
.Cink4
infl1.



HOTCC A. Cook, 0. E.
PhosnL , Arizona.



MANUAL

OF

SURVEYING INSTRUCTIONS
FOR TIlE

SURVEY OF THE PUBLIC LANDS

OF THE

UNITED STATES

AND

FRI VAT t LAND CLAIMS.

Prepared in conformity with law under the direction of

THE COMMISSIONER OF THE GENERAL LAND OFFICE.

WASHINGTO
ENMENT PRINTING OFFICE.

19O.

JANUARY 1, 1902.



DEPARTMENT OF THE INTERIOR,
GENERA!. LAND OFFICE,

GENTLEMEN:
WasMngton, .D. U., January 1, 19O3.

The following instructions, including full and minute directions for
the execution of surveys in the field, are issued tinder the authority
given me by sections 453, 456, and 2398, United States Revised Stat-
utes, and must he strictly complied with by yourselves, your office
assistants, and deputy surveyors.

All directions in conflict with these instructions are hereby abrogated.
In all official communications, this edition will be known and referred

to as the Manual of 1902.
Very respectfully,

BINGER HERMANN,
Comm 8810 liSP.

To SURVEYORS GENERAL OF THE UNITED STATES.
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MANUAL OF SURVEYING INSTRUGTIONS.

HISTORY OF LEGISLATION FOR SURVEYS.

The present system of survey of the public lands was inaugurated
by a committee appointed by the Continental Congress, consisting of
the following delegates:

Hon. Tnos. JEFFERSON, Chairman Virginia.
Hon. HuGh WILLIAMSON . - North Carolina.
Hon. DAVID HOWELL Rhode Island.
Hon. ELBRIDGE. GERRY - - Massachusetts.
Hon. JACOB READ South Carolina.
On the 7th of May, 1784, this committee reported "An ordinance for

ascertaining the mode of locating and disposing of lands in the western
territory, and for other purposes therein mentioned." This ordinance
required the public lands to he divided into "hundreds" of ten geo-
graphical miles square, and those again to be subdivided into lots of
one mile square each, to be numbered from 1 to 100, commencing
in the northwestern corner, and continuing from west to east and
from east to west consecutively. This ordinance was considered,
debated, and amended, and reported to Congress Ari1 26, 1785, and
required the surveyors "to divide the said territory into townships of
7 miles square, by lines running due north and south, and others
crossing these at right angles. * * * The plats of the townships,
respectively, shall be marked by subdivisions into sections of 1 mile
square, or 640 acres, in the same direction as the external lines, and
numbered from 1 to 49. * * * And these sections shall be sub-
divided into lots of 320 acres." This is the first record of the use of
the térnis "township" and "section."

May 3, 1785, on motion of Hon. William Grayson, of Virginia,
seconded by Hon. James Monroe, of Virginia, the section respecting
the extent of townships was amended by striking out the words ' seven
miles square" and substituting the words "six miles square." The
records of these early sessions of Congress arc not very full or com-
plete; but it does not seem to have occurred to the members until the
6th of May, 1785, that a township six miles square could not contain
49 sections of 1 mile square. At that date a motion to amend was
made, which provided, among other changes, that a township should
contain 36 sections; and the amendihent was lost. The ordinance as
finally passed, however, on the 20th of May, 1785, provided for town-
ships l miles square, containing 36 sections of 1 mile square. The
first public surveys were made under this ordinance. The townships,
6 miles square, were laid out in ranges, extending northward from
the Ohio River, the townships being numbered from south to north,
and the ranges uiom east to est The iegion embraced b the
sures s undei this law forms a part of the present Sttte of Ohio .ind
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is usually styled "The Seven Ranges." In these initial surveys only
the exterior lines of the townships were surveyed, but the plats were
niarked by subdivisions into sections of 1 mile square, and mile corners
were established on the township lines. The sections were numbered
from 1 to 36, commencing with No. 1 in the southeast corner of the
township, and running from south to north in each tier to No. 36
in the northwest corner of the township, as shown in the following
diagram:

The surveys were made under the direction of the Geographer of the
United States.

3. The act of Congress approved May 18, 1796, provided for the
appointment of a surveyor general, and directed the survey of the
lands northwest of the Ohio River, and above the mouth of the Ken-
tucky River, "in which the titles of the Indian tribes have been
extinguished." Under this law one half of the townships surveyed
were subdivided into sections "by running through the same, each
way, parallel lines at the end of every two miles, and by making a
corner on each of said lines at the end of every mile," and it further
provided that "the sections shall be numbered, respectively, begin-
ning with the number one in the northeast section and proceeding
west and east alternately, through the township, with progressive
numbers till the thirty-sixth be completed." This method of num-
bering sections, as shown by the following diagram, is still in ue:

4. The act of Congress approved May 10, 1800, required the "town-
ships west of the Muskingum, which * * are directed to be
sold in quarter townships, to be subdivided into half sections of three
hundred and twenty acres each, ts neat is a ma be, b i unning

36 30 24 18 12 6

35 29 23 17 11 5

34 28 22 16 10 4

33 27 21 15 9 3

32 26 20 14 8 2

31 25 19 13 I

6 5 43 2 1

7 8 9 10 11 12

18 17 16 15 14 13

19

30

20 21 22 23 24

29 28 2726 25
31 32 33 3435 36



INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 7

parallel lines through the same from east to west, and from south to
north, at the distance of one mile from each other, and marking cor-
ners, at the distance of each half mile, on the lines running from east
to west, and at the distance of each mile on those running from south
to north. * * * And the interior lines of townships intersected
by the Muskingum, andof all the townships lying east of that river,
which have not been heretofore actually subdivided into sections, shall
also be run and marked. * * * And in all cases where the exterior
lines of the townships thus to be subdivided into sections or half sec-
tions shall exceed, or shall not extend, six miles, the excess or defi-
ciency shall be specially noted, and added to or deducted from the
western and northern ranges of sections or half sections in such town-
ships, according as the error lilay be in running the lines from east to
west or from south to north."

The act of Congress approved February 11, 1805, directs the subdi-
vision of the public lands into quarter sections, and provides that all
the corners marked in the public surveys shall be established as the
proper corners of sections, or subdivisions of sections, which they were
intended to designate, and that corners of half and quarter sections not
marked shall he placed, as nearly as possible, "equidistant from those
two corners which stand on the same line." This act further provides
that "The boundary lines actually run and marked * * * shall be
established as the proper boundary lines of the sections or subdivisions
for which they were intended; and the length of such lines as returned
by * * * the surveyors * * * shall be held and considered as
the true length thereof, and the boundary lines which shall not have
been actually run and marked as aforesaid shall be ascertained by run-
fling straight lines from the established corners to the opposite corre-
sponding corners; but in those portions of the fractional townships,
where no such opposite or corresponding corners have been or can he
fixed, the said boundary lines shall ho ascertained by running from the
established corners due north and south or east and west lines, as the
case niav be. to the * * * external boundary of such fractional
townshij."

The act of Congress approved April 25, 1812, provided "That
there shall he established in the Department of the Treasury an office to
he denominated the General Land Office, the chief officer of which shall
l)e called the Commissioner of the General Land Office, whose duty it
shall he, under the direction of the head of the Department, to super-
intend, execute, and perform all such acts and things touching or
respecting the public lan(ls of the United States, and other lands
patented or granted by the United States, as have heretofore been
directed by law to be done or performed in the office of the Secretary
of State. of the Secretary and Beister of the Treasury. and of the
Secretary of War, or which shall hereafter by law be assigned to the
said office."

The act of Congress approved April 24. 1820, provides for the
sale of public lands in half-quarter sections, and requires that "in
every case of the division of a quarter section the line for the division
thereof hill run north nd south * * * find fri.itional sections,
containing 160 acres and upward, shall, in like manner, its nearly as
practlCal)le be -ubdl% ided into hilf quinter sections, under such rules
tnd regulations 'i may he precribed bs the Stcretars of the Treasur3,
hut frutionil 't1ons contuning Ic-s th'in 160 acres sh.tlt not be
divided."
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The act of Congress approved May 24, 1824, provides "That
whenever, in the opinion of the President of the United States, a
departure from the ordinary mode of surveying land on any river,
lake, bayou, or water course would promote the public interest, he
may direct the surveyor general in whose district such land is situated,
and where the change is intended to be made, under such rules and
regulations as the President may prescribe, to cause the lands thus
situated to be surveyed in tracts of two acres in width, fronting on
any river, bayou, lake, or water course, and running back the depth
of iorty acres."

The act of Congress approved May 29, 1830 (sees. 2412, 2413, R.
S.), provides for the fine and imprisonment of any person obstructing
the survey of the public lands, and for the protection of surveyors, in
the discharge of their official duties, by the United States marshal, with
sufficient force, whenever necessary.

The act of Congress approved April 5, 1832, directed the sub-
division of the public lands into quarter quarters; that in every case of
the division of a half-quarter section the dividing line should run east
and west; and that fractional sections should be subdivided under
rules and regulations prescribed by the Secretary of the Treasury.
Under the latter provision the Secretary directed that fractional sec-
tions containing less than 160 acres, or the residuary portion of a
fractional section, after the subdivision into as many quarter-quarter
sections as it is susceptible of, may be subdivided into lots, each con-
timing the quantity of a quarter-quarter section, as nearly as practi-
cable, by so laying down the line of subdivision that they shall be 20
chains wide, which distances are to be marked on the plat of subdivi-
sion, as are also the areas of the quarter-quarters and residuary
fractions.

The last two acts above mentioned provided that the corners and con-
tents of half-quarter and quarter-quarter sections should be ascertained,
as nearly as possible, in the manner and on the principles directed and
prescribed in the act of Congress approved February 11, 1805.

The act of Congress approved July 4, 1836, provided for the
reorganization of the General Land Office, and that the executive duties
of said office "shall be subject to the supervision and control of the
Commissioner of the General Land Office under the direction of the
President of the. United States." The repealing clause is, "That such
provisions of the act of the twenty-fifth of April, in the year one
thousand eight hundred and twelve, entitled 'An act for the establish-
ment of a General Land Office in the Department of the Treasury,'
and of all acts amendatory thereof, as are inconsistent with the provi-
sions of this act, he, and the same are hereby, repealed."

From the wording of this act it would appear that the control of the
General Land Office was removed from the Treasury Department, and
that the commissioner reported directly to the President; but, as a
matter of fact, the Secretary of the Treasury still had supervisory
control, for the act of Congress approved March 3, 1849, by which
the Department of the Interior was established, provided, "That the
Secretary of the Interior shall perform all the duties in relation to
the General Land Office, of supervision and appeal, now discharged
by the Secretary of the Treasury * * By this act the General
Land Office was transferred to the Department of the Interior, where
itstill remains
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In 1855 a manual of instructions to surveyors general was pre-
pared, under the direction of the Commissioner of the General Land
Office, by John M. Moore, then principal clerk of surveys, and the
act of Congress approved May 30, 1862 (sec. 2399, R. S.), provided
"That the printed manual of instructions relating to the public surveys,
prepared at the General Land Office, and bearing the date February
twenty-second, eighteen hundred and fifty-five, the instructions of the
Commissioner of the General Land Office, and the special instructions
of the surveyor general, when not in conflict with said printed manual
or the instructions of said Commissioner, shall be taken and deemed
to be a part of every contract for surveying the public lands of the
United States."

The instructions contained in this volume are issued under the
authority given in the clause in said act providing that "The instruc-
tions of the Commissioner of the General Land Office * * * shall
be taken and deemed to be a part of every contract for surveying the
public lands of the United States." -

The following comprises so much of the general laws relating to
the survey of the public domain as it is deemed necessary to incor-
porate in this volume, reference being made by chapter and section to
the codification of the Public Land Laws, prepared pursuant to acts of
Congress approved March 3, 1879, and June 16, 1880, and by section
number to the Revised Statutes of the United States.

EXISTING LAND LAWS.CHAPTER TWO.
TEE OERERAL LARD O}TICE.

SEC. 32. The Commissioner of the General Land Office shall perform, under the
direction of the Secretary of the Interior, all executive dutiesDutieofommI000ner.appertaining to the surveying and sale of the public lands of the

United States, or in anywise respecting such public lands; and, also, such as relate
to private claims of lands, and the issuing of patents for all grants of land under the
authority of the Government. (It. S., 453.)

Sac. 35. All returns relative to the public lands shall be madeto the Commissioner
of the General Land Office; and he shall have power to audit and

lornto settle all public accounts relative to the public lands; and iipoii
the settlement of any such accounts he shall certify the balance,

anti trans-mit the account with the vouchers and certificate to the First Comptroller
of the Treasury for his examination and decision thereon. (It. S., 456.

SEC. 38. Upon the discontinuance of any surveYing district the authority, powers,
Con,m1ioner to rer. and duties in relation to the survey, resurvey, or suishivisioti of

(o,o dttieo or rveyor- lands therein, and all matters and things connected therewith, asgnrI, etc. previously exercised by the surveyor-general, shall be vested in
ant devolved upon the Commissioner of the General Land Office; and demuty sur-
veyors or other agents under his direction shall have free access to any liell.notes,
n1ap, records, and other papers turned over to the authorities of any State, jrsu-
ant to law, for the purpose of making copies thereof, without charge of any kind.
(It. 5., 2219, 2220.)

pprov of reyinE Sac. 45. The Commissioner shalt approve all contracts for thectxtrt. survey of the pul)lic lands. (It. S., 2398.)
Cmm,ioter Intr,,e- Sac. 46. The instructions issued bs-the Commissioner of the Gen-

timo deemod ot eon- cml Land Office not in conflict witim law shall be deemed part of
every contract for surveying the public lands. (It. S., 2399.)

SEc. 61. The Commissioner, under the direction of the Secretary of the Interior,
po,,rofCommiooionerlS authorized to enforce and carry into execution every part of tc° public land.laws not otherwise specially provided for. (It. S.,
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CHAPTER THREE.
SURVEYS AND SURVEYORS.

SEC. 77. There shall be appointed by the President, by and with the advice and
consent of the Senate,. a surveyor-general for the States and Tern-

SuYoro-gerai.how tories herein named, embracing, respectively, one surveying dis-
trict, namely: Louisiana, Florida, Minnesota, Kansas, California,

Nevada, Oregon, Nebraska and Iowa, Dakota, Colorado, New Mexico, Idaho, Wash
ington, Montana, Utah, Wyoming, Arizona. (R. S., 2207.)

SEC. 83. Every surveyor-general, while in the discharge of the
of sorveyor.dutjes of his office, shall reside in the district for which he is ap-

pointed. (El. S., 2214.)
Sxc. 84. Every surveyor-general shall, before entering on the duties of his office,

execute and deliver to the Secretary of the Interior a bond withBond of surveyor-gen-
eral, good and sufficient security, for the penal sum of thirty thousand

dollars, conditioned for the faithful disbursement, accordim' to
law, of all public money placed in his hands, and fortlie faithful performance of the
duties of his office; and the President has discretionary authority to require a new
bond and additional security, under the direction of Ihe Secretitry of the Interior,
for the lawful disbursement of public moneys. (R. S., 2215, 2216.)

SEC. 80. The commission of each surveyor-general shall cease and expire in four
Duration years from the date thereof, unless sooner vacated by death, resig-

nation, or removal from office. (Il. S., 2217.)
SEC. 86. Every surveyor-general, except where the President sees cause otherwise

to determine, is authorized to continue in the uninterrupted dis-
charge of his regular official duties alter the day of expiration of

tion of commioslon. his commission and until a new commission is issued to him tor
the same office, or until the day when a successor enters upon the

duties of such office; and the existing official bond of any officer so acting shall be
deemed good and sufficient and in force until the date of the approval of the new
bond to be givell by him, if recomnmissioned, or otherwise, for the additional tune
he may so continue officially to act, pursuant to the authority of this section. (R. S.,
2222.)

SEC. 87. Whenever the surveys and records of any surveying district are completed
the surveyor-general thereof shall be required to deliver over to
the secretary of state of the respective States, including such sur-

In case of conpietet our- veys, or to such other officer as may be authorized to receive th em,
all the field-notes, maps, records, and other papers appertaining to

land titles within the same; and the office of surveyor-general in every such district
shall thereafter ceiise and be discontinued. (R. S., 2218.)

SEC. 88. In alleases of discontinuance, as provi(Ied in the preceding section, the
authority, powers, and duties of the surveyor-general in relation to

voitioo1o1 Power the survy, resurvey, or subdivision of the lands therein, and all
0 matters and things connected therewith, shall be vested in and

devolved upon the Commissioner of the General Land Office.
(R. S., 2219.)

SEC. 89. Under the authority and direction of the Commissioner of the General
Land Office any deputy surveyor or other agent of the Unitedoe States shall have free access to any such field notes, maps, records

ndnditlon and other papers for the purpose of taking extracts therefrom or
makin copies thereof without charge of any kind; but no transfer

of such public records shal be made to the authorities of any State until such State
has provided l)y law for the reception and safe-keeping of such public records, and for
the allowance of free access thereto by the authorities of the United States. (R. S.,
2220 2221

SEC. 90. Every surveyor-general shall engage a sufficient number of skillful sur-
veyors as his deputies, to whom he is authorized to administer the

f aur nec essarv oaths upon their ppomntments He °-lvdl ha e inthor
ity to frame regulations for their direction, not inconsistent with

law or the instructions of the General Land Office, and to remove them for negligence
or mi°conauct in office

Setond He 'thall cause to be urveyed measured and markcd %lthout dela
all base and meridian hues through such points and perpetuated by such monu-
ments, and such other correction parallels and meridians as may be prescribed by



INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 11

law or by instructions from the General Land Office in respect to the public lands
within his surveying district, to which the Indian title has been or may be hereafter
extinguished.

Third. He shall cause to be surveyed all private land claims within his district,
after they have been confirmed by authority of Congress, so far as may be necessary
to complete the survey of the public lands.

Fourth. He shall transmit to the register of the respective land offices within his
district general and particular plats of all lands surveyed by him for each land dis-
tint; and he shall forward copies of such plats to the Commissioner of the General
Land Office.

Fifth, lie shall, so far as is compatible with the desk duties of his office, occasion-
ally inspect the surveying operations while in progress in the field, sufficiently to
satisfy himself of the fidelity of the execution of the work according to contract, and
the actual and necessary expenses incurred by him while so engaged shall be allowed;
and where it is incompatible with his other duties for a surveyor-general to devote
the time necessary to make a personal inspection of the work in progress, then ho is
authorized to depute a confidential agent to make such examination, and the actual
and necessary expenses of such person shall be allowed and paid for that service,
and five dollars a day during the examination in the field; but such examination
shall not be protracted beyond thirty clays, and in no case longer than is actually
necessary; and when a surveyor-general, or any person employed in his office at a
regular salary, i5 engaged in such special service, he shall receive only his necessary
expenses in addition to his regular salary. (H. 8., 2223.)

Sac. 91. Every deputy surveyor shall enter into bond, with sufficient security, for
the faithful performance of all surveying contracts confided toBudofdeputyuresyor. him; and the penalty of the bond in each case shall be double the

estimated amount of money accruing under such contract, at the rate per mile stipu-
lated to be paid therein. The sufficiency of the sureties to all such bonds shall be
approved and certified by the proper surveyor-general. (R. S., 2230.)

SEC. 92. The surveyors-general, in addition to the oath now authorized by law to
be administered to deputies on their appointment to office, shallOsth of deputy surveyor, require each of their deputies, on the return of his surveys, to take

and subscribe an oath that those surveys have been faithfully and correctly executed
according to law and the instructions of the surveyor-general. (H. S., 2231.)

SEC. 93. The district attorney of the United States, in whose district any false,
erroneous, or fraudulent surveys have been.executed, shall, upon

deputy the application of the proper surveyor-general, immediately insti-
tute suit upon the bond of such deputy, and the institution of

such suit shaW act as a lien upon any property owned or held by ucli deputy or his
sureties at the time such suit was instituted. (R. S., 2232.)

Six,. 98. The President is authorized in any case where he thinks the public inter-
Duties ofes tersmire- eat may require it, to transfer the duties of register and receiver

eriver performed by our. in any district to the surveyor-general of the surveying district in
veyor-geoerai. which such land district is located. (H. S., 2228.)

Sc. 99. The public lands shall be divided by north and south lines run according
notes ot survey to the true meridian, and by others crossing them at right angles,

so as to form townships of six miles square, unless where the
line of an Indian reservation, or of tracts of land heretofore surveyed or patented, or
the course of navigable rivers, may ren(ler this impracticable; and in that ease this
rule must be departed from no further than such particular circumstances require.

Second. The corners of the townships must be marked with progressive numbers
from the beginning; each distance of a mile between such corners must be also dis-
tinctly marked with marks different from those of the corners.

Third. The township shall be subdivided into sections, containing, as nearly as
may be, six hundred and forty acres each, by running through the same, each way,
parallel lines at the end of every two miles; and by making a corner on each of such
lines at the end of every mile. The sections shall be numbered, respectively, begin-
ning with the number one in the northeast section, and proceeding west and east
alternately through the township with progressive numbers till the thirty-six be
completed.

Fourth. The deputy surveyors, respectively, shall cause to be marked on a tree
near each corner established in the manner described, and within the section, the
number of such section, and over it the number of the township within 'which such
section may be; and the deputy surveyors' shall carefully note, in their respective
field-books, the names of the corner trees marked and the numbers so made.

Fifth Where the evtenor lines of the townships which may bt. aubdit uled into
sections or half sections exceed, or do not extend six miles, the excess or deficiency
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shall be specially noted, and added to or deducted from the western and northern
ranges of sections or half sections in such townships, according as the error may be
in running the lines from east to west, or from north to south; the sections and half
sections bounded on the northern and western lines of such townships shall be sold
as containing only the quantity expressed in the returns and plats, respectively, and
all others as containing the complete legal quantity.

Sixth. All lines shall be plainly marked upon trees, and measured with chains,
containing two perches of sixteen and one-half feet each, subdivided into twenty-
five equal links; and the chain shall be adjusted to a standard to be kept for that
purpose.

Seventh. Every surveyor shall note in his field-book the true situations of all mines,
salt ]icks, salt springs, and mill-seats which come to his knowledge; all water-courses
over which the line he runs may pass; and also the quality of the lands.

Eighth. These field books shall be returned to the surveyor-general, who shall
cause therefrom a description of the whole lands surveyed to be made out and trans-
mitted to the officers who may superintend the sales. He shall also cause a fair plat
to be made of the townships and fractional parts of townships contained in the lands,
describing the subdivisions thereof, and the marks of the corners. This plat shall
be recorded in books to be kept for that purpose; and a copy thereof shall be kept
open at the surveyor-general's office for public information, and other copies shall
be sent to the places of the sale and to the General Land Office. (Act of May 18,
1796, and H. S., 2395.)

B odari arni contents Sxc. 100. The boundaries arfd contents of the several sections,
of poblie lands, how as- half sections, and quarter sections of the public lands shall be
certarned. ascertained in conformity with the following principles:

First. All the corners marked in the surveys returned by the surveyor-general
shall be established as the proper corners of sections, or subdivisions of sections,
which they were intended to designate, and the corners of half and quarter sections,
not marked on the surveys, shall be placed as nearly as possible equidistant from
two corners which stand on the same line.

Second. The boundary lines, actually run and marked in the surveys returned by
the surveyor-general, shall be established as the proper boundary lines of the sec-
tions or subdivisions for which they were intended, and the length of such lines as
returned shall be held and considered as the true length thereof. And the boundary
lines which have not been actually run and marked shall be ascertained by running
straight lines from the established corners to the opposite corresponding corners;
but in those portions of the fractional townships, where no such opposite corre-
spondmg corners have been or can be fixed, the boundary lines shall be ascertained
by running from the established corners due north and south or east and west lines,
as the case may be, to the water-course, Indian boundary line, or other external
boundary of such fractional township. -

Third. Each section or subdivision of section, the contents whereof have been
returned, by the surveyor-general, shall be held and considered as containing the
exact quantity expressed in such return; and the half-sections and quarter-sections,
the contents whereof shall not have been thus returned, shall be held and consid-
ered as containing the one-half or the one-fourth part, respectively, of the returned
contents of the section of which they may make part. (Act of Feb. 11, 1805, and
R. S., 2396.)

SEC. 101. In every case of the division of a quarter section the line for the division
thereof shall run north and south, and the corners and contents of

flsof51O,Ofhr half-quarter sections which may thereafter be sold shall be ascer-
tained in the mannerand on theprinciples directed anti prescribed

by the section preceding, and fractional sections containing one hundred and sixty
acres or upwards shall in like manner, as nearly as practicable, be subdivided into
half quarter-sections, under such rules and regulations as may be prescribed by the
Secretary of the Interior, and in every case of a division of a half-quarter section,
the line 'for the division thereof shall run east and west, and the corners and contents
of quarter-quarter sections, which may thereafter be sold, shall be ascertained, as
nearly as may be, in the manner and on the principles directed and prescribed by the
section preceding; and fractional sections containing fewer or more than one hun-
dred and sixty acres shall in like manner, as nearly as may be practicable, be sub-
divided into quarter-quarter sections, under such rules and regulations as may be
prescribed by the Secretary of the Interior. (H. S., 2397.)

Sac. 102. Whenever, in the opinion of the President, a departure from the ordinary
method of surveying land on any river, lake, bayou, or water-

ofLourse would promote the public interest, he may direct the
surveyor-general, in whose district such land ]S situated, and

where the change is intended to be made, to cause the lands thus situated to be sur-
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veyed in tracts of two acres in width, fronting on any river, bayou, lake, or water-
course, and running back the depth of forty acres; which tracts of land so surveyed
shall be offered for sale entire, instead of in half-quarter sections, and in the usual
manner, and on the same terms in all respects as the other public lands of the United
States. (B. S., 2407.)

Sac. 100. The public surveys shall extend over all mineral lands, and all subdivid-
ing of surveyed lands into lots less than one hundred and sixty
acres may be done by county and local surveyors at the expense
of claimants; but nothing in this section contained shall require

the survey of waste or useless lands. (B. S., 2400.)
SEC. 107. The printed manual of surveying instructions for the survey of the pub-

lic lands of the United States, and private land claims, prepared
at the General Land Office, and bearing date Jan. 1, 1902, the
instructions of the Commissioner of the General Land Office, and

the special instructions of the surveyor-general, when not in conflict with such printed
manual, or the instructions of said Commissioner, shall be taken and deemed to be
part of every contract for surveying the public lands of the United States and private
land claims. (R. S., 2399, as amended by act approved April 20, 1902.)

Sac. 111. Contracts for the survey of the public lands shall not become binding
cootract, forurveysof upon the United States until approved by the Commissioner of

public Jamis, waeo tmi- the General Land Office, except in such cases as the Commissioner
ng. may otherwise specially order. (11. S., 2398.)

Sac. 112. The Commissioner of the General Land Office has power, and it shall be
his duty, to fix the prices per mile for public surveys, which shall
in no case exceed the maximum established by law; and, under

eying prv,e 'Iamu instructions to be prepared by the Commissioner, an accurate
load grauts to I, account shall be kept by each surveyor-general of the cost of sur-

veying and platting private land claims, to be reported to the
General Land Office, with the map of such claim; and patents shall not issue for any
such private claim, nor shall any copy of such survey be furnished, until the cost of
survey and platting has been paid into the Treasury by the claimant or other party;
and before any land granted to any railroad company by the United States shall be
conveyed to such company or any persons entitled thereto, under any of the acts
incorporating or relating to said company, unless such company is exempted by law
from the payment of such cost, there shall first be paid into the Treasury of the United
States the cost of surveying, selecting, and conveying the same by the said company
or persons in interest. (R. S., 2400; 19 Stats., 121.)

Sac. 115. When the settlers in any township, not mineral or reserved by Govern-
ment, desire a survey made of the same, under the authority of

Wben surray may be the surveyor-general, and file an application therefor in writing,
dby setUers lfl tO5fl and deposit in a proper United States depository, to the credit of

the United States, asum uffieient to pay for such survey, together
with all expenses incident thereto, without cost or claim for indemnity on the United
States, it may be lawful for the surveyor-general, under such instructions as may be
given him by the Commissioner of the General Land Office, and in accordance with
law, to survey such township and make return thereof to the general and proper local
land office, provided the township so proposed to be surveyed is within the range of
the regular progress of the public surveys embraced by existing standard lines or bases
for the township and subchvisional surveys. (R. S., 2401.)

Sac. 116. The deposit of money in a proper United States depository, under the
provisions of the preceding section, shall be deemed an appropri-

neprait for expenses °ation of the sums so deposited fur the objects contemplated by
'° that section, and the Secretary of the Treasury is authorized to

cause the sums so deposi ted to be placed to the credit of the proper
appropriations for the surveying service; hut any excesses in such sums over and
above the actual cost of the surveys, comprising all expenses incident thereto, for
which they were severally deposited, shall be repaid to the depositors respectively.
(R. S., 2402.)

Sac. 117. Where settlers make deposits in accordance with the provisions of sec-
tion one hundred and fifteen, the amount so deposited shall go in

payment for their lands situated in the townships, the stir-
payment '° veving of which is paid for out of such deposits; oi the certificatesare asstna issred for such deposits may be assigned by indorsement and be
received in payment for any public lands of the United States entered by settlers
under the pre-esuption and homestead laws of the United States, and not otherwise.
(R ' 2403) (see amending acts 20 Stat, 352, and 22 irtat., 327, and General Land
Office Circular of Aug. 7,1895,21 L D. 77.)



14 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS.

Szc. 118. Each surveyor-general, when thereunto duly authorized b' law, shall
cause all confirmed private land claims within his district to be

a , accurately surveyed, and shall transmit plats and field-notes
claims when confirmed, thereof to the Commissioner of the General Land Office for his

approval. When publication of such surveys is authorized by
law, the proof thereof, together with any objections properly filed, and all evidence
submitted either in support of or in opposition to the approval of any such survey,
shall also be transmitted to said Comm'ssioner. (IL S., 2447.)

SEC. 120. Every person who in any manner, by threat or force, interrupts, hinders, or
prevents the surveying of the public lands, or of any private land

Penaltyforinterrupting claim which has been or may be confirmed by the United States,
by the persons au.thorized to survey the same, in conformity with

the instructions of the Commissioner of the General Land Office, shall be fined not
less than fifty dollars, nor more than three thousand dollars, and be imprisoned not
less than one nor more than three years. (R. S., 2412.)

SEC. 121. Whenever the President is satisfied that forcible opposition has been
offered, or is likely to be offered, to any surveyor or deputy sur-

bynarshalofdistilcl veyor in the discharge of his duties in surveying the public lands,
it may be lawful for the President to order the marshal of the

State or district, by himself or deputy, to attend such surveyor or deputy surveyor
with sufficient force to protect such officer in the execution of his duty, and to
remove force should any he offered. (R. S., 2413.)

SEC. 122. The President is authorized to appoint surveyors of public lands, who
shall explore such vacant and unappropriated lands of the United

SurveyorstoexploreandStates as produce the live-oak and red-cedar timbers, and shall
se1ect such tracts or portionS thereof, where the principal growth
is of either of such timbers, as in the judgment of the Secretary

of the Navy may be necessary to furnish for the Navy a sufficient supply of the
same. Such surveyors shall report to the President the tracts by them selected
with the boundaries ascertained and accurately designated by actual survey or
water-courses. (Ii. S., 2459.)

An act approved June 10, 1896, contains the following:
Provided further, That hereafter it shall be unlawful for any person

to destroy, deface, change, or remove to another place, any section
corner, quarter-section corner, or meander post, on any Government
line of survey, or to cut down any witness tree or any tree blazed to
mark the line of a Government survey, or to deface or remove any
monument or bench mark of any Government survey. That any
person who shall offend against any of the provisions of this paragraph
shall be deemed guilty of a misdemeanor, and upon conviction thereof
in any court shall be fined not exceeding two hundred and fifty dol-
lars, or be imprisoned not more than one hundred days. All the fines
accruing under this paragraph shall be paid into the treasury, and the
informer, in each case of conviction, shall be paid the sum of twenty-
five dollars. (29 Stat. L., 343.)

APPOINTMENT OF DEPUTY SURVEYORS.

Sec. 2223, U. S. Revised Statutes, provides that "Every sur-
veyor-general shall engage a sufficient number of skillful surveyors
as his deputies, to whom he is authorized to administer the necessary
oaths upon their appointments. He shall have authority to frame reg-
ulations for their direction, not inconsistent with law or the instruc-
tions of the Geneial Land Office, and to remove them for negligence
or misconduct in office"

The practice of issuing commissions to deputy public-land sur-
veyors was discontinued in 1886. Since that time the awarding of a
surveying contract has been iegarded as the appointment of a deputy
This appointment and this authority cease with the execution and
completion or other termination of such contract, which conkis no
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authority to perform work outside of the terms of the contract. An
oath is required to be filed with each successive contract awarded to
the same deputy. Any additional work required to be done under a
contract, beyond its original terms, must be specially authorized by
the Commissioner.

Each surveyor general should exercise great care in the selection of
deputy surveyors, who should be citizens of the United States, and
should thoroughly satisfy himself, before making such appointments,
that the applicants possess the proper theoretical and practical qualifi-
cations, as well as moral standing and fitness for the important trusts
to be confided to them.

To enable the deputy surveyor to fully understand and appre-
ciate the responsibility under which he is acting, his attention is invited
to the provisions of the second section of the act of Congress 'approved
August 8, 1846, entitled "An act to equalize the compensation of the
surveyors-general of the public lands of the United States, and for
other purposes," which is as follows:

"SEC. 2. That the surveyors-general of the public lands of the United
States, in addition to the oath now authorized by law to be administered
to deputies on their appointment to office, shall require each of their
deputies, on the return of his surveys, to take and subscribe an oath or
affirmation that those surveys have been faithfully and correctly exe-
cuted according to law and th instructions of the surveyor-general;
and on satisfactory evidence being presented to any court of competent
jurisdiction that such surveys, or any part thereof, had not been thus
executed, the deputy making such false oath or affirmation shall be
deemed guilty of perjury, and shall suffer all the pains and penalties
attached to that offense; and the district attorney of the United States
for the time being, in whose district any such false, erroneous, or fraudu-
lent surveys shall have been executed, shall, upon the application of
the proper surveyor-general, immediately institute suit upon the bond
of such deputy; and the institution of such suit shall act as a lien upon
any property owned OL held by such deputy, or his sureties, at the time
such suit was instituted."

in this section the deputy is required to make oath to the cor-
rectness of his work, "on the return" of his field notes to
general. The deputy is responsible for their accuracy; and the sur-
vevor general and his assistants are not charged with the duty of assist-
ing him to complete them, neither are they permitted to informally
receive his returns not verified by oath, and put them through a process
of examination and alteration when not legally and officially filed. As
employees of the Government they should not lend their services to aid
the deputy surveyor in performing duties that arc required of him
only. under his contract.

'When a deputy surveyor has completed his returns of survey
and placed theni in the custody of the surveyor eneral for examina-
tion, his care of them and his privilege of afteration has ceased;
although he may later be required officially to amend the same. When
so deposited in the surveyor general s care, they are filed in his office
withm the meaning of the statute If not duly attested by oath find
deposited for official action, the office is not justified in expendinir
tune and labor on the returns

21 Upon receipt of the returns of a newly executed contract, the
surveyor general is charged with the duty of inspecting the same in
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order to discover if on their face the deputy has carried out his instruc-
tions as to the proper execution of his contract, and to ascertain if
the returns he incorrect, deficient or unworthy of acceptance. If
upon an office examination the surveyor general finds inherent defects,
necessitating a return to the field, the deputy must be so advised.

The surveyor general will also examine the returns for errors not
in themselves requiring field correction, and require the deputy to
submit suppkrnental field notes embodying the corrections duly sworn
to, which will be attached to the deputy's original notes. In cases of
errors manifestly clerical, the surveyor general may, at the request
of the deputy, alter the notes by red-ink lines. In all cases of correc-
tion, the surveyor general will retain the original notes after filing.

When correct returns duly attested are finally submitted, the sur-
veyor general will notify the Commissioner of the General Land Office,
and proceed to prepare and forward the proper field notes to Wash-
ington.

2; All persons appointed deputy surveyors will deliver to the sur-
veyor general their official oaths, duly subscribed and sworn to, as
follows:

Oath prescribed by act of Congress apprn'ed May 13, 1884, to be taken by any person
elected or appointed to any office of honor or profit either in the ciril, military, or naval
sea-rice of the United States (except the President of the United States):

I, , do solemnly that I will support and defend the Constitution
of the United States against all enemies, foreign and domestic; that I will hear true
faith and allegiance to the same; that I take this obligation freely, without any
mental reservation or purpose of evasion; and that I will well and faithfully dis-
charge the duties of the office on which 1 am about to enter. So help me God.

Sworn to and subscribed before me this day of , A. P., 190.

A full record of all appointments of deputy surveyors, together with
their official oaths, will be carefully preserved in the office of the sur-
veyor general.

3. The deputy surveyor having been thus selected, and his oath of
allegiance filed in the surveyor general's office, a contract for surveys
may then he entered into between the surveyor general and such
deputy surveyor, and all surveying contracts and bonds will be made
out in the following form:

FORM OF CONTRACT.

This agreement, made this - day of , 190, between the surveyor general
of the United States for , acting for and in behalf of the United States, of the
one part, and , deputy surveyor, of the other part -

Witnesseth, That the said , for and in consideration of the conditions,
terms, provisions, and covenants hereinafter expressed, and according to the true
intent and meaning thereof, doth hereby covenant and agree with the said surveyor
general, in his capacity aforesaid, that the said , in own proper
person-, with the assistance of such chainmen, axmen, flag-bearers, and mound-
men as may be necessary, in strict conformity with the laws of the United States,
the printed manual of surveying instructions, as revised and approved in 1902, and
other surveying instructions issued by the Commissioner of the General Land Office,
and with such special instructions as - may receive from the said surveyor general
in conformity therewith (all of said instructions to be taken and deemed a part of
this contract), will s eli truly and faathfnll sur%ey, mark, and establish

and that wall complete these surveys in the manner aforesaid, and return
the true and original field-notes thereof to the office of the said surveyor general On
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or before the - day of next ensuing the date hereof, on penalty of for-
feiture, and paying to the United States the sum mentioned in the annexed bond, if
default be made in any of the foregoing conditions. And it is further expressly
stipulated and made a condition of this contract that the surveys herein described
shall not be commenced before the said shall have been officially notified
by the said surveyor general of the approval of this contract by the Commissioner of
the General Land Office.

And the said surveyor general, in his official capacity aforesaid, covenants and
agrees with the said that on the completion of the surveys above
named, in the manner aforesaid, there shall be paid to the said , by the
Treasury Department of the United States, as a full compensation for all work per-
formed under this agreement, at the rate of dollars for base, standard, merid-
ian, and meander lines, dollars for township lines, and dollars for sec-
tion and connecting lines, except where the lines of survey pass over mountainous
lands, or lands heavily timbered, or covered with dense undergrowth, and in such
case at the rate of dollars for base, standard, meridian, and meander lines,

dollars for township lines, and dollars for section and connecting lines
per mile, for every mile and part of mile actually run and marked in the field, ran-
dom lines and offsets not included. The liability of this contract is limited not to
exceed dollars.

Pro rided, however, That no payment shall be made until the plats and field notes
of the survey executed under this contract shall have been accepted by the Commis-.
sioner of the General Land Office.

It is further agreed by and between the parties to this agreement that no accounts
shall be paid unless properly certified by the surveyor general (or his successor in
office) that the surveys are in accordance with the instructions herein referred to
and the provisions of this agreement, and until approved plats and certified tran-
scripts of field notes of the surveys for which the accounts are rendered are filed in
the General Land Office.

And it is further understood and agreed by and between the parties to this agree-
ment that the said surveys will not be approved by the said surveyor general (or by
his successor in office) unless they shall be found to be in exact accordance with the
instructions hereinbefore specified: Provided aLso, That no member of [or delegate
to] Congress or subcontractor shall be admitted to any share or part of this contract,
or to any benefit to arise thereupon, and that no payment shall be made for any
surveys not executed by the said deputy surveyor - in own proper
person.

In testimony whereof the parties to these articles of agreement have hereunto set
their hands and seals the day and year first above written.

Signed, sealed, and acknowledged before us:
Witnesses to surveyor general's signature.

Residence:

Residence:
, [SEAL.]

United States Surveyor General/or

Witnesses to deputy surveyor's signature.

Residence:

Residence:
[SEAL.]

United State., Deput, Survejor.
FORM OF BOND.

Know all men by these presents, that we, of-, as principal,
and of , of , - of -, and

of , as sureties, are held and firmly bound unto the United States
of America in the sum of dollars, lawful money of the United States, br which
payment, well and truly to be made, we bind ourselves, our heirs, executors, and
administrators, and each and every one of us and them, jointly and severally, firmly
by these presents

Signed with our hands and sealed with our seals this - day of , lc)O-.
The condition of the abose obligation is such that if the above-bounden -

-, deputy surseyor, shall well, truly, and faithfully, according to the laws af
18791-02-2
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the United States, the printed manual of surveying instructioiis and other surveying
instructions issued, or which may hereafter be issued, by the Commissioner of the
(eneral Land Office, and to such special instructions as - may receive from the
surveyor general in conformity therewith, make and execute the surveys which are
required of to be made by the foregoing contract, and return the true field
notes of the said surveys to the surveyor general in the manner and within the period
named in the said contract, then this obligation to be void; otherwise, it shall remain
in full force and virtue. /

Signed, seated, and acknowledged before us:

Residence:

Residence:

OF
C'owzty of , ss:

I, , one of the sureties on the official bond of as
do depose and say that I am worth, in unineunibered property, not exempt from
execution under the laws of the of , dollars and upward after
payment of my just debts and liabilities, as follows:

Real estate, valued at $ , and consisting of"
Personal estate, valued at $ , and consisting of

Signature:
(Post-office addre-'.

Sworn to and subscribed before me this (lay of , 190-.
[SEAL.]

OF
county o , 58:

I, ,do hereby certify that , who administered the abo e
oath, was, at the time of doing so, a in and for said , duly qualified to
act as such, and that I believe his signature as above written is genuine.

In testimony whereof, I have hereunto et my hand and affixed the seal of
this - day of , one thousand nine hundred and -.

Affidavits of sureties.
OF

Connty of ,

I, , one of the sureties on the official bond of as
do depose and say that I am worth, in unincumbered property, not exempt from
execution under the laws of the of , dollars and upward, after
payment of my just debts and liabilities, as follows:

Real estate, valued at $ , and consisting of b

Personal estate, valued at $ , and consisting of
Signature:

(Post-office address:)

Sworn to and subscribed before me this - day of , 190-.
[sEaL. J

United Slates Surveyor Generalfar

Certificate.

I, -, hereby certify that in my opinion the sureties to the above bond
are sufficient, and I hereby approve the same.

Attach an adhesive seal after each signature and covering L. S
b Here state whether city property, improved or unimproved, or improved farms, r unimprosed

lands, and where situated.
Here describe the nature of the property, whether bonds, stocks, merchandise, eic
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The names of the U. S. surveyor general, deputy surveyor, sureties, and wit-
nesses must be written in full, and the residence of witnesses written after their sig-
natures.

A full description of the surveys embraced in the contract must be written in
the blank space left for that purpose.

The date when the surveys can he commenced shall not be earlier than the com-
mencement of the fiscal year for which the appropriation is made, except in cases
where the appropriation is made immediately available.

The rates named in any contract must not exceed those fixed by law.
The signatures of the surveyor general and of the deputy surveyor must each

be witnessed by two persons.
All erasures, mutilations, and interlineations must be avoided.
The bond must be dated the day it is signed by all the parties thereto, and its

execution must be subsequent to the execution of the contract.
The names of all the parties executing the bond, and of the witnesses thereto,

must be written in full.
The affidavits of sureties must he made before some officer (preferably an officer

of the United States) duly authorized to administer oaths and having a seal.
The sufficiency of sureties must be certified to by the surveyor general.
The amount of the bond must be at least double the estimated amount that will

be due to the deputy surveyor upon the completion of the contract made under the
same.

The duplicate and triplicate contracts and bonds will be forwarded to the Gen-
eral Land Office, and when approved the Commissioner will forward the tnplicate to
the First Comptroller of the Treasury.

SYSTEM OF RECTANGULAR SURVEYING.

[See Plates II and III.]

Existing law requires that in general the public lands of the
United States "shall be divided by north and south lines run according
to the true meridian, and by others crossing them at right angles so as
to form townships six miles square," and that the corners of the town-
ships thus surveyed "must be marked with progressive numbers from
the beginning."

Also, that the townships shall be subdivided into thirty-six sections,
each of which shall contain six hundred and forty acres, as nearly as
may be, by a system of two sets of parallel lines, one governed by true
meridians and the other by parallels of latitude, the latter intersecting
the former at right angles, at intervals of a mile.

In the execution of the public surveys under existing law, it is
apparent that the requirements that the lines of survey shall conform
to true meridians, and that the townships shall he 6 miles square, taken
together, involve a mathematical impossibility due to the convergency
of the meridians.

Therefore, to conform the meridional township lines to the true
meridians produces townships of a trapezoidal form which do not con-
tain the precise area of 23,040 acres required by law, and which dis-
crepancy increases with the increase in the convergency of the merid-
ians, as the surveys attain the higher latitudes.

In view of these facts, anf'under the provisions of section 2 of
the act of May iS, 1796, that sections of a mile square shall contain 640
acres, as nearly as may be, and also under the of section 3 of the act
of May 10, 1800, that in all cases where the etenor lines of the
townships, thus to be subdivided into sections and half sections, shall
e'cceed, or shall not extend 6 miles, the eess ot dehcienc shall be
speci'tlly noted, and added to or deducted from the western or north
era ranges of sections or half seLtions in such township, aetording
as the error may be in running lines from east to west, or from south
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to north; the sections and half sections bounded on the northern and
western lines of such townships shall be sold as containing only the
quantity expressed in the returns and pints, respectively, and all others
as containing the complete legal quantity," the public lands of the
United States shall be surveyed under the methods of the system of
rectangular surveying, which harmonizes the incompatibilities of the
requirements of law and practice, as follows:

First. The establishment of a principal meridian conforming to the
true meridian, and, at right angles to it, a base line conforming to a
parallel of latitude.

Second. The establishment of standard parallels conforming to par-
allels of latitude, initiated from the principal meridian at intervals of
24 miles and extended east and west of the same.

Third. The establishment of guide meridians conforming to true
meridians, initiated upon the base line and successive standard paral-
lels at intervals of 24 miles, resulting in tracts of land 24 miles square,
as nearly as may be, which shall be subsequently divided into tracts of
land 6 miles square by two sets of lines, one conformingto true merid-
ians, crossed by others conforming to parallels of latitude at intervals
of 6 miles, containing 23,040 acres, as nearly as may be, and designated
townships.

Such townships shall be subdivided into thirty-six tracts, called
sections, each of which shall contain 640 acres, as nearly as may be, by
two sets of parallel lines, one set parallel to a true meridian and the
other conforming to parallels of latitude, mutually intersecting at
intervals of 1 mile and at right angles, as nearly as may be.

Any series of contiguous townships or sections situated north
and south of each other constitutes a RANGE, while such a series situated
in an east and west direction constitutes a TIER

The accompanying diagram (Plate II), and the specimen field notes
(page 147), pertaining to the same, will serve to illustrate the method
of running lines to form traet of land 24 miles square, as well as the
method of running the exterior lines of townships, and the order and
mode of subdividing townships will be found illustrated in the accom-
panying specimen field notes (page 159), conforming with the town-
ship pint (Plate III). The method here presented is designed to insure
a full compliance with every practicable requirement, meaning, and
intent of the surveying laws.

By the terms of the original law and by general practice, sec-
tion lines were surveyed from south to north and from east to west,
in order to uniformly place excess or deficiency of measurement on
the north and west sides of the townships. But under modern condi-
tions many cases arise in which a departure from this method is neces-
sary. Where the west or the north boundary is sufficiently correct as
to course, to serve as a basis for rectangular subdivision, and the
opposite line is defective, the section lines should be run by a reversed
method.

For convenience the well-surveyed lines on which subdivisions are
to be based, will be called governing boundaries of the township. The
rules provided for thus securing rectangular work are given on pages
55 to t1

29 The tiers of townships will be numbered, to the north or south,
commencing with No 1, at the base line, and the ranges of the town
ships, to the east oi west, beginning with No 1, at the principal mend
ian of the system
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The thirty-six sections into which a township is subdivided are
numbered, commencing with number one at the northeast angle of the
township, and proceeding west to number six, and thence proceeding
east to number twelve, and so on, alternately, to number thirty-six in
the southeast angle. In all cases of surveys of fractional townships,
the sections will bear the same numbers they would have if the town-
ship was full; and where doubt arises as to which section numbers
should be omitted, the proper section numbers will be used on the side
or sides which are governing boundaries, leaving any deficiency to fall
on the opposite sides.

Standard parallels (formerly called correction lines) shall be
established at intervals of 24 miles, north and south of the base line,
and guide meridians at intervals of 24 miles, east and west of the prin-
cipal meridian; thus confining the errors resulting from convergence
of meridians and inaccuracies in measurement within comparatively
small areas.

INSTRUMENTS AND THEIR ADJUSTMENTS.

The surveys of the public lands of the United States, embracing
the establishment of base lines, principal meridians, standard parallels,
meander lines, and the subdivisions of townships, will be made with
instruments provided with the accessories necessary to determine a
direction with reference to the true meridian, independently of the
magnetic needle.

Burt's improved solar compass, or a transit of approved con-
struction, with or without solar attachment, will be used in all cases.
When a transit without solar attachment is employed, Polaris observa-
tions and the retracements necessary to execute the work in accord-
ance with existing law and the requirements of these instructions will
be insisted upon. Observations every clear night will he necessary to
secure accuracy in the direction of transit reference lines, when solar
apparatus is not used. The method of connecting surveys with the
stellar meridian should distinctly appear in the fieI notes, as evidence
that the courses were not derived from the magnetic needle.

Deputies using instruments with solar apparatus will be required
to make observations on the star Polaris at the beginning of every
survey, and whenever necessary to test the accuracy of the solar appa-
ratus.

Observations required to test the adjustments of the solar apparatus
will he made at the corner where the survey begins, or at the camp of
the deputy surveyor nearest said corner; and in aH cases the deputy
will fully state in the field notes the exact location of the observing
station.

Deputy surve ors will examine the adjustments of their instru-
ments, and take the latitude daily, weather permitting, while running
all lines of the public surveys. (For directions see page 153.) They
will make complete records in their field notes, under proper dates, of
the making of all observations in compliance with these instructions.
showing the character and condition of the instrument in use, and the
precision attained in the survey, by comparing the direction of the
line run with the meridian determined by observation.

On every survey executed with solar instruments, the deputy
will, at least once on each working day, record in his field notes the
proper reading of the latitude arc; the declination of the sun, corrected
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for refraction, set off on the declination arc; and note the correct local
mean time of his observation, which, for the record, will be taken at
least two hours from apparent noon.

in field inspection of contract surveys, the examiners are required
to obtain the meridian, both by solar and stellar observations, testing
their instruments fully before reporting on the courses of the deputy's
lines. Hence no deputy should incur risk by omitting any of the
safeguards here required as essential to accurate work.

The construction and adjustments of all surveying instruments
used in surveying the public lands of the United States will be tested
at least once a year, and oftener, if necessary, on the true meridiaii,
established under the direction of the surveyor general of the district;
and if found defective, the instruments shall undergo such repairs or
modifications as may be found necessary to secure the closest possible
approximation to accuracy and uniformity in all field work controlled
by such instruments.

The instruments for measuring lines are the chain and pins.
Each deputy will be provided with a standard steel chain or steel tape
of approved style, precisely adjusted to the standard measures kept by
the surveyor general. The deputy's standard measure will not be used
on the field work, but be carefully preserved in camp and used for pur-
poses of frequent comparison with his field chains or steel tapes, in
order that changes due to constant use may be discovered at the begin-
fling of each day's work. All his returns of distance will be made in
miles, chains, and links, a chain of 100 links being equal to 66 feet.
Engineers' chains reading by feet only are not to be used in public-
land surveys. Distances of height or depth may be given in feet or
inches. In these details the specimen field notes are to be observed.

The simple conditions imperatively demanded for all accurate
measurements are specified iii the chainman's oath, promising that he
will level the chain upon even and uneven ground, will plumb the pins,
either by sticking or dropping them, and will report the true distances.
These brief rules, faithfully observed, will render chaining suciently
exact to stand the test of inspection by strict examiners.

Before chainmen are entrusted with their actual duties, they
should be exercised for practice and thoroughly instructed, under the
eye of their eniployer, by chaining two or three times over one or
more trial lines of hilly or mountainous surface, to ascertain the accu-
racy and uniformity of the results. The methods used by competent
surveyors to obtain true horizontal distance over steep slopes, are too
important to be disregarded, yet too elementary to be givefl here.
When using only a portion of the chain, on steep hill-sides, especially
in a strong wind, accuracy requires a plumb-line or some equivalent
means, to mark the vertical. The dropping of flagged pins not loaded,
too often in such cases leads to repeated and serious error, which may
be avoided by dropping a more suitable object, such as a piece of metal
carried in the pocket.

If any other methods of obtaining measurements up or down hills or
across ravines be resorted to, except that here authorized, the facts
will be stated in the returns, and the distances must well sustain the
tests of the field examiner.
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MARKING LINES BETWEEN CORNERS.

The marking of tiees and brush along lines was required by law
as positively as the erection of monuments, by the act of 1796, which
is still in force. The old rules therefor are unchanged.

All lines on which are to be established the legal corner bound-
aries will be marked after this method, viz: Those trees which may be
intersected by the line will have two chops or notches cut on the sides
facing the line, without any other marks whatever. These are called
sight trees or line trees. A sufficient number of other trees standing
within 50 links of the line, on either side of it, will be blazed on two
sides diagonally or quartering toward the line, in order to render the
line conspicuous, and readily to be traced in either direction, the
blazes to be opposite each other, coinciding in direction with the line
where the trees stand very near it, and to approach nearer each other
toward the line, the farther the line passes from the blazed trees. In
early surveys, an-opposite practice prevailed.

Due care will ever be taken to have the lines so well marked as
to be readily followed, and to cut the blazes deep enough to leave
recognizable scars as long as the trees stand. This can be attained
only by blazing through the bark to the wood. Trees marked less
thoroughly will not be considered sufficiently blazed. Where trees
two inches or more in diiuneter occur along a line, the required blazes
will not be omitted.

Lines are also to be marked by cutting away enough of the
undergrowth of bushes or other vegetation to facilitate correct sight-
ing of instruments. Where lines cross deep wooded valleys, by sight-
ing over the tops, the usual blazing of trees iii the low ground when
accessible will be performed, that settlers may find their proper limits
of land and timber without resurvey.

The practice of blazing a random line to a point some distance
away from an objective corner, and leaving through timber a marked
line which is not the true boundary, is unlawful, and no such surveys
are acceptable. The decisions of sonic State courts make the marked
trees valid evidence of the place of the legal boundary, even if such
line is crooked, and has the quarter-section corner far off the blazed
line.

On trial or random lines, therefore, the trees will not be blazed,
unless occasionally, from indispensable necessity, and then it will be
done so guardedly as to prevent the possibility of confounding the
marks of the trial line with the true. But bushes and limbs of trees
may be lopped, and stakes set on the trial or random line, at every ten
chains, to enable the surveyor on his return to follow and correct the
trial line and establish therefrom the true line. To prevent confusion,
the temporary stakes set on the trial or random line will be removed
when the surveyor returns to establish the true line.

The terms of each act making appropriation for compensation
of suI%e%s, allow incieased p foi lines pa1ng through lands "cov-
ered with dense undergrowth." The evident purpose of the increase
is to compensate the surveyor for the additional labor and delay of
cutting awa brush find tiees which obstruct the proper survey of the
line, and alo of blazing the line as required by law

By dense undet growth i iiieant thick bushes, boughs, or other vege-
table growth of such height as to obstruct the use of the transit and
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require cutting away to obtain sights along line; also bushes, brush,
or vines, that are of such character as to seriously impede the work of
traversing and chaining the line.

48.- Increased rates for heavy timber or dense undergrowth will not
be allowed for lines on which no cutting away of brush is done or is
necessary, or where blazing of timber is generally neglected, if these
conditions shall be shown by field inspection.

INSUPERABLE OBJECTS ON LINEWrrNESS POINTS.

Under circumstances where the survey of a township or section
line is obstructed by an impassable obstacle, such as a pond, swamp,
or marsh (not meanderable), the line will be prolonged across such
obstruction by making the necessary right-angle offsets (Plate III, sec.
22); or, if such proceeding be impracticable, a traverse line will be run,
or some proper trigonometrical operation employed to locate the line
on the opposite side of the obstruction; and in case the line, either
meridional or latitudinal, thus regained, is recovered beyond the inter-
vening obstacle, said line will be surveyed back to the margin of the
obstruction and all the particulars, in relation to the field operations,
will be fully stated in the field notes.

As a guide in alinement and measurement, at each point where
the line intersects the margin of an obstacle, a witness point will be
established, except when such point is less than 2-0 chains distant from
the true point for a legal corner which falLs in the obstruction, in which
case a witness corner will be established at the intersection. (See Plate
111, section 22; also Witness Points and Witness Corners, page 5.)

In a case where all the points of intersection with the obstacle to
measurement fall more than 20 chains from the proper place for a legal
corner in the obstruction, and a witness corner can be placed on the
offset line within 20 chains of the inaccessible corner point, such wit-
ness corner will be established. (See Plate III, south boundary of
section 16.)

ESTABLISHING CORNERS.

To procure the faithful execution of this part of a surveyor's
duty is a matter of the utmost importance. After true coursing and
most exact measurements, the establishment of corners is the consum-
mation of the field work. Therefore, if the corners be not perpetu-
ated in a permanent and workmanlike manner, the principal object of
surveying operations will not have been attained.

The points at which corners will be established are fully stated in
the several articles: "Base Lines," "Principal Meridians," "Standard
Parallels," etc., following the title "Initial Points," page 55.

All marking of letters and figures should be done neatly, dis-
tinctly, and durably, using the tools best adapted to the puipose, and
keeping them in good order. These tools are the chisel and hammer
for marking stones, and the scribing- tool or gouge for urfaces of wood.
Since the greatest permanency requires stone corner monuments, and
the perishable nature of wood prohibits its use where stones can be
found or brought the deputy should be pros ided with good ch'els,
to enable him to mark neatly and expditiously. using arabic figures
for all numbers
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SURVEYING MONUMENTS.

54 These consist of what is called the corner, and its accessories.
The corner itself should be durable and firmly imbedded. It may con -
sist of an iron monument, rod, or pipe, a cross cut on a ledge, or a
marked stone; or in case these can not be obtained, then a post of
durable timber. Where a stone corner has to be set upon a ledge of
surface rock, it should be of large size and supported in a well-built
stone mound, with its marks well shown; in addition to which, the
usual witness mound will be separately built.

55. The accessories are needed to witness and identify the corner as
a monument of public survey, and may consist of the following, men-
tioned in the order of their value and desirability:

Bearing objects, such as notable cliffs, rocks, boulders, etc., marked
with a cross, the letters B. 0, and a section number.

Memorials, buried 12 to 24 inches under the surface at the corner,
such as glass or stone ware, potsherds, marked stones, cast iron, char-
coal, or charred stake.

Pits of proper size and arrangement.
Mound of stones, at proper position and distance from the cornei
Bearing trees, biased and marked as required.
Stake in pit, with letters and figures necessary.
Mound of earth, which in many regions is the least durable and useful

of all accessories.

DESCRIFIONS OF CORNERS.

5G. The form and language used in the following articles, in describ-
ing, for each one of the thirteen classes of corners, eight specific con-
structions and markings, with the stated modifications in certain eases,
will be carefully followed by deputy surveyors in their field notes; and
their field work will strictly comply with the requirements of the
descriptions.

When pits and mounds of earth are made accessories to corners,
the pits will always have a rectangular plan; while the mounds will hare
a conical form, with circular base; and in all cases both pits and mounds
will have dimensions at least as great as those specihed in the descrip-
tions. Deputy surveyors will strictly adhere to these provisions, and
no departure from the stated requirements will be permitted, either
in instructions or practice in the held. (See Plates IV and V.)

Referring to the numbered paragraphs, the corners described in
"3" will be preferred to those described in either "1" or "2", when
corners are established in loose, sandy soil, and good bearing trees arc
available; under similar conditions, the corners described an "5" and
"8 "wIll be preferred to those described in "4" and "7 ", respectively.

The selection of the particular construction to be adopted in any
class will be left, as a matter of course, to the judgment and discretion
of the deputy, who will assign the greatest weight to the durability of
the corner materials and permanency of the monuments.

ABBREVIATIONS ALLOWED [N R}aLRNS.

60 Dimensions of stones, posts, and pits should for brevity be
epre-sed in a regular manner, in consecutive order of length, breadth
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and thickness, as shown in specimens; for instance, "a stone 23 x lOx 8
ins." To describe a mound, the material, the altitude, and diameter
of base will be given, as "mound of earth l ft. base, 2- ft. high."

The following contractions are authorized to be used in the prepa-
ration of field notes, transcripts, inspection reports and similar records,
and no others should be introduced. The arrangement of lines, blanks,
spaces, numbers, and the general form of the specimen notes should
be observed:

AUTIIORIZFD FORMS AND DESCRIPTIONS OF CORNERS.

The forms given below will guide the surveyor in the choice and
erection of monuments and accessories, and the same forms will be
followed in preparing field notes. In case a deputy is compelled to
choose another style of corner, he should state in his notes the reasons
that made it necessary to depart from the rules, and should erect a
monument of equal or greater permanence than the one prescribed.

The punctuation marks heretofore shown in former editions, to
be used with letters and figures on stones, posts, and trees, are now
omitted, for the reason that they are neither made, nor desired to be
made, in the actual field work, and hence should not be inserted in the
official returns

The stated dimensions of posts are minimum; if posts are longer
than 3 feet, the extra length will be placed in the ground; the posts
will in no case project more than 12 ins abo% e the natural surface of
the earth.

A.
a. m.

for acres.
forenoon.

mag.
M. 0.

for magnetic.
" meander corner.

A.M.0. aux. meander corner. mer. " meridian.
ase. ascend. mkd. marked.
astron. astronomical. N. north.
bdy. boundary. NE. northeast.
bdns. boundaries. NW. northwest.
bet. between. obs. observe.
B. 0. bearing object. obsn. observation.
B. T. bearing tree. p.m. afternoon.
0.0. closing corner. Fol. Polaris.
chs. chains. Pr. Mer. principal meridian.
cor., cors. corner, corners. Pt. of Tr. point of triangulation.
corr. correction. I sec. quarter section.
deci. declination. R., Rs. range, ranges.
dep. departure. red. reduce, reduction.
desc. descend. S. south.
dia. diameter. 8.0. standard corner.
diff. difference. SE. southeast.
dist. distance. see., sees. section, sections.
D. S. " deputy surveyor. S. M. C. special meander corner.
E. ' east. sq. square.
elong. " elongation. St. Par. standard parallel.
frac. " fractional. SW. southwest.
ft. " foot, feet. T., orTp. township.
G. M. guide meridian. T.,orTps. " townships.
h., hrs. '' hour, hours. temp. " temporary.
Ins. inches. U. C. upper culmination.
lat. latitude. var. variation.
L. 0. lower culmination. 'V. west.
lks. links. W. 0. " witness corner.
l.m.t. local mean time. w. corr. watch correction.
long. longitude. -sV. P. witness point.
m. minutes. w. t. watch time.
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STANDARD TOWNSHIP CORNERS.

[See Plates II and IV.J

64. When more than one-half of all the standard township and section
corners on any 6 miles of a base line or standard ,parallel are stone cor-
ners, the desciptions in para9raphe 1 and 2, f the corners therein
descrzbed are established, will be rnodfied as follows: Strike out "S C
on N." After "marked," insert the words:

"S C 13 N on N.,
92 E on E., and
21 E on W. face."
When under the conditions above pecified tlte corner described iii par-

agraph 1 is established, a stake may be driven in the east pit and marked
znstead of the stone, and described as eeemplified in the last clause ofpar-
agraph 6, page 28.

Stone, with Pits and iIound of Earth.
Set a - stone, x--x ins., - ins, in the ground, for standard

cor. of Tps. 13 N., Rs. 21 and 22 E., marked S Con N.; with 6 grooves
on N., E., and W. faces; di pits, 30x 24x 12 ins., crosswise on each
line, E. and W., 4 ft., and . of stone, 8 ft. dist.; and raise a mound
of earth, 5 ft. base, 2 ft. high, N. of cor.

Stone, with Afound of Stone.
Set a stone, xx ins., ins, in the ground, for standard

cor. of Tps. 13 N., Rs. 21 and 22 E., marked S C on N.; with 6 grooves
on N., E., and W. faces; and raise a mound of stones, 2 ft. base, lfr ft.
high, N. of cor. Pits impracticable.

Stone, with Bearing Trees.
Set a stone, xx ins., - ins, in the ground, for standard

cor. of Tps. 13 N., Rs. 21 and 2 E., marked SC on N.; with 6 grooves
on N., E., and W. faces; from which

A ins. diam., bears N. o E., Iks. dist., markedb
T 13 N It 22 E S 31 B T.

A -, ins. diam., bears N. W., lks. dist., marked
T 13 N It 21 E S36 B T.

Post, with Pits and JImnd of Earth.
Set a post, 3 ft. long, 4 Ins. sq., with marked stone (charred stake

or quart of charcoal), 24 ins, in the ground, for standard cor. of Tps.
13 N., Its. 29 and 23 E., marked

S C T 13 N on N.,
R23ES31onE.,and
It 22 E S 36 on W. face; with 6 grooves on N., E., and W. faces;

dig pits, 30 X 24 x 12 ins., crosswise on eich line, E. and W.. 4 ft.,
and N. of post. 8 ft. dist..; and raise a mound of earth, 5 ft. base, 2
ft. high, N. of cor.

Mouncl of stone will consist of not less than four stones, and will be at lea.st 1 ft
high 'ith 2 ft base

"All bean,,., trees 1l lie marked with the toww,hip range and section in ninch
they stand
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5. Post, 'with Bearing Trees.
Set a - post, 3 ft. long, 4 ins. sq., 24 ins, in the ground, for standard

cor. of Tps. 13 N., Rs. 22 and 23 E., atarked
S CT 13 Non N.,
11 23 E S 31 on E., and
R 22 E S 36 on W. face; with 6 grooves on N., E., and W. faces,

from which
A -, - ins. diam., hears N. o E., - Iks. dist., marked

T13N23ES31BT.
A -, - ins. diam., bears N. o W., - iks. dist., marked

T13NR22ES3GBT.
6. Jfound of Earth, with Deposit, and Stake in PIt.

Deposit a marked stone (charred stake or quart of charcoal) 12 ins.
in the ground, for standard cor. of Tps. 13 N., Rs. 22 and 23 E.; dig
pits, 30X24X12 ins., crosswise on each line, N., E., and W. of cor.,
5 ft. dist.; and raise a mound of earth, 5 ft. base, 24 ft. high, over
deposit.

In E. pit drive a - stake, 2 ft. long, 2 ins. sq., 12 ins, in the ground,
marked

S CT 13 N on N.,
R 23 E S 31 on E., and
R 22 E S 36 on W. face; with 6 grooves on N., E., and W. faces.

7. Tree Corner, with Pi'ts and Afound of Fart/i.
A -, - ins. diam., for standard cor. of Tps. 13 N., Rs. 29 and 23

E., I mark
S CT 13 N. on N.,
R 23 E S 31 on E., and
R 22 ES 36 on W. side, with 6 notches on N.,E., and W. sides; dig

pits, 24X18x12 ins., crosswise on each line, N., E., and W. of eor., 5
ft. dist.; and raise a mound of earth around tree.
8. 7'ee 6rner, wit/i Bearing Trees.

A -, - ins. diam., for standard cor. of Tps. 13 N., Rs. 22 and 23
E., I mark

S CT 13 N on N.,
R 23 E 5 31 on E., and
R 22 E S 36 on W. side; with 6 notches on N., E., and W. sides;

from which
A -, - ins. diam., bears N. E., - Iks. dist., marked

T 13 N R 23 ES 31 B T.
A -, - ins. diam., bears N. W., - iks. dist., marked

T13NR22ES3GBT.
CLOSING TOWNSUIP CORNERS.

[See Piate I', and 'v]

65 14 hen more than one-half of all the nsh'j, corners are stone
corners, the deserptions in paragraphs .1 and 2, if the corners therein
de'wribed are established, will be inodiyIed, as follows Strike out "C C
on S.;". After "marked", insert the words

"C 03 Non S,
2 W on E., and
3 W on W. face."
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W7orn, under the conditions above secifted, the corner described in par-
agraph 1 is established, a stake may be driven in the eastpit, and mathed
instead of the stone, and described as exemplified in the last clause of
paragragh 6, below.

Stone, with Pits and jllound of Earth.
Set a - stone, - x - ins., ins, in the ground; for closing

cor. of Tps. 4 N. Rs. 2 and 3 W., marked 0 C on S.; with 6 grooves
on S., E., and W. faces; dig pits, 30X 24 X12 ins., crosswise on each
line, E. and W., 4 ft., and S. of stone, 8 ft. dist.; and raise a mound
of earth, 5 ft. base, 2 ft. high, S. of cor.

Stone, with 3[ound of Stone.
Set a - stone, -x--x- ins., - ins, in the ground, for closing

cor. of Tps. 4 N., Rs. 2 and 3 W., marked C C on S.; with 6 grooves on
S., E., and W. faces; and raise a mound of stone, 2 ft. base, 1 ft.
high, S. of cor. Pits impracticable.

Stone, with Bearing Trees.
Set a stone, - x - X - ins., - ins. in the ground, for closing cor.

of Tps. 4 N., Rs. 2 and 3 W., marked CC on S.; with 6 grooves on S.,
E., and W. faces; from which

A -, - ins. diam. bears S. E., - iks. dist., marked
T 4 N IR 2 W S 6 B T.

A -, - ins. diam., bears S. o w, - iks. dist., marked
T 4 N E 3 W S 1 B T.

Post, with Pits and ifound of Earth.
Set a - post, 3 ft. long, 4 ins. sq., with marked stone (charred stake

or quart of charcoal), 24 ins, in the gound, for closing cor. of Tps. 4 N.,
ILs. 2 and 3 W., marked

00T4 N on S.,
R2WS6onE., and
H 3 W S 1 on W. face; with 6 groovespn S., E., and W. faces; dig

pits, 30 )< 24 x 12 ins., crosswise on each line, E. and W., 4 ft., and
S. of post 8 ft. dist.; and raise a mound of earth, 5 ft. base, 2 feet high,
S. of cor.

Post, with Bearing Trees.
Set a - post, 3 ft. long, 4 ins. sq., 24 ins, in the ground, for closing

cor. of Tps. 4 N., Rs. 2 and 3 W., marked
CC T 4 N on S,
112W S 6 on E., and
113W S 1 on W. face; with 6 grooves on S., E., and W. fates; from

which
A -, - ins. diam., bears S. o B., - Iks. dist., marked

T4NR2WSBBT.
A -, - ins diam, bears S -° W , - Iks diMt , marked

T4NII3WS1BT.
6 -1foundofEartlt, with Deposit, and StaAe in Pit

Deposit a marked stone (charred stake or quart of charcoal) 12 ins
in the ground, for closing cor of Tps 4 N , Its 2 and 3 W , dig pits,
30 X 24 X 12ins,crosswiseoneachltne S E,andW ofccr,5ft
dist., and raise a mound of th, 5 ft. base, 2 ft. high,. over deposit
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In E. pit, drive a - stake 2 ft. long, 2 ins. sq., 12 ins, in the ground,
marked

C CT4N on S.,
R 2 W S 6 on E., and
R 3 W S 1 on W. face; with 6 grooves on S., E., and W. faces.

7. Tree 6hrner, with Pits and dfound of Earth.
A -, - ins. diam., for closing cor. of Tps. 4 N., ils. 2 and 3 W., 1

mark
CCT4Nn S.,
It 2 W S 6 on E., and
It 3 W S 1 on W. side, with 6 notches on S., E., and W. sides; dig

pits, 24 x 18 X 12 ins., crosswise on each line, S., E., and W. of cor.,
5 ft. dist.; and raise a mound of earth around tree.
8. Tree Uorner, with Bearing Trees.

A -, - ins. diam., for closing cor. of Tps. 4 N., Its. 2 and 3 W., I
mark

C C T 4 N on S.,
R2WS6onE.,and
R 3 W S 1 on W. side, with 6 notches on S., E., and W. sides;

from which
A -, - ins. diam., bears S. o E., Iks. dist., marked

T 4 N R 2 W S 6 B T.
A -, - ins. diam., bears S. o W., - iks. dist., marked

T4NR3WS1BT.
connecting Lines.

All closin township corners on base lines or standard parallels, will
be connecte, by course and distance, with the nearest standard cornei'
thereon; closing corners on all other lines, wili be connected, in a similar
manner, with the nearest township, section, or quarter section corner,
or irile or half-mile monument, as existing conditions may require.

Relative positions of' Closing Corners, Pits, J/iunds, and Bearing
Trees.

Any line, which by intersection with another surveyed line, deter-
mines the place for a closing corner, will be called a closing line; then
in generi1, the mound and one pit of a closing corner will be placed on
suh "closing line," N., S., E., or W. of the closing corner, as prevail-
ing conditions may require; while said mound and pit, with the two
bearing trees (if used), will always be located on the same side of the
line closed upon, and on which the other pits will be established, as
directed in the foregoing descriptions, and illustited on Plate V.

Positions and Dimensions of Pits qf Closing corners on irregular
boundaries.

When a closing line intersects an irregular boundary at an angle less
than 750, and stone or post closing corners are established, the pit on
the boundary adjoining the acute angle will be omitted, and the pit
on the opposite side of the closing corner will have its dimensions
increased, as follows: For a closing township corner, the enlarged
pit 'will measure 42 x 36 x 12 ins.; for a closing section corner it will be
30x24X12 ins (See Plate V, figs 2 and 3)
69 TncnsIi2p oi &ctwn znterfei ing Clonng Corners

When two closing lines, at right angles to each other, intersect an
irregular boundary at points less than 8 feet apart, and stone or post
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corners are established, the pits, that under ordinary circumstances
would be placed on the boundary, will be omitted, and the pits on the
closing lines will have their dimensions increased to 36 X 36 X 12 ins.

(See Plate V, fig. 4, at a and b.)
70. Positions and Dimensions of Pits and Jiounds of interfering

Closing Corn eve.
When, under the conditions stated in paragraphs 68 and 69, the cor-

ners "Mound of Earth, with Deposit and Stake in Pit" are established,
the pits on the boundary line will be omitted when the distance between
the closing corners is less than 10 feet and greater than 4 feet, and the
dimensions of the pits on the closing lines will be increased as directed
in said paragraphs.

In case the distance between the closing corners is less than 4 feet,
one mound, 5 ft. base, 2 ft. high, will cover the deposits of both clos-
ing corners. (See Plate V, fig. 4, at e, d, and a.)

CORNERS COMMON TO FOUR TOWNSHIPS.

[See Plate IV.]

71. When more than one-half of all the coen eve of a township are stone
corners, the descriptions in paragraphs 1 and 2, if the corners therein
described are established, will be rnodified as follows: After "marked",
insert the words

"3 N on NE.,
2 W on SE.,
2 N on SW., and
3 W on NW. face;"
Stone, with Pits and Jfound qf Earth.

Set a - stone, ins., - ins, in the ground, for cor. of
Tps. 2 and 3 N., ils. 2 and 3 W., marked with 6 notches on each edge;
dig pits, 24X24X12 ins., on each line, N., E., and W., 4 ft., and S. of
stone, S ft. dist.; and raise a mound of earth, 5 ft. base, 2 ft. high,
S. of Cor.

Stone, with JThund of Stone.
Set a - stone, xx---- ins., - ins, in the ground, for cor. of

Tps. 2 and 3 N., Rs. 2 and 3 W., marked with 6 notches on each edge,
and raise a mound of stone, 2 ft. base, 1 ft. high, S. of cor. Pits
impracticable.

Stone, with Bearing Tree
Set a - stone, XX

Tps. 2 and 3 N., Re. 2 and 3
from which

A -, - ins. diam,, bears N. o E., -
T 3 N R 2 W S31 B T.

A -, - in dl1m , bears
T 2 N R 2 W S U B T.

A -, - ins. diam., beam
T 2 N R 3 W S 1 B T.

A -, - ins. diam.. bears
T 3 N R 3 W S U B T.

S.

ins., - ins, in the ground, for cor. of
W.. marked with U notches on each edge,

S. E., - Iks. dist., marked

S. - W.. - Iks. dit., marked

N. -- \V.. - Iks. dist., 1ll:t1l d



32 INSTRUCTIONS FOR SURVEY OF PUBLiC LANDS.

4. Post, with Pits aid J[ound of Earth.
Set a - post, 3 ft. long, 4 ins. sq., with marked stone (charred stake

or quart of charcoal), 24 ins, in the ground, for cor. of Tps. 2 and 3
N., Its. 2 and 3 W., marked

T 3 N S 31 on NE.,
R2WS6onSE.,
T 2 N S 1 on SW., ana
It 3 W S 36 on NW. face, with 6 notches on each edge; dig pits,

24x24x12 ins., on each line, N., E., and W., 4 ft., and S. of post, 8
ft. dist.; and raise a mound of earth, 5 ft. base, 2k ft. high, S. of cor.
5. Post, with Beating Trees.

Set a - post, 3 ft. long, 4 ins. sq., 24 ins, in the ground, for cor. of
Tps. 2 and 3 N., Rs. 2 and 3 W., marked

T3NS31onNE.,
R2 W S6 on SE.,
T 2 N S 1 on SW., and
II 3 W S 36 on NW., face., with 6 notches on each edge; from

which
A -, - ins. diam., bears N. o E., Iks. dist., marked

T 3 N R 2 W S 31 B T.
A -, - ins. diam., bears S. -° E., - Iks. dist., marked

T 2 N R 2W S 6 B T.
A -, - ins. diam., hears S. -° WT., - iks. dist., marked

T 2 N R 3 W S 1 B T.
A -, - ins. diam., bears N. o W., - Iks. dist.. marked

T 3 N B 3 W S 36 B T.

6. 31und of Earth, with Deposit, and Stake in Pit.
Deposit a marked stone (charred stake or quart of charcoal), 12 ins.

in the ground, for cor. of Tps. 2 and 3 N., Rs. 2 and 3 W.; dig pits
24x24x12 ins., on each line, N., S., E., and W. of cor., 5 ft. dist.;
and raise a mound of earth, 5 ft. base, 2k ft. high, over deposit.

In E. pit drive a - stake, 2 ft. long, 2 ins. sq., 12 ins, in the ground,
marked

T 3 N S 31 on NE.,
It 2 W S 6 on SE.,
T2N Slon SW.. and
It 3 W S 36 on NW. face, with 6 notches on each edge.

. Tree Corner, with Pits and Alound of Earth.
A, - ins. diam., for cor. of Tps. 2 and 3 N., Rs. 2 and 3 W., I

mark
T 3 N S 31 on NE.,
R2 WS6on SE.,
T2NS1onSW., and
B 3 W S 36 on NW. side, with 6 notches facing each cardinal point;

dig pits, 24x lSx 12 ins., on each line, N., S., E., and W. of cor., 5 ft.
dist.; and raise a mound of earth around tree.
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8. Tree Corner, with Bearing Trees.

1 mark
A -, - ins. diam., for cor. of Tps. 2 and 3 N., Re. 2 and 3 W.,

T 3 N S 31 on NE.,
R2WS6onSE.,
T2NS1on SW.., and
11 3 W S 36 on NW. side, with 6 notches facing each cardinal point;

from whichA - - '' N. °E., - iks. dist , marked
T N R2 WS3'lBL

- ins. diam., bears S. ° E., iks. dist., marked
N 112 W S 6 B T.

o W., iks. dist., marked- ins. diam., bears S
N 113 W S 1 B T.
- ins. diam., bears N o iks. dist., marked
N R 3 W S 36 B T.

CORNERS COMMON TO TWO TOWNSHIPS ONLY.

[See Plates IV and VIII.]

72. JJ'7zen more than one-ha if of all the corners of a township are stone
corners, the descriptions in jaragraphs 1 and , if the corners therein
described are established, will be modified as follows:

After "marked", insert the words:
"2Non SW., and
7 W on NW. face."
When, under the conditions above specified, the corner described in

paragraph 1 is established, a stake may be driven in the south pit and
marked instead of the stone, and described as &remplfled in the last
clause of paragraph 6, page 34.
1. Stone, with Pits and Alound of Earth.

Set astone,--xXins.,ins. in the ground, for cor. of Tps.
2 and 3 N., 11. 7 W., on W. bdy. Tp. 3 N., 11. 6 W., marked with 6
notches on N. and W. edges; dig pits 30x 24x 12 ins., on each line,
N. and S., 4 ft., and W. of stone, 8 ft. dist.; and raise a mound of
earth, 5 ft. base, 2 ft. high, W. of cor.

Stone, with AThund of Stone.
Set astone, xXins., - ins, in the ground, for cor. of Tps.

2 and 3 N., R. W., on W. bdy. Tp. 3 N., It. 6 W., marked with 6
notches on N. and W. edges; and raise a mound of stone, 2 ft. base,
1- ft high W of cor Pits impracticable

Stone, with Bearing Trees.
Set astone, X--Xins.,ins. in the ground, for cor. of Tj.

2 N,R SW andTp 3N,R 6W onN bd Tp 2N ,R. 6\S
marked with 6 notches on 1 and W edges from which

A, ins diam be irs N IE , * ike dx5t , marked
T 2 N 115 W S 6 B T

A,ins. diam., bears
T 3 N R 6 W 5 36 B T.

18791-02--a
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Post, with Pits and A[otnd of Earth.
Set a - post, 3 ft. long, 4 ins. sq., with marked stone (charred stake

or quart of charcoal), 24 ins, in the ground, for cor. of Tp. 2 N.,
R. 5 W., and Tp. 3 N., B. 6W., on N. bdy. Tp. 2 N., 11. 6 W., marked

T2 NR5 W SO on NE., and
T 3 N R 6 W S 36 on NW. face, with 6 notches on N. and W.

edges; dig pits 30x24x12 ins., on each line, E. and W., 4 ft., and N.
of post, 8 ft. dist.; and raise a mound of earth, 5 ft. base, 2- ft. high,
N. of cor.

Post, with Bearing Trees.
Set apost, 3 ft. long, 4 ins. sq., 24 ins, in the ground, for cor. of

Tps. 2 and 3 N., R. 7 W., on W. bdy. Tp. 3 N., R. 6 W., marked
T2NR7W Slon SW., and
T 3 N R 7 W S 36 on NW. face, with 6 notches on N. and W.

edges; from which
A, - ins. diam. bears S. ° W., Iks. dist., marked

T2NR7WS1BT.
A, - ins. diam., bears N. o W., - Iks. dist., marked

T 3 N B 7 WT S 36 B T.
Mound of Earth, with Deposit, and Stake in Pit.

Deposit a marked stone (charred stake or quart of charcoal), 12 ins.
in the ground, for cor. of Tps. 2 and 3 N., R. 7 W., on W. bdy. 'Tp.
3 N., B. 6 W.; dig pits, 30x24x12 ins., on each line, N. and W. of
cor., 5 ft. dist.; and raise a mound of earth, 5 ft. base, 2- ft. high, over
deposit.

In W. pit drive astake, 2 ft. long, 2 ins. sq., 12 ins, in the ground,
marked

T2NR7 WS1onSW., and
T 3 N B 7 W S 36 on NW. face, with 6 notches on N. and W. edges.
Tree Corner, with Pits and Hound of RarE/i.A, ins. diam., for cor. of Tps. 3 and 4 N., R. 5 W., on E. bdy.

Tp. 4 N., B. 6 W., I mark
T. 4 N., R. 5 W. on NE., and
T. 3 N., R. 5 W. on SE. side; with 6 notches facing N. and E.; dig

pits 24 X 18 X 12 ins., crosswise on each line, N. and E. of cor., 5 ft.
dist.; and raise a mound of earth, around tree.

Tree Corner, wit/i Bearing Trees.A, ins. diam., for cor. of Tps. 2 and 3 N., B. 7W., onW. bdy.
Tp. 3 N., B. 6 W., I mark

T°NR7WS1on SW.,and
T 3 N II 7 W S 36 on NW. side, with 6 notches facing N. and W.;

from which
A - ins. diam., hears S. o W., iks. dist., marked

T 2 NB 7 W S 1 B T.
A ins. diam., beLrs N. WT., - iks. dist., marked

T 3 N B 7W S 36 B T.
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CORNERS REFERRING TO ONE TOWNSHIP ONLY.

(See Plates IV and VIILJ

73. When more than one-half of all corners of a township are stone
corners, the descripUons in paragraphs 1 and , if the corners therein
described are established, will be modified as follows: After "marked"
insert the words:

"2 N 6W. on SW. face."
When, nnder the conditions above specified, the corner described in

paragraph 1 is established, a stake may be driven in the south pit, and
marhed instead of the stone, and described as exemplfied im the last
clause ofparagrap/l 6, page 36.
1. Stone, wit/i Pits and hound of Earth.

Set a stone, XX ins., - ins, in the ground, for NE. cor.
of Tp. 2 N., 11. 6 W., marked with 6 notches on S. and W. edges; di
pits, 36x36x12 ins., on each line, S. and W. of stone, 8 ft. dist.; an
raise a mound of earth, 5 ft. base, 2 ft. high, SW. of cor.
2. Stone, with hlound of Stone.

Set a - stone, -x----x- ins., ins, in the ground, for NE. cor.
of Tp. 2 N., R. 6 W., marked with 6 notches on S. and W. edges; and
raise a mound of stone, 2 ft. base, i ft. high, SW. of cor. Pits
impracticable.
3. Stone, with Bearing Tree.

Set astone,----xx-- ins., - ins, in the ground for NE. cor. of
Tp. 2 N., R. 6 W., marked with 6 notches on S. and W. edges; from
which

A -, - ins. diam., bears S. ° W., iks. dist., marked
T 2 N R 6 W Si B T.

4. Post, with Pits and ifound of Earth.
Set a - post, 3 ft. long, 4 ins. sq., with marked stone (charred stake

or quart of charcoal), 24 ins, in the ground, for NE. cor. of Tp. 2 N.,
R. 6 W., marked

T2NR5WS6onNE.,
S 6 on SE.,
T2NROW S1onSW., and
S 6 on NW. face, with 6 notches on S. and W. edges; dig pits,

36x36x12 ins., on each line, S. and \V. of post, 8 ft. dist.; and raise
a mound of earth, 5 ft. base, 2 ft. high, SW. of cor.
5. Po.d, wit/i Bearing Tree.

Set a post, '3 ft long, 4 ins sq , 24 ins in the ground,
cor. of Tp. 3 N., It 6 W,, marked

T3NItOWS31onNE.,
S1onSE.,
T2NR7WS1 onSW.,and
S 1 on NW fate with 6 notcheq on N 'md E edge- from which
A -, - ins. diiun., bears N. E., - iks. dist., marked

T 3 N R 6 W S 31 B T.
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6. Tfonnd of Earth, with Deposit, and Stake in Pit.
Deposit a marked stone (charred stake or quart of charcoal), 12 ins.

in the ground, for SW. cor. of T. 3 N., R. 6 W.; dig pits, 36x 36 x 12
ins., on each line, N. and E. of cor., 5 ft. dist.; and raise a mound of
earth, 5 ft. base, 2 ft. high, over deposit.

In E. pit drive a - stake, 2 ft. long, 2 in. sq., 12 ins, in the ground,
marked

T3NR6WS31onNE.,
S 1 on SE.,
T2NIR7WS1onSW.,and
S 1 on NW. face, with 6 notches on N. and E. edges.

7. Tree Corner, with Pits and Jl[ound
A -, - ins. diam., for SW. cor. of
T3 NR6 WS 31 on NE.,
S1onSE.,
T2NR7WS1onSW.,and
S 1 on NW side, with 6 notches facing

ins., crosswise on each line, N. and E.
mound of earth around tree.
8. Tree Corner, with Bearing Tree.

A,ins. diam ,for SE. cor. of Tp. 4N., R. 6W., Imark
S 6 on NE.,
T 3 N 11 5 W S 6 on SE.,
S 6 on SW., and
T 4 N R 6 W S 36 on NW. side, with 6 notches facing N. and W.:

from which
A, - ins. diam., hears N. °W., - Iks. dist., marked

T 4 N R 6 W S 36 B T.

STANDARD SECTION CORNERS.

[See Plates H and IV.]

74. 1. Stone, with Pits and Jfound of Earth.
Set a - stone, XX--- ins., - ins, in the ground, for standard

cor. of sees. 31 and 32, marked S C on N.; with 5 grooves on
and 1 groove on W. face; dig pits, 24x18x12 ins., crosswise on
each line, E. and W., 3 ft., and N. of stone, 7 It. dist.; and raise a
mound of earth, 4 ft. base, 2 ft. high, N. of cor.
2. Stone, with rnonnd of Stone.

Set a - stone, - x - x - ins., - ins, in the ground, for stand. cor. of
sees. 35 and 36, marked S C on N.; with 1 groove on E. and 5 groOVes
on W. face; and raise a mound of stone, 2 ft. base 1 ft. high, N. of
cor. Pits impracticable.
3 Stone, vntA Beai ng Trees

Set a - stone, - x - ins , - ins in the ground for stindard cor
of sees 33 'md 34, marked S C on N , with 3 grooves on E and W
faces, from which

A -, - ins. diam., bears N. o E., - ks. dist., marked
T 13 N 1121 E S 34 B T.

A -, - ins. diam., bears N. o
T13NR21ES33BT.

of Earth.
Tp. 3 N., R. 6 W., I mark

N.and E.; dig pits, 30x24x12
of cor., 5 ft. dist.; and raise a
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4. Post, with P118 and 3lound of Earth.
Set a - post; 3 ft. long, 4 ins. sq., with marked stone (charred stake

or quart of charcoal), 24 ins. in the ground, for standard cor. of sees.
32 and 33, marked

S CT 13 N B 21 E on N.,
S 33 on E., and
S 32 on W. face, with 4 grooves on E., and 2 grooves on W. faee;

dig pits, 24X18x12 ins., crosswise on each line, E. and W., 3 ft., and
N. of post, 7 ft. dist.; and raise a mound of earth, 4 ft. base, 2 ft. high,
N. of cor.
5. Post, with Bearing Trees.

Set a - post, 3 ft. long. 4 ins. sq., 24 ins.
cor. of sees. 34 and 35, marked

S CT 13 N R 21 on N.,
S35onE..and
S 34 on W. face, with two grooves on E

from which
A -, - ins. diam., bears N. o E., -

T 13 NB 21 E S 35 B T.
A -, - ins. diam., bears N. W., -

T 13 N R 21 E S 34 B T.
6. ifound of Earth, with Deposit, and StaAe -In P-it.

Deposit a marked stone (charred stake or quart of charcoal), 14 ins.
in the ground, for standard cor. of sees. 33 and 34; dig pits, 24X 18X 12
ins., crosswise on each line, N., E., and W. of cor., 5 ft. dist.; and
raise a mound of earth, 4 ft. base, 2 ft high, over deposit.

In E. pit drive a - stake, 2 ft. long, 4 ins. sq., 12 ins, in the ground,
marked

S C T 13 N R 22 E on N.,
S 34 on E., and.
S 33 on W. face; with 3 grooves on E. and W. faces.

7. Tree Corner, with Pits and i[ound of Earth.
A -, - ins. diam., for standard cor. of sees. 31 and 32, 1 mark
S CT 13 N B 22 E on N.,
S32onE.,and
S 31 on W. side, with 5 notches on E., and 1 notch on W. side; dig

pits, 18x18x12 ins., N., E., and W. of cor., 4 ft. dist.; and raise a
mound of earth around tree.
8. Tree Corner, with Bearing Trees.

A -, - ins. diam., for standard cor. of secs 35 and 36, 1 mark
SCTI3NR22E0n N.,
S36onE..and
S 35 on W. side, with 1 notch on E., and 5 notches on W. side;

from which
A -, - ins dnm , beats N --- E , - Iks dist muLLed

T 13 N R 22 ES 36 B T.
A -, - ins diam bears N ---i W, - Iks dist, marked

T13NR22ES3SBT

in the ground, for standard

and 4 grooves on IV. face;

Jks. dist. marked

iks. dist., marked
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CLOSING SECTION CORNERS.

[See Plates IV and V.]

75. 1. Stone, with Pits and 3found of Earth.
Set a stone, - ins., ins, in the ground, for closing

cor. of sees. 1 and 2, marked C C on S.; with 1 groove on E., and 5
grooves on W. face; dig pits, 24 X 18 X 12 ins, crosswise on each line,
E. and W., 3 ft., and S. of stone, 7 ft. dist.; and raise a mound of
earth, 4 ft. base, 2 ft. high, S. of cor.
2. Stone, with .4[ound of Stone.

Set a - stone, X X ins., - ins, in the ground,for closing
cor. of sees. 3 and 4, marked C C on S.; with 3 grooves on E. and W1.
faces; and raise a mound of stone, 2 ft. base, 14 ft. high, S. of cor.
Pits impracticable.

3. Stone, with Bearing Trees.
Set a stone, x ins., -

cor. of sees. 1 and 2, marked C C on S
grooves on W. face; from which

A - ins. diam., bears S.
T 4 N R 3 W S 1 B T.

A -, ins. diam., bears S.°
T4NR3WS2BT.

4. Post, with Pits and Jlound of Earth.
Set a post, 3 ft. long, 4 ins. sq., with marked stone (charred stake

or quart of charcoal), 24 ins, in the ground, for closing cor. of sees. 1
and 2, marked

C CT 4 N H 3 W on S.,
S 1 on E., and
S 2 on W. face, with 1 groove on E., and 5 grooves on W. face; di

pits, 44 x 18 x 12 ins., crosswise on each line, E. and W., 3 ft., an
S. of post, 7 ft. dist.; and raise a mound of earth, 4 ft. base, 2 ft. high,
S. of cor.
5. Post, with Bearing Trees.

Set a post, 3 ft. long, 4 ins. sq., 24 ins.
cor. of sees. 1 and 2, marked

C C T 4 N H 3 W on S.,
SlonE.,and
S 2 on W. face, with 1 groove on E

from which
A ins. diam., bears S. o

T 4 N R 3W S 1 B T.
A - ins. diam., bears S.

T 4 N H 3 W S 2 B T.
6. .2llound of Earth, with Deposit, and Stake in Pit.

Deposit i mat ked stone (cbaiied stake 01 qun t of ch'trcoal), 12 ins
in the ground, for closing cor. of sees. 3 and 4; dig pits, 24x 1SX 12
Ins , crosswise on each line, S, E , tnd \V of em , 4 ft dist , and
raise a mound of eaith, 4 ft base, 2 ft high, o et deposit

ins, in the ground, for closing
.; with 1 groove on E., and 5

- Iks. dist., marked

Iks. dist., marked

n the ground, for closing

and 5 grooves on W. face;

lks. dist., marked

iks. dist., marked



INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 39

In E. pit drive astake, 2 ft. long, 2 ins. sq., 12 ins, in the ground,
marked

C C T 4 N R 3 W on S.,
S 3 on FL, and
S 4 on W. face, with 3 grooves on E. and W. faces.

7. Tree Corner, with Pits and jllound of Earth.
A ins. diam., for closing cor. of sees. 1 and 2, I mark
C CT4 NR3 W on S.,'
Si on E., and
S 2 on W. side, with 1 notch on E., and 5 notches on W. side; dig

pits, 18x18x12 ins., S., E., and W. of cor., 5 ft. dist.; and raise a
mound of earth around tree.

8. Tree Corner, with Bearing Trees.
A -, - ins. diam., for closing cor. sees. 1 and 2, I mark
C CT4N R3 W on S.,
S 1 on E., and
S 2 on W. side, with 1 notch on E., and 5 notches on W. side; from

which
A -, - ins. diam., bears S. E., - lks. dist, marked

T 4 N R 3 W S 1 B T.
A -, - ins. diam., bears S. °W., Iks. dist., marked

T 4 N R 3 W S 2 B T.
9. All closing section corners, on base lines or standard parallels, will

be connected by course and distance with the nearest standard corner
thereon. (See section 143.)

cORNERS COMMON TO FOUR SECTIONS.

[See Plates IV and V.]

76. When more than on c-half ofall the corners in a townsllip are stone
corners, the descriptions in paragraphs 1 and 2, f the corners therein
described are established for cor. of sees. iS, 16,531 and 5353, will be 'ii
fled as folliiws: after "marked," insert the words

"4 N on NE., and
3 W on SE. face."
TVhen, Vnder the conditions above npecified, the corner described in

paragraph 1 is established, a stake may be driven in the southeast pit,
and marked instead of the stone, and desiibed as exemplified in the last
clause ofparagraph 6, page 40.

1. Stone, with Pits and Jiound of Iizrth.
Set astone,xX--.--ins.,ins. in the ground. forcor. of sees.

14, 15, 22, and 23, marked with 3 notches on S. and 2 notches on E.
edge; dig pits, 18x18x12 ins., in each see. 5 ft. dist.; and raise a
mound of earth, 4 ft base, 2 ft high, W of COi
2 Stone, with ifound of Stone

Seta - stone, - x - x - ins, - rns in the ground, forcor of
sees 14, 15, 22, and 23, marked with 3 notches on S and 2 notches on
E edge, 'md raise a mound of stone 2 ft base, 14 ft high, 'V of
cor. Pits impracticable.
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3. Stone, with Bearing I'ees.
Set a - stone, - x - x -

sees. 9, 10, 15, and 16, marked
E. edge; from which

A -, - ins. diam., bears N.
T 2 N R 2 W S 10 B T.

A -, - ins. diam., bears S.
T2NR2WS15BT.

A -, ins. diam., bears S.
T 2 N IR 2 W S 16 B T.

A -, - ins. diam., bears N.
T 2 N R 2 W S 9 B T.

ins., - ins. in the ground, for cor. of
with 4 notches on S., and 3 notches on

o E., - iks. dist., marked

o E., - iks. dist., marked

-° W., - Iks. dist., marked

_° W., - Iks. dist., marked

4. Post, with Pit and JTound of Earth.
Set a - post, 3 ft. long, 4 ins. sq., with marked stone (charred stake

or quart of charcoal), 24 ins, in the ground, for cor. of sees. 15, 16,
21, and 22, marked

T 2 N S 15 on NE..
R2WS22onSE.,
S 21 on SW., and
S 16 on NW. face with 3 notches on S. and E. edges; dig pits,

18x18x12 ins., in eachsee., 5 ft. dist.; and raise a mound of earth,
4 ft. base, 2 ft. high, W. of cor.

5. Post, with Bearing Trees.
sq., 24 ins, in the ground for cor. ofSet a - post, 3 ft. long, 4 ins.

sees. 25, 26, 35 and 36, marked
T 2 N S 25 on NE.,
R 2 W S 36 on SE.,
S 35 on SW., and
S 26 on NW face, with 1 notch on S.
A -, - ins. diam., bears N. o E.,

T 2 N R 2 W S 25 B T.
A -, - ins. diam., bears S. o

T 2 N R 2 \T S 36 B T.
A -, - ins. diam., bears S. o W.,

T2NR2WS35BT.
A -, - ins. diam., bears N. -° W.,

T 2 N R 2 MT S 26 B T.

6. Yound, with Dqoit, and StaA'e in Pit.
Deposit a marked stone (ci ar ed stake or quart of charcoal), 12 ins.

in the ground, for cor. of sees. 25, 26, 35 and 36; dig pits, 18 X 18 X 12
ins., in each sec., 4 ft. dist.; and raise a mound of earth, 4 ft. base, 2
ft. high, over deposit.

In E pit drive sistake, 2 ft long, 2ms sq ,12 ins in the ground,
marked

T 2 N S 25 on NE.,
R 2 W S 36 on SE.,
S 35 on SW., and
S 2 on NW face, with 1 notch on S and E edges

and E. edges; from which
- Iks. dist., marked

- Iks. dist., marked

- Iks. dist., marked

- lks. ,dist., marked
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7. Tree Corner, wit/i Pits and Jfound of Earth.
A, ins. diam., for cor. of sees. 29, 30, 31, and 32, I mark
T2 NS 29 on NE.,
R 2 W S 32 on SE.,
S 31 on SW., and
S 30 on NW. side, with 1 notch on S., and 5 notches on E. side; dig

pits 18 X 18 X 12 ins., in each see., 5 ft. dist.; and raise a mound of
earth around tree.
8. Tree Corner, wit/i Bearing Trees.

A, - ins. diam., for cor. of sees. 5, 6, 7, and 8, I mark
TQNS5 on NE.,
R 2 W S 8 on SE.,
S 7 on SW., and
S 6 on NW. side, with 5 notches on S. and E. sides; from which
A, - ins. diam. bears N. _° E., Iks. dist., marked

T 2 N B 2 W S 5 B T.
A, - ins. diam., bears S. o E. iks. dist., marked

T 2 N R 2 W S 8 B T.
A, - ins. diam., bears S. ° W. Iks. dist., marked

T 2 N R 2 W S7 B T. -

A, - ins. diam., bears N. ° WT. - Iks. dist., marked
T 2 N R 2 W Sf3 B T.

SECTION CORNERS COMMON TO TWO SECflONS ONLY.

(see Plates IV and ViII.

77. When more than one-half of all the corners in a township are
stone corners, the descriptions 'n paragraphs 1 and , if the corners
therein described are established near cor. of .secs. 15, 16, p21, and 2, will
be modified, as follows:

After "marked", insert the words
"3 N on SW., and
7 W on NW. face."
TJ77en, under the conditions above specified, the corner described iii

paragraph 1 is established, a stake may be thiren in the soul /,west pit,
and marked instead of the stone, and described as exemplified in the last
clause of paragraph 6, page 42.

1. Stone, with Pits and Mound of Earth. Tp. 3 N., B. 7 W.)
Set a stone, XXins., ins, in the ground for cor. of sees.

25 and 3f3 marked with 5 notches on N., and 1 notch on S. edge; dig
pits 24x24 x 12 ins., in each sec., 6 ft. diet.; and raise amouud of
eRrth, 4 ft base, 2 ft high W of cor
2 Stone, wzth AThund of Stone (Tp 3 N, B 7 W)

Set a - stone, -x-x-- ins , - ins in the ground, for coi of
sees. 15 and 22 marked with 3 notches on N. and S. edges; and raise
a mound of stone, 2 ft base, U- ft high, W of cor Pits impracticable

The corner established on the range line and described ii paragraph 1, will have
notches to indicate the distances to the NE. and SE. corners of the township. See
Plate IV', fig 18 and Plate \ 111 Tp 3 " K 7 V
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3. Stone, wit it Bearing Trees. (Tp. 3 N.,
Set a - stone, x----x-- ins., -- ins.

sees. 28 and 29, marked with 4 notches on
A -, ins. diam., bears N. o E., -

T 3 N R 7 W S 28 B T.
A -, - ins. diam., bears N. W., -

T 3 N R 7 Wi S 29 B T.

4. Post, with Pits and Mo'und of Earth. (Tp. 2 N., R. 6 W.)
Set a - post, 3 ft. long, 4 ins. sq., with marked stone (charred stake

or quart of charcoal), 24 ins. in the ground, for cor. of 33 and 34
marked

T2N 5 34 on NE., and
11 6 W S 33 on NW. face, with three notches on E. and W. edges;

dig pita 24x24x12 ins., in each sec., 6 ft. dist., and raise a mound of
earth, 4 ft. base, 2 ft. high, N. of cor.
5. Post, with Bearing Trees. (Tp. 3 N., R. 5 Wi.)

Set a - post, 3 ft. long, 4 ins. sq., 24 ins, in the ground, for cor. of
sees. 24 and 25, marked

T3N S 25 on SW., and
R 5 W S 24 on NW. face, with 4 notches on N., and 2 notches on

S. edge; from which
A -, - ins. diam., bears S. o W., - Iks. dist., marked

T 3 N R 5 Wi S 25 B T.
A -, - ins. diam., bears N. o W., - Iks. dist., marked

T3NR5WS24BT.
6. hound of Earth with Deposit and Stah'e in Pit. (Tp. 2 N., H.

6 W.)
Deposit a marked stone (charred stake or quart of charcoal) 12 ins.

in the ground, for cor. of sees. 13 and 24; dig pits 24x24X12 ins., in
each sec., 4 ft., dist.; and raise a mound of earth, 4 ft. base, 2 ft. high,
over deposit.

In SW. pit drive a - stake, 2 ft. long, 2 ins. sq., 12 ins, in the
ground, marked

T2NS 24 on SW., and
H 6 W S 13 on NW. face, with 3 notches on N. and S. edges.

7. ee Corner, with Pits and hfound of Earth. (Tp. 3 N., H. 6 Wi.)
A -, - ins. diam., for cor. of sees. 24 and 25, 1 mark
T 3 N S 25 on SW. and
R 6 Wi S 24 on NW. side, with 4 notches on N. and 2 notches ? S.

side; dig pits, 18X18x12 ins., in each sec., 5 ft. dist.; and raise a
mound of earth around tree.
8 Ti ce Coi nei with Bearing Ti ees (Tp 3 N , R 7 Wi)

A, ins diam , for cot of secs 22 and 27 1 mark
T3S2TonS\% ,and
R 7 Wi S 22 on NW. side, with 4 notches on N., and 2 notches on

S side, fi.om which
A, - in, diam , bears S Wi ,- Iks dist, nmniked

T 3 N R 7 W 527 B T.
A -, ins di'im, beus N o Wi - Iks dit , marked

T 3 N H 7 W S 22 B T.

R. 7 W.)
in the ground, for cor. of
E. .edge; from which
Iks.. dist., marked

Iks. dist., marked
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SECTION CORNERS REFERRING TO ONE SECTION ONLY.

[See Plates IV and VIII.]

78. When more than one-half of all corners in a townslup are stone
corners, the descriptions in paragraphs 1 and , f the corners therein
descrzbed, are established 'near the place for car. qf sees. 15, 16, 21, and
22, will be modified, as follows: After "marked" insert the words:

"2 N 5W on NE. face;"
TV7en, under the conditions above specyIcd, the corner described in par-

agraph 1 is established, a stake may be driven in the pit, and marked
instead of the stone, and described as ewemplifled in the last clause of
paragraph 6, below.
1. Stone, with Pit and 21[ound of Earth. (Tp. 2 N., R. 5 W.)

Set a - stone, - ins., - ins, in the ground, for SW. cor.
of see. 12, marked with 1 notch on E. edge; dig a pit, 3X36X12 ins.,
in the sec., 8 ft. dist.; and raise a mound of earth, 4 ft. base, '2 ft.
high, NE. of cor.
2. Stone, with Jlound of Stone.

Set a - stone, x---x ins, in the ground, for SW. cor. of see.
12, marked with one notch on E. edge; and raise a mound of stone, '2
ft. base, 1 ft. high, NE. of cor.
3. Stone, with Bearing Tree.

Set a stone, x---x---- ins., - ins, in the ground, for SW. cor.
of see. 12, marked with 1 notch on E. edge; from which

A - ins. diam., bears N. E., iks. dist., marked
T2NRSWS12BT.

4. Post, with Pit and J1und of Earth. (Tp. 3 N., R. S W.)
Set a post, 3 ft. long. 4 ins. sq., with marked stone (charred stake

or quart of charcoal), 24 ins, in the ground. for NW. cor. of sec. 10;
marked

T 3 N SO on NE.
R 5 W S 10 on SE.
S 9 on SW., and
S 9 on NW. face, with 5 notches on S. and 3 notches on E. edge;

dig a pit, 3Gx3X12 ins., in the sec.. 8 ft. (list.; and raise a mound of
earth, 4 ft. base, 2ft. high, SE. of coP.
5. Post, with Bearing Tree. (T. 2N., R. 5 W.)

Set a post, 3 ft. long, 4 ins. sq., 24 ins, in the ground, for SW.
cor. of sec. 12; marked

T2NS 12 on NE.,
R 5 W S 13 on SE.,
S 13 on SW., and
S 13 on NW. face, with 1 notch on E. edge; from whichA,ins dmam,bearsN E,lIs dist mark

T 2 N ES W S 12 B T
ifoundof Earl/i t/iI)epond,andStaAeinpt (Tp 3N ,R SW)

Deposit t mirked .tone (ehirmed stake or quart of ehatcoil) 12 ins
in the ground, fot NW cor of sec 10 dig t pit, 3x bX 12 1n in
the ste 5 ft d5t. and ram..e mound of e trth 4 ft base, 2 ft high
uver deposit
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In the pit drive a - stake, 2 ft. long, 2 ins. sq., 12 in the
ground, marked

T3NS9onNE.,
R 5 W S 10 on SE.,
S 9 on SW., and
S 9 on NW. face, with 5 notches on S., and 3 notches on E. edge.

7. Tree Uorner, with Pits
A - ins. diam., for
T2 NS 12 on NE.,
R 5 W S 13 on SE.,
S 13 on SW., and
S 13 on NW. side, with

ins., in the sec., 5 ft. dist.

and Afotndof Earth. (Tp. 2 N., R. 5W.)
SW. cor. of sec. 12, 1 mark

1 notch on E. side; dig a pit, 24X24X12
and raise a mound of earth around tree.

8. Tee Orner, with Bearing Treas. (Tp. 3 N., R. 5 W.)A , ins. diam., for NW. cor. of sec. 10, I mark
T 3 N S 9011 NE.,
R 5 W S 10 on SE.,
S 9 on SW., and
S 9 on NW., side, with 5 notches on S., and 3 notches on E. side;

from which
A - ins. diam., bears S. o E., lks. dist., marked

T 3 N R 5 W S 10 B T.

QUARTER SECTION CORNERS.

[See Plates IV and V.

79. 1. Stone, with Pits and Afound of Earth.
Set a - stone, xx ins., ins, in the ground, for 4- sec. cor.

marked 4- on N. face; dig pits, 18X18X12 ins., E. and W. of stone,
3 ft. dist.; and raise a mound of earth, 34 ft. base, 14 ft. high, N. of cor.

Stone, with ifound of Stone.
Set a - stone, xx ins., ins, in the ground, for 4- sec.

cor. marked 4- on W. face; and raise a mound of stone, 2 ft. base, 14
ft. high, W. of cor. Pits impracticable.

Stone, wit it Bearing Trees.
Set a - stone, X--x - ins., - ins, in the ground, for} sec.

marked 4- on W. face; from which
A -, ins. diam., bears N. o E., - Iks. dist., marked

IS 16 B T.
A -, ins. diam., bears N. W., Iks. dist., marked

4- S 17 B T.

4 Post, with Pt8 and Jlound fEarM
Set a - post, 3 ft long, 3 ins sq , with marked stone (charred stake

or quart of charcoal), 24 ins, in the ground, for 4- sec. cor. marked I
S 4 on N face and 9 on S face, dig pits 18x18x12 ins , E and W
of post, 3 ft. dist.; and raise a mound of earth, 34 ft. base, 14 ft. high,
N. of cor.

cor.
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Post, with Bearing Trees.
Set a - post, 3 ft. long, 3 ins. sq., 24 ins, in the ground, for see.

cor., marked S 21 on \V. face and 22 on E. face; from which
A -, - ins. diam., bears S. o E., - Iks. dist., marked

S 22 B T.
A -, - ins. diam., bears 5. o W., - Iks. dist., marked

S 21 B T.
.2lkund, with Deposit and SIaA'e in Pit.

Deposit a marked stone (charred stake or quart of charcoal), 12 ins.
in the ground, for Isec. cor.; dig pits, 18X18x12 ins., E. and W. of
cor., 4 ft. dist.; and raise a mound of earth, 3 ft. base, 1 ft. high,
over deposit.

In E. pit drive a - stake, 2 ft. long, 2 ins. sq., 1.2 ins, in the ground,
marked

I S 21 on N. face and 28 on S. face.
Tree Corner, with Pits and 2lrntnd of Earth.

A -, ins. diam., for I sec. cor. I mark S 7 on W. side and 8 on
E. side; dig pits, 18x18x12 ins., N. and S. of cor., 4 ft. dist.; and
raise a mound of earth around tree.

Tree Corner, with Bearing Trees.
A -, - ins. diam., for sec. cor. I mark S 20 on N. side and 29

on S. side; from which
A --, - ins. diam., bears N. _° W., - Iks. dist., marked

I S 20 B T.
A -, - ins. diam., bears S. o W., - Iks. dist., marked

IS29BT.
Pits and jlounds of Quarter Section Cnners.

On meridional lines, the pits will be dug N. and S., and the mound
will be placed on the west side of the corner; on latitudinal lines, the
pits will be located E. and W., and the mound will be built on the
north side of the corner. See Plate V.

ilTarkings on Quater Section corners.
On meridional lines, the marks will he placed on the west side, and

on latitudinal lines, on the north side of the stone, post, or other corner.
82 Stahes zn Pets of Quartei &ct ton fJo, ner

On meridional lines the stakes will he driven in the S. pit, and on
latitudinal lines, in the E. pit.

STANDARD QUARTER SECTION CORNERS.

[See PiaLee IV and V.)

83. All standard quarter-section corners, on base lines or standard
parallels, will have the letters S C (for standard corner), precede the
rnarkinr or } S, as the case may be; such corners will be establihed
in all other respects like other quarter-section corners.

When bearing trees are described for standard quarter-section cor-
ners, each tree will be marked, S C S B T.
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QUARTER SECTION CORNERS COMMON TO TWO QUARTERS OF ONLY ONE
SECTION.

84. These corners will be similar in all respects to those that are
common to four quarters of two sections. See notes on Plates VI
and VII.

MEANDER CORNERS.

[See Plates III, IV, and V.]

85. 1. Stone, with Pit and .Jfound of
Set astone, XXins. ins.

of fracl. secs. 26 and 35, marked
M C on E. face, with 1 groove on S.

8 ft. W. of stone; and raise a mound
W. of cor.
2. Stone, with 'rTound of Stone.

Set a stone, - x x - ins., - ins, in the ground, for meander
cor. of fraci. sees. 17 and 18, marked

M C on S. face, with 5 grooves on E. face; and raise a mound of
stone, 2 ft. base, 1- ft. high, N. of cor. Pits impracticable.
3. Stone, with Bearing Trees:

Set a - stone xx ins., - ins, in the ground, for meander
cor. of fract. sees. 26 and 35, with 1 groove on S. face, marked

M C on W. face; from which
A, - ins., diam., bears N. o E., lks. dist., marked

T15N.R2OES26MCBT.
A, - ins., diam., bears S. o E. - lks., dist., marked

T15NR2OES35MCBT.
4. Post, with Pit and lfound of Earth.

Set a - post, 3 ft. long, 4 ins., sq., with marked stone (charred stake
or quart of charcoal), 24 ins, in the ground for meander cor. of fraci.
sees. 19 and 20, marked

M C on N.,
T 15 N on S.,
11 20 E S 20 on E., and -

S 19 on W. face, dig a pit, 36x 36x 14 ins., 8 ft. S. of post; and
raise a mound of earth, 4 ft. base, 2 ft. high, S. of cor.
5. Post, with Bearing Trees.

Set a - post, 3 ft. long, 4 ins. sq.,24 ins, in the ground, for meander
cor. of fraci. sees. 25 and 26, marked

M C on N.,
T 15 N on S.,
R2OE S 25 on E.,and
S 26 on W. face; from which
A, - ins. diam., bears S. o E., - Iks. dist., marked

T1SNR2OES2SMCBT
A - ins. diam., bears S. W., - Iks. dist., marked

T1SNR2OES26MCBT.
6 Hound vnth Deposit, and Stahe 'in Pit

Deposit a marked stone (ch'trred stake or quart of charco'tl) 12
ns in the ground, for meandei tor of fraci sets 25 and 26, chg

Earth.
in the ground for meander cor.

face; dig a pit 36X36X12 ins.,
of earth, 4 ft. base, ft. high,
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pit, 36x36x12 ins., 5 ft. N. of cor.; and raise a mound of earth,
4 ft. base, 2 ft. high, over deposit.

In the pit drive a - stake, 2 ft. long, 2 ins. sq., 12 ins, in the
ground marked

M C on S.,
T15NonN.,
It 20 ES 26 on W., and
S 25 on E. face.

7. Tree Corner, with Pits and illound of Earth.
A -, - ins. diam., for meander cor. of fraci. sees. 17 and 20, 1

mark
MConW.,
T 15 N on E.,
R2OE S l7on N., and
S 20 on S. side; dig a pit, 36x36x12 ins., 8 ft. E. of tree; and

raise a moind of earth, 4 ft. base, 2 ft. high, E. of cor.

8. Tree Corner, with Bearinj Trees.
A -, ins. diam., for a special meander cor. of fraci. E. and W.

halves of see: 33, I mark
S i\I C on N.,
T15NonS.,
R2OES33onE.,and
S 33 on W. side; from which
A -, - ins. diam., bears S. _o E. - iks. dist., marked

T1SNIt2OES33SMCBT.
A -, - ins. diam., bears S. -° W., - Iks. dist., marked

T15NR2OES33SMCBT.
Pits andjlounds of illeander Corners.

When a pit is dug as an accessory to a meander corner, it will be
located on line and 8 feet from such corner (except as otherwise pro-
vided for in paragraph 6), on the side opposite the stream or lake
meandered; while the mound will be placed midway between the cor-
ner and nearest side of the pit.

ifarleings on J[eander Corners.
On all meander corners, the letters 1 C (for meander corner) will

be cut into the side facing the stream or lake to be meandered. On
post or tree meander corners, within township exteriors, additional
marks will be placed, as follows: the township number will be marked
on the side opposite M C; the proper range and section number will
be placed on the right-hand side (when looking along line toward the
stream or lake), and the appropriate section number on the opposite
side.

All meander corners on base lines or standard parallels will be further
marked S C on north side or face

On prtneip'tl or guide meridian' and on meridiowil township lines,
th letters M C will be placed as above directed; the township num-
ber will be marked on the opposite side while the proper range wind
section numbers will be nitrked the sides facing the east and west
cardinal points

On base lines or standard parillels tnd on latitudinal township linec
the township and section number.. 'will be marked on the sides facmg
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SW. of cor., 5 ft. dist.; and raise a mound of earth, 5 ft. base, 2
ft. high, over deposit.

In NE. pit drive a stake, 2 ft. long, 2 ins. sq., 12 ins, in the
ground, marked

33 M on SE.,
N P1 B on NE., and
T ON R8 WS 15 on SW. face.

7. Tree Corner, with Pits and A!ound of Earth.
A ins. diam., for the 29-mile cor., I mark
29 M on
NPIRon N., and
T 5 N B 7 W S 8 on S. side; digpits, 36x36x12 ins., N. andS. of

tree, 5 ft. dist.; and raise a mound of earth, 5 ft. base, 2k ft. high,
E. of cor.
8. Tree Corner, with Bearing Trees.

A - ins. diam., for the 35-mile cor.
35 M on
NPIIt on N., and
T 6 N B 8 W S 9 on S. side; from whic

- ins. diam., bears N. ° E., -
NPIR35MBT.

A,' ins. diam., bears 5. o E.,
T 6 N R 8 WS 935 M B T.

A , - ins. diam, bears S. W., -
T6NR8WS835MBT.

A -, - ins. diam., bears N. o W., -
N PT B 35 M B T.

9. Corner Afonument of Stone, with Deposit.
Deposit a marked stone (charred stake, quart of charcoal, or vial

with record a inclosed), 12 ins, in the ground, for the SW. cor. of the
Nez Perces Indian Reservation; and build a monument of stone, 3 ft.
sq. at base, 2 ft. sq. on top, 3 ft. high, over deposit; marked

SW corNPI Ron b

PL_CM_cchs on SE.,
Pb d on SW., and
P L on NW. face.

10. A Post for Cbner AThnument, with Pits and Jlound of Earth.
Set a - post, 3 ft. long, 5 ins. sq., 24 ins, in the ground, for the NW.

cor. of the Nez Perces Indian Reservation, marked
PLon SE.,
NW cor N PIR on SE.,
PL_c.M_cchsonSW.,and
P L _d on NW. face; dig pits, 36 X 36 X 12 ins., S. and NE. of post,

8 ft. dist.; and raise a mound of earth, 5 ft. base, 2k ft. high, SE. of cor.

,Imark

h
Iks. dist., marked

iks. dist., marked

iks. dist., marked

Iks. dist., marked

The record will consist of a brief description of the corner, with the date of
its construction.

The markings will be cut into large stones, inserted in the middle of the lowest
course on each side of the monument

C The proper number of miles and chains, from the initial point, will be stated.
year in which the monument is established will be placed in the blank.



INSTRHGTIONS FOR SURVEY OF PUBLiC LANDS. 51

11. A Stone for Corner .2fonuinent, with Pit,s' and Atund of Earth.
Set a - stone, 36 x 10 x 7 ins., 27 ins, in the ground, for the NE.

cor. of the Nez Perces Indian Reservation, marked
P L on NE.,
P L on SE.,
NE cor N P IR on SW., and
P L on NW. face; dig pits 36 X 36 x 12 ins., S. and W. of stone, 8

ft. dist.; and raise a mound of earth, 5 ft. base, 2 ft. high, SW. of cor.
92. 2l[bdzeatione of deecrsptkms.

When a stone or post is established for a corner monument, i. e., at
a corner of a reservation, and four bearing trees are available, the de-
scriptions in paragraphs 10 and 11 will be modified, as follows: Replace
all that refers to pits and mound of earth, by correct descriptions of
four properly marked bearing trees, for each corner.

The dimensions and arrangement of pits and mounds, described in
the last two paragraphs, are similar to those described for "Corners
referring to one township only."

93. The following table will be convenient for reference to the rules
of the above descriptions, so far as they apply to pits and mounds.

TABLE 1.Size, position, and distance of pits and mounds.

i'art 1.Requirements as to size and position of pits.

Rind of corner.

Standard Ip. cot
Closing tp. cor
Cor. of 4 tps
Cor.of 2 tps
Cor.of I tp
Standard see. cot
Closing see. cor
Cot, of 4 sees
Cot. of 2 sees
Cor.oti see
Quarter see, cot
Meander cot
On res'n line

Size at tree
cornet.

24 x 18 x 12
24 x 18 x 12
24 1 18I 12
24x18x12
lOx 21 x 12
lax 15x12
18x18x12
18x18x12
18 x 18 x 12
'lix 24 x 12
18x 181 12
36 x 36 x 12
36 x 36 1 12

Size at
otliercorners

30 x 24 x 12
30 xlix Fl
'lix 24x12
30 xlix 12
36 x 36x12
24 x 18 x 12
28 xiS x 12
lSx 18 xII
24 x 21 x 12
36 X 36112
18 xIS x 12
36 x 36 x 12
l&x36x12

Part RDistance of pits and requirements as to mounds.

Position from corner.

Across N., E.,and W.iines.
Across E., W., and S. lines.
On lines N., E.,S.,and W.
On each line.

Do.
Across E.,W.,and N. lines.
Across E, W.. and S. lines.
In each sec. NE.,etc.
In both sees.
In the see.
On line each side.
On line, rear of cor.
See Manual.

Rind of corner.

Distance of pits at Mounds.

Post corner,
Mound of

earth
corner.

Tree
corner.

Size (In feet). Position
From

corner.Stone. F.arth.

Standardtp.cor
Cloainglp.cor
Cor.of4tps
Cor.ol2lps
Cor.olltp
Standardsec.cor
Closlngsec.cor
Cor.of4secs
cor.oflsees
cor.ofisec
Quartcrsec.c'or
Meander cot
On res'n line

E.andW.4fect,N.Sfeet
E.andW.4feet,S.Sfeet
'4,E. andW.4teet,S.Sfeec
}.anW.4feet,N.sfeec
Steel
Rand W,3feet,N.7feet,
E.andV.3feet,S.7feet
Slfeet
6feet
Steel

-3leet
Sleet
4 feel

feet.
5
5
5
5
.5
5
4
4
4
5
4
.5
5

Feet.
5
5
5
5
5
4
6
5

.5

5
4
8
5

lxii
'lxii
2x1
2xl
2x11
2x14
2111
2x1
2x1
2x11
2111
2114
3' 2

5 x24
5 xli
S X2(
S xl(
S xI xl4 xl
4 XI
4 xl4 xl
311144 xl
5 I'll

N.
S.
S.
Various.

Do.
N.
S.
W,
W.
Various.

Do.
Wflh pit.
Various.
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WITNESS CORNERS.

Witness Corners will be e tablished in certain cases.
When the true point for any corner described in these instructions

falls where prevailing conditions would insure its destruction by
natural causes, a witness corner will be established in a secure posi-
tion, on a surveyed line if possible, and within twenty chains of the
corner point thus witnessed.

Jl(arkings on Witness Corners.
A witness corner will bear the same marks that would be placed

upon the corner for which it is a witness, and in addition, will have
the letters, W C (for witness corner), conspicuously displayed above
the regular markings on the NE. face when witnessing a township or
section corner; such witness corners will he established, in all other
respects, like a regular corner, marking bearing trees with the proper
numbers for the sections in which they stand.

J[arkings on Bearing Trees of Witness Corners.
When bearing trees are described as accessories to a witness corner,

the prescribed markings on each tree will be preceded by the letters
W C distinctly cut into the wood.

The true bearing and distance of witness corners, from the true
point for the corner, will always be clearly stated in the field notes.

Witness Corners to corner points falling in roads, etc.
The point for a corner falling on a railroad, street, or wagon road,

will be perpetuated by a marked stone (charred stake or quart of char-
coal), deposited 24 inches in the ground, and witnessed by two witness
corners, one of which will be established on each limiting line of the
highway.

In case the point for any regular corner falls at the intersection of
two or more streets or roads, it will be perpetuated by a marked stone
(charred stake or quart of charcoal), deposited 24 inches in the ground,
and witnessed by two witness corners established on opposite sides of
the corner point, and at the mutual intersections of the lines limiting
the roads or streets, as the case may be.

WITNESS POINTS.

Witness points will be perpetuated by corners similar to those
described for quarter section corners, with the marking W P (for
witness point), in place of 1, or S, as the case may be.

If bearing trees are available as accessories to witness points, each
tree will be marked W P B T. (See "insuperable objects on line
Witness Points," page 24.)

MISCELLANEOUS.

Corners on Rock in place, or on Boulders.
When a corner falls on rock in place, or on t boulder, a cross (x),

will be made at the exact corner point, and witnessed by the proper
number of bearing trees, if they are available; in the absence of suit-
able trees, a mound of stones will be raised, or of earth if stones are
not found and pits are a' nimble Owing to the difficulty of identify
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ing the corner coming upon a flat rock in place, when oniy a cross is
cut thereon, it is imperative that some adequate witness be used and
marked.

Location of Mound,s.
When mounds of earth or other material are raised as accessories

to corners, they will be placed as specified in the foregoing Descrip-
tion of Corners, and in every case the direction of the mound from
the corner will be carefully stated. The use of the indefinite descrip-
tion 'alongside" will not be approved.

in case the character of the land is such that the mound can not be
placed as hereinbefore described, the deputy will state in his notes, by
bearing and distance, exactly where the mound is located with refer-
ence to the corner, and will give his reasons for placing it as described.

ffounds of Stone, covered with Earth.
In a case where pits are practicable and the deputy prefers raising a

mound of stone, ora mound of stone covered with earth, he will use
the form given for "Stone with mound of stone," omitting "pits
impracticable," when the corner thus described is established; but
when the corner "Stone, with mound of stone covered with earth," is
constructed, the description will be modified as follows: strike out the
words "Pits impracticable"; in place of "mound of stone, 2 ft. base,
1+ ft. high," write "mound of stone covered with earth, - ft. base,
- ft. high," inserting in the blank spaces the dimensions of the mound
given in paragraph 1, following the designation of each class of cor-
ners, pages 27 to 50. Mounds of stone, or of stone covered with earth
must never be built arcntnd the corner stone, but separate. When
stones are necessary to hold the corner ston upright and firm, they
should be in addition to the witness mound, and not a part of iL

Bearing Trees.
Bearing trees marked as accessories to standard corners, either

township, section, or quarter section, will be selected on the north side
of base lines or standard parallels, and hearing trees referring to the
closing corners on said lines, will he located on the south side; in
general, the bearing trees referring to any particular closing corner,
together with one pit and the mound belonging to such corner, will be
located on the same side of the line closed upon, and on the side from
which the surveys have been closed.

When the requisite number of trees can be found within 300 links of
the corner point, two bearing trees will be marked and described for
every standard or closing township or section corner, or corner com-
mon to two townships or sections, only; four for every corner common
to four townships or four sections; one for a corner referring to one
township or one section, only; two for every quarter section corner
or meander corner, and four for each mile or half mile corner, or cor-
ner monument on a reservation or other boundary, not conforming to
the system of rectangular surveying.

The limIt of 300 links will not be held to prohibit the use of bear-
ing trees or rocks beyond that distance. Where such objects are few
but accessible, they are too useful as evidences of corners to be disre-
garded by a faithful deputy, even when several chains distant. In the
surveys of 150 or 0 years ago, corners were often withessed by trees S
or 10 chiuns distant, with great advantage to subsequent retmeements
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In case the prescribed number of trees can not be found within
practicable distance, the deputy will state in his field notes, after
describing those marked, "no other trees within limits," and add "dig
pits - x - x ins.," etc., or "raise a mound of stone, - ft. base,
- ft. high, - of cor.," as prevailing conditions may require.

Bearing trees, being important accessories to the corners, will
have their exact bearings from the true lUeridian taken with the instru-
ment ued in running the lines of survey; and the distance from the
middle of each bearing tree to the middle point of the corner will be
carefully measured, and recorded in the field notes.

As to the height or position of marks placed on bearing trees,
practice differs in various localities. The custom of placing these
important evidences high enough to insure their destruction when
some woodman, ignorant or careless of the penalty of the law, cuts
down the tree, is a direct violation of rules. A tree will be so marked
that if inadvertently cut down its stump will retain evidence of its
importance. Many surveyors have adopted the plan of placing all the
marks at the height of 4 or 5 feet, except the letters B T, which are
made on another blaze about one foot above the ground. The intent
is commendable; but as a better rule, applicable to trees of every
size, the following is now adopted: Place all figures and letters on that
part of the tree which would probably remain as the stump; and make
one plain blaze high on the same side, to attract notice in case of snow
or dense undergrowth.

No tree less than 4 inches in diameter should be chosen for a
witness, if larger ones are convenient; and if none over 3 inches are
found, pits will be dug to witness the corner.

Stones for corners.
Stones 18 ins, long, or less, will be set with two-thirds of their

length in the ground, and those more than 18 ins, long will have three-
fourths of their length in the ground.

No stones measuring less than 504 cubic inches, or less than 12 ins.
in length or three inches in thickness will be used for corners.

Lines discontinued at Legal Corners.
No mountainous lands, or lands not classed as surveyable, will be

meandered, and all lines approaching such lands will be discontinued
at the section or quarter-section corner nearest the unsurveyed land.

JThr1c,s to be cut.
All letters and figures on posts, trees, or stones, etc., will be cut

into the object upon which they are placed. Arabic figures and plain
letters will he used for all markings.
110 Onentatwn of Uorneis

Corners referring to one, two, or four townships or sections, not
identical with standard or closing corners, will be set with their faces
directed NE. and SW., and NW. and SE., while all other corners will
be set with their sides facing the cardinal points; except corners on
boundaries of reseriations 'md prt ate land claims whsh 'a ill be set
squarely on line
111 Size of Posts, iIIiunds, etc

The sizes of wooden posts, mounds, and pits, noted in the foregoing
descriptions, will he regarded is minimum, and their dimensions will
be increased whenes er practicable, except as to height of posts out of
ground.
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Corner ALaterials.
In establishing corners, the first preference will be given to durable

stones when obtainable; then, posts; and lastly, mounds with stake
in pit.

Wood of a perishable nature will not be used for posts or stakes.
histructions to lie studied.

Deputy surveyors will carefully read, study, and familiarize them-
selves with all instructions contained in this volume, and will instruct
their assistants as to their duties before commencing work. An extra
copy of this Manual may be furnished each deputy, for the us of his
assistants.

INITIAL POINTS.

Initial points from which the lines of the public surveys are to
be extended will be established whenever necessary, under such special
instructions as may be prescribed in each case by the Commissioner of
the General Land Office. The locus of such initial points will be
selected with great care and due consideration for their prominence
and easy identification, and must be established astronomically.

An initial point should have a conspicuous location, visible from
distant points on lines; it should be perpetuated by an indestructible
monument, preferably a copper bolt firmly set in a rock ledge; and it
should be witnessed by rock bearings, without relying on anything
perishable like wood.

The initial point having been established the lines of public-land
surveys will be extended therefrom. They are classified as follows:

Class 1. Base lines and standard parallels.
Class 2. Principal and guide meridians.
Class 3. Township exteriors (or meridional and latitudinal township

boundaries).
Class 4. Subdivision and meander lines.
Only the base line and principal meridian can pass through the initial

point.
EASE LINE.

From the initial point the base line will be extended east and
west on a true parallel of latitude, by the use of transit or solar instru-
ments, as may be directed by the surveyor general in his written special
instructions. The transit will be used for the alinement of all inipor-
tant lines.

The direction of base lines will conform to parallels of latitude
and will be controlled by true meridians; consequently the correct
determination of true meridians by observations on Polaris at elonga-
tion s a matter of prime importance.

Certain reference lines, called tangents and secants, having a
known position and relation to the required parallel of latitude, will be
prolonged as straight lines. Two back and two fore sights are taken
at each setting of the instrument, the horizontal limb being revolved
180° in azimuth between the observations, in one method, taking the
mean of observations. Another method, called double back and fore
sights, is still more exact, and therefore preferable. In this process
the vertical cross-wire is fixed upon two transit points at some distance
apart, in the rear, and then reversed to set one or two new points in
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advance. This not only insures a straight line, if the transit is leveled,
but also detects the least erior of collimation.

Where solar apparatus is used in connection with a transit, the
deputy will test the instrument, whenever practicable, by comparin
its indications with a meridian determined by Polaris observations; an
in all cases where error is discovered he will make the necessary cor-
rections of his line before proceeding with the survey. All operations
will be fully described in the field notes.

The proper township, section, and quarter-section corners will
be established at lawful intervals, and meander corners at the intersec-
tion of the line with all meanderable streams, lakes, or bayous.

In order to detect errors and insure accuracy in measurement,
two sets of chainmen will be employed; one to note distances to inter-
mediate points and to locate topographical features, the other to act as
a check. Each will measure 40 chains, and in case the difference is
inconsiderable, the proper corner will be placed midway between the
ending points of the two measurements; but if the discrepancy exceed
8 links on even around, or 25 links on mountainous surface, the true
distance will be round by careful re-chaining by one party or both.

The deputy will be present when each corner is thus established,
and will record in the body of his field notes the distances to the same,
according to the measurement by each set of chainmen.

To obviate collusion between the sets of chainmen, the second set
should commence at a point in advance of the beginning corner of the
first set, the initial difference in measurement thus obtained being
known only to the deputy.

PRINCIPAL MERIDIAN.

This line shall conform to a true meridian and will be extended
from the initial point, either north or south, or in both directions, as
the conditions may require, by the use of transit or solar instruments,
as may be directed by the surveyor general in his special written instruc-
tions. The methods used for determination of directions, and the pre-
cautions to be observed to secure accuracy in measurement, are full
stated above under the title "Base Line," and will be complied wit
in every particular.

14. In addition to the above general instructions, it is required that
in all cases where the establishment of a new principal meridian seems
to be necessary to the surveyor general, he shall submit the matter,
together with his reasons therefor, to the Commissioner of the Gen
cml Land Office, and the survey of such principal meridian shall not
be commenced until written authority, together with such special
instructions as he may deem necessary, shall have been received from
the Commissioner.

STANDARD PARALLELS.

14ô. Standard parallels, which are also called correction lines, shall
be extended east and west from the principal meridian, at intervals of
24 miles north and south of the base line, in the manner prescribed for
running said line, and all requirements under the title "Base Line"
will be carefully observed. (bee page 5.)

126. Where standard parallels have been placed at intervals of 30
or 36 miles, regaidless of e-n..ting instructions, and where gross Irreg-
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ularities require additional standard lines, from which to initiate new,
or upon which to close old surveys, an intermediate correction line
should be established to which a local name may be given, e. g.,
"Cedar Creek Correction Line;" and the same will be run, in all
respects, like the regular standard parallels.

GUIDE MERIDIANS.

127. Guide meridians shall be extended north from the base line, or
standard parallels, at intervals of 24 miles east and west from the
principal meridian, in the manner prescribed for running the princi-
pal meridian, and all the provisions for securing accuracy of aline-
ment and measurement, found or referred to under the titles Base
Line and Principal Meridian, will apply to the survey of said guide
meridians. (See page 55.)

18. When existing conditions require that such guide meridians
shall be run south from the base or correction lines, they will be initi-
ated at properly established corners on such lines, marked as losing
corners.

Where guide meridians have been improperly placed at inter-
vals greatly exceeding the authorized distance of 24 miles, and standard
lines are required to limit errors of old, or govern new surveys, a new
guide meridian may be run from a standard, or properly established
closing corner, and a local name may be assigned to the same, e. g.,
"Grass Valley Guide Meridian". These additional guide meridians
will be surveyed in all respects like regular guide meridians.

TOWNSHIP EXI1IORS.

Whenever practicable, the township exteriors in a block of
land 24 miles square, bounded by standard lines, will be surveyed
successively through the block, beginning with those of the south-
western township.

The meridional boundaries of townships will have precedence
in the order of survey and will be run from south to north on true
meridians, with permanent corners at lawful distances; the latitudinal
boundaries will be run from east to west on random or trial lines, and
corrected back on true lines.

The falling of a random, north or south of the township corner to be
closed upon, will be carefully measured, and, with the resulting true
return course, will be duly recorded in the field notes.

Should it happen, however, that such random intersects the
meridian of the objective corner, north or south of said corner, or falls
short of, or overruns the length of the south boundary of the township
by more than three chains (due allowance being made for conver-
gency), said random, and, if necessary, all the exterior boundaries of
the township, will be retraced and renmeasured to discover and correct
the error.

When running random lines from east to west temporary corners
will be set at intervals of 40.00 chains, and proper permanent corners
will be established upon the true line, corrected back in accordance
with these instructions, thereby throwing the excess or deficiency
against the west boundary of the township, as required by law.

Whenever practicable, the exterior boundaries of townships
belonging to the west range, in a tract or block 24 miles square. will
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first be surveyed in succession, through the range, from south to north;
and in a similar manner, the other three ranges will be surveyed in
regular sequence.

In cases where impassable obstacles occur and the foregoing
rules can not be complied with, township corners will be established
as follows:

In extending the south or north boundaries of a township to the
west, where the southwest or northwest corners can not be established
in the regular way by running a north and south line, such boundaries
will be run west on a true line, allowing for convergency on the west
half mile; and from the township corner established at the end of such
boundary, the west boundary will be run north or south, as the case
may be. In extending south or north boundaries of a township to the
east, where the southeast or northeast corner can not be established in
the regular way, the same rule will be observed, except that such
boundaries will be run east on a true line, and the east boundary run
north of south, as the case may be. Allowance for the convergency
of meridians will be made whenever necessary.

METHOD OF SUBDIVIDI1'G.

The exterior boundaries of a full township having been prop-
erly established so far as possible, the subdivision thereof will be made
as follows:

At or near the southeast corner of the township, a true meridian will
be determined by Polaris or solar observations, and the deputy's instru-
ment will he tested thereon; then from said corner the first mile of the
east and south boundaries will be retraced, if subdivisions and survey
of the exteriors have been provided for in separate contracts; but, if
the survey of the exterior and subdivisional lines are included in the
same contract, the retracements referred to will be omitted. All dis-
crepancies resulting from disagreement of bearings or measurements
will be carefully stated in the field notes.

The meridional sectional lines will be made parallel to the range
line or east boundary of the township, by applying to the bearing of
the latter a small correction, dependent on the latitude, taken froni the
following table, which gives, to the nearest whole minute, the conver-
gency of two meridians 6 miles long and from 1 to 5 miles apart; and
supplies directly the deviation of meridional section lines west of north,
when the range line is a true meridian. Add the correction to the
bearing of the range line, if the same is west of north, but subtract
when it bears east of north.

TABLE 11.Corrections ftr Convergency within a Toicnship.

Latitude.
Correction to be applied to bearing of range lines

at a distance of-

1 mile. 2 miles. 3 miles. 4 miles. 5 miles.

0 0 p F p F P

ntols 1 1 2 2 3
35to40 1 1 2 3 3
40to45 1 2 2 3 4
45to50 1 2 3 4 5
aOtOtS 1 2 3 5 6
5StoCO 1 3 4 5 7
60to65 2 3 5 7 8

2 4 6 8 10
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Example.Latitude, 47°. liange line bears N. 002P E.; then paral-
lel meridional section lines will be run as follows:

From the corner for sections-
35 and 36, N. 0° 1' E.
34 and 35, north.
33 and 34, N. 0° 1' W.
32 and 33, N. 0° 2' W.
31 and 32, N. 0° 3' W.

After testing his instrument on the true meridian thus deter-
mined, the deputy will commence at the corner to sections 35 and 36,
on the south boundary, and run a line parallel to the range line, estab-
lishing at 40.00 chains, the quarter-section corner between sections 35
and 36, and at 80.00 chaiis the corner for sections 25, 26, 35, and 36.

From the last-named corner, a random line will be run east-
ward, without blazing, parallel to the south boundary of section 36, to
its intersection with the east boundary of the township, placing at 40.00
chains from the point of beginning, a post for temporary quarter-sec-
tion corner. If the random line intersects said township boundary
exactly at the corner for sections 25 and 36, it will be blazed back and
established as the true line, the permanent quarter-section corner being
established thereon, midway between the initial and terminal section
corners.

When the objective corner is in sight from the starting corner,
or the deputy has evidence of its location to prove that a different
random course would fall closer to the corner, he may use such changed
course for his random. A line may be run as a "random for distance
only," when the course is certain.

If the random intersects said township boundary to the north
or south of said corner, the falling (see "Limits," page 66) will be
carefully measured, and from the data thus obtained, the true return
course will be calculated, and the true line blazed and established and
the position of the quarter-section corner determined, as directed above.

The details of the entire operation will be recorded in the field notes.
Having thus established the line between sections 25 and 36,

from the corner for sections 25, 26, 35, and 36, the west and north
boundaries of sections 25, 24, 13, and 12, will be established as directed
for those of section 36; with the exception that the random lines of
said north boundaries will be run parallel to the established south
boundaries of the sections to which they belong, instead of the south
boundary of section 36; e. g., the random line between sections 24
and 25 will be run parallel to the established south boundary of sec-
tion 25, etc.

Then, from the last established section corner, i. e., the corner
of sections 1, 2, 11, and 12, the line between sections 1 and 2 will be
projected northward, on a random line, parallel to the east boundary
of the township, setting a post for temporary quarter-section corner at
40.00 chains, to its intersection with the north boundary of the town-
ship. If the random intersects said north boundary exactly at corner
for sections 1 and 2, it will be blazed back and established as the true
line, the temporary quarter-section corner being established perma-
nently in its original position, and the fractional measurement thrown
into that portion of the line between said corner andthe north bound-
ar of the township

If howe er, 'said random intersects the north boundary of the town
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ship, to the east or west of the corner for sections 1 and 2, the conse-
quent falling will be carefully measured, and from the data thus obtained
the true return course will be calculated U and the true line established,
the permanent quarter-section corner being placed upon the same at
40.00 chains from the initial corner of the random line, thereby throw-
ing the fractional measurement in that portion lying between the
quarter-section corner and the north boundary of the township.

When the north boundary of a township is a base line or stand-
ard parallel, the line between sections 1 and 2 will be run parallel to
the range line as a true line, the quarter-section corner will be placed
at 40.00 chains, and a closing, corner will be established at the point of
intersection with such base or standard line; and in such case, the dis-
tance from said closing corner, to the nearest standard corner on such
base or standard line, will be carefully measured and noted as a con-
nection line.

Each successive range of sections progressing to the west, until
the fifth range is attained, will be surveyed in a similar manner; then,
from the section corners established on the west boundary of said range
of sections, random lines will he projected to their intersection with the
west boundary of the township, and the true return lines established
as prescribed for the survey of the first or most eastern range of sec-
tions, with the exceptiqn that on the true lines thus established the
quarter-section corners will be established at 40.00 chains from the
initial corners of randoms, the fractional measurements being thereby
thrown into those portions of the lines situated between said quarter-
section corners and the west boundary of the township.

The following general requirements are reiterated for emphasis:
The random of a latitudinal section line will always be run parallel

to the south boundary of the section to which it belongs, and with the
true bearing of said boundary; and when a section has no linear south
boundary, the random will be run parallel to the south boundary of the
range of sections in which it is situated, and fi'actwnal true lncs will
be run -in a similar manner.b

The deputy is not required to complete the survey of the first
range of sections from south to north before conimencing the survey
of the second or any subsequent range of sections, but the corner on
which any random line closes shall have been previously established by
running the line which determines - its position, except as follows:
Where it is impracticable to establish such section corner in the regu-
lar manner, it will be established by running the latitudinal section
line as a true line, with a true bearing, determined as above directed
for random lines, setting the quarter section corner at 40.00 chains and
the section corner at 80.00 chains."

Quarter-section corners, both upon meridional and latitudinal
section lines, will be established at points equidistant from the corre-
sponding section corners, except upon the lines closing on the north
and west boundaries of the township, and in those situations the quar-
ter-section corners will always he established at precisely forty chains
to the north or west (as the case may be) of the respective section cor-
ners from which those lines respectively start, by which procedure the
excess or deficiency in the measurements will be thrown, according

See Table XI and rules, pages 118 and 119.
b5 Plate III, between sections 7 and 18, and 17 and 20.
See Plate Ill, between sections 8 and 17.
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to law, on the extreme tier or tange of quarter sections, as the ease
may be.

Where by reason of impassable objects only a portion of the
south boundary of a township can be established, an auxiliary base
line (or lines, as the case may require) will be run through the portion
which has no linear south boundary, first random, then corrected, con-
necting properly-established corresponding section corners (either inte-
rior or exterior) and as far south as possible; and from such line or
lines, the section lines will be extended northwardly in the usual man-
ner, and any fraction south of said line will be surveyed in the oppo-
site direction from the section corners on the auxiliary base thus
established. (See Plate II, figs. 3, 4, and 5.)

Where by reason of impassable objects or other reasons no
part of the south boundary of a township can be regularly established,
the subdivision thereof will proceed from north to south and from east
to west, thereby throwing all fractional measurements and areas against
the west boundary, and the meanderable stream or other boundary
limiting the township on the south.

If the east boundary is without regular section corners and the north
boundary has been run eastwardly as a true line, with section corners
at regular intervals of 80.00 chains, the subdivision of the township
will be made from west to east, and fractional measurements and areas
will be thrown against the irregular east boundary.

When the proper point for the establishment of a township or
section corner is inaccessible, and a witness corner can he erected upon
each of the two lines which approach the same, at distances not exceed-
ing twenty chains therefrom, said witness corners will be properly
established, and the half miles upon which they stand will be recog-
nized as surveyed lines.

The witness corner will he marked as conspicuously as a section cor-
ner, and bearing trees will be used wherever possible.

The deputy will be required to furnish good evidence that the section
corner is actually inaccessible.

Where impassable precipices, deep canyons, or lands otherwise
quite unsurveyable, prevent the extension of regular lines, deputies
are not authorized to set meander corners, nor to meander the line
separating lands that can be traversed from those that can not. In
place of meandering, they are to set witness corners on line, near the
intersection of section lines with the brink or foot of the impassable
cliffs, or at the margin of the impracticable marsh, to represent an
inaccessible regular section or quarter-section corner if within twenty
chains. Such quarter sections thus marked may be platted as sur-
veyed.

Where a large or desirable tr.tct is found to have its accessible
section lines too short to justify the erection of such witness corners,
and to render it regularly surveyed, offset lines may be run on lines
of legal subdivision, far enough to show, by necessary 'witness cor-
ners, the 40-acre tracts that would otherwise have been excluded from
survey.

The topographic sketches of mesas and impassable canyon regions,
returned by. deputies, will show as nearly as practicable the location of
these features and their margins; and where possible the corners on
opposite sides of a canyon should be connected by triangulation at lenst
once in each township.
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MEANDERING.

The running of meander lines has always been authorized in
the survey of public lands fronting on large streams and other bodies
of water, but does not appear to have been proper in other cases. The
mere fact that an irregular or sinuous line must be run, as in case of
a reservation boundary, does not entitle it to be called a meander line
except where it closely follows a stream or lake shore. The legal
riparian rights connected with meandered lines do not apply in case of
other irregular lines, as the latter are strict boundaries.

Lands bounded by waters are to be meandered at mean high-
water mark. This term has been defined in a State decision (47 Iowa,
370) in substance as follows: High water mark in the Mississippi River
is to be determined from the river bed; and that only is river bed
which the river occupies long enough to wrest it from vegetation.

In another case (14 Penn. St. 59) a bank is defined as the continuous
margin where vegetation ceases, and the shore is the sandy space
between it and low-water mark.

Numerous decisions in State and II. S. Supreme Courts, assert the
principle that meander lines are not boundaries defining the area of
ownership of tracts adjacent to waters. The general rule is well set
forth (10 Iowa, 549) by saying that in a navigable stream, as the Des
Moines River in Iowa, high-water mark is the boundary line. When by
action of the water the river bed changes, high-water mark changes
and ownership of adjoining land changes with it. The location of
meander lines does not affect the question.

Inasmuch as it is not practicable in public-land surveys to
meander in such a way as to follow and reproduce all the minute wind-
ings of the high-water line, the U. S. Supreme Court has given the
principles governin the use and purpose of meandering shores, in its
decision in a noted case (R. R. Co. v. Schurmeier, 7 Wallace, 286-7) as
follows:

Meander lines are run in surveying fractional portions of the public lands border-
ing on navigable rivers, not as boundaries of the tract, but for the purpose of defin-
ing the sinuosities of the banks of the stream, and as the means of ascertaining the
quantity of land in the fraction subject to sale, which is to be paid for by the pur-
chaser. In preparing the official plat from the field notes, the meander line is repre-
sented as the border line of the stream, and shows to a demonstration that the water-
course, and not the meander line as actually run on the land, i the boundary.

In cases where the deputy finds it impossible to carry his meander
line along mean high-water mark, his notes should state the distance
therefrom, and the obstacles which justify the deviation.

Proceeding down stream, the bank on the left hand is termed
the left bank and that on the right hand the right bank. These terms
will be universally used to distinguish the two banks of a river or
stream.

Navigable rivers, as well as all rivers not embraced in the class
denominated " navigable," the right-angle width of which is three
chains and upwards, will be meandered on both banks, at the ordinary
mean high-water mark, by taking the general courses and distances of
their sinuosities, and the same will be entered in the field book. Rivers
not classed as navigable will not be meandered above the point where
the average right-angle width is less than three chains, except that
streams wIiich are less than three chains wide and which are so deep,



INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 63

swift and dangerous as to be impassable through the agricultural sea-
son, may be meandered, where good agricultural lands along the shores
require their separation into fractional lots for the benefit of settlers.
But such meander surveys shall be subject to rejection if proved unnec-
essary by field inspection.

Shallow streams, without any well-defined channel or perma-
nent banks, will not he meandered; except tide-water streams, whether
more or less than three chains wide, which should be meandered at ordi-
nary high-water mark, as far as tide-water extends.

At every point where either standard, township, or section lines inter-
sect the bank of a navigable stream, or any meanderable shore, corners
will be established at the time of running these lines. Such corners
are called meander corners, and the deputy will commence at one of
these corners, follow the bank or boundary line, and take the bearing
and measure the length of each course, from the beginning corner to
the next meander corner.

All courses reported are to be compass courses, taken or counted
from the meridian, and not from a latitudinal line; and "transit angles"
showing only the amount of deviation from the preceding course, are
not allowed in field notes of meanders.

For convenience of testing by traverse, the courses of meander
lines should be given by the nearest quarter degree. As meandered
lines are not strict boundaries, this method will give results with
approximate accuracy for good closings within the limits of a section.
Meander lines will be examined in the field as well as rectangular
lines, before acceptance.

All meanders should he traversed before leaving the vicinity,
and if misciosure is found, indicating error in measurement or in
reading courses, the lines must be re-meandered.

The crossing distance between meander corners on same line,
and the true bearing and distance between corresponding meander
corners, will be ascertained by triangulation or direct measurement,
in order that both shores may be protracted. The particulars will be
given in the field notes.

For convenience of platting and computation, the deputy is
required to use in meanders distances having whole chains, or mul-
tiples of ten links, with odd links only in closing distances.

The meanders of all lakes, navigable bayous, and deep ponds
of the area of twenty-five acres and upwards, will he commenced at a
meander corner and continued, as above directed for navigable streanis;
from said corner, the courses and distances of the entire margin of the
same, and the intersections with all meander corners established
thereon, will be noted.

All streams falling into the river, lake, or bayou will be noted,
and the width at their mouths stated; also, the position, size, and
depth of springs, whether the water be pure or mineral; also, the
heads and mouths of all bayous; all islands, rapids, and bars will bc
noted, with intersections to their tipper and lower ends, to establish
their exact situation. The elevation of the banks of lakes, bayous,
and streams, the height of falls and cascades, and the length and fall
of rapids will be recorded in the field notes.

To meander a lake or deep pond lying entirely within the
boundaries of a section, two lines will he run from the two nearest
corners on different sides of such lake or pond, the courses and lengths
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of which will be recorded, and if coincident with unsurveyed lines of
legal subdivisions, that fact will also be stated in the field notes, and
at each of the points where said lines intersect the margin of the pond
or lake, a special meander corner will be established as above directed.

A special meander corner is one established on a line of legal subdi-
vision, not a standard, township, or section line.

167. The relative position of these points being thus definitely fixed
in the section, the meandering will commence at one of them and be
continued to the other, noting the intersection, and thence to the
beginning. The proceedings are to be fully entered in the field notes.

188. Meander lines will not be established at the segregation line
between dry and swamp or overflowed land, but at the ordinary high-
water mark of the actual margin of the rivers or lakes on which such
swamp or. overflowed lands border.

The precise relative position of an island, in a township made
fractional by a river or lake in which the island is situated, will be
determined by triangulation from a special and carefully measured
base line, initiated upon the surveyed lines, on or near the lake or
river bank on the mainland, so as to connect by course and distance
on a direct line, the meander corner on the mainland with the corre-
sponding point on the island, where the proper meander corner will
be established.

In making the connection of an island lying entirely within a
section, with the mainland, a special base will be measured from the
most convenient meander corner, and from such base, the location of
an auxiliary meander corner (that is, one not on a line belonging to
the system of rectangular surveying see page 48) will be determined
by triangulation, at which the meancers of the island will be initiated.

In the survey of lands bordering on tide waters, meander cor-
ners may be temporarily set at the intersection of the surveyed lines
with the line of mean high tide, but no monument should be placed in
a position exposed to the beating of waves and the action of ice in
severe weather. In all such cases, the rule given in section 90 must
be observed, by establishing a witness corner on line at a secure point
near the true point for the meander corner.

17g. The field notes of meanders will show the dates on which the
work was performed, as illustrated in the specimen notes, page 186.
The field notes of meanders will state and describe the corner from
which the meanders commenced, and upon which they closed, and will
exhibit the meanders of each fractional section separately; following,
and composing a part of such notes,. will be given a description of te
land, timber, depth of inundation to which the bottom is subject, and
the banks, current, and bottom of the stream or body of water mean-
dered. The utmost care will be taken to pass no object of topography,
or change therein, without giving a particular description thereof in
its proper place in the notes of the meanders.

SUMMARY OF OBJECTS AND DATA INTi}i5E(J11D BY TUE LINE OR IN
ITS VICIMTY, TO BE NOTED

173 1 The precise course and length of eseiy line run, noting all
necessary offsets therefrom, with the reasOn for making them, and
method employed.
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The kind and diameter of all bearing trees, with the course and
distance of the same from their respective corners; and the precise
relative position of witness corners to the true corners.

The kind of materials of which corners are constructed.
Trees on line. The name, diameter, and distance on line to all

trees which it intersects.
Intersections by line of land objects. The distance at which the

line intersects the boundary lines of every reservation, town site, dona-
tion claim, Indian allotment, settler's claim, improvement, or rancho;
prairie, bottom land, swamp, marsh, grove, and windfall, with the
course of the same at all points of intersection; also, the distances at
which the line begins to ascend, arrives at the top, heins to descend,
and reaches the foot of all remarkable hills and riges, with their
courses, and estimated height in feet, above the level land of the sur-
rounding country, or above the bottom lands, ravines, or waters ticar
which they are situated. Also, distance to and acro3s large ravines,
their depth and course.

Intersections by line of water objects. All rivers, creeks, and
smaller streams of water which the line crosses; the distances meas-
ured on the true line to the bank first arrived at, the course down stream
at points of intersection, and their widths on line. In cases of nan-
gable streams, their width will be ascertained between the meander
corners, as set forth under the proper head.

The land's surfacewhether level, rolling, broken, hilly, or moun-
tainous.

Thesoilwhetherrocky, stony, sandy,clay. etc., andalsowhether
first, second, third, or fourth rate.

Timberthe several kinds of timber and undergrowth, in the
order in which they predominate.

Bottom landsto be described as wet or dry, and if subject to
inundation, state to what depth.

Springs of waterwhether fresh, saline, or mineral, with the
course of the streams flowing from them.

Lakes and pondsdescribing their bank.s and giving their height,
and whether it be pure or stagnant, deep or shallow.

improvements. Towns and villages; houses or cabins, fields, or
other improvements with owners' names; mill sites, forges, and fac-
tories, U. S. mineral monuments, and all corners not belonging to the
system of rectangular surveying; will be located by bearing and dis-
tance, or by intersecting bearings from given points.

Coal banks or beds; peat or turf grounds; minerals and ores;
with particular description of the same as to quality and extent, and
all diggings therefor; also salt springs and licks. All reliable informa.-
tion that can be obtained respecting these objects, whether they be on
the line or not, will appear in the general description.

Roads and trails, with their directions, whence and whither.
Rapids, cataracts, cascades, or falls of water, with the estimated

height of their fall in feet.
Precipices, caves, sink holes, ravines, remarkable crags, stone

quarries, ledges of rocks, With the kind of stone they afford.
Natural curiosities, interesting fossils, petrifactions, organic

i'emains, etc.; also all ancient works of art, such as mounds, fortifica-
tions, embankments, ditches, or objects of like nature.

18791-02-5
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19. The magnetic declination will be incidentally noted at all points
of the lines being surveyed, where any material change in the same
indicates the probable presence of iron ores; and the position of such
points will be perfectly identified in the field notes.

PRESCRIBED LIMITS FOR CLOSINGS AND LENGTHS OF LINES.

if in running a random township exterior, such random exceeds
or falls short of its proper length by more than three chains, allowing
for convergency, or falls more than three chains to the right or left of
the objective point (or shows a proportionate error for lines of greater
or less length than six miles), it will be re-run, and if found correctly
run, so much of the remaining boundaries of the township will be
retraced, or resurveyed, as may be found necessary to locate cause of
misclosure.

Every meridional section line, except those which terminate
upon a fractional side of a township, will be 80 chains in length, with-
out allowance of 50 links per mile for difference of measure, or any
other allowance beyond a small reasonable discrepancy according to
the nature of the surface, to be determined after examination.

The random meridional or latitudinal lines through a tier or
range of fractional sections shall fall within 50 links of the objective
corners, and a greater falling will indicate negligence or error.

The actual lengths of meridional section lines through a frac-
tional north or south tier of sections shall be within 150 links of their
theoretical length. The latter will be determined from the given
lengths of meridional boundaries on the east and the west range lines.

Each latitudinal section line, except in a fractional east or west
range of sections, shall be within 50 links of the actual distance estab-
lished on the roverning north or south boundary of the township for
the width of tie same range of sections.

The north boundary and the south boundary of any section,
except in a fractional range, shall be within 50 links, of equal length.

The meanders within each fractional section or between any
two successive meander corners, or of an island or lake in the interior
of a section, should close by traverse within a limit to be determined
by allowing five-eighths of a link for each chain of such meander line.
This rule does not apply to irregular boundaries of reservations or
private claims, except as far as the same are natural water boundaries.
The total misciosure of meanders will not be permitted to exceed 150
links, except in large private land claims, which are governed by a
different rule and limit. (See section 153.)

In clusing upon accepted surveys, when irregularities beyond
the allowable limits are developed, either in the length or direction of
the closing lines, closing corners will be set, with quarter-section
corners at 40 chains from the last interior section corner;

1S And, in gener'il, when conditions are met which lesult in a
random line being defective, either in length or direction, such pro-
cedure will be tdopted ts will secure the grettest number of ne
rectangular legal subdivisions, without diiturbing the condition of
accepted surveys.

FIELD NOTES.

183 The proper blank books foi original field noteq will he fur-
nished by the surveyor general, and in such books the deputy surveyor
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will make a faithful, distinct, and minute record of everything done
and observed by himseff and his assistants, pursuant to instructions,
in relation to running, measuring, and marking lines, establishing
corners, etc., and present, as far as possible, full and complete topo-
graphical sketches of all standard and exterior lines, drawn to the
usual scale for township exteriors. These "original field notes" are
not necessarily the entries made in the field, in the deputy's pocket
note books called tablets; but they are to be fully and correctly writ-
ten out in ink, from such tablets, for the permanent record of the
work. Tablets should be so fully written as to verify the original
field notes whenever the surveyor general requires them for inspec-
tion.

A full description of all corners belonging to old surveys,.
from which the lines of new surveys start, or upon which they close,
will in all cases be furnished the deputy from the surveyor general's
office, when authority is given for commencing work; then, if the old
corners are found to agree with said descriptions, the deputy will
describe any one of them in this form, "which is a - firmly set,
marked and witnessed as described by the surveyor general;" but,
should a corner not answer the description supplied, the deputy will
give a full description of such corner and its accessories, following
the proper approved form given in these instructions.

A full description of each corner established under any one
contract will be given once only; subsequent reference to such corner
will be made in the form, "heretofore described," or "the corner of
sections 2, 3, 10, and 11," as the case may require.

In all cases where a corner is reestablished, the field notes will
describe fully the manner in which it is done.

The field notes of the survey of base, standard, and meridian
lines will describe all corners established thereon, how established, the
crossings of streams, ravines, hills, and mountains; character of soil,
timber, minerals, etc.; and after the description of each township
corner established in running such lines, the deputy will note partic-
ularly in the "general description" the character of townships on each
side of the lines run.

1ST. The field notes of the survey of exterior boundaries of town-
ships will describe the corners and topography, as above iequired,
and the "general desciiption" at the end of such notes will describe
the townships as fully as possible, and also state whether or not they
should be subdivided.

The field notes of the subdivisional survey of townships will
describe the corners and topography as above required, and the "gen-
eral description" at the end of such notes will state minutely the
character of the land, soil, timber, etc., found in such townships.

The topography will be given on the true line in all eases, and will
be takexi correctly, not estimated or approximated.

With the field notes of the survey of base lines and stand-
ard parallels, and principal and guide meridians forming a tract 24
miles square (see page 20 and Plate II), including those of the township
exteriors therein, the deputy will submit a diagram of the lines sur-
veyed, drawn to a scale of half an inch to one mile, upon which will
be written the true bearings and lengths of all surveyed lines, except
the lengths of those which are actually 40.00 or 80.00 chains. These
diagrams s ill exhibit all watet courses, with the direction of each
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indicated by an arrow head pointing down stream; also, the intersec-
tion of the lines with all praiHes, marshes, swamps, ravines, lakes,
ponds, mountains, hills, and all other natural or artificial topographical
features mentioned in the field notes, to the fullest extent possible.

With the special instructions for making subdivisional surveys
of townships into sections, the deputy will be furnished by the sur-
veyor general with blank township diagrams drawn to a scale of one
inch to forty chains, upon which the true bearings and lengths of the
township and section lines, from which the surveys are to be projected,
or upon which they are to close, will be carefully marked; and on such
diagrams the deputy who subdivides will make appropriate sketches of
the various objects of topography as they occur on his lines, so as to
exhibit not only the points of intersection therewith, but also the
directions and relative positions of such objects between the lines, or
within eavh section, as far as practicable, so that every topographical
feature may be properly completed and connected in the showing.

Triangulations, offsets, or traverses, made to determine distances
that can not be directly measured, such as those over deep streams,
lakes, impassable swamps, caflons, etc., will be made on the random
lines (see pages 24 and 121), when random lines are run. All particulars
will be fully stated in the field notes.

The exhibition of every mile of surveying, whether on standard,
township, or subdivision lines, and the meanders in each section, will
be complete in itself, and will be separated from other records by a
black line drawn across that part of the page containing the body of
notes. The description of the surface, soil, minerals, timber, under-
growth, etc., on each mile of line will follow the notes of survey of
such line, and not be mingled with them.

Particular care will be taken to record at the end of each mile the
number of chains of mountainous land, heavily timbered land, or land
covered with dense undergrowth. (See section 395.)

The date of each day's work will immediately follow the notes
thereof.

Near the end of the field notes of exteriors and immediately
before the "general description," the deputy surveyor will add, in the
form shown in specimen field notes (page 155), a tabular statement of
the latitude and departure of all boundary lines of the township,
derived from a traverse table, and will give the totals, and the errors
in latitude and departure; said errors ball in no case exceed three
chains, the prescribed limit for the falling of the random north boundary
of a township. If a part or the whole of one or more boundaries is
made up of meander lines, the northings, southings, eastings, and
westings of the full section lines, nearest said meanders, will replace
the missing N., S., E., or W. township lines, as the case may require,
thereby presenting the errors of said boundaries of a closed survey.

If all the exterior lines have been surveyed by the deputy, the
bearings and distances for the table will be taken from his own notes.
In a case where some of the boundaries have been surveyed under
another contract, the deputy will use the bearings and distances sup-
plied by the surveyor general, in connection with those of his own
lines; and, if errors exceed the allowance of three chains, specified in
paragraph 1 of the "Prescribed Limits", the deputy will determine
by retraeement where the error occurs, correct the same before he
leaves the field, and plaum the table in his original field notes
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195. Besides the ordinary notes taken on line (and which will
always be written down on the spot, leaving nothing to be supplied
by memory), the deputy will subjoin, at the conclusion of his book,
such further description or information touching any matter or thing
connected with the township (or other) survey which he may be able
to afford, and may deem useful or necessary to be knownwith a gen-
eral description of the township in the aggregate, as respects the face
of the country, its soil and geological features, timber, minerals,
waters, settlements, etc.

19g. Following the general description of the township will be
placed "A list of the names of the individuals employed to assist in run-
ning, measuring, and marking the lines and corners described in the
foregoing field notes oi township No. of the base line of range
No. of the meridian, showing the respective capacities
in which they acted."

AFFIDAVITS TO FIELD NOTES.

The forms of official oaths required to be taken by deputy
surveyors and assistants, and attached to their field notes, are exempil-
fled in the specimen field notes, pages 144 and 145.

There may be several books of one class of lines covered by one set
of oaths, which must distinctly specify the work they are intended to
cover. WThen the contract comprises several books of returns, they,
as well as transcripts of the same, are to be lettered in proper seq nence,
A, B, etc., on the title pages. Any book not containing the affidavits
must show by a final note where to find the oaths covering that por-
tion of the contract, as "Final affidavits in book D."

When the work of two deputies is recorded in the returns
under one contract, each hook must show clearly what lines were sur-
veyed by each deputy. Wherever one deputy's work ceases and
another begins in the same book, the name of the former must be
inserted at the end of his part of the notes.

The final oath of the deputy surveyor will be taken before
the TI. S. surveyor general for the State or Territory in which the
survey is executed, or before any other officer authorized by the laws
of the United States or by the municipal authorities, to administer
land oaths, except notaries public.

It is preferable that both preliminary and final oaths of assistants
should be taken before some officer duly authorized to administer
oaths other than the deputy surveyor. In cases, however, where
great delay, expense, or inconvenience would result from a strict com-
pliance with this rule, the deputy surveyor is authorized to administer
the necessary oaths to his assistants, but in each case where this is
done, he will submit to the proper surveyor general, a full written
report of the circumstances which requires his stated action.

The deputy will transmit the held notes duly attested and the
required sketches to he surveyor general at the earliest practicable
date after completion of his work in the field. Said original field
notes will be filed in the office of the surveyor general as a part of its
permanent records, subject only to the direction of the Commissioner
of the General Land Office; and no changes whatever will be made in
said original field notes, after they have been filed in the surveyor
general's office, without perzrnasion of the Comnnsszoner
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The delivery of the field notes and sketches to the surveyor general's
office for examination, constitutes the filing of the deputy's returns,
which must at that time include his final oath. The surveyor general
will record the date of such filing. (See page 15.)

The field notes, each book bearing the written approval of
the surveyor general, will be substantially bound in volumes of suit-
able size and retained in the surveyor general's office. Certified tran-
scripts of said field notes will be prepared at the earliest practicable
date, as follows:

The field notes of the survey of base lines and standard paral-
lels, of principal and guide meridians, of township exteriors, and of
subdivision and meander lines, will be written in separate books. A
complete set of preliminary and final oaths ¶vill be attached to the
field notes of each class of lines. (See page 55.) No adhesive mate-
rial of any kind will be used to fasten leaves or covers. Cut or muti-
lated leaves, or slips, will not be inserted.

The field notes of subdivisions will be written in a separate
book for each township; the preliminary oaths of the assistants
employed in making said subdivisions will be prefixed to the first book,
and their final oaths will be attached to the last book of the series,
arranged in the order of dates.

The first or title page of each book of field notes will describe
the subject matter of the same, the locus of the survey, by whom sur-
veyed, number and date of contract, and the dates of commencement
and completion of the work.

The second page of each book of field notes will contain the
names and duties of the assistants employed on the surveys recorded
therein; the index will be placed on the same or following page.

Whenever a new assistant is employed, or the duties of any
one of them changed, such fact will be stated in an appropriate entry
immediately preceding the notes taken under such changed arrange-
ments.

No abbreviations or contractions of words are allowable, except
as enumerated on page 26 or as shown in the specimen field notes.

All transcripts of field notes, made out as herein directed, will
be written on official field-note paper, foolscap size (pages 13 X 8i
inches), in a bold, legible hand, or type-written, preserving the mar-
ginal spaces intact for binding, and as nearly as possible without era
sures or interlineations; such transcripts of any series of surveys,
included in one account forwarded to the General Land Office, will be
securely put up for mailing, at the office of the surveyor general, prior
to transmission. -

SPECIAL INSTRUt7I'IONS TO DEPUTY SURVEYORS.

One of the most important duties to be performed by the sur-
veyor general is to provide the deputy surveyor with Special Instruc-
tions, in connection with the contract, prepared in accordance with
law, -which instructions will not consist of directing attention to cer-
tain paragraphs in this Manual, reiteration of its requirements, and
printed directions of- a general nature; but they will in all cases be
specific in chartiter, with all neces.ary detailed statements setting
forth what the deputy is to do md how the woik is to be performed
Before making out special instructions, the sur eyor general will cause
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a thorough examination to be made of the held notes ail plats of
older surveys of standard and township lines upon which the deputy
is to base his work, and give him full infornmtiowhoth written and
graphicof the exact condition 0f adjoining surveys, with all irregu-
larities that may be found, carefully and clearly noted; with all neces-
sary. instructions for his guidance if he finds everything as it should
be, and, in addition, full advice as far as practicable what to do in case
the surveys on the ground are not as represented in the old notes.

If the contract includes exterior lines, the surveyor general
will specify in detail where the deputy is to commence, in what order
and in what direction he is to run the lines, and provide for his use
one or more diagrams, drawn to a scale of one inch or one-half inch to
one mile, giving full and accurate information in regard to lengths
and bearings of all lines of old surveys, from which he is to work, or
upon which he is to close. The diagrams will be made in triplicate,
one copy for the General Land Office, one for the deputy, and one to
be retained; they max- he either original drawings, or blue prints or
tracings therefrom. In no ease must the deputy be sent into the field
without full and accurate information in regard to all irregularities on
the records which will affect the extent or accuracy of his survey.

SPECIMEN FIELD NOTES.

[See Plates II and III.]

Specimen field notc Nos. 1, 2, 3, 4, and 5, illustrate, respec-
tively, the method and order to be followed in the survey of standard
parallels, guide meridians, and township exteriors; resurvey of town
ship exteriors; and the subdivision of a township into sections and
quarter sections.

The attention of every deputy surveyor is particularly directed to
these specimens, as indicating not only the method liv which his work
will be condn.,tcd. hut also the form, order, language. etc., in which
his field notes will be prepared for the office of the surveyor general,
and such specimens will be deemed a part of these instructions; and
any departure from their details, in cases where the circumstances are
analogous in practice, will he regarded as a violation of his contract
and oath.

DIAGRAM OF TOWNSHIP EXTERIORS.

The title, certificate, and remarks on Plate II, with the speci-
men field notes Sos. 1, 2, and 3, will fully explain the drawing desig-
nated "Township Exteriors."

In all caseS the course and length of each township boundary will
be clearly stated on the diagram of exteriors; and when any township
boundary entered on the diagram, surveyed under the current con-
tract or a prior one, departs front the true meridian or proper latitude
curve, or falls short or exceeds its proper length, by an amount in
excess of the prescribed limits of 21' of arc and three chains to six
miles, the actual position and extent of such township boundary will
b* griphiealls exhibited on the diagrim, well a by htring tnd
lencrth recorded in the field notes. Where exteriors are surveyed or
resLirveed1n connection sith uhdI%I1on work, a p.tratediagramof
such exteriors is required.
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SPECIMEN TOWNSHIP PLAT.

Plate III illustrates the subdivision of a township into sections
and quarter sections; the record of said subdivision being given in
detail in specimen field notes No. 5.

Each township plat will be prepared in triplicate. One pint!, con-
sidered the original, will be retained as the record in the office of the
surveyor general; the duplicate will be transmitted to the General Land
Office; and the triplicate, after acceptance and permission given by the
Commissioner, will he filed in the United States land office of the
proper district. These pints will not be altered or added to, and any
changes (beyond correction of clerical errors) authorized by the Com-
missioner, will be shown upon a supplemental piat or diagram, prepared
in triplicate.

The plats will be prepared as nearly as possible in accordance
with the specimen plat designated "Plate 111." The use of nIl fluids,
except a preparation of India ink of good quality, will be avoided by
the draughtsman in delineations relating to the public surveys. All
lines, figures, etc., will be sharply defined. All lettering on the plats
will be clear and sharp in outline and design, and lack; ornamentation
of any kind is prohibited. These requirements are necessary in order
that everything shown upon original pints may be fairly reproduced in
making photolithographic copies of the same.

Surveyors general will require that the specimen pint shall be closely
followed, in order that uniformity of appearance and expression of draw-
ing representing the publie land surveys may be attained.

All township plats are to be drawn to a uniform scale of 1 inch to
40 chains, United States standard, and diagrams of exteriors to a scale
of 1 inch to 10 chains.

Pints will not be trimmed. A margin of three inches for bind-
ing will be preserved on the left-hand side of each pint. Each pint
will be certified by the surveyor general, with table annexed, according
to the form on Plate III, and will exhibit the area of public land, water
surface, townsite, private land claims, and mineral claims, with the total
area of the township.

All towns, settlements, permanent buildings, private clainis, reserva-
tions, water courses, ditches, lakes, islands, mountains, buttes, caflons,
roads, railroads, telegraph lines, canals, etc., will be shown upon the
pints and designated by proper names where such are known.

The names of natural features will be correctly given according to
accepted usage. Surveyors are not authorized to report names of their
own selection, but will give those in use, or leave 'the lake, stream, or
peak unnamed. The "U. S. Board on Geographic Names" is the
authority upon these matters.

Topography, such as ridges, valleys, streams, dry runs, acequias,
trails, plateaus, marshes, etc., will if possible be connected across sec-
tions. All water ditches or acequias will be shown and designated as
such, without reference to ownership. Timbered areas, large or small,
will not be left blank like open country.

Dry runs will be shown by broken or dotted lines, and actual
water courses by continuous lines. Where it is difficult for the deputy
to decide whether to consider it a water course or not, the words "dry
an," "water in holes," or other explanation may be inserted, as the

location of water in a dr country is an important feature The former
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practice of representing dry swales by full black lines like those used
for running streams will not be continued.

Where heavy topographical details are to be drawn, first insert
the figures and letters, and avoid obscuring them by subsequent marks.

Draftsmen should not lose sight of the fact that their work is to be
reproduced at this office in the form of photolithographic copies for
all future applicants; and that imperfect characters, weak lines, and
diluted india ink are not compatible with good copying by that process.
Use dense black ink in all instances, and avoid brush shading.

Where a surveyed line between sections is broken into two or
more portions by intervening corners, the fractional distances will be
fully given. Leave no such distance to be computed by the reader.
This need not, however, apply where a connection distance is shown at
a closing corner on township line.

The table at bottom of plat will be filled out, so as to show how
and when each exterior line was surveyed, as well as the subdivisions,
thus: "S. Boundary," "W. Boundary," and "N. and E. Boundary,"
may fill three lines describing work under three separate contracts.

The number of the contract will always be conspicuously shown on
the pint, and on the title page of transcripts. Its frequent omission is
a source of annoyance. See table in Plate III.

Lines not actually run, but extended by offsetting around impass-
able obstacles, are to be dotted or broken lines, as shown on sections
16, 21, and 22, in the specimen plat.

Township pints will show the complete condition of all their
exteriors, including all closing and standard corners, connecting dis-
tances, offsets, and topography. A line common to two townships will
be drawn with equal completertess for both, as far as approved sur-
veys permit.

A township rendered fractional by an adjacent reservation or pri-
vate land grant, will have the intervening boundary properly lettered,
and the mile posts and connecting distances shown. The blank area
will show its proper designation.

Where a fractional portion of a township is newly surveyed,
the condition of adjacent areas will be clearly shown by words lettered
thereon, such as these: "lJnsurveved," "U. S. Frest Reserve,"
"Thincho San Luis," "Surveyed byJames Jones, 1877," "Lava Bed,"
or other explanation.

On such supplementary pints, areas previously surveyed will have
the sections and lots drawn in blank, to show the contact of old and
new work.

The line of demarcation, between areas previously counted in
total acreage surveyed and the new surveys, will be distinctly shown.
A light diagonal shading with black ink is recommended, to distinguish
such a line.

Meanders will not be left without any index whatever in field
notes and transcripts. They should be traced on the index diagram,
and properly marked with page numbers. See note on page 10.

The useofsmallcircleson plats,atauyof the anglesof surveyed
lines, has been prohibited, and will not be permitted. Although dis-
tinctive marks of that sort are shown on sonic of the explanatory
diagrams of this Manual, yet they are not desired in any kind of
plats for official record, under the general rule forbidding useless
ornamentation.
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The meander corners within any township were formerly all
numbered consecutively on the plat. The lists of meanders, formerly
placed, in the margin, made such numbering useful for convenient
reference. These lists not being now used, the consecutive numbers
are no longer required.

As a general rule, a quarter section is returned as surveyed
land when three of its regular corners have been legally established.
The following exceptions are made to this rule:

When no authority had been given for the subdivision of that town-
ship or part of township, as ill the case of the extreme quarter sections
at the corners.

Where there is no corner opposite one of the three corners to which
the protracting line can be connected.

'When the land forms part of a fractional section where areas
can not be accurately computed without the survey of other boundaries
of the section, as in section 2 when it has its north and east but not its
west line established.

When undetermined corners of the sections are in mountainous
regions pronounced unsurveyable in the returns, or where witness
corners have been substituted for true corners of the tract, at a dis-
tance greater than 10 chains.

FRAIONAL LOTS.

The subdivision of fractional sections into lots is performed
in the drafting division of the several offices, and not by the surveyor.
Skill and judgment are required, to produce these lots in the most
convenient and equitable form for both the purchaser and the Govern-
mênt. In addition to former rules, the following are now given:

Avoid needlessly small subdivisions.
Avoid givinr to lots a long shore line with small width. Therefore

apportion the privileges of water front among as many lots as regular
division lines will permit, and let the longer direction extend back
from the shore rather than along the water.

Instead of making as many full forty-acre tracts as possible,
leaving small fractions of a few acres alon the shore or other bound-
ary, attach such marginal strips to the forties, making tracts of 45, 50,
or 55 acres. But when the area of a fractional lot would equal or
exceed 60 acres, it should be divided. No lot should lie partly in two
sections.

The subdivision of fractional sections into regular lots (as near
as may be) will be so laid down on the official township plat in broken
black lines as to admit of giving to each a specific designation byword
description, if possible, according to its relative position in the frac-
tional section, as per examples on Plate 111; or by a number, in all
cases where the lot can not properly be designated as a quarter quarter.
Those fraction ii lots which ire not susceptible of beino desciibed
iccordmng to melative local position will be numbered in 't reguFir
senes, those boidering on the closing boundmcs of a to'nship to be
numbered pmogressivel from east to west oi from north to south, in
each regttlai section As section 6 borders on both the north 'md est
boundaries of the township, the fr'ctional lots in the same will be nail
bered 'ms follows commencing with No 1 in the northe ist, thence pro
gresively west to No 4 in the northwest md south to No 7 in the
southwest corner of the section.
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To secure a uniform system for numbering lots of fractional sec-
tions, including those above specified, imagine the section divided by
three equidistant parallel latitudinal lines into four strips or tiers, num-
bered from north to south; then, beginning with the eastern lot of the
north tier, call it No. 1, and continue the numbering west through the tier,
then east in the second, west in the third, and east in the fourth tier.
A lot extending north and south through two, or part of two tiers, will
be numbered in the tier containing its greater area. In case any tier
is without numbered lots, the nmnbering will be continued in the next
tier to the south. (Plate Ill, section 18.)

This method of numbering will apply to any part of a section, regard-
less of the relative situation of a part or parts surveyed and lotted
under a prior contract; in this case the lot numbers will be a continua-
tion of the series already initiated.

A section that has been partly surveyed at different times should
have no duplication of lot numbers.

When, by reason of irregular surveys or from other causes,
the length of a township from south to north exceeds the lawful length
of 480.00 chains, or the width from east to west exceeds 480.00 chains
minus the proper convergency, to such extent as to require two or
more tiers of lots along the north boundary, or two or more ranges of
lots along the west boundary, as the ease may be, the entire north or
west portions of said sections beyond the quarter corner will be prop-
erly lotted, and to each lot will be assigned its proper number; and in
such cases the area of each lot will be stated on the plat.

In case the length or width of the township falls so far short of legal
dimensions as to eliminate the north or west halt of any section situ-
ated as above specified, that part of the section remaining will be
treated in a similar manner.

In a regular township (Plate III) the southeast quarter of the
northwest quarter of section 6 will have its proper area in acres (40)
inserted in all cases. The half quarter sections in north tier and
west range of sections will exhibit their proper areas in acres (80);
while the areas of quarter sections will he omitted, except as follows:

237. When two lines of legal subdivision of either 160. 80, or 40
acre tracts intersect each other on or so near a meander or boundary
line that the ordinary inaccuracies of drawing would leave the areas
of said tracts in doubt, the plats will, for the sake of clearness and a
full showing of the facts, exhibit the proper areas of such quarter,
half-quarter, and quarter-quarter sections. See examples, Plate III, in
sections 13, 17, 25, and 35.

TRANSCRWrS.

23S. Transcripts of field notes should have a proper heading on each
page. Instead of the perplexing title, "Exter,or Boundaries of T. 12
N., R. 4 W.," specify on each page thus: "West Boundary." or "N.
Bdv. of T. 12 N., R. 4 W."

The index diagram of exteriors will show lines drawn in their
true directions, as on page 152; thus, range lines will not be shown
horizontally.

Where corrections in the field have been permitted, care will
be exercised that field notes thereof be added to former field notes with
proper dates, explanations, and additional oaths.
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The sheets of each book are to be firmly bound together. But
eyelets or clasps which prevent separating sheets without injury, are
not to he used in documents or official correspondence.

A series of books under one contract should be lettered on the title
page, A, B, etc., in their proper and consecutive order of dates; and
in subsequent correspondence it will be convenient to refer to each
book by its letter.

With the copy of each township plat furnished to a district
land office, the surveyor general is required by law to furnish descrip-
tive notes of the character and quality of the soil and timber found on
and in the vicinity of each surveyed line, and to give a description of
each corner. -

Printed blank forms of such notes are furnished by the General Land
Office. The forms provide eighteen spaces for meander corners, which,
in most cases, will be sufficient; but when the number shall exceed
eighteen, the residue will have to be inserted on the supplemental
blank form.

COMPUTATION OF THE AREAS OF LOTS ADJOThThG ruE BOUNDARIES OF
TOWNSHIPS.

In regular townships, the tracts of land in each section adjoin-
ing the north and west bounthries of such townships, in excess of the
regularly subdivided 480 acres (except in section 6), will, in general,
be in the form of trapezoids, 80.00 chains in length by about 20 chains
in width.

On the plats of such townships, each of said tracts will be divided
into four lots, by drawing broken lines at intervals of 20.00 chains,
parallel to the ends of the tracts, which will he regarded as parallel to
each other.

With the exception of section 0, the south boundaries of sections
of the north tier, when within prescribed limits, will be called 80.00

chains.
When the above-named conditions obtain, the areas of the lots in

any one tract (except in section 6.) may be determined, as follows:
Divide the difference between the widths of the ends of the tract by

4; if 3 remains, increase the hundredth figure of the quotient by a unit;
in all other cases disregard the fraction; call the quotient thus obtained,
"d"; then, taking the end widths of the tract in chains and decimals
of a chain, the areas of the lots, in acres, will be:

Of the smallest lot: twice the width of the lesser end, plus "d";
Of the largest lot: twice the width of the greater end, minus "d";
Of the smaler middle lot: sum of the widths of the ends, minus "d";
Of the larger middle lot: sum of the widths of the ends, plus "d".
A check on the computation may be had by multiplying the sum of

the widtb of the ends of the tract by 4; the product should agree
exactly with the total area of the four lots.

The pioper applic ition of the lbo% e rules will ilway give are'ts cor
rect to the ne'trest hundredth ot 'in 'icie, md as the u'.e of fractions i
entirely avoided, the mcthod is 1 ecommended for its simplicity and
accuracy
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Example 1. (See Plate III, section 31.)
The difference of latitudinal boundaries is 0.O3 chains; conse-

quently, "d" is .04 chains; then,
18. 35X 2 . 04= 36.74 acres, the area of lot 1;
18. 50X 2 -. 04= 36.96 acres, the area of lot 4;
18.50+18.35 .04= 36.81 acres, the area of 1t 2;
18.50+18.35 -. 04= 36. 89 acres, the area of lot 3;

Check: [18.35+18. 503X 4=147.40 acres, the area of the four lots.

The arithmetical operations are here written in detail, for the pur.
pose of illustration; hut the practical computer will perform all the
work mentally.

244. Section 6. (See Plate 11, figs. 6 and 7; and Plate III.) The areas
of lots 5, 6, and 7 may be obtained by the foregoing rules in all cases,
except when the township closes on a base line or standard parallel;
also, the area of lot 4, provided both meridional boundaries are 80.00
chains in length; when the last condition obtains, the areas of lots 1,
2, and 3 will be equal, an each will contain 40.00 acres.

In any case where the west boundary of sec. 8, is 80.00 chains, and
the east boundary either greater or less than 80.00 chains, the areas of
lots 1, 2, 3, and 4 will be computed as follows:

Refer to figures 6 and 7 and determine the difference, "q", between
the east boundaries of lots 1 and 4 by the following proportion:

N. bdv. sec. 6.: duff, of meridional hdrs. sec. 6. ::60 chs.: q; then
will E. l)dy. lot 4E. hdv. lot 1q; in which, "q" will be added
when the east boundary of sec. 6 is less than 80.00 chains (fig. 7.); but
subtracted when said east boundary is areater than 80.00 chains (fig. 6).

Now take one third of "q," and add'it to the shorter east boundary
of lots 1 or 4, as conditions may require, and thereby determine the
length of one of the meridional boundaries of lot 2; to which, again
add "one third of q." and thus obtain the length of the opposite side
of lot 2. The areas of lots 1, 2, and 3, in acres, will be found by taking
the suni of their respective meridional boundaries, expressed in chains
and decimals of a chain.

The area of lot 4 Iiiav be had by multiplying its mean width by its
mean length.

Finally, to test the entire work, multiply the sun' of the latitudinal
boundaries by 4, and to the product add the area of the small triangle
C A B, if the east boundary is greater than 80.00 chains (hg. 6); but
subtract the area of said small triangle if the east boundary is less than
80.00 chains (fig. 7). These operations, correctly performed. will give
the true area of tile section, which should agree exactly with the total
area of its legal subdivisions, obtained as directed in the prccling
paragraphs.

Exuiip!e 2. (See Plate 11, figs. 6 and 7, and Plate Ill.)
compute areas of lots 5, 6, and 7 of sec. 6, as (lirected in paragraph

1, and illutmted by the example; then write:
ch. eh. eh.

77.75 : 0.05 :: 60.00 : 0.038t3=q; q=0.0129
vhs. eh,. eh&

20.0500-0.03S6=20.01, the K txlv. of tnt 4;
20.01 14±0.0l29=20.02, the K bdy. of lot 3;
20.0243+0.0129=20.04, the E. btly. of lot 2;
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Then, for the areas of lots 1, 2, 3, and 4, we have:
chs. chs. acres.
20.05±20.04 - 40.09, the area of lot 1;
20.04+20.02 = 40.06, the area of lot 2;
20.02+20.01 = 40.03, the area of lot 3;

20.00+20.01 17.75+17.78
2

X
2 - 35.54, the area of lot 4.

Also {17.78±17.87]x3 =106.95, the area of lots 5, 6, and 7.
Area of regular subdivisions=360.00

TotaL - - =622.67, the area of sec. 6.

cli,. chs.
Check: [77.87+77.75] X4=622.48

77.75x 0.025 0.19, the area of triangle C A B (fIg. 6).

TotaL - - =622.67, which agrees with the area of section 6,
before determined.

The area in acres of a tract 40.00 chains long, adjoining north
or west township boundaries (except in NW. - Sec. 6), is equal to the
sum of its parallel boundaries (expressed in chains and decimals
thereof) multiplied by 2; e.g., the area of lots 6 and 7 (Plate II, fig. 6),
is [17.87-F17.81]x2=71.36 acres.

The area in acres of a tract 60.00 chains long, situated as above
described (excluding lot 4, of sec. 6), may be found by multiplying the
sum of its parallel boundaries (expressed in chainsand decimals of a
chain) by 3; e. g., fig. 6; south boundary lot417.78 chs.; areaof lots
5, 6, and 7 is [17.78+17.87]x3=106.95 acres. (See example 2.)

The area in acres of quarter sections adjoining north and west town-
ship bounditries (excluding NW. sec. 6), may be obtained by multi-
plying the sum of their parallel boundaries (taken in chains and
decimals of a chain), by 2; e. g., the area of SW. sec. 6 (fig. 6), is
{37.87+37.81]x 2=151.36 acres.

The area in acres of any section along the north and west boundaries
of regular townships (except sec. 6) may be had by multiplying the
sum of its parallel boundaries (expressed in chains and decimals of a
chain) by 4; e. g., the area of sec. 1 (Plate III) is 80.00-f-79.77]x4=
639. OS iicres.

Subdivisions closing irregularly to the south or east exteriOr bound-
ary are to be computed by similar methods.

EXPLANATIONS OF ARTICLES ON PAGES 80 to 86, WITH GENERAL
DEFINITIONS OF A "EETRACEMENT" AND A "RESURVEY."

When new surveys are to be initiated or closed upon thelines
of old surveys, which although reported to have been executed cor-
rectly, are found to be actually defective in alinement, measurement,
or position, it is manifest that the employment of the regular methods
ptcubed fot sureing noun'tl township extenois inã subdiiion
would result in extending the imperfections of the old surveys into the
new, thereby producing irregular townships bounded by exterior lines
not in conformity with true meridians or parallels of latitude, and con-
tain tug thipezium-shaped sections which may or may not contain 640
acres each, as required by laws
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Therefore, in order to extend such new surveys without incor-
porating therein the defects of prior erroneous work, special methods,
in harmony as far as practicable with the following requirements, should
be employed, viz:

The establishment of township boundaries conformable to true merid-
ian and latitude lines.

The establishment of section boundaries by running two sets of par-
allel lines governed respectively by true meridians and parallels of
latitude, aid intersecting each other approximately at right angles at
such intervals as to produce tracts of square form containing 640 acres
each.

The reduction to a minimum of the number of fractional sections in a
township, and consequently of the amount of field and office work.

Such special methods are based upon certain limits of allowable
error in the alinemcnt, measurement, and position of old township
boundaries, as prescribed in the following article entitled "Definitions
of Defective Township Boundaries," which will be carefully deter-
mined and rectifications made, if necessary, under the provisions of
the article entitled "Retracement or Resurvey of Township Lines and
Linear Boundaries not Established in Conformity with the Rectangu-
lar System of Surveying," page 80, prior to the execution of new
surveys under the methods prescribed by the article entitled "Meth-
ods of Executing New Surveys, when Initiated or closed upon Defec-
tive old Surveys," page 82, and illustrated on Plate VI, by figures 1
to 15; on Plate VII, figures 1 to 7, and on Plate VIII.

49. In order to prevent any misunderstanding relative to the modus
operandi indicated by the terms "retracement" and "resurvey," the
following definitions of the same are here presented:

The retracement of a township boundary, or other line of survey,
consists in the determination of the true bearings and distances
between the successive corners along the entire length of such a line;
and the data thus obtained will be embodied in the field notes together
with detailed particulars of the methods employed.

The resurvey of a township boundary or other line of survey con-
sists of a retracement of such a line accompanied by the reconstruc-
tion of defective orioinal corners and the establishment thereon of all
the necessary new corners; and the detailed particulars of the entire
operations will be embodied in the field notes.

DEFINITIONS OF DEFECTIVE TOWNSHIP BOUNDARIES.

Upon retracement thereof, an old township boundary may be
found to be defective in one or all of three qualifications, viz: aline-
men t, measurement, and position, as follows:

In alinement: when any portion thereof deviates more than twenty-
one minutes of arc from a true meridian or latitude line.

In measurement: when the length of the whole boundary or
sonic portion thereof, between two successive corners, is proved to be
gi iter ot less than the distance ceitthed in the picceding ur%e%, at
a rate exceeding 2'i link., to the hilf mile

252 In position when the comets ot igiwtll established on such a
boundams c'mn not be connected with the ccrners on the opposite regu
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larly established boundary, by lines which do not deviate more than
twenty-one minutes of arc from true meridian or latitude lines.

The limits prescribed in the foregoing paragraphs are to be con-
sidered only in determining the necessity of resurveying old township
boundaries when new surveys are to be initiated or closed upon the
same, and will not be construed in any way as establishing limits of
allowable error in the execution of new surveys.

RETR4CEMENT OR RSURVEY OF TOWNSIHP LINES AND LINEAR BOUND-
ARIES NOT ESTABLISHED IN CONFORIITY WITH THE RECTANGULAR
SYSTEM OF SURVEYING.

If in subdividing a township, it is found that any boundary
thereof is defective in excess of the limits of allowable error prescribed
in the article entitled "Definitions of Defective Township Boundaries,"
above, or that the corners originally established thereon had been incor-
rectly marked, or have been obliterated, the deputy surveyor will resur-
vey so much of said boundaries as may be necessary.

Such necessity is often doubtful until proved oy retracement.
In connecting new surveys with accepted lines, when misclosure
appears, the presumption is in favor of accepted work instead of new
lines. A deputy must first examine and remeasure his own lines for
possible error; and if he finds them accurate, and is willing to confide
the result to a strict inspection thereof, he is to retrace the older work
to find the cause of the misciosure. Such retracements and resurveys
receive special attention in the inspection; and if their necessity and
accuracy are corroborated by the examiner, and approved by the Com-
missioner, the deputy will be allowed compensation. (See 27 L. D. 79.)

When subdivisional lines have not been closed upon either side
of, or mineral claims tied to, a township boundary, it will be corrected
(if necessary), in point of alinement, as well as measurement, by estab.-
lishing regular new corners at lawful distances (minus the northing or
plus the southing of the south boundary; or minus the westing or plus
the easting of the east boundary). from said boundaries respectively
(as the case may be), upon a right line connecting the proper township
corners, provided said line does not deviate more than twenty-one
minutes of arc from a true meridian or latitude line (as the case may
be). (See Plate VI, figs. 1, 2, 3.)

But, if the bearing of said line exceeds the limit prescribed above,
the new corners will be placed on a line run due north or west, from
the southeast corner of the township, to intersection with the township
or range line as the case may be), where a closing corner will be estab-
lished, and the old township corner properly changed to a corner com-
mon to two townships.

The old corners n all township boundaries rectified under the pro-
visions of this paragraph will be destroyed. (See Plate VI, figs. 4
and 5)

Where subdivisional lines have been closed upon one side of, or
mineral chims tied to, a township boundai priom to the subdivision of
the township on the othet side, its ilinunent will not be ehanged, ill
obliterited old corners u ill be restbiihed in their original phces,
new regular c<rners common to two townships, sections, or quarter see
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tions, will be established upon it at lawful distances (minus the north-
ing or plus the southing of the south boundary; or minus the westing
or plus the easting of the east boundary), from said l)oUndaFieS respec-
tively (as the case may he), marked with reference to the township
being subdivided, and the marks on the old corners upon such bound-
ary which refer to the new work will be effaced.

Iarks on bearing trees will be corrected (if necessary) to indicate
the township, range, and section in which they stand, but the mounds
will remain as originally established. (See Plate VI, figs 6 and 7.)

Where subdivisional lines have been closed upon one side of, or
mineral claims tied to, the northern portiOn of a range line prior to the
subdivision of the township on the other side (see section 257), while
upon the southern portion of the same such attachments have not been
made on either side (see section 256), said southern portion will be
resurveyed and proper new corners established thereon, at lawful (us-
tances from the south boundary, as follows:

If the hearing of said southern portion does not deviate more than
twenty-one minutes of arc from a true meridian line, it will be rectified
under the provisions of the first clause of section 256, and the rectifi-
cations will he continued on the northern portion under the provisions
of section 257. (See Plate VI, fig. 8.)

If, however, said bearing exceeds the specified limit, from the north-
ern terminal corner of said southern portion, the range line will be
extended due south on a random to its intersection with the south
boundar, where a corner common to two townships will be established,
all the necessary changes made in the markings on the original corner
common to four townships situated in its immediate vicinity, and reg-
ular new corners placed upon the respective portions of the entire
range line as specified in the foregoing clause. (See Plate VI, fig. 9.)

Similar cases involving the rectification of the northern por-
tion of a range line when the southern portion of the same can not be
rectified in bearing, will be treated in conformity with the rules pre-
scribed in the foregoing clauses, with the exception, that where such
northern portion deviates more than twenty-one minutes of arc from
a true meridian line, its alinement will he rectified by extending the
same froni its southern terminal corner, due north on a true line to its
intersection with the north boundary, where a proper ching corner
will he established and the necessary corrections applied to the old
corner common to four townships in its immediate vicinity, so as to
change it to a corner common to two townships. (See Plate VI, figs.
10, 11, and 12.)

In the treatment of latitudinal township lines the rule prescribed in
the foregoing clauses will he applied, observing, however, that the
stated designations north or south will correspond in such cases to west
or east, respectively.

When subdivisional lines have been closed upon one or both
sides of, or mineral claims tied to, the northern and southern portions
of a r.inge line, while the middle portion thereof is free from such
attachments, said portion will be resurveved and new regular corners
will be established thereon at intervals of forty chains from its south-
ern terminal corner, upon a right line connecting the original terminal
corners thereof, the fractional measurement being thrown against the
northern terminal corner. (See Plate Vi, figs. 13, 14, and 15.)

18791O-----6
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In such cases all the original corners, excepting the terminal corners,
of the portion of the lines thus resurveyed, will be destroyed.

The rectification of the middle portions of latitudinal township lines,
on which the conditions specified above obtain, will be executed in a
similar manner, observing, however, that the designations north or
south in the foregoing clauses will in such cases correspond to west or
east, respectively.

Under the foregoing paragraphs, the fact that mineral claims
have been tied to a defective township boundary as therein specified,
will act as a bar to the rectiflcatiun of such a boundary in alinement, only
when the number of claims involved is great; while in cases where a few
such claims have been connected with a few of the corners on such a
boundary, said boundary will be rectified in alinement and new corners
placed thereon, care being taken, however, to perpetuate in a proper
manner such old corners as are found to be connected with the claims;
and the methods employed to accomplish the same, together with the
bearings and distances of such old corner from the new, will be briefly
recorded in the field notes.

New corners on defective township boundaries must be estab-
lished by an actual survey of such lines, and in no case will such corners
be established from data acquired in running lines closing upon the
same.

In the retracement or resurvey of base lines, standard parallels,
principal meridians and guide meridians, two sets of chainmen will be
employed, while for similar work on township lines, not of the charac-
ter specified above, only one set of chainmen is required, and in cases
where conditions such as specified in section 257 obtain, the bearings
and distances between successive old corners and the connections of
all new corners with the nearest old corners, will be carefully deter-
mined and recorded in the field notes.

Regarding restoration of lost corners, by private and county stir-
veyors, see page 191.

When township or subdivisional lines intersect the boundaries
of confirmed private land claims, or any other linear boundaries
established at variance with the rectangular system of surveying, as
much of said boundaries will be retraced as may be necessary, tem-
porary stakes being set at intervals of ten chains thereon, and also at
each angle formed by a change in the direction of the same.

All obliterated boundary corners will be reestablished in their orig-
inal places, and the regular surveys will be closed upon the retraced
line as prescribed for "closings" in page 60.

METHODS OF EXECUTING NEW SURVEYS, WHEN INITIATED OR CLOSED
UPON OLD SURVEYS, AND EXPLANATION OF FIGURES ON PLATE Vi.

Such methods are illustrated by the several figures on Plate VL
the rectification of the lines of old surveys, and the establishment of
new township exterior and subdivisional lines connected with such old
lines, being based upon the rules precribed in the article entitled
"Retracement or Resurver of Township Lines," etc., page 80.

In considering the se% era! cases, the piob'mble obtaining conditions
rel'ttie to 'i range line hae been tdopted in oider to ieduce the
number of figures on said plate, and, to curtail also as much as practi
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cable, the amount of reiterative verbal explanation; it being definitely
understood, however, that whatever conditions may obtain relative to
a latitudinal line similar to those illustrated and explained in extenso
in the cases relative to the range line, the necessary rectifications will
be made by the application of similar methods, subject, however, to
the proper modifications due to the difference in the direction of the
respective lines.

The character of such modifications, when not obvious, are expressed
in detail under the various clauses of the several paragraphs of the
article on retracements referred to above.

lit will also be clearly understood that, iii order to avoid unnecessary
structural complications, the figures on Plate VI exhibit only the
positions of township and section corners after rectification, while in
actual practice the quarter section corners will also be properly
affected.

Fig. 1. The east boundary is assumed as irregular in bearing
and defective in measurement; the township corners on the same, how-
ever, being susceptible of connection by a line not deviating more than'
twenty-one minutes of arc from a true meridian line.

It will be rectified under the rules prescribed by clause 1, section 256,
while from the proper corners the west and north boundaries will
be established in the regular manner, as well as the subdivisions within
the exteriors thus rectified and established.

Fig. 2. The east boundary defective in measurement. It will
be rectified under clause 1, section 256, while the, west and north
boundaries will be established, and the subdivisions executed in the
regular manner.

26S. Fig. 3. The east boundary defective in position. Since the
south boundary deviates from a true east and west line by more than
twenty-one minutes of arc, said east boundary will be rectified under
clause 1, section 256; the west and north boundaries will be estab-
lished in the regular manner; and the subdivisions will be executed
from north to south, and from east to west, commencing at the corner
of sections 1, 2, 35, and 36, and closing the fractional measurements on
the south and west boundaries, as such cfosings are made in regular
subdivisions on the north and west boundaries.

Fig. 4. The east boundary defective in alineinent. It will be
rectified under clause 2, section 256; while the west and north bound-
aries will be established, and the subdivisions executed, in the regular
manner.

Fig. 5. The east boundary defective in alinement and measure-
ment. It will be rectified under clause 2, section 256; the west bound-
arv will he established in the regular manner, while from the corner
common to two.townships on the rectified east boundary, the north
boundary will ho run west on random and east on true line, permanent
corners common to sections and quarter sections of the township to be
uhdii ided being e',t iblished on the tme
The subdivisions will be executed in the regular manner:

Fig. 6. The south and east boundaries being defective in aline-
ment, measurement, and position, will be rectified under clause 1, sec-
tion 257, the west boundar3 will be e'tablihed in the tegular manner,
and the north boundary by east on random, and west on ti-ac line,
throwing the frictional measurement against the old east boundary,
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while the subdivisions will be executed froni north to south, and from
west to east, commencing at the corner of sections 5, 6, 31, and 32,
and closing the fractional measurements oii the old south and east
boundaries, as such closings re made in regular subdivisions on the
north and west boundaries.

Fig. 7. Thenorth, south, east, and west boundariesbeing defect-
ive in alinement, measurement, and position. The south and east
boundaries will be rectified under clause 1, section 257; while the west
and north boundaries will be retraced for length and hearing, any
obliterated old corners being reestablished in their original places.

The subdivisions will be executed as follows:
From the corners of sections 35 and 36, and 25 and 36, the lines

between said sections will be extended due north and west, respec-
tively, to their mutual intersection, where the corner of sections 25,
28, 35 and 36, will be established.

From said corner, the line between sections 26 and 35, 97 and 34, 28
and 33, 29 and 32, and 30 and 31 will l)e projected due west on a true
line to its intersection with the west boundary of the township, where
a closing corner will be established. A line thus run is termed a

SECTIONAL CORRECTION LINE;

and when such an auxiliary line, thus projected, intersects its objective
limiting line in such proximity to its objective corner that the acces-
sories of the two corners would interfere, that portion of the auxiliary
line situated between the last-established section corner and the limit-
ing line will he changed in alinement to close upon the corner found,
thus avoiding placing two corners in close proximity.

974. From the initial point of the sectional correction line, which, in
this case, is the corner of sections 25, 26, 35, and 36, the line between
sections 25 and 26, 23 and 24, 13 and 14, 11 and 12, and 1 and 2, will
be projected north on a true line to its intersection with the north
boundary, where a closing corner will be established. A line thus
established is termed a

SECTIONAL GUIDE MERIDIAN.

South of the sectional correction line, and east of the sectional guide
meridian, the subdivisions will be closed upon the south and east bound-
aries by random and true lines, throwing the fractional measurements
against the same, as such closings are made in regular surveys on the
north and west boundaries; while that portion of the township situ-
ated to the north and west respectively, of said auxiliary lines, will be
subdivided in the regular manner, the parallelism of the latitudinal
section lines being referred to the sectional correction line, and that of
the meridional section lines to the sectional guide meridian.

Closings on the west and north boundaries will be made by random
and true lines, when the failings are less than 50 links per mile, arid
by true lines run to closing corners when the failings exceed said limit.

275 Fig 8 The east bound'iry defectise in me'i.surement, the
northern portion of the s'ime being unchangeable, while the southern
01 tion admits of rectification
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The east boundary will be rectified under clause 2, section 257, the
west and north boundaries will be established, and the subdivisions
executed, in the regular manner.

Fig. 9. The east boundary defective in alinement and measure-
ment, the northern portion thereof being unchangeable, while the
southern portion of the same admits of rectification.

The east boundary will be rectified under clause 3, section 258, the
south boundary, under clause 1, section 257; the west boundary will
be established in the regular manner; while the north boundary will
be run east on random, and west on true line, throwing the fractional
measurement against the east boundary.

The subdivisions will be executed from south to north, and from
west to east, closing the fractional measurements on the north and east
boundaries, as such closings are made in regular surveys, on the north
and west boundaries.

Fig. 10. The east boundary defective in measurement, the
southern portion thereof being unchangeable, while the northern por-
tion admits of rectification.

The east boundary will be rectified under clause 4, section 258;
while the west and north boundaries will be established, and the sub-
divisions executed in the regular manner. -

Fig. 11. The east boundary defective in alinement and measure-
ment, the southern portion thereof being unchangeable, while the
northern portion admits of rectification.

The east boundary will be rectified under clause 1, section 259; the
west boundary will be established in the regular manner; the north
boundary by east on true line to closing corner, the fractional
measurement being thrown against the old east boundary; while the
subdivisions will be executed from north to south, and from west to
east, the fractional measurements being thrown against the old south
and east boundaries, as such closings are made in regular surveys
against the north and west boundaries.

Fig.12. The east houndarydefective inmeasurement; the north-
ern and southern portions thereof being unchangeable, while the middle
portion admits of rectification.

The east boundary will be rectified under clause 1, section 260, the
west and north boundaries will be established, and the subdivisions
executed in the regular manner.

Fig. 13. The east boundary defective in alinement and measure-
ment; the northern and southern portions thereof being unchangeable;
while the middle portion admits of rectification.

The east boundary will be rectified under clause 1, section 260; the
west boundary will be established in the regular manner; the north
boundary by west on random and east on ttue line, the fractional meas-
urement being thrown against the old east boundary; while the sub-
divisions will he executed from south to north and from east to west,
closing the fractional measurements against the east, north and west
bounthrie

Fig. 14. The east boundary defective in alinement and measure-
ment; the northern and southern portions thereof not admitting of
reUitication in any way, aIn(e ,ubdivisional sur ' been closed
upon both sides of the same; while the middle portion admits of recti-
fication in measurement.
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The east boundary will be rectified under clause 1, section 260; the
west boundary will be established in the regular manner, the township
corner at the end of six miles thereon being temporarily established.

From said temporary corner, the fractional north boundary will .be
run east on random to the nearest old established corner on the same,
at which point if the falling of the random is within 50 links per mile,
said boundary will be corrected westward on true line, setting corners
common to the sections and quarter sections on the north, at regular
intervals from the initial point of the true line, and throwing the con-
sequent fractional measurement in its normal place against the new
west boundary, while the temporary township corner previously estab-
lished thereon will be made permanent.

If, however, the falling defined above exceeds the stated limit from
the last established corner of the old surveys,the fractional north bound-
ary will be projected due west to its intersection with the west boundary,
at which point the proper township corner will be permanently estab-
lished, and the temporary corner destroyed.

In establishing the corners on said north boundary under the latter
procedure, the requirements prescribed in the former relative to the
allowance for fractional measurement will be strictly observed.

In subdividing, the methods prescribed under Fig. 6 will be applied
as far as practicable. The details of the case under consideration are
clearly exhibited by fig. 14.

Fig. 15. All of the boundaries are assumed to be defective in
alinement, measurement, and position; also portions of each as being
closed upon by subdivisional surveys and consequently unchangeable
relative to the old surveys, while other portions of the same being free
from such attachments, admit of rectification.

This figure is constructed on a larger scale than those explained in
the preceding paragraphs, in order to illustrate in detail the modus
operandi to be pursued in rectification, under the rules of the article
on retracements applicable to each of the obtaining conditions, and also
in subdividing within the rectified exteriors.

IIIATTJSES AND OVERLAPS.

The several figures on Plate VII illustrate in detail the methods
to be employed in connecting the unsurveyed portions of two or more
township boundaries, when four of such fractional lines, upon being
projected toward each other in the direction of the cardinal points by
lines not deviatincr more than 21 minutes of arc from true meridian or
latitudinal lines, o not form a common intersection.

Said methods, in addition to the reasons embodied in the article
entitled "Explanations of Articles," etc., page 78, are based upon the
following desiderata, ' iz

The adjustment of such towiiship boundaries so as to maintain
section 36 in a condition theoretically and practically perfect, accord-
ing to the requirements of the rectangular system of surveying.

That in accomplishing the above, the resultant fractional excess
or deficienc) (which for hie ity of explanation i termed the reetan
gui u fraction") will be throw n into, oi taken out of section 6, when
ever practicable. -.
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3. That all incidental fractional measurements developed in the
establishment of township boundaries or subdivisional lines by such
methods shall be thrown against the old surveys whenever practicable.

In considering said methods it will he observed that the con-
ditions to be dealt with are either hiatuses or overlaps, the former pos-
sessing three characteristic features, which are named as follows:

SinWie hiatus. See figures 1 and 2, Plate VII.
Meridional hiatus. See figure 3.
Latitudinal hiatus. See figure 4; while overlaps are shown by

ligu re 5.
As the application of said methods, when the conditions exhibited

obtain, gives similar results with but few exceptions, which will be
specifically detailed hereafter, the condition represented by A, figure
3, will be considered and the method of connection described as an
example, upon the following assumptions, viz:

That, of the boundaries of townships 1 and 2 north, ranges 3 and 4
west, those portions indicated by broken lines are iinsurveyed;

That it is required to connect said portions in order to complete the
subdivisions in one or more of the townships.

Beginning at the established terminal corners on the south and east
boundaries of T. 2 N., II. 4 W., blank lines will be projected due east
and due south, respectively, with temporary stakes at intervals of ten
chains, to an intersection, which point will be marked by a temporary
stake;

Then, from the established ternuinal corners on the west and north
boundaries of T. 1 N., R. 3 WT., true lines will be projected due north
and due west, respectively, with regular corners for two sections and
quarter sections, to an intersection, which point will be marked by a
temporary stake;

Then, by proper measurements, the character of the resulting condi-
tion will he determined, and by comparison with diagrams A, of the
figures on Plate VII, the particular method of connection will be
obtained and applied.

Said condition in the case under consideration, it will he
observed, is a meridional hiatus; therefore, from the temporary stake
marking the intersection of the extended south and east bounda-
ries of T. 2 N., R. 4 W., which wifl be replaced by a permanent
corner (common to two townships) for T. I N.. II. 3 W., and T. 2 N.,
R. 4 W., the south boundary of the latter will be extended due east
to its intersection with the west boundary of the former, where a
corner for (one township only) T. I N., R. 4 W., will be permanently
estqblishcd;

Then, from the corner forT. iN., R. 3W., andT. 2 N., R. 4 W'.,
the south and east boundaries of the latter will be corrected back west
and north, respectively, on true lines, establishing regular corners
common to two quarter sections and sections of said township, to the
initial points of the blank lines, against which the resulting fractional
measurements will be thrown, while the stakes temporarily estab-
lished on the blank lines at intervals of ten chains will be destroyed:

Then, from the stake temporarily marking the intersection of the
north and west boundaries of 1'. 1 N., 11. 3W., which will be destroyed,
the former boundary will be extended due west to its intersection with
the east boundary of T. 2 N., II. 4- W.. where a proper closing corner
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will be established, the resulting fractional measurement thrown against
the same, and the distance to the nearest corner on said boundary care-
fully determined and recorded in the field notes.

Thus section 36 is made full, serving as a perfect base on which to
initiate the subdivisional work iii T. 2 N., R. 4 W.; the rectangular
fraction, which in this case indirectly represents an excess, is incor-
porated in section 6, which being lotted on two sides in its normal con-
dition, absorbs the excess without deranging materially those portions
of the same usually defined as regular subdivisions; while the iinsur-
veyed portions of the entire group of townships are arranged in such
a manner as to admit of completing the subdivisional work therein on
the approved rectangular basis.

Relative to incorporating an excess in, or supplying a deficiency from,
section 6, simple hiatuses are noted as exceptions to the general rule;
therefore, when such hiatuses are square, or longer meridionally (see
I, diagrams A, fig. 1), the rectangular fraction will be taken out
of section 31, and incorporated in section 1; but if the length thereof
(see 1, diag. A fig. 2) lie in a latitudinal direction, said, rectangular
fraction will be taken out of section 1 and incorporated in section 3L

If the surveys contemplated, within a group of four townships,
consist of the completion of the southeast unsurveyed portion of the
northwest township oniy, the method detailed in the foregoing para-
graphs will he employed in all particulars, with the exception that the
extension of the north and west boundaries of the southeast township
will be omitted; but the completion of the unsurveyed portions of any
of the other three demands of the deputy surveyor the performance of
the whole operation, and the complete connection of all the boundaries.

When, of four township boundaries whose directions tend to an
approximate common point, two of the same have been carried to a
mutual intersection, and are closed upon by subdivisional and other
line.s (see section 257), the unsurveyed portion of the remaining bounda-
ries will be connected with them by the application of these methods,
sufficiently modified to preserve intact the prior subdivisional surveys.

FRAGMENTARY SUBDWISION.

Plate VIII illustrates the general methods to be employed in
the execution of fragmentary subdivisions within townships, portions
of which have been subdivided from fractional township boundaries
extended from various directions and not connected with each other.

These conditions obtain to a large extent in mountainous regions,
where in accordance with the existing provisions, relative to the survey
of agricultural lands, in the acts of Congress making appropriations
for public-land surveys, such surveys are extended along the valley
and bottom lands, leaving the mountainous areas unsurveyed at the
time of the execution of the original work; hut which, at a later date,
in view of other considerations are placed under contract for survey.

It is obvious that the number and character of such eases would
be too gre'it and varied to be considered in detail, therefore, when the
deputy survey or meets with a ease which is not covered exactly by
these instructions, or the special instructions from the surveyor
general, his thorough understanding of the preceding articles on this
subject, and of the conditions illu..trated on Plates V and VU it i
expected will point out to him the ploper method te be employed



INSTRUCTIONS FOR SURYRY O' PUBLIC LANDS. 89

It is possible, however, that cases may arise so complex in their
character as to produce a feeling of doubt relative to the proper solu-
tion of the problem; in which case he will at once communicate with
this office through the surveyor general, submitting information, by
letter and diagrams, of the exact condition as found by him, and the
necessary instructions will be forwarded as soon as practicable.

GEOGRAPhICAL POSITIONS OF BASE LINES AND PRINCIPAL MERIDIANS
GOVERNING TIlE PUBLIC SURVEYS.

Th& system of rectangular surveying, authorized by law May
20, 1785, was first employed in the survey of United States public
lands in the State of Ohio.

The boundary line between the States of Pennsylvania and Ohio,
known as "Ellicott's line," in longitude 800 32' '20" west from Green-
wich, is the meridian to which the first surveys are referred. The
townships east of the Scioto River, in the State of Ohio, are numbered
from south to north, commencing with No. 1 on the Ohio River, while
the ranges are numbered from east to west, beginning with No. 1 on
the east boundary of the State, except in the tract designated "U. S.
military land," in which the townships and ranges are numbered,
respectively, from the south and east boundaries of said tract.

During the period of one hundred and seventeen years since
the organization of the system of rectangular surveying, numbered
and locally- named principal meridians and base lines have been estab-
lished, as shown by the following tabular exhibit. These bases and
meridians may all be found by examining the large wall map of the
United States, published by theGeneral Land Office. They are also
severally shown upon the various official State maps.
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DISUSE OF MAGNETIC NEEDLE SURVEYS.

The strict requirement that all lines of public surveys must be
run by courses derived from the true local meridian, independently of
the magnetic needle, and subject to close tests by field inspection, ren-
ders the data and discussion of magnetic declinations no longer neces-
sary in the Manual. The scientific information heretofore published
had apparent value to surveyors required to restore ancient lines; hut
even in such work there is often wide opportunity for error, from
lack of full understanding of the former customs.

While some of the early surveyors were exact and faithful men,
competent to observe Polaris with the plain compass and note the cor-
rect local variation, others probably obtained the figures for declina-
tion by hearsay and from distant places; hence implicit reliance can
not be placed on calculations based on the presumed change of
variation.

An additional reason for considering these matters of magnetic
declination less important in old surveys, is that the rules for restoring
lost lines and corners place chief importance upon the finding and
identification of material evidence in the field, with less regard t
theoretical courses.

METHODS OF OBTAINING A TRUE MERIDIAN.

The work of every deputy surveyor or examiner depends for
its correctness upon his using a correct meridian, which can l)e
obtained only by careful observance of the following instructions.
They include astronomical tables, adapted from data heretofore sup-
plied by the Coast and Geodetic Survey, and brought down to dates in
the twentieth century.

The accuracy with which the meridian may be determined depends
chiefly upon the instruments at command and upon the ability and care
of the observer in using them. it rests with him to select the proper
instrument, the proper method and time for observing. The instru-
ments ordinarily in the hands of the surveyor are sufficiently described
in books on surveying or in catalogues of instrument niakers. The
method to be followed will depend greatly upon circumstances. Thus
the sun or the pole star may be observed for azimuth; local time may
be bad by the method of equal altitudes of the sun, for which the lati-
tude of the place need only to he known roughly. Observations of the
polestar for the true azimuth are generally preferred, since no great
precision in the local time is required. Tables and explanatory remarks
have been inserted to facilitate the use of this method, and will serve
for the period 1901 to 1910.

The table given in the Manual of 1894 for times of elongation
and culmination at 24 dates of the year 1893, with a system of correc-
tions for other years and dates, is now omitted. All the necessary
data therein given can now be obtained from the upper culmination
table on page 101 in the form already familiar but revised and extended
for the present decade

For correct and rapid use of these tables, it is indispensable that
the surveyor have clear comprehension of the outlines of the astro-
nomical facts involved, and the terms used in dealing with them, such
is the following

The earth's annual motion around the sun.
Its diurnal motion utxjn its axis.
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The apparent opposite motion of Polaris and other circumpolar stars
about the north-polar point in the heavens. (See figure 1 on page 97.)

Mean solar time, derived from successive apparent passages of the
sun across the local meridian, and averaged or equalized for the year
-to remove irregularities caused by the earth's varying distances from
the sun, often shown in almanacs under the head, "sun fast" or "sun
slow."

Equation of time, as tabulated in the ephemeris.
Sidereal time, measured by the astronomical day of 93 hrs. 56.1 mm.,

the interval between two successive passages of a fixed star across the
local meridian.

The civil day, beginning at midnight, and its relation to the astro-
nomical day which begins at noon. The former counts twelve hours
twice over, the latter numbers the hours up to 24, and lasts twelve
hours after the civil day of the same date is ended.

The culminations of Polaris.
The elongations of Polaris.
The azimuth of Polaris or its apparent distance east or west from

the polar point, measured by a horizontal angle at the place of obser-
vation. -

The hour-angle azimuth of Polaris, at those times when it is neither
at elongation nor culmination. -

The meridian of any locality. Since any line not coinciding with
the true meridian is not a meridian, the use of the word true is super-
fluous, and generally avoided.

Reduction of standard time to local mean time by difference of longi-
tude.

These essentials are presumed to have been acquired in pre-
paratory studies; therefore it is the purpose of the Manual to simplify
the work, omit all technicalities requiring a full knowledge of astron-
omy, and present the method, with two new and compact tables adapted
to common clock time, with such plain directions for use that any per-
son of ordinary intelligence can understand and apply them.

As the surveyor should have a perfectly clear idea of what is
meant by Astronomical Time (used to simplify computations), and the
Hour Angle of Polaris, these terms will now be explained.

The Civil Day, according to the customs of society, commences
at midnight and comprises twenty-four hours from one niidnight to
the next following. The hours are counted from 12 to 12 from mid-
night to noon, after which they are again reckoned from 12 to 12 from
noon to midnight. Thus the day is divided into two periods of 12
hours each; the first of which is marked a. ni., the last p. rn.

-

- 299. The Astronomical Day commences at noon on the civil day of
the same date. It also comprises twenty-four hours; but they are
reckoned from 0 to 24, and from the noon of one day to that of the
next followm

The civil &y begins twelve hours before the astronomical day;
therefore the first period of the civil day answers to the last part of
the preceding astronomical d'i, 'md the last p irt of the cis ii d'mv cor-
responds to the first part of the astronomic'ml day Thus, Janu'irv 9
2 o'clock p m, civil time, is also Janirtrs 9 2", astionomic'ml time,
and January , 2 o'clock a m , ci il time, is January 14", astro-
nomical time

800 The rule then for the transform'mtmon of civil time into astro
nomical tune is this If the ct.l bme s ru uRed p m , taAe away tile



INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 93

designation p. in , and the astronomical time is had without further
change; if the civzl time is marked a. ni, take one from the day and
add twelve to the hours, remove the initials a. m., and the result is the
astronom ical time wanted.

The substance of the above rule may be otherwise stated, as follows:
when the surveyor takes an observation during p. m. hours, civil time,
he can say: the astronomical time is the hours and minutes passed since
the noon of this day; and when observing in the a. iii. hours he can say
the astronomical time is the hours and minutes elapsed since the noon
of yesterday, in either case omitting the designation a. in. or p. m., and
writing for the day of the month, that civil date on which the noon
falls, from which the time is reckoned. Finally, the astronomical time
may be called the hours and minutes elapnd since the noon last past, the
astronomical date being that ftlie civil day to which. the noon belongs.
Thus, April 23, 4.15 p. m., civil time, is April 23,4k 15m, astronomical
time, and April 23, 4.15 a. m., civil time, is April 22, 16t1 15, astro-
nomical time.

The surveyor should thoroughly master this transformation of the
civil time into nstrononiieal time, as it will be the first duty he will
have to perform after observing Polaris out of the meridian.

The change can be made mentally, no written work being required.
Table V might be easily altered to give the times by the civil count
marked a. m. and p. m., but such an arrangement would greatly extend
and complicate the rules and examples, and correspondingly increase
the chances for error.

The general use of telescopic instruments makes it far easier
to determine a meridian, than formerly when the open-sight compass
was almost the only obtainable instrument. In those days it was re-
quired that the deputy ascertain for himself by observation what was
the true north line, and then observe and record the "variation" of
his needle from the north. Instructions for the process have been an
important part of the early manuals, and surveyors of integrity faith-
fully observed them. Similar directions are here given.

TO DETERMINE A MERIDIAN WITHOUT A TELESCOPE.

Attach a plumb line to a support situated as far above the
ground as practicable, such as the limb of a tree, a piece of board
nailed or otherwise fmstened to a telegraph pole, a house, barn, or other
building, affording a clear view north and south.

The plumb bob may consist of some weighty material, such as a
brick, a piece of iron or stone, weighing four to five pounds, which
will hold the plumb line vertical, fully as well as one of finished metal.

Strongly illuminate the plumb line just below its support by a lamp
or candle, care being taken to obscure the source of light from the
iew of the oberei h scmeen
For a peep sight, cut a 'lot about one sixteenth of an inch wide in a

thin piece of board, or nail two strips of tin, with straight edges, to a
square block of wood, so arranged that they will stand vertical when
the block is placed flat on its base upon a smooth horizontal rest, which
will be placed at a convenient height south of the plumb line and firmly
secured in an ea,t and west direction in such t position that, when
viewed though the peep sight, Polaris will appear about a foot below
the support of the plumb line

The position may be practically determined by trial5 the night pre-
ceding that set for the observation.
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About thirty minutes before the time of elongation, as obtained from
the table, bring the peep sight into the same line of sight with the
plumb line and Polaris.

To reach elongation, the star will move off the plumb line to the east
for eastern elongation, or to the west for western elongation, therefore
by moving the peep sight in the proper direction, east or west, as the
case may he, keep the star on the plumb line until it appears to remain
stationary, thus indicating that it has reached its point of elongation.

The peep sight will now be secured in place by a clamp or weight,
with its exact position marked on the rest, and all further operations
will be deferred until the next morning.

By daylight, place a slender rod at a distance of two or three hun-
dred feet from the peep site, and exactly in range with it and the
plumb line; carefully measure this distance.

Take from the table on page 95 the azimuth of Polaris correspond-
ing to the latitude of the station and year of observation; find the nat-
ural tangent of said azimuth and multiply it by the distance from the
peep ight to the rod; the product will express the distance to be laid
off from the rod exactly at right angles to the direction already deter-
mined (to the west for eastern elongation or to the east for western
elongation), to a point, which with the peep sight, will define the direc-
tion of the meridian with sufficient accuracy for the needs of local sur-
veyors.

TO ESTABLISH A MERIDIAN AT ELONGATION BY TELESCOPIC INSTRU-
MENT.

303. Set a stone, or drive a wooden peg, firmly in the ground, and
upon the top thereof make a small distinct mark.

About thirty minutes before the time of the eastern or western
eloiigation of Polaris, obtained from the table, set up the transit
firmly, with its vertical axis exactly over the mark, and carefully
level the instrument.

Illuminate the cross wires by the light from a suitable lantern, the
rays being directed into the object end of the telescope by an assist-
ant; while great care will be taken, by perfect leveling, to insure that
the line of collimation describe a truly vertical plane.

Place the vertical wire upon the star, which, if it has not reached
its elongation, will move to the right for eastern, or to the left for
western elongation

While the star moves toward its point of elongation, by means of
the tangent screw of the vernier plate it will be repeatedly covered
by the vertical wire, until a point is reached where it will appear to
remain on the wire for some time, then leave it in a direction contrary
to its former motion; thus indicating the time of elongation.

Then while the star appears to thread the vertical wire, depress the
telescope to a horizontal position, tre chains noith of the place of
observation, set a stone or drive a firm peg, upon which by a strongly
illumintted pencil or othei lendei object, exactl, coincident with the
vertical wire, mark a point and drive a tack in the line of sight thus
determined; then, to eliminate possible errors of collimation or imper-
fect verticahtv of the motion of the telescope, quickly revolve the
vernier plate 180°, direct the glass it Polaris and repeat the obseria
tion, if it gives a different result, find and maik the middle point
between the two results This middle point, with the point marked



INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 95

by the plumb bob of the transit, will define on the ground the trace of
the vertical plane through Polaris at its eastern or western elongation,
as the case may be.

By daylight, lay off to the east or west, as the case may require,
the proper azimuth taken from the following table; the instrument
will then define the meridian, which may be permanently marked for
future reference.

The magnetic declination may be obtained from a true meridian, as
follows: Take the magnetic bearing of the true meridian; then the
angle expressed by said magnetic bearing will be the observed mag-
netic declination, named like the departure if the bearing is taken
from the south needle-point, but the reverse if from the north.

TABLE IV.-Azimuth. of Polaris when t elongation for any year from 1900 to 3910, inclu-
sire, and for any lat itude from 25° to 72° north.

LfttI:
1901. 1902. 1903. 1904. 1905. 1906. 1907. 1908. 1909. 1910.

0 0 0 0 0 I 0 0 I 0 0 I 0 0 1 0 F

25 1 21.2 1 20.8 1 20.5 1 20.1 1 19.8 1 19.4 1 19.1 1 18.7 1 18.4 1 18.1 1 17.7
26 21.8 21.5 21.1 20.8 20.5 20.1 19.8 19.4 19.1 18.7 18.4
27 22.5 22.2 21.9 21.5 21.2 20.8 20.5 20.1 19.8 19.4 19.1
28 23.3 23.0 22.6 22.2 21.9 21.6 21.3 20.9 20.5 20.3 19.8
29 24.1 23.8 23.4 23.0 22.7 29.4 22.1 21.7 21.3 20.9 20.5

30 1 21.9 1 21.6 1 24.2 1 23.9 1 23.5 1 23.1 1 22.8 1 22.4 1 22.1 1 21.7 1 21.3
31 25.8 25.5 25.1 21.7 24.4 24.0 23.6 23.2 22.9 22.5 22.2
12 26.7 26.4 26.0 25. 6 21.1 24.9 24.5 21.1 23.8 25.4 23.1
33 27.7 27.3 27.0 26.6 26.2 25.9 25.5 25.1 24.7 24.3 24.0
34 28.7 28.4 28.0 27.6 27.2 26.9 26.526.125.7 25.3 25.0

35 1 29.8 1 22.4 1 29.0 1 28.7 1 28.3 1 27.9 1 27.5 1 27.1 1 26.8 1 26.4 1 26.0
36 30.9 30.5 30.1 29.8 29.4 29.0 28.6 28.2 27.9 27.5 27.1
37 32.1 31.7 31.3 30.9 30.5 30.1 29.7 29.3 22.0 28.6 28.2
38 33.4 33.0 32.6 32.2 31.8 31.4 31.0 30.6 30.2 29.8 29.4
39 31.7 31.3 33.9 33.5 33.1 32.7 32.3 31.8 31.4 31.0 30.6

40 1 36.0 1 35.6 1 35.2 1 34.8 1 3.1.4 1 31.0 1 33.6 1 33.2 1 32.8 1 32.4 1 32.0
41 37.5 37.1 32.7 36.2 35.8 15.4 3.5.0 31.6 34.2 33.8 33.4
42 39.0 38.13 38.2 37.7 37.3 32.9 56.5 36.0 35.6 35.2 84.8
43 40.6 40.2 25.8 30.3 38.9 38.5 38.1 37.6 17.2 32.8 32.1
44 42.3 41.8 41.4 41.0 40.5 40.1 39.7 32.2 38.8 3.4 37.9

45 1 41.0 1 43.6 1 43.2 1 42.7 1 42.3 1 41.8 1 41.4 1 40.9 1 40.5 1 40.1 1 39.6
46 48.9 45.5 45.0 44.6 41.2 43.7 43.2 42.7 42.3 41.9 41.4
47 47.9 47.4 46.9 46.5 46.0 45.6 45.3 41.6 44.2 43.7 41.3
48 49.9 49.5 49.0 48.6 48. 1 47.7 47.2 46.7 46.3 45.8 4.5.3
49 52.1 .51.7 51.2 50.7 30.2 49.8 49.3 48.8 48.4 47.9 47.4

50 184.4 151.0 153.5 153,0 152.5 152.0 151.5 151.0 150.6 110.1 149.6
51 56.9 56.4 55.9 55.4 54.9 54.4 51.0 53.5 53.0 52.5 52.0
52 59.5 59.0 58.5 58.0 .57.5 57.0 56.4 55.9 58.4 54.9 54.4
.53 202.2 201.7 201.2 200.7 200.2 59.6 52.1 58.6 58.1 57.6 57.1
51 05.1 01.6 04.1 03.5 03.0 202.5 202.0 201.5 2 00.9 200.4 52.9

55 208.3 207.8 207.2 206.6 206.1 205.6 205.0 201.4 203.9 203.4 202.8
515 31.6 31.0 10.5 09.9 09.4 03.8 08.2 07.7 07.1 06.6 495.0
57 15.1 14.5 11.0 13.4 12.8 12.2 31.7 11.1 10.5 10.0 09.4
58 18.8 18.2 37.6 17.1 16.5 15.9 15,3 14.7 11.2 13.6 13.0
59 22.8 22.2 21.6 21.0 20.4 19.8 19.2 18.6 18.0 17.4 32.8

(0 227.1 226.5 215.9 225.2 224.6 224.0 223.4 222.8 222.3 221.5 220.9
61 11.7 31.1 30,4 298 29.1 23.5 27.9 27.2 266 28.9 25.3
62 32.7 36 0 3.5.4 34.7 34. 1 33.4 32 7 32 1 31 4 30 8 30. I
133 42.1 41 4 407 40.0 39.3 38.6 38.0 31.3 36.6 35.9 38.2
131 47.8 47.1 46.4 45,7 450 44.3 43.6 42.9 42.2 41.5 40,8

135 251.3 253.4 252.6 251.9 281.2 250.4 2497 249.0 248.3 247.5 246.8
1345 :1009 300.1 58.4 58.6 57.9 57.1 56.3 58.6 51,8 84.1 53.3
67 08.3 07.5 3067 302.9 305.1 304.4 303.6 32.3.8 302.0 301.2 300.4
08 16.4 15.6 11.8 13.9 33 I 123 11.5 10.7 095 09,0 08.2
69 al 214 236 .5_.7 fll JO 03 193 184 376

70 33. 33.43 3334 3_ 3316 3306 3297 3288 5279 30 .126.1
1 46.3 451 44.2 I3.2 4'L3 41.3 10.3 59,4 38.4 .37.5 32.5
"2 5.82 512 m2 5.,4 542 532 521 511 501 491 451
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TO ESTABLISH A MERIDIAN AT CULMINATION OF POLARIS.

A very close approximation to a meridian may be had by
remembering that Polaris very nearly reaches the meridian when it is
in the same vertical plane with the star Delta (d) in the constellation
Cassiopeia. The vertical wire of the transit should be fixed upon
Polaris, and occasionally brought down to the star Delta, to observe
its approach to the same vertical line. When both stars are seen upon
the wire, Polaris is very near the meridian. A sinai! interval of time
(as 3.7 mm. in 1901) will then be allowed to pass, while Delta moves
rapidly east and Polaris slightly west to the actual meridian. At that
moment the cross wire should be placed upon Polaris, and the meridian
firmly marked by stakes and tack-heads.

This method is practicable only when the star Delta is below the
pole during the night; when it passes the meridian above the pole, it
is too near the zenith to be of service, in which case the star Zeta (C),
the last star hut one in the tail of the Great Bear, may be used instead.

Delta (ó) (assiopeiiu is on the meridian below Polaris and the pole,
at midnight about April 10, and is, therefore, the proper star to use at
that date and for some two or three months before and after.

Six months later, the star Zeta (C), in the tail of the Great Bear, will
supply its place, and will be used in precisely the same manner.

The method given in this article for finding the true meridian can
not be used with advantage on account of the haziness of the atmos-
phere near the horizon, at places below about 380 north latitude.

The diagram, drawn to scale, exhibits the principal stars of the con-
stellations Cassiopeia and Great Bear, with Delta (5) Cassiopeh, Zeta
(C) Urse Majoris (also called Mizar), and Polaris on the meridian,
represented by the straight line; Polaris being at lower culmination.

This method is given in Lalane's Astronomy and was practiced by
Andrew Ellicott, in 1785, on the Ohio and Pennsylvania boundary.

In the above process, the interval of waiting time may be found
for the proper year from te following data:

1901 mm)For Zeta Urs. 191O. annual increase 0.35 m.

For Delta Cass z: :i: - annual increase 0.33 m.



INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 97

The (liagram held perpendicular to the line of sight directed to the pole, with the
right hand side of ttie page uppermost, will represent the configuration of the con-
stellations with Polaris near eastern elongation at midnight about July 10inverted,
it will show Zeta () of the Great Bear and Polaris on the meridian (the former
below and the latter above the pole) at midnight about October 10; and held with

A
,,,._9 __?._

LJK;p

Polaris.

.wia it

: r0r8.

a'
Cassi opeia.

left hand side uppermost the diagram will indicate relative situations for midtkrht
about January 10, with Polaris near wterii elongation. The arrows Lndicate the
direction of apparent motion. Zeta () of the Great Bear (also sometimes called t
Great Dipper), was called Mizar by the ancient Arabians. and the nv'll star near t
Alcor Mizar is the star nearest to the end star of the handle of the dipper

187llO2-7
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TO I1X A MERIDIAN AT OThER TIMES. BY HOUR ANGLE.

The annexed diagram (fig. ) will show in their proper relation
the various aspects of Polaris in its daily apparent motion around the
north-polar point.

This must be carefully studied, as the illustration of Table V, for
finding at any hour the hour angle and azimuth of Polaris, and the
resultIng meridian, at times when more direct methods are not available.

Hour Angle of Polaris.ln fig. 2 the full vertical line repre-
sents a portion of the meridian passing through the zenith Z (the point
directly overhead), and intersecting the northern horizon at the north
point N, from which, for surveying purposes, the azimuths of Polaris

FIG. 2.

are reckoned east or west. The meridian is pointed out by the plumb
line when it is in the same plane with the eye of the observer and
Polaris on the meridian, and a visual representation is also seen in the
vertical wire of the transit, when it covers the star on the meridian.

When Polaris crosses the meridian it 15 said to culminate; above the
pole (at S), the passage is called the Uper Culmination, in contradis-
tinction to the Lois er Culmination (at S')

309 In the diigi-arn,which the surveyor may better understnd by
holding it up perpendicular to the line of sight when he looks towa
the pole,Poiiris is supposed to be on the meridian, where it will be
about noon on April 10th of each year The star appears to revol% e
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around the pole, in the direction of the arrows, once in every 23" 56m

of mean solar time; it consequently comes to and crosses the meridian,
or culminates, nearly four minutes earlier each successive day. The
apparent motion of the star being uniform, one quarter of the circle
will (omitting fractions) be described in 5" 59rn, one half in 11" 58", and
three quarters in 17" 57m For the positions s,, s, S3 etc., the angles
SPs1, SPs,, SPs,, etc., are called Hour Angles of Polaris for the instant
the star is at s1, S2 or s,, etc., and they are measured by the ares Ss,,
Ss2, Ss,, etc., expressed (in these instructions) in mean solar (common
clock) time, and are always counted from the upper meridian (at S), to
the west around the circle from 0" O to 23" 56m.1, and may have any
value between the limits named. The hour angles, measured by the
arcs Ss1, Ss2, Ss3, Ss4, Ss5, and Ss6, are approximately 1" Sm, 5h, 55m,
9h 4, 14" 52, ish and 22" 48 respectively; their extent is also
indicated graphically by broken fractional circles about the pole.

Suppose the star observed at the point S3; the time it was at S,
(the time of upper culmination), taken from the time of observation,
will leave the arc Ss,, or the hour angle at the instant of observation;
similar relations will obtain wen the star is observed in any other
position; therefore, in general:

Subtract the tune of Upper Culmination from. the correct local mean
time of observation; the remainder will be the Hour Angle of Polari8
eeessed in. time, or the "argument for table VII"

The observation will be made as directed on page 94, modified asfol-
lows: there will be no waiting for the star to reach elongation; the
observation may be made at any instant when Polaris is visible, the
exact time being carefully noted..

TABLE V.

This table gives, in "Part I," the local mean time of the upper
culmination of Polaris, on the 1st and 15th of each month, for the years
1901 to 1910, inclusive. The times decrease, in each year, to April10,
when they become zero; then, commencing at23hSGm.1, the tiniesagain
decrease until the following April, and soon, continuously. The quan-
tityin the column marked "Duff, for 1 day" is the decrease per day
during the interval of time against which it stands, and answers for all
the years marked in the table. For any intermediate date, the "Di if.
for 1 day" will be multiplied by the days elapsed since the preceding
tabular date, and the product subtracted from the corresponding time,
to obtain the required time of upper culmination for the date under
consideration. The table answers directly for lOS0 west longitude.
The results of using it for other lonitudes will contain an amount of
error hardly appreciable, as the corrtion for longitude cannot exceed
one-tenth of a minute of time for each 9 degrees of longitude. A few
exampIe will illustrate the use of the table.

L Required the time of upper culmination of Polaris fo
I1(° west, for March 3, 1904.

Astron. time, U. C. of Polaris, 1904, March 1 2 47.0
Red. for2 days is 3" 94X2=7m 9 (Part II) Subtract 79

ime U C. of Polaris, 1904, March 3......................2 39.1



100 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS.

The required time may also be obtained by using the table in the
opposite direction; by taking the time for March 15, and adding the
reduction as follows:

h. m.
Astron. time, U. C. of Polaris, 1904, March 15 1 51.9
Red. for 12 days is 3m.94X12=47°'.3, add 47.3

Local mean time U. C. of Polaris, 1904, March 3 2 39.2

In this case the two results are practically identical. If the compu-
tation is made both ways, the results will check each other.

312. Part II has been inserted to save the surveyor the little trou-
ble of maI'ing multiplications; thus, for the above example, look in
Part II, under the proper tabular difference, 3m94, and opposite the
3d or 17th day of the month in the left hand column is the correction79

Computing from a preceding date: for days between April 11 and 15
of any year, the reduction in Part II will be greater than the tabulated
time of culmination, in which case 23" will be added, to make the
subtraction possible.

Required, for a station in long. 900 west, the time of U. C. of Polaris for April
14, 1906:

h. ni.
Astron. time, U. C. of Polaris, 1906, April 1 (Part I) 0 47.9
Add 23 56.1

Sum 2444.0
Reduction to April 14, (Part 11), subtract 51. 1

Local mean time, If. C. of Polaris, April 14 23 52.9

Working from a following date, for days between 9th and 15th of
Aril, the sum will exceed 23" 5mJ, and when this occurs subtract
23 56m.1 from the sum, and the remainder will be the required time.

Required, for a station in long. 90° west, the time of U. C. of Polaris for April
10, 1903:

313. The surveyor should be careful to correctly employ Part II,
Table V. When the table is used in regular order, the "Reduction"
may be taken froni Part II with the argument, "Day of the month"
in left hand column, or "Number of days elped" in right hand column,
as may be preferred. ("Argument", the quantity on which another
quantity in a table depends.) In example 2,Part iT, may be entered
in with the argument 13 days elapsed (from 1st to 14th) in right hand
column; then the reduction, 51m1, results, as above written; but, when
working from a foliowing date (example 3), the &iy of the month in
left hand column can not be used.

Mistakes are often made by using the wrong column in Part I; as a
matter of course, the tune should always be taken out for the current
year.

h. m.
Astron. time, U. C. of Polaris, 1903, April 15 (Part I) 23 48.5
Reduction for 5 days (Part II), add 19.6

Sum 24 8.1
Subtract - 23 56.1

Local mean time, U. C. of Polaris, 1903, April 10 0 12.0
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TABLE V.-Locat mean (ostronomical) time of the topper culmination of Polarü, com-
puted for ...ngitude 108° (7 11. lIrn.) west o,f Greenwich.

[The time on line with any date in Part 1 Is the hours and mI.nutes elapsed (common Watch time)
since the preceding noon.

Part 1-Continued.

Part 1.

Reduction of tabular times to in4ormediate dada.

Subtract the reduction when computing from a pretest-
.ng, or add it when working from a1toceing date.

Reduction. Arg.-"I5id. tori day."

Part 11.

3.9
1.9

11.8
15.8
'9.7
23.7
27.6
31.6
35.5
33.5
4,3.4
17.4
51.3
.5.5.3
59.2
63,2

No. of
days

elapsed.

2
3

5
6
7
8
9

10

13
'4
'5
IS

Date. 1901. 1902. 1901. 1904. 1905. 1906. 1907. 1908.

Jan, 1
5. as,
619.5

5, m.
641.0

5. in.
642.4

h. m.
643,9

1,. m.
641.4

6. as.
642.8

5. a..
6 44.3

h. as.
645.7

m.
3.93

15 544.2 5 45.7 5 47.1 548.6 5 46.1 a 47.5 5 49.0 .530.4 3.93
Feb. 1 4 37.1 4 38.6 4 40.0 4 41,5 4 39.0 4 40.4 4 41.9 4 43.3 3,95

15 3 41.9 3 43.4 3 41.8 3 46.3 3 43.8 3 45.2 3 46.7 3 48.1 3.35
Mar. 1 246.6 2 48.1 2 49.5 2 47,0 2 48.5 2 49,9 251.4 '248.9 3.94

15 155,5 1 53.0 1 54.4 155.9 153.4 1 .5-1.8 156.3 133.8 3.94
Apr. 1 0 41.6 046.1 047.5 045.0 046.5 047.9 049.4 0 46.8 3.94

15 23 45.6 23 47.1 23 48.5 23 46.0 23 47.5 23 48.9 2.9 50.4 23 47.8 3.93
May 1 2242.8 7244.3 2245.7 7243.22244.7 2246.1 2247.6 2245.1 3,93

15 21 47.8 21 43.3 21 50.7 21 48.2 21 49.7 21 51,1 21 52.6 23 30.1 3,92
June 1 20 41.2 2042.7 20 44.1 2041.6 20 43.1 2$) 44.5 2046.0 2043.5 3.92

15 19 46.4 19 47.9 19 49.3 19 46.8 19 48.3 19 19.7 19 51.2 19 48.7 3.91
July 1 1843.8 18 45.3 18 46.7 5841.2 1843.7 58 47,1 18 48.6 1846.1 3.91

15 17 49.0 1750.1 17 51.9 17 49.4 1750,9 17 52.3 1753.8 5751.3 3.92
Aug. 1 1642.4 1643.0 164.5.3 1642.8 1641.3 1645.7 1047.2 1644.7 3.92

15 1547,6 15 49.1 1550.5 15 48,0 15 49.5 15 .50.9 15 52.4 1549.9 3.92
Sept. 1 14 41.0 14 42,5 14 -13.9 14 41.4 14 42.9 14 44.3 14 45,8 14 43.3 .3.92

15 13 46.1 13 47,6 13 49.0 13 46.5 1345.0 13 49.4 13 50.9 1348.4 3.93
Oct. 1 1243,3 1244.8 1246.2 1243.7 1245.2 1246.6 1248.1 1245.6 3.93

15 11 48.3 11 t9.8 11 51.2 11 48.7 11 50..i 11 51.6 15 53.1 11 50.6 3.93
Nov. 1 1041.4 10 42.9 1044.3 1041.8 1043.3 1044.7 10 46.2 1043.7 3.93

15 946.4 9 47.9 9 40.3 946.8 9 48.3 9 49,7 9.51.2 948.7 3.94
Dec. 1 5 43.3 8 44,5 8 46.2 8 43. 7 S 45.2 8 46.6 S 48.1 8 45.6 3.9415748.1743.6751.0748.5750.0 7 51.4 7 52.9 730.4 3.95

Date. I 1910. 1911.
Did. I
for

I day.

5. as. 5. as. 5. as. as.
Jan. 1 613.2 6 44.7 6 16.1 3.95

15 547.9 549.4 5 50.8 3.05
Feb. 1 4 40.8 4 42.3 4 43.7 3.95

15 345.6 1 47.1 3 48.5 3.95
Mar. 3 250.3 251.8 2 6.1.2 3.94

15 155.2 1 .50.7 1 5,8.1 3.91
Apr. 1

15
0 48.3

2349.3
0 49.8

23 50.8
0 51.2

2352.2
3.94
3.93

May 1 2346.5 2248.0 22 49.4 3.93
15 21 .51.5 21 53.0 '21 54.4 3.92June 1 2044.9 20 46.4 20 47.8 1_cs)
15 1950.1 1953.6 1953.0

July 1 18 47.5 1849.0 1850.4 3.91
15 1752.7 17 54.2 17 55.6 3.92

Aug. 1 1646.1 16 47.6 1649.0
15 15 51.3 1552.8 15 54.2 3.92

Sept. 1 14 44.7 14 46.2 14 47.6 3.92
15 13 49.8 1351,3 13 52.7 3,93

Oct. 1 12 47.0 12 48.5 1249.9 3.93
It 6.3.5 11 54.9 3.161

Nw. I 10 45.1 10 46.6 10 48.0 3.93
15 950.t 9 51.6 953.0 3.151

Dec. 1 8 47.0 8 48.5 8 49.9 3.94 II
15 7 51.8 733.3 7 54.7 3,95 If

Day of
the

month. as.
3.91.

m.
3.92.

as.
3.03.

as.
3.04.

as. m. in. as.
2 or 16 3.9 3. 3.9 3.9
Soc 17 7.8 7.9 7.9
4 or 18 11.7 11.8 11.8 11.8
5 or 39 15.6 15.7 15.7 15.8
6 or 20 19.5 16,6 19.6 19.7
7 or 21 2.3,5 2.1.5 23.1', 23.6
S or 72 27.4 27.4 27.5 '27.6
9 or 21 31.3 31.4 31.4 31.5

30 or '24 35.2 35.1 15.4' 35.5
11 or 2.1 39.1 39.2 39.3 39.4
12 or2t -13.0 43,1 4.3.2 43.3
13 or 27 46.9 17.0 47.2 47.3
11 or2S 50.8 51,0 .51.1 51.2

20 51.7 54.9 55.0 55.2
30 58.6 58.9 59.1
31 62.6 172.1 62.9 63.0
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Applications of Tables V and VII.

Required the Hour Angle and Azimuth of Polaris, for a station in latitude 460
N., longitude 900 W., at 8" 24"' p. m., November 7, 1910.

h. m.
Astronomical time of observation,1910, Nov. 7 8 24.0
Equivalent to time of Nov. 6 32 24.0

ii. m.
Astron. time, U. C. Polaris, Nov. 1 (Table V, Part I)., 10 46.6
Reduction to Nov. 6" (Part II), subtract b 19.7

Astron. time, U. C. Polaris, Nov. 6 10 26.9, subtract.. 010 26.9

Hour Angle of Polaris, at observation 21 57.1
Subtract from d 23 56.1

Time Argument for Table VII 1 59.0

Azimuth of Polaris, at observation 0° 51' E.

Required the Hour Angle and Azimuth of Polaris, for a station in latitude 41°
12' N., longitude 940 \V., at 6" 16°' a. in., Nov. 19, 1901.

b. m.
Astronomical time of observation, 1901, Nov. 18 18 16.0

h. m.
Astrnn. time, U. C. Polaris, Nov. 15 (Tab1eV, Part I). - 9 46.4
Reduction to Nov. 18 (Part II), subtract 11.8

Astron. time, U. 0. Polaris, Nov. 18 9 34.6, subtract. 9 34.6
Hour Angle of Polaris, at observation, and Time Argument for Table VII.. 08 41.4
Azimuth of Polaris, at observation (Table VII), 74' or 1° 14' W.

By reference to the above table, the surveyor will observe that the times, between
Nov. 1 and 15, are greater than 8" 24°'; consequently, the culmination for one day
earlier, Nov. 6, will be used: see directions on page 99; also, section 313.

"From Part II, Table V, opposite 6th day of month, and under "3.94°'."
"To subtract, take 1 day from Nov. 7, and add its equivalent, 24", to 8" 24m,

making, Nov. 6, 32" 24°' (which is the time expressed by Nov. 7, 8' 24°'); then sub-
tract in the usual manner.

tee last clause of footnote, page 104.
" case the Hour Angle comes out greater than Ii" 58"', subtract it from 23" 56.1"';

see example 4, above.
The Hour Angle being less than 11" 58°', the Azimuth is west; see precepts, top

of Table VU.
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DIFFERENT OBSERVATIONS OF POLARIS.

814. To establish the meridian of any station, and test the accuracy
of courses derived from the sun, the deputy must use one or more of
the following methods:

1. By upper culmination.
. By lower culmination.

By east elongation.
By west elongation.
By hour-angle observation, at some point in any of the quadrants

included between these four points.
The exact local mean time of lower culmination or of either elonga-

tion will be deduced from Table V above, as follows.

FOR EAST ELONGATION.

Find the time of upper culmination for the given day and year
and subtract 5I 55m, unless this brings the time within the preceding
astronomical day; in which case, instead of the subtraction, add 18' im.

FOR WEST ELONGATION.

Find the time of upper culmination and add 5" 55m, unless this
brings the time within the succeeding astronomical day; in which case,
instead of the addition, subtract 18" im.

FOR LOWER CULMINATION.

Find the time of upper culmination, and add or subtract 11"
as may be found necessary to bring tke result on the desired

astronomical day.
Where the resulting time comes in daylight, another method must

be chosen, to render the star visible, or the hour-angle table must be
used. The following schedule of methods may be useful in selecting
a process. The dates specified are the earliest and latest available.

TABt VI.Tirne8 uiLabk for rarous observa!ons.

Oba. for- Aatr. day. Time of upper culmination.

1901. IL3f. -
Apr. 12 0 1.5pt noonem e onga Apr. 13 23 53.6near 000nLIOn. Oct. 15 Ii 48.5near midnight

- Oct. 15 11 43.5near midnightC Ofla. Apr. 12 0 I.5pa.,t noon
Apr. 13 23 53.6near noon

Lower eulmlna- 5 Jan. 15 5 44.4early eyening
Lion. 1 July 15 17 49.2earlyniornlng

Add or
eubt.

II. Jr.
+18 15 535 55
+5 5
+5 5

1

-fIt 58
58

Time of observation.

if. M
18 2.5mornIng twilight.
17 58,6morning twilight.
5 52.5early evening.

17 43.5-morning twilight.
S 565early evening.
S 52.6early evening.

17 41.4morning twilight.
5 51.2early evening.

FOR HOUR-ANGLE OBSERVATIONS. (TABLE VII.

318 ThIs table gives, for various hour angles, expressed in mean
solar time and for e en degrees of lttitude from 30 to 50 degree'.. thi.
Azimuths of Polaris for 11 years, computed for a erages ilue. of th.
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north polar distance of the starthe arguments being the hour angle
(or 23h 56m.1, minus the hour angle, when the latter exceeds 11' 5am),

which is termed the time Argument; and the latitude of the place of
observation. The table is so extended that azimuths may be taken out
by mere inspection and all interpolation avoided, except such as can be
performed mentally.

The hours of the "time arguments" are placed in the columns headed
"Hours,"on left of each page. The minutes of the time arguments
will be found in the columns marked "m.," under the years for which
they are computed, and they are included between the same heavy
zigzag lines which inclose the hours to which they belong.

The time arguments are given to the nearest half minute; the occur-
rence of a period after the minutes of any one of them, indicates that
its value is 0.5" greater than printed, the table being so arranged to
economize space.

The table will be used as follows: Find the HOURS of the time
argument in the lefthand column of either page; then, between the
heavy lines which in close the hours, find tile MINUTES ni tile column
marked at the top with the current year. On the same horizontal line
with the MINUTES, the azrnnth will be found under the given latitude,
whic/i is marked at the top of the right-hand half qf each page. Thus,
for 1904, time argument, Oh 43m latitude 36°; find Oh on left-hand page
and under 1904, find 43m, on ninth line from the top, and on same line
with the minutes, under latitude 36°, is the azimuth 0° 17'. For 1908,
time argument 9h 33km, lat. 48°, the azimuth is 1° 14', found on the
21st line from top of right-hand page.

If the exact time argument is not found in the table, the azimuth
should be proportioned to the difference between the given and tabular
values of said argument.

The table has been arranged to give the azimuths by simple inspec-
tion. No written arithmetical work is required, all being performed
mentally. It will always be sufficient to take the nearest whole degree
of latitude and use it as above directed, except for a few values near
the top of either page, where the difference of azimuths, for 2° differ-
ence of latitude, amounts to 4 or 5 minutes of arc.

The attention of the surveyor is directed to the fact that he
should always use one day of twenty-four hours as the unit, when he
subtracts the time of culmination from the time of observation. See
example 4, page 102. In any case when the time of upper culmination,
taken from Table V, for the given date, would be numerically greater
than the astronomical time of observation, the former time will be
taken out for a date one day earliei than the date of observation. The
surveyor will decide when such condition exists by comparing the time

"The vertical diameter SS-', fig. 2, divides the apparent path of Polaris into two
equal parts, and for the star at any point s, on the east side, there is a corresponding
point s, on the west side of the meridian, for which the azimuth Nw, is equal to the
azimuth Ne. The arc Ss,S's6, taken from the entire circle (or 23" 5G"'. 1), leaves the
are Ss, and its equal, Ss1, expressed in time, may be used to find, from Table VII,
the azimuth Nw, which is equal to Ne.

The hour angles entered in Table VII include only those of the west hail of the
circle ending at S', and when an hour angle greater than Il" 55m results from obser-
vation, it will be subtracted from 23" 56". 1, and the remainder will be used as the
"time argument" for the table. The surveyor should not confound these two quan-
tities. The hour angle itself always decides the direction of the azimuth and defines
the place of the star with reference to the pole and meridian, as noted at top of
Table VII. See examples below Table V, page 102.
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given in the table with his astronomical time of observation. See exam-.
pie 4 and explanations in footnotes, page 102.

The watch time to be used when making observations on Polaris
at all times except elongation should he as accurate as can be obtained.
Looking at Table Vii, near the top of page 106, the surveyor will
observe, that for a difference of four minutes in the time argument,
there is a change of about two minutes in azimuth; consequently, to
obtain the aziniuth to the nearest whole minute of arc, the local mean
time, upon which all depends, should be known within two minutes.
-When the surveyor uses a solar instrument, he can readily determine
the time for himself during the afternoon before observing Polaris, or
in the morning after observation, and, without moving the hands of
his watch, apply the necessary correction to his observed watch time,
as exemplified in Specimen Field Notes, page 149. When the surveyor
uses standard railroad time, he will correct the same for the difference
of longitude between his station and the standard meridian for which the
time is given, at the rate of four minutes of time for each degree of
the difference in arc. Thus, if the difference of longitude is 6° 45',
the equivalent in time will be 27 minutes. The difference of longitude
may be taken from a good map. The number of seconds taken from
the 5th column of Table XII, (opposite the proper latitude), multiplied
by the number of ranges, will give the correction for longitude in sec-
onds of time. The correction will be subtracted froni the standard
railroad time of observation, when the surveyor's station is west, or
added when east of the standard meridian, as the case may require,
to obtain local time. It is immaterial where the surveyor obtains the
standard time, provided he gets it right; a result which will be gained
most easily by a direct personal comparison at a telegraph office.

The following Table Vii thus enables the surveyor to obtain
the hour angle and azimuth of Polaris at any hour and minute from
1901 to 1911 inclusive, in latitudes 30° to 50, thus combining in twc
pages the essentials which under ordinary methods would require
twenty. This condensed table was first given in the .Manual of 1890,
for dates which are now past. It has now been extended to a date 11
years later, with a slight change of plan.
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TABLE VII.-Azimutljs of Polaris

[The hour angles are expressed in mean solar time. The occurrence of a period after

STAR AND AZIMIJTII. P0LAR5S above TIlE POLE.

W. of N. when hour angle is less than 11 518. To determine the true meridian, the azi-
E. of N. when hour angle is greater than 111 58m. muth will be laid off to the east when the

hour angle Is less than llb 58", and to the
Time argument, the star's hourangle (or 23 515m we&t then greater than llh 5S,.

.1 'minus the star's hour angle), for the year-

Azimuths for latitude-.-

= -0 .0 'm0 0 0 0 . 0 0 0 - - - 0 0 0 0 0 0 0 0 0 0 00 0 0. 0 0 0 0 0 0 30 3 34 36 38 40 4 44 46 48 50

h. so. m. m. so. m. so. m. so. so. so. In. ''''''''''oOO 000 000 000 0 00000000004.4.4.555555552222222222.2.
9. 9. .9. 9. 9. 9. 9. 9. 10 10 10 3. 3. 3. 4 4 4 4 4 4. 4. 5

14 14 14 14. 14. 14. 14. 14. 14. 14. 15 5. 5. 5. 5. 6 6 6 6. 6. 7 7

19 19 19 19 19 19 19. 19. 19. 19. 19. 7 7 7. 7. 8 8 8. 8. 9 9 9.
23. 23. 23. 24 24 24 24 24. 24. 24. 24. 9 9 9 9. 9. 10 10. 10. 11 11. 12
28. 28. 28. 28. 29 29 21) 21) 29. 29. 29. 10. 11 11 Il. II. 12 12. 13 13. 14 14.
33 33 33. 33. 33. 34 34 3.1 34. 14. 34. 12. 12. 13 11 13. 14 14. 15 15. 16 17
38 38 38 38. 38. 38. 39 39 39 39. 39. 14 14. 14. 15 15. 16 16. 17 18 18. 19

42. 42. 43 43 43. 43. 44 44 44 44. 44. 16 16 1(5. 17 17. 18 18. 19. 20 21 21.
47. 47. 48 48 48 48. 48. 49 49 49. 49. 17. 18 18. 19 19. 20 20. 21. 23. 23 24
52 52. 52. 53 53 53. 53. 54 54 38. 54. 19. 20 20. 21 21. ff2 22. 21. 24. 25. 2(5.

57 57. 57. 58 58 58.58.59 59 59. 0 21. 21. 22 22. 23. 24 25 26 27 28 29222.333.3. 4.4. 52323.2424.25202728293031.
7 7 7. 7. 8 8. 8. 9 9. 9. 10 25 25. 26 26. 27 28 29 30 31. 32. 34

12 12 12. 13 13 13. 14 14 14. 15 15 27 27 27. 28. 29 30 31 12 33. 35 36.
17 17 47. 38 38 38. 19 19. 19. 20 20. 28. 29 29. 30 31 32 33 34. 315 37. 39
ff2 22 22. 23 23. 23. 24 24. 26 25. 215 30. 31 31. 32 33 34 35 36. 38 39. 41.
27 27 27. 28 28. 29 29. 29. 30 30. 31 32 32. 33 34 35 36 37 38. 40 42 43.

32 32. 33 33. 33. 34 34. 35 35. 36 36. 33. 34. 35 36 37 38 39. 41 42. 41 4(5

37 37. 38 38. 39 39. 40 40. 41 41. 42 3.5. 36 37 38 39 40 41. 43 44. 46. 48.
42. 43 43. 44 44. 45 45., 46 46. 47 47. 37 38 38. 39. 40. 42 43. 45 46. 48. 50.
47.48 48.4950 50. 51151.52 52.53 3939.40.41.42.4145.4749 51 53
53 53. 14 54. 55 55. 56.' 57 57. 58 38. 40. 41. 42. 43. 44. 4(5 47. 49 51 53 55

58. 59 591 0 0. 1. 2 2. 3 4 4. 42. 43 44 45. 46. 48 49. 51. 53. 55. 57.

4 4. 5 6 6. 7 7. 8. 9 9. 10. 44 45 46 47 48. 50 51. 53. 5.5. 57. 60
9 1010.11.12 12.13.14 15 15.16.46 47 48 49150. 52 53. 55. 57. 60 62.

15 16 16.17 18 18.19.20 21 21.22.47.48.49.51152.5456 51.60 62(54.
21 21. 22. 23 24 21. 25. 20 27 28 28. 49. 50. 51. 53- 54. 56 58 60 62 61. 67

27 27. 28. 29 31) 30. 31. 32. 33 34 35 51 52 53. 55 56. 58 60 62 64. 66. 69.

33 33. 34. 35 36 37 38 38. 39. 40. 41. 53 54 55. 56. 58. 64) 62 64 66. 69 72

31) 40 40. 41. 42. 43. 44. 45 46 47 48 54. 56 57 58. 64) 62 64 66 68. 71. 74.

45 4(5 47 48 49 50 51 52 53 54 55 56. 57. 59 60. 62 64 66 68. 71 73. 76.
535253.54.58.1&57.,.1tU1 62.61666870.73.7679
18.59. 0. 1. 2. 3. 4. 6 7 S 9 60 61. 63 64. 66 68 70 72. 75 78 81.

1 a. 6. 7. 8.11) 11 12 13 14. 15.17 61.63 64.66 6870 72 74.77.80.84
12. 13. 14. 16 17 18. 19. 21 21 23. 25 63. 65 66. 68 70 72 74. 77 79. 82. 86
19. 21 21 25. 25 26 27. 21 30. 31. 33 65 66. 68. 70 72 74 76. 79 82 85 88.
27. 28. 30 31. 33 34. 35. 37 38. 40. 42 (57 68. 70 72 74 76 78. 81 84 87 91

35. 37 38. 39. 41 43 44. 46 47. 49. 51 69 70. 72 74 76 78 80. 83 86 89. 113.

44 45. 47 48.50 52 53. 53 57 SOITh. 70. 72 74 73. 77. 80 3.2. 85.88.91.115.
53 54. 56 58 1. 3. 5. 7. 9. 11. 72. 74 7(5 77. 79. 3.2 84. 87. 00. 91 98

4 2.4. 810 12.14.16.19 21 2374 76 77.79.8l.8486.89.3.2845100.13 1617.19.222426.2932 31.37.76 Th79. SI. 83. 86 88. 91. 95 1)8.103

94 Z' 29 22 34 ff" 41)43.165053 "7 "921838688 9061 9'l01l0&
3$4043.4&5O53.57.2 6.i110.79.81.838.5S790939699.103107.
54 57.9 1. s 10 It, 23. 32 42.j 81 83 85 87 89. 92 95 95 101. 105. 110

3 111 29. 4.0.j 83 85 87 89 91. 94 97 100 103. 107. 112
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for the of land ourveyors.

minutes of time or of an hour angle indicates that its value is 98.5 greater than printed.]

STAR AND AZIMUTH. POLARIS below THE POLE.

W. of N, when hour angle is less than 11 558. To determine the true meridian, the azt'
E. of N. when hourangle Isgreater than 11 58'. moth will be laid o8 to the east when the

hour angle is less than lIb 558. and to the
star's hourTime argument, the angle (Or 23" 50" west when greater than 33558,

.1 minus the star's hour angle), for the year-

Azimuths for latitude-..-

b.a
,., .1 c' . ,' - - - 0 0 0 0 0 0 0 0 0

30 32 34 36 38 40 42 44 46 48 50

Ii.
6

in. m
34 2,S 20.

in.
.

'
83

'
85

'
87

'
89

,

91.

'
94

,
97

,
190 103.

,

107. 112in. m. in. in. in.
56 52, 48, 45 40. 3-1 27 18 8 in. Sn. 81. 83 85 87 89. 92 95 98 101. 105. 109.
12. 10 7 4 O 56.52. 48. 44 39 34 79. 81. 83 85 87. 90 93 96 99. 103 107
2623.2118.161310 7 4 0.577879.81.83.85.88 90.93.97100.104.
37.35.33.31.2026.24 21.19 16 13 7677.79.81.83.86 88.91.95 98.102
48. 46. 44. 42. 40. 38. 36. 84. 82 29. 27 74. 76 77. 70. 81. 84 86. 89. 92. 96 iSO
5$ 5. 55 .33 51. 49. 47. 45. 43, 41. 39. 72. 75 76 77. 79. 82 84. 87. 90. 94 97.7.0 42.159.57.565452.50.71 72.74 76 77.8082.85.8891.95
16 11. 13 11. 10 S. 7 a. 4 2. 69 70. 72 71 75. 78 80. 83 86 89 92.

24 23 21.' 21) IS. 17. 16 14. 13 11. 10 67. 68. 70. 72 74 76 78. 81 84 87 90
32 3! 29. 28 27 25. 24. 33 21. 20. 19 65. 67 68. 70 72 74 76. 79 8!. 84. 88
39. 38. 37 311 35 33. 32. 31 30 28. 27. 64 65 66. 68 70 72 71. 77 79. gi, 85.4746 44.j43. 42.41.4039 38 36.35.6263.64.66.68 70 7274.77.80 83
54 53 52 50. 49. 48. 47. 46. 45. 44. 43 CO. 61. 63 64. 66 68 70 72. 75 78 80.

9 0. 59. 5. 57. 56.35.5.1.53.52. 51. 50. 58. 59. 61 62. 64 66 68 70. 73 75. 78
7. b. 1. 4. 3. 2. 1. 1 0 59 58 57 58 59 60. 62. 64 66 68 70. 73 76

13. 23 12 11 10. 9. 8. 7. 6. 5. 5 36' 56 57. .i 60. 62 61 66 68. 71 73.
20 19 18. 17. 17 16 15 14. 11. 12. 11. 53. 54. 55. 57 54. 60 62 64 66 68. 71
213 25. 24. 24 23 22. 21.

32 31. 81 30 29. 28. 28

20. 20 19 18

27 26. 25. 24.

51.

49.

52. 53, 55

50. 52 53

56.

54.

on

56

CO 132 64 66. 65.

64 66.158 59. 62
33 37 37 36 3.5. 35 34
44 43. 43 42 41. 41 40

33. 532. 32 31

39. 538. 88 37.
43
46

49 50 51
47 48 49.

52, 54 55.
50. 52 53.

57. to.
55. 57.

61. 64
61.aS.

504948.4847.47 46 4.5.45 44 43. 44. 45. 46. 47.45.50 51. 53. 55'57'
55. 55 5-i. 5.4 53 52. 52 51. 51 50 49. 42. 43. 44. 45. 46. 48 49. 51 53 55 57

10 1 0. 0J59.59 5.8. 57J57 56.543 55.41 41. 42. 43.44.46 47.49 50. 52. 54.
6. 6 5. 5 1. 4 3. 3 2. 2 1. 59 40 40. 41. 43 41 45. 47 48. 50 52

12 11. 11 10. 10 9. 9 8. 8 7. 7 37. 38 39 40 41 42 43. 45 46. 48 49
17. 17 16. 16 15. 15 14. 14 13. 13 12. 35. 36 37 38 39 40 41 42. 41 43. 47.
29 22. 22 21. 21 29. 20 19. 19. 19 18. 51 34. 35 36 37 38 39 40. 42 43. 45

28 27. 27. 27 26. 26 25. 25 25 24. 24 82 32. 33. 3-4 35 36 37 38. 39. 41 42.33.8332.3-23-231.3130.303029.303131.3'23953353637,pj40
38. 35 33 37. 37 36. 36. 36 35. 35 35 23. 29 29. 30. 31 32 33 34 55. 36. 38
43. 43. 43 42. 42. 42 41. 41. 41 40. 40 26. 27 28 28. 29 30 33 5532 33 34 35.
49 48. 48 48 47. 47, 47 46. 46. 46 45.

54 53. 53 53 52. 52,' 52 52 51, 55 51
59 55, 58, 58 58 57, 57. 57 57 50. 50

25

23
21.

25. 26 26. 27

33. 21 24. 25.
22 23 3-2. 25

28 29 30 31 32

26 27 27. 28. 29.
24 2.5 28. 26. 27.

33

531

271.
II 42.3.332.2.22 1.1.19.2020,2123.2323,23,242559

9 8. 8. 8. 8 8
14 13. 13. 13. 13 13

7.
12.

7 7 7 6.
12. '12. 32 12

18
10

18 18. 19 19,
16. 16. 17 17.

24)
18

20, 21. 211 23
38. 19 20 20.

23.
21.
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RELATIVE POSITIONS OF TilE MERIDIAN AND POLARIS.

If the observation is made after in point of time and within
11" 5S of the culmination preceding, the star is obviously west of the
true meridian and the azimuth must he laid off to the east. If the
observation is made before in point of time and within 11" 58' of the
culmination following, the star is obviously east of the meridian and
the azimuth must be laid off to west.

A very good way to tell the position of Polaris as to being either
west or east of the meridian, is accomplished by noticing the relative
position of Polaris and the star Mizar in the handle of the "Great
Dipper." These stars Mizar and Polaris are diametrically opposite
each other on a line passing almost exactly through the pole of the
earth's axis. Obviously if Mizar is in the eastern sky, Polaris is west
of the meridian, etc.

The following four examples illustrate any difficulties in the use of
the tables:

EVENING OBSERVATIONS.

February 20, 1903, at 7" 42m.5 p. m. local mean time, I observe
Polaris in position and mark the direction of the sight upon the ground.
I notice that 1Iizar is in the eastern sky. Station in southern Cali-
fornia, latitude 36°, longitude 117°.

h. rn.
Time of observation 7 42.5

h. rn.
From Table V, U. 0. Polaris, February 15 3 44.8
Reduction to February 20 19.7 3 25.1

Time elapsed since preceding culmination 4 17.4
From Table VII corresponding azimuth is 81'.5.

February 2111 lay off the meridian 19 21'.5 to the east of the line of
sight of observation.

325. May 9, 1903, at 8" 56m.4 p. m., local mean time, I observe
Polaris in position and mark the line of sight upon the ground. I
notice that Mizar is in the eastern sky. Station in northeastern Mm-
nesota, latitude 48°, longitude 90°. The nearest culmination is that
of May 8.

h. m.
Time of observation May 9, 8" 56m.4, or May 8 32 58.4

h. m.
From Table V, U. C., May I 22 45. 7
Reduction to May 8 27.52218.2

Time elapsed since preceding culmination 10 38.2
From Table VII, corresponding azimuth is 36'.5.

May 10 I lay off the meridian 0° 36'.5 to the east of the line of
observation of Polaris.

MORNING OBSERVATIONS.

328 May 10, 1903, at 5" 13 a m, locil mean time, or Nay ,
17" iam astronomical time, I observe Polaris in position and mark the
line of sight upon the ground I notice that Mizar is in the western
sky Station in northeastern Minnesota, latitude 48°, longitude 90°

ii in ii in
Time of observation, May 9.........................................17 13.0
From Table V U C ,Mayl 22 45 7
Reduction to May 9 31 4 22 14 3

Time to elapse to next foUowing culmination 5 1.
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From Table VII corresponding azimuth is 85'.5.
After daylight I lay off the meridian 1° 25'.ö to the west of the line

of observation.
February2l,1903,at Wn a.m.,local mean time, or February

20, 17h lOm, astronomical time, 1 observe Polaris in position and
mark the line of sight upon the ground. I notice that Mizar is in
the western sky. Station in southern California, latitude 36°, longi-
tude 117°. The nearest culmination is on February 21.

h. m. h. m. h. n.
Time of observation, February 20 17 10.0
From Table V, U. C., February 15 3 44.8
Reduction to February 20 10.7

3 25.1 + 24 0 = 27 25. 1

Time to elapse to next following culmination 10 15.1

From Table Vii, corresponding azimuth is 38'.O.
After daylight I lay off the meridian 00 38' to the west of the line

of observation.
OBSERVATIONS AT ELONGATION.

Approximately 5" 55m later than the time of culmination
Polaris reaches its maximum western azimuth, or western elongation.
Eastern elongation occurs the same amount of time earlier than upper
culmination.

When observing at elongation the time is not at argument, except
to warn the observer of the approaching condition. In the observa-
tion the motion of the star is slowly followed until the maximum azi-
muth is actually observed to have been reached by the star receding.
The line of sight of the maximum position in azimuth noticed in the
observation is marked upon the ground.

In Table PT is tabulated the azimuth of Polaris when at elonga-
tion, for any date from 1901 to 1911, inclusive, and for any latitude
between 30° and 50°, inclusive.

The following two examples illustrate observations made at elonga-
tion:

WESTERN ELONGATION.

March 10, 1903, 1 wish to observe Polaris at western elongation;
my latitude is 400.
From Table V, U. C., March 1
Reduction to March 10
Time to add until elongation

Time of western elongation . . 8 9

About 8 p. m. I commence observing the western progress of Polaris;
when the star begins to recede, I mark the mnaximuni position in azimuth
upon the ground. From Table IV the corresponding azimuth is found
to be 1° 34'.8. March 11, 1 lay off the meridian 1° 34'.S to the east of
the line of the observation. -

EASILRS ELOOATION

331 September 3, 1903, I wmh to observe Pohirms 'it eastern elong'i
tion; my latitude is 48°.
From Table V, U. c.; September 1 q 14 43.9
Reduction to September 3 ' -I ''9
Tune to subtract for elongation - )

ii. m
2 49.5
35.5

+55



110 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS.

About 81 30" I commence observing the eastern progress of Polaris;
when the star begins to recede I mark the maximum position in azimuth
upon the ground. From Table TV the corresponding azimuth is found
to be 1 48'.O. September 4 I lay off the meridian 10 48'.G to the west
of the line of sight.

VERIFYING RESULTS OF SOLAR WORK.

Surveyors general and their deputies have sometimes failed to
appreciate the requirements of the Manual on testing the adjustment
of the solar compass and verifying the accuracy of its work. In some
cases a wholly erroneous idea thereon has been entertained, making it
necessary to instruct deputies that the adjustments of a solar compass
are not proved correct by its own meridian; but that its meridian must
be verified by proper Polaris observation, to render results reliable.

If a solar instrument standing unmoved, both forenoon and
afternoon, gives an unvarying result, it is usually presumed to be
accurately set, and all its parts in adjustment; but the requirement of a
careful test of the solar by stellar observation, will be rigidly adhered
to, in order to detect possible continuous error in the solar work, which
would vitiate an extensive survey. A solar attachment may remain
in good adjustment while the line of collimation is very erroneous.
To make certain that the whole instrument remains in true adjustment,
nothing will avail short of a meridian independently derived from the
star, and proved by reversing.

These tests inserted in the field ndtes, according to the model in the
specimen field notes, will be subject to verification by the final tests of
the field examiner.

SuRVEYING BASE LINES AND STANDARD PARALLELS BY OFFSETS i11031
STRAIGhT LINES.

[See Plate I, iig. 5.

The corners on a Base Line or Standard Parallel could be estab-
lished from chords of the latitude curve, joining successive township
corners; from a tangent to the true latitude curve at a point miG-
way between the township corners; or from an intermediate straight
line parallel to the lines above mentioned. In the first case, all the
offsets would be measured south; in the second case, all offsets would
be measured north; and, in both cases, the maximum offset, or greatest
distance of the latitude curve from the reference lines, would be one-
fourth of the greatest offset from a tangent six miles long, i. e., the
offset found in table X. opposite the proper latitude, and in the column
headed "3 miles;" while ihc initial bearings of the three lines, 1. e.,
the angles K, M, and L, would be equal to each other; similar rela-
tions between the bearings at corresponding points, would obt Un
through a ringe

The method of establishing corners on a true latitude curve by offsets
from a line situated between and parallel to the chord and tangent,
which was devised to meet a demand for short off,ets, will now be
described.

SECANT METHOD.
[See Plate I figs. 1, r. and 5.J

335 This method consists of running connected series of straight
lines, each six miles long, on such courses that any one of the lines
will intersect the curve of the parallel of latitude in two points, sep-
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arated by an interval of four miles; and, from the lines thus estab-
lished, measuring north or south, as the case may be, to attain other
required points on the latitude curve. For the sake of brevity, said
straight lines will be called secants.

TABLE VIII.-Azimuth of the Secant, and Offsets, in feet, to the Parallel.
Arguments; latitude in left hand column and distance from starting point at top or bottom of the

table.

LatI.
tude.

Azimuths and offsets at- Deflec-
bon Angle
,sd nat.

Rad. 66 ft.
0 mIles. mIle. 1 mile. 1 mIles. '2 mIles. 2} miles. Smiles.

0

30 89° S8'.5 89° 58'.7 89° 59'.o 89° 59'.2 89° 59'.S 89° 59'.7 90° (E. or SV.) 3' 0(Y'.2
1.93 N. 0.87 N. 0.00 0.67 S. 1.15 S. 1.44 S. 1.54 S. 0.69 Ins.

31 89° 58'.4 89° 58'.6 89° 58'.9 89° 59'.2 89° 59'.5 89° 59'.7 90° (E. or W.) 3' 07",4
2.01 N. 0.91 N. 0.00 0.705. 1.205. 1.50 S. 1.60 S. 0.72 Ins.

32 89° 58'.4 89° 55'.6 89° 58'.9 89° 59'.2 89° 59'.5 89° 59'.7 90° (E. or W.) 3' l5".O
2.09 N. 0.94 N. I) 00 0.73 S. 4.25 S. 1.56 S. 1.67 S. 0.75 ins.

33 89° 58'.3 89° S8'.S 89° 58'.8 89° 59'.l 89° 59'.4 89° 59'.7 90° (E. or W.) 3' 2'2"6
2.12 N. 0.97 N. 0.00 0.76 S. 1.30 S. 1.62 S. 1.73 S. 0.78 Ins.

34 89° 58'.2 89° 58'.5 89° 58'.8 89° 59'.l 89° 59'.4 89° 59'.7 90° (E. or W.) 3' 3o".4
2.25 N. 1.01 N. 0.00 0.79 S. 1.35 5. 1.69 5. 1.80 S. 0.81 ins.

35 89? 58'.2 89° SS'.5 89° 88'.S 89° 39'.! 890 59'.4 89° 59'.7 90° (E. or W.) 3 /4
2.33 N. 1.05 N. 0.00 0.82 5. 1.40 S. 1.75 S. 1.87 S. 0.84 ins.

36 89° 58'.i 89° 58'.4 89° 58'.7 89° 59'.O 89° 59'.I 89° 59'.7 90° (E. or W.) 3' 46".4
2.42 N. 1.09 N. 0.00 0.8 S. 1.46 S. 1.82 S. 1.94 S. 0.87 ins.

37 89° 58'.O 890 58'.3 89° 5S'.6 89° 58'.9 89° 59'.1 89° 59'.7 90° (E. or W.) It' 55".0
2.51 N. 1.13 N. 0.00 0.88 S. 1.51 S. 1.89 S. 2.01 5. 0.00 ins.

38 89° 5S'.O 89° 58'.3 89° 58'.(! 89° 58'.9 89° 59'.3 89° 59'.7 90° (E. or W.) 4' 03".6
2.61 N. 1.17 N. 0.00 0.91 S. 1.56 S. 1.95 S. 2.085. 0.93 Ins.

39 89° 57'.g 89° 58'.2 89° 58'.6 89° 58'.9 89° 59'.3 89° 59'.7 90° (E. or W.) 4' 12".6
2.70 N. 1.21 N. 0.00 0.94 S. 1.62 S. 2.02 5. 2.16 S. 0.97 las.

40 89° 57'.S 89° 58'.l 89° 58'.5 89° 58'.9 890 59'.3 89° 59'.7 90° (If. or SY.) 4' fl".6
2.79 N. 4.25 N. 0.00 0.98 5. 1.68 S. 2.10 S. 2.24 S. 1.00 Ins.

41 89° 57'.7 89° 58'.O 89° 58'.4 89° 58'.S 89° 59'.f 89° 59'.6 90° (If. or W.) 4' 31".2
2.89 N. 1.30 N. 0.00 1.02 S. 1.74 S. 2.13 s. 2.32 5. 1.04 Ins.

42 89° 57'.7 89° 5S'.0 'j° 89° 55'.S 89° 59'.2 89° 59'.6 90° (E. or W.) 4' 49°.8
3.00 N. 1.35 N. 0.00 1.05 S. 1.80 S. 2.25 s. 2.40 S. 1.08 ins.

43 89° 57'.6 890 58'.l) 89° ss'.4 8%' 5.s'.s 89° 59'.2 89° 59'.G 90° (E. or W.) 4' 5O"$
3.11 N. 1.40 N. 0.00 1.08 S. 1.86 S. 2.33 S. 2.48 S. 1.12 Ins.

44 89° 57'.S 89° 57'.9 89° 55'.3 89° 55'.7 89° 59':2 89° 59'.6 90° (If. or W.) 5' Ol".O
3.22 N. 1.45 N. 0.00 1.12 S. 1.93 8. 2.41 5. 2.37 S. 1.16 Ins.

If) 89° 57'.4 89° 57'.S 89° 33'.3 89° 53'.7 89° 59'.! 590 59'.S 90° (If. or W.) 5' ii°.8
3.33 N. 1.50 N. 0.00 1.16 S. 2.00 5. 2.49 8. 2.66 S. 1.20 las.

46 59°57'.3 89°57'.7 89°fS'.2 89°33'.6 89°59'.i S9°59'.S 90°(E.orW.)
44 100's 000 1215 20S 2.)S 2765 1241n'4

47 89°57'. 89° 57'.6 89° 58'.! 89° 58'.G 890 59'.! 89° 59'.S 90° (If or W} 5' 34°.2
3.o7 N. 1.61 N. 0.04) 1.25 S. 2.14 S. 2.67 S. 2.86 S. 1.28 Ins.

48 89° 57'j 89° 57'S 89° 58'.O 89° 58'.S 890 59.0 89° 59' 5 90° (If or V.) 5' 4W'.2
3.,ON. 1.66f4. 0.00 1.805. 2.225. 2.78 5. 2.96S. I.SSins.

49 8957(} 89°5"9 89°580 89°88S 89°5'YO 89°5%5 90°(Eor%)382N 1 *2 000 1345 2305 2S S 306S l3SIas
50 89° 56'.g 89° 57'.I 89° &7'. 0 58 89° 59'.O ° 59'.5 90° (IL or W.) 6' 11°4I96N iS' 000 lbS .1388 29S 3135 lISins

omiles 4}nillen 4niIie 38mlIen bmIles.
LatI. tion Angle

and not.
A1muths and offsets at-
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The direction of the first secant will be determined at its ini-
tial point by observations on Polaris at elongation, and similar obser-
vations will be made at intervals not exceeding 18 miles; while obser-
vations by the method given on page 96 et seq., oron Polaris at
elongation (as the deputy may prefer), will be taken every night when
practicable, to guard against mistakes, detect errors, and check the
direction of the line.

The principal advantage of this method, over that by offsets from a
tangent, results directly from the proximity of the secant and the par-
allel of latitude, and the consequent reduced length of the maximum
offsets; thereby limiting the cutting, which will contain both secant
and parallel, to a single opening less than four feet in width; avoiding
the necessity for clearing out roads for, and instrumentally laying off,
the long offsets inseparable from the tangent method; and permitting
the noting of topographical features on the lines actually run, a con-
venience not always attainable by the tangent method.

in any given case, the secant lines will bear such relation to
the latitude curve, that points on said secants, at one and five miles
from either end of any secant, will be coincident with two points on
the latitude curve four miles apart; between which points the latitude
curve will lie south of the secants; while the curve will lie north of the
secant lines on the first and sixth miles; therefore, each secant will run
south of secs. 31 and 36, in every range, and through all other sections
on the north side of the base line or standard parallel, as the case may
be. (See Plate I, figs. 1 and 2.)

Each secant, the azimuth and offsets thereof, and the corresponding
part of the parallel, will be symmetrically divided by the middle merid-
ian of each range, i. e., the bearings and offsets at equal distances on
opposite sides of the centraf meridian will be equal; the bearings, which
continually change, will always be north of east (or west), on the first
three miles, and south of east (or west), on the last three miles of each
secant. The changes of bearing should not be understood to imply a
change of direction of any secant with respect to its initial direction;
the change is due to the varying inclination of the meridians to the
straight secant, i. e., the effect of convergency of meridians. (See
third column of Table XII, and Plate I, figs. 1, 2, and 5.)

Employing the data provided by Table IT, the practial appli-
cation of the method herein outlined will be conducted in the field as
follows:

Set up the carefully adjusted transit south of the township corner at
which the survey will begin, and at a distance therefrom to be inter-
polated for the given latitude, from the column headed "0 miles." By
observations on Iolaris at elongation, determine and mark a true merid-
ian, in accordance with directions on page 4.

Lay off the azimuth, found in the table under "0 miles," toward the
east (or west), as the case may be, and remeasure the angle a sufficient
number of times to secure an accurate result.

Produce the direction of the secant thus determined, a distance of
six miles in a straight line, taking double hack and fore sights at each
setting of the instrument. At each half-mile and mile point, establish
on the standard parallel the proper quarter section and section corners
by offsets of correct length, north or south, as indicated in the table
by the initial letteis N or S
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The offsets being very short, their direction (perpendicular to he
secant, without sensible error), may be determined by the eye; the
length of offsets should be carefully measured.

At 6 miles on the secant, turn off to the north the proper deflection
angle, given in the right-hand column of the table, thereby defining
the direction of a new secant, from which points will be established on
the parallel, us directed in preceding paragraph.

Applications of Table V1I1.The true bearing of the secant at
each mile and half-mile point will be expressed by the tabular azimuth
preceded by the initial meridional letter N., when the distance argu-
ment is found at the top of the table; hut when said argument is found
at the bottom of the table, the meridional letter S. will be placed
before the azimuth; while the departure letter, E. or WT., will be made
to agree with the direction of the survey, east or west, as the case may
require. The bearings will be taken from the table, to the nearest
whole minute only, and entered at the beginning of each mile recorded
in the field notes. The direction of the offsets or distances from the
secant north or south to the base line or standard parallel, as the case
may be, are indicated by the initial letters, N. or S. following the
offsets.

Example 1.--Standard parallel run west, lat. 48° N.; dist. from
initial point of secant, 2 miles; the bearing is N. 89° 59' W., the off-
set, 2.22 ft. S.; at 5- miles the bearing is S. 89° 57' W., the offset
1.66 ft. N. In all latitudes the bearing of the secant at 3 miles will
be east or west, agreeing with the direction of the parallel.

The offsets may be interpolated for minutes of latitude, by simple
proportion, as follows: ALuitiply the dfJ'erence between the offsets corre-
sponthng to the whole degrees of latitude, iminediatel,, preceding and
Jllowing the given latitude, by the rninute, erpressed in decimals of a
degree, and add the product to the qfl'set corresponding b the lesser lati-
tude the mini will be the ofset required.

Eample .(See Plate 1, figs. 1 and 2.) Lat. 45° 34'.S; dist., 0
miles or 6 miles; the duff, between offsets in latitudes 45° and 46°, is
0.11 ft.; 34'.5=0°.575; 0.11x0.5750.06 ft.; and, 3.33+0.06=3.39
ft., the offset required. All offsets written in figs. 1 and 2 were thus
computed. A similar method of interpolation may be applied to the
data in the right-hand column.

Example 3.Latitude 45° 34'.5; duff, of angles, is 0' 11"; lix 0.575
=6".3; and 5' 11".8+6".3=5' 18", nearly; also, 0.04x0.575=0.02
ins.; and, 1.20+0.02=1.22 ins. (See at D.)

The deputy should clearly understand from the foregoing rules
and directions that the correct establishment of a standard parallel on
a true latitude curve, by offsets from secant lines, will depend in the
order of sequence upon careful attention to the followint points:

1. Accurate observations on Polaris at elongation, to determine a true
meridian.

. C7ose measurement of the a2imuth angle, to define the initial direc-
tion of the secant.

C'areful prolongation of the secant in a straight line.
Correct measurement of the deflection angle.

311. With ordinary field instruments, usually reading to single min-
utes only, fractional parts of the "least count" are generally estimated
by the eye. Greater accuracy may be attained by making use of a

18791O2 8
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linear measure to lay off deflection angles. Table VIII supplies the
requisite data; "the natural tangent of the angle of deflection to a
radius of one chain," inserted in the right-hand column, may be em-
ployed as follows:

Having taken a back sight at the 6-mile point on the secant, at
exactly one chain in advance of the center of the instrument, place
upon the ground in a horizontal position, and precisely at right angles
to the line,a rule or scale divided into decimal parts of an inch; move
the scale north or south until one of its principal lines appears coinci-
dent with the vertical wire; then, with the tangent screw of the vernier
plate, carry the wire over the scale toward the north, the required
distance, i. e., the length of tangent in the right-hand column. The
readings of the vernier will check the measurement and guard against
mistakes.

A piece of white paper with two fine parallel lines drawn across it,
exactly the proper distance apart, pasted on a thin slip of wood (such
as a piece of cigar box, 3 inches long by 1 inch wide), will make an
accurate and very convenient and portable substitute for a rule or
scale. Several copies may be prepared in advance to replace the orig-
inal in case of loss.

To mark the direction of the new secant thus determined, set a
flagon line, and as far in advance of the instrument as practicable. The
direction will be verified by another similar observation, to be made
after revolving the azimuth circle 1800.

Theoretically, it is immaterial whether the scale be placed above or
below the level of the telescope, provided the horizontal distance from
the center of the instrument is accurately one chain (66 ft.); practi-
cally, the most satisfactory result will be had on level ground, suitable
for correct measurement of the distance.

The secant method, adapted to transit instruments exclusively,
is recommended for its simplicity and accuracy, and the facility with
which the line may be extended over rough mountainous land or
through dense undergrowth; in deep valleys or canyons where the sun
can not be observed in favorable positions; or anywhere during the
continuance of adverse weather conditions and under circumstances
when the use of solar apparatus would be, if not impossible, at least
inconvenient and unreliable.

The true bearing of a line joining any two points on a standard
parallel will he obtained from Table IX, by taking it from the column
headed with one-half of the distance between said points. Example,
(Plate I, fig. 2.) Required the bearing from corner of sees. 32 and
33, R. 22 E., to corner of sees. 32 and 33 .E., R. 21 E. The latitude Is
450 34'.S, the distance 6 miles. Consequently, the azimuth from the
column marked "3 miles" for the given latitude, is N. 89° 57' 20".9 W.,
the required true bearing.

The Specimen Field Notes No. 1, page 141, exhibit the form for rec-
ord of the survey of a standard parallel through two ranges, executed
in accordance with these instructions, and the practical method of cor-
recting the line when. a small deviation from the true latitude curve
has been detected by observations on Polaris at elongation.

Plate I, fig. 1, illustrates a theoretically correct survey of a stand;
ard parallel; exhibits the bearings along the secant and lengths 0i
offsets; and the deflection angle (at D), and place for the scale or rule
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required for measurement of the angle; while fig. 2 illustrates the
method described in the field notes for correcting the line when error
has been discovered. The topography is laid down on Plate Ti.

TANGENT METHOD.

[See Plate I, Fig. 3.]

345. This method consists in laying off from a true meridian, estab-
lished by observations on Polaris at elongation, an angle of 900, pro-
ducing the direction thus determined, a distance of 6 miles, in a straight
line, and measuring north therefrom, at half-mile intervals, distances
of correct length, taken from Table X (interpolated if necessary), for
the given latitude, to attain other points on the latitude curve passing
through the tangential or initial point.

The azimuth or bearing of the tangent at successive mile points will
be taken from Table IX to the nearest whole minute only, and will be
inserted in the field notes, no interpolation being required, except
when test sights are taken. The true bearing between two points on
a standard parallel will be derived from Table IX by taking it in the
column headed with one half the distance between said points. (See
examples in the secant method, page 113.) The offsets at intervals of
one mile are inserted in Table X; to obtain the length of offsets at the
half-mile points, take one-fourth of the offset corresponding to twice
the distance of the half-mile point from the tangential point.

This method is suitable for running standard parallels and latitudinal
township lines in a level open country, where no intersections with
topographical features will be required; but, in all cases the secant
method will be found most convenient.

The specimen field notes No. 1, page 139, exhibit the form of record
of the survey of a standard parallel through one range, executed by
the tangent method, which notes, considered in connection with Plate
I, fig. 3, will fully explain the process here outlined.
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TAItLE IX.-Azimuths of the Tangent to the Parallel.

The azimtsth is the smaller angle the tangent makes with the true meridian and always measured
from the north and towards the tangential points.]

1 mIle. 2 miles. 3 mites. 4 mIles. 5 miles. 6 miles.

0 0 F F 0 Fl 0 F ft 0 I Fl 0 1 0 F l
30 89 59 30.0 89 58 59.9 89 58 29.9 89 57 599 89 57 29.9 89 56 59.8
31 89 59 28.8 89 58 57.5 89. 58 26.3 89 57 55.0 89 57 23.8 89 86 52.5
32 89 59 27.5 89 58 55.0 89 58 22.5 89 57 50.0 89 57 17.5 89 56 45.0

33 89 09 26.2 89 58 52.5 89 58 18.7 89 57 44.9 89 57 11.2 89 56 37.4
34 89 59 24.9 89 58 49.9 89 58 14.8 89 57 39.7 89 57 04.6 89 56 29.6
35 89 59 23.6 89 58 47.2 89 58 10.8 89 57 81.4 89 56 58.0 89 56 21.6

36 89 59 22.2 89 58 44.4 89 58 06.8 89 57 28.9 89 56 51.1 89 56 13.4
37 89 59 20.8 89 58 41.6 89 58 02.5 89 57 23.3 89 56 44. 1 89 56 05.0
38 89 59 19.4 89 58 58.8 89 57 58.2 89 57 17.5 89 56 369 89 55 56.3

39 89 59 17.9 89 58 35.8 89 57 53.7 89 57 11.6 89 56 29.6 89 55 47.5
40 89 59 16.4 89 58 32.8 89 57 49.2 89 57 05.5 89 56 21.9 89 55 38.3
41 89 59 14.8 89 58 29.6 89 57 44.4 89 56 59.3 89 56 14.1 89 5.5 28.9

42 89 59 13.2 89 58 26.4 89 57 39.6 89 56 52.8 89 56 06.0 89 55 19.2
43 89 59 11.5 89 58 23.1 89 57 34.6 89 56 46.2 89 55 57.7 89 55 09.2
44 89 59 09.8 89 58 19.6 89 57 29.5 89 56 39.3 89 55 49.1 89 54 58.9

45 895908.0 895816.1 895724.1 895632.1 895540.2 895148.2
46 89 59 06.2 89 58 12.4 89 57 18.6 89 56 24.8 89 55 31.0 89 54 37.2
47 89 59 04.3 89 58 08.6 89 57 12.9 .89 56 17.1 89 55 21.4 89 54 25.7

48 89 59 02.3 89 58 04.6 89 57 06.9 89 56 09.2 89 55 11.5 89 54 53.8
49 89 59 00.2 89 58 05.5 89 57 00.7 89 56 00.9 89 55 01.2 89 54 01.4
50 89 58 58.1 89 57 56.2 89 56 54.3 89 55 52.6 89 84 50.5 89 53 48.5

7 miles. 8 miles. 9 miles. 10 mIles. 11 mItes. 12 mIles.

o o , IF 0 F Fl C Fl C F l 0 F if 0 F IF

30 89 56 29.8 89 5.5 59.8 89 55 29.8 89 54 59.7 89 54 29.7 89 53 59.7
*1 89 56 21.3 89 55 50.0 89 50 IS.8 89 54 47.6 89 54 16.3 89 53 44.1
32 89 541 12.5 89 55 40.0 89 55 07.6 89 54 35.1 89 54 02.6 89 (iS 10.1

*3 89 56 03.6 89 55 29.9 89 54 56.1 89 54 22.3 89 53 48.5 89 53 14.6
34 89 55 54.5 89 55 19.4 89 54 44.4 89 54 09.3 89 53 34.2 89 52 59.1
3e 89 55 45.2 89 55 08.8 89 54 32.3 89 53 55.9 89 53 19.5 89 52 43.1

36 89 55 35.6 89 54 57.8 89 54 20.0 89 53 42.3 59 53 04.5 89 52 26.7
37 89 55 25.8 89 54 46.6 89 54 07.4 89 53 28.2 89 52 49.1 89 52 09.9
38 89 55 15.7 89 54 85.1 89 53 54.5 89 53 13.9 89 52 33.2 89 51 52.6

39 89 55 05.4 89 54 23.3 89 53 41.2 89 52 59.1 89 82 17.0 89 51 34.9
40 89 54 54.7 89 54 11.1 89 53 27.5 89 52 43.8 89 52 00.2 89 51 16.6
41 89 54 43.7 89 53 58.5 89 53 13.4 89 52 28.2 89 51 43.0 89 50 57.8

42 89 54 82.4 89 53 45.6 89 52 58.8 89 52 12.0 89 51 25.2 89 50 38.4
4* 89 54 20.8 89 53 32.3 89 52 43.8 89 51 15.4 89 51 06.9 89 50 18.5
44 89 .54 08.7 29 53 18.5 89 52 28.4 89 (ii 38.2 89 50 48.0 89 49 57.

45 89 53 56.3 89 53 (81.3 89 52 12.3 89 51 20.4 89 50 28.4 89 49 36.4
46 89 53 43.4 89 62 49.5 89 51 55.7 89 51 01.9 89 50 08.1 89 49 54.3
47 89 53 30.0 39 52 34.3 89 51 88.6 89 54) 42.9 89 49 47.2 89 48

48 89 53 16.1 89 52 18.4 89 51 20.7 89 50 23.0 89 49 25.3 89 48 27.6
49 89 53 01.7 89 52 01.9 89 51 02.1 89 50 02.4 89 49 02.6 89 48 02.8
50 89 52 46.6 89 51 44.7 89 50 42.8 89 49 40,9 89 48 39.0 89 47
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TAJIU6 X.-Offsets, in Chains, from Tangent to Parallel.

I mile. 2 miles. 3 miles. 4 miles. 5 miles. 6 miles.

C7uzins. Chains. Chains. Chains. Chain8. Chains.
30 0.006 0.023 0.053 0.09 0.14 0.21
31 0.006 0.024 0.055 0.10 0.15 0.22
82 0.006 0.025 0.057 0.10 0.16 0.21

83 0.007 0.026 0.059 0.10 0.16 0.24
84 0.007 0.027 0.061 0.11 0.17 0.25
35 0.007 0.028 0.064 0.11 0.18 0.25

86 0.007 0.029 0.066 0.12 0.18 0.26
37 0.098 0.031 0.008 0.12 0.19 0.27
38 0.008 0.032 0.071 0.13 0.20 0.28

39 0.008 0.083 0.074 0.13 0.20 0.25
40 0. OOS 0.034 0.076 0.13 0.21 0.53
41 0.009 0.035 0.079 0.34 0.21 0.32

42 0.009 0.036 0.082 0.14 0.23 0.33
43 0.009 0.038 0.085 0.15 0.24 0.34
44 0.010 0.039 0.088 0.16 0.21 0.55

45 0.010 0.040 0.091 0.16 0.25 0.53
46 0.010 0.042 0.094 0.17 0.26 0.37
47 0.011 0.044 0.097 0.17 0.27 0.39

48 0.011 0.045 0.101 0.78 0.26 0.40
49 0.012 0.046 0.104 0.19 0.25 0.42
50 0.1)12 0.048 0,108 0.19 0.10 0.42

7 miles. 8 miles. 9 miles. 10 miles. ii miles. 12 miles.

°
Chains, Qains. Chains. Chains. Chains. Chains.

30 0.25 0.37 0.47 0.53 0.71 0.88
31 0.10 0.19 0.49 0.60 0.74 0.88
32 0.11 0.40 0.53 0.64 0.76 0.91

33 0.12 0.42 0.53 0.65 0.79 0.95
31 0.18 0.43 0.55 0.68 0.82 0.98

0.35 0.45 0.57 0.70 0.86 1.02

36 0.36 0.47 0.59 0.71 0.89 1,00
0.37 0.48 0.61 0.75 0.91 1.10

38 0.35 0.50 0.64 0.78 0.95 L 14

0.40 0.52 0.66 0.81 0.99 1.18
40 0.41 0.54 0.68 0.84 1.02 1.21
41 0.43 0.56 0.70 0.87 1.06 1.26

42 0.58 0.75 0.90 1.09 1.31
43 0.46 0.60 0.75 0.93 1,14 1.15
44 0.48 0.62 0.79 0.97 1.18 1.40

0.49 0.04 0.81 1,00 1.12 1.4.546 0.51 0.66 0.84 1.04 L26 1.50
47 0.53 0.68 0.87 1.07 1.31 1.56
48 0.5.5 0.71 0.91 1.12 1.35 1.61
49 0.57 0.74 0.93 1,16 LIt) LOT

0.89 0.77 0.97 1.20 2.45 1.73
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SURVEY OF TOWNSHIP EXTERIORS BY THE SECANT OR TANGENT
METhODS.

346. When township lines are surveyed by either of these methods,*
three lines should be taken into account, as follows:

First: The directing or reference line, which will be the secant or
tangent, as the case may be.

Second: The line of temporary corners set by proper offsets; which
will be the random line.

Third: The true line or random line corrected for the falling in the
usual manner, upon which the corners wi'1l be established.

By setting the temporary corners, including, as a matter of course,
that of the objective township corner, all complications incidental to
the combined falling and offset from the secant or tangent, will be
eliminated.

347. The following table, showing the departure or falling at 80
;hains distance, for any number of minutes up to 60, can also be used

in finding the minutes of correction of a random course corresponding
to the number of links of falling.

For distances less than one mile the links of falling must be pro-
portionately increased; for example if the falling at 70 chains is 28
links, the correction of the course will be 14 minutes for 32 links.

For township exteriors and other long lines, the number of links of
falling must be divided by the number of miles to bring the calcula-
tion to the basis of the table.

TABLE XI.Correction of RandomsLinL-s and Minutes of Arc showing departure in
running 80.00 ch8. at any course fro'm 1 to 60 minutes (or difference in latitude for 900
minus angle.)

348. Table XI will be used to determine the return from the ran-
dom course, by the following rules, the meridians being regarded a.s
parallel:

If the random line is run east or west, subtract the falling [in min-
utes of arc] from 90°, reverse the departure letter of the random, and
name the meridional letter N. or S., like the falling.

When the random course is nearly east and west, take the um of
the random course and falling [in minutes of arc], if they are of the
same namethat is, both north or both southbut their difference

Angle. Depart- Angle. Depart- Angle. Angle. Dt-
Minutes. Links. Minutes. Links. Minutes. Links. Minutes. Links.

I 25 16 375 81 725 46 1075
2 45 17 391 32 745 47 1095
3 7 18 42 33 77 48 112
4 95 19 445 34 795 49 1145
5 115 20 465 35 815 50 1165

6 14 21 49 36 84 51 119
7 165 22 515 17 865 52 1215
8 185 23 535 38 885 53 1235
9 21 24 56 39 91 54 126

10 235 25 585 40 935 55 1285

11 555 26 605 41 951 541 1805
12 28 27 63 42 98 57 133
13 305 28 614 43 1005 58 1351
14 525 29 675 44 iOs 59 1375
15 35 90 70 45 105 60 140
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when of different names; in either case changing the meridional and
departure letters of the random line. [This is easily remembered by
bearing in mind the initial letters of Sum and Same, and Difference
and Different].

In any case when the sum exceeds 900, the return course is found
by subtracting said sum from 1800, and retaining the meridional let-
ter of the random course unchanged. If the sum is exactly 90°, the
return course is evidently west [or east] to the starting point.

On meridional section lines. If the random line intersects at
the objective corner, the return course will be the random course

Therersed. When the random falls east or west of the objective corner,
reverse its bearing; then take the sum of the reversed random bear-
ing and the falling [in minutes of arci, if they are of the same name
that is, both east or both westbut their difference when of different
names; in either case making the departure letter, E. or W., agree
with that of the greater value. Should the difference come out zero,
the return course will he south.

For traverse or tabular statement of boundaries of a township,
as required in field notes, (see pages 68 and 155) the above table will
also be used thus:

The departure for one mile (80.00 ehs.) will be multiplied by the
length of the course expressed in miles, to obtain the departure of a
meridional township line; while practically the difference of latitude
will he equal to the length of the line.

To determine the difference of latitude between the ends of latitu-
dinal township boundaries, subtract the bearing from 90°, and with
the remainder as as an argument for the table, take out the difference
of latitude from the column headed "Departure"; the departure will
be equal to the length of the line. (See Boundaries, etc., page 155.)

CONVERGENCY OF MERIDIANS.

In preparing special instructions for proposed new surveys, as
well as the tabular statements of exteriors, the amount of convergency
is to be determined from the annexed table.
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TABLE XII.-Uonvergency of Meridians six miles long and six miles apart, and other
relevant data, to latitude 700 north.

The second column of Table XII contains the convergency of
two meridians six miles long and six miles apart, measured on a par-
allel of latitude.

When the parallel of latitude passing through the south end of such
meridians, and forming the south boundary of the township of which
the meridians form the meridional boundaries, is coincident with a
tabular latitude given in the first column, the required convergency will
be obtained directly from the second column (Plate 11, fig. 5); while
for other than the tabular latitudes, it will be obtained by simple pro-
portion (fig. 6).

The third column contains the angle of convergency. (abc, figs. 5

For the purpose of computing convergency within the bound-
aries of a regular township, said boundaries may be regarded as
straight lines and the township a plane figure, generally a trapezoid;

itnde.

'Conve enc Difference of longi.
tude per range.

Difference of latitude
for-

Ofl( Angle. In are. In time. 1 unle in 1 Tp.in

0 LInks. ' " ' Seconds.
10 41.9 3 0 6 0.36 24.02
31 43.6 3 7 6 4.02 24.27
32 45.4 3 15 6 7.03 24.53 0'. 871 5'. 225
33 47.2 3 23 6 12.00 24.80
31 49.1 3 30 6 16.31 25.09

35 50.9 338 6 20.95 2.5.40
36 52.7 3 49 6 25.60 25.71
37 54.7 3 55 6 30.59 26.04 (V. 870 5'. 221
38 56.8 4 4 6 35.81 26.39
39 58.8 413 641.36 26.76

40 60.9 4 22 6 47.13 27.14
41 63.1 4 31 6 51.22 27.55
42 65.4 4 41 6 59.62 27.97 0'. 869 5'. 217
43 67. 7 4 51 7 6.27 28.42
44 70.1 5 1. 7 13.44 28.90

4.5 72.6 5 12 7 20.93 29.39
46 75.2 5 El 7 28.81 29.92
47 77.8 5 34 7 37.10 30.47 0'. 869 5'. 212
48 80.6 546 745.79 31.05
49 83.5 559 755.12 31.67

50 86.4 612 8 4.83 12.82
51 89.6 6 25 8 15.17 36.01
52 92.8 6 39 8 26.13 13.74 0'. 868 5'. 207
51 96.2 654 837.75 34.52
54 99.8 7 9 850.07 35.34

55 103.5 725 9 3.18 36.22
56 107.5 7 42 9 17.12 37.14
57 111.6 8 0 931.97 88.13 0'.867 5'.202
58 116.0 819 947.83 39.19
59 120,6 8 38 10 4.78 40.32

60 125.5 859 10 22.94 41.52
61 130.8 9 22 10 42.42 42.83
62 136.3 9 46 11 3,38 44.22 O'.866 5'.198
63 142.2 10 11 11 25.97 45.73
64 148.6 10 38 11 50.37 47.36

65 155.0 11 8 12 36.82 49.12
66 162,8 11 39 12 45.55 51.04
67 170.7 12 13 13 16.88 53.32 0'.866 5'.195
68 179.3 1251 13 51.15 55.41
69 158.7 13 31 14 28.77 57.92

70 199.1 14 15 15 10.26 60.68 (V. 866 5'. 193
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the convergency of any rectangular part thereof, bounded by merid-
ional and latitudinal section lines, will be determined, as follows:

Multiply the convergency for the township, determined as above
directed, by the length of the tract in miles and decimals of a mile,
divided by (3, and the product by the width of the tract divided by 6;
the resulting product will be the convergency required. (See Plate
V, fig. 5.)

To obtain the convergency of the meridional boundaries of any
tract bounded by section lines, or other lines of legal subdivision,
within a township, proceed as follows: Divide the tract into the least
possible number of rectangular parts and compute the convergency
for each tract; then, take the sum of the convergencies thus deter-
mined. (See example, Plate V, fig. 7.)

The convergency of two meridians of equal length, in the same
latitude, is proportional to their distance apart; e. g., the convergency
of two meridians 6 miles long, separated by 5 ranges, latitude 38°, is
56.8 lksx5=2.84 chains.

Convergency of meridians in the same latitudes, and not exceed-
ing 24 miles in length, may be computed by an approximate propor-
tion, which combines the advantages of convenience with an accuracy
sufilcient for the ordinary wants of the land surveyor; the proportion
is this:

TAe cosznes of the latitudes are to each otJer as t/e lengths of the
intercepted parallels.

The following example illustrates the use of this rule:
The distance between the Principal Meridian and first range line

west, in latitude 42° 39' 07", is 6 miles; what is the convergency of the
two range lines at the Base Line, the meridional distance being 24
miles?

cos 42° 39' 07": cos 43°:: 480.00 cbs: 477.31 chs., which proportion
may be worked with natural cosines, or more expeditiously by loga-
rithms, as follows:

The differen 2.70 chs. is the convergency required.

The convergency division of Table Xl having been suciently
explained, application of the remaining columns may be inferred from
tucir titles.

OFFSETS AND TRIANGULATIONS.

Offsets from and to standard parallels, guide meridians, town-
ship or section lines, will always be run north, south, east, or west, as
the case may be, while the offset line will l run parallel to the ran-
dom or true line, as prevailing conditions may require Examples
ma1 be found in Specimen Fiel Notes No. 5, pages 166, i 9, and 180,
an on Plate III.

In obtaining distances by triangulation, right-angled triangles
are to be used when pmctkahle, and they should have the angle oppo-
site the required side not greater than 45°, using a base longer than the
required distance. If circumstances compel the use of a triangle having

a. c. log cos 42° 39' 07" 0.133427
log cos 43° 9.864127
log 480.00 2.681241

log 477.30 2.678795
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a vertex or angle opposite to the base less than 30°, the field notes must
fully explain the reason, and all readings of the angles should be
repeated. In no case must the angle opposite the base be less than 15°.

A small marginal diagram should be drawn in the original field notes
and in the tablets written in the field, showing the approximate direc-
tion of lines, and the essentials of the process, with the location of the
obstacle to direct measurement. This has been the practice of many
of the early surveyors.

The angles of oblique-angled triangles should in no case be
greater than 120° or less than 30°. All the angles of a triangle will be
measured when the angular points are accessible. It will avoid several
sources of possible error to tale the readings of the courses to the two
ends of the base from the opposite angle, both at a single setting of the
instrument. This may readily be done by leaving the base properly
flagged for observation; or by having the base laid off on the objective
side of the obstacle, and angles taken both before and after crossing.

Computation of particular cases in the field notes, inserted here, as
examples. See page 163.

By traverse table. (See page 179.) From the south end of
the base, let fall a perpendicular to the required distance, dividing it
into two parts, thus forming two right-angled triangles; call the per-
pendicular a meridian; and, from the base as a course (N. 30° 30' E.,
36.00 chs.), determine the corresponding duff. lat. and departure, the
latter being the length of the east part of the required distance; then,
with the latitude just determined and bearing to flag, find the corre-
sponding departure or west part of the required distance. The work
may be arranged as follows:

These distances are not required. The departures will
and "duff. tat."

tLlOO5
9. 9672
1.5563

Then, 18.2T+23.80=42.07 chs., the required distance.
Same example by logarithms:

a. e. log sin 52° 31'
log sin 68°
log 36.00

log 42.07 1.6240

Four-place logarithms are quite sufficient if the thble are correct

Designation. Bearing. Distance.
Differ-
enceof

latitude.
Departure.

Base N. 3J° 30' E.. 36.00 ii. tu 18.27 (E. part).

Perpendicular North 31.02
From 5.end of base toflag N.37°30' w. i'>. {39 23.74} (w).

(?) 31 02 2380 (\S part)

log tan 40° 55' 9.9379
log 20.00 0.3010

log 17.34 0.2389

a. c. log sin 48° 15' 0. 1272
log sin 640 47' 9.9565

log 15. 00 1. 1761

log 18. 19 1.2598

anugfound with the arguments
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TRANSIT OBSERVATION OF TIlE SUN FOR MERIDIAN.

A practice has been used, and highly recommended by some,
of determining the meridian by a single observation of the sun some
hours before or after noon, with a plain transit provided with a
vertical circle. This has been erroneously thought a substitute for
Polaris observations, of sufficient accuracy for the requirements of
public-land surveys. But while theoretieally a good method, it is
found somewhat unreliable in practice, owing to the imperfect gradu-
ations or erroneous readings of altitude, the length and intricacy of
the process, and the numerous chances for error. Hence no examples
of its use are inserted in the specimen field notes, and neither deputies
nor examiners are permitted to omit the direct observation of Polaris
as a final test of accuracy of courses.

REMARKS ON USE OF SOLAR EPHEMERIS.

In preparing for each day's work with a solar compass or solar
transit, the deputy should construct in advance a table of declinations
for the successive hours of work; and for convenience of subsequent
review or evidence, it should form a part of his book of tablets, or
penciled field notes.

The approximate longitude must be used in finding what morning
hour is nearly simultaneous with Greenwich noon; This should be
determined to the nearest hour, or to the half hour in cases when a iow
sun is to be used.

The declination for successive periods through the day is computed
from the hourly difference. At the end, as at 5 p. m., the accuracy
of the whole table should be checked by a single computation, thus:
From 6- a. m., Greenwich noon, to 5 p. m. = 10- hrs. x 42" (the hourly
difference) = 441"= 7' 21" the total decrease already found by separate
subtractions.

After thus recording and proving a table for the day, the results
for the following day can be set down in an adjacent column of the
table, by adding to, or subtracting from, each previous declination,
the proper number of minutes of arc for the. 24 hours. For example,
the declinations at Greenwich noon on Nov. 1 and 2, 1898, having a
difference of 19' 03".2, the table for Nov. 2 is rapidly and correcti
produced from that of Nov. 1 by adding 19' to each hourly item of sout
declination. For a very few days this method will suffice.

In a latitude observation, to determine the correct local mean
time of the sun's transit across the meridian:

When the "equation of time" given in the ephemeris is to be added
to apparent time, the observation comes so many minutes after local
mean or watch time of noon, (not standard or railroad time); when it
is subtractive, the sun's transit is before local mean noon, by the given
interval of minutes.

TO SET A WATCH BY CORRECT LOCAL MEAN TIME.

ifaving made an observation of the passage of the sun across
the meridian, (the watch not being correct for solar and hour-angle
uses), and desiring to set it to local mean time:

if the ephemeris for the day shows "equation of time to be added
to apparent time" (called "un slow" in almanacs), then at the mo
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ment of the sun's transit set the minute hand as many minutes after 12
as the table shows to be added, and the watch will be properly adjusted
to local mean time.

if the equation figures are subtractive (" sun fast"), set the minute
hand so much before the 12.

LOCAL VERSUS STANDARD TrME.

365. If the deputy keeps his time-piece adjusted to standard time,
he must use great care lest it lead him into error, by erroneous ideas
of his longitude east or west of the meridian that is central to that
standard-time division of the country. All the uncertainties of calcu-
lating, and of adding or subtracting minutes to determine probable
local time, are obviated by resetting the watch as above shown, or by
keeping another watch thus adjusted, which would be of value in case
üf accident to the former in a remote region

TABLE XIII.LENGTUS OF DEGREES OF LATITUDE.

366. This table enables the surveyor to ascertain the difference of
latitude corresponding to any distance of northing or southing ex-
pressed in chains, and also to perform the reverse operation. The
following rules and examples will illustrate their use:

Given the latitudes of any two places on the same meridian, to
find the distance between them.

RULE.Find from Table XIII the length of a degree of the merid-
ian at each latitude, and take half their sum for the mean length of a
degree. Then say, as 60 minutes is to the difference of latitude, so is
the mean length of a degree to the distance required.

The latitude of the north boundary of Wyoming is 45° N., and that
of the 1st Standard Parallel South, Montana, 45° 26' 4".OS; what is
the meridional distance between them?

chains, chains.
As 60' : 26' 4".OS :: 5524.02 : 2400, the distance required.

Given the distance between any two places on the same meridian,
and the latitude of one of them, to find the difference of latitude.

RuiE. Find from Table XIII the length of a degree of the meridian
in the given latitude, and also in that differing from it, by the merid-
ional distance, converted into arc at the rate of 52 seconds per niile, and
take half their sum for the mean length of a degree. Then say, as the
mean length of a degree is to the meridional distance, sois 60 minutes
to the difference of latitude required.

The latitude'of the north boundary of Wyoming is 45° N.; what is
the latitude of the 1st Standard Parallel South, Montana, the merid-
ional dl4tance being 30 miles?

chains chain.
As 552402 2400 60' 26' 4" OS, the diilerence of latitude required

367. Table XIV, showing precise length of a degree of longitude
for every degree and minute between 28° and 49° of latitude, given in
chains and links, will often be found useful in connection with the
public-land surs eys and other geographical computationn
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TABLE XIV.-Length of a Degree of Longitude-Concluded.

390 400 410 420 430 440 45° 46° 47° 4S°

0
Uhains.
4305.73

chains,
4244.47

chains,
4181.91

Chains,
4118.06

chains,
4052.96

chains,
3986.62

Uhaips,
3919.05

chains,
3850.28

chains,
3780.33

chains.
3709.2'2

1 05.72 43.44 80.85 10.09 51.87 85.50 17.91 49.12 79.15 08.03
2 03.71 42.41 79.80 15.91 50.77 84.38 1&7S 47.97 77.08 06.83
3 02.70 41.37 78.75 14.84 49.67 83.27 15.64 40.81 76.80 05.63
4 01.69 40.31 77.69 13.76 48.13 82.15 14.50 45.65 75.63 11.44

5 4300.68 39.31 76.61 32.69 47. 4S 81.03 13.36 44.50 74.45 02.24
6 4299,67 38.27 75.58 11.61 46.38 79.91 12.23 43,34 73.27 OilS
7 98,65 37.21 74.52 10.53 45.28 78.79 11.09 42,18 72.00 3700.85
S 97.64 36.20 73.47 08.46 44.19 77.68 09.95 41.02 70.92 3699,65
9 96.63 35.17 72.41 08.38 43.09 76.56 08.81 39.86 69. 74 98.46

10 95.61 31.13 71.36 07.30 41.99 75.41 07.67 38.70 68.56 97,26
11 94.60 33.10 70.30 06,22 40.89 71.32 06.53 37.54 67.38 96.06
12 93.59 32.06 69.21 05.14 38.79 73.20 05.39 36,38 66.20 94.86
13 92,57 31.02 68.18 04.07 38.69 72.08 04.25 35.22 6.5.02 93.66
14 91.56 29.99 67.12 02.99 37.59 70.96 03.11 34.06 63,84 92.46

15 90.54 28.95 66.07 01.91 36.49 69.81 03.97 32.90 62.66 91.26
1(1 88.52 27.91 65.01 4800.84 35.39 68.72 3900.83 38.74 - 61.48 00.06
17 88.51 26.87 63.05 409'J.7i 34,29 67.59 3899.69 30.58 60.30 88.86
18 87.49 25.84 62.89 98.67 33.19 66.47 98.54 20,42 50.12 87.66
19 86.48 24.80 61.83 97.58 32.09 6.5.35 97.40 28.26 57.91 86.46

20 85.40 23.76 60.77 96.50 30.98 64.23 96.26 27.09 56.76 85.26
21 84.44 22.72 59.71 95.42 29.88 63.11 95.12 25.93 55.57 84.06
22 83.42 21.68 58.65 94.34 28.78 61.98 93,97 24,77 54,39 82.86
23 82.40 20.64 57.58 93.26 27.67 60.86 92.83 23,60 53.21 81.66
24 81.39 19.60 56.52 92.17 26.57 59.73 91.68 22.44 52.02 80.46

25 80.37 18.56 55.46 91.00 25.47 58.61 90.31 21.28 50.84 79.25
26 79.35 17.52 54.40 90.01 24.36 57.49 89.10 20. U 49.66 78.05
27 78.33 16.48 53.44 88.92 23.26 56.36 88.25 18.95 48.47 76. Sn
28 77.31 15.43 52.27 87.84 22.15 55.21 87.11 17.78 47.29 75.64
29 76.29 14.39 51.21 86.75 21.05 54.11 85.96 16.62 46.10 71.44

Of) 75.27 13.25 50.14 8.5.67 19.91 52.58 81.83 15.45 44,92 73.24
31 74.24 12.31 49.08 84.58 18.84 51.85 83.67 14.29 43,73 7'2.fYJ
32 73.22 31.26 43.02 83.10 17.73 50.73 82.52 13.12 42.55 70.83
33 72.20 10.22 '46.95 82.41 16.62 49,60 81.37 13,95 41,30 69.62
84 71.18 09.38 45,59 81.33 15.52 48.48 80.23 10.79 40.18 68.42

35 70.16 08.13 40.82 80.24 34.41 47.35 78.08 09.62 3.99 67.21
36 69.13 07.09 43.75 79.15 13.80 46.22 77.93 08.45 37.80 643.01
37 68.11 06.04 42.69 78.07 12.39 45.09 76.78 07.28 36.62 64.80
38 67.00 05.00 41.62 76.98 11.09 43.86 75.63 06.11 3.5.43 63.59
39 66.06 03.95 40.55 75,89 09.98 42.83 74.48 04.95 34.24 62.39

40 65.04 02.90 39.49 74.80 08.87 41.71 73.34 03.78 39.6.5 61.18
41 64.01 01.86 38.42 73.71 07.76 40.58 72.39 02.61 31.86 59.
42 62.99 4200.81 37.3.5 72.62 05.65 30.4.5 71.04 01.44 30.67 5' '
43 61.96 4199.76 36.28 71.53 05.54 38.32 69.89 3800.27 29.48 5I.5
44 60.93 98.72 35.21 70.44 04.43 37.18 68.74 3709.30 28.30 56

45 59.91 97.67 34.14 69.85 03.32 36.05 67.58 97.93 27.11 8.5.11
46 58.88 96.62 33.08 68.26 02.21 34.92 66.43 06.76 25.22 53.93
47 57.85 95.57 12.01 67.17 4001.10 13.79 6.5.28 95.59 26.73 52.-
48 56.83 94.52 30.93 66.08 3999.98 32.66 64.13 3.1.41 23.53 51.51
49 55.50 93.47 29.86 6-6.90 98.87 31.53 62.98 93.24 22.34 50.30

50 54.77 92.42 28.79 63.90 97.76 30.39 61.82 02.07 21.15
51 53.74 91.37 27.72 62.81 96.65 29.26 60.67 00.50 19.95
52 52.711 90.32 26.65 61.71 95.53 28.11 59.52 89.72 18.77 4n.O
53 51,68 89.27 25.58 60.62 94.42 26.99 58.36 8.3,55 17.58 4,47,
54 50.66 88.22 21.51 59.53 93.33 25.86 57.21 87.38 16.38 44.25

5.5 49.63 87.17 23.45 58.43 92.19 26.73 56.06 86.20 15.19 43.°
56 -48.59 86.12 2'2.39 57.3.1 91.08 23.59 54.58) 85,03 14.0) 43.82
57 47.56 8.5.07 23.29 56.25 89.96 22.46 53.75 83.86 12.80 40,61
58 46.53 84.02 20.28 3.5.15 88.85 21.32 8.2.59 8.2.68 11.61 19.
59 45.50 82.96 19.14 54.06 87.73 20.19 51.44 8L51 10.41 35,38

60 4244.47 4181.91 4115.06 4052.96 3966.62 3919.05 3850.28 3780.33 3709.27 3636.97

0

3
4

0
6
7
8
9

10

13
11

15
16
17
18
19

20

a,
23
24

25
26
27
2$

0

13
14

a
6

S
9

0
I

3
I

-7

6
7
S
9

I
:1

.7

6

S
9

0



INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 129

FIELD EXAMINATION OF SURVEYS.

To insure the faithful and accurate execution of surveys of
Government hinds, the Department has found it necessary to adopt a
uniform rule requiring all work to be inspected in the field, before its
acceptance will he considered. The details of this process are gov-.
erned by instructions issued by the GeneralLand Office to those serving
as examiners of surveys. The rules are subject to such modifications
as the good of the service may demand.

For several years past, it has been required that 10 per cent of
all lines run by a -deputy in each township, must be carefully retraced.
A full report of all courses, distances, topography, and descriptions
of corner monuments and accessories, upon lines examined, must be
returned under oath to the Commissioner, for comparison with the re-
turns of the deputy. The examiner's returns must show all distances
across lands that are mountainous, heavily timbered, or covered with
dense undergrowth.

if the examiner finds erroneous or negligent work which in his
opinion deserves correction or rejection, he has been instructed to con-
tinue his work by extending the retracement to 20 or 30 per cent of
the lines, in order to make his evidence conclusive.

Examiners are required to observe the rules of the Manual in
the technical and professional details, to use instruments of the best
construction and adaptation, and to exercise special care that their
courses and measurements are precise and free from all error, that no
injustice may be done to a deputy. In case a serious elTor is found,
they may repeat the chaining or observation, to guard against possible
mistake on their part. They are required, whenever practicable, to
make a closed survey around one or several sections, which should
close by traverse within limits; also to extend the examination into re-
mote and difficult parts, as well as those easily accessible. Whatever
future regulations may be adopted will seek the same purpose of pre-
venting error, negligence or fraud.

18791-02---9 -
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PRELIMINARY OATHS OF ASSISTANTS.

We, Peter Long, John Short, Eli Marker, and William Tally, do solemnly swear
that we will well and faithfully execute the duties of chainmen; that we will level
the chain upon even and uneven ground, and plumb the tally pins, either by stick-
ing or dropping the same; that we will report the true distances to all notable
objects, and the true lengths of all lines that we assist in measuring, to the best of
our skill and ability, and in accordance with instructions given us, in the survey of
the Third Standard Parallel North, through Ranges Nos. 21, 22,23, and 24 East, of the
Principal Base and Meridian, in the State of Montana.

PErER Loxo, C'haininan.
Joux SHORT, C'hainrnan.
Err MARKER, Ghainman.
WILLIAM TALLY, C'hainman.

Subscribed and sworn to before me this second day of August, 1890.
[SEAL.] \VILLIAM MARTIN,

Notary Public.

We, Henry Clay and William Stone, do solemnly swear that we will well and
truly perform the duties of moundnien, in the establishment of corners, according
to the instructions given us, to the best of our skill and ability, in the survey of the
Third Standard Parallel North, through Ranges Nos. 21, 22, 23, and 24 Fast, of the
Principal Base and Meridian in the State of Montana.

hENRY CLAY, Jfoundman.
WILLIAM SToNE, Jfoundman.

Subscribed and ssyorn to before me this second (lay of August, 1890.
[SEAL.] WILLIAM MARTIN,

Notary Public.

We, George Sharp and Adam Dull, do solemnly swear that we will well and truly
perform the duties of axmen in the establishment of corners and other duties,
aecordin to instructions given us and to the best of our skill and ability, in the
surrey oF the Third Standard Parallel North, through Ranges Nos. 21, 22, 23, and 24
East, of the Principal Base and Meridian, in the State of Montana.

GEORGE SHARP, Axinan.
ADAM DcLL, Axlnan.

Subscribed and sworn to before me this second 1ay of August, 1890.
[SEAL] WILLIAM MARTIN,

Notary Public.

I, James Banner, do solemnly swear that I will well and truly perform the duties
of flagman, according to instructions given me, to the best of my skill and abthty,
in the survey of the Third Standard Parallel North, through Ranges Nos. 21, 22, 23,
and 24 East, of the Principal Base and Meridian, in the State of Montana.

J.uras Bxssa, Flagman.
Subscrjbeil and sworn to before me this second day of August, 1890.
[sEAl.] WILLIAM MARTIN,

Notary Public.

1, Lewis Link, (10 solemnly swear that I will well and faithfully execute the duties
of chainman; that I will lerel the chain upon e.-en and uneven ground, and plumb
the tally pins, either by sticking or droppinH the same; that I will report the true
distances to all notable objects and the true lenuth of all lines that I assist in meas-
urine, to the best of my skill and ability, and in accordance with instructions given
me, in the survey of the Third Standard Parallel North, through Ranges es. 23 and
4 East, of the Principal B and Meridian, in the State of Montana.

LEWIS LINR, Chainrnan.

SubScribed and sworn to before Inc this twenty-seventh day of August, 1890.
[ EUJ RICHARD Roons

U. S. Deputy Surveyor.
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T/ird Standard Parallel I7brt.4, through Range 1 East.

NOrE.TO avoid needless repetition of routine topography and descrip-
tions of corners it is deemed expedient in this edition to abridge the speci-
men field notes by omitting much of the matter previously given. Hence
many portions are condensed to a mere outline, asterisks and the phrase
"etc." being used to represent missing data. But deputies and surveyors
general will not consider that this allows similar omissions or the use of
"etc." in any field notes of surveys prepared for official use.

Chains. Survey commenced August22, 1890, and executed with a W. & L. E. Gurley
light mountain transit, No. ; the horizontal limb having two double
verniers placed opposite to each other and reading to 3Q/ of arc.

The instrument was examined, tested on the true meridian at Helena,
found correct, and was approved by the surveyor general for Montana,
Auiist 1, 1890.

I began at the standard corner of townships 13 north, ranges 20 and 21
east, which is a sandstone, 8X7X5 ins, above ground, firmly set, and
marked and witnessed as described by the surveyor general.

At a point 3.39 ft. south of said standard corner, in latitude 45° 34'.5 N.,
longitude 107° 54' W.," at 9 19.7"' p. m., by my watch, which is 2
minutes fast of local mean time, I observe Polaris at eastern elongation,
in accordance with instructions in the Manual, and mark the line
thus determined, by a tack driven in a wooden peg set in the ground,
five chains north of my station.

Augaist 22 1890.
August 23, 1890; At Ga. m., I lay off the azimuth of Polaris, 1°'49'.,, to

the west, and mark the true meridian thus determined, by cutting a
mark on a stone firmly set in the ground, west of the point established
last night; the magnetic bearing of said true meridian is N. 18° 13' W.,
which gives the magnetic declination, 18° 13' east.

At this station (1. e., the point 3.39 ft. S. of the standard cor.), I turn off
from the meridian, an angled of 89° 57' toward the east, and run

N. 89° 57' F. on the secant, S. of sec. 31.
Over gently rolling prairie.

28. 10 Indian trail, bears N. 28° E. and 8. 28° W.
Difference between measurements of 40.00 chs., by two sets of chainmen,

is 4 Iks.; position of middle point
By 1st set, 40.02 chs.
By 2nd set, 39.98 chs.; the mean of which is

40.00 N. 1.53 ft. from the secant,
Set a limestone, 2OX8X5,ins., 15 ins, in the ground, for standard sec. cor.,

marked S C on N. face; dig pits 18X18X12 ins., F. and W. of stone,
3 ft. dist.; and raise a mound of earth, 3 ft. base, 1 ft. high, N. ot cor.

Samuel Somer's house bears N. 65° E.
54.10 Leave prairie, enter Somer's field, bears IN. and S.
71.55 Leave field, enter prairie, bears N. and S.; field extends N. to Somer's

house, and S. about 15 cbs.
Difference between measurements' of 80.00 chs. by two sets of chainmen,

is 6 iks.; position of middle point
By 1st set, 79.97 cbs.
By 2nd set, 80.03 chs.; the mean of which is

80.00 Set a limestone, 24X9X6 ins., 18 ins, in time ground, for standard cor. of
sees. 31 and 32, marked S C on N., with 5 grooves on E. anti i groove
on W. face; dig pits 24X18x12 ins., crosswise on each line, L. and
W., 3 ft., and N. of stone, 7 ft. dirt.; and raise a mound of earth, 4 ft.
base, 2 ft. high, N. of cor.

Samuel Somer's house bears N. 38° W.
Land gentis rolling prairie
Soil "and loam, 1st rate
1'o timber

Interpolated by simple proportion, for the given latitude, from the second column of Table Ylit
LThe latinmdeand longitude will be given by tbesurveyorgeneral, In hisspeeial written instructioas
'See directions for making the observation, page.

This angle is interpolated by simple proportion, far the given latitude, from the column heed
"3 miles" in Table IX. But hereafter the exact angle required will be changed to the nearest aTi5
that can be set off or read on the instrument used,

'The measurements are counted from the beginning of the mile; 40.00 cbs. are measured from the
sec cor see Base Line see 121

At this point, the secant intersects the standard parallel. See Plate I, dga 1 and 2.
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Third Standard Parallel Nrth, through Range 21 East.

Chains. N. 89° 58' E. on the secant through sec. 32.
40.00 S. 1.19 ft. from the secant,

Set a granite stone, etc.
80.00 S. 2.04 ft. from the secant,

Set a granite stone, 20X8X4 ins., 15 ins, in the ground, for standard cor.
of sees. 32 and 33, marked S C on N., with 4 grooves on E. and 2
grooves on W. face; and raise a mound of stone, 2 ft. base, 1 ft. high,
N. of cor. Pits impracticable.

N0TE.-I erect a signal at this corner for a test sight from one of the high
points visible to the east.

August 22, 1890.

NOTE, -The sky was overcast during the entire night. Polaris not visible.

August 23, 1890.
N. 89° 59' E. on the secant, through sec. 33.

40.00 S. 2.55 ft. from secant,
Set a granite stone, etc.

80.00 S. 2.72 ft. from the secant,
Set a granite stone, etc.

Fst, on the secant, throurh sec. 34.
20.68 To right bank of Black River, course S. 28° W.

S. 2.64 ft. from the secant,
Set a granite stone, for meander eor., etc.
To find the distance across the river, I set a flag on the secant line, on east

bank; then measure a base, N. 6.20 chs., to a point from which the
flag bears S. 43° 10' E.; which gives for the distance, tan. 43° 10'X base,
or 0.938 X6.20 cbs. =5.82 chs.

2b. oO To left bank of Black River, course SW. Banks, 12 ft. high; rapid cur-
rent over stony bottom; clear water, about 5 ft. deep:

S. 2.64 f, b froLn the secant,
Set a granite stone, 17X9X7 ins., 12 ins, in the ground, for meander cor.

on S. bdy. sec 34, marked etc.
40. 00 S. 2.55 ft. from the secant set standard sec. cor., etc.
80.00 S. 2.04 ft. from the secant,

Set a granite stone, 21X8X5 ins., 16 ins, in the ground, for standard cor.
of sees. 34 and 35, marked, etc.

August 23, 1890.

August 25, 1890.

Nora,-Continuous rain since afternoon of August 23; observations on
Polaris not possible.
August 25, 1890, 7 a. m.
S. 89° 59' E. on the secant, through sec. 35.
S. 1.19 ft. from the secant,
Set a granite stone, 15X8x5 ins., 10 ins, in the ground, etc.
*Set a limestone, 20X8X6 ins., 15 ins, in the ground, for standard cor.

of, etc.

S. 89° 58' E. on the secant, S. of sec. 36.
40.00 N. 1.o3 ft. from the secant,

Set a limestone, 16x7X5 ins., ii ins, in the ground, for standard I see.
cor., etc.

80.00 N. 3.39 ft. from the secant,
Set a granite stone, 20X7X6 ins., 15 ins, in the ground, for standard

cor., etc.

may be found by taking the mean of the ofTset at the preceding see., and follow

secant intersects the tandard paralk I mite from end of secant and at the point for the cor
aces, Saand , See Plate I, tigs I cud

40.00

80.04)
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Third Standard Parallel iYorth, through Range 2 It.

Chains. At the last point determined on the secant, which is 6 miles frdm the
starting point and 3.39 ft. south of the corner of Tps. 13 N., Rs. 21 and
22 E., I deflect an anglea of 5' to the north and run

N. 890 57' E., on the secant, S. of sec. 31.
IJp steep ascent, over stony ground sloping west.

36. 10 To edge of mesa, 60 ft. above Tp. cor., bears N. and S.
Difference between measurements of 40.00 chs., by two sets of chainmen,

is 14 Iks.; position of middle point
By 1st set, 40.07 ehs.
By 2nd set, 39.93 cbs.; the mean of which is

40.00 N. 1.53 ft. from the secant; the point for standard sec. cor. falls on rock
in place, 6 x 3 X 2 ft. above ground, on which

Cut a cross (x) at the corner point, for standard see. cor., marked S C
on N. side of cross; and raise a mound of stone, 2 ft. base, 1 ft. high,

N. of cor. Pits impracticable.
August 26, 1890: At this standard sec. cor., I observe Polaris at S 90

a. in., by my watch, which is 2" 47' fast of local mean time, and mark
the direction thus determined by a tack driven in a picket firmly set,
5 chains north of the cur.

Astron. time by watch, Aug.25
Watch fast

Atron. I. m. t. of obs. Aug. 25,..

U. C. Polaris, August 15
Red. to Aug. 25

U. C. Polaris, Aug. 25

Hour angle of Polaris and time argument 2 5.3

Azimuth of Polaris, at obs 0° 57'.5 \V

(N0TE.The meridian could be defined by laying off the azimuth to the
east, but this is unnecessarY; the bearing of'the signal will be found as
follows:)

Mean, 89 00 15
Add the azimuth 0 57 30 W.

The observed bearing is N. 89 57 45.0 \V.
The true bearingais "i. 895800.7W.

The difference 0 00 15.7, is the deviation of the standard,
south of the true latitude curve. As the difference is probably
than the errors of observation, I continue the secant as marked on the
ground.

Over level mesa. -

so. oo :Set a euidstone, 15X7X6 ins., 10 ins, in theground, forstandard car., etc.

.Interpo ale-I by simple proportion from ngbt.hand column of Table VIII. paee ill
ns following the table.

a faterpo ateii by simple proportion from Table IX, for the given latitude, ind for 21 mU
for one-hall of the distance to signal.

'At thu point, the secant mtereets tIle standard. see Plate I, figs. 1 and 2.

I measure the angle between the direction thus determined, and the sig-
nal established at the standard cor. of sees. 32 and 33, as follows:

0

88 59 45
SO 00 30
83 00 30

direr

(L e)

h. in.
17 9.0

2.8

17 6.2
ii. m.
15 40.1

39.2

15 0.9 15 0.9
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Third Standard Parallel Yortk, through. Range 22 &tt.

melh-! for rorrecting a tan,ar, parallel may be employed when the deviation doo nr't
, ' one minute ot arc. bUt. ii greater error i di ot-en'd, the cornern already net t1l be correctedar oft the line as the niat d limit of deviation ti') Is exceeded.

Claims.
40.00

80.00

N. 89° 58' E. on the secant, through sec. 32.
S. 1.19 ft. from the secant, falls on a boulder, 8X6X3 ft. abore ground,

on which
I cut a cross (x) at the exact corner point, for standard sec. cor., marked

S.0 on N. side of cross; and raise a mound of stone, 2 ft. base, 1 ft.
high, N. of cor. Pits impracticable.

S. 2.04 ft. from the secant,
Set agranite stone, 15x8X6 ins., 10 ins, in the ground, for standard cor., etc.

August 26, 1800.

At the corner last described (I. e.) the standard cor. of sees. 32 and 33, I
observe Polaris at eastern elongation, August 26, at 9h 5" p. in. by niy
watch, which is 3 minutes fast of local mean time; and mark the direc-
tion thus determined by a tack driven in a wooden peg set firmly in
the ground, five chains north of my station.

August 27, 1890: At 6 a. m., I lay off the azimuth of Polaris, 1° 50' to
the west; and mark the meridian thus determined by a cross on a
stone firmly et in the ground, west of the point marked last night.
I measure the angle between the true lnerl(lian and the signal erected
at the standard cor. of sees. 32 and 33, Tp. 13 N., R. 21 E., as follows:

0

1. 89 57 00
2. 89 56 30
3. 89 57 00

Mean, 89 56 5 therefore

The observed bearing is N. 89 56 50 W.
The true hearing is N. 89 57 20.9 W.; and the difference, 0' 31" is the

deviation of the standard parallel southof the true latitude curve; there-
fore, this corner is 4.80 ft. south of its true place on the parallel of lati-
tude passing through the signal.

I will correct the line east of this corner and return to the true latitude
curve, at the corner of Tps. 13 N., Es. 22 and 23 E. The nat. tan, of
the anele subtended by 4.80 feet at a distance of 4 miles, will he 4.80 ft.
divided by 4miles (expressed in feet) and theangle itsIf will be (Y 47";
which a<b'Ied to the deviation of the secant, 0' 31", determined by obser-
vation, gives 1' 18" for the total deflection of the secant to make the
curve of the parallel attain the Tp. cor.'

Thenew referencelinethusdetermined, will be called thecorrection secant.
The bearings of said "correction secant" at suecessive mile points, will
be those of Table VIII, correéted by the total deflection (I' 18"); while
the offsets will remain unchanged. The corrected bearings will be as
follows:

At corner of sees. 32 & 33; sees. 33 & 34; sees. 34 & 35; sees. 35 & 3.

Corrected bearings: N. 89° 58' E.; N. 89° 59' E.; East; 8. 89° 59' E.

N. .S)° 58' E. on the secant, through sec. 33.
40,00 5. .5.S ft. front tile secant,

Set a granite stone, l5X8X8 ins., 10 ins, in the ground, for standard
see. eec., marked etc.

80.00 8, 2.72 ft. front the secant,
Set a granite stone, 2lXSX4 ins., 16 ins., in the ground, for standard

cor. of sees. 33 and 34, marked etc.
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.TMrd Standard IualIil Vint/i, throu/t J?aiui 2J mt.

Chains. N. 89° 59' E., on the secant, through sec. 34.
40.00 S. 2.53 ft. from the secant,

Set a sandstone, lOX 7X5 ins., 15 ins, in the ground, for standard sec.
cor., marked etc.

S. 2.04 ft. front the secant,
Set a sandstone, 24X7x5 ins., 18 ins, in the ground, for standard cor., etc.

80.00

40.00

80. (X)

40.00

80.00

East on the secant, through sec. 35.
S. 1.19 ft. front the secant,
Set a sandstone, 15XSx5 ins., 10 ins, in the ground, for standard sec.

cur., etc.
Seta sandstone, IfXSX6 ins., 11 ins, in the ground, for standard cor., etc.

8. 89° 59' L. on the secant, S. Of see. 30.
N. 1.53 ft. front the secant,
Set a sandstone, 17X8X4 ins., II ins, in the ground,
N. 3.39 ft. from the secant,
Set a saxidstoiie, 20XSX5 ins., 15 ins. in the ground,

Tps, 13 N., E. 22 and 23 E., marked, etc.
IIICIIARI)

If. .

[These specimen field notes of the survey of the third standard parallel north will
he continue'! through range 23 east, to illustrate the method by offsets front a t.tfl
gent to the iatitndc curve at a township corner; see "Tangent Method," page Ito,
and Plate 1, tig. 3.]

for standard %, etc.

for standard cor. of

Ioos,
Ikputy Surreyor.

August 27, ISOO.
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Third Sf(,nd(n'(l ItP(iII'l iVoi't/i, thrmig/ Range 23 Iz4.

Chains. Survey commenced August 27, 1890, and executed with a Young &
Sons light mountain transit, No. -, the horizontal limb being pro.
vided with two opposite verniers reading to 30" of arc.

At the standard corner of tow-nahips 13 north, rangc.s 22 and 23 east, in
latitude 450 34'.5 N., longitude 107° 39' W., at 9i OOm p. in. hr my
watch, whicli is 2" fast of local mean time, I observe Polaris at east-
ern elongation, in accordance with instructions in the Manual, and
mark the line thus determined, by a tack driven in a wooden set
in the ground five chains north of my station.

August 2S, 1890: At Ga. in., I turn off the azimuth of Polaris, 1° 50' to
the west, and mark the meridian thus determined by cutting a mark
on a stone firmly set in the ground, west of th mark established last
night; the magnetic bearing of said true meridian is N. 18° 08' W.,
which gives the magnetic declination 18° OS' east.

I lay off from the meridian, an angle of 90°, from north to cast, and run
East on tangent, S. of sec. 31.
Over level prairie.
Difference between measurements of 40.00 el's., l,s' two seth of rhainmen,

is 4 lbs.; position of middle joint
By 1st set, 40.02 ('hIs.
lv 2nd set, 39.98 cbs.; the mean of which is

30.00 "S. hinf from the tangent,
Set a sanlstone, l5XX4i ins., 10 ins, in th ground, for standai'I ec.

cor., marked S C on N. face; dig pits, 18X18X12 ins., E. andW.
of stone, 3 ft. dist.; and raise a mound of earth, 3 ft. base, 1 ft. high,
S. of cor.

Difference between measurements of 80 cbs., by two sets of ehainmen,
is S Iks.; position of middle point

By 1st set, 79.90 cbs.
B- 2nd set, 80.01 chs.; the mean of which is

54) 00 N. 1 1k. from the tangent,
An oak, 32 ins. diam., for standard cor. of sees. 31 and 32, I mark

SCT 135 It 23 E on N.,
S 32 on E. and
S 31 on \V. side; with 5 notches on E. and I notch on W. side;

from which
An oak, 2.S ins. diam., bears N. 31° E., 18 lks. dist., marked T13

N Ii 23 E s 32 B T.
An oak, 13 ins. diain., bears N. 74° W., 24 Iks. dist,, marked T 13

N R 23 ES 31 B T.
Land, level.
Soi1, gravelly loam; 3rd rate.
Timber, oak, with seine beech and white ash.
Ileacily timbered land, 30.00 cbs.

S. 89° Y9' E. on the tangent, S. of sec. 32.
Over le el ground, thrjug1i heavy oak timber.

40.00 N. 2.3 lbs.' fr,m the tangent, -
St an oak pot. 3 ft. long, 3 in. , 24 ins, in the

SeC. cor., niarked, etc.
' Le'Ve heav oak timber, enter prairie lan1, k'ar°N. an
i Sjr of pure water, 3 ft. deep, bears N. 7 chs. hist.

lI.u) N. 4.1 lbs. from the tangent,
Set a an'ls,ne. j9'G'x5 ins., 15 iris, in thegrounu], for standard cor., etc.
Heavily timbered land, .56.00 ch,

SE.

. .. an wii ,wRyJie'utt'O{ tbe. t4y.rs on

'" Wl 3i0 u-' o
.,,, "i ' l fli .- ,:.-t .-r owb

ua.

he t*n..n4 thecor,;
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Third Standard Parallel 2Vrt/, t/rough Range ?3 East.

See Plate I, ft. 4. In ctnal practice the 1iaram ciIl be placed in the eeld for the
pceimen notea it t more convernent to place the dIagram on a plate. See section 3.57.
'On the tangent line aa a matter of course

For the purpose of lUnstritlon these peeimen field note.' of the °urrev of th

third standard parallel north, will be continued throu"h range 24 east;
the survey ha.s been executed with a solar compass or a transit with solar att
meat.

Chains.
40.00

80.00

S. 89° 58' E. on the tangent, S. of sec. 33.
N. 6.4 iks. from the tangent,
Set a sandstone, 17X7X5 ins., 12 ins, in the ground, for, etc.
N. 9.3 iks. from the tangent,
Seta granite stone, 20X6x6 ins., 15 ins, in the ground, for standard cor. etc.

S. 89° 57' E. on the tangent, S. of sec. 34.

40.00
N. 12.5 Iks. from the tangent,
Set a sandstone, 15X8X6 ins., 10 ins, in the ground, for standard , etc.

80.00
N. 16.3 Iks. from the tangent,
A cottonwood, 18 ins. diam., for et. cor. of secs.34 and 35, I mark, etc.

S. 89° 56°' E. on the tangent, S. of sec. 35.
Through cottonwood timber.
At 11.40 chs.' intersect right bank of Turtle River, course SE. At this

point, the distance between the tangent and standard, is 11.6.5 feet, or
18 iks. nearly; the bank of the stream bears about N. 47° W.; there-
fore, N. 4fl° W., 26 lk., determines the point for the meander cor. at

11. 21 On the standard parallel, where I
Set a cedar post, 3 ft. long, 4 ins. sq., 24 ins, in the ground, for meander

cor. on S. bdy. sec. 35, marked, etc.
Turtlo River is a turbid stream, with muddy banks 3 to 5 ft. high; water

4 to lOft, deep; sluggish current over mud bottom. To determine the
distance across the river, I set a flag on line, ' on the left bank; then
measure a base line, S. 0° 04' W., 6.00 chs., to a point, from which
the flag bears N. 37° 34' E. Therefore, tan. 37° 30'Xbase, or 0.76i><
6.00=4.60 chs., the distance across; which, added to 11.40 cbs., makes
16.00 chs., measured on the tangent, to left bank of river. At the
pomt thus determined, the distance between the tangent and standard,
is 11.97 ft. or 18 Iks. nearly; the bank bears about N. 52° W.; there-
fore, N. 52° W., 29 lk., determines the point for the meander cor. at

15. 77 On the standard parallel, where I
Set a cedar post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for M. C. etc.

40.00 N. 20.8 lk. from the tangent,
Set a cedar post, 3 ft. long, 4 ins. eq., 24 ins, in the ground, for etc.

80.00 N. 25.6 Iks. from the tangent
Set a cedar post, 3 ft. long, 4 ins. sq., 24 ins, in the ground, for standard

cor. of sees. 35 and 36, marked etc.

S. 89° 56' E. on the tangent, S. of sec. 36.
40.00 N. 31.1 Iks. from the tangent,

Set a sandstone, 19 X 7 x 5 ins., 15 ins, in the ground, for etc.

80.00 N. 37 Ike. from the tangent,
Set a granite stone, 22X7X5 ins., 17 ins, in the ground, for standard cor.

of Tps. 13 N., R. 23 and 24 E., marked S. C., on N.- with 6 grooves 013
N., E. and W. faces; and raise a mound of stone, 2 ft. base, 1 ft.
high, &. of cor. Pits impracticable.

AuguJ 28, 1890
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Third Standard Parallel Ii7srth, through Range P24 J!ast.

,,Thcn the comet at Which the aurrey begins ,hail have been eshlisbcd under a prior contract,
SVOOI which I established August i5, isto," will be omitted; and In describing the corner, the

will write (e. "which is a sandstone, 5x7x5 ins. abovegroutui. firmly set, and mark-ed
1Witfleee4 as described by the surveyor general:" in all cases tnkinZ the description agree with
..ets. The latitude and'longitude, to the ateSt who'e minute, will be supplied by the sur-

Yt 5fleral In his speSiat written instructions and will be marked on the accompanyIng diagram,
paint where th aurycy will begin.

angles are to small to measure with or,jlnarv field instruments: but, when the mark is 5fla ut asO, the angles may be obtained, in seconds of arc, by divithug the failings, 0.2

Chains. Survey commenced August 28, 1890, and executed with a light mountain
transit No. by Young & Sons. Thewith solar attachment, -, made
horizontal limb is provided with two opposite verniers, reading to
30" of arc, which is also the least count of the verniers of the latitude
and declination arcs.

I begin at the standard corner of townships 13 north, ranges 23 and 24
east, which I established August 28, 1890. Latitude 45° 34'.5 N.,
longitude 107° 31' W.

In order to test the solar apparatus, by comparing the results of observa-
tions on the sun, made during a. m. and p. m. hours, with a true merid-
ian determined by observations on Polaris, I proceed as follows:

At 4" 2" p. m., local mean time, I set off 45° 34'.5 on the latitude arc; 9°
30'.5 N., on the declination arc; and mark the meridian thus deter-
mined with the solar, by a cross on a stone firmly set in the ground, 5
cbs. N. of the instrument.

At 8" 5dm 1 p. m., by my watch, which is 2 fast of local mean time, I
observe Polaris at eastern elongation, in accordance with instructions
in the Manual, and mark the line thus determined by a tack driven
in a wooden peg set in the ground, 5 chains north of my station.

August 28, 1890.

August 29: At 6 a. m., I lay off the azimuth of Polaris, 1° 49'.5, to the
west and mark the meridian thus determined, by cutting a small
groove in the stone set last evening, on which the meridian falls 0.2
ins, west of the mark determined by the solar.

At 8" a. m., I set off 45° 34'.5, on the lat. arc; 9° 16'N., on the deel. arc,
and mark the true meridian determined with the solar, by a cross on
the stone already set 5 chs. N. of my station; this mark falls 0.3 ins.
west of the meridian established by the Polaris observation.

The solar apparatus, by p. m. and a. m. observations, defines positions
for meridians, about (V 11"' east, and 0' 10" west of the mendian
established by the Polaris observation; therefore, I conclude that the
adjustments of the instrument are satisfactory.

The magnetic bearing of the meridian, at 8" a. en., is N. 18° 10' W.; the
angle thus determined gives the mag. decl. 18° 10' east.

From the standard cor. above described, I run
East, on S. bdy. sec. 31.

Difference between measurements of 40.00 cbs., by two eet-s of ehainmen,
is 20 iks.; position of middle point

By 1st set, 39.90 chs.
By 2nd set, 40.10 chs.; the mean of which is

40.00 Set a granite stone, 20x7x5 ins., 15 ins, in the ground, for standard, etc.
Difference between measurements of 80.00 chs., by two sets of chainmnen,

is 18 lIes.; position of middle point
By 1t set, 80.09 chs.
Bc 2nd set, 79.91 cbs.; the mean of which is

80.00 Set a granite stone, 22X8X6 ins., 17 ins, in the ground, for standard, etc.
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Thid AS'tandard Parallel 2Yorth, t1.rough Range 534 East.

Chains. East, on S. bdy. sec. 32.
40.00 A pine, 19 ins. diam., for standard 4 sec. cor., I mark, etc.
80.00 Set a granite stone, 24X8X4 ins., 18 ins, in the ground, for standard cor.

of secs. 32 and 33, marked SOon N., with 4 grooves on E. and 2 grooves
on VT. face; from which

A pine, 18 in. diam., bears N. 624° E., 26 Iks. diet., marked
T 13 N R 24 ES 33 B T.

A pine, 28 ins. diam., bears N. 284° VT., 31 iks. (list., marked
T 13 N R 24 ES 32 B T.

Land, level and mountainous.
Soil, loam and rock; 1st and 4th rate.
Timber, pine.
Mountainous or heavily timbered land, 80.00 chs.

East on S. bdy. sec. 33.
40.00 Set a granite stone, 15X8X6 ins., 10 ins, in the ground, for standard 4

see. cor., marked S C 4 on N. face, etc.
80.00 An oak, 20 ins. diam., for standard cor. of sees. 33 and 34, 1 mark, etc.

August 29, 1890: I set off 90 12'.5 on the deel. arc; and, at l2 0dm 44' by
my watch, which is 3'" fast of local mean time, observe the sun on the
meridian, and obtain on the lat. arc, the reading 45° 3W, which agrees
with other data.

East on S. My. sec. 34.
38.40 Right bank of shallow stream.

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 14 Iks.; position of middle point

By 1st set, 39.93 chs.
By 2nd set, 40.07 cbs.; the mean of which, 40.00 chs., falls in stream

with quicksand bottom; therefore I perpetuate the corner on
solid ground, as follows:

37.00 Set agranite stone, l5X9X6ins., 10 ins, in the ground, for witness cor. to
standard 4 sec. cor. marked VT C S C 4 on N. face; from which

An aspen, 4 ins. diam., bears N. 88° VT., 102 Ike. diet., markedW
CSC5S34BT.

An aspen, 3 ins. diam., bears N. 55° VT., 110 Iks. dist., marked VT
CS C 4 S 34 lB T.

38.40 Right bank of shallow stream; bank 1 ft. high; clear water, 2 to 6 ins.
deep; gentle current, over quicksand bottom; course S. 17° W.

40.00 Point for 4 sec. cor. falls in stream
42.20 Leave shallow stream; bank, 2 ft. high, bears S. 17° VT.
80.00 Set a granite stone, 16X8X6 ins., 11 ins, in the ground, for standard

cur., etc.
At this cor. I erect a signal for a test eight from seme point to the east.

East, on S. My. see. 35.
40.00 Falls on a boulder, 7X6X4 ft. above ground:

I cut a cross (X) at the exact cor. point (or standard 4 sec. cor., etc.
80.00 Set a granite stone, 15X7X6 ins., 10 ins, in the ground, for t. cor., etc.

East enS My sec 36
40. 00 Deposit a marked stone, 12 mc. in the ground, for standard 4 sec. cur., etc.
80.00 Set a granite stone, 20X6X5 ins., 15 ins, in the ground, for standard cur.

of Tpe 13 N, Re 24 and 2o E, marked S C on ii , etc
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Third Standard Parallel Xorth, through Range 4 East.

August 29, 1890: I set up the instrument at the last described Tp. cor.
and immediately after sunset, at G 39°f p. m., 1. m. t., direct the tele-
scope to the signal established at the cor. of sees. 34 and 35, and note
the readings of the horizontal limb, as follows:

At 7h 13 p. m., I unclamp the vernier plate, observe Polaris in accord-
ance with instructions in the manual, and mark the direction thus
determined by a tack driven in a wooden peg firmly set in the ground,
5 chs. north of the corner. The readings of the horizontal limb at the
instant of observation are as follows:

0 / If

Vernier A, 92 07 40
Vernier B, 92 07 30

Mean, 92 07 35
1st mean, 3 47 15

Angle, 88 20 20
/i. m.

Astron. I. m. t. of obs., Aug. 29 7 13.0
h. m.

U. C. Polaris, Aug. 15 15 40. 1
Red. to Aug. 28 51.0

If. C. Polaris, Aug. 28 14 49. 1 14 49. 1

hour angle of Polaris at ohs 16 23.9
Subtract from 25 56. 1

Time argument for Table \TII 7 32.2

Azimuth of Polaris at obs 1° 39' 00" E.
Add above angle 88 20 20

The observed bearing of signal is N. 89 59 20 W.
The true bearing is N. 89 59 07 W.

The difference 0 00 13 is the de-
viation of the last two miles of the standard parallel, north of east;
which being less than the probable errors of observation, I deem
the standard parallel satisfactorily established.

August 29, 1S90.

GENERAL DESCRIPTION.

Through ranges 21 and 22 this line runs across low mountain ridges and streams
iaunga northeastey trend, while low level prairies are traversed through ranges

-3, and low timbered ridges with a northerly trend in range 24.
he land south of the line is of a mountainous and broken character, well watered
containing large groves of pine, oak, and fir timber of a fair qualit , while that
e north consists of rolling prairie and meadow land, which should be subdivided.

RICHARD Roos,
IL 8. DepuLy Surreyoi-.

0 / If

Vernier A, 3 47 30
Vernier B, 3 47 00
Mean, 3 47 15
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FINAL OATHS OF DEPUTY SURVEYOR AND ASSISTANTS.

LIST OF NAMF.S.

A list of the names of the individuals employed by Richard Roods, U. S. deputy
surveyor, to assist in running, measuring, and marking the lines and corners de-
scribed in the foregoing field notes of the survey of the Third Standard Parallel
North, through Ranges Nos. 21,22,23, and 24 East of the Principal Base and Meridian
in the State of Montana, showing the respective capacities in which they acted.

PL"rER LONG Chainman.
JORN Snoivr Oliainman.
ELI Maannn Chainman.
WILLIAM TALLY Chainman.
LEWIS LINK Chainman.Hsav Civ Moundman.
WILLIAH STONE Moundman.
GEORGE Suanr Axman.
ADAM DULL Anman
JAMES B&ieiran Flagman.

FINAL OAThS OF MSISTANTS.

I hereby certify that I assisted Richard Roods, United States deputy surveyor, in
surveying all those parts or portions of the Third Standard Parallel North, through
Ranges Nos. 21 and 22 East of the Principal Base and Meridian in the State of Mon-
tana, which are represented in the foregoing field notes as having been surveyed by
him and under his direction; and that said survey has been in all respects, to the
best of our knowledge and belief, well and faithfully surveyed, and the corner
monuments established according to the instructions furnished by the United States
surveyor general for Montana.

JOHN SHORT, Chainman.

Subscribed and sworn to before me this 27th day of August, 1890.
RICHARD Roons,

U. S. Deputy Surveyor.

We hereby certify that we assisted Richard Roods, United States deputy surveyor,
in surveying all those parts or portions of the Third Standard Parallel North, through
Ranges Nos. 21, 22, 23, and 24 East of the Principal Base and Meridian in the State
of Montana, which are represented in the foregoing field notes as having been sur-
veyed by him and under his direction; and that said survey has been in all respects,
to the best of our knowledge and belief, well and faithfully surveyed, and the corner
monuments established according to the instructions furnished by the United States
surveyor general for Montana.

PKrER LONG, Chainman.
ELI MARKER, Uhainmar,.
WILLIAM TALLY, ('lunnman.
Hvav CLAY, Moundman.
WILLIAM STONE, 3loundnian.
GEORGE SHARP, Axrnan.
Anau DULL, AXman.
J4MES BANNER Flagman.

Subscribed and sworn to before me this first day of september 1890
[SEAL J ILL! M IJiTIN \otaey Public

I herebs certify that I assisted Rithard Rood'i United States deput urveVOr '°
surveyin all those parts or portions of the Third Standard Parallel North, through
Ranges os. 23 and 24 East of the Principal Base and Meridian in the State of Mon-
tana, which are represented in the foregoIng field notes, as having been surveyed by
him and under his direction and that said survey has been in all respects, to the
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best of our knowledge and belief, well and faithfully surveyed, and the corner
monuments established according to the instructions furnished by the United States
surveyor general for Montana.

LEWIS LINE, Uhainman.

Subscribed and sworn to before me, this first day of September, 1890.
[INtL.] WILLIAM MARTIN, Notary Public.

FINAL OATh OF UNITED STATES DEPUTY SURVEYOR.

I, Richard Hoods, United States deputy surveyor, do solemnly swear that in pur-
suance of a contract (or special written instructions in lieu of contract, as the case
maybe) received from A B , United States surveyor general for Montana,
bearing date of the tenth day of July, 1889, I have well, faithfully, and truly, in
my own proper person, and in strict conformity with the instructions furnished by
the United States surveyor general for Montana, the Manual of Surveying Instruc-
tions, and the laws of the United States, surveyed all those parts or portions of
the Third Standard Parallel North through Ranges Nos. 21, 22, 23 and 24 Fast of
the Principal Base and Meridian in the State of Montana, which are represented in
the foregoing field notes as having been surveyed by me and under my direction;
and I do further solemnly swear that all the corners of said surveys have been estab-
lished and perpetuated in strict accordance with the Manual of Surveying Instruc-
tions and the special instructions of the United States surveyor general for Montana,
and in the specific manner described in the field notes, and that the foregoing are
the original field notes of such survey.

RidilAim HOODS,
U. S. Deputy Surveyor.

Subscribed by said Richard Rds and Sworn to before me this first day of Septem-
ber, 1891).[si.] A B,

U. & Surveyor Generalfor Montana.

18791O 10
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(See Plate II.)

FIELD NOTES
OF THE SURVEY OF THE

SIXTH GUIDE i\1EIRIDIAN EAST
THROUGH

Townships No. 13 North
Between Rames Nos. 24 and 25 East

OF THE

PRINCIpAl, BASE AND MERIDIAN
IN THE

STATi-: OF MONTANA,
AS SURVEYEI) BY

RICHARD HOODS,
U. 5. DEPUTY SURVEYOR,

UNDER HIS CONTRACT No. 97,

DATED JULY 10, 1890.

Surve/ co,iinienced Auqus.i 9, 1890.

&41'Vey completed Augt 30, 1890.
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NAMES AND DUTIES OF ASSiSTANTS.

XNDEX.

T. 13 N.
R. 24 E.

1 150 6

1) T. 13 N.
R. 25 E.

12 150 7

13 150 18

24 149 19

25 149 30

36 149 31

3rd Standard LaraI1et N.

N0TE.FTeltmftlary oatb ill be similar to the typical matter before peelmee notes 0 Ii

standarX prafle!.
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6th Guide JTeridiam Ea.tt, through 1vs. 13 1V, between Re. 24 and 25 F.

Note: See note on page 134 on omitted data.
Chains. Survey commenced August 29,1890, and executed with aW. & L. E. Gur-

icy light mountain transit, No. -, the horizontal limb being provided
with two opposite verniers reading to 30' of arc.

I begin at the Standard Corner of Township 13 North, Ranges 24 and 25
East, which I established August 29, 1890. Latitude 45° 34'.5 N., lon-
gitude 107° 24' W.

At this corner, at 8" 54°' p.m., by my watch, which is 3°' 49' fast of local
mean time, I observe Polaris at eastern elongation in accordance with
instructions in the manual, and mark the point in the line thus deter-
mined by a tack driven iii a wooden peg set in the ground, 5.00 cbs.
north of my station.

August 29, 1890.

August 30: At 6" 30'" a. m., I lay off the azimuth of Polaris, 1° 49'.5 to the
west, and mark the Meridian thus determined by a cross on a stone
firmly set in the ground, west of the point established last night.

The magnetic bearing of the true meridian is N. 18° 05' W., which gives
the magnetic declination 18° 05' E.

From the standard cm'. I run
North, bet. Sees. 31 and 36.
Difference between measurements of 40.00 ehs., by two sets of chainmen,

is 18 iks.; position of middle point
By 1st set, 40.09 chs.
By 2nd set, 39.91 chs.; the mean of which is

40.00 Set a limestone, 16 7 5 ins., 11 ins, in the ground, for see. cor., etc.
Difference bet, measurements of 80.00 cbs., by two chainmen, is 22 iks.;

position of middle point
By 1st set, 79.89 cbs.
By 2nd set, 80.11 cbs.; the mean of which is

80.00 The point for sec. cor., 150 ft. below top of ridge, falls on a flat rock in
place, 10 ft. E. and W. by 6 ft. N. and S., on which I

Out a cross (x) at the cor. point, for cor. of sees. 25,30,31, and 36, etc.

North, bet. sees. 25 and 30.
2.00 Precipitous descent of 60 ft., down which I can not chain; set flag on

line at foot of precipice; measure a base east 4 cbs. to a point, from
which the flag bears N. 68° W.; which gives for the distance (by trav-
erse table) 1.50 chs., which, added to 2.00 cbs., makes

3.54) To foot of precipice, bears E. and W.; thence, descend.
40.00 Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins, in the

ground, for Sec. cor. marked S25 on W. and 3Oon E. face; dig fats, etc.
80.00 Set a cedar post, 3 ft. long, 4 ins. sq., with marked stone, 24 ins, in the

ground, for cm'. of sees: 19, 24, 25, and 30, marked, etc.

North, bet, sees. 19 and 24.
40.00 Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, etc.
80.00 Deposit a quart of eharcoil, 12 ins, in the ground, for cor. of sees. 13,18,

19, and 24; dig pits, ISX 1SX 12 ins., in each sec., 4 ft. dist.; and raise
a mound of earth, 4 ft. base, 2 ft. high, over deposit.

In SE. pit drive a stake, 2 ft. long, 2 ins. sq., 12 ins, in the
ground, marked

T13S18onNE.,
II25ES19onSE.,
S24on5\% and
R 24 F S j'i on % hcc i,th '1 notehe° on N and S edges
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6M Guide djferidllan East,ihrougli Tps. 13 N, betweem ]. 24 and 25 E.

GENERAL DESCRIPTION.

Townships 13 N., Ranges 24 and 25 Fast, are generally rolling table-lands, produc-
ing an abundant growth of grass, and there is some good land along Ford's Creek
and its tributaries. About two miles east of the corner of Tps. 13 and 11 N.,Rs. 24
and 25 E., is a lake some two and a half miles long by two miles wide, lying in Tps.
13 and 14 N., R. 25 E.

RICHARD Roons,
U. S. Deputy Surveyor.

Aucirsr 30, 1890.
N0TE.Final oaths of deputy surveyor and assistants are to he similar to typical matter follOWiflS

specimen deld notes of third standard parallel.

Chains. North, bet, sees. 13 and 18.
40.00 Set a granite stone, 15 X 8 X 5 ins., lOins, in the ground, for see. cor.,

etc.
80.00 Set a granite stone, 15 X 8 X 6 ins., 10 ins, in the ground, for coy, of, etc.

North, bet, sees. 7 and 12.
40.00 Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins, in, etc.
80.00 Set a cedar post, 3 ft. long, 4 ins. sq., with marked stone, 24 ins, in, etc.

North, bet. sees. 1 and 6.
40.00 Deposit a marked stone, 12 ins, in the ground, for see. cor., dig pits,

18 )< 18 X 12 ins., N. and S. of cor., 4 ft. dist.; and raise a mound of
earth, 3 ft. base, 1 ft. high, over deposit.

In S. pit drive a cedar stake, 2 ft. long, 2 ins. sq., 12ins. in the ground,
marked

S. I on W. and 0 on E. face.
80.00 Set a cedar post, 3 ft. long, 4 ins. sq., with quart of charcoal, 24 ins, in the

ground, for cor, of Tps. 13 and 14 N., Rs. 24 and 25 E., marked, etc.
August 30, 1890.
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East loundary ofT. 13 N, R. 31 E.

Chains. Survey commenced September 8,1890, and executed with a Young & Sons
light mountain transit, No. -, with solar attachment.

N0TE.Description of instrument and tests of its condition to be noted
in manner similar to notes previously given, or with equal care and
precision.

N0TE.See note on page 134, on omitted data.
September 9: I begin at the standard corner of Tps. 13 N., Ra. 21 and

22 E., which I established August 25, 1890.
Thence I run
North, bet. sees. 31 and 36.

40.00 Set a sandstone, 15X8X6 ins., 10 ins, in the ground, for see. cor.,
marked on W. face; dig pits, 18x18x12 ins., N. and S. of stone, 3 ft.
dist.; and raise a mound of earth, 3 ft. base, 1 ft. high, W. of cor.

80. 00 A cedar, 8 ins. diam., for cor. of sees. 25, 30, 31, and 36, I mark, etc.

North, bet. sees. 25 and 30.
40.00 Set a cedar post, 3 ft. long, 3 ins. sq., with charred stake, 24 ins. in the

ground, for sec. cor., marked S. 25 on W. and 30 on E. face; dig
pits 18X18X12 ins., N. and S. of post, 3 ft. that.; and raise a mound of
earth, 3 ft. base, 1 ft. high, \V. of cor.

September 9: At this sec. cor. I set off 5° 9' N., on the deel. arc; and
at Ii" 57m 1 1. m. t., observe the sun on the meridian; the resulting lat.
is 45° 36.0' which is about 0.2' greater than the proper lat.

80.00 Set a cedar post, 3 ft. long, 4 ins. sq., with quart of charcoal, 24 ins, in
the ground, for cor. of sees. 19, 24, 25, and 30, marked, etc.

North, bet. sees. 19 and 24.
40.00 Set a sandstone, 15X8X6 ins., 10 ins, in the ground, for * seC. cor.,

marked on W. face; dig pits, etc.
80.00 Set a cedar post, 3 ft. long, 4 ins. sq., with charred stake, 24 ins., etc.

September 9, 1890.

September 10: At 7" 56.8m a. m., I set off 45° 37' on the fat. arc; 4° 47'
N., on the dccl. arc; and determine a true meridian with the solar, at
the cor. of sees. 13, 18, 19, and 24.

Thence I run
North, bet sees. 13 and 18.

40.00 Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins., etc.
80.00 Set a limestone, 20xSX4 ins., 15 ins, in the ground, for cor. of sees., etc.

North, bet. sees. 7 and 12.
40.00 Set a cedar post, 3 ft: long, 3 ins. sq., with quart of charcoal, 24 ins., etc.
80.00 Set a limestone, 19x8x6 ins., 15 ins, in the ground, for cor. of sees. 1,6,

7, and 12, etc.

North, bet. sees. 1 and 6.
40.00 Set a locust post, 3 ft. long, 3 ins. sq., with quart of charcoal, 24 ins., etc.
80.00 Set a limestone, 15X8X7 ins., 10 ins, in the ground, for cor. of Tps. 13

and 14 N., etc.
September 10, 1890.
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Chains.

39.25
79.25

40.00

80.00

40.00
80.00

40.00

80.00

40.00
80.00

40.00
80.00

Yorth boundary of T. 13ff., R. 51 J

September11: At 7h 56.4m a. m., 1. m. t., I set off 45° 40' on the lat. arc;
4° 25' N., on the deci. arc; and determine a true meridian with the
solar, at the cor. of Tps. 13 and 14 N., Es. 21 and 22 E.

Thence I run
West on a random line, along the N. bdy. of Tp. 13 N., R. 21 E., setting

temp. sec. and sec. cors. at intervals of 40.00 chs.; and, at 479.25
cbs., intersect the 5th Guide Meridian, 42 lks. N. of the cor. of Tps. 13
and 14 N., Es. 20 and 21 E., which is a limestone, 5X8x6 ins, above
ground,, marked and witnessed as described by the surveyor general.
The falling answers to a correction of 0° 03', or 7 iks. S. per mile,
counting from the NE. cor. of the Tp.; therefore I run

N. 89°57'E., bet. secs. 6 and 31, marking and blazing true line.
Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, etc.
Set a limestone, 20X8X4 ins., 15 ins, in the ground, for cor. of sees. 5, 6,

31, and 32, etc.
September 11, 1890.

September 12: At_h _m a. m., I. m. t., I set off 45° 40' on the lat. arc;
4° 02' N., on the deci. arc; and determine a true meridian with the
solar, at the con of sees. 5, 6, 31, and 32.

Thence I run
N. 89° 57' E., bet, sees 5 and 32.

Set a juniper post, 3 ft. long, 3 ins. sq., with quart of charcoal, 24 ins. jn
the ground, for sec. cor., marked - S. 32, on N. and 5 on S. face, etc.

Deposit a quart of charcoal, 12 ins, in the ground, for cor. of sees. 4, 5, 32,
and 33; dig pits, 18X18X12 ins., in each sec., 4 ft. dist., etc.

September 12: At this cor., I set off 3° 53' N., on the decl. arc; and, at
11h 5G.1, ]. m. t., observe the sun on the meridian; the resulting lat.
is .45° 4W, 'which is within 1' of the proper lat.

September 12, 1890.

N. 89° 57' E., bet. sees. 4 and 33.
Set a limestone, 15X8X5 ins., 10 ins, in ground, for ' sec. cor., etc.
An oak, 14 ins. diam., for cor. of sees. 3, 4, 33, and 34, I mark, etc.

September 13: At_h _m, I. m. t., I set off 45° 4(Y on the lat. arc; -°
N., on the decl. arc; and determine a true meridian with the Solar at
the coT, of sees. 3, 4, 33, and 34.

Thence I run
N. 89° 57' E., bet. sees. 3 and 34.
An oak, 18 ins. diam., for sec. cor., I mark S. 34, on N. and 3 oil S.

side, etc.
Set a limestone, 22X8X7 ins., 17 ins, in the ground, for cor., etc.

N. 89° 57' E., bet, sees. 2 and 35.
Set a locust post, 3 ft. long, 3 in. sq., with marked stone, 24 ins., etc.
Set a limestone, 15x8X6 ins., 10 ins, in the ground, for cor. of sees., etc.
September 13: At this cor., I set off -° -' N., on the decl. arc; and at_h 1. m. t., observe the sun on the meridian; the resulting lat. 15

45° 39', which is within 1' of the proper lat.

N. 89° 57' E., bet. sees. 1 and 36.
Set a limestone, 18X18X12 ins., 12 ins, in the ground, for - sec. cor., etc.
Intersect the cor. of Tps. 13 and 14 N., Es. 21 and 22 E.
Land, level.
Soil, sandy loam; 1st rate.
No timber.
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Boundaries ofT. 13 X., R. 91 E.

Latitudes, departures, and closing errors.

NOTE: The convergency will always be entered in the column containing the departure of the
north boundary.

General Description.

This township is rough and mountainous in the southern part, rolling in the inte-
nor, and nearly level in the north and east, while prairie land is foimd in the vicinity
of the southwest corner. The township is well watered, and well timbered in the
interior; and the soil along the south fork of Spring Creek and its tributaries is very
fertile. The township should be subdivided.

RidilAiw Roons,
U. S. Deputy Surveyor.

September 13, 1890.

FINAL OATIIS OF DEPUTY SURVEYOR AND ASSISTANTS.

(Similar to oaths in foregoing typical field notes.)

Line designated. True bearing. Distance.
Latitudes. Departures.

N. S. E. W.

C/is. Clis. Chs. Chs. Ch.s.
3rd Standard Parallel N West 480.00 480.00
5th G. Meridian E North 480.00 480.00
N.bdy.T.13N.,R.21E N.89°57'E. 479.25 0.42 479.25
N. bdy. T. 13 N., It. 21 N South 480.00 480.00
Convergency 0.74

Totals . 480.42 480.00 479.99 480.00
480.00 479.99

Error inlat 9.42 Error in dep 0.01



Chains. (NOTE.Fieltl notes of retnicements and re in'eys will 1' ineorp rated
with the field notes of tire subdivisions to which they are directly
related, and will be eovere,1 by the preliminary and linat oaths of sail
nbdivisional livid notes. Seejage 69. The o'te will also lx' indexed.

In ease the deputy does not know front recent observations that his in-
strument is in a(ijustrnent, he will make the observations prescribed
at the beginning of specimen field notes No. 2, or No. 5, as tire charac-
ter of the instrument employed may require.

A transit with solar attachment is tire instrument employed for this
resurvey.)

See note on page 134 on omitted data.

Preliminary to commencing tire subdivision of tins township, I run
north on a blank line, on the east lsnindarv of see. 36; at 30.00 cbs.
I find the see. cor., N. 80° E., 30 Iks. rli't., and at $0.00 cbs., the cur.
of sea'. 25, 80, 31 and 36, east, 5.S lbs. list.; therefore I continue nrc
tine north, find no part of the E. llv. iii alincuient, and that many of
the corners are nearly oi,literated. At S miles 79.83 cbs., intersect L.
and W. line, 42 lbs. F. of the cur, of Tps. 25 and 26 N,, Rs. 1 and 2 \V.,
ann as these townships have not been subdivided, I resurvey the range
line between them, as follows:

The old standard cor. of Tps. 25 N., us. 1 and 2 W'., i° a post greatly
decayed, and the marks are nearly obliteratrsl. I destroy all traces ot
the old corner and restabhislr it at the same point, as follows:

Set a sandstone, ISXSX5 ins., 12 ins, in the ground, for standard cur., etc.
Thence I run
N. 0° 3' \V., bet. secs. 31 and 36.

40.00 Set a sandstone, 2OXSX4 ins. 15 ins, in the ground, for see. cur., etc.
From this point, the old see. cur, which is a niecaveni stake, h marks

almost obliterated, bears N. 80° E., 13 lbs. dist. I destroy tints stake
and the iriarks on the stump of a beech tree, nieseribed a a bearing treO
in tine field notes of the original survey. No trace can be found of a
poplar, described as a bearing tree.

$0.00 Set a cedar post, 3 ft. ion, 4 iii,. sq., with mark,sl stone, 21 ins., etc.
From this ('or. the old cor., a decayed post, ixars E. 65 tks. I destroy nil

traces of the old cor.

N. 0° 3' W., bet, sees. 25 and 30. *

tL0t) Set a locust post, 3 ft. 1on, 3 inis,.-q., with quart of clrnrcnrai. 21 in. UI
tie groom I, for sec. cur. rirark,, I 8. 25 on 'IV. and on i:. lao',

All indications of tire old cur, have disapne;ireni.
$0.00 Set a granite stone, I5XSXT in'., 14) ins. in the ground. (or er., ctn.

From this point, tine inl See, cur,, a pust, bears N. 50° 1.., 11 1k". ,ht.t

I destroy tire cur.

N. 0° 3' W., bet. sees. U) antI 24.
Set an oak post, 3 ft. long, 3 ins. sq., with eliarrisi stake, 24 ins.. tb'.
From this point, t he ott I see. cur., a niecayc I nst. is ars N. ul ° F..

lbs. dist.. I destroy this post. and marks 'u old bearing trees.
Set a limestone, 18X8X5 ins., 12 in". in the ground, etc.
After diligent search no siren of the old eor. are found.

1 5( INSTRUCTIONS FOR SURVEY OF l'UIILIC LANDS.

SPECIMEN FIELI NoTESNo. 4.

Reisurvey of flEe £ idy. fT V, I?. J 1E', ll,llamctte J[ili'an.

40.00

80.00



Chains. N. 0° 3' W., bet, sees. 13 and is.
40.00 Set a cedar post, 3 ft. long, 3 ins. sq., with quart of charcoal, 24 ins., etc.

I can find no traces of old cor. post, but find slight traces of pits N. 86° E.
46 Iks. dit., which I destroy.

80.00 Intersect evident remains of old sec. cor., and set a limestone, 22)<8X4
ins., 17 ins, in the ground, for cor., etc.

The 01(1 cor. which was a cost, has disappeared, but indistinct remains
of the pits, nearly in their proper places, still remain. The new pits
sufficiently obliterate the old ones.

April 12, 1892: I set off 90 6' N., on the dccl. arc; and at about 1 mm.
before 12 M. 1. in. t., observe the sun on the iueridian; the resulting
hit., is 47° 3.5' N.

N. 00 8' \V., bet, sees. 7 and 12.
40.00 Set a cedar post, 3 ft. long, 3 ins. sq., with charred stake, 24 ins., etc.

After diligent search I failed to find any trace of the old corner.
80.00 Set a limestone, 20x8X5 ins., with marked stone, 24 ins., etc.

The old cur, which was a post, has been entirely destroyed by tire; no
signs of pits.

iNSTRUCTIONS FOIl SURVEY OF PUIILIO LANDS. 157

Ri?.urre!/ fJt/c l'. 71(11/. ofT ;i , Ii?. J W, ll7ilaim'1f Jiiriilh,n.

April 12, 1892: At 4 p. m., 1. m. t., I set off 470 36' on the lat. arc;
-', on the dccl. arc; and determine the meridian at the cor. of

sees. 1, 6, 7, and 12.
Thence I rim
N. O 3' \V., bet. sees. 1 and 6.
Set a locust post, 3 ft. long, : ins. sq., with quart of charcoal, 24 ins., etc.
After diligent search no old + see. cor. are found.
Intersect the old cor. of Tps. 2.5 and 26 N., Rs. 1 and 2 W., which is an

oak post. burned off at the surface of the ground. I reestablish the
cor. at the same point, as follows: Set a cedar post, 3 ft. long, 4 ins. sq.,
etc.

April 12, 1892.

Note: As a specimen of restoration of a missing corner on a township
boundary by a subdividing deputy, the following field notes are given:

N. 890 57 W., on a random line bet., sees. 7 and 18.
40.00 Set temp. see. cor.
79.61 The cur, of sees. 7, 12, 13, and iSis not found, after careful search.

I tin(1 the see. cor. bet, sees. 13 and 18, which is a locust post, 1 ft. high,
3 ins....marked and witnessed as described by the surveyor general.

Thence I run
North, on a random line bet, sees. 13 and 18.

40.00 Set temp. sec. cor. At this point I again make careful search for the
Sec. cur., which is described by the surveyor general as a post with
pits and mound of earth W. of cor., but am unable to find any traces
of post, pits, or mound. Thence, N. bet, sees. 7 and 12.

79.9.5 Intersect E. and W. line, 5 Iks. E. of the j Sec. cor. bet, sees. 7 ari,l 12,
which is a sandstone, 5x10X4 ins, above ground, marked and wit'
nessed as described by the surveyor general.

Thence I nun
8.002 K, on a true line bet, sees. 7 and 12.
Over rolling land.

4 IistabIishcd the cor. as follows:
Set a cedar post, 3 ft. long. 4 ins. sq., with marked stone, 24 ins, in the

ground, for cur, of sees. 7, 12, 13, and 18, marked
T 25 N S 7 on N E.,
112 \V S 18 on S E.,
S 13 on S W., and
11 3 W S 12 on NW. face; with 2 notches on N. an'l 4 notches

on S. edge; dig pits, 1SX18X12 ins., in each see., 5 ft. disL;
and raise a mound of earth, 4 ft. base, 2 ft. high, W. of cur.

April 15, 1892.

40.00

79.83
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Chains.

INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 161

Subdivision ofT. 15 .Y., R. f30 E.

NOTE: See note on page 134, regarding omitted data.
Survey commenced August 4, 1893, and executed with a Young & Sons

light mountain transit, No. -, with solar attachment. The horizontal
limb is provided with two double verniers placed opposite to each other,
reading to single minutes of arc, which 12 also the least count of the
verniers of the latitude and declination arcs.

The instrument was examined, tested on the true meridian at Helena,
found correct, and was approved by the surveyor general for Montana,
August 1, 1893.

I examine the adjustments of the transit, and correct the level and col-
lination errors; then, to test the solar apparatus, by comparing its
indications, resulting from solar observations made during a. m. and
p. m. hours, with a meridian determined by observations on Polaris,
I proceed as follows:

At the cor. of Tps. 14 and 15 N., Rs. 20 and 21 E.; latitude 45° 45' N.,
longitude 107° 54' W.; I set oW 45° 45' N., on the lat. arc; 17° 1' N.,
on the deci. arc; and, at 4h6m p.m., I. m. t., determine with the solar a
meridian and mark a point thereof, on a stone firmly set in the ground,
5 chs. N. of the cor.

At lO 24m p. m. by my watch, which is 3m 43' slow of 1. m. t., I observe
Polaris at eastern elongation, in accordance with Manual of Instruc-
tions, and mark a point in the line thus determined, on a peg driven
in the ground, 5 chs. N. of my station.

August 4, 1893.

August 5: At 6 a. m., 1. m. t., I lay off the azimuth of Polaris, 1° 48' to
the west, and mark the meridian thus determined, by cutting a small
groove in the stone set August 4, on which the meridian falls 0.4 ins.
east of the mark determined by the solar.

At 8 6'° a. m., 1. m. t., I set off 45° 45', on the lat. arc; 16° 50' N. on
the deci. arc; and mark a point in the meridian determined with the
solar, by a cross on the stone already set 5 cbs. N. of my station; this
mark falls 0.3 ins, east of the meridian established by the Polaris
observation. b

The solar apparatus, by p. m. and a. m. observations, defines positions
for meridians, respectively about 0' 21" west and V 16" east 'of the
meridian established by the Polaris observations; therefore, I conclude
that the adjustments of the instrument are satisfactory.

The magnetic bearing of the true meridian, at 8" 30tm a. m., is N. 18° 15'
W.; the angle thus determined gives the mag. decl. 18° 15' E.

From the Tp. cor. already described, I retrace
North, on the 5th Guide Meridian and E. bdy. of sec. 36' and at 40.01

chs. intersect the sec. cor.; and at 79.98 chs., fall 1 '1k. W. of the
cor. of sees. 25, 30, 31 and 36 therefore the line bears north.

From the Tp. cor. I run N. 89° '57' W. on the S. Mv. of sec. 36; at 39.99
chs., fall 1k. N. of the see. cor.; and at 80.01 chs. fall ilk. S. of the
cor. of sees. 1, 2, 35, and 36, on S. My. of the Tp.; consequently the
S. My. of sec. 36 bears N. 89° 57' W.

Therefore the bearings are as stated by the surveyor general, and my
chaining practically agrees with the field notes of the original survey.

'ThC instrument will not necessarily be in adjustment at the beginning of the surrey because it
ui5 found COrrect when approved by the surveyor general. The deput' ould clearly understand

that he is required to know from personal tests an observations that ens Instrument is in adjust-
ment when he commences work and at all other times when be employs Said instrument to determine
directions and run lines.

The oh ations here recorded have a twofold object; first, to determine the meridian; second.
to test the solar apparatus thereon. When a transit is emplo1ed, meridians determined by Polaris
Observations will be regarded as reference or directing lines o the survey, and from them all other
directions
'flstrumen

bearings will be initiated by angular measurements on the horizontal limb of the

'To determine these small angles in seconds of arc, divide the faIlings expressed In inches by O.Ol9
(See footnote, page 141.)

l8791Q2.-__fl
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Subdivjsion of T. 15 H., R. 2O E.

Chains. I commence at the cor. of sees. 1, 2, 35, and 36, on the S. bdy. of the Tp.,
which is a sandstone, 6X8X5 ins, above ground, firmly set, and
marked and witnessed as described by the surveyor general.

Thence I run
N. 00 01' W., bet. sees. 35 and 36.
Over level bottom land.

4.50 Wire fence, bears B. and W.
20.00 Enter scattering cottonwood timber, bears E. and W. F. G. Alexander's

house bears N. 28° W.
29.30 Leave scattering cottonwoods, bearing E. and W.; enter road, bears N.
30.00 SE. cor. of F. G. Alexander's field; thence along west side of road.
39.50 To crossroads, bears E. to Mound City; . to Lake City. F. 0. Mexan..

der's house bears S. 400 \V. The sec. cor. point will fall in road;
therefore

Set a cedar post, 3 ft. long, 3 ins. sq., with quart of charcoal, 24 ins, in the
ground, for witness cor. to sec. cor., marked V C S 35 on W. and 36
on E. face; dig pits, 18X18X12 ins. N. and S. of post, 3 ft. dist.; and
raise a mound of earth, 31 ft. base, 1 ft. high, W. of cor.

40.00 Point for sec. cor. in road.
Deposit a marked stone, 24 ins, in the ground, for see. cor.
The SE. cor. of Pat. Curran's field bears W., 5 lks. dist.

40.50 Set a limestone, 15X8X6 ins., 10 ins, in the ground, for witness cor. to
see. cor., marked W C - S on \V. face; dig pits, 18X18X12 ins. .

and S. of stone, 3 ft. dist.; and raise a mound of earth, 3 ft. base, 1
ft. high, W. of cor.

Thence along E. side of field.
50.50 NE. cor. of Pat. Curran's field, bear W. 4 lks. dist.
51.50 Leave road; which turns to N. 70° W., leads to ferry on Yellowstone

River; thence to Lake City.
57.50 Enter dense cottonwood and willow undergrowth, bears N. 54° E. and S.

54° W.
72.50 Leave undergrowth, enter scattering timber, bears N. 600 E. and S. 60°W.
80.00 Set a locust post, 3 ft. long, 4 ins. sq., 24 ins, in the ground, for cor. of sees.

25, 26, 35 and 36, marked
T 15 N S 25 on NE.,
R 20 ES 36 on SE.,
S 35 on SW., and
S 26 on NW. face; with 1 notch on S. and E. faces; from which
An ash, 13 ins. diam.; bears N. 22° E., 26 Iks. dist., marked P 15

N R 20 ES 25 B T.
A sycamore, 23 ins. diam., bears S. 711° E., 37 Iks. dist., marked T

15 N 1420 ES 36 B T.
A walnut, 17 ins. diam., bears S. 64° W., 41 Iks. (list., marked T

15 N 1420 ES 35 B T.
A cottonwood, 13 ins. diam., bears N. 211° W., 36 lks. dist.,

marked T 15 N R 20 B S 26 B P.
Last 20.00 chs. of this mile subject to overflow, 2 to 4 ft. deep.
Land, level bottom.
Soil, alluvial; 1st rate. No stones were obtainable.
Timber, scattering cottonwood, sycamore, ash, and walnut; undergrowth,

cottonwood and willow.
Dense undergrowth. 15.00 ch.

S. 89° 57' B., on a random line bet, sees. 25 and 36.
40.00 Set temp. see. cor..
79.96 Intersect E. My. of Pp. 3 Iks. N. of cur. of sees. 25, 30,31, and 36, which

is a sandstone, 5X8X5 ins, above ground, marked and witnessed as
described by the surveyor general.
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Subdivisim of 1 15 1'L, B. 3O E.

Chains. Thence I run
N. 89° 56' \V., on a true line bet. secs. 25 and 36.
Over level bottom land, through scattering timber.

13.00 Leave scattering timber, bears N. and S.
18.60 Cherry Creek, 12 Iks. wide; clear water, 1 ft. deep; gentle current, sandy

bottom; course N.
20.50 Enter heavy timber, bears N. and S.
32.50 Leave heavy timber, bears NW. and SE.
39.98 Deposit a quart of charcoal, 12 ins, in the ground, for sec. cor.; dig

pits, 18X18X12 ins., E. and W. of cor., 4 ft. dist.; and raise a mound
of earth, 3 ft. base, 1 ft. high, over deposit. In E. pit drive a cedar
stake 2 ft. long, 2 ins. sq., 12 ins, in the ground, marked f S 25 on N.
and 36 on S. face.

46.50 Enter heavy timber, bears N. and S.
76.00 Leave heavy, enter scattering timber, bears N. 25° E. and S. 25° VT.
79.96 The cor. of sees. 25, 26, 35, and 36.

Land nearly level; mostly subject to overflow 2 to 5 ft. deep.
Heavily timbered land, 41.50 chs.

N. 0° 1' VT., bet, sees. 25 and 26.
Over level bottom land, through scattering timber.

25.36 Right bank of Yellowstone River.
Set a locust post, 3 ft. long, 4 ins. sq., 24 ins, in the ground, for meander

cor. of fracl. sees. 25 and 26, marked
M Con N.,
T 15 N on S.,
R 20 ES 25 on E., and
S 26 on VT. face; from which
A cottonwood, 12 ins. diarn., bears S. 18° E., 16 Iks. dist., marked

T 15 N B 20 ES 25 M C B T.
A sycamore, 31 ins. diam., bears S. 74° W., 25 lks. dist., marked

T 15 N R 20 ES 26 M C B T.
Enter shallow channel, 1 to 2 ft. deep.

26.00 Across shallow channel, 64 lks. wide, to sand bar parallel to river bank;
thence on sand bar.

32. 12 To right bank of main channel, course E.; point for triangulation.
40.00 Point for I see. cor. falls in river.

To determine the dist. across, I set a flag on line, on left bank; then
measure a base, N. 89° 59' E., 20.00 cbs. to a point, from which the
flag bears N. 49° 06' W.; from the flag the B. end of ba.se bears S. 49°
6' B.; therefore, the dist. is tan. 40° 55'Xbase, or 0.67X20.00=17.34
chs.; making the whole distance from meander cor., 0.64+6.12±
17.34=24.10 cbs., which added to 25.36, makes

49.48 To left bank of Yellowstone River; bank, 12 ft. high.
Deposit a marked stone, 12 ins, in the ground for meander cor. of fracl.

sees. 25 and 26, dig a pit, 36X36x12 ins., 5 ft. N. of cor. and raise a
mound of earth, 4 ft. base, 2 ft. high, over deposit.

In the pit drive a cedar stake, 2 ft. long, 2 ins. sq., 12 ins, in the ground,
marked

M Con S.,
T 15 Non N.,
1120 ES 26 on VT., and
5 25 on E. face.
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Subdivjion of T 15 , B. 2O E.

Chains. Thence over level bottom land. Some small cottonwoods, none within
limits suitable for bearing trees.

52.60 Leave bottom, begin a.scent, bears E. and W.
53.60 Top of ascent and edge of sandy plain, 40 ft. above river, bears E.

and W.
55. 70 Wire fence, bears E. and W.
62.80 Telegraph line, bears E. and W.
80.00 Set a cedar post, 3 ft. long, 4 ins. sq., with marked stone, 24 ins, in the

ground, for cor. of sees. 23, 24, 25, and 26, marked
T 15 NS 24 on NE.,
R2OES25onSE.,
S 26 on SW., and
S. 23 on NW. face; with 2 notches on S. and 1 notch on E. edge;

dig pits, 18X18X12 ins, in each sec. 5 ft. dist.; and raise a
mound of earth, 4 ft. base, 2 ft. high, W. of cor.

Land level.
Soil, alluvial and sandy; 1st and 2nd rate.
Timber, cottonwood and sycamore.
August 5: At this coT. I set off 16° 47' N., on the deci. arc; and, at l2h 6",

1. m. t., observethe sun on the meridian; the resulting lat. is 45° 47'.O
or within 1' of the proper lat.

S. 89° 56' E., on a random line bet. sees. 24 and 25.
40.00 Set temp. sec. cor.
79.98 Intersect E. bdy. of Tp. 3 lks. N. of cor. of sees. 19, 24, 25, and 30, which

is a sandstone, 5 >( 9 X 4 ins, above ground, marked and witnessed as
described by the surveyor general.

Thence I run
N. 89° 55' W., on a true line bet. sees. 24 and 25.
Over level land.

20.00 Fletcher's Station hears S. 640 W
39.99 Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins, in the

ground, for see. cor., marked S 24 on N. and 25 on S. face; dig pits,
18 XiS X 12 ins., E. and W. 3 ft. dist.; and raise a mound of earth,
3 ft. base, 1 ft. high, N. of cor.

Fletcher's Station bears S. 1° E.
58.00 Short Creek, 3 iks. wide, alkali water, 8 ins, deep, course S. 20° E.
79.98 The cor. of sees. 23, 24, 25, and 26.

Land level.
Soil sandy; 3rd rate.
No timber.

N. 00 1' W., bet. sees. 23 and 24.
* * * * *

S. 89° 55' E., on a random line, bet, sees. 13 and 24.
* * * * *

N. 00 1'W bet. secs.A3 and 14.
* * * * *
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Chains. S. 89° 55' E., on a random line, bet. secs. 12 and 13.
40.00 Point for sec. cor. falls in Rancho San Bias.
80.03 Intersect E. bdy. of Tp. 7 Iks. N. of the cor. of secs. 7, 12, 13, and 18,

which is a sandstone 5X6X6 ins, above ground, marked and witnessed
as described by the surveyor general.

Thence I run
N. 89° 52' W., on a true line bet. sees. 12 and 13.
Over level land.

31.49 Intersect E. My. of Rancho San Bias, at a point from which the 5-mile
post on the sancho My. bears S. 33° E. 7.00 chs. dist.

Set a limestone, 15X8X5 ins., 10 ins, in the ground, for closing cor. of
fraci. secs. 12 and 13, marked C C on E. and S B on W. and 4 grooves
on S. face; dig pit crosswise on each line, 30X24X 12 ins., N. 33° W., 3ft.,
and 24x18x12 ins., E. of stone, 7 ft. dist.; and raise a mound of earth 4
ft. base, 5 ft. high, E. of cor.

Thence across the rancho on a blank line.
67.07 Intersect W. My. of Rancho San Bias at a point, from which the 3-mi1e

post on the rancho lxly., bears N. 19° W., 12.20 chs. dist.
Set a granite stone, 15x7X6 ins., 10 ins, in the ground, for closing cor. of

fraci. sees. 12 and 13, marked S B on E., with 4 grooves on S. and C C
on W. face; and raise a mound of stone 2 ft. base, 1 ft. high, W. of
cor. Pits impracticable.

This coT, is on a granite ridge 220 ft. above closing cor. on E. My. of
the rancho. Thence over rough stony ground.

76.00 Begin descent of rocks,' slope, bears N. and S.
80.03 The cor. of sees. 11, 12, 13, and 14.

This cor. is 40 ft. below top of ridge.
Land level and mountainous.
Soil sandy loam and stony; 3rd and 4th rate.
No timber.
Across Rancho San Bias, 35.58 cbs. of blank line.
Mountainous land, 12.96 chs.

August 5: At 4h 35' p. m. 1. m. t., I set Off 45° 49' on the lat. arc; 16°
45' N., on the decl. arc; and determine a meridian with the solar at
the corner of sees. 11, 12, 13, and 14.

Thence I run
N. 0° 1' \V., bet, sees. 11 and 12.
Ascen1 over rough stony ground sloping W.

11.00 Top of ascent, bears about N. 50° W., and S. 50° E.
Thence over level land.

36.60 Intersect W. bdy. of Rancho San Bias at a point from which the NW.
cor. of the sancho bears N. 19° W., 7.40 chs. dirt, and

Set a cedar post 3 ft. long, 4 ins. sq., with marked stone, 24 ins, in the
ground, for closing cor. of fracl. sees. 11 and 12, marked

S BonE.,
C CT 15 N B 20 E on S., and
Sli on W. face; dig pit, crosswise on each line, 30X24X12 ins., N.

194° W., 3 ft. and 24X18X12 ins., S. of stone, 7 ft. dirt.; and
raise a mound of earth, 4 ft. base, 2 ft. high, S. of cor.

Thence, across the sancho on a blank line.
40.00 The point for see. falls in the sancho.
44.32 Intersect N. My. of Rancho San Bias at a point from which the NW.

cor. of the rancho bears S. 73° W., 2.58 chs. dist.
Set a juniper post 3 ft. long, 4 ins. sq., with a quart of charcoal, 24 ins, in

the ground, for closing cor. of fraci. sees. 11 and 12, marked
C C T 15 N B 20 E on N.,
SBonS and
S 11 on W. face' dig pits, crosswise on each line, 30X24X12 ins.,

S. 73° SY., 3 ft., and 24X18X12 ins., N. of stone, 7 ft. dist, and
raiseamoundofearth 4ft base,2ft. high,N ofcor
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Subdivision of T. 15 H., I?. O E.

The trlangu)ation will always be made on the random line when a random line Is run. Se page
68, and flate 1,11g. 4.

Chains.
59.50
80. 00

Leave rancho, enter public land; thence, over rolling ground.
Branch, 6 lks. wide, course SE.
Deposit a marked stone 12 ins, in the ground, for cor. of sees. 1, 2, 11,
and 12, dig pits, 18X18X12 ins., in each see., 4 ft. dist. and raise a
mound of earth, 4 ft. base, 2 ft. high, over deposit. In SE. pit drive
a cedar stake 2 It. long, 2 ins. sq., 12 ins, in the ground, marked

T 15 N S 1 on NE.,
R 20 ES 12 on SE.,
S 11 on SW., and
S 2 on NW. face; with 5 notches on S. and 1 notch on E. edge.

Land, mountainous and level.
Soil stony, clay and loam; 3rd and 4th rate.
No timber.
Across Rancho San Bias, 7.72 chs. of blank line.
Mountainous land, 11.00 chs.

S. 89° 52' E., on a random line bet, sees. 1 and 12.

* * * * *

N. 0° 1' W., on a random line bet, sees. 1 and 2.
40.00 Set temp. 4 see. cor.
79. 77 Intersect N. My. of Tp. at cor. of sees. 1, 2, 35 and 36, which is a lime-

stone, 6X6X5 ins., above ground, marked and witnessed as desenbed
by the surveyor general.

Thence I run
S. 0° 1' E. on a true line bet, sees. 1 and 2.
Over rolling land.

30.50 Ravine, 3.50 chs. wide, 30 ft. deep, course N. 70° E.
39. 77 Deposit a marked stone, 12 ins, in the ground, for 4 sec. cor.; dig pits,

18X18X12 ins. N. and S. of cor., 4 ft. dist.; and raise a mound of
earth, 34 ft. base, 14 ft. high, over deposit.

In S. pit drive a cedar stake, 2 ft. long, 2 ins. sq., 12 ins, in the ground
marked 4 S. 2 on W. and 1 on E. face.

79.77 The cor. of sees. 1, 2, 11, and 12.
Land, roiling.
Soil, clay and loam; 3rd and 4th rate.
No timber.

Aug. 5, 1893.

From the cor. of sees. 2, 3, 34, and 35, on S. My. of the Tp., which, is a
locust post, 4 ins. sq., 12 ins, high, marked and witnessed as described
by the surveyor general, I run

N. 0° 2' W., bet. sees. 34 and 35.

* * * * *

S. 89° 57' E. on a random line bet, sees. 26 and 35.
40.00 Set temp. 4 sec. cor.
48. 13 To left bank of Yellowstone River, set temp. meander cor.

To determine the dist. across, I set a flag on line on right bank of the
river; then measure a base line S. 22° 58' E. 15.00 chs. to a point,
whence the flag bears N. 41° 47' E. From the flag the S. end of the
base bears S. 41° 47' W.; by separate measurement of each, angle
they are found respectively 66° 59', 64° 48', and 48° 16'; their sum
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Chains, being 1800 03', or 3' too great. I diminish each angle by one-third of
the excess and compute the distance across the river, as follows:

sin 64 47' 0.905x15base,sin 48° 151>< or 0.746 ==18.19 chs.; also,

48.13+18.19 makes
66.32 To right bank of river; set temp. meander cor.
80.06 Intersect N. and S. line, 3 iks. S. of cor. of secs. 25, 26, 35, and 36; thence

Irun
N. 89° 58' W., on a true line bet. secs. 26 and 35.
Over lever bottom land, through scattering timber.

13. 74 To right bank of Yellowstone River,
Set a limestone, 19X7X5 ins., 15 ins, in the ground, for meander cor. of

fracl. secs. 26 and 35, marked M C on W. face, with 1 groove on S. face;
from which

A sycamore, 19 ins. diam., bears N. 49° E., 26 lks. dist., marked T
15 N R 20 ES 26 M C B T.

A cottonwood, 13 ins. diam., bears S. 38° E., 21 Iks. dist., marked
T15NR2OES35MCBT.

31.93 To left bank of Yellowstone River.
A sycamore, 13 ins. diam., for meander cor. of fraci. secs. 26 and 35,1 mark

M Con E.,
T l5NonW.,
R2OES35onS.,and
S 26 on N. side; dig a pit, 36X36X12 ins., S ft. W. of tree, and

raise a mound of earth, 4 ft. base, 2 ft. high, W. of cor.
37.50 Leave scattering timber, bears NW. and SE.
40.03 Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins. in the

ground, for see. cor. marked 5 26 on N. and 35 on S. face; dig pits,
18X18X12 ins., E. and W. of post,3 ft. dist.; and raise a mound of
earth, 3 ft. base, 1 ft. high, N. of cor.

80.06 The cor. of sees. 26, 27, 34, and 35.
Land, level.
Soil, alluvial and sandy; 1st and 3rd rate.
Timber, sycamore and cottonwood.

N. 0° 2' \V., bet. secs. 26 and 27.

* * * * . *

S. 89° 58' E., on a random line bet. secs. 23 and 26.

* * * * *

N. 0° 2' %V., bet. sees. 22 and 23.

* * * * *

S. 89° 56' E., on a random line bet. sees. 14 and 23.

* 4 * * *

N. 0° 2' W., bet, sees. 14 and 15.

* * * * *
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&d.divi8ion of .T. 15 IV., B. E.

Chains. S. 89° 53' E., on a random line bet. sees. 11 and 14.

* * * * *

N. 0° 2' W., bet. sees. 10 and 11.
Over gradually ascending ground.

28.00 Ravine, 18 ft. deep, course S. 30° E.
30.50 Begin ascent over stony ground, bears E. and W.
40.00 Set a granite stone, 16X6X6 ins., 11 ins, in the ground, for Sec. cor.

marked on V. face; and raise a mound of stone, 2 ft. base, 1 ft.
high, W. of cor. Pits impracticable.

This sec. cor. stands on S. slope of ridge, 50 ft. above the see. cor.
42.00 Top of sharp rocky ridge, 20 ft. above the sec. cor., bears N. 75° E. and

S. 75° W.
43.50 Begin descent.
48.50 Foot of descent, 25 ft. below top of ridge, bears E. and W.; thence,

ascend along SE. slope of spur.
53.00 Enter heavy oak and pine timber, bears E. and W.
60.00 A point, 200 ft. above sec. cor.; thence descend into ravine 50 ft

deep, course 5. 35° E.; ascend very steep slope to
80.00 A pine, 27 ins. diam., for cor. of sees. 2, 3, 10 and 11, I mark

T 15 N S 12 on NE.,
R 20 ES 11 on SE.,
S lOon SW, and
S 3 on NW. side, with 5 notches on S. and 2 notches on E.

side; from which
An oak, 12 ins. diam., bears N. 22° E., 17 iks. dist., marked T 15

NE 20 ES 2 B T.
A pine, 14 ins. diam., bears S. 65° E., 21 lks. dist., marked T 15

N R 20 ES 11 B T.
A pine, 15 ins. diam., bears S. 41° \V., 27 iks. dist., marked T 15

N R 20 ES 10 B T.
An oak, 14 ins. diam., bears N. 48° W., 23 iks. dist., marked T

15NR2OES3BT.
This cor. stands on a SE. spur of the Little Snowy Mountains, 560 ft.

above cor. of sees. 10, 11, 14, and 15.
Land, mountainous.
Soil, stony; 4th rate.
Timber, oak and pine.
Mountainous or heavily timbered land, 59.50 chs.

S. 89° 49' E., on a random line bet. sees. 2 and 11.
40.00 Set temp. see. cor.
80.17 Intersect N. and S. line, 23 iks. S. of the cor. of sees. 1, 2, 11, and 12.

Thence I run
N. 89° 59' W. on a true line bet. sees. 2 and 11.
Over rolling land.

19.00 Enter heavy oak timber, bears N. 10° E. and S. 10° W.
19.90 Branch, 4 Iks. wide, course S. 60° E.
26.00 Begin ascent of mountain spur, bears about S. 20° W.
40. 08 Top of spur, 80 ft. above see. cor.

Set a cedar post, 3 ft. long, 3 ins. sq., 24 ins, in ground, for sec. cor.,
marked S. 2 on N. and 11 on S. face; from which

An oak, 11 ins. diam., bears S. 54° E., 24 iks. dist., marked t S 11

Apine l3ins dizm,bearsN 36°E,18lk di°t. markedS 2
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Chains. Thence along south side of spur.
57.00 Leave heavy oak timber, bears N. and S.; descend abruptly.
61.00 Bottom of ravine, 40 ft. deep, course S. 60° E.; ascend very steep rocky

slope.
71.00 Enter heavy pine timber, bears NE. and SW.
80.17 The cor. of secs. 2, 3, 10, and 11.

Land, mountainous.
Soil, sand and gravel; 4th rate.
Timber, oak and pine.
Mountainous or heavily timbered land, 61.00 ch.

N. 0° 2' W., on a random line bet, sees. 2 and 3.
40.00 Set temp. see. cor.
80. 15 Intersect N. bdy. of the Tp. 5 lks. W. of the cor. of sees. 2, 3, 34, and 35,

which is a granite stone, 5x8x5 ins, above ground, marked and wit-
nessed as described by the surveyor general.

August 7: At 5" OOm p. m., 1. m. t., I set off 16° 11' N., on the deel. arc;
45° 50', on the lat. arc; and determine a meridian with the solar, at
the cor. of sees. 2, 3, 34, 35.

Thence I run
South on a true line bet. sees. 2 and 3.
Over rolling ground on the summit of the southern end of the Little Snowy

Mountains, 1,200 ft. high.
5.00 Begin descent of eastern slope of mountain.

30.00 Head of ravine, 200 ft. below sec. cor., course S. 60° E.; thence over
broken ground.

40.15 Set a lava stone, 17x8x5 ins., 12 ins, in theground, for sec. cor. marked
} on W. face; and raise a mound of stone, 2 ft. base, 1 ft. high, W. of
cor. Pits impracticable.

45.00 Enter heavy pine timber, bears E. and W.; descend rapidly.
54.00 Head of ravine 170 feet below see. cor., course SE.; thence ascend over

rough stony ridges.
80.15 The cor. of sees. 2, 3, 10, and 11.

Land, mountainous.
Soil, rocky; 4th rate.
Timber, pine and oak.
Mountainous or heavily timbered land, 80.15 chs.

August 7, 1893.

From the cor. of sees. 3, 4, 33 and 34, on S. My. of the Tp., which is a
cedar post, 4 ins. sq., 12 ins, high, marked and witnessed as descnbed
by the surveyor general, 1 rIm

N. 0° 3' W., bet. sees. 33 and 34.
Over level land.

2.00 Creek 14 lks. wide, good water, course S. &)° E.
40.00 Set a cedar post, 3 ft. Ion", 3 ins. sq., with quart of charcoal, 24 ins, in the

ground, for see. cor. marked S 34 on E. and 33 on W. face; dig pits,
18X18X12 ins., N. and S. of post, 3 ft. dist., and raise a mound of earth,
3 ft. base, 1 ft. high, W. of cor.

4o. 50 Branch 8 Iks. wide, pure water, course N. 60° E.; enter meadow land.
60.00 Leave meadow land, bears E. and W.
80.00 Deposit a quart of charcoal 12 ins, in the ground, for cor. of sees. 27,28,

33, and 34; di pits, 18x18X12 ins., in each sec., 4 ft. dist.; and raise a
mound of earth 4 ft. base, 2 ft. high, over deposit. In SE. pit drive
a cedar stake, 2 ft. long, 2 ins. sq., 12 ins, in the ground, marked

T 15 N S 27 on NE.,
H 20 ES 34 on SE.,
S33onSW. and
S 28 on NW. face with 1 notch on S. and 3 notches on E. edge

Land, level.
Soil, rich loam 1st rate

o tunber
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Bubdivision of T. .15 N, B. O E.

Chains. S. 89° 57' E., on a random line bet. sees. 27 and 34.
40.00 Set temp. - sec. cor.
79.87 Intersect N. and S. line, 3 Iks. S. of the cor. of sees. 26, 27, 34, and 35.

Thence I run
N. 89° 58' W., on random line bet, sees. 27 and 34.
Over level land.

39. 93 Set a limestone, 20X7X5 ins., in the ground, for Sec. cor., marked k on
N. face; dig pits, 18X18X12 ins., E. and W. of stone, 3 ft. dist.; and
raise a mound of earth, 3 ft. base, 1 ft. high, N. of cor.

79.87 The cor. of sees. 27, 28, 33 and 34.
Land, level.
Soil, sandy loam; 1st rate.
No timber.

N. 0° 3' W., bet. sees. 27 and 28.
Over level land.

1.70 Branch 7 lks. wide, good water, course SW.
3.30 Same branch, 7 Iks. wide, course E.

27.40 Telegraph line, bears E. and W.
30.00 Road from Mound City to Lake City, bears N. 73° W. and S. 73° E.
32.00 Road from Mound City to Lake City, bears E. and W.
40.00 Set a locust post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins. in the

ground, for see. cor., marked S 28 on W. and 27 on E. face; dig
pits, 18X18X12 ins., N. and S. of post, 3 ft. dist.; and raise a mound
of earth, 3 ft. base, fl ft. high, \V. of cor.

80.00 Set an oak post, 3 ft. long, 4 ins. sq., with charred stake, 24 ins, in the
ground, for cor. of sees. 21, 22, 27 and 28, marked

T 15 N S 22 on NE.,
R 20 ES 27 on SE.,
S 28 on SW., and
S 21 on NW. face, with 2 notches on S. and 3 notches on E. edge;

dig pits, 18x18x12 ins., in each sec., 5 ft. dist.; and raise a
mound of earth, 4 ft. base, 2 ft. high, W. of cor.

Land, level.
Soil, sandy. loam; 1st rate.
No timber.

S. 89° 58' E., on a random line bet, sees. 22 and 27.
40.00 Set temp. see. cor.
79. 89 Intersect N. and S. line, 2 lks. S. of cor. of sees. 22, 23, 26 and 27.

Thence I run
N. 89° 59' W., on a true line bet. sees. 22 and 27.
Over level land.

39. 94 Set a limestone, 15X8X5 ins., 10 ins, in the ground, for Sec. cor., marked
on N: face; dig pits, l8X18Xl2 ins., E. and W. of stone, 3 ft. dist.,

and raise a mound of earth, 3 ft. base, lift, high, N. of cor.
79.89 The cor. of sees. 21, 22, 27, and 28. -

Land, level.
Soil, sandy loam; 1st rate.
No timber.

N. 0° 3' W., bet. sees. 21 and 22.
Over level land.

13.90 To the margin of an impassable swamp, bears E. and W.
Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, 24 ms. ii the

ground, for witness point, marked W P on W. face; dig pits ISX1SX
12 ins., N. and S. of post, 3 ft. that.; and raise a mound of earth, 3 ft.
base, 1 ft. high, V. of cor.
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'A Wit0505 Corner to the see. cor. would be established at this point, in ease no witness corner
eouId be plaee1 on line within 20.01) cbs. ol the * Sec. cor.

Chains. To pass the swamp I offset as follows:
East 18.00 chs.
N. 00 3' W. 26.10 chs.
West, 5.00 ehs. to a point on margin of swamps 13.00 chs. E. of

40. 00 The point for see. cor. in swamp.
N. 00 3' VT. 19.00 chs.
West 13.00 chs. to a point on line bet. sees. 21 and 22; thence, S.

QO 3 E., 5.40 ch., to
53.60 North side of impassable swamp, on line.

Set a juniper post, 3 ft. long, 3 ins. sq., with charred stake, 24 ins, in the
ground, for witness cor. to sec. cor., marked W C S 22 on E. and
21 on W. face; dig pits, I8x18X12 ins., N. and S. of post, 3 ft. dist.;
and raise a mound of earth, 3 ft. base, 1 ft. high, VT. of cor.

Thence, N. 00 3 W., 26.40 chs., to the point for sec. cor., which falls in
Old Military Road, bears N. 55° W. and 5. 550 E. Therefore at

a9. 40 Set a juniper post, 3 ft. long, 4 ins. sq., with marked stone, 24 ins, in the
ground, for witness cor. to cor. of sees. 15, 16, 21 and 22, marked

VT CT 15 NS 15 on NE.,
R 20 E S 22 on SE.,
S21 on SW., and
S 16 on NW. face, with 3 notches on S. and E. edges; dig pits,

18X18X12 ins., NE., SE., SW., and NW. of cor. 5 ft. dist.;
and raise a mound of earth, 4 ft. base, 2 ft. high, W. of eor.

80. 00 Deposit a quart of charcoal, 24 ins, in the ground, for cor. of sees. 15, 16,
21 and 22.

Land, level.
Soil, rich loam; let rate.
No timber.

5. 89° 59' E. on a random line bet. sees. 15 and 22.
* * * * *

N. 00 3 VT. bet. sees. 15 and 16.
Over level land.

0.60 Deposit a marked stone, 12 ins, in the ground, for witness cor. to cor.
of sees. 15, 16, 21 and 22; dig pits, 1SXISX12 ins., NE., SE., SW.,
and NW. of cor., 4 ft. dist.; and raise a mound of earth, 4 ft. base, 2
ft. high, over deposit. In SE. pit drive a cedar stake, 2 ft. long, 2
ins. sq., 12 ins, in the ground, marked

VT CT 15 N S 15 on NE.
R2OES22onSE.,
S 21 on SW., and
S 16 on NW. face; with 3 notches on S. and E. edges.

40.00 Set a cedar post, 3 ft. long, 3 ins. sq., with charred stake, 24 ins., etc.

S. 89° 54' E. on a random line bet. sees. 10 and 15.

* * * * *

N.° 3' W. bet, sees. 9 and 10.

* * * * . *
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Chains. S. 89° 59' E. on a random line bet. secs. 3 and 10.

* S * * *

N. 0° 3' W. on a random line bet. secs. 3 and 4.
40.00 Set temp. sec. cor.
80.19 Intersect N. My. of the Tp. 2 Iks. E. of cor. of sees. 3,4, 33, and 34, which

is a granite stone, 6 X 8 X 4 ins, above ground, marked and witnessed as
described by the surveyor general.

August 10: At 5h p. m., 1. m. t., I set off 45° 50' on the lat. arc; 15°
19' N., on the dee!. arc; and determine a meridian with the solar, at
the cor. of sees. 3, 4, 33, and 34.

Thence I run
S. 0° 4' E. on a true line bet, sees. 3 and 4.
Ascend spur extending west.

7.00 Top of spur, 20 ft. above sec. cor., bears E. and W.; descend.
18.00 Ravine, 20 ft. below top of ridge, course N. 85° W.; ascend spur.
27.00 Top of spur, 25 ft. above ravine, bears E. and W.: descend.
36.00 Ravine, 30 ft. below top of ridge, course N. 75° W.; ascend.
37.50 Enter heavy pine timber.
40.19 An oak, 9 ins. diam., for sec. cor., I mark S 3 on E. and 4 on W. side;

from which
A pine, 8 ins. diam. bears S.14° E., 20 lks. dist., marked S. 3 B T.
An oak, 10 ins. diam., bears S. 75° W., 19 Iks. dist., marked S

4 B T.
47.00 Top of spur, 65 ft. above ravine, bears N. 70° W. and S. 70° E.; descend.
51.00 Leave heavy pine timber, bears N. 70° W. and S. 70° E.
58.00 Foot of descent, 20 ft. below top of ridge, bears N. 85° W. and S. So" E.;

ascend.
63.00 Enter heavy pine timber, bears NW. and E.
65.00 Top of ridge, 150 ft. above foot of spur, bears E. and W.; descend.
67.50 Leave heavy pine timber, bears N. 60° W. and S. 60° E.; thence over

broken, stony ground.
74.00 Begin ascent.
80.19 Thecor. of sees. 3,4, 9and 10.

Land, mountainous.
Soil, stony; 4th rate.
Timber, pine with some oak.
Mountainous or heavily timbered land, 80.19 chs.

August 10, 1S93.

This 11th day of August, 1893, I discharo-e James Banner and emploY
Edward Ensign, to perform the duties of flagman. No officer authorized
to administer oaths, other than myself, being available, without great
inconvenience, delay, and expense, I administer the required prehuli-
mary and final oaths.

RoBERT AeRns,
U. .9. Deputy Sorr eyeD.

N0TE.Clear Lake, a body of deep water, more than 25 acres in exteflt,
not drainable or likely to dry up, situated about the middle of sec.
I prepare to meander, as follows;

The sky is overcast and solar observations are impossible.
I find the see. cor. on S. bdy. of see. 33, which is a limestone 5SX5 ifl.,

above ground, marked and witnessed as described by the surve.Y0r
general, on line with the section corners which are visible from said
see cor therefore from a sight on the SW cor of sec 33, I turn Off
an angle of 89° 53' to the north, and rim

N 0' 3' W bet. the E and W hah es of sec 33... :... ...
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Chains.
17.80
20.42

3.50
24,00

40.00

80.00

Over level land.
Enter scattering timber, bears E. and W.
To bank of Clear Lake.
Set a cedar post, 3 ft. long, 3 ins. sq., 24 ins, in the ground, for special

meander coT, of fraci. E. and W. halves of sec. 33, marked
SM C on N.,
TI5NonS.,
Ii 20 E S 33 on E., and
S 33 on V. face; from which
A maple, 8 ins. diam., bears S. 21° E., 15 iks. dist., marked T 15

NR2OES33SMCBT.
An ash, 12 ins. diam., bears S. 72}° W., 21 Iks. dist., marked T 15

N IR 20 E S 33 S 31 C B T.
Land, level.
Soil, rich loam; 1st rate.
Timber, oak, ash, and maple.
NoTE.At 9 a. m., heavy rain prevents further work this day.

August 11, 1893.

August 12: At 7" 4°' a. m., 1. m. t., I set off 45° 45' on the lat. arc; 14° 51'
N., on the dccl. arc; and determine a meridian with the solar at the
cor. of sees. 4, 5, 32, and 33, on the S. bdy. of the Tp., which is a lime-
stone, 6X6X4 ins., above ground, marked and witnessed as described
by the surveyor general.

N. 0° 4' W., bet. sees. 32 and 33.
* * * *

S. 89° 57' E., on a random line bet. sees. 28 and 33.
* * * * *

From the k see. eor. bet. sees. 28 and 33, 1 run
S. 0° 3' B., bet, the B. and W. halves of sec. 33.
Over level land.
Spring branch, 8 1kg. wide, pure water, course S. 80° E.
To bank of Clear Lake.
Set a limestone, 20 x fiX 6 ins., 15 ins, in the ground, for special meander

cur. of fraci. E. and W. halves of sec. 33, marked
S 31 ConS. face; dig a pit, 36X36X 12 ins., 8 ft. . of stone; and

raise a mound of earth, 4 ft. base, 2 ft. high, N. of cor.
Land, level.
Soil, rich loam; 1st rate.
No timber.

N. 0°4' W., bet. sees. 28 and 29.
* * * * *

on a random line bet. sees. 21 and 28.
* * * * *

N. 0° 4' W. bet sees. 20 and 21.
Set a limestone, 18x6X6 ins., 12 ins, in the ground, for see. cor, etc.
Au'ust 12: At the see. cur., bet. sees. 20 and 21, I set off 14° 46' N., on

the dcc!. arc; and at 12" 05, 1. m. t., observe the sun on themeridian;
the resulting lat. is 45° 47', which is about the proper lat.

Set a limestone 18X18X4 ins., 12 ins, in the ground, for cor. of sees.
17, 20, and 21, marked, etc.

August 12 1893
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When offsets are made from random latitudinal section lines, teni
Witness Points and Witness Corners, as illustrated above.

rary marks will be ielt lot

Chains. Heavy rain prevented work until afternoon August 14, 1893.
The cor. of sees. 15, 16, 21, and 22, being plainly visible,

I run for said cor. from last sec. cor.
S. 89° 59' E., on a random line bet, sees. 16 and 21.

12.90 To margin of impassable swamp; set a temp. witness point. Then off-
set as follows:

North, 9.50 cbs.; then, on the offset line:
S. 89° 59' E., 40.00 chs.; set temp. witness cor. to sec. cor.;
S. 89° 59' E., 64.00 chs. (counted from Sec. cor.); then
South, 9.50 cbs. to the random line, on which, at

79.92 Intersect N. and S. line at cor. of sees. 15, 16, 21, and 22.
Thence I run
N. 89° 59' W., on a true line bet. sees. 16 and 21.
Over level land.

18.30 To margin of impassable swamp.
Set a cedar post, 3 ft. long, ins. sq., with charred stake, 24 ins. in the

around, for witness point, marked W P on N. face; dig pits, 18X18X12
ins., E. and W. of post, 3 ft. dist.; and raise a mound of earth, 3 ft.
base, 1 ft. high, N. of cor.

Thence offset N., 9.50 ehs.; then run on offset line N. 89° 59' W.
39.96 Set a juniper post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins, in the

ground, for witness cor. to sec. cor., marked W C S 16 on N. and
21 on S. face; dig pits, 18X18X12 ins., E. and W. of post, 3 ft. dist.;
and raise a mound of earth, 3 ft. base, 1 ft. high, N. of cor.

67.02 Offset south 9.50 cbs., to true line.
Set an oak post, 3 ft. long, 3 ins. sq., with quart of charcoal, 24 ins, in the

ground, for witness point, marked W P on N. face; dig pits, 18)< 18
X12 ins., E. and W. of post, 3 ft. dist.; and raise a mound of earth,
3 ft. base, 1 ft. high, N. of cor.

The swamp can be drained into Lin's Lake. -

79.92 The cor. of sees. 16, 17, 20, and 21.
Land, level.
Soil, rich loam; 1st rate.
No timber.

N. 0° 4' W., bet. sees. 16 and 17.
* * * * *

S. 89° 59' E., on a random line bet, sees. 9 and 16.
* * * * *

N. 0° 4' W., bet. sees. 8 and 9.
Over rolling land.

38.00 To S. bank of limestone quarry, bears E. and W. To pass the quarry, I
offset 2.00 cbs. E., then N. 0° 4' W. on the offset line.

40.00 The point for see. cor. falls in quarry. Continue offset line to 40.60
elsa.; then, W. 2.00 cbs., to true line.

40.60 Set a limestorse, 15X9X5 ins., 10 ins, in the ground, for witness cor. to
see. cor. marked W C W. face; and raise a mound of stone, 2 ft.
base, 1 ft. high, W. of cor. Pits impracticable.

66.00 Middle of single track of the Montana and Manitoba Railroad, bears "
42° E. and S. 42° W.

68.00 Telegraph line, bears N. 42° E. and S. 42° W.
80.00 Set a limestone, 17X9X5 ins., 12 ins, in the ground, for cor. of sees. 4, 5,

8, and 9, marked with 5 notches on S. and 4 notches on -E. edge; dig
pits, 18X18X12 ins., in each see., 5 ft. dist.; and raise a mound of
earth, 4 It. base, 2 ft. high, W. of cor.

From this cor. the U. S. mineral monument in sec. 5 bears N. 59° ''
Soil, thin and gravelly, with many limestone outcrops, 3rd and 4th rate.
No timber
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Chains. August 14: At 4h 3Qmp. m., I. m. t., I set off 45° 49' on the lat. arc; 14° 6' N.
on the decl. arc; and determine a meridian with the solar, at the cor.
of secs. 4, 5, 8 and 9.

Thence I run
S. 89° 55' E., on a random line bet. sees. 4 and 9.

* * * * *

N. 0° 4' W., on a random line bet, sees. 4 and 5.
40.00 Set temp. see. cor.
79.96 Intersect N. bdy. of the Tp. 2 lks. W. of cor. of sees. 4, 5, 32, and 33.

Thence I run
5. 0° 3' E., on a true line bet. sees. 4 and 5.
Over ridges and ravines; ascend.

4.00 Top of spur, bears E. and W.; descend.
10.00 Ravine 20 ft. deep, course E., ascend.
16.00 Top of spur, 40 ft. above ravine, bears S. 70° E. and N. 70° W.; descend.
27.00 Ravine, 30 ft. deep, course S. 80° E.; ascend.
32.00 Top of spur, bears S. 85° E. and N. 85° W.; descend.
37.00 Ravine, 25 ft. deep, course S. 65° E.; ascend..
39.96 Set a limestone, 15X6X6 ins., 10 ins, in the ground, for sec. cor., marked

on \V. face; and raise a mound of stone, 2 ft. base, 1 ft. high, \Y. of
cor. Pits impracticable.

This cor. stands on the NE. slope of a spur descending southeasterly;
ascend. -

50.00 Top of spur, bears E. and W., about 35 ft. above sec. cor., bears E. and
W.' descend.

55.00 Ravine, 20 ft. deep, course N. 55° E.; ascend.
62.00 Top of low spur, bears E. and W.; descend.
74.00 Foot of slope, bears N. 40° E. and S. 65° W.
9.96 The cor. of sees. 4,5, 8,and 9.

Land, mountainous.
Soil, rocky; 4th rate.
No timber.
Mountainous land, 74.00 chs. Aut 14, 1893.

August 15: At 7h 35m a. m., I. m. t., I set off 45° 45' on the lat. arc; 13°
54' N., on the decl. arc; and determine a meridian with the solar at
the cor. of sees. 5,6,31, and 32; which is a limestone, 5X 8X6 ins, above
ground, marked and witnessed as described by the surveyor general.

Thence I run
N. 0° 5' W., bet, sees. 31 and 32.
Over level land.

6.50 Trail, bears E. and W.
The SW. cor. of James Parker's Desert Land Claim, which is an oak post,

2 ft. high, 6 ins. sq., marked J P P L C 3, bears N. 49° W.
The SE. car. of the same claim, which is a round pine post, 3 ft. high,

6 ins. diam ,marked J P P i C 4, bears N. 66° E.
40.00 Set a locust post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins, in the

ground, for see. car., marked S 31 on W., and 32 onE, face; dig pits,
18X18X12 ins., N. and S. of post, 3ft. dist.;and raise a mound of earth,
3j ft. base, I ft. high, W. of cor.

80.00 Set a limestone, 20x7x5 ins., l5ins. in the ground, for cor. of sees. 29,
30,31 and 32, marked with 1 notch on S. and 5 notches onE. edge; dig
pits, 18X18X12 ins.. in each sec.,5 ft. dist.; and raise amound of
earth, 4 ft. base, 2 ft. high, W. of car.

From this car, the above described 5W. cot'. of James Parker's Desert
Land Claim bears S. 29° W.

The NW. cor., whichis a post 3 ft. long, 5 ins. sq., marked J P1) L C 2,
bears 1. 42° W.

Land, leveL
Soil, sand; 4th rate.
No timber.
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Chains. S. 89° 57' E., on a random line bet. sees. 29 and 32.
40. 00 Set temp. sec. cor.
79.97 Intersect N. and S. line 7 Iks. N. of cor. of sees. 28, 29, 32 and 33.

Thence I run
N. 89° 54' VT., on a true line bet, sees. 29 and 32.
Over level land.

14. Begin ascent, bears N. and S.
t3, 59 Top of ascent and edge of sandy plain, bears N. and S.

28.50 A fine spring of good water, 3 ft. diam., 1 ft. deep, bears S., 2.50 chs. dist. -
The NE. cor. of James Parker's Desert Land Claim, a mound of stone,

without marks, bears N. 2° E.
39. 98 Set a sandstone, 18X6X5 ins., 12 ins, in the ground, for sec. cor.,

marked on N. face; dig pits, 18X18X12 ins., E. and W. of stone, 3
ft. dist.; and raise a mound of earth, 3 ft. base, 1 ft. high, N. of cor.

From this sec. cor. the SE. cor. of James Parker's Desert Land Claim
bears S. 14° E.

79.97 The cor. of sees. 29, 30, 31, and 32.
Land, leveL
Soil, sand; 4th rate.
No timber.

The cor. of sees. 25, 30, 31, and 36 on the W. bdy. of the Tp. being
plainly visible, I run for said cor.

N. 89° 57' W., on a random line bet. sees. 30 and 31.
40.00 Set temp. sec. cor.
78.35 Intersect the W. bdy. of the Tp. at the cor. of sees. 25, 30, 31, and 38,

which is a mound of earth, with stake and pit, marked and witnessed
as described by the surveyor general.

Thence I run
S. 89° 57' E., on a true line bet. sees. 30 and 31.
Over level land.

s. 35 Set a juniper post, 3 ft. long, 3 ins. sq., with charred stake, 24 ms.m the
ground for sec. cor., marked S. 30 on N. and 31 on S. face; dig pitS,
18X18X12 ins., E. and VT. of post, 3 ftJ dist.; and raise a mound of
earth, 3 ft. base, 1 ft. high, N. of cor.

From this sec. cor., the NW. cor. of James Parker's Desert Land Claim
bears N. 23° E.

78.35 The cor. of sees. 29, 30, 31, and 32.
Land, level.
Soil, sand; 4th rate.
No timber.
August 15: At this corner, 1 set off 13° 5(Y N. on the deci. arc; and it

12" 4, I. in. t., observe the sun on the meridian; the resulting lat. 15
45° 46'.

N. 0° 5' VT., bet. sees. 29 and 30.
Over level land.

40.00 Deposit a marked stone, 12 ins, in the eround, for see. cor. dig pits,
18X 18x12 ins., N. and S. of cor., 4 ft. ilist.; and raise a mound of earth,
3 ft. base, 1 ft. high, over deposit. In S. pit drive a cedar stake, 2 ft.
long, 2 ins. sq., marked S 29 on E. and 30 on VT. face.

From this sec. cor. the NE. cor. of James Parker's Desert Land CliUUl
bears S. 800 E.

56.00 Telegraph line, bears E. and VT.
59.00 Road leading to Lake City and Mound City, bears E. and VT.
76.50 Begin descent over rocky ground, bears K and VT.
80.00 Set a sandstone, 15X8X6 ins., 10 ins, in the ground, for cor. of sees. 19,-

29, and 30 marked with 2 notches on S. and 5 notches on Ked an
raise a mound of stone, 2 ft. base, 1 ft. high, VT. of cor. Pits impra-
tieabk.

IThis cor. stands on stony ground slopmg es., about 25 ft. below le%e 0
the plain
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Chains. S. 89° 54' E., on a random line bet. sees. 20 and 29.
* * * * *

N. 89° 57' W., on a random line bet. sees. 19 and 30.
* * * * *

N. 00 5' W., bet. secs. 19 and 20.
Descend over stony ground.

2.00 Foot of descent, 10 ft. below see. cor., and 35 ft. below the sandy plain,
bears E. and W. Thence gradual descent toward Lin's Lake.

32.50 Enter scattering timber, bears E. and W.
40.00 Set a cedar post, 3 ft. long, 3 ins. sq., 24 ins, in the ground, for Sec. cor.

marked S 19 on \V. and 20 on W. face; from which
A maple, 22 ins. diam., bears N. 22° W., 19 Iks. dist., marked S 19

B T.
An a.sh, 13 ins. diam., bears N. 70° E., 28 iks. dist., marked S 20

B T.
44.50 To bank of Lin's Lake. No stones available.

Set a cedar post, 3 ft. long, 4 ins. sq., 24 ins, in the ground, for meander
cor. of fraci. sees. 19 and 20, marked

M C on N.,
T 15 N on S.,
R 20 ES 20 on E., and
S 19 on W. face; from which
A maple, 8 ins. diam., bears S. 22° E., 21 Iks. dist., marked T 15

NE 20 ES 20 MOB T.
An ash, 12 ins. diam., bears S. 56° W., 27 iks. dist., marked T 15

NE 20 ES 19 MOB T.
Land, gently rolling.
Soil, mostly rich loam; 1st rate.
Timber, maple, ash and oak. August 15, 1893.

August 16: At 7". 4. a. m., I. m. t., I set off 450 48' on the lat. arc; 13°
36' N., on the decl. arc; and determine a meridian at the cor. of sees.
16, 17, 20 and 21; thence I run

N. 89° 57' W., on a true line, bet. sees. 17 and 20.
Over gently rolling land, descending toward Lrn's Lake.

16.40 Telegraph line, bears N. and S.
20.50 Road to Lake City, bears N. and S.
30.00 Irrigating ditch, 8 Iks. wide, course S. 600 \V. Enter field cultivated by

irrigation; extends N., 5.00 chs., and S. about 10.00 chs.
36.50 Leave field, enter scattering timber, bears N. 65° E. and S. 65° W.
40.00 Set a cedar post, 3 ft. long, 3 ins. sq., 24 ins, in the ground, for see. cor.,

marked j- S 17 on N. and 20 on S. face; from which
A sycamore, 22 ins. dinin., bears N. 22° W., 19 lks. dist., marked

S17BT.
An ash, 13 ins. diam., bears S. 70° W., 28 lks. dist., marked S

20 B T.
43.20 To bank of Lin's Lake.

A sycamore, 18 ins. diam., for meander cot. of fracl. sees. 17 and 20, I
mark

MOonW.,
T 15 Non E.,
It 20 ES 17 on N., and
S 20 on S side; from which
An ash 10 ins. diam., bears N. 40° E., 20 Iks. dist., marked T 15 N

R20ES17MOT.
A maple, 9 ins. diam., bears S. 49° E., 23 iks. that., marked T 15

NR20ES20tTCBT.
Land gently rolling
Soil rich loam, 1st rate
Timber ash, maple, and sycamore
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Chains. From the cor. of sees. 8, 9, 16, and 17, previously set, I run
N. 89° 57' W., on a true line, bet. sees. 8 and 17.
Over rolling 1and.

39.20 Telegraph line, bears N. 28° W. and S. 28° E.
40.00 Set a cedar post, 3 ft. long, 3 ins. sq., with charred stake, 24 ins, in the

ground, for see. cor., marked S 8 on N. and 17 on S. face; dig pits,
18X18X12 ins., E. and W. of post, 3 ft. dist.; and raise a mound of
earth, 3 ft. base, 1 ft. high, N. of cor.

55.00 Old Military Road, bears NW. and SE. The road branches about 2.00
cbs. SE.

60.00 Enter road, leading to Lake City, bears W.; thence, along middle of road.
61.00 Middle of single track of the Montana and Manitoba Railroad, bears N.

60° E. and S. 60° W.
63.50 Telegraph line, bears N. 60° E. and S. 60° W.
80.00 The point for see. cor. fallsin wagon road; therefore

Deposit a. marked stone, 24 ins, in the ground, for corner of sees. 7, 8, 17
and 18.

Land, rolling.
Soil, sandy loam; 3rd rate
No timber.

From the cor. for sees. 7, 8, 17 and 18, which falls in road, I run
S. 0° 5" E., bet. sees. 17 and IS.
Over rolling land; descending towards Un's lake.

0.50 Set a limestone, 15x8x7 ins., 10 ins, in the ground, for witness cor. to
cor. of sees. 7, 8, 17 and 18, marked W Con NE. face; with 4 notches
on S. and 5 notches on E. edge; dig pits, 18X18X12 ins., NE., SE.,
SW., and NW. of cor., 5 ft. dist.; and raise a mound of earth, 4 ft.
base, 2 ft. high, W. of cor.

4.00 Telegraph line, bears N. 84° E. and S. 84° W.
5.20 Middle of the single track of the Montana and Manitoba Railroad, bears

N. 84° E. and S. 84° W.
20.19 To bank of Lin's Lake.

Set a limestone, 15X9X6 ins., 10 ins, in the ground, for meander cor. of
fracl. sees. 17 and 18, marked M C on S. face, with 5 grooves on
face; and raise a mound of stone, 2 ft. base, 1 ft. high, N. of cor. Pits
impracticable.

Limestone crops out near the lake.
Land, rolling.
Soil, rocky; 4th rate.
No timber.
August 16: At this meander cor. I set off 130 31' N. on the deci. arc;

and at 124m p.m., I. m. t., observe the sun on themeridian; the result-
ing lat. is 450

From the cor. of sees. 7,8, 17 and 18, I run
N. 89° 57' W,, on a random line bet, sees. 7 and 18.

40.00 Set. temp. see. cor.
77.90 Intersect W. bdy. of the Tp., 3 Iks. S. of the cor. of sees. 7, 12, 13, a.nd 18,

which is a limestone, 6X8X6 ins, above ground, marked and witflesse(l
as described by the surveyor general.

Thence I run
S. 89° 56' E., on a true line bet sees. 7 and 18.
Over gentlY rolling ground.

17.90 Intersect the W. bdy. of Lake City, a townsite. Land already disposed
of.

Deposit broken glass as a memorial, 12 inches in ground, and set a sand-
stone 21X9X8 inches, 14 ins, in ground, for dosing cor. of sees.
18, marked C C P L on W. and L C on E. face, from which

Foundation stone, nearest corner of J. White's stone house, bears i's. 3
E. 1.82 ehs. dist., marked B 0, with a cross; and hydrant near public
school, unmarked, bears S 22° E 3 10 chs
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Chains.

37.90
52.10

77.90

0.50

40.00
80.00

The NW. cor. of the town-site, which is an oak post, 2 ft. above ground,
12 ins. sq., marked NW. cor L C bears N. 005/ VT., 40.00 chs. dist. The
SW. cor., which is a limestone, 8X6X6 ins., above ground, marked
SW. cor L C bears S. 00 5' E., 29.50 chs. dist.

From closing cor. 1 continue on a blank line omitting topography, across
Lake City.

Point for sec. cor. No corner set.
Intersect E. bdy. of Lake City. The NE. cor., which is a limestone, 14X

9x7 ins. above ground, marked NE cor L C, bears N. 00 5' W., 40.00
chs. dist. The SW. cor., which is a limestone, 9X6X6 ins, above
ground marked SW cor L C, bears S. 00 5' E., 7.53 chs. dist.

Here set closing cor. of sees. 7 and 18. Deposit cast iron memorial, 25
inches in the ground and set granite stone 26X10X8 ins., 20 ins, in the
ground, marked 0 C P L on E. and L C on IV. face, from which NW.
cor. of brick factory, marked X and B 0 bears S. 70° E. 2.15 clis. dist.

Thence along the middle of the Mound City road.
The cor. of sees. 7, 8, 17, and 18.
Land, gently rolling.
Soil, sandy loam; 1st rate.
No timber.

August 16, 1893.

August 17: At 7" 4 a. in., I. m. t., I set off 450 49' on the lat. arc;
13° 17' N., on the deci. arc; and determine a meridian with the solar,
at the point for cor. of sees. 7, 8, 17 and 18, which fa11 in the road;
previously described.

Thence I run
N. 0° 5' W., bet, sees. 7 and 8.
Set a limestone 15x8X7 ins., 10 ins, in the ground, for witness cor. to

cor. of sees. 7, 8, 17 and 18, marked W C on NE. face; with 4 notches
on S. and 5 notches on E. edge; dig pits, 18X18X12 ins., SE.,
SW., and NW. of ear., 5 ft. dist.; and raise a mound of earth, 4 ft.
base, 2 ft. high, VT. of cor.
* * * -* *

Set limestone, etc.
Set a limestone, 20X8X4 ins., 15 ins, in the ground, for ear. etc.

S. 89° 57' E., on a random line bet. sees. 5 and 8.
* * * * *

N. 890 56' W. on a random line bet. sees. 6 and 7.
* * * *

N. 00 5' IV., on a random line bet. sees. 5 and 6.
* * * * *

11 a. in., August 17, 1893.

In order to locate Ivy Is1and, I proceed as follows:
I begin at the meander cor. of fruel. sees. 1 and 20, at 12" 4o°'p. in.,

which being too near noon to secure accurate results with the solar, I
take a backsight on the ear. of sees. 16, 17, 2Oand2l, prolong the direc-
tion N. 89° 57' VT. bet. sees. 17 and 20, and set a flag on line, at high
water mark on the SE. side of the island. To determine the distance
to the flag, I lay off a base line, S. 30° 32' VT., 36.00 chs., tea point, at
which the angle bet. flag and meander ear. measures 68° 01'; irom the
flig, the base line subtends an angle of 52° 31'. The sum of the three
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Chains, angles is 1800 O3; therefore the corrected angles, taken in the order
of their measurement, are, respectively, 59° 30', 68° 0(Y, and 520 30';
and the distance is
sin. 68°x36 0.9272X36
sin. 52° 30' or 07934 42.07 chs.

From said meander corner, thence across lake.
36.80 The point for cor. of secs. 17, 18, 19, and 20 falls in the lake; thence

N. 89° 57' W. bet. secs. 18 and 19.
5.27 In place of the flag, I

Set a limestone, 15X8X6 ins., 10 ins, in the ground, for meander cor. of
fracl. sees. 18 and 19, marked M C on E. face, with 3 grooves on S. face;
dig a pit, 36X36X12 ins., 8 ft. \V. of stone, and raise a mound of earth,
4 ft. base, 2 ft. high, W. of cor.

Thence I run
N. 89° 57' \V., on a true line bet, sees. 18 and 19.
Over level land.

9.38 Intersect W. shore of island, at high water mark.
Set a limestone, 18X8X5 ins., 12 ins, in the ground, for meander cor. of

fracl. sees. 18 and 19, marked M C on W. face; dig a pit, 3EX36X12
ins., 8 ft. E. of stone, and raise a mound of earth, 4 ft. base, 2 ft. high,
E. of cor.

August 17, 1893.

To locate a small island called Diamond Rock, in Lin's Lake, sec. 19, 1
prOceed as follows:

From the meander cor. of sees. 19 and 24, on the W. bdy. of the township,
I set a flag on the south point of the island, which bears N. 710 30' .;
then measure a base S. 48° 01' E., 23.14 chs., to a point from which
the flag bears N. 8° E.; which gives for the distance from M. C. to flag
sin. 56° 01'X23.14 or 0.8292X23.14

sin. 63° 30' 0.8949 21.44 cbs., the required distance.
21.44 In place of the flag, I

Set a limestone, 15x8X6 ins., 12 ins, in the ground, for an auxiliary
meander cor. in see. 19, marked A M Con S. face; dig a pit, 36X36(l2
ins., 8 ft. N. of stone, and raise a mound of earth, 4 ft. base, 2 ft. high,
N. of cor.

August 17, 1893.
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ifeanders, T. 15 1V, B. P20 E.

Meanders of the right bank of Yellowstone River, up .stream.

I commence at the meander cor. of fracl. sees. 25 and 30, on the E. bdy.
of the Tp., which is a sandstone, 6X9X7 ins, above ground, marked
and witnessed as described by the surveyor general.

At this cor., August 8, I set off 450 46' on the lat. arc: 16° 1' N., on the
deci. arc; and at 7h 35m a. m., 1. m. t., determine a meridian with the
solar.

Thence I run with meanders in sec. 25.
Through heavy timber.
S. 85° W. 13.00 chs. Bank 20 ft. high.
S. 72° W. 7.10 " Bank 9 ft. high.
S. 641° W. 13.00
S. 40° \V. 540 " Low bank 5 ft. high. At 1.00 ch., leave heavy

timber, enter dense willow and cottonwood
undergrowth, bears S.

S. 77° \V. 7.00 " 'At 3.20 chs., mouth of Cherry Creek, 14 lks. wide,
course N.

N. 76° W. 7.50 " Bank 7 ft. high. At 2.00 chs., leave dense under-
growth, enter heavy timber, bears S.

S. 80° W. 12.00 " At en of course, lower end of sand bar bears N.,
2.00 chs. dist.

5. 81° W. 19.39 " Bank 4 ft. high. At 5.00 chs. leave heavy, enter
scattering timber, bears S. To the meander cor.
of fraci. sees. 25 and 26.

Land, river bottom.
Soil, alluvial; 1st rate.
Timber, cottonwood, sycamore, ash, and walnut.
Land heavily timbered or covered with dense undergrowth, 70.00 cbs.

Thence in sec. 26.
Through scattering timber.
S. 81° W. 8.70 chs. Bank 8ft. high.
S. 70° W. 4.90 " At 2.30 cbs., upper end of bar bears N. about 2.00

chs. dist.
S. 44° W. 3.60 "
S.21° W.3.50
S. 51°W.4.20
South 4.30
S. 91° E.3.80
S. 34° E. 5.27 " To meander cor. of fracl. sees. 26 and 35.
Land, level.
Soil, alluvial; 1st rate.
Timber, scattering ash, hickory, walnut, and cottonwood.

Thence in sec. 35.
Aii'ust 8: At the meander cor. of fracl. sees. 26 and 3.5, 1 set off 15° 57'

N., on the decl. arc; and at 12h 5m p. ni., I. m. t., observe the sun on the
meridian; the resulting lat. is 45° 46'.

Through scattering timber.
S. 28° E., 8.50 chs. Bank 8 ft. high.
S. 0° K, 7.70 " At 4.30 chs., leave scattering timber, enter dense

cottonwood and willow undergrowth, bears N.
60° E.

S 61° W. 10.00 " Low bank 4 ft. high. At end of course, road tG
Mound City, bears S. 70° E. Ferry, and road to
Lake City, bears N. 75° W.
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Meander8 of the right bank of Yellowstone River, up stream.

S. 310 W. 12.00 " At 5.50 chs. leave dense undergrowth, bears N. 650
E.; enter Pat Curran's field, bears E. At end of
course, house bears S. 62° E., 5.00 chs. dist.

350 W. 5.50 " Bank 13 ft. high. At 5.10 chs., leave Pat Cur-
ran's field, fence bears E. At 5.30 chs. middle
of road, bears E.

S. 43° W. 7.70 " At 1.50 chs., NW. cor. of Alexander's field, bears
E., 0.50 chs. dist.

S. 47° W. 6.50 "
S. 3fl° W. 2.00 "
S.5S° W. 2.10 "
S. 42° W. 5.40 " At 3.30 chs., wire fence, bears SE.
S.47° W. 4.80 "
S. 50° W. 4.60 "
5. 57 W. 9.50 "
S. 48° W. 16.68 " To meander cor. of fraci. secs. 2 and 35, on S. bdy.

of the Tp., which is a limestone 5X8X6 ins, above ground, marked and
witnessed as described by the surveyor general.

Land, nearly level.
Soil, alluvial; 1st rate. Land north of Curran's field subject. to inunda-

tion, 2 to 5 ft. deep.
Timber, scattering ash, walnut, and cottonwood.
Dense undergrowth, 18.90 chs.

August 8, 1893.

Afeanders of the left bank of Yellowstone River, down stream.

I commence at the meander cor. of fracl. sees. 2 and 35, on the S. bdy.
of the Tp.,which is a limestone 6X7X5 ins. aboveground, marked and.
witnessed as described by the surveyor general.

At this cor., August 9, I set off 45° 45' on the lat. arc; 15° 44' N., on
the deal, arc; and at 7h 5" a. in., I. m. t., determine a meridian with
the solar.

Thence I run with meanders in sec. 35.
Over level bottom land.
N. 38° E. 9.10 chs. Bank 12 ft. high. From the meander car, the S.

end of sand ridge in sec. 34, bears N. 16° W.
N. 31° E. 20.00 " At end of course, NE. end of sand ridge bears N.

3° E.
N. 51° E. 14.00 " Sand ridge parallel to river, bears NW., about 25

ch. dist.
N. 61° E. 15.00 " At end of course, S. end of sand ridge bears S. 8fl°

W. NE.endbearsN.&4°W.
N.35j° E. 7.50 "
N.42° B. 9.40 "
N. 19° B. 7.10 " At end of course, road to Lake City, bears N. 83°

W. Ferry landing here.
N. 5° W. 8.90 " Bank 9 ft. high. At 1.50 chs. enter scattering tim-

ber, bears NW.
N. 29° W. 12.95 " To the meander car. of fraci. sees. 26 and 35.
Land, level.
Soil, sandy loam; 1st and 2nd rate.
Timber, scattering ash, cottonwood, and sycamore.
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Afeanders, 1 15 N, B. 20 E.

[eander3 of the left bank of Yellowstone River, down stream.

August 9: At this meander cor. I set off 15° 39' N., on the decl. are; and
at 12h 05m, I. m. t., observe the sun on the meridian: the resulting hat.
is 45° 46', the true lat., nearly.

Thence in sec. 26.
Through scattering timber.
N. 22° W. 6.00 chs. Bank 12 ft. high.
N. 9° W. 6.40
North 8.60 " At 6.00 chs. leave scattering timber, bears W.;

thence over sandy loam.
N.11°E. 7.50 "
N.25° E. 7.00 "
N. 40° E. 7.60 " Bank 15 ft. high.
N.57° E. 5.70 "
N. 69° E. 7.90 " At4.40chs. enter scattering timber, bearsN. Along

the last six courses the bank is rapidly wearing
away by action of the current which sets strong
against the bank.

N. 7ft° E. 7.40 "
N. 76° E. 6.81 " To the meander cor. of fracl. sees. 25 and 26.
Land, level.
Soil, alluvial; 1st and 2nd rate.
Timber, scattering cottonwood, sycamore and black walnut.

Thence in sec. 25.
Through scattering timber.
S. 86° E. 9.70 chs. Bank 12 ft. high.
S.74° E. 10.00 "
S. 87° E. 6.00 " At 5.00 cbs. leave scattering timber, bears NW.
N. 82°E. 8.00 " At end of course, wire fence, bears N. 60° W.
N.69°E. 7.30 " Bank 7 ft. high.
N. 61° E. 4.10 " At 2.90 chs., mouth of short creek, 10 lks. wide,

course S. 30° E.
N.53°E. 830
N.66°E. 10.00
N. 77°E. 5.50 " Bank 9 ft. high.
N.89° E. 13.00 "
N. 35° E. 3.79 " Bank 11 ft. high. To meander cor. of sees. 25 and

30 on E. bdy. of the Tp., which is a cedar post,
1 ft. high, 4 ins. sq., marked and witnessed as de-
scribed by the surveyor general.

August 9, 1893.

Meanders of Clear Lake in Sec. 83.

I commence at the special meander cor. bet. the E. and W. halves of
sec. 33, on the N. side of the lake.

Thence I run with meanders in E. of sec. 33.
Over rolling ground.
S. 53° E. 17.00 cbs. Bank 10 ft. high. At 11.00 cbs. enter scattering

timber, bears NE.
S. 3° E. 13.00 " Bank 8 ft. high. At 12.50 chs. leave scattering

timber, bears NE.
S. 0° IV. 7.20 " At eiid of course, outlet of lake, 10 Iks. wide, course

SE.
S. 70° IV. 15.11 " At 2.00 cbs., enter scattering timber, bears S.

To the special meander cor. bet. E. and W. halves
of sec 33 on S side of the lake
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)Weanders of Clear Lake in Sec. 33.

Thence in W. of sec. 33.
N. 63 W. 10.00 chs. Banl 8 ft. high. At 7.00 cbs. leave scattering

timber, bears SW.
N. 13° W. 21.00 " Bank 6 to 7 ft. high. At end of course, stream of

clear, pure water, 8 iks. wide, enters lake, course
S. 70° E. Along this line I discovered remark-
able fossil remains of animals, well worth the
attention of naturalists.

N. 52° E. 17.34 " Bank 7 to 10 ft. high, enter scattering timber.
At 8 chs., leave scattering timber, bears IV.
To special meander cor. on N. side of lake.

This is a beautiful lake of pure, clear water, with well-defined banks,
6 to 10 ft. high. Water about 14 ft. deep.

Land, rolling.
Soil, 1st rate.
Timber, scattering maple, oak, and elm.

August 12, 1893.

Meanders of the east end of Lin's Lake, in Sees. 17, 18, 19, and 20.

I commence at the meander cor. on W. bdy. of the Tp., which is a lime-
stone 6X8X4 ins., above ground, marked and witnessed as described by
the surveyor general.

August 18: At 8h 4 a. m., 1. m. t., I set off 45° 48' on the lat. arc;
12° 56' N., on the dccl. arc; and determine a meridian with the solar,
at the above described meander corner.

Thence I run with meanders in sec. 19.
Along gravelly beach.
S. 56° E. 7.20 chs.
S. 46° E. 3.40 "
8. 44° E. 2.40 "
S.43°E 5.70 "
S. 45° E. 440
S. 44° E. 5.80 "
S. 45° E. 2.00 "
S. 49° E. 4.00 "
S.54°E. 5.00 "
S. 67° E. 2.00 "
S. 77° E. 6.60 "
N.85°E. 2.00
N. 77° E. 11.00 " At 6.50 cbs., A. J. Smith's house bears S. 15° E.,

1.00 ch. dist.
S. 7fl° E. 7.20 " At beginning of course enter scattering timber,

bears SE.
S. 74° E. 21.11 " To the meander cor. of fraci. sees. 19 and 20.
Land, level.
Soil, away from the beach, sandy loam, 2nd rate.
Timber, maple, ash, and oak.
August 18: At this meander cor. I set off 12° 52' N., on the dccl. arc; nd

at l2h 4m p. in., 1. in. L, observe the sun on the meridian; the reSulting
lat., 45° 47'.
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Meanders of the east end of Lin's Lake, in Sees. 17, 18, 19, and fdO.

Thence in sec. 20.
Along gravelly beach, through scattering timber.
S. 89° E. 6.10 chs.
N. 570 E. 12.00 " At 5.00 chs., leave scattering timber.
N. 37° E. 10.50 "
N. 46° E. 5.00 " At end of course enter scattering timber, bears E.
N. 23° E. 9.90 "
N. 39° E. 10.48 " To the meander cor. of fraci. sees. 17 and 20.
Land, level.
Soil, gravelly on beach; away from beach rich loam; 1st rate.
Timber, maple, ash, oak, and sycamore.

August 18, 1893.

August 19: At 7" 3°' a. m., 1. m. t., I set off 45° 48' on the lat. arc; 12°
38' N., on the dccl. arc; and determine a meridian at meander cor. of
fracl. sees. 17 and 20.

Thence in sec. 17.
Along gravelly beach, through scattering timber.
N. 19° E. 10.00 cbs.
N. 15° E. 10.00 " At 6.50 chs., mouth of branch 7 lks. wide, the

outlet of pond in sec. 16.
N. 80° W. 6.00 "
N. 68° W. 7.10 "
N. 88° W. 6.70 " At end of course, leave scattering timber, bears

NE.
N. 38° W. 9.50 " At end of course, fence, bears N. 43° E.; enter

irrigated field.
N. 27° W. 5.00 "
N. 27*° W. 8.00 '
N. 10° W. 6.00 "
N. 38&° \V. 2.80 "
N. 46° W. 9.50 " At 2.00 cbs., leave irrigated field, bears N. 43° E.
N. 33° W. 3.74 " To meander cor. of fracl. sees. 17 and 18.
Land, level.
Soil, gravelly on beach; away from beach, rich foam, rocky near meander

cor.; 1st and 3rd rate.
Timber, maple, ash, oak, and sycamore.

Thence in sec. 18.
Along gravelly beach.
N. 38° W. 15.00 chs. Bank 6 ft. high.
N. 63° W. 5.00 " At end of course, middle of main track of Montana

and Manitoba Railroad, 70 lks. N.
S. 84° %V. 13.00 " Bank 8 ft. high. At 12.00 chs., SE. cor. of Lake

City. Thence on a blank line along water front
of deeded townsite, omitting topography.

5 (34}0 W. 19.00 "
S. 43° \V. 13.00 "
S. 551° W. 4.00 "
S. 74° W. 4.70 "
S. 79° W. 5.60 " Bank 5 ft. high. At 0.42 cbs., SW. cor. of

Lake City. Enter public land.
S. 86° W. 12.31 " Toihe meander cor. of fracl. sees. 13 and 18, on

W. bdy. of the Tp. which is a juniper post, 1
ft. hih, 4 ins. sq., marked and witnessed as
described by the surveyor general.

Land, gentls rolling
Soil, sandy loam; 1st rate, No timber.
I return to the meridian established Aug. 4 from Polaris. At 4 p. m. I

set off -, on the dee!. are, and test the adjustment of my solar,
finding it gives the same meridian as before, and adjustments correct.

August 19, 1893.
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Thence in sec. 18.
Along gravelly beach.
N. 5° W. 2.90 chs.
N. 350 W. 1.60 " Row of 2 cottages and pavilion, parallel to beach,

1.50 chs. dist.
S. 45° W. 1.40 " At beginning of course, hotel bears N. 30° W.; at

end of course, cottage bears N. 30° W., 2.00 chs.
dist.

S. 56° W. 2.30 " Row of cottages, parallel to beach, 2.00 chs. dist.
N. 73° V. 4.50 "
N. 380 W. 6.40 " At 2.00 chs., bank 3 ft. high; at 3.00 chs., bank 15

ft. high; narrow rocky beach.
N. 12° E. 4.20 " Bank, 25 ft. high; large rocks along narrow beach.
N. 59° E. 5.30 " Bank, rock nearly vertical, 35 ft. high; narroW

beach of rock and gravel.
Fast 2.60
5. 36° E. 3.80 " At end of course, bank, 30 ft. high; narrow beach

of rock and gravel.
S. 56° E. 6.40 " At 2.00 chs., bank 9 ft. high; at 3.00 cha., 5 ft.

high. Scattering timber off beach.
5. 29° E. 7.00 " Low bank 4 ft. hic,h. Scattering timber off beach.
S. 47° W. 3.40 " To the meander cor. of fraci. sees. 18 and 19.

Land, high on north part of island, low on SE. part.
Soil, rich loam on east end: stony on west end of islandS 1st and 3d rate.
Timber, oak, maple, and ash; undergrowth on west end of island, hazel

bushes and tangle of grape vines and wild ivy on the high ground; a
few scattering water elms and sycamores on low part of island.

August 17, 1893.

Meanders of a small island, called Diamond Rock, in Sec. 19.

I commence at the auxiliary meander cor. on south side of the island.
Thence with meanders in sec. 19.
N. 16° \V. 2.70 cha.
N.61°E 2.90 "
S 48° E. 8.50 "
S. 27° IV. 2.20 "
N. 85° W. 3.30 " To auxiliary meander cor. and place of begiflfll0g.
Land, leve1.
Soil, gravelly loam; 3rd rate.
No timber.
This island is about 4 ft. above the water, not subject to inundation; has

no vegetation, except grass; and is without improve17
1893.

Meanders of Ivy Island in Sees. 18 and 19.

I commence at the meander cor. of fracl. sees. 18 and 19, on the east side
of the island.

August 17: At 3 p. m., 1. m. t., I set off 45° 48' on the lat. arc; 1W' 9' N.,
on the deel. arc; and determine a meridian at this meander cor.

Thence I run with meanders in sec. 19 along gravelly beach.
S. 47° W. 2.50 chs. Low bank, 2 ft. high.
N. 52° W. 2.82 chs. To meander cor. bet. fracl. sees. 18 and 19.
Soil, gravel; off beach, loam, 1st rate. No timber.
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GENERAL DESCRIPTION.

This township contains nearly every variety of lard from plains to mountains, and
the soil ranges from alkali to rich loam. The soil of the bottom land along the Yel-
lowstone River and in the central part of the township is generally rich, black loam,
rapable of producing abundant crops without irrigation. The soil of the remaining
portion of the township, except the alkali flat in sees. 23 and 24, and the mountain-
ous land, can nearly all be classed as second rate, is covered with an abundant
growth of rich and nutritious grasses, and will produce crops without irrigation.
In the southwestern portion of the township is an arid plain, and irrigation will be
necessary.

Cottonwood, sycamore, ash, and other kinds of timber are found along the Yellow-
stone River, and scattered along the creeks. The Little Snowy Mountains are
covered with a dense grGwth of pine, oak, and fir timber, many of the trees being
very large.

There is one limestone quarry in sees. 8 and 9 which affords excellent building
stone, and, from surface indications, it is probable that large bodies of limestone
and sandstone underlie other portions of the township. Iron ore was found in sec. 3,
and gold in sees. 4 and 5.

The township is well watered by the Yellowstone River, which runs through the
southeastern portion, and by many small springs and brooks. The eastern end of
Un's Lake, comprising only a small portion thereof, is included in this township.
This lake is about 10 miles long, and its greatest width is about 4 miles. The water
is clear and pure, and varies in depth from 10 to 20{} feet.

Ivy Island, in Lin's Lake, contains nearly seventeen acres of land. About the
middle of the island is a fine large spring of pure, cold water, which supplies the
hotel and cottages situated on the south shore. This island is a favorite resort for
residents of Lake City and the surrounding country.

The town of Lake City, the county seat of Humboldt County, contains a court-
house, three churches, two hotels, several stores, and about 54) dwelling houses. Its
estimated population is 300.

There are two settlers in sec. 35, and one each in sees. 16, 17, 19, and 25.
James Parker's desert-land claim in sec. 32 may be irrigated by an artesian well,

which is now being driven.
ROBEnT Aenas,

U. S. Deputy Surveyor.
(NovE: At the end of emih book of field notes, or each set of books forming the

returns of a deputy's survey, the list of names and duties of his assistants, and the final
oaths of the deputy and his assistants, will be attached, in conformity to the model
shown with the survey of the third standard parallel, on page 144. When the returns
shall have been found correct by the surveyor general, he will append to each of the
original field books his official approval, according to the following form, or so varied
as to suit the facts in the case:)

OFFICE OF TIlE U. S. Sijnvnvon GEsEiLu,
Helena, ifoniana, December 1, 18.

The foregoing field notes of the survey of [here describe the survey], executed by
Robert Acres under his contract No. 87, dated March 22, 1893, having been critically
examined, and the necessary corrections and explanations made, the said field notes,
and the surveys they describe, are hereby approved.

A B
U. S. Surveyor GeneraL

(To the copies of the field notes transmitted to the General Land Office the surveyor
general will append the following certificate:)

1 certify that the foreoning transcript of the field notes of the survey of the [here
describe the character o'? the surveys, whether meridian, base line, standard parallel,
exterior township lines, or subdivision lines and meanders of a particular township],
in the State [or Territory] of , has been correctly copied
from the original notes on file in this office A B,

U. S. Surveyor General.
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SURVEYS OF PRiVATE LAND CLAIMS.

Before ordering any survey of a private land claim the surveyor
general will receive full instructions from this office, by which he will
be governed in issuing his instructions to the deputy. The instruc-
tions to the deputy must be entered in full at the commencement of
the field notes of such survey.

The instruments used in the survey of private land claims must
be the same as those required for'the survey of public lands, and must
be registered and tested in like manner at the surveyor general's office
previous to the deputy's commencing work; and the instructions for
the survey of public lands must, as far as applicable, be strictly
observed in the survey of private land claims.

In all matters concerning the obtaining of true meridians and
recording true courses of lines, the instructions given in previous pages
are to govern the survey of private land claims.

At the end of each mile along a boundary, the character of the
soil and amount of timber, grass, etc., will be stated; and the date of
each day's work in the field must be noted at the end of the record
thereof.

The requirements in the "Summary of objects and data required
to be noted," as set forth in the instructions for the survey of public
lands, must be observed by the deputy in the survey of private land
claims. Where practicable, bearings must be taken from at least two
points on the line to all prominent or otherwise notable objects in the
vicinity, and where only one bearing can be takea the estimated dis-
tance must be noted.

At the beginning point upon the boundaries of each grant sur-
vey, a corner must be established of the same character, size, and
materials as prescribed for township corners upon the lines of the sur-
vey of public lands, except that only two pits will be dug, one on 5ch

side of the corner, on the line. Upon the side of such corner facing
the claim, the initial letters of the name of the grant, and iminedrntely
under the same the letters "Beg. Cor. 1" (for beginning corner one)

must be neatly cut or chiseIed
Each of the mile corners or stations of survey must be estab-

lished in the manner prescribed for the establishment of section C0r
ners upon the lines of public surveys, except that they will be marked
on the side facing the grant with the initials of the grant and the nU1
ber of the station or mite, as the case may be; and only two pits WU

be dug, one on each side of the corner, on the line.
Where mile corners are established, except upon mear!der

portions of the line, half-mile corners will also be established Jfl tue

manner prescribed for the establishment of quarter-section corfleiu
upon the lines of public surveys, except that they will be marked upon
the side facing the grant with the initials of the grant. (See definiti0fl
of meinder lines, section 153.)
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Such other marks, in addition to those above described, will be
placed upon the corners as may be required by the surveyor general
in his special written instructions.

As far as practicable, bearings and distances must be taken
from each of the corners or stations to two or more rocks or trees, or
prominent natural objects, if any, within a convenient distance, in the
same manner as required in the instructions for the survey of public
lands, and such trees or objects must be marked with the initials of the
grant, and underneath same the letters "B. T." or "B. 0.," as the case
may he.

Witness corners will be established, where necessary, in the same
manner as required in the instructions for the survey of public lands.

38. In all cases where the lines of the grant boundary surveys inter-
sect established lines of survey of public lands or private land claims,
the course and distance from such point of intersection to the nearest
corner on the line of the prior survey must be carefully run, measured,
and irnted, and whenever necessary such corner must he restahlisbed.

The survey of a private land claim must always be connected by
a line actually run and measured in the field with some corner of the
public surveys, if any such have been established within a distance not
exceeding two miles from any point on the boundary lines of the private
land claim.

Boundarieg or portions of boundaries of previously established
grant surveys, which also forni a portion of the boundaries of the claim
to be surveyed, will be adopted so far as common to both grants, but
no payment will be made for such common boundaries unless it is
necessary to reestablish the same.

The field notes must embrace a full, clear, and concise state-
ment of the deputy's reasons for his location and establishment of each
boundary.

A general description of each tract must be given at the end of
the field notes of the survey of same,, which description must embrace
a brief statement of the main features of the tract surveyed, character
of th lands timber, and other natural growth, kinds of mineral, if any,
population of towns and settlements, characteristics of mountains,
streams, springs, etc., and such other data as may be of importance.

The deputy must particularly note nil facts relative to present
inhabitancy of the land and designate all tracts occupied by actual
settlers or residents.

The deputy surveyor must return with the field notes a topo-
graphical map or plat of the survey. As far as practicable all objects
described in field notes, and the main features of the tract surveyed,
including towns, streams, mountains, roads, etc., must be protracted
on such plat as accurately as possible.

The field-note books must embrace a list of assistants, and pre-
linilnary and final oaths, as required in the instructions for the survey
of public lands.

The deputy will note all objections to his survey that may be
brought to his knowledge, and the surveyor general will promptly
report to the Commissioner of the General Land Office all complaints
made to him, and send up all protests filed in his office, together with
a full report thereon

Official pints, copies or tracings of the survey of private land
claims will not be furnished to any person until the cost of surveying
dud platting the same shalt h1% e been paid to the United States



APPENDIX RELATIVE TO ACCOUNTS FOR SUTRVEYING
AND EXAMINATION.

U. S. surveyors general and deputy surveyors are required to
comply strictly with the following instructions:

All surveying accounts transmitted to the General Land Office for
adjustment must be in duplicate and in a separate letter from that
forwarding the plats and field notes of the survey. The name of the
deputy surveyor, date and number of the contract, the amount of the
estimated liability, and whether said liability is limited or not, should
be noted on the face of the deputy's account.

The amount of the account and the appropriation from which it is
to be paid should be stated both in the letter of transmittal and in the
account rendered. The deputy's affidavit that the survey was executed
by him, and that it was just and correct, should be. attached to the
account.

The date of the surveyor general's approval should appear in the
certificate thereto, and the destination of the draft or drafts, the name
of the pyee or payees, with the post-office address, should be added.

When the survey is chargeable to "Deposits by individuals for
surveying the public laa.ids," it should be so stated, and the deposit to
which the field work is chargeable should be listed by number and date
of certificate of deposit, with number of township and range for which
the deposit is made, and the amount of each certificate.

When the amount of an account is in excess of the liability of the
contract, a copy of office letter authorizing the excess must always
accompany the account.

When stating an expense account for examination in the field
or office on surveys, the number of the contract under which the sur-
vey was made, the name of the surveyor, with the number of township
and range examined, should be inserted in the account, accompanied
by a copy of letter of authorization, said account and vouchers to be
furnished in duplicate and to have the affidavit of the examiner as to
the correctness of the charges and the approval of the surveyor general
attached

When surveys are continued and executed beyond the time
limited in the contract and the contract has expired, and there has
been no properly-granted extension of time thereto, the compensation
of the deputy surveyor for the lines of survey executed after the
expiration of the contract will be reduced, and said lines completed at
such rates as the Commbs toner of the Gener ti Land Office nriy in his
judgment determine to be proper, tiking into considerition the value
of the work and the limitations of the appropriatIon from which the
account must be paid.

190
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The field notes of a U. S. deputy surveyor, which are the data
upon which his surveying account is stated by the surveyor general,
and subsequently adjusted by the Commissioner of the General Land
Office, should describe the surface, soil, etc., at the end of each mile
or fractional mile of survey, and should state the number of chains
and links which are "mountainous," "heavily timbered," or covered
with "dense undergrowth," using always the exact phraseology of
the appropriation act which establishes the rates for said lines of
surveys.

By dense undergrowth is meant thick bushes, boughs, or other vege-
table growth of such height as to obstruct the use of the transit, and
require cutting away to obtain sights along line; also bushes, brush,
vines or other vegetation which is of such tangled and difficult charac-
ter as to seriously impede the work of chaining the line.

Connecting lines, showing closing distances to closing corners, will
be paid for at the minimum rate allowed in the Contract for that class
of line which is run to the closing corner, unless otherwise specially
provided in the contract.

The practice of allowing deputies to retrace any and all lines
which they may deem necessary in connection with their work, and
compensating them therefor, has been modified by a circular to sur-
veyors general, issued June 15, 1898, regarding resurveys and retrace-
ments.

If it becomes necessary to retrace any of the exterior lines in order
to properly close their lines of survey, it must be done at the deputy's
OWn expense as a legitimate contingent in executing the contract. If
it should be found to be absolutely necessary to resurvey and retrace
any portion of the exterior township lines, except such as are clearly
provided for in the articles on pages 78 to 82, and in the circular on
retracements, above referred to, the deputy should report the facts
immediately to the surveyor general and await further instructions.
The facts as reported to him will he promptly laid before the Com-
missioner of the General Land Office, specifying the number of miles
of retracement required, and, if such resurvey is authorized, the
deputy will be immediately notified. In no other case will any
resurvcy be paid for which is not specifically authorized by the
Com,iissioner.

The surveyor general will furnish the deputy, before taking
the field, full instructions as a part of his contract, in the matter of
resurveys and retracements.

PROCEDURE OF COUNTY AND PRIVATE SURVEYORS IN RESTORING LOST
AND OBLITERATED CORNERS AND SUBDIVIDING SECTIONS.

The General Land Office assumes no control or direction over
the acts of local and county surveyors in the reestablishment of extinct
corners of original surveys, nor will it issue to them instructions in
such cases. It follows the general rule that disputes, arising from
uncertain or erroneous location of corners, originally established by
the United States Government, are to be settled by the proper local
authorities or by amicable adjustment; and to aid in this result it
furnishes a circular pamphlet which the office desires to be considered
as merely advisory and explanatory of the principles which should
Prevail in performing such duties.
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The proper or equitable position of any boundary line between
the claims of persons, where the lands have been disposed of, is beyond
the jurisdiction of the General Land Office, especially where the line
is affected by corners established since the original survey, by county
surveyors or others, and not directly authorized by that office.

Surveyors who have been United States deputies should bear
in mind that in their private capacity they must act under somewhat
different rules of law from those governing original surveys, and should
carefully distinguish between the provisions of the statute which guide
a Government deputy and those which apply to retracement of lines
once surveyed. The failure to observe this distinction has been pro-
lific of erroneous work and injustice to land owners.

The circular on "Restoration of lost and obliterated corners, and
subdivision of sections," mentioned above, dated March 14, 1901, is
furnished to applicants.

DEPARTMENT OF THE INTERIOR,
Washington, December 30, 1901.

Approved:
E. A. HITCHCOCK,

Secretary.
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Section. Page.

Abbreviations allowed in returns and reports 00,207 26,70
Accessories to corners and their value 1.5 25
Accessories to corners, a part of monuments 54 25
Accessories to corners, table showing kinds of 93 51
ACcountS for expense of examinations 893 190
Accounts for surveys, rules for preparing 391-397 190
Attounts for surveys, when subject to reduction for delay 394 190
Aclof1s5, making actual surveys valid
Ailustniut and use of solar instrument, to be tested by Polaris 812,111 11
Atltstments of instruments, and tests thereof 36,87 22
Ainement in resurvey, when may and may not be changed 256-261 80-82
Linement, when lines are defective in 250 79
Alteration and correction of returns by surveyor-general, how far allowed 19-21 15
Angles allowable in triangulation 357-159 121
Angles less than minutes, how measured 341 114
Angles; transit angles defined, and not allowed 819 63
48i of certain 40-acre tracts to be shown 2311, 237 75
28is of lots, rules for computing 243-245 76
A5otants' and deputy's oaths, forms of 133,14-i
48Stants' and deputy's oaths to field notes 197-200,203 69
4tnts change of, to be noted 206 70
cesstants, list ol their names to be given 103,205 69,70
Asiotants, before whom they should be sworn 199 69
ASistants to be instructed before beginning work 113 1'5
totanth to deputy entitled to copy of Manual 113 55
Astronomical and civil day compared 295,208,299 ¶12

Astronomical time for hour-angle observation 313,320 103.105
Astumomy, elementary facts of. necessary in surveys 295 91,23
Atthority of deputy surveyor, how limited and terminated 17 14
AUxiliary base line in subdividing township 148 61
Auriliary meander corners defined 89 48
Auxiliary meander corners, when required 170 64
Azimuth of Polaris defined 295 92

muths and offsets for secant method, table of 31.5 Ill
Azimuths of elongation of Polaris, table of 95

Iuuths of Polaris for hour angles. table of 106,107
Aziniutbe of tangent to parallel, table of 343 116

8iek and fore sights, methods of 118 56
Of stream, right and left, defined 156 62

-'6 line and meridia!nprincipal 26 20
1°-ss line, auxiliary, in subdividing township 148 61

iChe and meridtans in United States, table ofprincipal 289,290 90

lines, how run and established 115,122 55,6
5flng objects or rocks

°flg objects, specimen notes of
flg or witness trees as accessories

00mg trees standard lines, proper location and nunTher ofalong
55

itt!

178,179
2,5
1.3

flflg trees at witness corners 96 52
-Snug trees, height 0! marking on 105 54

°ng trees, limit of smallness of
iazng trees, to center ofmeasurement

106
104

tel
51

'iaring trees limit of distance toor objects, 103 53

of river, definition of
India ink lines required on plate5imk

131
'215.219

62
72,73

of trees near line, rules for4SZing 42, 43, 45, 46
itig of trees on timbered lines, rate of pay when omitted

of trees to extend through bark
lAzing Only allowed on true lines, not on randonis

AS
43

5,4f. l3s.

24
21

23,59

and contract for survey, form of
Of deputy maybe sued on for fraudulent returnskite1

140,
16
15

of transcripts to be consecutively lettered 241
Stnelates defective definition and correction of 247-264 79-82

itfldaries, of townships, definition ofgoverning, 20
'fldaries of former townships, how rectified when defective 265-28-2
81cbiries of reservations, descriptIons of corners on 4,9

tiudaries of townships, how run and etabhshed L)-134 57

18791-02-----13 193



Boundaries of township, specimen field notes of
Boundaries, retracement of, before subdivision
Boundaries, tabular statement or traverse of
Brush to be cut along lines of survey
Bushes and undergrowth, cutting lines through

Canyons, clis, etc., not meanderable
canyons, unsurveyed, opposite section lines to be connected
Cassiopeia. diagram showing constellation
Chain, engineers', measuring feet, not to be used
Chainman's oath, leveling chain and plumbing pins
Chainmen to be trained and tested before work
Chainmen, two sets required in certain resurveys
Chaining, agreement required of two sets

Chaining by two sets of chainmen, when required
Chaining on steep ground
Chain, proper length and kind required
Chains and links, the standard units for public surveys
Chains and steel tapes, adjustment of, to standard chain
Changes of assistants or duties to be noted
Choice of style of corner monument
Citizenship required of deputy surveyors
Circles, small, at angles, prohibited in platting
Civil and astronomical day compared
Civil and astronomical time, transformation of
Classes of surveyed lines
Closed survey of exteriors required, with traverse
Closed surveys to be made by examiners If practicable
Closing corners, general rule as to form of
Closing corners of subdivisious, when required
Closing corners, position of bearing trees at
Closing corners with true lines, when required
Closing error of exteriors, limit of
Closing lines defined, and form of closing corners
Closing section corners, description of S styles of
Closing township corners, description of 8 styles of
Colors prohibited on township plats
Commissioner of General Land Office, act creating position
Commissions to deputy surveyors
Compensation for surveys in dense undergrowth
Computation of areas of fractional lots
Connecting lines on standard parallels, etc
Connection lines defined
Contract for surreys, Manual to be a part of
Contract for surveys, specimen field notes deemed a part of
Contractions authorized in returns and reports
Contracts for surveys, form of
Convergency, how corrected in subdividing
Convergency of meridian lines prevents square townships
Convergency of meridians in runuing exteriors
Convergency of meridians necessitate standard parallels
Convergency of meridians, table of, and rules for
Corner monuments, accessories of
Corner monuments, orientation of
Corner monuments, penalty for destruction or removal of
Corner monuments, permanence the chief requisite of
Corner monuments, preference in forms of
Corner monuments, preference of material for
Corner of townships, when inaccessible
Corners, closing, in joining new to old surveys
Corners, closing, position of accessories to
Corners, closing section, descriptions of
Corners, closing, when required in subdivisions
Corners, common to 4 townshlp, description of 8 styles of
Corners, common to 2 townships, description of S styles of
Corners. descriptions modified in certain cases
Corners, descriptions of closing township
Corners, descriptions of, on grant boundaries
Corners. descriptions of standard township
Corners falling in roads, to hare witness corners
Corners, meander, descriptions of
Corners, meander, where to beset
Corners of 4 sectIons, descrIption of S styles of
Corners of 1 section, description of 8 styles of
Corners of 1 township, description of $ styles of
Corners of2seetions, descriptions of 8 styles of
Corners on important lines, deputy to be present when se
Corners on reservation lines, description of 11 styles of
Corners on rock, to be well witnessed
Corners on standard lines, bearing trees for
Corners on unsafe shores, 'witness corners required for
Corners, quarter-section, descrIptions of
Corners, quarter-section, bow placed
Corners, quarter-section. of 1 section
Corners, special and auxiliary meander
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Corners, standard quarter-section, how marked 83 45
Corners, standard section, descriptions of 74 80
Corner stones, depth of, in ground, and minimum dimensions 107 54
Corner stone supported by stones requires separate mound 101 53
Corners, witness, rules and markings for 94-97 52
Correction line, sectional, definition and use of 273 84
Correction lines, former name for standard parallels 31 21
Correction lines or new standard lines between old 120 56
Correction of random lines, and table for 346-349 118,119
Corrections in field, how shown in transcript 240 75
County and local surveyors, duties and acts of 398-400 191
Courses of meanders to be in degrees and quarters 160 63
Courses of meanders to be referred to true meridian 159 63
Courses to bearing trees to be truly taken by instrument 104 54
Culmination, lower, derived from table of upper 117 103
Culmination, method of finding meridian '300-306,317 96,101
Cfllmination of Polaris defined 808 98
Culminations of Polaris, upper, with table 311-113 99-102
Culmination, times of elongation deduced from table of 315, 310 103

Dates of all field notes to be clearly shown 192 68
Dates required in notes of meanders 172 64
Day, astronomical and civil 295,298,299 92
Day of tho month, proper reduction for 313 100
Decisions regarding shore lands and meanders 154, lbS 62
Declinations, hourly table of, for use with solar 861,102 123
Declination of needle discarded as basis of surreys 33,291,252 21,91
Defective township exteriors, definitions and rules for 247-264 79-82
Defects in field notes filed, procedure when found 19-21 15
Deficiency.or excess to be on north or west boundary 4 7
Deficiency or excess, position of, in certain cases 28 20
Degrees of latitude, lengths of, in chains 866 124-120
Degrees of longitude, lengths of, in chains 367 124,127
Delta Cassiopeia used at culmination 305,306 96
Demarcation on plots between old and new surveys 224 73
Denso undergrowth, chains of, to be noted 192,895 68,191
Dense undergrowth defined 47,395 23,191
Deposit or memorial at corner falling in road 97 52
Deposit under corner, specimen notes of 149,150
Deputies in joint contract, each to attest his own work 198 69
Deputies, limit and termination of their authority 17 14
Deputies, qualifications of, for appointment 17 14
Deputies, record of appointments and oaths of 22 16
Deputy's final oath, before whom taken 199 69
Deputy surveyors authorized to be appointed 16 14

Deputy surveyors, oaths of 17-20,29 15,16,115
Deputy to be present at setting of corners on chief lines 122 56
Description, general, of township surveyed 195 69,157
Description of corners previously set 184,183 67
Descriptions of closing section corners 75 315

Descriptions of closing township corners 65 28
Descriptions of corners common to 2 townships 72 33
Descriptions of corners, forms given to be followed 56,57 25
Descriptions of corners, modified in certaIn cases 9'2 .51

Descriptions of corners of 4 sections 76 39
Descriptions of corners of 4 townships 71 31

Descriptions of corners of 1 section only 78 43
Descriptions of corners of 2 sections 77 41
Descriptions of corners on private-prant boundaries 377-881 1815

D5riptions of corners on reservation boundanes 91 43
Descriptions of corners referring to only 1 township 73 85
Descriptions of 8 styles of standard township corners 64 27
Descriptions of irregularlots in a section 233 74
Descriptions of land, to follow notes of line 192 615

Descriptions of meander corners 85-83 46-48
Descriptions of quarter-section corners 79 44
Deriptioos of standard section corners 74 86
Descriptive notes of townships, for local land office 242 76

sert-land claim, specimen notes of Intersection of 175,176
Diagram index of field notes required 20s 70
Diagram index of standard and exterior lines 239 75
l)liigram of exteriors, requirements of 212 71
Diagram of exteriors, to be separate from township plat 212 71
1agram of polar constellations and explanation of 306 97

ogram of triangulation, desirable in field notes 3.57 122,140
to illustrate hour-angle method 707 98

Diiigra50 be furnished to deputy with Instructions 210 71
to be returned with field notes 159, 194) 67,615

Di6orence of longitude not regarded in hour-angle eaieulation 311 99
'Uiensioos, abbreviated forms of 60 25

Denensions of corner posts 63 26
ineosiona of cornerstones, Eninimiun 3137 54

'unenstons of corner stones on reservation lines 91 48
Dimensions of posts, pits, and mounds minimum 213 54

Xtetion of streams, how noted in fied.notes and diagrams 173. 189 68,57
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Discrepancy between two sets of chainmen, limits of
Distances in meanders to be whole chains or multiples of 10 hnks
Distances of bearing trees to be taken to center
Distances to be taken in chains and links
Distance to bearing objects not strictly limited
Double back and fore sights, method of

121
163
104

38
103
118

56
63
54
00

53

Double corners, connection lines between 136 so
Double corners to be shown wherever they exist 222 73
Dropping pins on steep ground 40 .5)

Dry runs or watercourses, how platted 21S
Duplicate lot numbers in a section prohibited 234 75

Duplicate township plat, to be tiled in General Land Office 214 72

Durable materials required for corners 112 0.)
Duties assigned to Commissioner

Earth and stone mounds, to be separate from corner lot 53

Earth and sun,motions of,to be understood 2115 91,92
Ellitott's line or first meridian established 179-5 2s9 89

Elongation and culmination table of former Manual omitted 2114 91

Elongation, observation by telescope instrument 303,304 94,96
Elongation, observation without telescope 302 93

Elongation, rule for finding time of, from culmination 315,316 103

Engineers' chain by feet, not allowed in public surveys 35 22

Ephemeris, use of, in solar work 3(31-364 323

Equation of time defined 235 P2

Equation of time to be used in certain cases 363,364 123
Error, limits of, in meander lines ISO 66
Error, limits of, in section lilies 175, 1711 06

Error, limits of, in township boundaries 174 93

ErrOr of closing, to be found and corrected in field 194 69

Establishment of corners 52-59 24,25
Examination of surveys in the field 3(38-371 129

Examinations, accounts for expenses of 393 190
Examiners of surveys, duttes required of 368-371 129
Examiners to make thorough solar and stellar observations 36 99

Examples of Polaris observations 311-313,
223-331

911,108,193

Examples of triangle computation - 358,359 122

Excess or deficiency causing fractional sections 147
Excess or deficiency, where first placed 4
Extension of surveys east or south, when necessary 28 29

Exterior or boundaries of townships, diagram of 71

Exteriors, defective, rules for correcting
Exteriors, field notes and re1nrements of
Exteriors, field notes, must give tabular statement of.
Exteriors having two sets of corners to be fully platted
Exteriors, limit of closing error of

246,239-264
187
193
'5"

174,182

79-93
67
611

73

Exteriors of townships, how run and established
Exteriors, specimen notes of -.

330-131 57,58
ji-I57

Exteriors, specimen notes of resurveyof
Exteriors surveyed by secant or tangent method 316-350

356,157
118,319

Eyelets and nonseparable clasps not allowed in documents 241

False or fraudulent surveys, prosecution for 18 15

Feet and Inches, when may be used in field notes
Field inspection of surveys
Field notes, books of a set denoted by letters
Field notes bound in books of record
Field notes, filing of, with surveyor-general

38
368-371

197
201
200

129
69
7°

69,70

Field notes, objects and data to be noted in 173
Field notes of deputies to conform to spectmens in Manual
Fiela notes of each mile to be separated by black lines
Field notes of meanders, what must be shown in

211
192

163,172

65
63,64

Field notes of standard and base lines, requirements of
Field notes of subdivisions, requirements of
Field notes of township exteriors, requirements of
Field notes, original, defined
Field notes, procedure when found defective
Field notes, rules for preparing

186
188
187
183

19-21
183-208

to
67
137

15
7-70

Field notes, title page of 204
Field notes to be completed by deputy before returning them
Field notes to have Index diagram
Field notes to show character of surface of each mile

19-20

192

71
68
70Field notes, transcripts made for General Land Office

Field notes, what must be recorded In
201-208
183-2011 67-p

Field Dotes, where and how to he filed 19,20
Figures in marking corners to be arabic only
Filing of returns by deputy defined

53,109
20,200 l. 70

Filing of surveying returns not sworn to declared improper 19,20 69Final oath of deputy, before whom taken 1911

First survey, seven ranges in Ohio - '2

Forms of describing corners 56-93
Forties in certain large sections numbered as lots 235 73
Fractional distances to be fully shown along lineS 220
Fracisonas lots authorized in 132 10

196 INDEX.



Section. Page.

Fractional lots, creation of, in township plats 230 74
Fractional lots, meander lines not strict boundaries of 154,155 62
Fractional lots, method of numbering 233-235 74,75
Fractional lots, rules for protraction of 231-233 74
Fractional lots, small, to be avoided when practicable 231, 232 74
Fractional sections. rules governing formation of 144,145,247 60,79
Fractional townships and old surveys, On same plat 223,287,288 73,88
Fractional townships, how to number the sections in 30 21
Fragmentary subdivision of townships 287,288 88

General description of township in returns 192 68,187
General Land 011ice authorized, act of 1812 C

General Land Office placed under Interior Department, 1849 11 8
Geographer of the United States 2 5
Governing boundaries of subdivisional survey 28 20
Governing boundaries of townships defined 28 20
Grants of private land, retracement of lines of 264 82
Grants of private land, rules for survey of 372-190 188,189
Guide meridians and standard parallels 26 19
Guide meridians, how run and established 127-129 57
Guide meridian, sectional, definition and use of 274 84
Guide meridian, specimen field notes of 149

Heading of pages of transcripts 238 75
Height of marks on bearing trees 10.3 54
Hiatuses and overlaps, rules for treatment of 283-286 86-88
High rates of pay, to be justified by field notes 393 191
High-water mark defined by decisions 154 62
Hills and ravines, estimated dimensions in feet 173 65
Hillsides, method of chaining on 40 22
History of legislation for surveys 1-14 5-15
Hour-angle method for obtaining meridian, rules for 307-327 98-109
Hour-angle observations, explanation of table for 338-122 103-155
Hour-angle of Polaris explained 295,309 91.98

Identification of old corners, specimen nOtes of 156,157
Impassable objects on line, procedure by offset 49 24
Impassable obstacles in running exteriors 131,148.119 36,61
Improvements of settlers to be noted 173 65
Inaccessible point for township corner 130 61
Index diagram of field notes 2185,225 70,73.160
Information as to old surveys to be furnished deputies 209,210 73,71
Initial points for systems of surveys 114 55
Injury or removal of monument, penally for 15 14
Inspection of field work, observations required in 16 52
Instruction of chainmen in measurement 40,113 22,55
Instructions, first publication of Manual of 9
Instructions, Manual of, to be part of contract - 12.13 9
Instructjoua of manual to be studied 113 55
Instructions, special, to accompany contract 201 70
Instructions for public-land surveys 32-33 21,22
Instruments, their adjustments and tests 36,37 22
Interior Department, General Land Othcea part of, 1849 It 8
Inter's-ala of timeused at culmination, tableof 306 96
Irregularities of old surveys lobe shown in special instructions 209 70
Irregular surveys along waters, act of 1824 S 8
Islands, connection of, to shore surveys 169,170 64,179
Island, specimen notes of meanders oI 186
Islands to be noted in meandering mainland 165 63

ieint contract, each deputy to sign his own notes 198 69

Lakes and ponds, meanderable, size of 164 63
Lakes wholly within section, how meandered 166,167 61,64
Lands fronting on waters, nonrectangular surveys of 8
Latitude observation, local mean watch time taken from 103-553 123,124
Latitude observation, specimen field noles of 142,163
Latitude observations to be taken each day if possible
Latitudes of all base lines, table of 295) 90
Latitude, table showing lengths of a degree of 363 135,128
Law5 of Congress on surveys
legidation for surveys, history of

9-14
5

Lettering of books o(transcripts for reference 241 76
Letter of transmittal to surveyors general -' 3
Letters and figures marked at corners, no punctuation 62 I 25)

Letters and figures to be cut upon monuments 53,109 24,04
Leveting ebainand pinmbin° pins 3')
Lfabillty limit to beexpreseä in contract
Limit o deviation on old boundaries 286-239
Limit of distance to bearing trees not strictly defined 103 5)3

Limits of error in new surveys distinct from those of old 253 80
Limits of error of closure and length 73-152.101 66,63
Line trees, how marked Hi
Litt of names of assistants requsred 196,260 69.71)
Local mean time aral standard time 321 1115

INDEX. 197
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Local mean time, setting watch by noon observation for
Local time, how deduced from standard time
Longitude, difference of, negligible in hour-angle work
Longitudes of all principal meridians, table of

363-365
365
ill
290

123,124
121

99
90

Longitude, table showing lengths of degrees of 367 127,125
Lost-corner circular of March 14,1901, furnished 400 192

Lost corner, specimen notes of restoration of 117
Lots, computation of areas of 213- 245 76-78
Lots, fractional, along shores of waters 231,232 74

Lots, fractional, authorized to be laid ott 10 8
Lots, fractional, rules for numbering of 234 74
Lots, fractional, rules for protraction of 231-233 74

Magnetic-declination tables deemed no longer necessary 292 91

Magnetic declination, how found Irons the meridian 509 91
Magnetic needle not to control lines of public surveys 33,291,292 21,91
Manual, extra copy for use of deputy's assistants 113 50

Manual of lustruetions first issued, 1635 12 9

Manual a part of every contract for surveys, 3862 12,13 9
Map of United States, all base and nferidian lines shown on 290 59

Margins of transcripts to be blank for binding 208 70
Marking lines in timber, act of 1796 still valid 41
Marking lines in timber and brush, rules for 41-48 23,24
Markings at meander corners 57,88 47, IS
Markings on corner monuments, how made 53,109 24,34
Marking stones, posts, and trees, tools for 53 24

Marks at quarter-section corners how placed 81
Marks on bearing trees, proper h'eight of 105 54

Marshal, United States, may protect o03cial surveyors 8

Marsh or other impassable tracts In subdividing 151 61

Material for posts to be durable timber 112
Mean high-water mark in meanders 154,168 62,64
Meander corners, auxiliary, defined and required 99,170 48,64
Meander corners defined, and where used 15$
Meander corners, description of 8 styles of
Meander corners, distance between, on same line 162
,leander corners not to be numbered on plats 227

Meander corners not proper along eans-ons or marshes 108,151 34,61
Meander corners on tide waters, witness corners for 171 64

Meander corners on unsafe ground to have witness corners 90 4S

Meander corners, special defined 99,160 48,63
Meander Courses to be taken to quarter degrees 160 68

Meander distances, odd links to be avoided 163
Meandering lake wholly within a section 166,167
Meandering, only applicable to water margins 153 62

Meandering, topography which is to be recorded in 165,172 63,64
Meandering, what streams are subject to 157,158 6368
Meander lines at mean high-water mark 153,168 03,64
Meander lines, limits of error of closing 180 is
Meander lines, not boundaries of tracts of land 153-130
Meanders, not applicable to canyonsor preeipiees 108,151 51,61

Meanders, specimen notes of jsl-186
Meanders, subject to field inspection 160 65

Meanders to be indexed in fleidnotes and transcripts 225
Meanders lobe recorded by compass courses 159
Meanders to be tested by traverse in the field 161
Mean solar time defined 291
Measurement, lines which are defective In 250
Memorial, buried s-tat with record
Memorials buried at corner point, kinds preferred

91
55 21

Meridian by Polaris requireo before subdividing 13.5
Meridian established by surveyor general for testing
Meridian of any place, methods oIobtalning 293-333
Meridian, process of finding at culmination 304-306
Meridian, process of finding at elongation, by telescope sti 91,91
Meridian, process of finding at elongation, without telescope
Meridians and base lines of surveys
Meridians, guide, and standard parallels
Meridians, principal and guide, how run and established

301,302
259,290

lii
123.124.

91
50
19

56,57

Meridians, rules and table for convergency of
Meridian, sun observation by plain transit Insufficient for
Mineral. claims, ettect in preventing change l exteriors
Misclosure, deputy to seek for cause In his own work
Miselosure, to be discovered and corrected in the field

127-129
35l-355

360
261
2.55
193

110-121
191

52
80
63
96)lizar or Zeta trsre Slajoris used at culmination 112Monument at initial point to be indestructible

Monuments at corners and their accessories
Monuments at corners, prohibition of removal of

54
15

25
11

Mound of stone or of earth, separate from corner
Monnds and pits at q)iarlet-seclion corners, how placed

5-5, 101
50 4)

5!
Mounds and pits, Table I showing use of
Mounds, position of, separate from corners
Mountainous land, distance over, to be reported in each mile

100,101
192,395

59
66,191

198 INDEX.
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Names of lakes, mountains, etc., how given in f1eldnotes
Navigable rivers to be meandered
Necessity of resurvey, in what cases justified

216
157, 158
251,255

72
63
SO

Needle surveys not satisfactory on public-land lines 33,221, 222 21,91
Neglect of blazing timbered lines 48 21
New surveys, methods of connecting to old surveys 265-282 82-86
Numbering of fractional lots, srsteni of 225-235 74,75
Numbering of lots in excessively large sections 235
Numbering of meander corners no longer required 227
Numbering of sections in full or fractional townships 130

2umbering of sections, adoption of present system 3
lumbering of townships and ranges 215 20

Oaths of assistants, when taken before deputy 199 69
Oaths of deputy surveyors 17-22 15, 16
Oaths of surveyor and assistants, requirements for 197-200,203 69,70
Oaths to field notes to be made before filing returns 39,20 15
Objects and data required to be shown in field notes 173 64-63
Oblique and right triangles, limitations of 357,358 121,122
Observations by hour-angle method, explanation of table for 318-322 103-105
Observations, examples and illustrations of 323-331 108,129
Observations for meridian at culmination of Polaris 304-106,317 96, 103
Observations for meridian at elongation 303 94,05
Observations for meridian on base lines 117,119 55,56
Observations for meridian required before subdividing 135 58
Observations of Polaris at elongation, specimen notes of 234,137
Observations of Polaris by hour angle, specimen notes of 143
Observations of Polaris, S classes of 314 103
Observations of sun by plain transit for meridian, not recommended 13530 123
Observations, table of suitable times for 317 103
Observations to be recorded by examiners as well as deputies 341 113
Observations with solar instrument to be recorded daily 38 21
Obstacles on line, how passed by offset or triangulation 43) 24
Obstacles to running exterior lines 134 58
Obstructing surveys, and protecting surveyors 9 8
Offset line, specimen notes of 174
Offset lines, to reach tracts within unmeandered section 152 61
Offsets for obstacles on lines of survey 3353 112
Offsets from secant, table of 335 111
Offsets from tangent to parallel, table of 345 115
Offsets or triangulations to pass obstacles 49,51 21
Old and new surveys. how separated on plat 224 72
Old corners, specimen notesof identification of 156,157
Old surveys and new, rules for connection of 265-282 82-553
Order of executing subdivisions, when may vary 146,149 60.61
Order of executing surveys to be shown in special instructions 210 71
Ordinance for surveying system, 1784 1 5
Ordinary or mean high-water mark for meandering 168 64
Orientation of corners 110 54
Original field notes defined 153 67
Original township plat retained by surveyor general 214 72
Ornamentation of plats, small circles, etc., prohibited 215,226 72,73
Overlaps and hiatuses, rules for treatment of 283-2853 P5-88

Paper required for transcripts, size and form of 208 70
Parallelism of latitudinal section lines 138-111 19
Parallelism of meridional section lines 26,110, 137,

112
19,58,59

Parallels, standard, and guide meridians 20 19,20
Parallels, standard, how run and established 113-122 55,56
Penalty for removal or destruction of corners 15 14
Permanency of corner monuments 52,112 24,55
Photoiitbographic copies of plats 215,219 72,73
Pits and mounds at meander corners, how placed 86 47
Pits and mounds at quarter-section corners. how placed iSO 45
Pits and mounds, TableT, showing details of 53 51
Pits at corners as accessories 55 2.5

Pits, mounds, and posts, dimensions of, are minimum lii 54
Plats of townships to conform to specimen in Manual 215 72
Ptat of townShip subdivisions, rules for preparation of 217-237 72-75
P1at to be free from ornamentation 215,226 72,73
Plumbline and sight, use of, in obtaining meridian Sell 93
Plumb line or substitute in chaining steep ground.. - 40 22
Polaris, azimuths of, for hour angles 322 105,107
Polaris, five classes of observations of 314 103
Polaris observation at elongation by plumb line 302 92
Polaris observation at elongation by telescope 303 94
Polaris observations for meridian essential 117,119,123,

MO
.1.23

Polaris, table of upper culniinatlolis of 11-313 99.100
Ponds, lakes, and bayous, meanderable 63
Position of mounds beside corners. 100 53
Pectilon, when lines are defective In 252 72
l'osts, etc.. dimensions given are minimum Ill 54
Posts not to project over 12 inches above ground 25
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Section. Page,

Posts to be of durable timber 112 55
Practice and training of chainmen 40,113 22,55
Preparation of field notes, rules for 183-180 66-69
Principal meridian and base - 26 19,29
Principal meridians and bases of all surveys, table III 289,290 90
Principal meridian, how run and established 123,124 56
Private land claims, retracement of boundaries of 264 82
Private land claims, specimen notes of connection with 165
Private land claims, rules for survey of 372-390 188,189
Proper corners and lines of sections, act of 1805 5
prosecution for fraudulent surveys, how provided for 18 15
Protection of surveyors, act of 1830 for 9
Public land laws relating to surveys 14 9-14
Punctuation marks not desired in marking corners 62 26

Qualifications required for appointment of deputies 17 14
Quarter lines through sections, how run 5 7
Quarter-quarter sections authorized, act of 183' 10 8
Quarter-section corners, description of 8 styles of 79 44
Quarter-section corners of only 1 section 84 46
Quarter-section corners on closing lines, how placed 143,147 60
Quarter-section cOrners, pition of accessories at 80-82 45
Quarter-section corners, position of, in different cases 147 60
Quarter-section corners, standard, markings of 83
Quarter sections, first act authorizing 5 7

Quarter section, when regarded as surveyed 238,239 74

Rancho, specimen field notesof connection with 165
Random and true line method on exteriors 131,132 57
Random and true lines in subdividing 188-140,

142,144
59,60

Random for distance only, defined 139 59
Random line, proper procedure when defective 182 67
Random line when objective corner is in sight 139 59
Random section line, correction of 347-349 318,119-
Random township line, correction of 346,347 118

flanges and townships, how numbered 29 20

Ranges of townships or sections north and south 27 20

Rates of pay for services to be justified by field notes 395 191

Rechaining lines for discrepancy or error 121 56

Rechaining lines, when required of examiners 871 129

Record, as a memorial buried under a monument 91 50
Records of survey to be bound in volumes
Rectangular fraction, how bestowed in hiatus or overlap

201
283-286 86-88

Rectangular system of surveys
Regular section corners, descriptions of 8 styles of
Regulations of surveyor general as to his deputies
Removal of negligent deputies by surveyor general

24-31
76
16
16

19-21
39
14
14

Removal or change of corner monument, penalty for 15
Reorganization of General Land Office in 1886
Reports and returns, abbreviations allowed in
Reservation and other irregular land lines, not meanders
Reservation boundaries, descriptions of corners on
Reservation boundaries, meander limits not applicable to
Reservation boundary lines, how shown on township plats
Restoration of corners and subdivision of sections
Restoration of missing corner, specimen notes of
Resurvey and retracement defined, and rules for
Resurvey of exteriors, specimen notes of

- - -.
11
60

153
91

180
222

398-400

246-249

29
62
49
66
23

191,102
157

75,79
156.137

Resurvey of old lines, restrictions upon 254,255,396
Resurvey of standard lines, requires two sets of ehainmen
Retracement and resurvey, rules and definition of
Retracement of old lines, restrictions upon
Retracements before subdividing

261
246-249

386
135

78,79
191

58

Return course alter random and tailing
Return of surveys to surveyor general, when and how made
Returns, alteration of, in office, not allowed
Revised Statutes, sections quoted from
Right and left bank of stream defined
Riparlan rights and meander lines
Rivers and lakes, meandered at mean high-water mark
Rivert, meanderable

140,142,144
19,20

200
14

156
153
168

357,158

15
69

9-14
62

64

6Z62

Roads, corners falling in, to have witness corners
Rock or ledge, witness mound to corners falling on
Ru1 for use ol hour-angle table.
Rules for preparation of surveying contracts

97
54,85,99

319
23

23,52
104

16-19

illScale for small angles In secant method
Secant and tangent lines,used on parallels.
Secant method for standard lines
Secant method for township lines
Secant method, specimen notes of

341,442
118

385-344

83
ii01l4
318 119
l34l

Sectional correction line, definition and use of 278 53
Sectional guide meridian, definition and use of 274
Section and towlijup first mentioned in law of surveys I



Section corners, closing, descriptions of
Section corners common to two only, descriptions cf
Section corners of one section only, descriptions of
Section corners, regular, descriptions of
Section corners, standard, descriptions of
Section lines, limit of closing error in
Section lines, meridional,no 50-link limit of error for
Section lines, meridional, to be parallel
Section lines, requirements of field notes of
Section lines, rules for establishing
Section lines, specimen noles of
Section lines to be parallel
Sections, adoption of present system of numbering
Sections, half-quarter, allowed to be sold
Sections, method of numbering, in full and fraclionnl townships
Sections, ranges and tiers of, defined
Sections, early subdivision of, nets of 1805, 1812, 1832
Settlers, names and improvements of. lobe in field notes
Seven ranges in Ohio, first U. S. surveys
Shore of waters, definition of
Shores only are subject to meandering
Sidereal time defined
Small circles at angles on plats, not allowed
Solar apparatus, how surveys are to be made without
Solar apparatus, specimen notes of standard run by
Solar apparatus to be tested by Polaris

Solar ephemeris and its use
Solar results to be verified by star observation
Solar transit or compass
Southward or eastward extension of surveys
Special instructions showing order of executing work
Special instruclions to accompany contract
Special instructions, use of convergency table for
Special meander corners, when necessary
Specimen field notes are part of contract
Specimen field notes, returns of surveys to conform to
Specimen field notes of exterior lines
Specimen field notes of guide meridian
Specimen field notes of intersection of desert-land claim
Specimen field notes of intersection of raneho lines
Specimen field notes of intersection of town sile
Specimen field notes of latitude observation
Specimen field notes of meanders
Specimen field notes of offset line
Specimen field notes of rcsurvey of boundary
Specimen field notes of standard line by solar
Specimen field notes of standard parallel by secant method
Specimen field notes of standard parsllel by tangent method
Specimen field notes of subdivisions
Specimen field notes of survey closing on deeded town site
Specimen field notes of survey of island
Specimen township ptat illustrating specimen notes No S
Square form of surveyed townships impracticable
Slake in pit, accessory to corner
Stake in pit at quarter-section corner, how placed
Standard and base lines, requirements of returns of
Standard and base lines surveyed by secant method
Standard and base lines surveyed by tangent method
Standard and local time and difference of longitude
Standard and local time in observations
Standard chain, use of
Standard lines and meridians, measured by two seis of ehainmen
Standard lines, position of bearing trees on
Standard lines, rules for surveying by secant
Standard lines, specimen notes of, by secant method
Standard lines. specimen notes of. by tangent method
standard parallels (correction linest, purpose of
Standard parallels and guide meridians
Standard parallels and new intermediate correction lines
Standard parallels, section tines elosinic on
Standard parallels, how run rind established
'landard quarter-section comers, mrkincs of
tandard ectsen corners, descriptions of styles of

Standard time not to be a basis for e',crvatinns
Standard township corners, descriptions ot S styles of
Standard surveyed by solar observation. specimen notes of
Statutes, revised, sections regarding surveys
Stone corner on rock surface. stones to support
Stone corners, toolri for cutting marks on
Stones for corners, minimum ijimnsorna of
Stones for reservation corners, minimum dimensions 04
Streams, direetfon of. to be shown
Subdivision into sections .....
Subdivision of Irregular fragmentary ti-ac

18791-02-14

Section. Page.

75 38
77 41
78 43
76 39
74 36

175-179 66
175 66

136,137,142 59
188 67

135-152 58-61
161-179

26, 136-142 19,58,59
3 6
7 7

30 21
27 20

5,7,10 7,8
173 65

2 5
154 62
153 62
295 92
226 73

32,33 21
141.143

119,123, 541.110
332,333
361-364 123
332,333 110

33-36 21
28 20

210 71
209 70

351-355 119-121
89,1641 48,113

211 - 71
211 71

134-157
145.150
175,176

164
178,179
142,164
lSt-186

174
156, 157
141-143
134-138
139-110
161-1841
178, 179
175,186

215-215 72
55 19
.55 25
8'2 45

186 67
133-344 110-114
145,3141 115-118

2551 92
221 105
38 22

121,123 541

102 53
3351-340 110-ill

131-138
139,140

11 21
26 24)

125,126 36
143 60

115-422 55,56
83 45
74 36

341,5 124
64 27

141-ill
14 18-14
14, 25
Sf1 24

107 54
51 48

17.1,18') 651,67
3,125-152 6,58-61

257,258 85

INDEX. 01
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Section. Page.

Subdivision of sections, acts of 1805, 1812, and 1832 5;7, 10 7,8
Subdivision of sections by local surveyors 398-400 192
Subdivisions, orders of executing, when may be changed 140,149 60,61
Subdivisions, specimen notes of 161-ISO
Sun and earth, surveyors to understand relations of 235 91,92
Sun fast or slow, and equation of time 303-365 123,124
Sun observations for course, to be recorded daily 36 '21

Surface ledge of rock, establishing corner on 54 25
Survey accounts, rules for preparation of 391-397 190,191
Surveying contract, form of 23
Surveyor general, first law to authorize 3
Surveyor general to appoint deputies and make rules 16 14
Surveyors, county and local, proceedings of 15,398,400 14,191
Surveyors, deputy, law providing for appointment of 16 14

Surveys, fraudulent or false, prosecution for 18 15
Surveys, new, how connected to old '26,5-2s2 92-96
Surveys not to be based on magnetic needle and variation 291,292 91

Surveys to be examined in field before acceptance 364371 125
Swamps, canyons, cliffs, etc., not to be meandered 151,153,168 61,62,64

Table 1 of accessories to corners 93 51

Table II of corrections for convergency in township 116 58
Table III of base and meridian lines of surveys 290 50
Table IV of azimuths of Polaris at elongation 303 95
Table V of upper culmi nations of Polaris 313 101

Table VI of times suitable for various observations 317 103

Table VII of azimuths of Polaris for hour-angle observations
Table VIII of azimuths and offset to secant

3-22
335

106,107
Ill

Table IX of azimuths of tangents to parallels 345 116

Table X of offsets from tangents to parallels, by chains 3-15 117

Table XI of correction of randoms by minutes and links 317 118

Table XII of convergency of meridians 351 120

Table XIII of lengths of degrees of latitude 366 lZ, 126
Table XIV of lengths of degrees of longitude 367 327,125
Table at bottom of plat to be fully made 221 73

Table of exterior boundaries, or traverse 193 OS

Tablets or pocket notebooks for field use 183 67

Tangent and offset method for standard lines 3-34,345 110,115
Tangent and secant lines, used on parallels 118 59

Tangent method on townsbip lines 316-350 115119
Tangent method, specimen notes of survey by
Tangent, table of azimuths of
Telescope, method of use for observation at elongation
Testing instruments, surveyor general's meridian for
Testing meanders before leaving the work
Tests of adjustment of solar apparatus indispensable
Tide water, meander corners on, to be on safe ground
Tide-water streams to be meandered
Tiers of fractional lots
Tiers of townships and sections, running east and west
Timbered land or dense undergrowth, width to be noted
Timber, marking lines in
Time, civil and astronomical, transformation of
Time, local mean,how obtained from son
Time, mean solar, sidereal, equated, etc., defined
Title-page of book of returns
Tools for marking corners
Topography, connected, to be shown on deputy's diagrams

335
303

37
161

332,333
171
158
234

27
102

It-IS
30

363-300
295
20-I

189,100

139,140
116

91
3-2

63
Ito

64
63
75
20
65
23

92,98
159,121

91,92
70
24

67,68

Topography on plate, to be connected across sections
Topography to be given truly, distances not estimated
Topography to be noted in meandering

217
188
16o

67
413

Topographyto be shown on plats
Topography which must be taken In field notes

'216
113 61,65

Township boundaries, old and defective, rules concerning
Township boundansa, specimen notes of
TownShip boundaries surveyed by secant or tangent
Township corner at inaccessible point
TownShip corners, closing, descriptions of

248,3-51-264

i
546,350

15
60

79,50"
IsO

118. 119
-- 61

'29
:15Township corners, common to only one, descriptions of

TownShip corners, common to only two, descriptions of 12 33
31Township corners, descriptions of S styles of 27Township corners, standard, descriptions ol

Township exteriors, how run and established
Township plats, rules for constructing
Iownships and ranges, how numbered
TownshIps of 36 sections

130-134
211-277

29
2,26

57,59
7,1-75

20
9,1?

Townships of 49 sections It)
TownShips, tiers and ranges of, defined
Town site, deeded land, specimen notes of survey across 379,179

Transcripts, books of a set to be lettered
Transcripts of field notes, how prepared

, 197
201-298,

79,75,76

7°
Transcripts, paper required, margins, etc 209 20
Transcrtpts,preliminary and final oaths in 70
Transcripts,Separate hook ior each township
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Transcripts, separate books for various classes of lines 2tY2 70
Transcripts to be prepared with separable binding 211 76
Transit angles not to be used in field notes 159 61
Transit instruments required on all important lines :116 55
Transit observation of sun for meridian, not sufficient 860 23
Transit, use of, 'without solar attachment 33 21
Traverse of exteriors required 193,350,351 68,119
Traverse of exteriors, specimen notes of :155
Traverse of meanders to be made in the field 161 63
Treasury Department formerly included General Land Office 6,11 7,8
Trees over 2 inches diameter to be blazed 43 23
Trees within 50 links of line, how marked 42 23
Triangles, oblique-angled, limitations of 358 12'2
Triangulation from shore to island 169,170 64
Triangulation or offset to pass obstacle 49 24
Triangulations and offsets to be made on randoms 191 68
Triangulatious, rules governing 357-359 122
Triangulations, specimen field notes of 163,179
Triangulation to connect across impassable canyons 152 61
Triplicate copy of township plat, where filed 214 72
True lines instead of random, in subdividing 146 60
True meridian, use of word 'true" superfluous 295 62
True meridian, methods of obtaining 203-333 91-110
True meridian to be set by surveyor general, for tesling 37 22
True meridian a chief basis of correct work 293 91

Undergrowth, cutting lines through 44 23
Undergrowth, dense, defined 47,395 23,24,191
Undergrowth, dense, increased pay for surveys in 47,48 23,21
Unsurveyable lands, limits not meanderabte 108,151 54,61
Unsurveyed quarter sections, rules for determining 228, 229 74
Upper culminations, explanation of table of 311-313 99,10)
Ursa Major. diagram showing 805 97

Validity of surveys as made in the field, act of 1805 5 7
Variation of needle an unreliable guide in restoring lines 292 91
Verification of solar work by Polaris observation 33'2, 333 110

Watch, direction for setting to beat mean time 363-365 123,124
Water courses, dry, how shown on plats 218 72
Water-front lands surveyable by nonrectangular method 8 8
Water-front fractional lots, rules for protraction of 23L232 71
Water margins only meanderable 153,168 61,61
Witness corners at margin of unsurveyable tract 151,152 61
Witness corners for meander points exposed to tides, etc 00,171 48,64
Witness corners, markings and rules for 04-97 62
Witness corners not on surveyed line, when allowable 51 24
Witness corners to corners in road 97 08
Witness corners, two, for inaccessiblo corner point 150 63
Witness mound not to be built around corner stone 101 53
Witness mound to corner stone on rock ledge 54,99 23,52
Witness point defined, and when used 18) 24
Witness point, markings of corners at 118 58

Zeta Ui-sw Majoris, used at cobnsination observation 30-5,306 00
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