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APPENDIX No. 1—1898.

THE SECULAR VARIATION IN DIRECTION AND INTENSITY, OF THE EARTH'S
MAGNETIC FORCE IN THE UNITED STATES AND IN SOME ADJACENT
FOREIGN COUNTRIES.

By CHARLES A. SCHOTT,
Asgistant, Coast and Geodetic Survey.

Eighth edition, witl_1 one chart and three plates.

Introduction.—In the magnetic researches of the Survey of preceding years, it has been pointed
out that, in the present imperfect state of our knowledge of the secular variation of the magnetic
declination, the deductions and expressions so far obtained need continued attention and improve-
ments in order to keep them in close conformity with observations. Accordingly we shall present
bere the later results, up to date, since the publication of the last edition (seventh) of the ¢ Secu-
lar variation of the magnetic declination in the United States, etc.,” which forms Appendix No. 7
in the report for 1888,* and give special attention to those more restricted contributions to our
knowledge of the secular variations of the magnetic inclination (or dip) and of the magnetic
intensity. With respect to these latter variations the present discussion is simply an extension of
what had been attempted in Parts II and III of the paper “Magnetic dip and intensity with their
secular variation and geographical distribution in the United States,” forming Appendix No, 6 in
the report for 1885. The present paper thus comprises the results of a study of the secular vari-
ations separately of the declination and of the dip, as well as of their combination; in this way
we gain a more comprehensive view of our subject. When first attempted, in the report for 1883,
the combination was restricted to an average change at a few places in the New England States,
and was there illustrated by a diagram. TFollowing up this latter course, more satisfactory and
fruitful results can be reached than by the separate discussions, still, so far as the United States
is concerned, the dip observations are all of comparatively recent date, and the intensity measures
in any country can only date from 1833 at the earliest, When first attempted this combination of
the horizontal and vertical components of the direction of a frecly suspended needle eould yield
but meager results in comparison with those which we may now derive from it after the Japse of ten
years of additional data.

Of the several long period motions of the magnetic needle, that of its horizontal direction is
of the most interest to the Survey, on account of its practical value, since charts must be supplied
with the magnetic declination (variation of compass) for the date of issue, as well as with the
annual change (due to the secular variation) in order that the information may be made to apply to
any not very distant subsequent year. The discovery of a gradual change in the declination,
which had at first been supposed by philosophers to be constant for any one place, is due to Gelli-
brand, of Gresham College, England. In 1635 he published a work entitled “A discourse mathe-
meticall on the Variation of the Magneticall Needle, together with its admirable diminution lately
discovered.” He based his couclusions upon the recorded observations of Boroughs (1580), of

*We shall, however, exclude from the present discussion the European and the southern hemisphere stations,
formerly included, as no longer required in this connection.
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Gunter (1622), and on his own observations (1633-34), showing that in the vicinity of London the
direction of the needle had changed in the interval fully 7° to the westward. I'rom this time the
fact of the secular variation was completely established, and was verified at all stations where
observations had been obtained at distant intervals; the motion, however, varying systematically
in speed and direction, according to time and the geographical position of the place. The dip and
intensity ave undergoing similar variation. It remained for later times to develop the laws gov-
erning this remarkable change, and to endeavor to find out its canse. TIn this latter respect, so
far, science has not met with any success, and in the absence of any promising theoretieal support
for the explanation of the phenomenon, our efforts and investigations should continue to be spe-
cially directed toward the elucidation of facts in order to provide for a basis upon which theory
may be grounded, or Ly which it may be tested,

In order that the secular variation may not be confounded with any of the many other varia-
tions exhibited by the magnetic needle, a short account of some of the changes, periodic or otler-
wise, is here retained from the preceding cditions.

The magnetic declination.—The magnetic declination (or variation of the compass, as it was
formerly called by surveyors and still is by navigators) at any place is the angle contained
between two vertical planes, one being the astronomie or true meridian and the other the plane in
which the horizontal axis of a freely suspended magnet lies at the time. The former plane is fised
and the latter variable, since it is found that the needle is generally in a state of slow or tremulous
motion. The magnetic declination varies with respect to space and time; it is thercfore necessary
to give with the statement of its measure the exact time (year, day, and lhour) when an observa-
tion was made, as well as the geographic position of the place (the latitude and longitude to the
nearest minute of are will suffice). The declination is called “west” when the north end of the
magnet points to the west of true north; algebraically this fact is indieated by a 4 sign, and if
“east” by a — sign. 1t is a matter of observation that the magnet, when light and delicately
suspended (by a single fiber of raw silk), is seldom or never at rest, but is always shifting its
direction, or is in a state of oscillation or of tremor, or, it may be subject to sudden changes.
These angular motions have been classified as regular (periodic) and irregular variations, and of
these we propose to briefly notice the prineipal ones, such as may generally be exhibited within
the limits of the United States.

The solar diurnal variation cousists in a systematic angular movement of the magnet, having
for its period the solar day. Its phases depend on local time, and its character is the same for the
greater part of the northern hemisphere, viz, about the time of sunrise the north end of the needle
is generally found approaching to or near its most easterly deflection or elongation from the mag-
netic meridian. This phase happens, for instance, at Philadelphia, on the yearly average, about
8" a. m.; at Key West, Fla,, about 83" a. m., and the same at Madison, Wis. It is subject to an
annual variation, being about three-quarters of an hour later in the months when the sun is south
of the equator, and about one-half of an hour earlier in the summer months, than its yearly average
time of occurrence. The north end of the needle then begins its principal daily motion and reaches
the opposite extreme position, or its western elongation, about half past 1 o’clock p. m. It is
reached a few minutes earlier in summer and a few minutes later in winter, and hardly varies half
an hour for different localities. After this epoch the needle takes up an easterly movement, and
gradually returns nearly to the direction from which it set out in the morning. Fregquently an
interruption, or small reversed motion, is exhibited during the night. At Philadelphia the aver-
age daily direction is reached in summer about 103" a. m., and in winter about 103" a. m., and
generally within half an hour of thesc times at other places. The magnetic meridian is crossed
a second time, generally between 7 and 9 p. m, The angular range between the morning and
afternoon elongations, or the diurnal range, is about 8’ on the average at Philadelphia, and about
B3’ at Key West; in higher magnetic latitudes it is more, in lower less. This range is subject to
an annual inequality, being much more congpicuous in summer than in winter (12/ at Philadelphia
in August and 5 in November). At Sitka, Alaska, the average range of the diurnal variation,
from observations made between 1848 and 1862, was 10§, with the casterly extreme at 8 o’clock
a. m, aud the westerly extreme about 34" p. m. At Point Barrow, on the Arctic Ocean, in lati-
tade 71° 18/, the daily range is nearly 40/, with an easterly extreme declination about 8t a, m,
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and an apparently delayed westerly extreme about 5" p.m. At Lady Franklin Bay, Grinnell Land,
in latitnde 81° 44/, the daily range on the yearly average rises to 1° 6/, with an easterly extreme
apparently at the early hour of 13" a. m., and a westerly extreme about 1" p. m. The diurnal
variation is further subject to a periodic inequality related to the eleven-year cycle of the sun
spots. It is least in years of minimum sun spots (as in 1856, 1867, 1878, and 1889, for instance)
and greatest in years of maximum sun spots (as in 1860, 1870, and 1883), the factors being 07 and
1-3, about, of the average amount of these years, respectively. This daily variation appears at
times intensified, at other times enfeebled, and during the winter months there are occasionally
days on which it cannot be recognized. Observations must be corrected for time of day, in order
to reduce the result to the average direction of the twenty-four hours. A table given for this
purpose is found in Coast and Geodetic Survey Report for 1881, Appendix No. 8, article 6.

The annual variation of the declination is so small that & mere mention of its existence
suffices; its amplitude is at most 13 minutes of are.

The variation depending on the solar rotation has a period of about twenty-six days; its
amplitude is likewise small in our latitude.

The lunar inequalitics.—These we also pass over on account of their small amnplitude. The
principal inequality is the lunar diurnal variation, exhibiting the peculiarity of two maxima and
two minima on each lunar day, thus partaking of the character of tides. The range of this
inequality at Philadelphia is about 27/ and at Toronto, Canada, about 38. Other lunar
inequalities are of yet smaller order.

The secular variation of the magnetic declination——our subject proper—is most probably also
of periodic character, but since it requires centuries for its full development, and since, as yet, 1o
ono cycle has actually been completed within the range of accurate observation, we are obliged,
in the absence of any reliable theory, to follow up the phenomena by continuous observations.
The secular motion may be compared with a wave motion or with an oscillation of a pendulum
which comes to rest womentarily at its extreme positions or elongations, and moves fastest midway
between these extremes. Smaller variations within this period have also been detected, but the
general angular movement (say, of the north end) of .the magnet may be described as follows:
About the times of maximum deflection the magnet appears almost stationary or only slowly
oscillating about the same average direction for several years (as observed by ordinary or rough
instruments); soou, however, the effect of the secular change becomes perceptible, increasing
gradually, year by year; this progressive angular motion soon reaches a maximum annual value,
after which, still moving in the same direction, it slowly diminishes in speed and finally becomes
again stationary when now at the opposite extreme digression, after which possibly it will return
again to its first position. Within the area of the United States and south of latitude 49° a com-
plete oscillation of this kind may require between two and a half and three and a half centuries,
during which time the magnet would swing twice, i. e,, once forward and once backward, through
an arce of several degrees, generally keepiug within limits of 5© and 8° of total range for our
geographical boundaries according to present information; in other localities the period and range
are very much greater.

To illustrate further the effect of the secular change, we may take the case of New York City.
In this locality the needle was observed to be in nearly a stationary condition, about 1660, its north
end pointing then about 9§° to the west of north; it then moved easterly and reached its
easternmost digression about 1784, showing at that time only 44° west declination. Ever since
this epoch the motion has been westerly, its present value approaching 9° W.; the greatest annunal
change (nearly 5’) was apparently passed about the middle of the century. The times of these
stationary epochs are different at different localities; the last epoch of eastern clongation was
noted earliest in Maine toward the close of the past century, later in the Mississippi Valley, and it
has now reached the coast of California and Washington. At present over nearly the whole of
the United States, excepting Alaska, the effect of the secular change is to increase west declination
or (what is the same) to decrease east declination; but on parts of the Pacific Coast and for some
short distance in the interior the effect is still opposite, viz, an increase of east declination. There
must, consequently, be a region or Lelt of no change at present, which will‘ be referred to in detail
further on, It is this regular motion, known as the secular variation, which renders it necessary



170 UNITED STATES COAST AND GEODETIC SURVEY.

to reconstruct isogonic charts from time to time and to change the compasses and magnetic
bearings on our charts. Although this secular variation is supposed perfectly systematic, it may
not always appear so, especially when deduced from few observations made at different places in
the same general locality, either on account of small observing errors or in consequence of local
deflections, or for the reason that ordinary periodic variations and inequalities have not been fully
eliminated from the results. Among the latter irregularities must be classed the—

Magnetic disturbances or storms.—These may occur at any time, and are, when taken individu-
ally, beyond the power of prediction; but attacked by the statistical method, i. e., when classified,
and when averages are taken of many thousands and then analyzed, they are found to be subject
to various laws. Their presence is generally indicated by sudden deflections, and by rapid and
great fluctuations in the direction of the needle as compared with its normal position, which oth-
erwise might have been expected at that time of day and month. They often take place simulta-
neously over distant regions of the globe, and in duration may be confined to a few hours, or they
may last a day or even for several days. They are frequently accompanied by auroral lights and
by strong electric earth currents. When analyzed in large numbers they exhibit a solar-diurnal
variation, the westerly and easterly disturbances, however, following different laws. They also
have an annual variation and seem to depend largely on the sun-spot period or an eleven-year
cycle. Irrespective of direction of the disturbing forces, the most disturbed hours of the day are
generally those between 7" and 10" a. m., and the least disturbed those between 2" and 6" p. m.
Westerly disturbances occur most frequently about 8" a. m. and least about 8" p.m.; they exhibit
a single daily progression. Easterly disturbances reach a maximum about 8" p. m. and a minimum
about 2® p. m.; they exhibit a double daily progression. Westerly and easterly disturbances
appear to agree in their anuual variation, in their times of maxima, i, e., in August, September,
and October, and in their times of minima, i. e.,in January and June. The disturbances are most
frequent and considerable in the years of maximum sun-spot activity and the reverse in years
of minimum sun spots. The following table of the observed disturbances, in a bi-hourly series
at Philadelphia in the years 1840 to 1845, will give an idea of their relative frequency and

magnitude: »

Deviations from Number of
normal direction. disturbances,
376 to 107°8 2 189
10 ‘8 to 18 '1 147
18 °1 to 25 *3 18
25 '3 to 32 °6 3
Beyond. o J

At Key West, Fla., the maximmum deflection noticed between 1860 and 1866 was 217-4. At
Madison, Wis., where the horizontal magnetic intensity is considerably less, very much larger
deflections have been noticed. Thus, on October 12, 1877, one of 48/, and May 28, 1877, one of
10 24/,

In high magnetic latitudes, where the horizontal component of the magnetic force is very
feeble, the disturbances attain great intensity. Thus at Lady Franklin Bay, Lieutenant Greely
noted an extreme range of declination of not less than 20° 28/, this occurring during the great
November storm of 1882.

‘We now proceed to the consideration of the combined horizontal and vertical motion of a
needle free to place itself in the line of the magnetic resulting force.

Supposing a freely suspended magnetic needle to indicate at any time the direction of the
earth’s total magnetic force, and to be placed with its middle point in the center of an imaginary
sphere, and an eye placed there and looking in the direction of the north end of the needle, this
momentary direction may be referred to the interior surface of the sphere; then successive posi-
tions, due to secular change, will give a series of points which for continuous motion will trace out
a curve characteristic of the secular variation of the place. This curve is the intersection of an
irregular conical surface generated by the motion of the directive line and the surface of the
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sphere, and if we imagine a plane surface placed tangent to the sphere at a point where the aver-
age direction would intersect it, we can get the secular trace projected on that plane, as seen from
the center of the sphere. To construet it, we have given in the horizontal direction the observed
variations in the declination, and secondly in the vertical direction we have the observed variations
in the inclination; the former must be multiplied by the cosine of the dip to refer them to the
depressed direction of the total force. It will be noticed that the direction of the motion in
the trace given in the report for 1885 is the same as that of the hands of a clock; and this, from
extended researches of Dr. L. A. Bauer, has since been proved to hold at all stations for which
sufficient data were available.! The secular variation in the total intensity could also be indicated
in the diagram by increasing the thickness of the trace in proportion to the increase of the force
and thinning it out for decreasing force.

Restricting our attention to the secular variation of the declination and dip, experience has
shown that either can be represented analytically by a periodic function, even in its most simple
form as a sine or cosine function; at the same time there is ground for believing it to be ulti-
mately of a complex character, consisting rather of a series of large and superposed small waves
of definite period and amplitude than of a single forward and backward swing. We have as yet
no proof of the phenomenon being truly periodie, so that the present recognized secular variation
curve, as explained above, would be retraced bereafter; indeed it is far more probable that the
period or periods are variable, such, for instance, as would give the curve a spiral aspect with
varying convolutions. However this may be, the principal periods at present assigned to the
geveral stations, as satisfying observations, are found not of a common length.

In Appendix No. 7, Report for 1888, it is pointed out that for stations near our Atlantic Coast,
and for many places in the interior, the period implied and demanded in the representative formulme
is about two and one-half centuries; for stations on our western coast (south of Alaska) rather more
than three centuries; and for Gulf stations about three and one-half centuries. On the other hand,
I have shown in Appendix No. 3, Report for 1891 (part 2, octavoe), that certain South American,
South Atlantic, and South African stations demand for their representations a secular period of
about five and one-third centuries, or fully double the time required at our North Atlantic stations.
Besides this contrast in the duration, there is a still greater one in the range of the secular varia.
tion, the ratio of an average amplitude (half range) at stations on the New England coast (say of
39) is to that for stations in the southern kemisphere, above referred to (say of 134°), as is 1 to 44.
‘While this nonconformity to a common length of the secular variation period for the whole globe
may render the ultimate explanation of its cause more difficult, it might be surmised that the
apparent difference in the duration may be the result of an interference phenomenon between two
long periods. Apparent irregularities (possibly loops in the secular trace), due to subordinate
cycles, will demand special attention. Referring to the length of the period at any one station we
assume at first, as most probable, that it is the same for the representation of the changes in
declination, in inclination, and in intensity.

. 'We have next to refer to the motion of the phases of the secular variation as first noticed in
the United States. The westward propagation in time of the magnetic phases from our Atlantic
coast across the continent to our Pacific coast was described?® as early as the year 1859, and three
years before glimpses of the phenomenon had been obtained. The following statements are taken
from the Annual Report for 1874, p. 105: An examination of the colump containing the times when
the secular variation reached its easterly maximum deflection, shows that the needle attained a
stationary condition and then commenced a reverse motion in the New England States toward the
end of the past century; in the Atlantic States to the westward and southward, this condition was
reached early in the present century, and in Mexico about the first third of the century; in Cali-
fornia, Oregon, and Washington it has not yet reached this extreme value. The epoch of eastern
magnuetic elongation is traced from Halifax, Nova Scotia, where it occurred about 1711 to San

18ec Beitriige zur Kenntniss dos Wosens der Siicular-Variation des Erdmagnetismus, von Louis A. Bauer.
Inangural Thesis. Berlin, 1895. The author, who was at one time connected with the computing division of the
Survey, here extends his researches to prominent stations in the northern and southern hemispheres, and finds
the direction at all of them to be clockwise.

2Coast Survey Report for 1859, App. No. 24, p. 200; see also Rept. for 1856, p. 235.
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Franecisco, Cal., where it was predicted to occur about the year 1907, We are thus directed to the
extreme Northeastern States for probable indications of what may be expected to follow in more
Southern and Western States. Apparently considerably more than a century will have elapsed
before the influence, which toward the close of the past century produced the change of motion
of the north end of the needle from eastward to westward in Maine (increasing there the westerly
declination), arrives and is noted in California and Oregon (diminishing there the easterly declina-
tion). By the time the western elongation is reached in Maine, we may expect to sce the needle in
California, Oregon and Washington not far from its eastern elongation, or in opposite phase. We
have thus, as a fact, that a certain phase of the secular variation noted at a given station will be
found to have at some previous time passed at another station east (magnetically) of it, and heuce
indicating what may be expected shortly to occur at the first station. This remark applies equally
to other phases and to the variations in dip and intensity. Quite lately this feature of the sccular
variation in declination and inclination has been further successfully pursued by Mr. L. A, Bauer,!
who followed it up 8o as to include stations all around the globe.

The earliest attempt on the part of the Survey to pass from the observed annual changes of
the magnetic dip to the more comprehensive study of its secular variation was in 1856, but it
could not be called successful on account of the scanty material then available. Among the
earliest dates of observation within the limits of the United States or adjacent thereto are those
of the year 1778, on the west coast of North America, and on the eastern side the observations at
Cambridge of 1780-1783; and here we have to note the earliest known dip observation in the
United States, to which attention was lately called by I’rofessor Abbe. Observed at Boston in
1722, it was recovered by Dr. L. A. Bauer and is quoted in his inaungural paper. 'The subject was
left in abeyance till 1885,° when the investigation was resumed under more favorable conditions
and in connection with that of the secular change of the horizontal component of the force and
also of the total force.* Ia neither ease, iowever, could periodic functions be employed on account
of the shortness of the record and they are now only given for Cambridge and Boston.

Analytical representation of the secular variation.—The circular or harmonie funetions which
adapt themselves with facility to the representation of periodically recurring phenomens will here
be used in all cases where the length of the period or of periods can be established together with
the amplitude and epoch. This applies in general to the declination changes,but for the variations
in dip and intensity we are frequently restricted to the use of a series of powers, which is undesir.
able on account of its limited application in time. Of the two forms the periodic formule—

D=464rsin (am+c)+r, 8in (2 am+e¢)+r, 8in (3 am+t-c¢,,) + .
and D=047sin (am-¢)+7, sin ( a,m+¢,)+7,, sin ( a,mte,)+ .
the second one is preferred, as it directly admits of the introduction of subordinate waves; in
general the first periodic term, however, is found sufficient.

When applied to the variation in declination, let—
m=number of years and fraction of year counted from a given fixed epoch ¢, for which 18500

has been adopted, hence for any time (year) ¢ we bave m=t—t,=t—1850-0.

a a, a, . ... arecoeflicients depending on the length of the periods P I, P, . . . . of the sev-

eral terms; so that (1=§2,—0 (x,=3g)? 1¥,,=31(i/(j and in general ”'=§’7,'r' Thus the values for
a 09, 1-0, 1-2, 15 correspond to periods of 400, 360, 300 and 240 years, respectively.
r r, v, ....arethe semi-ranges or amplitudes of the several waves.
¢ ¢ ¢,....areepochal constants of the several waves.
6=a constaut representing an average or normal value of the declination about which the periodic
_ fluctuations take place.
D=the value of the declination for the time ¢, assumed positive when the north end of the needle
is west of the true meridian, and negative when east of it.

! See his Inaugural Thesis of 1895.

2 Appendices Nos, 32 and 33, Report for 1856.

3 Appendix No. 6, Report for 1885.

1For fizst attempt, see Appendix No, 22, Report for 1861,
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The quantities ¢ &, @, . ... ¢ ¢, ¢, ....7r r, r,....and § must be determined for
any one locality from the observations made there at various times and the most probable values
must be found by application of the method of least squares. The annual change a of the decli-
nation due to the secular motion is positive for inereasing west declination or diminishing east
declination and negative for an opposite direction. Differentiating the expression for .D we get

dD=ra cos (am+-c) dm+r,a, cos (am+c,) dmn+ ., . . .

For any time ¢ and when a is expressed in minutes of arc
a=60 arc 1° [ra co8 (am+c)+7r,a, cos (am—+c¢,)+ . . . .]
Maxima and minima values of D follow from
=ra co8 (am+¢)+r,a, c0s (amt-¢,)+ . . ..
The probable error ¢, of an observation (of unit weight) is found from the differences 4 of the
n observed and computed values of D by means of
e=0674 _[=4”
n—n,
where = 42=sum of squares of differences and n»,=number of unknown quantitics entering into
the expression for D and determined from the observations themselves, thus if but a single peri-
odic term is used n,=4. If different weights p p, p,, are assigned to the observations we must
substitute p 42 for 42 in the above expression to get the probable error of an observation of unit

weight,

In applying the above formulie the value of « is found by trial so as to produce the best
general representation; if we put §=4,+x where 6,=an assumed approximate value of § and z a
correction to it, also take y=r cos ¢ and 2= sin ¢ then the conditional equations for any periodic

term will take the form

0=0,—D4x+y. sin am+=z. cos am

and the values of x,y, #z are found from the normal equations; when weights enter, the conditional
or observation equations must be multiplied by the square root of their respective weights p.
Subordinate terms, short in time and small in range, are best introduced by Cauchy’s method of
tuterpolation in the form
d,=48,4r,. cos ¢, sin ma,+7,. sin ¢,. cos ma,.
For those stations where the scarcity of observations compels the use of a series of powers, as
frequently occurs in the case of dips ¢ or inteusities 1" we have the form
' =04y (t—t)+ 2 (t—t)*+u (I—1)°4+ . . ..
where for #, we adopt generally 18500 as before; putting §=0,4a where ¢,=an approximate value
for 6, we have the observation equation in the form
o=0—0+x+t+y m+zmitumi4 ...,

the annual change a is given by
.Z_?=1L=y+2 Z(t—t) 43w {t—b)+ . ...
and the time of a maximum or minimun value is given by o=y+42 z (t—t,)4-3 4 (t—14)*+ . . . . also
. 2
the point of inflexion by %.tg-—_-o:Z 240 u (B—to)+ . . ..

The principal difliculty met with in the reduction of the analytical formulwe to the numerical
expressions for the magnetic stations is the disposal of the large discrepancies between certain
computed and observed values, i. ¢., to decide whether the difference is due to defective observa.
tion or to inadequate representation by the formula. No general rule can here be given whether
to reject an observation or to give it fractional weight, but with a knowledge of the magnitude of
the probable observing error applicable to each century, and with the help of approximately
contemporancous observations at other stations in the vicinity, the difficulty can generally be
overcome. It is not alone our object to render the sum of the squares of the residuals & minimum,
but to establish an expression nearest to a physical truth. It may also be remarked in this place
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that in proportion as our knowledge of the law of secular variation is increasing in certainty,
the material upon which it is based must be criticized with greater severity.

For a proper estimation of the length of applicability of our formuls the fact should be borne
in mind that however well they may represent the secular variation of the declination during the
present century and during the greater part of the preceding one, when extended into the seven-
teenth and sixteenth centuries they weaken and fail. We can not altogether neglect the older
data; crude as they are, and however defective, they possess, when properly weighted, some value
by concurrent testimony; for instance, we can not assume that the agonic line for the year 1600
was totally in error when placed so far to the west as to traverse Mexico. (See Appendix No. 6,
C. & (. 8. Rept. for 1888.) To reconcile the older with the modern observations so as to bring
them under the same analytical expression is a task yet to be performed.

The arrangement of the subject-matter of this paper is the same as that found in former
reports, but the record and discussion of the declination is followed immediately by that of the
dip and of the intensity. The observations and other related data for each station are collected
chronologically, and the stations are arranged in- geographic order, depending on their latitude,
and the whole area of the United States is subdivided into three regions or groups of stations,viz:

Group I: All stations lying between the Atlantic Coast and the divide of the Appalachian
range; it also includes some foreign stations to the north of it.

Group II: All stationsin the central part of the United States between the Appalachian range
and the Rocky Mountain divide; also some foreign stations, particularly in the West Indies.

Group III: All stations between the Rocky Mountain divide and the Pacific Coast; also the
whole of Alaska, some stations in Mexico, and other foreign stations contiguous to our borders.

COLLECTION, DISCUSSION, AND RESULTS OF MAGNETIOC DECLINATIONS, DIPS AND INTENSITIES
IN THE UNITED STATES AND AT SOME CONTIGUOUS FOREIGN STATIONS.

This section of the paper may be regarded as a new edition of Appendix No. 7, Report for 1888,
and with respect to dip and intensity as a second edition of Appendix No. 6, Report for 1885, with
additions of new observations (and of old ones re-covered). It was therefore thought unnecessary
to repeat the references or authorities to the observations with such fullness as was given in those
papers, since they may be looked up there; the references to the new stations, however, are in full.
As already remarked, observations at certain foreign stations, as also the discussion of observa-
tions made on our western coast by Spanish navigators during 1774-1790 have now been omitted,
likewise the discussions of a number of declinations along our Atlantic Coast about the epochs
1700 and 1750 and the remarks about the position of the magnetic pole (where 6=90°) and some
other matter, for which the reader may be referred to the 1888 report.

In order to properly estimate the magnitude of the discrepancies between computed and
observed declinations (C— O of the tables) it may be well to bear in mind that in the century follow-
ing the time of Columbus and of the Cabots, navigators were content to note their variation to the
nearest point or half point of the compass, and that the observations of Hudson and Champlain
in the first decade of the seventeenth century are not to be depended on within about half a point,
say +5° About the beginning of the eighteenth century a great improvement in accuracy is
notable; thus Bering’s observations! in the vicinity of Kamchatka in the years 1725-1730 are found
subject to a probable error of but £1}°; the observations made by Cook in the years 1768-1780
are estimated to be uncertain by about 1°; observations made by Spanish navigators? along our
west coast between 1774-1790 were found subject to a probable error of 451/ and this appears to
have remained an ordinary uncertainty down to our time, owing to the disturbing influence of the
masses of iron and steel since employed in shipbuilding and propulsion. It is otherwise on land,
where compass bearings may be made with an uncertainty less than ° (provided the index error
is attended to and allowance is made for the diurnal variation of the declination); since the port-
able declinometers came into use (after 1838) the purely observing error has practically disappeared,
gince it has been reduced below the variations of the declination from day to day.

tCoast and Geodetic Survey Report for 1891, part 2, p. 272,
2Coast and Geodetic Survey Report for 1888, p. 269.
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The general directions of the Survey recommend observations to be made on two or three days
at the times of the morning and the afternoon elongations in order to secure a result which may
be expected subject to a probable error of about 4-1'.

When in any circumscribed locality different stations are occupied at different times, the effect
of the regular as well as of any irregular distribution of the magnetism in this region should be
allowed for; if this can not be done the effect appears as error. It is only in a few cases that this
“reduction to station” could be made. This source of discrepancy between observed and computed
values greatly weakens tbe values deduced for the secular variation. The amount can not be
definitely stated, but not infrequently it exceeds 1°.

The earliest dip observations may be estimated as uncertain by }°; the probable error of an
observed value in the earlier part of this century may be taken between 410’ and + 5/, but this
was greatly reduced with the introduction of the Kew circles, by means of which the dip may be
had within 42/ or even less.

As to the uncertainty of the results for the horizontal force it may be ostimated as between
555 and 33y part of the force, for any one complete measure; for mere relative measure, and when
starting from a magnetic observatory with a carefully determined value, much greater accuracy can
be reached, but for absolute measures with portable magnctometers the instrumental constants
require to be determined with the utmost care in order to exceed the accuracy implied above. The
tabular values of H and F' are now expressed in centimetre gramme second units. For converting
measures expressed in f, g. 8., or British units, into c¢. g. s. units we use the multiplier 010461080 (or
log. factor: 8-663776) and for the converse operation the multiplier 21-6382 (or log. factor: 1:336224).

For convenience of reference I add here some relations between the quantities 6, H, V, and F.

F=(H4V*)} dF=sec0 dH{+Ftan0d0 ! a'ﬁﬁ=d]f{{+ tan 6 d 6
oo dH=-Fsin 0 0 g
F=H sec 0 sin 0 d 64-cos 6 dF qp:cos* 0 g{{_*_ sine 04V
do=— 97 jcotby p 7 H v
H=Fcos0 Fsin0 F dv dF dH
». ) i d V=cosec 8 dF—cot 8 dH =y, =cosec? 6 Fcotrd bea
=/ sin 0=FK tan dV_  db dH

adV=H sec® 0 d 6+tan 6 dHT V———éi-n—e—éo—so-{-—l-{

The application of our empirical formule should generally be limited in time to the period
covered by the observations and in particular no undue extension should be made with respect to
declinations to reach back to the sixteenth and seventeenth centuries, since indications are not
wanting that not only cousiderable modification, but more probably entire reconstruction of the
formulae will be required to satisfy the law then prevailing. The tabular results should not be
extended (either way) unless supported by observations.

In the following tables we have 47 stations in Group I, 39 in Group II, and 32 in Group 111,
or in all 118 stations, with an aggregate of nearly 1 435 declination observations (annual values),
577 dip results, and 479 intensity (horizontal component) measures.

GROUP 1.
. Secular variations of the magnetic declination, dip and intensity.
[Eastorn stations.)
ST. JOHN’S, NEWFOUNDLAND.
P=47° 344 A =352° 4179 W. of Gr.

[Government House.]

T

No. Date. D. References and remarks.

given in W, Van Bemelen’s De Isogonen in de XVI en X VII
Eeuw. Utrecht, 1893. His earlier charts do not seem to me

Approximate values taken from the isogonic charts of these years
trustworthy in this region. R. Dudley’s Arcano del Mare,

1 1665— 14 W,
2 1680— 3 w. Florence, 1646-47, for about 1620, is less doubtful; it gives 15°,
l No use is made of it here. See Appendix No. 6, C, & G. S.

Rep. for 1888.
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Secular variations of the magnetic declination, dip and intensity—Continued.

ST. JOHN'S, NEWFOUNDLAND—Continued.

No. Date. D. References and remarks.
. o /
3 1700— IS W. | Edm. Halley's Tabula Nautica, Variationum Magneticarum in-
dex, etc.
1750— 17% W. | A value deduced by mec from obhservations at various places
about that period. C.and G. 8. Bulletin No. 6, May, 1888.
The value + 16° for 1787 depending on a chart of Hansteen’s
appears to be defective.
5 1833— 26% W. | P. Barlow’s isogonic chart.
6 1844, Oct. 29 36 W. | Capt. Bayfield, R. N,
7 1857, July. 31 21 W. | Capt. Dayman, R. N,
8 1862, Sept. II. 31 20 W.
9 1863, Sept. 22. 31 18 W, }Capt. Orlebar, R. N.
10 1864, June 3. 31 oo W,
11 1866, Apr. to Oct. 30 55 W. Near Government House.
12 1881 June 29, 30 26 W. | Lieut, C. P. Perkins, U. 8. N.
* | Sept. 26,27,28. | 30 37'3 W. | Lieut. S. W. Very, U. S. N.
13 1885 — 30 45 W, Brit. Adm’y Chart 298; with remark: ‘“Mag’c Var'n nearly
stationary.”’
D=+ 22°16 4- 871 sin (1°1 2 -{- 70°°42)
Date. Obs'd D, p. Comp'dD. C—O. I Date. Obs'd D. p. Comp'dD. C—O.
[+ ] [ o Q o
1665°5 | +140 ¥ +15'75 +1'75 18627 | +-31°33 +30'83 —o's50
1680°5 130 1% 1437  +1°37 18637 31730 3084 —o0'46
1700°0 15°0 k4 1348 —1°52 1864°4 31°00 3084 —o0°16
1750°0 17°75 Y% 1661 —1°14 1866°5 30°'9g2 30°87 —o'os5
1833°0 26's ¥4 29'c0 +2'50 18816 30°52 3057 —+0°05
18448 29'60 30'03 +0'43 1885°5 | +30°7s +3037 —038
1857°5 | +31°35 +30'70 --065
DIP AND INTENSITY AT §T. JOIIN'S.
No. Date. e, H. R, References.
o e
1 1881, Sept. 26, 27, 28. 74 37 0°1522 0°'5736 | Lieut,S.W.Very,U.S.N. About Government House.
2 1883, June 28, 74 47 01518 0°'5784 | W.H. Lamar and F. W. Ellis, U. S. Signal Corps; old
cemetery on Church Hill.
QUEBEC, CANADA.
@=46° 48’4 A=71° 147"5 W. of Gr.
[{Wolfe's mopnument.)
No. Date, D. References and remarks.
© /
I 1642— 16 W.| Padre Bressani.
2 1686— 15% W.| De Hayes.
1700— 16 W.! Edm. Halley's Tabula Nautica
3 {1700— 16% W.| C.& G. Survey Bulletin No. 6 }Mea" used.
4 1750— 12Y% W.| C. & G. Survey Bulletin No. 6.
5 1785— 12 35 W.| Surveyor-General Holland.
6 1789, June 30. 11 45 W.| L. Perrault.
7 1791, June 22, 13 oo W.| P. Beaupré,
8 1792, Mar. to May. 12 42 W.| J.B.Demers, A.Dezery, C. Turgeon,and ¥, Legendre. Mean value.
o { 1793— 12 o5 W.| Holland }M ean used
1793, Nov. 13 oo W.[ J.C. Antill : 4‘
i
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Secular variations of the magnetic declination, dip and intensity—Continued.

QUEBEC, CANADA—Continued,

No. Date. D. References and remarks.
o 4
10 1805, Apr. 11 35 W.| Department record.
1810— 11 oo W.| Becquerel
1 { 1810, June 5. 12 15 W.| E.T. Fletcher} Mean used.
12 1811, June. 12 15 W.| Department record.
13 1814— . 11 50 W Kent.
14 1820, Oct. and Nov. 1z 32 W Bourdage, Fletcher, and Livingstone. Mean value,
15 1821, Aug. to Nov. 12 54 W.! J.McNaughton, A. Cattanach, W,Ware, and E. Tetu. Mean value,
16 1822, Jan. to May. 13 oo W.| ].Hamel, P. Verrault, P, J. Bureau, and Department record.
17 1823, Mar. to Nov. 13 oo W.| N.Le Frangois, D, S, Ballantyne, J. Gamahe, A. Bochet, and L.
Dorval.
18 1824, Mar. 2. 12 40 W A. Cattanach.
19 1831, July to Dec. 13 24 W.| Capt. Bayfield, T. Carroll, J. Hamel, H, Corey, and J. Newman.
Mean value,
20 1832, May. . I3 oo W Department record.
21 1833, May and July. 12 45 W, ¢ ¢
22 1834, Mar. and July. 13 19 W!| Capt. Bayfield, Fletclier, and Department record. Mean value.
23 1835, Dec. 13 10 W Department record.
24 1838-39 13 22 W. ¢ ¢
25 1840, May and Sept. 13 42 W R. M. Moore and Bouchiette. 3(lean value.
26 1842, Dec. N 14 o1l W.| Anse des Méres, Lefroy. Mean value,
27 1846— 14 32 W.| La Canardiére and Fletcher,
28 1847, Sept. and Oct. 14 38 W.] Department record. .
29 1848, Feb, to Oct. 14 35 W.| Department record and Le Frangois. Mean value,
30 1849, Mar. and July. 15 22 W.| Department record,
31 1850, Apr. 15 15 W. ‘ ¢
32 1851, autumn. 15 15 W. “ ‘
33 1853, Jan. 19, 15 30 W. ¢ ‘
34 1858, Oct. 8. 15 34 W.| Capt. Orlebar, R. N.
35 1859, July 19. 16 17 W.; C. A. Schott, U, S. Coast Survey.
36 1860, Oct. 12, 16 28 W,| Capt. Olrleblar, R. N.
37 1865— 16 40 W.| E.T. Fletcher.
38 1879, Sept. 16, 19. 17 13'7W.| J. B. Baylor, U. S. Coast and Geodetic Survey,
39 1887— . 17 40 W.|[ Brit, Adm’y Chart No. 319, with note: Decl’n increasing 3/ an-
nually.
40 1889, Jan. 1. 17 14 W.| Lieut. Aubry. Annuaire pour 'an 1891, .
41 18go— 17 30 W.| U.S.Hyd. Office. ChartNo. 1207, with remark : Variation nearly
stationary. [Probably a computed value.]
D= - 14°°66 4- 303 sin (1°4 #z + 4°°6) + 0°°61 sin (4'6 m+0°°3)
Date. Obs'd D. p. Comp’dD. C—O. (| Date. Obs’d D.  p. Comp'dD. C—O.
! N —— —
-] o o : [+] o °
1642°5 +16°00 +17°00 +H1'00 ! 1834°4 + 13°31 +13°22 —0'09
1686°5 15°50 1733 183 || 18359 13°17 1336  +0'I9
1700°0 1625 % 16'49  +o24 ‘ 18393 13°37 1370 +0°33
el RO Rl AN
: : : —a& I 1842°7 14°02 14°0 0'0
1789°5 11°75 12°22 -{-o‘gg‘ . 1346'5 14'83 14‘29 ——0'0111
1791°5 13°00 12’20 —o0° 1847°7 14°64 1463 -—o0'0
1792°3 12°42 12°20 —0°22 18485 14°58 14’72 —+o0'14
15(9)3‘6 12‘5§ 12‘(1)5 10'% igggu 15°37 1484 ——g‘gg
18053 11°5 12° o 03 15°25 14'93 —O°
1210'5 11°62 12'08 +oul;g iggxz 15°00 15'12 —{—g:;g
1811°5 12°25 12°'09 —0O° 3 15°50 1526 —
1814's 11'83 12°14 —+0°31 1858°8 15°57 15:89 +0:32
18208 12°54 12°33 —o'2T 1859°5 1628 1597 ——0‘3;
1222'7 12°go 12°36 —0'24 1220'8 12'g7 ;ggg —g':;)s
22°2 13°00 2 —or : 16 —
1823'6 Ig'oo ;232 —2'5; 1873"; 17‘2:75 1738 o015
18242 12°67 12'49 —o'18 I 1887's 17°67 17'51  —0'16
1831°'7 13°40 12'9g9 -—o0'4r | 18890 17723 17°51 +o0°28
1832°4 13°00 1305 —oos || 18g0'5 | +[17°50] 1I7°51 ...
1833'5 | 41275 +13'14  +039 i

S. Doe, 25

12
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UNITED STATES COAST AND GEODETIC SURVEY.

Secular variations of the magnetic declination, dip and intensity—Continued.

QUEBEC, CANADA—Continued.
DIP AND INTENSITY AT QUEBEC.

No. Date. o. H, F, References.
-3 /
1842, Sept. 1. 77 153 0°1394 Sir J. H. Lefroy and Lieut. C. Younghusband.
. 06218 Near Artillery Barracks.
1845, June 23. 77 088 o'1400 3 Sir J. H. Lefroy and Lieut. C. Younghusband.
Near Wolfe and Montcalm monuments.
2 1859, June 18, 19. 77 17°§ ©°1379 0°6270 C. A. Schott, U. S. Coast Survey. Near Wolfe's
monument.
3 1879, Sept. 16, 19. 76 45'T 0°1431 06243 J. B. Baylor, U. S. Coast & G. S. Near Wolfe's
monument.
CHARLOTTETOWN, PRINCE EDWARD ISLAND.
@==46° 14/ A=63° 27/ W, of Gr.
No Date. D. References and remarks.
© e
I 1833— 19% W. | P. Barlow’s isogonic chart,
2 1842, June. 21 o3 W. | Capt. Bayfield, R. N,
3 1857, May. 23 o02W. |)]
4 1858, May 18. 22 54 W.
5 1859, May 20. 22 51W. N
2 1860, May 17. 22 30W. t Capt, Orlebar, R. N,
7 1861, May 14. 22 45 W.
8 1862, May 27. 23 I19W. |}
9 18753 23 o3 W. (]
10 1876°3 23 32W.
1 18793 23 54 W.
12 1880°3 22 49 W. | { British officers, U. S, Hydr. Office Doc. 1092, Washington, 18¢5.
13 1881°3 22 55 W.
14 1882°3 22 51W.
1883°3 22 52 W,
15 1883, Aug. 29. 24 o2 W. | Lieut, J. C, Rich, U, S. N. | Red’'nto town—45/. Mean of 3val-
1883, Sept. 22, 24 19W. | Lieut, R, B. Peck, U.S. N, ues 23° 14/,
16 1886°3 22 42 W. | British officers, U. 8. Hydr. Office Doc. 1o9a, Washington, 189s.
17 1888— 22 52W. | U, S. Hydr. Office, Chart No. 1068, variation decreasing 2/ annu-
ally. [Possibly a computed value.]

D= +15°50- 7'72 sin (1°05m + §8°°6).

An approximate expression,

F_Date. Obs’dD. p. CompdD. C—O. Date. Obs’d D. p. Comp'dD. C-—O.
[+ o o o o o

1833°0 +419°s0 Y% 42054 104 1876°3 “+23°53 +2320 —0°33
1842°4 21°05 21'47 +0°42 18793 23°'90 2322 —O0'68
1857°4 23°04 22'57 —0'47 1880°3 22°82 23'22 4040
18584 22°QO 2263 —O0°27 1881°3 22°92 23°22 0730
18594 2285 2268 —o'17 18823 2285 2321 4036
1860°4 22°83 22'73 —0'IO 1883°6 23°24 23°20 —0°04
1861°4 22'785 2278 o003 1886°3 2270 23'17 4047
1862°4 23°32 22'83 —o0°49 1888°5 [+2287] % 2313 4026
1875°3 | +23'05 +23'19 o014

No observations (so far as known) for dip and intensity at Charlottetown,
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Secular variations of the magnetic declination, dip and intensity—Continued.

MONTREAL, CANADA.

P=45° 30/'5 A:=73° 3476 W. of Gr.
[MoGill University.)
No. Date. D. References and remarks.
o /
1 2700— 14% W.! C.& G. Survey Bulletin No. 6.
2 1749, Aug. I. 10 38 W.! M. Gillion in P. Kalm's travels, etc. London, 1771. Vol 3.
1750— 104 W.| C. & G.Survey Bulletin No.6, Not used.

3 1785— 8 24 W.| Surveyor-General Holland,

4 1793, July 26. 8 15 W.| J.McCarthey.

5 1814— 7 45 W.! Becquerel,

3 1834— 8 oo W.| Capt. Bayfield, R. N.

7 1835— 9 50 W. Communicated by V, Colvin,

8 1842, Aug. 8 576 W.| Sir J. H. Lefroy.

9 1859, July 20. 12 21 W.| C. A, Schott, U.S, Coast Survey. Grounds of McGill University.
10 1879, Sept. 25. 13 40'5W.| J.B.Baylor, U. S, Coast & G.S. Grounds of McGill University.
11 1893— 14 24 W.!| U.S. Hydr. Office. Chart No. 1353, withnote: increasingannually

3/. [Probably a computed value.] :
D=+411°87-+4'33 sin (1'q5 m—18°'8)
Date, Obs'dD. p. Comp'dD. C—O.
=] o o
1700'0 | +14'75 ¥ +1547 +0'72
1749°5 10°63 10°71 +0'08
1785°5 840 786 —o'54
17936 825 761 —0'64
1814°5 775 780 o005
18345 8:00 g'o1 -1°01
1835°5 9'83 9'10 —0'73
1842°6 897 9'74 077
1859'5 12°35 I1'49 —0°86
1879°7 13767 13'63 —o0'04
18935 | 414°40 +14'89 o049
DIP AND INTENSITY AT MONTREAL,
No. Date. e H, F. References.
o ’

1 1833— 77 06 iioi. eeies Capt. Back, R. N.

2 1838— 76 19(?) .oeeeh eeienn Estcourt.

3 1842, Sept. 16. 77 131 0’1400  0'6326 Sl{) ] H.kLefroy. At St. Helens Isle, near artillery

arracks.
{1843,Apr. 25,29. | 77 088 0'1411 0'6344 Sir J. H. Lefroy.
4 1843, Aug. | ........ 01433 0°6280 Dr. A. D. Bache,
g .

5 1845, June 20. 77 085 0'13 0°6241 Lieut. C. Younghusband. Foot of Mountain.

6 1859, July 20. 76 51°4 0°1434 0'6307 C. A. Schott, U. S. Coast S. Grounds of McGill
University.

7 1879, Sept. 25. 76 25°7 01471 0'6270 J. B. Baylor, U. S. Coast & G. S. Grounds of
McGill University.

©® =177°'08 — 0°0I1 I 72 — 0'000 382 3
H =0140 2 + 0°000 015 #¢ - 0°000 007 3 nt

Date. Obs’d 8,  Comp'd ©. c—0 Date, Obs’d H. Comp'd H. C—O0.
o [ [ o

1842 0’1400 01405 | -+0'0005

1833’5 | 7710 7716 | +o0°06 18434 o1gss  o1gos | — 18

18427 | 77°22 7714 | —o0'08 18455 | 01389 ©o1403 | + 14

1843'3 | 77°1§ 77'14 | —o'or 1859’5 | 01413 o410 | — 03

1845°5 77°14 77°12 — 002 1879°7 01471 0’1471 00000

1859'5 | 76'86 76°94 +0'08 , i

76°43 7641

LIS?W
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Secular variations of the magnetic declination, dip and intensity—Continued.

MONTREAL, CANADA—Continued.

COMPUTED DECENNIAL VALUES.

Date, D. e H. K
(4 (o] o
1830 + 87 728 ¢ SN
1840 9'5 77°15 0°'1408 06331
. 1850 10°5 7708 402 271
1860 11'6 76'93 411 240
1870 12°6 7670 434 233
1880 13°7 76°40 472 260
1890 14°6 7602 525 312
1900 “+15°'4 75°57 0'1592 0°6388
EASTPORT, ME.
P=44°54"°4 A==66059'"2 W, of Gr.
{Fort 8ullivan.]
No. | Date. D. References and remarks.
|
o /
1, 1604-1612. 17 32 W.| Champlain. Observed on Douchet Island, St. Croix River.
| 1620, about, 13°4 W.| R. Dudley’s Arcano del Mare. Not used.
| 13 W.| Edm. Halley’s Tabula Nautica.
2 1700— 13°3 W.| C.& G.S. Rept. for 1888, p. 306; value deduced from observa-
tions at 17 stations.
3 1750— 11°4 W.| C.& G.S. Rept. for 1888, p. 308; value deduced from observa-
tions at 19 stations.
4 1775— 12 40 W.| Des Barres’ Atlantic Neptune. At Grand Menan Island.
5 1797— 12 19 W.!| Chart of mouth of St. Croix River. Red’'n to Eastport—j5’.
6 1833— 14% W. | P. Barlow’s isogonic chart. '
1857, Sept. 16, 19. 15 21'1 W.| G.W.Dean, U. S. Coast Survey, at Calais. Not used. i
7 1860, Aug. to Dec. 17 §7't W. | G.B. Vose, U. S. Coast Survey. =g,
8 1861, Jan. to Dec. 17 592 W.| G.B, Vose and S, Walker, U. S. Coast S. sop |
9 1862, Jan. to Dec. 18 006 W.! 8. Walker, R. H. Talcott, and E.Goodfellow,U.S.Coast S, [# §2 !
10 1863, Jan. to Dec. 18 o023 W.| E.Goodfellow, U.S. Coast S. + § g ;
1I 1864, Jan. to July, incl. | 18 o037 W.| E. Goodfellovyé, A. T. Mosman, and H. W, Richardson, |2 py |
U. 8. Coast S. - L2
12 1865, July 22-25. 18 o6t W.| H.W. Richardson, U. S. Coast S, b £O
13 1873, Sept. 2, 3. 18 s56'0 W.| Dr. T, C. Hilgard, at Fort Sullivan.
14 1879, Aug. 27, 28. 19 078 W.
15 1887, Aug. 24-26. 18 352 W. [} ]. B. Baylor, U. 8. Coast & G. S. Parade Ground, Fort Sullivan.
16 1895, Aug. 10, I1. 18 532 W. o Co

D=+415°"184-3"79 sin (1257 +4-31°°1)

Date. Obs’d D. p. Comp'dD. C—O. Date, Obs’d D. p. Comp'dD. C—O.
o (] [ o o ]
16080 “+17°53 14 41895 4142 1862°5 41801 +17'92 —0'09
1700°0 13°30 A 1364  +0°34 || 18635 1804 1798 —o'0b
1750°0 11°40 11'38 —0°02 1864°3 1806 1802 —o'04
1775°5] 12°67 1181 —0'86 | 18656 18°10 18'09 —o'ol
1797°5 12°32 13’01  +0°'69 18737 18'93 1846 —o°47
18330 14°50 }74 1581 41°31 1879°7 19°13 1868 —o0'45
1860°8 17°95 1728 —o0°'13 18877 18°59 1887 4028
1861°5 +17°99 +17'86 —0°'13 18956 | 41889 +18:97 <-0'08
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Secular variations of the magnetic declination, dip and intensity—Continued.

EASTPORT, ME.—Continued.
DIP AND INTENSITY AT EASTPORT.

{7 No. Date. 0. H. F. References.
| c !
S 1860, Jan. to Dec. 75 53°1 0'1§25 06252 G. B. Vose, U. S. Coast S. ) g
L2 1861, Jan. to Dec. 75 sI1'0 0'1525 0'6238 G.B.Voseand S. Walker,U.S.CoastS. |O r,
3 1862, Jan, to Dec. 75 48°5 0'1523 06211 S. Walker, R, H. Talcott and E.|.Y 2,
: Goodfellow, U. S. Coast S. o 55
4 1863, Jan. to Dec. 75 483 0'1526 06225 E. Goodfellow, U. 8. Coast S. ?0;; =
5 1864, Jan. to July. 75 45'8 0°1528 06215 E. Goodfellow, A. T. Mosman, II. g 7=
W. Richardson, U. S. Coast S. =g &
6 1865, July 22-25. 75 44°7 0°'1529 06211 Prof.H.W.Richardson, U. S.Coast S./ «
7 1873, Aug. 28-Sept. 4. 75 243 0'1551 06155 Dr. T. C. Hilgard. At Fort Sullivan.
8 1879, Aug. 27, 28. 75 1272 0’1570 0°6146 X
5 | 18h Aus 2T Isoae onl e } 1. é}ﬁlﬁiilfr' U. S. Coast & G. S. At Fort
10 1895, Aug. 10, 1I. 74 37°6 0'1598 076028 :
() =76°:31—0°'039 2 M- 0°000 053 4 *
H =0"1502+40"000 183 72+0°000 000 6 77:*
Date, Obs'd 8. Comp'd O. Cc—0, Date Ohs'd H. Comp'd H. c—0
[+ o L] L] o] [+
1860°5 7588 75'0 +o002 1860°5 0°1525 0'1522 —0°0003
1861°5 ‘85 ‘86 +- -or 1861°5 25 23 — 2
1862°5 ‘81 ‘82 + ‘or 1862°5 23 25 —~+ 2
1863°5 ‘8o 79 — oI 1863°5 26 28 - 2
1864°3 76 76 ‘00 18643 28 29 -} 1
18656 74 71 — ‘03 1865°6 29 32 + 3
18737 ‘41 ‘41 “00 18737 st 49 — 2
18796 75°20 75°19 —~ *0I 1879'6 70 62 — 8 |
1837°6 74°90 74°91 + -or 1887°6 73 79 + 6
18956 7463 74°63 ‘00 1895°6 01568 0°1598 o
COMPUTED DECENNIAL VALUES.
Date. D. e, H, ¥.
] -]
1860 +4-17°79 75°'92 0'1521 06252
1870 18°32 75°55 41 176
. 1880 1871 75°18 62 107
1890 1892 7483 o158y 053
1900 +19'0 74°48 0'1608 06010
BANGOR, ME.
P==44° 48’2 A =68° 46’°9 W. of Gr.
[Thomas Hill.]
No. Date. . References and remarks.
] 4
b 1805— 1 15 W. .
2 1837— 13 o4 W, }J. Herrick.
3 1840— 13 22 W.| N. Barker.
4 1844, June to Oct., incl. | 14 29 W.| W. P. Parrott and S. Nott. .
5 1857, Oct. 13, 14, 15. 15 19'9 W.| G. W. Dean, U, 8. Coast 3. On Thomas Hill.
6 1879, Aug. 21. 16 293 W. .
7 1890, Aug. 20, 2I. 16 556 W, }J. B. Baylor, U. S. Coast and G. 8. On Thomas Hill.
8 1895, Aug. I, 2. 16 574 W.
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Secular variations of the magnetic declination, dip and intensity—Continued,

BANGOR, ME.—Continued.
D+ 13°°60+ 3'60 sin (1°30 72 + 14°°1)

Date, Obs'd D. ?. Comp’d D. Cc~—O0.
o (] o

1805°5 +11°25 + 11’11 —0'14
1837°5 13°07 1347 +o040
18405 13°37 1371 4034
1844°6 14°48 I4'05 —043
18578 15°33 15708 —o25
1879°6 16°49 16°'46 —o0'03
18g0°6 16°93 16'g1  -—o0'02
1895°6 + 16°96 + 1705 o009

DIP AND INTENSITY AT BANGOR.

No. Date. . H. B, References.
] /7
I 1841, July. 76 II'6 ...... el Maj. J. D. Graham.
2 1857, Oct. 10-16. 76 14°7 0°'1490 06265 G. W. Dean, S. Harris, 11. W.
Bache, U. S. Coast S.
i3 1863, July 10. 76 05°3 0°1477 06143 C. A. Schott, U. 8. Coast S. }On Thomas Hill.

4 1879, Aug. 21. 75 298 0'1529 06107
5 1890, Aug. 20, 21. 75 13°2 0°1540 0'6036 J. B. Baylor,U. S, Coast & G.S.
6 1895, Aug. 1, 2. 74 594 0°1558 06016

©O=176°'23 —0'005 2 — 0'000 497 11
H=0'147 240°000 117 7 -} 0°000 0OI §¢®

Date. Obs’d @. Comp’'d ©. c—o0. Date, Obs'd H. Comp’d H. Cc-0.

° ° o 1857°8 0'1490 01482 —0°'0008
1841°5 76°19 76724 ~+o°05 1863°5 477 490 + 13
1857°8 76°25 76°16 —0°09 1879°6 529 520 —_ o9
1863'5 76'09 76'07  —o0'02 18906 540 545 4+ o5
1879°6 75°50 7564 +0°'14 1895°6 0°1558 0'1557 —0°0001
1890°6 75'22 7520 —~0'02
1895°6 7499 74'96  —o'03 .

COMPUTED DECENNIAL VALUES.

Date, D. . H. F.
(-] (=]
1840 1137 76°23 ... ...
1850 14748 76°23 01472 06184
1860 15°24 76°13 485 195
1870 15°92 7593 501 174
1880 16°48 7563 521 129
1890 16°89 75'23 543  0°6053
1900 +17°1 7473 0’1569  0°5957
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Secular variations of the magnetic declination, dip and intensity—Continued.
HALIFAX, NOVA SCOTIA.
P=44°39"°6 A=63° 353 W, of Gr,
[Naval yard observatory.]

No. Date. D, ’ References and remarks.
)
-] I
[ 4 1604-1612 1Y% W.| Champlain, at Cape La Have,
2 1620, about 14 W.! R.Dudley’sArcanodel Mare, C, & G. S. Rept. for 1888, App. No. 6.
: . {13 W.| Edm. Halley’s Tabula Nautica.
3 700 1234 W.! Rough valuededuced from contemporaneousob’s. C. & G. S. Bull.
No. 6.
4 1750— 12 W.| Reference asabove.
5 1756— 12 50 W.| C. Morris.
6 1775— 13 35 W.| Des Barres’ sailing directions,
7 1798— 16% W.| T. Backhouse, plan of Halifax.
8 1818 (?) 17 28 W.| ]. Napier’s remark book.
9 1821, June to Nov. 17 36 W.  Reference as above.
10 1833— 17% W.| P. Barlow’s isogonic chart,
11 1852, Aug.—1853, Aug. | 18 46 W.| ]J. Hill, remark book.
12 1852-53. 18 51 W.| Capt. Bayfield, R. N.
13 1860, July 22. 19 5§55 W.  Capt. Orlebar, R. N.
14 1866, Apr. 1, 3. 21 056 W.| Halifax Dock Yard.
15 1873, May 15. 21 35 W.| H. M. S. Challenger. At drill ground, Dock Vard.
16 1879, Sept. 8, 10. 20 433 W.| ]. B. Baylor, U. S. Coast and G. S. Report for 1881. .
17 1890— 21 oo W,| Brit. Admy, Chart 311, with note: Mag’c Var'n nearly stationary.

D= +16°18 4-4°53 sin (1°0 m2+46°°1)

Date, OLs'd D. . Comp'dD, C—O. Date. ‘ Obs'dD. p. Comp'dD. C-—O.
(<] (] o . (<] (<] o
1608°0 41625 Y% +17°42 117 1833°0 +-17°50 +18:38 +0°'88
1620°0 14°00 Y% 1570 -+1°70 18527 1877 19'59 +0°82
1700°0 12'75 4 11'80 —0°'g5 1853°2 1885 19°62 4077
17500 12°'00 % 12'52 +4o0°52 1860°5 19°92 19°96 -+0'04
1756°5 12°83 12'85 o002 || 18663 21'09 20°'19 —O0°go
1775°5 13°58 14'02 4044 | 18734 21°58 20°42 —I°'16
1798°5 16°50 15775 —0'75 || 1879'7 2072 20°57 —0°15
1818'5 17°47 17'32 —O'I§ 1890°s “+21-00 -+20'70 —0°'30
1821°6 +17°60 +17'56 —o0°'04
DIP AND INTENSITY AT HALIFAX. .
! No. Date. . H. B, References,
o V4
x 1834, May 27. 75 33 0'1486 . ;
2 1837, Jutie 7. 72 S8 o'1547 } 0°5966 Sir E. Home. Dock Yard Observatory.
3 1838°5. 74 45 ..o ... Estcourt. Dock Yard Observatory.
4 1847°s. 75 37(?) o'1497 06026 G.W. Keely, U. S. Coast 8. Dock Yard Ob-
servatory.
5 1873, Mayj13, 15, 16. 74 482 01561 0°5954 Macleer and Bromley, H. M. S. Challenger.
Dock Yard drill ground.
6 1879, Sept. 8-10. 74 39’2 0°1592 06014 J. B. Baylor,U. S. Coastand G. S. Dock yard.
7 1881, Nov. 2. 74 29 0°1595 05962 Lieut. 8. W. Very, U, S. N. Dock yard.
O =74°'92—0'007 7 M *
H=0"150 140000 033 72 4 0'000 008 8 *}
Date, Obs’d &, Comp'd O, C—o0. Date, Obs’d H. Comp’d H. c—0, ‘
° ° ° 18359 0'1516 0’1514 00002 l
18344 75°55 7504 | —o'51 1847°5 "1497 sor | + 4
183774 74'97 75'02 | 005 18734 "1561 587 | — 4
18385 74°75 7501 | 026 1879'7 ‘1592 01588 | — 4
18734 7480 7476 | —o04 18818 | o'1s95  o1600 | +- 5
18797 74°63 7469 | —-0'04 J
1831°8 74°48 74'67 | +o0°'19 |

* An observation in 1896 demands ® =74%g4—0016 11 tAn observation {n 1896 demands H=0"151 8 40°000 130 #-}-0'000 002 85 m*
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Secular variations of the magnetic declination, dip and intensity——Continued.

HALIFAX, NOVA S8COTIA—Continued.
COMPUTED DECENNIAL VALUES.

Date. D. e, H. R,
o [

1830 +182 75°07 01529 0°5934
1840 189 75°00 ob 819
1850 19°4 74°92 oI 769
1860 19°9 74°84 13 785
1870 203 7477 43 05873
1880 20°6 74°69 0’1590  0'6025
1890 20°'7

1900 +-20°7

BURLINGTON, VT,

P=44° 28*7 A=73° 12'0 W. of Gr.
[Burlington University.)
No. Date. D. References and remarks,
] /
1 1793— 7 38 W.| Dr. Williams.
2 1805— 6 12 W.
3 1818— 7 30 W.|:]. Johnson.
4 1822— 7 42 W.
5 1826— 7 36 W.| Prof. G. W. Benedict.
6 1830— 8 10 W,
g igg;: g ;g &; J. Johnson,
9 1834— 8 50 W,
1837— 9 45 W.| Prof. G. W. Benedict. Not used.
10 1840— 9 42 W.| ].Johnson,
11 1845, June 26, 9 22 W.. Dr.]J. Locke.
12 1855, Aug. 28. 9 57t W.| C. A, Schott, U. S.Coast S. At encampment flagstaff near the
lake shore.
13 1870, Nov, 12. 10 57 W.i G. A Marr,
14 1873, Oct. 14, I15. 11 1900 W.| Dr T.C. Hilgard. At University station, .
15 1890, Sept. 26, 27. 12 o1'9g W.| J.B.Baylor, U.S. Coast and G.S. At University station.
~ D=49°g9-2'87 sin (1°40 m —8°3)
Date. Obs’d D. 2. Comp’d D. c—o0. || Date, Obs’d D. 2 Comp'dD. C—O.
' i
] o o i [~} (-] =]
1793° +7°63 +712 —o0'51 ‘ 1834°5 + 8383 +855 —o28
1805°5 6°20 74 728 4108 1840°5 9'70 894 —o0'76
1818°5 7°50 772 H0°22 1845°5 9°37 927 —O'I0
1822°§ 7'70 790 +o'20 | 18557 995 998 o003
1826°5 7°60 810 tos0 | 18709 10°95 11'02 -0'07
1830°5 817 832 o015 1873°8 I1°32 11'20 -—O'I2
1831°5 825 838 +o13 1890°7 +12°02 1Y% +412'15 +40'I3
1832'5 +842 +844 +o02

DIP AND INTENSITY AT BURLINGTON.

No. Date. . H. F. References.
] /7 ,

I 1845, June 26. 75 370 01564 0'6266 Dr. J. Locke.

2 1855, Aug. 28. 75 568 0°1579 06502 C. A.Schott, U. S, Coast S. At flagstaff north
of city.

3 1873, Oct. 13, 14, 15. 75 24'2 o°'1580 06271 Dr. T. C. Hilgard. Grounds of University.

4 1890, Sept. 26, 27, 28. 74 53°'S 0°1604 06154 J. B. Baylor, U. S. Coastand G. 8. Grounds
of University.
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Secular variations of the magnetic declination, dip and intensity—Continued,
BURLINGTON, VT.—Continued.
DIP AND INTENSITY AT BURLINGTON—Continued.

©=75°78—0"019 I m
H=0"156 9+ 0000 078 2

Date. Obs'd ®. Comp'd @. Cc—o0. Date. | Obs'd H. Comp'd II. Cc—o.
l - ___,__O —— .:_ - l N
' 1845°'5 0'1564 0'1566 +0°0002
| 1845°5 7562 75'87 +o°25 18557 0’1579 1573 - 6
1855°7 75°95 75'67 —o028 18738 o'1580 1587 + 7
18738 75°'40 7533 —0'07 18907 0°1604 0°'1601 —0°0003
1890’7 | 74'89 7500 4011
COMPUTED DECENNIAL VALUES.
Date. D. e, H. F.
=] o
- 1840 -{- 8:go 75'97 01562 06443
1850 9'58 7578 69 387
1860 10°27 75°59 77 336
187 10°96 75°40 85 288
1880 11°58 7521 0°1592 235
18g0 12°11 75'02 0°1600 1g0
1900 4-12°5 74°82 0°'1608 0°6141
ITANOVER, N. 1.
P=43° 42’3 =72° 1771 W. of Gr.
[Dartmouth College Observatory.}
. |
Jo. Date. [ D. References and remarks,
( o 7/ i
1 1765— 7 W. Pres. Wheelock.
2 1810— 4 15 W. ¢ ¢
3 1839— 9 15 W. | Prof. C. A. Young,
4 1855, Sept. 18. 10 27 W. | J.M.Clark.
5 1873, Oct. 4-11. . 10 496 W Dr. T. C. Hilgard. Near observatory.
6 1876, Aug. 3, 5. II 0§53 W F. E. Hilgard. At White River Junction.
{ 1879, Oct. 6. 10 505 W J. B. Baylor, U. S. Coast and G. 8. Near observatory.
7 1879, Oct. 7. 11 384 W feee e fe e 32 mile west of observatory.
8 1890, Sept. 20, 22, 23. 11§72 A\Y; [ < oo o T [ (YT X3

1)=+49°38- 375 sin (1°4- 1 --5°°9)

Date. ! Obs'd D. . Comp'd D. C—O.
] o o
1765°5 -4- 7'00 + 628 —o'72
1810°'§ 4°25 609 4184
1839'S 925 806 —r1°'19
1855°7 10°45 952 —0'g3
18737 10°83 1I'10 027
18766 11°09 11°33 . 40'24
1879°8 11'64 11'57 —0'07
18907 | 41195 1Y 41230 -+0°35
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Secular variations of the magnetic declination, dip and intensity—QOontinued.

HANOVER, N. H.—Continuned.

DIP AND INTENSITY AT HANOVER.

TNO' Date. 9. H, ¥, References.,
o /’
b 1873, Oct. 4-10. 75 2I°I 0'1593 0'6299 Dr. T. C. Hilgard. Near observatory,
1879, Oct. 6. 74 558 0°1604 0°6168 J. B. Baylor, U. S. Coast and G.S. Near ob-
2 servatory.
1879, Oct. 7. 75 02°7 0°1601 0'6205 J. B. Baylor, U. S. Coast and G. S. % mile
west of observatory.
3 1890, Sept. 20, 21, 22. 74 434 0°1608 06104 J. B. Baylor, U. S. Coast and G.S. % mile
west of observatory.
PORTLAND, ME.
@ ==43° 388 A=170° 16/°6 W, of Gr.
[Bramhall Hill.]
No. Date. D. References and remarks.
© /
1604-1612. 19 12 W. | Champlain, at the mouth of the Kennebec River. Not used.
1620, about. 12y Ww. R. Dudley’s Arcano del Mare.
L I {12‘4 W. Iidm. Halley’s Tabula Nautica.
700 11°8 W. ! C.and G. S. Rept. for 1888, p. 306. Value deduced from obs’ns
at 19 stations,
2 1750— 92 W. | C.and G. S. Rept. for 1888, p. 308. Value deduced from obs'ns
at 17 stations,
3 1763— 7 45 W. Prof. J. Winthrop at Falmouth.
4 1775— 8 30 W. Des Barres’ Atlantic Neptune,
5 1833— 10 W. | P. Barlow’s isogonic chart,
6 1845, June 4. 11 28'3W. Dr. J. Locke.
7 1851, Aug. 18, 20, IT 4171 W, J. E. Hilgard, U. S. Coast Survey. At Bramhall Hill.
8 1859, July 15. 12 20 W. At Bramhall Hill.
1863, July 6. 12 181 W. }C. A. Schott, U. S. Coast S. { At Munjoy Observatory, Notused.
9 1863, July 15. 12 282W. At Bramhall Hill.
10 1864, Aug. to Dec. 12 437 W.
11 1865, Jan. to Dec. 12 42°3W. Prof. 1. W. Richardson, U. 8. Coast S. At Bramhall Hill.
12 1866, Jan. to Mar., incl. | 12 429 W.
13 1873, Sept. 8, 9, II. 12 43'6W. | Dr. T. C. Hilgard. At Munjoy Observatory., Red'n to
B. Hill + 10/,
14 1887, Oct. 14, 15. 13 SI'oW. J. B. Baylor U. S. Coast and G. S. At Bramhall Hill,
15 1895’ Ju]y 26, 27' I4 16.2 W' (X1 (13 13 [ “ “ " 1] [ e

D=-11°"40 4 328 sin (1°30 m 4 2°7)

Date. Obs'dD.  p. Comp’dD. C—0, | Date. Obs'd D, p. Comp'dD. C—O,
[} o (o] o (o] [~

1700°0 +12'10 +12'16 +o0°06 18635 | +12°47 “+12'59 H0°'I2
17500 9°20 885 —o°35 18648 12'73 12°70 -—0°'03
17635 7775 837 o062 1865°5 12°71 12'74 +0°03
1775°5 8:50 819 —o'31 18661 12'72 13°77 -to'os
18330 10°00 10°31 4031 18737 12°89 13°27 +0°38
18454 11°47 11°27 —o0°'20 1887°8 13'85 14°'04 +0°19
1851°6 11°69 11'74 o005 18956 | 41427 41430 o003
1859°5 +12°33 “+12°31 —o0°'02
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PORTLAND, ME.—Continued.

DIP AND INTENSITY AT PORTLAND.
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qu' Date. e. H. ¥, References.
I
o /
I 1845, June 2. 75 137 o158 06197 Dr. J. Locke.
2 1851, Aug. 15, 20, 75 14°1 0'1591 06242 J. E.nHilgard, U. 8. Coast S, On Bramhall
Hill,
3 1859, July 15. 74 567 0'1593 0'6137 C. A.Schott,U. S. CoastS. On Bramhall Hill.
{1863, Ju]y 6. 75 046 0'1577 0'6123 e X LY AT [T Munjoy [
4 1863, ]uly 15. 75 05°'9 0'1583 0'6156 T3 X [T IS [
5 1864, Aug. to Dec. 75 09°'§ 01593 06220 Prof. H. W, Richardson, | At Bramhall Hill
6 1863, Jan. to Dec. 75 083 0'1595 06219 o o« Magnetic Ob-
7 1866, Jan. to Mar. 75 07°'4 0'1593 06210 e ¢ servatory.
8 1873, Sept. 8, 11. 74 57'9 0'1601 0'6171 ( Dr. T. C. Hilgard. On Munjoy Hill,
9 1887, Oct, 14, 15. 74 300 0'1628 0°6095 ].B. Faylor, U.S. Coast and G. S. On Bram-
i hall Hill.
10 1895, July 26, 27. 74 046 01664 0°6065 | J.B.Baylor, U. 8. Coastand G. 8. On Bram-
| halil Iill.
©=175°'214-0"001 I 71— 0000 548 2
H=0'158 5—0°000 017 M 4 0°000 004 O :?
=
Date. Obs'd 8. Comp'd ©, c—oO. Date. i Obs'd H. Comp'd H. Cc—o0.
° ° ° 18454 o'1580 0°1586 - 0°0006 l
1845°4 75'23 75°20 —0'03 18516 ‘1591 58s — 06
1851°6 7524 ‘21 — 03 1859°5 *1593 587 — ob
1859°5 7495 17 {22 1863°5 ‘1580 590 - 10
1863°5 75°09 ‘12 - 03 18648 1593 591 - 02
18648 75°16 11 - '0§ 18655 ‘1595 592 — 03
1865°5 75°14 ‘09 — ‘o5 1866°1 ‘1593 *1592 — or
1866°1 75°12 75°09 — 03 18737 ‘1601 1603 + 02
18737 | 74'96 74'93  — ‘03 18878 '1628 1635+ o7
18878 74'50 74°47 — ‘03 1895°6 0°1664 0'1659 —0°0005
18956 74-08 74°12 -+ 0'04 L
COMPUTED DECENNIAL VALUES.
Date. D. e. H. ¥.
o o
1840 +10°82 75°15 0'I591 0'6208
1850 11°'56 7521 1585 209
1860 12°29 75°17 ‘1587 200
1870 12°97 7501 1597 176
1880 13°58 74°75 1616 144
1890 14'08 7438 ‘1642 098
L 1900 +14°4 73°90 01675 06040
RUTLAND, VT.
@=43° 367°2 A=72° 550 W, of Gr.
[City Park.]
No. Date. D. References and remarks. |
o Y P
b¢ 1789, fbfm 7 o3 W,
2 1810, May. 6 o4 W, !|:Dr. Williams.
3 1811, Sept. 6 o1 W,
| 4 1859, July 21. 9 49 W. | C.A. Schott, U. S. Coast S. Near post-office.
5 1873, Oct. 17, 18. 10 402 W.| Dr. T. C. Hilgard. Near POSt'che-
6 1879, Oct. 14, Is. 11 o09'0o W. | J. B. Baylor, U. S. Coast & G. b Near post-office.
7 1890, Oct, 1, 2. 11 326 W. | J. B. Baylor, U. S. Coast & G. S. In city park.
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Secular variations of the magnetic declination, dip and intensity—Continued.
RUTLAND, VT.—Continued.

D=+ 9°80+4 3°44 sin (142 m — 21°°3),

Date, Obs’d D. 2. Comp’d D, CcC—o0.
o o [+]
1789'3 | + 7°05 +652 —0°53
1810°4 607 644 ~+o0'37
18117 6'02 647 4045
1859°6 9'82 9'34 —0¢8
1873°8 . 1067 10°54 —0'13
18798 11°15 11°03 —0'12
1807 | ++11°54 1% +1185 +o31

DIP AND INTENSITY AT RUTLAND.

No. Date. o. H. F. References.
|
h ] /
I 1859, July 21. 75 198 0°1597 06308 C. A. Schott, U. S. Coast S. Near post-office.
2 1873, Oct. 16, 17, 18. 75 ©O5°'I 0°1610 0°6257 Dr. I. C. Hilgard. Near post-office.
3 1879, Oct. 14, 15. 74 49'5 01637 06253 J. B. Baylor, U. S. Coast & G. S. Near post-
. office.
4 1890, Oct. 1, 2. 74 21°§ 071638 06076 J. B. Baylor, U. Coast & G. S. In city park.

©@=75°70—~0'031 O m

COMPUTED DECENNIAL VALUES.

Date. Obs’d . Comp'd ©. ‘ Cc—0. ’ Date, D. .
— o
4] <] || [} 4 [ o

1859°5 75733 7541 | +008 I 1850 + 855 7570
18738 7508 7496 | ~—o0'12 1860 938 75°39
18798 7482 7478 —0'04 1870 10°22 75'08
18907 74°36 74°44 o008 1880 I1°05 74°77

1890 11°80 74°46

1900 +12°¢ 7415

PORTSMOUTH, N. H.
@=43° 04/'3 A=70° 427'5 W. of Gr.

{Newcastle Light-Houase.]

No. I . Date. D. References and remarks.
-3 7/
I 1771— 7 46 W.| Holland,
2 1775— 7 45 . W.| Des Barres’ Atlantic Neptune.
3 1833 — 8 45 W.| P. Barlow’s isogonic chart.
4 1844-45. 9 47 W.! Maj.]. D. Graham, U. S. E. At Boiling Rock.
5 1850, Aug. 28, Sept. 2. | 10 302 W.| J]. E. Hilgard, U. S. Coast S. At Kittery Point, Me.
6 1859, July 14. 11 150 W.| C. A, Schott, ¢ & ¢« . oo U
7 1879, Aug. 13, 14. 12 31°'3 W.| J. B. Baylor, U. 8. Coast & G. S. At Kittery Point, Me.
8 1890, A“g. 28’ 29‘ !2 44.3 w' (XX 13 (XYY (13 [ (X3 (X3 (X} 6 ¢t X




Secular variations of the magnetic declination, dip and intensity—Continued,

PORTSMOUTH, N. H.—Continned.

D=+-10°"55+3'08 sin (14 m—5°1)

Date. Obs'd D, 2. Comp'd D. Cc—0.
o ] [
1771°5 + 777 + 776 —o'o1
17755 775 7765 —o'10
18330 875 906 o031
184570 9'78 9'90  +oI2
18507 10°50 10°33 —0'17
1859°5 11°25 10°99 —o0°26
18796 12°52 12°37 —0'15
18907 +12'74 +12°97 +o°23

DIP AND INTENSITY AT PORTSMOUTH.
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[ No. Date, Q. H. F, References,
o 7’
l I 1850, Aug. 29, Sept. 4. 74 57°2 0'1614 0'6216 J. E. Hilgard, U. S. Coast S. At Kittery
: - Point, Me.
2 1859, July 14. 75 04°2 0°1612 06257 C. A. Schott, U. S. Coast S. At Kittery
[ Point, Me.
I3 1879, Aug. 13, 14. 74 262 0'1654 0'6166 J. B. Baylor, U. S. Coast & G. S. At Xit-
' tery Point, Me.
4 1890, Aug. 28, 2q. 74 ©04°'S 0'1657 06040 J. B. Baylor, U. S. Coast & G. S. At Kit-
tery Point, Me. -
©=175°"12—0024 O 2,
COMPUTED DECENNIAL VALUES,
Date. Obs'd 8. Comp'd ©. Cc—O0. Date, D. e.
o o o ! o (=]
18507 7495 75°'10 4015 1850 . 1028 75°12
18595 7507 7489 —o0'18 1860 1 II'o3 7488
1879'6 | 7444 7441 —0'03 1870 11'75 7464
1890°6 7408 - 74'15 +4-0°07 1880 12°40 74°40
1890 12°94 74'16
1goo +13°3 73'92
CHESTERFIELD, N. H.
@=42° 53/°5 A=1%2° 24’ W. of Gr.
No. Date. D. References and remarks. R
] /
I 1813'0 6 25 W.
2 18150 6 12 W.
3 1817°0 6 o3 W.
4 1819'0 6 o2 W.
5 1821°0 6 o4 W.
6 :g;s:g g 21 &/, Nathan Wilde. The original series has been qhanged from annual to
Z; 182‘;'0 6 % W, biennial values by taking means of consecutive years.
9 18290 6 56 W
10 1831°0 7 o8 W.
I 1833°0 7 22 W,
12 1335'0 7 37 W.
13 1837°0 7 55 W. |] A C. Twining. . .
14 1874, Oct. 4. 10 22'6 Ww. Dr. T. C. Hilgard. One mile east of Factory Village. .
15 | 1890, Sept. 14,16, | 11 12'7W. : J. B. Baylor, U. S. Coast & G. S. One mile east of Factory Village
(1874 station).
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CHESTERFIELD, N. H.—Continued.

D=+-8°67+ 322 sin (145 m—1°°9) 4 0°21 sin (9 7 4- 168°
n 9

Date. Obs’d D, p. Comp'd D. C-—-O. Date. Obs'd D. p. Comp'dD, C—O.
o o o (-] o (-]
1813'0 | 4-6°42 +596 —o046 1829'0 | + 6°93 + 687 —o0b6
1815°0 620 5'99 —o°21I 1831°0 713 707 — o006
1817°0 605 605 0'00 18330 737 7'29 —o08
1819°0 603 6’12 4009 1835°0 7°62 7’50 —O'12
1821°0 607 622 o015 1837°0 7°92 769 —o0°23
18230 6°35 6°35 0°00 18747 10°45 10°57 - o012
18250 6°62 6's1 —o'II 1890°7 “+11°22 +11°39g < 017
1827'0 | 4-6°67 +668 +o0o1 ;
DIP AND INTENSITY AT CIHESTERFILLD.
I No. ’ Date. . H. K, References. j
o /
1 1874, Oct. 4. 74 2477 01659 0'6175 Dr. T.C. Hilgard. One mile east of Factory Vil-
lage.

2 1890, Sept. 14, 16, 73 54'7 0'1677 0'6051 J. B. Baylor, U.S. Coast & G.S. One mile east
I I of Factory Village. N
NEWBURYPORT, MASS.

P=42° 48’9 A=70° 49’2 W. of Gr.

No. Date. D. References and remarks.
o /
1 1750— 8 14W.| C.&G.S.Rept.for 1888, p. 306, deduced from obs'ns at 17 stations,
2 1775— 6 45 W. Des Barres’ Atlantic Neptune. .
3 1781— 7 18W. | Dr. Williams.
4 1833— 84 P. Barlow’s isogonic chart.
5 1850, Sept. 18, 19,20, {10 06 W. | ]. E. Hilgard, U. S. Coast S. On Plum Island.
6 1859, July 13. 10 58W. | C.A. Schott, ¢ ¢ e 0w ‘e
7 1887, Oct. 19, 20. 12 12W. | J.B.Baylor,U.S.Coast &G.S. ¢ ¢
1
D= -} 10°°07 - 302 sin (135 m — 1°°0)
Date, Obs’d D. 2. Comp'd. C—O.
- ° o [+
17500 [+ 823 ) 4+ 797 —026
1775°5 6'75 7’11 +0°36
1781°5 7°30 706 —o0'24
1833°0 8s0 X% 884 o34
1850°7 10°09 10'07 —0°'02
1859°5 .10°97 10069 —o0°28
18878 +12°20 +12°38 +o018
DIP AND INTENSITY AT NEWBURYPORT.
No. Date. 0. H. ¥, References.
o 4 c
1 1850, Sept. 18, 19. 74 54°9 01628 0'6254 J. E. Hilgard, U. S. Coast S. On Plum Island.
2 1859, July 13. 74 52°9 01627 06238 C. A. Schott, ¢ « o« e 0 ‘e
3 1887, Oct. 19, 20. 74 OI'I 0°1662 0'6038 J. B. Baylor, * ¢ “&G.S.« ¢ ¢
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THE AMIRICAN

SCENIC and HISTORIC PRESERVATION SOCIETY.

Tribune Building
New York City
March 3rd, 1910.

Hon. O. H. Tittmann,

Superintenient, C. & G. Survéy,

Waeshington, D. C.

Dear Sir:

Referring to our recent correspondence in regard to the
seculer variation of the magnotic declination in the vicinity of
New York, it occurs to me that perhaps I can in a very small meas-
ure, reciprocate your courtesy in sending me the two Governmoent
publicatiors, by calling your attention to an error which may have
some bearing on the future deductions of your expert on the subject
of the magnotic declination in the vicinity of New York. 1In the
table on page 207 of the Report for 1905, Part 2, Appendix No. 1,
it is stated: "H. Hudson, on his third voyage found 8 degrees west
on the Jersey shore a little bolow the motth of the Hudson River.
Probablo error plus or minus 2° estimated." The date opposite this
refoerence is "1609, Sept." Thu date should be“Sept 2: Referring now to
page 191 of the same publication under the heading "Alvany", N. Y." {#

the following entry: "1609, Sept. 13, 13° West. Rohert Juet, sailing

master of ¥bndrick Hudson's ship the "Helf Moon" on tide water of Up-

por Hudson. Communicated by Verplanck Colvin 18¢3." Mr. Colvin is in



error in locating this observation on the upper Hudsons Hudscn was in
New York harbor, according to the unanimous interpretation of Juet's
Journal, until and including September 11th. On September 12th he entored
the Hudson River proper and anchored somewhere opposite the present City
of New Yorks. On the 13th, the datv of the observation, quoted by Mr.
Colvin, ho was still opposite the upper part of New York City ér that
vicinity, because his Journal of the 14th shows that he was obliged to
proceed 12 leagues farther before he came to the narrow passage between
Stony Point and Ver Planck's Point. So far as present investigation
goes, therofore, the observation showing a magnetic declination of 13°
mas made near the northern boundary of New York City.

As on page 207, your expert intimatocs a probadle error of 2°
when Hudson's cbasrvation showoed a declination of 8°, and as he doosn't
intimate any error in connecticn with the observation of the 13th showing
13° variation, it may bo that he would like to conasider these figures
further in a futune publication.

Yours very truly,
(signed) Edward Hagrman Hall,

Secrotary.

S /RF.
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Secular variations of the magnetic declination, dip and intensity—Continued.

WILLIAMSTOWN, MASS.

P==42° 4278 A=173° 137°4 W. of G,
[Astronomioc observatory.]
e -
No. Date, D, References and remarks.
o v

b4 1750— 7 32 W. | C. & G. Survey Bulletin, No. 6.
2 1786— 5 52 W. | Dr. Williams.
3 1833— 6 15 W. | Prof. A, Hopkins,
4 1837_ 7 45 W. “ ‘¢ . "
5 1876, July 28, 29. 10 31 W. | F.XE. Hilgard. At North Adams.
6 | 1886, Aug. 22. 10 21 W. | A, Walker and Prof. T. H. Safford. Williams College Meridian.

D= 18°84 + 3°13 sin (1'4 m — 14°°0)

Date. Obs'd D, ». Comp'd D, Cc—o0,
o o o

1750'0 | + 7°53 + 747 —o0'06
1786°5 587 5'79 —oo8
1833°0 6°25 695 +o0°70
1837°5 7'75 7°21 —0'54
18766 10°52 10'07 —045
1886°6 +10°35 +-10'73 “+0°38

DIP AND INTENSITY AT WILLIAMSTOWN, MASS,

T
2
2

Date, 0, H, . References,

o I's

1 1876, July 28, 29. 74 15°'3 0’1710 0'6302 F. E. Hilgard. At North Adams,

L

ALBANY, N. Y.
@ =42° 39’2 A=173° 45’8 W, of Gr.
{State capitol.]

No. Date. D. References and remarks,
=
o v
1580— 10% W. | De Isogonen in the XVIen XVII Eeuw., proefschrift door W.
Van Bemelen, Utrecht, 1893. Not used.
b¢ 1609, Sept. 13, 13 W, Robert Juet, sailing master of Hendrick Hudson's ship, the

Half Moon, ontide water of upper Hudson. Communicated
by Verplanck Colvin, 1893,

1610— 12 W. De Isogonen, etc., W, Van Bemelen, 1893. Not used.
2 1625 about 12°2 W. | R. Dudley’s Arcano del Mare, App. No. 6, C. & G. S. Rep. for
1888.
1640— Ir . Ww. .
1665— . 12 W. | } W. Van Bemelen’s isogonic charts. Not used.
1680— 12 W.
1686— 9 o9 W. | Van Rensselaer’s patent. R
3 {1686— 10 33 W.| From a parchment map in City Engineer’s Office, bearing
date of Jan., 1773, and referring to the charter of the city.
Communicated by Horace Andrews, city engineer, 1891,
Weighted mean used in the discussion.
4 1712— 9 14 W. | Reference as for No, 3. (Horace Andrews, 1891.)
5 1735— 7 40 W.| From notesby].R. Bleeker, surveyor. Communicated by Ver-

planck Colvin, 1893,

6 1764— 6 46 W. | From a parchment map in City Engineer’s Ofﬁ'ce, bearing date
of Nov. 29, 1800, and referring to boundary lines of the city.
Signed by Simeon De Witt and John E. Van Alen, Com-
municated hy H. Andrews, 189I.
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Secular variations of the magnetic declination, dip and intensity—Continued.

ALBANY, N. Y.—Continued.
No. Date. D. References and remarks.
o s
7 1766— 6 24 W.| From a parchment map in City Engineer’s Office, bearing date
of Jan,, 1773. Signed by J. Van Rensselaer. Communicated
by H. Andrews. 1891.
8 1768— 6 39 W. From notes by J. R. Bleeker, surveyor.
9 1787— 5 03 W. | Records of Livingstone Manor; referred
to Albany, 5° 34/.
10 1789— 5 27 W. New York Documentary History. Communicated by
II 1798, Apr. (?). § 0o W. | Note from Prof. Joseph Henry, deduced Verplanck Col-
from obser’s of 1825. vin, Jan. 23,1893.
12 1805, July 30. 4 58 W. | Simeon De \Vltt Surveyor General
13 1807, Sept. 4. 5 43 W. b ¢
14 1817, Oct. 4. 5 44 W.
15 1818, Aug. 1. 5 45 W. } ‘ o ¢ “
16 1825, Apr. 24. 6 oo W.
1828, Sept. 6 14 W.
17 {1828, Sept. 20. 6 16 W.
8 ig;g: ?SE:' 22. g ;g &,/ Geological Report, State of New York,
{ 1831, May 5. 6 25 W.
19 1831, May. 6 32 W,
1831, Nov. 5. 6 40 W. Regent s Report.
20 1833, Nov. 6 40 W, t Communicated by Verplanck Colvin, 1893.
21 1834, Oct. 1. 6 40 W.
22 1836, Oct. 29. 6 47 W. “ b
23 1847, Nov. 7 35 W.
24 1855, Aug. 31. 7 547 W. | C.,A.Schott,U.S.Coast Survey. AtGreenbush, opposite Albany,
25 1856, Sept 1. 8 392W.| K. Fnesach corrected for diurnal variation 8°
26 1858, May 12, 13, 14. 8 170W. | G.W. Dear)l U. S. Coast S. At Dudley Observatory (o1d
i location
27 1874, July 25. 9 o9 W. Verg)lanck Colvin. At his residence in ¢=42° 39’'7, A==73°
28 1879, Oct. 21, 24. 9 517W. | . B Baylor, U. S. Coast & G. S. At Dudley Observatory
station of 1858.
29 1880, Apr. 10. 10 14 W.
30 1881, Apr. 30. 10 20 W,
31 1882, Apr. 1o 12 W,
32 | 1883, June. 1o 17 W. | yerplanck Colvin. At his residence between Western avenue
33 I%“' ﬁme 3. fo 24 &7, arxgd State street; position as above (1874). The station is
3¢ | 1005, May 22. fo 13 . marked by a brownstone monument. Communicated Jan,
35 1886, June 5. 10 16 W. 27 18
36 1887, June 28. 1o 21 W, 3, 1993
37 1888, Apr. 25. 1o 24 W.
38 1889, May. 10 23 W.
1890, July 19. 1o 22 W,
39 {1890, Oct. 7, 8 10 101W. | J.B. Baylor, U. 8. Coast & G. S. Dudley Observatory station
as in 1879 and 1858, Mean value used.
3? igg;: gf;:;. 32'2_ :g 2(7) % }Verplanck Colvin, at his residence, as before,




REPORT FOR 1895—PART II. .APPENDIX NO. 1. 193

Secular variations of the magnetic declination, dip and intensity—Continued.
ALBANY, N. Y.—Continued.

D==+48°76+3"33 sin (1°25 m—18°°0)

Date. Obs’d D. p. Comp'd D, C—O. ( Date. Obs'd D. p. Cemp'dD. C—O.

[+ o o I o o ]
16097 | -i-13'00 ¥ 1097 —2'03 18368 | + 678 + 687 H-o009
1625°'0 12°20 11'73 —0°47 1847°9 7°58 759 ool
1686°5 10°08 1100 092 1855°7 7°91 813 +o022
1712°5 923 933 —o'10 18567 8'58 820 —o038
1735°5 767 768 4-o0'0r 18584 828 832 o004
1764°S 677 603 —o74 18746 9'14 9'so +o036
1766°5 6°40 5'95 —0°45 1879°6 9:86 983 —oor
17685 665 587 —o'78 1880°3 10°23 989 —o0°'34
1787°5 557 545 —o'12 1881°3 10°33 996 —o0'37
17895 5'45 544 —oor | 18823 10°20 1003 —O°'17
1798°3 500 546 +o0'46 | 18835 10°28 10'11 —O'17
1805°6 4'97 5'57 ‘o660 1884°4 10°40 10’17 —o023
1807°7 572 561 —o°'l1 1885°4 10°21 1023 +0'02
1817°8 573 593 +o20 18864 10°27 10°30 -}0°03
1818°6 5'75 596 Ho2r 1887°5 1036 10°37 -} o0'ol
18253 6°00 625 Ho0'25 1888°3 10°41 10'42 4 o'or
18286 6'27 6'41 --0'14 1889°4 10°38 10048 Ho0'10
1830°5 630 6'52 H-0'22 18g0*7 10°27 10'57 030
18316 6°54 6'58 Ho04 1891°1 1050 10'59 +o009
18339 667 671 +o04 18929 -+ 1062 + 1070  +40'08
18348 | + 667 + 676 o009 : *

The diagram on Plate A shows the observed and computed declinations, the latter by the
s-shaped curve; apparently the horizontal needle has moved through a complete cycle of about
two hundred and eighty-eight years.

DI’ AND INTENSITY AT ALBANY.

No. Date. ] H. F. Refercnces.
] /
I 1833, Apr. b S-S & Prof. J. Henry and Capt. T. J. Cram.
2 1834, Aug. 74 40°1 ... ... Dr. A. D. Bache.
3 183s— | e 0'1650 0'6238 seose *“ and Prof. E. H. Courtenay.
4 1839, Sept. 74 501'3 ..ieeh aian. Prof. E. Loomis.
{1841, Aug. 74 399 ..o el Prof. J. N. Nicollet.
5 1841— 74 40°T ... L.l Dr. A. D. Bache.
6 1842, Oct. 21. 74 446 0°1651 0'6275 Sir J. H. Lefroy.
{ 1844, June 14. 74 402 0’1652 0'6248 Dr. J. Locke. At Albany.
7 1y 1844, June 14. 74 43I  0°'1650 06261 e “ At Greenbush.
8 1855, Aug. 31I. 75 I1'I  0°1654 06469 C. A. Schott, U. S. Coast S. At Creenbush.
0°1678 (?) 0°6455 SR
[*] 1856, Sept. 74 56 48 K. Friesach.
10 1858, May 13-19. 74 556  0°1653 06357 G. W. Dean, U. 8. Coast 8. At Dudley Ob-
servatory.
11 1879, Oct. 21-24. 74 189 01681 06217 J. B. Baylor, U. S. Coast & G. 8. At Dudley
Observatory.,
12 1890, Oct. 7, 8, 9. 74 or'o 01677 06091 J. B. Baylor, U. S, Coast & G. S. At Dudley
Observatory. .

* An observation in 1806 makes C — O ==zcro.

S. Doc. 25 13
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ALBANY, N. Y.—Continued.

DIP AND INTENSITY AT ALBANY—Continued,

@ =174°91 4 0°003 7 1 — 0000 653 M}
H=0165 2 --0°000 033 #z + 0°000 001 O Mm%

Date. Obs'd ®, Comp'd ©. Cc—o. [ Date. Obs'd H. Comp'd H. C—o0.
° ° ° I 1835°5 0'1650 0°1649 —0"0001
1833°3 7485 74'67  —o0'18 ' 1842°8 50 50 00
18346 74°67 74’70  +o03 18444 51 50 — o1
18397 74°86 7480  —o0'0b | 18557 54 54 00
1841°5 74°67 7483  +o16 | 18567 48 54 + o6
1842°8 74°74 74°85 +o'11 1858°4 53 55 -+ 02
1844°4 74°69 74'87 +o0°18 1879°8 81 71 — Io
1855°7 7518 74°91 —o027 1890°8 0’1677 0'1683 +0°0006
1856°7 74°93 74°91 —o'02
18584 74°93 74°90 —0°'03
18798 | 7432 7444  4o12
18908 74°02 73’98 —o'04
COMPUTED DECENNIAL VALUES.
Date. D. e, H. F.
o (o]
1830 + 6°49 74°57 0°'1650 0'6201
1840 7'07 7481 © 50 297
1850 7'73 74°91 52 345
1860 844 7488 56 349
1870 9'17 74°72 62 306
1880 9:87 74°43 71 226
1890 10°52 74°01 82 06106
1900 +irt 7346 071695 05954
SALEM, MASS.
P=42° 31’'9 A=70° 5275 W, of Gr.
[Fort Lee.]
No. Date. D. References and remarks.
-] 4
1 1750— 7 53 W.| U.S. Coast & G.S. Bulletin No. 6.
2 1781, Aug. 7 o2 W.,| Pres. Willard. At Beverly, reduction to Salem — 8/,
3 1805, Nov. s 57 W.| Dr. N. Bowditch. At Salem.
4 1808, June, 5 20 W. oo ¢ Near Salem.
1810, Apr. 5 31 W. ‘ " ‘ T
5 { 1810,, Apr.,to1811,May.| 6 23 W. o ‘ Mean 5° 577 W.
6 1833— 8% W. | P. Barlow's isogonic chart.
7 1849, Aug. 20. 10 14'5W. | Prof. G. W. Keely. At Fort Lee.
8 1855, Aug. 25. 10 49°7W C. A. Schott, U. S. Coast S. At Fort Lee.
9 1877°5. 114 1. K. Harris,
10 1887, Oct. 22, 23. 12 38 1W. [ J.B. Baylor,U. S. Coast & G. S. At Fort Lee.
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Secular variations of the magnetic declination, dip and intensity—QOontinued.
SALEM, MASS.—Continued.

D =4-9°'98+4-3'85 sin (1°4 m—5°'1)

r_ Date. ! Obs'd D, 2 Comp'd D. Cc—o0.
o’ [} o
17500 | - 7°89 % 4 778 —o0'I1
1781°6 6'g0 620 —o'70
1805°8 5'95 644 1049
1808°5 533 p4 6'54 +1721
1810°8 5°95 6°65 +o°70
1833'0 850 % 812 —o0°38
18496 10°23 g'60 —0°63
18556 10°83 10°16 —o0'67
18775 11°50 12°10 -4-0'60
18878 | 4-12°63 +12°83 +o'20

DIP AND INTENSITY AT SALEM.

No. ‘ Date. . H. B, References.
|
i e 7

I 1849, Aug. 18, | ..., 01608 ..., Prof. G. W. Keely. At Fort Lee,

2 ‘ 1855, Aug. 25. 75 36°9 0°1609 0°6474 C. A. Schott, U. S. Coast S. At Fort Lee.

3 | 1887,0ct. 22, 23. 74 248 0°1631 06070 J. B. Baylor, U. S. Coast & G. 8. At Fort Lee,

OXFORD, N. Y.
P=42° 26’5 A=75° 40”'5 W. of Gr.
No. Date, D. References and remarks.
o v

1 1792-1895. 3 W,

2 1817— 3 W. |t E. B. McCall

3 1828, July 7. 4% Ww.

4 1834, Oct. 9. 3 52 W.

5 1836, Oct. 5. 4 o9 W.. rant's

3 1837~ 4 30 W Regent’s report.

7 1838, July 6. 4 30 W.|] At Guilford; 4° 27/ when reduced to Oxford.

S 1849, Nov. 27. 5 11 W.°

9 1857, Apr. 4. S 44 W. 2 y

o 1858, Feb. 4. 5 47 W i ¥, B. McCall.

11 1858, Dec. 5 50 W.!

12 1873, Dec. 1. 6 52 W.! E, Taintor.

13 1874, May 29 to June 6. : 6  §5°7 W. ! Dr. ‘I'. C. Hilgard. About ¥} mile north of R. R. depot.
14 1885, Sept. 23, 24, 25. L7 433 WL : J. B. Baylor, U. 8. Coast & G. Survey. _J

D= 6°194-3°24 sin (1°35 m—18°°g)

) - i
Date. Obs’d D, A Comp'd D. ¢—o. | Date. Obs'dD. A, Comp'dD. C—O.
|
I
o o ] ! o [ [
1794'0 | +3'00 +2'96 —o'04 |' 1349'9 | 4518 +5'14 —0'04
1817°5 300 331 o3I '{ 18573 573 568 —o'05
1828'5 450 % 379 —o71 | 18581 578 574 —0'04
1834°8 387 413 4026 |i- 1859°0 5'83 581 -—o0'02
| 18368 4'15 426 40’11 ' 18739 687 6'94 0'07
[ 18375 4'50 430 —o20 | 18744 6'93 697 ooy
18385 | 4445 +4'36 —o09 h 18857 | 772 +7:77 o005
B i
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Secular variations of the magnetic declination, dip and intensity—Continued.

OXFORD, N.

Y.—Continued.

DIP AND INTENSITY AT OXFORD.

No. Date. . H. F. { References,
L] Vé .
I 1874, June 4. 74 058 0'1718 06270 Dr.’I'. C. Hilgard. ¥ mile N. of R. R. Depot.
1) J- B. Baylor, U. S. Coast & G. S. % mile N.
2 | 1885, Sept.23 24,25, | 73 458 {17507 o6128(2) } of R.R. Depot. Lower value of H, and F.
9 36 preferred.
CAMBRIDGE, MASS.
@=42° 227°9 A=71°07""7
[Harvard College Observatory.)
No. Date, D. References and remarks,
o 7
I 1708 — 9 W. | Brattle.
2 1742— 8 W. | Prof. J. Winthrop's table.
3 1750— 78 W. | C. & G. 8. Rept. for 1838, p. 308, deduced from observations
at 19 stations,
4 1787— 7 20 W. | Prof. J. Winthrop’s table,
5 1761— 7 14 W. Dr. Williams.
6 1763— 7 oo W. Prof. J. Winthrop.
7 1780— 7 o2 W.| Dr. Williams.
8 1782— 6 44 W. | Dr. Williams and Prof. Sewall,
9 1783— 6 52 W, 1
10 1788— 6 38 W. }Dr. Williams.
11 1810— 7 30 W. | Prof. Farrar.
1833— 8 W. | P. Barlow’s isogonic chart. Not used.
12 1835— 8 51 W. | Prof. Farrar,
13 1837— 9 o9 W. | Mem. Amer. Acad.
14 1840°4 9 18 W.| W.C. Bond.
15 18422 9 35 W. | Prof.]. Lovering.
16 1844— 9 39 W. | W.C. Bond, Harvard Observatory.
17 1845, June 2. 9 32 W. Dr. ]J. Locke, Harvard Observatory.
18 1850, Aug. 9. 9 30 W. Lieut. J. C. Ives, Harvard Observatory.
19 igg:: ;g 2(8) &,’ W. C. Bond, Harvard Observatory.
20 1854, May 10. 9 46 W. | Lieut. J. C. Ives, Harvard Observatory.
21 ;ggg’ I\L}:g fg’ 23 :g ‘ggg % }\V. C. Bond, Harvard Observatory.
22{ 1856, July 17. 10 06 W. | K. Friesach, Harvard Observatory.
23 1859, Mar. 10 48 W. | Lieut. W, P. Smith, Harvard Observatory.
24 1866—67-68. 10 41 W. | Prof. J. Winlock, Harvard Observatory.
25 1879, Aug. 7, 9. 11 463 W. | J.B. Baylor, U. S. Coast & G. S., Harvard Observatory.
26 1895, July 17, 19. 12 223 W, | ¢ « @ T« w i« " Grounds of Harvard Observa-

tory.

D=-+}9°:68-+281 sin (1°32 m-+5°'9)

Date. Obs’d D. p. Comp'dD. C—O. Date. Obs'dD. p. Comp'dD. C—O.
o (4 -] o o o
1708'5 | 4900 +9'72 +o72 18404 | + 9730 + 9°35 ~-0'05
1742°5 8 00 773 —0°27 1842°2 9°57 946 —0°11
1750°0 780 7°41 —0'39 18445 9'65 961 —0'04
1757'5 7°33 7'16 —0'17 1845°4 9'53 9'67 +-o0'14
1761°5 7°23 706 —0'17 18506 950 10'01 +o0°51
1763°5 7°00 7°01 +-0°01 18525 10°13 10°13 0°00
1780°5 7°03 687 —o'16 1854°5 10°21 16°25 -+o0°04
17825 6'75 688 4013 1855°4 10°91 10°31 —o060
1783°5 687 6°90 +0°03 1856'5 10°47 1038 —0'09
1788°5 6°63 6:96 -k0°33 18592 10°80 10°55 —0°25
1810°5 7°50 765 +0°15 1867°5 10°70 11°'04 +0°34
1835°s 8:8s 9'04 +o°'19 1879°6 11°77 11°67 —0'10
1837's | +9°'15 +9°16 +o°o1 1895°5 +12°37 2 +12°25% —o0°I12
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CAMBRIDGE, MASS.—Continued.

DIP AND INTENSITY AT CAMBRIDGE.

No. Date. e. H. F, References.
c 7/
I 1722 24 68 22  ...... ... Capt. Othniel Beal, Boston Harbor. W.
: Whiston’s ‘‘The calculation of solar
eclipses, etc., with an account of some late
observations* made with the dipping
needles, etc.”’ Cited by Dr. L. A. Bauer,
p- 33 of his inaugural dissertation ‘‘ Bei-
trage zur Kentniss der Secular-Variation
des Erdmagnetismus,’’ Berlin, 189s.
2 1780, Dec. 25. 69 5I  ....en eeeees
3 1782, June 2. 69 41  ...... . Dr. Williams.
4 1783, Dec. 23. 6g 41 ... ...
5 1839, Sept. 74 20°1 ... .. Prof. E. Loomis.
6 1840— 74 216 ... ... Prof. J. Lovering and W. C. Bond.
7 1841, June. 74 17°3 0 ... .. Maj. J. D. Graham and W. C. Bond.
1842— 74 19°'s 01677 06205 Sir J. H. Lefroy. Grounds of Harvard Ob-
servatory.
8 1842- 74 178 ... oo Maj. J. D. Graham. Grounds of Harvard
Observatory.
1842, May 4. 74 14’9  0°1688 06219 Dr. J. Locke. Grounds of Harvard Observ-
atory.
9 1844, Dec. 74 182 ... Loa.. Maj. J. D. Graham. Grounds of Harvard
Observatory.
10 1845, June 2. 74 19°4 0°1668 06174 Dr. J. Locke. Grounds of Harvard Observ-
atory.
Lieut. J. C. Ives and A, W. Whipple. Prob.
i; ;58550’ ?}Iug. 9' 743 e e { red’n —10’. Grounds of Har\lv);rd Observ-
54, May 1o, 74 33 eeieee e atory.
13 1856, July 19. 74 12 0°1633 0°5997 K. Friesach. Grounds of Harvard Observa-
tory.
14 1859, Mar. 7. 74 20 0°'1658 0'6140 Lieut. W. P. Smith. Grounds of Harvard
Observatory.
15 1879, Aug. 7, 9. 73 484 01709 06128 J. B. Baylor, U. S. Coast & G. 8. Grounds
of Harvard Observatory.
16 1895, July 17, 1q. 73 156 01731 0'6010 J. B. Baylor, U. S. Coast & G. S. Grounds

of Harvard Observatory.

@ ==71°22 4 328 sin (1'5 7 4 76°°3)
H = 0166 1 —,0°000 090 2 -{- 0'000 005 8 m?

Date. Obs’d ©. Comp’d @. C—0. ] Date, Obs’d H. Comp'd H. C—o0.

° ° ° 1842°4 0°1682 01671 —0°0011
17228 6837 6824 —o0'13 1845°4 668 666 — 02
1781°0 69°85 6972 —0'13 1856°5 633 659 + 26
178274 6968 6983 4015 1859°2 658 658 00
1784°0 6968 69'9s  -}o'27 18796 709 685 — 24
18397 74°33 7409 —0°24 18955 0°1731 0°1740 + o9
1840°5 74°36 74°12 —0'24 _
184174 74°29 7415  —O0'l4
1842°4 7429 74°19 —o'1o
1844°9 74°30 74°28 —0°02
1845°4 74°32 74°29 —0°03
1850°6 74°40 74°42 -+ 0’02
18544 74 38 7447  +009
1856°5 74°20 74°49 +o29
1859°2 74°33 74's0  -+o717
1879°6 7381 74'04  +o0°23
1895°5 7326 73'13 —o0'13



198

Secular variations of the magnetic declination, dip and intensity—Continued.

UNITED STATES COAST AND GEODETIC S8URVEY.

CAMBRIDGE, MASS.—Continued.

COMPUTED DECENNIAL VALUES.

Date, D. Q. H. E.
[ L]

1720 + 90 6834  ......  ......
1730 84 6803 ......  ......
1740 785 67°94  ...... ...l
1750 7'41 6807  ......  ......
1760 7°09 6842  ...... ...
1770 6°91 6895  ......  ......
1780 6-88 69°65 ... aea...
1790 6:99 7044 ... aaen..
1800 7°24 7I°30 ... ceeal.
1810 7°63 7214 ... ...
1820 812 7293 ...ove aee..n
1830 870 73°59 ... el
1840 9'32 74°'10 0'1676 06118
1850 997 74°41 661 181
1860 10°60 7450 658 204
1870 11°18 7437 666 183
1880 1168 74°02 686 124
1890 12°08 73°49 718 "6045
1900 + 124 72°79 01761 0'5952

BOSTON, MASS.

P=42° 21’5 A=71° 03/°9 W. of Gr,
[State House.]
No. Date, D. References and remarks,
(-] /7
10 W. | Edm. Halley’s Tabula Nautica.
! 1700 {IO w. Prof. J. Winthrop’s table.
2 1708— 9 W. ’ "
3 1741— 714 W } Mathews.
4 1750— 78 C. & G. S. Rept. for 1888, p. 308, deduced from observations at
19 stations.
5 1775-76. 7 40 W. | Des Barres’ Atlantic Neptune.
6 1782— 7 0o W. | Dr. N. Bowditch.
7 1793— 6 30W. ! Mem. Amer. Acad.
8 1807— 6 o5W.  W.Rotch.
9 1833— 8§ oo W. | P. Barlow’s isogonic chart.
10 1839— 9 06 W. | W.C. Bond. At Dorchester.
11 1846, Sept. 6, 8. 9 31T W. Lieut. T. J. Lee. In South Boston.
12 1855, Aug. 24. 10 14 W, C. A. Schott, U. S. Coast Survey. In South Boston.
13 1872, Sept. 28-30, Oct. 1. | I1 15 W, A. H. Scott, ‘¢ ¢ ¢ “ oo ‘e
14 1877°s. 11 36 W, I. K. Harris. On Boston Common. .
1884, Oct. 18. 11 31 W. Lieut. C. C. Cornwell, Not used, reduction to Boston uncertain.
15 1890, Sept. 8, g. 12 o5 W. | J. B. Baylor, U. 8. Coast & G. Survey. On Boston Common.

D=+ 9°54- 2°gosin (1°32 m + 3°7)*

r Date. Obs’d D. p. Compd D. C—O. |Ii Date || Ohs'd D. p. Comp'd D. C—O.
[} o [~ | [+ o ]

1783'0 +10°00 -} 10°26 ~|}-o'26 } 1233'0 +- 800 - 861 {061
17055 9’00 9'70 -|-0°70 1339°5 9’10 9’03 —o0'07
1741°5 7°50 766 +4-0'16 : 1846°7 9'52 9’51 —o°ol
1750°0 780 697 —o0'83 18556 10°23 10’10 —O'I3
17760 767 ¥ 6'65 —1°'02 ! 1872°8 11°25 11’15 —O'I0
17825 7°00 665 —o'35 || 1877'% 11°60 11’40 —0°20
1793°5 6°'50 665 --0'15 | 18908 | 4-12°08 41199 —0'09
1807's | + 608 ¥ + 724 +1'16

* An observation in 1896 demaunds D = - 9°-58 +- 2'80 sin (182 m 4 5°°0).
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Secular variations of the magnetic declination, dip and intensity—Continued.

BOSTON, MASS.—Continued.

DIP AND INTENSITY AT BOSTON.

No. Date, H. K. References.
© /7
1 1722 %4 68 22 ... ... Capt. Othniel Beal. Boston Harbor. Cited
by Dr. L. A. Bauer, p. 33 of his inaugural
dissertation, Berlin, 1895, from W. Whis-
ton’s ‘‘ The calculations of solar eclipses,
etc.”’
1839— [ Z 0 U TN W. C. Bond. South Boston Heights.
2 { . 06221 .
1839— 74 16 0°1687 { 174 (?) }I’rof. E. Loomis.
3 1841, July. 74 094 ...... aeeeen Maj. J. D. Graham.
1842, May 2. 74 057 01692 06178 Dr. J. Locke.
4 { 1842, Oct. 1. 74 12'8 01672 0°6145 Sir J. H. Lefroy. South Boston near Grove
Hill,
1846, Sept. 3-7. 74 127  0°'1654 0'6079 Capt. T. J. Lee and R. H. Fauntleroy, U. S.
. Coast S. South Boston Heights.
6 1855, Aug. 24. 74 29°'s 01634 06114 C. A. Schott, U. S. Coast S. South Boston
near Blind Asylum.
1872, Sept. 27, Oct. 5. 73 305 0'1694 ‘0°5969 A.H. Scott and E. Goodfellow, U. §. Coast S.
Station as before.
8 1890, Sept. 8, 9. 73 21°'3 0'1726 06026 J. B. Baylor, U. S. Coast & G. S. Boston
Common.

Date, Obs'd 8.
o
1722°8 68°37
*1782°5 69'74
1839'5 | 7429
1841°5 74°16
18425 74'15
1846°7 74°21
18556 | 7449
18727 73°51
1890’7 | 7336

©=71°23 4 3'10 8in (1'5 M + 79°2)
H =0"166 0-— 0°000 121 # - 0°000 007 4 M3

Comp'd 8, C—0. Date, Obs'd 1I. Comp'd H, Cc—o.
° 1839°5 0°1687 0°1681 —0°0006
6825 —0'12 1842°5 682 673 — 09
70°07 +0°33 18467 654 665 + 11
74°00 —029 18556 634 655 - 21
74°06 —o'I10 18727 694 671 — 23
7410 —o0°05 18g0°7 0°1726 0°1736 +-0°0010
74°21 0’00
7433 016
74°08 +-0'57
7321 —o0'15
* Cambridge valuo.
COMI'UTED DECENNTAL VALURES.
Date. D. . H. ¥,
° o

1720 + 89 6844 ... aeeeen

1730 -- 83 6819 ... ...,

1830 1842 7358 01714 06063

1840 9'06 74°02 680 102

1850 973 74 27 660 123

1860 1038 74°32 655 124

1870 10°99 74°16 666 104

1880 I1°53 73'79 691 o57

18g0 g6 73725 731 *6006

1900 +12°3 72°58 0°'1786 0°5966
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PROVINCETOWN, MASS.

@=42° 03’"1 /1-_—.7o°'11"3 W. of Gr.
{Town Hall.}
No. ! Date D. References and remarks.
[ /’
1609, July 28, 6 w. H Hudson. On third voyage, off the Isles of Shoals.
J(xéog, July 2q. 5% W. ¢ Near Cape Cod. } Not used.
I 1620, about. 12°2 W. | R. Dudley’s Arcano del Mare.
2 {1700— 9% W. | Edm. Halley’s Tabula Nautica.
1700— 96 W. | C.&G.S. Rept. for 1888, p. 306, deduced from obs'ns at 17 stations.
3 1750__ 7.7 '\v‘ LTt 64k o [ 6 g 308 3 “ 19 13
4 1776 — 61 w. Chart of Nantucket. Reduction to Provincetown--45.
5 1833— 3374 W. | P.Barlow’s isogonic chart.
6 1835, Sept. 9 20 W. | Maj.J.D, Graham.
7 1860, Sept. 14, 15. 11 23°5W. C. A Schott, U, S. Coast Survey. Near Town Hall
8 1890, Sef)t 2, 3. 12 378W. | J.B. Baylor U.S. Coast & G.S. Close to station of 1860.
9 1895, July 11, 12. 12 592 W. o ¢ ww e gtation near Pilgrim House,
1):=—+g°'76 4~ 3720 sin (1°30 m + 10°7)
Date, Obs'd D, V2 Comp. D. C—0.
-] [+ (-]
1620°0 “+12°20 )4 +12°80 4060
1700'0 9°55 A 10°00 —0'45
17500 770 % 6'97 —0°73
17765 650 6°57 +o07
1833°0 825 A 9'I3 +0°88
18357 9'33 938 +oros
18607 11°39 11°'09 —o0'30
18907 12763 2 1263 0’00
1895°5 +-12°99 4-12°76 —o0°23
DI AND INTENSITY AT PROVINCETOWN,
No. Date. Q. H. F. ’ References.
o 7 ‘
1 1860, Sept. 14, 15. 74 097 0 1686 06177 | C.A.Schott, U. S. Coast 8. Near Town Hall.
2 1890, Sept. 2, 3. 73 15°0 01724 0°5983 J. B. Bayior, U. 8. Coast & G. S. Near Town
Hall.
3 1895, July 11, 12. 73 034 01747 0°5995 J. B. Baylor, U. S, Coast & G. 8. Near Pil-
grim House.
PROVIDENCE, R. 1.
P==41° 50’2 A=71° 23’8
[Brown University.)
No. Date. D. References and remarks.
o v
I 1717— 9 36 W. R. Jackson.
2 1769— 64 W. | Dr. B. West.
3 1815— 6 30 W. M. Brown, B. Lockwood, and G. Sheldon
4 1819— 6 37 W. | B.Lockwood (?).
5 1835— 7 34 W.
6 1840— 8 25 W.
7 1841— 8 3r W. |tSilliman’'s Journal.
8 1842— 8 39 W.
9 1843— 8 46 W.
10 1855, Aug. 20. 9 31'5W. | C. A. Schott, U.S. Coast S. East of Brown University.,
11 1884, June 20. 11 o77W. | O.7T. Sherman.
12 188s, Apr. 11, 13, I4. II 096 W J. B. Baylor U. 8. Coast & G. S, East of Brown University,
13 1895, Aug. 19, 20, 1T 352W, [ “¢ o460 s v gtation of Brown University,
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Secular variations of the magnetic declination, dip and tntensity—Continued.
¢ PROVIDENCE, R. I.—Continued.

D=g°'09+ 300 sin (1°'40 7 —2°°8) -0°15 sin (6 72+ 117°)

Date. l Obs'd D. . Comp'dD. Cc—O. | Date. Obs'd D.  p. Comp'd D. C—d.
L] [~} o o o o
1717°5 +9°60 +9°62 +o°02 1842°5 + 865 + 854 -—o11
1769°5 650 636 —o0'14 1843°5 877 862 —o'15
1815°5 6°s0 661 +-0°11 18556 9°'52 9'43 —0'09
18195 662 681 +o'19 1884°5 11°13 11'14 ~-o0°0l
1835°5 7°57 7'99 “+0°42 18853 11'16 I1'15 —0'0I
1840's 842 839  —o03 18956 | +11°59 11'79  4-0°20
1841°5 4852 +847 —~—0°0§
DIP AND INTENSITY AT PROVIDENCE.
No. Date. 8. H. F, References.
. o / .
I 1834, Aug. 74 o028  ...... L Dr. A.D. Bache, North of Brown University.
2 1835— | ... 01738 0'6326 o and Prof, E. H. Courtenay.
: North of Brown University.
3 1839, Sept. 73 596 0'1718 0'6230 Prof, E. Loomis, Steamboat landing.
4 1841— 74 o028 ..., ... Dr. A. D. Bache.
5 1842, Sept. 28. 74 000 0'1713 06215 Sir J. H. Lefroy. Near stcamboat landing.
6 1855, Aug. 20. 74 15°9 01655 0°'6105 C. A. Schott, U. 8. Coast 8. East of Brown
University.
7 1884, June 20. 73 166 01738 06064 O. T. Sherman.
8 1885, Apr. 11, 13, I4. 73 10°§ 01760 06091 J. B. Baylor, U. S. Coast and G. S. East of
Brown University.
9 1895, Aug. 19, 20. 72 §1°6 01776 06027 J. B. Baylor, U. S. Coast and G. S. FEast of
Brown University.
©—=174°"11 —0°'001 4 M —0'000 614 MW*
17 ==0"168 6 —0"000 198 7 4 0.000 009 § M*
Date. Obs'd . Comp'd . C—0. _‘ Date. Obs’d . Comp'd II. C—o0.
° ° 18355 0'1738 0°1735 —0'0003
1834'6 74°05 73'98  —o'07 18397 718 717 — ol
18397 | 73'99 7406 4007 18427 713 706 — o7
1841°5 74°05 7408  -{-0'03 18556 655 678 23
18427 74°00 74'09  --0'09 1884°5 738 732 — ob
18556 74°26 7408 —o0'18 1885°3 760 736 — 24
1884°5 73°28 73733 -}- 0*0s 18956 01776 01794 -+ 00018
1885°3 7318 73°30 +o'12
1895°6 72'86 72'77 —o0°'09 -

COMPUTED DECENNIAL VALUES.

Date. D. . il F
(-] Q
1830 + 767 73'89 o764 0'6357
1840 849 74°06 715 244
1850 9'06 74°11 686 158
1860 967 74°03 676 092
1870 10°23 7384 685 054
1880 10 85 73°52 713 038
1890 11°48 73°07 760 043
1900 +12'0 72°51 0°1862 06195
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UNITED STATES COAST AND GEODETIC

SURVEY.

Secular variations of the magnetic declination, dip and intensity—Continued.

@=41° 45’9

HARTFORD, CONN. ’

A=72° 40’4 W. of Gr.
[State House.]

No. Date. D. References and remarks.
o /7
1 1713— 8 57 W.| From information communicated by Arthur W. Rice in letter
dated Hartford, July 25, 1891. According to Mr. Rice, the
present (189!'52 declination on the boundary line between
townships Hartford and Wethersfield, from records of 1786 and
1825, 1s g° 58/ W., deduced from the line west of stone N. F.,and
10° 25/ W, from line east of stone N. F.; mean value 4- 10°
11/'5. From observations recently made near Hartford, 5
values are given, viz: By H. G. Loomis, C. E., + 10° 20’; by
Prof. Luther, of Trinity College, + 10°; by Mr. Hale, in Weth-
ersfield, 4 miles south of Hartford, + 10° 06’; by two other engi-
neers of Hartford, 4 10° 15/; and by Mr. Rice, in New Britain,
about 1o miles from Hartford, 4 10°. Mean of 5 values, + 10°
08/, hence I adopt for 1891°5 the value 4 10° 107, The east line
bore in 1713, according to record, N. go° Li.; in 1793 it bore
N. 86° E.; and in 1891 it bore S.88° 477 E.; hence the declina-
| tionin 1713 was 1° 13/ Jess than in 1891°5, i. e.,8° 57/ W, Also
in 1793 it was 5° 137 less than in 1891°5, or 4° §7/ W. The west
line bore in 1817 8. 85° 15/ W.,according to record, and S. 89°
49’ W. in 1891; hence declination in 1817 4° 34’ less than 1n
1891, or §° 36’ W,
2 1750— 678 W.| According to C. & G. Survey Bulletin No. 6,
3 1786— 5 25 W.| Dr. Williams.
4 1793— 4 57 W.| Seeabove note by A. W. Rice.
5 1810— 4 46  W.| Asher Miller, at East Hartford.
6 1817— 5 36 W.| Seeabove note by A. W. Rice.
1824— 45 W. .
Z; 1828-29. ‘2 03 W, }N. Goodwit.
9 1859, July 27. 7 1770 W.| C. A, Schott, U. S. Coast S. In City Park. Reduction to nor-
mal value of region + 42/,
10 1867, Aug. 15,17. 7 493 W.| C. A.Schott, U. 8. Coast S. Near the Athenzzum. Reduction as
abhove, )
I 1875 (?). 8§ 58 W.| T.C. Ellis.
12 1879, July 24, 25, 26. 8 34'0W.| J. B. Baylor, U. S. Coast & G. 8. Station of 1859. Reduction
as above.
13 1890, Oct. 13, 14. g o1'sW., J.B. Baylor, U. 8. Coast & G. 8. Station of 1859. Reduction
as above.
14 1891 — 10 10 W| See above note by A. W, Rice.
D)z -8°°06 -1~ 2°98 sin (1735 m — 16°°1)
Date, E()hs’d D. p. Compd D. c—o0. || Date. | Obs'dD. p. CompdD. C—O
I
'{ (o] [} o o o o
17135 | +8°95 4-9'10 4015 1829'0 | -} 6°05 +5'97 —o'08
1750°0 l 678 662 --0°16 1859°6 7°99 7'90 —0°'09
1786°s | 5°42 514 —o0°28 1867°6 852 846 —o0'06
1793°5 4°95 5'08 +o13 1875°5 897 9'00 4063
18105 477 527 050 1879°6 9°27 9°27 0°00
1817°5 560 548 —0'12 18g0°8 9'73 993 -to20
18245 | +575 +5°76 -}-0'01 1891°§ ~+10°17 --9'97 —0'20
I
DIP AND INTENSITY AT HARTFORD.
No. Date. o. H. F. References.
o /
I 1839, Sept. 73 0§81 ... ... Prof. E. Loomis, Northwest of statehouse.
2 1859, July 27. 74 O7'4 ©OI713 06262 C. A. Schott, U. 8. Coast S. In park.
3 1867, Aug. 15, 17. 73 20°§ 0'1753 06114 ¢ ¢ ¢ ¢ Back of Pros-
ect street.
4 1879, July 24, 25, 73 257 01744 06116 J. B. Baylor, U, S. Coast & G. S, In Park.
5 1890, Oct. 13, 14. 73 o6'0c  0'1748 0’6014 o “ ‘ o beou !
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Secular variations of the magnetic declination, dip and tntensity—Continued,

HARTFORD, CONN.—Continued.

DIP AND INTENSITY AT HARTFORD—Continued.

® =173°'94 — 0°010 9 7 — 0°000 250 73

COMPUTED DECENNIAL VALUES.

Date. Obs'd ©. Comp’d®. C—O. Date. D. o.
[ (-] o o o
1839°7 73'97 74'03 +-o0°06 1830 + 602 7406
18596 74°12 73°81 —o0°31 1840 6°59 74703
18676 73°34 7367 +o033 1850 724 73°94
1879°5 7343 73'40  —0'03 1860 793 7381
1890°8 73°10 73°08 —o0°02 1870 862 73°62
1880 9°29 73°39
1890 989 7310
1g00 +10°4 72°77
NEW HAVEN, COXN.,
@=41° 18’'5 A4=72° 5577 W. of Gr.
[Yale College.]
W Date. D. References and remarks,
o
1 1750— 624 W. | U. S, Coast & G. S. Bulletin No. 6,
2 1761— 5 47 Pres. Stiles.
3 1775— 5 25 Prof. Strong.
4 1780— 5 15 Pres. Stiles.
5 1811— 5 10 N. Redfield.
1818, Aug. 5 45 De Witt. Not used.
1819— 4 35 Prof. Fisher, Not used.
1819, May. . ‘
6 { 1820, Apr. }4 254 ‘ “
7 1828— 5 17 N. Goodwin.
834, Nov. . ;
8 { :Sgg, Ng:. }5 40°6 Prof. E. Loomis,
1835— 5 52 Prof. E. Loomis’s collection. Not used.
9 | 1836— 5 55 .
10 1837, Nov. 5 50 E. C. Herrick.
11 1840— 6 10
i; ;Sﬁ‘;’ gé;gt. 2{?) g ‘i\;; }Prof. J. Renwick, U. S. Coast S. At Pavilion Hotel.
1847, Sept. 25, 28, Oct. 7 27°2 R. H. Fauntleroy, U. S. Coast Survey. At Fort Wooster. Not
1, 2. used.
1848, Aug. 21, 29. 7 25°S J. 8. Ruth, U. 8. Coast Survey. At Fort Wooster. Not used.
1848, Aug. 10, 12, 14. 6 379 @ — .1 go.cq At Pavilion Hotel.
14 { 1848, Aug. 30, Sept. 1. 6 31°9 }J‘ S. Ruth, U. 8. Coast §.  Mean = - 658, At Oyster Point.
15 1855, Aug. 17. 7 02°7 C, A, Schott, U. 8. Coast S. At Oyster Point.
1871, Mar, 7 22 G.H. Mann. Not used. On College Green,
16 1872— 8 27°'5 R. M. Bache, U. S. Coast 8.
17 1878, July 18. 8 41°2 Dr.’I. E. Thorpe. In Prof. Silliman’'s garden.
8 { 1884, Jan. to May. 8 5079 At Yale College observatory grounds,
1884, Jumne to Dec. g "or'0 o ‘o « ¢
1884, July 22, 8 462 O.T. Sherman. At South End. Not used.
19 1885, Jan. to June. 9 0073 At Yale College ohservatory grounds.
20 1895, Aug. 24, 26. 9 363 W. | J.B.Baylor, U.S. Coast & G.S. Atstation northof YaleCollege.
I

203
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Secular variations of the magnetic declination, dip and intensity—Continued.
NEW HAVEN, CONN.—Continued.
D=+ 7°72 4 3703 sin (1°35 m — 21°°9)
Date. Obs'd D. p. Comp'dD. C-—O. Date. Obs'dD. p. Comp'dD. C—O.
o o o o o o
1750'0 | 624 —+6°53 +-0°29 i 1840'5 | -+6°17 4600 —o'17
1761°5 578 583 toos5 | 18446 5'75 624 4049
1775°5 542 517 —o02§ 18457 629 631 +oo2
1780°5 5°25 499 —026 18486 658 650 —0'08
1811°§ 5'17 481 —0°36 18556 7°05 6'97 —oo8
1819°8 4°42 503 +0°61 18725 846 817 —0°29
18285 528 537 —+o0°09 1878°5 869 8'59 —0'10
1835° 568 571 4003 1884°5 893 899  +o06
1836°5 5'92 577 —oOI§ 18852 9'00 903  +0'03
1837'9 | +5°83 +585  +o02 18956 | +960 4666 4006
DIP AND INTENSITY AT NEW HAVEN.
No. Date. e. H. F. References,
] /
1 1839, Sept. 73 267 0'1767 06201 Prof. E. Loomis. Burial Ground.
2 {1842, Apr. 21, 73 298 01761 06201 Dr. J. Locke.
1842, Oct. 18. 73 27'4 0'1766 0°6203 Sir g H. Lefroy. Near Cemetery. )
_ { 21°0 o'1760 06144 Prof. J. Renwick, U. S. Coast S. At Yale
3 1844, Aug. 27-29. 73 12775 01787 0°6276 } College. (Sir E. Sabine.)
4 1847, Sept. 27-Oct. 2. 74 16°6 0°1691 06238 R. H. Fauntleroy, U. S. Coast S. At Fort
Wooster,
1848, Aug. 14-18. 73 31°9 0°1741 0'6142 ) At Pavilion.
5 1848, Aug. 21-26. 74 12°6 0°1668 0'6129 J.S.Ruth, U.S.Coast S. At Fort Wooster,
1848, Aug. 30, 31. 73 32°9 0°'1738 06137 At Oyster Point.
6 1855, Aug. 17. 73 44°5 0°1701 0°'6076 C. A. Schott, U. 8. Coast S. At Oyster Point.
7 1878, July 17, 18. 73 054 o'1780 0'6120 Dr. T. E. Thorpe. In Silliman’s garden.
8 1884, Jan.-Dec. 72 496 0'1785 06046 O.T. Sherman. Yale College Obscrvatory.
9 1885, Apr. 22. 72 476 01768 0°6078 oo “ te ‘e "
10 1895, Aug. 24-27 72 282 01806 0°5996 J. B. Baylor, U. S. Coast & G. S. North of
Yale College.

) =173°'55 4 0'003 § #2 — 0000 642 13
H=0173 1 — 0000 151 #2 -{- 0°000 008 2 m:*

— 7] .
Date, Obs'd o, Comp'd €. c—o. Date, I Obs’d H. Comp'd H. Cc—Q
i .-
o ° ° 1839'7 | o°1767 01755 —0'0012
18397 73'45 73°45 0'00 1842°5 | 763 747 — 16
1842°5 73°48 73°49 +o-or 18446 | 773 742 — 31
1844°6 73°40 73°51 +orr 1847'7} 691 735+ 44
18486 73°54 73°54 0°00 18486 716 733 4 17
18556 73°74 73°55 —0'19 18556 701 725+ 24
18785 | 73'09 73’13 +ooq 18788 780 756 — 24
1884°5 72°83 7291 o008 1884'5 | 785 777  — o8
1885°3 72°79 7287 +o0'08 1885'3 | 798 780 — 18
18956 72°47 72°37 —0'10 18956 | 0'1806 0°'1832 400026
| :
COMPUTED DECENNIAL VALUES.
Date D. 0. H. F.
o o
1830 +5'44 7322 01794 0'6214
1840 5'97 73°45 754 158
1850 659 73°55 731 113
1860 7°28 73°53 724 o081
1870 7'99 73°37 734 059
1880 869 73'22 ggo 042
1890 9°33 72" 2 o4
1900 +9'9 72°12 0’1861 0'60b61
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@=41° 177°0 A=170° 06’0 W. of Gr.
[Mitchell’s Observatory.l
No. Date. D. ’ References and remarks,
o 4
P 1700— 8Y W. | Edm. Halley’s Tabula Nautica,
{ 1700— 86 W. | C & G. 8. Rept. for 1838, p. 306, deduced from observations at 17
stations,
2 1750— 69 W. | C.& G.S. Rept. for 1888, p. 308, deduced from observations at 19
stations,
3 1775— 6Y% W. | Des Barres’ Atlantic Neptune.
1776— 6Y W. Chart. Not used.
4 1833— 7% W. | P.Barlow’s isogonic chart.
5 1834— 8 27 W.
6 1838-39. 9 o273 W, :
7 1842, Aug. and Sept. 9 o9 W, W. Mitchell.
8 1843, Sept. 9 10 W,
9 1846, July 30, 31. 9 14'0W. | Lieut,T.J.Lee, U.S. E,
10 1855, Aug. 22. 9 583 W. | C.A.Schott, U.S. Coast S, Near Harbor light.
II 1867, May 28, 29, 30. 10 199 W. | C. O. Boutelle, U. S. Coast S, At the Cliff,
12 1879, July 31, Aug. 2. | 11 27'9W. | J.B.Baylor, “ *‘ * &G.S. At the Cliff,
13 1883, June ro. 11 38 W. | Lieut. E.S. Prime, U. S, N. Reduction to station—12”.
14 1895, June 28, 29, 12 11'1W. ; J.B. Baylor, U.S. Coast & G.S. Station of 1879,
D=+4g°21+3"03 sin (1°23 m+-6°g)
Date. Obs'd D. . Comp'dD. C—O, I Date, Obs'd D. #. Comp'dD, C—-O.
o (] o o [ °
1700'0 | +842 ¥ +908 4066 | 18437 | + 917 + 917 0'00
1750°0 6°90 ¥ 6'49 —o041 1846°6 9'23 9°35 +o0'12
1775°S 6'50 619 —o31 1855°6 9'97 993 —oo4
18330 7°50 14 848 +4o0°g8 1867°4 10°33 10065 4032
1834°5 845 8°57 ~+o0°12 18796 11°46 11°29 —0'17
18390 9°04 886 —o018 1883°4 11°43 1146 +0°03
1842°7 +9°'15 +9'10 —o0'05 1895°5 +12°19 “+11°91 —0'28
DIPF AND INTENSITY AT NANTUCKET,
No. Date, o. H. R, References.
o Ve
I 1843, Sept. 73 41°2 L..... . ‘W. Mitchell.
2 1846, July 29, Aug. 2. 73 44'4 0°1684 06015 Lieut. T. J. Lee, U. S. E. On north beach.
3 1855, Aug. 22, 74 006 01672 06068 C. A. Schott, U. 8. Coast . On beach west
! of light-house.
4 1867, May 28, June 5. 73 37°6 01726 06121 C. O. Boutelle, U. S. Coast 8.  Cliff station.
5 1875,SeFt. 15, 17. 73 241 0’1760 0’6161 J. M. Poole, ¢ ¢ s«
6 1879, July 31, Aug. 2, 73 151 0'1752 0'6078 J. l%:ﬁBaylor, v &GS, At the
cliff.
7 1895, June 28,29, July8. | 72 403 01780 0'5976 J. Ii._ﬁBaylor, U. S. Coast & G. S. At the
cliff.

¢ =173°"804-0"002 8 M —0°000 633 *
H—=0"168 0+ 0000 281 22 —0°000 001 2 122

r Date. Obsg'd ®. Comp'd®. c—o0. Date. Obs'd H. Comp'd H. C—o0.

° ° ° 1846°6 01684 0°'1670 —0'0014
18437 7369 73’76 +4o'07 18556 672 695 4+ 23
1846°6 73'74 7378 4004 1867°4 726 725 — o1
18556 74°01 7380 —o0°21I 1875°7 760 745 —_ 15
18674 73'63 7366  +o'o3 1879°6 752 753  + o1
1875°7 73°40 73°45 ~+o'05 1895°5 o'1780 01784 +00004
1879°6 7325 73'33  +o'o8
1895°5 72'67 7262 —o0°05
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Secular variations of the magnetic declination, dip and intensity—Coutinued.

NANTUCKET, MASS.—Continued.
COMPUTED DECENNIAL VALUES.

Date. D. e. H. F.
o o
1840 + 8493 73°7% 01651 0°5886
1850 9°57 7380 680 6022
1860 10°21 73°76 707 104
1870 10°79 7360 732 135
1880 11°31 73°32 754 111
1890 11°72 72°90 774 6033
1900 +12°03 72°36 0'1792 0°'5914

COLD SPRING HARBOR, LONG ISLAND, N. Y.

P=40° 52’°5 A=73° 280 W. of Gr.
No. Date. D. References.
o 7/
I 1750— 57 Ww. C. & G. Survey Bulletin No. 6.
2 1771, June 13. 5 o7 W. | H. Lefferd.
3 1818, May. 4 52 W. | E. Hicks.
4 {184‘L Sept. 15. 6 11'6 W, [ Prof. J. Renwick, U. S. Coast S, Mean==6° 31/ W. At Lloyd’s
1844, Sept. 16. 6 so'5W. Harbor.
5 1864, Dec. 28. 7 47 W. | S.V.Whiting.
6 { 1886, July 7. 8 3¢ W. ]. and E. Jones.
1886, Nov. 25. 8 55 W. | E.]Jones; from bearings of line Cold Spring Beach to Roswell’s
Mill. Mean=-8°-74.
7 1888, Sept. 16, Dec.13. | 8 46 W.
8 1890, June 2-Dec.22. . 8 44 W.
9 1891, Jan. 13-Dec. 16. l 8 49 W.|}E.Jones. Means of s, 2, 6, 5, 6 values respectively.
10 1892, Mar. g-Oct. 15. , 8 59 W
11 1893, Apr.24-Oct.15. | 9 06 W,
894, Aug. 22~ . . .
;; ;899;", M‘;%, :fDlggcz"éG ! g ;2 w E.}}Iotx;es. éMeans of 39, 22, and 4 values respectively. Letter of
14 1896, Jan. 28, 2q. l 9 14 W. eb. 3, 1896.
D==4-7°19+4 2°52 sin (1°35 m—11°"4)
Date, Obs'dD. g Comp'dD. C—O.
o o [+
17500 | +5%70 Y% +58 o110
1771°4 5'12 496 —o0°16
18184 4'87 515 --0°28
18447 652 639 —o'13
18650 7:78 7'58 —o0°20
1887°7 874 875 -fool
1888°8 8:76 884 +o008
1890°7 873 892 +o0'19
1891°4 8:82 8:g6 H-o0'14
1892°3 899 899 0°00
1893°7 9°'10 9'05 —O0'05
1894°8 9'17 9'09 —o'08
18957 9°20 9'12 —o0'08
18961 | +923 +914 —oog
DIP AND INTEXNSITY AT COLD SPRING HARBOR,
No. Date, e. H. F, References.
] /
1844, Sept. 15. 72 50°6 o'1778 06029 Prof. J. Renwick, U. S. Coast S. At Lloyd's
1 { Hfarbor, Huntington.
. 0°1795 06131 Prof. J. Renwick, U. S, Coast S. At Oyster
1844, Sept. 16, 17. 72 585 {0'1823 06229 } Bay. (Sir E. Sabine.)
2 1865, Aug. 10~-21. 72 568 o'1812 06178 Dr. A. D. Bache and E. Goodfellow, U. S.
Coast S. At West Hills.

|
i
|
|
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Secular variations of the magnetic declination, dip and intensity—Continued.

NEW YORK CITY AND VICINITY.

@=40° 4277 A=74° 00’°4 W. of Gr.
[City Hall.]
No. Date. D. Reference and remarks.
° 14
1580— 10 W, { De Isogoten in the XVI en XVII Eeuw, proefschrift door W.
1610— 11 W, Van Bemelen, Utrecht, 1893. Not used.
1 1609, Sept. 8 W. | H. Hudson on his third voyage found 8° W, on the Jersey slxor;\
a little below the mouth of the Hudson River. Prob. error -
4 2°, estimated.
1610— 12 W.| De Isogonen, etc., door W. Van Bemelen. Not used. A
2 1625, about. 11% W.{ R, Dudley’s Arcano del Mare.

1680— 12 W.| De Isogonen, etc.,door W, Van Bemelen; not used. The same
remark applies to his charts for 1640 and 1665, which appar-
ently all give too high values.

3 1684— 8% W.! P.Welles. [Dr. P. Kalm’s ‘“‘Travels into North America,”
translated by J. R. Foster, Warrington, 1770.]
4 1686— 9 W.| G. Keith, At Sandy Hook. Variation adopted for line run
between E. and W. New Jersey in 1687.
5 1691— 8% W. | Duxbury’s patent. On Staten Island.
6 1700— 8 20W.| E. Halley’s Tabula Nautica.
8 U. S. Coast and G. S. Bulletin No. 6. Not used.
7 1714— 8% W. | J.Beatty., On Livingston Manor,
8 { 1723— 7 20 W. | G. Burnet,
1724— 7 20W. | C, Colden. [Dr. Kalm’s Travels, as above.]
1750— 6 22 W. | Alexander.
9 75 {5 28 W. | U. S. Coast & G. 8. Bulletin No. 6. Mean + 5°°92.
10 1755— 5 ocoW. | Evans.
1775— 7 W. | Des Barres’ Atlantic Neptune. Not used.
11 1789— 4 20W.  Prof. E. Loomis’ collection.
12 1824— 4 40 W. [ Blunt’s map.
1833— 3 W. | P, Barlow’s isogonic chart. Not used.
13 1834— 4 soW. | Capt. Owen.
14 1837— 5 40 W. | Prof. J. Renwick. At Columbia College, near City Hall.,

1840, June 16 to July 11. | 5 o1 W.| Lieut.8.C. Rowan, U.S.N. At Howard Sta-

15 { tion, Staten Island. }Mean 4~ 5°°4s.

1840, July 18 to Oct. 16. | 5 53 W. | Lieut.-S,C. Rowan, U.S.N, AtBergen Neck.

16 { 1841— { 6 06W.| Douglas’ Map of New Jersey.

1841— 5 52W. | W,C,Wetmore,U.S.N. At Court-house, $ =40° 43/, A=174°04’
Winfield’s Land Titles. Prof. G. H. Cook’s Magnetic Survey
of New Jersey, Trenton, 1888, Mean - 5°'¢8.

17 1842, Sept. 5 32°5W. | U.S. CoastS. At Sandy Hook, N. J. Reduction to New York
+20/. :

1844, Jan. 5 5171 W, Lieut. G. M. Bache and J. Hall, U. S. N. At Sandy Hook,
N. J. Not used.

1844, Aug. 20, 22. 5 s51'oW. | Prof. J. Renwick. Location as above. Not used.

18 1844, Aug. 24. 6 13'1TW. oo ‘ At Columbia College, as in 1837.
19 1845’ Sept. 4. 6 253 w 13 3 113 3 113 6t LI it

1846, Apr. 30. 5 097 W. | Dr. J Locke. At Bloomingdale Asylum,

20 1846, May 4. 4 57'4W. ore ““ Mt. Prospect, formerly Flatbush, Brooklyn.

1846, May 7. 5 374 W. e ‘¢ Station Cole, Staten Island.

1846, May 14. 5 35°TW. e u ‘¢ Newark. Mean value 45°-57.

21 1847, Oct. 16~20. 5 41'0W. | R.H. Fauntleroy, U. S. Coast S. At station Legget, near Hell
Gate,

1855, Aug. 7. 6 396W, C. A. Schott, U. S. Coast 8. At Governors Island.

22 1855, Aug 8. 7 021 W. PRt N e « o Redioes 1d. (now L:berty Id).

1855, Aug. 11. 6 28'0W. e ¢ e« e i Recejving Reservoir (now Cen-
tral Park).

1855, Aug. 14. 6 112W. C. A. Schott, U. S. Coast S. At Sandy Hook, N.J. Not used.

23 1860, Sept. 21, 22. 6 44 W. Lo ¢ e« 4o« Mount Prospect, Brooklyn.
1872, Oct. 31, Nov. 1, 2. S 458W. A.H. Scott, ‘¢ ¢« « ¢ Central Park. .
24 1873, Nov. 5, 6, 7, 9. 7 og'oW. | Dr.T.C. Hilgard. At Sandy Hook, N.J. Reduction to New
York +20/.
25 1874, Aug. 7 23 W. [ Chart of Way Reef, Hell Gate.
26 1879, July 17, 18. 7 32°0W. | ].B.Baylor, U.S.Coast and G.S. At Sandy Hook, N.J. Re-
g8 A 6 W L duction to New York +20’.

1883, Aug. 24. 7 I . icut, R, B. Beck. : .

1884, May 1. 7 oo W, ‘* U. Sebree, Nﬂf}, g‘éﬁeﬁ?rﬁioiage ;S;.N(l)\;;tg .useliledut

1884, July 17, 7 34 W. ‘“  R.B. Beck. T

27 1885, Sept. 30, Oct. 1-4. 7 528W. J. B. Baylor, U. S. Coast & G. S. At Sandy Hook. Reduction
to New York 4-20’. . .
1885, Oct. 16, 17, 18. 8 597 W. J. B. Baylor, U. 8. Coast & G. S. At Riverside Park. Not used.
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UNITED STATES COAST AND GEODETIC SURVEY.

Secular variations of the magnetic declination, dip and intensity—Continued.

NEW YORK CITY AND VICINITY—Continued.

No. Date, D. References and remarks.
28 1890, Oct. 19, 20. 8 06'8W. | J.B.Baylor, U.S.Coast and G.S. At Sandy
Hook, near station of 187q. Reduction to
29 1895, June 21, 22, 8 24'8W. | ]J.B.Baylor, U.S. Coast and G.S. At Sandy [ New York +20”.
Hook, near station of 1879.

D=4 7°04--2"77 sin

(1°30 1:—18°"1)+ 014 sin (6°3 w4 64°)

Date. Obs’d. D. p. CompdD. C—O. Dnte.. Obs'd D. p. CompdD. c—oO.
[+ [+ ] o o
16097 -+ 800 +840 +o40 1841°5 4-6°10 +570 —o°40
1625°0 11'so %4 9'56 —1'94 18426 5°91 575 —o0°16
1684'5 875 926 Ho0§I 1844°6 6°22 587 —0°35
1686°5 9'00 9’19 +o0'19 1845°6 642 5'93 —0'49
1691°5 875 897 o022 184673 5°57 596 -o3g
1700'0 833 8'55 +o0°22 18478 568 6°05 +0°'37
1714°5 875 773 —1'02 18556 672 6°52 —o0'20
1724°0 7°33 7°13 —0°20 18607 673 684 4011
17500 5'92 558 —o034 1873°8 748 765  +o17
1755°5 500 530 +-0°30 1874°6 738 771 4033
1789°5 4'33 429 —0°40 18795 7°87 800  +o013
1824°5 467 488 +o21 1885°7 821 835 “+o0'14
1834°5 4'83 533 +050 18908 845 854  Ho09
1837°5 567 548 —o'19 1895°6 +875 +8°84 +0°09
18406 | + 545 +565 +o20
DIP AND INTENSITY AT NEW YORK AND VICINITY.
No. Date. -] H. . References.
o ’/
1 1822, Dec. 73 00°s 01836 (?) 06280(?)| Sir E. Sabine. At Columbia College (old
site).
2 1825, Mar, 73 270 .eii. aiaan. Sir J. Franklin. Not used.
3 1831, Apr. 19. 73 00  ciiiie e Prof. Joslyn.
4 1833, Apr. ;2 ?2(3,) ............ Capt. Back.
5 1834, Aug. 72 517 ...... ...l Dr. A.)D. Bache. At Columbia College (old
site).
6 1835— 4 . 01832 06215 Dr. A. D. Bache and Prof.E. H.Courtenay. At
Columbia College (old site).
7 1839, Sept. 72 52°2 0'1850 06280 Prof. E. Loomis. At Columbia College (old
site).
1841, Apr. 19, 72 41 01854 0'6229 Dr. J. Locke, At Columbia College (old site).
8 1841, Apr. 20. 72 21 0'1890 06233 oot At new Asylum, near Harlem,
1841, Apr. 20. 72 396 01853 0°6217 oo u ¢ Bloomingdale Asylum.
1841, Dec. 72 396 o'1851 06211 Dr. A. D. Bache.
{ 1842— 72 37°2 0°1858 06220 Dr. J. Locke. At Columbia College (old site).
9 1842, Sept. 26. 72 356 0°1848 0'6190 Sir J. H. Lefroy. At Bloomingdale Asylum,
{ 1844, Apr. 26. 72 41°7 01847 06211 Dr J. Locke. At Columbia College
| 1844, Apr. 27. 72 42°6 0'1848 06215 g Locke. ** E Jumbi .
o'1877 06289 Prof. J. Renwick. At Columbia College.
10 1844, Aug. 8-31. 72 378 {0'1905(>) 06400 (?) }(Slr E. Sabine).
1844— 72 289 ..., ... Maj. J. D. Graham. At Columbia College.
. o0°1886 06386 Prof. J. Renwick and Sir J. H. Lefroy. At
1844, Sept. 3. 72 49°5 {0-1848 06257 Bloomingdale Asylum.
11 1845, Sept. 4. 72 406 ...... ...... Prof. J. Renwick. At Columbia College.
1846, Apr. 27, 30. 72 390 0°1848 06198 Dr. J. Locke. At Bloomingdale Asylum.
12 1846, May 6. 72 276 0°1869 0'6202 Dr, J. Locke. At Mount Prospect, Brooklyn,
1846, Nov. 72 39°3  ieeeer aealnn Officer of corvette Nordstiernen.
13 1853, May 19. 72 8556  eeee. aa.... Dr. E. K. Kane and A. Sonntag,
1855, Aug. 7 72 463 01810  0'6109 On Governors Island,
14 1855, Aug. 8 72 592 01807 06178 On Bedloes Island, C.A.Schott,
1855, Aug. 10. 72 44°4 01816 0'6119 In Central Park Rec. Reservoir, (U.S.CoastS.
15 1860, Sept. 20, 21, 22, 72 40'8 0'1868 06275 At Mount Prospect, Brooklyn,
16 1872, Nov. 1, 4. 72 358 01836 06138 E. Goodfellow and A. H. Scott, U. S, Coast S.
. Central Park.
17 1885, Oct. 16, 17, 18, 72 120 0°1862 0'6090 J. B. Baylor, U. 8. Coast & G. S. Riverside
Park.
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Secular variations of the magnetic declination, dip and intensity—Continued,

NEW YORK CITY AND VICINITY—Continued.
AT SANDY HOOK, N.J

No. Date. . . F. References.
o Q /’
1 1844, Aug. 20, 22. 72 37°9 0°1880 06299 Prof. J. Renwick.
2 1855, Aug. 14. 72 520 01806 . 06132 C. A. Schott, U. S. Coast 8.
3 1873, Nov. 5-9. 72 29'6 01863 0'6192 Dr. T. C. Hilgard.
4 1879, July 17, 18. 72 08'3 0'1880 06131 J. B. Baylor, U. 8. Coast & G. S.
5 1885, Sept. 30, Oct. 1,2. | 71 §52°3 01876 0'6023 ‘e ¢ ‘e ‘e
6 1890, Oct. 19, 20. 71 54°'1 01870 06020 e ¢ L ¢
7 1895, June 21, 22. 71 482 0"1894 06065 ¢ ¢ ¢ ¢

For New York.

‘e “«

3

@ .=72°73 —0°009 8 22— 0000 160 1?

1/ =0184 7 - 0'000 024 12+ 0°'000 000 § #:3

*1895°5 | 79t

* Reducod to New York.

To reduce Sandy Hook to New York series

we have the following comparison:

Year. I 8.1 N.Y.
- o - (-]

1844 72°63 72°67
1855 72'87 .72'83
1873 72°50 7260
1885 71°87 72°20
Mean 72°47 72°'58
Diff, 4-0°11

S. Doc. 256

Date. Obs’d ©. Comp'd 8. Cc—o0. Date. Obs'd H. Comp'd H, C—0.

° ° ° 18230 0°1836 01844 —+ 0'000S8
18229 7300 72°88 —o'12 1835°5 832 45 - 13.
1831°3 7300 7286 —0'14 1839'7 850 45 - o5
1833°3 72°82 7285 +0'03 1841°5 862 45 — 17
18346 7286 72°84 —o0'02 1842°6 853 46 — o7
18397 72°87 7228  ---0'07 18445 863 46 - 17
18415 72°'59 7280 -j-0°21 1846°3 858 46 — 12
1842°6 72°61 72°79 <-0718 18556 811 48 - 37
1844°5 7267 7278 +-o'11 18607 868 50 — 18
18457 72°68 7277 +o0g 18728 836 55 4+ 19
1846°5 72°59 72°76  to'17 *1879'5 867 8 — o9
18534 72°93 72°70 -—0°23 1885°8 862 62 0o
18556 72°83 7267 + —o0°16 *1890°8 857 65 + o8
1860°7 72°68 72°61 —o0°07 *1895°5 0-1881 0°1868 —0°0013
18728 72°60 72°42 —o18

* . . . L .
;gégg giig ;2 ?(; I_ggi *Reduced to Now York.
*1890'8 2°01 2°06 -0'0 .
% 7 ;1 ‘94 j‘ooi To reduce Sandy Hook to New York series

we have the following comparison:

Year. i S. H. N.Y.
1844 01880 01863
1855 Sob 811
1873 863 836
1885 876 862

Mean 0°1856 0°1843
Diff. —o0°0013

COMPUTED DECENNIAL VALUES (FOR NEW YORK).

Date. D. e. H. R,
o L]
1820 +-4'61 72'88 0°1844 0'6264
1830 498 7286 44 ‘6257
1840 5'61 7281 45 6243
1850 631 7273 47 *6222
1860 6°91 72°62 50 6193
1870 7°40 72°47 54 *6155
1880 7'90 72°29 59 6111
18g0 849 72°08 64 *6058
1900 -}-9'1 71:84 01871 0°6003

14
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UNITED STATES COAST AND GEODETIC SURVEY.

Secular variations of the magnetic declination, dip and intensity—Continued,

SOUTH BETHLIEHEM, PA.

@ =40° 367°4 A==75° 2279 W. of Gr.
[Sayro Observatory, Lehigh University.]
No. Date, D. References and remarks.
L] /
1 17428 6 33 W. R.W.Walker, from bearings of old lines. Correction in time
made by Prof. M. Merriman; letter of Sept. 24, 1891.
; :;gg: i gg }3 } Reference as above,
4 1841, July 23. 3 26 W.| Dr. A.D. Bache, at Easton; reduction to Bethlehem— 127,
5 1851°5 3 506 W+| R. W. Walker, from bearings of old lines.
6 1874, June 20. 5 19's W.| Dr. T. C. Hilgard, near Lehigh University. ¢=40°367'5, A==
75° 237°1.
7 18782 5 37'2 W.j R. W. Walker, from bearings of old lines.
8 1881°2 5 52 W. Prof. C. L. Doolittle, Lehigh University.
9 1882°7 6 054 W.| R. W.Walker. Resultfrom 8o observations made by students.
10 1884°0 6 066 W, ¢« ¢
11 | 18853 6°15 W.
12 l 1887°3 6°17 W." | Communicated by Prof. M. Merrimamn, letter of July 14, 1892. In
13 | 18883 630 Wi accordance with this letter 4- 0°'11 was added to each observed
| 14 18893 637 W.| value to refer it to Hilgard’s station of 1874.
P15 1892°3 6°47 W
‘I 16 1894°7 705 \V.i Letter of Prof. M. Merriman of Feb. 11, 18gs.
D==-{-5%27+4 305 sin (1'46m —34°°8)
Date. Obs'd ). p. Comp'dD. C—O. ; Date. Obs’d D.  p. Compdi). C—O.
s s ] - - -
17428 | 655 }  +586 —o6g 1882'7 | +'6'09 +595 --o14
1784°5 2-88 295  -{-007 18840 6°11 6'05 —o'0b
17995 1'87 238 4051 i 1885°3 615 615 0°00
1841°6 343 304 —o0'39 ;1 188773 6'17 630 Ho13
1851°5 3784 363 -—o21 1888°3 6°30 1% 637 +o07
1874°5 5'32 5'32 000 1889°3 6'37 1% 644 —+o007
18782 562 561 —oo1 | 189273 647 1Y% 665 <018
1881°2 I -+ 587 4384 —o03 | 18947 4-7°05 ~-6'82 —o23
DIP AND INTENSITY AT SOUTII BETHLEHEM.
No ! Date. ! . 1. F. ! References.
. —_ - e
| i o 4 :
‘ L 18471, July. 72 39°0 0" 1900 06371 | Dr. A, D. Bache, At Easton.
P2 1874, June 20. 73 389 01770 06288 Dr.T. C. Hilgard. Near Lehigh College Ob-
‘ servatlory.
HUNTINGDON, ’A.
@-240° 31/ A=7%° 02/ W. of Gr.
r No. Dalte. , D. |i References and remarks.
I — |_ L B -
1 1750— ! 44 w.| U. 8. Coast & G. $. Bulletin No. 6.
.2 1794— o 51 W.l J.8. Lytle.
L3 1840, July 30. 1 523 W. ‘ Dr. A. D. Bache.
! 4 1849, May 2I. { ; ‘Zg &; : }chort of Secretary of Internal Affairs, Pa.
5 1852, AI)T. 2 16 W. | T T ¢ ‘" “« 1
6 1858, Sept. ro. 2 34 W. l
7 1860, Apr. 19. 2 41 W.| H. Wilson. ]
8 1874, Aug. 3 34 W, ‘ Report of Secretary of Internal Affairs, Pa.
9 1879, Aug. 19. 4 o7 W. | . Letter of J. 8. Africa.
10 1880, Sept. 24. 4 150W.,
11 188§, June 20. 4 234 \W. .
12 1883, Apr. 9. 4 337 W.: ¢ Report of Sceretary of Internal Affairs, Pa.
13 1884, May 26. 4 37°5W. i
14 1885, Dec. 24. 4 380W.;
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Seculwr variations of the magnetic declination, dip and intensity—Qontinued.
HUNTINGDON, PA.—Continued.

1) ==} 3°°76 {- 2°93 sin (1°48 m— 35°°2)

'» Date. Obs'd D.  p. Compd D, C—O. | Date. Obs'd D, p. Comp’dD, C—O.
|
o ] o , [ o a
1750°0 —&—4';5 % +3'9t25 —033 : lgm‘g +3°57 +3°82 jdgg
17940 085 11 ~-033 Il 1879 4°12 4°20 -0
1830°6 187 1'ss  —o'3z || 18867 425 428  -fo'o3
18493 218 2°03 —oO0'I5 j 1881°5 4°39 4'34 —o0'05
125;'3 2'27 222 1083 ; Iggs‘s 4'26 447 —o'09
1858°7 2°57 2°65 o 1854°4 462 4’35 —0'07
1860°3 4-2°68 +2'76 4 008 i 18860 +-4°63 -+467 4004

DIT* AND INTENSITY AT HUNTINGDON,

- \
No. Date. o. H. LN l References. ]

© ’

I 1840, July. 72 178 0°'1895 06238 | Dr. A. D. Bache,

NEW BRUNSWICK, N. J.

p=40° 29’°9 A==74° 26’°8 W. of Gr.
[Rutgoers College.]

No. Date, D, References and remarks,
o s
; i 808004— Z ;g \Vz IC&;'I Ié:)lll)b }From bearings of old lines.
3 1811— 319 W. | From bearings of old lines.
4 1814°6 3 07 W,
18159 313 Ww.
5 {1830'5 3 34 (7) W. Not used.
. X7
g’ :gggg g i? QV G. Hill. From bhearings of old lines,
8 18460 523 () W.
9 18486 5 Io W.
10 1850°8 5 23 Ww.
11 1863°0 6 ag W. | Deed reported by G. Hill,
12 1864— 6 1o W. { G. H. Cook at County Meridian,
13 1866— | 6 oo (2) W. [ “T.N. Doughty.
4 1870— 6 24 W. | From bearings from old lines,
15 1880— 7 15 W. Prof. E. A, Bowser.
16 1884— 7 30 W. M. Cobb.
17 1886— 7 30 w. | G.Hill
8 { 1887— 7 32 W. |1 G. Hill. At Rutgers College and at several stations to the
18878 7 34 W. northward.
19 1895, Sept. o, 7 4770  W. | J.B.Baylor, U.S. Coast & G. 8. Grounds of Rutgers College.
D=5°11-}2°94 sin (1°30 »2 - 4°°2)
Date. Oobs’d D. p. CompdD. c—o0. l Date. Obs'd D, p.  Comp'dD. C—0.
] o o o o o
1806°5 4240 -}-2'56 -Fo'16 1863°0 +6°15 4617 --0*02
18045 2°50 270  +0'20 1864'5 617 626 4009
1811°% 332 300 —o0'32 || 18665 600 638 4033
18146 312 315 -t-0-03 1870'5 6°40 662 +o0'22
1815°9 322 3°22 0'00 1880'5 7°25 714 —0'II
1836°6 467 444 —0'23 18845 7'50 7°33 —o'17
18385 4'75 4’56  —o'19 1886°5 7°50 741 —0'09
18460 5738 506  —0'68 18877 7°55 746  —0'09
18486 517 523  -}-0°06 1895'7 | +7°78 +7'74 —o0q
1850°8 +538 +5°38 0°00




212

UNITED STATES COAST AND GEODETIC SURVEY.

Secular variations of the magnetic declination, dip and intensity—Continued.

NEW BRUNSWICK, N. J.—Continued.

DI’ AND INTENSITY AT NEW BRUNSWICK.

No. Date. e, . F. References.
o ’
1 1844, May 24. 72 432 01848 06224 Dr. J. Locke.
2 1895, Sept. 3, 4, 5. 71 54°4 01879 06051 J. B. Baylor, U. S. Coast & G.S. At Rutgers
: College.
JAMESBURG, N. J., AND VICINITY,
P =40° 21/ A =74° 27/ W. of Gr.
No. Date. D. References and remarks. —,
] /
Loy 1761— 4 33 W.
2 1795 — 3 II W.
3 1799— 2 43 W. . .
4 1815 — 3 12 W, |+ 11, M. Thomas. YFrom bearings of old lines.
5 1826 — 3 5o W.
6 1829— 3 52 W.
7 1887— 7 25 W.
D =--6°03 -- 2°94 8in (1°40 1 — 22°°4)
Date. Obs'd D. p. CompdD. C—O.
(] o
1761°5 | +-4°55 4440 —0'15
1795°5 318 313 —0'03
1799'S 272 3’10 +-0°38
1815°5 3°20 3’23 +0'03
18265 383 362 —o2I
18295 387 375 —O'12
1887°s | -} 7742 +7:51  +o009
DIP AND INTENSITY AT JAMESBURG.
(No observitions so far as known.)
HARRISBURG, PA.
¢=40° 159 A=-76° 5279 W, of Gr.
[Stato Capitol.]
No. Date. D. References and remarks. l
o v !
I 1795, Aug. 19. o 26 E. From map by T. Foster.,
2 1840, July 26. 3 125 W. | Dr. A. D. Bache. In Capitol Grounds.
3 1843— 2 35 W. | From map by J. Roberts.
4 1854, autumn, 3 o6 W J. Roberts and S. Hoffer. In grounds of Statehouse. I
1857, Apr. 2q. 3 183 W. J. Ferguson, J. Aspach, and D. Hoffman,
5 { 1857, June 3. 3 20 W. | 8 Hoffer.
6 1860-1861. 3 30 W. 1. Page.
7 1862, July 28, 29, 3 44'5 W. C. A. Schiott, U. S. Coast S. In grounds of Statehousc.
8 1874, Oct. and Nov. 4 51 W. H. Alricks and J. S. Africa.
9 1876, Dec. 2. 5 310 W. | Report of Secretary of State, Pa.
10 1877, Sept. 25, 26. 4 53°5W. E. Smith, U. 8. Coast S. In grounds of Statehouse.
11 1881, May 25. 5 17 W. | .J.B.Kaufman. In Capitol Grounds.
12 18835, Aug. 17, 18, 19. 5 21'gW. | J].B.Baylor, U.S. Coast & G.S. In Capitol Grounds.
13 1888, Sept. and Oct. 5 3r2W. | J.S Wall and J. H. Campbell. o “
14 188g, Feb. 21. 5 309W. JuB. Kaufman. In Capitol Grounds.
15 1895, Sept. 19, 20. 6 063\ J. B. Baylor, U. S. Coast & G.S. On Forster Island.
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Secular variations of the magnetic declination, dip and intensity—Continued.
HARRISBURG, PA.—Continued.
D=-3°12+4-2'98 sin (1'55 m—4°2)

Date. Obs'd D. p. CompdD. C—O. Date. Obs’d ). p. Comp'dD. C—O.
o o o o o o
1795'6 | —o043 ¥ Ho14 +o0'57 18769 | +5'17 +4'93 —o0'24
1840°5 +321 % 2’15 —1°06 18777 4'89 498 +oo9
18435 2°58 238 —o'20 1881°4 528 521 —o'07
1854'8 3°01 329 Ho0°28 1885°6 5'36 544 +o08
1857°4 332 3’50 -+o18 1888°8 5'52 5'59 o007
18610 3°50 378 o028 18891 5°52 560 +o08
18626 374 391  +-017 18957 +6°10 +586 —o24
1874'8 | +4'85 +479 —0°06
DIP AND INTENSITY AT HARRISBURG.
No. | Date. e 1L ¥, References.
o 7’
I 1840, July. 72 20§ 01830 06198 Dr. A. D. Bache.
1862, July 28, 2q. 72 316 01863 06205 C. lzlx Schott,U. 8. Coast S. Grounds of State-
ouse,
3 1877, Sept. 27. 72 20°'§ 0'1901 0'6267 E. Smith and J. B. Baylor, U. 8. Coast S.
Grounds of Stateliouse,
4 1885, Aug. 17, 18, 71 45°1 0°1908 06091 J. B. Baylor, U. 8, Coast & G. 8. Grounds of
Statehouse,
5 1895, Sept. 19, 20. 71 43°0 0°1908 06083 ] B.lBaglor, U. S, Coast & G. S. On Forster
Island.

O =172°4840'006 7 m — 0’000 563 M

Date. i Obs'd @, Comp’d @. C——O._’
] ] [+]
1840°5 7234 72°36 ~+-0'02
18626 72°53 72°47 —o0'0b
1877°7 72°34 7223 —o'11
1885°6 7175 71°91 ~+o0°16
1895°7 7172 71°71 —o'oI

COMPUTED DECENNIAL VALUES.

Date. D. .

o (o]
1840 +4-2°1 72°35
1850 2°go 72°48
1860 370 72°49
1870 4°46 72°39
1880 5'12 72°17
1890 564 7185
1900 +60 71°41
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Secular variations of the magnetic declination, dip and intensity—Continuned.

HATBORO, PA.

@==40° 12/ A=175° 07/ W. of Gr.
No Date. D. References and remarks.
[ /
1 1680. +8 28 W.
2 1690. 8 15 W.
3 1700. 7 55 W.
4 1710. 7 28 W.
5 1720. 7 oo W.
6 1730. 6 25 W.
7 1740. 5 35 W. . . )
8 1750. 4 55 W. Series communicated by E. W. Beans, in letter of March 1, 1852,
9 1760. 4 oo W. This series is supposed to rest on reliable observations, but they are
10 1770. 2 55 W. now concealed by interpolation. It does not appear to have any con-
11 17%0. 2 o5 W. nection with values observed at Philadelphia.
12 1790. I 50 W.
13 1800. I 55 W.
14 1810. 2 oo W,
15 1820. 2 27 W.
16 1830. 3 oo W.
17 1840. 3 50 W. J
18 1850. +4 25 W.
D==+45°174316 sin (1°54 m—16°7) 4022 sin (4'1 m +157°)
Date. i Obs'd D. p. Comp'd D. Cc—o0. i Date. Obs'dD. p. Comp'dD. C—O
o o o } [+] (<] o
1680'5 | +4-8'47 +8:31 —o'16 | 17705 | +2'92 +3°07 +-0°15
1690°5 825 8'16 —009 | 1780°5 2-08 2°38 ~+o0°30
1700°5 7°92 7°86 —o0'06 || 1790’5 183 1°95 4012
1710°5 7°47 7°45 —o'02 | 1800°5 1°g2 184 —0'08
1720°§ 700 6°96 —o'04 | 1810’5 2°00 2°05 -}-0°05
1730°S 6°42 638 —0°'04 | 18205 2°45 2'50 ~+o005
1740°'S 558 5'66 4008 i 18305 3°00 308 +o0°08
1750°5 492 4'83 —o'09 | 18405 383 3'73 —o'10
1760°5 ll +4-00 +3°93 —o’o7 | 1850°§ i +4°42 +4°39 —aQ'03
DIP AND INTENSITY AT HATBORO.
(No observation so far as known.)
PHILADELPHIA, PA.
@==39° 56”9 A=75° 09’'0 W. of Gr.
[Statebhouse.]
No. Date. D. References and remarks.
-] /
1620, about. ny W.| R.Dudley’s Arcano del Mare. Not used.
b 1701— 83 W.1 Scull.
2 1710— 3 A W.| °T. Whitney.
3 1750— 5% W.} Dr. P, Kalm's ‘ Travels into North America,”” English trans-
lation by J. R. Foster, 1770.
1793— 1Y% W.| T.Whitney.
4 { 1793~ 1% W.| Brooks.
5 1802— 1Y% W.| Howell.
6 { 1804— 2 W.| Several observers.
1804— 2 10 W.| T.Whitney.
1813— 2 25 W.| D.McClure.
7 { 1813— 2 27 W.! T.Whitney.
8 1837— 3 25 W.| W.R, Johnson.
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Secular variations of the magnetic declination, dip and intensity—Continued.

PHILADELPHIA, PA.—Continued.

No. Date. D. References and remarks.
© 7/
9 1840, June, 3 37 W.| Dr. A D, Bache. Grounds of Girard College.
10 1841, July 20to Nov. 1. | 3 537 W. g e “ o ‘e
11 1846; May 23, 3 sI'1wW, ‘“ J. Locke. « o o
12 1855, Sept. s. 4 31'7W.| C.A.Schott, U.S. Coast 8. Grounds of Girard College.
]3 1862' Allg. IS, 16' 5 m-o \V' YL 3 6 e 13 (1} “ [ (N1 (X3
14 1872, Oct. 19, 20, 21. 5 27°8W.. A, H. Scott, ¢ ¢ ¢« ¢ o i ‘“
15 1877, Oct. 2,3, 5, 6. 6 o02'2W,| ].B, Baylor, ‘¢ ¢ ¢« ¢ ‘ “ «
16 1884, Scpt. 3, 10, I1. 6 216 W.| E.Smith, ¢« “ * & G.S. Grounds of Girard College.
17 ISW, Nov' I, 3' 6 31-4 \V. J' B. Baylor’ e < e 6 66 g4 3 “ (X} “
18 1895, Sept. 12, 13. 7 105 W, ¢ e e e In Pennsylvania Hospital
[ ’ Grounds.
£):=4-5°36+ 317 sin (150 —26°°1) -} 0°19 sin (40 <- 146°)
Date. Obs'd D. p. CompdD. C—O. Date. Obs’d D. p. Comp’dD. C—O.
o [+ o o o o]
1701°5 |-8'50 +4-813 —o0'37 184177 -390 4-3'57 —o0°33
1710°5 850 781  --0'69 18464 383 3'85 0°00
1750°5 5'75 528 —o4q7 1855°7 4°53 495 —o'08
1793°5 1'50 2°22 o072 1862°6 5'00 4'90 —oO'IO
1802°5 1'50 2'14 +o064 1872°8 5'46 564 o018
1804°5 2°08 2'09 +o'or 18777 6'04 6'03 —o'or
1813°5 2°43 223 —o0°20 1884°7 636 6's7 +o°2r1
1837°5 3'87 331 —o0'56 1890°8 6°52 7'03 +o'51
1840's | 4-3°62 4349 —o0'13 18957 | +7'18 4790 +o22
DIP AND INTENSITY ATl PHILADELPUIA.
No. Date. ) H. 3 References.
o /7
I 1834, July. 72 00°2  ceeea. e Dr. A. D. Bache and Prof. E. H. Courtenay,
Chestnut street,
2 1835— | .l 0°1934 06261 Dr. A. D. Bache and Prof. E. H. Courtenay,
Chestnut street,
3 1836, Se{)t. e 0'1918 0'6206 Dr. A. D. Bache, Chestnut street.
4 1838, July. 70 43°9 e oea ¢ttt Rittenhouse Square.
5 1839, Sept. 72 07°1 0°'1913 06231 Prof. E. Loomis, Chestnut street.
6 1840, July, Sept., Oct. 2 G X« T Dr. A, D. Bache.
1841, Mar. 30, 31, Apr. 72 00'I 01925 06230 Dr. A. D. Bacheand Dr. )
26. J. Locke.
1841, Apr. 26, July 20, 71 587 01925 06222 Dr. A. D. Bache.
Oct. 9, Nov. 1.
1841, June, 71 545 e i M'Il)] JAD. G;;ahfun and
r. A. . Bache. s
1842, May 15. 72 o1 01926 06238 Dr. J. Locke. At Girard College.
8 1842, Oct. 6. 71  59°0 0°'1925 06224 Sir J. H. Lefroy.
1842— 72 o1'8 ... . Maj. J. D, Graham,
1842, Jan. to Dec. 72 00°I 0.1925 0'6230 Dr. A. D. Bache,
9 1843, Apr. to Dec. 71 582 0'1924 0'6216 oo |
1844, Apr. 19. 71 59'2 0’1917 0'6199 Dr. J. Locke.
10 {1844, May. 72 09°2 aeeeet aaean. Mayj. J. D. Graham, Rittenhouse Square.
1844, Jan. to July. 71 576 01922 06206 Dr. A, D. Bache.
T 1845, Jan. to June. | ........ (o3 £+73 SN Lo e
12 1846, May 23. 72 o01°0 0’1910 06186 Dr. J. Locke. AtGirard College.
13 1855, Sept. 5. 72 177 01942 06356 C. A. Schott,U.8.Coast S.
14 1862, Aug. 15, 16. 72 058 01897 06173 o @ eCed e w
15 1865, Oct.24. | ........ 0’1913  ...... Prof. W. Harkness, U. S. N. At Navy Yard.
16 1872, Oct. 19-22. 72 15°¢% 0'Ig9I9 06296 . Goodfellow and A. H. Scott, U, S. Coast
S. Girard College.
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Secular variations of the magnetic declination, dip and intensity—Continued.
PHILADELPHIA, PA.—Continued.

DIP AND INTENSITY AT PHILADELPHIA—Continued.
No. Date. ’ e. H. F, | References.
US| _
.. o /
17 1877, Oct. 2-6. 71 4173 0'1942 06180 J. B. Baylor, U. S. Coast S. Girard College.
1884, Aug. 29, 30, 31. 71 30°7 0°1935 o'6101 E. Smith, U. 8. Coast & G. 8. Exhibition
18 Laboratory.
1884, Sept. 3~11. | 71 274 0'19§I 0°6136 E. Smith, U. 8. Coast & G.S. Girard Col-
lege.
19 1890, Now. 1, 3. 71 20°3 01934 06045 J. B. Baylor, U, S. Coast & G.S. Girard
College.
20 1895, Sept. 12, 13, 71 034 0'1950 06007 J. B. Baylor, U.S.Coast & G.S. Pennsyl-
vania Hospital grounds.

!
i
|

0 =72°'13 4- 0°010 I M — 0000 743
H =o0'191 8 —0°000 022 ¢ - 0°000 002 O 7"

Date. Obs’d @. Comp'd ®. Cc—0. Date. Obs'd H.  Comyp’d H. Cc—0Q.
° ° ° 1835°5 0'1934 0'1925 ——0°0009
18345 72°00 71°80 —o0'20 18367 918 24 4 o6
1838°5 7173 7I'92  +o0'19 1839°7 9I3 22 -+ 09
1839°7 72°12 71°95 —o'17 1841°5 925 21 — 04
18407 71°88 71°97 +-0'09 1842°5 925 21 — 04
1841°5 71°96 71°99 +o0'03 1843°6 924 20 - o4
1842°§ 72701 72°01 0'00 1844°3 920 20 oo
18436 71'97 72'04 + o007 1845°2 921 20 — or
18443 72°03 72°05 +-0'02 1846°4 910 19 +- 09
1846°4 72°02 72°08 + o006 18557 942 17 — 25
1855°7 72°29 72°'16 —o0°13 1862°6 897 19 + 22
18626 72'10 72°14 + 004 18658 913 - 20 <4 o7
1872°8 72°26 71°97 —o0°29 1872°8 919 24 + 05
18777 7169 7184  +o15 18777 942 27 — 15
1884°7 71°48 71°59 +o1r 18847 943 34 — 09
18908 71.34 71°31 —o0'03 18908 934 42 + o8
1895°7 71°06 71°04 —0'02 18957 0°1950 0'1950 0°0000
~ ]
COMPUTED DECENNIAL VALUES.
Date. D. . H. F.
o (<]

1830 + 2°91 71°63 0°1930 06124

1840 3°46 71°96 22 6206

1850 407 72°13 18 6250

1860 473 7216 18 6261

1870 5'44 7203 22 6230

1880 620 71°76 29 6163

1890 6°97 71°35 41 6070

1900 +77 70'78 0°1957 0°5945
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Secular variations of the magnetic declination, dip and intensity—Continued.

CHAMBERSBURG, PA.

—t— —_——t—— A

®=39° 56’ A=177° 39’ W. of Gr,
Date. D. References and remarks,
° ’

I 1736, Nov. 4. 4 15 W. Z. Butcher.
2 1744, Sept. 11. 3 40 W, Nl oo
3 1746, Mar. 25. 3 19 W, |1 Cookson.
4 1754 3 16 W, From land patent.
5 1768, May 6, Nov. 1. I 30 W. .
2 1770, Apr)f 25. 1 30 W }Col. J. Anmnstrong.
7 1786, Mar. 31. o 15 W.
8 1787, Mar. 7. o 15 E. M. Ienderson.
9 1794— o 30 E. .

1807-"08-"0g. o 42 K. | ]. Snively.

1816, Nov. 18. o 30 E. W, S. Davis.
12 1818, May. o 22 E.!| W, Cummins.
13 1822, Nov. 2I. o 15 E.
14 1825, Dec. 6. o 00 -
15 1830, Nov. 5. o 15 W.|[[{W. S Davis.
16 1836, Mar. 25. o 27 W.
17 1840, Aug. 24. o 544 W. Dr. A.D. Bache. AtIrwinsville; reductionto Chambersburg+-5’.
18 1850, Apr. 29. 1 30 W, .
19 1852, Apr. 12. 142 W |
20 1859, Oct. 24. 2 12 W.
21 1863, Mar. 25. 2 15 W. ,
22 1864, Mar. 31. 2 19 W.
23 1865, June 1, I19. 2 24 W.
24 1866, Feb. 23. 2 25 W. LJ. B. Kaufman.
25 1867, Oct. to Dec. 2 35 W.!
26 1869, May 24. 2 40 W.
27 1871, Apr., May, and 2 55 W,

June. '

28 1873, Apr. oo W.
2 { 1876, Apr. 15 W, .
9 1876, Oct. 10 W. | Annual Report Secretary of Internal Affairs, Pa.
30 1877, June. 20 W.'I .
31 1878, Apr. 22. 24 W. Reduction to mean of day—3/
32 1879, Apr. 12. 31 W. : ¢ e A 1
33 1880, Apr. 19. 36 ‘V' s £ 1y 13 [ _4.
34 1881, Apr. 30. 41 W, « e e —g,
35 1882, Apr. 19. 45 W. ¢ R .
6 1883, Apr. 30. 51 W,
3 1883, Oct. 20. 47 W.

1884, Apr. 8. 49 W.

1885, Apr. 14. 54 W.

1885, July 8. 55 :X ‘ L

1886, Mar. 4. 54 .

1886, Apr. 6. 6 W, |[J B Kaufman.

1886, Apr. 27.

1886, June 4. 51 W

1886, Oct. 1. 56 W

1887, Jan. 19. 59 W

1887, Jan. 20.

1887, Jan. 21.

1887, Jan. 22.

1887, Mar. 11.

1887, Apr. 26.

1888, Jan. to Oct.
1889, Jan. 31, Mar. 6.
1891, Apr. 6-24.

J. B. Kaufman at County Meridian, Result reduced to mean
of day. Letter of June 27, 1891,

1891, July 3, 4. J. B. Kaufman, near Upper Strasburg. Result reduced to mean

> L= = SR PLPARPULUWLULOLOLORWRWRRWLWPRWLRLWL LWL
wn
~
-
<

of day. Letter of July 6, 18gr. )

1892, Apr. 12. 18 W. | J.B.Kaufman, near Chambersburg at County Meridian. Result
reduced to mean of day. Letter of May 2, 1892.

1893, Apr. 18. 32 W.| A. S, Winger. Result reduced to mean of day. Letter of

Jan. 18, 18g4.
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Secular variations of the magncetic declination, dip and intensity—Continued.
CHAMBERSBURG, PA.—Continued.
D=+ 2°79 + 3°10 sin (1'55 m—30°°6) + 0'20 sin (4'6 m 4 124°)

Date, Qbs'd D. p. CompdD.. C—O. l Date. Obs'd D. p. CompdD. C—O.
o [+] 1o l [~} o o
1736°8 --4'25 +403 —0'22 ) 1866°1 +2°42 -{-2°43 H-o0%0r1
17447 367 353 —o0'14 18678 258 2'54 —0°04
1746°2 3°32 343 -loIr ] 18694 26y 2'65 -—0'02
1754°5 327 286 —o41 | 187174 2°g2 279 —o0'13
17686 1°'50 176 4026 ‘ 18733 3°00 2'9g3 007
17703 1'50 1'62  +o0'12 1876°5 321 3’17 —0'04
17862 | -Lo'25 036  Horr ! 1877°4 3°33 324 —o0°09
17872 | —~o0'25 +o029 4054 ‘ 18783 3°35 331 —0'04
1794'5 050 —or13 +oiz7 | 187973 347 338 —o09
18085 071 048 o253 | 188073 3°53 347 —o06
1816°9 o'50 038 012 | 18813 360 3'54 —o0b
18184 037 033 +ooq 18823 372 363 —0'09
1822'¢g | —o'25 o017 +4o008 ‘ 18836 3°78 372 —o0'08
1825°'g 0'00 —0'04 —O0'04 l 18843 382 378 —o'04
18308 | o025 o022 —o03 || 18854 388 387 —oo1
18362 0’45 o5z o0y || 188679 388 3’95 -too7
1840°6 0’99 o779 —o'z0 (- 18871 i 400 401 H-0'01
1850°3 150 1'39g —O°II l‘ 1888°5 404 4'13 +o0'09
1852°3 1'70 152 —o'18 | 188g1 4°09 4’17 --o0°08
1859'8 2'20 201 —o0'lg | 18914 4'41 431  —O0'J10
18632 2'25 223 —0'02 18923 430 437 +ooy
18642 2'32 230 —o02 | 18933 +4°53 +4'51 —o0'02
1865°4 ~+-2°40 +2°38 —o0'02 ,
DIP AND INTENSITY AT CHAMBERSBURG.

No. Date, a, . ¥, References. l

° / ]

1 1842, Apr. 9. 71 §7°% 01935 06248 Dr. J. Locke. _\

WEST CREEK, LITILE EGG HARBOR, N. J.
@==39° 38’ A:=174° 19/ W. of Gr.
No. Date, D. References and remarks,
4 J
© 4
1609, Oct. 4. W.| H. Hudson, on the coast of New Jersey in ¢p==39° 30, on his third
voyéage. Prof. E. Loomis in Sill. Jour., vol. XXX1X, 1840. Not
used.

I 1687— 9 W.| George Keith, at south end of division line between East and
West New Jersey, at Little Egg Harbor. ¢ Report of the Com-
mittee of the Council of Proprietors of West New Jersey in
relation to the Province Line between East aud West New Jer-
sey (1887). Camden, N.]., 1888."" Pp.g, 10. Communicated
by Henry $. Haines, Surveyor-General, N. J., letter of July 10,
1891.  Prof. G. H. Cook, State Geologist, names Sandy Hook as
the place of ohservation,

2 1700~ 69 W.{ Edm. Halley’s Tabula Nautica, Var'mm Mag'm Index, juxta obser’s
anno 1700, per Edm, Halley. Reproduced in Greenwich astro-
nomical observations of 1869,

3 1745~ 5 25 W.| Jacob Dennis; see above pamphlet on the division line between
East and West New Jersey. J. Lawrence's note on map at
West Creek.

4 1860, Aug. 27, 28, 5 18 W.| C.A Schott, U.8. Coast S., at Long Beach in @==3g° 32/ 1= 74°
1576 W.of Gr. App. No. g, C.and G. S. Report for 1881. The
reduction to West Creck is vero, or nearly so. |

5 1887— 7 10 W.} Henry S Haines, Surveyor-General, N. J. At West Creek,near
the south end of Keith's line of 1687. ~ Reference as above for !
1687. ‘

6 1891— 7 25(?)W.{ An interpolated value, for temporary use, derived from ohserva- |
tion of 1887 and the known annual increase of 37°6 on this |
coast,
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Secular variations of the magnetic declination, dip and intensity—Continued.

WEST CREEK, LITTLE EGG HARBOR, N. J.—Continued.
D:=45°5042'78 sin (1°5 m2—18°°4)

( Date. J Obs'd D. p. Compd D, C—O.
o °© -]
1687°5 | -+ 900 +825 —o'7s
1700°0 690 ¥ 799 109
1745°5 542 527 —O’I5
18607 531 538 —oo7
1887°5 7°17 7°20 —4-0°'03
18915 | +742(?) +743 o1

DI AND INTENSITY AT WEST CREEK AND VICINITY.

219

T i
I No. l Date. 0. H. ¥ References.
=] .
| 1 | 1846, Nov.7,9. 72 12'3 01873 0'6130 Capt. T. J. Lee, U. S. E. At Tuckerton.
I 2 ! 1860, Aug. 24-28. 71 585 0°'1916 0°6193 C. A. Schott, U. S. Coast 8. At Long Beach.
| i
BALTIMORE, MD,.
@=39° 177°8 A=76° 37”'0 W.of Gr.
[Waahington Monument.]
No. l Date, D. References and remarks. I
| S A
| o 4
. I 1620, about. 11(?) W.| R.Dudley's Arcano del Mare. Not used.
‘ 1 | 1640— 9 W.| De Isogonen in de XVI en XVII Eeuw; Proefschrift door W,
! Van Bemelen. Utrecht, 1893,
L2 / 16790 525 W.
3 ' 16835 6°25 W.
4 1703°5 512 W.]
5 17205 421 W.:
6 1729°2 402 w. | | Derived from magnetic bearings of old lines, 52 cases. Com-
7 1754°5 228 w. municated by Thomas Kelbaugh, Aug. 17 and 24, 1877, and
8 1756°9 2°88 W. Apr. 28, 187q.
( 9 | 17710 ' W,
10 1776°1 175 W.
11 17805 077 Ww.
12 1787°5 0'37 w.
13 18085 o 125 W D. Byrnes.
" 14 1840, Aug. 27. 2 16 W.| Dr. A D.Bache.
15 1847, Apr. 20. 2 19 W.| Capt.T.]J.Lee, U.S. E. At Fort McHenry.
) 1856, Sept. 13. 2 2¢ W.; C A Schott, U.8. Coast S. Near Fort McHenry.
Y 18755 374 W.| ‘I.Kelbaugh, as above.
| 18 1877, Oct. 10, 11, 12, | 4 1r W.| J.B.Baylor, U.S.Coast S. Near Fort McHenry.
19 1885, Aug. s, 6, 7. | 4 =29 W, o e st W & G S, Near Fort McHenry.
20 1895, Sept. 27, 28. | 5§ 2003 W.| 0 o wewew «“ «  Grounds of Fort McHenry.
D) i5-3%038 44’{7)&11 (14 1w —22°°3)
Date. ( Oobs'dD, p Comp'dD. C—O. , Date. Obs’d . p. Compd D. Cc—0.
_— I__. —_— —_—— | —_— ——————
o o o o o o
1640'5 | 4900 ¥ 4528 —372 17805 | +o77 102 4028
16790 525 % 607 +0'82 1787°s 0'37 082 4045
1683°5 625 601 —o0'24 18085 021 o70 4049
1703°5 512 538 H026 || 18407 2°27 181 —-046
1720°§ 421 447 4026 || 18473 2°31 2°18 —0'13
1729°2 4°02 392  —0'Io 1856°7 2°49 277 o028
1754'5 228 227  —o'01 1875°5 374 401 027
17569 288 2'13 —0°75 1877°8 4'18 4’16 —o'02
1771°0 'L 1'39  4-0°28 18856 4'49 464 +o°15
1776°1 +1°75 +117  —o0'58 18957 +5°34 +5'19 —o'1§
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Secular variations of the magnretic declination, dip and intensity—Continued.
BALTIMORE, MD.—Continued.
DIP AND INTENSITY AT BALTIMORE.
No. Date. e, H. F. References. _—l
o ’
1 1832, July. | ... 01949  ......s Prof. J. N. Nicollet. Near Washington Monu-
ment.
2 1834, July. 70 586  ...... ...l Prof. E. H. Courtenay and Dr. A. D. Bache.
At St. Mary’s College.
3 1839, Sept. 71 503 el . Prof. E. Loomis. In Howard’s Woods.
4 1840, Aug. 71 34’1 o'1967 0'6221 Dr. A. D. Bache. ¢ ¢ “
1841, Apr. 28. 71 34°I 0°1967 06221 ,
1841, Apr. 28. 71 392 01956 06215 }Dr. J. Locke. Atas(? ?ﬁ::;y Swgé’lgff(f
5 1841, Apr. to Sept. 71 434 coieee aiaeen Maj. . D. Graham. ton Monument g
1841, Apr. to Nov. 4 S O S Prof. J. D. Nicollet. :
1842— 7L 39°7 e el Maj. J. D. Graham. Near Washington Monu-
6 ment.
1842, Oct. 8. 71 43" 0'1952 06224 Sir J. H. Lefroy. In Howard’s Woods and
7 1844, July. 7L 3600 ...... ... Maj. J.D.Graham. at St. Mary’s College.
8 1856, Sept. 13. 7t 458 01938 06192 C. A. Schott, U. 8. Coast S. Outside near Fort
McHenry. .
9 1877, Oct. 11, 12, 13. 7L 236§ 0°1958 a'6205 J. B. Baylor, U. S. Coast 8. OQutside near Fort
McHenry.
10 1883, Ang. s, 6, 7. 71 028 0°1945 0°5988 J. B. Baylor, U. 8. Coast & G. S. Outside near
Fort McHenry.
Ir 1895, Sept. 27, 28. 71 00°3 0°1956 o'6oro J. B. Baylor, U. S. Coast & G. 8. Outside near
Fort McHenry.

@ =71°74 40014 5 M —0'000 752 #2?
H=:0"195 2—9'000 027 72 40000 000 72 M2

Date. Obs’d ©, Comp'd 0. C—~0 Date. Obs'd H. Comp'd H. Cc—-0

° ° ° 1832°5 | o'1949  o0'1g59 400010
1334°5 70°98 71°34 +0°36 1840°6 967 55 — 12
1839°5 71°84 71°51 —0°33 1841°3 962 55 — oy
18407 71°57 7154 —0'03 1842°8 952 54 + 02
184174 7162 71‘56 —00b 18567 938 50 4 12
1842°6 71°69 7160 —0'09 1877°8 958 50 — o8
1844°5 71°60 7164 40’04 18856 945 51+ o6
1856'7 | 7176 718 o005 1895'7 | 01956  ©'I955  ~—0°0001
18778 71°61 71°57 —0'04
18856 - | 71°05 71°31 o026
18957 9100 70°83 ~0'17

COMPUTED DECENXIAL VALUES.

Date.

1830
1840
1850
1860
1870
1880
18g0
1900

D. e H. F
o Q
+1°29 71°15 01960 0°'6066
1°77 71°'52 55 ‘6168
235 7174 52 6230
2'99 71°81 50 6247
365 71°73 49 "6217
430 71°30 50 6145
489 71712 53 "6035
+-5'4 70'59 0°1957 0'5889
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Secular variations of the magnetic declination, dip and intensity—Continued.

CAPE MAY, N. J.

@=238° 56’0 A=174° 577°6 W. of Gr.
[Light-house.]
No. Date. D. References and remarks,
[o] ’
1 1700— 6% W. | Edm. Halley’s Tabula Nautica,
2 1750— 38 W. | U.8.C. & G.S.Rept. for 1888, Appendix No. 7, p. 308. Value
. deduced froin observations at 19 stations.
3 1833— 214 W. | Peter Barlow's isogonic chart. Phil. Traus. Roy. Soc. 1833.
4 1846, June 28. 3 o5 W. i Dr John Locke., Nearlight-house. App. No. g, Rept. for 1881, [
5 1849°7 3 o5 W. | N.C. Pricein ¢=38° 56’, A ==74° 56/. Magnetic survey of New
Jersey, 1887; Prof. G. H. Cook, geologist in charge.
6 18507 3 11 W, Observer and reference as before.
7 1855, Ang. 3. 3 454 W. C. A. Schott, U. S. Coast S. Nearlight-house. Appendix No. g, |
Rept. for 1881. i
8 18577 3 30 W. N. C. Price, reference as before, ‘
9 1874, June 25. 4 38 W.! Dr.7T. C Hilgard. Near the light-llouse. Appendix No. g, Rept.
: for 1881. :
10 1881— s o6 W. | N.C. Price, reference as before. .
11 18878 5 11 W.  Average of scveral stations between Cape May City and the
light-house. Magnetic survey of New Jersey, 1887; Prof. G. |
R. Cook, geologist in charge. i
12 1891, May 27, 28, 2q. 5  40°7W. G.R. Putnam, U. 8. C. & G. S. Near astronomic station in
| g8 558 A4 557 |
D=1-4°31-}-2°40 sin (1°4 21— 26°"7).
Date. | Obs'd D. 2. Comp'd D. C—0.
o o] [~}
1700°0 -4-6°25 Y 4632 +4-0'07
17500 38 4 376 —o'o4
1833 2°50 % 2°46 —o'04
1846 308 3’03 —O0'05
1849°7 308 322 -|-0'14
18507 3418 327 +-0°09
1855 375 3'g0 —o0°2§
18577 3°50 365 +-o0°'15
1874 4'63 460 —o003
1881°3 510 503 —o'0y
1887°8 518 537 -0’19
1891+ 1 568 1554 —0°14
Lo — g
DIP AND INTENSITY AT CAPE MAY.
: e e
No, Date. : 9. H. ¥, References.
° /
{ 1846, June 29, 71 258  o'1962 06160 Dr. J. Locke.
1846, June 3o0. 71 236 0°1g68 06169 Dr. J. Locke. At Townbank.
2 1855, Aug. 3. 71 34'4 01928 06100 | C. A, Schott, U. 8. Coast 8. Near light-house.
3 1874, June 27. 71 285 0'1975 06216 Dr. T. C. Hilgard. Near light-house.
4 1891, May 26-29. 70 371 01996 06016 | G. R. Putnam, U. 8. Coast & G. S. At
astronomic station,

i
i
|

H=0"195 1 —0°000 073 % - 0'000 00O 66 17:°

Date. Obs’d H.  Comp'd Ii. C—0. l
1846°5 0°1965 0°1954 —0'00II |
18556 928 48 +- 20
18744 975 0°1961 - 14
1891°4 0'1996 0'2000 --0'0004
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UNITED STATES COAST AND GEODETIC SURVEY,

Secular variations of the magnetic declination, dip andVlintensity—(}outiuued.

WASHINGTON, D. C.

®=38°53""3

A=177° 00’°6.

[United States Capitol dome. )

N OV

IO
Ix
12

13

14
15
16

L7
18

19
20

21
22
23
24
25
26

27
28
29
30
31
32
33

34

|

Date. D. References and remarks.
o ’ I

1754°5 2°03 W.| 1In the place of the value 3°°3 W. formerly used for 1750 and
temporarily adopted in order to strengthen the expression for
the sccular change, I now take the value 2°-03 for 17545
depending on the change —o0°°37 observed at Baltimore be-
tween 1754 and 1855 and applying it to my observation of
1854'5 at Washington, Weight assigned, 4.

17805 030 W.| Ina manner similar to the above we have — 2°-25 the observed
difference at Baltimore between 1780 and 1861, and applying
this difference to the mean of the Washington observations of
1860 and 1862, or + 2°°55, we get -} 0% 30. Weightassigned, .

1791-92 042 .| Mean of 27 declinations inscribed on boundary stones of the
District of Columbia; extracted from ‘‘ Surveys and Maps of
the District of Columbia,”” by Marcus Baker. Published hy
the National Geographic Society, Nov., 1894, Weight as-
signed, 2.

1809, Dec. o 52 W.| N. King. Weight assigned, ¥.

i841°0 L 2w |}ieut. 3. M. Gilliss. North of United States Capitol

1842°0 1 239 W, deut. J. M. Gilliss. North of United States Capitol.

1853, July. 2 24 W, On Capitol Hill near Gilliss sta-

tion.

1856, Aug. 14, 20. 2 21 W.[pC. A, Schott, U, S. Coast Survey. 1 Near old office build- .

{ ing south of Capitol. 20";;",”\1‘]
1856, Aug. 2 00gW, Park east of Capitol. ’
1857, Mar. 9, 12 24 8W.1 W. Reed. Near Capitol, south side.

1860, Aug. 16-Sept. 26. | 2 26_7 W C. A. Schott, U. 8. Coast S. Near old Office building, south of

1862, Aug. 18, 1q. b2 39°4W. ) Canitol

1863, June 18~July 28. 2 41'8W, pitol.

1866, Nov. 1, 2 442 W, | ‘W, Harkness, U. S. N. Grounds of U. S. Naval Observatory
(ol% site)., Reduction to C. & G. 8. Office station -} 12”*7 or
+0°21.

1867, Jan. to Dec. 2 481 W.

1868, Jan. to Dec. 2 512 W.

1869, Jan. to June incl. | 2 53°0W.

1870, June 13, 14, 1s. 2 536 W, At observatory in Schott’s garden,

1871, June 14,15,16. | 2  56°gW. corper of Second and C streets

1872, June 14, 15, 17. 'z 000oW.|C. A, Schott, U. 8. Coast S. SE., Capitol Hill. Reduction

1873, June 14, 16, 17. 3 oorW. ] t to C. & G. Survey Office station

1874, June 13, 15, 16. 3 o7°4 W. 4-117 or -{-@°18.

{ 1874, July 20, 21, 22. 3 052 W.

1875, June 12, 14, 15. 3 155 W.

1876, May 1, 2. 3 188 W.

1877, June 14, 15, 16. 3 42°1 W, I C. A. Schott, U. 8. Coast S.

{ 1877, Aug. 17, 3 368 W.1 A.Braid, ¢ e

{ 1878, June 14, 15, 17. 3 47s5W.i C A Schott, oo
1878, Sept. 8. 3 430 W.! Dr. T. E. Thorpe.

1879, June g, 10, 11, 3 504W.| C A Schott and Wm. Eimbeck, .

U. 8. Coast & G. S. At observatory in Schott’s gar-

1880, Feb. 23, 24, 25. 3 524 W.[ M. Baker, U.S. Coast & G. S. { den on First and B streets

{1880, Apr. 3. 3 572W.{ J. B Baylor, * b s SE., Capito]l Hill, Reduc-
1880, June 12, 14, 17. 3 571 W. “ “ “ “ tion to C. & G. Survey Office
1882, June 15, 16, I7. 3 554W.| W.Eimbeck, ¢ “ station — 107 or —Q°'16,
1883, June 18, July 5. 4 oo02W.| C A Schott, ¢ ¢

{ 1884, Feb. s, 7. 3 579 W.| ]. E. Maxfield.

1884, June 16, 17. 4 052W.

188g, June 13, 1s. 4 11°5 W, }C. A. Schott, U. 8. Coast & G. S.

1886, June 14, 15, 16. 4 0835W, J

Nemi stations off 1856 and 1857,

1887, July 28, 2q. 4 osoW, } in lot south of new C. & G. S.

1888, June 19, 20. 4 O088W, J- B. Baylor, U. 5. Coast & G. S. Office building (1871). @=

{ ) 38°537'2 A ==77° 00"5.

1888, Jan. to Dec. 3 588W,| C. C.Marsh, ensign U. S. N. At the U. S. Naval Observatory

(old site), @=38°53/'7, A==77°03”'1. Reductionto C. & G.
Survey Office station -[-127*70r --0°'21. Mean adopted + 4°°19.

——— e

|
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Seculur variations of the magnetic declination, dip and intensity—Continued.

WASIIINGTON, D. C.—Continued.

Fo. Date. { D. i . References and remarks,
| .
, 1889, Jan. to Dec. 4 or'sW.! J.A Hoogewerfl, ensign U. 8. N. AttheU. S. Naval Observatory
| 25 (old site). Reduction to C. & G. S. Office station + 12/°7.
1889, Sept. 24, 25, 26. 4 151W.| E.D. Preston, U. S. Coast & G.S. Station south of new office,
| 9, wEP N
: | established in 1887,
i 36 1890, Jar. to Dec, 4 05°8W.:) At U. S. Naval Observatory (old site). Reduction to standard
: { 1891, Jan. to Dec. 4 09°7W.| { station 4 12777,
bo37 1891, Oct. 10, IT, 12. 4 243 W.! J.B.Baylor, U.S. Coast & G. 8. Atstandard station in lot south
i l of new C. & G. 8. Office building (1871).
38 1892, Jan. to Dec. 4 142W.' At U.S. Naval Observatory (old site). Reduction to standard
] station-|- 127°7.
39 1893, Jan. 3, 4, 5, 6. 4 267 W. faris N ‘&GS dandard stati
\ 40 | 1895, Apr.16,17,18,19.| 4 4770 W. i } R. L. Varis, U. 8. Coast & G. 8. At standard station.
l 5 - R - L
D |-2°53-{-2°64 sin (1795 1w ---16°°6)
Date. ! Obs'd . p. Comp'd D. c—0. ‘ Date. I Obs'd D, p. Comp'd D, C—0. ]
(-] o o o o [~}
1754's | --2'03 X% -f1'42 —0'61 1874’5 | 3729 +3'39 o0
17805 4030 ¥ +o19 —o'1X 1875°S 344 345 toor
1792°0 —0'42 2 —o0'07 <035 18763 3°49 3°50 4-0*or1
1809'9 408 ¥ —oo02 —o089 1877°5 3°50 3’58  Hoo8
1841°0 1°34 +123 —o'11 | 18786 3'59 364 H-o0°05
1842°0 1°40 1128 —o0'I2 1879°4 368 369 o0
1855°5 2'40 2°13 —0°27 1830°3 376 374 —0'02
1856°6 2°19 221 -+-0'02 18825 377 387 4-0'10
18572 2°41 224 —o'17 | 1883°3 384 3'93 4009
18607 2°44 248 4004 1884°3 387 3'97 “+o'10
18627 2°66 261 —o'0§ || 1885°5 403 404 00l
18636 270 267 —oo3 .| 18865 3'99 4'09 4010
1866°8 2°9§ 289 —o0b | 18876 408 415 -0 07
1867°5 298 2'g3 —0'0§ | 1888°5 4'19 4’20 -too1
18685 3°03 3’00 —o0°'03 | 18895 423 425 4oo2
1869°3 306 3’05 —oor || 18905 4'31 430 —-0°0l
1370°5 3'07 313 4006 | 1891°5 437 4’35 —o02
1871°5 313 3'20 +o'o7 j 1892°§ 4'45 4’40 —0°05
1%72'5 318 326 +-0°'08 ’ 18930 4°4S 4°42 —0'03
1873's | -+3°18 4332 4014 | 189573 | 14078 453 --o25
DIP AND INTENSITY AT WASHINGTON, D, €.
S — e e o
No. Date. I o. H. F. } References.
‘ o ’ i
1 1838— b2 S 5 T v G Wilkes, U. 8. N.
1839, Teb. ‘ 71 17°5 ..., . S o o« v« and Prof. I
2 ! ! Toomis, o
1839, Sept. | 71 21 ... L. Prof. . Loomis, s
3 1840-41. 7L o202 LLLL.. L i Licut. J. M. Gilliss. NS
1841, June and Aug. 2 SIS .3 J O i Drof. J. N. Nicollet. &=
g 1841, July. } 2B VD S M:‘a\%; J.“Dt. Grabam and Prof. J. N. %‘S
| : Nicollet, 25
i 1841, Sept. 2 G 7. SN Dr. A. D. Bache, 2
1841-42. 71 180 ... ..., Liceut. J. M. Gilliss, S
5 1842— 70 13T o e Maj. J. D, Graham.
1842, Oct. 10. 71 138 01990 06183 Sir J. H. Lefroy.
6 1843, Jan. | ... 01992 ... ... | Dr. A D.Bache. Near War Department.
{ 1844, Apr.6. 71 393 0'1972 06266  Magnetic Observatory, Capi-
tol Hill.
I 1844, Apr. 8. 71 348 0’1971 06238 Georgetown,
7 1844, Apr. g, §I 13'4 01987 06174 | [ Pr-J- Tocke. Capit%l Park.
1844, Apr. 10. 71 150 01978 06155 | Near Patent Office.
1844, Apr. 11. 71 20§ 0'1936 0'6210 L Near War Department.
1844, July. l 71 1006 LL.... 0 L., Maj. J. D. Graham. Near Capitol.
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UNITED STATES COAST AND GEODETIC SURVEY.

Secular variations of the magnetic declination, dip and intensity—Continued.

WASHINGTON, D. C.—Continued.
DIP AND INTENSITY AT WASHINGTON, D. C.—Continued.

No. Date. o. H. F. References.
o ’
8 1845, Jan. to May and 71 339 0'1953 0'6178 Capt. T. J. Lee. Survey Office, south of
Nov. Capitol.
9 1852, May, June. 71 16°1 01967 06127 J. E. Hilgard, U. S. Coast S. Northwest of
Capitol Hill.
10 1853, May 28. 2 G2 3 S Lieut. J. N. Gilliss. Near White House and
Navy Department.
11 1855, July and Sept. 71 270 02000 06285 Grounds of Smithso-
nian Institution.
1856, Aug. 15. 71 19'6 0'1986 0'6202 C. A, Schott, U. 8. } Capitol Hill near C. S.
12 { Coast S. Office.
1856, Aug. and Sept. 71 21'7 0°1986 06215 Cap}]t_ol Hill near C. S.
Office.
13 1257, Mar, 71 22°§  eeiee aeeans W. Reed. Capitol Hill near C. S. Office.
14 1858, June 2. 71 226 0'1g62 0.6144 . o .
16 | 183, June and July. T e o6 o6ess }C'n‘éarséhg“ééi'c?' Coast 8. Capitol Hill
16 1860, Aug. and Sept. 71 15°9 0'1991 06200 e :
17 1861— 71 183 o..... 0 aee... S. Walker, U. S. Coast S. Capitol Hill near
C. S. Office.
18 1862, July, Aug., Sept. 71 185 01971 06152 et @ . .
19 1863, July 18-28. 711473 o 1980 06157 }C'1ﬁ:'~trs<éh%tt(')g'<:§' Coast 8. Capitol Hill
20 1865, June 27. /2 G & S0 ar L. 9. Uhee.
72 02 0°'1983 06425 W. Harkness, U. 8. N. AtU. 8. Naval Ob-
2 1866, Nov. I. { —40'0 -+?2o —O0154 } servatory. Redt(llction to C. 8. Office sta-
2 S - T tion —40/°0 for dip, -{- 20 for H and —
1867, May 6. { —40°0 e eeaaen 154 for F. P
1867, May 6. 71 26 L..... . W. Harkness, U. S. N. C. S. Office sta-
22 tion. of
1867, Jan. to Dec. 71 067 0'1992 0'6154 C. A. Schott and E. Goodfellow, U. 8. | @
Coast S. Z
23 1868, Jan. to Dec. 71 03°'4 0'1998 0'6155 C. A Schott, U. S. Coast 5. ]
24 {1869, May 15. 7T 192 oiiiee eeans Prof. A, Hall, U. S. N. ke
1869, Jan. to July. 70 57°9 0°2004 06145 ] o
25 1870, June 13, 14, 15. 70 553 0°2007 0'6139 -
26 1871, June 14, 15, 16. 70 599  0°2008 06168 ! s
27 1872, June 14, 1§, 17. 71 006 0°20I0 06178 i} C. A. Schott, U. S. Coast 8. =
28 1873, June 14, 16, 17. 70 585 0°2003 06144 ' «
29 1874, June 13, 15, 16. 70 52°4 0°2005 06119 5
30 1875, June 12, 14, 15. 70 51°'0 0°2007 06119 | E
31 1876, May 1, 2. 70 473 0°2009 06104 C. f‘;..]Sclg)tt, U.S.Coast S.,and F. E. | §
ilgard. ]
32 1877, June 14, 15, 16, 70 491 0°2015 06130 C. A. Schott and A, Braid, U. S, Coast S. |
Aug. and Dec.
33 1878, June, Sept. Dec. 70 481 0°2014 06124 C. A. Schott, J. B. Baylor, U. S. Coast &
G. S.,and Dr. T. E. Thorpe. .
34 1879, June g, 10, 11, 70 484 0°2015§ 0°6126 C. A. Schott and Wm. Eimbeck, U. S, (!721
: Coast & G. S. 2
35 1880, June 12-17, July | 70 44°9 02018 06115 J. B. Baylor, U. S. Coast & G. S. ]
, 10, I2. &
6 { 183:, Apr. 26. RN 02020  ...... J. B. Baylor, U. S. Coast & G. S. @
3 1881, June 25, Dec.17,23. | 70 428  ......  ...... Lieut. S. W. Very, U. S. N. fg
1882, May. o 478 oy >
37 {1882, Jun}(; 15, 16, 17. ;0 as1 02012 o6101 B.86§21§218a§11(1 Wm. Eimbeck, U.S. | &
1882, Sept. and Oct. 70 45°2 ) T 3
38 1883, June 18, July s. 70 408 02016 06095 C. A. Schott, U. S. Coast & G. S. =
1884, Jan. and Feb. 70 386 0°2017 06082 J. E. Maxfield and Wm. Eimbeck, U. | &
39 { S. Coast & G. 8. g
1884, June 16, 17. 70 33'2 0°2027 06088 C. A. Schott, U. 8. Coast & G. S. S
40 1885, June 13, 15. 70 32'9 0'2027 06089 o ‘ ¢ ‘o ‘
41 1886, June 14, 15, 16, 70 303 0°2030 0'6085 o ““ and E. D. Preston, U. S.
17, 18. Coast & G. S.
2 |J 1887, June 14. | ....... 02031  ...... C. A. Schott, U. S. Coast & G. 8. J
4 L 1887, July 28, 29, 30. 70 269 0'2007 0°5996 J. B. Baylor, U. S. Coast &
. ¢.s ot & | At C.and G.
1888, May 10, 12, IS. 70 25'3  ceieee eeeens J. B. Baylor, U. S. Coast & Survey Of-
43 { 2006 0598 S Baylor, U. 5. Coast & [ ficestation,
1888, June 19, 20. | ....... 02 0°'5985 J Pl aylor, U. S. Coas inlot south
. . . D of building.
1889, Sept. 24, 25, 26. 70 258 0°2012 06007 E.&D. Preston, U. S. Coast
o |f s B
1 oo 07198 0'6134 . E. Hoogewerff, U. S. N. At U. S. Naval
1889, Jan. to Dec. {7 —40°0 —[9—2c7> — 0141 }J Observa%ory (old site).
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Secular variations of the magnetic declination, dip and intenstty—CQontinued.

WASHINGTON, D. C.—Continued.
DI AND INTENSITY AT WASHINGTON, D. C.--Coutinued.

No. Date. e. H. F. References.

/

o
{71 04'5 01986 0'6124 J. E. Hoogewerff, U. S. N. At U. S. Naval

45 1890, Jan. to Dec. —40°0 —“+20 —'0141 Observatory (old site).
1891, Oct. 10, 11, 12. 70 242 02003 0°'5974 J. B. Baylor, U. S, Coast & G. S. AtC..&
46 { G. Survey Office station.
71 05°0 01986 06125 J. E. Hoogewerff, U. S. N. At U. S. Naval
1891, Jan. to Dec. { —40°0 -4-20 — 0141 } Observatory (old site).
71 03'9 0°1985 06117 J. E. Hoogewerff, U.S. N. At U. S, Naval
47 1892, Jan. to Dec. { —40°'0 +20. —-0141 } Observatory (old site).
48 1893, Jan. 3, 4, 5, 6, 16, 70 12'1 0°2022 0'5967 R. L. Faris, U. S. Coast & G. S. AtC. &
2. Faris, U, 5. Coast . S. .
49 1895, Apr. 16-1g. L 70 155 0°2011 0'5954 G. Survey Oflice station.
L : -

The observations at Washington for dip and intensity are too numerous to be conveniently
used; they were, therefore, first combined into sets of four observations each. The local deflection
of the dip at the old Naval Observatory was ascertained by direct comparison, as were also the
differences in H and in F, viz:

CORRECTIONS T0 OBSERVED VALUES OF THE DIP, THE HORIZONTAL AND TOTAL INTENSITY A1l THE OLD
NAVAL OBSERVATORY TO REFER THEM TO THE COAST AND GEODETIC SURVEY OFFICE STATION, SOUTH OF
THE CAPITOL.

/

4@in 1866 —39'2 4 Hin 1866 -0'0009

1867 —32°0 1889 25 :

1889 —41°'0| Mean reduction 180 21 Mean re‘ductlon

1890 —41°2 —40’0 1891 17 to020

1891 —40°'8 1892 +-0'0027

1892 —45'7

and 4 F for the years 1889-1892. Mean=—o0'0140.
O = 71°°36—0°002 27 772—0°000 540 M
H = 0197 9+ 0°000 123 7% —0°000 000 717 23

Da‘te. I Obs*'d ©. Comp'd @, C—0. Dite. Obs;’d H, Comp'dH. c—o0.

l ° ° ° 18439 0'1978 0'1971 0'0007
18400 ’ 71°29 71°33 +o0'04 18558 979 986 + o7
18462 | 71°36 71°36 0°00 1861°6 982 992 + 10
18557 ; 7138 71°33 —0'05 1868'0c  0°1999 0°1999 0o
18600 ' 71'34 7128  —o0°06 1872'0  0°2007 02003 — 04
18646 | 71°28 71°21 +o'07 18760 009 o0b _ o3
1868°9 | 71°10 71'12 ~+0°02 18800 o17 o010 _ o7
1873'0 | 70°96 70°02 +0°06 1884°0 olg oI13 — o6
1%8'0 ; 70'82 70'87 10'05 18880 016 016 00
1881°0 707 70°77 o'ol 1891'9 009 o018 -+- 09
18850 70°58 70°62 “+o0'04 -8 . . .
18890 | Jou3 roas Tooz 1895 02024 0°2020 —0°0004
1894°3 ‘ 70°21 70°20 —o0'0I

COMPUTED DECENNIAL VALTUES.

Date. D. o. H, F,
-] o
1820 o2 L.l 0'1936 0°5929
1830 0'65 71°19 52 06054
1840 117 71°33 66 141
1850 1'77 71°36 79 192
1860 2°43 71°28 0'1g9I 205
1870 3’10 71°10 02001 177
1880 3°72 7081 olro 114
1890 428 70°40 o017 o0'6o14
1900 +4°7 699 0°2023 0'5886

*Observed values combined in groups of four, inclusive of an observation of 1896; last value of i the mean of two observations.

S. Doc. 256 15
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UNITED STATES COAST AND GEODETIC SURVEY.

Secular variations of the magnetic declination, dip and intensity—Continued.

CAPE HENLOPEN, DEL.

@=238° 4677 A=175° 0o5’'0 W. of Gr.
[Light-house.]
i No. Date. D. References and remarks.
|
| (o] 4
1609, Aug. 12, 10 W. Off the coast of Maryland in ¢—=38° 13".
‘ 1609, Oct. 4. 6 W. }H Hudson. { ¢ ¢« e ¢ New Jersey in ¢=39° 30’. Dec-
i lination about 73° 4-3°; too uncertain for use,
! 1620, about, 10% W.| R.Dudley’s Arcano del Mare. Not used.
| I 1700— 6 W.! Edm. Halley's Tabula Nautica.
12 1750— 3% W.| C. & G.S. Rept. for 1888, p. 308; value deduced from observa-
I tions at 19 stations.
|' 3 1795— o s5 W.| From ‘ Aurora,” at Lewiston.
{4 18330 1 15 W.| DP.Barlow’s isogonic chart,
{ 1841, May. 4 42 W.| Barnett. Not used.
15 1843, Oct. and Nov. 2 2600W.| S.P.Lee, U.S.N. Near the light-house,
) 1846, July 1. 2 45:0W.| Dr.]J. Locke. At Lewis Landing.
| 7 1856, Aug. 27. 3 039W.[ C.A.Schott, U.S.Coast S. At the light-house.
P8 1885, July 29, 30, 31. 4 596 W.| J.B.Baylor,U.S. Coastand G.S. At the light-house.
D= -4°01+ 322 sin (1°35 m—25°°2)
Date. Obs'd D. p. Comp’d D. c—0.
[+ o Lo
17000 | 600 ¥ +6'39  +0°39
1750°0 333 ¥ 292 —o4l
17955 o9z Y% 08 —o0g
18330 1°25 1°61 ~+0°'36
18438 2'43 2°23 —o0°20
1846°5 2'75 2°40 —0°35
18566 307 2 311 +-0°04
1885°6 +500 2 +5°26 +0°26
DIP AND INTENSITY AT CAPE HENLOPEN.
No. Date. . H. F. References.
o s
1 1846, July 2. 71 185 0'1978 0'6172 Dr. J. Locke. At Pilot Town.
2 1856, Aug. 27. 71 22'0 0°'1976 06183 C. A. Schott, U. S. Coast S. At light-house.
3 1885, July 29, 30, 31. 70 396 0'1985 0°5996 J. B.Baylor, U. S. Coast & G. 8. At light-
house.
t
WILLIAMSBURG, VA.
P=37° 16’°2 A=176° 427°4 W.of Gr.
F
No. Date. D. References and remarks.
| o 4
S | 1694— 5 W. | Madison. .
| 2 1750— 1 56 W. | . & G.S. Rept.for 1888, p. 308; value deduced from observations
at 19 stations.
3 1780— o 50 W. . .
4 1809— o 30 E. }Premdent Madison. ‘
5 1840— o 45 W. | Sir E.Sabine’s isogonic chart for 1840. L
6 1874, Dec. 4-9. 2 12 W. J. B. Baylor, U. S. Coast S. Grounds of William and Mary Col-
ege. o
7 1887, Apr. 9, 11, 12, 3 02'9W. | J.B.Baylor, U.S.Coast & G.S. Grounds of William and Mary
College.
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Secular variations of the magnetic declination, dip and intensity— Continued.

WILLIAMSBURG, VA.—Continued.

D 4-2°20-}-2'48 sin (1°5m—32°2)

‘ Date, ‘ Quse . p. CompdD, C—O.
-] L] o

16945 | -5’00 +4'67 —o033
17500 | +1°93 +2'29 4.036
1780'5 | 4083 +o49 034
18ay°5 ~—a's5 —0'28 o2y
1840'0 | 075 4038 —037
1874°9 +2°20 +243  +o23
1887°3 305 +320 H-015

DIP AND INTENSITY AT WILLIAMSBURG.

| H
No. ’| Date. o. | H. F. ; References,
— i —
{ o ’
1 1874, Dec. 4-10. 69 276 02135 ©°6088 J. B. Baylor, U. S. Coast 5. College Grounds,
2 1887, APT-Q—IZ. 68 56'5 Q2111 05874 ) [y 3 &G. S 3 6t
{
CAPE HENRY, VA.
@==36° 5576 A==76° /"4 W. of Gr.
(Light-houso.)
——
lr No. Date. ‘ D, i References and remarks.
o 7
[ 1 1700— 4 W. | Edm, Halley’s Tabula Nautica,
| 2 1728, Mar. 6. 3 W. ( W. Byrd, at head of Currituck Sound, Reduction to Cape
. Henry + 20/,
l 3 1732— 4 42 W.| W, Hoxton,ymiles from Cape Henry. Reduction to cape —10”,
) 1732— 4 40 W. ] Douglass, Not used.
4 1750— I 47 W.| C &G.S5. Rept. for 1888, p. 308; value deduced from observations |
at 1g stations. (
1775— § 00 W. | Des Barres’ Atlantic Neptune. Not used,
5 180g— o oo President Madison, observation at Norfolk. Reduction to cape
doubtful.
6 1832, June g, 11. 0 45 W. | Prof. J. N, Nicollet.
7 1856, Sept. 11, 12, 7 28 W. | C A Schott, U. 8. Coast S. Near the light-house,
8 1874, Nov. 26, 27, 28. 2 39'4W.| Dr.T. C Hilgard. Near the light-house.
9 1879, May and June. 2 32 W. [ Lieut. 8 W. Very, U.S.N. Obs’'d at the Rip Raps. Reduction
to cape 4- 107.
10 18831, June 16. 3 11 W. | Lieut. C. P. Perkins, U.S.N. Reduction to cape + 5.
1883, Jan. 2, 3 10 W. ) Lieut G.A.Norris, U. S, N, Reduction to cape + 5.
" 1883, June 3o. 3 o6 W.| Lieut C. Belknap, U, 8. N. Reduction to cape o.
1883, Aug. 29. 3 35 W. | Lieut H. W.Lyon, U. 8. N, Reduction to cape —§.
1883, Dec. 10. 3 39 W, Lieut. C. Belknap, U.S.N. Reduction to cape o.
12 { 1884, May ro. 3 37 W.{ Lieut, F. Hanford, U.S.N. Reduction to cape — 18§.
xggz;, Sct. 10. 6 2 S5 \\% Lieut. C. C. Cornwell, U, 8. N. Reduction to cape + 5.
13 1887, Apr. 14, 15, 16. 3 201W, ot
A AR R 3w }J. B. Baylor, U. 8. Coast & G. S, Near old light-house, {

D = -4~ 2°:42 - 225 sin (1°47 #— 30°°6)

l Date, Obs’d . p.  Comp'd D. CT—O. Date, Obs'd D, . CompdD. C~O.
] [+ o Q [+ o
17000 | +4°00 ~+4'55 0’55 1874’9 (| 4266 +2°66 a'00
17282 3'33 360 +0%27 18794 2'70 2’91 -a'2r1
1732°% 4'53 331 —1°22 1881°4 327 302 —0'25
17500 178 2'33 4058 18835 3'37 314 —0'23
1809°5 Q'00 o17 o017 1884°5 318 3’19 ool
1832°4 0’75 o34 —ozr (18873 334 334 0'00
18567 | 414y 4162 +o01§ 18955 | +3°94 4375 —o0'I9

!
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Secular variations of the magnetic declination, dip and intensity—Continued.

CAPE HENRY,

VA.—Continued.
DIP AND INTENSITY AT CAPE HENRY.

1
|
|

No. Date. Q. H. F. J References.
o 4
1 1256, Sept. I11. o 69 390 0'2132 06128 C. A. Schott, U.S. C. S.
2 1874, Nov. 26, 27, 28. 69 190 0'2134 0'6043 Dr. T. C. Hilgard. f oy
3 | 1887, Apr. 14, 15. 68 576 o'2131 05936 |1J.B.Baylor, U.S. Coast [ Near light-house.
4 1895, June 13, 14. 68 o073 0°2201 0°5906 I and G. S.
Oz 70°°04—0'035 9 e
COMPUTED DECENNIAL VALUES.
|
Date. Obs'd ®. Comp'd ©. c—o. | Date. D. o,
-] L] <] ! . o o
18567 69°65 69’50 o015 | 1850 +1°27 70°04
18749 69°32 69°15 —0'17 | 1860 1'80 6968
1887°3 68°g6 6870 —0'26 1870 2°37 69°32
1895°5 6812 68-41 4029 1880 2'94 6896
! 18g0 348 68-60
1900 -1 40 6824
NEWBERN, N. C.
@=35° 06’ A=_77° 02’ W.of Gr.
No. I Date. D. References and remarks.
-] /
1 1750— 0’3 W.| C.& G. 8. Rept. for 1888, p. 308; value deduced from observa-
tions at 19 stations.
2 1779— 2 o9 E.| H.A.Brown, letter of Nov. 6, 1893 ; from 3 bearings of streets in
1779 and 1810 at which epochs they were the same.
3 1796— 2 40 E.
4 1806— 2 oo E.|:]. Price.
5 1809— 1 45 E.
6 1810, Apr. 23. 2 o9 E.| H. A Brown, seec above. Diff. of bearings 1810°3 and 18938,
4° 237°3; for 1893°8 T asume 2° 14’ W.
7 1840— o 00 Sir E. Sabme s isogounic chart for 1840.
8 1874, Dec. 21, 23, 24. 1 204 W. J B Baylor U S. Coast S. At Cemetery. '
9 1887, Mar. 19, 20. I 54'4W. “ & G.S. At Cemetery.
|

D= 4-0°41-+2'53 sin (1°45 m—11°°6)

Date. I Obs'd D.  p. Comp’d D. C—O.
o © (<]
1750°5 | +-0°'30 % —0'62 +0°'92
1779°'5 | —2'I5 —1'90 +0°25
1796’5 | —2°67 —2'12 +0°'55
1806°5 —2'00 —2'03 —0°03
1809'5 | —I1'75 —1'97 —O0'22
18103 | —2°15 —1'g6 4019
1840°5 0°00 —068 —0'68
1874'9 | +1°34 +1'46 -to'12
18872 | +1°91 +4-211 +4o0°20

DIP AND INTENSITY AT NEWBERN.

No. Date. . H. R, References. l
|

o /7
I 1874, Dec. 21, 24. 67 306 02286 0°5977 J B Baylor, U S Coast S. At Cemetery. !
2 1887, Mar. 19, 20. 67 o020 02269 0'5815 “ & G.S. At Cemetery. |

|




REPORT FOR 1895—PART II,

APPENDIX NO. 1. 229

Secular variations of the magnetic declination, dip and intensity—Continued.

MILLEDGEVILLE, GA.

@=33° 04’*2 A=83° 12’ W, of Gr.
No. Date. D. References and remarks,
o 4
1 1750— 2°05 E. | C & G.S. Rept. for 1888, p. 308, value deduced from observations
at 19 stations.
2 1805— 5 30 E. | ].Bethune,
3 | 1835— 4 40 E. ¢ ' ¢
4 1838— 5 51 E.| Geological Survey of Georgia.
5 1875, June 15, 4 14'1E. | ].M. Poole, Bache Fund Observer for National Academy.
6 1887, Mar, 8, g. 3 364 E J. B. Baylor, U. S. Coast & G. S.
——3°'10+2°'53 sin (14 m—61°"9). A rough expression.
Date. Obs'd D. p. Comp'dD. C—O.
-] (-] ]
1750°0 —2°0§ —2'16 —O0'I1
1805°5 5°50 518 032
1835°5 467 4 561  —o'4
18385 58 % 557 o028
1875°5 424 4'22 “+o0'02
18872 | —3°61 —3°53 008
DIP AND INTENSITY AT MILLEDGEVILLE.
{71\"0. Date. . H. F. References. ‘
1 1887, Mar. 8, q. 64 34'4 0°2495 0'5812 J. B. Baylor, U. S. Coast & G. S. Capitol
Grounds.
CHARLESTON, S. C.
@=32° 46”6 A=79° 558
[St. Michael's Church.]
No. Date. D. References and remarks.
2] 4
1 1700— Y E.| Edm. Halley’s Tabula Nautica.
1700— 1A W.| C. & G.S. Rept. for 1888, p. 307; deduced from observations at
17 stations. Not used.
1742— s 23 E.| English Pilot, 1794. Not used.
2 1750— 1 39 E.| C &G.S. Rept. for 1888, p. 308; deduced from observations at
19 stations.
3 1775— 3 48 E.| Des Barres' Atlantic Neptune.
17%7“r b 3 48 E.{ From a chart. Not used.
4 1784, Feb, 5 15 E.
M 1785, Oct. S 43 E. J. Purchell.
6 1824-25. 3 45 E.| Lieut, Sherburne, U.S. N,
7 1833°0 4 oo E.| P.Barlow's isogonic chart,
8 1837— 2 54 E.| Capt. Missroom.
9 1840— 2 44 E.| Dr. C. Davies.
10 1841, May. 2 24 E.| Barnet.
I 1847, Oct. 2 15 E.| Parker.
12 1849, Apr. 1-22. 2 165 E.| C.O.Boutelle, U, S. Coast S. At Breach Inlet.
13 1874, May 27, 28, 29 o 582 E i “ ¢ Fort Marshall.
14 1880, Jan. 21, 22. o 256 E.[ ].B.Baylor, U.S.Coast & G.S.** ** ¢
15 1885, Dec. 29, 30. o 142 E o v Near Breach Inlet.
16 1895, June s, 6. o 193W “ o “ u ¢
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Secular variations of the magnetic declination, dip and intensity—Continued.
CHARLESTON, 8. C.—Continued.

D =-—1°82- 275 sin (1°40 m — 12°°1)

Date. Obs'd D. p. Comp'dD. C—O. l Date. Obs'd D. p. Comp'dD. C—O.
o o -] ] o [~}

. 17000 | —0'50 Y% +oo6 Ho56 18405 —2'73 —2°99 —o0°26
1750°0 1°65 —3'10 —1I'4§ 1841°4 2°40 2'g3 —0°53
1775°5 3'8o 428 —0'48 1847°8 2°25 2'53 —o0°28
17841 52§ 448 Ho77 18493 228 243 —O'I§
17858 5'75 451 4124 1874°4 0'97 076 o021
18250 375 383 —o'08 18801 0°43 0’42 +ool
18330 400 342 +o058 1886°0 —0'24 —o0'08 +o0'16
1837°5 | —2°'90 —3'17  —0%27 18954 +0°32 +0°33 Ho'or

DIP AND INTEXNSITY AT CHARLESTON.

No. Date. o. H. F. References.
Q /7

1 1833, Jan. | ... 02730(?) ...... Prof. J. N. Nicollet. ‘

2 1849, Apr. 6-25. 64 31'9 0°2558 0°5947 C. O. Boutelle, J. Hewston, and G. W, Dean,
U. S. Coast S. At Breach Inlet. |

3 1874, May 27, 28. | ........ 02550  ...... C. O. Boutelle, U. S. Coast S. At Fort Mar- |
shall. .

4 1880, Jan. 21, 22. 64 13'7 02550 0°5864 J.B. 1Baylor, U.S. Coast & G.S. At Breach i
Inlet.

5 1885, Dec. 29, 30. 64 027 02518 0'5753 J.B. 1I!:«).ylor, U.S.Coast & G.S. At Breach !
Inlet.

6 1895, June 5, 6. 63 S§9°0 0°2519 0°5742 J. B. 1Baylor, U. S. Coast & G.S. At Breach
Inlet.

©=64°'53—0012 I M

COMPUTED DECENNIAL VALUES.

Date. Ohs'd . Comp'd e. Cc—o0. Date. D. ©.
o] ] o | o o
18493 64°53 64'54 +foor | 1840 303 64°75
1880°'1 6423 6417 —0'06 1850 2'39 6453
1886°0 64°'05 64°09 —+ o004 1860 173 6441
18954 63°98 63'99 4-0'01 1870 1'07 6429
1880 —0°45 64°17 .
1890 +-0'09 64°05
o5 63'93

SAVANNAH, GA.
@=32° 04”'g A=81°05"'5

No. Date. D. References and remarks.

N
N
=

C. & G. S. Rept. for 1888, p. 308, value deduced from observa-
tions at 19 stations.

=

1750—

2 1817— 4 E. | Becquerel’s Cartes du Depot.

3 1833°0 5 E. P. Barlow’s isogonic chart.

4 1838— 5 o5 E. | Geological Survey.

5 1839— 3 31 E.| Dr. Posey.

6 1852, Apr. 26, 27, 28. 3 403 E. | J.E.Hilgard, U. S. Coast S. On Hutchmsom Island

7 1857, May I, 2, 3 275E. | C. A Schott, *« ¢«

8 1874, Mar. 8, g, 10, 2 169 E. | F.Blake and C. Tappan, U. S. Coast S. On Hutchmsons Island
9 | 1886, Jan. 6, 7 1 372E. | J.B.Baylor,U.8. Coast&G,S.
10 1895, May 29, 30. o 572E. 6 o 0
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Secular variations of the magnetic declination, dip and intensity—Continued.
SAVANNAH, GA.—Continued.

D=—1°94+ 275 sin (1°35 m—42°°0)

Date, Obs'd D. p. Comp'd D, c—0,
o [+ o

1750'0 | —2°'20 —2'08 +o012
1817'5 4'c0 4'68 —0'68
1833'0 500 4°43 +0°'57
1838'5 508 426 ~+0°82
1839°5 3'52 422 —o0'70
18523 3°67 367 0'00
1857°3 346 340 o006
18742 228 2'39 —0'II
18860 162 1°62 0°00
1895°4 —0°95 —1'03 —o0'08

DIP AND INTENSITY AT SAVANNAH.

No. Date. o, H. K, References.
-] /
1 1852, Apr. 24-27. 63 40°0 0'2594 0'5847 J. E. Hilgard, U. S. Coast S.
2 1857, May 1, 2. 63 44°3 0'2612 0'5902 C. A. Schott, ¢
3 1874, Mar. §5-10. 63 539 02563 0'5823 C. Tappan and F. Blake,
U. S. Coast S. Hutchinsons
4 1886, Jan. 6, 7. 63 183 0'2562 0°5704 J. B. Baylor, U. S. Coastand Island.
. G. S.
5 1895, May 29, 30. 63 16°7 0°2552 0'5676 J. B. Baylor, U, S. Coast and
G.S.

©=63°63 10021 1 M—0"000 682 m?

COMPUTED DECENNIAL VALUES.

Date, Obs’d ©. Comp'd ©, Cc—0. Date, D, .

° o o N o ©
1852'3 6367 6369 +- 002 1850 —3'78 63°64
1857°3 6374 6376 +- 002 1860 3°25 6378
18742 63'90 6375 —o'15 1870 2°65 63'79
1886°0 6330 63'52 +022 1880 2°01 63°66
18954 6328 63’19 —o'09 1890 1°37 63°39
1900 —o0'8 62°98

FERNANDINA, FLA.

@ =230° 40’3 A=81° 27/*7 W. of Gr.
[Astronomio station of 1856-57.)
No. Date, D. References and remarks.
o s
1 1849— 4 30 E.| U.S. Deputy Surveyor at Fernandinain @=30° 40’6, A ==81°277°6.
Letterof W. P. Paret, U. 8, assistant engineer, dated Jan. 24, 1891.
2 1857, Apr. 20. 4 o2 E.; C A Schott, U. S. Coast S. At geodetic station ** Fernandina’ in
@=30° 40’°6, A =81° 2776, Appendix No. g, Rept. for 1881.
3 1875, May 14. 2 55 E.| J.M.Poole, Bache Fund observer to National Academy. .Appen-
dix No. 14, Rept. for 1882, At station of 1857. . :
4 1879, Feb. 3, 4, 12, 2 30 E.| S. M. Ackley, Lieut. U, S. N. and Asst.C. & G.S. On Indian
mound near geodetic station, @p=30° 407'3, A=381° 27/°3.
A¥)pendix No. 9, Rept. for 1881. o .
5 1889— 1 57 E.| W.DP. Paret, U. &, assistant engineer. At Amelia light-house in
@=30° 40’'4, A==81° 26”*4. Letter of Jan. 24, 1891.




232 'UNITED STATES COAST AND GEODETIC SURVEY.

Secular variations of the magnetic declination, dip and intensity—Continued.

FERNANDINA, FLA.—Continued.
D =-—3°"18—0065 (1870'2—¢)

Date. Obs'dD. p. Comp'dD. C—O.
o ] o

1849°5 ~—4°50 —4'52 —0°02

1857°3 4'03 401 4002

18754 2°92 284 +o0'08

1879°1 250 260 —o'I0

1889°5 —195 —1'96 —o'oI

DIP AND INTENSITY AT FERNANDINA.

No. ! Date.

o. H. F. References.

b 1857, Apr. 6, 10, 20.
2 1879, Feb. 3-12.

© 4
62 073 0°2715 o'5807 C. A. Schott, U. S. Coast S.
61 336 0°2701 0'5733 Lieut. S. M. Ackley, U.S. N.

GROUP II.

Secular variations of the magnetic declination, dip and intensity.

[Central stations.]

YORK FACTORY, HUDSON BAY.

P=56°59""9 A=g2° 26’ W. of Gr.
No. Date. D. References and remarks.
: ° 4
P 1725— 19 ~ W. | Capt Middleton.
| 2 1787— 5 W. | Hansteen’s isogonic chart.
I3 1819, Sept. 6 oo E. | Sir].Franklin.
C4 1843, July 24, 26. 9 o1 E. | S8ir].H. Lefroy.
P05 1857, Aug. 7 37 E. | R.B.Blakiston. 4
: 1878— 5 30 L. - Not used.
I 6 187— _ 7 o E. }A. R. C. Selwyn.
| 7 1884, Sept. 12, 13. 6 40 E.| O.].Klotz,
D

D=+-7°'34+16°03 sin (1'10 m—g7°°9). Approximate expression.

Date. Obs’d D. p. Comp'dD. C—O.
] o o
1725'5 | +19°00 ¥ 42043 +1'43
1787°0 | + 5’00 + 379 —1°21
18197 | — 600 — 469 -+1°31
1843°6 9'o1 812 +o0'8g
1857°6 7°62 866 —i1°04
18795 7°00 7°22 —O0'22
18847 | — 6°66 — 6°48 0718
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_ Secular variations of the magnetic declination, dip and intensity—Continued.

YORK FACTORY, HUDSON BAY—Continued.
DIP AND INTENSITY AT YORK FACTORY. -

No. Date, e. H. F. References. ]
[+] ’
1 1843, July 24-26. 83 472 0'0701 0'6479 Sir J. H. Lefroy, Diary Magnetic Survey of
Canada, London, 1883.
2 1845, Nov. 5, 1846, May 83 426  ...... ... J. Rae.
16. °
3 1847, Sept. 18. 83 470  ......  ...... J. Rae.
4 1857, Aug, 83 53 ... ... R. B. Blakiston.
5 1884, Sept. 11. 83 469 00696 06421 0. J. Klotz,
FORT ALBANY.
@=52° 22/ A=282° 38’ W. of Gr.
No. Date. D. References and remarks,
o
I 1668— 19} W. | C. Hansteen’s Magnetismus der Erde,
2 1730, Aug. 22. 23 W. | Capt. Middleton.
3 1774, Sept. 14. 17 W. | Hutchins,
4 1840-45. 7% W. | Sir E. Sabine’s isogonic chart.
{ 1880— i W, Equal magnetic variation chart, Brit. Admiralty.
5 1880— 10 W. e i i ¢ Deutsche Seewarte.
D=+-15°784 6'95 sin (1-20 m—gg°‘6). An approximate expression.
Date. Obs’'d D. p. Comp'dD. C—O.
o (o] o
1668°5 +19°25 +2048 +1°23
17306 23'00 21°97 —1°'03
17747 17'00 16'99 —o'ol
18425 7°50 9'19 169
18800 41050 2 4 956 —o'94
DIP AND INTENSITY AT FORT ALBANY.
i No. Date. ’ =} H. E, Reference,
I e,
1| 1775— 79 20 ... el | Hutchins. Hansteen's Erdmagnetismus.
. i
DULUTH, MINN., AND SUPERIOR CITY, WIS.
P=46° 45’°5 A=092° 04’'5 W. of Gr,
No. ; Date. D, References and remarks.
] 2
1824°§ 12Y4 E. Capt. Bayfield, R. N.; near IFond du Lac. Not used.
1 1859, July. 9 25 E.| Lieut. W. P.Smith. At Minnesota Point.
2 1861— 10 12 E. Survey of N. and NW. Lakes.
3 1870, Sept. 20. 10 30 E. Gen. C. B. Comstock. At Superior City, Wis., Fourth street and
Becker avenue.
4 1871, June 20, 27. | 10 40 E.| Gen.C. B. Comstock. At North Base, Minnesota Point.
1873, Aug. 13, 15. 11 s2 E. Capt. A, N. Lee. At Duluth. Not used. .
5 1880, Aug. 21, 23. 9 45 E. | ].B. Baylor, U.S. Coast & G.S. At Superior City, Wis.
1891, Aug. 25. 12 469 E. o e o “ “ ¢ Duluth. Notused; supposed
locally affected.




234 UNITED STATES COAST AND GEODETIC SURVEY.
Secular variations of the magnetic declination, dip and intensity—Continued.
DULUTH, MINN., AND SUPERIOR CITY, WIS.—Continued.
D =—7°70+2'41sin (1°'4m—120°'0). Very uncertain.
Date, Obs'dD. p. ComP'dD. C—O,
. [ o] o
18595 — 9'42 —100I —-0°59
1861°5 10°20 10'04 -t0°'16
1870°7 10°50 10°11 +0°39
1871°5 10'67 10°11 —+0°56
1880°6 — 9'76 —10'05 —0'29
DIP AND INTENSITY AT DULUTH AND SUPERIOR CITY.
No. Date. o. H. F. References.
o Ve
1 1859, July 22. 76 44 0°1486 06473 Lieut. W. P. Smith, U. S. Lake S. At Minne-
‘ sota Point.
o2 1871, June 16-25. 76 235 01518 06453 Gen. C. B. Comstock, U. S. Lake S. At Min-
| ) nesota Point Base.
3 1873, Aug. 12,13, 14. 76 17 01565 06602 Capt. A. N. Lee, U.S. Lake S. At Duluth.
l 4 1880, Aug. 21, 23. 76 26°1 0'1504 0°6410 J. B. Baylor, U. S. Coast & G. S. At Superior
City.
5 1891, Aug. 25. 76 258 0°1468 0°6257 J. B. Baylor, U. S.Coast & G.S. Not used;
supposed locally affected. [Sch.]
SAULT STE. MARIE, MICH.
P@==46° 29’9 A=84° 20”'1 W.of Gr.
{Garden at Fort Brady.]
No Date. D. References and remarks.
o /
1 1790— o - Alex. Mackenzie,
1819, May 2. 2 33 E.| Sir] Franklin. Not used.
2 1843 — 1 o8 E.
3 1844, Nov. 4. 1 o1 E.|}Sir]. H. Lefroy.
4 1845— o 46 E.
5 1846, Nov. o 40 E. Lieut. G. C. Westcott,
6 1856, Sept. 29. o 32 E.| K.Friesach.
7 1873, July 22, 23. o o5 W.| Capt. A.N.Lee, U.S, Lake S.
8 1879, Nov. 12. 1 ot W. | City Surveyor. At Fort Brady.
{ 1880, July 11,13,14,17,19.] 0 53'7 W. | Lieut.S. W. Very, U.S.N. In vegetable garden at Fort Brady,
9 1880, Aug. 6, 7. I o4'5W. J. B. Baylor, U. S. Coast & G. S. In mllltary ost garden
)
10 1891, July 29. I 506W. ‘e ¢ ‘ ¢ ‘o

D=+1°54-2'70 sin (145 m —58°'5)

Date. Obs’d D. p. Comp'd D. C~—o0.
] o o
17905 0°00 o001 —+o0°or
1843°5 | —I1°13 —0'g6 —-0°17
1844°8 1°02 0'93 +-0°09
1845°S 077 091 —0'14
1846°8 0'67 o'87 —0'20
1856'7 | —0'54 —o0'49  -+0°05
18736 | 4008 4043 +o0°35
18798 1°02 0°'82 —0°20
1880°6 0'99 088 —0'I1
18916 | 4184 -+1°63 —or21
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Secular variations of the magnetic declination, dip and intensity—Continued.

SAULT STE. MARIE, MICH.—Continued.

DIP AND INTENSITY AT SAULT STK. MARIE.

‘ No. Date, e. H. K. References.
| .
P 1841, Aug. 77 297 ooee el Prof. E. Loomis. SE.of Fort Brady.
o2 1843, June. 77 30°2 0°1404 06492 Dr, J. Locke.
3 1856, Sept. 29. 77 44 0°1407 0'6624 K. Friesach.
4 1873, July 22, 23. 77 30 0'I404 0°6485 Capt. A. N. Lee, U. S. Lake S.
{ 1880, July 11,13,19. | ........ o138y ...... Lieut. S. W. Very, U.S. N.
5 1880, Aug. 6, 7. 77 24’0 0°1409 0'6460 J. B. Baylor, U. S. Coast & G. S.
6 1891, July 29, 77 ©00'2 0'1416 0'6297 ‘" “ ¢ ¢ ‘ i
_ _ J
©=177°63 40’011 78 . —0°000 653 712
COMPUTED DECENNIAL VALUES.
Date. Obs’d @, Comp'd @, C—0O. Date. D, e,
| o o <] o o
1841°6 1 77°50 77°49 —o0’oI1 1840 —I'o4 77°45
18435 | 77°50 77°53 + 003 1350 —o°76 63
1856'7 | 7773 77'68  —o0'05 1860 —0°34 68
18736 | 77°50 77°54 - 004 1870 -}-0'21 61
1880°6 | 77740 7738 —o0'02 1880 +4-0°84 39
1891°6 | 77°00 76°99 --0°0l 18g0 +-1°52 77°06
) 1 1goo ~-272 76°59
PIERREPONT MANOR, N. Y.
P=43° 44’'5 A=176° 03”0 W. of Gr.
No. l Date. D. Refercnces and remarks. i
R B e
o v i
I 1823, Sept. 18. 2 16 W. | W. C. Pierrepont,
2 1847, Sept. 18, 4 23 W. )
3 1856, Nov. 25. 5 10 W,
4 1860, July 15-16. 5 36 W.
5 1863, July 10. 5 44 W.
6 1864, Apr. 12, 5 50 W,
7 1865, May 4, June 4. 6 oo W. .
8 1866, Sept. I1. 6 15 W, V. Colvin,
9 1867, July 27. 6 10 W,
10 1868, May 12. 6 10 W.
11 1869, May 11. 6 18 W,
12 1870, May 27, Sept. 21. 6 o4 W.
. {1874—- 6 44 W. )
3 1874, Oct. 20. | 6 12 W. | Dr.T.C. Hilgard. On Pierrepont’'s meridian line, stonein pasture.
| a
D =+5°95-+ 378 sin (1°4 2 —22°2)
Date. Obs’d D. p. Comp'dD. C~O. Date. [ Obs'd .  p.  Compd D, C—O.
o o o o o o
18237 | 4227 4271 4044 18667 | +6°25 +6703 —or22
18477 438 4'33 —O0°05 18676 | 617 611 —0'06
1856°9 517 513 —ooq4 | 18684 | 617 619  ~o'02
1860°5 5'60 545 —o15 || 18694 630 628 -—0'02
18635 573 5'73 0’00 1870°5 606 638 032
1864°3 5'83 581 —o02 18748 | 4-6'55 +6'77 o022
1865°4 +6°00 4591 —o0'09
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Secular variations of the magnetic declination, dip and intensity—Continued.

PIERREPONT MANOR, N. Y.—Continued.

DIP AND INTENSITY AT PIERREPONT MANOR.

—

| No. Il Date. o. H. E. j References.
' ' _I \ ’
| : o l I
i 1 | 1874, Oct. 20. 75 251 0'1600 06354 Dr. T. C. Hilgard. |)
P2 '] 1884, June 6,7,9. | ........ 01599  ...... ‘ J. B. Boutelle, U. S. Coast & G. S. At Manns-
ville, i
| | |
TORONTO, CANADA.
®=143° 39"°4 A=79° 23°'3 W. of Gr.
[Magnetic Observatory.]
. _
No. Date,. D. References and remarks.
-] e
1 1840, Jan. 1 27 W, Capt. C.]. B, Riddell.
2 1841°5 1 143 W, (]
3 1842°5 1 1971 W.
4 1845°5 1 291 W,
[ 1846°5 1 308 W
| 6 1847°5 I 332W
7 | 18485 | 1 354 W
8 1849°5 i1 360W
9 1850°5 1 386 W
10 1851°5 I 409 W
11 1853, July and Aug. 1 461 W,
12 1854, Feb., Mar., Apr.; 1 480W.
June. !
13 1855, Aug. to Dec., incl.| 1 523 W,
14 1856°5 1 563 W. Toronto Magnetical and Meteorological Observatory. Abstracts
15 18575 2 005 W L of results %rom 1841 to 1871, ‘Toronto, 1875. G. T. Kingston,
I 16 1858°5 2 045 W. Director.
[ 17 1859°5 2 074 W.
| 18 1860°s 2 1006W,
19 1861°5 2 143 W,
20 1862°5 2 157 W.
21 1863°5 2 191 W,
22 1864°5 2 21'9 W,
23 1865°5 2 24'8W.
24 18665 2 2776 W,
25 1867°5 2 29'8 W,
26 1868'5 2 332 W.
27 18695 2 371 W,
28 18705 2 41°9'W,
29 1871°5 2 479 W. [J
30 18725 2 530 W.
31 1873°5 2 583 W ]
32 1874°5 3 o041 W,
g’i :g;gg g }é; %g C. Carpmael, Director of Ohservatory.
35 18775 3 249 W.
36 1878°5 3 314 W.
37 1879°5 3 373 W.
38 1880, Oct. 18. 3 411 W, C. Carpmael.
39 1884, Aug. 3 572W. 0. ]. Klotz.
40 1895, Mar. 4 46'8'W, Communication by O. J. Klotz, dated Ottawa, Apr. 4, 18g5.
|
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Seoular variations of the magnetic declination, dip and intensity—Continued.

TORONTO, CANADA—Continued.
D =-3°60+4-2'82 sin (1°4 m—-44 7)+009 sin (9°'3 m4- 136°) +-0'08 sin (19 ¢ + 247°)

Date. " Obs’d D. Comp'd D. C—O.
} (4 o
18401 ! 4-1'45 +4-1°36 —0'0gy
1841°5 | V24 1°40 +0°16
18425 1°32 1°45 +0'13
1845°5 148 1'52 —+0°04
1846°5 1°51 1°54 +o°a3
1847°5 1°55 1°56 H-0'01
18485 1'59 157 —0'02
1849's ( 162 159 —0'03
1850°5 ( 164 162 -~0"02
1851°5 1'68 166 —0°'02
1853°5 177 176 --0°01
1854°5 1-80 1-82 —+0°02
1855°s 1-87 1°88 -1:-0'01
1856°5 1°94 1°95 —+o0'o1
1857°5 2°'01 2°02 4-0°01
1858°5 207 2'08 001
1859°5 2°12 2'14 —+-0°02
1860°5 218 220 +o0°02
1861°5 2°24 2°25 100t
] 1862°5 2726 “+2°29 -}-0'03
I —

|
|
|
l
|
|

|
I
Il
I

h

Date.

1863°5
1864°5
1865°5
1866°5
1867°5
18685
1869°5
18705
1871°5
18725
1373'5
1874°5
1875°5
1876°s
1377°5
18785
1879°5
1880°8
18846
1895°2

|
|

1
\
|

Obs'd D. A CompdD, C—O,
[+ =] ]
+4-2732 —+-2°33 +oor

236 2°37 ~+-0'0I
241 2°41 0'00
2°46 2°45 —o'ol
2'50 2'50 0'00
2°55 2°55 0°00
2°62 262 0'00
270 269 —0"01
280 278 —0'02
288 2°88 000
2'97 2°98 ~4-0'01
3’07 3'09 +0°02
3’19 3'20 +oor
3°31 3'30 ~—0'0l
34 3°41 0°00
3°52 3'50 —0'02
362 3°58 —o0'o4
368 367 -o'or |
395 387 ~o008 |
~-4'78 ‘4’51 --0'27

-

DIP AND INTENSITY AT TORONTO MAGNETICAL AND METEOROLOGICAT, OBSERVATORY.

Capts, C. J. B, Riddell and C. Younghusband.

Capt. C. Younghusband and Sir J. H. Lefroy.

Kingston,

No, | Date, | 9, H. ¥. l| References,
' - | -
| . ]

I | 1841, 12 months. 75166 ...... ...
1842, Oct. 26. 14°7 01630 0°6407 Sir J. H. Lefroy.
2 | (
1842, 12 months. 164 ..ee e . Capt. C. Younghusband
3 {1843, Aug, 14 o163 06385 ! Dr. A. D. Bache.
1843, 12 months. 147 oeeiee e Capt. C. Younghusband.
1844, June 19. 12°5 0°1633 0'6400
4 {1844, June 20. 13°4 0'1632 06409 }Dr. J. Locke.
1844, 12 months. 48 ..., ..
5 | 1845, 15°5 0'1636 06428
6 ' 1846, o 15°1 0'1633 0'6415
g ! X§4§, . rg‘s O'xgsx 0‘2409
1848, ¢ 183 0'162 0°6423 : -
9 1 1840, e 188 0‘163? 06433 Sir J. H. Lefroy.

10 1850, ¢ 20°0 0'1629 0°6432

o 1851, o 20°4 01628 06431

12 1852, ¢ 20§ o 1621 0°6405

13 | 1853, o 22°2 .oooie e Sir J. H. Lefroy and G. T.

14 1854, “ 23°0 ... e )

15 1855, 12 months for O, 23°5 0°1621 06427

Sept. to Dec. for &
an + G. T\ Kingston,

16 1856, 12 mont.hs. 24'1 01616 0'6411

xg lgs%, ‘: 243 o 1% 0'6323 ]

1 183 ¢ 24'4 O’k 0'6387

. { 1859, June 25, 30 24 0°1605 06363 Lieut. W. P. Smith, U. 8. Lake S.

9 1859, 12 months. 250 0°1606 06374

20 1860, i 246 01604 06368

21 1861, ¢ 238 01606 06371 l

22 1862, ¢ 23°2 0'1607 06369 I

23 1863, ¢ 21'S 0'1609 ‘06364

24 1864, ¢ 20'9 01611 06368

25 1863, " 21°0 0°1610 0'6368 | }+G. T. Kingston.

26 1866, o 19°2 01611 06355

27 1867, “ 188 0°1613 06361 |

28 1868, o 20°1 0’1613 06371

29 1869, « 16°7 01613 0°6349

30 1870, « 16°3 01613 06345

31 | 1871, “ 5 168 01614 06352 |}

32 1885, Apr. 74 52 0'1656 0'6343 C. Carpmael.

33 1895, Mar, 74 337 0°1664 0'6252 f Q. ]. Klotz.
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Secular variations of the magnetic declination, dip and intensity—Continued.

TORONTO, CANADA—Continued.

DIP AND INTENSITY AT TORONTO MAGNETICAL AND METEOROLOGICAL OBSEIEVAl‘ORY;Continue(l.

Combining the dip observations up to 1869, inclusive, to form groups of 4, the means can be
represented by the expression
O =75°"341 4 0°008 784 1. — 0'00Q 589 w?
and combining the values of the horizontal componeut of force similarly, the latter can be

expressed by
H=0"162 30—0'000 154 17 - 0°000 005 8 1?

Date. Obs'd ©. Comp’d ©, Cc—o0. Date. Obs'd H, Comp’d H, C~0.
° ° ° 1844°'1 0'1632 0'1634 -+0'0002
18430 75°26 7525 —orol 18480 ‘1631 *1626 — 05
1847°0 27 *31 4- ‘o4 1852°6 1625 "1619 — o6
1851°0 ‘33 *35 -} 02 18580 ‘1610 *1615 + 05
18550 *39 37 — ‘02 1862°0 *1606 "1613 + o7
18590 ‘41 ‘37 — o4 1866'0 1611 *1613 + 02
1863°'0 ‘37 '35 —- ‘02 1870°0 1613 ‘1615 + 02
1867°0 ‘33 32 — oI 18715 ‘1614 ‘1617 + 03
1870°s5 ‘27 28 4- o1 1835°3 *1656 ‘1641 — 15
1871°5 7528 75°26 —- 02 18952 0°'1664 0'1672 +0°'0008
1885°3 74'87 74°92 +- o5
1895°2 74'56 7453 — ‘03

COMPUTED DECENNIAL VALUES.

.

Year, D, 0. H. F.
o L]
1840 4-1°32 75°19 0°1644 06434
1850 1°60 ‘34 1623 414
1860 217 37 1613 388
1870 2°66 28 1615 357
1880 362 75°07 1629 325
1890 4'12 74'75 1654 289
1900 --4°8 74'31 -0'1691 06251

GRAND HAVEN, MICH.

@=43°05""2 A=86° 1276 W, of Gr.
No. Date. D. References and remarks.
o 4
I 1825— 3% to6 E.| L. Lyon.
2 1837— 4% and 6% E.| Geologic Report,
3 1859, Aug. 18. 4 24 E.| Lieut. W. P. Smith,
1865— - 4 15 E.| Col. Raynolds, Survey N, and NW, Lakes.
4 { 1865, SeFt. 4 20 ‘E.| J.dela Camp.
5 1871, July 31. 3 33 E.| L. Foote.
6 1873, Aug. 28, 29. | 3 28 E.| Capt. A. N. Lee, U. S. Lake S.
7 1880, July 20, 2I1. 2 25'7 E. |1 ]. B. Baylor, U. S, Coast & G.S. Grounds of the county court-
8 1891, July 22. I 39'1E. house.
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Secular variations of the m agnetic declination, dip and intensity—Continued.

GRAND HAVEN, MICH.—Continued.

D=-—4°95+- 0038 0 7 4 0’001 15 1°

Date. obs’'d D, p. Comp’d D. C—0.
o
o L] o
1825'5 | —5°25 —5§'16 +-0'09
1837°5 508 524 —o0'16
1859'6 4'40 4'47 —-0'07
18656 4°25 407 J-018
1871°6 3°55 3°'57 -—0"02
18737 347 338 ° 4009
1880°5 2°43 2°72 —o029
1891°5 —1'65 —I'39 H-0°26

DIP AND INTENSITY AT GRAXND HAVEN.

No. Date, o, H. ¥. References. —l
o ’
1 1859, Aug. 18. 74 10 0'1759 06449 Lieut. W. P. Smith, U. S. Lake S.
2 1873, Aug. 27, 28, 29. 73 58 0°'1775 06427 Capt. A. N. Lee, ¢
3 1880, July 20, 2I. 73 537 0'1774 0'6395 }J. B. Baylor, U. S. Coast & G. S. Grounds
4 1891, July 22, 73 34°7 0'1773 06271 of county court-house, BN
@ =174°37—o0'017 8 m
COMPUTED DECENNIAL VALUES.
Date, { Obs'd ©, Comp’d ©. Cc—o0. Date. D. e.
I ] [ =] o o
18596 ] 74°17 7420  +0°03 1850 —4°95 74°37
18737 | 73'97 73'95  —o002 1860 4'45 74'19
1880°5 | 3% 7383  —o07 1870 371 74°01
1891°6 7358 7363 oo 1880 273 7384
| 1890 —1°6 73°66
1900 | ... 7348
MILWAUKEE, WIS.
@=43° 02/°5 A=87° 54”2 W, of Gr.
No. Date. D. References and remarks,
o /
I 1859, Aug. 20. 6 20 E. Lieut. W. P. Smith, U, S. Lake S.
2 1871, May. 6 43 E. Maj. D. C. Houston,
3 1873, Aug. 22. 6 22 E. Capt. A, N. Lee, U. S. Lake 8.
4 1882, Sept. 4 55 E. Mzg. D. C. Houston. At breakwater.
5 1888, Aug. 25, 27. 4 22'3 E. J. B. Baylor, U. S. Coast & G. 8. West of North Point light-
house,

D=—4°124360 sin (1°45 m —64°'5). A weak expression.

Date, Obs'd D, p. CompdD. C—O.
-] (<] o]
1859'6 | —6°34 —6°go —o0°56
1871°4 672 611 ~+6'61
1873°6 6'37 594  +0°43
18827 4'92 51 —0'26
18887 —4'37 —4°65 —028
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Secular variations of the magnetic declination, dip and intensity—Continued.
MILWAUKEE, WIS,—Continued.
DIP AND INTENSITY AT MILWAUKEE.
No. Date. o. H. F. References.
» -—
o /7
| I 1859, Aug. 20. 73 57 01779 06435 Lieut. W. P. Smith, U. S. Lake S.
2 1873, Aug. 22. 73 43 0°'1797 06409 Capt. A. N. Lee, e
3 1888, Aug. 25, 27. 73 480 0'1765 06327 J. B. Baylor, U. S. Coast & G. S. Near North
Point light-house.
BUFFALO, N. Y.
@=—42° 527'8 A=178° 53/'5 W.of Gr.
—
' No. Date. D. References and remarks,
o /7
1789, June 29. 4 o6 W From a surveyor's MS., not used. 7 miles south of Buffalo.
1 1797— o A. Atwater. East end of Lake Erie,
2 1768— oY W. | A.Porter. Buffalo Reservation, lake shore.
3 1837— 1 25 W.| R, W, Haskins,
.4 1839— 1 15 W. | U.S. Lake Survey, at Fort Erie,
5 1845— 1 25 W. Sir J. H. Lefroy.
! 6 1859, June, 2 56 W, Lieut. W, P, Smith, U. 8. Lake S. Near South Pier.
Loy 1872, June 14. 3 52 W.
Il 1803 Jume ks 3% W }Capt. A.N.Lee, U.S. Lake S. At Fort Porter.
9 1885, Sept. 17, 18, 19. 5 043 W. J. B. Baylor, U. S. Coast & G.S. At Fort Porter.
10 1893, Mar. 5 20 W. ! E.S. Nott, surveyor; letter of Mar., 1893.
D=2 4-3°°66+3°47 sin (1°4 m—27°°8)
Date, Obs'd D. p. Comp'dD. C—O.
[+ o o
1797°5 0°00 ~+0'26 4026
- 17985 +o0'50 024 o026
1837°5 1°42 1'1g —o0°'23
18395 1°25 1'31  +o0°0b
1845°5 1°42 1°71 +o°29
18595 2'24 2'79 oI5
1872°5 387 389 Ho02
1873°5 3'97 397 000
1885°7 5'07 498 -—o0'09
18932 | +5°'33 +5'54  orar
DIP AND INTENSITY AT BUFFALO.
| e
No Date. e. H. F. References,
o /7
1 1839, Aug. 74 408 ... ... Prof. E. Loomis,
2 1844, June 23. 74 365 0'1689 0'6364 Dr. J. Locke.
3 1845, Oct. 20. 74 378 0'1674 0°6314 Sir J. H. Lefroy.
4 1859, June 11. 74 47 0'1663 0'6337 Lieut. W. P. Smith, U. S. Lake S.
5 1872, June 13, 14. 74 43 01680 06374 Capt. A. N. Lee, U.S. LakeS. AtFortPorter.
6 1873, June 3, 6. 74 29 01691 0'6320 ‘ ¢ ‘ o ‘e
7 1885, Sept. 17, 18, 19. 74 04°7 0°'1692 0'6168 J. B, Baylor, U, S. Coast & G. S. At Fort
Porter.
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Secular variations of the magnetic declination, dip and intensity—QOontinued.

BUFFALO, N. Y.—Continued.

DIP AND INTENSITY AT BUFFALO-Continued.

©=74°"74 + 0010 1 7 —0°000 756 m:?
H—=0"167 6—0°000 063 7 + 0°000 003 4 m?

Date, Obs'd ®. Comp'de. C—0. Date. : Obs'd H.  Comp’d H. Cc—o0.
° ° ° 1844°5 0'1689 0°1681 -——0°0008
18396 7468 74’55 ~ —0°'13 184578 74 79 + o5
1844°5 74°61 "66 +-0°05 1859°4 63 73 + 10
18458 7463 ‘68 “+o0°05 18724 8o 79 - ol
1859°4 7478 77 —o00I 1873°4 91 8o — I
18725 74°72 ‘58 —o0°'14 18857 0°'1692 01696 -}-0°0004
18734 74'48 '56 o008 :
18857 74°08 74°14 ~+o0°06
COMPUTED DECENNIAL VALUES.
Date. l D. e. H, ¥.
|
o o
1830 +o°79 74°24 0'1702 06266
1840 1'35 56 1684 6325
1850 : 205 74 74 "6360
1860 | 284 77 71 6362
870 | 367 64 75 6323
1880 , 4'51 74°36 *1685 *6250
1890 | 5730 73'93 "1702 6149
1900 ¢ +6 73°35 01726 06024
1
ITHACA, N. Y.
P=42° 26”8 A ==76° 28/°g W. of Gr.
[Cornell University.]
No. Date. D. References and remarks,
o v
1 1672, June 24. 10 W. | Observer, Father Raffeix. In the country between the lakes,
robably in Cayuga County. Approximate position @ =42%°,
=763%° W. of Gr. Raffeix, writing from Goiougouen, de-
scribes the country between the lakes at about 42 %° lat. and
notes the magnetic declination as scarcely 10°. Communicated
by J. H. Trumbull, April, 1876.

2 1795— 3 25 W.| Benjamin Ellicott ran the new gré’emption line, longitude 76°
577'9 W. from Gr. and in latitude 42° 27/, and found the decli-
nation 3° 25° W. [Platting the observed declinations of the pré-
emption line (1795), of the Pennsylvania line (1786-87), and
of the west boundary of Pennsylvania (1786), and constructing
an isogonic chart ?:)r the epoch 1790, I find the reduction of
Ellicott’s station to Ithaca to equal about 435/, hence for 1795
declination at Ithaca, 4°'o0 W. — Sch.

3 1831, Sept. 2 51 W. i Regent's Report, Geological Survey of New York. In @==42° 27/,

i A=176° 30’ W. [See also Silliman’s Journal, Vol. XXXIV,
/ 1838, where the year 1833 is given to the observation.
4 1874, June 13. 5 25'8W. | Dr. T. C. Hilgard, at the Fuertes Meridian, Cornell College
| grounds. Appendix No.8,C. & G.S. Rept. for 1881, Assigned
position @=42° 27/'5, A=76° 33”'0 W. of Gr.
1889, Apr. 17, 18, 19. 6 255 W. | J.C.Dowling and J. F. Hayford; MS. of thesis communicated by
Prof. Fuertes. At Cornell University, position as in heading.
6 1890, Oct. 27, 28. 6 31's W. | J.B.Baylor,U,S, Coast & G.S. At Cornell University, position

8. Doc. 25—16

as above.
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Secular variations of the magnetic declination, dip and intensity—Continued.

ITHACA, N. Y.—Continued.
D= 469484374 sin (1°35m —52°°4)

Date. Obs'd D, p. Comp’dD. C—O.
(-] o o

1672°5 +10°00 +9'95 —o'o5
1795°5 3°42 345  +o0°03
18317 285 284 —o'ol
1874°4 543 523 --0'20
1889°3 642 652 Ho12
1890°8 + 6°53 4666 {013

DIP AND INlleILY Al ILHACA

No. Date, e, 1L ¥, References,
o] /
I 1874, June 13. 74 14°7 01689 06221 Dr. T. C. Hllgard
2 1888, Oct. g, Nov. 5. | ........ 01713  ...... J. C. Dowling and J. I*. Hayford. At Cor-
nell University,
i3 1889, Apr. 17, 18, 19. 73 5017 oo ... J. C. Dowling and J. F. Ilayford. At Cor-
nell University.
4 1890, Oct. 27, 28. 73 49°S 0'1692 06074 J. B. Baylor, U, S.Coast & G. 8. At Cornell
University.
DUNKIRK, N. Y.
@ == 42° 297°6 A:=79° 21/°3 W. of Gr,
[Light-house.}
No. Date, D. References and remarks.
a Ve .

1 1798, Aug. 2 o 35 E. By a surveyor of the Holland Land Co. At Chautauqua Lake,
about 15 statute miles to thc southward and westward of I're-
donia (@==42° 26’'5, 1 2= 79° 217°5).

2 1837, June16to Aug. 28. | o 376 W. | W. L. Starke at Fredonia; mean of 4 morning and 3 evening
observations,

3 1841, Aug. 12. o 525W. ! Dr. A, D. Bache, at Dunkirk, in @=42° 29’'3, 1:.=79° 21/,
Appendix No. 19, C. S. Rept. for 1862.

4 1845— 1 o7 W, Lieut. J. 1. Simpson at Dunkirk. Prof. Papers No. 24, U. S. K.,
Washington, D. C., 1882. In ¢=42° 30/, A=179° 21/,

5 1850, Aug. I 20 W, N Y. & E. R. R, Lngmecr, at Dunkirk,

6 1874, Aug. 8, 9, 10, 2 57 W.| E.S. hly, surveyor; letter dated Fredonia, July 6, 1891.

7 1891— 4 125 W, AR as above., This lctt(.r also refers to the
observations of 1798, 1837 and 1850. J

D == - 2°°34 4- 2°8g sin (1°40 ¢ — 19°°8)

Date. Obs’d D.  p. Comp’d D. c—0.
[} R [} °

17986 | —o°58 —0'55 +4o0°03
1837°6 4-0°63 +4-0°59 ~-0"04
18416 | -}0°88 4-0°83 ---0°05§
1845°'5 +41°12 -f-1-07 —o0°05
18506 4-1°33 4140 -t-0'07
18746 +2°9g5 4-3°07 +o0°12
1891°5 +4-4°21 +4°13 —o'o8

DIP AND INTENSITY AL DUNKIRK.

[ o,

Date.

e. H. ‘ Reference,

1841, Aug.

o [
74 17°2 o'1670 0'6166 | Dr. A. D. Bache.
]
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Secular variations of the magnetic declination, dip and intensity—Continued.

@ ==42° 20”0

DETROIT, MICH.

A=83° 03/'0 W, of Gr.

No. Date D. References and remarks,
_ - —
I 1810— 2 48 E. | J].Mansfield.
2 1822— 3 13 E.
3 1828— 2 50 K. } L. Lyons.
4 1835— 2 10 K. | Geological Report.
5 1839, July. 1 34 X.| W.A. Burt, near Detroit in @=-42° 42/, A=(?). Letter of C.S.
Woodard dated Ypsﬂantl Sept 10, 1888,
1840— 2 oo E. Geologicdal Re
6 { g port.
1840— 1 56 L. Prof. E. Loomis.
7 1859, Apr. o 42 E.
| et ' A, }U.S. Lake s.
9 1872, May 8-29. o 252 E. .
16 | 1873, May 5-17, o 173 E. |fCapt-A.N. Lee, U. 8. Lake S.
11 1876, June 3, 6. 0 o04'7 E. | Lieut. T. N. Bailey, U. S. Lake S.
12 1885, Sept. 2, 3, 4. o 31'oW. | J. B.Baylor, U.S. Coast & G.S. In rear of Harper Hospital.
13 1891, June 20-26. I o0o0W. G.R. Putnam, U. 8. Coast & G. S. At Olympic Park in ¢=42°
21/°1,A :83" 03/°4; result referred to mean of day.
L) =—0°72-}2°42 sin (1°40 m—19°0)
Date. Obs'd D. p. CompdD. C—O.
o o o
1810°5 —2'8o —3'05 —0°2§
1822°5 3'22 2776 4046
18285 2'83 2's§  -}-0'28
1835°5 2'17 225 —o'08
18395 1'57 2’06 —049
1840°s 197 2’01 —o0'04
18593 0’70 0’97 —0°27
1865°5 067 o061 - o006
1872°4 042 o020 o022
18734 029 —0'14 Ho0'15
1876°4 —o0'o8 +o0°03 o't
18857 - 052 +0°53 ool
18g1°5 +-1°00 4080 -—o°20
DIP AND INTENSITY AT DETROIT.
No. Date. Q. H. k References.
o ’
X 1839, May. 73 426 ..., ... Prof. E. Loomis.
2 {1841, Aug. 73 357 ceeiee el oo ‘o
1841, Sept. 73 327 ceeeee ol ‘¢ J. N. Nicollet.
3 1842, Nov. 4. 73 287 ..., 0'6372 Lieut. C. Younghusband.
4 1843, June 12, 15. 73 3272 0°1795 0°6331 Dr. J. Locke.
5 1845— 73 288  ...... 06326 Sir J. H. Lefroy.
6 1859, Apr. 73 41 0’1776 0'6321 Lieut. W. P, Snuth U. S Lake S
7 1860, May. 73 43 0'1782 06356 A
8 | 1872, May 8-29. 73 35 01789 06326 | Capt. A.N. Lee, e
9 1873, May 5—16. 73 34 0'1789 0'6324 o (YT R o N ‘
10 1876, May and June. 73 34°'1 01797 06354 Lieut. T. N. Bailey, * .
11 1885, Sept. 2, 3, 4. 73 12°8 0'1792 06204 J. B. Baylor, U. 8. Coast & G.S. In rear of
Harper Hospital.
12 1891, June 20, 21, 22. 73 05°9 0°1803 06201 G. R, Putnam, U. 8. Coast & G. S. At
Olympic Park.
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Secular variations of the magnetic declination, dip and intensity—Continued.
DETROIT, MICH.—Continued.

DIP AND INTENSITY AT DETROIT—Continued.

©@=173°'674-0'008 41 7 — 0'000 545 Mt
H=0"178 7—0"000 054 ¢ -} 0000 002 2 Mm%

Date. Obs'd 8. Comp’d @. Cc—~O0. Date. Obs’d H. Comp'd H. c—o0.
° ° e 1843°4 0'1795 0'1792 —0°0003
1839'4 | 73'71 73’52  —O'I9 1859°3 76 84 4 8
184177 57 '56 — o1 1860°4 82 84 + 2
18428 ‘48 58 + ‘10 187274 89 86 — 3
184374 "54 59+ 0§ 18734 89 8 - 2
1845°5 *65 *62 — 03 1876°4 97 88 — 9
1859°3 68 70 - 02 18857 0'1792 0°1796 + 4
1860°4 72 70 — 02 1891°5 0'1803 o'1803 . 0°0000
1872°4 58 *58 ‘00
1873°4 ‘57 - 57 "00
1876°4 '57 ‘s . — ‘06
1885°7 ‘21 +28 + o7
1891°5 73°'10 73°08 — ‘02
COMPUTED DECENNIAL VALUES.
Date. D. . H. ¥
[ o
1830 —2'49 7328 o'1807 06281
1840 2°04 ‘53 795 331
1850 1'55 67 87 354
1860 0'93 70 84 356
1870 —034 62 85 330
1880 +40'23 ‘43 791 281
1890 +0°'74 7313 8or 209
1900 “+1°2 72'73 01816 06117
KALAMAZOO, MICH.
Pp=42°17""4 A=385° 352 W. of Gr.
No. Date. D. References and remarks,
o ’

1 1826— 5 50 E. | From General Land Office record; letter of Acting Commissioner
of Dec. 13,1879. In @=42° 30/, A =85° 48/, this is to the north
and west of Kalamazoo, while Bronson is south and east of the
same. The reduction to either place is small and covered by
the observing error.

6 E. | { From a map entitled *‘ Plat of the village of Bronson, county seat

2 1834— { 45 B { of Kalamazoo County; L. Lyon, T. Bronson, J. Burdick, and

4 52 : T. C. Sheldon, proprietors {used mean value-—=—35°81.

3 1879, Apr. 3 13 E. Frank Hodgeman, surveyor, Kalamazoo Weekly Telegraph, Dec.
29, 1880.

{ 1880, Sept. { 2 45 E. | Reference as above.

4 1880, Dec. 21. 2 46 E. Marcus Baker, U. S. Coast & G. S.

5 1884, Aug. 22, 23. 2 47 E. ) “ “ I ] AT

6 1890, July 3. 1 55 E. “ o ¢ Geological S.; letter of July 14, 18g0.

7 1893, Aug, 1. 1 43 E. “ € o o “ ' ‘" Aug 24, I893 .

8 1895, Sept. 23. 1 32 E. “ ¢ ‘o " ¢ At LakeSurvey astronomical
post in City Park.
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KALAMAZOO, MICH.—Continued.
D =—1°634421 sin (1°4 m—61°°6)

Date. Obs'd D. p. Comp'd D, C—O.
o o o

1826'c | —5°83 —582 " -+oo1
18340 5'81 582 —o'ol
18793 3'22 3'11 +o'11
1880°8 276 2°g6 —0°20
13846 278 2'59 +o0'19
1890°5 1'92 199 —0°'07
1893°6 1°72 1'68 +-0r04
1895°7 —I'83 —1'46 ‘o007

DIP AND INTENSITY AT KALAMAZOO.
(No observations here.)

YPSILANTI, MICH.

APPENDIX NO. 1.
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@=42° 14”3 A=83° 37/ W. of Gr.
No. Date. D. References and remarks,
-] /
1 1815— 4 oo E.| Government land surveyors.
2 1825— 3 16 E. | W.Brookfield.
3 1832— 2 40 E. | O.Risdon.
4 1838 — 2 25 K e
5 1851— 1 12 E. 1)
6 1853, Jan. 10, 1 oo E.
7 1859, Feb. 26. o 45 E.
8 1860, June 11. o 38 E.
9 1 263 —- o 25 E.
10 1875, Dec. 4. o 30 W.I{
. 1878 o 45 W. C. S. Woodard.
12 1881, Mar. 11. ;1 oo W.
13 1885, Aug. 18. 113 W,
14 1887, Apr. 25. i1 25 W.
15 1888, Aug. 23. { ; 38 a’, i1 When referred to mean of day 4-1°°50.
16 1893, Aug. to Dec. 2 18 W ‘ C.S. Woodard. Observations at several hours each day. Letter
: of Jamn. 1, 1894.
17 1894, Jan. to Dec. 2 08 W. | C.S Woodard. Letter of Jan, 3, 1895.
18 1895, Jan. to Dec. 2 o7 W. I e ¢ ¢ ¢ Jan, 2, 18g6.
D=-—0°76--3"59 sin (1°35 m—11°'8)
| e
Date. Obs'dD.  p. Comp'd D. C¢—o0. Date. Obs’dD.  p. Comp'd D. Cc—o0.
o] o o . o ° o
1815°5 —4'00 —3'82 018 1875°9 --0'50 +o0°65 +4-0°'15
1825'5 327 3'29 —0'02 1878'5 075 085 +o'10
1832°5 2°67 284 —0'17 1881°2 100 1°05 +4-o0'05
18385 2°42 2°40 -} 0'02 18856 1°22 1'36 +o0'14
1851°5 1'20 1°37 —o0'17 1887°3 I°42 1°48 +4-0'06
18550 1°00 1°07 —o'07 1888°6 1'50 1'56 -+0'06
1859°1 075 073 -0’02 18938 2°30 1'88 —0°42
1860°4 063 062 +-o0°or1 1894'5 2°13 1'92 —o0°21
1863°5 —0'42 - 0°36 ~+0'06 1895°5 -f2:12 +2°03 ~0'09
DIP AND INTENSITY AT YPSILANTI.
No. Date. (] H. b References,
° ’
1 | 1839, May. 73 18 Civee e Prof. E. Loomis,
2 1841, Aug. 73 188 ..., ceeee oo
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Secular variations of the magnetic declination, dip and intensity—Continued.

@ = 42° 07’8

ERIE, PA.

{Court-house.}

A = 80° 057°4 W. of Gr,

No. | Date. D. References and remarks,
o v
1 1786, Oct. o 32 W. Boundary monument on French Creek, about 10 miles SSE. of Erie.
2 1793 — o 42 E. | Report of Secretary of Internal Affairs, Pa. 188s.
3 1795 — o 43 E. A. Ellicott. Monument corner Parade and Front streets.
4 1841, Aug. o 30 W. /| Dr. A D Bache. Near Reed’s house.
5 1855 — 1 33 W. Report of Secretary of Internal Affairs, Pa. 1877.
6 { 1859, Apr. { 1 34 W.| S .Low. Atmeridian in cemetery.
1859, June. 1 44 W. Lieut. W. P. Smith, U. S. Lake S. At Presque Isle Harbor.
{ 1862, Aug. 6, 7. { I 33 W. C. A. Schott, U. S. Coast S. Seventh street near Reed's house.
7 1862 — 1 30 W. S. Low.
8 1867, Apr. 2 13 W, S. Wilson. At meridian in cemetery.
{ 1873, June 12, 13. {2 or W. Capt.A. N. Lee, U. S. Lake S.
9 1873, Oct. 2 36 W.| S. Wilson, At meridian in cemetery.
10 1875, Oct. 9. 2 10 W. A. C. Lamson,
11 1876— 2 50 W. Report of Secretary of Internal Affairs, Pa. 1876.
12 1877’ Nov. 3 00 W ““ ‘< ‘e ‘e € “ X IS 7
13 1883, Nov. g. 3 20 W. | Platt. Report of Secretary of Internal Affairs, Pa. 1885,
14 188s, Sept. 11,12, 14.| 3 082 W. | J. B.Baylor, U. 8. Coast & G.S. At Marine Hospital.
D=+4-2°17-+2'69 sin (1°5 m —27°3)
Date. Obs’d D. p. Comp'd D. Cc—0. Date. Obs’d D. . Comp'd D. C—-0.
-] (] (o] [+] [~ o
1786°8 ~-0°53 —oO'II —o064 18673 -l-2722 -2 --0'IT
1793's | - 070 —0'32  +0'38 1873°6 231 2'55 1024
1795°5 —0'72 —--0°37 4035 18758 217 2'70 053
1841°6 -j-0°50 -}-0°45 —0°05§ 1876°5 283 275 —0'08
1855°5 1'55 1'29 —0°26 1877°9 3°00 284 --0'16
18594 165 1°56 —0'09 18839 03733 324 ~-0°09
18626 +1°53 +4-1°78 +4-025 1885°7 +3°14 -+3°36 Lor22
DIP AND INTENSITY AT ERIE.
No. Date. a. H. I References.
] /
1 1841, Aug. 73 46°6 0'1748 0°6256 Dr. A. D. Bache.
2 1859, June 7. 73 56 0'1744 0°6299 Lieut. W. P, Smith, U. 8. Lake S.
3 1862, Aug. 6, 7. 73 52°3 0°1734 0°6243 C. A. Schott, U. 8. Coast S.
4 1873, June 11, 12. 73 46 01765 06315 Capt. A. N. Lee, U. S. Lake S. .
5 1885, Sept. 11, 12, 14. 73 243 0'1764 0°6180 J. B. Baylor, U, S, Coast & G.S. At Marine
Hospital.
© =73°'89 4- 0’013 85 72 — 0'000 786 m?
H=0174 3 — 0°000 018 72 4- 0'000 002 § 72*
Date. Obs'd e, Comp'd @. Cc-—-0. Date. Obs'd H. Comp'd H. c—0
° ° ' 1841°6 01748 0°'1746 —0°'0002
18416 | 73778 73772 —0%06 | 1859'4 44 44 00
1859°4 73°93 73°95 —+o'o2 186274 34 45 -+ 11
18624 73'87 73°91 +oo4 18734 6s 52— 13
1873°4 73°77 73°78 +oor 18857 01764 01768 +-0'0004
18857 | 73°40 7338 —o'02
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Secular variations of the magnetic declination, dip and intensity—Continued.

ERIE, PA.—Contipued.

COMPUTED DECENNIAL VALUES.

Date. D. e, H. K.
o o
1840 4036 7367 01747 0'6213
1850 0'94 ‘89 43 282
1860 1'60 ‘a5 44 307
1870 2°30 ‘85 49 288
1880 2'99 60 6o 233
18g0 362 73'19 76 141
1900 +4°2 7262 0'1766 06012

CHICAGO, ILL.

@=41° 50’'0 A=87° 36’8 W.of Gr.

{Observatory, Dearborn University.)

l

No. Date. ’ D. References and remarks.
© /
I 1823— 6 12 E. | Maj. S H. Long, U.S. A.
2 1857, July 23. 5 46 E. i Lieut. Col J. D. Graham.
3 1878, Sept. 2. 4 33 E.| Dr.T.E. Thorpe. Grounds of Chicago University (old site).
4 1888, Aug. 18, 20. 4 o074 E. J.I(i. 1I(%izlylor, U. S. Coast & G.S. Grounds of Chicago University
old site).
5 1891, July 18, 19, 20. 3 323 E. | G.R. Putnam, U. 8. Coast & G. 8. Near waler tower, @=—=4I1°
537'9, A=287° 37/°4.
D=:—3°40+ 2'89 sin (1°45 12— 66°2)
Date. Obs'd D, p. CompdD. C—O0O.
o o o
1823°5 —6°20 —6°20 0'00
18576 577 577 0’0o
18787 4's5 460  —o05
18886 | 412 3°91 o021
1891°5 | —3°54 —3'70 —0°16
|
DIP AND INTENSITY AT CIHICAGO.
‘ No Date. { o, H, K, References.
} [ ’
1841, Sept. w2 as8 o0 L Prof. . N. Nicollet.
b {184!, Sept. | 724778 ... ... Prof. E. Loomis.
[ 1842, Nov. 15, 16. 72 39'3 0°1893 06353 Lieut. C. Younghusband. . .
3 1878, Sept. 2. 72 39°4 0°1875 0°6291 Dr.T. E. Thorpe. Grounds of Chicago Uni-
| versity (old site).
I 4 1888, Auy. 18, 20. 72 28°5 0°1863 06184 J. B. Baylor, U. S, Coast & G. S. Grounds of
Chicago University (old site),
| 5 1891, July 18, 19, 20. 01874 06189 G. R. Putnam, U. S. Coast & G. S, Near

water tower,
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Secular variations of the magnetic declination, dip and intensity—Continued.
CHICAGO, ILL.—Continued.
DIP AND INTENSITY AT CHICAGO—Continued.
@ =72°"74—0°000 34 1 —0'000 167 m$

COMPUTED DECENNIAL VALUES.

Date. Obs'd 8, Comp’d . Cc—o0. Date. D. .

o (-] [ -] -]
1841°7 72°78 72°73 —0°05 1840 ~—6°25 72'72
1842°9 - 66 73 +-0°07 1850 604 74
18787 ‘66 ‘59 —o0'07 1860 567 73
18886 48 48 0°00 1870 5°15 ‘68
1891°5 72°38 72°44 +o0°06 1880 4°52 ‘60
1890 381 - '49
1900 —3'1 72°34

L

MICHIGAN CITY, IND.

@=41° 4374 A:=86° 5474 W. of Gr.
[Light-house.}
No. Date. D. References and remarks.
o /7 B
X 1830— 5 35 E. Government land surveys. !
2 1857, May 7toDec.31. | 3 43 E. C. 8. Woodard.
3 1859, Aug. 28. 5 23 E. Lieut. W, P. Smith, U. S. Lake Survey.
4 1871, Sept. 11. 4 o2 E. L. Foote. .
5 1873, Aug, 25, 26. 3 59 E. Capt. A. N. Lee, U. S. Lalke 8. North of north corner of light-
house inclosure. l
6 1891, July 18. 2 201 E. [’ ].B. Baylor, U. S. Coast & G.S. North of north corner of light-
house inclosure.
=-—2°38+43°12sin (14 2—59°°9). An approximate expression.
Date. Obs'd D. p. Comp'dD. C—O.
[+ [ -]
1830°5 —5°58 —5°50 +o0°08
1857°7 372 4'74  —ro2
1859°7 538 463 4075
1871°7 4°03 3ar 4o 12
1873°6 398 379 o9
1801°5 —2'34 —2°48 —0'14
DIP AND INTENSITY AT MICHIGAN CITY.
No. Date. e. H. F. References,
o s
I 1859, Aug. 28. 73 02 0'1853 06358 Lieut. W, P. Smith, U. S. Lake S.
2 1873, Aug. 25, 26. 72 43 o'1886 0°6349 Capt. A. N. Lee, U, S. Lake S.
north corner of light-house inclosure.
3 1891, July 18. 72 254 0’1875 o'6210 J. B. Baylor, U. S. Coast & G. S. North of
north corner of light-house inclosure.
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Secular variations of the magnetic declination, dip and intensity—Continued.

MICHIGAN CITY, IND.—Continued.

DIP AND INTENSITY AT MICHIGAN CITY—Continued.

©=73°20—0"019 7

COMPUTED DECENNIAL VALUES.

249

Date, Obs'de. Comp'de, c—o0. \ Date. D. e.
o [ [+ ‘ (o] [~
1859°6 73°03 73'02 —o'ol 1850 —5'1 73°20
1873°6 72°72 72°75 ‘o003 1860 4'6 73°01
1891°5 72°42 72°41 —0'0L 1870 4°03 72°82
1880 3'34 72°63
1890 2°59 7244
1900 —1'8 72°25
CLEVELAND, OHIO.
P=—41° 30”'4 A=281° 41/'5 W. of Gr.
No. Late.. D. References and remuarks,
[} /
1 1796, Sept. 2 E. | A, Porter and S. Pease.
2 1830— 1 20 E.| A. Merchant.
3 1231, Aug. 1 15 E.| E.Foote.
4 1834, winter, o 50 E.
5 1838, ¢ o 35 E. }A. Merchant.
6 1840— o 19 E.| Prof. E. Loomis,
7 1841, May 1. o os E. J. N. Pillsbury.
8 1845— o 39 E. | Chartof N.and NW. Lake S.
9 1859, July §. o 46 W. | Lieut. W. P. Smith, U. S. Lake S.
1865, May 22. 1 12 E.| W.T. Casgrain. Not used. At east end of pier.
10 1871, Nov. g-11. o 33 W. . E.Goodfellow, U. 8, Coast S. At Marine Hospital.
11 1872, June 17, 18, o 45 W. | Capt. A. N. Lee, U. S. Lake S.
12 1873, June 16, 17. o 51 W. s s e e ke
13 1876, Oct. 27, 28. 1 o8 W.| A.C.Lamson,
14 1880, July g, 10, 12. 1 38s5W. | J.B. Baylor, U. S. Coast & G. S. Grounds of City Hospital.
15 1888’ J“l)’ 23, 24. 2 037 Ww. e te ‘6 o X 0 X 0 ‘e
16 1891, May 30,31, June .| 2 19 W. | H. F.Reid, in City Hospital grounds, station of 1871. Record
in C. & G. S. archives.

D=+40°774+2'53 sin (1.30 m—21°6).

Date, Obs'd D, p. Comp'dD. C—O, l Date, Obs'd D. 2. Comp'd D. C—O.
o o o o (-] °
1796'7%| —2'00 —1'76 +0°24 1859°5 +o77 +o037 —0’40
1830°5 1°33 1'08 ~+o25 1871°8 0'54 1°07 +0°'53
1831°6 1°25 1'03 +o022 1872°5 075 1'10 ~+0°35
1834°1 083 0°93 —0'10 18735 a'85 116 +o0°31
18381 o058 076 —0°18 1876°8 1'13 1°35 +o0°22
18405 0'32 064 —0°32 1880'5 1'64 1'55 —0'09
18413 0'09 o'6o —or51 18886 2°06 1'98 —o0'08
18455 —0°65 —o0'40 ~+o0°25 1891°4 +2'32 +-2°12 —0°20
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Secular variations of the magnetic declination, dip and intensity—Continued.

CLEVELAND, OHIO—Continued.

DIP AND INTENSITY AT CLEVELAND.

No. Date. . . F. References,
o z
1 1839, May. 73 26 ... Lol Prof. E. Loomis.
2 1840— 73 I4°T Loe. el o ‘
3 1841 ﬁ;g ;g (I)gi ............ oo “ April obs'n at Brooklyn.
4 1842, Nov. 3. 73 038 01836 06301 Lieut. C.Younghusband. Near landing.
5 1843, Aug. 4. 73 o8 01847 06363 Dr. J. Locke.
6 1859, july 4. 73 20 0°1824 06360 Licut, W. P. Smith, U. S. Lake S. [Not
used.] Near Marine and City Hospital.
7 1871, Nov. 6-14. 73 093 01844 06363 E. Goodfellow, U. 8. Coast S. Near Marine
and City Hospital.
8 1872, June 17, 18. 73 07 0°1852 06378 Capt. A. N, Lee, U. S. Lake S. Near Marine
and City Hospital.
9 1873, June 16, 17. 73 0S8 0°1842 0'6350 Capt. A. N. Lee, UJ. S. Lake 8. Near Marine
and City Hospital.
10 1880, July g, 12. 73 024 a1842 06317 J. B. Baylor, U. 8. Coast & G. S. Near
Marine and City Hospital.
It 1888, July 23, 24. 72 49'9 0°1832 0°6208 J. B. Baylor, U. S. Coast & G. S. Near
Marine and City Hospital.
12 1891, Apr. 6, May 26, 31, 72 39 0183 0614 H. F. Reid, City Hospital grounds.
June 1. _J
@ -:73°726 -{- 0°'002 4 M - 0°000 372
COMPUTED DECENNIAL VALUES,
Date, Obs'd ©. Comp’d ©. | c¢—0 Date. D. 0.
o o <] [+ o
1839°'4 73°43 73°19 —0°24 1830 —I'10 73°06
18405 23 20 —0'03 1340 0°66 ‘20
1841°5 ‘17 21 --0°04 1850 —o0°16 ‘26
1842°8 06 22 +0°16 1860 +4-0°39 ‘25
184376 13 *23 4010 1870 o'gb 16
187179 ‘16 ‘14 —o0°02 1880 1'52 73°00
1872°5 ‘12 13 +o'o1 1890 2°05 7276
1873°5 ‘13 73°11 —0°02 1900 425 72°45
1880°s 7304 72°99 —oro§
18886 72°83 7280 —0°03
18914 7265 72°72 -to'oy J
OMAHA, NEBR.
@-=41° 157'7 A=:95°565 W. of Gr.
[High School grounds.]
No Date. D. References and remarks.
e
1 1819, Sept. 22. 12 59 E.| Maj.8 H. Long, U.S.A. At Engineer’s cantonment; reduc-
tion —127,
2 1869, Jan. 25-27. Feb. | 10 43 E.' E. Goodfellow, U.S. Coast S. At Coast Survey astronomic sta-
12, 13. . i tion,
3 1872, Oct. 31. 1o 44 E.) Dr. t. C. Hilgard. At Coast Survey astronomic station.
4 1877, Oct.13-18. 10 22 K. | A, Braid, U.S.Coast8. At Coast Survey astronomic station.
5 1878, Aug. 30. 10 40 E. Dr. T. E.Thorpe. At Council Bluffs.
6 1830, Oct. 15, 17. 10 062 K. . X . . -
7 1888, Sept. 25, 26. 9 29'%6 E. }J. B. Baylor, U. 8. Coast & G.S. Grounds of H:&‘h School.
3 { 1891, Aug. 30,31,S8ept. I.| ¢ 235 E. [ G.R, Putnam, U. S, Coast & G. S. Grounds of High School.
1891, Sept. 2, 3, 4. 9 378 E. AR ¢ 6 s et New station N, of above,
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Secular variations of the magnetic declination, dip and iatensity-—Continuned.

OMAHA, NEBR.—Continued.

D=—9°61+ 3°03 sin (1°30 m2 — 50°°9)

Date. Obs'd D. p. CompdD. C—O.
o 0 o
1819°7 —12'78 ¥ —1264 014
1869°1 10°731 10094 —o0°23
1872°8 10°74 10°71 +-0°03
1877-8 10°37 10°39 —0°'02
18787 10766 10'32 4-0°34
1880°8 10°10 10'18 —o0'08
18887 9'49 9'64 —oO'I5
189177 | — 951 — 943 +-0°03

DIP AND INTENSITY AT OMAIA.

Noa. Date. Q. H. F. ! References,
A o |
b ¢ 1869, Jan. 25, Teb. 1. 71 04’5 01989 06132 ; Ii. Goodfellow, U. 8. Coast S.)At U.S.C. S.
2 1872, Oct. 31. 71 0b'% 0'1992 0’6150 Dr. T. C. Hilgard. } astronornic |
3 1877, Oct. 13~20. 71 058 0°2032 06274 [ A Braid, U. 8. Coast 8. station, i
4 1880, Oct. 15, 17. 71 059 0°2017 0'6226 | J- B. Baylor, U, 8. Coast & G. S.}In grounds
5 1888, Sept. 25, 26. 71 OI°'O 01996 06137 foe e feee e ey of High
6 1891, Aug. 30,31, Sept. 1.| 70 47'1 0°2014 06120 G. R. Putnam, ¢ ¢« <« ) Gehool.
BEAVER, PA.
@ =40° 44’ A==80° 207 W, of Gr.
No. Date. n. | References and remarks,
i
I - T )
o 7 |
1 1786— o 5f I, A.Ellicott. Reduction to BReaver .} 8§
2 1866, Aug. 7, 8. o 37 W.I I"H. Aguew,
3 1874, Aug. 11. 1 o8 W. | 1Y, E. Hulgard.
4 1879— 1 31 W. Report of Secretary of Internal Affairs, Pa., for 1885, Reduc-
[ tion to Beaver - 57,
5 1883, Sept. 28. I 42 W.| County Surveyor.
D=z - 1°041 +- 2772 sin (1°40 1. —39°°6)
Date. Obs’dD. p. Comp'dD. C—O.
o o o
1786'§ —0'72 —0'72 0°00
18666 +4-0°62 +0'64 ~-o0'02
1874°6 1'14 1'17 -}-0°03
1879°5 1°60 1°49 -—0°11
1883°7 +1'70 +177 H-o07
DIP AND INTENSITY AT BEAVER.
! No. Date. e, . ¥, References,
o 4
1 1839, Oct. 72 40°3 ... Prof. E. Loomis, )
2 1874, Aug. 11, 72 31'§ 0°1870 06228 ¥, I3, Hilgard and W, Diehl.
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Secular variations of, the magnetic declination, dip and intensity—Countinued.

PITTSBURG, PA.

)
@=40° 277°6 A=80° 00’8 W. of Gr.
No. Date, D. References and remarks.
© 7/
1 1840, Aug. 10. o o8 W. Dr. A. D. Bache, At Homestead.
2 1845, May 3. o 33 W. ! Dr.]. Locke.
3 1878, Sept. 5. 2 22 W.| Dr.T.E.Thorpe. Grounds of Allegheny Observatory.
4 1884, Sept. 26, 2 41 W.| Hemmings.
5 1885, Aug. 24, 25, 26. 2 557 W. | J.B.Baylor,U.S.Coast & G.S. Groundsof Allegheny Observatory.
6 1887, Sept. 3 or W. | D.Carthart’s ‘“Treatise on Plane Surveying,” 1888,
D=+ 1°-85+4 245 sin (145 12 —28°°4)
Date, Obs’d D. p. Comp'dD. C—O.
L] o -]
18406 ~+o0°13 +o21 4008
18453 0°s5 044 —oOII
18787 236 2°41 + o005
18847 2°68 276 +o0°08
18856 2'93 282 —oO°'1I
18877 +3°02 +-2°93 —o0'09
DIP AND INTENSITY AT PITTSBURG.
No. Date. Q. H. ¥, References.
L]
I 1819, May 1. 78 12(?) ... ...l Maj. S. H. Long, U. S. A. Possibly misprint
for 73° 127 (Sch.).
2 1839, Sept. 72 389 ..., ..., Prof. E. Loomis,
3 1840, Aug. 72 32°1 01867 06221 Dr. A. D. Bache. At Homestead.
4 1841, Mar. 22, 72 43°S 0°1872 0°6303 Dr. J. Locke.
5 1842, Apr. 7. 72 43°2 0’1870 06208 gore
6 1845, May 3. 72 467 01860 06282 oo
7 1878, Sept, 5. 72 07°5 0'1904 06203 Dr. T. E. Thorpe. Grounds of Allegheny
Observatory.
8 1885, Aug. 24, 26, 27. 72 0974 01870 06103 J. B. Baylor, U. S. Coast & G. S. Grounds of
Allegheny Observatory.

I1=0°'188 g+ 0°000 213 #:—0'000 006 8 m:?

Date. Obs'd H. Comp'd H. c—0.
1840°6 01867 0°1863 —0°0004
1841°2 872 65 — o7
18423 870 68 — o2
18453 860 77+ 17
18787 904 94 - 10
18857 0'1870 0'1878 -}-0°0008
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Secular variations of the magnetic declination, dip and intensity—Continued.

P=39° 45""3

DENVER, COLO.
A =104° 59’°'5 W. of Gr.
[Astronomic station.]

No. Date. D. References and remarks.
o 7 !
I 1866, July. 15 E. | J. Prince,
2 1872, Oct. 13, 14, 19. 14 45 E. Dr. T. C. Hilgard, On Pierce’s Block.
g 1873, Aug. 14. 14 42°8 E. | *E. Smith, U.S. Coast S. At U. 8. Coast S. astronomic station,
{ 1878, Aug. 8. { 14 43 E. [ Dr.T.E.Thorpe. In Mrs. Craig’s garden.
4 1878, Sept. 3, 4, 5. 14 402 E. | ].B.Baylor, U. S. Coast & G. S. Corner of Seventeenth street
and Broadway.
5 1888, Oct. 29, 30. 14 o6'1 E. | ]. B.Baylor, U. 8. Coast & G.S. In grounds of State Capitol.
D = —15°30+ 0’011 m + 0'000 § Mm?
Date. Oobs'd D. p. Comp'dD. C—O.
o [+ o
1866°5 -—15°00 —14'98 +o0'02
1872°8 14°74 14:79 —0°05
1873°6 14°71 1476 -0’05
18786 14'70 14'58 +o0°12
18888 | —14°10 —I4'12 —0'02
DIP AND INTENSITY AT DENVER.
No, Date. . H. F, References.
o /7
1 1872, Oct. 13, 14, I9. 67 344 ... Lol Dr. T, C. Hilgard. On Pierce’s Block.
2 1873, Aug. 13, 14, 15. 67 27°2 0°2299 0°5995 E. Smith, U. S, Coast S. Astronomic station.
{ 1878, Aug. 8. 67 328 0°2298 0'6018 Dr.T. E. Thorpe. Craig’s garden.
3 1878, Sept, 3-6. 67 307 02291 0°'5989 J. B. Baylor, U. 8. Coast & G. S. Corner
Seventeenth street and Broadway.
4 1888, Oct. 29, 30, 31. 67 277 02269 0°5921 J. B. Baylor, U. S, Coast & G. S, State Capi-
tol grounds.
MARIETTA, OHIO.
&=139° 25/ A=281° 28’ W. of Gr.
No. Date. D. References and remarks.
] /
I 1810— 2 36 E.| ] Mansfield.
2 1823-24. 3% E. | Boye. At Parkersburg, reduction to Marietta -5/,
{1838— {I 29 E. | Prof. E. Loomis.
3 1838— 1 36 E.| B. E. Stone.
4 1845, Apr 2 25 E.| Henck’s Field Book.
5 1850— 1 25 E.| Gillespie’'s Land surveying,
6 1864, Jan. 26. 1 18 E. | A 'll; Mosman, U. 8. Coast S., at Parkersburg. Reduction as
above,
7 1881, May 30, 31. o o72W. | J.B. Baylor, U. 8. Coast & G. S. Station of 1864.
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Secular variations of the magnetic declination, dip and intensity—Coutinued.

MARIETTA, OHIO—Continued.

D=+0°02- 289 sin (1°4 7 —40°'5)

Date. Obs'dD. p. CompdD. C€—O,
o < o

18105 —2°60 —2°'86 —o026
1824'0 3°42 2'79 -}-0°63
18385 1'54 % 239 —o'8s
1845°3 2°42 2'1b -}o°32
1850°5 142 1'83 —0'41
1864°1 —1°21 —1°0I “+o0°20
18814 ~+o0'20 +o0°20 0°00 J

DIT AND INTENSITY AT MARIETTA.

No. Date. ©. H. ) A Reference. 1
|
o /7 |
1 1845-— 71 223 02006 0628 Dr. J. Locke. l
ATHENS, OHIO.
@=139° 19/ A =82° 02’ W. of Gr.
No. Date, D, References and remarks.
o 4
I 1796— 4 o3 E.| Public surveys.
2 1806— 4 17 E.| 8. B. Pruden and Fletcher, deduced value.
3 1838— 3 12 E.| $.B. Pruden.
4 '1830, Dec. 3, 4. o 40’5 E.| ]. B. Baylor, U. S. Coast & G. S. West of College.
5 1890, Dec. §. o o5 E.| W.E. Peters, County Surveyor. Letterof Dec. 8,18g0. Qbserved
at 8" a. m. [ Reduction to mean of day—2’, Sch.]
6 1891, June 12. o 0o Prof. W. Hoover; letter of June 13, 1891,
D=—1°51- 263 sin (14 m2—24°'7)
Date. Obs'd D. p. Comp'dD. C—O.
o © o
1796°5 | —4-05 —4'10 —o0'0§5
1806°5 428 413 -fo1s
18385 3°20 323 —0°03
1880°8 068 067 +o'o1
1890’9 | —o0'05 0'09 —0'04
1891°4 0'00 —o0'06 —o0'06
DIP AND INTENSITY AT ATHENS.
No. Date. . H. E Reference.
o 7/ I
1 1880, Dec. 3, 4. 70 587  0'2024 o0'6210 J. B. Baylor, U. 8. Coast & G. S. West of

College.
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Secular variations of the magnetic declination, dip and intensity—Continued.

@=239° 08’4

CINCINNATI, OHIO.

A =284° 2573 W. of Gr.
[Astronomic Obsorvatory ou Mount Lookout.]

No. Date. D. ' References and remarks.
o 4
1 1806— 4 s8 E Public surveys,
2 1810— 5 E. | J. Mansfield.
3 1840, Jan. 11. 4 46 E..
31 ek o MRS .}Dr. J. Locke. '
5 1873, Oct. 31. 2 40’8 E.: G.B. Nicholson, 8 miles N. of Cincinnati. Reduction to city, o.
6 1880, Nov. 27, 29, 30. 2 144 E.:1]. B.Baylor, U.S. Coast and G.S. In grounds of observatory at
7 1888, July 28, 30. 1 580 E Mount Lookout.
LD =-—2°59+4 243 sin (1°42 m — 37°°9)
Date. Obs'd D. p. Comp'd D. C—o0.
o o o
1806°5 —4'97 —4'99 —0°02
1810°5 500 5'02 —0°02
18400 4'77 4°ST +o0'26
1845°3 4'07 430 —0°23
1873°8 2°68 329 —o0°'61
1880°9 2724 2°34 —o0°10
18886 | —1°97 —1°88 +-o0°09
DIP AND INTENSITY AT CINCINNATI.
No. Date. ] H. F References,
o /’
I { 1838, Mar. 20. 70 281 ...... L..... Dr. J. Locke.
1838 — 7046 ... Lol e
2 1840, Aug. 18, Sept. 24. 70283 ... ...l A
{1841, May 8. 70 26'2 ... ... e
3 1841, Oct. 70 277 ... el Prof. Fi. Loomis. In Longworth’s garden.
4 1842, Mar. 31. 70 254 ... e Dr. J. Locke.
5 1843, Aug. 21. 70 25'5 ............ foote
1844, Mar. 21. 70 2 . . s
6 { 1844, JUI)' 4. 70 25 072097 06266 [T T
7 1845, Apr. 23. 70 26 0°2097 0'6262 AL
8 1849, June s. 70 28'8 o°2087 06247 Sir J. II. Lefroy. In Longworth’s garden.
9 1880, Nov. 29, 30. 70 24°7 0°2069 06172 }J. B. Baylor, U.S. Coast & G.S. At observ-
10 1888, July 28, 30. v 70 187 02053 0'6110 atory, Mount Lookout,
|
Dip apparently constant between 1838 and 1880.
SAINT LOUIS, MO.
Pp=38° 38’0 A=9g0° 122 W. of Gr.
[Washington Univorsity.]
No. Date. D, References and remarks.
o /’
1819, June 17. 10 48 E. Maj. S. H. Long, U. S. A, Not used.
I 1835— 8 49 E. | Col. Nicolls,
1838— 7 45 E.| De Ward. On city commons. Not used.
2 1855— 8 oo E.| Colton’s Atlas, 1873.
1856, Oct. 31. 6 23 FE.| K. Friesach. Not used.
3 1872, June, July, Aug. 6 38+ E.| Dr.T.C Hilgard. On Compton Hill and SW. of court-house,
4 1877, June, 6 30 E.| T.Featherson,
5 1878, Aug. 14, I5. 6 34 E.| Prof. F. E. Nipher., SE. corner Garrison ave. and Dickson st.
6 1879, Sept. 6 13 E. Prof. T, E. Nipher. Corner Garrison ave. and Glasgow place.
7 1886, Oct. 3, 4, 5, 6. 6 106 E. | C, H, Siuclair, U. S, Coast and G. S. Near Tower Grove Park.
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Secular variations of the magnetic declination, dip and intensity—Continued.
SAINT LOUIS, MO.—Continuned.
D—=—5°91+4 300 sin (1°40 m—51°°1). Uncertain.*
Date, Obs'd D. p. Comp'dD. C—O.
(-] [~] ©
1835'5 | —8-82 —874 —+0°08
1855°5 8-00 796  +o'oq
1872°6 663 6°90 —o0°27
1877°5 6°51 656 —o0°05
18786 6°56 6°48 +o0°08
18797 622 639 —o'17
1886°8 | —6-18 —5°88 +0°30
* But confirmed by an observation m 1896.
DIP AND INTENSITY AT ST. LOUIS.
No. Date. e. H, F, References.
] /7
I 1819, June 16. 70 30 .iihee e Majf. S. H. Long, U. S. A.
1835, Aug. . Prof. J. N. Nicollet, In H. Chauteau’s
2 { 1836, June. }69 1o 072220 06242 } garden,
3 1839, Sept. 6. 69 314 02189 076261 Dr. J. Locke.
1841, Sept. 79 25°5 ceeeeh aaeean Prof. E. Loomis. One mile west of city,
4 {1841, Oct, 1I1. 69 271  ...iie eaaees Pro}i. J& N. Nicollet. In H. Chauteau’s or-
chard.
5 1856, Nov. 1. 68 o1(?) o2270 06062 K. Friesach,
6 1872, June and July. 69 344 0°2134 06115 Dr. T, C. Hilgard. On Compton Hill.
1878, May 27, 28, 30. 69 187 ...... Prof. F. E. Nipher. 1In three localities,
7 {1878, July 10, Oct. 11. | ........ 02115  ...... Prof. F. E. Nipher. Washington ave, and
Eighteenth st.
8 1879, Sept. 3, 9. | ........ 0'21§5  ...... Prof. F. E. Nipher.
9 1886, Oct. 3-7. 69 285 0°2157 06152 C. H. Sinclair, U. S. Coast & G. S. Near
Tower Grove Park.
The dip has remained nearly stationary during the last 60 years.
NASHVILLE, TENN.
P=36° 089 A=86° 48’2 W. of Gr.
[Vanderbilt Uuiversity.]
No. Date. D. References and remarks.
|
] / |
1 1829— 6 so E. .
2 1835— 7 o7 E. }Prof. Ianmllton.
3 1877, Dec. 5, 6, 7. 5 149 E. l A. Braid, U. 8. Coast S. Grounds of Vanderbilt University.
4 1888, Aug. 7, 8. 4 310 E. ‘ J.B. Baylor, U. 5. Coast & G. 8. Groundsof Vanderbilt University.

D= —3°57+ 333 sin (135 m—68°'5). Expression uncertain.

Date. Obs'd D. p. Comp'dD. C—O.
o ] o
1829°5 —6'83 —6'88 —0°'05
1835°5 7°12 6'90 +-0"22
18779 5°25 527 —0°'02
18886 —4°52 —4°51 +o'o1

* But confirmed by an observation in 1806.
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Secular variations of the magnetic declination, dip and intensity—Continued.

NASHVILLE, TENN.—Continued.

DIP AND INTENSITY AT NASHVILLE.

257

No. Date. . H. F. References.,
o /’
I 1833, Nov. 67 05 oo aa.... J. N. Nicollet.
2 1877, Dec. 5, 6, 7. 67 189 0°2356 06109 A. Braid, U. S. Coast S. Grounds of Van-
berbilt University.
3 1888, Aug. 7,8. 67 039 02312 0°5932 J. B. Baylor, U. S. Coast & G. S. Grounds
of Vanderbilt University.
FLORENCE, ALA.
P=34° 47’2 A==87° 417°7 W. of Gr.
| Astronomio station.}
No. Date. 9. References and remarks.
o /
1 1818— 6 35 E. } 1
2 1835— 6 28 E J. H. Weakly.
3 1865, Apr. 17. 5 24 LK. AT Mosman, U. 8, Coast S. Near railway bridge.
4 1875, May 29. 5 14 E. 18 I8 Hilgard. . -:34° 47/, A== 87° 42/,
5 1881, Sept. 5, 6. 4 378 E. | J.B.Baylor, U. S. Coast & G.S. Grounds of Synd’'l College for
TFemales. @ =34° 48/, A =87° 43°.
6 1890, May 29, 30. 4 156 E. | J.B.Baylor, U, S, Coast & G.S, Locality as in 1881. College
station.
1) 2 g% 25 -} 2733 sin (1°3 2 -~ 52°°8)
Date Obs'd D. p. Comp'dD. ¢—O.
o o o
18185 —6°58 -6°58 000
1835°5 647 6°46 | 001
18653 5'40 5°51 —0'11
1875°4 524 504  |o20
18817 463 472 -—Q°'09
. 1890°4 —4°26 -~4°26 0'00
P AND INTENSITY Al' FLORENCE.
No. Date. o, H. ¥, References,
o /
1 1881, Sept. 5, 6. 65 5271 0°2442 0°5974 J. B. Baylor, U. S. Coast & G.S. Synd’l Col-
lege.
2 1890, May 29, 30. 65 306 0'2415 0°5526 J.B. Baylor U. S. Coast & G.S. Synd’l Col-
lege.

8. Doc. 256 17
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Secular variations of the magnetic declination, dip and intensity—Continued.
MOBILE, ALA.
@=30° 4174 A =288°02’'5 W. of Gr.
[Astronomio station.}
No. Date. D, References and remarks,
o 14
1809— 8 10 E.| ] H.Weakly. Not used.
1 1814— 6 30 I Kent.
2 1835— 7 12 E.| ].H.Weakly.
3 1840— 7 o5 K, | Chart by E.and G. W. Blunt.
4 1843— 6 56 I | L.M. Powell, UUS.N. At Mobile Point light.
5 1847, May 21-30. 7 o4 E. | R, H.Fauntleroy, U.$S. Coast S. At Fort Morgan.
6 1857, Feb. 14-18. 6 522 E. | K. Goodfellow, $ote @t On public square,
7 1875, May 27. 6 o7 E.| J.M. Poole, Summerville.
8 1883, Mar, 12, 5 17 E. | Lieut. E.S.Prime, U, S, N.
D= —4°38+2°69 sin (1°45 m—76°°4)*
Date. Oobs’dD. p. Comp'dD. C—O.
o -] o
1814°5 —6'50 -—6°50 0°00
1835°5 720 705 4015
1840°5 7°08 7°07 -}-0'01
1843°5 6'93 706 —o'13
1847°4 7°07 7°03 +0'04
i857°1 687 684 --0°'03
18754 6°12 6°09 -}-0°03
1883°2 | —5°28 566 —o0°38
DIP AND INTENSITY AT MOBILE.
No. Date, . H. . References.
o 7
1 { iggg } May. 6r 138 02820 0°5935 Prof. J. N. Nicollet. Batre’s garden.
2 1857, Feb. g-25. 60 s51°0 02836 o'§5821 E. Goodfellow, U, S. Coast Survey. Public
square.
PENSACOLA, FLA.
@=30° 20”8 A==87° 187°3 W, of Gr.
{Light-house.}
No. Date. D. References and remarks,
] 7
1 1763— 4% E. | Plan of Pensacola.
2 1775— 4% E. | Des Barres’ Atlantic Neptune.
3 1807— 7 s0 L. < o
4 1817— § 45 E. }V. . Pintado.
5 1835— 6 10 &, Navy officer.
6 1843— 6 §4 E.| L.M. Powell, Comdr. U. S. N. At Navy-Yard.
7 1858, June 21. 6 47 E.| J.J. Oltmanns, U, S. Coast 8. On Public Square,
8 Igg(l), Jan. 8, 9. 6 42 E.| G.W.Dean, U. S. Coast S. At Barkley Point.
9 1880, Jan. 1. 5 20 E. y .
10 1890, Mar. 4 55 E. }W H. Davison.
1L 1895, Mar. 21, 22, 23. |4 438 E. ] R. L. Faris, U. S. Coast & G. 8. At Navy-Yard.

*Ax obsorvation in 1898 points to D= — 4916 + 295 sin (142 m — 74°'5) as a preforable expresgion,
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Secular variations of the magnetic declination, dip and intensity—Qontinued.
PENSACOLA, FLA.—Continued.

D) — —4°58 4 2'92 sin (1°4 m—61°°4)

Date. Obs'd D. F Comp'dD, C—-0,
[} o o

1763°5 —4°50 —4'45 H-0°0§
1775°5 4°50 530 080
1807°5 7°83 709 +0'74
1817°5 875 737 4138
1835°5 6917 7°47 - 1730
1843°5 6'90 733 —0'43
18585 679 6% —o'ol
1861°0 670 668 -Loo2
1880’0 5°33 5533 —0722
18g0°2 492 484 H-008
18952 | ~—4'73 2 ~448 -fo'2s

DIP AND INTENSITY AT PENSACOLA.

- e
No, Date. 8. H. F, References.
o ’
L 1858, June 22, 23. 61 059 02825 0°5845 J. G. Oltinanns and F. H. Gerdes, U. 8. Coast
S.  Public Square.
2 1861, Jau. 5-11. 60 389 02836 0’5736 G. W. Dean, U. 8. Coast S. At Barkley
Point.
3 1895, Mar. 21, 22, 23. 60 391 0°2685 0°5478 R. Y. Faris, U, 8. Coast & G. 8. At Navy-
Yard.
AUSTIN, TEX.
@=30° 16’4 Az:97° 4472 W, of Gr.
e ——
No. Date. D. References and remarks,
-3 ’7
1 1835— 10 E. | General Land Office record.
2 1871, May 4. 9 o097 E. [ ]. W. Glenn, letter to Office of May 4, 1871.
3 1872, Mar, 27, Apr. 5,13,) 9 og E.| W. Eimbeck, U. S. Coast S.
15.
4 1878, June 20, 21, 22. 8 575 L. J. B. Baylor, * ‘¢ ¢« QOn Public Reservation.
5 1889, Sept. 8 200 E. | M. ]. Doyle, General TLand Office.
6 1890, Mar. 19, 20. 8 186 E. | J.B. Baylor, U. S. Coast & G. S.
7 1895, May 15, 16, 17. 8 o770 L. | E. Smith, <« ¢ -« s« Grounds of the University.
@=30° 17/, :-97° 44”2

7). -=g° 13 | 00466 (£ —1873°0)

Date. Obs’d D. p. Comp'dD, C—OQ.

o o o
1835°5 ~—10°00 o —10'88 (—0'88)
18713 9'16 920 —o0'04
1872°3 9’15 916 —o'or1
1878°5 8:96 887 [ oog
1839'7 833 $35 —o0'02
1890°2 831 $32  —o0°01I
1895°4 —8°12 —808 4 004
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Secular variations of the magnetic declination, dip and intensity—Continued.
AUSTIN, TEX.—Continued.
DIP AND INTENSITY AT AUSTIN,
No. Date. o, H. . References.
© /
1 1878, June 21-25. 58 5§67 02891 05602 J. B. Baylor, U. S. Coast S, On Public Res-
ervation.
2 1890, Mar. 19, 20. 58 51°4 0°2849 0°5509 J. B. Baylor, U. S. Coast & G. S. On Pub-
lic Reservation.
3 189s, May 15, 16, 17. 58 588 02833 0°5497 E. Smith, U. S, Coast & G. 8. Grounds
of University.
NEW ORLEANS, LA.
. @==29° 5772 A==90° 03/'9g W. of Gr.
[Cus!om-house.i
No. Date. D. References and remarks.
© /
3 E. | C. & G.S. Rept. for 1888, p. 306. Deduced from observations at
1 1700— 17 stations.
2% E. | Sir E. Halley’s Tabula Nautica.
2 1720— 2 E. Laval.
C. & G. 8. Rept. for 1888, p. 308. Deduced from observations at
3 1750— 4 36 E. 19 stations.
1768— 7 so E.| Gauld. Not used.
4 17g6— 5 o6 L. A. G. Blanchard.
5 1806— 8 o3 E Lason.
6 1840— . 8 20 E. General Land Office.
7 1856, Dec. 28. 8 oo E.|{ K. Friesach.
8 1858, Apr. 6, 7. 7 52 E. G. W, Dean, U. 8. Coast Survey. Basin and Canal streets.
9 1870— 7 o6 E.| M. ] Thompson.
16 1872, Feb, 10-17. 6 40 E. Dr. T. C. Hilgard. In City Park.
11 1880, Mar. 24, 25. 6 27.6 E. | J.B. Baylor, U. S. Coast & G. S. Fair Grounds station.
12 1895, July 19, 23, 24. 5 404 E. \ G. R. Putnam, ¢ owu “ ¢ ¢
D=-—5°20 -} 2°98 sin (1°40 m -~ 69°-8)
Date. Obs’d D, p. CompdD. C—O0. Date. Obs'd D. p. Comp'd D. Cc—o0.
— | = - S, - - -
1700°0 -2'75 —2°26 -}-0°49 1857'0 | —8'00 ~-7°78 +.0°22
1720°§ 2700 Y% 238 —o038 1858°3 786 7°73 +0°13
1750'0 4°60 3°72 -}-0°88 18705 7'10 7716 —0°'06
1766°5 5°'10 6°92 —1°82 1872°1 666 7'07 -—0°41
1806°5 805 7°46 +-o0°'59 18802 6°46 6°58 —0°12
1840°5 —8°33 —816 +o0°17 18956 —5°67 —5°51 +0°'16

On plate A ig given a diagram of the representation of the declination observations at this
station, from which it will be seen how precarious or rather indefinite the data are upon which the
adopted length of the period depends; and it would not be at all surprising if subsequent observa-
tions would demand a much longer e¢ycle.
DIP AND INTENSITY AT NEW ORLEANS.

No. Date. o, H, ) 28 References.
o /

1 1834, Aug. 60 15  ...... ool Prof. J. N. Nicollet.

2 1856, Dec. 18, 24. 59 30 0'2928 0°5769 K. Friesach.

3 1858, Apr. 7, 8, 10. 59 46'5 ©°2909 0'5780 G. W. Dean, U. S. Coast S. Basin and Canal
streets,

{ 1872, Feb. 10, 15. {59 43’5 o'2750(?) 0°5459(?){ Dr.T.C. Hilgard. In City Park.

4 1872, Feb, 14. 59 486 ......  ...... e ‘ Fair Grounds station.

5 1880, Mar. 24, 25. 59 488 072838 0°5644 J. B. Baylor, U. 8. Coast & G. 8. Fair
Grounds station,

1895, July 19, 23, 24. 59 432 0°2794 0'5541 G. R. Putnam, U. S, Coast & G. S. Fair

Grounds station,
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Secular variations of the magnetic declination, dip and intensity—Continued.

NEW ORLEANS, LA.—Continued.
‘DIP AND INTENSITY AT NEW ORLEANS-—Coutinued.
H=0294 3—0°000 334 7

Date. Obs’d H. Comp'd H. Cc—0.
1857°0 02928 0°2920 —0°0008
1858°3 909 915 -+ 6
1880°2 838 842 -4 4
18956 0°2794 0°2791 —0°0003

SAN ANTONIO, TEX,

@=2q9° 26’8 A=g8°% 27/°9 W. of Gr.
@,=29° 2¢’°3 A,=9¢8° 32’1 W. of Gr.
[@ Magnetio Observatory, Military Reservation. @, Maguotic Observatory, Hillside Ranch.}
No. Date. D. References and remarks.
o 7’
I 1825— 10% E.
2 1836— 9 45 E. |} General Land Office record.
3 | 1874— 9 30 E.
4 1878, June 10, 17, I2. 9 223E. ].;3. BaS};lor,, U. S. Coast S. Arsenal Grounds. @=29° 2574,
==95° 297°3.
3 1890, Mar. to Dec. 8 53,6 E. R. E. Halter and I.. G. Schultz, U. S. Coast & G. S. Magnetic
6 1891, whole year. 8 487L Observatory, Military Reservation '
7 { 1892, Jan. to Aug. 8 485 E‘ b ¥ Res :
o 111892, Sept. to Dec. 8 2(‘)2 5 || R E. Halter and L. G. Schultz, U. S. Coast & G. S. Magnetic
‘9 1‘%8%’ whole year. 8 381 B Observatory, Hillside Ranch. Reduction to old site at Mili-
& y 7 4 — 6 H
o 1895, Jan. and Feb. 8 375E tary Reservation —6/°4, applied.
D==—7°4042°92 sin (1°35 m—84°°8)
Date. i Obs'd D. p. CompdD. C—o0O.
T e T e T T
1825°5 —10'50 — 998 4-0'52
1836°5 9'75 1024 —o049
1874'5 9'50 969 —o'19
18784 9°37 9'52 —o0'15
1890°6 889 88 o003
1891°5 881 881 0°00
1892°5 875 874 -}oor1
1893°5 867 868 —oo1
18945 8-63 862 o001
1895°1 — 862 — 858 4004
DI AND INTENSITY AT SAN ANTONIO.
No. Date. e. H. F. References.
— N
1 1878, June 10, 13. 57 346 0°2964 0°5528 ,L B, Ba}ilor,(}l S.Coast 8. Arsenal Grounds.
1890, Mar. to Dec. | 57 350 02927 05459 . Braid and R, E. Halter, :
| ' U.S Coast& G.§, | Megnetic Ob
3 18971, Jan, to Dec. 57 371 0'2927 0°5464 R. E. Halter and 1. G. ;’Iilvil:af yRes-
Schultz, U. S. Coast & o
G. S ervation.
R. E. Halterand L. G. Schultz, U. S..ICoast
. 40°2 . . & G. 8. Magnetic Observatory, Military
4 1892, Jan. to Dec. 57 {39.9 072917 0°5454 Reservation.  After July at Hillside
Ranch.
5 1893, Jan. to Dec. 57 41'8 0°2916 0°5456 R. E. Halter and L. G. .
Schultz, U. S. Coast | Magnetic Observa-
& G. S. tory, Hillside
6 1894, Jan. to Dec. 57 44°8 0'2915 0'5462 Do. Ranch,
7 1895, Jan. and Feb. 57 454 0'2914 0°5463 Do.
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Secular variations of the magnetic declination, dip and intensity—Countinued.

GALVESTON, TEX.

@=2q° 18/°2 A==94° 47”°'5 W. of Gr.
[ Astronomic station.)
| No. | Date. D, References and remarks.
| S
1 E o ’
P'or | 1848, Apr. 24-28. 8 57°4 E.| R.IL Fauntleroy, U.S. Coast S. At Dollar Point in ¢ =29° 26’0
! j and A=94° 537'4. Reduction to Galveston + 37°3.
2 1868, FFeb. 24, 25. 8 429 L. E. Goodfellow, U. 8. Coast §. At Dollar Point.
L3 1878, May 29, 30, 31. 8 173 E. | ].B.Baylor, R A “
J 4 1890, Mar, 29, 30. 7 32°S E. e U.S. Coast & G. S. In @==29°17""4,A=294° 44" 2.
! At Galveston,
5 1895, June 7, 8, 10. 7 19°7 E. E. Smith, U. S, Coast & G. S. In @29° 1776, A=04° 47/. At
Galveston.
L : s B e — —
D==—8°334 0040 9 (£—1876°1)4-0'000 732 (£ —1876°1)¢
Date. Obs'd D, p. Comp'dD. C—O.
[+] ] o]
18483 | —8'g0 —8:90 0'00
18681 866 861 -4 o005
18784 823 823 000
1890°2 7°55 761 —0'06
1895°4 | ~7'33 =727 4006
DIP AND INTENSITY AT GALVESTON.
No. Date. . H. 1. References.
o ’
1 1848, Apr. 25, May 8. 57 53°3 03016 05671 R. H. Fauntleroy, U. S. Coast S. At Dollar
Point,
2 1868, Feb, 24-26. s8 o4°1 0°2971 0°5616 L. Goodfellow,U. S. Coast 8. At Dollar Point.
3 1878, May 30-June 4. 58 2r1°5 0°2938 05602 J. B. Baylor, L “
4 1890, Mar. 29, 30. 57 520 0°2Q01 0'5453 J. B. Baylor,U. 8. Coast & G. S. At Galveston.
5 1895, June 7, 8, 10. 58 06°3 02885 0°5461 E. Smith, ¢ e e ¢ ¢
1170301 6—0°000 281 m
Date, Obs'd H.  Comp'd H. c—0.
18483 0°3016 0°3019 - 00003
18682 2971 2965 —_ 6
18784 2938 2936 — 2
18902 *2901 ‘2903 4- 2
1895°4 02885 02888 +- 00003
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Secular variations of the magnetic declination, dip and intensity—_ontinued.

KEY WEST, FLA.

P=24°33’"5 A =81°48"'5 W.of Gr.

{Tift's Observatory.]

No. Date. D. References and remarks.
o /
1700— 5 E. | Sir E. Halley's Tabula Nautica. Not used.
X 1750— 56 E. C. & G. S. Rept. for 1888, p. 308. Deduced from observations
at 19 stations.
2 1829, Feb, 6 25 E. | W.A. Whitehead.
3 1843— 6 o2 E.| L. M. Powell, U.S. N.
4 1849, Aug. 19-21. s 29 E. | J.E.Hilgard, U. S. Coast S. At Sand Key.
5 1860, Feb., Mar., June, | 4 46'6E. | W. P, Trowbridge and S, Walker, U. S. Coast S. At Magnetic
Dec. Observatory.
6 1861, Feb., Mar., Apr. 4 445 E.
7 1862, May to Dec. 4 399 E.
8 1863, Jan. to Dec. 4 36'8 E. || S, Walker, J. G. Oltmanns, and F. F. Nes, U, S. Coast Survey.
9 1864, Jan. to Dec. 4 339 E. At Magnetic Observatory.
10 1865, Jan. to Dec. 4 315 E.
11 1866, Jan. to Apr., incl. | 4 29'8 E.
12 1879, Mar, 24, 25, 26. 3 34 E.| S.M. Ackley, Lieut. U.S. N. Grounds of Army Hospital.
1 { 1884, Apr. 4. { 3 oo E.| C.Belknap, O s Vieinity of Key West, reduction®.
3 1884, May 10. 2 49 E. R. B. Peck, Lieut. U. 8. N. Vicinity of Key West, reduction °.
14 1887, Feb. 1, 2, 3. 3 19’8 E. | J. B. Baylor, U. 8. Coast& G.S. Grounds of Armmy Hospital.
1) =—4°'31 -|- 286 sin (130 m-—23°'g)*
‘V Date. Oohs'dD. p. Coamp'dD. C—O. Date. Oobs'dD. p. CompdD. C—O.
(] o o o ] o
17500 —5'60 —5°57 -to'o3 1863'5 —4°'61 -—4'62 —o°oI
1829°1 6°42 6'54 012 18645 4'S7 456 +toor
1843°5 603 584 Ho'19 1865°5 4°53 450  +-0'03
1849°6 548 549 —o'ol 1866°2 4°50 4°45 +o'os
1860°7 4'78 4'81 —0'03 18792 3'56 362 —o'0b
1861°2 474 477 —003 188473 2°91 330 —039
18627 —4'67 —4'68 —o‘01 18871 —3°33 —3'13  +0°20
DIP AND INTENSITY AT KEY WEST.
No. Date. . H. K, References.
-3 4
1 1849, Aug. 18, 19, 22. 54 258 03116 0°5357 J. E. IIilg(;\rd. U.S. CoastS. At Sand Key.
Not used.
2 1860, Feh,, Mar., June, 54 37°8 0°3113 05378 W. P. Trowbridge and 8. Walker,w é
Dec. U.S. Coast S. o
3 1861, Feb., Mar., Apr. 54 368 0°3112 0°'5372 $. Walker and J. G. Oltmanns, U. 8. | .2
Coast S. o
4 1862, May to Dec. 54 310 0'3109 ©0°5358 S. Walker, J. G. Oltmanns, and F. F. { .8 i
X Nes, U. 8. Coast S. u8
5 1863, Jan. to Dec. 54 31°2 o'3108 0°5354 S. Walker, U. 8. Coast S. 50 ©
6 1864, Jan. to Dec. 54 29'0c  0°3107 0'5348 o “ e a ';‘
7 1865, Jan. to Dec. 54 288 0.3103 0.5340 1 13 [YaET) ot o ;‘
8 1866, ]an. to Apr., inel. 54 286 03101 0'5334 u' a“ TTaNT < @ <«
9 1879, Mar. 24,25, May 7. | 54 286 03058 05263 Iieut. 8. M. Ackley, U. 8. N. Grounds of
Armmy Hospital.
10 1887, Feb. 2, 3, 4. 54 268 0°3006 0’5170 J. B. Baylor, U. S. Coast & G. 8. Grounds

* Expression counfirmed by an obsorvation in 1896,

of Army Hospital.
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KEY WEST, FLA.—Continuned.
DIP AND INTENSITY AT KEY WEST~—Continued.
) =54°60—0°004 4 M
Date. 0Obs’d @. Comp'd ©. C—o.
°© o o
1360°5 54763 54°55 —0°08
1861°2 ‘61 ‘55 — ‘06
1862°5 ‘52 *54 4 o2
1863°5 52 "54 + ‘o2
1864°5 43 '53 + -05
1865°5 48 53 +- 0§
18662 48 ‘52 - o4
18793 48 47 — "0l
1887°1 54'45 54°43 —0'02
HABANA, CUBA.
p==23° 09’3 A==82° 2175 W.of Gr.
{Morro light.)
No. Date. D. References and remarks.
o ’
1700— 6 E. C. & G. S. Rept. for 1888, p. 306; deduced from observationsat 17
stations. Not used.
1 1726— 4 24 E. Mathews. Reduction to Habana - 0’.
2 1732, Mar. and Apr. 4 30 Y¥.| J. Harris.
3 1750— 5% 3. | C. & G.S. Rept. for 1888, p. 308; deduced from observations at 19
stations.
4 1815— 7 E. Ency. Brit., 7th edition.
5 1816, Aug. 54 E. Bentley.
6 1833— 6 50 E. P. Barlow’s isogonic chart.
7 1840— 5 40 E. | Lavallée Becquerel’s Trait. de Mag™e. Cont. to Terr, Mag., Hyd.
Office, U. 8. N., 18gs.
8 1857, Jan. 28. 5 15 E. | K.Friesach.
9 1858— 5 45 Ii. | A map of Cuba.
10 1874— 4 17 L. Benito Viiies, S. J. Conts. to Terr. Mayg., Hyd. Office, U. 8. N.,
1895. College de Belen.
¢ 1879, Mar. 13, 14, I15. 3 54 E. Lieut. 8. M. Ackley, U.S.N. College de Belen.
12 1884, Apr. 2 34 1. Lieut. C. Belknap, U. 8. N.
13 1885, Nov. 5, 6, 14. 3 412K, [ B, Vifies. College de Belen.
1886, Dec. 21. 3 335E.| ¢« (— 3°°58 when corrected for diurnal variation). Col-
14 lege de Belen.
1887— 3 37 E. B. Viiies, Conts. to Terr. Mag., Hyd. Office, U. 8. N., 189s.
15 1888—- 3 37 E 3 ‘“ 64 & € 3 « X% < 3
. Lieut. Aubry. Anmnuaire pour 'an 1891, Paris, 1891,
16 {i‘ggg' km’: r 33 ;1 B. Vifies. Conts. to Terr. Mag.,Hyd. Office, U, S, N., __1_ne3.n6
9, APT. 3034 & 1895, College de Belen. 3755
/)=~ 3°72-}2°79 sin (105 - - 36°°7)
Date. Obs’dD. p. Comp'dD. C—O. Date. Obs'd D. p. CompdD. C—O.
o [} o o o o
1726°5 —4°57 —4'38 4019 1858°5 —5°75 —5'02 4073
1732°3 4°'50 466 —o0'16 1874°5 428 425 +o'03
1750°0 5'50 545 005 18792 3'g0 4’01 —0°11
1815°5 7°00 6'39 +0'61 18843 2'73 }A 3'75 —I1'02
18166 5'so 637 —o0'8y 1885°9 3765 367 —o02
18330 5'83 599 —o0'16 1887°2 3°59 360 —o'o1
1840°5 567 575 —0°'08 18885 3°62 354 o008
1857°1 —5°25 —508 +to'17 1889°2 —3°'56 —3'50 o006
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Secular variations of the magnetic declination, dip and intensity—Continued.

HABANA, CUBA—Continued.

DIP AND INTENSITY AT IHABANA.

No. Date. . H. K. References.
© ’
1 1801, Jan. 53 22 .... aaaens A, von Humboldt.
2 1822— 51 55 0°3214(2?) o0°5210(?)| Sir E. Sabine.
3 1857, Jan. 27, 28. 52 00 0'3191 05184 K. Friesach.
4 1879, Mar. 13-16. 52 181 0°31§7 0°5164 Lieut. 8. M. Ackley, U.S. N. At College de
Belen.
5 1885 ggg ;;’” :;(f } 52 196 0°3119 0°5104 Benito Vifies, S.J. At College de Belen.
6 1886, Dec. 29, 30, 52 13.3 03123 0.5093 ‘6 ct [T} «« ““ “ 0t
7 1889, Jan. 52 10 ... al... B Lieut. Aubry. Annuaire pour I’an 1891;
o Paris, 1891.
KINGSTON, JAMAICA.
@==17° 5579 A=76° 5076 W. of Gr.
[Port Royal tlagstaff.)
No. Date. D. References and remarks,
o ’
1660— 6% E. | According to J. Robertson. .
1700~— 6% E. | Mountain’s Chart. }Not used,
1700— 7 . | Sir E. Halley's Tabula Nautica.
I 1726, Sept. 12. 4 31 K. Mathews. At Port Royal.
2 1732, Mar, and Apr. 6 o2 E.i J.Harris. At Black River.
1789 to 1793. 6 50 E.
3 {1791 1o 1792, 6 45 E. }J' Leard.
4 1806 — 6 30 E. | J. Robertson.
{ 1819— 4 50 E. De Mackau.
S 1821— 4 50 E. De Mayne.
6 1822— 4 54 E. Owen.
7 1832— 5 13 K. Foster.
8 1833(?)— 4 40 E. | Map of Kingston.
1833— 6% 5. | P. Barlow’s 1sogonic chart. Not used.
9 1837, Oct. 4 18 F. Milne,
10 1847, Apr. 3 40 L. Capt. . Barnett, R. E.
11 1857, Mar. 2 3 4o E. | K. Friesach.
1866— 4 57 E. No. 446. Not used.
12 1875~ 4 o0 E. |pBrit. Admiralty Chart<{ No. 456.
13 1876-— 3 35 E. No. 762.
14 1880— 3 06 E. | Chartof curves of equal magnetic variation, Brit. Adm’y, 1880,
1§ 1884, Yeb. 8. 2 20 L. Lieut. R. B. P’eck, U. S, N,
/) _=—3°8142'39 sin (110 2 —10°°6)
Date. Obs'd D. p. Compd D. C—O. Date, Obs'd D. p. Comp'dD. C—O.
[+ (o] o ] [+ [}
17267 | —4'52 —5'14 —0°'62 18378 | —4°30 —4'78 —0'48
1732°2 604 534 -too 1847°3 367 4’37 —o'70
1791°8 6'78 6°11 -+o67 1857°2 367 392 —0'25
18065 650 58 {065 1875°5 4°00 3°10 }-oqo
1820'0 483 546  —063 1876°5 358 305 1053
1822°5 4'90 537 —0'47 1880°5 310 288 -to22
1832°§ 522 500 -|0'22 18841 —2°33 —2°73 - -0'40
1833'5 | —4'67 —4'9%6  —o29
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KINGSTON, JAMAICA—Continued.
DIP AND INTENSITY AT KINGSTON.

No. Date. e. H. R, References.
o 7’
1 1822— 46 55 ... ... Sir E. Sabine.
1834— 47 19 ... Ll Capt. E. Barnett, R. E.
2 1834, July 11, Aug. 1,[ 47 o1'3 03307 0'4851 Sir K. Home.
Sept. 30, Oct. 6.
3 1857, Feb. 25, Mar. 2. 46 32 0'3310 04812 K. Friesach. i
BRIDGETOWN, BARBADOS.
@=13°05""7 A =59° 377°3 W. of Gr.
[Rickett's Battery.)
No. Date. D. References and remarks.
o ’

1 1700. sy E. | Sir E. Halley's Tabula Nautica.

2 {1726, June 26,28,0ct. 23.] 4 24 E. Mathews.

1726, June 2q. 3 29 E. | C. Hansteen’s ‘“Mag. der Erde.”* At Lambert Point.

3 1760, May 28, 31. 4 30 E. Ross

4 1761, May. 3 47 E. -

5 1833— 1 29 E. | Phillips.

6 1839-- 1 13 E. | Milne

7 1846— 1 27 E. Sir R. H. Schomburgk.

8 1871— o 35 E. | Staff Com. Parsous.

1884, Apr. 24. 1 so0W. Lieut. Hanford, U. S. N,, reduction to Bridgetown —i1§’. Not
used.

9 1890, May 2, 4, 8, 9. 1 12 W. | E.D. Preston, U.S. Coast & G. S. At Ilastings, near the old
naval hospital and the Transit of Venus station of 1882, Value
reduced to mean of day.

D= —1°88 -} 2°83 sin (0'95 1 4- 24°°6). Expressions very doubtful.
Date. olysd . p. Comp'd D, C—0.
[~} o o

17000} -~-§5°33 —4°38 +0'95

1726°5 3'92 471 —0'79

1760°4 4'50 4°34 4016

1761°3 378 432 -0’54

1833°S 148 1’44  -Foo4

1839°5 1°22 117 ]-o°os

1846°5 1°45 —-0'85 -+-0'60

1871°5 —0°58 -boti2 o070

18903 4 1°20 2 4-0'64 —0'56
DIP AND INTENSITY AT BRIDGETOWN,

No. Date. CH 1. . References.
o 4
1 172234, 44% oo Capt. Othniel Beal. Recovered by Dr. L. A.
Bauer. ‘‘Nature,”’ No. 1317,

2 1835, May 11. 43 459 . Sir E. Ilome.

3 1836, Jan. s. 43 288 } 03066 04233 o «

4 1846— 43 57 e e Sir R. H. Schomburgk.
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PANAMA, NEW GRANADA.

Pp=28°57""1 A=79° 3272 W. of Gr.
{Cathedral.]
Noa. Date. D. References and remarks,
[ 4
1700— 10 E. | C. & G. 8. Rept. for 1888, p. 306, deduced from observations at 17
stations. Not used.
1 1775, Nov. 7 49 E.| Encycl Brit,, 7th edition.
2 1790, Oct. 3. 7 49 I.| Don A.Malaspina.
1791, Dec. 7 49 Ii. | Hucycl Brit., 7th edition; probably the same as above, Not used.
3 1802— 8 E. | Encycl Brit,, 7th edition.
4 1822-- 7 Ii. Hall.
5 1837 7 o2 E.| Sir E. Belcher.
6 1849— 7 15 E.| Hughes,
{ 1849— 6 55 E.| Maj. W.H. Emory.
7 1853 — 6 17 KH.| X.Triesach. :
8 1866, May 14. 5 56 E. Prof. W, Harkness, U. S. N.
9 1873, Dec. 25. 6 57 Ii. | Loghbooks of the Benicia and Richmond, U. 8. N.; off Point Mala.
Reduction to Panama — 387,
10 1880— 5 24 E.| Chart of curves of equal magnetic variation, Brit. Adm.
11 1883, Feb. 22. 5 o2 K Annales du Bureau des Longitudes, Paris, 1883.
12 1884, Mar. 20. 5 23 I Lieut. C, Belknap, U. 8. N. Reduction to Panama inappreciable.
L)== - 5°°66 | 2722 sin (1°10 m --27°°8)
Date. Obs'd D. A Comp'd D, C—O. Date. Obs'd D, p. Comp'd D, C—o0.
] o o ’ o o o
1775'8 782 —7°71 ot 1858°5 --6°28 -6°34 —o0'06
1790°8 782 783 - 00l 186674 5°93 602 —0'09
1802°5 800 7°79 }or21 1873'9 632 4 571 }-0°61
1822°5 7'00 M 7'49 ~0'49 1880°5 540 544 —oro4
1837°5 7°03 7°09 --0°06 1883°1 5°03 533 —o30
1849°5 —7'08 --6°69 -{-0°39 1884°2 - §°38 —5°29 --arag
DIP AND INTENSITY AT PANAMA.
No. Date. €, H. I References.
[ ’
1 1790, Oct. 3. 29 29 ... ol Don A. Malaspina.
2 1837— 31 519 0'3570 0°4204 Sir E. Belcher.
3 1858, Apr. 29, May 2. 32 30 0°3529 0'4184 Capt. R. W. Haig.
4 1866, May 14. | 31 56 0°35I1 0'4137 Prof, W, Harkness, U. 8. N.
GROUP 1II.
Secular variations of the magnetic deelination, dip and intensity.
[Western stations.)
CHAMISSO ISLAND, KOTZEBUE SOUND, ALASKA.
@z 66° 13/ A=161° 49/ W. of Gr.
No. Date, D. References and remarks,
L] /
I 1728— 32 33 B Deduced from a discussion of 21 observations made by V. J. Bering
off the coast of Kamchatka between 1725 and 1730; see C. &. G,
S. Rept. for 1891, Appendix No. 5.
» | 1826, Aug. 31 24 K. | Capt. I W. Beechey (Narrative).
| 1826-— 31 10 H. | Brit. Adm. Chart 593,
1826— 28 53 H. | Capt. F. W. Beechey (Sabine’s Contrib’s). Not used.
3 1849~ 30 26 E. | Capt. H. Kellett.
4 1880, Aug. 31. 26 49 E. | W.H. Dall and M. Baker, U. S. Coast & G. S. Chamisso ITarhor.
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CHAMISSO ISLAND, KOTZEBUE SOUND, ALASKA—Continued.

D= —29°88+4 435 sin (1°2 m + 2°°6). Expression uncertain,

Date. Obs'dD. A Comp'dD. C—O,
o [~ o

17285 —32°55 —32°49 -o0b

1826°5 3129 31'76 —0°47

1849°5 30°43 29’73 {070

1850°7 —26°82 -27°12 --0°30

DIY AND INTENSITY AT CHAMISSO ISLAND,

No Date. o. H. K. References,
a I's
I 1827— 77 39 el ... Capt. F'. W. Beechey.
2 1880, Aug. 31. 77 17°4 01287 0°5849 W. H. Dall and M. Baker, U. S. Coast & G. S.
Chamisso Harbor.
PORT CLARENCE, ALASKA.
P .==65° 167 A=166° 50’ W. of Gr.
{Point Speucer.]
No. Date. D, References and remarks.
o 7/ ~
I 1728— 291 K.| Deduced from a discussion of 21 ohservations made by V. J. Bering off
the coast of Kamchatka between 1725 and 1730; see C. & G. S. Rept.
for 1891, Appendix No. §.
2 1827— 26 55 LE.{ Capt. F. W. Beechey. At Port Clarence and Grantey Bay.
3 1850— 26 26 E.| Capt. H. Kellett.
4 1854— 26 oo E.| Capt. Maguire.
5 1879, July. 23 o1 E.| A. W¢okander.
6 1880, Sept. S. 22 45 E. W. H. Dall and M. Baker, U. S. Coast & G. 8. Near Point Spencer.
_J
Dz —26°09-|- 4°41 sin (1°2 |- 4°°6). Fxpression uncertain,
Date. Oobs'd D, p. Comp'd D. C—O.
o o o
17285 --29'10 Y% —2886 o024
1827'5 26°91 2777 —o0°86
1850'5 26°43 2569 --0'74
1854°5 26°00 25'32 +0°68
1879°5 ‘23702 23'25 —0°23
1880°7 —22°75 —23°17 —0°42
DIP AND INTENSITY AT FPORT CLARENCE.
No. Date. e, H. F. References.
o /7
1 1850— 75 48 ... L. Capt. R. Collinson.
2 1854 — 76 30 ... ... Capt. Maguire.
3 1879, July. 76 05 01396 05804 A. Wikander.
4 1880, Sept. 6, 8. 76 o04°'0 01393 0°5785 W. H. Dall and M. Baker, U. S. Coast & G.
S. Near Point Spencer.
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Secular variations of the magnetic declination, dip and intensity—Continued.

PORT ETCHES, CONSTANTINE HARBOR, ALASKA.
P=60° 20”7 A=146° 3776 W. of Gr.

[Astronomnio station of 1874.]

269

LN

QL o~ On

—

Date. D. References and remarks.
-] 4
1778, May 19. 23 37 E. | Capt.J. Cook.
1787, May. 26 I Portlock; at Chalmers Harbor, @ = 60° 17/, A:=147° 27/,
{ 1787, May and July. 26% E. ‘ ‘¢ Garden Cove, @ = 60° 207°5, A==146° 46’.
1787— 27 K. | J. Johnstone; at Cape Hinchinbrook, ¢==60° 18/, A==147° o1’.
Not used.
1788, May 17. 25 Y. | Don E. Martinez; in @:==60° 10/, A=147° 35’.
1790— 26 28 Ii. | Sarycheff; at Nuchek, in @—=:60° 18/, A=-146° 32/,
{ 1790, May 23. 26 K. | Fidalgo, in ¢=60° 12/, A==146° 31’.
1790, July 30. 28% E. | ]. Billings. Not used.
1794, June. 28 30 E. Capt. G. Vancouver; at Port Chalmers, ¢==60° 16{, A == 146° 38’.
1810 (7). 28 o8 E. | Sarycheff; at Nuchek, ¢ = 60° 17/, A==147° 00’.
1830— 31 38 E. | Chernoff; *¢ “ @=160° 207, A==146° 327'5.
1837, Aug. 27. 31 38 E. | Sir E. Belcher; near Phipps Point, @ =60° 21/, Aa=146° 41".
1874, May 31. 29 10 E. | M. Baker, U.S. Coast S. Near Phipps Point.
1894, June 18, 27 24 E.| Lieut J. B.Collins, U. 8. 8. Mohican. Notice to Mariners of Nov.
10, 1894. At Phipps Point,

[).::—22°°40 }-9°13 gin (1°2 m—83°°6).

Fxpression very uncertain.

Date. Obs'd D. P CompdD, C-~O.
-] 9o [+
17784 —2362 )5 —24'06 —044
1787°4 26°25 2571 -1 0°54
17884 25°00 25'90 —O0'go
17905 26°23 2626 —o003
1794°5 28°50 2694 | 1°56
1810°5 2813 29'29 —1'16
1830°5 31°63 30°13 { 0'50
18377 31'63 31°43 | 0.20
1874°4 29°'17 2981 —o0°64
1894'5 | —27'40 ¥4 --2699 -f-0'41

DI AND INTENSITY AT PORT ETCHES.

Date.

Q. H. ¥, Reference,

1

o /

76 o02'9 0'1452 0'6022 Sir E. Belcher. Near Phipps Point.
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Secular variations of the magnetic declination, dip and intensity—Continued.

PORT MULGRAVE, YAKUTAT BAY, ALASKA.

P ==59° 337°8

A=139° 47/°3 W. of Gr.

[ Astronomic station, Khantaak Island.}

No. Date. D. References and remarks.
o ’
1 { 1778, May 6. 23 10 E. Capl. J. Cook. Atseain ¢=-59° 08,2 =139 417,
1778, May 7. 24 26 E. ‘e e ‘¢ south of Mount St Elias, ¢ == §9° 277°5,
A =140° 53/.
2 1787, May. 26 E. | Capt. G. Dixon, Port Mulgrave.
3 1791, July 1. 26 40 1. | Don A. Malaspina, on shore, Bahia de Monti, in ¢ =§9° 3377,
A == 139° 467°3.
4 1794, July. 26 E. | Capt. G. Vancouver, at Port Mulgrave.
5 1802, about. 29 E. | Russian chart. @:—=359° 31/, A =139° 36’°5.
6 1823 — 30 30 E. | Khromchenko, at end of spit, in @ ==59° 337°6, 1 139° 46/'s.
7 1874, May 22. 29 58 E. | M. Baker, U.S. Coast S. At Port Mulgrave.
8 1880, June 24. 30 oo E. ‘ ¢ ‘ “ & G.S. At Port Mulgrave.
1891— 27 19 E. | I C. Russell, Yakutat Bay. Second expedition to the Mount
St. Iflias Alps. Not used.
9 1892, Sept. 2, 3, 4. 29 558 E. | J.H.Turner, U.S. Coast & G.S. On Khantaak Island.
1892, July, Aug., Sept. | 30 43 E. | J. E.McGrath, U.8.Coast & G.S. At both ends of Malaspina
Base, at Mount Hoorts, and at Ocean Cape, mean ¥ (30° 54/,
30° 427, 30° 517, 30° 247)-=30° 43’. Not used.
10 1894, June. 30 43 E. | J E McGrath, U.S. Coast & G.8. At west end of Malaspina
Base and several places west of it, Mean value, Reduction
to Khantaak Island —47”.
D=—24°02 -} 7748 5in (1"1 22 — g5°°0). A rough and doubtiul representation.
Date. Obs'd D. p. Compd D, C—0,
o =] o
17783 —23°80 Y% —24'81 --r101
1787°4 26°00 26009 - 009
1791°5 26°67 26'65 -{-0°02
1794°S 26000 X% 27°06 -~ 106
1802°0 29°00 27°'99  f101
1823°5 30750 3021 -+o°29
1874°4 29°'97 3096 —o'99
1880's 30°00 3059 —0°59
18927 29°'g3 2 29°58 -fo'3s
1894'4 | —29°93 —29'42  -}-0°51
L e
DIP AND INTENSITY AT PORT MULGRAVE, YAKUTAT BAY.
No. Date. o. H. I References.
o 7/
1 1791, July 1. 76 468 ... L. Don A. Malaspina.
2 1880, June 24. 76 179 0'1414 0'5970 W. H. Dall and M. Baker, U. 8. Coast & G. 5.
Port Mulgrave.
3 1892, Sept. 2—-4. 76 117§ 0'1422 0°5958 J. H.T'urner, U, 8, Coast & G.S. Khantaak
Island., J
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Secular variations of the magnetic declination, dip and intensity—Continued.

ST. PAUL, KADIAK ISLAND, ALASKA.

@—=57° 480 A=152° 217°3 W. of Gr.
[Aatronmni(‘ station of 1867.]
- e — e i m———— - e e
—
No. Date. D. References and results.,
o] /
1778, May 21. 23 42 F Capt. J Cook; at sea off Pye Island, in @==59° 307, 1 =149° 5¢’.
! {1778, June 13. 20 31K L ‘ o e SW.oend Ka(lmk Island, in ¢ ==56° 49/,
A = 154° 20’. ‘The mean po%ltlon is @ = 58° Jo’ A=152° o7,
and the mean declination giving the first value double weight
— 22°'60.
1779, Aug. 9. 27 E. | San Virey and Ant. Bucareli; at sea in @ = §57° 597, 1 = 152° 07/,
Not used.
2 1760— 25% L. | Sarycheff, chart.
1790, July 10. 22 10 K. { Fidalgo, in ¢ =58° 10/, A== 152° 07”. Not used.
3 1804, Aug. 16. 26 o7 E. | U. Lisiansky.
1808— 26 E. N
4 { 1808 25% B } Russian naval officer.
5 1818, July 19. 2644 E. | V.M. Golovnin, in front of Governor’s House, in ¢-=57° 47’2,
A= 152° 18’"3.
6 1834~ 28 38 E. | Murasheff, St. Paul Harbor.
7 1839, July. 26 43 E. | Sir K. Belcher, near Cape Greville in ¢ ==57° 20/, A == 152° 517,
8 1845 (?). 27 E. | Vasilieff, St. Paul Harbor.
9 1867, Aug. 28, 29. 26 o5 E. A.T. Mosman, U. 8. Coast 8., at astronomic station on bluff east
of village.
10 1874, June 7. 25 22 K. | M. Baker U. S. Coast S.
I8 1880, July 9 25 o9 K. ¢ & G. 8., at Chagafka Cove.
D == —22°21-} 518 sin (1°35 m - 72°°5). h\proselon very uncertain.
Date Obs'd .  p. Comp’d D. cC—0. Date. Obs'd D. p. Comp'd D. C—0.
o o o o o o
17734 —22'60 Y% —2318 —0'58 18395 —26'72 —27°38 —0'66
17903 25'50 24'58  H-0'92 1845°5 27°00 27'29 —0'29
18046 26°12 25°95 -+o'17 18677 26°08 2609 --0'0f
1808°5 25°75 2627 —0°'52 1874°4 25°37 25'S1  —-0'14
18185 26°50 2690 0°40 1880°s —25°15 —24°90 --0°25
1834°5 —28°63 —27'38 {-1°25
DIP AND INTENSITY AT ST. PAUL, KADIAK ISLAND.
No. Date. . H. F. ( Reference.
) /’
1 1880, July 12. 72 346 01716 0'5730 W. H. Dall and M. Baker, U. S. Coast & G. S.
SITKA, AL ASKA.
¢ 57° 02’9 A==135° 2074 W. of Gr.
[Astronomio station.)
No. Date. D. References and remarks,
! o 7
i 1775, Aug. 23. 22 E. Don Bruno de Heceta.  Not used.
1 1779, July 7. 2344 E. | Saun Virey and Ant, Bucareli.
2 1786, Aug. 6, 7. 26 46 E. | La Perouse,
3 1787, June. 24 E. | Capt. G. Dixon.
4 1791, Aug. 8, 11, 21. 27 46 E. Capt. IE. Marchand,
5 1804, Aug. 20, 26 45 Ii. | Capt. U. Lisiansky.
6 | 1818, July. 27 15 E. Capt. V. M. Golovnin,
7 1824, Aug. 27 30 E. Von Kotzebue,
8 1827— 28 so E.| Capt. F P Liitke,
9 1829, Nov. 10. 28 19 E.| A.Erman.
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Secular variations of the magnetic declination, dip and intensity—Continued.

SITKA, ALASKA—Continued.

No, Date.’ D. References and remarks.
o /

1837, Sept. 12-16. 27 24 E. e TR T2l
10 { 1o Tuby et wonoR }mr E. Belcher.
11 1842, all months hut 28 3274 E.

. Jan., Feb., and Oct.

12 1843, whole year. 28 540 L.
13 1844, i 28 573 E
14 1845, * ¢ 29 o000 E. | Magnetic observatory on Japonski Island.*
15 1847, May to Dec. 28 589 L.
16 1848, whole year. 29 o4'sE
17 1849, Jan., Febh,, Mar. 29 036E
18 1850, whole year. 28 so3 E

1851-~ 29 14 E Capt. R. Collinsorn.,
19 1857, whole year. 28 5371 K. ()
20 1852, Jan. to July, Nov. 28 485 L.

and Dec.
21 1856 — 28 586 E.
22 1857, whole year. 29 o72E.
~a o % e 12
‘2';1’ iggg: « “ ;g (')2? i; +  Magnectic observatory on Japonski [sland.*
25 180, ¢ ¢ 29 o079 E.
26 1861— . 29 o4'1 L. .
27 1862, whole year. 29 o009l
28 1863 — 29 03°3 1.
29 1864 - 29 o042 K.
30 1867, Aug. 17,18, 19,20, | 28 49 E. A.T. Mosman, U. 8. Coast S.
31 1874, May 4, s. 28 s59'5 E. M. Baker, ¢ oo
32 1876, Jan. 15 to Mar, 20, | 28 20'51i. | Capt. J. B. Campbell and Licut. W. R. Quinan.
33 1879, Apr. 28 54 E Lieut. J. E. Craig.
34 1880, May 17, 18, 29 o5 K M. Baker and W, H. Dall, U. 8. Coast & G. 8.
35 1880, Sept. 15, 16. 29 1t K. H. E. Nichols, U. 8. N.
\ 1892, May 19, 20, 21. 29 329K I. Morse, U. 8. Coast & G. 8.  On Parade Ground, Sitka.
| 36 1892, June 14, 15. 29 268 E ¢ © ¢ Japonski Island, Sitka Har-

s bor,

1892, Sept. 7, 8. 29 350K J. B, McGrath, U, 8. Coast & G.'S.  On Parade Ground.
37 1893, Aug. 15, 16, 17. 29 338 L. F. Morse, ¢ ‘e ¢ ‘
:‘8 29 36.9 I‘;. X3 (K3 " b ‘e

Lo

* The observations at Ja;
tudes, Vol. 1V, Paris, 1890,

1894, May 22, 23, 24.

k-onski Island are snpposed to hive been made under the direction of Syrianow. Annales da burean des longi-
ifferontial ohservations sve noto on p. 287 of C. & G. 5. Report for 1888. A second periodic

With respect to the Q

torm (of ghort period) requires to Lo introdaced and consequently the present torm is to be modifiod as soon as the progress of the pbenowenon
cun bo beiter nnderstood.

D=—25°48+43"84 sin (1°00 m— 116°°1)+-0"32 sin (6°5 w2 -}-321°).

An approximate expression. [N. B. The

last term applied only since 1830.]

Date. Oobs'd D, p. CompdD. C—O. l: Date. Obs’dD.  p. Comp'dD. C—O.
o o o o o ]
1779°5 —23°50 —25°04 —I°54 18524 | —28'81 -—29°'12  -—0°31
1786°5 2677 2550 H4-1-27 18565 2898 2908 —o'10
1787°4 24°00 25'56 —1'56 1857°5 29°12 2907 -|005
17916 27°77 2585 j-192 18585 29°18 2905 {013
1804°6 27°75 26°70 |- 1705 1859°5 29°10 2904 -F0'0b
1818°s 27°25 27°53  ---0'28 1860°5 29713 29'02 401l
1824°'5 27°50 27°86 --0'36 1861°5 29°07 2900 -|-0°07
1827°5 2883 2802 b-o'81 1862°5 29°02 29'00  -f0°02
18299 2831 2820  }0'11 18635 29°06 29’00 -{-0°0b
18386 28°62 2881 -jo'19 1864°5 2g9°07 2898  4-0'09
1842°6 28°54 28'g9 —0'45 18676 2882 2897 --0°15
1843°5 28°go 29'02  --0'12 1874°3 28:99 29'04 -0’05
1844°5 2896 29°'05 —0°09 1876°1 2834 29'08 —o'74
1845°s 29°00 2908 --008 18793 28'90 2916 --0'26
18477 2898 29’12 —0'14 18804 29°08 2920 ~-0'12
1848°5 29°08 29°12  -—0'04 18817 29°'19 2923 —0'04
1849°1 29°06 2g'12  -—--0'06 1892°5 29°53 29°43 +4o0'10
1850°5 2884 29'13 —0°29 1893°6 29°56 29°43 4013
1851'5 | —28-88 —29'12 —0°24 1894°4 | —29°62 —29'43 +o0°19
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Secular variations of the magnetic declination, dip and intensity—Continued.

SITKA, ALASKA—Continued.
DIP AND INTENSITY AT SITKA.

No. Date. 8, H. ¥, References.
o 4
I 1786, Aug. 6, 7. 73 30(?) ...... ...l La Perouse.
2 1818, July. 76 33 ... ... Capt. V. M. Golovnin,
3 1827~ 75 55 a..... 0'6059(?)! Capt. F. P. Liitke.
4 1829°9 75 506  ...... 06026 %?) A. Erman.
5 1837— 75 515 ceieer aen... Sir E. Belcher.
6 1839— 75 491 01479 06038
7 1842— 75 51 ce.eee el Magnetic observatory on Japonski Island.
8 1845, Jan.~Dec. 75 546 ...... ...o... ‘ ¢ ¢ ¢
9 1851— 76 20(?) ...... ... Capt. R. Collinson.
10 1880, May 17, 18. 75 11°7 01526 0'5972 W. H. Dall and M. Baker, U. S. Coast & G. S.
11 1881, Sept. 12-16. 75 166 01518 0°5976 H. E. Nichols, U. S. N. At Japonski Island.
1892, May 19, 20, 21. 75 04°6 0°'1530 0°5942 F. Morse(,lU. S. Coast & G. S. On Parade
Ground.
1892, June 14, 15. 75 02°0 0'1531 0'5926 F. Mor%e, U. S. Coast & G.S. On Japonski
12 Island.
1892, Sept. 7, 8. 75 094 0°1527 0'5961 J.E. Mc(:,irath,U. S. Coast & G. 5. On Parade
Ground.
1892, Sept. 12, 13. 75 056 01527 0'5936 J. E. McGrath, U. S. Coast & G.S. On Jap-
onski Island.
13 1893, Aug. 15, 16, 17. 75 o1°7 0°1532 0°5930 F. Morse, U. S. Coast & G.S. On Parade
Ground.
14 1894, May 22, 23, 24. 75 00'§ 0°1535 0'5934 ¥. Morse, U. S. Coast & G. 8. On Parade
Ground.

) =75°'672—0°'017 5 M -{- 0000 064 2 M*

H 0149 0-}-0°000 098

F=—0"602 g0—0'000 114 #72—0°000 002 28 2!

Date. Obs’d . Comp'd ©. C—0. Date. Obs’d €.  Comp'de. C—0.
o o o o o =]
1818°5 76°55 7629 —o026 1845°5 75791 75°75 —a'16
1827°5 75°92 76°10 --0°18 18804 7520 75720 0°00
i s S il [ T
1837°5 . ‘90 . . . o oo
1839'5 7582 7586 foog 18936 74'98 7503  +o005
1842°5 75'8s 7580 —o0'0§ !i 1894°4 74°96 75°02 +-0'06
. - | [
Date, Obs'd 1I. Comp’d H, c—o. | Date, l Obs'd ¥, Comp'd F. Cc—o0.
[ | o
| |
1839°5 0'I479 0°'1480 -} 00001 | 1827°5 0°6059 0°6043 —0'0016 |
1880°4 0°1526 0°1520 — 6 I 1829°9 0°6026 0°6043 4-0°0017
1881°7 01518 o'1521 3 'I 1839°5 0'6038 06039 -{-0°0001
18926 0'1529 0'1532 B 3 18804 0°5971 0'5973 +-0°0002
18936 0°1532 0°1533 T i 1881°7 0°5976 0'5970 —o00006
189474 0°1535 0°1534 —0'0001 1892°6 0°5941 0°5939  —0°0002
‘ 18936 | 0'5930 05936 -0°0006
T T T T e e 1394°4 ‘ 0°5934 0'5933 —0"0001

S. Doc. 25 18

273
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Secular variations of the magnetic declination, dip and intensity—Continned.

SITKA, ALASKA~—Continued.
COMPUTED DECENNIAL VALUES.

[H by means of 8 and the above values for F.]

Date. D. Q. H. ¥,
[+ o
1810 —27°0 76748 ... L.
1820 27°6 7626 0°1435 06043
1830 280 7605 ‘1457 6043
1840 28°5 7585 1476 ‘6038
1850 29°1 7567 ‘1492 6029
1860 29°0 75°50 *1505 6015
1870 29°1 75°35 ‘1516 "5997
1880 29°2 75°21 "1525 '5974
1890 294 7508 15371 ‘5947
1900 —29°4 7496 0'1535  0°5915

(See diagram of secular variation of a freely suspended needle, Pl. C.)

ILIULIUK, UNALASKA ISLAND, ALASKA.
@=153° 526 A =:166°317°5 W. of Gr.

{Greok Church.]

No. Date. D. References and remarks. :
- ~ |
[ 7/ |
1778, Oct. 12. 19 59 E.| Capt. ]J.Cook, on shore of Samganuda Harbor. Not used.
1789— 19% E.| J.H. Cox, at Muscle Cove. Not used.
1 1790, June 4-13. 19 35 E.| ].Billings, on Beavor Bay.
2 1792 — 19 E.| Sarycheff, at Iliuliuk.
3 1817, June, 19 24 E.! Von Kotzebue, at Iliuliuk.
4 1827, Aug. 11. 19 50 E. ” ”
1820 Ig % E|}CeptF.P Litke oo
5 1831~ 19 30 E.| Vasilieff (?), at sea north of Akutan.
1848— 19 30 E.| Russian chart. Not used.
6 1849~ - 20 oo E.| Tehenkoff’s Atlas.
7 1867, Sept. 8, 9. 19 47 E.| A.T.Mosman, U.S. Coast S. In Captains Harbor.
8 1870- 19 45 E.| XKadin.
| 1871, Nov. 11. 18 36 E.| W.H.Dall, U.S Coast S. On Amaknak Island. Not used.
1873, May 26, 27. 19 o7 E. ‘ ¢ At Iliuliuk.
9 { 1873, Sept. 17, 18, 19. 19 oo E.| M. Baker, “ On Amaknak Island.
10 1874, Sept. 15. 18 43 E. ¢ ¢
11 1880, July 28, 29. 18 38 E. “ and W. H. Dall, U. 8. Coast & G. S.
12 1883, Sept. 20, 27. 18 43 E.| R.A.Marr, U.S. Coast & G.S. Captains Harbor.
1839, June 28, 2q. 17 46'0FE.| J].E.McGrath, “ ¢ Amaknak Island, near station
13 { of 1880.
1889, July 28, 29. 18 12°4E.| J.H. Turner, U. 8. Coast & G. 8. Amaknak Island, near station
of 1880. '
14 1891, July 15, 16, 17, 18 o6 gE.| ]. Hf Turner, U. 8. Coast & G. 8. Amaknak Island, near station |
of 1880.
15 1893, Aug. 30. 18 39 E.! N.Ludlow, Comd'r U.S.N. ‘Hydrographic Information,”

D =:—17°°65 4 2°26 sin (1'3 72 — 69°°0)

1
Date. Obs'd D. p. Comp’d D. c—o. ! Date. Obs'd . p Comp’d D. c—o.
|
[~ o o |: ° o -]
17904 --19°58 —-18'g0 +0°'68 , 1873'5 —19°06 —19'0§ ~+o0o1
1792°§ 1g°00 1899 4001 18747 1871 19°01 —0°'30
1817°5 19°40 19°76 —o0'36 || 18806 1863 18°75 —0"12
18276 19°83 19°gI —o'08 || 18837 1871 1861 -}o0°01
1831°5 19°50 19°91 —o'41 || 18895 17°99 18:33 —034
18495 20°00 19°77 4023 ‘ 1891°5 18°11 18-24 —0°31
1867°7 19°79 19°27 +o's2 | 18937 | —1865 1813 +o°52
1870°5 —19°75 —19°17 -+o°58 |
| |
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Secular variations of the magnetic declination, dip and intensity—Continued.

ILIULIUK, UNALASKA ISLAND, ALASKA—Continued.

DIP AND INTENSITY AT ILIULIUK, UNALASKA ISLAND.

No. Date. o, H. I Referemnces,
S
I 1778, Oct, 12, 69 23°5 ....eh aeeaen Capt. J. Cook
2 1817, June. 68 45 @ .....h el 0. von Kotzebue. l
3 1827, Aug. 11. 68 256  ...... o0'5602(?)| F. P. Liitke,
4 1829— 68 26  ...... o'5750(?); ‘¢ ¢ J
5 1849— 68 22 L..... ol Tebenkoff. At Iiuliuk. i
6 1880, July and Oct. 67 358 0°2055 0'5391 W. H. Dall and M. Baker, U. S. Coast & G. S.
7 1883, Sept, 19, 20, 21. | ........ 02022  ...... R. A. Marr, U. S. Coast & G. S.
8 1889, June 28, 29. 67 068 0°2052 0°5277 J.H.Turner, U.S. Coast & G.S. On Amak- |
nak Island. !
9 1891, July 15, 16, 17. 67 172 0'2057 0°5328 J. H. Turner and H.W. Edmonds, U. S.
'] Coast & G. S. On Amaknak Island.
©—=68°'13—0°017 9 #2 —0°000 022 7 M?
COMPUTED DECENNIAL VALUES.
Date. Obs'd ®. Comp’d ©. c—0. Date. D. e.
o o o o o o
17788 6939 69°29 —o0'10 ! 1770 —180 6942
1817°4 6875 6869 —o0'0b ‘ 1780 184 69°27
18276 6843 6852 +4-0'09 1790 189 69°12
1829°5 6843 68-49 ~+-0°06 ’ 1800 i9°3 6897
1849°5 6837 6814 —o0°23 1810 19°6 6881
1880°6 6760 67°56 —o0'04 | 1820 19'8 68°65
1889°5 67°11 67°39 4028 | 1830 19°9 6848
1891°5 67'29 67°35 +o006 | 1840 19°9 6831
— 1850 18'8 6813
1860 19°5 67'95
1870 19°2 6776
1880 188 67'57
1890 183 6738
1900 —17°8 67°18
(See diagram of secular variation of a freely suspended needle, P1. C.)
PETROPAVLOVSK, KAMCHATKA.
®=53° o1’ A=158° 43/ E. of Gr.
No. Date. D. References and remarks,
o 7
1 1728— 10°1 E.| Deduced from a discussion of 21 observations made by V. J. Be-
‘ ring ofl the coast of Kamchatka between the years 1725 and
1730; sec C. & G. S. Rept. for 18g1, Appendix No. 5.
2 1779, June. 6 19 E.: Capt. ]. King.
3 1792— 6 E.| G. Sarycheff and I*. P. Liitke.
{1804, Sept. 5 20 E. { A. J. von Krusenstern, site of village.
4 1804, Sept. 5 39 L. e e on Avatcha Bay.
1809, June 23, July 23. 7 21 E., Capt. Hagemeister., Not used.
1825-— 4 13 E., SirE. Sabine’s Contributions. Supposed the same as Beechey’s
| value below.
1827, July. 4 13 I Capt. F. W. Beechey.
5 {1827, Sept. 30. 3 43 BE. | Capt. I*. . Liltke.
1827, Sept. 30. 4 o6 E! A Erman. .
1829— 4 o4 E.; Sir 11‘ Sabine's Contributions. Supposed to refer to Erman’s
value.
6 1837, Sept. 4. 3 27 E. Du Petit Thouars,
7 1849— 2 37 E. ’ Capt. H. Kellett.
8 1854, July. 3 40 L.! 1"1'1gz§tc “Aurora.”
1856, Oct. 3 24 E. | Admiralty chart. Not used.
9 1866— 1 25 E.. K.S. Staritzki. Onazevich’s collection.
10 1876, June 11, 13, Sept. 1 o9 E. | M. I.. Onazevich.
15.
11 18go— o ar W.; Prof. Stellingman. Document in U. $. Hydrog. Office, Navy
12 1892— 1 10 W.! Lieut. Lachton, R.N. Department.




276

UNITED

STATES COAST AND GEODETIC SURVEY.

Secular variations of the magnetic declination, dip and intensity—Continued.

D=—3° 43—--5 10 sin (0'85 m 4 11°°5).

PETROPAVLOVSK, KAMCHATKA—Continued.

An uncertain expression.

Date | Obs'd D. p. Comp’dD. C—O. : Date Obs'd D. p. Comp'dD. C—O.
- ]
L] o ] l o o -]
17285 —10'10 Y% —853 157 | 1849°5 —2°62 —2'45 +o'17
1779°S 631 724 —O093 18545 367 208 4159
1792°5 6'00 6'53 —o'53 [ 18665 | 1'42 1'23 +4o019
1804°7 549 575 —o026 18766 | —1°15 —0'57 +0°'58
18276 407 4’10 —o0.03 | 1890°5 4052 1Y% --023 —o0'29
18377 | — 3'45 —334 -orr 189275 | 41716 12 +0'33  —0'83
DIP AND INTENSITY AT PETROPAVLOVSK.
( No. Date. Q. H. K, References.
[} 7’
1 1779, June and Sept. 63 o5 ......  ...... Capt. J. King.
2 1804, S 63 32 ...... ... A. ]. von Krusenstern.
{ 1827, Ju{; 64 02  ......  ...... Capt. F. W. Beechey.
3 1827, Sept. 30. 64 07  ...... ... Capt. F. P. Liitke.
4 1829, Oct. 13. 63 49 ...... 0'5187(?) A, Erman.
5 1837, SeFt. 4, 5. 64 o3 0'2239 0°'5123 Du Petit Thouars.
6 1854, July. 64 47 ... ol Frigate ‘* Aurora."”
7 1876, June 12, Sept. 15. 64 14 ... ... M. L. Onazevich.
o @564°'28 + 0'0_65_70 7 - 0°000 134 m?
COMPUTED DECENNIAL VALUES.
—_ el isi e et
Date. Obs'd©. Comp'd ®. c—o. : l Date D, e,
© o o l i ‘ -] o
1779°5 6308 6300 —008 | I 1770 —7'7 6273
18047 63°53 63°61 +oo8 | - 1780 7°2 63°02
18276 64-07 64°02 —0'05 | i 1790 67 6328
18298 6382 64°05 -}-0°23 1800 61 63°51
18377 64'08 64°15 +o0'07 1810 5'4 6372
1854°5 6478 64°32 —0°46 1820 47 63°90
1876°6 64°23 6440 . +o'17 1830 39 6405
1840 32 6418
1850 24 64°28
1860 17 64°35
1870 1'0 64°40
1880 —o0’4 64°42
1890 to2 64°41
I 1900 07 6438
(See diagram of secular variation of a frce]\ suupendcdﬁf;(ﬁé;—l’_l_(}‘_) T
NOOTKA, VANCOUVER ISLLAND, B. C.
P=49° 35"'5 A==126° 377°5 W. of Gr.
[Friondly Cove. ]
. e - Do e —
|| No. | Date. D. References and remarks.
| = — - - -
! | ° ’
. { 1778, Apr. 4. 19 45 E. | Capt. J. Cook.
1778— 17 49 E. ¢ ¢ in NootkaSound. Chart facing page 1757 of Vol.
V, of Cook's Voyages. London, 1790.
2 1783°3 17 54 E. Deduced from 122 observations made by Spanish navigators along
the coast from San Blas to Nootka. ~ C. & G. S. Rept. for 1888,
Appendix No. 7.
3 1786, Aug. 25, 26, 19 47 E. La Perouse. Offshore.
1791, Augr, 16,17, Sept. 4. 22 30 E. Don A. Malaspina. Not used.
4 1792, Oct. 18 22 E. Capt. G. Vancouver.
5 1860— 23 47E. | Capt. G. H. Rlchards, m I<r1eud1y Cove
6 | 1863—— 23 05 E. I AT
7 ] 1881, Sept. 27. 23 36 E. Lieut. H. Y. Nichols, U. 8. N., in Friendly Cove.
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Secular variations of the magnetic declination, dip and intensity—Continued.

NOOTKA, VANCOUVER ISLAND, B. C.—Continued.

D=21°25+ 274 sin (1°30 m—152°0)

Datec. Obs'd D. p. CompdD., C—O.
o o o
1778°2 —18'78 —18°76 -0’02
1783°3 17°91 18°91 —I1'00
1786°6 19°78 1902 4-0°76
17928 18°37 19°27 —0°90
1860°5 2378 23°07 071
18635 23°08 2321 —o°13
1881°7 —23°'60 —23°81 —o021

DIP AND INTENSITY AT NOOTKA, VANCOUVER ISLAND.
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No, Date. e, H. F. | References. ’
——
. ! |
1 | 1778, Apr. 72 29 ....a. e Capt. J. Cook. In Resolution Cove.
2 1791, Aug. 16, 17. 70 207 ... ... Don A. Malaspina.
3 1792, Oct. 73 6 ... Lol Capt. G. Vancouver. l
4 1881, Sept. 26, 27. 71 33°0 0°1883 0°5948 Lieut. H. E. Nichols, U. 8. N. In Friendly :
i Cove. .
J
CAPE I'LATTERY AND NEAHT BAY, WASHINGTON.
@=:48° 237'5 A:.:124° 4471 W. of Gr.
{Light-houso on Tatoosh Island.)
No. Date. n. References and remarks.,
o ’
I 1783— 17 15 E. | Dednced from a discussion of 122 observations made by Spanish
navigators along the coast from San Blas to Nootka, C. & G. S.
Rept. for 1888, Appendix No. 7.
2 1788, Aug. 15. 19 14 E. C. Duncan,
3 1792, Apr. 30. 18 E. | Capt. G. Vancouver.
4 1841— 22 30 E. | Chart of Wilkes' Exploring Expedition.
5 1852, Aug. 17-23. 21 30 E. | G.Davidson. U.S. Coast S. At Scarboro Harbor.
6 1855, Aug. 13-18. 21 48 E. | Lieut. W. P, Trowbridge, U. S. Coast S. On Neah Bay,
7 1881, Oct. 11. 22 44 E. H. E. Nichols, U. S. N, On Neah Bay. .
8 18937 23 26 E. | ].J].Gilbert, U, S. Coast & G.S. Mean of observations at Waadah,

—23° 267 in @=48° 2371, A -=124° 357'9; at Classet, —23° 06’
in @==48° 2375, A==124° 39”5, and Tatoosh, —23° 45/ in @==
48° 237°5, A=124° 44’ 0.

D-2:—19°°88 - 3°38 sin (1710 m—149°°4)

Date. Oobs'd D, p. CompdD. C—O.
o o o

1783°3 —17°25 —17°58 —o0'33
17886 1923 Y 1785 138
1792°3 1800 18'08 —o°08
1841°5 22's0 Y 21°'10 4-1'40
1852°6 21°50 21'75 —O0°25
18556 21-80 21°91 —0°11
1881°8 22°74 2266 --022
18937 —23743 —23'20  -|.0°23
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Secular variations of the magnetic declination, dip and intensity—Continued.
CAPE FLATTERY AND NEAH BAY, WASHINGTON—Continued.
DIP AND INTENSITY AT CAPE FLATTERY AND NEAH BAY.
No. Date. o. H. E. References.
o /
1 ! 1852, 8ept. 7,8 4 ... 01923  ...... G. Davidson and J. Rockwell, U. S. Coast S.
In Scarboro Harbor.
2 [ 1855, Aug. 13~22. 71 07.0 0'1972 06092 Lieut. W. P, Trowbridge. U. 8. Coast S. Near
| ‘Waadah Island, Neah Bay.
3 1881, Oct. 10, I1. 71 04°4 01911 o0°58g2 H. E. Nichols, U. S. N. Neah Bay.
PORT TOWNSEND, WASH.
P=148° 07/"1 A=122° 45/'3 W. of Gr.
{Marine Hospital.)
No. Date. D. References and remarks.
) e
1 17833 17°0 E.| Deduced from 122 observations made by Spanish navigators
along the coast between San Blas and Nootka. C. & G. S.
Rept. for 1888, Appendix No. 7.
1792, May. 21Y% E.| Capt. G. Vancouver. Not used.
2 1841— 20 40 E.| Chart of Wilkes' Exploring Expedition.
3 1856, Aug. 17-20. 21 40 E.; G.Davidsou, U.S, Coast S.
4 1857— 21 54 E.| S.Garfielde. Reduction to Port Townsend 4-8’.
1859— 20 45 E.| Reference as above. Not used.
5 1862— 22 00 E.[ Reference as above, At Mill,
6 1876, Feb. 21 59 E.] Capt.G. H. Burden.
7 1881, Nov. 16, 17, 18, 21 2609 E.| ].S. Lawson, U. S, Coast & G. S.
8 1888, July 19, 20. 22 488 E.| E.Smith, “ ¢ ¢ Near Marine Hospital.
9 1894, Nov. 15-21. 22 so09E.| J.J Gilbert, ¢ ‘e ¢ ¢ ¢ ¢
_———— l -
D)=--18°80-3°85 sin (1°0 . — 140°°9)
Date. Obs'dD. p. Comp'dD. C—O.
[} [~} o
1783°3 —17'00 Y4 —17'02 —0'02
1841°5 20°76 20°76 —0'09
18566 21°66 21°'56 -+0°10
1857°5 2177 2160 4-0°'17
1862°5 22'00 21'82 -t0'18
1876°1 21°98 22'29q —0°3I
1881°g 2145 Y% 22'44 —0'99
18885 22°'81 22°56  -4-0°25
1894°9 2285 —22'63 4022
DIP AND INTENSITY AT PORT TOWNSEND,
No Date. o, H, K, References.
o /
1 1792, May. 74 30 ..o el Cagt. G. Vancouver. At Port Discovery.
2 -1 1881, Nov.17,18. | ........ 01911 ...... J. S. Lawson, U. 8. Coast & G. 8.
3 1888, July 19, 20. 71 079 0°190I 05880 E. 8mith, U. S, Coast & G. 8., Marine Hos-
pital Grounds.
4 1894, Nov. 16-21. 71 148 o'1847 0°5745 J. J. Gilbert, U. 8. Coast & G. S., Marine
Hospital Grounds.
L
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Secular variations of the magnetic declination, dip and intensitg—Continued.
SEATTLE, WASH.
@=47° 36’°6 A=122° 20’'1 W.of Gr.

[Astronomic station of 1888.]

Date. D. References and remarks.
) ’
1 17833 16 45 E. | Deduced from 122 observations made by Spanish navigators
along the coast from San Blas to Nootka. C.& G.S. Rept.
for 1888, Appendix No. 7.
2 1792, May. 19 36 E. | Capt.G. Vancouver,at Restoration Point in @=:47° 30/, 1=
122° 147, Voyage of Discovery, London, 1798,
3 1841— 21 53 E.| Wilkes’ Exploring Expedition. Chart of Elliott Bay No. 160,
in @==47° 3577, A =—122° 217°5.
4 1855— 21 25 E.| S Garfielde.
5 1871, Sept. 27-Oct. 3. 22 35 E. | S.R.Throckmorton, U.S. Coast S.
6 1881, Nov. 8-11. 22 o2's E. | ].S.Lawson, e v &GS
7 1888, July g, 10, 11. 22 291 E. | E.Smith, SR L
8 1894, May 23, 24, 25. 22 4o0'9 E. G. Davidson, ¢ te oo At University Block.
1)==—19°'25+4-3°24 sin (0°'go m —131°°3)
Date. Obs'd D. 2. Comp'd D. C—O.
o o o
17833 —16'75 ¥ —1862 —1°'87
1792°4 19°60 19'08 4o0'52
1841°5 21'88 % 21'38 4050
1855°5 21'42 21'86 —o0'44
18718 22'59 ¥ 2226  40°33
18818 22°'04 22°41  —0°37
1888'5 22°48 22'47 +o'or
1894°4 —22'68 1% 2249 +0'I9
DIP AND INTENSITY AT SEATTLE.
No. Date, o, H. B, References,
o /
1 1871, Sept. 21, Oct. 4, 5. 71 0879 0°1961 06068 S. R. Throckmorton, U. S. Coast S.
2 1881, Nov. 10, 11. | ........ 0'1944  ...... J. S. Lawson, e &GS,
3 1888, July g, 10, 11. 70 52°8 0°1935 0°5908 E. Smith, U. S. Coast & G. S. University
Grounds.
4 1894, May 24, 25. e 01932 ...... G. Davidson, U. S. Coast & G. S. Univer-
sity Grounds.
5 1895, Feb. 13. 70 503 ... aeeaes J. J. Gilbert, U. S. Coast & G. S. Univer-
sity Grounds.
OLYMPIA, WASH.
@==47° 02/ A=122° 54’ W. of Gr.
No. Date. . D. References.
-] 4
1 1783°3 16 35 E.| Deduced from 122 observations made by Spanish navigators

NN

along the coast from San Blas to Nootka. C.& G.S. Rept.
for 1888, Appendix No. 7.

1853— 2t 15 E.| S Garfielde.

1856°5 20 47 E. | Sir E. Sabine, communication XIII.

1881, Nov. 2, 3, 4. 21 346 E. J. S. ILawson, U. 8. Coast & G. S.

1884, Dec. 13, 14, 15, 17. | 22 43'3 E. | ].]. Gilbert, U. S. Coast & G. S., at Iloward station in p=47°

037.3, A=122° 53/°4.
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OLYMPIA, WASH.—Continued.
D= —18°87 - 3°66 sin (1'0 m —151°°0)
Date. Obs'd D. Comp'd . C—O.
-] o o
1783°3 --16°58 Y4 —16'65 --0'07
1853°5 21°2§ 20'82 +043
1856°5 2078 20'g9 —o0'21
1881°8 21°58 22'09 —O°5I
189479 | —22'72 —22'37 4035
DIP AND INTENSITY AT OLYMPIA.
No. i Date. . H. E. } References.
| o 4
1 | 1881, Nov.4 | ........ 0'1975 ... | J.S. Lawson, U.S. Coaet& G. S.
2 | 1804, Dec. 13-17. 70 2674 01976 0’5902 | J.J. Gilbert, ‘. At Howard
| { station.
CAPE DISAPPOINTMENT, WASHINGTON.
P=46° 16”7 A=124° 02’8 W. of Gr.
[South shore of Baker Bay.]
No. Date. D. References z;ud remarks.
o ’
1 17833 16 23 E. | Deduced from 122 observations made by Spanish navigators
along the coast from San Blas to Nootka. C. & G. S. Rept.
for 1888, Appendix No. 7.
2 1786, Sept. 1, 2. 18 E. La Perouse.
3 1792, Apr. 27. 18 E. Capt. G. Vancouver.
4 1839— 19 11 K, | Sir E. Belcher.
1841— 18 4171 E. Wilkes’ Exploring Expedition, chart No. 136. In ¢ =46° 16’
and A =-124° o1’'7. Not used.
5 1842— 20 E. Duflot de Mofras.
[ 1851, July 5-9. 20 191 E. } G. Daudson U. 8. Coast Survey. On beach,
! 1851, July 14-19. 20 453 E. i On top of cape. Not used.
7 1858— 21 E. | S Garﬁdde
8 1873, Oct. 24-27. 21 2605 E. ;W hmbeck U. 8. Coastfa On beach.
| | 1873, Oct. 19-23. 21 46'9 E. l On top of cape. Not used.
9 | 1831, Oct. 14. 2t 360 E. . Lieut. H. I, Nichols, U. S. N. On beach.
! 10 | 189s, Feb. 24-27. 21 558 E. : J. ]. Gilbert, U. S. Coast & G. S. Station on beach, as in 1881.
i
| I

D)-=:—~19°°39-1-2°54 sin (1°25 7 —158°7)

Date. i Obs'd D. p. .Comp'dD., C—O.
[+ [
1783°3 16 39 —17'15 —o0'76
1786°7 18'00 1724 076
1792'3 | 1800 17°42 +0°58
1839°5 19°18 19°75 —O0°57
1842°5 20°00 19°'91 -+ 009
1851°5 20°32 20°39 —O0'07
1858's | 2100 20°73 -4-0'27
18738 | 21°44 2137 007
18818 ' 21+60 2161 —o0'OI
1895°1 I —21'93 —21'87 +006




REPORT FOR 1895—PART Il

APPENDIX NO. 1.

Secular variations of the magnetic declination, dip and intensity—Contiuned.

CAPE DISAPPOINTMENT, WASHINGTON—Continned,

DIP AND INTENSITY AT CAPE DISAPPOINTMENT.

No. Date. ! 0. H. 2N References.
© re
1 1830, Sept. and Dec. 6g 303  ......  ...... D. Douglas. i
2 1839— 69 269  ...... ... Sir E. Belcher. On Baker’s Bay, landing
place.
3 1873, Oct. 22-20. 69 13°7 0°2092 0°5899 W. Eimbeck, U. 8. Coast 8.  On beach.
4 1881, Oct. 13-15. 69 177 02067 0°5346 Lieut. H. E. Nichols, U.S. N. * o
5 1895, Feb. 23-26. 69 16°5 0°2064 0°5833 J. J. Gilbert, U. 8, Coast & G. 8.  On beach.
WALLAWALLA, WASH.
@=46° 03’9 A ==118° 20”8 W. of Gr.
[ Astronomioc atation near court-house.) s
No. Date. D. References and remarks,
Y o s |
1 1853— 19 40 E.| Gov.]J.J. Stevens,at Old Fort. Reductionto Wallawalln -0°S8y. .
1860— 20 30 KE.| S Garfielde.
2 ] 1860— 20 00 E.} ] Mullan, U.S.A.
3 1861 — 20 30 E.| 8. Garfielde, at Old Fort. Reduction to Wallawalla -—0°84.
1881, Sept. 24, 25, 26. 22 o4'4E.! J.S.Lawson, U.S. Coast & G. 8.
4 1881, Sept. 29, 30, Oct. o ¢ Near Old Fort. Reduction
1-2, 19 557E. —0°84.
5 1887, Sept. 16, 17, 109, 21 103 E. | E. Smith, U. 8. Coast & G.S. Court-house block.
D =—17°074 425 sin (1°3 2 --131°°5). Very uncertain,
Date. Obs'd D. 2. Comp'd D. ¢ -0.
[+ o o
1853°0 —20°51 —20°43 -}-0°08
1860°5 20°25 20°82 ~-0°'57
1861°5 21°34 20°87 -+0°47
18817 21'42 21°32 4-0'10
18879 —21'17 —21°28 —0'11
DIP AND INTENSITY AT WALLAWALLA.
No. Date. a. H. Y. References.
o /7
1 1830, July. 70 14 02005 0°5929 D. Douglas. Near Old Fort. Reduction to
J 216 — 42 21 Wallawalla as indicated.
2 1881, Sept. 25, 26. 70 46°5 0°2005 06089 J. 8. Lawson, U. 8. Coast & G. 8. At town,
court-house block.
3 1887, Sept. 16—20. 70 41°2 0°1984 0°5998 E. Smith, U. S. Coast & G.S. Attown, court-
house block.
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VANCOUVER, WASH.
@ =45° 37°°5 A =122° 3¢7°7 W. of Gr.
[Flagstaff ut Fort Vancouver.]
No Date. : D. | References and remarks.
R i -
©° /7 I .
I 1788, Aug. 14. 14 26 E.| Gray. Reduction to Vancouver about -—8’,
2 1839-- 19 22 E. ‘ Sir E. Belcher.
3 1859 21 30 E. | 8. Garfielde.
4 1860— 20 o5 E. | Capt.R. W.Haig.
5 1881, Oct. 26, 27. 20 533 E. | J.S. Lawson, U.S. (_oast & G S.  South of Old Fort.
6 1895, Mar. 1, 2, 3, 4 21 32°4 E. | J.] Gllbel’t L Near station of 1881. In @==
i 45°377'5,A=:122° 39”8,
D= -—17°504- 396 sin (1'20 22 — 141°°3)
Date. Obs'd D. p. Comp'd D. c—o0.
o o (]
17886 —I14'57 Y% —I15°'23 —0'66
18395 19°37 19°24 -For13
18595 21°50 2054  +o'96
1860°s 20'08 20°59 —0'51
1881°8 2089 21°36 —0°47
1895°2 —21°54 -—21'46 --0*08
DIP AND INTENSITY AT VANCOUVER.
No. Date. ©. H. ¥, References.
] /
1 1830, Nov. 69 397 02048 (?) 05893 (?)! D). Douglas. At Jort Vancouver.
2 1839— 6g 222 02063 05855 Sir E. Belcher. At Fort, garden.
3 1860, May 3. 69 17°4 02129 0°6020 Capt. R. W. Haig. At Forl.
4 1881, Oct. 26,27. | ........ 02097  ...... J.S. Lawson, U. S, Coast & G.S. South of
0Old Fort.
5 1895, Mar. 1-4. 69 17°0 0°2091 0°59I1 J. J. Gilbert, U, S, Coast & G. 8. South of
Old Fort.
PORTLAND, OREGON.
P==45° 31771 A==122° 4078 W. of Gr.
[Custom-house.)
No. Date. D. References and remarks.
o 7 !
1 17833 16 E. Deduced from 122 observations made by Spmush navigators |
between San Blas and Nootka. C. & G. S. Rept. for 1888, ‘
Appendix No. 7.
2 1858°5 20 E. Sir E. Sabine’s contribution XIII, to Terr. Mag. Phil. Trans. ,
Roy. Soc., 1872. .
3 1870, Aug. 19, 23. 22 21 E. G. Davidson, U. 8. Coast 8. In ¢=45° 3172, A -= 122° 41/,
4 1880, Apr. 3o. 22 53 E. W. H. Dall and M. Baker, U. S. Coast & G. S. In g =45°31""5,
A :=122°0""5.
5 1881, Aug. 4, 5, 6. 22 12 E. J. S. Lawson, U. S. Loast&(‘, S. Ing:=45°3172, A= 122° 42776,
6 1886, June 17,18, 19,20. { 22 o07'8 LK. G. Davidson, *¢ “ Station of 1831. ;
1887— 22 30 Ii. | Surveyor- -General of Oregon. Station of 18g1.  Conununicated
by W. Thiel, July 20, 1888. [Not use.l—Sch.] ;
7 1887, June 24, 25, 27. 22 ooo I, E.Smith, U. S, Coast & G. S. Custom-hiouse square - :45°317°1,
: A = 122° 407°8.
8 1888, June 12, 13, 14. 21 42°5 I3, R. A. Marr, U. S. Coast & G. S. Station of 1887, custom-house
: square.
1895, Febh. 20, 21, 22, 22 24'5 E. ' J. 1 Gﬂbcrt U S Loast & G. 8. Custom-house square. !
9 1895,Mar. 6,7, 8 22 11°4 E. b In City Park, ¢ =45° 3174, |
A=—122° 427°2 !
|
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Seculur variations of the magnetic declination, dip and intensity—Continued.

D=—19°05+43°41 sin (1°3m-~159°°1).

PORTLAND, OREGON—Continuned.

Approximate expression.

Date. Obs'd D. p. Comp'd D. C—0.
o o o
1783°3 —16°00 —15'94 +4-0°06
1858°5 20'00 20°'85 —o0°85
18706 22°35 21'57 “+0°78
1880°3 22°88 22°01 —+0°'87
1881°6 22°20 22°06 +4-0'14
18865 22'13 22'22 —0°09
1887'5 22°00 222§ —0'25
18884 21°71 2227 —o0°'56
18952 —22°'30 —22°41 —oO°I1

DIP AND INTENSITY AT PORTLAND.
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No. Date. © H. E References.
© /
1 1858, July. 69 31 ...... ... D. Douglas,
W. H. Dall and M. Baker, U. 8. Coast & 5. 8.
2 1880, May 1. 69 356 02035 0°5837 West of Clarendon Hotel,
J. 8. l.awson, U. 8. Coast & (5. 8. In court-
3 1881, Aug. 5, 6 69 242 0°2069 0°5882 house block.
G. Davidson, U. S. Coast & G.S. 1n court-
4 1886, June 17-19. | ........ 02056  ...... house block.
E. Smith, U. S, Coast & G. S. Incourt-house
5 1887, June 24-28. 69 24'I 02061 0°'5859 square.
R. A. Marr, U. 8. Coast & G. 8. In court-
6 1888, June 12-14. 69 296 02061 0°5884 house square.
J. J. Gilbert, U.S. Coast & G. 8. In court-
1895, Feb. 20-22. 69 31°5 0°2043 05840 house square.
7 { J. ]. Gilbert, U. S. Coast & G. In City
1895, Mar. 6-8. 68 487  o-2165 0°5990 Park. Apparently a dxsturbui locality.
SALT LAKE CITY, UTAIIL
@==40° 46"'1 A—-111° 5378
[ Astronomioc station, Temple Square. ]
No. Date. D. References and results,
o /
’ 1 1850— 15 34 E.| Maj. W. H. Emory.
2 1866, Aug. 16 30 E.| J. W.Fox.
f3 1869, May 6-15. 16 36'4E.| G.W.Dean and F. H. Agnew, U. S. Coast S.
‘ 4 1872— 17 o1 E.| Reportof Chief of Engineers. U.S. A.
1878, Aug. 15. 16 48'1E.| Dr.’T. E. Thorpe.
| 5 {1878, Oct. 26, 28, 29. 16 44'2E.| J.B.Baylor, U.S. Coast & G. S.
6 1881, May 12, 13, 14. 16 284 E.
Py 1383, Nev. 15, 16, 17. 16 141 E.
( 8 1884, Oct. 22, 23, 24. 16 136 E. [ + W. Eimbeck, U. 8. Coast & G. 8.
9 1885, Nov. 5-10. 16 293 E.
i 10 1887, Nov, 8-11. 16 3061*.
B ¥ 1892, May 26-30. 16 34'71.| R.L. Faris, U, 8. Coast & G. S.,at Waddoup, p=40° 54”3, A=
I 111° 53/°2, Reduction to Tunple Square, about - 87,
2 1893, June g-10. 16 17°0E. | W. Eimbeck, U. 8. Coast & G.S. At Temple Square station.
‘ ! {1893, June 6, 7, 8. 16 2771 E. 0 R L. Faris, ¢ ¢ At Salt’ Lake University, ¢ =
‘ 40° 46’4 A=_111° 5471
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SALT LAKE CITY, UTAH—Continued.

D=—12°50-44"11 sin (13 2 —126°4)

Date. Obs'd D. p. Comp'dD. C-—O. i Date. Obs’d D. p. CompdD. C—O.
I o o ° [ ) [
1850's | —15'57 Y% —I1583 —o0°26 18839 —16°24 —16°57 —0°33
18666 | 1650 16°'47 4003 1884°8 16723 16°'56 —o0°33
18694 16761 16'53 4008 1885°9 16°49 16°54 --0°05
1872's | 17702 16°58  +0'44 1887°9 16°51 16°51 0°00
18787 &+ 1677 1661 +o0'16 | 18924 16°44 16°39  4-0°05
1881°4 | —16°47 —16'60 —O°I13 1893°4 —16°45 —16°36 H-0'09
DIP AND INTENSITY AT SALT LAKE CITY.
No. Date, e. .H. F. Referencess.
o 7 oo ‘
I 1869, May 6-19. 66 582 02326 0°5946 G. W. Dean and F. H. Agnew, U. 8. Coast
S.  In Temple Square.
2 {1878, Aug. 14, 15. 67 0273 02308 0'5916 Dr.T. E. Thorpe. Eastof President’shouse.
1878, Oct. 25-31. 67 059 0°2299 0°5908 J. B. Baylor, U. S. Coast & G. S. On Fourth
Temple st.
3 1881, May 12-14. 67 o02°1 02308 0'5915 W. Eimbeck and R. A. Marr, U. S. Coast &
G. S. Temple block.
4 1883, Nov. 15-17. 67 o1'2 0°2293 0°5873 W. Eimbeck and G. F. Bird, U. S. Coast &
G. S. Temple block.
5 1884, Oct. 22-24. 67 o052 0°2295 0°5895 W. Eimbeck and G. F. Bird, U. S. Coast &
G. S. Temple block.
6 1885, Nov. 5-10. 67 o1ro 0'2303 0'5895 W. Eimbeck and G. ¥. Bird, U. S. Coast & |
G. S. Temple block. i
7 1887, Nov. 8-14. 67 034 0°2303 0°5908 W. Eimbeck and J. H. Turner, U. S. Coast
& G. 8. Temple blook.
8 1893, June.-6-8. 67 052 0°22971 0°'5884 R. L. Faris, U. S. Coast & G. 8. University.

Between the years 1878 and 1893 the dip appears to have been nearly unchanged.
of O for this period is 67° 03’-3.

H=02347—0'000 134 M

Date. Obs’d H. Comp'd H. Cc—o0.
1869°4 0°2326 0°2321 —0°000§
18787 0°2303 o9 + 6
18814 02308 o5 - 3
18839 0°2293 o2 + 9
1884°8 0°2295 o'2301  + 6
1885°8 0°2303 02269 — 4
1887°8 0°2303 97 — 6
1893°4 0°2291 0.228g —o0'0002

The value
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|
,«

P=40 °26""3 A=124° 24”°3 W. of Gr.
[Light-house.]
No. Date. D. i References and remarks,
J
o / :
1579 (?). 9 E. | Sir F. Drake. Not used. i
1693— 2 " G. . G, Carreri. Defective value, not used. |
I 1783°3 14 10 L. Deduced from 122 observations by Spanish navigators along |
the coast from San Blas to Nootka. C. & G. S. Rept. for |
1888, Appendix No. 7. !
2 1786, Sept. 7, 8. 14 54 E. La Perouse. |
{1792, Apr. 18, 16 E., ’ Reduction to the cape, about —o0°.25 !
3 1792, Apr. 19. 15 E. ’ ] . ‘ e ¢ —o0%20 ;
1792, Apr. 22. 16 E. [ Capt. G. Vancouver. o R “ 010 (
4 1794, Oct. 3. 14 E.l ‘e oo ‘O fo%a2 '
5 1854, Apr. 25to May 2. 17 o4's E.i G. Davidson, U. 8. Coast 8. Reduction to the cape, about I
-} 0°°13.
6 1896, Apr. 7, 8, 9, 10. 18 oo's E. G. Davidson and 1. Morse, Ui. S. Coast & G. S. Near the !
: | light-house. l
D —=—15°25-1 2°45 sin (110 m—128°'0). Very uncertain,
Date, Obs'd D. p. CompdD, C—O
[+ o ]
1783°3 —14°17 —14'36 —o'19
17867 1490 14’51 +-0°39
179273 15'78 1477 +-1°01
17947 13°88 1488 —1'00
1854°3 16°93 1730 —o0°37
1886°3 | — 1801 —17'70 +40°31
DIP AND INTENSITY AT CAPE MENDOCINO.
No. Date. 0. H. F. References.,
| —
o /
1 1886, Apr. 7-10. 64 237 0°2403 075560 G. Davidson and F. Morse, U. S. Coast &
G. S. Near light-house.
J
SAN FPRANCISCO, CAL.
@ ==37° 477'5 A:=122° 27773
[Presidio.)
No. Date. D. References and remarks.
] 14
1 1783°3 12 55 E. Deduced from 122 ohservations made by Spanish navigators
along the coast from San Blas to Nootka, C. & G. 8. Rept.
for 1888, Appendix No. 7.
2 1792, Nov. 20, 12 48 E.| Capt. G. Vancouver. On board ship.
1816, Oct. 16 o5 E.| Von Kotzebue. Not used.
3 1818, Sept. 20 (0. s.). 15 E.| V.M Golovnin,
1824-— : 16 1. i Von Kotzebue. Not used.
4 1827— 15 27 LE.| Capt. F. W. Beechey,
5 1829, Dec. 6. 14 55 E. } 5
2 1830,— w4 51 B A‘. Erman.
1837— 15 20 E.| Sir E. Belcher.
7 1837— 15 oo E.| Du Petit Thomas.
8 1839— 15 20 i Sir E. Belcher.
1841, Oct. 15 30 E. }
9 { 1842, Jar, 13 30 E. Duflot de Mofras.
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SAN FRANCISCO, CAL.—Continued,
’ No. Date. D. References and remarks.
| o 7
. 10 1849-50. 15 41 E Com. Ringgold, U.S. N. On Alcatraz Island.
i ;2522’, };Ieb. ;8—28. ;5 ’;’gg% All observations by G. D
Co1d 052, Mar. 24. 5 e | t G. Davidson, U. S. Coast S. were made at Presidio of San
i 1852, Apr. 21. 15 278E Francisco
| 1852, May 28. 15 31'TE :
) 1858, June 3-8. 15 494 E . Dupont street, near Catholic Church.
i 12 { 1858, June 10-12. 15 562 E K. Friesach. Stockton and California streets.
N 1866, June 26. 16 255 E Prof. W. Harkness, U. S. N. On Yerba Buena Island.
4 1871, Dec. 14, 15, 16. 16 23°1 E. | ] All observations since 1871 at Presidio.
5 1872, Oct. 26, 27, 28. 16 257K
‘1873, June 25, 26, 27. 16 254 E
16 1873, Aug. 19-23. 16 240E. |} G. Davidson, U. S. Coast S.
1873, Nov, 12-16. 16 254E
1874, Jan. 10-14. o T
7 { 1874, Feb. 19, 20, 21. } 16 269F J
18 1879, Mar. 12-15. 16 340E G. Davidson and B. A. Colonna, U. 8. Coact & G. S.
. { 1880, Sept. 25-26. 16 283 E Lieut. H. E. Nichols, U. S.
9 1880, Nov. 20. 16 39'sE.| W. H. Dall and M. Baker, U b Coast & G. S.
1881, Mar. 30,31, Apr. 1. | 16 33°3 W. Eimbeck, e u
1881, Apr. 26, 27. 16 319 . <
20 1881, July 12, Nov. 1. 16 322 Lieut. H. E. Nichols, U. 8. N.
1881, June 22, 23, 24, 16 182 J. S. Lawson, U. S. Coast & G. S.
| Dec. 1, 2, 3.
Co21 1883, June 3. 16 386E R. A. Marr, U. S. Coast & G. S.
I 22 1884, Sept. 5-16. 16 323E
{23 1885, Aug. 4-12. 16 334 E
|23 | ige, Apr iz 18 335511 G. Davidsoh, U.S. Coast & 6.5,
l 26 1888, May 28-31. 16 339 E.
P27 1889, Apr. 24-29, May 1.| 16 36°3E.
| 28 1890, Oct. 18-27. 16 383E.| ] J. Gilbert, U.S. Coast & G. S. (G. Davidson, in charge).
29 1891, Sept. 29, 30, Oct. 1.| 16 39 7 E.
| 30 1892, Nov. 3-8. 16 4o0°s E.
P { 1893, Mar. 28, 29, 30. 16 4o 7 E. | t F. Morse, U. 8. Coast & G. S. (G. Davidson, in charge).
{3 1893, Nov. 29, Dec, 4-5. 16 426 E.
.32 1894, Oct. 30, 31, Nov. 1.| 16 446 E.
| 33 1896, Jan. 7, 8, 9 16 46'2E.| F.Morse, U.S. Coast & G. S.

D= —13°73 + 2°94 sin (095 7 — 135°°3) + 0056 sin (20 mz +- 8§7°)
[N. B.—The second periodic term applies after 1872.}

Date. Oobs'd D. p. Comp'd D. c—0. Date. Obs’d D. p. Comp'd D, Cc—o0. C—O.*

\ o o (<] o o L] o
! 17833 -~12°gT ~—12°81 4-0'10 18740 ~—16°45 —16'45 000 —0'03
I 1792'9 12°80 13°27 —0'47 18792 16°57 16°53 -}-o0°04 0'00
| 18187 15'00 14°50 -}-0°50 1880°8 16°56 16°56 0°00 —0'02
| 1827°§ 15°45 14°90 —+0'55 1881°5 16°48 16°56 -0'08 —o0'08
18299 14'92 15°01 --0'09 1883°4 16°64 16°59 —+—0'05 +0°08
1830°5 14°85 15°03 --0°18 18847 16°54 16°60 —o0'06 —oor1
183575 15°17 1533 —o0°16 1885°6 16°56 16°61 ~0'0§ 000
18395 15°33 15°41 ~—0'08 1886°3 16°55 16°62 —o0'07 -—o'or
184149 15°50 15°50 0°00 1887°9 16°56 16°63 —oro7 —o'02
1850°0 15°68 15°80 —0'12 1888°4 16°57 16°63 —-0"06 —0'02
18523 | 1548 15°88 —0'40 1889°3 16760 16°64 —0'04 --0'Ul
18584 15°88 16°07 --0'19 18go°8 16°64 16°65 —0'0l —o'ol
1866°5 . 142 16°28 -lo'14 18917 16766 16°66 000 —0°'02
18719 16°38 16°41 —0'03 18928 16°67 16°66 ! oo1 ~--0'03
1872°8 16°43 16°42 +4-001 18936 16°69 16°66 --0'03 —0'02
1873°7 —16°41 —16°44 —0'03 1894'8 16°74 16°67 “+o0'07 +4-0°01
, 1896°0 —16°77 -16°67 +o'10 +o'05

* When gecond penodic term is npplled
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SAN FRANCISCO, CAL.—Continued.
DIP AND INTENSITY AT SAN FRANCISCO.

No. Date. e, H. ¥ References.
o /7
T 1815, Nov. 1. 62 46  ...... el Von Kotzebue.
o2 1820— | i o 0°5533(?)] A.Erman,
| 3 1831, Feb. 62 58(?) 02534 (2) 0'5574(?)| D. Douglas.
4 1837— 61 538 ...... ... Sir E. Belcher.
5 1839— 62 058 02547  0°5445 “ ‘ . .
6 1852, Feb. 11, 12. 62 212  ......  ...... F. A. Roe and G. Davidson, At Presidio.
7 1858, June 5-13. 62 47 0°2571 0°5621 Karl Friesach. Mean value from two locali-
ties—Dupont and California streets.
8 1866, Jnne 26. 62 22 02602 0’5610 Prof. W. Harkness, U. S. N. On Yerba
Buena Island.
9 1873, Nov. 13-20. 62 05°1 0°2556 0°5460 G. Davidson and 8, R, Throckmorton, U. 8.
Coast 8. At Presidio.
. W. H. Dall and M. Baker,U. S. Coast & G. S.
10 18§0L2A6]?r.1\}:-’2f6‘_lsepl.. } 62 189 0°2542 0'5471 At Presidio. ’
4720 Nov. 16-19. H. E. Nichols, U, 8. N.
11 1881, Apr.-Dec. 62 265 0°2539 0°5488 Wm. Eimbeck, R. A. Marr, U. S. Coast &
l G. 8., and H. E. Nichols, U. 8. N. At
Presidio. .
l 12 1882, Apr. 17, 18. 62 25'S  ...... ...... J. 8. Lawson,U. 8. Coast & G. S. At Presidio.
S 1883, June 2-5 | ........ 0°2527 ... R. A. Marr, *¢ ¢ ‘ e ‘o
14 1884, Sept. 5-24. 62 202 0°2529 0°5448 G.Cl);vidz(inpanq1_1’. Morse, U, 8. Coast &
5. S. residio,
15 1885, Aug. 4-12. ( ........ 0°2530 ...... G.GDz%vi(Lj{)tquu"l I'F' Morse, U. 8. Coust &
. 8. residio.
, 16 | 1886, Apr. 21-24. | 62 566 02539 05437 I'. Morse, U. 8. Coast & G. 8. At Presidio.
P17 1887, Nov. 15-1q. 62 250 0°2529 0'5462 oo ¢ ¢ e ‘: “‘
[ 18 1888, May 28-31. 62 234 02528 0°5454 o ‘e b ‘e ¢ ¢
| 19 1889, Apr. 24, May 1. [ 62 242 02526 0'5453 o “ ¢ ‘o ‘e ‘e
| 20 1890, Oct. 18-22, | 62 287 02533 0°5482 J. J. Gilbert,* ¢ ¢ ‘ “
f 21 1891, Sept. 2g-Oct. 1. ‘ 62 302 072520 0'5458 F. Morse, * ‘e t ‘! :‘
22 1892, Nov. 3-8. 62 282 0'2517 0°5446 o ¢ ¢ ¢ o ¢
I’ 23 1293, 1(\)Iar. 28—{}0. i 22 29°5 0°2511 0'5437 :: :: :: :: :: :: ::
24 1894, Oct. 30-Nov, 1. 2 29'0 0.2314 0.544. . . . Ny iy Ny .
L—zs 18g6, Jan. 7, 8, 9. | 62 283 02522 0°5457
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Omitting values of 1815 and 1831, the remaining 20 observations give:

-

Date. Obs’d €.

©=62°239+ 0011 3 M—0"000 168 m?
H=o0'256 83—0"000 090 5 7 — 0’000 005 10 #?

Comp'd 9.

C—0. ‘l

.
18375 | 6190
1839°s | 62730
1852°1 6235
18584 6278
1866°5 62'37
1873°9 62°08
1880°7 62'32
1881°5 6244
18823 6242
18847 6234
1886°3 6228
18879 62°42
1888°4 62°39
18893 62°90
1890'8 6248
1891°7 62°50
18928 62747
18936 ! 62'50
1894°8 6248
1896°0 6247

(o]
62'07
62°'10
6226
6232
6238
62°41
6243
62°43
6243
6243
62743
62°42
62°42
62°42
6242
62°42
0241
62°41
62°41
62°40

i
o

+-017
0°00
—o0'09
—0'46
+o'or1
+0°33
+4-0°11
—0°'01
—o'ol
4009
+0°15
0'00
+003
+ o002
—o00b
—o008
—o0°'06
__0'0()
—0'07
—0'07

Date Obs’d 1. Comp'd H. C—0.

1 1831°1 0'2534 0'2533 —0°0001 |I
1839°5 547 553 - 6
185874 571 572 - 1
1866°5 602 s6g — 33
1873°9 556 561 4 5
18807 542 548 4- 6
1881°3 539 546 7
18834 527 541 4 14
1884°7 529 538 - 9
18856 530 536  + 6
1886°3 529 53 + 5
1887°9 529 529 o
18884 528 528 o
1889°3 526 525  — 1
1890°8 533 521 — 12
189177 520 517 — 3
18928 517 514 - 3
1893°6 511 511 s}
18948 514 507 — 7
18g6°0 0'2522 0°2502 — 0'0020

L
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COMPUTED DECENNIAL VALUES.
Date. D. ) H. F.
o -]
1830 —15°0I 61°95 0°2530 0°5380
1840 15°43 62°11 54 460
1850 1580 24 68 514
1860 16°11 ‘34 72 540
1870 16°36 ‘40 66 539
1880 16'57 ‘43 50 510
1890 16°64 42 0°2523 449
1900 —16°7 62°38 0°2486 0'5362
MONTEREY, CAL.
P=36° 36”1 A=121° 537°6 W. of Gr.
[Custom-house.]
No. Date. D. References and remarks,
o 7/
oI 17833 12 26 E. | Deduced from 122 observations by Spanish navigators along the
: coast from San Blas to Nootka. C. & G. S. Rept. for 1888,
i Appendix No. 7.
Co2 1786, Sept. 14, 15. 11T 48 E. La Perouse.
3 1791, Sept. 23. 10 56 E. Don A. Malaspina.
4 1792, Dec. 12 22 K. .
s 1794, Nov. 13. 12 22 B } Capt. G. Vancouver.
1818, Sept. 16% E. | Capt. V. M. Golovnin. Not used.
| 1827— 15 38 E.| Capt. F. W, Beechey. Not used.
L6 1837— 14% E. | Du Petit Thouars.
7 1839— 14% E. | Sir E. Belcher.
8 1841— 15 E. Duflot de Mofras.
9 1843— 14 E. | T.A.Dornin.
! 10 1851, Feb. 8. 14 5§83 E. | G.Davidson, U.S. Coast S. At Point Pinos.
¢ II 1854, May 29, 30. 14 58'9 E. | Lieut. W. P. Trowbridge, U. S. Coast S. Near Barracks of Re-
; doubt.
i 12 1873, Aug. 30, 31, Sept. 15 553 E. G. Davidsonand 8. R. Throckmorton, U. S. Coast S. Near astro-
1. nomic station.
13 1881, Apr. 20. 1s 539 E. Lieut. H. E. Nichols, U. S. N. In redoubt.
14 1896, Jan. 14, 15. 16 146 E. F. Morse, U. S. Coast & G. S.
D=—13°254 283 sin (110 m—144°0)
Date. Obs'd D. p. Comp'd D. Cc—o. Date. l Obs'd D. 4. Comp’'d D. Cc—o0
o o ] [ ] o
17833 —I12°44 Y —I11°53 +o°91 1841°5 —15'00 —14°52 +0°48
1786°7 11'8o 11°69 4-0.11 1843°5 14°00 14°61 —o0'61
1791°7 10°93 11°92 —o0'99 1851°1 14.97 14'96 +o’or
1792°9 12°37 T 11°98 “+0°39 1854°4 14°98 15'10 —o0°12
1794°9 12°37 12'07 o030 1873.7 15792 15°78 +o0°17
1837°5 14°50 14°32 +o018 1881°3 15°g0 16°04 —0'14
1839°5 —14°22 —14.42 —o0°'20 18g6°0 -—16'24 —16'08 “+o'16
|
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Secular variations of the magnetic declination, dip and intensity—Continued. -

MONTERLY, CAL.—Continued.
DIP AND INTENSITY AT MONTEREY.

No, Date. e, H. 3 References,
[+ i /7
1 1791, Sept. 23. 60 562(?)...... ...... Don A, Malaspina.
2 1792, Dec. 63 00's  ...... ... Capt. G. Vancouver.
3 1794, Nov. 63 00  ...... ... o ¢
4 1818, Sept. 64 15(?) ...... ...... Capt. V.M. Golovnin. At the Presidio.
5 1831, Jan. 62 o07's5 02595 (?) 0'5550(?)| D. Douglass. Near landing place.
6 1839— 61 036 (?) 0'2612(?) 0°5398(?)| Sir E. Belcher, * o “
7 1843, Sept. 19. 61 589 ...... ... T. H. Perry.
8 1854, May 19-25. 60 595 0°2675  0°5516 Lieut. W, P. Trowbridge, U. 8. Coast 8. At
the barracks of redoubt.
9 1873, Sept. 1, 2. 61 125 02626 0°5452 S. R. Throckmorton, U. 8. Coast S. At Point
: Pinos.
10 1881, Apr. 19, 20, 61 12°7 02611 05422 Lieut. H. E. Nichodls, U.S. N. At the bar-
racks.
11 1896, Jan. 14, 15. 61 159 02597  0°5402 F. Morse, U. S. Coast & G.S. Near station

redoubt.

©=61°'55 — 0°016 6 1 -|- v°’000 180 M:?

H = 02640 -] 0000 123 22— 0°000 005 2 13

Date. Obs'd ©. Comp'd ©. Cc—0. Date. Obs’d HI.  Comp'd . Cc—o.
° ° ° 1831°0 0°2595 02598 -} 0°0003
1793°0 63°01 6308 ~+o'07 1839°5 0'2612 0°2621 4 o9
1794°9 6300 6301 ~- 001 1854°4 0'2675 0°2644 — 31
1831°0 62.12 61°93 —o'19 18737 02626 02640 -} 14
1843°7 61°98 61°66 -—0"32 188173 0'2611 02627 + 16
1854°4 60°99 61°48 -} 049 18g6°0 0°2597 0°'2585 —0°0012
18737 61°21 6126 --o'0s
1881°3 61°21 61-21 0’00 T
18960 6126 61°17 —0°09
COMPUYTED DECENNIAL VALURS,
Date. . o, . X,
o o
1830 —I13°93 61°95 0°2594 0°5516
1840 14°45 61'73 622 536
1850 14°91 6155 640 542
1860 15°32 61°40 647 529
1870 15'65 61°29 644 505
1880 15°89 61,21 630 461
1890 16'04 61°17 605 402
1900 —16°1 61°17 02570 0'5330
SANTA BARBARA, CAL.
Pp=34° 24’2 A=119° 4370 W. of Gr.
[Astronomic station.]
rNo, Date. D. References and remarks,
o 4 :
1 1714°8 7% E.| Sauvague le Muet.
2 17833 11 22 E.| Deducedfrom 122 observations made by Spanish navigators along
the coast from San Blas to Nootka, = C. & G. S. Rept. for.1888,
Appendix No. 7.
3 1793, Nov. 10 15 E.: Capt. G. Vancouver.
4 1839— 13 28 E.{ Sir E. Belcher.
5 1869, Nov, 16-19, 15 11'9 E.| S.R.Throckmorton, U. S. Coast 8. (G. Davidson in charge. )
6 1881, Apr. 14. 14 519 E.| Lieut. H. E. Nichols, U. 8. N.

S. Doc. 25——19
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SANTA BARBARA, CAL.—Continued.
D=—=—11°524 332 sin (1'10 M —123°'1)

Date. Obs'd D. p. Comp’dD. C—O.
° -] o
17148 | — 750 ¥ — 819 —067
1783°3 11°36 10°58 o078
1793°8 10°25 11'23 —o0'g8
1839'5 1347 % 1388 —o'4r
1869°9 15720 Y% 1478 +4-0°42
18813 —14°87 —14°80 +-0°07
DIP AND INTENSITY AT SANTA BARBARA.
No. Date. o. H. B, ! References.
o !
1 1831, May. 60 48 02702 0'5539 | D. Douglas.
2 1839— 58 541 0'2732 0'5289 Sir E.Belcher. At landing place.
3 1869, Nov. 20-25. 59 160 0°2751 0°'5383 G. Davidson and S. R. Throckmorton, U. S.
Coast S.  On spur of hills,
4 1881, Apr. 13, 14. 59 19°2 0'2707 0'5305 | Lieut. N, E. Nichols, U.S. N, West of Long
i Wharf.
H =0"2760 4 0°000 139 #12 — 0'000 00g 7 1%
Date. Obs'd II.  Comp'd H. C-—O0.
1831°4 0'2702 0°2700 —0°0002
1839°5 32 3+ 3
18699 51 49 — 2
1881°3 0°2707 02708 -}-0 0001
SAN DIEGO, CAL.
@==32° 3978 A=117° 14/°8 W. of Gr.
[New light-housc, Point Loma.]
;’ No. Date. D. References and remarks,
i
o ’
1 17148 6 .| Sauvague le Muet.
2 17833 10 26 E Deduced from 122 observations made by Spanish navigators
along the coast from San Blas to Nootka. C. & G. S. Rept.
for 1888, Appendix No. 7.
3 1792— 11 E.
1793— 1 E. }Capt. G. Vancouver. Not used.
4 1839— 12 20'6E.| Sir E. Belcher.
1841— 11 E.| Duflot de Mofras. Not used.
5 1851, Apr. 28 to May 7. 12 28-:8E.| G. Davidson, U. S. Coast S. At La Playa, Point Loma.
6 1853, Oct. 15. 12 31718 Lieut. W. P. Trowbridge, U. 8. Coast S. At La Playa, near
custom-house.
7 1866, June 15. 13 094 K W. Harkness, U. 8. N. At La Playa.
8 1871, May 28, 29, 30. 14 46°7E.| G. Davidson, U. S. Coast S. At New San Diego in @=32°
437°1, A==117° 09’*7. Reduction to La Playa, Point Loma -
34’. [See below for 1892.]
9 1872, Nov. 19, 20, 21. 13 19°4E.| G. Davidson and S. R. Throckmorton, U. S. Coast S. Near La
Playa.
1879— 12 55 E.| Capt. W. A. Jones. Not used. .
1881, Jan. 13 30 E.| C.R. Gutheil, survey of the light-house reservation. Lieut.
10 Col. Williamson, U. 8. E., in charge.
1881, Apr. 6. 13 276 E.| Lieut. H. E. Nichols, U. 8. N.
8¢ 1888, June 16, 17. 13 o4°2FE.|{ Lieut. C. F. Pond, U. S. N. o rns I
1 H p— . J— Lo} B
1892, Feb. 1-5. 13 56'4E. || C-R Putnam, Ao ’t’/{ Fark, Sen Diego, p=32° 4374, A=117 i
12 {1892, Feb. 8, g. 13 22°1E, U. S. Coast At La Playa, Point Loma, ¢=32° 42”2, A=117°
& G. S. 147°5




REPORT FOR 1895—PART II. APPENDIX NO. 1.

291

Secular variations of the magnetic declination, dip and intensity—Continued.

SAN DIEGO, CAL.—Continued.

D=—10°30+ 304 sin (1'10 m—117°°6)

Date. Obs'd D. p. Comp'dD. C—O. Date. Obs'd D, p. Comp'dD. C-—O.
o o -] o o o
1714'8 — 600 Y — 727 —127 1866°4 —13'15 —13'30 ——0'I4
1783°3 1043 1 972 071 1871°4 14°21 13°33  +0°'88
1792°5 11’00 Y% 1026 -}0°'74 1872'9 13°32 13°33 —O°0OI
1839°5 12°34 12°65 —0°31I 18812 13°48 13°32 +o0'16
1851°3 12°48 13'03 —O°55 18885 13°07 13°24 ~—0°17
1853°8 —I12°83 —13'09 —o°'56 |l 1892'1 —13'37 1% —I13°18 019
]
DIP AND INTENSITY AT SAN DIEGO.
No, Date, e. H. K, References,
o I's
1 1793, Nov. and Dec. 59 I3 c...e. ... G. Vancouver.
2 1839— 57 061 02832 0°5214 Sir E. Belcher. On tonguc east side.
3 1849— 57 33 ceieee aeneen W. H. Emory, U. 8. and Mex. Boundary
Survey.
4 1853, Sept. and Oct. 57 386 02891 0°5402 Lieut. W. P, Trowbridge, U. S. Coast S. At
La Playa.
5 1866, Jumne 16. 57 54 0°2887 0°5433 Prof. W. Harkness, U. 8. N.
6 1872, Nov. 22, 23. 57 568 0'2840 0°5351 S. R. Throckmorton, U. S. Coast S. At La
Playa.
7 1881, Apr. 5, 6. 57 512 02814 0'5289 Lieut. H, E. Nichols, U.S. N, At La Ilaya.
8 1888, June 16, 17. 57 566  02932(?) 0'5524(?) Lieut. C. F. Pond, ¢ oo u
2 . . . G. R. Putnam, U. S. { At La Playa.
1892, Feb. 8, q. §8 o1'6 02785 0°5259 Const & G. S. H at City Park 0°2795.

Omitting the observations of the dip in 1793 and of the horizontal component of the force in
1888, ax defective, the above observations are represeuted by—

©=57°"510+4 0029 25 77 —0'000 452 1¢*
A =02869 4 0°000 2 22 —0°000 010 3 M?

Date. Obs’d @.  Comp'd @, C—-0, F Date, Obs’d H. Comp'd H. Cc—o0.
°. ° ° 1839°5 0'2832 02837 --0"0005§
1339°5 5710 57°15 +o'os 18538 91 75 — 16
1849°5 57°55 57'50 ~ —o0°05 1366°4 87 74— 13
18538 57°64 57°61 —0°03 1872°9 40 61 + 21
1866°4 57°90 5787 —o003 1881°2 02814 02831 + 17
1872°9 57°95 5794 —o’ol 1892°1 0°2785 02771 ~—0'0014
18812 | 5785 57°98 4013 -
18885 57'94 57'97 +o0°03
1892°1 5803 57°94 —o0'09
COMPUTED DECENNIAL VALUES.
Date. D. . H. F.
o o

1830 —12°27 5674 ciiiie weennn

1840 12°67 5717 0'2839  0'5237

1850 12'99 57°51 869 341

1860 13°21 57'76 879 397

1870 13°32 57°91 868 398

1880 13:32 57°98 836 349

1890 132 5796 784 248

1900 —13 57°84 0'2711 0°5093
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Secular variations of the magnetic declination, dip and intensity—CQOontinued.

EL PASO AND FORT BLISS, TEX.

Pp=31°45’"5 A=106° 29"'1 W. of Gr.

[Fort Bliss.]

No. Date. D. References and remarks,
° /
1 1852— 12 24 E.| W.H. Emory At Frontera. —31° 49/, A=106° 2¢’.
2 1855, Jan. 11 55 E. e ¢ Initial pomt of boundary survey, ¢ =:31°
47/, A==106° 28/,
3 1859, Jan. 20. 12 25°0 E.| J. H. Clark, Commissioner. At Frontera,
4 1878— i2 252 E.| Reportof Chief of Engineers. At Fort Bliss.
5 1884, Apr. 8. 12 o5 E.| G. Dav1dson,U S. Coast & G. S. North of R. R. depot, p=
31° 457°5, A= 106° 27/,
6 1888, Dec. 1, 2. 11 53°8L.| J. B. Baylor,U S.Coast & G. S. On U. 8. reservation, ¢p=—31°
45”5, A= 106° 2973,
7 1892, May 4, 5, 6. 11 456 E.| O. B. French, U. S. Coast & G S. Station of 1888,
8 189s, Apr. 17, 18, 19. 11 460E.| L. bmlth e “ in City Park, ¢p=
31° 457°5, A== 106° 2972,
DD=-—-8°50--388 sin (1°2 m-—110°'1)
Date, Obs'd D. p. CompdD. C—O.
o o [+]
1852°5 —12°40 —12°21  -}oO'19
1855°0 11°92 12726 —0'34
18591 12°42 12°'33 009
18785 12°42 1226 4-0'16
18843 12°08 12°'12 —0'04
18889 11°90 1197 —o0'07
18922 11°76 11°'84 —o008
18953 1177 —i1'70 4007
DIP AND INTENSITY AT EL PASO AND FORT BLISS.
No. Date. . 38 ¥, References.
[~} s
I 1852— 59 05  .oiiee aea... W. H. Emory, U. 8, and Mex. Boundary Com-
mission. At Frontera.
2 1888, Dec. 1, 2. 58 523 02802 0°5420 J. B. Baylor, U. 8. Coast & G. S. At reserva-
tion.
3 1892, May 4-6. 59 00§ 02808  0°5454 O.B.French, U. 8. Coast & G. S. Atreserva-
tion.
4 1895, Apr. 16-18. 59 030 02801 0°5446 E. Smith, U. S. Coast & G. S. In City Park.
CERROS ISLAND, LOWER CALIFORNIA, MEXICO.
@==28° o4’/ A=115° 12/ W, of Gr.
{AMorro Rodondo Bay.]
No. Late. I References and remarks,
o s
bs 1714, Oct. 17. 2 E.| Sauvague le Muet. Reduction to Cerros Island +- 0°°25.
2 1783°3 8 26 F.| Deduced from 112 observations made by Spanish navigators along
the coast from San Blas to Nootka. C. & G. S. Rept. for 1888,
1ppendlx No. 7.
3 1839— "To 46 E.| Phil. Trans, Roy. Soc. At San Bartolome Bay. Reduction to
Cerros Island — 8/,
{1873, Feb. 17, 18. 11 452E.| Wm. Eimbeck, U. S. Coast S. At Cerros Island.
4 1873, Sept. q. 12 03'5E.| Lieut.Z. L. Tanner and E. J. Young, U.S.N. At Cerros Island
5 1874, Dec. 28. 12 092E.| Lieut. J. E. Craig and C. Seymour, .S.N. “
6 1881, Mar. q. 11 586 E.| Lieut. H. E. Nichols, U.S. N ¢ ¢ ¢
Mar. 26, 29. 1T 40'5E. : -
7 1888{ May 31, ]gne L I ‘3182 E. }Lleut. C.F.Pond, U.S.N. In Morro Rodondo Bay.
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Secular variations of the magnetic declination, dip and intensity—Continued.

CERROS ISLAND, LOWER CALIFORNIA, MEXICO—Continued.

D=—17°40 + 4°61 sin (I‘05 mw — 1070.0)

Date. Obs'd D. p. CompdD. C—O.
o o (<]

17148 | — 175 ¥ —309 —I'34
17833 843 % 764  -{097
1839°5 10°90 1147 —0°57
1873°4 11°90 11'g6  —o0'06
18750 12°15 11°94 ~+o0°21
1881°2 11°98 11°83 +o°15
18883 —I11'66 —11°63 +-0°03

DIP AND INTENSITY AT CERROS ISLAND.

r No., Date. . H. F. References.
] ’ o o
I 1873, Feb. 17. 52 30°5 0°2999 0°4927 Wm. Eimbeck, U. S, Coast S.
2 1881, Mar. 7, 8. 52 550 0°3045 0°5050 Licut. H. E, Nichols, U. S. N, At Cerros Is-
land.
{ 1888, Mar. 26-2q. 53 03’1 0°'3122 0°5194 }Lieut. C. F. Pond, {Sebastian Viscaino Bay.
3 1888, Mar, 31, June 1. 52 547 073157 (?) o'5235 (?) U.S. N. Morro Rodondo Bay.
ASCENSION ISLAND, LOWER CALIFORNIA, MEXICO.
@=27° 0673 A=:114° 18”'0 W. of Gr.
No. Date. D. References and remarks.
o 7
I 1783°3 7 52 R Deduced from 122 observations made by Spanish navigators along
the coast from San Blas to Nootka. C. & G. S. Rept. for 1888,
Appendix No. 7.
2 1839— 10 46 I. | Sir E. Belcher. At San Bartholomew in @ ==27° 40/, A=—=114° 53/;
Phil, Trans. Roy. Soc., 1843, p. 140. Reduction to Ascension
’ Island about - 0°-25.
3 1873, Mar. 14. 11 264 E.| W. Eimbeck, U. S. Coast S. In @=127° 06’4, A=114° 18”2,
C. & G. S. Rept. for 1881, Appendix No. g.
1874, Dec. 30. 12 24'8 K. Lieuts, J. E. Craig and C. Seymour, U. S. N. Cruise of the U, 8. S.
Narragansett. In @=27°06"0, A=114° 17/°8. Notused.
4 1881, Mar. s. 11 230 E. | Lieut. H. E. Nichols, U, S. N. Atstation of 1873 in ¢ =27° 06’0,
A=114° 18/*4.
5 1889, Dec. 2, 3, 4. 10 585 E. Lieut. C. F. Pond, U.8. N, Hydrographic Office Publication ro1,
Washington, 18g2. In ¢=27° 06’'5, A=114° 17/°7.
DD == 8°27 f- 2°gg sin (1710 M2 — 114°°8)
Date. Obs'd D. p. CompdD. C—O.
L] o [+
17833 | — 787 — 783 +oo4
1839°S 10°52 1067 —o0'I§
1873°2 11°44 11'26 40718
1881°2 11°38 11'22 +40'16
1889°9 —10'98 2 —II'I0 —O0°'I2
DIP AND INTENSITY AT ASCENSION ISLAND.
No. Date, 0. H. R, References.
o 7
b4 1881, Mar. 4, 5. 51 43°4 0°3094 0'4935 Lieut. H. E. Nichols, U. S. N.
2 1889, Dec. 2-4. 51 53'3 0°3202(?) o'5188(?) “ C, F. Pond, ‘
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Secular variations of the magnetic declination, dip and intensity—Continued.

P=24° 38"4

MAGDALENA BAY, LOWER CALIFORNIA, MEXICO.

A=112° 089 W. of Gr.

[Near village on Man of War Cove.]

No. Date. D. References and remarks.
o /7
1625, about, 4 E.| R. Dudley’s Arcano del Mare. C. & G. S. Rept. for 1888, Ap-
pendix No. 6. Not used.
1 1714, Oct. 10. 1% E.| Sauvague le Muet.
2 1783°3 6 47 E.| Deduced from 122 observations made by Spanish navigators
along the coast from San Blas to Nootka. C. & G. S. Rept.
for 1888, Appendix No, 7.
1837— 8 15 E.| Du Petit Thouars,
3 1837— 8 17 E.| Sir E. Sabine’s Contributions.
4 1839— 9 15 E.| Sir E. Belcher. .
: 1841— 8 15 E.| Duflot de Mofras. (See above.) Not used.
5 1866, June qg. 10 40's E.| Prof. W. Harkness, U. S. N.
6 1871, Mar. and June. 11 oo E G. Bradford, U. S. Coast S.
1873, Mar. 3, 6, 7. 10 366 E W. Eimbeck, ¢
7 1873, June 23. 10 308 E Lieuts. Z. L. Tanner and E. J. Young, U. S. N.
8 1881, Feb, 24. 10 29°'1 E, Lieut. H. E. Nichols, U. S. N.
D=—6°33+4417 sin (1°15 m-—119°-2,
Date. Obs’dD. p Comp'dD, Cc—0.
o o o
1714'8 | — 150 —2.17 —0°67
178373 678 519 +1°59
1837°5 827 9'35 —1°08
1839°5 9'25 946  —o'2r1
1866°4 10767 10°43 —+o0'24
1871°3 11°00 10°49 o051
1873°3 10°56 10°50 006
1881°1 —10°48 —10°47 ~o0'o1
DIP AND INTENSITY AT MAGDALENA BAY.
No. Date. . H. F. References.
-] 4
1 1837— 45 39 ceviie aeaaa Du Petit Thouars.
2 1839— 46 34 0'3301 04801 Sir E. Belcher.
3 1866, June q. 48 32 0°3309 0°4997 Prof. W, Harkness, U. S. N,
4 1873, Mar. 6, 7. 48 o090 0'3193 04786 W. Eimbeck, U. S. Coast S.
5 1831, Feb. 24. 48 187 0°3242 0°4875 Lieut, H. E. Nichols, U. S. N.
SAN LUCAS, LOWER CALIFORNIA, MEXICO.
@=122° 53/°3 A=109° 54’7 W. of Gr.
[Bay of San Lucas.]
No. Date. D. References and remarks,
o 7
X 1709, Jan. 12. 3 E.| Capt. W. Rogers. Reduction to Cape San Lucas - 30’.
2 1714, Oct. 2I. 1% E.| Sauvague le Muet. .
3 1779, Nov. 15. 6 E.| San Virey and Ant. Bucareli.
17833 5°85 E.| Dedunced from 122 observations by Spanish navigators. C. &
G. S. Rept. for 1888, Appendix No, 7. Not used.
4 1839°5 8 38 E.| Sir E. Belcher.
5 1841°5 7 53 E.| Duflot de Mofras.
6 1873, June g, 10 233 E.| Lieuts. Z, L. Tanner and E. J. Young, U, S, N. Reduction to
station — 77,
7 1875, Jan. 19, 9 388 E.| G, C. Reiter, U. 8. N,
8 1881, Feb. 20. 9 262 E,| Lieut, H. E. Nichols, U.S. N,
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Secular variations of the magnetic declination, dip and intensity—Continued,
SAN LUCAS, LOWER CALIFORNIA, MEXICO—Continued.

D=—5°94+4 368 sin (1°20 7—116°°8). Approximate expression.

Date. Obs'd D. . Comp'dD, C—O,
[ (-} o
1709°'0 | —2'50 Y% —240 +o0'Io
1714°8 1'50 24 230 —o'8
1779°9 6'c0 Y% 463 +137
1839°5 863 878 —o0'15
1841°5 788 888 —1'00
1873°3 10°50 962 088
18750 965 961 ~+o0'04
1888°1 —9°44 ~—9.56 —o0'12

DIP AND INTENSITY AT SAN LUCAS.

( No. ! Date. l o, ’ H. LN References.
.
1 1839— " 45 39'3 0'3347 0°'4788 Sir E. Belcher.
2 1881, Feb. 19, 20. | 47 23°2 0'3275 0°4837 Lieut. H, E. Nichols, U. S. N.

SAN BLAS, MEXICO.

P=21° 3274 A—=105° 184 W. of Gr.
[Custom-house.]

No. Date. D. References and remarks,

1 1630, about. 2% E. | According to the isogonic system depending on data given in
Dudley’s “‘Arcano del Mare,” as developed by me in the report
. for 1888, Appendix No. 6.
2 1686— 4 28 E. | Dampier at Cape Corrientes, 4° 28/ E. Communicated by Asst.
G. Davidson, Dec. 26, 1893. Cape Corrientes is in latitude
20° 257 and in longitude 105° 3¢/ (Capt. Richards’s list of geo-
graphic positions, Hydrog. Office, Washington, D. C., 1883).
To reduce this observation to San Blas we miake use of Van
Bemmelen’s isogonic chart for 1680 (neither Halley’'s nor
Hansteen’s, of 1700, are here of any assistance), and the reduc-
. tion appears to be nearly 1° less at San Blas than at the cape.
3 1714, Nov. 22, o Sauvague le Muet. Observed at Banderas Bay, where the varia-
tion was noted o° and referred to San Blas. Banderas Bay is
between Cape Corrientes and Mita Point (@=20° 45”8, X—*
105° 337°6, according to Comdr. Dewey). Reduction to San
Blas, about 4 Y{°.

4 1788, Mar. g, 5 E. Don Esteban Martinez, in the Princessa, In ¢=—=21°30’, and
A=105%° W.
5 1791, Apr. x2. 7 28 E.| Don A, Malaspina, Observed on shore.
6 1821-22, 8 40 E. | Hall,
1828— 11 o6 E.| Capt. F.W.Beechey. Not us d.
1837— 8 34 E. Sir Edward Belcher, on Palm Island, in ¢=21° 32/, A =105° 16".
7 { Phil. Trans. Roy. Soc., 1843.
1837— 9 o9 E.! Du Petit Thouars, Sabine’s Contributions to Terr. Mag. Phil
Trans. Roy. Soc., vol. 165, part 1, 1875.
8 1838— 8 47 E. | Sir Edw. Belcher, in the Sulphur. Phil. Traus. Roy. Soc., 1875.
9 1839— g oo E. A " on beach. [ “ s ¢ 1843.
10 1841— ¢ 12 E. | Duflot de Mofras. FExploration of Oregon, Paris, 1844. In @=
21° 3276, A=2105° 15/°8.
I 1874, Feb. 23, 24, 26. 9 o082E Lieuts. Z. L. Tanner and E. J. Young. Cruise of the Narragan-
sett, G. Dewey, comdr. In @==21° 32’4, A==105° 18’°7.
1874, Mar. 8 55 E.| Lieuts. C. Seymour and E. J. Young. At Mita Point. (In @=<

. 20° 46’°1, A=105° 327°2). Not used.
181 E. | Lieut. H. E. Nichols, U, S. N. Near custom-house and station

12 1880, Dec. 5.
of 1839.

0
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Secular variations of the magnetic declination, dip and intensity—-Continued.

SAN BLAS, MEXICO—Continned.
D=—5°14+44'28 sin (1°15 m —97°°9)

Date. Obs'dD.. p. Comp'dD. C—O. ! Date Obs’dD. p. Comp'dD. C—O.
o ] o l L] o o
16300 | —2'so ¥ < —447 —1'97 1837°5 —8-86 —9'10 —0°24
1685°'0 —3's0 Y 102 4248 ‘ 1838°5 8:79 9'13 —0'34
1714°9 4025 4 1’04 —1°29 1839°5 9°00 9'16 —o0°16
17882 —5§°00 596 —o0'g6 18415 9'20 9’21  ~—0'0I
1791°3 —7°47 622 +1°25 1874°1 914 9'17 —0°03
1822°0 — 867 —841 +0°26 | 18809 —g30 1% —893 {037
DIP AND INTENSILY AT SAN HLAS.
No. Date. o. H. F. References.
- . p
I 1791, Apr. 12. 43 11°2 Don A. Malaspina.
2 1827 — 46 09 Du Petit Thouars.
37 45 243 Sir E. Belcher. On Palm Island.
3 1838— 44 36 o
4 183g— 44 32'5 0°3422 0°4801 ¢ On bheach.
5 1880, Dec. 4, 5. 46 208 0°3322 074812 Licut. H. E. Nichols, U.S. N.
MEXICO CITY, MEXICO.
@=1q9° 26’°0 A=gg° 06’'6 W. of Gr.
[Observatorio Nacional.]
No. Date. D. References and remarks.
o 7 )
1769, June. 5 20 L
I { 176, Dec. s 35 E }Don Alzate,
2 1775— 6 42 E.| Velasquezde Leon.
3 1803, Dec. 8 o8 E.| Alex.von Humboldt.
4 1849— 8 302 E.| Gomez de la Cortina.
5 1850— 8 352 E.| Velasquez y Teran.
6 1856, Dec. 10-17. 8 46 E.| A, Sonntag.
7 1858— 8 223 E.| Almazan.
8 1860— 8 30 E.i Salazar Llarrequi.
{ 1862— 8 20'5 E.| Diaz Covarrubias,
9 1862— 8 348 E.| Iglesias.
10 { ;gg?: g 8892 E‘, Ponce de I.eon.
11 1868— 8 100 E.| Fernandez y Diaz Covarrubias.
12 1879, Sept., Oct., Nov., 8 34's E.| V. Reyes.
Dec.
13 1884, Apr. 5-19. 8 19'0 E.: Sr. Barcena and G. Davidson, U. S. Coast & G, S.
14 1893, Dec. 7 41’1 E.[} Sr. Morena y Anda. Estudio sobre el magnetismo terrestre en
15 1894, Jan., Feb., Apr.,, 7 436 E. Mexico. Mexico, 1895.
May, Sept.,, Oct.,
Nov., and Dec.
16 1895, Jan. to Dec. incl. 7 457 E.| Sr. Manuel Morena y Anda. Boletin del observatorio astro-
nomico Nacional de Tacubaya.

D=—5°44 328 sin (1°0 1716 —87°°9)

Date. Obs'dD. p. Comp'dD. C—O. Date. Obs'dD. p. Comp'dD. C—O.
o (-] -] -] o o
1769°7 —5.46 —6'11  —o065 1862°5 —846 —862 —o0'16
1775°5 670 643 tov27 1867°0 815 854 —039
1804°0 813 780 H-0°33 1868°5 817 851 —034
1849°5 850 872 —o0'22 1879°8 8:58 822 4036
1850°5 8'59 872 —o013 18843 832 808 o024
1856°9 877 868 +o'09 1893°9 768 772 —o0'04
18585 837 866 —o-29 1894'5 773 769 o004
1860's | —8'50 —864 —o0'14 18955 | —7°76 —765 o1
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Secular variations of the magnetic declination, dip and intensity—Continued.

MEXICO CITY, MEXICO—Continued.

].)IP AND INTENSITY AT MEXICO.

No. Date. e. H. . References,
_____ p—
I 1778— 38 oo ..., ...l Don Alzate.
2 1799— 42 10 ... e Alex. von Humboldt.
3 1803, Dec. 42 10 03085 (?) ...... ¢ ¢ ¢ Value of H a rough
approximation.
4 1857, Dec. 10, 17. 41 26(2) 03493  ...... A. Sonntag and von Mueller.
5 1879, Sept.—Dec. 44 517  0°3449 0°4866 V. Reyes.
6 1884, Apr. 5-19. 45 OI'4  ...... ... Sr. Barcena.
7 1889, Nov. to 1890, Jan. 44 068 ..., ..., Bulletin del Observatorio Nacional at Tacu-
baya.
8 1893, Dec. 44 16°1  0'3347 0°4674 Sr. Morena y Anda. Observatorio Nacional.
9 1894, Jan.-May and Dec.| 44 16'6 03347 0°4676 ¢ ‘e
10 1895, Jan., Feb., Mar., | 44 21°5 073335 04664 ¢ “
Apr., May, Sept.
VERA CRUZ, MEXICO.
@-=19° 1270 A ==g6 08/'8 W. of Gr.
[Castlo Sun Juan d'Alloa.]
No. Date, D. References and remarks.
o v
1625, about. 3 W R. Dudley’s ‘‘Arcano del Mare.”” Not used.
I 1726-27. 2 15 E J. Harris.
2 { 1769— 6 40 I Ency. Brit.
1769, Mar. 15. 6 28 K. Chappe.
3 1776— 7 30 E. Don Ulloa.
1815— 10 37 E Malony. Not used.
4 1819, Apr. 27. 9 16 E Wise.
5 1839— 8 22 E Behard.
6 1856, Aug. 7, 8. 8 17 E A. Sonntag.
7 1861— 8 20 FE. | English Admiralty Chart.
8 1880, Feb. 10, 11, 12. 7 26°3 E. Lieut. S. M. Ackley, U. S. N.
9 1888, Dec, 21-25. 7 12°7 E. | Ensign J. H. L. Halcombe and Lieut. C. Laird, U. 8. N. Ietter
of R. Clover, hydrographer, U. 8. N., dated Jan. 28, 18g1. At
Plaza Baluarte 1n @ =19° 127'0, A =g6° 07/°4.
D=—5%35 4 3°71 sin (1°15 m — 69°°1)
Date. Obs'd D, p. CompdD, C—O.
o [+ [~
1727'0 | —2°25 —3°47 —1'22
17694 6'57 651 +0'06
17765 7°50 700 +o'50
1819°3 927 894 o033
18395 837 g0z —0'65
1856°6 828 8:61 —0°33
1861°5 833 - 842 —o0'09
1880°'1 7°44 7°45 —orol
18889 | —7°18 —6°88 +0°30
DIP AND INTENSITY AT VERA CRUZ.
No. Date, e, H. K, References.
o 7
X 1856, Aug. 7, 8. 43 58 0°3473 0°4825 A. Sonntag and von Mueller. Villa von la
Guacas.
2 1880, Feb. 10-12. 44 04'6 03408  0°4743 Lieut. S. M. Ackley, U. S.N. N. E. bastion
Castle S, J. d'Ulloa.
3 1888, Dec, 21-25. 44 20 T L0 e e Ensign Holcombe and Lieuts, Laird and
: Co : Norrig, U,S.N. On Plaza Baluarte,
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Secular variations of the magnetic declination, dip and iniensity—Continued.

ACAPULCO, MEXICO.

$=16° 50’'s A=99° 53/°5 W, of Gr.
[Near Fort San Diego.]
No. Date, D. References and remarks.
o 4
1625, about. 1% E.| According to R, Dudley’s ‘“ Arcano del Mare.”” Not used.
1 1744— 3 E.' Anson.
2 1791, Apr. 29. 7 44 E., Don A. Malaspina.
3 1822— 8§ 40 E.! Hall
4 1828— 9 o7 E.: Capt. F. W. Beechey.
1837— 8§ 23 E. N
5 {1838— 8 13 E. }Slr E. Belcher.
1838— 8 17 E.| Du Petit Thouars. ]
1841— 8 17 E.| Duflot de Mofras. Not used (same value as above).
6 1866, May 30. 8 22 E.| Prof. W. Harkness, U. S. N. In cocoanut grove.
7 1874, Mar. 17. 8 387 E.! ILieuts. Z. L. Tanner and E. J. Young, U. S. N.
8 1880, Nov. 23, 24. 7 56'6 E.| Lieut. H. E. Nichols, U. S. N. In cocoanut grove.
9 1882, Nov, 18, 7 54 E.| W.P.Ray,U.S.N.
10 1892, Nov. 17, 18. 7 35 E.| Lieut, Louis Mottez. Annales hydrographiques, vol. 2 of 1893.
East of Fort San Diego. .
D=—4°484 441 sin (170 m—85°°7)
Date. Obs'd D. 4. Comp'd . C—O. Date. Obs'd D, 2. Comp'd D. C-—-O.
o o o -] [} o]
1744°5 —3'00 —362 —o062 1866°5 —837 —860 —o0°23
1791°3 7'73 705 -}0'68 18742 8:64 836 -o28
18225 867 853 +o'14 18809 7'94 808 —o'14
18285 912 869 +-0'43 18829 7°90 7'99 —0'09
1838'0 | —829 —885 —o's56 1892'9 | —7°58 —7°48 +o'10
DIP AND INTENSITY AT ACAITILCO.
No. Date. ©, H. o References,
° ’
I 1791, Apr. 29. 36 075 ... Lol Don A. Malaspina.
2 1803, Mar. 38 53 .. ol Alex. von Humboldt.
3 1838— 37 574 0°3647 0°4625 Sir E. Belcher.
4 1866, May 30. 39 54 0°3569 0°4652 Prof. W. Harkness, U. S. N. In cocoanut
grove, )
5 1880, Nov. 22~-24. 40 085 0°3466 0'4534 Iieut. H. E. Nichols, U, §. N. In cocoanut
grove. )
6 1892, Nov. 17, 18. 40 25 03462 0'4547 Lieut. 1. Mottez, East of Fort San Diego.
©=39°'05+0'033 9
COMPUTED DECENNIAL VALUES.
Date. Obs'd ©. Comp'd ©. Cc—o0. Date. D. 8.
(-] o [+ o o
17913 | 3612 3706 +0'94 1790 —7°0 37°02
1803°2 3888 37°46 —1°42 1800 76 3736
18385 37°96 3866 +o'70 1810 81 3769
1866°4 39'90 39°61 —0°29 1820 85 3803
1880°9 40°14 40°10 —o0'04 1830 87 3837
18929 40°42 40°50 —+o0-08 1840 89 3871
1850 8:88 39°05
1860 875 39'39
1870 8'50 39°73
1880 812 40°07
1890 764 40°41
1900 —7'I 40°'75
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HE SECULAR VARIATION OF THE MAGNETIC
DECLINATION.

Recapitulation of expressions for the secular variation of the declination.

GROUP I.
No. Locality. Latitude. Iﬁ?i%i.- . Expression for s?’::l;l; Z::iiﬁxg?o %t: )the declination,*
o 1 o 7 ] [+] o
1 St. John's, Newfoundland. 47 344 | 52 419 | D=+ 22164871 sin (11 ;n4-70°4) ° o
2 Quebec, Canada, 46 484 | 71 14'S 14°66 303 8it1 (1°4 mm -}-4'6) ~+0°61 8in (4 m+-0'3)
3 Charlottetown, Prince Edward Island. 46 14 63 27 15's0-7°72 8in (1'05 m + 58'6) T
4 | Montreal, Canada, 45 305 73 346 11°874-4°33 sin (1°45 m — 18'8)
S | Eastport, Me. 44 54’4 | 66 59'2 15°18 4379 sin (1°25 m+-31°1)
6 Bangor, Me. 44 482 | 68 4679 13°60 4- 3°60 sin (1°30 m +-14'1)
7 Halifax, Nova Scotia. 44 396 63 353 16°18 4453 sin (1'0 m+46°1) )
8 Burlington, Vt. 44 2871 73 120 9'99+2'87 sin (14 m—8°3)
9 Hanover, N. H. 43 4273 72 1771 4384375 sin (1°4 m—5°9)
10 Portland, Me, 43 388 | 70 166 11°40 +3°28 sin (1°30 m4-2'7)
11 Rutland, Vt. 43 362 | 72 8550 9'804-3'44 sin (1°42 m — 21°3)
1z Portsmouth, N. H, 43 04’3 70 42'5 10°55+3'08 sin (1°4 mt—5°1)
13 | Chesterfield, N.H. 42 53'5| 72 24 8'67 43722 sin (145 m —1'9) +0°21 sin (9 m 4 168)
g ! Newburyport, Mass. 42 48'9 | 70 49'2 10°07~}-3'02 sin (135 m—1°0)
15 Williamstown, Mass. - 42 428 | 73 134 8844313 sin (1°4 m—14°0)
16 Albany, N, VY, 42 392 | 73 458 8:764-3'33 sin (1°25 = —18'0)
17 Salem, Mass. 42 319 70 52°S 9'98 4+ 3'85 sin (1°4 m—5'1)
18 Oxford, N. Y, 42 26'5 | 75 40°5 6°194-3'24 sin (1°35 m—18'9)
19 Cambridge, Mass. 42 229 | 71 077 968+ 2'81 sin (1°32 m + 5'9)
20 Boston, Mass. 42 ar's | 71 03’9 9's8+2°go sin (1°32 m+5°0)
21 Provincetown, Mass, 42 03'1| 70 113 976+ 3'20 sin (1°30 m 4 10°7)
22 Providence, R. I 41 so'2 | 7U 238 909 300 sin (1°40 m —2'8) +-o°15 sin (6 m 4~ x17)
23 Hartford, Conn. 41 459 | 72 404 806 4 2°98 sin (1°35 m—16°1)
24 New Haven, Conmn, 41 18'5 | 72 557 7724303 sin (1°35 m —21°9)
25 Nantucket, Mass. 41 170 | 70 ob0 9°21 4-3'03 sin (1°23 m - 6'9)
26 Cold Spring Harbor, N. Y. 40 52's| 73 28 - 7°19+2'2 sin (1°35 s —11°¢) -
27 New York City, N, Y. 40 427 | 74 o004 7044277 sin (1730 m—18°1) +0°14 8in (6°3 m+-64)
28 South Bethlehem, Pa, 40 364 | 75 229 5273’05 sin (1°46 m —34'8)
29 Huntingdon, Pa. 40 31 78 o2 3'764-2'93 sin (1°48 m —35°2)
30 New Brunswick, N. J.. 40 299 | 74 268 5°11 4294 sin (1°30 m+-4°2)
3I Jamesburg, N. J. 40 21 74 27 6°03-2'g4 sin (1'40 m—22'4)
32 Harrisburg, Pa. 40 159 | 76 529 3'124-2°98 sin (1°55 m—4°2)
33 Hatboro, Pa. 40 12 75 ©7 5174316 sin (1°54 m —16°7) {-0°22 sin {4'1 m +157)
34 Philadelphia, Pa. 39 S6'9 | 75 090 5°364-3°17 sin (1°50 m —26'1) -0'19 sin (4°0 m -+ 146)
35 Chambersburg, Pa, 39 56 77 39 2°794-3'10 sin (1°55 m —30°6) +0°20 sin (4'6 m 4-124)
36 West Creek, Little Egg Harbor, N. J. 39 38 74 19 §'50-f-2'78 sin (1°5 m —18°4)
37 Baltimore, Md. 39 17781 76 370 3°3842"72 sin (1°¢ m—22'3)
38 Cape May, N. J. 38 s60| 74 576 4'3142°40 sin (1°4 m—26'7)
39 Washington, D.C. 38 533 | 77 006 2534264 sin (1°45 m —16°6)
40 | Cape Henlopen, Del, 38 467 | 75 o5 401332 sin (135 m—25'2)
41 Wwilliamsburg, Va, 37 162 | 76 4274 2°20+4-2'48 sin (1°5 m-—32°2)
42 Cape Henry, Va, \ ;6 556 | 76 00°4 2°42+2°25 sin (147 m—30°6)
43 Newbern, N.C. 35 06 77 o2 4+ 0414253 sin (1°45 m—11'6)
44 Milledgeville, Ga. 33 o042 83 12 — 3'10+42'53 sin (14 m—61°9)
45 | Charleston, S.C, 32 466 | 79 558 — 1824275 sin (1'40 m—12'1)
46 | Savannah, Ga. 32 04’9 | 81 o055 — 1'94+2'75 sin (1°35 m—42°0)
47 Fernandina, Fla. 30 403 | 81 277 | — 3"1840'065 (£ —1870'2)

* A 4 sign indioates wost deolination,

a — sign east declination.

| Very uncertain.

I“'i\l v 9° £
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC
DECLINATION—Continued.

Recapitulation of expressions for the secular variation of the declination—Continued.

GROUP II.
. . : Longi- i Expression for secular variation df theéleclhmtion."
No. Locality. Latitude.| 3. (m = year —1850'0.)
o r o ’ o o o
1 York Factory, Brit. North Am. s6 599 92 26 | D=+ 734+ 16'03 sin (1°10 m — 97'9)
2 Fort Albany, Brit. North Am, 52 22 82 38 +15'78+6°95 sin (1°20 m —g9'6)
3 Duluth, Minn. 46 45's | 92 o04's — 7'704-2°41 sin (1'4 m —1520) )
4 Sault de Ste. Marie, Mich. 46 299 | 84 201 -+ 1'54+2°70 sin (1°45 m—58'5)
5 Pierrepont Manor, N. Y. 43 44’5 | 76 o030 + 5954378 sin (14 m —22°2)
6 Toronto, Canada. 43 394 | 79 2373 + 360+282s8in (14 m—44'7) +0'gg sin (9°3 m+-136)
<008 sin (19 m -247)
7 Grand Haven, Mich. 43 052 86 126 — 4°95-+0'038 0 m}-0'001 15 M ?
8 Milwaukee, Wis. ) 43 02's | 87 542 — 4'124-3°60 sin (145 m—64°S)
9 Buffalo, N. Y, 42 528 | 78 535 + 366+ 3°47 sin (1°4 m—27'8)
10 Ithaca,N. Y. 42 2681 76 289 + 6°4843'74 sin (1°35 m—52°4)
1 Dunkirk, N. Y. 42 296 | 79 2173 + 2°34+2°89 sint (1°q0 mt—19°8)
12 Detroit, Mich. 42 200} B3 o030 — 0724 2°42 sin (1°40 m—19°0)
13 Kalamazoo, Mich. 42 1774 | 85 352 — 1'63+4°21 sin (1°40 m —61°6)
14 Ypsilanti, Mich, 42 14'3 | 83 37 — 0764359 sin (1°35 m —11°8)
15 Erie, Pa. 42 o078 | 80 o054 + 2:17-42°69 sin (1°5 m—27'3)
16 Chicago, Il 41 so'o | 87 368 — 340+ 2'89 sin (145 m —66°2)
17 Michigan City, Ind, 41 43'4 | 86 544 — 23843 128in (14 m—59'9)
18 Cleveland, Ohio. 41 304 | 81 4175 + o77+2'53sin (1°30 m—21°6)
19 Omaha, Nebr. 4t 157 | 95 565 — g61+4 303 sin (1730 m—50'9)
20 Beaver, Pa, 40 44 80 20 4 17414272 sin {1°40 m—39'6)
21 Pittsburg, Pa. 40 276 | Bo o008 - 185+ 2°45 sin (145 m—28°4)
[ 22 Denver, Colo. 39 453 (104 59°s — 15'30-F0°011 mt+-0'000 5 m?
23 Marietta, Ohio. 39 25 81 28] - 0'02+4 2'89 sin (1°4 m —40°5)
24 Athens, Ohio. 39 19 82 o2 — 1514263 sin (1°4 m—24'7)
25 Cincinnati, Ohio. 39 o84 | 84 253 — 2'5942°43 8in (1°42 m —37'9)
26 St. Louis, Mo, 38 380! 9o 122 — 5°91 4 3'00 sin (1°40 m—S1°1)
27 Nashville, Tenn. 36 o089 | B6 482 — 3'57-+3°33 sin (r°35 m —68°5)
28 Florence, Ala. 34 47'2| 87 417 ~ 4'25+2°33 sin (1°3 m—52'8)
29 Mobile, Ala. 30 41°4| 88 o275 — 4154 295 sin (1°42 m—74°S)
30 Pensacola, Fla. 30 208 87 1873 — 4'584-2'92 8in (1°4 m —61°4)
31 Austin, Tex. 30 164 | 97 442 — 9°'13-}-0°046 6 ({— 1873'0)
32 New Orleans, Ja. 29 572 | 90 039 — 5204298 sin (1°40 m-—69°'8)
33 | San Antonio and Hill Side Range, Tex. 29{ gz %98 ; ;;? % — 740+2'92 sin (135 m —84'8)
34 Galveston, Tex, 29 18'2| 94 475 — 8°33 40040 9 (£—1876°1) 4-0°000 732 (£ —1876°1)?
35 Key West, Fla, 24 33's| 8r 485 — 4314286 sin (1°30 m—239)
36 Habana, Cuba. 23 09'3| 82 215 — 3'72-+2'79 sin (105 m—36'7)
37 Kingston, Jamaica, 17 559 | 76 506 — 3814239 sin (1'10 M —10°6)
33 Bridgetown, Barbados. 13 05°7( S9 373 — 188 4- 283 sin (0°g5 e+ 24°6)
39 Panama, New Granada. 8 s771{ 79 322 — §'66-+2'22 8in (1°10 M1 —27'8)

* A + sign indicates west declination, 8 —sign east declination.
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC
DECOCLINATION—Continued.

Recapitulation of expressions for the secular variation of the declination—Continued.

GROUPD III.
No. Locality. Latitude. I‘f‘)‘x‘;%b Expression for s(e;uil;::r}:tlig;g.f)the declination.*
o] ’ o ’ [+ [+] O
1 Chamisso Id., Alaska. 66 13 [161 49 | D=—29'88-44"35 sin (1'2 m-{-26)%
2 Port Clarence, Alaska. 65 16 166 so —26'09+4'41 sin (1°2 m+4-46)t
3 Port Etches, Constantine Hbr., Alaska. 60 207 | 146 376 —22'404-9°'13 sin (12 m—83°6)1
4 Port Mulgrave, Yakutat Bay, Alaska. 59 338|139 473 —24'024-7'48 sin (1°1 m—9g5°0)t
5 St, Paul, Kadiac 1d., Alaska, 57 480 | 152 2173 —22 214518 sin (1°35 m—72°5)+ o
6 Sitka, Alaska. 57 039 | 135 20°4 —25°48+3'84 sin (1°0 s —116°1) + 0°328in (6'5 m 4 321)t
7 Iliulink, Unalaska 1d., Alaska. 53 526 [ 166 31'§ — 1765+ 2'26 sin (1'3 m —69°0)
8 Petropavlovsk, Kamchatka. 53 oI 201 17 — 3434510 sin (0'85 m +-11°5)%
9 Nootka, Vancouver Id. 49 355|126 37's —21°25-2'74 sin (1°30 m—152'0)
10 Cape Flattery and Neah Bay, Wash. 48 23°5 | 124 441 —19°88+4-3°38 sin (1°10 m —149°4)
11 Port Townsend, Wash, 48 07°1 | 122 453 — 18'80 4 385 8in (1'0—140'9)
12 Seattle, Wash, 47 366 | 122 201 —19°25-4-3°24 sin (0'9 m—131°3)
13 Olympia, Wash. 47 o2 122 54 — 18874366 sin (1°'0 m—151'0)
14 Cape Disappointment, Wash. 46 16°7 | 124 028 —19°39+42'54 sin (1°25 m —158'7)
15 Wallawalla, Wash., 46 039 | 118 208 —17'074-4'25 sin (1°3 me —131°5)t
16 Vancouver, Wash, 45 37°5 122 397 —17°50+43'96 sin (1°20 e —141°3)
17 Portland, Oreg. 45 3I'T [ 122 408 — 19’05+ 3'41 sin (13 m—159°1)%
18 Salt Lake City, Utah. 40 461 (111 53'8 —12'50-44°11 sin (1°3 m—126'4)%
19 Cape Mendocino, Cal. 40 26'3 | 124 243 —15'25-+2°45 sin (1°10 s —128'0)t
20 San Francisco, Cal, 37 47'5 | 122 273 —13'73 -+ 2°94 sin (0°95 m — 135°3) +-0°056 sin (20 #t 4-87)
21 Monterey, Cal. . 36 361 j121 536 — 13254 283 sin (1°1 m—144°0)
22 Santa Barhara, Cal. 34 24°2 [119 430 —11'52+ 332 sin (1°10 m—123°1)
23 San Diego, Cal. 32 398|117 148 —10°30-}-3°04 sin (1°10 m —117°6)
24 El Paso and Fort Bliss, Tex. 31 45'5 | 106 29°1 — 8'50-+3'88 sin (1°2 m—110'1)
25 Cerros Id., Low. Cal,, Mex. 28 o4 115 12 — 7°40--4°61 sin (1°0§ m —107'0)
26 Ascension Id., Low. Cal., Mex, 27 063 | 114 180 — 827 2°99 sin (1°10 m —114°8)
27 Magdalena Bay, Low. Cal., Mex, 24 384|112 oBg — 6334417 sin (1°15 me—119°2)
28 San Lucas, Low. Cal., Mex. 22 533 | 100 54°7 — 5'94+3'68 sin (1°20 s —116'8)
26 San Blas, Mex, 21 324 | 105 184 — 5'14+4°28 sin (1°15 m—97°9)
30 Mexico City, Tacubaya Obs'y. 19 260 | 99 066 — 5°44--3°28 sin (1'0 s —87'9)
31 Vera Cruz, Mex. . 19 12'0 | 96 o088 — 5°3543'71 sin (115 m—69°1)
32 Acapulco, Mex. 16 50'S| 99 53°5 | — 4484441 sin (1°0 m—85'7)

*A + sign indicates west declination, a — sign east declination.
1A rough and doubtful oxprossion. At Sitka and Yakutat a secondary maximum is apparontly in process of development; at Sitka
the last periodic term applios only since 1830.
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIO
DECLINATION—Continued.

Summary of special results.

GROUP I.—DECLINATIONS.

: : s 5.9 h e LB
g B = (BEE %p. 8RR %%
] ] 6. | SRS sod | 853 cykd
=4 < 5o =10 .2 Sk . 8 .3
2 M E"{g 28 g,s!; g |5¢ g T 2 % I Annual change in
No. Locality. e o8 of [Eu 2 g‘f E |E¥,E AT%E 1895. 1500,
s | & | g4 |Eip, BET |MEzR REgS
- ° e o e o
g B | 8° |2ese aEE |52 EEEE
] 4 & <« < < <
4 © o 4 4
I St. John's, Newfoundland. | 1665(?) | 13 +44 | 1704 +13°4 | 1868 4309 | —50 —5'8
2 Quebec, Canada. 1642 41 21 | 1806 +12°1 | 1909 (?) +17°2 || —0°5(?) ~1°0(?)
3 Charlottetown, Pr. Edw.Isd. 1833(?; 17 18 | 1708 + 78 | 1880 +232 | —2°3 —3°I
4 Montreal, Canada., 1700(? 11 31 1801 4+ 75| ceee e +4'5 +3'9
5 Eastport, Me. 1604~12| 16 20 | 1753 +11°4 | 1897 +19°0 || 402 —0°3
6 Bangor, Me. 1805 8 15 1770 +10°0 | 1908 +17°2 §§ +1°5 +o'9
7 Halifax, Nova Scotia. 1604~12) 17 31 1714 +311°6 | 1894 5?) +-20'7 | —O0X —o0'5
8 Burlington, Vt. 1793 15 16 1792 + 7'1 | 1920 (?) +12°9 ! +-2°4 +20
9 Hanover, N. H. 1765 8 52 1790 4+ 56 | ... L. +30 “+2°4
10 Portland, Me. 1700(?) | 15 10 | 1779 + 81 | 1917 (?) +14'7 || +22 +-17
Ix Rutland, Vt, 1789 7 24 | 1802 + 6°4 | 1928 (?) +13°2 || +3°8 +3°3
12 Portsmouth, N. H. 1771 8 11 1789 475 | .o el {25 +2'0
13 Chesterfield, N. H. 1812 15 13 | 1784 + 53 ..., L.l “+o7 -{-0's
14 Newburyport, Mass. 1750(? 7 13 1784 + 700 | 1918 (?) +13'1 | +2°1 417
15 Williamstown, Mass. 1750(? 6 31 1796 4 57 | ceee e “+3-0 +26
16 Albany, N. V., 1580(? 41 18 | 1792 + 54 | 1936 (?) +12'1 || +3°4 +4-3°1
17 Salem, Mass. 1750(? 10 25 | 1789 + 61 | ... Ll +30 424
18 Oxford, N. Y. 1794 14 9 | 1797 + 30| .... ... | +34 +30
19 Cambridge, Mass. 1708 26 12 1777 4 69 | 1914 +12°'5 ;| 416 ~+1°2
20 Boston, Mass. 1700 15 23 1779 + 66 | 1915 —+12°4 || 4-1°8 “+1°4
21 Provincetown, Mass. 1620(?) 9 18 | 1773 4 66 | 1911 +130 | +1°6 4-1°1
22 Providence, R. I. 1717 13 10 1798 () + 61 | ... ... +30 +20
23 Hartford, Conn. 1713 14 9 | 1795 + 51 | 1929 (?) +11'0 || 430 +27
24 New Haven, Conn. 17505? 20 11 1800 -+ 47 | 1933 “+10'8 || +3°3 -{-3'0
25 Nantucket, Mass. 1700(? 14 15 1771 + 6°2 | 1918 “4-12'2 [ 418 +1°4
26 Cold Spring Harbor, N. Y. | 1750(?) | 14 8 | 1792 4+ 47 {1925 )+ 97 || +23 +20
27 New York City, N. Y. 1609 29 18 | 1784 . 3 0 +3'8 +3'4
28 South Bethlehem, Pa. ‘1742 16 11 1812 422 | ... L.l ~+40 +3°7
29 Huntingdon, Pa. 1750(?) | 14 7 | 1813 + o8 | .... ... +3°9 +3°5
30 New Brunswick, N. J. 1800 19 11 1778 () 4 22 | ... ..., —+1°8 “+1°4
31 Jamesburg, N. J. 1761 7 10 | 1802 B ol 2. S (S 433 +29
32 Harrisburg, Pa. 1795 15 15 | 1795 ot S S +2-0 +1°4
33 Hatboro, Pa. 1680(?) | 18(?) 6 | 1797 4+ 8| .... ... +3°3 +3°3
34 Philadelphia, Pa. 1701 18 17 | 1802 3 O P +4°4 +-2°8(?)
35 Chambersburg, Pa. 1736 45 7 | 1809 — 0S| eeer eennnn +4°8 +4'5
36 West Creek, Little Egg | 1687 "6 22 1802 F 27 | ceer eeeens +2°9 +2°4
Harbor, N. VY.
37 Baltimore, Md. 16405? 20 17 | 1802. 4+ o7 RN 430 +2'7
38 Cape May, N.]J. 1700(? 12 6 | 1805 + 19 PPN +2'8 +26
39 Washington, D. C. 1791 40 6 1799 — oI o eeeaen +27 +2°3
40 Cape Henlopen, Del, 1700(?) 8 19 | 1802 + o081 .... ... +4-3'7 +34
41 Williamsburg Va. 1694 7 16 | 1811 — 03| veer aeee.. +3°2 +2'9
42 Cape Henry, Va. 1700(? 14 20 | 1810 o210 .... ... +2°8 +2°5
43 Newbern, N. C. 1750(? 9 20 | 1796 — 27T | sihe e +2-3 +1'9
44 Milledgeville, Ga. 1750(? 6 18 | 1830(R)—56|.... ...... “+3°7 +37
45 Charleston, S. C. 1700 16 28 1794 — 46| .00 ... +2'5 +2'1
46 Savannah, Ga. 1750(?) | 10 423 | 1814 ey A 2 “+3°7 +3'5
47 Fernandina, Fla. 1849 5 JE T R T +3'9 cees
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIO
DECLINATION—Continued.

Sumanary of special results—Continued.

GROUP II.—DECLINATIONS.

& : g ET) )
[
g E By %&5 Y ? g
" i Ss | B2 1280 25% | anoual changes
va - « s e nnual change in
No, Locality. & 2 : .‘_5: ; E g - g E :g 1895, 19620.
3 2 o4 BEe o Koo
S | E | E° |EgsE EEE
] = 2 aocwvd ade
] Z [y < <
4 ° 4 /7
I VYork Factory,Brit. North Am. 1725 7 449 | 1857 —_ 87 | +12'2  +13'3
2 Fort Albany, Brit. North Am. 1668 5 78 | 1858 4 88| .61 4 67
3 Duluth, Minn. 1859 5 28 | 1871 (?) —1o'x | 4+ 179+ 273
4 Sault de Ste. Marie, Mich. 1790 10 12 | 1828 — 12 4 41 44 40
5 Pierrepont Manor, N. Y, 1823 13 7 | 1802 + 22| + 42 + 37
6 Toronto, Canada. 1840 40 2 ... Ll 4 44 4+ 37
7 Grand Haven, Mich. 1825 8 10 | 1834 — 52| ceeeir e
8 Milwaukee, Wis, 1859 5 29 | 1832 — 771 +55 + 54
9 Buffalo, N. Y. 1797 10 10 | 1806 4 o2 + 42 + 38
10 Ithaca, N. Y. 1672 6 8 | 1822 4+ 27l 4+ 52 H 51
11 Dunkirk, N. Y. 1798 7 4 1800 — 06 | 4 31 4~ 27
12 Detroit, Mich. 1810 13 12 | 1799 — 31+ 25 + 22
13 Kalamazoo, Mich. 1826 8 9 | 1830 — 58| 4+ 62 + 61
14 Ypsilanti, Mich, 1815 18 7 | 1792 — 44+ 33 4+ 29
15 Erie, Pa. 1786 14 13 | 1808 — o5l 4 32 4 28
16 Chicago, IlL. 1823 5 8 | 1833 —63F + 44 -+ 44
17 Michigan City, Ind. 1830 6 37 | 1828 — 550 4 46 + 45
18 Cleveland, Dhio. 1796 16 13 | 1797 — 18 4 28 + 26
19 Omaha, Nebr. 1819 8 9 | 1820 —126 || + 41 -+ 40
20 Beaver, Pa. 1786 5 5 | 1814 — 13 4+ 37 4 36
21 Pittsburg, Pa. 1840 6 6 | 1808 — o061 4 30 4+ 27
22 Denver, Colo. 1866 5 4 | 1839 —154 || 4 34 + 37
23 Marietta, Ohio. 1810 7 23 | 1815 — 29| + 39 -+ 37
24 Athens, Ohio. 1766 6 s [ 1803 — 41| + 30 - 27
25 Cincinnati, Ohio. 1806 7 9 | 1813 — 50| + 33 + 32
26 St. Louis, Mo. 1835 7 g | 1822 — 89+ 43 + 41
27 Nashville, Tenn. 1829 4 5 1834 — 69 4+ 47 + 47
28 Florence, Ala. 1818 6 7 | 1821 — 66| 4+ 32 + 31
29 Mobile, Ala, 1814 8 6 | 1839 — 71| + 43 + 44
30 Pensacola, Fla. 1763 11 35 1830 — 75+ 43 + 43
31 Austin, Tex. 1835 7 .. eee e + 28 ......
32 -New Orleans, La. 1700(?)| 12 22 | 1836 — 821l + 43 + 43
33 San Antonio and Hill Side, Tex. 1825 10 14 | 1846 —103 | + 38 4+ 39
34 Galveston, Tex, 1848 5 e e i + 40 ......
35 Key West, Fla. 1750(?)] 14 5 | 1799 — 72|+ 32 + 29
|
36 Habana, Cuba. 1726 16 18 1798 — 65 |+ 30 + 30
37 Kingston, Jamaica. 1726 15 25 | 1778 — 62| + 21 + 20
38 Bridgetown, Barbados. 1700(?)) 9 33 | 1729 E’g — 474+ 1’1 + o9
39 Panama, New Granada. 1775 12 411 | 1793 (?) — 79 } + 204 4 23

.
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF

UNITED STATES COAST AND GEODETIC SURVEY.

DECLINATION—Continued.

Summary of special results—Continued.

GROUP III.—DECLINATIONS.

THE MAGNETIC

8 s | 5 |egg ws |97 23
-] A w0 e e '" ».2
. 3: O g“g £H 3""”%’; 33‘5 L Annual change in
o Locatlty. 25 | sE | 5P e FaR |28 EER) WO
= ks 28 =20 Sal |gid ga2
3 X TS | ESs. Bew 54X ]
5 g £° 1 B. a8 BEE | &S R
v 3 [ a0 us ARy g0 as o
> Z [ < < < <
’ o -] ’ /
1 Chamisso Island, Alaska. 1728(? 4 | ) |13y —34 (... ... +69 ...
2 Port Clarence, Alaska. 1728(? 6 40 | 1771 §>§ —30 | eeer eeeenn +5(?) *)
3 Port Etches, Constantine
Hbr., Alaska. 1778 10 40 | 1845 (?) —31°S | --er  eee. +3(?) (1)
4 Port Mulgrave, Yakutat
Bay, Alaska. 1778 10 32 | eeer e beeee e o(?) ...
5 St. Paul, Kadiak Island,
Alaska. 1778 11 31 | 1837 =274 | eee eeieen +4(?) 1)
6 Sitka, Alaska. 1779 38 P R —2(?) ...,
7 Iliuliuk, Unalaska Isd.,
Alaska. 1790 15 15 1834 —199 | .... ... ! +30 +4-3°1
8 Petropavlovsk, Kamchatka. | 1728(?) 12 37 (1731 (?) — 85| .... ...... +29 +2°7
9 Nootka, Vancouver Isd. 1778 7 35 Ceee eeeaas 1898 —24°0 || —0O°2 0’0
10 Cape Flattery and Neah
Bay, Wash. 1783(?) 8 23 { eee. e 1904 —23°3 || —o'7 —03
11 Port Townsend, Wash. 1783é?)| 9 ) (-3 1901 -—22°7 | -—0°4 —o0'1
12 Seattle, Wash. 1783(?) 8 18 ... ... 1896 —22°§ 00 402
13 Olympia, Wash. 1783(?); 5 S S 1904 —22°4 || —10 —o0'7
14 Cape Disappointment,
Wasli. 1783(?) 10 23 Ceee e 1905 —21°9 i| —I'1 —o7
15 Wallawalla, Wash. 1853 5 17 {1882 () —21°3 | ... ee...n 417 ...
16 Vancouver, Wash. 1788 6 36 [ 1893 (?) —21'5 | ...  ...... +o2 +o07
17 Portland, Oreg. 1783(?) 9 28 | ... ..., 1903 —22'5 | —0°9 —0'3
18 Salt Lake City, Utah. 1850 12 10 | 1878 —166 1 .... ... +2°1 +2°7
I9 Cape Mendocino, Cal. 1783(?) 6 37 | 1886 (?) —17.7 | ... ... 406  .....
20 San Francisco, Cal. 1783(?); 33 I0 | oee e 1898 —16°7 || —o'1 401
21 Monterey, Cal. 1783(?) 13 19 | vooe eeeen 1899 —16°1 || —0°3 oo
22 Santa Barbara, Cal. 1714 6 24 | 1880 —I4'5 | veee e 411 “+1°5
23 San Diego, Cal. 1714 12 23 1875 —I13°3 vee e +1°3 +16
24 El Paso, Tex. 1852 8 10 1867 —I2°4 | ceee eeeeen +27 “+3°1
25 Cerros Island, Low. C.,
Mex. 1714 7 20 | 1866 —I2°0 | ceir eenaen +2°5 429
26 Ascension Isd., Low. C., :
Mex. 1783 5 13 1872 Lt & 05 T IS +1°4 17
27 Magdalena Bay, Low. C., | -
Mex. 1714 8 31 1875 e AR +4-1'9 +22
28 San Lucas, Low. C., Mex. 1709 8 32 | 1872 — 96| ..ii eieen 421 -+2'5
29 San Blas, Mexico. 1630(?)] 12 37 | 1857 — 94 | seer eeeens +3'6 +3'9
30 Mexico City, Mexico, 1769 15 13 | 1848 — 86| .iiv eueeen “+2's +2°7
31 Vera Cruz, Mexico. 1727 9 22 | 1832 il 2 S IO +4°3 +4'4
32 |. Acapulco, Mexico. 1744 10 | +20 | 1846  — 89| ....  ...... +3'5 +-3°8

*The formula gives ¢ = +3'; direct observation ahout +7/, provisionally +5’ may be adopted for the present.
t The formula gives @ = +10’, but 43’ may be better.
$ The formula gives a = 47/, but +4’ may be better.
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIO
DECLINATION—Continued.

Decennial and quinquennial tabular values of the magnetic declination computed by preceding formule.
[A + sign indicates west, & — sign cast declination.]

GROUP L.—EASTERN SUBDIVISION OF THE UNITED STATES AND ADJACENT PARTS.

# & . g, & i . &
s | § | s O T A T - - B A R S
vear || 42 S £ <d ¥ = 7 & o < z &=
Qe EROl g | RO ER | E | 5 | & | B OE | B E | zw
e R - p g E E g T ER
& & 3 b g & i A z & & e
o [~} o o (-] o [~ o o o o o
1600 4-19 {18
10 19 17
20 19 16°5
30 18'5 15°5
40 +17 18 15
1650 17 17°5 14
60 |+16 17 17 13°5
70 15 17°5 16 13 )
8o 14 17°5 15 12°'5 )
90 14 17 145 12 it
1700 13°S 16°5 +15°5 13°7 12 ~+12
10 135 15°5 15 13°0 11°§5 11°4
20 14 14'3 14 12°3 11°5 ) 10°6
30 14°5 13°3 13 119 12 9'9
40 15°5 12°§ 11°7 11°6 12 93
1750 16°5 12°I Iﬁ)} 11°4 12°§ 88
6o |l 18 12°1 9'7 11°4 13°0 + 66 841
70 19°5 12°2 88 116 13°7 61 818 4 78
8o 21 12°2 81 12°0 14°4 57 812 |4 68 7°6
90 23 12°2 77 12°6 151 [+ 71 56 823 6's 75
1800 24°S 12.1 7'5 13°2, |+10°8 15'9 7°2 57 850 6°36 76
10 26 12.1 76 140 11°4 16'7 74 6'1 892 6°44 79
20 27°5 12°3 80 14°8 12°1 17°4 7°78 66 9°46 671 83
30 287 129|420 87 156 12°9 182 829 73 10'10 718 89
40 29°7 13°8 21°2 9°'5 1674 137 18'9 8:g0 81 1082 7°80 9’55
1850 30°4 149 22°1 10°5 17°1 14'48 19°4 9'58 9'0 11°56 8'55 10°28
55 306 15°5 22°4 11°0 17°S 14°87 19'7 9'93 9'45 11°92 8:96 10°66
6o 30'8 16°0 22°7 11°6 17°79 15°24 19°9 10°27 9°'90 12°29 9'38 11°03
65 30°9 16°s 22'9 12°1 18°08 15°59 20°'1 10°62 10°36 12°64 980 11°40
70 30°9. 16'9 23°1 12°6 18°32 15'92 | . 20°3 10°96 10°79 12'97 10°22 11°75
1875 30'8 17°2 23'2 13'2 1853 16°22 20°5 11°28 11°20 13°29 10°64 12°09
8o 306 17°4 23°2 13°7 1871 16°48 206 11°58 11'59 13°58 11°05 12°40
8s 304 175 23°2 14°2 1884 16°71 207 11'86 11°94 1385 11°44 12°69
g0 30°'1 17°5 23°1 14°6 18-92 1689 | 207 12°11 1226 | 14°08 11°80 | 12°94
95 297 17°5 22'9 150 18:97 17°03 20'7 12°33 12°53 14'27 12°13 1316
1900 ||+29'3 [+17°5 [H-22'7 |+15°4 |+19°0 |417°1 207|125 (128 4144 (274 (1373

8. Doec. 25 20
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UNITED STATES COAST AND GEODETIC SURVEY.

SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC
DECLINATION—Continued.

Decennial and quinquennial tabular values of the magnetic declination computed by preceding

JSormule—Continued.

LA + sign indicates west, a — sign east declination.]

GROUP L—EASTERN SUBDIVISION OF THE UNITED STATES AND ADJACENT PARTS—Continued.

g | g g .
L e 2 o
vear | ou od £d v,
gun. x| 22| 52|
! ) E E g
5 ’. 2 <
o o o o
1600 F10°'§
10 Ir
20 11°5
30 12
40 12
1650 12
60 12
70 117
8o 11’3
[%) 108"
1700 10°2
1o 9'S
20 88
30 81
40 74
1750 {- 80 |+ 75 6'8
60 7°5 68 62
70 72 63 58
8o 707 | 59 56
90 707 57 54
1800 7°26 57 55
100 [+ 59 760 | 59 5°67
20 62 807 63 6°02
30 698 8-65 68 649
40 7°97 931 74 707
1850 860 10°02 81 773
55 8-86 10°37 85 808
60 9'16 1072 88 844
65 9°59 11°06 92 880
70 10'09 | 11°39 96 9'17
1875 10°59 11°70 10°0 9°52
8o 11°01 11°99 10°3 987
8s 11°27 12°25 10°6 10°21
Q0 11°38 12°48 109 10°52
95 11°44 12°7 11°2 1082
1goo {4115 |4128 (47114 Id4-11°1

: Salem, Mass.

1
!
°
]
|
|
!

+
AR
N =

O O N s

59
2

106
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11°5

119
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o

Jé\»oa»-ld o]

@ =

wn NO —h

N

TN NN
~ W
SR %8

835
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: Cambridge, Mass.

1
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o

] .
= : ] =]
I R -
2 2 e
2] 7] =]
b 13
13
3
128
12°4
12°0
11°4.
10°7
+10°3 10'0
9'6 93 |+I07T
89 86 9's
83 79 87
77 7'4 79
73 70 72
6'9 67 66
67 66 635
66 66 627
6°73 68 6°22
6'97 7°2 623
7'35 77 647
784 82 6°g5
842 8'92 7'67
906 | 963 849
973 | 10°36 906
10°06 10°71 9'38
| 10738 11°0§ 9'67
10°70 11°37 9'95
10°99 11°67 10°23
11°27 11°95 10°53
11°53 12°20 1085
11°76 12°42 1117
11°96 12°60 11°48
12°1 12°75 1175
41273

4-12°9 4120
i

Hartford, Conn,

o
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC
DECLINATION—Continued.

Decennial and quinguennial tabular values of the magnetic declination computed by preceding
Jormule—Continued.

[A + sign indicates west, a — sign cast doclination.]

GROUP I.—EASTERN SUBDIVISION OF THE UNITED STATES AND ADJACENT PARTS8—Continued.

| @ . . - . - .
[ oo oSO g 4 = i g ¥ =
£ | = | BER | 5, | 5 | % 2 & : g | 3 &
Year T . ﬁgg - 3 2 P ; A ) b %
(Jan.1). 4 g o =8 4 = 2 2 g o] ol 4
2 o U Ss 3 Q 2 P g g g g
e | SR | pzE | 3 e | 8 £ Z 2 | 2 ¢
z 9] Z, * x P = = x & 13) B
o o [+] [=] o Q o o o o o o
1600 +8
10 85
20 9
30 ! 9's
40 96
}
1650 | 97°
60 97
70 ' 9'7.
8o =y 96 +83 +83
90 91 82 82
1700 |4 91 85 7'9 4-82 80
10 84 78 7°5 78 76
20 | 78 7°30 70 74 770
0 ] 73 683 64 68 | 4445 | 64
40 68 | +63 6'2g | 4-6'1 57 62 383 | 566
1750 65 58 564 53 | +3'9 +47 4'8 53 318 | 494
60 63 5735 501 4'5 32 4'5 39 44 245 | 424
70 62 500 4's6 38 2'5 3'93 31 36 164 | 365
8o 623 4'77 438 32 1'8 3°49 2°4 28 0'82 318
90 6°42 4'67 4°39 27 1'33 | +2°3 321 | o2 2°0 2°3 “+o0'12 2-86
1800 674 4'72 4421 24 0'99 254 3'09 02 18 2'09 | —035 | 2'73
10 7'17 4°90 446 22 0'84 2'93 3'15 04 2'0 216 | —0°48 278
20 7°69 521 461 2°3 o088 3°43 338 o8 2°5 2°44 | —0°28 3'or
30 8-29 563 4'98 25 I1r 4'02 377 14 30 2791 | +0°17 | 3'42
40 8'93 613 5'61 30 I'52 466 4'28 21 37 3'46 075 | 3'97
1850 957 669 631 3'53 2°07 532 4'91 2'9o 4'3 407 138 | 462
35 9'89 6'99 662 386 2°40 566 525 3°31 4'6 4°39 170 | 497
60 10°21 7:28 6°91 4'22 2°74 5'98 560 370 50 4'73 2°02 534
65 10°51 7'58 716 4'59 3’10 629 5'96 4'09 53 508 235 | 570
70 10°79 787 740 4'93 3'48 6'59 632 4'46 57 5'44 2770 | 6706
1875 11°'06 815 764 536 3'85 687 667 481 62 581 3'06 641
8o 11°31 841 7°90 575 423 7°12 7°01 512 67 620 3°44 676
85 11°53 866 818 612 460 735 7°35 5'40 71 659 384 | 706
90 1172 889 849 649 4°95 7°55 765 564 7°6 697 425 | 7°35
95 1189 9'10 88 683 53 77 7°94 5'83 79 74 465 | 76
*
1900 123 | 493 | +9T | 472 | 456 | 479 +82 | 460 | +80 | 477 | +503 |+7°8
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC
DECLINATION—Continued.

Decennial and quinquennial tabular values of the magnetic declination computed by preceding
Jormule—Continued.

[A 4 sign indicates west, a — sigu oast declination.]

GROUP I.—EASTERN SUBDIVISION OF THL UNITED STATES AND ADJACENT PARTS—Continued.

F ! - : ; . o . [ .
g o S g g £ Y p; o g B
= “ o ) ] & Z = A 6 g
var | ¢ |z | =9 | EE | Ei | g : : g 2| 4
(Jan.1). § E ﬁQ 5;:1 gr E H % %‘,,: g E
£ &, o & = a [ = g g £
& 3 E 5 2 15} z p2 3 & £
o o [~} Q o o o o o -] o
1600
10
20
30
40 1§ +5
1650 55
60 6
70 6
8o 61
90 59 +7 147
1700 55 +6 64 46 +46 oc
10 51 59 58 4’4 4'3 —0°5
20 4’5 55 52 4’0 39 12
30 39 49 44 3’5 34 18
40 32 4’3 37 29 29 2°5
1750 2°55 3'8 +1°7 2'9 2°'3 2°3 —0'6 —2 3°1 —2'1
00 1'95 32 11 2°3 1'65 18 1’1 2°5 37 27
70 1°43 27 06 17 1°'05 12 16 3 4°1 3'3
8o 1'03 2°3 +o0'2 12 0'52 o8 1'9 4 44 38
90 0’77 2°1 [eXs) [o}s] +o'10 0°45 2°1 4’5 455 42
1800 066 19 —0'1 08 —o0'17 0°24 2'1 50 4°55 4's
10 0'72 19 foX¢] 09 —o0°28 0’17 1'96 53 437 47
20 0°93 2°1 +o2 I'I —0°22 0°'25 1°66 56 405 47
30 1'29 2'35 065 's +oo1 0'47 123 563 3°59 4’5
40 1'77 2°75 117 2'00 038 0°'82 0°70 5°55 3°'03 42 —5
1850 | 2735 323 177 2°64 083 1127 | —0'09 5°33 239 378 4'5
55 2'67 3°50 2°'10 2°99 1'16 1°53 +4-0°22 517 2°06 3°53 4°2
2°99 378 2°43 336 1°47 1-80 0°54 4'98 1°73 325 38
65 3°32 407 277 3°73 1'78 208 086 476 1°39 PR 3'5
70 365 437 3’10 4'11 2’10 2°37 117 4°51 1°07 2°65 32
1875 398 4°66 342 4’49 243 2°66 1°46 4'24 0'75 233 29 l
8o 430 4'94 372 4'86 275 2'94 174 396 045 2°01 25 i
85 4'60 522 401 522 306 3°22 2'01 3°66 -—0'17 1'69 22 |
90 4'8g 5'48 428 5'56 3°35 348 225 34 o009 1°37 19
95 5'15 5'73 4'51 5'9 36 37 24 30 +-0°32 1°06 16
‘ .
1900 || +5'4 | +60 | 447 | +62 | 439 | 440 | +26 | —27 | +o5 |—08 |12
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC
DECLINATION—Continued.

Decennial and quinquennial tabular values of the magnetic declination computed by preceding
Jormule—Continued.

[A - sign indicates west, a — sign east declination.]

GROUP II.—CENTRAL SUBDIVISION OF THE UNITED STATES AND ADJACENT PARTS.

- - o 'y b .
Nl T T o o ] . ﬁ
|a ., [N 5} g v 2 . g
R <8 g = g H & . B . > 4 Z
Year 8 g g sg | L 8 md g > » 7 ¢ g
(EECN R - S - S S - - - O O I A A S 5
ot - T - A - A S A S I SR - B A B R R S
1 -] o 3 & o oy = 3 S ) o G
| = @ A & & & o = a = a A M
o o o o o o o o o o o o
1650
6o +19'5
70 20°§ +10
8o 21°§ 10
go 225 10
1700 22°5 10
10 22°§ 10
20 |+2rI 22°'§
30 20 22 9
40 17 21 8
1750 15 20 i
60 12 19 6
70 9 17°5 S
8o 6 16 4’5
Go 3 15 oo +4-0°44 4 —0'5
1800 ||+ o1 13'5 —o°5 0'22 33 |—o55 |[—3°1
10 ||— 25 12 09 o'21 2'g |—0'46 | 3°06
20 4'7 8¢ 't |-+26 —5'0 041 27 |—o°21 284 |—572
30 65 10 1’16 | 305 |+0'8 52 0'79 2'8 [+o020 | 2'49 584
40 7'8 9 1’04 | 3°72 1’32 | §°2 '35 31 0’73 | 204 57t
1850 85 9 —98 | 076 452 | 160 | 495 (—7'4 | 205 3’5 136 | 1'55 5'33
55 86 9 9'9 0'57 4'96 1'85 4'74 7°2 2°43 38 1°70 122 5'06
60 86 88 1002 0'34 5°41 2°17 445 6'9 2'84 4'1 2°05 0'93 4°74
65 85 8'9 10°08 |—0'07 587 2°39 4°11 6'6 3°25 4'5 2°'40 | 064 4737
70 82 91 1011 |40°2I 633 266 | 3°71 62 3'67 488 275 | 034 3°96
1875 77 93 10'10 | o'52 | 679 | 314 | 325 | 58 4'09 529 | 310 |—0'0§ 3'52
8o 72 96 | 1006 | 084 | 723 | 362 273 1 §'4 451 5701 | 343 |+0°23 3'04
85 64 9'9 998 | 118 | 765 | 38 | 2715 | 50 4'91 614 1 375 | 049 2'55
90 5'6 10°3 99 1°52 80 4°'12 1'6 4'5 5'30 6°'58 405 0°74 2°04
95 4'6 11 97 I'9 84 4’50 |—I 41 5'66 70 4'32 | 096 1°53
1900 ||— 36 |+11'5 |— 95 |+22 |[+88 [+48 veee |—36 |+60 [+ 75 [+ 46 |F1°2 10
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UNITED STATES COAST AND GEODETIC SURVEY.

SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC

DECLINATION—Continued.

Decennial and quinquennial tabular values of the magnetic declination computed by preceding
JSormule—Continued.

[A + sign indicates west, 8 — sign east declination.}

GROUP II.—CENTRAL SUBDIVISION OF THE UNITED STATES AND ADJACENT PARTS—Continued.

- 5
= = £3)
LE- . ind Hog
gann. | =2 | & § | 83
w g g 2
& ol = 4
] I (2] =
o o ] o
1650
60
70
So
90
1700
10
20
3 -
40 i
1750 I
60 !
70 |
8o ! +o2
90 —0°2
1800 046
10 -4’0 0’52
20 | 3760 0°39 |—6'12
30 301 |—009 | 628 |—5'5
40 229 (4036 | 625 | 54
1850 1'49 0°'94 6'04 51
55 | 107 126 | 588 | 49
| 065 1'60 5'67 46
65 |—0'24 194 1 545 | 473
70 |+o18 2°30 5'I5 403
1875 059 | 265 | 484 | 369
80 o’ 299 | 452 | 3°34
8s 132 | 332 | 417 | 2'97
90 165 | 362 | 381 2°59
95 1'95 | 39 345 | 2721
1900 |[+22 [+4'2 |—31 [—I'8
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12°56 111
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11'47 |-+0°23 126
I11°19 0'54 1°56
10089 | 086 1'87
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9'89 185 2'78
9°56 218 3706
92 2°49 | 373
89 |+28 [+35
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC
DECLINATION—Continued.

Decennial and quinquennial tabular values of the magnetic declination computed by preceding
Jormule—Continued.

[A - sign indicates west, a — sign east declination.j

GROUP II.—CENTRAL SUBDIVISION OF THE UNITED STATES AND ADJACENT PARTS—Continued.

S F Lo g | g g i | & g 5
I - N S - R I S - T I I B O I N X
. o ; < ! g v = i a ) ; -3 .
. I kg g ¢ | 8 5 o8 52 ol g g ,§§ %3 gé
! b e v 3 ) g 5 id g s 8 °g g5
: = g ] g 3 H g o by G £ e 5
| 7 xa = | oa < “ & © o B % @ &
o ] o o o o o] ] v o [ [+] o
1650
6o
70
8o
90
1700 —2°3
10 22
20 2°4 —4 -4'9
30 27 4'S 53
40 31 5 5'6
1750 37 5' 59 [—4'5
6o —4°2 44 58 61 43
70 49 51 6°1 62 | 41 =77
8o 56 58 63 62 38 7'8
90 62 6's 65 6'1 34 79
1800 |, '—58 687 712 —~7°2 65 60 3'0 79
10 —65 637 717 7°62 71 6°'5 58 2°5 78
20 |(|—6'7 6'58 | 678 7°42 7'96 |— 9'S 686 63 5°'5 2'1 76
3 | 69 6°54 7°03 7°50 | —II 815 10°1 650 6'08 51 16 7°35
40 6'9 637 7°10 7°40 10'7 816 1028 |—8'8 6°03 577 4'7 I'I 7°05
1850 67 6°11 6°99 7'14 10°2 8:00 10°31 89 5'47 5°39 43 o7 6'69
55 65 593 | 689 | 695 997 | 785 | 1026 | 887 | 5717 | 518 40 0's 650
60 63 574 | 671 | 673 974 | 766 | 1017 | 880 | 485 | 495 38 0'3 630
65 61 553 | 651 | 647 9's0 | 744 | 1004 | 869 | 453 | 472 36 |—oT 6'09
70 578 530 | 627 6'19 9'27 718 987 355 421 4°48 33 [4or 588
1875 546 5'06 601 588 9'03 6'g0 967 837 388 423 31 02 567
8o 513 | 481 | 571 | 5SS 880 | 659 9'44 | 816 | 357 | 397 29 04 596
85 478 | 4'55 | 539 | 5721 857 | 6726 918 | 791 | 3726 | 372 27 0's 525
90 4°40 4°28 5'05 485 834 5'91 8-go 762 2'g6 346 2'5 06 50
95 40 402 | 469 | 4'50 81 556 8s9 | 729 | 277 321 2'3 o7 48
1900 |l—36 |—38 |—4'3 |—414 [—79 |—520 [— 83 |—69 |—2¢ |—3'0 |—271 i+0'8 —4'6
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC
DECLINATION—Continued.

Decennial and quinquennial tabular values of the magnetic declination computed by preceding
Sormule—Continued.

[A + sign indicates west, a — sign east declination.]

GROUP III.—WESTERN SUBDIVISION OF THE UNITED STATES AND ADJACENT PARTS.

co B A - - . .- - . o ,
RN PR I -T R R PR P
i Sd Mol b Gk b P3 o Ge S @
vear [ 0U< | k% | Zed | 33 e % = e % 1§ %
Gan). || B39 | =8 SEQ | ESS | 2 4 % g & g “7 °f
Fof | o4 | @E. | E7 | EE ¢ | zde | 2E 2y | vog | B
%@ 5 T2 | Lol N el ad% oM 2> waE 5
[3] & & [ 7l B = By “ 3] =
o [~ [ o ] L] <] o [+] -]
1630
40
1650
60
70
8o
go
1700
10
20 |—32 —28 —8°5
30 326 29 85
40 333 29'6 85
1750 337 30°1 83
60 34'r 304 81 .
70 342 30°5 |—22 —24 —22'2  |~—24'4 77 —18'6
8o 34°2 304 24 25 234 251 |—184 7°2 188 |—17'4 |—16'8
90 34’0 30°2 26 264 24°5 257 189 67 19°2 17°9 17°42
1800 33°5 29'8 27°8 27°7 25° 264 19°27 6'1 19°6 18'5 1806
10 330 29°1 29°2 289 26°4 27'0 19°59 54 20°'1 19°'1 1873
20 323 284 303 29°9 27'0 276 19°80 4'7 20°7 19°7 1G9°40
30 31°5 27°6 31 30°7 27°3 280 19°gO 39 21°3 204 20°06
40 30°6 26°7 31’5 31°2 27°4 28°'s 19°89 3°2 21°'9 21°0 20°67
1850 29°7 257 31°'5 31°4 27°2 29°1 19°76 2°4 22°5 21°60 21°22
55 29°2 25°3 313 31°5 26°9 29°1 19°65 2'1 22°8 21°88 21°48
60 28-8 24°8 31ro - 3174 26°6 29°0 19°52 17 231 22°12 2171
65 284 24°4 30'7 31'3 2673 29°0 19°37 '3 23°3 22°35 21°91I
70 27°g 24’0 303 312 259 29°'1 19°19 1°0 23§ 22°'56 22°10
1875 275 236 298 309 25°5 29°1 1899 o7 236 22'75 22°26
8o 27°2 23°2 29°'1 30°6 25'0 29°'2 1878 04 23°8 22'9g0 22°40
85 268 22'9 28°g 30°2 24°4 29°3 1855 |—o°1 23'9 23'04 22°50
90 1—26 22'6 28 —30 23'9 29°4 1831 |4-0'2 24'0 23°14 22°58
95 cees |22 —27 e (—23°2 29°4 181|405 —24°0 2321 2263
1900 | ... veee |—29'4 |—17°8 |+0O7 vee. |—23°3 l—227
i ]
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC
DECLINATION—Continued.

Decennial and quinguennial tabular values of the magnetic declination computed by preceding
Jormule—Continned

[A + sign indicates west, a — sign east doclination.]

GROUP III.—WESTERN SUBDIVISION OI' THE UNITLED STATES AND ADJACENT PARTS—Continued.

by | 4 : 5 g = -
- g = E 5 S
IR N AR I A
v p &g : = S : = % 8 g
Year , o £ b 8 oy e} 2E 3 i G A o
(Jan. 1). Z & Ro S 4 g Q»S Y] e T 5
& ‘A g z 3 = — ‘ g G )
— 1 @ IS o [
% g g8 S g £ " 1 < g
| g ) & 3 g L = & g B =
] S 3] 2 = 4 & 3] & b &
| o ] o o o o] o [ (-] o o
1630 |
40
1650
60 |
7 |
. So
90
1700
10 — 8
20 i 82
30 83
40 85
1750 | 89
60 973
70 . 9'8
8% ,—185 |—16'5 -17°1 —147 16 --14 —12'6 |—x1°4 10°4
90 19 17°0 17°3 15°3 16 14§ 13°1 11°8 11°0
1800 | 19°5 17'6 17°7 16°'1 167 15 13°6 12°3 11°6
10 ° 20 182 182 169 17°3 15°5 14°1 12'9 12°3
20 | 20§ 188 187 17°7 180 16 146 13°4 12°9
30 : 20°9 19°4 19°2 18's 18°8 165 1501 i 13°93 13°43
40 || 2173 20°1 198 19°3 19°5 16°9 15°43 | 1445 | 13'90
1850 ' 21°7 20°65 20°31 |—20'3 19°98 203 |—15°'8 17°2 1580 14°91 14°30
55 ' 2185 20°91 20°'56 20'6 20°28 206 1608 17°3 15°'96 15°13 14746
60 | 2196 21°17 20'80 20°'8 20'57 21°0 16°27 17°4 16°11 15°32 14°60
65 | =22°11 2141 21°02 21°0 20°81 21°3 16°43 17°5 16°25 15°49 14°70
70 I; 22722 21°63 | 21722 21°2 21'02 21'§ 16°54 17°6 16°36 15°65 14'78
1875 ‘ 22°31 21'83 21°40 21°3 21°19 21'8 16°60 17°6 16°50 15°78 14°82
8o || 22°39 22°01 21°'56 21'3 21°32 22'0 16°61 177 16°57 15'89 14°84
85 || 2244 22°16 21°69 213 21°41 22°2 1656 © 17°7 16°56 15'98 14'82
90 22°48 22°29 21'79 21°2 21°45 22°3 16°46 § 17°7 16°64 16°04 14'8
95 22°49 22°39 21°87 l—2r1'1 21°5 22°4 16°31 —17°7 16°73 16°1 147
1900 ||—22°5 |—=22'5 |—21'9 veee |—214 {--22'5 |—16°T oo 167 1—16°1 I—14'6
! i
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC
DECLINATION—Continued.

Decennial and quinquennial tabular valves of the magnetic declination computed by preceding
Jormule—Continued.

[A + sign indicates west, & — sign east declination.]

GROUP III.—WESTERN SUBDIVISION OF THE UNITED STATES AND ADJACENT PARTS—Continued.

5. g . S N o - U U
O > IR @ A g KY Pl = =
Year S & = ';-:' g—-; :Q'E ~ U~3 N e
(Jan. . & g L £ 28 it E o £S g8
a g 8y y B 5 H WA p 2
a ~ £ g3 %2 =% © ] g g
& i o~ < e 3 & b > <
o (] o [ o o o o (o] o
1630 —4'4
40 3'6
1650 2'9
60 2°2
70 1’6
8o 12
90 1o
1700 —2'6 0'9
(o) — 7 -3 — 2 2°4 0'9
20 7°3 33 272 2°3 1°2 —3°0
30 | 7°5 37 2'3 2'3 1'6 37
40 77 4’3 2°5 2°5 2’1 4’4 —3"3
1750 81 50 30 2'9 28 5°'1 4'0
60 85 5'7 3'S 34 36 | —54 58 4'8
70 90 65 472 4’0 44 60 6°6 56
8o 9'5 74 | — 77 4'9 46 53 66 72 63
90 10°1 82 82 57 54 6'1 71 78 7'0
1800 | 10°7 9’0 88 6'6 62 69 75 83 76
10 11°26 9'8 9'35 7°4 69 766 79 87 81
20 11°79 10°§ 986 82 76 8:30 82 9'0 85
30 12°27 I1°0 10°32 89 8:26 8:81 85 9'I 87
40 12°67 I1°§ 10°69 9's 881 918 86 9'0 89
1850 1299 | —12'14 11°81 10°98 9°97 9°23 938 8:62 8:32 8:88
55 1315 1226 I1°9gI1 11°09 10°'15 938 9'42 8'59 8:66 883
60 13°21 12°34 11°98 11°17 10°30 9°50 9°41 855 8:48 875
65 13°28 12°38 12°0% | I1°23 10°41 9'56 9736 8:48 827 864
70 13°32 12°38 12'00 11°26 10°47 9'62 927 839 802 850
1875 13°34 12°32 11°95 11°26 10°50 9'61 9'14 826 7°75 833
8o 13°32 12°23 11°86 11°23 10°48 9'57 897 813 7°46 812
85 | 13°28 12° 10 11°74 11718 10°42 9°49 876 7°96 7°14 7°89
90 ! 1372 1193 11°58 I1°09 1073 937 85 7°77 680 764
95 i 131 11°72 11°4 i1'o 10°2 92 82 7°66 64 7°36
1900 || —I3 —I1'5 | —I1'2 | —10'8 | —I0O -9 —8 —7'4 | —61 —7°1
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Oollection of resulls of the secular variation of the magnectic dip and intensity.
RESULTS IFOR SECULAR VARIATION AND ANNUAL CHANGE OF THE DIP.

[Collection of preceding expresaions and deductions.]

ﬁlgltg%):f _ | Approxi-
Name of station. l(‘l]:éf\:zlelll\le Dip cxprf;;"se_d;'!:’;’:‘ Lu:lg;;tg; of time: mm(llgls»;ngc ;;;gég
years). o +incrense. Lg?x'
— decrease. P
GROUP 1.
St. John's, N, 1% 1881-1883 | L e Yy
Quebec, Can. 1842-1879 | ... —1'6
Charlottetown, Prin, Edw. Isd. | . . i i i i i i e | e RN
Montreal, Can, 1833-1879 | © =77°'08 — 0’011 I 1 —0'000 382 w2 | —27 1836
Eastport, Me. 1860-1895 [ @ := 76°°31 — 0039 2 #¢ 4- 0°000 053 M¢* l —2'1 e
Bangor, Me. 1841~-1895 | () := 76°°23 — 0°005 2 22 — 0000 497 M* | —3'0 1845
Halifax, N. S. 1834-1881 | @ -=74°94— 0016 L 12 [ —1'0 R
Burlington, Vt. 1845-1890 | © 2= 75°78 —— 0019 1 M2 —I1°2
Hanover, N. H. I873-18G0 L. —1'8 RN
Portland, Me. 1845-1895 | @ = 75°"21-}- 0°001 1 27— 0°000 548 »e? —2°9 1850
Rutland, Vt. 1859-18g0 1 .= 75°'70 - 0’031 O M —1'8
Portsmouth, N. H. 1850-1890 | @ == 75%°'12—0"024 O M —I4
Chesterfield, N. H. 1874-1890 1 L e —1'9
Newburyport, Mass. 18501887 | . e —-1'9
Williamstown, Mass. 1876 | e e e
Albany, N. VY, 1833-18g0 | @ =74°91 -{- 0'003 7 M — 0'000 653 72 —3°3 1853
Salem, Mass. 18551887 | L. —23
Oxford, N. V. I874-1885 | i —1'8 Ce
Cambridge, Mass. 1780-1895 ) —71°22 - 3°28 sin (1°5 #e -}- 76°3) —42 1858
Boston, Mass. 1722-1890 | @ =71°"23 4} 3°'10 sin (1'5 M2 - 79°2) —4'1 1857
Provincetown, Mass. 1860-1895 | .ottt e e —I°9 R
Providence, R. 1, 1834-1895 | (9 -=74°°11—0°00T 4 11— 0°000 614 1:* —34 1851
Hartford, Conn. 1839-18g0 | @ ::73°'94 — 0°010 g M2 — 0°000 250 M? —2'0 1828
New Haven, Conn. 1839-1895 | A =73°'554-0°003 § M2 — 0000 642 Mm? —3°2 1853
Nantucket, Mass. 1843-1895 ) -=73°80 4- 0’002 8 #2 — 0'000 633 247 —3°2 1852
Cold Spring Harbor, N, Y. 1844-1865 | e e ()
New York City, N. Y. 1822-18g5 | (9=72°"73 --0'009 § M — 0000 160 Me? —1°4
South Bethlehem, Pa. I841-1874 | v 'viit i e €2)
Huntingdon, Pa. € o R O LT
New Brunswick, N, J. 1844-1895,1 .o (?)
Jamesburg, N. J. S PR
Harrisburg, Pa. I 1840-1895 [ o= 72°°48 -} 0°006 7 M —-0"000 563 12* —26 1856
Hatboro, Pa. O R e
Philadelphia, Pa. " 1834-1895 —3'4 1857
Chambersburg, Pa. I842 | o e e
West Creek, L. Egg ITbr. N. J. 1846-1860 | .. it e e e | e e
Baltimore, Md. . 1834-18g5 —-32 1860
Cape May, N. J. 1846-1891 -2°1 Cees
Washington, D. C. 1838-18g5 —3'0 1884
Cape Henlopen, Del. 1846-1885 Sr2 N
Williamsburg, Va. 1874-1887 —2°4
Cape Henry, Va. 1856-1895 —2°2
Newbern, N. C. 1874-1887 ~2'2
Milledgeville, Ga. 1887 | e
Charleston, S. C. 1849-1895 | (@=64°'53—0'012 1 M —o7(?)
Savannah, Ga. 1852-1895 | @ =63°63 -}- 0021 1 7 —0'000 682 ? —2°5 1865
Fernandina, Fla. I857-187Q | vvrii e cens
GROUP II.
York Factory, B. N. A. I843-1884 | ottt e Q)
Fort Albany, B. N. A, I775 | e e it | e
Duluth, Mint, 1859~1891 e e )
Sault de Ste Marie, Mich. 1841-1891 ©=177°"63 -t-0'011 68 m — 0000 653 M* | —2'8 1859
Pierrepont Manor, N. Y. 1874 | e | e e
Toronto, Can. 1843-1895 | O =75°"34 4 0'008 784 1 — 0°000 589 m* | —2'6 1858
Grand Haven, Mich, 1859-1891 | @ =%4°"37—0'017 8 m —11(?) | ...
Milwaukee, Wis. I859-1888 | ... .. i (?) R
Buffalo, N. Y. 1839-1885 | @ =174°'74 + 0’010 1 M — 0’000 756 Mt | —3'5 1857
Ithaca, N. Y. I874-I890 | tivviitiiiiiiiiiiiiraia e —1°5(?) e
Dunkirk, N. Y, I84T | e R
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Collection of results of the secular variation of the magnetic dip and intensity—Continued.
RESULTS FOR SECULAR VARIATION AND ANNUAL CHANGE OF THE DIP—Continued.

Approxi-

: mate an- Appr?xi-
Name of station. ngg‘:zgge Dip expressed as a function of time. nual change e’ggcﬁ.
years). (m=year ~1850°0) +i(1:§2-zi){". Léllax
— decrease. p.
GROUP II—continued.
Detroit, Mich. 1839~-1891 | (@ ==73°'67 -{- 0°008 41 M —0'000 545 #* | —2°4 1858
Kalamazoo, Mich. | | e | e e
Ypsilanti, Mich. 1839-1841 | e | e e
Erie, Pa, 1841-1885 | ©=73°'89 - 0°013 85 2 —0'000 786 m* | —3°4 1859
Chicago, I1L 1841-1891 | ©=172°74 — 0°000 34 #2 —0'000 167 m? | —O'9 1850
Michigan City, Ind. 1859~1891 | (9 =73°'20— 0019 M2 —I'I ceee
Cleveland, Ohio. 18391891 | @ ==73°"26-}-0'002 4 M —0'000 372 * | —1'9 1853
Omaha, Nebr. 1869-189T | ...t —o8 1877(2(
Beaver, Pa. 1839-1874 | oo e e cens
Pittsburg, Pa. 1I819-1885 | . e
Denver, Colo. 1872-1888 | L —o03(?)
Marietta, Ohio. 1845 | e e
Athens, Ohio. 1830 | e e
Cincinnati, Ohio. 1838-1888 | ... —o'7(?)
St. Louis, Mo. 1819-1886 | ® Nearly stationary since 1836 oo
Nashville, Tenn. 1833-1888 | e —I1°4
Florence, Ala. I831-1890 | oo —2°4
Mobile, Ala. 1834-1857 | . e
Pensacola, Fla. 1858-1895 | ... —o4(?
Austin, Tex. 1878-1895 | o e “+o0°4(?
New Orleans, La. 1834-18095 | .. [eXo)
San Antonio, Tex. I878-1805 | 1 .ii it +o02
Galveston, Tex. 1848-1895 | .. ..t +2'9
Key West, Fla. 1849-1887 | @ =354°60—0'004 4 7 —0'3
Habana,Cuba. I80I-1889 | it ettt —o'8
Kingston, Jamaica. 1822-1857 | it e e
Bridgetown, Barbados. 1722-1846 | i e [ e
Panama, New Granada. 1790-1866 | i | eeeees
GROUP III.

Chamisso Island, Alaska. 1827-1880 | i e
Port Clarence, Alaska. 18501880 | ... i €3]
Port Etches, Constantine Harbor. 1837 | e e |
Port Mulgrave, Yakutat Bay. 1791 1892 | L.ttt —o's5(?)
St. Paul, Kadiak Island. 1880 | e e e
Sitka, Alaska. 1818-1894 | @ =75°67 — 0°017 5 712 -4~ 0"000 064 2* —07
Iliuliuk, Unalaska Island. 1778-1891 | = 68°13 —0'0I7 9 772 — 0°000 023 #2? —I12 ceen
Petropavlovsk, Kamchatka. 1779-1876 | Q==64°28 -{- 0°008 7 772 — 0'000 134 M* —o'2 1882
Nootka, Vancouver Island. 1778-1881 | L )
Cape Flattery, Wash. 1855-1881 | e 0'o(?)
Port Townsend, Wash. 1792-1804 | »}-I'o(?g
Seattle, Wash. 18711895 | oo e —o3(?
Olympia, Wash. 1894 | cie e e
Cape Disappointment, Wash. 1830-1895 | ... 0'0(?;
Wallawalla, Wash. 1830-1887 [ o —o8(?
Vancouver, Wash. 1830-1895 |  ciiii e o‘og ?
Portland, Oreg. 1858-1895 | .. i +o7(?
Salt Lake City, Utah. 1869-1893 | ... o'o(?
Mendocino City, Cal. 1886 | e e R
San Francisco, Cal. 1815-1896 | O = 62°°24 -} O'OIL 3 7 ~—0'000 168 7 —o0'2 1884
Monterey, Cal, 1791-1896 | @ =61°"55 —0°016 6 772 - 0000 180 2% oo 18¢6
Santa Barbara, Cal. 1831188 | it ees ~+0°6(?) e
San Diego, Cal. 1793-1892 | @ =357°"51 4- 0°029 2 #2— 0'000 452 7* —o7(?)
El Paso, Tex. 18521805 | ittt 16
Cerros Island, Low. Cal. I873-1888 | i +16(?)
Ascension Island, Low. Cal. I8BI-I88G | ... 12
Magdalena Bay, Low. Cal. I837-I88I | i -+o'8(?
San Lucas, Low. Cal. 1839-I188T | ... +2°5(?
San Blas, Mex. I79I-I880 | vttt +2-5(?
Mexico City, Mex. I778-18095 | ceiiiiiiii i | e
Vera Cruz, Mex. 1856-1888 | L. +o0s
Acapulco, Mex. 1791-1892 | @=39° 05 -}-0'033 g M +20
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The preceding table of results for the secular variation of the dip at stations in the eastern,
central, and western parts of the United States exhibits, as a broad feature, over a large area,
a slowly diminishing dip at the present time. This region is roughly defined by a spherical
quadrilateral with angles in Nova Scotia, Cuba, Bay of Monterey, and Strait of Juan de Fuca.
The average annual decrease within this area is, at 36 stations of Group I to which Key West and
Habana were added 2'-2; at 16 stations of Group II but exclusive of New Orleans and other
stations to the south 1/-7, and at 9 stations of Group I1II the motion may be said to have begun
but recently, thus making it difficult to be certain of it. On the other hand, south of the line
from Cuba to Monterey the dip everywhere (within our limits of research) is found to be increasing,
its annual rate from 10 stations being 1/:3; this includes the area of Lower California and of
Mexico as far south as Acapuleo. This band of demarcation of diminishing and increasing dip in
its secular change is marked on accompanying chart, as near as can be done with our imperfect
data. It will be noted that already in 1885 (Appendix No. 6, Report for 1885) this feature had been
made out, although based upon much less sccure ground aund in part conjectural; in fact, the
reversal in the secular motion over the Eastern States from a previous increase to a decrease
which took place about 1859 (as then made out) was the main cause of obscuration at the earlier
time of investigation; nothing could bLe inferred as to changes in the dip at western stations.
According to our table the dip reached a maximum value about the year 1851 4- 6 years in the
eastern part of the United States and about the year 185945 in the Central States. At San
Francisco and Monterey the year 1890 is indicated. This later occurrence of the epoch of
maximum dip as we proceed from east to west is in exact accord with the known westward sweep
over the country of the secular change phases ot the magnetic declination. The band of stationary
dip at this time is slowly shifting its position to the southward.

RESULTS FOR SECULAR VARIATION AND ANNUAL CHANGE OF THE IIORIZONTAL COMPONENT OF
THE MAGNETIC FORCE.

[ Colloction of preceding expressions and deductions. ]

Aj)proxi-
. mulﬁanlzlcunl Approxi-
. . Time range Horizontal component /7 € a : mate
Name of station. (k;'ect;:'-:)c.n (m =year—1850'0) ~t nﬂ:)i(:klgfx
~+ increasing. .
—decreasing,
GROUP I.
St. John's, N. F. 18811883 | .. | e
Quebec, Can. 1842~1879 | ... e --0'0018
Charlottetown, Pr. Edw. Isd. | ... ... | i i P .
Montreal, Can. 1842-1879 | A ==0'1402 -~ 0°000 O1§ 1L - 0°000 007 3 12 +0'0043 1349
Eastport, Me. 1860-1895 | /A =0"1502 -} 0°000 183 72 -{- 0°000 VOO 6 22? --0'0015 RN
Bangor, Me. 1857-1895 | A/ —=01472 - 000V 117 722 4- 0°000 001 § 11? +o0°0017 1812 (?)
Halifax, N. S. 1834-1881 | /7/=0'1518-}{-0°000 130 ¢ 4 0°000 002 g #¢? + 0°0022 1827
Burlington, Vt. 1845-18g0 | A ==0'1569 + 0'000 078 2 © --0'000§ .
Hanover, N. H. I873-18G0 | ... +-0'0005 e
Portland, Me. 1845-1895 | A =: 0°1585—0°000 017 #2 -4~ 0'000 004 O #:? -+-0'0020 1852
Rutland, Vt. 1859-18G0 | ... —+oroor11
Portsmouth, N. H. I1850-1800 | . ... ... e ~}-0°0009
Chesterfield, N. H. I1874-18G0 | i e -+0'0007
Newburyport, Mass. 1850~1887 | . +-0"0007
Williamstown, Mass. 1876 | e e
Albany, N. Y. 1835-1890 | A = 0'1652{- 0°000 033 72 - 5°000 001 © M2 --0"0008 1834
Salem, Mass. 1849-1887 | o . —+-0°0004 e
Oxford, N. Y. I1874-1885 | oot e (?) Ce
Cambridge, Mass. 1842-1895 | /7==0"1661 -- 0000 040 71 4- 0°000 0085 § 13 +-0°0024 1858
Boston, Mass. 1839-1890 | A = 0°1660— 0000 121 22 -}- 0'000 007 4 13 -1-0°0032 1858
Provincetown, Mass. 1860-1805 | it e e -{-0"0009 e
Providence, R. I. 1835-1895 | /£ =:0"1686—0'000 198 722 4- 0°000 009 5 2? 4-0.0037 1860
Hartford, Conn. 18501800 | ...ttt i i e —-0"0003 e
New Haven, Conn. 1839-1895 | //=0'1731—0"000 151 22 4 0°000 008 2 718 +0°'0032 1859 f
Nantucket, Mass. 1846-1895 | A ==0'1680-0°000 281 7-—0"000 00T 27? -0'0010 ceen
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RESULTS FOR SECULAR VARIATION AND ANNUAL CHANGE OF THE HORIZONTAL COMPONENT OF
THE MAGNETIC FORCE—Continued.

Approxi-
nmt}v:qx:ln‘;z\ml Appr?xi-
. Time range Horizontal component A € “a : mate
Name of station, (22;‘::)8'“ (m = year—1850'a) o H ne,ﬁ?ic,:::;{l
-}-1ncreasing.
~—decreasing.
GROUP I—continued.
Cold Spring Harbor,N. Y. I844-1865 | .t e AU
New York City, N. Y, 1822-1895 | //=0'1847 -} 0'000 024 72 - 0°000 00O 5 W* | H-0'0004 | 1826(?)
South Bethlehem, Pa. IBAI=I874 | i s ol R
Huntingdon, Pa. I840 | e e e e
New Brunswick, N. J. I844-I895 |  vvet i {-0°0003
Jamesburg, N. J. | o0 e
Harrisburg, Pa. I840-1895 | et 0'0005 (?)| ....
Hatboro, Pa. | e e e
Philadelphia, Pa. 1835-1895 | //  0°1918—0°000 022 12 -} 0'000 002 O 1% {- 0°0008 1855
Chambersburg, Pa. 1842 | e e e
West Creek, Lit. Egg Hbr,, N. J. [ 1846-1860 | ... ... ..ociiiiiiiiiiiiiiiineaes | et R
Baltimore, Md. 1832-1895 | /7/:=0'1952 —0°000 027 71t -|- 0000 000 72 1% | -|-0'0002 1869
Cape May, N. J. 1846-1891 | //—=0'1951 -~- 0’000 073 #¢ -{-0°000 004 66 122* | =-0'0018 1858
Washington, D. C. 1842-1895 | // =0°'1979 - 0.000 123 72 — 0’000 000 717 M| - 0’0002 e
Cape Henlopen, Del. 18461885 | ...ttt -}-0°0000 (?) e
Williamsburg, Va. 1874-1887 | ... )]
Cape Henry, Va. 1856-1895 | ...ttt }-00014(?)
Newbern, N, C. . 18741887 | . )
Milledgeville, Ga. 1887 | e e e
Charleston, S. C. I833-T895 | tvereniee i —0'0010(?)
Savannah, Ga. 1852-18g5 e — 00004 (?)
Fernandina, Fla. 1857-1I879 | o e
GROUP II.
York Factory, Brt. Northh Am. 1843-1884 | L e e ...
Fort Albany, Brt. North Am. | ... | Lo e
Duluth, Minn. 18591801 | ..ttt e — 00003 (?) -
Sault de Ste. Marie, Mich. 1843-1891 | ... +-0'0013(?) ...
Pierrepont Manor, N. Y. I874-1I884 | ot ?
‘Toronto, Can, 1842-1895 | 77 071623 —0'000 154 7172 4 0°000 ©O6 7222 | 0'0022 1863
Grand Haven, Mich. I850-I8Q1 | ... 0°0000 e
Milwaukee, Wis. 1859-1888 | ... —00012(?) ...
Buffalo, N. Y. 1844-1885 | /7/=01676 - 0000 063 ¥ 1-0°000 003 4 11t | 4-0°0014 1859
Ithaca, N. VY, 1874-18G0 | ... ...
Dunkirk, N. VY. 25 N T A SO e
Detroit, Mich. 1843-1891 | //=0"1787 0’000 054 722 -}- 0°000 002 2 1m* |- 0°0008 1862
Kalamazoo, Mich. | L o0 b e | e e
Ypsilanti, Mich. | Lo | e e Ceas
Erie, Pa, 1841~1885 | /7. .0°1743 —0°000 018 72 4-0'000 002 §722° | =-0°0011 1854
Chicago, Ill. 1842-1801 | .o — 00020 (?) e
Michigan City, Ind. I1859-I891 | .\ttt e — 00007 (?) e
Cleveland, Ohio. I842-T8G1 | it ?) .
Omaha, Nebr, 1869-1891 | ... E?) e
Beaver, Pa, I874 | e e e e
Pittsburg, Pa. 1840-1885 | //=0"1889 -} 0°000 213 721 —0'000 006 8 m? | —0'0022 1865
Denver,Colo. 1873-1888 | e e -—0'0011 cee
Marietta, Qhio. | oo e e ..
Athens, Ohio. 1880 | e e e
Cincinnati, Ohio. I844-1888 | ..t i e e — 0°'0007
St. Louis, Mo. 1835-1886 | ... ®
Nashville, Tenn. 1877-1888 | e —0°0017
Florence, Ala. 1881-1890 | it e e —o0'0012
Mobile, Ala. 1834-1857 | v | e
Pensacola, Fla. 1858-1895 | ... —o0'0015
Austin, Tex. 18781895 |  tiiii e e e ~—0°00I2
New Orleans, La. 1856-1895 | A/ =—0°2943 —0°000 334 72 —o0°00I2
San Antonio, Tex. 18781895 | it e i —0°0009
Galveston, Tex. 1848-1895 | /A =0°3016— 0000 281 m —0°0010
Key West, Fla. I849-1887 | . — 0"'0009
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RESULTS FOR SECULAR VARIATION AND ANNUAL CHANGE OF THE HORIZONTAL COMPONENT OF
THE MAGNETIC FORCE—Continued.

Approxi- ‘ B
mnt’u annual 5A1;"l;’;:’e""
. . change !
Name of station, T(ll';‘ci\;ie‘:ﬁe Hox('x,'z’()ﬂtnc}ac:!_n]])gm%)t 7 _e _g‘ i epoch of
years) =year—itsoo) | e
-inerea . .
—decre?xili‘:ni. i H.
GROUP 11—continued. i
Habana, Cuba. 1822-1886 | ... e —0°0007
Kingston, Jamaica. 1834-1857 | i i | e
Bridgetown, Barbados. 1835-1836 | e
Panama, New Granada. 1837-1866 | ... —0.0006 (?)
GROUP 1II
Chamisso Island, Alaska. 1880 | e e
Port Clarence, Alaska. 187-1880 1 . e
Port Etches, Constantine Hbr., 1837 | e
Port Mulgrave, Yakutat Bay. 1880-1892 | ... -1- 00005
St. Paul, Kadiak Island. <2 T U
Sitka, Alaska, 1839~1894 | //=0"1490 |- 000 098 ¢ -{-0°0007
Iliuliuk, Unalaska. 1880-189T | ... -}- 0°0009
Petropavlovsk, Kamchatka. 1837 | e e
Nootka, Vancouver Id. IBBI | e e
Cape Flattery, Wash, 18521881 | ... —0'000T
Port Townsend, Wash. I88I-1894 | .o —0°0033
Seattle, Wash. 18711894 | o —'0006
Olympia, Wash, 1I881-1804 | . (?)

_ Cape Disappointment, Wash. 1873-1895 | ... e —0'0004
Wallawalla, Wash. 1830-1887 | .. — 0°0002
Vancouver, Wash. 1830-1895 | ...l U — 0°0002
Portland, Oreg. I1880-1895 | it —0°0009
Salt Lake City, Utah. 1869~-1893 |/ —0°2347—0°000 134 12 — 0°'0006
Mendocino City, Cal. I886 | e e AU
San Francisco, Cal. 1831-1896 | /7 =:20'2568 -} 0°000 090 712 —0°000 005 M} | -—0°0015 1861
Mounterey, Cal. 1831-1806 | /1 =:0'26404-0°000 123 22 —0'000 005 M} | —0°0014 1862
Santa Barbara, Cal. 1831-1881 | /7202760 -} 0°000 139 12 — 0°000 010 M* | —0'0028 1857
San Diego, Cal. 1839-1892 | H :=0'28704- 0°000 173 71—0'000 O10 M} | —0°002§ 1859
El Paso, Tex. I888-18095 @ . e ® e
Cerros 1d., Low. Cal. 1873-1888 1 . (?

Ascension Id., Low. Cal. 18r1-188g | ... (?

Magdalena Bay, Low. Cal. 1839-1881 | ... ?

San Lucas, Low. Cal. 1839-1881 P ?

San Blas, Mex. 1839-1880 | ... ! ? e
Mexico City, Mex. 1857-1895 | .................................. P — 0001 R
Vera Cruz, Mex. 1856-1880 © ... — 00008 (?)
Acapulco, Mex. 1838-1892 L e —o'ooo8 !

A glance at the preceding table of the secular change of the horizontal component of the
force about the period 1895 shows an annual inerease only for the northeastern part of the United
States and for an undefined space about Sitka, Yakutat, and Unalaska, Alaska. At all other
stations the value of JI appears to be on the decrease, and this conclusion holds probably for the
whole of Mexico and as far south as Panama. It would seem that the band of no annual change
of I{ as given on the 1885 chart was placed too far south; at any rate the present investigation,
with the aid of slightly better means, makes it cross Lalke Erie and the coast at Cape Ifear (see
accompanying chart).

Within the region of present increasing H its value has Jately passed through a minimum, for
which epoch 12 stations indicate the year 1852; the annual change, or ¢/ H = + 0:0014 is derived
from 29 stations, Over the vast regiou to the west of the band of no change the annual change
is about — 0-0013 (as deduced from 39 stations).

In case the annual change of the total force or of its vertical component should be desired,
the change in terms of the force can readily be had from the expressions:

ar aH aVy dH de
F= g ttanbaddand vy = g+ giGosy
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THE SECULAR VARIATION IN THE DIRECTION OF A FREELY SUSPENDED MAGNETIC NEEDLE,

‘While in the former investigations of the’secular variation in the direction of the magnetic
force, we treated the changes in the declination and in the dip separately, there is a decided
advantage in studying and represeuting graphically their combined effect, as already remarked in
a preceding part of this paper. For this purpose, tables of decennial values of D and 6 were
introduced for all stations where the respective observations were sufificiently numerous and
accurate and extended over a sufficient length of time to make the results available for further
study or for graphical representation.

In Group I there are 23 such stations, in Group II only 10, and in Group III there are but 7
stations at which the direction of the secular motion can be more or less distinetly recognized.
From these stations I have selected 18 representative ones for which the secular traces were
constructed as shown on accompanying Plates I3 and C. The diagrams are all on the same scale,
viz, one centimetre to the meridional degree and the plane of representation is that plane which
is tangent at the point on the spherical surface where it is intersected by the average direction of
the magnetic needle, as produced. The radius of curvature of the parallels is given by the
convergence of the meridians, the length of a degrce on any parallel being equal to a meridional
degree times the cosine of the dip.

Notwithstanding the identity of the scale of representation the secular traces appear under
several distinet aspects. All the stations of Group I (eastern part of the United States) agree in
the direction of the motion, viz, from left to right or clockwise, which is supposed to be the normal
direction for the whole globe, and they all have a general likeness or resemblance to our most
complete trace, nawmely, that for Cambridge. The few stations of the central group also conform
to this type with an apparent broadening of the trace, as at St. Louis and New Orleans. Iu the
third or western group we meet with apparently abnormal traces. Thus at San IFrancisco, Sitka,
Unalaska, and probably also at Cape Disappointment the direction of the motion is apparently
inverted; whether this be a real exception to the general rule time only canreveal. Irregularities
such as are exhibited at San Diego and probably also at Sitka may prepare us to admit the
existence of small loops obscuring the general law of clockwise motion. At Petropavlovsk we
have a type common at stations on the Eastern Continent, also in the Southern Hemisphere, which
approximates more toward a circular trace; the same type may also be noted at Acapulco, Mexico,
the only one of our American stations showing it well developed.

It would be rather presumptuous at this time to attempt a closer scrutiny of these secular
traces. They are yet far too limited in extent and in some cases even doubtfully developed, yet
they invite further research by opening new lines for investigation.

Respecting the secular variation of the total intensity (I) it is entirely too early to inquire
with any advantage into the circumstances of the case, but it may be mentioned that for the
Cambridge trace a maximum value of the intensity occurs within the lower apsis.

Certain results of the investigation of the secular variation laid down on the accompanying
chart, already referred to, are self-explanatory. With reference to the agonic lines it may be
remarked that the conjectural position for the year 1500 falls outside of the limits of the chart;
the agonic for the year 1600, though ill defined, yet mu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>