 39 84 18 82 00 84 13 112 28 118 12 115 48
° o 7 o e 7 o 7 o ! ° ! © 14
329E 22E 304E 220E 317E|.
403 303 3 41 257 354 |.
4338 338 416 332 4 29
459 411 448 403 501
517 4 36 514 427 6527
529 4 54 534 443 546
5 31 503 5 46 4 51 6 58
525 503 5 60 4 49 5 58
511 4 54 545 430 b 52
449 436 532 42 536
422 411 512 353 513
3 560 339 4 45 32 444
315 3 03 413 24 400
237 224 334 200 330
205 149 2 67 128 2 62
136 118 220 056 223
905. .. 128 112 225 046 216
1010... 122 105 222 0 40 213
1915 119E| 05E| 220E| 035E| 212E| 1842E| 1945E| 2211 E
Annual change in i
b L03 ¥ .2 incr. .0 1.0 incr. 0.0 0’.4 incr, | 0’4 Incr. | 0°.4 incr. .0
Illinofs, | Minois Tows, Iows, | Kansas, | Kansas Ken-
Reglon. east. | west, |InIans. i eagp | gest! east, west, t’gg‘,y'
Kanka- | Rush- | Indian. Ness Man-
Place....cceveennn... hes ville apolis | Walker | BacCity |Emporla| oY | chester
o s ° ’ o ’ ° ’ L ’ L] , o ’ L ’
Latitude............. 41 07 40 08 39 48 4217 42 25 38 25 38 28 37 10
Longitude. . ......... 87 50 90 34 86 12 91 46 95 00 96 12 99 54 83 48

6 18E 713E 4 4E|[.........
6 38 740 460 |..........
6 46 8 00 504 8§ 54E
6 46 8 05 459 9 05
36 803 4 44 9 08
816 749 421 8 50
548 77 350 837
521 702 320 810
445 6 24 245 730
404 5 42 2 05 6 45
320 511 128 614
822 508 118 812
316 508 108 613
31E 508E 10E 6 4E

Annual change in
1017.ciivnnnnnnn.. .8 decr. | 0".5 decr. | 1.2 decr. | 0.8 decr. | 0’.4 decr. | 0/.8 incr. | 0.8 inar. | 1.0 fner,
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Secular Change of the Magnetic Declination in the United States—Continued.

Ken- Ken- Maine Maine Massa-
Louisi- > | Maine. > | Mary-
Region, tuck tuck north- * | south- chusetts,
middle. wesg.’ ana. east. | mdddle. | et la.:? east.
PlaCO.eueninnnn.... I;?ﬁ’li:' P ?:!fe' Winfleld | Eastport | Bangor | Portland ?nagg' Boston
L] ’ ° ’ o ’ o ’ L] ’ ° ’ ° ’ L ’
Latitude............. 38 14 37 07 31 57 44 55 44 48 43 39 39 18 42 20
Longitude............| 8542 87 53 92 36 87 00 68 48 70 17 76 35 71 01
L ’ ° ’ o 7 ° ’
1045W ) 850W| 305W 7486W
10 29 831 226 719
10 27 828 1562 700
10 33 8 28 125 8 650
10 46 831 105 8 50
436E 620E 816E| 1315 11 11 8 50 0 56 701
4 50 6 47 8 37 13 55 11 45 918 0 56 72
4 55 8 56 8 53 14 40 12 28 9 54 105 747
4 51 6 56 901 15 20 13 10 10 34 125 8 22
438 8 47 9 00 16 19 13 55 113 1562 9 04
418 6 29 8 62 17 16 14 43 11 54 226 9 48
348 6 01 8 36 18 00 15 28 12 34 305 10 28
314 531 812 18 30 16 56 13 04 3 45 11 01
2 32 4 47 738 18 50 16 23 13 38 424 11 30
154 413 707 19 00 16 42 14 06 5 00 11 68
127 3 51 6 45 19 16 17 03 14 32 535 12 33
120 3 47 8 50 19 31 17 19 14 49 b 63 12 52
115 3 4 7 00 20 01 17 49 16 19 .615 13 22
112E 34E 7TI12E| 2031W/{ 1819W| 1548W | 638W| 13 62W
0.6 decr. 0.0 2’.2incr. | 3.2 1necr, | 3’.6 incr. | 3’.8 incr. | 3’.0 incr. | 4°.0 incr.
Michi- | Michi- | Minne- | Minne- | Minne- | Minne-
Regl a‘g:&‘s Micxllﬂ' gan, gan, sota, sota, sota, sota,
glon. oo | Eof. | south- | south- | south- | south- | north- | north-
. . east, west, east. wost. east. west.
Pitts- Mar- Grand .
Place. . .ocevcnnennnns fleld quette Lapeer | 17/ en | St- Paul | Marshall | Hibbing | Bagley
° ’ o ’ o ’ o ’ ° ’ ° ’ o , o I.
Latitude.............[] 4228 46 33 43 03 43 04 44 58 44 A 47 27 47 33
Longitude. .......... 73 16 87 22 83 20 86 12 93 08 95 51 92 56 95 23
o ’ o [ ° ! L ’ o ? ° r e ’ o ’

Annual change in
191

8 4 235 504 ceeeseneen
6 4. 228 501 1148 |.eeeennenn 10 44 1301E
63 208 4 45 11 62 114 E| 1046 13 08
6 05 138 4 21 11 42 11 39 10 37 13 04
528 102 349 11 24 11 26 10 16 12 48
4 41 018E 300 10 56 11 03 9 41 12 20
3 50 029W 222 10 19 10 32 8 69 11 43
303 113 136 9 30 9 48 814 10 58
228 146 103 8 65 916 739 10 27
212 200 0 51 8 51 8 20 739 10 30
204 215 0 40 8 50 924 7 41 10 36
1215W 153E 230W 020E 8 50E 928E 739E 1038 E
4’.0 incr. | 3/.0 decr.| 2.7 Incr. | 2.3 decr. | 1.2decr. | 0.9 decr. | 2.2 decr. | 1.8 decr.




DISTRIBUTION OF MAGNETIC DECLINATION. 13

Secular Change of the Magnetic Declination in the United States—Continued.

Missis- | Missis- Ne-
Missouri, | Missouri, | Montana, Montana,| Montana,
Reglon. sggg., svivgls?tlf east. '| west. | oast. | middle.’| west. bg‘:)sslif"
Place. ..oceeriennnnnn Meridian ‘gﬁl‘g’ Hermann| Sedalia héﬂ;s I;g;:i:— Ovando | Albion
° ’ ° , ° ’ L ’ o ’ ° ’ o ’ o ’
Latitude... 3223 3221 38 42 38 43 46 24 47 04 47 02 41 41
Longitude. 88 44 80 53 81 26 03 14 105 53 109 26 113 08 97 59

o 7 ° 7 ° 7 ° 7 e 7 o 7 ° 7 °

86 67E THE |.conveaand]enn
716 130 9 S P I
726 823 900E 851 E
729 8 28 9 18 9 57
724 8 25 9 16 9 57
712 815 9 03 9 51
6 54 7 59 8 43 9 38
6 30 736 819 916
b 66 704 7 40 8 41
513 6 22 70 8 01
4 51 6 00 6 31 737
4 &0 6 02 6 30 739
4 64 8 08 8 31 745 9 11 16
5 01E 6 16E 6 34E 751E)] 1730E{ 2020E| 21 62E 1125 E
Annusl change in
1917, iann, 1.6 incr. | 1”.8 incr. | 0.2 Incr. | /.4 incr. | 0.5 decr. | 0°.3 decr. | 0".1 decr. | 0.1 incr.
Nebras- | Nebras- v New New New
Nevada, | Nevada New
Reglon ks, ka ’ »| Ham Mexico, | Mexico,
g middle. | west. east. west. shlre‘.)- Jersey. east. = | west.
Valen- Haw- Santa
Place..ccieecrniceans. tine | Alllance | Elko thorne |Hanover| Trenton | ot | Laguna
-, o ! ° ! ° ’ ° ! e 7 . e 7 L] ! ° ?
Latitude............. 42 52 42 08 40 61 38 32 43 43 40 156
Longitude... ... s 100 34 102 61 115 46 118 38 7217 74 48
L]
4
4
3
3
2
245
2 50
3 06
331
404
443
522
6 01
8 41
711
7468 11 54 13 02
8 07 12 10 - 13 16
8 33 12 29 13 36
8HOW| 1245E 136E

.............. 0.2 iner. | 0.3 {ncr. | 0°.9 incr. | 0°.9 incr., | 4.0 incr. | 3°.8 incr. | 1.6 incr. | 1°.6 iner.
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DISTRIBUTION OF MAGNETIC DECLINATION,

Secular Change of the Magnetic Declination in the United States—Continued.

Now New Now North | North | North | non | North
Region. York, | York, | York, (1:{’;;’" ﬁ;’:‘ %;’;" Dakota, | Dakota,
east. middle west. east, middle. west, east. middle.
- Greens- | Ashe- | James- Bis-
Elmira | Buffalo |Newbern boro ville town marek
o ¢ o 7 ° 7 o 7 o - o ¢
42 07 42 54 07 36 04 36 35 46 53 46 48
76 50 78 54 77 03 79 49 82 32 08 42 100 47
o I © ’ ° 1 L] 14 L ’ o 1 o ’
018Wi 1M4E
0 IBE 1 50
0 50 224
117 2 53
224 124 135 314
213 108 144 326 408E [..........}..... ..
213 101 144 320 412 feoioeiiiifeonan
224 108 135 323 409 Jo.oooioiiifeeeniennns
2 46 124 116 307 3 b7 14 02E |...ovenens
318 1562 0 50 243 335 1412 |......... B
3 57 228 017E 212 307 14 12 16 E
4 46 310 019W 138 235 14 02 18 18
523 349 100 100 157 13 44 16 04
6 16 440 . 140 020E 117 13 15 15 38
6 57 522 216 017W| 041 12 32 14 58
732 5 57 2 52 0 51 000E ([ 1209 14 40
7 50 611 308 104 002W| 1217 14 50
812 6 32 325 119 013 12 25 15 00
837TW| 663W| 342W| 134W| 023W| 1232E 1509E
Annual change in
b U ) B 4.0 incr. | 4.0 Incr. { 3’.5 fner. | 2.4 incr. | 1°.8 incr. | 1.0 {ner. | 17.2 decr. | 1.0 deor.
North Okla- Okla- Pennsyl-
Ohlo, Ohlo, Oregon, | Oregon y
Region D‘zlzgt"“” east, west. h:asmé' l:g:;g' east. west. ve%nsit}."
Place..ccerereaaaannn- Discggn- Csnton | Urbana Ok;;xeul- Enid | Sumpter | Detroit “173'
o ’ o ’ o r’ o ’ ° ’ o ’ o ’ o !
Latitude.......... ...| 4653 40 49 40 08 35 38 36 25 44 45 44 43 41 13
Longitude............| 102 46 81 24 83 44 95 56 97 64 118 13 122 08 76 54
° ! e 7 Qe ° ‘ ° ’ ° ’ o ! e ¢
443W
38 89
319
2 46
228
1800, cceececearenannc]ennaanaae. 207E 411 E 217
D ¥: U1 J Y PR .| 216 4 23 - 218
1820 ccuvuceerinncnen]ecacannen, 214 424 231
1830. . .iiciiminicnene]eoecnnann. 202 416 2 63
1840.cciivinencicecnns]oaeenns .. 141 3 58 324
1850........ P 17 40E 112 332 1013E] 1114E} 1916E| 1912 4 02
1880.cciciciiiannnnnan 17 40 0.30E 2 59 10 04 111 19 40 19 41 4 42
1870. e ciniinnnnnn 17 30 0 00 225 9 49 10 69 19 58 20 06 - 521
1880....ccvenninnnnns 17 07 041W| 147 931 10 36 20 08 20 20 8 02
1890.. e ceciininannnn. 16 30 120 108 905 10 09 20 11 20 30 6 36
1800......, peeernenn 18 18 157 031 8 40 949 20 26 20 50 713
1005, .. 0 iiiiiiinnnnnn 16 30 213 018 8 43 9 656 20 44 21 09 73
1910.....0veeneenn..n 10 42 230 005E 8 53 10 08 21 07 21 33 7 88
B 3 1863 E 24TW 0-08W 903E| 1021E| 2121E| 21 47E 8 22W
Annual change in
b 1) & 0’.8 decr. | 2’.2 incr. | 1°.9 incr. { 1.4 fner. | 1/.4 incr. | 0/.4 incr. | 0.4 iner. | 3°.0 incr.
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Secular Change of the Magnetic Declination in the United States—Continued.

Pennsyl-| Pennsyl-| pyoqo South | Bouth | gouen | gouth | Bouth

Caro- Caro-
fon. vanla, vania Dakota, | Dakota, | Dakota,
Reglo middls. | west, | IS1and. | lina, 4 lna, | Fegqt™ | midale | wost.”
Place. . ....coavennens é’:“r’(‘; Indiana | Newpoart| Marion | Aiken | Huron | Murdo RC“, ;,d
° [ L] I ° ’ L ’ e 7 ° ’ o ! ° ’
Latitude.......-.- ... 4100 40 39 41 30 34 11 33 34 44 21 43 54 44 05
Longitude. . ...---... 77 28 79 12 71 20 79 24 81 44 98 10 100 43 103 12
e o 7 ® ¢ o 7 e e ¢ L e
1750.......... eesrene 74W| 100E P75 1 D2 [ [ .
6 37 146 2 56
6 18 219 331
007TW 6 08 2 47 401
017E 6 08 3 08 4 24
032 619 319 4 39
038 6 38 324 445
032 705 316 4 42
016 E 7 40 3 02 4 30
009W 8 22 238 409
0 42 9 08 208 3 42
120 9 46 134 3 08
1 69 10 19 0 b5 231
2 39 10 50 017E 1583
318 1117 022W 116 11 40 13 40 15 17
3 55 11 52 0 58 042 11 18 13 21 15 07
413 12 11 112 032 11 23 13 31 15 15
4 33 12 40 124 022 11 32 13 41 15 28
4563W| 13 10W 136W OM4E|] 1141E| 13561E 15 38 E

3.0 incr. | 4.0 Incr. | 1,2 incr. | 0”.8 decr. | 0.5 decr. | 0.3 decr.so’.ldecr.
|

Tennes- | Tennes- | Tennes- Texas Poxas Texas Texas,
i i »

- Region. see, see, see, north- Utah,
gt east. | middle. [ west. east. | middle. | west. west.
PlBce.ceceeraanacnnnn. st;ﬁg' Sl‘xgmy - H%’;ﬂng' Houston S%‘nﬁn' Pecos g}f A Manti

° ’ o ’ ° ’ o 14 L] ’ o r ° ’ ° ’
Latitude..... PO, 35 56 36 30 36 00 29 47 29 29 31 28 33 69 39 16
Longitude............ 83 57 86 29 88 23 95 21 08 32 103 33 101 15 111 40

o ’ ° ! o 7 o ’ ° ’ ° ’ ° 7 L ?

6 12E 701E

626 718

6 30 728 | 889E |eciiiin-n|ocinniiiieeniicieeiiaais
628 728 014 88SE] W04QL|..... ... [...oo.oo.
614 718 @23 845 } 1057 |....ooidiecieennn.
5 54 701 923 9 60 11 05 1115E; 1827E
528 6 37 916 9 45 11 04 1117 16 40
455 6 07 8 64 9 33 10 57 11 10 16 45
418 531 823 913 10 45 10 5% 16 40
3 42 4585 7 62 8 43 1021 10 24 16 25
312 420 741 8 40 10 15 10 18 16 30
305 422 7 51 8 64 10 27 10 27 16 44
300 420 8 08 911 10 45 10 43 17 05
2 58E 422E 821 028E| 11 3E| 1068E] 1721E

Annual change in
170 eeaeeiiconnns 0.4 incr.

2
°

0°.6 incr. | 2.2 fncr. | 27.2 incr. | 2.2 Iner. | 17,6 iner. | 1.0 iner,
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Secular Change of the Magnetic Declination in the United States—Continued.

‘Wash- ‘Wash-
Ver- | Virginia, | Viry Virginia West
Region. mont. | esst. | middie. | west.” | iDgWn, | ington, |y,
Rich- | Lynch- | Wythe- [ Wilson
PIAB..cereeernnerenanecaannens Rutland | ety | Lyhch- | Wathe- | WHSOD | geattlo | Sutton
o ’ ° ’ ° ’ o ’ ° ’ ° ?’ o r
Latitude. .. .| 4337 37 33 3724 38 67 47 26 47 33 38 89
Longitude. ..c.ccoeeeeninncrannn. 72 58 7728 79 08 81 04 119 00 122 15 80 43
° ’ L ’ ° ’ e ’ o ’ L] ’ o ’ R
1750. . THW| 113W|.......... R [ I N
. 7 00 037 008WI.
635 005W| 028E|.
619 020E 0567 - Jeeeeeeeindeeeeee il TNIE L.,
8 14 038 119 .
621 0 47 132 .248E 18 19 144
6 38 0 47 137 2 585 - 18 56 151
704 038 132 2 52 19 33 148
739 020E 119 243 20 08 138
820 006W | 067 224 |eeeiaen... 20 41 115
9 04 038 031E 159 21 15E{ 2111 047
9 60 112 004W| 128 21 38 21 37 012E
- 10 30 1561 043 048 21 51 21 58 026W
1880, ¢ civvciieracntaneaneananans 1110 229 123 008E| 2155 22 11 107
1890, . cveeirereionnvecrncnaonnns 1133 308 200 032W]| 2205 222 145
1900. . ceciieeniiieiateaennacnnn 12 08 3 40 23 105 2221 22 46 221
12 18 366 2 60 118 22 37 23 08 2387
12 48 413 307 130 22 69 23 32 254
1318W| 433W| 324W] 142W| 2312E| 2B 45E 3UW
Annual change in 1917........ 4’.0 incr. | 2°.7 {ner. | 2°.1 iner. | 1.5 incr. 0.0 0.0 | 2.0 incr,
Wisconsin, | Wisconsin,| Wyoming, | Wyoming,
Reglon. east. | west, east, west.
P Ve T R Shawamo | Stanley Douglas %m’:

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

1’.6decr. | 0.

7 8

7 9

7 9

8 8 46 15 50 E 16 46 E

] 8 22 15 58 16 59

5 7 50 15 58 17 03

5 708 15 48 . 16 51

4 8 20 15 18 16 31

344 545 15 14 18 37

34 5637 15 26 16 50

327 5 34 15 42 17 09

320E 531 E 1555 E 1723 E
2’.0decr. 3incer. | 0.4 iner.

O
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