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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 Daxier L. Hazarp, Assistant Inspector of Magnetic Work.

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 less 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 ¢hart. In the preparation of such
a chart all of the results must be reduced to & common 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 is impossible to predict with
accuracy for even a few years in advance of observation what the
secular change of the magnetic declination will be, and secular-
change 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,

56 ~15 8



4 DISTRIBUTION OF MAGNETIC DECLINATION.

with Isogonic Chart and Secular Change Tables, was issued, and the
supply i5 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 resulls.

Daclination regults,
Repeat | Areain ’E'?”uam
State. sta; square
1005 1910 1015 [1e11-1018.! miles, | station
chart. chart. chart.
40 46 88 7 51279 583
70 84 84 2 113810 1365
39 61 84 5 63528 625
133 135 139 8 155652 1120
62 63 70 4 103658
a3 42 45 1 4820 100
18 14 41 2 1065
4 4 7 1 680
73 76 95 8 54861 577
71 84 172 10 68725 1
32 32 31 0 83354 2689
39 104 118 4 56043 487
32 76 o1 2 86045 396
45 91 144 4 55586 386
118 118 2 81774 663
5 99 127 4 40181 816
05 95 9 3 45409 459
72 78 2 20885 410
153 154 154 1 9041 65
54 62 4 8038 180
116 161 169 1 57480 840
8 108 160 b 80858 508
42 4 88 i 48362 527
166 192 208 3 68727 334
61 61 68 1 146201 2150
64 2 103 2 76808 748
83 63 1] 100821 1743
11 19 81 0 9031 201
41 50 79 1 7514 95
il 73 72 2 ¥ 1701
New York..oeeereees 90 150 1 4 47654 279
North Caroling..c.ccoveveverecsvennnn . 119 122 133 7 48740
North Dakota.. . 86 47 b4 3 70183 1300
Ohio.,....... . 101 104 109 2 40740 374
Oklahoma, . 36 56 80 8 14
OrOLON. cevecreearanarronrorsnsnscness . 76 77 86 ] 95607 1126
Ponngylvania..oeecevseeeenens . 80 88 111 7 44833
Rhode Island....cocevueueceroneannns . 11 1 11 0 1087 97
Bouth CaroliNB......covveveeacesonann. .. 47 48 02 2 30405 403
Bouth DAKOtB...oevuereroncerencaaans . 83 46 (] ] 76868 1184
88 12 8 41687 872
183 192 276 4 262308
a8 88 43 3 82184 1011
13 18 28 3 0124
119 133 172 8 40262
92 08 113 3 501
68 68 75 1 24022 320
47 85 107 ] 55256 516
47 47 47 0 07594 2076
3207 3869 4737 180 | 2073890 628
4! 618 788
230 230
61 87 75
Grand total.....cceunees cereene 8086 4784 5830




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 sufficient to give more than an approximate location of the
isogonic lines in a region where there is so much local disturbance.

REDUOTION 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-ehange 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 isogonic chart.
‘While they are more nearly applicable to the middle of the interval—
i. ., 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 ISOGONIO CHART.

The isogonic 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 ares of limited extent
by a small closed curve, and of entering on the chart the isolated
abnormal values which differ by more than a degree from the normal
value for the locality. These values are given in degrees and tenths,
the decimal point indicating the location of the station.

LINES OF EQUAL ANNUAL 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 equael 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 apnual 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 27,

(¢) 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 e rediscussion
of the secular change since 1875.

A graphical method was employed in constructing 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 probable 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 epproximate
representation of the average conditions, and these appear to vary
with comparative uniformity in passing across the country. Before
finally adopting the secular change curve for a particular region,
therefore, a comparison was made with the curves for adjoining
regions 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 SEOULAR CHANGE TABLES.

Whenever a surveyor is called upon to redetermine the boundary
lines of a tract of land run out by compass at some previous date and
can find in the vicinity a well-dbfined line known to have been estab-
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 mformatxon 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 July 21 to Aug. 26=0.6
Feb. 25 to Apr. 1=0.2 Aug. 26 to Oct. 1=0.7
" Apr. 2toMay 8=0.3 Oct. 2 to Nov. 7=0.8
May 9 toJunel3=0.4 Nov. 8 to Dec. 13=:0.9
June 14 to July 20=0.5 Dec. 14 to Dec. 81=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, 1915%

In the table for Ashland, eastern Alabania, 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 0’.4. Hence the value
for August 10, 1915, would be 2° 58’ E. Therefore the north end of
the compass needle pointed 2° 41/ 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, 1810 %

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 lifes 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~ Ala~ Arkan- | Arkan- Califor-
Reglon, bama, | bama, A‘::::m' Aﬁ:g?a’ sas, sas scl)llftlﬁ- nia
east. | west, g | east. | west. | SOUS | gouth,
27 SR Ashland | Tusea- | HoL | prosoott | Augusta | Danville | Bagdad | Mojave:
] , o ’ L] ’ L ’ ° ’ ° ’ L ’
3312 | 3465 | 3434 | 3517 | 8505 | 3485
8733 | 11010 | 11230 | e122 | 9325 { 11563 | 11810
L o ’ ° ’ ° e 7 ° ’

&
6
[
549 6 51
6 03 708
6 09 718
6 08 718 9
5585 700 9
537 6 55 1332E] 1319E 747 912 13 52 14 11
512 8 34 13 43 13 33 728 8 568 14 07 14 27
4 44 8 07 13 46 13 40 708 8 39 14 16 14 38
4 08 531 13 38 13 40 6 30 809 14 28 14 54
325 449 1324 13 35 553 734 14 24 14 54
2 58 424 13 20 13 42 528 712 14 33 15 04
2 55 423 13 41 14 01 528 712 14 52 15 24
2 55 428 14 04 14 25 534 72 15 17 16 49
2 58 E 431E| 421 E] 1442E 542E 732E| 1634 E 1608 E
0’.4 incr. | 1.0 Incr, | 3".4 incr. | 3“.4 incr. | 17.6 incr, | 2°.2 inor. | 3”.4 incr, | 3.4 Iner.
Cali- Cali- Colo- Colo- District '
Conuec- | Dela- Florida
Region, fornia fornia rado rado of Co- 4
€ middlo. | north! | east. west. ticut. ware. | jumbia, | SoUth.
‘Wash-
Redding | Pueblo { Ouray |Hartford| Dover tngton Miami
’ ° ’ ] ! o ’ o ’ L] ? L] ’
0 36 38 14 38 01 41 45 39 09 38 55 25 46
77 02 80 11
o 2 ° 7
141 W 4258
102 4 565
028 520
001w 5 40
019E 5 51
028 555
028 5 51
019E 5 40
8 05 216 00lW 520
17 01 6 45 2 46 028 4 65
17 28 1346E| W O03E 72 323 102 425
17 47 13 48 15 11 8 07 403 141 3 53
18 06 13 44 15 12 8 41 4 41 221 318
18 15 13 29 15 00 922 520 300 2 43
18 20 12 58 14 36 947 5 51 3 36 213
18 40 12 51 14 35 10 21 629 411 144
19 00 13 02 14 48 10 41 6 48 429 1386
1022 |*1317 15 08 11 09 713 4 51 131
1937E| 1332E| 15621 E| 1138W| 737W| 613W 131E
Annual ch in
1915..... a.nge «...; 3.21ncr. § 3°.0 incr. | 3'.0 Iner. | 3.0 iner. | 5.8 Incr. | 4.7 iner. | 4/.4 incr. 0.0
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Secular Change of the Magnetic Declination in the United States—Continued.

Florida,

Florida,

Idaho,

Idaho,

Florida Georgla, | Geor, Idsho
Reglon, » | mnorth- | mnorth- 4 ’| south- | south.
8 middle, | TOUH wast, e&% Wesh. phry vast. | morth,
Jackson- | Talla- Amerl- | Pooca-
Place..c.e..veieinnnn. Bartow ville hassee | Millen ous tello Bolse Pierce
e ’ . ’ o ! ° r L r . ’ e ’ L]
Latitude............. 63 3020 0 26 3348 32 05 42 52 3 46 28
Longitude..... 8151 | 8139 | 8418 | 8200 | 8413 | 11226 | 11612 | 11548 -
° 7 L L ® ° 14 9 ’ o 1]
22E 3MME 320E 317
303 341 2 57 364
3 39 418 3383 429
411 448 403 601
4 86 514 427 - 527
4 54 584 443 5 46
503 5 48 4 51 5 86
503 550 449 5 58
454 545 4 30 5 62
436 § 32 42 538
411 512 353 513
339 445 321 44
803 413 244 400
24 3 34 208 830
149 267 128 262
118 229 0 88 22
112 226 0468 218
105 222 040 213
0E|( 22E: 035E| 212E| 1842E] 1945E| 2211 E
Annual change in
1916...c.eeeennn. 0'.4 deor. | 1.0 decr. 0.0 J1.0deor. 0.2 decr. | 2'.8 incr. { 2.8 inor. | 2.6 Inor.
Ken-
1llinols, | Miinols Towa Towa, Kansas, | Kansag,
Reglon. east. | west, |iodiama.} ‘oo west. east. | west. w,
Ploce. ....veerenenn.. Konkar | B | Moo | Walker | 8aoCity | Emporta| NS | Man-
L] ’ ° ’ ° r ° ’ ° ’ L ’ L L) ’
Latitude....... 41 07 40 08 39 48 42 17 42 25 38 25 38 28 3710
Longitude..... 87 50 90 34 86 12 01 46 95 00 08 12 99 54 83 48

816E 713E 44E|......... 3BE
638 740 480 |.......... 3388
6 46 8 00 504 8 54 334
6 46 8 05 4 59 0 05 328
6 36 803 44 0 08 300
g 16 7 49 421 8 56 246
5 40 14 a5 837 215
521 702 320 810 138
445 624 2 45 730 0 57
4 04 542 205 6 45 015 E
328 611 128 614 8 017w
322 508 118 612 8 026
318 508 108 813 8 03¢
S11E 5 08E 10E 6 14E 839E| 1016E]| 1138E o4aw
O8decr.] ¢.0 |1.4decr.|0.2incr,|1.2incr. |2.01ncr. | 2.4 iner, | 1.6 Incr.
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Secular Change of the Magnetic Declination tn the United States—Continued.

Ken. Kon- | youtsq. | Maine, | 50 4 Maine, Massa.
Reglon, t north- 9, | ‘southe Mma- chusetts
mldgé. wgg.' ana. east, | Widdie. | “pog” | land. east. &
Louis- | Prince- Balti-
Plac8ecescccccene eeeee| “Ville ton Winfield | Eastport | Bangor | Portland more Boston
L] ’ L] ’ L 4 ! L] ’ L] ’ L] ’ L] ’ . ’
Latitude............. 38 14 37 07 31 57 44 56 44 48 43 39 39 18
Longitude..eeccc..e.e 85 42 8783 92 38 67 00 68 48 70 17 76 35 7101
e /7 o 7 . e 7 o [
850W| 305W 746W
831 328 710
826 152 700
8 26 125 . 6 50
831 105 6 60
[ S816E{ 1315 111 8 50 056 701
(3 8 37 13 85 11 45 918 0 56 72
] 883 14 40 1226 9 54 105 747
[} 901 520 13 10 10 34 125 822
[ 9 00 16 19 13 56 1113 162 904
418 6 29 8 52 17 15 14 43 11 54 226 9 48
3 48 6 01 838 18 00 16 28 1234 3 05 10 28
314 581 812 18 30 15 56 13 04 8 45 1101
282 4 47 738 18 50 16 23 13 38 424 11 30
1564 413 707 19 00 16 42 14 08 5 00 11 58
127 3 61 8 45 19 18 17 03 14 32 585 12 33
120 347 6 50 19 31 17 19 14 49 5 53 12 53
115 8 44 7 00 1 17 49 15 19 615 13 22
112E 345E 712E| 2031W| 1810W| 156 49W| 638W| 13562W
Annual change in
R 1) 1 A 0.6 decr. | 0.2 iner, { 2’.4 incr. | 6.0 iner. | 6.0 inor, | 6.0 incr. | 4°.5 iner. | 6°.0 incr.
Massa- | Micht. | Michi- | Mich{- | Minne. Minne- | Minne- | Minne-
an sota, sota, sota sota
Reglon. chg::%ts, ngan south- south- | soatt- | south- | morth- | northe
. * east. west. east. west. east, west.
Pitts. Mar- Grand
Place. . cocveencccanne feld quette Lapoer | gaven | 8% Paul | Marshall | Hibbing | Bagley
L] I L] ’ . ’ L] r . ’ L] ’ L] ’ o ’
Latitude....c.ccuee... 42 28 46 33 43 03 43 04 44 68 44 24 4727 47 32
Longitude. ........... 73 16 87 22 83 20 86 12 93 08 95 51 56 95 23
o 7 o ’ [ ° [ L4 ? * ’ . ’ e 7
6 4 2 85 504
8 4. 228 501
63 208 4 45
6 05 138 421 11 42 11 39
528 102 3 49 11 24 11 26
4 41 018E 300 11 03
3 50 020W 222 10 19 10 32
303 113 136 930 9 48
226 146 103 8 65 9168
212 2 00 0 51 8 61 920
204 218 040 8 50 924
153E 230W 020E 850E 9 28E
Annusal change in
) N ....| 6.81ncr. } 2".2decr. | 3.0incr, | 2".2 decr. | 0’.2 incr. | 0,8 Incr. | 0.4 decr. | /.4 Inor,
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Secular Change of the Magnetic Declination in the United States—Continued.

Migsis- | Missls- Ne-
Missour{, | Missouri, | Montans,| Montana,| Montans,
Region. ’L%:Et" sépeg& east, '| west. | east. | middle.’| west. b?a:?’

Place. ..c.c.coeeeeen| Mertdian | 1K \Frormann| Sedalta | %h® | LWL | Ovando | Atbion

burg

° ’ L] ’ * ’ L] ’ L] ’ e ! . ’ L] ’
Latitude....coceeen.. 8223 3221 38 42 ‘88 43 46 24 47 04 47 02 41 41
Longitude........... 88 44 90 53 91 26 03 14 105 63 109 26 113 08 97 69

L] ’ L] ’ * 7 L ’ ® 7 L L I 4 LI
D £ ¢ O ! P P .
< [ N .
1770...
1780...

657TE| 750E]|. .
716 811 |.. aes
728 823 09 951E 1228
720 828 916 [ X7 O RN IR TR 12 44
724 825 915 987 |lieeeeeenns 1920E] 2021E| 12 6¢
712 815 903 9 51 1738E| 1050 20 12 64
8 54 789 8 48 9 88 17 46 04 21 05 12 46
6 30 78 810 918 17 42 08 2115 12 29
556 704 740 8 41 1725 19 66 21 08 11 50
513 8 22 701 801 18 88 19 35 20 66 1 22
451 6 00 681 787 16 52 19 38 21 07 11 01
4 50 6 02 8 30 739 17 04 10 51 21 21 11 08
4 54 6 08 6 81 745 17 18 20 07 21 89 11 16
501E 616E 634E 751E] 1730E| 2020E| 2152E) 1125E
Annual change in
1916, cccieennnnans 1.3 Incr. | 1.7 incr. | 0.8 incr. | 1.3 incr. | 2/.4 inor.| 2/.6 incr.| 2°.6 Incr.| 2°.0 incr.,

Nebras- | Nebras- New New New
Nevads, | Nevada, Neow
Reglon, ka 4 *| Hamp- Maxioo, | Mexico
sl middle. | west. east. west, ro. | JemSeY. | Teast | west: '
Place.ceenecececonsen v&g’;" Alliance | Eiko tll?:;-o Hanover | Trenton %‘gg Laguna
L] ’ o ’ o ’ ° ’ L] ’ L] ’ o ’ L] ’
Latitude...cceeeeen.. 42 52 42 08 40 61 38 32 4348 40 15 34 56 35 03
Longitude... ........ 100 3¢ 102 51 115 46 118 38 7217 74 4% 104 41 107 24
e ’ L L] ’ e 7 L] : o ¢ . ’ e ¢
1760, . cciieeeranaacforcnnennes ! P, 800W /| 4431
. PN - ) 404
701 3131
8 45 3 08
6 40 25
0 47 245
704 2 50
730 3 08
8 09 331
8 54 404
0 44 443 124E| 1326E
10 29 522 12 47 333
11 06 6 01 13 48 13 34
11 36 8 41 1225 13 22
11 59 711 12 00 13 02
12 84 746 11 54 13 02
12 44 8 07 1210 13 18
13 14 8 83 12 29 13 38
1344W)] 850W| 1245E BHRE

1018...cciiinnenen 2'.4 Inor. | 2.6 incr. | 8.2 fncr, | 3',2 Incr, | 6.0 Incr. | 5.2 Incr. | 8.2 iner. | 3'.4 Incr.




14 DISTRIBUTION OF MAGNETIC DECLINATION.

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

North

North

New New Neow North | North
Reglon. York, | York, | Yorx, | Garo- ﬁi":‘ Caro- Dakots, | Dakota,
’ ta
east. middle. | west. east, middle west, east. middle.
Greens- { Ashe- James- | Bis-
Place.....ccevuneen.. Albany | Elmira | Buffalo |Newbern boro ville town marok
° ’ L LI o ’ ° 7 e 7 ° [ o 7
Latitude... 42 40 42 07 42 54 35 07 38 04 35 35 406 83 46 48
Longitude. 73 46 76 50 78 54 7703 79 49 82 32 98 42 100 47
° f L [ -] , L] [ o ’ ° ? o ’ o ’
440W . ........ 018W| 1 M4E |
387 Jeveeienn-n 018E 150
318 |eveeaecr.s 0 50 224
2 48 152W 117 253
224 124 135 314
2138 108 144 326 406K [Looooivie]enennaan,
213 101 1 44 320 412 e,
224 108 135 32 400 [ceeiiioifeaenaacnan
2 46 124 116 307 . 3 67 14 02E|..........
318 162 050 243 3 35 1412 (.........
3 57 228 017E 212 307 14 12 16 2E
4 46 310 019W| 138 235 14 02 16 18
523 349 100 100 167 13 44 16 04
616 4 40 140 02EF 117 13 15 15 38
8 57 622 2 16 017W; 041 12 32 14 58
732 5 67 2 52 051 00013 | 1200 14 40
7 50 611 3 08 104 002w, 1217 14 50
1137 812 6 32 325 119 013 12 25 00
1916..cceviencnnnnnes 1205W] 837W) 653W| 342W/| 134W! 023W) 1232E 1500E
Annusl change in )
b 1) U SR 5.6 incr. | 8.0 incr, | 4’.4 Incr. { 3.4 incr. | 3.0 fncr. { 1'.8 iner. | 1.4 iner. | 1°.8 Incr.
North Okla- Okla- Pennsyl-
Ohdo Ohio, Oregon, | Oregon, :
Region, Dakota, ' homa homa, ’ vania,
et west. | east. west. east. | west. east. west. east.
PIACR. cvecvreveenene Dickin- | Centon | Urbens | OXmul | Enia | Bumpter | Detroit | Tpiikes-
o !
4113
76 b4
e 7
443W
3 59
319
2 46
22
411E 217
423 218
424 231
4186 2 83
3 68 324
3 32 1013E| 1114E; 1915E]| 1912 402
2 59 10 04 11 19 40 19 41 442
225 9 49 10 59 10 58 20 08 521
147 931 10 36 20 09 20 20 6 02
108 9 05 10 09 2011 20 30 6 36
031 8 40 9 40 20 26 20 50 713
018 8 43 9 55 20 44 21 08 783
005 E 8 63 08 21 07 21 33 768
008W 903E] 1021E] 2121 E|{ 21 47E 822W
Annual change in
1016.0.0eeuseenn.. 2.2 Incr. } 3'.3 incr. } 2*.6 incr. | 2.6 incr. | 2.8 incr. | 2.8 incr. | 2'.8 incr. | 4'.8 incr,




DISTRIBUTION OF MAGNETIC DECLINATION. 15

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

8South South
Pennsyl- | Pennsyl- South South BS8outh
Region. vania, | vania, Il:me (l:l‘::,- Caro- Dgll:s%ta, Dakota, | Dakota,

lina,
middle. | west. east. west, middle. west.
Place. .ooonvnennes Lock- | Indiana | Newport] Morlon | Atken | Huron | Murdo | Tigpid
* o ‘ ’ ° ¢ o ° 7 ° 7 LA L
Latitude.............| 4109 40 38 41 30 3411 33 34 44 21 43 54 44 06
Longitude. . ......... 7728 79 12 71 20 79 24 81 44 98 10 100 43 103 12
e - o ¢
100E
146
219
0O0TW| 608 247
017E 6 08 308
032 6 19 319 4 39
038 038 324 4 45
032 7 05 318 4 42
018 E 740 302 430
00OW 8 22 239 4 09
0 42 9 08 2 08 3 42
120 9 46 134 308
158 10 19 0 55 231
239 10 50 017E 1563
318 1117 022W 116 11 40 13 40 15 17
8 55 11 52 0 88 0 42 1113 1321 15 07
413 1211 112 032 11 23 13 31 16 16
433 12 40 124 022 11 32 13 41 15 28
4 53W)| 1310W 136W 014E| 1141E| 1361E 1538E

.............. 4.4 Incr. | 4.0 incr, | 6.0 incr. | 2’4 Iner. | 1’.6decr. | 1’.5 incr. | 27.0 incr. | 2.5 iner.

Tennes- | Tennes- | Tonnes-
see, 808,
oast. middle. | west.

Texas, | Texas, | Texas, gg",‘t"s_' Utah. -

oast middle. wost. west.

Knox- | Shelby- [ Hunting- San An- Floy-
Place..ouceeeneenenae] “iile vilie don | Houston | 37 4 Pecos dadva Manti
o ’ o ’ © ’ ° ’ L) , o ? ° ’ L ’
Latitude......... weeo| 3556 35 30 38 00 29 47 28 29 31 26 33 59 30 16
Longitude............| 83 67 86 29 88 23 895 21 08 32 103 33 101 15 111 40

340E 6 12E 701E

3 40 626 718

3 48 6 30 726 889K (..........

338 6 20 720 914 933E

319 6 14 718 923 945

2 54 5 b4 701 923 8 50 11 05 1115E| 1627E
221 5 28 8 37 918 9 45 11 04 1 17 16 40
145 4 b5 6 07 8 54 933 10 57 1 10 18 45
105 418 531 823 913 10 45 10 65 16 40
030E 342 4 55 752 843 10 21 10 24 18 26
00LW( 312 420 741 8 40 10 15 10 18 16 30
010 305 422 751 8 64 10 27 10 27 16 44
019 300 420 | 806 911 10 45 10 43 17 05
025W]| 2058E 42E 821E 9028E( 1103E| 1068E| 1721E

.............. 17.2 incr. [ 0’ 4 decr. | 0.4 incr. | 3.0 iner. | 3°.2 incr. | 3’4 {ncr. | 3.0 incr. | 3'.2 incr.




16 DISTRIBUTION OF MAGNETIC DECLINATION.

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

Ver-

‘Wash.

‘Wash-

Region, n, | ington,
mont. hgt:; " west.”
‘Wilson
Place....ceeee.. ceesnnaece Rautland Creek | Seattle
° ’ o ’ L] ’
43 3 3733 47 28 47 33
72 58 7728 119 00 122 15
L] ’ ° ’ * ’ o ’
784W| 113W
700 0 37
635 00W
619 02E
614 038
821 0 47 32 248 E 144
6 38 0 47 37 285 151
704 0 38 32 2 52 148
789 02 E 19 243 138
820 005W 57 224 115
004 038 B1E| 15 AA15E[ a1l 047
9 50 112 (%4 128 21 36 21 37 012E
10 8¢ 161 43 048 21 51 21 58 C2W
110 220 b~} 008E| A 55 2211 107
133 308 00 032W| 2205 224 145
12 08 340 A 105 2221 22 48 221
1218 355 50 118 22 37 23 06 237
12 48 413 07 130 22 58 23 32 25
1318W| 433W UW! 1492W| BI2E{ B4E 3w
Annual change {n 1915 6°.0 Incr. | 4.0 incr. | 3’.4 incr. | 2’.4 incr. | 2°.8 incr., | 2°.6 incr. | 3’.2 inecr.
Wisconsin, | Wisconsin, | Wyoming
Reglon, east. | west. ):aast. !

7

77 903

718 8 00

in | 18

i | ig

419 6 20

344 545

i | i

320E 531E

1’4 decr. | 0.6 decr. 2.6 iner.
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LINES OF EQUAL MAGNETIC DECLINATION AND OF EQUAL ANNUAL CHANGE IN THE UNITED STATES FOR 1915
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