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DEPARTMENT OF THE INTERIOR,
GENERAL LaAND OFFICE.
Washington, D. C., Janvary 1, 1902.
GENTLEMEN:

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

Alldirections 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,
Bincer HerMANN,
Coneneissioner.

To SURVEYORS (GENERAL OF THE UNITED STATES.

‘‘‘‘‘
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MANUAL OF SURVEYING INSTRUCTIONS.

HISTORY OF LEGISLATION FOR SURVEYS.

1. 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. THos. JEFFERSON, Chairman _____......._. Virginia.

Hon. HucH WILLIAMSON - . .. . . o il wam- - North Carolina.
Hon. Davibp HoweLL . .. .. . ... ... Rhode Island.
Hon. ELBRIDGE GERRY .. .. .. oo o_.. Massachusetts.
Hon. JacoB READ .. . ... South Carolina.

On the Tth 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 be 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 norglwestern corner, and continuing from west to east and
from east to west consecutively. This ordinance was considered,
debated, and amended, and reported to Congress April 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 1to49. * * * And these sections shall be sub-
divided into lots of 320 acres.” This is the first record of the use of
the terms *‘township” and *‘section.”

2. 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 are 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 amendment was lost. The ordinance as
finally passed, however, on the 20th of May, 1785, provided for town-
ships 6 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 from east to west. The region embraced by the
surveys under this law forms a part of the present State of Ohio, and
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6 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS.

is usually styled ‘ The Seven Ranges.” In these initial surveys only
the exterior lines of the townships were surveyed, but the plats were
marked 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 %rom south to north in each tier to No. 36
in the northwest corner of the township, as shown in the following
diagram:

3630|2418 12| 6

3512912317111 5

34982216110/ 4

331271921115, 9 | 3

. 32 | 26 20.14 8§ | 2

311925 |19 13 7 | 1

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

3. The act of Congress approved May 18, 1796, provided for the
appoirnitment 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 seetions ‘‘ 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 he completed.” This method of num-
bering sections, as shown by the following diagram, is still in use:

6 | 5 3 2 1

n
718910 |11 12
16

18;17

19 2| 212 928 24

30 129 | 28 | 27126 25

3132|3334 35! 36

4. The act of Congress approved May 10, 1800, required the ‘ town-
shiss 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, as nearly as may be, by running
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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
tonorth. * * * And the interior lines of townships intersected
by the Muskingum, and of all the townships lying east of that river,
which have not been heretofore actually subdivided into sections, shall
also be runand 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 may be in running the lines from east to
west ot from south to north.”

5. Theact of Congressapproved 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

roper corners of sections, or subdivisions of sections, which they were
intended to designate, and that corners of half and quarter sections not
marked shall be placed, as nearly as possible, ‘‘equidistant from those
two corners which stand on the same line.” This act further provides
that ‘‘The boundary lines actnally 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 * * * thesurveyors * * * ghall 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-
ning 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 be
fixed, the said 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 * * * external boundary of such fractional
township.”

6. The act of Congress approved April 25, 1812, provided ‘‘ That
there shall be established in the Department of the Treasury an office to
be denominated the General Land Sﬁice, the chief officer of which shall
be called the Commissioner of the General Land Office, whose duty it
shall be, 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 lands 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 Register of the Treasury, and of the
Secretary of War. or which shall hereafter by law be assigned to the
said office.”

7. 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 shall run north and south * * * and fractional sections,
containing 160 acres and upward, shall, in like manner, as nearly as
practicable, be subdivided into half-quarter sections, under such rules
and regulations as may he prescribed by the Secretary of the Treasurg';
but dflgctional sections containing less than 160 acres shall not be
divided.”
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8. 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 ;f)rescribe, 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 forty acres.” '

9. The act of Congress a;()iproved May 29, 1830 (secs. 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.

10. 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-
taining 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 cornersand 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.

11. 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 regealing 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, be, 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 supervisor
control, for the act of Congress approved March 3, 1849, by whic
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
it still remains.
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12. In 1855 a manual of instructions to surveyors general was pre-

red, under the direction of the Commissioner of the General Land

flice, 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-tive, 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.”

13. 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 Jands of the United States.”

14. 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.

THE GENERAL LAND OFFICE.

Skc. 32. The Commissioner of the General Land Office shall perform, under the
direction of the Secretary of the Interior, all executive duties
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. (R. S., 453.)
SEc. 35. All returns relative to the public lands shall be made to the Commissioner
Returns and accounts OF € General Land Office; and he shall have power to audit and
relative to lands. | settle all public accounts relative to the public lands; and upon
the settlement of any such accounts he shall certify the balance,
and transmit the account with the vouchers and certificate to the First Comptroller
of the Treasury for his examination and decision thereon. (R. 8., 456.)
Sec. 38. Upon the discontinuance of any surveying district the authority, powers,
Commissioner to per-and duties in relation to the survey, resurvey, or subdivision of
. form duties of surveyor- lands therein, and all matters and things connected therewith, as
general, etc. previously exercised by the surveyor-general, shall be vested in
and devolved upon the Commissioner of the Generaf, Land Office; and deputy sur-
veyors or other agents under his direction shall have free access to any field-notes,
maps, records, and other papers turned over to the authorities of any State, pursu-
ant to law, for the purpose of making copies thereof, without charge of any kind.
(R. 8., 2219, 2220.)
Approval of surveying SEC. 45. The Commissioner shall approve all contracts for the
contracts. survey of the public lands. (R. 8., 2398.)
Commissioner’s instrue-  SEC. 46. The instructionsissued by the Commissioner of the Gen-
e e pamof o gral Land Office not in conflict with law shall be deemed part of
every contract for surveying the public lands. (R. 8., 2399.)
Sec. 61. The Commissioner, under the direction of the Secretary of the Interior,
Power of Commissioner i8 authorized to enforce and carry into execution every part of the
to make regulations.  pyplic land laws not otherwise specially provided for. (R.S., 2478.)

Duties of Commissioner.
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CHAPTER THREE.

SURVEYS AND SURVEYORS.

Skc. 77. There shall be appointed by the Fresident, by and with the advice and

. . c:onfsen}t1 of the Sen:dte, a slt)xrveyor-general folr the States and Terri-

urveyors-gencral how tories herein named, embracing, respectively, one surveying dis-
and where appointed trict, namely: Louisiana,, Florida, M?x?nesotg, Kansas, Cglifgmia,
Nevada, Oregon, Nebraska and Iowa, Dakota, Colorado, New Mexico, Idaho, Wash-
ington, Montana, Utah, Wyoming, Arizona. (R.S., 2207.

Skc. 83. Every surveyor-general, while in the discharge of the
gonesldence of surveyor- duties of his office, shall reside in the district for which he is ap-
pointed. (R. 8., 2214.)

Skc. 84. Every surveyor-general shall, before entering on the duties of his office,

Bond of execute and deliver to the Secretary of the Interior a bond, with
eral ¢ Of mirveyor-gen- good and sufficient security, for the penal sum of thirty thousand

. ollars, conditioned for tﬁe faithful disbursement, according to
law, of all public moneg placed in his hands, and for the 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 the Secretary of the Interior,
for the lawful disbursement of public moneys. (R. S., 2215, 2216.)

Sec. 85. The commission of each surveyor-general shall cease and expire in four
years from the date thereof, unless sooner vacated by death, resig-
nation, or removal from office. (R. 8., 2217.)

Srkc. 86. Every surveyor-general, except where the President sees cause otherwise

to determine, is authorized to continue in the uninterrupted dis-
e o eaniio charge of his regular official duties after the day of expiration of
tion of commission. his commission and until a new commission is issued to him for
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 given by him, if recommissioned, or otherwise, for the additional time
3;212115)zy so continue officially to act, pursuant to the authority of this section. (R.S.,
Sec. 87. Whenever the surveys and records of any surveying district are completed
ransfer of papers ana /1€ SUrveyor-general thereof shall be required to deliver over to
dincontinuance of ofice the secretary of state of the respective States, including such sur-
in ase of completed sur- yeys, or to such other officer as may be authorized to receive them,
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 cease and be discontinued. (R. 8., 2218.) :
Sec. 88. In all cases of discontinuance, as provided in the preceding section, the
authority, powers, and duties of the surveyor-general in relation to
aDevolutton of powers the survey, resurvey, or subdivision of the lands therein, and all
chue of discontinnance.  matters and things connected therewith, shall be vested in and
devolved upon the Commissioner of the General Land Office.

Duration of office.

R. 8., 2219.
( Skc. 89. UZxder the authority and direction of the Commissioner of the General
Land Office any deputy surveyor or other agent of the United
e b Catares, States shall have free access to anysuch field notes, maps, records
and condition of such de- and other papers for the Eurpose of taking extracts therefrom or
v making copies thereof without charge of any kind; but no transfer
of such public records shall be made to the authorities of any State until such State
has provided by 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,
Skc. 90. Every surveyor-general shall engage a sufficient number of skillful sur-
veyors as his deputies, to whom he is authorized to administer the
e aties of murnecessary oaths upon their appointments. He shall have author-
’ ity to frame regulations for their direction, not inconsistent with
Jaw or the instructions of the General Land Office, and to remove them for negligence
or misconduct in office.
Second. He shall cause to be surveyed, measured, and marked, without delay,
all base and meridian lines through such points and perpetuated by such monu-
ments, and such other correction parallels and meridians as may be prescribed by
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law or by instructions from the General Land Office in respect to the public lands
within hlis] s(lilrveying district, to which the Indian title has ggen 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-
trict; and he shall forward copies of such plats to the Commissioner of the General
Land Office.

Fifth. He 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 he 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 days, and in no case longer than is actually
necessary; and when a surveyor-general, or any person employe§ in his office at a
regular salary, is engaged in such special service, he shall receive only his necessary
expenses in addition to his regular salary. (R. S., 2223.)

Ec. 91. Every deputy surveyor shall enter into bond, with sufficient security, for

Bondof deputy surveyor. (€ faithful performance of all surveying contracts confided to

PUlYSITTETO™ 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.)

Ec. 92. The surveyors-general, 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 that those surveys have been faithfully and correctly executed
according to law and the instructions of the surveyor-generaf. (R. 8., 2231.)

Skc. 93. The district attorney of the United States, in whose district any false,
sult on bond of depugy CTTOLIEOUS, OT fraudulent surveys have been exqcuted, gha 1, upon
surveyor; tenof. T the application of the proper survegor-general, immediately insti-

tute suit upon the bond of such deputy, and the institution of
such suit shall act as a lien upon any property owned or held by such deputy or his
sureties at the time such suit was instituted. (R. 8., 2232.)
Skc. 98. The President is authorized in any case where he thinks the public inter-
Dutles of reglsterand re. €30 T0Y Tequire it, to transfer the duties of register and receiver
ceiver performed by sur- in any district to the surveyor-general of the surveying district in
veyor-general. which such land district is located. (R. S., 2228.)

SEc. 99. The public lands shall be divided by north and south lines run according
to the true meridian, and by others crossing them at right angles,
go as to form townships of six miles square, unless where the
line of an Indian reservation, or of tracts o? land heretofore surveyed or patented, or
the course of navigable rivers, may render this impracticable; and in that case 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,

arallel lines at the end of every two miles; and by making a corner on each of such

ines 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
altematehv 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 50 made.

Fifth. Where the exterior lines of the townships which may be subdivided into
sections or half sections exceed, or do not extend six miles, the excess or deficiency

Oath of deputy surveyor.

Rules of survey.
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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 marke:l] 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 licks, salt springs, and mill-seats which come to his knowledge; all water-courses
over which the line he runs may })ass; 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 sulperintend 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 R. 8., 2395.g The bound q i .

SEc. 100. e boundaries and contents of the several sections,
of publie lande, ow as half sections, and quarter sections of the public lands shall be
certained. 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.

Becond. 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-
sponding cerners 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. 8., 2396.

Sec. 101. In every case of the division of a quarter section the line for the division

Lines of diviston of half thereof shall run north and south, and the corners and contents of
quarter sections, howrun, half-quarter sections which may thereafter be sold shall be ascer-

tained in the manner and on the principles directed and prescribed
by the section preceding, and fractional sections containing one hundred and sixty
acres or upwards shall in like manner, as nearl{ as practicable, be subdivided into
half quarter-sections, under such rules and regulations as may be {)rescribed 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 {un-
dred ams) 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. (R. S., 2397.)
Sec. 102. Whenever, in the opinion of the President, a departure from the ordinary
method of surveying land on any river, lake, bayou, or water-
svaraon rivers abe °f 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, to cause the lands thus situated to he 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. (R. 8., 2407.)
Sec. 1068. The public surveys shall extend over all mineral lands, and all subdivid-
ing of surveyed lands into lots less than one hundred and sixty
e mineral lanis 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. (R. 8., 2406.)
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
do B oniare. &t the General Land Office, and bearing date Jan. 1, 1902, the
instructions of the Cominissioner 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
rt of every contract for surveying the public lands of the United States and private
d claims. (R. 8., 2399, as amended by act approved April 26, 1902.)
Sec. 111. Contracts for tgle Isjur\tﬁ(); %f the publhc lands e(sihzlx)ll riot é)econle binding
, . upon the Uni tates until approv y the Commissioner of
m:iﬁ?c“l‘:;:l:,o;!!‘:; Vina: the General Land Office, except ?n such cases as the Commissioner
8- may otherwise specially order. (R. 8., 2398.)
Skc. 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
eamices of surveys. oW in no case exceed the maximum estab?ished by law; and, under
veying private claims instructions to be prepared by the Cominissioner, an accurate
and railroad grants to be gocount 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 Ee 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 exem?ted by law
from the payment of such cost, there shall first be paid into tﬁ?’l};‘easury of the United
States the cost of surveying, selecting, and conveying the same by the said company
or persons in interest. (R. 8., 2400; 19 Stats., 121.)
Skc. 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
pvben survey may bethe surveyor-general, and file an application therefor in writing,
ship. e “and deposit in a proper United States depository, to the credit of
the United States, asum sufficient 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 aceordance 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 subdivisional surveys. (R. S., 2401.)
Sec. 116. The deposit of money in a proper United States d?f)ository, under the
provisions of the prece(ﬁel\lg section, shall be deemed an sﬁpropri-
auneBosit for expenses of ation of the sums so deposited for the objects contemplated by
priatton, oto. PP’ that section, and the Secretary of the Treasury is authorized to
cause the sums so deposited to be placed to the credit of the proper
appropriations for the surveying service; but any excesses in such sums over and
above the actual cost of the surveys, comprising all expenses incident thereto, for
?,I!{li(éh thﬁ)y v)vere severally deposited, shall be repaid to the depositors respectively.
. 8., 2402.
Skc. 117. Where settlers make de:lposits in accordance with the provisions of sec-
Settlers’ deposits £ tion one hundred and fifteen, the amount so deposited shall go in
surveys to go in part part payment for their lands situated in the townships, the sur-
B opia- 0% 24 veying of which is paid for out of such deposits; or the certificates
’ issued 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-emption and homestead laws of the United States, and not otherwise.
é)R. S., 2403.) (See amending acts 20 Stat., 352, and 22 Stat., 327, and General Land
flice Circular of Aug. 7, 1895, 21 L. D. 77.)



14 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS.

Sec. 118. Each surveyor-general, when thereunto duly authorized by law, shall
Surve 1 o Cause all confirmed private land claims within his district to be
survey private langaccurately surveyed, and shall transmit plats and field-notes
(laims 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 Commi:ssioner. (R.’S., 2447.)
Sec. 120. Every person whoinany manner, by threat or force, interrupts, hinders, or
. prevents the surveying of the public lands, or of any private land
Denalty forinterrupting claim which has been or may i))e confirmed by the United States,
by the persons authorized 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 de ut]y sur-
Protection of surveyor veyor in the discharge of his duties in surveying the pubric ands,
by ma: A . Y
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%e offered. (R. S., 2413.)
Sec. 122. The President is authorized to appoint surveyors of public lands, who
shall explore such vacant and unappropriated landsof the United
Surveyorstoexploreand States as roduce the live-oak and -cedar timbers, and shall
serve foruse of the Xavy. select 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. (R. S., 2459.)

15. 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 an
person who shall offend against any of the provisions of this paragrap
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.

16. 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 instruec-
tions of the General Land Office, and to remove them for negligence
or misconduct in office.”

17. 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 regarded as the appointment of a deputy.
This appointment and this authority cease with the execution and
completion or other termination of such contract, which confers 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.

18. 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:

¢“Skc. 2. That the surveyors-general of the public lands of the United
States, in addition to the oath now authorized by law to he 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
aﬂf)rmation that those surveys have been faithfully and correctly exe-
cuted according to law and the 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 heen 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 ogense; 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 ou held by such deputy, or his sureties, at the time
such suit was instituted.”

19. 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 the surveyor
general. The deputy is responsible for their accuracy; and the sur-
veyor 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 Wgen 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 are required of him
only, under his contract.

20. When a deputy surveyor has completed his returns of survey
and placed them in the custody of the surveyor general for examina-
tion, his care of them and his privilege of alteration 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,
within the meaning of the statute. 1f not duly attested by oath and

.deposited for official action, the office is not justified in expending
time 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 be 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 supplemental 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. Inall 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-
}'el)lfor general their official oaths. duly subscribed and sworn to, as
ollows:

Oath prescribed by act of Congress approved May 13, 1884, to be taken by any person
elected or appointed to any office of honor or profit either in the civil, military, or naval
service of the United States (excepl the President of the United States):

I, , dosolemnl f that I will support and defend the Constitution
of the United States against all enemies, foreign and domestic; that I will bear 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 I am about to enter. So help me God.

Sworn to and subscribed before me this —— day of

, A. D., 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.

23. 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 be 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

{ (s Agroeaent, 2 , 190—, between the surveyor general
of the Unite or

, acting for and in behalf of the United States, of the
one part, and , deputy surveyor, of the other part —

Witnesseth, That the said , forand 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 1ssued 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 well, truly, and faithfully survey, mark, and establish
and that —— will 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 penaé&y of for-
feiture, and paying to the United States the sum mentioned in the annexed bond, if
default be made in any of the fore%?ing 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 actuall{ run and marked in the field, ran-
dom lines and oésets not included. The liability of this contract is limited not to
exceed dollars. :

Provided, 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

TSOn.

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:

, [8EAL.]
United States Surveyor General for

Witnesses to deputy surveyor’s signature.

Residence: .
Residence:
, [8EAL.]
United States Deputy Surveyor.
FORM OF BOND.
Know all men by these presents, that we, of , 88 principal,
and of y of y of , and
of , a8 suretieg, are held and firmly bound unto the United States

of America in the sum of dollars, lawful money of the United States, for 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 , 190-.
The condition of the above obligation is such, that if the above-bounden
, deputy surveyor, shall well, truly, and faithfully, according to the laws of

18791—02 2
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the United States, the printed manual of surveying instructions and other surveying

instructions 1ssued or which may hereafter be issued, by the Commisstoner of the

General Land Oﬁice, and to sucl{ 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 foregomg 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, sealed, and acknowledged before us:

—_ [L.s.]®
Residence: — —— [ s]
e — —— [L. 8]
Residence: — [ 8]
— — [ns]
Affidarits of sureties.
OF ,
County of , 88:
[ , 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:
eal estate, valued at $———, and consisting of *
Personal eetate valued at $—— and consisting of °
Signature:
(Post-office address: ) e
Sworn to and subscribed before me this — day of , 190-.
[sEAL.] e
orF X
County of , 88:
I, , one of the sureties on the official bond of as
do depoele 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 " .
Personal estate, valued at $————, and consisting of ¢ ——,
Signature: —_—
(Post-office address:) ——— ———.
Sworn to and subscribed before me this — day of , 190-.
[sEAL.] _—
OF
County of , 88° .
I, , do hereby certify that -, who administered the above

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 genume
In testlmony whereof, 1 have hereunto set my hand and aflixed the seal of -———

this — day of , one thousand nine hundred and — )
Certificale.
I, , hereby certify that in my opinion the sureties to the above bond

are sufﬁclent and 1 hereby approve the same.

United States Surveyor General for

s Attach an adhesive seal after each signature and covering L. S

b Here state whether city property, improved or unimproved, or improved farms, or unimproved
lands, and where situated.

e Here describe the nature of the property, whether bonds, stocks, merchandise, etc.



-,

INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 19

1. The names of the U. 8. surveyvor general, deFuty surveyor, sureties, and wit-
nesses must be written in full, and the residence of witnesses written after their sig-
natares.

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

3. The date when the surveys can be 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.

4. The rates named in any contract must not exceed those fixed by law.

5. The signatures of the surveyor general and of the deputy surveyor must each
be witnessed by two persons.

6. All erasures, mutilations, and interlineations must be avoided.

7. The bond must he dated the day it is signed by all the parties thereto, and its
execution must be subsequent to the execution of the contract.

8. The names of all the parties executing the bond, and of the witnesses thereto,
must be written in full.

9. The affidavits of sureties inust he made before some officer (preferably an officer
of the United States) duly authorized. to administer oaths and having a seal.

10. The sufficiency of sureties must be certified to by the surveyor general.

11. 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.

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

SYSTEM OF RECTANGULAR SURVEYING.

[See Plates II and III.]

24. 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.

25. 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 be 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.

26. In view of these facts, and under the provisions of section 2 of
the act of May 18, 1796, that sections of a mile square shall contain 640
acres, as nearly as may be, and also under those of section 3 of the act
of May 10, 1800, that *“in all cases where the exteriov lines of the
townships, thus to be subdivided into sections and half sections, shall
exceed, or shall not extend 6 miles, the excess or deficiency shall he
specially noted, and added to or deducted from the western or north-
ern ranges of sections or half sections in such township, accordin
#s the error may be in running lines from east to west, or from sout.
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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 plats, 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: .

"irst. 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 mieridians 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 squave,
as nearly as may be, which shall be subsequently divided into tracts of
land 6 miles square by two sets of lines, one conforming to 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.

27. 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 1I), and the specimen field notes
(page 147), pertaining to the same, will serve to illustrate the method
of running lines to form tracts 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 plat (Plate I1I). The method here presented is designed to insure
a fulY compliance with every practicabﬂ*, requirement, meaning, and
intent of the surveying laws.

28. 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 61.

29. The tiers of townships will be numhered, to the north or south,
commencing with No. 1, at the base line; and the ranges of the town-
ships, to the east or west, beginning with No. 1,at the principal merid-
ian of the system.
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30. 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.

31. 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-
cifpal meridian; thus confining the errors resulting from convergence
of meridians and inaccuracies in measurement within comparatively
small areas.

INSTRUMENTS AND THEIR ADJUSTMENTS.

32. 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. ) ,

33. 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 be 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 appearin the field notes, as evidence
that the courses were not derived from the magnetic needle.

34. 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 be made at the corner where the survey begins, or at the camp of
the deputy surveyor nearest said corner; and in all cases the deputy
will fully state in the field notes the exact location of the observing
station.

35. Deputy surveyors 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.

36. On every survey exccuted 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 thesun, 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 béfore 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.

37. 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 meridian,
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.

38. The instruments for measuring lines are the chain and pins.
Each deputy will be provided with a standard steel chain or steel ta
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 theﬁsgiu—
ning 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-
iand surveys. Distances of height or depth may be given in feet or
inches. In these details the specimen field notes are to be observed.

39. The simple conditions imperatively demanded for all accurate
measurements are specified in the chainman’s oath, {)romising 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 sufficiently
exact to stand the test of inspection by strict examiners.

40. Before chainmen are entrusted with their actual duties, they
should be exercised for practice and thoroughly instructed, under the
eye of their employer, 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 given 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.

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

42. 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 g‘o’m the blazed trees. In
early surveys, an opposite practice prevailed.

43. Due care Wilf) 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 diameter occur along a line, the required blazes
will not be omitted.

44. 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 in the low ground wken
accessible will be performed, that settlers may find their proper limits
of land and timber without resurvey.

45. 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 some 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.

46. On trial or random lines, therefore, the trees will not be blazed,
unless occasionally, from indispensable necessity, and then it wil] 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
mhay 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.

47. The terms of each act making appropriation for compensation
of surveys, allow increased pay for lines passing through lands *‘ cov-
eved witgn dense undergrowth.” The evident purpose of the increase
is to compensate the surveyor for the additional labor and delay of
cutting away brush and trees which obstruct the proper survey of the
line, and also of blazing the line as required by law.

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
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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 oris
necessary, or where blazing of timber is generally neglected, if these
conditions shall be shown by field inspection.

INSUPERABLE OBJECTS ON LINE—WITNESS POINTS.

49. 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 prolongeg across such
obstruction by making the necessary right-angle offsets (Plate I11, 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 tEe field notes.

50. 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 20 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
IT1, section 22; also Witness Points and Witness Corners, page 52.)

51. In a case where all the points of intersection with the o%stacle 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.

52. 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.

53. All marking of letters and figures should be done neatly, dis-
tinctly, and durably, using the tools best adapted to the purpose, and
keeping them in good order. These tools are the chisel and hammer
for marking stones, and the scribing-tool or gouge for surfaces 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 provided with good chisels,
to enable him to mark neatly and expeditiously, 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, ete., marked
with a cross, the letters B. O, 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 corner.

Bearing trees, blaze(? 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.

DESCRIPTIONS OF CORNERS.

56. 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 cases,
will be carefully followed by deputy surveyors in their field notes; and
their field work will strictly comply with the requirements of the
descriptions. .

57. When pits and mounds of earth are made accessories to corners,
the pits will aFways have a rectangular plan; while the mounds will have
a conical form, with circular base; and 1n all cases both pits and mounds
will have dimensions at least as great as those specified 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 field. (See Plates IV and V.)

58. Referring to the numbered paragraphs, the corners described in
“8” will be preferred to those described in either **1” or ““2”, when
corners are established in loose, sandy soil, and good bearing trees are
available; under similar conditions, the corners described in ‘‘5” and
““8” will be preferred to those described in ‘‘4” and “*7”, respectively.

59. 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 IN RETURNS.

60. Dimensions of stones, posts, and pits should for brevity be
expressed 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 10 x 8
ins.” To describe a mound, the material, the altitude, and diameter
of base will be given, as *“mound of earth 4 ft. base, 24 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 othersshould be introduced. The arrangement of lines, blanks,
spaces, numbers, and the general form of the specimen notes should
be observed: - )

A. for acres. mag. for magnetic.

a. m. ‘“ forenoon. M. C. ‘“ meander corner.
A.M.C. ‘“ aux. meander corner. mer. ‘“ meridian.

asc. ¢ ascend. mkd. ¢ marked.

astron. ‘¢ astronomical. N. “ north.

bdy. ‘* boundary. NE. ‘“ northeast.

bdrs. ‘“ boundaries. NW. ¢ northwest.

bet. ‘¢ between. obs. ‘“ observe.

B. O. ‘“ bearing object. obsn. ‘¢ observation.

B. T. ‘“ bearing tree. g m. ¢“ afternoon.

C. C. “ closing corner. ol. ‘“ Polaris.

chs. ¢ chains. Pr. Mer. *‘ principal meridian.
cor., cors.. ‘‘ corner, corners. Pt. of Tr. ‘“ point of triangulation.
COrr. ‘“ correction. } sec. ‘“ quarter section.
decl. ¢ declination. : R., Rs. ‘‘ range, ranges.
dep. ‘“ departure. red. ‘“ reduce, reduction.
desc. ¢ descend. S. ¢ gouth.

dia. ‘“ diameter. S. C. ‘¢ gtandard corner.
diff. ¢« difference. SE. ‘¢ southeast.

dist. ¢ distance. sec., secs. ‘‘ section, sections.
D. 8. ‘“ deputy surveyor. S.M.C. ¢ special meander corner.
E. ‘ east. 8q. ‘“ square.

elong. ‘¢ elongation. St. Par.  ‘‘ standard parallel.
frac. ‘¢ fractional. SW. ‘¢ gouthwest.

ft. «“ foot, feet. - T., or Tp. ‘‘ township.

G. M. ‘¢ guide meridian. Ts.,or Tps. ¢“ townships.

h., hrs. ‘“ hour, hours. temp. ‘“ temporary.

ins. ““ inches. U. C. ‘“ upper culmination.
lat. “ latitude. var.  variation. '

L. C. ‘“ lower culmination. Ww. ““ west.

lks. ‘¢ links. W. C. ‘“ witness corner.

1. m. t. ‘“ local mean time. w. corr.  ‘‘ watch correction.
long.  *‘ longitude. W. P. ““ witness point.
m. ‘“ 1ninutes. w. t. “ watch time.

AUTHORIZED FORMS AND DESCRIPTIONS OF CORNERS.

61. 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 Eis 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.

62. 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 fie’d work, and hence should not be inserted in the
official returns.

63. 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. above the natural surface of
the earth.



INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 27

STANDARD TOWNSHIP CORNERS,

[See Plates 11 and IV.]

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 con-
ners, the descriptions in paragraphs 1 and 2, if the corners therein
described are establw/wd wzllage modified as follows* Strike out *“S C
on N.” After ¢ marked ” insert the words:

“SC13NonN.,

22 E on E., and

21 E on W. face.”

When under the conditions above specified the corner described in par-
agraph 1 is established, a stake may be driven in the east pit and marked
instead of the stone, and described as cxemn plified in the last clavse of par-
agraph 6, page 28.

1. Stone, with Pits and Mound 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; pits, 30X 24X 12 ins. ) c1ossw18e on each
line, E. and W., 4 ft., and § of stone, 8 ft. dist.; and raise a mound
of earth, 5 ft. base 21} ft. high, N. of cor.

2. Stone, with Mound of Stone.
Set a — stone, — X —X — 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, fa.ces, and raise a mound of stone® 9 ft. base, 14 ft.
high, N. of cor. Pits impracticable.

3. Stone, with Bearing Trees. ,

Set a — stone, —X —X— 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; from \\hlch

A —, — ins. diam., bears N. —° K., — lks. distf.; marked ®
T13NR2ZEb3lBT
A —, — ins. diam., bears N. —° W., — lks. dist., marked

TISNR2LES36BT.

4. Post, with Pits and Mound 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., Rs. 22 and 23 E., marked

SCT 18 N on N.,

R 23 E S 31 on E., and

R22E S 36 on W. face; with 6 grooves on N., E., and W. faces;
dig pits, 30 X 24 X 12 ins., crosswise 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.

* Mound of stone will consist of not less than four stones, and will be at least 14 ft.
hl%h with 2'ft. base.
All bearmg trees will be marked with the township, range, and section in which
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 ‘)31 marked .

SCT13 Non N

R23 K 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., bears N. —© E., — lks. dist., marked
TiBNR23ES31BT.
A —, —irs. diam., bears N. —° W., — lks. dist., marked

TiSNR22ES3 BT.

6. 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 standard cor. of Tps. 13 % Rs. 22 and 23 E.; dlg
pits, 30X 24X 12 ins., crosswise on each line, N E., and W. of cor.
g ft. dist.; and raise & mound of earth, 5 ft. base, 21} ft. high, over

eposit.
n E. pitdrive a — stake, 2 ft. long, 2 ins. sq., 12 ins. in the ground,
marked

SCT18NonN.,"

R23E S 31 on K., and

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

7. Tree Corner, with Pits and Mound of Earth.

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

SCT 18 N. on N.,

R23ES31onkE., and

R22ES36on W, side, with 6 notches on N., E., and W. sides; dig
pits, 24X 1812 ins., crosswise on each line, N., E > and W. of cor. ,
ft. dist.; and raise a ‘mound of earth around tree.

8. Tree Corner, with Bearing Trees.

A —, — ins. diam., for standard cor. of Tps. 13 N., Rs. 22 and 23
E., I mark
SCT13NonN.,
R 23 ES 31 on E., and
R22E S 36 on W. side; with 6 notches on N., E., and W. sides;
from which
A —, — ins. diam., bears N. —° E., — lks. dist., marked
T18NR23ES31BT.
A —, — ins. diam., bears N. —° W., — lks, dist., marked
T13NR22ES36BT

CLOSING TOWNSHIP CORNERS.

(See Plates IV and V.]

65. When more than one-half of all the township corners are stone
corners, the descriptions in paragraphs 1 and 2, if the corners therein
described are esta 1shed, will be modified, as follo'ws Strike out ‘“C C
on S.;”. After ¢ marked” insert the words

«“CC3N on S.,

2 Won E., and

3 Won W. face.” -
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When, under the conditions above specified, the corner described in par-
agraph 1 is established, a stake may be driven in the east pit, and marked
instead of the stone, and described as exemplified in the last clause of
paragragh 6, below.

1. Stone, with Pits and Mound of Earth.

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 g.; with 6 grooves
on S., E., and W. faces; dig pits, 30X 24X 12 ins., crosswise on each
line, E. and W., 4 ft., and g of stone, 8 ft. dist.; and raise a mound
of earth, 5 ft. base, 24 ft. high, S. of cor.

2. Stone, with Mound 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.

3. 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 C Con S.; with 6 grooves on S.,
E., and W. faces; from which =

A —, — ins. diam. bears S. —© E., — lks. dist., marked

T+4NR2WS6BT.
A —, — ins. diam., bears S. —° W., — lks. dist., marked
T4NR3WS1BT.

4. Post, with Pits and Mound 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.,
Rs. 2 and 3 W., marked

CCT4Non8S.,

R2W S6onE., and

R3 W S1on W. face; with 6 grooves on S., E., and W. faces; dig
pits, 80 X 24 X 12 ins., crosswise on each line, E. and W., 4 ft., and
g. o;f post 8 ft. dist. ; and raise a mound of earth, 5 ft. base, 24 feet high,

. of cor.

5. Post, with Bearing Trees.
Set a — post, 3 ft. long, 4 ins. 8q., 24 ins. in the ground, for closing
cor. of Tps. 4 N., Rs. 2 and 3 W., marked :
CCT4Non8S.,
R2 W S6onE., and
l? i W S 1onW.face; with 6 grooves on S., E., and*W. faces; from
whic
A —, — ins. diam., bears S. —© E., — lks. dist., marked
T4NR2WS6BT. _
A —, — ins. diam., bears S. —° W., — lks. dist., marked
T4NR3WS1BT.

6. 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 closing cer. of Tps. 4 N., Rs. 2 and 3 W.; dig pits,
30 X 24 X 12 ins., crosswise on each line, S., E.,and W. of ccr., 5 ft.
dist.; and raise a mound of earth, 5 ft. base, 24 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

CCT4NonS.,

R2W S6onkE., and

R3 W S 1on W. face; with 6 grooves on S., E., and W. faces.
1. Tree Corner, with Pits and Mound of Earth.

A —, — ins. diam., for closing cor. of Tps. 4 N., Rs. 2 and 3 W, 1

mark
CCT4Non8S.,
R2W S6onkKE., and
R 3 W S1on W. side, with 6 notches on S., E., and W. sides; dig

pits, 24 X 18 X 12 ins., crosswise on each line, S., K., 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. of Tps. 4 N., Rs. 2 and 3 W., 1
mark

CCT4Non8S.,

R2WS6onkE., and .

R 3 W S 1on W. side, with 6 notches on S., E., and W. sides;
from which @ "

A —, — ins. diam., bears 8. —° E., — lks. dist., marked

T4NR2WS6BT.
A —, — ins. diam., bears S. —°© W., — lks. dist., marked
T4NR3WS1BT.
66. Connecting Lines.

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

67. RelTatz've positions of Closing Corners, Pits, Mounds, and Bearing
rees. .
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 general, the mound and one pit of a closing corner will be placed on
such * 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 illustrated on Plate V.

" 68. Positions and Dimensions of Pits of Closing Corners on irregular
boundaries.

When a closing line intersects an irregular houndary at an angle less
than 7T5%and stone-or post closing corners are established, the pit on
the boundary adjoining the acute angle-will be omitted, and tge 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 42X 36X 12 ins.; for a closing section corner it will be
30X 24X 12 ins. (See Plate V, figs. 2 and 3.)

69. Townshep or Section interfering Closing 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 ordina.rg circumstances
would be placed on the boundary, will be omitted, and the pits on the
closing lines will have their dimensions increased to 36X36X 12 ins.

(See Plate V, fig. 4, at @ and b.)

0. Lositions and Dimensions of Pits and Mounds of interfering
Closing Corners. ,

When, under the conditions stated in paragraphs 68 and 69, the cor-
ners ‘“ Mound of Earth, with Deposit anXStake 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 th»
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, 24 ft. high, will cover the deposits of both clos-
ing corners. (Sce Plate V, fig. 4, at ¢, d, and ¢.)

CORNERS COMMON TO FOUR TOWNSHIPS.
[Sec Plate IV.]

1. When more than one-half of all the corners of a townshép are stone
corners, the descriptions in paragraphs 1 and 2, of the corners therein
described are established, 'wzlll) be modified as follows: After ‘‘marked”,
insert the words o

“3 N on NE.,

2 W on SE.,

2N on SW., and

3 W on NW. face;”

1. Stone, with Pits and Mound of Earth.

Set a stone, —X—X — ins., — ins. in the ground, for cor. of
Tps. 2 and 3 N., Rs. 2 and 3 W., marked with 6 notches on each cdge;
dig pits, 24X 24X 12 ins., on each line, N., E.,and W., 4 ft., and S. of
stone, 8 ft. dist.; and raise a mound of earth, 5 ft. base, 24 ft. high,
S. of cor.

2. Stone, with Mound of Stone.

Set a — stone, —X—X— ins., — ins. in the ground, for cor. of

Tps. 2 and 83 N., Rs. 2 and 3 W., marked with 6 notches on each edge,

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—X — 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,
from which
A —, — ins. diam., bears N. —° E., — lks. dist., marked
TESNR2WS31BT. ‘
A —, — ins. diam., bears S. —° E., — lks. dist., marked
T2NR2WS6BT.
A —, — ins. diam., bears S. —~ W., — lks. dist., marked
T2NR3SWS1BT.
A —, — ins. diam., bears N. —° W., — lks. dist., marked
T3NR3WS3 BT. : A
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4. Post, with Pits and Mound 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., Rs. 2 and 3 W., marked .

T3NS 31 onNE.,

R2W S6onSE., -

T2NS1onSW., ana

R3 WS 36 on NW. face, with 6 notches on each edge; dig pits,
24X 24X 12 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, 24 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 cor. of
Tps. 2 and 3 N., Rs. 2 and 8 W., marked
T 3 N S 31 on NE.,
2 W S6onSE.,
2N S1onSW., and
IS ﬁW S 36 on NW., face., with 6 notches on each edge; from
whic
A —, — ins. diam., bears N. —° E., -— lks. dist., marked
.-T3NR2WS31BT.
A —, — ins. diam., bears S. -—° E.;, — lks. dist., marked
T2NR2WS6BT. , :
A —, — ins. diam., bears S. —~ W., — lks. dist., marked
T2NR3WS1BT.
A —, — ins. diam., bears N. —° W., — lks. dist.. marked
T3NR3WS36BT.

6. 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., Rs. 2 and 8 W.; dig pits
24X 24X 12 ins., on each line, N., S., 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 . ,

T 3N S 31on NE.,

R2 W S 6onSE.,

T2NS1onSW., and .

R 3 W S 36 on NW. face, with 6 notches on each edge.

7. Tree Corner, with Pits and Mound of Earth.

A —, — ins. diam., for cor. of Tps. 2 and 3 N.,Rs. 2 and 3 W., I
mark

T3NS 31onNE, '

R2 W S6on SE.,

T2NS1onSW., and

R 3 W S 36 on NW. side, with 6 notches facing each cardinal point;
dig pits, 24X 18X 12 ins., on each line, N.,; S., E., and W. of cor., 5 ft.
dist.; and raise a mound of earth around tree.

=) -2
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8. Tree Corner, with Bearing Trees.
A —, —ins. diam., for cor. of Tps. 2 and 8 N., Rs. 2 and 3 W,
I mark
T 3N S 31onNE.,
R2W S 6 onSE.,
T2NS1onSW., and
R 3 W S 36 on NW. side, with 6 notches facing each cardinal point;
from which
A —, — ins. diam., bears N. —~ E., — lks. dist., marked
T3NR2WS31BT.
A —, — ins. diam., bears S. —° K., — lks. dist., marked
T2NR2WS6BT.
A —, — ins. diam., bears S. —° W., — lks. dist., marked
T2NR3WS1BT.
A —, — ins. diam., bears N. —> W., — lks. dist., marked
T3NR3WS3BT.

éORNERS COMMON TO TWO TOWNSHIPS ONLY.

[See Plates IV and VIIL.]

72. When more than one-half of all the corners of a township are stone
corners, the descriptions in paragraphs 1 and 2, if the corners therein
described are estaﬁzl)is/wd, will be modified as follows:

After ‘““marked”, insert the words:

“2 N on SW., and

7 W on NW. face.”

When, under the conditions above specified, the corner described in
parai];'aplz‘l 18 established, a stake may be driven in the south pit and
marked instead of the stone, and described as exemplified in the last
clause of paragraph 6, page 3}.

1. Stone, with Pits and Mound of Earth.

Set a — stone, — X — X —ins.,— ins. in the ground, for cor. of Tps.
2and 3N, R.7TW., on W. bdy. Tp. 3 N., R. 6 W., marked with 6
notches on N. and W. edges; dig pits 30X24X12 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, 24 ft. high, W. of cor.

2. Stone, with Mound of Stone.

Set a — stone, — X — X —ins., — ins. in the ground, for cor. of Tps.
2 and 8 N., R. 7T W., on W. bdy. Tp. 3 N, l§ 6 W., marked with 6
notches on N. and W. edges; and raise a mound of stone, 2 ft. base,
14 ft. high, W. of cor. Pits impracticable.

3. Stone, with Bearing Trees.
Set a— stone, — X — X —ins.,—ins. in the ground, for cor. of Tp.
2 N.,R. 5 W.,and Tp. 3 N., R. 6 W., on N. bdy. Tp. 2 N., R. 6 VV‘?,
marked with 6 notches on N. and W. edges; from ngch
A —, ins. diam., bears N. —© E., —lks. dist., marked
T2NR5WS6BT.
A —, —ins. diam., bears N. —° W., — lks. dist., marked
T3NR6WS3 BT. i

18791—02——3
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4. Post, with Pits and Mound 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., R. 6 W., on N. bdy. Tp. 2 N., R. 6 W., marked

T2NR5WS6onNE., and

T3NRG6W S 36 on NW. face, with 6 notches on N. and W.
edges; digfpits 30X 24X 12 ins., on each line, E. and W., 4 ft., and N.
%f p?st, 8 ft. dist.; and raise a mound of earth, 5 ft. base, 2% ft. high, .

. of cor.

5. Post, with Bearing Trees.

Set a — post, 3 ft. lo‘r)x‘g, 4 ins. sq., 24 ins. in the ground, for cor. of
Tps. 2and 3 N., R. T W.,on W. bdy. Tp. 3 N., R. 6 W., marked
T2NR7TWS1onSW., and
T3 NR7 W S 36 on NW, face, with 6 notches on N. and W.
edges; from which
—, —ins. diam. bears S. —° W.,— lks. dist., marked
T2NR7TWS1BT. )
A —,— ins. diam., bears N. —° W., — lks. dist., marked
T3NR7TWS3BT.

6. Mound of Earth, with Deposit, and Stake in Put.

Deposit a marked stone (charred stake or quart of charcoal), 12 ins.
in the ground, for cor. of Tps. 2 and 3 N.,(h. 7TW., on W. bdy. Tp.
3 N., R. 6 W.; dig pits, 30X 24X 12 ins., on each line, N. and W. of
(clor., 5 ft. dist.; and raise a mound of earth, 5 ft. base, 24 ft. high, over
eposit.
n W. pit drive a —stake, 2 ft. long, 2 ins. sq., 12 ins. in the ground,
marked .
T2NRT7TWS1onSW., and
T3NRTWS36 on NW. face, with 6 notches on N. and W. edges.

7. Tree Corner, with Pits and Mound of’ Earth.

A —, —ins. diam., for cor. of Tps. 3and 4 N., R. 5 W., on E. bdy.
Tp. 4 N., R. 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

its 24 X 18X 12 ins., crosswise on each line, N. and E. of cor., 5 ft.

ist.; and raise a mound of earth, around tree.

8. Tree Corner, with Bearing Trees.
A —, — ins. diam., for cor. of Tps. 2 and 3 N., R. T W., on W. bdy.
Tp. 3 N., R. 6 W., I mark
T2NRT7TWS1onSW,, and
T3NRTWS36 on NW. side, with 6 notches facing N. and W.;
from which
A -—, — ins. diam., bears S. —° W., — lks. dist., marked
T2NRTWS1BT.
A —, — ins. diam., bears N. —° W., — lks. dist., marked
T3NRTWS36BT.
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CORNERS REFERRING TO ONE TOWNSHIP ONLY.

[See Plates IV and VIII.]

8. When more than one-half of all corners of a township are stone
corners, the descriptions in paragraphs 1 and 2, if the corners therein
described are established, will be modified as _follows: After ‘‘marked”
insert the words:

“2 N6 W. on SW. 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, und described as exemplified in the last
clause of paragraph 6, page 36.

1. Stone, with Pits and Mound of Earth. .

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; di
pits, 36X 36X 12 ins., on each line, S. and W. of stone, 3 ft. dist.; an
raise a mound of earth, 5 ft. base, 2% ft. high, SW. of cor.

2. Stone, with Mound 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, 14 ft. high, SW. of cor. Pits
impracticable.

3. Stone, with Bearing Tree.

Set a — stone, — X —X — ins., — ins. in the ground for NE. cor. of
Tﬁ. 2 N., R. 6 W., marked with 6 notches on S. and W. edges; from
which

A —, — ins. diam., bears S. —° W., — lks. dist., marked.

T2NR6WS1BT.

4. Post, with Pits and Mound 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., )

T2NR6WS1onSW., and

S 6 on NW. face, with 6 notches on S. and W. edges; dig pits,
36X 86X 12 ins., on each line, S. and W. of post, 8 ft. dist.; and raise
a mound of earth, 5 ft. base, 24 ft. high, SW. of cor.

5. Post, with Bearing Tree.

Set a — post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for SW.
cor. of Tp. 3 N., R. 6 W., marked

T3NR6 W S31onNE.,

S1onSE.,

T2NRTWS1onSW., and

S 1 on NW. face, with 6 notches on N. and E. edges; from which

A —, — ins. diam., bears N. —° E., — lks. dist., marked

T3NR6WS31BT.
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6. 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 SW. cor. of T. 3 N., R. 6 W.; dig pits, 36 X36x 12
ins., on each line, N. and E. 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 in. sq., 12 ins. in the ground,
marked

T3NR6WS31onNE.,

S 1 on SE.,

T2NRT7TWS1onSW., and -

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

7. Tree Corner, with Pits and Mound of Farth.

A —, —ins. diam., for SW. cor. of Tp. 3 N., R. 6 W., I mark
T3NR6WS31lonNE,

S 1 on SE.,

T2NRT7TWS1onSW., and

S 1 on NW side, with 6 notches facing N. and E.; dig pits, 30X 24 X 12

ins., crosswise on each line, N. and K. of cor., 5 ft. dist.; and raise a
mound of earth around tree.

8. Tree Corner, with Bearing Tree.

A —, —ins. diam., for SE. cor. of Tp. 4 N., R. 6 W., I mark
6 on NE., ) .
3NR5WS6onSE.,
6 on SW., and

4 NR6 WS 36 on NW. side, with 6 notches facing N. and W.;

from which
A —, —ins. diam., bears N. —° W., — lks. dist., marked

T4NR6WS36BT.

STANDARD SECTION CORNERS.

[See Plates IT and IV.]

4. 1. Stone, with Pits and Mound of Earth.

Set a — stone, —X—X—ins., — ins. in the ground, for standard
cor. of secs. 31 and 32, marked S C on N.; with 5 grooves on E.,
and 1 groove on W. face; dig pits, 24X 18X 12 ins., crosswise on
each line, E. and W., 3 ft., and N. of stone, 7 ft. dist.; and raise a
mound of earth, 4 ft. base, 2 ft. high, N. of cor.

2. Stone, with mound of Stone.

Set a— stone. — X — X — ins., — ins. in the ground, for stand. cor. of
secs. 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 14 ft. high, N. of
cor. Pits impracticable.

8. Stone, with Bearing Trees.

Seta — stone, -— X — X — ins., — ins. in the ground, for standard cor.
of secs. 33 and 34, marked S C on N.:; with 3 grooves on E. and W,
faces; from which

A —, — ins. diam., bears N. —° E., — lks. dist., marked

T1BNR21ES3+BT.
A —, — ins. diam., bears N. —“ W., — lks. dist., marked
TIB3NR21ES33BT.
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4. Post, with Pits and Mound 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 secs.
32 and 33, marked

SCT13NR 21 Eon N,

S 33 on E., and

S 82 on W. face, with 4 grooves on K., and 2 grooves on W. face;
dig pits, 24 X 18X 12 ins., crosswise on each line, E and W., 3 ft., and
g . of post, 7 ft. dist.; and raise a mound of earth, 4 ft. base, 2 ft. high,

. of cor.

5. Post, with Bearing Trees.
Set a — post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for standard
cor. of secs. 34 and 35, marked
SCT13NR21onN,,
S 85 on E., and .
S 34 on W. face, with two grooves on E., and 4 grooves on W. face;
from which .
A —, — ins. diam., bears N. —° E., — lks. dist. marked
T1BNR21ES3 BT.
A —, — ins. diam., bears N. —° W., — lks. dist., marked
TI3NR21ES34BT.

6. Mound of Farth, 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 secs. 33 and 34; dig pits, 24 X 18X 12
ins., crosswise on each line, N., E., and W. of cor., 5 ft. dist.; and
raise 8 mound of earth, 4 ft. base, 2 ft high, over deposit.

In E. pit drive a — stake, 2 ft. long, 2 ins. 8q., 12 ins. in the ground,
marked

SCT183NR22EonN.,

S34onE., and

S 33 on W. face; with 3 grooves on E. and W. faces.

7. Tree Corner, with Pits and Mound of Earth.

A —, — ins. diam., for standard cor. of secs. 31 and 32, I mark

SCT13NR22 Eon N,

S 32o0n E., and

S 31 on W. side, with 5 notches on E., and 1 notch on W. side; dig
pits, 18 X18x 12 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. 85 and 36, I mark

SCT13NR22EonN.,

S 36 on E., and )

S 85 on W. side, with 1 notch on E., and 5 notches on W. side;

from which

A —, — ins. diam., bears N. —© E., — lks. dist., marked
T13NR22ES36BT.

A —, — ins. diam., bears N. —° W., — lks. dist., marked
T1BNR22ES35BT.
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CLOSING SECTION CORNERS.

{See Plates IV and V.]

75. 1. Stone, with Pits and Mound of Earth.

Set a — stone, — X — X — ins., — ins, in the ground, for closing
cor. of secs. 1 and 2, marked C C on S.; with 1 groove on E., and 5

rooves on W. face; dig pits, 24 X 18 X 12 ins. crosswise on each line,
%JL and W., 3 ft., and % of stome, 7 ft. dist.; and raise a mound of
earth, 4 ft. base, 2 ft. high, S. of cor.

2. Stone, with Mound of Stone.

Set & — stone, — X — X — ins., — ins. in the ground, for closin
cor. of secs. 3 and 4, marked C C on S.; with 3 grooves on E. and W.
faces; and raise a mound of stone, 2 ft. base, 14 ft. high, S. of cor.
Pits impracticable. .

3. Stone, with Bearing Trees.

Set & — stone, — X — X — ins., — ins. in the ground, for closing
cor. of secs. 1 and 2, marked C Con S.; with 1 groove on E., and 5
grooves on W. face; from which

A —, — ins. diam., bears S. —° E., — lks. dist., marked

T4NR3WS1BT.
A —, — ins. diam., bears S.© — W., — lks. dist., marked
T4NR3WS2BT.

4. Post, with Pits and Mound 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 secs. 1
and 2, marked

CCT4NR3WonS,

S1onE., and

S 2 on W, face, with 1 groove on E., and 5 grooves on W. face; di

its, 24 X 18 X 12 ins., crosswise on each line, E. and W., 38 ft., an
§. off post, 7 ft. dist.; and raise a mound of earth, 4 ft. base, 2 ft. high,
. of cor.

5. Post, with Bearing Trees.

Set a — post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for closing
cor. of secs. 1 and 2, marked
CCT4NR3Won8S,
S1onkE., and
S 2 on W. face, with 1 groove on E., and 5 grooves on W. face;
from which
A —, — ins. diam., bears S. —° E., — lks. dist., marked
T4NR3WS1BT.
A —, — ins. diam., bears S. —° W., —Iks. dist., marked
T4NR3WS2BT.

6. Mound of Earth, with Deposit, and Stake in Pit.
Deposit a marked stone (charred stake or (1uart of charcoal), 12 ins.
in the ground, for closing cor. of secs. 8 and 4; dig pits, 24X 18X 12

ins., crosswise on each line, S., E., and W. of cor., 4 ft. dist.; and
raise u« mound of earth, 4 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

CCT4NR3WonsS.,

S3on E., and

S 4 on W. face, with 3 grooves on E. and W. faces.

7. Tree Corner, with Pits and Mound of Farth.

A —, — ins. diam., for closing cor. of secs. 1 and 2, I mark

CCT4NR3WonS.,

S1onkE., and

S 2 on W. side, with 1 notch on E., and 5 notches on W. side; dig
pits, 18X 18X 12 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. secs. 1 and 2, I mark
CCT4NR3WonS,
S1lonE., and
l? 2hon W. side, with 1 notch on E., and 5 notches on W. side; from
whic
A —, — ins. diam., bears S. —° E., — lks. dist., marked
T4NR3WS1BT.
A —, — ins. diam., bears S. —° W., — lks. dist., marked
T4NR3WS2BT.

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 one-half of all the corners in a township are stone
corners, the descriptions in paragraphs 1 and 2, if the corners therein
described are es(abgshed Jor cor. of secs. 15, 16, 21 and 22, will be mods-
feed as _follows: after ‘“ marked,” insert the words

‘“4 N on NE., and

3 W on SE. face.”

When, under the conditions above specified, the corner described in
paragraph 1 <s established, a stake may be driven in the southeast pit,
and marked instead of the stone, and described as exemplified in the last
clause of paragrapl 6, page 40.

1. Stone, with Pits and Mound of Earth.

Set a — stone, — X — X —ins., — ins. in the ground, for cor. of secs.

14, 15, 22, and 23, marked with 3 notches on S. and 2 notches on E.

edge; dig pits, 18X 18X 12 ins., in each sec. 54 ft. dist.; and raise a
mound of earth, + ft. base, 2 ft. high, W. of cor. .

2. Stone, with Mound of Stone.

"~ Set a — stone, — X — X — ins., — ins. in the ground, for cor. of
secs. 14, 15, 22, and 23, marked with 3 notches on S. and 2 notches on
E. edge; and raise a mound of stone, 2 ft. base, 14 ft. high, W. of
cor. Pits impracticable.
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3. Stone, with Bearing Trees.

Set & — stone, — X — X — ins., — ins. in the ground, for cor. of
secs. 9, 10, 15, and 16, marked with 4 notches on S., and 3 notches on
E. edge from which

A —, — ins. diam., bears N. —° E., — lks. dist., marked

TSNR2WS10BT.
A —, — ins. diam., bears S. —° E., — lks. dist., marked
T2NR2WS15BT.

A —, — ins. diam., bears S. —° W., — lks. dist., marked
T2NR2WS16BT.
A —, — ins. diam., bears N. —° W., — lks. dist., marked

T2NR2WS9BT.

4. Post, with Pit and Mound 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 secs. 15, 16,
21, and 22, marked

T2 N 815 on NE..

R2WS220nSE.,

S 21 on SW., and

S 16 on NW. face with 3 notches on S. and E. edges; dig pits,
18X 18X 12 ins., in each sec., 5% ft. dist.; and raise a mound of earth,
4 ft. base, 2 ft. high, W. of cor.

5. Post, with Bearing Trees.

Set a — post, 3 ft. long, 4 ins. sq., 24 ins. in the ground for cor.. of
secs. 25, 26, 35 and 36, marked

T2NS %5 on N E., -

R2W S 36on SE

S 35 on SW., and

S 26 on NW face, with 1 notch on S. and E. edges; from which

A —, — ins. diam., bears N. —° E., — lks. dist., marked
TSNR2WS25BT.
A —, — ins. diam., bears S. —° E., — lks. dist., marked

TINR2WS36BT.

A —, — ins. diam., bears S. —° W., — lks. dist., marked
T2NR2WS3BT.

A —, — ins. diam., bears N. —° W., — lks. dist., marked
T2NR2WS2BT.

6. Mound, with Deposit, and Stake in Pit.

Deposit a marked stone (cl ar-ed stake or quart of charcoal), 12 ins.
in the ground, for cor. of secs. 25, 26, 35 ana 36; dig pits, 18 X18x 12
ins., in each sec., 4 ft. dist.; and raise a mound of earth, 4 ft. base, 2
£t. hi h, over depo»lt
gE pit drive a—stake, 2 ft. long, 2ins. sq.,12 ins. in the ground,

marked

T 2N S 250n NE.,

R 2 W S 36 on SE.,

S 35 on SW., and

S 26 on NW. face, with 1 notch on S. and E. edges.
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7. Tree Corner, with Pits and Mound of Earth.

A—, — ins. diam., for cor. of secs. 29, 30, 31, and 32, I mark

T2N S 29 on NE.,

R 2 W S 32o0n SE.,

S 81 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 sec., 5 ft. dist.; and raise a mound of
earth around tree.

8. Tree Corner, with Bearing Trees.

A—, — ins. diam., for cor. of secs. 5, 6, 7, and 8, I mark

T2NS5o0nNE.,

R2 W S8on SE.,

S 7on SW., and .

S 6 on NW. side, with 5 notches on S. and E. sides; from which

A—, — ins. diam. bears N. —° E., — lks. dist., marked
T2NR2WS5BT.

A—, — ins. diam., bears S. —° E. lks. dist., marked
T2NR2WS8BT.

A—, — ins. diam., bears S. —° W. lks. dist., marked
T2NR2WS7BT. :

A—, —ins. diam., bears N. —° W. — lks. dist., marked
T2NR2WS6BT.

SECTION CORNERS COMMON TO TWO SECTIONS ONLY.

[See Plates IV and VIIL]

7. When more than one-half' of all the corners in a township are
stone corners, the descriptions in paragraphs 1 and 2, if the corners
therein described are established near cor. of secs. 15, 16, 21, and 22, will
be modified, as _follows:

After ‘“marked”, insert the words

“8 NonSW., and

7TWon NW. face.”

When, under the conditions above specified, the corner described in
paragraph 1 is established, a stake may be driven in the southwest 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., R. T W.)

Set a — stone, — X —X —ins., —ins. in the ground for cor. of secs.
25 and 36° marked with 5 notches on N., and 1 notch on S. edge; dig
pits 24X 24 x 12 ins., in each sec., 6 ft. dist.; and raise a mound of
earth, 4 ft. base, 2 ft. high, W. of cor.

2. Stone, with Mound of Stone. (Tp. 3 N., R. T W.)

Set a — stone, —X—X—ins., — ins. in the ground, for cor. of
secs. 15 and 22 marked with 3 notches on N. and S. edges; and raise
a mound of stone, 2 ft. base, 14 ft. high, W. of cor. Pits impracticable.

*The corner established on the range line and described in 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 VIII, Tp. 3 N., R.7 W.
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3. Stone, with Bearing Trees. (Tp. 3 N., R. TW.)
Set a — stone, —X—X— ins., — ins. in the ground, for cor. of
secs. 28 and 29, marked with 4 notcheb on E. edge; from which

A —, —ins. dlam bears N. —° E., — lks. dist., marked
T3N R TWS 98 B T.
A —, — ins. diam., bears N. —o° W., — lks. dist., marked

T3NRTWS2BT.

4. Post, with Pits and Mound 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

T 2N S 34 on NE., and

R 6 W S 33 on NW. face, with three notches on E. and 'W. edges;
dig pits 24 X 24X 12 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 W.)
Set a ——Sost 3 ft. long, 4 ins. sq., 24 ins. in the ground, for cor. of
secs. 24 and 25, marked
T3NS250nSW and
R5WS24 on NW face, with 4 notches on N , and 2 notches on
S. edge; from which
A —, — ins. diam., bears S. —° W., — lks. dist., marked
T3N R5 WS 25 BT.
A —, — ins. diam., bears N. —> W., — lks. dist., marked
T 3 NR5WS 24 BT.

6. %(Gu)nd of Earth with Deposit and Stake in Pit. (Tp. 2 N., R.

6

Deposit a marked stone (charred stake or quart of charcoal) 12 ins.
in the ground, for cor. of secs. 13 and 24; dig pits 24X 24X 12 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, ins. sq., 12 ins. in the
ground, marked

T 2 N S 24 on SW., and

R 6 W S 13 on NW. face, with 3 notches on N. and S. edges.

7. Tree Corner, with Pits and Mound of Earth. (Tp. 3 N., R.6 W.)
A —, — ins. diam., for cor. of secs. 24 and 25, I mark
T3NS 25 0nSW. and
R 6 W S 24 on NW. side, with 4 notches on N. and 2 notches on S.

side; dig pits, 18 X 18X 12 ins., in each sec., 5 ft. dist.; and raise a

mound of earth around tree.

8. Tree Corner with Bearing Trees. (Tp. 3 N.,R. T W.)

A—,— ins. diam., for cor. of secs. 22 and 27 I mark
T3 NS270on SW., and

R7W S22o0n NW. side, with 4 notches on N., and 2 notches on
S. side; from which

A—, — ins. diam., bears S. —° W., — lks: dist., marked
T3NRTWS2TBT.
A —, —ins. diam., bears N. —° W., — lks. dist., marked

TSNRTWS22BT.
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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 township are stone

- corners, the descriptions in paragraphs 1 and 2, if the corners therein
described, are estaﬁished near the place for cor. of secs. 15, 16, 21, and
22, will be modified, as follows: After *‘marked” insert the words:

“2 N 5W on NE. face;” .

When, under the conditions above specified, the corner described in par-
agraph 1 s established, a stake may be driven in the pit, and marked
instead of the stone, and described as ewemplified in the last clause of
paragraph 6, below.

1. Stone, with Pit and Mound of Farth. (Tp. 2N.,R. 5 W.)

Set a — stone, — X —X — ins., — ins. in the ground, for SW. cor.
of sec. 12, marked with 1 notch on E. edge; dig a pit, 36 X36X 12 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 Mound of Stone.

Set a — stone, —X —X—ins. in the ground, for SW. cor. of sec.
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 sec. 12, marked with 1 notch on E. edge; from which
A —, — ins. diam., bears N. —° E., — lks. dist., marked
T2NR5WS12BT.

4. Post, with Pit and Mound of Earth. (Tp. 3 N., R.5 W.)

Set a — post, 3 ft. long. 4 ins. sy., with marked stone (charred stake
or quart of charcoal), 24 ins. in the ground, for NW. cor. of sec. 10;
marked

T 3NS9onNE.

R 5 W S 10 on SE.

S 9on SW., and

S 9 on NW. face, with 5 notches on S. and 8 notches on E. edge:
dig a pit, 36X 36X 12ins., in the sec., 8 ft. dist.; and raise a mound of
earth, 4 ft. base, 2 ft. high, SE. of cor.

5. Post, with Bearing Tree. (T. 2 N., 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.,

R5 W S 13 on SE.,

S 13 on SW., and .

S 13 on NW. face, with 1 notch on E. edge; from which

A —, — ins. diam., bears N. —> E., — lks. dist., markec

T2NR5WS12BT.

6. Mound of Euarth, with Deposit, and Stake inpit. (Tp.3N.,R.5W.)

Deposit a marked stone (charred stake or quart of charcoal), 12 ins.
in the ground, for NW. cor. of sec. 10; dig a pit, 36 X36X 12 ins. in
the sec., 5 ft. dist.; and raise a mound of earth, 4 ft. base, 2 ft. high
over deposit.
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In the pit drive a — stake, 2 ft. long, 2 ins. sq., 12 ins. in the
ground, marked

T3NS 9onNE.,

R 35 W S100n SE.,

S 9 on SW., and

S 9 on NW. face, with 5 notches on S., and 3 notches on E. edge.

7. Tree Corner, with Pits and Mownd of Earth. (Tp. 2 N., R. 5 W.)
A —, — ins. diam., for SW. cor. of sec. 12, 1 mark
T 2N S 12 on NE.,
R5 W S 13 on SE.,
S 18 on SW., and
S 13 on NW. side, with 1 notch on E. side; dig a pit, 24X 24X 12
ins., in the sec., 5 ft. dist.; and raise a mound of earth around tree.

8. Tree Corner, with Bearing Trees. (Tp. 3 N., R.5 W.)

A —, — ins. diam., for NW. cor. of sec. 10, I mark

T3NS 9onNE.,

R5 W S10o0n SE.,

S 9 on SW., and

S 9 on NW., side, with 5 notches on S., and 38 notches on E. side;
from which

A —, — ins. diam., bears S. —° E., — lks. dist., marked

T3NR5WS10BT.

QUARTER SECTION CORNERS.

[See Plates IV and V.]

79. 1. Stone, with Pits and Mound of Earth.

Set a — stone, — X — X —- ins., — ins. in the ground, for } sec. cor.
marked } on N. face; dig pits, 18 X 18X 12 ins., E. and W. 'of stone,
3 ft. dist.; and raise a mound of earth, 34 ft. base, 1% ft. high, N. of cor.

2. Stone, with Mound of Stone.

Set a — stone, —X—X— ins., — ins. in the ground, for % sec.
cor. marked 3 on W. face; and raise a mound of stone, 2 ft. base, 1%
ft. high, W. of cor. Pits impracticable.

3. Stone, with Bearing Trees.
Set a — stone, — X — X — ins., — ins. in the ground, for } sec. cor.
marked $ on W. face; from which
A —, — ins. diam., bears N. —° K., — lks. dist., marked
$1S16 BT.
A —, — ins. diam., bears N. —° W., — lks. dist., marked
+S17TBT. .

4. Post, with Pits and Mound of Earth.

Set a — post, 3 ft. long, 3 ins. sq., with marked stone (charred stake
or quart of charcoal), 24 ins. in the ground, for } sec. cor. marked }
S 4 on N. face and 9 on S. face; dig pits 18 X18x12 ins., E. and W.
%f pcf>st, 3 ft. dist.; and raise a mound of earth, 3% ft. base, 14 ft. high,

. of cor.
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5. Post, with Bearing Trees.
Set a — post, 3 ft. long, 3 ins. sq., 24 ins. in the ground, for % sec.
cor., marked + S 21 on W. face aﬁﬁ 22 on E. face; from which
A —, — ins. diam., bears S. —° E., — lks. dist., marked
$4S22BT.
A —, — ins. diam., bears S. —° W., — lks. dist., marked
$1S21BT. .

6. Mound, with Deposit and Stake in Pit.

Deposit a marked stone (charred stake or quart of charcoal), 12 ins.
in the ground, for } sec. cor.; dig pits, 18 X18X12 ins., E. and W. of
cor., 4 ft. dist.; and raise a moung of earth, 3% ft. base, 14 ft. high,
over deposit. .

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

4 S 21 on N. face and 28 on S. face.

7. Tree Corner, with Pits and Mound of Earth.

A —, — ins. diam., for } sec. cor. I mark + S 7on W. side and 8 on
E. side; dig (Yits’ 18X 18%12 ins., N. and S. of cor., 4 ft. dist.; and
raise a mound of earth around tree.

8. 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., — lks. dist., marked
$+S20BT.
A —, — ins. diam., bears S. —° W., — lks. dist., marked
$S29BT.

80. Pits and Mounds of Quarter Section Corners.

On meridional lines, the pits will be dug N. and 8., 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.

81. Markings on Quarter Section Corners.

On meridional lines, the marks will be placed on the west side, and
on latitudinal lines, on the north side of the stone, post, or other corner.
82. Stakes in Pits of Quarter Section Corners.

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

STANDARD QUARTER SECTION CORNERS.

[See Plates 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
marking } or 1 S, as the case may be; such corners will be established
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, SC { 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 VIL

MEANDER CORNERS.
[See Plates III, IV, and V.]

85. 1. Stone, with Pit and Mound of Earth.

Set a — stone, —X —X —ins. —ins. in the ground for meander cor.
of fracl. secs. 26 and 35, marked

M C on E. face, with 1 groove on S. face; dig a pit 36 X36X 12 ins.,
8 ft. W. of stone; and raise a mound of earth, 4 ft. base, 2 ft. high,
W. of cor.
2. Stone, with Mound of Stone.

Set a — stone, — X —X — ins., — ins. in the ground, for meander
cor. of fracl. secs. 17 and 18, marked

M Con S. face. with 5 grooves on E. face; and raise a mound of
stone, 2 ft. base, 14 ft. high, N. of cor. Pits impracticable.

3. Stone, with Bearing Trees.
Set a — stone — X —X — ins., — ins. in the ground, for meander
cor. of fracl. secs. 26 and 35, with 1 groove on S. face, marked
M C on W. face; from which
A—, — ins., diam., bears N. —> E., — lks. dist., marked
TI5NR20ES26MCBT.
A—, —ins., diam., bears S. —° E. — lks., dist., marked
TiI5NR20ES35MCBT.

4. Post, with Pit and Mound of Eurth.

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 fracl.
secs. 19 and 20, marked ,

M Con N.,

T15Non S.,

R20E S 20 on E., and

S 19 on W. face, dig a pit, 36 X36X 12 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 fracl. secs. 25 and 26, marked

M Con N.,

T15 Non S,,

R20E S 25 on E.,and

S 26 on W. face; from which .

A —, — ins. diam., bears S. —° E., — lks. dist., marked

TI5NR20ES25MCBT.
A —, — ins. diam., bears S. —> W., — lks. dist., marked
TI5NR20ES2MCBT.

6. Mound with Deposit, and Stake in Pit.

Deposit a marked stone (charred stake or quart of charcoal) 12
ins. in the ground, for meander cor. of fracl. secs. 25 and 26; dig a
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pit, 36X 36X 12 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 .

MCon8S.,

T 15 Non'N.,

R20E S 26 on W., and

S 25 on E. face.

7. Tree Corner, with Pits and Mound of Earth.

A —, — ins. diam., for meander cor. of fracl. secs. 17 and 20, 1
mark .

MCon W,

T 15 N on E.,

R20E S 170on N., and

S 20 on S. side; dig a pit, 36X 36X 12 ins., 8 ft. E. of tree; and
raise a mound of earth, 4 ft. base, 2 ft. high, E. of cor.

8. Tree Corner, with Bearing Trees.

A —, —ins. diam., for a special meander cor. of fracl. E. and W.
halves of sec. 33, I mark

SMCon N.,

T15Non S.,

R20E S 33o0n E., and

S 33 on W. side; from which

A —, — ins. diam., bears S. —° E. — lks. dist., marked
TI5NR20ES3SMCBT.

A —, — ins. diam., bears S. —° W.. — lks. dist., marked
TI5NR20ES3SMCBT.

86. Pits and Mounds of Meander 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.

87. Markings on Meander Corners.

On all meander corners, the letters M 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
s?(rl'eam 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 principal or guide meridians, and on meridional township lines,
the letters ﬁ[ C will be placed as above directed; the township numn-
ber will be marked on tﬁe opposite side; while the praper range and
section numbers will be marked on the sides facing the eust and west
cardinal points.

On base lines or standard parallels and on latitudinal township lines,
the township and section numbers will be marked on the sides facing
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the north and south cardinal points; while the range numbers will be
placed on the side opposite the marking M C.

In all the markings provided for in this paragraph, the numbers
indicating township, range, and section, will be preceged by the initial
letters T R and S, respectively.

88. Descreptions will be modified in certain cases.

When a tree is marked for a regular meander corner, the descriptions
in paragraph 8 will be modified, as follows: strike out *“special”; in
place of “‘E. and W. halves of sec. 33”, write ‘‘secs. — and —,”; and
omit the letter S, preceding M C, in the marking on corner and
bearing trees.

The descriptions in garagraphs 1 to 7, inclusive, will be modified to
describe special meander corners, as illustrated in paragraph 8, by
writing ‘‘special” before meander cor. and S before M C when con-
ditions require the change.

89. Special Meander Corners and Auxiliary Meander Corners.

Regular meander corners are those established on standard, town-
ship, or section lines. See Plate 1V, for plans of meander corners, and
the specimen plat, Plate 111, sections 17,18, 19, 20, 25, 26, and 35, for loca-
‘tions of meander corners described in Specimen Field Notes, pages
179 and 180.

The meander corners on lines of legal subdivisions, other than
standard, township, or section lines, will be designated special meander
corners, e. g., those located on the Specimen Plat, Plate III, in sec-
tion 33.

Meander corners, not on a line belonging to the system of rectangu-
lar surveying, will be called auxiliary meander corners, e. g., the
meander corner on Diamond Rock, in section 18.

90. Meander Corners on unsafe ground will be witnessed.
When a Meander Corner falls at a point where prevailing conditions
would threaten its destruction by natural causes, a witness corner to

such meander corner will be established, as provided for in the article
Witness Corners, page 52. .

91. CORNERS ON RESERVATION OR OTHER BOUNDARIES NOT CONFORM-
ING TO THE RECTANGULAR SYSTEM.

[See Plate V.]

Stones for corners on Indian Reservation or other boundaries will
not be less than 20 ins. long, or less than 6 ins. thick, and will measure
at least one cubic foot in volume; consequently, a stone 20X 144 X 6 ins.,
will be about minimum size, and 32X 9X 6 ins., represents satisfactory
proportions. N. P. for Nez Perces (Indian Reservation), on the east,
and P. L. for Public Land (unsurveyed), on the west, applies to para-
graph 1 only.

1. Stone, with Mound of Earth.

Set a — stone, —X —X —ins., — ins. in the ground, for the 17-mile
cor., marked

NPon E, and
P Lon W. face; dig(})its 36X 36X 12 ins., E. and W. of stone, 4 ft.
dist.; and raise a mound of earth, 5 ft. base, 24 ft. high, S. of cor.



INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 49

2. Stone, with Mound of Stone.

Set a — stone, —X —X—ins., — ins. in the ground, for the 38-mile
cor., marked

38 M on NE.,

NPon NW., and

P L on SE. face, and raise a mound of stone, 3 ft. base, 2 ft. high,*
N. E. of cor. Pits impracticable.

3. Stone, with Bearing Trees.
Set a — stone, —- X —X —ins., — ins. in the ground, for the 35-mile
cor., marked
35 Mon E., .
N Pon N., and
8 W on S. face; from which -
A —, — ins. diam., bears N. —° E., — lks. dist., marked
NPIR3 MBT.
A —, —ins. diam., bears S. —° E.,* — lks. dist., marked
T6NR8WS935MBT.
A —, — ins. diam., bears S. —° W..» — lks. dist., marked
T6NR8WS83MBT. :
A —, —ins. diam., bears N. —° W., — lks. dist., marked
NPIR35 MBT.

4. Post, with Pits and Mound of Earth.

Set a — post, 8 ft. long, 5 ins. sq., with marked stone (charred stake
or quart o charcoa]), 24 ins. in the ground, for the 17 mile cor.,
marked

17T Mon S.,

NPIRonE., and

P L on W. face; dig(ints, 36X36X12 ins., E. and W. of post, 4 ft.
dist.; and raise a mound of earth, 5 ft. base ‘)1}- ft. high, S. of cor.

5. Post, with Bearing Trees.
Set a — post, 3 ft. long, 5 1ns. sq., 24 ins. in the ground, for the 35-
mile cor., marked
35 M on E.,
NPIRonN., and
T6 NR8 W S9on S.; from which
A —, — ins. diam., bears N. —° E., — lks. dist., marked
NPIR3 MBT.
A —, — ins. diam., bears S. —° E., — lks. dist., marked
T6NR8SWS9385MBT.
A —, — ins. diam., bears S. —° W., — lks. dist., marked
T6NR8WS835MBT.
A —, — ins. diam., bears N. —° W., — lks. dist., , mar ked
NPIR35 MBT.

6. Mound, with Deposit and Stake in Pit.

Deposit a marked stone (charred stake or quart of charcoal), 12 ins.
in the ground, for the 33-mile cor.; dig pits, 36X 36X 12 ins., NE. and

* The above are minimum dimensions for mounds of stone on reservation bounda-
ries.

® The bearing trees, “S. —° E.”” and “S. —° W.”” from the corner, are supposed
to stand on surveyed land, near the line between sections 8 and 9

18791—02 4
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SW. of cor., 5 ft. dist.; and raise a mound of earth, 5 ft. base, 24
ft. h1 h, over deposit.
E. pit drxve a — stake, 2 ft. long, 2 ins. sq., 12 ins. in the
ground marked ‘
33 M on SE.,
NPIRon NE., and
T6NRS8WS15o0n SW. face.

1. Tree Corner, with Pits and Mound of Earth.

A —, — ins. diam., for the 29-mile cor., I mark
29 M on E. R
NPIRonN,, and
T5NR7WS8on S. side; dig pits, 36 X36 X 12 ins., N. and S. of
%ee, 5 ft. dist.; and raise a mound of earth, 5 ft. ba.se, 2% ft. high,
of cor.

8. Tree C’orner, with Bearing Trees.

A —, — ins. diam., for the 35-mile cor., I mark

35 M on E.,

NPIRonN.,and

T6NRS8WS9on S. side; from which

A —, — ins. diam., bears N. —° E., — lks. dist., marked

PIR38 MBT.

A —, — ins. diam., bears S. —° E., — lks. dist., marked
T6NR8WS9385MBT.

A —, — ins. diam., bears S. —° W., — lks. dist., marked
T6NR8WS835MBT.

A —, — ins. diam., bears N. —° W., — lks. dist., marked
NPIR3B MBT.

9. Corner Monument of Stone, with Deposit.

Deposit a marked stone (charred stake, quart of charcoal, or vial
with record® 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 to Op 3 ft. high, over deposit; marked

SWcor NPIR on NE.,

PL—°M-—-¢ chsonbE

PL —%on SW., and

- P L on NW. face.

10. A Post for Corner Monument, with Pits and Mound of Earth.

Sect a — post, 3 ft. long, 5 ins. sq., 24 ins. in the ground, for the NW.
cor. of the Nez Perces Indian Reservation, marked

P L on SE.,

NW cor NPIRonbE

PL—“M— cbsoan and

P L—%on NW. face; dig pltb, 36 X 86 X 12ins., S. and NE. of
8 ft. dlst and raise a mound of earth, 5 ft. base, 24 t. high, SE. o or.

*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.

¢ The proper number of miles and chains, from the initial point, will be stated.

4The year in which the monument is established will be placed in the blank.
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11. A Stone for Corner Monument, with Pits and Mound 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 NP1R on SW., and

P L on NW. face; dig pits 836 X 86 X 12 ins., S. and W. of stone, 8
ft. dist. ; and raise a mound of earth, 5 ft. base, 24 ft. high, SW. of cor.

92. Modifications of descriptions.

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 t%at 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.

Part 1.—Requirements as to size and position of pits.

Size at treer 7 Size at

Kind of corner. corner. |othercorners,

Position from corner.

Standard tp.cor... 24x18x12 | 30x24x12| Across N, E.,and W.lines.

Closing tp.cor . 24x18x12 | 30x24x12 | Across E., W.,and 8. lines.
Cor.of 4 tps.. 24x18x12 | 24x24x12 | On lines N., E.,S..and w.
Cor.of 2 tps 24x18x12 | 30x24x12 | On each line.

Cor.of 1 tp. 30x24x12| 36x36x12 Do

Standard sec. cor 18x18x12 | 24x18x12 | Across E.,W,and N.lines.

Closing sec. cor .. . 18x18x12 | 24x18x12 | Across E., W.,and 8. lines.
Cor.of 4 secs....... A 18x18x12 | 18x18x12 | In each sec. NE,, etc.
Cor.of 2 secs....... . e s 18x18x12 | 24x24x12 | In both secs.

Cor.of 1 sec........ et 24x24x12 | 36x36x12 | In the sec.

Quarter sec. cor... A, 18x18x12 | 18x18x12 | On line each side.
Meander cor....... S R SR R e 36x36x12| 36x36x12| On line, rear of cor.
Onregnline....... ...l 36x36x12 | 36x36x12 | See Manual.
r
. Part 2.—Distance of pits and requirements as to mounds.
Distance of pits at— Mounds.
Kind of corner. Mound of| ... | Size (in feet). | Pposition
Post corner, earth ‘(_:l'rr[‘l‘)r T —| _ from
corner. €T Stone. | Earth, corner.
Feet. |
Standard tp.cor.......... E.and W.4 feet, N. 8 feet.... 5| 5 x24 N.
CloRIBR 1. TOr . . 2o o aao s E.and W.4 feet,S.8 feet .... 5 ‘ | & x24 8.
Cor.of 4 tps . sees----| N, E.,,and W. 4 feet, S. 8 feet. 5| | B 3 ]
COROR NS o e v oo s -3 | E.and W.4 feet, N.5 feet....| 5 | 5 x 2} Various.
Cor.of1tp .. Bleet ... 2. meess 5 | 5 x2f Do.
Standard sec.cor......... E.and W.3feet,N.7 feet....| 5 | 4 x2|N.
Closing see. cor........... E.and W.3 feet,S.7 feet ....| 1 | 4 x2|S.
Cor. of 4 secs % [ 0 (0] At 0 B, ML | 4 4 X2 | W.
Cor. of 2 sec 5 1 | 1 4 x2|W.
Cor.of1s | 5 4 x2 | Various,
Quarter sec. 4| 3L x 14 Do.
Meander cor 5 4 x2 | With pit.
On res'n line.. 5 | 5 x 24| Various.

|
|
|
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WITNESS CORNERS.

94. Witness Corners will be established in certain cases.

When the true point for any corner described in these instructions
falls where prevailing conditions would insure its destruction b
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.

95. Markings 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 be established, in all other
respects, like a regular corner, marking bearing trees with the proper
numbers for the sections in which they stand.

96. Markings 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.

97. 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.

n 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.

.98. 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 %, or 1 S, as the case may be.

If bearing trees are available as accessories to witness points, each
tree will be marked W P BT. (See ‘‘lnsuperable objects on line—
Witness Points,” page 24.) )

MISCELLANEOUS.

99. Corners on Rock in place, or on Boulders.

When a corner falls on rock in place, or on a 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 available. Owing to the difficulty of identify-
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ing the corner coming upon a flat rock in place, when only a cross is
cut thereon, it is imperative that some adequate witness be used and
marked. :

100. Location of Mounds.

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.
101. Mounds of Stone, covered with Furth.

In a case where pits are practicable and the deputy prefers raising a
mound of stone, or a 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 around the corner stone, but separate. When
stones are necessary to hold the corner stone upright and firm, they
should be'in addition to the witness mound, and not a part of it.

102. 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 bearing trees referring to the
closing corners on said lines, will be locateg 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 houndary, not conforming to
the system of rectangular surveying.

103. 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. Inthe
surveys of 50 or 60 years ago, corners were often witnessed by trees 8
or 10 chains distant, with great advantage to subsequent retracements.
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In case the prescribed number of trees can not be found within
racticable distance, the deputy will state in his field notes, after
escribing those marked, ‘“ no other trees within limits,” and add ‘“dig

pits — X — X —ins.,” ete., or *‘ raise a mound of stone, — ft. base,
— ft. high, — of cor.,” as prevailing conditions may require.

104. Bearing trees, being important accessories to the corners, will
have their exact bearings from the true meridian taken with the instru-
meht used 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.

105. 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 llf)atters 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 aYFﬁgures 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.

106. 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.

107. 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.

108. 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.

109. Marks 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 be used for all markings.

110. Orientation of Corners.

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 reservations and private land claims, which will be set
squarely on line.

111. Suze of Posts, Mounds, ete.

The sizes of wooden posts, mounds, and pits, noted in the foregoin
descriptions, will be regarded as minimum, and their dimensions wiﬁ
be inc(xiea,sed whenever practicable, except as to height of posts out of
ground. .
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112. Corner Materials.

In establishing corners, the first preference will be given to durable
stones when obtainable; then, posts: and lastly, mounds with stake

in pit.
&’ood of a perishable nature will not be used for posts or stakes.

118. Instructions to be 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 use of his
assistants.

INITIAL POINTS.

114. 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.

115. 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.

BASE LINE.

116. 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 impor-
tant lines.

117. 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.

118. 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 thercfore 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 error of collimation.

119. 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 hefore proceeding with the survey. Alloperations
will be fully described in the field notes.

120. 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.

121. 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 ground, or 25 links on mountainous surface, the true
distance will be found by careful re-chaining by one party or both.

122. The deputy will be present when each corner is thus established,
and will recorg 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.

123. 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 bedirected 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 Witﬁ
in every particular.

124. Inaddition 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.
eral 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.

125. 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. (See page 55.)

126. Where standard parallels have been placed at intervals of 30
or 36 miles, regardless of existing 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.)

128. 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 closing
corners.

129. Where guide meridians have been improperly placed at inter-
vals greatly exceeding the authorized distance of 24 miles, and standard
lines are required t/o%imit 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 EXTERIORS.

130. 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.

131. 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.

182. Should it happen, bowever, 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 remeasured 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.

133. 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.

184. In cases where impassable obstacles occur and the foregoin
rules can not be complied with, township corners will be establishe
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. Inextending 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 or south, as the case may be. Allowance for the convergency
of meridians will be made whenever necessary.

METHOD OF SUBDIVIDING.

185. 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 be 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.

136. 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 from 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 for Convergency within a Tounship.

Correction to be applied to bearing of range lines
. at a distance of—
Latitude.

1mile. | 2 miles. | 3 miles. | 4 miles. | 6 miles.
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Frample.—Latitude, 47°. Range line bears N. 0¢ 2’ 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.

187. 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 chains the corner for sections 25, 26, 35, and 36.

138. 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.

139. 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.

140. 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.

141. 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, ete. '

142. 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 and the north bound-
ary of the township.

If however, 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® 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.

143. 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. -

144. 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 be 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 exception 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.

145. 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 07360%0728 in which it s sibuated, and fractional true lincs will
be run vn a similar manner.

146. The deputy is not required to complete the survey of the first
range of sections from south to north before commencing 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.®

147. 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 be 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

2 See Table X1 and rules, pages 118 and 119.
*See Plate I1I, between sections 7 and 18, and 17 and 20.
¢See Plate III, between sections 8 and 17.
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to lavl;;:a on the extreme tier or range of quarter sections, as the case
may be.

148. 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 bas 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 11, figs. 3, 4, and 5.)

149. 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 measurementsand 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 cornersand 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 arcas
will be thrown against the irregular east boundary.

150. When the proper point for the establishment of a township or
section corner is inaccessible,and a witness corner can be 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
establishe({ and the half miles upon which they stand will be recog-
nized as surveyed lines.

The witness corner will be 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.

151. Where imFassable 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

lace 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
chainds. Such quarter sections thus marked may be platted as sur-
veyed.

152. Where a large or desirable tract 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 least
once in each township.
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MEANDERING.

153. 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 cages. 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
otﬁer irregular lines, as the latter are strict boundaries.

154. 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 U. 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.

155. 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

rinciples governing the use and purpose of meandering shores, in its
elclision in a noted case (R. R. Co. ». gchurmeier, 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 preparin% 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, is 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.

156. 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.

157. Navigable rivers, as well as all rivers not embraced in the class
denominatef ‘“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 which are less than three chains wide and which are so deep,
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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.

158. Shallow streams, without any well-defined channel or perma-
nent banks, will not be 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 boun£u‘y line, and take the bearing
and measure the length of each course, from the beginning corner to
the next meander corner.

159. 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 1n field notes of meanders.

160. 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.

eander lines will be examined in the field as well as rectangular
lines, before acceptance. :

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

162. 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.

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

164. The meanders of all lakes, navigable bayous, and deep ponds
of the area of twenty-five acres and upwards, will be commenced at a
meander corner and continued, as above directed for navigable streams;
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.

165. All streams falling into the river, lake, or bayou will bhe 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 be
noted, with intersections to their upper 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.

166. To meander a lake or deep pond lying entirely within the
boundaries of a section, two lines will be 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.

168. 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.

169. 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.

170. 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 meanders of the island will be initiated.

171. 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.

172. 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 méanders of each fractionanection separately;. following,
and composing a part of such notes, will be given a description of the
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 INTERSECTED BY THE LINE OR IN
ITS VICINITY, TO BE NOTED.

173. 1. The precise course and length of every line run, noting all
necessary offsets therefrom, with the reason for making them, and
method employed.
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2. 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.

3. The kind of materials of which corners are constructed.

4. Trees on line. The name, diameter, and distance on line to all
trees which it intersects.

5. 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, begins to descend,
and reaches the foot of all remarkable hills and ri(fges, 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 near
which they are situated. Also, distance to and across large ravines,
their depth and course.

6. 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 navi-
gable streams, their width will be ascertained between the meander
corners, as set forth under the proper head.

7. Theland’s surfuce—whether level, rolling, broken, hilly, or moun-
tainous.

8. The soil—whether rocky, stony, sandy, clay, etc., and also whether
first, second, third, or fourth rate.

9. Timber—the several kinds of timber and undergrowth, in the
order in which they predominate. -

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

11. Springs of water—whether fresh, saline, or mineral, with the
course of the streams flowing from them.

12. Lakesand ponds—describing their banks and giving their height,
and whether it be pure or stagnant, deep or shallow.

13. 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.

14. 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; alsosalt springsand 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.

15. Roads and trails, with their directions, whence and whither.

16. Rapids, cataracts, cascades, or falls of water, with the estimated
height of their fall in feet.

17. Precipices, caves, sink holes, ravines, remarkable crags, stone
quarries, ]egges of rocks, with the kind of stone they afford.

18. Natural curiosities, interesting fossils, petrifactions, organic
remains, etc.; also all ancient works of art, such as mounds, fortifica-
tions, embankments, ditches, or objects of like nature.
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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.

174. 1f 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.

175. 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.

176. 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.

177. 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.

178. Eachlatitudinal section line, except in a fractional east or west
range of sections, shall be within 50 links of the actual distance estab-
lished o