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APPENDIX No. €. 1898-99.

GENERAL REPORT UPON THE MAGNETIC SURVEY OF
NORTH CAROLINA, WITH A BRIEF HISTORICAL SKETCH
OF THE FUNDAMENTAL PHENOMENA OF THE EARTH'S
MAGNETISM.

INTRODUCTION.

A magmetic survey was conducted during the spring, summer, and fall of 18¢5 and
1899, under the joint anspices of the United States Coast and Geodetic Surviéy and the
North Carclina Geological Survey. The three magnetic elements, declination, inelins-
tion; and horizontal intensity, were determined at each station. True north and sonth
lines were located at the various county towns, and standards of length for testing
surveyors' chains were matrked at some convenient place in the court-house.

At the instance of the State geclogist of North Carcling, the Superintendent of the
TInited States Coast and Geodetic Survey detailed an officer with the necessary instru-
mental outfit to carry out the survey, his excellency the governor of the State having
reguested this detail,

The State geologist furnished, during 1898, all the funds required for the field wark
other than the salary of the officer engaged in makiog the survey. During the spring
and summer and part of the fall of 15go, both the salary and board of the observer were
paid by the United States Coast and Geodetic Survey, funds for all other field expenses
having been fornished by the State geologist.

Wherever the honorable board of county commissioners conld be induced to do so,
the State geologist has obtained from each county the State’s share in the field expenses
of the work., Many of the conntes have refunded the money advanced by the State
geological survey for this work, amounting to not over $25 for any county.

The State geologist of North Carolina, Prof. J. A. Holmes, at gl] times and in =il
seasons has labored for the successful completion of the survey.  Throngh his untiring
energy and interest, counties were induced to make subscriptions.

Valnable sssistance was rendered by county commissioners, registers of deeds, sur-
veyors, and others in the selection of snitable locations for the meridian stones at the
various county towns. Wherever the local surroundings permitted it, these meridian
stones were placed in the court-house sguare, and in every cass, with one single excep-
tion, they were located on public progerty,
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8g2 COAST AND GEODETIC SURVEY REPORT, 18g8-gg.

Time signals, wherever practicable, were obtained from the Western Union ‘Tele-
graph Company at noon, seventy-fifth meridian time.

To all those who have aided in the furtherance of the object of this survey,; the
ohserver wishes herewith to make snitable acknowledgment.

This preliminary report will be devoted exclusively to the consideration of one of
the slements of the Earth’s magnetism, the declination, or, as surveyors irequently call
it, the watiation of the compass, and especially to its application to land surveys. The
utility of true meridian lines when established and permanently marked, how they should
be usad by land survevoers, eic., will be explained.

The Division of Terrestrizl Magnetism of the United States Coast and Geodetic Sur-
vey has projected upon the mapof North Carolina the ''isogonic lines,” or lines of equal
magnetic declination (variation), giving the most probable positions for these lines for
January 1, 1goo, 45 derived from observations made at the county towns during the
progress of the magnetic survey, and embodying with them other observations made with
the same class of instruments near the boundary lines of adjoining States.

Tables have also been prepared by this Division giving the most probable magnetic
declination (wariation) at the county seats for every ten years between 1750 and 1910
These guantities will be given for the survevor's convenience in degrees and minutes.

The prime object of this preliminary report will be to furnish s short manual for
the n== and convenience of land surveyors in North Carolina, As an introdaction Lo
the Teport some account, therefore, of the leading phenomena of the Earth's magnetism,
whest and by whom discovered, will not be out of place.

Mr. L. A. Bauer, in his " First Report Upon Magnetic Work in Marviand,' has
fully explained the purposss of magnetic surveys, and in connection with it has pub-
lished an historical account of the fundamental facts bearing on the Earth's magnetism,
It is proposad to embody in this short manval some of the most interesting features of
his report. ]

The respeckive authorship of the varions chapters s as follows:

My, Daniel I,. Hazard has prepared the two chapters on *' The Secnlar Variation of
the Magnetic Declination of North Carolina '* and on ** The Distribution of the Magnetic
Declination in North Carolina for 1goo,®” while Mr. James B. Bayvlor has prepared the
remaining chapters. Mr. Hazard has furthermore revisad all of the oltservers’ computa-
tions and has prepared the results for final publication, and bas constructed with their
aid the lines of egual magnetic declination given on Plates T and ITL.

HISTORICAL SKETCH OF THE FUNDAMENTAIL PHENOMENA OF THE
EARTH'S MAGNETISM.

Tur MacreTic DeEciiwarion (VamiaTioN orF Courass).

There are few places on the Earth’s surface where the magnetic nesdle points
troe morth,  Where it does point north, at any particular time (year, day, hour, or even
minuce), it will not long remain in this direction.  ‘‘As troe as the needls to the pole'’
iza false simile of speech, and does much to mislead the uninitizted.

In the United States proper the needle changss its relationship to the true north
from 21 degfees aes? of north, In the eastern part of Maine, to 23 degrsss zasf of north,
in the extreme northwestern part of Washington, In North Carolina the needle changes
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its direction from 4 degrees west of north in the extreme sastern part of the State to =
degrees east of north in the extreme western part of the State.  There are places on the
Earth's sorface where the needle, f2- from being *‘ true 1o the pole, points due egsFand
wesd,  Apgain there are other places between the magnetic north pole and the true morth
pole where the “north " end of the needie actually points souff,

The magnetic declivation or variztion of compass may be defined as '‘the angle
between the true north and south line and the megnetic north and south line as pointed
out by & compass needle, 1. e, 2 magnetized reedle so mounted as to swing fresly ahout
8 vertical axis "

Adter the introduction of the compass in Europe it was several centuries before it
was discovered that the needle was not ** true to the pole.”  This, Mr, Baver believes,
was probably doe to the fact that the deviation of the needle from the north, zccordin
to his investigations, appears to have been small'at that time in the Mediterranean Sea.
It was Colombus on his famous vovage of discovery who first found out that the com-
pass needle had = "' variation or declination” from the true north, On September 13,
T4gz, Columbus appears (o have crossed the line of no megnetic declination, or variation,
sitnated at that time a Hitle west of Fayal Island of the Azores. Before this tme his
compass had pointed east of north, but subsequently it bore west of north and by an
ever increasing amount as he sailed westward, The discovery of Calumbns that the
magnetic needle had a declination, or ** vardation,”” was not generally accepted until the
middle of the sixteenth century, the declination of the compass being generally believed
to be due 1o mechanical defects of the compass itself. And so the compass cards of that
time were frequently roughly corrected for the amount of magnstic declination,

The earliest land observations of the declination of the needle were made in the
early part of the sixteenth century at Rome by George Hartmann, vicar of Nurembuerg,
In the yesr 1600 Dr. William OQilbert, of Colchester, physiciag-in-ordinary to Queen
Elizabeth, published his great treatise on magnetizm, " De Magnete.' He firs
annpunced that " The terrestrial globe itself is a great magnet. " To-day all that can
be said is that the slobe itself acts 2s a magnet.  We can not say with certainty whether
the Earth's magnetism {s permanent, like that of a bar magnet, or is induced by cur-
rents of electricity.

SECULAR VARIATION OF THE MAGNETIC DetrmeaTooN,

It was left for a professor of mathematics, Heary Gellibrand, of Gresham College,
England, to discover that the nesdle did not continue to have the same direction 21 the
same place vear after year, but that it changed its direction with the lapse of time,
The observations upon which this discovery was based were made af Deptiord, near
Londan, in 1634, Gellibrand found that the needle bore 4% 6" gast, while Guuter in
1522 had found 5° 56’ east, and Boroughs in 1580 11% 15" east. There was, thersfore,
no mistalding the fact that the nesdle was changing its direction from year to Vear.

This progressive change of the compass needle from year to year is known ss the
“'secular vedation of the magnetic declination.® It is called ==pular for the reasen
that it may require seversl hundred years before the mesdle Tetums approximately
to the same position it had cccupizd at some previous time, At London, Bugland, for
example, the needle varied from 1:1° esst in 1580 to nearly 25° west in 1812, a change
of 36° in two hundred and thirty-two vears, It now points about 17° west at London.
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While this secular change has not been so great for places in the United States, still in
the central portion of North Carolina it amonnts to a change of about £34° between the
beginning and the end of the nineteenth century. (See p. go6,)

The cause of this secular varfation can no more be positively announced at the
present time than when Professor Gellibrand first made his discovery in the sixtesnth
century, The fact that the magnetic declination is subject to this variation, 25 is evident,
has 2 most important bearing upon all directions obtained with a magnetic needle,
whether observed at sea or on land,

The directions of most land boundaries have been recorded from the earliest devs
in this country by the compass needle. On sccount of its practical bearing, many
obzervations have been taken at varions placss 1o determine both the declination of the
needle and its secular change. This country is peculiarly rich in data for determining
the.amount of secular change in thé magnetic declination since ijeo.  Magnetic
obseryations are being collected and published as never before, The declination may be
called the first element of the Earth’s magnetism.

Tas MacweTic Incimmatron (D),

When a magnetic nesdle is permitted to swing freely in a vertical plane, it does not
temain horizontal, but dips from the horizontal plane. The angle of dip is smallest
when the needle swings in the vertical plane containing the magnetic meridian and this
particular angle is termed the "' magnetic inclination.’”” The dip measured ina plane
at right angles to the plane of the magnetic meridian amounts to go® , i e., the
needle stands vertical, with the nerth end down in our hemisphere, The dip is different
in different localities and is also subject to secular change. In the survevor's O pass
the dip of the magnetic ne=dle is counteracted by a smull bit of brass attached {in the
northern hemigphere) to the south end of the needle. A mathematical instroment
maker, Robert Norman, of London, first definitely announced to the world, in 1 576,
that the magnetic needle had 2 dip.  George Hartmann had observed the dip of the
neadle as early as 1544, but he failed to accurately determine the angular amount.

At what is commonly called the '*magnetic eguator!’ the dipping needle remains
horizontal. Aswe advance from this so-called magnetic equator, either north or south,
zlong a magnetic meridian, we will find that the needle dips, increasing its dip as we
advanes, until we reach two points on the Earth's surface, one in the northern hemi-
sphere, the other in the southern hemisphere, where the needle will stand vertical, not
only in the plane of the magnetic meridian, but in 2!l other vertical planes, These points
are commonly called the "' magnetic poles,”” a very misleading term, as they are mot
poles in the sense of those of a bar magnet, but are simply places on the Earth's surface
where the direction assumed by the dipping newsdle coincides with that of the plumb
line and to which the compass needle points. 8o far only two such points are known
to us; here the compass needle mav point in any direction, from o® to 360%. While
only two *' magnetic poles’ are known to us, there are four focl of maximum magnetic
Torce (intensity}, two in the northemn and two in the southern hemizphere, none of
which coincide with the magnetic poles. The Earth is not homogensously magnetized,
hence the so-called magnetic poles do not He dizmetrically opposite to sach other, and
the lines of equal declination (isogonic lines) are not straight lines leading to the “'mag-
netic poles,” but far from it. Knowing both the magnetic declination and the dip at
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any given place, we know the dévecdon in which the Earth's magnetism aects at that

place.
The dip may be called the second of the elements of the Earth's magnetism,

THE INTENSITY OF THE Eanre's MacweTic FozRce.

There remains now but oue more element of the Earth's magnetism to be consid-
ered, the fufemsiy of the attractive force which the Earth, as a magpet, exerts on 2
magnetic needle, This may be celled the third element of the Earth’s magnetism.

William Whiston, the famons translstor of Josephus, made the first observations oz
the intensity of the Earth's magnetism, A prize offéered shont 1720 for the best method
of determining the longitude at sea frst tnmed Whiston's attention to térrestrial mag-
netism, and led to his making observations which greatly ineressed our knowledge of the
Earth's magnetism of that day, Whiston only determined the redative intensity of the
Earth's magnetism, i e, heascertained how much stronger the force was at other places
than at Lendon. -It was left for Gauss to determine ebseludefy the intensity of the
Earth's magnetism and to establish the necessary formule.

The absofufe horizontal intensity of the Earth’s magnetism i now determined, in =
magnetic survey Iike that of North Carolina, by vibrating & magnet of certain weight,
figure, and distribution of magnetism, and then by determining the effect of this magnet
upon another magnet suspended in its place, at certain fixed distances. Knowing the
horizontal intensity and dip, we can then determine, by calculstion, the vertical force
and total force of the Earth's magnetism. '

T Divesal, VARIATION OF THE BEARTH's MAGNETISM.

In 1722 another London instrument maker, Graham, made s important discovery
in terrestrial magmetism, viz, that the nsedls has a- daily change as well as an annual
and secular change. This applies to the declination, dip, and force (intensity} of the
Earth's magnetism. The precise cause of these daily changes can mot be positively
given, We know that the Sun plays an important part.

TeE BrLemexTs INVOLVED IN MAGNETIC SUEVETES.

Mo magnetic sarvey is complete without having determined, at each place where
observations are made, the three elements—declination, dip, and intensity., At every
station in North Carolina all three elements bave been obtained, apnd they will all he
ultimately published.

Every civilized coantry in the world is now having some such strveys made. Thus
ofly can we expect to increase our knowledge of the magnetism of the Earth and hope
to kmow the ceuses of some of the remarksble phenomenz of the Earth's magnetism
above deseribed, and which Helmholte has well said are the most puzzling of natural
phsnoimena. y

MaigweTiv AND GEOLOGY.

Aside from any irregularity in the form of the lnes of egual magnetic declination
due to the heterogeneous condition of the earth’s magnetism, there are other marked
irregularities in the form and location of these lines, due to the geological formations
of the places where observations are made.
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There may be a direct relationship between geology and terrestrisl magnetism.
Unexpected and marked magnetic deflections, at any particular placs, whete the surface
geological strata and local surroundings do not indicate the presence of disturbing influ-
gnces, lead us at once fo believe there are hidden geological canses below the surface of
the earth. Thus, a magnetic survey of a State may have a very important bearing on
the zeclogical survey of the same region, and revenl the presence of substances attracting
the seedle and which lie some distance below the surface of the carth.

Frof. A. W. Riicker, of England, in his " Recent researches on terrestrial megnet-
izm,'’ an account of which is published In Terrestrial Magnetism for March, 18g5, has
traced out from the magnetic surveys of Great Britain “ridge lines’’ of concealed masses
of magnetic rocks ' which "are the foundations upon which the deposits studied by
geologists have been laid.””  These concealed ridge lines have not only been located by
magnetic surveys in England hat have been carried across the British Channsl and like-
wise traced out by magpetic surveys in France. We can safely say that in every
country there is a network of these magnetic ridge lines which zhould b= located IJ}’
magnstic surveys, and that the geological conformation of the country shonld be studied
in connection with them. '

" On account of thess ridge lines of local magnetic influence it is impossible to con-
struct an isogonic chart wpon any scale which shall cover so larpe an area as the State of
North Carolina, and give with accuracy the exact magoetic declination (varistion) inany
particular locality as taken from this chart of equal magmetic declinations. The chart
of Lines of Fgual Magpetic Declination can give but an approximation to the true
variation of the compass at any given place and for any specified time. The greater
the pumber of stations where observations have been mude the more closely can the
surveyor be furnished with the true variation of his compass,

Where any of the county meridian lines, as located in this survey, are so situated
as to be surrounded by rdge lines of miarked locsl influence quite different from the
magmetic conditions in other sections of the county, they still can be made extremely
usefil to the county surveyor, as will be explained later,

GENERATL ACCOUNT OF Tﬂ_ MAGNETIC SURVEY OF NORTH CABOILINA,
MaaxnErie INSTRUMENTS.

The Superintendent of the Coast and Geodetic Survey; Dr. Henry 3, Prtchett,
having detailed Mr. James B. Baylor, Assistant of the Survey, to carry out the magnetic
work in North Caroling, put the following instrumental outfit at his disposal:

Thepdolite and magnetometer, No, 20, and stand:

Dip cirele, No. 5676;

Mean-titue chronometer, Mo, 1507;

Magnetic tent;

Fifty-foot steel taps (standardized), No. zi8.

A short deseription of these instruments will not be out'of place.  In the accom-
panying plate (No. 2) are shown the magnetic instrnments used in the work.,  The mean-
time chronometer nsed in connection with the astronamical {Sun) ohservations, and also
in determining the rapidity with which a collimator magnet vibrated at a given place, is
not shown in the plate. The time of one complete vibration of the magznet is necessary,

-
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a5 we have already ssen, for determining the horizoatal force {intensity) of the Earth's
magnelism.

The magnetometer 15 5 combination instroment—magnetometer and theodolite com-
hined. Tt was constructsd at the Coast and Geodetic Survey Office, gnd snswered a1l
purposes admirably in the magnetic survey. The theodolite, with its prismatic eye-
piece, just as it was nsed in the Sun (astronomicsl) cbservations for determining the
true meridian, is shown on the right of the magnetometer. A specimen of these obser-
vations, with the sccompanying computations, will be given in this chapter. The mag-
netometer proper, ready for determining the magnetic declination, is showsn on the left
of the theodolite, ;

The collimator magnet nsed with this magnetometer is an octagonal, holiow steel
bar about 3 inches long and nearly one-hall inch in diameter, It is used in the place
of the magnetic needle in the surveyor's compass.  Imstead of having a nesdle swinging
on a pivol with friction, we have here @ magnet suspended in mid-air by one or two
delieate silke fibers and swinging in & horizontal plane with all friction practically
eliminated.

These fibers zre hung in the glass tube above the box inwhich the magnet swings.
In the plate (No. 2, Fig. 1) one side of the box is removed, so as to reveal the magnet,
At the lower end the silk fibers are fied to & copper sHrrup made to 6it the collimator
magnet. At the upper end they are fastened to an adjustable torsion head, permitting
the raising and the lowering of the magnet to the proper height. The torsion of the
silk fihers is eliminated by first using = copper bar of the same weight and fgure as the
collimator magoet and turning the torsion head untl this nonmagnetic copper bar
remaing paraliel io the sides of the box, when the telescope points in the direction of
the magnetic meridizn.

The effect of dip, removed in the ordinary surveyvor's compass by a hit of hrass
attachead to the arm of the needle, i3 here conunteracted by cansing the point of suspen-
_sion to be considerably raised above the center of gravity of the magnet, so that it
swings practically in & horizontal plane,

When observing the magnetic declination, the observer stands north of the instru-
ment and loogks south throngh the small telescope and hollow magnet and tekes his
reading on a scale etched on the glass closing the south end of the magnet. This scale
is divided into 6o egqual parts, each part representing an angle of 2 minutes. (Ons-tenth
of a space can be estimated, thus enabling pointngs to one-fifth of & minute being
made. On the north end of the mapnet is 2 small lens, so shaped as to bring the scale
into the focus of the small observing telescope when the latter has been focused on a
distant reference mark. The telescope is mounted eccentrically and is provided with
collimation and wye adjustments and a striding level. The Dox in which the magnet
swings is centered owver the vertical axis of the horizontal eircle of the magnetometer.

The azimuth, or reference mark, can be =seen with the telescope throngh this box
before the magnet is raised into position by turning aside the glass window which covers
the small round hole in the end of the box farthest from the end of the telescope, A
dark hood is fastened to the other end of the box, fitting tightly over the telescope tube
and shutting out all air currents.

The magnetic &xis of the collimator magnet and the central line of the scale can
not be made to socurately correspond.  And if the mechanician did succeed in securing
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exact coincidence, it would not remain so oo account of the inevitable Jarrings and loss
of magnetism to which the magnet is subjected in the course of the work, It thus
hecomes necessary to determine the correction, due to ihe fact that the geometric axis
and the magmetic axis of the magnet do not coincide. The reading of the magnetic
axis on the seale of the collimator magnet can be determined at any time by simply
inverting the magnet in its stitrup, reading the scale in the direct and in the inverted
position, and combinigg the results toa mean. 'I'c the scale reading of the magnetic
axis thus obtained, all observations for magnetic declination are reduced, As intimated,
the scale reading of the magnetic axis changes from time to time, as the magnet jtself
changes its magnetic conditions. In jts frequent and accurate determination, we have
4 means of eliminating an error that can not be removed in determining a magnetic
declination with the ordinary surveyor's compass.

The small tube shown on the right of the glass tube containing the suspension
fibres is a centigrade thermometer for noting the temperature of the inside of the
box, to be uzed in computing the obssevations for hosizootal intensity of the Earth's
magnetism. '

The upper part of the magnetowmeter, bearing the box and its telescope, can be
removed from the horizontal circle, to which it is attached by two screws, and the upper
part of the theodolite, bearing the vertical circle, can then be quickly fastened in its
place.

This theodolite was used in determining the true astronomical directions, the local
mean time, and latitude,-the Sun being used for this purposs.  Its horizontal eirele is
11°2 cehtimetres (2°4 inches) in dizmeter and its vertical eircle 9’8 centimetres (3736
inches) in diameter. Each circle is graduated to half degrees and read by opposite
verniers to minutes of are, '

The horizontal circle is graduated, in the direction of the motion of the hands of a
watch, from o® to 3607, while the vertical circle is graduated, in the opposite direction
and from o to 40, in each quadrant, giving in one direction the aiti*ude of an object

and in the reversed position the zenith distance of the abject, thus making it possible

to eliminate all index errors of the vertical circle when the telescope is reversed,
In the intensity observations, the collimator magnet, above deseribed, is used to

deflect, at fixed distances, another collimator magnet suspended in the stirrup im its

place.  Woeoden arms are inserted under the box of the magnstometer, with riders
supporting the deflecting magmet at the same height as the suspended (auxiliary)

magnet.
On the extreme right of this same plate (No. 2, Fig. 27 we have an illustration of
the instrnment vsed in determining the magznetic inclination or dip. This instrument

is of the Kew pattern. The magnetic needles which go with it are 334 inches long,
fiat, and taper to polats. These needles are so mounted as to swing freely in a vertical
plane, and their pivols rest on agate planes carefully ground and which can be
accurately leveled. The needle, when in position, is inclosed in a glass case to shut
out the currents of air, and the instrument is provided with a lifter for raising the
needle off the agates and letting it down before observing.

There is a vertical circle for reading the angle of the dip. The pointings on the
needle are made with the two microscopes.  T'he box and vertical circle can be turned
in azimnth and ==t in the vertical plane of the magnetic meridian by means of the hori-
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zomtal ecirele. The circles of this instrument are zbout 5 inches in diameter. The
vertienl cirele is provided with two opposite verniers reading to minutes of arc, and the
horizontal circle is read with the vernier to minutes of are,

With the dip circle are two ‘‘bar magnets™ used in reversing the polarities of the
dipping needles. We can thus, by combining to & mean, elitninate any error due to the
fact that the center of gravity of the needle may not le guite in the axis of suspension
of the needle.

I. Exavpre oF THE AsTRowoMicar, [(Srx) OBsERVATIONS AND CoOMPUTTATIONS
Mapr arT THE CoUunTy Smats

INSTRIMENTSE.

The theodolite of the magnetometer (No. zo) and the mean Hme chromometer
(time piece) No. 1307 were used, These instruments have already been described.
The diaphragm of the telescope of the theodolite has a simple 4 in it

ASTROMOAMICAL SVAMEBOLE

5 = Symbo! for the Sun,

& = Apparent lower Hmb of the Sun obssrved.

W = Apparent upper limb of the Sun observed.

15 = Apparent upper and left-hand limb of the Sun observed.

T = Apparent upper and mght-hand lmb of the Sun observed,

|n= Apparent lower and left-hand limb of the Sun observed.

€l = Apparent lower and right-hand mb of the Sun observed.

D = Telescope of the theodolite in direct posidon.

F = Telescope of the theodolite in reversed position.

DESERVATIONE FOR LATITUDE.

T'o determine the latitude of a place, the Sun’s altitude was measured at intervals
of a minute for a short time before and after apparent noon. The Sun's upper lmb
with telescope direct 2ad lower limb with telescope reversed were observed aliernately,
the reading of the vertical circle giving zenith distance in the latter case.  The theodolite
was rarefully leveled and adjonsted.

Station: Wentmorth, N, €. Dafe: Tuesday, Seplember 268, 1850,

S R i =
| (= — 1= |
& om s . d 1
1 m 12 14 oo 5t 433 I Clear and calm.
R (i oo | 37 Bw
) B - __Gl 15 00 51 5070
R g 17 oo | 3 IS
D & 18 00 31 j@w
R (o] 19 00 37 ITO
1. m_ o oo 31 5070
R W s1ooe | 37 o
T & 3 oo 5T 00
B ¢ 12’ 231 o0 37 1o
1
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FIELD COMPUTATION OF LATITUDE.

For the purposes of the field computation we tnay assume that the Sun Teaches its
maximum altitude at apparent noon. This waximnm altitude, corrected for parallax
in altitude and atmospheric refraction, is combined with the Sun’s declination at the
same time to find the latitude of the place.  The Sun's declination is taken from the

American Ephemens and Nantical Almanac,
B

Wenimorth, N, €., Tuesday, Seplember 25, oo,

L ,
Bur's observed altitiude st apparent MO0 - .22 L Lil L ey e 52 1675
Correction to chserved altitnde for refraction and perallan i D A N — -0°7
i s cartected SN AL AOBRNIE OO, 1. oo oo i R R s e e 52 I5'8
Sun’s zenith distance (Z) at apparent DOOR .....ooevvuiivinen s 37 42z
Sun’s nerth polar distance { £ at APPATERE J000 e e e e e e s g1 z0°h
i L T . S reeee Bgn 3004
Henee, epproximate latitode (@) ... PSR T e e L B BB

In the Office at Washington a more elaborate method of compittation is employed,
se being made of all of the observations, instead of simply the maximum altitude. as
was done above,

EI?EERTATI_DNS FOR DHTERMINING THE TEUE NORTIT AND SOU0TH LINE,

Below are specimens of observations for ascertaining the true north and south line
or azimuth of the “mark' or range from which the true meridian js laid off. The
theodolite is carefully adjusted and centered over the “reference monument.’ The
altitude or zenith distance of the Sun and its bearing with reference to the range. or
mark, and the time by chronometer are observed simultaneously. ‘This is done when
the Sun is at least 234 hours from apparent noon: sa that beth the altitude and azimuth
of the Sun are changing with suficient fapidity. Four independent sets of ohservations
are taken: two in the morning and two in the afternoon. ‘The same sets of observationg
also give the approximate longitude of the place,

From the apparent time of observation the local mean time is found by applying
the '“equation of time™ as taken from the American Ephemeris and Nautical Almanac,
The difference between the chronometer time of observation and the local mean time thus

-found gives the correction of the chromometer ott local mean time, Tis correction on
seventy-fifth meridian time is found by means of Western Union Telegraph Company
time signals received at 12 o'clock.  The difference between these two corrections, con-
verted into arc (1 minute of time €quals 15 minutes of arc) gives the difference of lomgi-
tude from the seventy-fifth meridian.

1
;
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Observations for Azimuth of Mark a? Wentworth, N. C.
Tuesday, Seplember 26, 18og, oM. Wednesday, September 27, t8oc, & AL
I Chooe : e | | Chro- ) .
Seb. [Tel.| ObSect | mometer H";fgf“' cﬂ? Set [Tel | Object. | mometer Eﬂ;-_‘:;‘:::mi ‘d’m!
Hira T 'i Hme P
B |
Ao 5 = J & ’ fio ez = ’ a !
D | Mark | 136 400 ; o | Mark, 157 G20
| | 330 39'0 i i : 337 oo'o
| I = 43000 w5430 | TH.360 | D 7eno0]| 23f 26%0 | it 180
= 45100 45 540 16 2575 |5 72T oo | 231 360 | 1L 310
1 II1
B (o | 45300 225.36%0 | 73 oho 2 &=l F=23o00 7IIso| 58 183
(o] | 45400 235 450 | 93 I8 | = Fedoa, Jrago | 78 ozo
E | Mark. | 330 370 B | Mark, 336 5773 ‘
| | 156 360 r | | 136 3770
| |
| | |
E | Merk 336360 B | Mark; 236 57°3 |
| 154 360 I36 570 |
= [} sy 00| 227 220 | ‘75 16 E| & y28o0| froswm | 77 1573
o [o] FO500| 237 320 | 75 2g9'0 v | o Togen | FR IO | 7Y 073
1
] o] so7on| 45280 13 170 D [a] 73100 255 090 | 13 280
= 50500 48 380 | 1305w 3 jo] 7Jazo0| 253 t80 | 13 190 |
D |
Mark. 154 410 Mark. 157 0270 |
| 335 400 337 oo i
MEANS
S
Bk, |apindt. | Shrtenstee Botitear | Atitude of @ | Mack,
ﬁ_ L5 = rd I (-] ¥ o F
Tand 4. 4 52 o0 45 44'0 I8 3875 g
- 2and 3 4 52 00 45 450 16 3875 | 156 350
1 rand g 5 05 oo 48 oo 15 5450 156 3872
zs.ng:g. 5 08 oo 45 ooo 13 5400 & -
Tandd 7 22 00 231 2575 11 3450 .
Hl Zandz 7 2z oo 25T 2575 1T 36°25 156 59'1
. Tandd 730 oo 252 4170 13 o397 =
R s and 3 = Ao oo 252 4170 I3 ‘:g‘z:, 156 591

Comfputation af aximuth observaifons af Wentworth, N, €

The formula used in the computation of the azimuth or bearing of the “mark"
and in the computation of the local mean time of observation are as follows:

tenn® 14 A=

1

sin (s—ep) sin (s—#&)

cos.5.cos (F—p)

=sec s sec (§—p) sin (s—4) sin (5—o)

sin (s—k) sec {=—5)

an 4 =

lan 12

A
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A=azimuth of Sun, east of north io the morning, west of north in the afternoon.
wp=latitude of the place,
A=altitude of the Sun corrected for refraction and parallax in altitude,
#=Polar distance of the Sun, at the time ™ “pbservation, taken from the American
Ephemeris and Nautical Almanac. g
s=12 (A+o1p). :
#=The hour angle of the Sun or apparent time of ohservation expressed in arc:

COMPUTATION,
IR B o i = b ey S Seplesiberab, post, . | September =7, &4, 1, ]
Bt e e R e E 1, I ' IV
o Fl o | g = s o ’
Chserved aldtade ., oeeyonn .., 6 388 13 | 5472 1T 384 13 1o
Pefraction and parallax......... — 37 — 378 . — 4'o
B G e ¥ S B ey o, womt p1 e ot 16 337 I3 5074 II 3i'g I3 oh'o
B v s L Ly e B gt b 236 36 2356 | 36 336 | 35 236
s R b e P AR oI 230 oI 25°3 oI 39°2 | 91 Ap3
g, - vaes T4 2473 I4I - 393 139 347 11 ody
E s S s a2 e o o 406 60 473 | 7O 343
) - e S — 1 iz'g — ALY — 2L 5i'n | — 3T ofn
e | SRt e ERl e s 1 35 352 56 5oz 58 134 57 284
T MR e R S 33 433 34 2680 35 237 M 108
JO BB S i o'SIATT o 4l357 o g6153 or78i0
log. sec 0 I_f" ) P S e =g resice] 02565 aogays 003000
Iug.s.fn e A G HI6SE q'ga35: a'o2ah3 9 GIFO0
log.sitt [f—@) .ot iia s, g iyl 9'75230 ENT o' 74558
Top- el e 023343 o' IE816 O Ta43T orLERST
logtan M . cinincieninns 1 Bk oogyo# o'e3215 ool 3
Lo 3 Q e =2 - o r
M e 52 IFs T 095 32 233 5T ool
] Topan: pietty T R IoL 3478 iz Iga 0z 464 | w2 014
(Pl S R Tue 45 445 48 wooo 251 2575 252 4170
il i - TS 150 193 1530 1go I30. 3971 150 agd
Mk rpads. L0 L UL s T 36 380 156 582 156. AG°T 58 5501
Matkesstofmorth ..-vvveinnnn,, 6 187 & 10'2 6 aoa 6 Igv
. & : I .
log, din (k) sec, (s—p]. ool ggirdy g§'93220 9'g8205 993595
Togitan Ml pl ol " 5.;3_97’? s q! 331’: - ggfg?? - 9,.&‘6‘1'1,?
A I S Ly AR 34 ox 45 33 48 12 37 19 35 | 35 1o 54
1L E-T R S | B8 o3 10 7I 36 24 74 2L Io 72 a1 48
[ . R h., m. s B m. s b, m., -5
Eincimec e o angnn Dy 4 32 =zo| | 46 250 |— 57 47— 4 4 =92
. — & 8 — 8 4l'g —'g ooy —a or'e
Local mean HIme. il LM | R S d4oar 367 6 33 3474 7 oI a8
Chronomster time. .. ... ........ 4 32 D00 3 oh oo 7 22 000 7 a0 oo
Chronometer {32t on loecal mean
Hmec i e T 38 265 a3 28 236 28 252

ity v b
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Reaafitulation of the astronomival daia at Wentaorth, N, €., r&go.

3 Mark east of | Mo, so7 fEst
date nad set, trae morth, oo Imeal

I Chrosomster
|

| m=an Hme

|

i ¢ =1,
Seploaf poml, Eet X ‘ 6 187 a5 257
Sepl. 26, p.om, set I1 gz a3 |
Sept. 27,5 m., =et TII 200 28R
Sept 27,2 m,, SeE W 07 282

Mean ] | 6 Igty | 28 26

By properiy laving off the angle, 6° 19'a, the meridian line was determined and
permanently marked by two substantial granite posts.

Conzpuiation of the approxcimale longdtude,

Chronometer {zst on local mean Bme 25= ah'0
Chronometer fast on seventy-fifth meridian tme o= 175
Loce]l dme fest on seventy-lifth meridian time 5% oR"

It arc 4% 47
Longitnde—=75" co’™H4" 477 79° 477

II. ExawriE oF TEE OBSERVATION: NECESSARY To DETEEMINE WITH A
Macweromeren T MAonwric DECLINATION, TOGETHER WITH THE CoMEo-
TATION OF THE Savy. SIMILAR JBRSERVATIONS AND COMPUTATIONS iADE AT
OTHER COTNTY SEATS.

A small phserving tent is pitched over the point of observation to protect the
instrument and the observer from the wind and weather.

Theodolite No. 20 is converted into magnstometer No. 2o, as already described in
this report. '

Magnetometer No. 20 is carefully adjusted and leveled over the reference monn-
ment, The "*mark’ selected in the Sun ohservations, is pointed on throogh the little
box in which the collimator magnet will swing. As an additional check pointings are
also made on the center of the range mopument which is in the tros meridian. The
horizontal circle is read and recorded in each case. ‘The instrument is then turned
around its verficsl axis until the sides of the box are approximately parallel to the
magnetic (compass) meridian and the telescope points south {magnetic].

The copper weight is then inserted in the strup and the torsion of the silk fibers
carefully eliminated In a manner as already described. The long collimator magnet
(L zo} is then used to replace the copper weight. This magnet is so delicately sus-
pended that it is never entirely at rest and has o be brought approximately to rest with
a lnife hlade ar 2 small bit of iron, which is then removed,

The instroment is then torned ahout its vertical axis unti] the middle division of
the scale of the magnet oscillates equally fo right and left of the vertical line on the
diaphragm of the telescope.  The horizontal circle is then clamped and read. Then at
intervals of five or ten minutes the scale readings of the magnet at the extremities of a
swing are recorded with the corresponding times.

These observations are started early enongh in the morning and continued long
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enough {abent an bour) to emable ns o observe the eastern elongation of the needls,
i. &., when the northend of the needls points nearest tor the Fass duting the day, ‘This
takes place somewhere hetwesn 7-30 3. m. and g a, m., local mean time, the nrecise time
varying with the season of the Year and with meteorological conditions,

The obzervations are begun again in the afterncon in time to include the western
elongation, i, e, the time when the narth end of the needle Ppoints its nearest to the West
during the day, This usnally takes place between 1 and o T-m., local mean time, the
precise time varying as before with the zeason of the year and witk the metearological
conditions, The mean of these two eXireme positions of the needle is taken as the aver-
age position for the day. This method of obtaining the average value for the day,
suificing Tor all practical purposes, must at present be employed in regions where there
are no magmetic observataries in operation. .

The magnetic axis of the magnet is determined by inverting the magnet in the
stirup, -as already described. The horizomtal circle is carefully resd and the torsion
tested from time to time

Magnetic ohservations—Declination.

Drate, September a5ty 1505,

Station, Wentworth, M. Gt reference manument.

Instrotnent, magnetometer No. oo,

Megnet, L 20 suspended, scale frect—i e seale readings incressisg from apparent right 1o
apparent lefl.  Facing south.

Line of detorsion, 52,

I : - .
I 1 |[Sale readings. _ X
tﬁ“:il { ) Alewm, | = = 2 % B0
- 1 " Azmmmth eirele,
B m. Leic |REgi‘.|.L | B. 124 as'o
e M ] - i
T I d. A
640 | 00| 370 | 30'85 | Remarks- Weather, ¢lear and catu, Thérmuometer, 15° .
a3 | aa'c | 31t Ao'ho
550 | 250 | 323 3005
700 | 300 | 310 FOTF0 ;
| Magmetometer converted into a theodolite 2nd sun ohservod,
8. m, s=ts
3 oo lI ina I o7 333 | Magmetometer remannted.
oF | 29O | ar'y | a0as
0| 2go | 3103 3015 |
R G0 | 3o SO0
830 | 2o | jog | 20770 |
| |' &
AL 304 aT0
B o, Lins of detorsinm, 37, | Azimuth circle,
o : B. 722 a30
| Torsion carefully testead,
" -
| |
| ¥z 20 230 270 26'00 | Remarks- Weather, cledar and pleasant.  Wind, very Light
25 | 250 | 2ro | 28700 from sierth, Thermometer, 23°
a0 | 248 |are | 25" [ decreszad reading of the scale of the collimator magnet
iz | 248 | 358 | a% shows 2 movement of the north end of the magoet to the
40 | 250 | 2579 [ 2540 west, ]
| 45| 253 255| 250
j I3 50 232 25741 25730
Too| 23'3 | 2503 | 2530 [
05 230 | 337 | 25°35
1o | 250 | 2573 2540 |
|
k

R e 1k
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Magnetic observations—Dedination—Continued.
|_ Reading of Range
| arimuth mark | mogument,
a |
a | = #
At beginning of ohservadons, A I3 570 13 370
B a2 5670 s B A
At end of obeervations, A 132 570
B 31z-56'0
et 132 5073
| .
Obzerver, J. B. Baylor.
Campctatin.
Detetminztion of scals valne of mugnel Determination of pxis ol magnst i
Eeale, [ IEIELEATES. Mesh | alie of dfvisioan, | Seie %E.c:-_ madiugs.l Mean. IJMW"'““‘! Axis, !
S— I 7 — | 'l
| & d. a4, d. a.
E | 230 36 26730
o e il I | 3to 324 | 3I'yo| 2630 2900
Ome division of the scale of the collimator I E 250 276 2620 sl'yz | 29701
magnet equals two minuntes of are, as I ‘310 325 | 3173 | =628 | 2902
meastired o the Rorizontal cirele, | E | 259 =¢5| =623
b | |
Valoe of one div'n of tcale = 200" | Sesle reading of axis 2g'a1 1
Il
Mean scale resding of erst and west magnetic elongation (39°65) {25730} | 23708
3 ’
Feduction to wxis — =diF. = oy
Anmuth circle resds 304 AT
Magnetic sonth meridian reads aod  39°4
Daily range in the declina-
Mean reading of mark 133 56 tion = o™y
Aximith of mark esst of ttoe north o & 15
Troe south meridian resds 306 37'L
Maognetic declination T 577 | Westof troe nocth,

=
a From sun ohssrvations 1 28 computations.

THE VARIATIONS OF THE MAGNETIC DECLINATION.

As already stated, the pointing of the comipass needle is forever changing., The
term '“wariations”’ will be used lhereafter exclosively to denote the chanpes which talke
place in the velue of the magnetic declinaton. Surveyors wonld do well were they
fikewize to nse the word “variation ' only in this senge, for they have, unforiunately,
fallen into the habit of using the term *' variation'' in two different sen=s= first, to
denote the guantity b, “ich the compass points away from the true north—i. e, the
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magneiis declinetion secondly, to denote the amioun’ ¢f change in the magnetic decling-
tion for a certaiu period of years. ‘This has given rise o considerable confusion in land
surveys. The Division of Terrestrial Magnetism of the Unit=d States Coast and Ceo-
detic Survey has difficulty at times in properly interpreting letters from surveyors
Tegarding the ““magnetic variaton.””

The chisf variations of the magnetic declination corn. 1z the surveyor may be
classified as **the secular vadation,” *“the daily or the diurnal variztion,”' and the dis-
turbance variztion, due {o magnetic storms.

It will be the special purpose of this chapter to show in a practical way the effect
of these variations on land surveys in Morch Caroling made with a compass needle, and
to furnish tables which may be useful to the surveyor in eliminating some of these
ETTOTS.

TER SECTLAR VARTATION.

In the last one hundred years the compass needle has chianged its relationship to the
north line in the central portion of North Caroling about 432 of "are.  This mesus that
in the central portion of North Carolina & surveyor starting from the same corner used
in 1800, and retracing at the present fime (1goo) a line, say, 1 mile long, between two
contiguons properties, using the compass bearing of 1800, the corner at the other end
of the line would be shifted 300 feet from its original position,

During the last fen years the compass needle has changed its direction onan average
in North Carolina about 3' of arc each year. If this quantity is uot taken into
account it canses an error in the mile line of 46 feet for each year. Not Enowing the
catses which gperate to produce the secular variation, wecan not pradict with certainty
the smount of these changes.

A surveyor in North Carolina, by making use of the county meridigns, 4 he is
Tequired by law to do, should determine for himself the amount of the secular change, and
not be gnided in the future solely by the changes in the compass bearings of old lines
when they are retraced, The orginal bearing of an old line and tha date of the SUTVEY
may have been recorded wrong; the ends of the line as recovered may be in error and
thus an erroneous valoe of the amoust of change in the magnstic declination obtained.

Judge J. W. Bowman, of Mitchell County, N, C., in retrecing pumerous old lines
estimates that in the last one hundred vears the north end of the rompass needle has
moved westward just about 5° in Mitchell County, M. C.

Prof. William Cain, of the North Carolina State Univerity, from observations made
in the vicinity of Chapel Hill, Orange County, N, C., estimates that the north end of
the compass needle moved westward 2 54" between 1852 and 1805,

Tables giving the amount of change in declination between any two vears between
1750 and 1910, for the various county seats, are given in the special chapter on this very
important subject,

Tre Diusxar VARIATION,

A magnetic needle which swings freely in a horizontal plane changes its bearing
from hour o hour. The range of this daily change is guite differeat in different months
in the same year. Tt is greater in the Summer than in the Winter, :

In the month of August the north end of the needle will point in North Caroling
at § a. m. as much as 10’ of are, on the average, nearer the east thaa it does at 1 p. m.
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This means that in 2 mile line traced our with compass in August at 8 a. m. and reraced
at 1 p. m. on the same day, there would bea difference In the location of a cormer of
157 feet.

The following table gives the correction to an observed ‘magnetic declination for
diurnal variation for every month and for every hour from 6 2. m, to 6 p.m. The time
given in this tzble 15 local mean time. Everswhere in North Carolina the local time
for wny place is slow on the thme used. A surveyor in using this table should correct
the railroad time to local fime. For every degree of longitude he is west of the sev-
enty-fifth meridian he should substract fonr minptes of time from the railrosd fime,
The table should then be entered with the time as corrected,

TasLy L—{Corrections of an chserved magnetic dediination for divrnel varfation.

[Apply the tabnlar quantizies 1o the observed westerly declination with the sign ns affixed, and with the revemved <pn
for easterly declinstion

AMonth. t'Lle -3 B - BT, !}Tm:l:. T . 5 & = ]Gp. L,

- Fl # ’ # # : # - * K e 4 #

January . .. —0'T | =02 | I | 201 | 2a | =12 I—i'l —235 —3h —z21 —172 —@z | o
Fehruary . . Lo Lop | 15| 19| g | —o't | —r5 | —21| —2°§ | —=2o|—12 —::-'.?;il —org
Barch... . b1z | —za| 430 |42E| 16 | —96 | —25 | =34 | =47 | =33 —3y| —T2| —u5
April. +ag iyt | s d26| o8 [ —21 | —d0 | —471 | g2 | —3H | —23 | —2| —g2
BIAY ootmimns +3@| 38|39 | 26| 0T | —¥e | —4L0| 50| —4'5| =376 | —23 ——r_r'g| —+orx
e Lot dd | A || L | —2a | —3'8 ) —at5 | —a'5 [ —3'8 ) —20 | —I'z | —o2
Julg.....o... +3'1f 446 +a9( 459 |+18 |2 —34 | 44| —4'7 | —42 | —2B | —13) —o3
Angust ..., T +34 [ 437 | +o4 | —28| —47| —5'1| —4'9| —37 | = —ob | 403
September. .. +18 [ =28 | 453 | -brg| 03 | —27 | —4d| —46 | —42 | —d0|—14 | —03| —0%
Oetober ..., =o' |6 | 37t [ 28] <1 e 27 | =33 | =37 | —wa ]| —13| =04 | —0'1
Wowember ,..| Log | +12 |17 |+08 ) <11 | —og | —20| —277 | —270 | —18 | —I0| —0'2| <-a'z
December , .| o2 | o5 | 408 | 8| 18| —o0: —16 | —2 | —a'y | —18 | —172 —:i';,,l +a'r

These figures represent the mean results of the continuots magpetic observations
made at the old site of the Washington Magnetic Ohservatory—the old Nawval Obserya-
tory grounds—during the four years 1888-z13g1.

Tae DisToRpaxcE VARIATION IN THE MAcGKETIC DECLINATION. (MAGKETIC
Srorms. )

There are variastions in the direction of the compass needle dus to spasmodic
fuctuations in the Earth's magnetism, Tharing the prevalence of these abmormal
conditions the compass nesdle is occasionally in error as much as one-fourth of a
degree and sometimes /=71 more.

Magnetic storms c.=more frequent in the Summer than in the Winter, Fortunately
about 75 to go per cent of the disturhances produced by magnetic storms are very small,
and oceur at Hmes when they will not apprecisbliv affect the survevor’s work.

Mivor PERIODIC FLUCTUATIONS.

There are other changes affecting the value of the magnetic decHnation than those
giready mentionsd, which sre known as " minor periodic fluctuations.”™ These depend
upon the declination of the Sun, upon its psriod of rotation, and upon the positon of
tie Moon with reference to the Sun and Esarth. These changes are too minute to be
noted by the surveyor.
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SECULAR VARIATION OF THE MAGNETIC DECLINATION IN NORTH
CAROQLINA,

While we can not say that the secular motion of the magnetic needle is strictly
periodic, i, e, that after a certain long period of years the needle will return fo the
same position and exactly retrace the course it had previously tollowed, wet it has been
shown by the investigations of Mr. Charles A. Schott, of the United States Coast and
Geodetic Survey, and others, that the seenlar variation of the magzetic declination for
the past two hundred years may be represented very closely by an al- i EXpression
based on the assumption of such a periodic motion. The observations at a great many
stztions in the United States have been treated in this way by Mr. Schott, and the latect

Tesults are published in Appendix T of the Coast and Geodetic Survey Report for 1893.

The only place in North Carolina where we have a sufficient number of ohservations
to warrant a discussion of the secular vaiation o, the magnetic declination is Ne rbern,
and even there our results only go back to 1750, We may, however, supplement the
data at Newhern by the observations at Cape Henry, Virginiz, and Charleston, 8. C, At
cach of these stations the observations cover the period from 1700 to 18g5. The
individua] values of declination for each of these three places are given below, together
with the secular-variation expression derived therefrom, and = cotiparison of the
declinations computed from the formula with the observed quantities. The addition of
Mr. Baylor's obiervation at Newbern in 1808 necessitated a new discussion for that
staton.  With this exception the materinl is tuken directly from the above-mentioned
Appendix, pages 227230,

COLLECTION OF THE MAGRETIC DECLINATIONS ORSERVED AT CAPE HENEY, VA.

Latitude =162 o6 Tompitpde——0 o' west of Greenwich.]
3 o i &

Ko, Beate. | Declination, Reference and remarks

o
]

W. | Edmund Halley's Tabnlz Nautics,

W. | W. Byrd at head of Curritnck Sonnd. Redurction lo Cape
| Heary, =20,

42 W, W.Hoxton, 7 miles from Cape Henry, Reduction, —1o,

o D . = o T
728, Mas ...

e B o i FRCEE |

i1 TN [ 40 W | Doaglass, Mot used, )
& TR L W, | Value deduced from observations at Iy stations
i o R S D3 W | Des Barres's Atlantic Neptune,  Not need, )
it e TR o0 President Madison ot Norfols.  Reduction doubiful.
1832, Jube g, Tr. .- 45 1.‘.‘_’. Prof. J. N, Nicollet,

28 W. | C.A Schott, U.5. (.8, Near the Light-howse,
334 W, | Do T.C Hilpanl. Nesr the light-honsa,
32 W, | Lieat, 8 W, Very, U, 5. N., ut the Rip-Haps. Reduc-

BB O O e e e LR N
4u
b

1574, Nov, =6-28 ., ]

]

6

7 | 1855, Sept. 17, 12. .,
3

g | 1879, Mevand Juna,

Hon, 10,
o | B Juns 16, L. 3 11 W, | Tient O R Perking, T. 8. N. Reduction, + 5%
1883, fat. 2., 0.l 3 I W | Lieeb G A, Narris, I. 8. N, Redocton, +357.
1883, June 300, 0.5 3. o5 W. | Lieut ¢, Delknap, 1. 8. N, i
Sl P e 35 W. | Lient H W.Lyon, U. 5. N. Reduction, 3.
| 18383, Dec, 10, ., | 3 35 W, | Lieot C Bellinap, 17 8. M. )
[[188s, Moy 10,0, 3 37 W. | Lizot ¥ Hanford, 17, 8. N, Reduction, —157
a2 |{:s&-,, Oct. 10.......| = 55 W.| Liewt C C Cornwell, U.5 N, Rednction, +57%
13 | 15887, Apr 14-15....] 3 201 W J-B.Baylor, U0 5. Cand G 5. Ne=rold Lght-house.
3 5By W Da,

T4 | 18g5, Juoe 13, 14. . |
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From these observations has been derived the formula

D=4 29424 3%25 sin (1°a7 m— 30°'6),

in which s =¢— 1330, f being the time of -:}bs:l:n'aum:l expressed in years and decimals.
The agre&m&nt of the observed and computed quantities is shown in the {ollowing tahlse,
the plus sign standing for aesf declinationend '€, — 0L for " computed minus observerd

value: |

Olescved | Cotn- ;{Ohsesred! Come

Thke, ﬂ__\-l :'[lu.tc"fD &= Tiate, SE- |‘.‘-l=‘ﬂd . C—in

| . | =

| = €« a a | 'F -
s s — oo | o 455 |os | 380 e — 266 i— 266 0o
17282, | e E o ordy | IBFGd . e 2770 | 279l | <0721
i R S R O 4753 330 oriee || ERBERE LS 137 3or | —o'zg
7 r73 v N I 155 233 [Feo5s || 188375, .- 373y 314 | —otzg
TR los] oIy o1y || TSy ool 318 3'1g | +otor
b= . N |  ©73 G5 1—or2r 1883 .. 334 3oy iy,
135675 2 -I et il B % B TR R | £ — 394 |+ 355 | —010

S COLLECTION OF TEE MAGNETIC DECLINATIONE OHIEEVED AT KEWEERN, N. G

[Labtitrde=3" off,

Longitude=7""c: west of Greeawlch ]

Mo Thste Theclination, Referenee and remnrkes,
I_ —
& &
b W ¢ Tk R e o3 W. | Vaiue deduced from ohservations at g stations
2 | 1579 - t 39 E | H A Brown, letter of Moy, 6, 1893 From ;5 bearings of
streets In 1779 and 1810, at which epochs they were the
EEIIIE‘
3| 1ol = ao E. | J.Price.
4| IBOG c. oo = 2 oo K Do,
L = P T .45 E Tio.
6| 1810, Apr.oaz ... 1 58 E | IL A Brown, see above. Difference uf‘beanngr- nerwesn
181072 =nd 18g3'8 was 4% 2374, TFar 13038 essnme
. 2P s W,
7| 2840, Swsccazi] @ iod Bir E. Sabines lapgonic chiart for 15840,
3} 13?4 Ties 2t 1,23, 24 t 209 W, | J.B Baylor, T, 8 C 5., in getional cemetery.
g | 1887, Mar. 1g,20. .| I 544 W Do,
10| 1898, Tuly g 2 Yoa W | I B Barlor, U 8 ¢ and G. &, in Cedar Grove Cemetery,
e 0
L=+ 544264 sin (1745 m—16%71).
Date.  Observed O Wedght ;Cﬂ:n'pnl:ud.ﬂ. | Dake, :ﬂ":r.'lm.—.ed . Weight. [Comput=€ [0| -0,
o o o a e
E55000, L. g o —ot3e | —obe | rotil. —rgl | 1 —igg | —oor
17795 I8 1 l. —178 | 4oz | 8300 u'::\-:r‘ #| —oBe| —adn
i0aE, .. —a2h7 I —awng | 4o 13;5_'0 | 1734 T +—1d4 | o010
15055 .. —2°00 I —zo5 | —oos || rEEye..) o 1 2716 025
iBogs . 175 I T —an0l | —oah | 1'3935 4 w78 T - 2°68 —0' I




OIG COAST AND GEODETIC SURVEY REPORT, 1555-9q.

COLLECTION OF THE MAGNETIC DECIITMATIONS OBSERVED AT CHARLESTON, 5, C,

[Latitede—s® 4y Longitude=qgd 500

Xo | Dale, Declination. Reference and remarks,
| -1 ¥
o L T 1 E. | Edmund Hatley's Tabole Nantics.
i r 1 S R S o W | Deduced from obseevations at 17 stetions. Mot used,
[ 37 7L, 5 213 E ggﬁ,rlish Pilot, 1504, Not meed,
10 BB - P S I 33 E uced from observations =t 10 stations,
3 | L | 3 18 F. | Des Barres's Atlantic Neptana.
e R 3 48 E | Froma chart  Not used
4| 3784, Felmnary . 00| 3 13 E | ] Purchell,
5 | 1785, Octoher ., ... & a5 = Do,
[ B - e ' 3 43 E | Licoteoant Sherborne T, 5. 5
ol 1B 12 ol SO 4 oo E | P Barlow's {eogonic chart
5| 1837, ' 2 z1 PB. | Captsin Missroom,
0 i T M R PR | 2z 44 E. | Dr.C Da¥ies.
o | I, May ..., = 24 E.! Barnet
11 | 18ey, October .., | 2 15 E | Packer
12 | 1850, Apr. 123, .., T 163 E | C 0. Boutelle, 17, 5, C. 8. Af Breach Inlet,
13 | 1874, May 27,28, 20.] o s82E | C O. Bowtelle U. 5 C. 5. At Fort Marshall,
14 | 3880, Jan =i, 220000 o 256 E | [.B Bavlon U, 8. C.and (5 5. AE Fort Marshall
15 | 1585, Dec, 24,30.. . ] 9 742 E LB Bavler, 11 5, ) and G. 5. MNesr Breach Inlet,
16 | 1503, Jene 5, 6.5, .., | o Igty W.o o
=—1"824-2"75 sin (L gom —12%1)
Dnte.  Obseved 0. welpht. |computed 0] c-0 | Date  |obeerves .D.; Weight |Complited £.| C—o,
= =1 [ l -
o o e o (=} =
TF00" . . . "50 4 +oed | o35 || 18305, . —am3 ‘ —2'gy | —orab
Igs0o...| —iEs 1 =310 | —7145 | 1841, . a0 : 293 —0og
1775'5.--| —3Bo t 4728 | —ogl || TRirg. 2725 T 255 | oz
I8 —5z% 1 448 | Sorr | 184073 2:28 1 243 | —o'1g
1785°8..,.| —35'73 1 530 | 4r2g || w87ada o'g7 I o076 | o1
182570,  —3'F5 | T 583 | —ood || m8BoT,. o043 T g2 Joor
r83370. .. —4°C0 I 34z | +os8 | 18850, —o'ag L —ood | —Lot1s
18375 j —z7ga I 1 =317 | —arz7 " 189574 ., |32 | I ' +033 0ol

We have, then, the three expressions:

For Cape Henry, Va., J=+2""4212% 35 sin (1%47 m —307°6],
For Newbern, N. C., D=—0"35442""64 sin (%45 m —z&™M 1)
For Charleston, 8. C., #=—1 “B21-2%758in (1% qom —12%1),

In these formul= the plus sign indicates west declination. the minns sign east
declindtion. The first term of the second member represents the average value of the
declinetion during an entire period. The comstant multiplier of the second term is
one-half the mange in declination. Aecordingly, for Cape Henry the maximum declina-
Hon would be 2%az -t 2% 25= 4767, or 4° 40" west, and the minimum declination
27742 — 2% 25 =1 0%y or o™ 16" west,

Tt will be noticed that the three expressions agree in their general characleristics,
though differing in detail. Of course the first term varies with the distdibution of
declination, but the variation in the second term may be due more to Imperfect data
than to difering conditions. Accordingly, an expression derived by taking the mean
of the three will be used for the esstern part of North Carolinz in preference o the
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COLLECTION OF THE MAGNETIC DECIINATIONS OBSHRVED AT EZT{ARI.EST{JN, 5. C.

[Eatitede— 45, Longitude=yoe ]

¥a. Date, Dedination. Refeteocs and semacles,
o
Pl B o ey paaais hod E, | Edmugd Halley’s Tabuls Nagtics.
5, ¢ e e E W. | Deduced from abzervations at 17 stations.  Not used.
L7 T S F 23 E. | English Pilet, 1754, Not used
2| IF30..-- I 39 E. | Dedoced from obseryations at 10 stations,
i 1 B B 3 45 E. | Deos Barres's Atlantic Neptune,
b b o PR cmraev=-l 3 45 1 | From achart, Notuy
4 | 1784, Pebrgary ., .. 5 315 E | J- Purchell.
5 | 3785, Cetober , ... 5 45 E | Da.
& | 1B2a-2s., Yo e 3 45 E | Lisuteoant-Sherburme, T, 8.3
7| B3z o 4 oo E | P Barlow's isogonic chart
R I s PR S ' 2 34 E. | Captain Missroom.
o | o, el 2 44 E | DrC Davies,
o | 184, 3May ...y 2 =23 B | Barmet.
I F IRAT October .00 2 15 E. | Parker
12 | 1B4q Apr, 1-32...,. 2 155 E | C O Homtelle, U. 5. 0, 5. At Hresch Inlet,
I3 | 1872, May 27,28, 25.] o 383 E. | C O. Boutelle, U, §, C, 5. At Fort Marshail,
14 | 850 Jare 21,22 ,...0 o 239 E. | .B. Bavler, U5 C and 3. § At Fort Marshall
I3 | 1385, Dec. 29, 30....| © 192E | LB Bavlor, U, 5. Cland (-, 5. Mear Hreseh Tnlet,
16 | 1Bo5; June 36,200, ‘ o Igiy W Dha,
D=—1%8z4275s5n (1'a0 m —12°17.
Date, Dbserved D.l Weizhe, !Eﬁmp‘.l.‘b:-d ﬂ.( Co—i), | Date. |Ohserved O Weigho I'.'.'nm[n::.:d D.‘ (el
= = 1 - | 14 ] o
Lyoao, .. —as3o 14 +o'0h | o055 || 18405 ., —iy I —aan —0°26
173070, J —1-63 I —31o | —ry35 || 1841 ., 2'40 T 263 | —os3
17758 . —38H0 I 1 428 | —oqB || 18478 223 T 2'53 —o23
ITRA'T ...} —g572% 1 4028 | toryy (| 1840 228 H 243 i
‘17858, —573 : 457 | -+Tat | 1879g ooy 1 oy | o
8350, .| —3'%3 T 383 | —owof | 18801 .. o I o2 00T
t3330...| —#Foo I 342 | 4058 | 1836w, —0r 24 Ii —ool | 4016
18375 . —oe T | —317 | —o= || T855°4 .. +o32 I | 033 | oI

We have, then, the three expressions:

For Cape Henry, Va., D=—12%42-12%25 sin (147 m — 3076}
For Newbern, N. C_, D=+-0""5442""64 sin (1%°45 m —1fi%°17,
For Charleston, 8. C., O=—1%"82-+2%75 sin (1730 m —12®:1),

In these formule the plus sign indicates west declination, the minus sign east
declindtion. The first term of the sscond member represents the average value of the
declination during an entire period. The constant multiplier of the second term is
one-half the range in declivation. Accordingly, for Cape Heary the maximom declina-
ton would be 2°°¢2 +2°'25 =+ 467, or 4° 40" west, and the minimnm declination
2% ga— 2% =25 =1 0%1y, or 0 10’ west.

Tt will be noticed that the three expressions agree in their generz] characteristics,
though differing in detail. Of course the first térm varies with the distribution of
declination, but the vadation in the second term may be dns more to imperfect data
than to differing conditions. Accordingly, an expression derived by taldng the mean
of the three will be used for the eastern part of North Carolina in preference to the
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expression for Newbern. ItisD= x+2%55 sin (1744w — 1676 in which = I fouwnd
for any place by mesns of the ohserved declinztion.

It is known thzt the phases of secular variation of declination cccur, in general,
later as we go west. From a comparizon of the secular variation discussion for stations
in various longitudes, it is estimated that the phases wonld ocour ten vears lster io the
western part of North Carglina than in the eastern, The above expression may accord-
ingly he modified to suit other portions of the Siate, as fcillowﬁ :

€ o

I To longitude 787 oo" D=r—+2735sin (rraam—10'6).
IL 58% 00" to 79" 30 D=xt 25580 (1gqm—2z32).
III. 79° 30" to &1° oo =x+z755 sin (14w — 26°8)
IV. 8:1® oo’ to B2° 30" D=x4255sn (r44m—a304).
V. B2% 30 westward D=xt2'558n (1gam—3za0).

The values of the portions of these expressions which vary with the time, viz, the
second terms, are given for various epochs in {he following table. The abular quan-
tities refer to the 1st of January of the corresponding date;

Auxtliary fabls used fn constructing the secular variation fable for the county ssals.

Limils of longitods

TeAn 1 1 -

e | o o g to | Efodiie | B3 to

" o, 1 = ?g?‘: o'y Ex= 30t E-JFF:CE.

| |

= F © F = £ =1 ’ = 4

IFS0: i aiauaiinbioisaaasasnasanass SR KR A, —D 43 — 34 —o 24 —i 13 —0 05
ERIETG 4 cooaint i ok “mga sty Tamamas | —1 1B —T m| —I ol | —o 32| —0 43
TFPEL rsd e eaiva i s & St ieed| —1 4o —1 A2 I 34 —1 zh —T IR
o T frremer e —2 1z —32 o7 —2 oI —i 55| =1 49
'.['}‘90 ........................................ —2 .27 =2 34 —a =21 —2 I7 e
2 -2 335 —= 32| =7 31 —a = —z a7
e e T SR Pk R —2 = —= 304{.—% 32| —a 33| —2 33
F L e e A —3 16 —Z 20| —2 24 —3 2§ —a .:I‘Ij
| (o, [ PR e R P L e i e e AR —I ‘54 —2 oI | —z of —z 1| .2 If
ISg0: . R A e | =t 3| —r a3} —1 4| —1 48| —1 x4
T o e e AL R D R —0 5| —1 oo| —I o™ —1 18 —r 26
R e R e B R ahm —0 Lt| —= 23| —o 33| —0 42 —0 3I
870, . ol i T S RS A SR A A 4o 24| 40 15| o 05| —o oy —o 14
IR S T e S N S —I o7 40 E2 +o 43 +o 34 o 84
S +1 34| A4r | L1 o1 41 10| L1 ot

|

L o P P P AP AL S L =2 -1 &5 . —+T. 49 41 az +1 a4

D R a0 B8 e ok il e AL N +2 2t +z I7 -2 12 —+z= o7 42 o1
|

L Be="I"he pursvgar pot to e this iable, but Table Ko TE

|l=l=-
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SECTLAR VaklaTion Tanne ror THE CoUuxTy SEATS

The manner in which the table was constructed will be readily understood from
the following remarls:

To derive a secular variation table for a particular station, find by interpolation
from the proper column of the foregoing table the vilue for the date of ohservation. :
The difference between that guantity and the observed declination must then be applied
as & constant correction to'that column. For example, the declination ohserved at Chapel
Hill, March 23, 26, 1898, was +1° 286, 'The value for that date from Column IT of
the table isL—1° 50’2, Hence the guantities in that column must be diminished (alge-
braieally) by 22’ to be applicable to Chapel Hill. As beforestated, a p/us sign indicates
st declination, a minus sign eesf declination. In this way the guantities in the faol-
lowing table have been derived for each place where a meridian line was established and
magnetic gbservations made. The arrengement of the columns is alphabetically by
counties.

For the county seats where meridian lines have mnot yet been established and
where magnetic observations have mot yet been made—indicated in the table by an
asterisk (¥) —estimated values of the magnetic declination for January 1, 1900, as
derived from observations in the vicinity of the county seats, were utilized in the con-
struction of the respective columns. Whatever errors these estimated values may be
subject to will not affect the use of the columns for determining the change in the
magnetic declination between any two periods of time, as all of the guantities in a
particnlar column will be afiected by the same error.

As soon 23 magnetic observations have been made at the remaining county seats,
survevors, by applying to the Superintendent of the United States Coast and Geodetic
Survey, can ohtain the precise corrections to the estimated values referred to above.

!
| T

[
fehieh L. i |.1,... !

|
|
L

iU N (e

R

EXAMPLE OF THE PRACTICAT, APPLICATION OF THE TAELE.

I

The following table will be of special value in finding the change in the magnetic
declination at any place in the connty. Suppose it were desired to retrace in May, 1900,
a boundary line in Wake County, which bore magnetically N. 76 E. in Juoly, 1813,
From the table for Raleigh we find that the magnetic declination was ° 53 east in 813
and 2° 30’ west for the later date. Consequently the change in the interval is 4% 23 1o
t+hewestward, and a line which bore N. 76° E. in 1813 should be rerun in May, rgoo, with
the magetic bearing N. 8o 23" E.

Our information regarding the distribution of declination in the United States in
the eighteenth century is 5o uncertain, owing to the small amount of data available and
the inferior instruments then in use, that the portions of our secular variation tables
covering that period may be in error by as much as half a degree, and ao uncertainty of
a quarter of 2 degree may be assigned to the values for the early part of the ninetesnth i
cemtury. ‘These facts should be borne in mind when using the tables.

mithiouiiglisas

Bals

mbEl b 1

bSi= ey

2 TN T TR

- Lt SIS




APPENDIX NO. g MAGHNETIC SURVEY OF NORTH CAROLINA Q13

Tasry IL.— Values of the magnefic declination af the county seals from ryso fo rore,

Consndy gud town,

Year, | Alexmoder, | 4, Anson - Beawfort, " Bladen, | Bruns
Al s A Alleghany, : Ashe, e | Bertle, |3 ;
o | TR | SRR Yol | | WG | S (st | S

a & F - =T > F - S | a =2 &

1750, | ‘og6E | a7 B I E | 215 E | 172E | ooy W| 150 W |05t B 035 E

19604 1 02 T 54 11y I g2 1 49 oj3T E | 115 L 27 I 1X

hro | 1 o34 % 25 a1 323 2 23 £ o2 s JF 5 139 I 43

1783 | T 59 2 .57 240 352 2 5z T 4% o 21 =34 £

1700|216 5 1g 3oz 41z i - I 40 o ok Z AT i -

1800 | 3 24 33T 3 I4 4 22 3 26 I 46 O no 2:49 253

I8mo | 2 23 135 3 18 i 23 1 30 I 42 ooy 7 48 332

I8z | 212 3 20 3 Iz 4 15 3 2t T a2y o 17 Vi 2 21

Mzo | 1 53 L. 3 36 357 3 ¢S I oF o0 = .18 2 oz

o | 125 2 50 233 3 32 243 0 39 L o} 13 Faq

THgo | 0 52 220 203 3 o0 215 ood E | 14z 117 101

1560 | 0153 B | 1 43 I a7 224 T 39 o3 W |2 19 a 4o 0 X E

@3 | o233 W | 106 @ g I 46 1ol I II 2 57 g E | oW

1880 | T oo n:SEI 0t B| Tok o023 E | 148 134 0:35 W | o 5t

1800 | I 34 oBW | o235 W | o33 o3 W[ 231 4 of 104 I 25

900 | 2 o3 O 46 | @57 ooz E o a3 2 45 454 138 T 54

Igio | 2 25 W Ius‘.‘.'ll Iﬂzw| n::W| T1o0W| 35 W 45.1W|:m":":' 2I6W

Coonty asd Lown,
Yenr. | s | | |

be | ormae. | Cobarrus:| Caldwell, | Camdem, | Carterer, | Sl Do oo )
lﬂﬂhg MF;:IE_E,L' | It'.om:;:g.s L,n:n‘I:EEr.' Cnr:.ﬁc:t_' E-r.aufo?‘tt_ -?T':;’ﬁ':_"'i' _\'ew-':n.' E‘ittsbnazl'luiv.

a o/ LI a2 @ Y [ & F s o F s 7
g0 | 1 48 F 133 E 3T W | rax B r#EW | oo B (o1 E 1t g E | ooy W
1760 |z 36 2 Iz OG0 T 55 051 o 37 o5z I 56 og E

770 | 301 2 46 033 E | 233 G20W | 168 I 25 2 30 T

1780 | 3 32 513 I oo 3 o2 oco; E T.31 I 82 2 T 25

If0a [ 3 55 357 I 20 324 a 3 1 45 @12 3 =l T 43

oo | & 1o 5 49 1 50 336 | oo I 52 2 a2 333 £51

1510 | 4 14 353 I 3 40 o2 I8 223|337 1 50

1820 4 12 3 47 I z3- 33 oo E I.35 2 15 i a1 39

1530 [ 3 59 138 1 o3 5 14 ei3W| i3 I 57 3 I3 120

30| 337 308 | o4o 2 55 o 43 o 45 132 232 | 052

|

150 4 og 2 38 IonEE 2 2% 718 |<JI.1:|E T oo | 222 | o 19 B

1850 | 234 2 o2 02BW | 149 15 o027 W [oes B | 146 o 13 W

1870 | 1 57 I =4 I ob 111 233 LT oW Tal o 50

1880 | 1 19 o 46 I 44 033 E | 310 T4 0 Rz oz E | 133

I8go | o 42 nmEI 219 oW | 343 215 127 oobW | 207

IGon DOEE o2 W | 250 0 a5 4 Io 2 158 038 z:36

Igio | o 18W | oA W | 313W | T oo W $30W | 302 W l2a21W | 1o1'W z 5BW

!

* AL thess county s=ats mecidian lines have tot yet been established sor magnetic ohservatioas made. See text,
g 3_!1. m:ﬁa rditg constant errors that may affect thess coldmns, : )
Eased ppon magnetic ole=cvations muode on May 7 and 25, tzoe by GO R Putnpm, of the Cogst amd Geodetip
Survey, at a plnce gi vards sast o7 meriding line catabbished by Jim See deseription of stetion, PEEE &5

5. Doe, 252 il
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Tasez T1.— Values of the magnetic deciination at the county seifs From 5o fo
roro—Continued,

County sod tewn,
Fenr, | I . Comber-
Chesekes, | Chowsn, Cliy. Clevelatd, | Columbus, Craven,- laped, Currituek, | Dare, .
Marphy. | Edeaten, |Havesvilles) Skelbe, | | Whltevitle, | Newbers. Frzette | Currituck) | Mauteo,
VILIE,
8 4 o4 [- B 4 | = »# oo o 4 | o a 2 a @
1750 | 353 E | 04gW| 3398 | 150E | 045 E | 007 W | 045E |26 W 142 W
1750 | 4 31 o W 417 a7 Eoa1 a2 HE [1x tar I o7
770 | 3 04 017 E | 452 |5DI T 53 o 55 154 T oa o 36
1780 | 3 37 o 40 5.2 3 30 2 3 I 22 |:1q o ay o I3 W
Ijge | 6o o 53 546 - | 332 2 35 137 2 36 o oo B
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DISTRIBUTION OF THE MAGNETIC DECLINATION IN NORTH CARO-
LINA FOR THE YEAR 7000

By the term * distribution of the magnetic declination'' is meant the geagraphic
distribution, i. e., the relation which the declination at a station bears ‘o its geographic
location. It is usually shewn by means of 2 chart on which lines are drawn through
all places having the zame declination, This is called an “fzogonic chart,” and the
lines ‘‘isogonic lines,” or ““lines of equal magnetic declination.” As it seldom hap-
pens, however, that there are many stations having exactlv the same declination, in
practice the lines are drawn to represent declinations differing successively by equal
amounts—as, for example, by one deg:

We have seen that the declination varies from year to year, so that such a chart
must he constructed from observations referring to the same epoch and appliss only to
that particnlar time.  Tn general, the observations of a magnetic survey extend over &
period of years, but they may be reduced to the same ¢poch by means of a knowledse
of the secular variation of the declination. In the case of North Carolina the 1st of
January, 1900, has been selected as the epoch for the isogonic chart, being the same as
the latest isogomic charts for the United States and for other countries, By means of
the secular variation tables (No. IT) given in the preceding chapter all the available
observations in North Carclina and parts of the adjoining States have been reduced to
that epoch. These reduced values were then plotted on n map (PL I, frontispisce)
of the State and the isogonic lines drawn in free hand for whole degrees of declination,
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conforming as well a5 possible to the jrregularities of distribotion, though the stations
gre not suficiently numerois to do so except in & general way. )

The distribuition of ike magnelic declinafion in North Carolina i so frrepudar that bud
little deperidence can b placed on Mhe dggonie ehard as o substifnie for aclual obsorvations.
A comparison of the observed declinations with corresponding values sezled from the
isogomic chart shows that & difference of half & degree is not untsual, and that as much
as one degree 15 reached In several cases, while for Cowmecord, Cabarrus County, the
observed declination differs aboutl two degress from what the swrrounding stations
would lead us o expect, The observations are too widely distributed to enzble us to
decide whether these differences are due to causes extending over large areas or to
purely local disturbances, and it has therefors been desmed inexpedient {o atiempt mare
than a representation of the general features of the distribotion. It will be noticed that
the guantities as actually derived by observation and redoced to January @, 1goo, are
given on the isogonic chart,

In the following tables the stations are arranged slphabetically by counties. The
first table contains the observations made by Mt J. B. Baylor, Assistant, Tnited States
Coast and Geodetic Survey, 1o connection with the North Carolina Geologics! Survey,
In the last column is imdicated by the letter N, or 5. whether observations were made
over the north or south meridian monument. The columns headed /7 ohseryed’* and
"0 1goo'' contain, respectively, the observed declination and the same reduoced to
Jatuary 1, 1goo.  The declimations as published in this table are the means of the two
extreme positions of the peedle during the day. The mean of these two extreme
pusiﬁon.-:‘ corresponds, for ]l practical purposes, with the average direction of a compass
during the day. The remaining tables contain deciinations observed and collected from
various sources by the Tnited States Coast and Geodetic Survey.  The general armange-
ment is the same, but here the date of observation is piven to the nearest fenth of 2
vear and the name of the observer or authority is given in the last columy.  The letters
B. ¥, refer to observations made at the charge of the ** Bache fund '’ of the National
Academy of Sciences.

In regard to the latitudes snd longitudes given in the tables, it should be bhorne in
mind that they are only intended for use in computing the azimuth observations and in
tocating the stations on the map.  As the azimuth observations are made in every case
at nearly equal times before and after noon, the effect ot the azimuth of a small error
in latitnde is nearly eliminated in the mean. It s thought that none of the latitndes
and longitudes are in error by mare than two minutss of arc and few by more than one
minute, For the stetions along the coast they are derived fram the charts of the Coast
and Geodetic Survey. In the interior a few are scaled from the maps of the United
States Geological Survey and the remainder are computed from the Sun cbservations
checked by the State maps of Rand, McXNally & Co. and North Carolina Geological
Survey.

T.HE SECULAR MOTION OF THE AGONIC LINE OVER NORTH CAROIIINA.

The agonic line, or line of no dechnation, has always been of special interest to
users of the compass, as it indicates those places where the nesdle points true north, A
study of the county tzhles in the preceding chapter shows that the agonic line passed
near Newbern, Greenville, and Warrenton in 17350 and moved steadily eastward until
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about 1300, when it reached its extreme easterly position, a short distance off Cape
Hatterss,  Sines that time its motion has been westward, until it has now almaost regehed
the western boundary, ‘I'he following table gives its approximate location at different
dates:

ek S R N L Ft e s s s o L . Igog,
Stateswille ..., . .. .. e e . 1
b o e e 1876
Galdsboro .., .o, T e N S D IHA6,
Rl N SRR PN e K ¢=++ios. I732 and 1830,
B T S T 1788 and 814,

By glancing at Plate No, TIT the SUTVEYOr can get an idea of the approximate dis-
tributions of the magnetic declination for the three Years 1750, 1800, and 1850, Thus
in 1750 the magnetic declination was west of north for the extrene northeastern part of
the State and east over the remainder, For the ¥ear 18oo, however, the declination
appears to have been east over the entire State, and for 1830 the distribution was about
the same as the year 1750, For 1goo the declination 15 east for only the extreme south-
western portion of the State, being now west over almost the entire State. Tt is thus
seen how comparatively rapid the whale aspect of the distribution of the magnetic decli-
nation is changed over Nofth Caroling

TasLe TL—Summary of magnetic declinations in Norih Carolina, determined by J. B.
Baylor, Assistant, Unifed States Coget and Geadetic Survev, in ENNEETON with fhe
Noreh Carolina. Geolprical S, WITEY,
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‘PaBLE ITL.—Summary of magnetic declinations in Neorth Careling, efe—Continued.
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Tasre IV.—ecfinations in Nerdh Caroline and vicinily sbserved and collecfed by the
L 5. Coast and (Geodetic Swroep—Continued,
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DIRECTIONS TO SURVEYQRS CONCERNING THE USE OF THE COUNTY
MERITTAN LINES.

The foll 'wing directions to surveyors concerning the use of the county meridian
listes either ic |4 determining the magnetic declination or for ascertaining the index érrors
of thelr instruments shonld be followed,

1f the instrument nsed be mounted on & tripod, it should he carefully centered and
leveled over the cross on top of the same monument—the *'reference’” monument—
over which ohservations were made in the magnetic survey and described in the descrip-
tions of stations as published in this report. The monument to be sighted on is termed
the ' range’’ monument.

Should the imstrument used be mounted on a simple Jacob's staff, it can be placed
in the meridian line asclose to the ' reference” monument as possible aod Jeveled.

A small rod should then b held in a vertieal pﬂ;s'ltiun over the cross in the top of
the other monument—the “‘range’ monument. The compass needle is released and
magmetic bearing of the small rod read. This should be done with a small nonmagnetic
magnifying glass, and it should be repeated sbout ten times, disturbing the needle with
a bit of iron and letting it come 1o rest before sach realimg. The mean of all these
bearings should be taken as the magnetic declination west or east, as the case may be,

In order to obtain the mean declination for the day (24 hours) these results should
be abtained between 10 and 10°30 a.m. or about 6 p. m. local mean time.  (See Table I,
page go7.) ‘The local mean time is obtained by subtracting from the railroad time four
minutes for every degree of longitude the surveyor is west of the seventy-aith meridian
of longitude. No observations should be made during times of violent chenges of the
pointing of the magnuetic neadle, as e g, during magnetic storms,
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Should the resulting declination differ essentially from the declinating s obtainsd
from the published value in this report, it proves conclusively that the surveyor's instru-
ment has an error, which should be gotten rid of as nearly as possible by putting the
instrument and needle in good adjustment. Any difference still remaining after the
surveyor has satisfied himself thet his instronment is in first-class condition and in good
adjustment should be duly allowed for and recorded Ly the survevor. The comrect
declination for the next ten years can be obtained by interpolation from Table T,

According to the act of March 7, 1800, 2 copy of which is given below, all resulls
for declination taken over any of these monuments should be entered in the book kept
by the Register of Deeds, giving the vear, the day, and the local time the cheervations
were made, and should also be entered om surveys made at that Hime. (Bes= specimen
record for keeping these observations.)

AN ACT REGULATING THE USE OF AND FOR THE PROTECTION OF MERIDIAN
MONUMENTS AND STANDARDS OF MEASURE AT THE SEVERAL COUNTY SEATS
IN NORTH CAROLINA.—MARCH 7, 185

Wherezs Meridian monuments for determining the variations of the megnetic needle of thr
wompass from the true north and a standand length for messuring survevors’ chains have slready hesr
established in aescly one-hslf of the counties of the State by the North Carolina Geological Survey and),

the United States Coast and Geodetie Suwrvey, coopemiting with the Commissioners in the several LY

counties, and similar provision has been made for establishing such standards at the remaining connly
seals of the State dunng the present year; and whereas it is of great dmportance in the making of all
surveys of boundaries of land, townships, counties, ete, that the chaine, compzeeses, and other ingi-
ments yoeed by surveyors should af intervals be properly tested,

The General Assembly Df_-ﬂl.'ra?ff{ Carching do ergct- -

SeECTION 1. That every surveyor operating in any of the counties of this Swse with magnetic
instruments, whetker in a public or private capacity, shall, between the fret day of Janusry and the
thirty-first day of December in each and every year, carafully tect his peedle upon the official merdizn
monuments in the county In which he resides, or the nearest county in which such monmmerts have
been erected, by adjusting bis Instrnment over the interssction of the lines cut into the top of one of
the meridian monuments so established and sighting to the intemsection of the lices cof into the top
of the pther meridian moawment, noting ihe vadation of the magnetice from the true meridian and the
direction thereof, and shall test the chain or other instrument of limear messure npon the distance
from center to centsr, os indicated by intersecting Hnes of the two brass tsblets or other oficial monn-
ments el at or ne=r the coudly court-homse for this purpese, noting the error of such imstrument as
compared with the standard of the monuments, Such tests and the corrections, if any resulting
therefrom, shall be returned by the surveyor in writing and under cath to the Register of Deeds for
the county in which such meridian is siteate within t2n days from the taking of the ohs=rvatons afore-
said, setting forth the nama of the surveyer, bis residence, the character of the instrpment tested, the
date of the cbeervations, the declinglion ezst or west of the magnetic needle from the true meridian,
together with = fee of ten cents for filing and recording the sami; and steh metorn shall ‘be filed and
recorded by the Register of Desds ia a book properly ruled and lettered, to be formished By the Board
of Commissioners of the county, to be nsed for such pirpose exclusively, and entitied *The Meridian
Record:" Provided, That before making surveys in any county other than the coe in which the g
netie instruments sad instruments for linesr measurs to be used have aiready been tested | asid Furveyor
shall procure in writing from the Register of Deedsof the county in which said monoments have heen
establishiad, nearest to the point where the survey is to be made, o stalement giving the declinstion of
the magnetic neadle for the year in which it was 'set determined and the rate pnd direclion of varia-
tion of szid megnetic neadls sinee that time, and this d=ts shall be recorded as a partof the record of
his survey: Provided, fusther, That no susveyor sh=!l be required to go oot=ide of the connty in which
lve resides for the purpose of testing the instrutmests herein named,

b=l
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SEc. 2. ‘That it shall be the duty of the Board of County Commissioners to maintsin and protect
ench meddinn monuments and 1ahlets or monuments for the testing of chains or other instroments of
linear measure, est=blished by the State or National surveys, coopersting with the connty authorities,
in good order and condition as the ofScial standards of the connty. '

SEC. 3. Any persan or persons who shall in any manner injure, deface, Temave, o destroy such
monuments or tahlets, or aoy part thereof, or who shall fzil, neglect, or refose to do and perierm any
act, matter, or thing by this act required of him or them o be done, shall be guilty of & misdemeanor,
and upon comviction thereof shall pay a fine or be imprizoned, or both, &t the diseretion of the coust,

for every such offense
SEe. 4. That this act shall be in force from and afer its ratification,
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APPENDIX NO. q. MAGNETIC SURVEY OF NORTH CAROLINA. aQz7

DESCRIPTIONS OF THE MACGNETIC STATIONS.

A —SraTioNs ¥ NorteE Caroniwa Occoriep By Jo B. BaAvyroom, Assirawt, U. S
LCoasT axp GEODETIC SURVEY IN CONNECTION WITH THE NozTH CAROLINA

GEoLocicar, SunveEY IN 1838 awD 18g0.

_'The arrangement of the stationsis by counties, inalphabetical order.  The stations
are marked with solid granile posts, weighing about 4oo pounds each.  The top of the
monnment is dressed about 6 inches sguare and is lettered

—

N € ¢.8

U.8.C 8

‘I'he center of the cross marks the preciss point.  These granite posts are about 434
feet long. Four fest of the stone is left in the rongh, undressed, this part of the stone
being sunk into the grotnd: the test of the stone is dressed and projects 6 inches out of
the ground. These granite monuments are ussd to mark the north sod south ends of
the trusmeridian lines established in connection with the mapgnetic survey.

Araxwce Coowry, GRagAM, 1800, —Observaiions made over the monnment in the sonthwest
corner of the Conrt-House square.  The other momament iz troe north of this monuament near the
northwestern bomndary of the Court-House properiy.

Axson CouwnTv, WADESBORD, Igoo.—3ee Group B, p. a3

BEAUFORT CoDNTY, WASHINGTON, 1808, —Observations made over the monument in the city
cemetery near its southern inclosure, The other monument is true north of this monument near the
western entrance of the cemstery.

BERTIE Cousty, WINDEOR, 1558, —Observations were made over momoment at the ' County
Home," 2 miles coutheast of Windsor, near the superintendent’s house, The other Monoment is troe
gouth of this monument 2od near the fence,

Braner COUsTY, ELIZAansTHTOWH, 1500 —Obzervations were made over the monument in the
southeast corner of the Couwrt-House square,  The other monument is trie north of this monument,
near the Court-House building,

BRUNSWICE CousTy, SOUTHPORT, 1808, —Ohservations made over the monumert in the north-
east corner of the ground of Fort Johnson, The other mooument is troe sonth of this monument,
niear the river bank,

PURNCOMEE COUNTY, ASHEVILLE, 1898 —Observations made over the monument in the **Ache-
ville-Cemetesy," in front of the Willinm Johnston section, The other monument is trus morgh of
this monument, near the entrance of the cemetery.

Canarrus Covrry, Coxgonn, 18qp, —Observations made over the monument i the open square
in the rear of the Court-Hoose.  The other monument s troe south of this monument. in the Conrl-
House square.

CARTERET Coumty, BEAUERGRT, 18505, —A true norh and souwth line, marked with two monn-
ments, wes established in the Coort-House squars, A sorvevor should meounl ™3 compass over the

south monumeni.
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CEATEAM Uovxty, PrrTssoro, T8gg, —Ohservations made aver the monnment ia the southeast
corner of the Conrt-House square,  The other smonument is trie north of this mo cument, on the Court-
House property.

Cozropss CovsTy, MURFHY, 1539, — Observations made over the monmment an the open lat
east of High School.  The other monument is true south of this monomen t oa the edge of thehill, and
also on county property.

Crowax CoUNTY, EDENTON, 1805 —Observations made over the tonnment in the southesst
corner of the Conrt-House zquare, ‘The othes manument is alse fn the ConreFonse squine, irus
north of this mogument,

Cimysraxn Cornty, SHELEY, TBog—Observations made over the monument in the Const-
House sguare sootheast of the building., The other monnment {5 trie north of this monament, in the
Court-House sguare.

CormyErs CooNTy, WHEITEVILLE, 1850 —Obssrvations mads over the monument in the north-
wert corner of the Coort-House lot.  The other monument is true sonth of this monument, pear the
" sonthern Beuadary of the Court-Honse properts.

Cravex CoUNTV, NEWBERY, 1803 —Observetions made aver the monument in the swlfemes
northern part of Cedar Grove cemetery. The other monument is true north of this menument, ina
grove of pines.

CUmERRLAND COTNTY, FAVETTEVILLE, 18gg.—Ohservations made over the monument in the
Iot owned by the city near the old Conct-Hoose square, in front of Mr. Underwood's honse,  The other
momument is true north of this meonumezt, io tha old Court-Honse square,

CURRITUCKE COUNTY, CURRITUCK, 1855, —Ohservations made over the monoment in the southeast
corner of the Conmrt-Honse square: The othes tocoment i trie north of thie monnment, and alsa in
the Court-House sgnsre,

Dare CousTy, MawTH0, 1898, —Ohservations made over ilie monoment in the sowthwest COTTIET
of the Conrt-House squere,  The other monument i tree north of this monument, mear the fenpe,

Darr CoUrxTy, CHICAMICOMICD, TH0S. —No monuments marking the trme north and sonth line
were gstablished here,  Station marked by a stub and tack 30 yards from ifiner beach and eact of house
owned by Asron O'Nenl,

Danz Cooxry, Card HATIERAS, 1558, —No montments marking the true north and sonth line
were established here.  Stetion marked by 2 stub and tsck go yasds fram inner beech, on u point of
land southesst of honse owned by Dr, . J. Davis.

Dupris CovsTy, EENANSVILLE, 1890 —Ohssrvations made over the monument in the large
open square (the property of Duplin County) west of the Court-House. The other monument is lrae
narth of this monument, and alsa in this sgusre,

Drormanr CovsTy, DURHAM, 1808, —At the County Home, 5 miles from the city of Durkam,
observations made over the monwnent just in front of superintendent's house, The other mopument
isirne south of this monument; sear the public read.

Encrcouzs CounTy, TARBORO, 1854 —0Obsarvations made over the mozument in Y The City
Common,” in front of the High School, The other monument is troe north of this monument, in
" The Common,™

Forsvrs Comnty, WINSTON-SALEM, 1850, —Ohservations mads aver the monument mear the
sonthern boundary feace of the Moravian cemetery, The other monument 3s also In the cemetery,
true nocth of this monument. The monuments at this place are rongh granite posts with a small
hole marking the center,

Fraxzrir Cooxty, Loviserre, 18eg, —Observations made over the monument in the connty
lot in the rear of the jail. The other monument is true south of this monument, in the same county
16t, gear the river,
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CaATES COUNTY, GATESVILLE, 18y —Obeervations made over the monument in the southwest
cortier of the Conrt-House lot. ‘The other monument is troe notth of this monument, in the Coort-
House lat, -

GrarvinLe CooxTy, Oxrorn, gl —Observations made over the monument in the grounds of
the Orphan Asylum. The other meridian stone is 4lso in the Orphen Asylom grounds and ooe north
of thiz monumest.

GREENE Camxty, Swow HiLr, 185g0.—Observetions made over the menument on the biuff on the
side of the road which rons in front of the Comm-House.  The other monument is troe soutk of this
monument, near the Cours-Honse bouilding. )

GuILEoRD COUNTY, GREENSE0RO, 18gg.—Observations made over the monument in the park in
front of the Greenshore Female College.  The other monnment is true north of this monnment, nesr
the sireet.

HALIEAT Cornty, HALIFaX, 1500, —0bservations made over the montment in the Court-Hons:e
Tot, northeast of the building. The otler monument is true south of this monument, naar the eastern
fence of the Court-Houss square.

Hanwerr Covnry, Looriveron, i8gg.—Observations mads over the monnment in the southeast
worner of the Conrt-Honse square,  The other monument is trie north of this monmmest, i3 the Court-
Touse sguare. :

HERTFORD CousTy, WinTox, 18qg —0Observations made over the monument near the sonthern
sdge of the Court-Hotse Iot.  ‘The other monument {5 true northk of this menument, in the Court-House
Tot, near the fence. =

HyDE COUsTy, SWANOTARTER, 1808 —Obseratinns made over monument in southwest cormer
of the Court-House square. The ofher monument is true north of this memument, near the Conrt-
House building.

IREDELL CoUNTY, STATESVILLE, I850.—Ohbservations made over the monument in the grounda
of tho Statesville Greded Sckool. The other monmment is true oorth of this monument, near the
stropt, The monuments =t this place aré of marble instead of granite.

Jacksox CouNTy, WeEBSTER, 1898 —Observations made over the monument on the cdge of the
public road which ruzs in fromt of the Court-House. The other monnment is troe morth of this
monument, near the Court-House building,

JOH®STOR COUNTY, SMITHFIELD, 1800, —Observetions made over the monument in the south-
gast corner of the Conri-Honse sqoare.  The other monoment is true north of this mooument, near
the edge of the strest,

Iewom Corste., Emxstos, 18g9g—0bservations made over the monument in the northeast
corpes of the Coort-Houze lot.  The other monument is trus south of this monument, nesr tine strect.

Lidcoryw CorwTy, LINCOLNTON, 180y, —Ohservations made over the monument in the open
Couort-House sguare.  The other monutnent is troe south of this mooument, near the Cotrt-House
building,

MeDowsLl CotsTy, Marion, 18g8—0bservations mads over the monument in the northeast
eorier of the Conrt-House square, The other mooument is true-sonth of this momuwment, near the
edge of the Court-House squace,

Macow Coumty, FRANELDN, 1808, —Ohservaticms made over the monument in the northeast
corner of the Court-House square.  The other monomesnt is true south of this monument, in the open
space near the jail.

Manicow CowsTy, Marsmarr, 1893 —Observations made over the mopument on the side of
the hill above the Conre-Hon=e:, ‘The olher monument is troe south of this monmment, near the jail
fetice,

MARTIN CousTy, WInLiaMsTor, Bog.—Observations made over the monument in the rear of
the Court-House, The other monument is troe north of this monument, near the boundary fence of
the Court-House yard.
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MECETLENETRG CoUNTY, CHARLOTIE, 1800 —Observations made over the monument in the
large open lot in the rear of ' The Charlotte Graded School.'" This ot iz the property of the erhaal,
The other monument 5 on this sathe Tot, true north of this menument,

MoNTGOMERY Corsry, Trov, 1850, —Observations mude over the monument in the nortliest
corner of the Court-House lot. The other monument is true south of this monument, nest the
southern boundary of the Court-House lot,

Moore CoUxty, CARTHAGE, thgg.—Observatons made over the monument southwest of the
Coort-Houss boilding,  The other monument is soe north of this monument, oo the Conrt-Houss
property,

Nase CousTy, NasuvinLe, 13gn. —Observations made over the monument in the Conrt-Fonze
lot near fts northern boundary, The other monoment is true south of this monoment in the Court
Hotise 1ot

WEw HawovER County, WILMINGTO®, 1565 —Ohservations made over the monmment in the
grounds of “The City Hospital."' The other monument is true morth of this monument, near
northern inclosure of the grounds.

NORTHAMPTON COUNTY, JACKSON, 1890.—Observations made over the monament in the Court-
House lot northwest of the building, The other monument is true south of this monmment in the
Court House lot nezr the fence.

Onstow CoUusTy, JACKSONVILLE, 18g8, —Obzervations made overthe monument in the southeast
corner of the Court-House square. The other momument is near the jzil and is trus north of this
monument, !

ORANGE COTETY, HJ:LI.E.BGIH.D, 1858, —Obeervatons made over monzment on edge of the publie
road, eust of the town. The other menument is also on the edge of the poblic road and is true north
of this monument

OraNGE CoowTy, CHaper, HiLL, 1808, —On the campis of the University of Narth Carolina;
observations made over the monument just east of the hailding nsed by the State Ceologicz]l Survey,
The otker monament also onthe campns near the Episcopal Chiurch,and trné north of $his monument.

Famrico CouxTy, BaAvBORO, 1858, —Ohbservations made aver the monnment in the northeast
corner of 1he Court-House square:  The other monnment 35 true fiorth of this monoment, eas the
northern edge of the Court-House square,

PasoroTing County, Evizaners Crov, 1808, —0bservationt made over the totument at the
" County Home,"” w=st of the building., The other monument is near the fénce 2ad £ frue south of
this monument .

FPranpsr CovxTy, Breeaw, 1895 —Observations made over the monument scothesst of the
Court-House building. The other mouiment is also in the Court-House Iof, trus oorth of this
tgment.,

PERguiMars CoUxTy, HERIFORD, 1859.—Dbservations made ever the menument in the brosd
averue of * The City Cemetery,”  The other monument is true morth of this monument, near the
gate of the cemstary,

PeRsox CouxTy, ROXBORO, 1898, — Observations made over the momoment in the ity ceme-
tery, T} miles from town.  The other monument is elso in the city cemetery and true north of this
menument,

Prrr Cousty, (GREENVILLE, T858.—(hservations tmade over the monument in the open space
just north of tlfe Methodist cemetary, The other monument is true north of this montaoent, in edge
of the city cemsters., i

RaxpoLrE COUNTY, ASHEORO, 18g0.—Observations made over the monumment in the sonthwest
corner of the Court-House square.  The other monument is true north of this monusment, near Lhe
northers bonndary of the Court-House square.,
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RicEmoND CoUNTy, ROCKINCHAM; I8go,—Obssrvations mede over .the mooument io the
grounds of ''The Grades School.” The other monument i troe north of this monument in the
grounds of the school. and near the street.

Rorpeson COUNTY, LUMBERTON, 1899, —Observations made over the monument 3o the northeast
corner of the Conrt-Houss sgoare.  The othier monument is brue south of this mooument, ne=r the
southern boundary of the Conrt-Flouse square.

FooprmeHan CorsTi, WENTWORTH, 18gg—Ohssrvations made over the monument in the
southenst corner of the Court-FHouse square.  The other monument i true north'of thiz moowment,
near the jail fence,

Rowaxw CoUnTy, Sartzavry, 1868, —Ohservatlions mede over the tnonument near the center of
the tity cemetery.  The other monument is troe south of this monument, negr the sonthern gate,

Rurekrrorn CousTy, RUTEERFORDTON, 1853 —Ohservations made over the monument in the
open lot in the rear of the Court-House near the southern boundary of the Conrs-House progerty.
The other monument i true north of this wonument, on the Court-House property,

Bampsor CornTy, CLixTox, Hagg.—Observations made over the monument io the -jf,.eu SpAcE
in frout of the city L-Em:ttrv The other monnmens: is trus north of this monument, oo the edge of
the road,

Scornann Cousty, LAURINHURG, 1800, —Observations mede over the tnonument in the porthern
edge of the pround of the h*bvtenan Chuareh, The otker monoment is true sonth of this motument
near the publie road.

Surry County, Mooyt AmRY, 18gg, —Observations made over the monmnent in the fromt ward
of the residenee of Thomas Weodroffe, of the Mount Airy granite quarry, The other monoment is
true south of this monvment in the same yvard.

Swain CouNTy, BRysox Crry, 1898 —Observations made over the monuiment on top of the hill
in the city cemetery, near the C'IJ]_'L'II'_- section, The other monument i true north of this menoment,
near erest of the hill,

TRANSVILVANIL COTNTY, BrEvann, 1505, —Oleervadons made over the momnment in the soath-
east corner of the Counrt-House square.  The other monument is trus north of this mostment, in the
Court-House gjuare.

TYREELL CoUNTY, COLUMBIA, T8y —Observetions made over the monument in “The Acad-
emy ™ grounds eact of the town, The other monuwment i5 trie south of this monoment. neac the
southeast corner of the Academy grounds,

Unron CovnTy, MoxgoE, 1849, —Observations made over the momunent in the portheast cosner
of the Court-House square.  The other monument i true south of this monement, slsoin the Caurt-
House lot.

VawcE CounTy, HENDERSON, 1595, —Dbeervations made over the monumient iz the northern
corner of thi Cnu.rr.—Hn.—usc: sguare,  The other tnopumest i3 true south of this monuament, near the
boundary fence of the Court-House property,

WARE CounTy, RALEIGH, 150y — Observations made over the montment in the opezn park in
fromt of the “A, 31, College." Theother monumert iz 81z ig this park trne north of this moooment,
tieir & smoll summerhouse, !

WarneEx CournTy, WaRRENTON, rdgh. —Obssrvetions made over monvims=ut in the new ity
cemetery, Tlhe other monument is glso in the cily cemeters true north of this monument.

TWASHINGTON COUSTY, PLvMOUTH, 1858, —Ohservations made over 1mionument in the paddock
adjoining the houze of W. H. Stubbs on edpe of road.  The other monument is also on the edge of
road troe south of (his monument.

Wayse CounTy, GOLosaoRro, 18gg.—Observations made over the monument in the southesst
cortter of the Courli-House'square.  The other monument i3 true north of this monument, nesr the
register's office, .
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WiILx=s CornTy, WiLKESDoRO, 1800, —Obeervations made over the monument in the northwest
corner of the Court-House properly.  The ather monument s true sonth of this monument at the cor-
fier of the street. : '

WiLson CoUrxTy; WILsoN, 1800, — Observations made over the monument in the grounds of * The
Graded School** ia the easlern section of thecity.  The other manument fs tree smrth of this monu-
ment in the scheool lof, near the edge of the street. )

Bi—Srarions ¥ Noarn CAROLINA OCCURIED CHIEFLY OV TH: UNITED STATES
Coas? axp GEODETIC SURVEY SINCE 1347,

Axson CounTy, WADESEORO, Igoo.—In the field accupied by the Smirhsonian eclipse expe-
dition in May, tooo. A meridian line was esizblished and permanently marked by two matble blocks
g by o inches square and = fest Jong. The magnetie observations were made by G. R. Putnam at o
point gt yard  east of the line, the meridian Hoe having been established later,

BEATFO T CoUNTY, WASIONGTON, 195T.—Ohservations of 18gr made in the open space near the
foot of Main | breet and its intersection with Telfair street  The 1ot is held ig troat by the Episcopal
church, azd in it is the mouument to Anpustue Harvey and wife, The station is marked by a copper
tack in & yellow-pine post, with & bottle fillad with coal dust sunpk 2 fest i1k ground under this post.
Tt is 27'17 metres distant fron & stone post &t the center of Main and Telfair street=. Tt iz distant 1677
metres from the fence east of the magnetic station.

Brupewice Corwry, Forr Jomxsow, 1850.—3tetion of 1859 on the pas=de ground st Fort
Jolinzon, nesr the dver hank, It is 8g'2 metres in = westarly direction from the Coast Survey peodetic
station, Station of 1875 is also on the parade groond at Fort Johneon near the river hank 150 faet
south of the Sagstaff. Station of 1557 is identical with the stetion of 1 73

Huxcouee COUNTY, ASHEVILLE, 1373, —3t=don of 1873 1s in the grotinds of the old Tagle hotel
at Asheville, 5 paces west of the east wall and 3 paces north of the south wall

Erres CounTy, MORCANTON, 1873, —Station of 1873 is in the front lewn of Maj. . W, Wilson's
dwelling, opposite the Episcopal church. It is 1o paces west of the east Jonce and 15 paces soulh of
the north fence of the yard,

CanmeEx CovsTy, DISMAL Swase, 1834 —Station of 1385 18 aboot 100 feet oorth of the U Diizmal
Hwamp Cansl, Virginia and North Carcling boundery stone,”  This is where the State boundary crosses
the Disma! Swamp Canal, 4 miles south of Wallaceion,

CARTERET CoUNTY, BEAUFORT, 1880 —Station of ¥830 i3 in the open lot in the rear of Miss
Diavis's Doarding house, 8o yards from the rezr of the honse and 4o vasds from Ann streeb. Station of
1508 32 in the same lot and in sbout the same spob Miss Davie's boarding house is near the
sleamboat dock.

CARTERET COUNTY, PORTSMOUTE IsLaxm, 1871, —Station of 1871 fs at Northesst Tass on Ports.
month Tsland.  Northeast Base is one of the Cozst and Geodetie Sarvey stations need in the aurvey of
tha island and is whate a bage line was messured

CHOoWAN CoUsTy, EDENTON, T84T —Station of 134r iz in the southsast corner of the Conrt-House
gquare in about the same spot as the station of 1555,

CoLunsrs CousTy, FPATRBLUPY, t8g1,—Station of 18gr i3 i1l the open space just ooe block sluuth
of the Aflantic Cozst Line Railroad between the properties of Col, T, F. Tome and M-, JL A Mearsand,
agar the conter of the street. It is marked with o yellow-pine post and a copper tack.  This post has
a bottle under it Glled with coal dust and sunk 2 fest in the gronnd.

CoLuuMsss CounTy, LARE Waccamaw, 18g1.—Station of 1897 i3 in the vard of Mz, G, 8, Gilles-
pit in northern snburbs of village. It is 625 fest Som the southwest corner of 30r, Gillespie's house
and is 12 feet from the west fence and 743 fect Som the north f=nee of the vard, The station is
marked by 2 yellow pine post and copper tack, with s bottle filled with coal dust sunk 2 feet in the
grouad wnder the post,

-i
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CravEN COUNTY, NEWBERN, 1874 —Stetion of 1854 1= located in the solid brick inclosare of the
national cemetery, in the open space to the west of the superintendent's honge.

CUBRITOCE CousTy, ExorTT [SLAND, 1587 —Btation of 1557 it on (hé Vigiciz aad Nocth
Carelina honodery on Enott Izland about 1 yoo fest from Beck Bay; a little north of Mt Williame's
stalle and 52 feet esst of the latitude station of the Virginia and Nerth Caroling bouodary line

CurriTock CouyTy. NORTEWEST, 18%7.—Stetion of 1837 is on the Virginia and Norch Casolina
boundary, 10 miles east of where the State line crosses the THemal Swamp: Canal,

CrrerTucE CousTy, SHeEnLHaNe, iyr—5mdon of 1847 i5 northeast of the Coast Survey
geadetic station et Shellbank, which was used in the sorvey of the coast:

DagE Coowry, Bomies Iscann, 1847.—Station of 18247 i3 at Station LEXIT of base Ene which
vus measured on Bodies Island in the survey of the coast. It s 7 223 metres from the south end of
this base line and is near the honse of Mr. E, B, Midger,

Dany Cousty, Saxn ISrawn, 876 —S5Stalion of 1876 is 50 vards from the geodetic statom at
Gand Island which was nsed in the survey of the crast, and it bears from it 64 357 west of south.

Dupnox. County, Warsaw, tfgr,—Btation of 1507 15 in the open lot adjoining the Methodist
church in the southesstern suhurhs of the village, Itis marked by a copper tack iz a yellow-pine
post, A bottle filled with cosl dost is sunk 2 feet in the ground nnder this post, The peintis distant
203 metres from the southwest corner of the Methodist chorch and s distant 13715 metres fom the
sonthwest corner of the diteh in rear of the church,

EpcrcoMBE Cousty, TARBORO, 1801, —Station of 1821 i in the * Town Common ™ in froot of
the high school and within = few feat of the station of Sgg.

Fomsyre CouxTy, WNsToN, 1891, —Stetion of 1891 was accupied by Mr, J. X. Ambler, at
Winston,; but no descmiptios 15 fled pivingr the exact locality where ohservations were made.

GaTEs CounTy, Hin=s, 1887, —5tation of 1857 is =4 fest north of the latitude station of the
Virginia and Worth C=rolinz Hne. Tt is located on the land of Tir. Hines and near the Mathiss farm.

CUiLFoRD Cotxry, GREENSEORO, 1873, —Station of 1873 is in the groond of Mr. Colwell, on
Gaston street above Gresn. Tt is 4 paces from the east side of the carriage mad and g paces from the
front fence, in the northeass corner of the front lawn,

HALIFaX CoUNTY, WELDON, 1875 and 1887, —Station of 1573 i3 in the Iot west of the Machodist
church,  This lot is bounded by property owned by Mr. Smelley, Mrs., Allen, snd Mre Brown, The
station is 15 paces from Mre: Allen's fence and northwest of it Station of 18587 is the game =5 the
station of 1875 and is in the Methodist churchyard.

HugTronD CotsTy, RIDDICESVITLY, 1587, —Station of 1857 is 1 mile south of the Nottaway
River on the lawn io fiont of the house of Mr. James I, Riddick,

Lunoir Coonty, KivsTon, 18gl.—Ststlion of 1851 is in the open spece in the centsr of Eing
evenue, in the southesstern suburbs of the town. It is distant 1272 metres from the norshe n limits

of King avenune and 17 metres from the southern limits of King avenne. Itis betwesn tw slte trees,

" the sixth and sevensh trees connting from Fast street. The station is marcked by 2 yeliow pins past
and eopperlack. A bottle filled with coal dunst is sunk 2 feet in the pround under this post.,

MarTin COUNTY, JAMESVILLE, 1891:—Station of 18g1 in the open lot adjoining the * White
Methodist church,” in the soatheastern suburbs of the town The stetion iz marked with a vellow
pine post and copper tack, A bottle filled with coal dost is suok 2 fect inthe ground undsr this post.
The station is distant 253 metres from the northesst coeaer of the Methodist charch and 3275 thetres
from the sontheast cormer of this church,

MECELENBURG COUNTY, CHARLOTIE, 1873 —Staton of 1873 isin the front yard of Mr. Reidiger,
Lving on the northedst commer of Church aod Sizth streets Ib is 3 paces northeast of the fence
COTIIEr,

s
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MrrocEsLL Cornty, Roaxw Hice Boorr, 1895, —Station of 1855 is 2t Roan High BIwf tdangn-
lation station. Tt is on a very high binff thees-fourths mile from ¥ Cloudlznd hotel,” near the State
tine in Alitchell County, It is om a very large rock on the edge of High Bluf Rosn High Knoh is
the highest point in this vicioity

NEW HanovER COUNTY, WILMINGTON, 1354 and 1391.—Station of 1834 is upon the land adjoin-
ig Dr. Diuoe’s residence, north side of Market street, near the Episcopal church, 1t is due north of
the astronemical transil station on this Jot used by the Codat Subvey in 1834,

Station of 18g0 is on the grounds of the Ueited States ttarine-hospizzl in the sastern suhurbs
of the city, Tt is distant 22+ metres from the =outhern inclpsure of the groneds and 33°5 metres from
the eastern inclosure of Lhe hospital grounds, The stetion i3 marked w5th = copper tack in.a yellow
pine post. A bottle filled with coal dust is sunk 2 fect in the ground under this post,

PasoroTaxe Uousty, ELizansrs Crry, tSgr.—3Station of 1801 s in the Albemarle park fair
grounds.  Thie park is just r mite easr of the center of the lown on the henk of Pazguotank River.
The st=Hom is in the open space just south of the Hoket office and 47 metres from it end 27 Metres
northwest of 2 walnut tree, It is marked by @ cross on a granfle bowlder. A& bottle filled with coal
dust is sunk in the gooond 2 feet under this bowlder,

PEXDER DOUNTY, BURGAW, I8y —Smmton of 1891 is in sonthiwest corner of the Court-House
grounds, Ttis g2 3 metres from the soothwes: corner of the Court-FHouss building and 1475 tnetres
enst and 3373 mewrss north of the inoer edge of the diteh around the grounds. It is marked with a
yellow pine post and copper tack, with a bottle dlled with coal dust sunk = feet in the ground under 18

PERROOMIANS COUNTY, STEVENSON PosT, 1847, —Station. of 1847 is ina lins bearing 1o® 137 west
of north from= the Coast Survey geodetic station =t Stevenson Point, which w=s nsed in the sirvey of
the cozst.

Rowas Covxry, SALISBURY, 1853.—Szation of 1873 is located in the l-_;;ﬁ_ir:n of Mr. J. K. Burk,
on Main sireet, just out of town going west It f3 20 paces southwest of the sizth forl of the fence
running north and south.

Wans CoUNTY, RALENGR, 1854, —Station of 1854 15 rog feet peiet end 265 feet north of the cetter
of the Siste capitol dome.

Waxr ComTy, RALEIGE, 1887, —Stetion of 1387 is in the Capito] grounds, 23-5 metres due morth
aof the center af the stons 1:|ccupltf1 by the transit insbument of United States Cosst and Geodetic
Strvey-in 1B

Wavnz County, GOLDERORD, 1875.—5tation of 1875 i3 on the lot on the sontheast corner of Johka
and Spruce streets, Tt &5 30 paces from the sidewslk on Spruce street end 30 pmess from John street

Wavne CounTy, GoLpspoRo, 18gr.—5t=tion of 1891 in the sontheast cornet of the Conrt-Honee
square and within a few feet of the station of 185,

WimrEs ComyTy, POORE, 18g5.—5Stetion of 1293 is at Poore triangulation staton, which is on the
summit of Poore’s Enoh, Brushy monntaing, near the county line of Alexander connty, 3. C,

Wirson ToUxTy, Wirsox, 18g5.—Staton of 18gr i in tlie grounds of the Wilson graded schonl,
in the northern suburhs of the town. The sfsdon is located in the open spsce jost in fronmt of the |
center of the school building and distast 2374 metres from the inner edge of Maplswood avene and
372 metres fom the outer edge of the froot steps of the graded school buailding, The station is
matked by a tack io a yellow pine post. A bottle filted with coal dust is suck noder this post a feet
in the ground.

C. Magxmric STATIONS IN SouTH CazoLiva nCCURIEn CHissLy sy Tue 1, S
CoasT AxD GEODETIC SURVEY BETWEEN I85a ANO 1000,

Fromexce County, FLORENCE, 1875 —Station of 1575 i on Coit street, ahont Soo vards from
the railroad, and is 25 peces southenst of the old African church, and on 2 line with the silewallk of
the strest.
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FrorExcE CousTy, FLoReExcE, 1851 —Statisn of 7807 15 in the vorthwest corner of the National
It ic marked by & copper tack in & yellow pine post and with a bottle filled with coal dos
stttk 2 fest umder T

Alamiox CousTy, Mamtow, g1, —Station of 1507 Is in the northwest suburks of the townin the
apen lot jost in front of the Tivery stable of the Planters hotel apd just south of and adjcining the
property of Mr. W, F. Cross.  The station is maczked with 2 yellow pine post and copper tack, with a
bottle filled with coal dust sunk 3 feet undér this post,

BIcHLA®D CousTy, COLUMBLL; 1854, 1875, and sgoo.—Station of 1854 35 in the Capitol grounds,
164 feel from the southwest corner and 293 feet from the northwest corner of the new Czpissl boilding

Station of 1873 is in the sonthwest cormer of the Capitol squars, &5 near the location of the old
statiott a3 conld be determined. It is 2o paces from the fence

Station of Igoo is in southwest corner of Capitol grounds, 4o feet from Sena:ze street snd ahout
225 feet from the southwest corner of the Stete house,

SEanTaxBURG CoUwty, PACOLET, 1886 —Statinn of 1586 wis occnpied by Mo G. E. Tadshaw
inthe town of Pecoler, in Spartanburg county, 5.0, and no description of the locality is fled,

SpARTARHEURS CooxTy, Brock Hoose, 18y6.—Ststion of 1355 13 100 fest northeast of the road
leading from Landrom, 2 C., 1o Tyron, N. & and about jo0 feet northeast of the Spartanburg and
ashieville reilroed. It s on the Neorth Cazoling and South Carolina houndary line and is marked by
a Targe stone marked 3. O on the north side and S Coon the south side, This stone slso me &= the
boundary between the connties of Spartanburg and Greenville,

SPARTANBURG CooxTy, TALENT, 1306, —Station of 1896 is on the farm of Ak B & Ta-leti.t
about T mile torth of Earles” mill on the road from Gowensville o Landrum, 8 C. Tt is west of the
rouid and just sooth of 2 elump of woods opposite’ 3. Talent's house, and on the county line 25 marked
it the time, -

BrARTANEURG CoUNTY, GOWENSVITLE, 1Rs5 —Station of 1Hg6 ison o ®south =de of the road
leading from the villags of Gowensville, §. C_ to Campbell and Bpartantury and is shout 730 metres
east of Gowensville. It is marked by o square stone post placed there to mark the county boundary,
and it iz 36 metres west of the so-called "“old houndary™ at the forks of the road where there i3 an
ald stume.

SpPaRTANEUEC CoUNTY, Gonn Mink, rhgs—SteHon of 1808 is Letween Gowensville and Greers
and nearly on the Hne betwesn Spartanburg and Greenville counties, 8, C., being & metres west of a
stake left by the Greenville surveyor in March, 1855, This land belongs io the MceBee family, whose
agent, M1 Sterle, Hves in the house a Httle cast of statdon.  The gold mine from which the mame I
derived is & short distance soirth of the station.

SPARTANECRG CounTy, FLInT Kook, 1896, —3Station of 1895 15 on the crest of the ddge immoe-
diately south of Gap creelo road. It s about 30 vards o the eastward of & emall blacksmith shop
belonging to Mr. “*Bill ™ Farmer, whose lionse is west of the shop.  Thie small ehop is directly on the
litie marleed 25 the connty bousdary in 1806 by the Greenville surveyor. The locality called *Gap
Creek Stome?' ar 014 Flint Rack " is ¢n the north side of the road.

SPARTANEURG LOUNTY, SPAWTANDORG, 183g6.—Station of 186 is in the ground of Wofond
College. It i on the college campus nnd i freat of the main building. Tt is 6723 meires nearly
gouth from the Cosst and Geodetic Survey primary triangulation station Weofford, which is on roof
af college building: The magnetic station iz marked by 2 stone post about § Izches =quare, lettered
C.5.C S andalso AL S '

SEARTANDURG CovxTy, GREERS, rSoh, —5t=ton of 1896 15 in the eastern part of Greers, 5. €.,
and just on the Spartanburg side of the *“old conoty lice,"" which is here marked by a lane, said to
have been laid ont equally on each side of the boondary.  The line macked by the Gresavills surveyor
i 1506 lies a Jittle farther west.  The steHon is in the vard of Mr, Wyatt, who keeps an inn here. It
ig west of the houss gnd between it énd the lane, near the fence,

SpaRTANEURG CorxTy, PELHAM, 1806, —5iaton of 1806 is oo the west side of the mad Ieading
from Greers, 5. O, to Pelbam, 8, G, dnd iz on the ontsldirts of the Litter village. Tt is abouta quarter
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of 4 mile north of Palham bridgs, ‘on the snmmst of the ridge overlooking the factory and sarround-
ings, The station is marked by 4 square stone post, placed thers by the Greenville sorvevor to mark
the houndary Tine.

SPARTANEURG Coumiw, Bawwn, 1806.—Station of 1846 i3 in Grecnville Counnty, &, ., on the
land of Mr. Bsker, abont r mile south of Pelham, It is alout Toe metres sast of the old Tndiao
boundary line on the top of & small knoll east of the razd and shout 150 metres sontheast of Sarn
Hitching's oid stare,

STARTANEIRG COUNTY, GREEN, 1806, —Station of 1856 is In Greenville County, $.C., about 2
miles tanth of Pelham bridge and fear the old Tndizn boundary Tine, being a Esie west of that line
and a little east of the road, and on land belongise to Luce Gresn,

D. Macweric StaTions 1N TrNyzssze OCCUPIED CHIEFLY BY THEE 11, 5. CoHasT
AND (GEODETIC BURVEY BETWEEN 1375 AND Igoo.

Hawrrss Corxty, ROSERSVILLE, 1873.—Ststonr of 1873 is in the garden of Capt. F. A, Butler,
keeper of the Rugersville house. Tty paces from the west ferce and 7 from the =onth fence of the
gardern. '

Ewox Counay, KNon 1,LE, 1873, 1875, 1800, and tgea.—Station of 1873 is in the asFium for the
Deaf and Thamb, 3 paces 2ontheast of the large tree in frontof the house of the direcior, Professor [mes.

Station of 1875 is probably the same as the station of 18735,

Station of 1850 i5 on the grounds of the University of Tennesser, in the open space west of Agri-
tultoral building and conservatory,  Itison the side of the hill, in the triangular strip of grass between
the two roads, and is marked with a 2olid Hmestone past 4 by 4 inches on top and snnk 2 feet i the
ground,

Station of Igoois identical\fth that of 8o

McMinw Comxry, Avarss, 188, —Station of 15331 &5 the grounds of the East Tennessee and
Wesleyan Univarsity, southenst of the main building: it is marked by & post,

SuLirvaw CouNTy, BRrsror, 1843, 1451, 850, and 1308, —Station of 1873 isin Me Jameson's it
on the spot cecupied by the eclipse party, nearly midway between the pillar holes. Itz 12 paces {rom
the south fence and iz 8 paces from {le east fence.

Station of 1851 {5 the same as the dation of 1273 on the Jameson lot, on the summit of the hill
en Cumberland stoeet west of the Unfon reilrosd station ;

Stetion of 1300 s 11272 feet almost north of the station of 1587, distant 7o-35 fect from the ioner
edge of Cross street, and 738 feet from the inmer edge of Cumberland street, It js marked with &
litmestone rock,

Station of 1825 iz the grounds of the Southwestern ‘irginia Institute, Ttis o7 fest from the front
line:of the grounds of the institute, and is o feer o the tight of the teater of the walk leading to the
main boiflding. The station s marked by 2 =0lid Imestone, lettored:

TEC &GS

4 stmilas stone (2xcepting a3 to lettering) was set 1303 fref true santh of thie stome,

Uxtcor Couxty, Bio BUTTH TRIANGULATION STATION, 1893, —8lation of 1553 is =t Big Dulle
Triangulation Staton, on the North Carolina and Teonssses boundary line, bebwesn the connties of
TUaicoi, Tenn., and Mzdison; N. C, It iz 15 miles south of Fullens,

E. STATIoNS ¥ VIRGINIA OCCUPIED EETWEEN 820 AND 1803.
Frovp. Comsty, BUFFALO TRIANGULATION STATION, 1895 —Station of 1805 at Buffals Trisngn-
lation Stalion, i5 on the summit of Buffalo Monzi=in, Floyd County, Ve This i3 a well-known
mountain,

Graveow CousTy, PRacw BorTron, 1824, —Station of 1824 was probably in suburbs of the Litfe
town of Peach Bottom, Griyson County, Va




1

APPENDIN NO, g MAGNETIC STRVEY OF NORTH CAROLINA. ai7

GRavsos CoUNTy, ROGERS, 1Rgq. —Stetion of 1824 is at Rogers Triangulation Sration, Grayson
County, Va., 2o miles southedst of Chilhowes, Vo This iz 2 well-known point in this ssction.

CrEENVIILE Cousty, CORNER OF Bruxswice CoOUNTY, 782 —5Siation of 182s is probably ot
the corner of Bmnswict sod Greenville counties, Va.

CREENVILLE CoUsTy, EaroRta, 1847 —Station of 189715 in the open lot (owned by the county |
in front of the praded school. 1t is marked by a solis granite post, lettered:

with o bolt marking the paint.

True north of this post,and in the same lot, a similar-post was sunk marking the troe marth and
soull line. Thess granite posts are dressed about 4 inckes sgoare on top and the cecter of the bols
mirks the point.

5 i
SIATTFAT CorsTy, MousT Atnv, 18y3.—Btation of 1873 is in the front yard of Mr. Buck's resi-
dence. Tt {5 13 pices from the west fence and ¢ pacss from the north fence.

HALIEAT CousTy, MEADVILLE, 1582, 1883, and 12336, —Station of 1682 was oocopied by Mr. ML
French, in the small tows of Meadville, on the Banister River, west of Halifax County Court-House,

Station of 1885 wes oceapied by Mr. M. French, and probably over the same print cccipied Dy
B 3o 1882 '

Station of 7856 was zlen poenpied by Mr. M. French, and probably over the same point occupied
in 886 and 1882 by Mr. French.

Eattra® CoowTy, HousTox, 187, —Stetion of 1857 is on the vacant lof sonthwest of the conty
Court-Hounse.  This lot is owned by Mrs Balden, whose residence i3 just opposite.  The stabon {2
marked by solid gramite post set 33 feet in the ground  Its top is dressed 6 inches sguare and is
lettered: .

'Li. = |
e & i

The other meridizn stone was to have been s2t by the county sarveyor of Helifsx Va

NORFOLE CousTy, NorTH CAroLDa BovwDary, 1725 —No desedpdon of this station is filed,
Tlie ohservations were mede along the southern bonndary of Norfolk County, Vo, and the northern
boundary of North Caroling, ;

NorFoLE CovsxTy, NortE Exnp 0¥ K¥oTT Istaxso, 1873, —Station of 1873 i= o the oorth end
of EKnott Island, shout ¢ foot above water in the marsh overlaid Ty 2 skatum of sand 1 foot in
thickness,

ProTavivaxis CorsTy, DANVILLE, 1573.—5m=Son of 1873 15 on Clayburn’s hill, on the north
#ide-of Den River. It iz on top of the small hill, part of Clayburti's hili, nearly in = straight line
with the end of the toll bridge,

Boorr Couxty., Bie ExoR TRIANGULATION SratioN, 18gz.—Station of 1823 iz at Dig Enob
- - 4 = - & s .
trisngulation station, Scott County, Ve, BlgpEncbizza well-kenown mountain summit in this county.

Sarvry CoumTy, MaRTow, 158r.—Station of 1881 iz in the grounds of the Marion Femsle College,
in the lot just west of the main building, It is marked by @ locust post sunk even with the ground,

WassingTox CooTy, ExoRY, 1855, 1881, and 18 —Station of 1855 was coccupisd by Prof,
J. A, Davis, 2t Emory and Hency College, Ne description of the exact toedlity is filed,

R
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Statioacf 1831 was oceupivd by Prof. [. A, Davis, at BEmory and Henry College. Mo deseription
of the exsct locality is filed,
Stetion of 18q2, cbservations were made by Mr. Teffingwell, about 2 mifes south and 1 mile west
of Emory and Henry College,
WaisHTNGTON COUNTY, ARINGDON, 1oy, —Stat

ion of 1857 is on the property helonging to Gen,
Arthur O Cummings, on the west side of the Norfolk and Western Railroad, a Hitle east of the station
ab Abingdon. A salid granite post 4 feet long and dressed & fnclies squace on the top, lettersd:

e & 4
==E=| =

inarks the station:

A south mecddizn stone, similer to the north meridian stone {excepting it is not lettered ), was set
just below the summit 150 or 200 metres from the north meridian stone,

WrTeE County, WYTHRVILLE, 1839, 1351, 15352, and 7898, —&tation of 1%39. no deseription fled.
The observations were probably made it the subuchs of the town of Wytheville by Mr, T, 3L Cibhoney,
Statior-57 1557 Is in the open grass ficld about 100 yards sonthesst of Boyd's kotel; and south of
the railroad. v« marked by 2 post sunk even with the growid,
Station of 1582 was oceupied by Mr. J. AL Gibboney, and probablyio the same localicy where he
abrerved in 1330

Station of 1293 i3 on the bill back of Bayd's hotel, and i marked with Hmestome rock, Tetlered
VAL &GS

=
W

1555

A gimtlar limestone rock; with the centes marked (bt with 10 Iettering ), was ==t near the rail-
road, opposite the Mountain View hotel, The centers of these bwo stones m=rik the trire north and
south line,

=hiiiiL
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