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DEPARTMENT OF THE INTERIOR,
GENERAL LAND OFFICE,
Washington, D. C., June 30, 1894.
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.

All directions in conflict with these instructions are hereby abrogated.

In all official communications, this edition will be known and referred
to as the Manual of 1894, :

) Very respectfully,

S. W. LAMOREUX,
: Commissioner.

To SURVEYORS GENERAL OF THB UNITED STATES.
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MANUAL OF SURVEYING INSTRUCTIONS.

HISTORY OF LEGISLATION FOR SURVEYS.

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

Hon. THOS. JEFFERSON, Chairman .............. Virginia.

Hon. HUGH WILLIAMSON .. ..o uieeininnaennnn. North Carolina.
Hon. DAVID HOWELL .. . e iee i eeeenn. Rhode Island.
Hon. ELBRIDGE GERRY -« ..o viiintinieecnannnn. Massachusetts.
Hon, JACOB READ. ... ..o South Carolina.

On the 7th of May, 1784, this committee reported ¢“An ordinance for
ascertaining the mode of locating aund disposing of lands in the western
territory, and for other purposes therein mentioned.” This ordinance
required the pubiic lands to be divided into ¢ hundreds ” of ten geograph-
ical miles square, and those again to be subdivided into lots of one mile
square each, to be numbered from 1 to 100, commeneing in the north-
western 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 1 to 49. * * *
And these sections shall be subdivided into lots of 320 acres.” This is
the first record of the use of the terms ¢ township” and ¢ section.”

May 3, 1785, on motion of Hon. William Grayson, of Virginia, sec-
onded 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 complete;
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 sec-
tions of 1 mile square. At that date a motion to amend was inade,
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 townships 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 is usually styled ¢ The
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~ Seven Ranges.” TIn 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 from
south to north in each tier to No. 36 in the northicest corner of the town-
ship, as shown in the following diagram:

36 | 30 24‘18{12i6

35|29 | 23 | 17 1115

3428|2216 10‘4
33027 21 15| 9 | 3
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The surveys were made under the direction of the Geographer of the
United States.

The act of Congress approved May 18, 1796, provided for the appoint-
ment of a surveyor general, and directed the survey of the lands north-
west of the Ohio River, and above the mouth of the Kentucky River,
“in which the titles of the Indian tribes have been extinguished.”
Undér this law one half of the townships surveyed were subdivided into
sections “by running through the same, each way, parallel lines at the
end of every two miles, and by making a corner on each of said lines

" at the end of every mile,” and it further provided that ¢ the sections
shall be numbered, respectively, beginning with the number one in the
northeast section and proceeding west and east alternately, through
the township, with progressive numbers till the thirty-sixth be com-
pleted.” This method of numbering sections, as shown by the following
diagram, is still in use:

ESEREAR

T8 (9 10’11 12

|
18 117 |16 | 15 | 14 | 13

19 20 21 22 23

301‘29 98 | 27 26| 25

31532;33 3435 | 36

The act of Congress approved May 10, 1800, required the ¢ townships
west of the Muskingum, which * * * are directed to be sold in
quarter townships, to be subdivided into half sections of three hundred
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and twenty acres each, as nearly as may be, by running 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 corners, at the dis-
tance of each half mile, on the lines running -from east to west, and at
the distance of each mile on those running from south to north, * * *
And the interior lines of townships intersected by the Muskingum,
and of all the townships lying east of that river, which have not been
heretofore actually subdivided into sections, shall also be run and
marked. * * * And in all cases where the exterior lines of the
townships thus to be subdivided into sections or half sections shall
exceed, or shall not extend, six iles, the excess or deficiency shall
be specially noted, and added to or deducted from the western and
northern ranges of sections or half sections in such townships, accord-
ing as the error may be in running the lines from east to west or from
south to north.” - :

The act of Congress approved February 11, 1805, directs the subdi-
vision of the public lands into quarter sections, and provides that all
the corners marked in the public surveys shall be established as the -
proper corners of sections, or subdivisions of sections, which they were
intended to designate,and that corners of half and quarter sections not
marked shall 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 actually run and marked * * * shall be
established as the proper boundary lines of the sections or subdivisions
for which they were intended; and thelength of such lines as returned
by * * * thesurveyors * * * ghall beheld 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 cerresponding corners have been or can be
fixed, the said boundary line 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.” . , . ’ .

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 Geheral Land Office, 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 superintend,
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.”

The act of Congress approved April 24, 1820, provides for the sale of
public lands in half quarter sectigns, and requires that “in every case
ofthe division of a quarter section the line for the division thereof shall-
ran 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
a8 may be prescribed by the Secretary of the Treasury; but fractional
sections eontaining less than 160 acres shall not be divided.”

The act of Congrgss approved May 24, 1824, provides ¢ That when-
ever, in the opinion df the President of the United States, a departure
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trom the ordinary mode of surveying land on any river, lake, bayou, or
water course would promote the public interest, he may direct the sur-
veyor general in whose district such land is situated, and where the
change is intended to be made, under such rules and regulations as the
President may prescribe, to cause the lands thus situated to be surveyed
in tracts of two acres in width, fronting on any river, bayou, lake, or
water course, and running back the depth of forty acres.”

The act of Congress approved May 29, 1830 (secs. 2412, 2413, R. 8.),
provides for the fine and ‘imprisonment of any person obstructing the
survey of the public lands, and for the protection of surveyors, in the
discharge of their official duties, by the United States marshal, with
sufficient force, whenever necessary.

‘The act of Congress approved April 5, 1832, directed the subdivision
of the public lands into quarter quarters; thatin every case of the divi-
sion of a half quarter section the dividing line should run east and west;
and that fractional sections should be subdivided under rules and regu-
lations prescribed by the Secretary of the Treasury. Under the latter
provision the Secretary directed that fractional sections 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 containing the quantity of a quar-
ter quarter section, as nearly as practicable, 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 subdivision, as are also the areas of the quar-
ter quarters and residuary fractions.

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

The act of Congress approved July 4, 1836, provided for the reorgan-
ization of the General Land Office, and that the executive duties of said
office ¢shall be subject to the supervision and control of the Commis-
sioner of the General Land Office under the direction of the President
of the United States.” ‘The repealing clause is, ¢ That such provisions
of the act of the twenty-fifth of April, in the year one thousand eight
~ hnndred and twelve, entitled ‘An act for the establishment of a General
Land Office in the Department of the Treasury,” and of all acts amend-
atory thereof, as are inconsistent with the provisions 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 mat-
ter of fact, the Secretary of the Treasury still had supervisory control, for
the act of Congress approved March 3, 1849, by which the Department
of the Interior was established, provided, ¢That the Secretary of the
Interior shall perform all the duties in relation to the General Land
Office, of supervision and appeal, now discharged by the Secretary of
the Treasury * * *” By this act the General Land Office was
transferred to the Department of the Interior, where it still remains.

In 1855 a manual of instructions to surveyors general was prepared,
under the direction of the Commissioner of the General Land Oftice, by
John M. Moore, then principal clerk of surveys, and the act of Congress
approved May 30, 1862 (sec. 2399, R. 8.), provided * That the printed
manual of instructions relating to the public surveys, prepared at the
General Land Office, and bearing the date February twenty-second,
eighteen hundred and fifty-five, the instructions of the Commissioner
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of the General Land Office, and the special instructions of the surveyor
general, when not in conflict with said printed manual or the instruc-
tions of said Commissioner, shall be taken and deemed to be a part of
every contract for surveying the public lands of the United States.” -

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

The following comprises so much of the general laws relating to the
survey of the public domain as it is deemed necessary to incorporate
in this volume, reference being made by chapter and section to the cod-
ification of the Public Land Laws, prepared pursuant to acts of Con-
gress approved March 3, 1879 and June 16, 1880, and by section num-
ber 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 . .. . commissioger. -
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 a1 grants of land under the
authority of the Government. (R. 8., 453.)

SEC. 36. All returns relative to the public lands shall be made to the Commissioner
of the General Land Office; and he shall have power to audit and
settle all public accounts relative to the public lands; and upon et sod sccounts rel-
.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.) .

Skc. 38. Upon the discontinuance of any surveying district the authority, powers,
and duties in relation to the survey, resurvey, or subdivision of o
lands therein, and all matters and things connected therewith, a8 iaues of secveror orrony
previously exercised by the surveyor-general, shall be vested in et .
and devolved upon the Commissioner of the General 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.) .

SEc. 45. The Commissioner shall approve all contracts for the .p,roval of surveying con-
survey of the public lands. (R.S., 2398.) . tracts.

SEec.46. The instructions issued by the Commissioner of the Gen- gommissioner's instructions
eral Land Office not in conflict with law shall be deemed part of jeemeéd part of contract for
every contract for surveying the public lands. (R.8.,2399.)

SEC. 61. The Commissioner, under the direction of the Secretary of the Interior,
is authorized to enforce and carry into execution every part of the power of Commissionerto
publicland 1aws not otherwise specially provided for. (R. 8., 2478, ) make regulations,

CHAPTER THREE.
SURVEYS AND SURVEYORS.

8ec. 77. There shall be appointed by the President, by and with the advice and
cousent of the Senate, a surveyor-general for the States and Terri-
tories herein named, embracing, respectively, one surveying dis- _g::e‘?l:;::xr-l- how and
trict, namely: Louisiana, Florida, Miunesota, Kansas, California, ’
Nevada, Oregon, Nebraska and lowa, Dakota, Colorado, New Mexico, Idaho, Wash-
ington, Montana, Utab, Wyoming, Arizona. (R.S.,2207.)

gxc. 83. Every surveyor-general, while in the discharge of the )
duties of his office, shall reside in the district for which he is ap- , Jeidevee of surveyor-gen
pointed. (R.S8.,2214.)
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SEC. 84. Everyaurveyor-general shall, before entering on the duties of his office,
Bondof surveyor-seneral.  @Xecute and deliver to the Secretary of the Interior a bond, with
good and sufficient security, for the penal sum of thirty thousand dollars, condi-
tioned for the faithful disbursement, according to law, of all public money placed in
his hands, and for the faithful performance of the duties of his office; and the Presi-
dent has dYscretionary authority to require a new bond and additional security,
nunder the direction of the Secretary of the Interior, for the lawful disbursement of
public moneys. (R. 8., 2215, 2216.) :

SEC. 85. The commission of each surveyor-general shall cease and expire in fonr

Duration of office. years from the date thereof, unless sooner vacated Ly death, resig-~
nation, or removal from office. (R. 8., 2217.)
SEc. 86. Every surveyor-general, except where the President sees cause otherwise
to determine, is anthorized to continue in the uninterrupted dis-
pContinasnce of duties snd charge of his regular official duties after the day of expiration of
mission, | his commission and until & 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
he may so continue officially to act, pursuant to the authority of this section. (R.
8., 2222,
" SEC. 821. Whenever the surveys and records of any surveying district are complete:l
the surveyor-general thereof shall be required to deliver over to
Transfor of papers and dis- the secretary of state of the respective States, including such sur-
Fempleted mrveys. ¢ veys, or to such other officer as may beauthorized to receive them,
all the field-notes, maps, records, and other f&pers appertaining to
land titles within the same; and the office of surveyor-general in every such district
shall thereafter cease and be discontinued. (R.S.,2218,)
Sc. 88. In all cases of discontinuance, as provided in"the preceding section, the
authority, powers, and duties of the surveyor-general in relation to
yPerclution _of powers the survey, resurvey, or subdivision of the lands therein, and all
of discontinunnce. matters and things connected therewith, shall be vested in and
s 2219 devolved upon the Commissioner of the General Land Office. (R.
., 2219.)
SEC. 89. Under the authority and direction of the Commissioner of the General
Land Office any deputy surveyor or other agent of the United
orhree nocess to public rec States shall have free access to any such field-notes, maps, records,
condition of such delivery, and other papers for the purpose of taking extracts therefrom or
making copies thereof without chargeof 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-keepiug of suchpublic records, and for
‘3121;0 alzlgﬂv:a)nce of free access thereto by the authorities of the United States. (R.S.,
) . .
SEc. 90. Every surveyor-general shall engage a sufficient number of skillful sur- -
) veyors as his deputies, to whom he is authorized to administer the
orogneral duties of surver- necessary oaths upon their al;lpoiutments. He shall have author-
ity to frame regulations for their direction, not inconsistent with
law or the instructions of the General Land Office, and to remove them for negligence
or 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 monuments,
and such other correction parallels and meridians as may be prescribed by law or by
instructions from the General Land Office in respect to the public lands within his
sm:v](;y(ilng district, to which the Indian title has been or may be hereafter extin-

uished.
& Third. He shall cause to be surveyed all private land claims within his distriet,
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 Commisioner of the General
Land Office.

Fifth. He shall, so far as is compatible with the desk duties of his office, occasion-
ally insgect 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 beallowed ;
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,
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and five dollars a day during the examination in the field; bnt such examination
shall not be protracted beyond thirty days, and in no case longer than is actually
necessary; and when asurveyor-general, or any person employed 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.)

SEC. 91. Every deputy surve{or shall enter into bond, with sufficient security, for
the faithful performance of all surveying contracts confided to
him; and the penalty of the bond in each caseshall be double the Bord of deputy surveyor.
estimated amount of money accruing under such contract, at the rate per mile stipn-
lated to be paid therein. The sufficiency of the sureties to all such bonds shall be
approved and certitied by the proper surveyor-general. (R. 8., 2230.)

SEcC. 92. The surveyors-general, in addition to the oath now authorized by law to
be administered to deputies on their appointment to office, shall re- ‘
quire each of their deputies, on the return of his surveys, to take
and subscribe an oath that those surveys have been faithfully and correctly executed
according to law and the instructions of the surveyor-general. (R. 8., 2231.)

Skc. 93. The district attorney of the United States, in whose district any false,
erroneous, or fraudulent surveys have been executed, shall, upon suitonbond of deputy sur-
the application of the proper surveyor-general, immediately insti- vevor; lien of.
tute suit upon the bond of such deputiy, 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.) : i

SEC. 98. The President is authorized in any case where he thinks the public inter-
est may require it, to transfer the duties of register and receiver = . = -
in any district to the surveyor-general of the surveying district in ceiver performed by survey.
which such land district is located. (R. S., 2228.) or-general.

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, Rules of survey.
80 a8 to form townships of six miles square, unless where the line of an Indian reser-
vation, or of tracts of land heretofore surveyed or patented, or the course of naviga-
ble 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, cantaining, as nearly as
may be, 8ix hundred and forty acres each, by running through the same, each way,
rarallel 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
alten;a:e}ly through the township with progressive numbers till the thirty-six be
completed.

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

Fifth. Where the 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:
shall be specially noted, and added to or deducted from the western and northern -
ranges of sections or half sections in such townships, according as the error may be
in running the lines from east to west, or from north to south ; the sections and half
sections bounded on the northern and western lines of such townships shall be sold
as containing only the quantity expressed in the returns and plats, respectively,
and all others as containing the complete legal quantity.

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

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

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

Oath of deputy surveyor.
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8Ec. 100. The boundaries and contents of the several sections, half sections, and

Boundaries and contents of qUAIter sections of the public lands shall be ascertained in con-
public lands, how ascertaived. formity with the following principles:

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

Second. The boundary lines, actually run and marked in the surveys returned by
the surveyor-general, shall be established as the proper boundary lines of the sec-
tions or subdivisions for which they were intended, and the length of such lines as
returned shall be held and considered as the true length thereof. And the boundary
lines which have not been actually run and marked shall be ascertained by running
straight lines from the established corners to the opposite corresponding corners;
but in those portions of the fractional townships, where no such ogpomte corres-

onding corners have been or can be fixed, the boundary lines shall be ascertained
By rupning from the established corners due north and south or east and wost 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. (R. 8., 2396.)

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

- thereof shall run north and south, and the corners and contents of
qvrnes of diviicn of 221 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 nearly as practicable, be subdivided into
half quarter-sections, under such rules and regulations a8 may be prescribed by the
Secretary of the Interior, and in every case of a division of a half-quarter section,
the line ‘gor the division thereof shall run east and west, and the corners and contents
of quarter-quarter sections, which may thereafter be sold, shall be ascertained, as
nearly as may be, in the manner and on the principles directed and prescribed by the
section preceding; and fractional sections containing fewer or more than one hun-
dred and sixty acres shall in like manner, as nearly as may be practicable, be sub-
divided into quarter-quarter sections, under such rules and regulations as may be
prescribed by the Secretary of the Interior. (R.S.,2897.)
SEC. 102. Whenever, in the opinion of the President, a doﬁartnre from the ordinary
e method of surveying lund on anyriver, lake, bayou, or water-course
vegariance inshape of s 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 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; which tracts of land so surveyed shall be
offered for sale entire, instead of in half-quarter sections, and in the usnal manner,
und on t)ag same terms in all respects as the other public lands of the United States.

R. 8., 2407.
¢ SEc. 106. )The public surveys shall extend over all mineral lands, and all subdivid-

ing of surveyed lands into lots less than one hundred and sixty
vef::;’;‘j‘;;ingf_,';';'ﬂ:_ v 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

domvbne Instrnctions 10 b at the General Land Office, and bearing date June thirtiet]l)n, eight-

een hundred and ninety-four, the instructions of the Commis-

sioner of the General Laud Office, and the special instructions of the surveyor gen-

eral, when not in conflict with such printed manual, or the instructions of said

Commissioner, shall be taken and deemed to be part of every contract for surveying

the public lands of the United States and private land claims. (R. 8., 2399, as
amended by act approved August 15, 1894.)

8Ec. 111. Contracts for the survey of the public lands shall not become binding

upon the United States until approved by the Commissioner of

nﬁﬁ:‘l'-':d‘: ﬂe:m;{:'“t e General Land Office, except in such cases as the Commissioner

! " may otherwise sgecia]ly order. (R.S., 2398.)

SEc. 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

..‘»Pﬁﬁ'a‘:‘ ot ot :‘,,":,:",, in no case exceed the maximum established by law; and, under

ing private claims and rail- ingtructions to be prepared by the Commissioner, an accurate

e refuaded gocount shall be kept by each surveyor-general of the cost of sur-
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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 sach private claim,
nor shall any copy of such surveg be furnished, until the cost of survey and plattin
has been paid into the Treasury {’the claimant or other party; and before any lan
granted to any railroad company by the United States shall be conveyed to such
company or any persons entitled thereto, under any of the acts incorporating or
relating to said company, unless such company is exempted bz law from the pay-
ment of such cost, there shall first be paid into the Treasury of the United States the
cost of surveying, selecting, and conveying the same by the said company or persons
in interest. (R. 8., 2400; 19 Stats., 121.) .

SEc. 115. When the settlersin any township, not mineral or reserved by Government,
desire a survey made of the same, under the authority of the sur- wuen aarver may be had
veyor-general, and file an application thereforin writing, and de- bysettiersin twwnebip.
posit in a proper United States depository, to the credit of the United States, a sum
sufficient to pay for such survey, to%ether 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 givenhim by the Commissioner of the (gen-
eral Land Office, and in accordance with law, to survey such township and make
return thereof to the general and proper local land office, provided the township so
proposed to be surveyed is within the range of the regular progress of the public
surveys embraced by existing standard lines or bases for the township and subdi-
visional surveys. (R.S., 2401.) )

SEc. 116. The deposit of money in a Broper United States depository, under the
provisions of the preceding section, shall be deemed an appropria-
tion of the sums so deposited for the objects contemplated by that  Devosit for ezpenses ot
section, and the Secretary of the Treasury is authorized to cause priavos, ote = = "™
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, comFrising all expenses incident thereto, for
wl?igh 1;2};35 ;vere severally deposited, shall be repaid to the depositors respectively.
(R.8,, R i

SEC. 117. Where settlers make deposits in accordance with the provisions of sec-
tion one hundred and fifteen, the amount so deposited shall go in
part payment for their lands situated in the townships, the sur- Settlers’ depoeits for wur.
veying of which is paid for out of such deposits; or the certificates of lauds, and sre sssiguable.
issued for such deposits may be assifned by indorsement and.be
received in payment for any public Iands of the United States entered by settlers
nndgr ﬂ214°0 r)e;emption and homestead laws of the United States, and not otherwise.
(R. 8., X

S8Eec. 118. Each surveyor-general, when thereunto duly authorized by law, shall
cause all confirmed private land claims within his district to be
accurately surveyed, and shall transmit plats and.field-notes Survesorrgeneraltosursey
thereof to the Commissioner of the General Land Office for his fonirmed, stc.
approval. When publication of such surveys is authorized by
law, the gro'ot‘ thereof, together with any objections properly filed, and all evidence
submitted either in support of or in opposition to the approval of any sach survey,
shall also be transniitted to said Commissioner. (R.S.,2447.)

SEc. 120. Every person who in any manner, by threat or force, interrupts, hinders, or
prevents the surveying of the gt:blic lands, or of any private land ) .
claim which has been or may be confirmed by the United States, ,,feuity @r interrapting
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. 8.,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{lutf sur- )
veyor in the discharge of his duties in surveying the public lands, , Prytection of surveyar by
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 survc:ivor
with sufficient force to protect such officer in the execution of his duty, and to
remove force should any be offered. (R. S., 2413.)

8Ec. 122, The President is authorized to appoint surveyors of public lands, who
shall explore such vacant and unapé)ropriated lands of the {Tnited ’

States a8 produce the live-oak and red-cedar timbers, and shall  Surveyors to explore and
select such tracts or portions thereof, where the principal growth serve for use of the Navy.
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

*See amendin gsa;cts, 20 Stat., 352, and 22 Stat., 327, and General Land Office Circu-
lar of June 24, 1885,
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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. 8,,2459.)

APPOINTMENT OF DEPUTY SURVEYORS.

1. Sec. 2223, U. 8. Revised Statutes, provides that ¢ Every surveyor
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 regula-
tions for their direction, not inconsistent with law or the instructions of
the General Land Office, and to remove them for negligence or mis-
conduct in office.”

Each surveyor general should exercise great care in the appoint-
ment of deputy surveyors, and should thoroughly satisfy himself, before
making such appointments, that the applicants possess the proper the-
oretical and practical qualifications, as well as moral standing and fitness
for the important trusts to be contided to them.

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

“SEC. 2, That the surveyors-general of the public lands of the United
States, in addition to the oath now authorized by law to be administered
to deputies on their appointment to office, shall require each of their
deputies, on the return of his surveys, to take and subscribe an oath or
affirmation that those surveys have been faithfully and correctly exe-
cuted according to law and 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 been thus
executed, the deputy making such false oath or affirmation shall be
deemed guilty of perjury, and shall suffer all the pains and penalties
attached to that offense; and the district attorney of the United States
for the time being, in whose district any such false, erroneous, or fraudu-
lent surveys shall have been executed, shall, upon the application of
the proper surveyor-general, immediately institute suit upon the bond
of such deputy; and the institution of such suit shall act as a lien upon
any property owned or held by such deputy, or his sureties, at the time
such suit was instituted.” :

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

Oath prescribed by act of Congress approved May 13, 1854, 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 (except the President of the United States):

I, , do solemnly that I will support and defend the Constitution
of the United States against all encmies, 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 belp me God.

Sworn to and subscribed before me this — day of , A. D., 189=,

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

3. The deputy surveyor having been duly appointed, and his oath of
allegiance filed in the surveyor general’s office, contracts 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 )
of the United States for , acting for and in behalf of the United 8tates, of the
one part, and , deputy surveyor, of the other part — )

Witnesseth, That the said , for and in considerasion 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 , il —— own proper
person-, with the assistance of such ehainmen, axmen, flag-bearers, and mound-
men a8 ay be necessary, in strict conformity with the laws of the United States,
the printed manual of surveying instructions, as revised and approved in 1894, and
sthersurveying instructions ismsned by the Commissioner of the General Land Office,
and with such special inetructions 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 fenoral on
or before the —— day of next emnsuing the date hereof, on penalty of for-
feiture, and paying to the United States the sum mentioned in the annexed bond, if
defanlt be made in any of the foregoing conditions. And it is further expressly
stipnlated 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
Treasory 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
rase at the rate of dollars for base, standard, meridian, and meander lines,
dollars for township lines, and dollars for section and connecting lines
per mile, for every mile and part of mile actually run and marked in the field, ran-
dom lines and offsets not ineluded.

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 farther agireed by and between the parties to this agreement that no accounts
shall be paid unless properly certified by the surveyor general (or hig 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 trans-
scripts of field notes of the surveys for which the accounts are rendered are filed in
the General Land Office. )

And it is further uanderstood 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 sur-
veys not executed by the said deputy surveyor in — own proper per-
son,

'189—, between the surveyor gemeral
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In testimony whereof the parties to these articles of agreement have hereunto set
their hands and seals the day and year first above written.

Signed, sealed, and acknowledged before us:

Witnesses to surveyor general’s signature.

Residence:

Residence:

, [SEAL.]
Unitea 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 , &8 principal,
and of y of y of , and
of , a8 sureties, 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, out 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 189—.
". 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
the United States, the printed manual of surveying instructions and other surveying
instructions issued, or which may hereafter be issued, by the Commissioner of the
General Land Office, and to such special instructions a8 — may receive from the
surveyor general in conformity therewith, make and execute the surveys which are
required of to be made by the foregoing contract, and retarn 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:

i [L.8.]*
Residence : — [r.8.]
—_— _— [L.8.]
Residenoce: ~———— —_— [r.8.]
—_— [r.8.]
Affidavits of sureties.
OF y
County of y 882
, , one of the sureties on the official bond of as , do
depose and say that I am worth, in unincumbered property, not exempt from execu-
tion 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 t
Personal estate, valued at $: , and consisting of }
Signature: .
(Post-office address:) ——— ——,
Sworn to and subscribed before me this — day of -, 189—.

[sEAL] —_—

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

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

1 Here describe the nature of the property, whether bonds, stocks, merchandise, etc.
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—— OF
County of 5 882

I, ,one of the sureties on the official bond of us , do
depose and say that I am worth, in unincumbered property, not exempt from execu-
tion under the laws of the of y dollars and npward after payment

of my just debts and liabilities, as follows:
Real estate, valued at $———, and consisting of *
Personal estate, valued at $ , and consisting of t
Signature: —_
(Post-oftice address:)

Sworn to and subscribed before me this — day of , 189—.

[sEALL.] _—

OF —,
County of

, 88:
, 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 testxmony whereof, I have hereunto set my hand and attixed the seal of
this —— day of , one thousand eight hundred and—.

Certificate.

I, , hereby certify that in my opinion the sureties to the above bond
are sufficient, and 1 hereby approve the same.

United Statcs Surveyor General for

1. The names of the U. S. surveyor general, deputy surveyor, surcties, and wit-
nesses must be written in full, and the residence of witnesses written after their sig-
natures.

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 m(ulo, except in cases
where the appropriation is made immediately available.

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

5. The m%u&tnres of thesurveyor 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 be 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 must be 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 certitied to by the surveyor general.

The amount of the bond must be at least double the estimated amount that will
be dne 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 Olgce and when approved the Commissioner will forward the triplicate to
the First Comptroller of the Treasury.

SYSTEM OF RECTANGULAR SURVEYING.
[See I’.lutos I, ITT, and IV .)

1. Existing law requires that in general the public lands of the
United States ¢ shall be divided by north and south lines run accord-
ing to the true meridian, and by others crossing them at right angles
80 a8 to form townships six miles square,” and that the corners of the
townships thus surveyed ‘mustbe marked with progressive numbers
from the beginning.”

* Here state whether city propelty, 1mp1m e(l or unimproved, or nmprovcd i.mm or unimproved
lands and where situated.
Here describe the nature of the property, whether bonds, stocks, merchandise, cte.

386—2
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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 inter-
secting the former atright angles, at intervals of a mile.

2. 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 discrep-
ancy increases with the increase in the convergency of the meridians,
as the surveys attain the higher latitudes.

In view of these facts, and uiider 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 exterior 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 be
specially noted, and added to or deducted from the western or northern
ranges of sections or half sections in such towunship, according as the
error may be in running lines from east to west, or from south 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 con-
taining the complete legal quantity,” the public lands of the United
States shall be surveyed under the methods of the system of rectan-
gular surveying, which harmonizes the incompatibilities of the require-
ments of law and practice, as follows:

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

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

T'hird, The establishment of guide meridians conforming to true
meridians, initiated upon the base line and successive standard paral-
lels at intervals of 24 miles, resulting in tracts of land 24 miles square,
as nearly as may be, which shall be subsequently divided into tracts of
land 6 miles square by two sets of lines, one conforming to true merid-
ians, cressed 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 sec-
tions, 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 inter-
vals of 1 mile and at right angles, as nearly as may be.

"Any series of contiguous townships 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 IIT), and the specimen field notes
(page 142), 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
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method of running out the exterior lines of townships, and the order
and mode of subdividing townships will be found illustrated in the
accompanying specimen field notes (page 172), conforming with the
township plat (Plate IV). The method here presented is designed to
insure as full a compliance with all the requirements, meanicg, and
intent of the surveying laws as practicable. '

The section lines are surveyed from south to north® and from east
to west, in order to throw the excess or deficiency in measurement
on the north and west sides of the township, as required by law. In
case where a township has been partially surveyed, and it is necessary
to complete the survey of the same, or where the character of the land
is such that only the north or west portionsof the township can be sur-
veyed, this rule can not be strictly adhered to, but, in such cases, it
will be departed from only so far as is absolutely necessary. It will
also be necessary to depart from this rule where surveys close upon
State or Territorial boundaries, or upon surveys extending from dif-
ferent meridians. :

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

4. 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 rumber thirty-six in
the southeast angle. In all cases of surveys of fractional townships,
the sections will bear the same numbers théy would have if the town-
ship was full.

5. Standard parallels shall be established at intervals of every 24
miles, north and south of the base line¢, and guide meridians at inter-
vals of every 24 miles, east and west of the principal meridian; thus
confining the errors resulting from convergence of meridians and inac-
curacies in measurement within comparatively small areas.

. ' INSTRUMENTS.

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

Burt’s improved solar compass, or a transit of approved construction,
with or without solar attachment, will be used in all cases. When a
transit without solar attachment is employed, Polaris observations and
the retracements necessary to execute the work in accordance with
existing law and the requirements of these instructions will be insisted
upon. . -

7. 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. _

The observations required to test the adjustments of the solar appa-
ratus will be made at the corner where the survey begins, or at the

*Soe ‘‘ Method of Subdividing,” p. 53,
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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.

Deputy surveyors will examine the adjustments ot their instruments,
and take the latitude* daily, weather permitting, while running all
lines of the public surveys. 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 condi-
tion of the instrument in use, and the precision attaingd in the sur-
vey, by comparing the direction of the line run with the meridian
determined by observation.

On every survey executed with solar instruments, the deputy will,
at least once on each working day, record in his field notes the proper
reading of the latitude arc; the declination of the sumn, corrected 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. .

8. 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 controllec
by such instruments.

A record will be made of such examinations, showing the number
and character of the instrument, name of the maker, the quantity of
instrumental error discovered by comparison, in either solar or mag-
netic apparatus, or both, and means taken to correct the same. The
surveyor general will allow no surveys to be made until the instru-
ments to be used therefor have been approved by him.

9. The township and subdivision lines will usually be measured by a
two-pole chain of 33 feet in length,t consisting of 50 links, each link
being seven and ninety-two hundredths-inches long. On uniform
and level ground, however, the four-pole chain may be used. “The
measurements will, however, always be expressed in terws of the four-
pole chain of 100 links. The deputly surveyor shall provide himself
with a measure of the standard chain kept at the office of the surveyor
general, to be used by him as a field standard. The cbain in use will
be compared and adjusted with this field standard each working day,
and such field standard will be returned to the surveyor general’s office
for examination when the work is completed.

Deputy surveyors will use eleven tally pins made of steel, not exceed-
g 14 inches in length, weighty enough toward the point to make them
drop perpendicularly, and having a ring at the top, in which will be
fixed a piece of red cloth, or something else of conspicuous color, to
make them readily seen when stuck in the ground.

PROCESS OF CHAINING.

In measuring lines with a two-pole chain, five chains are called
a “tally;” and in measuring lines with a four-pole chain, ten chains
are called a “tally,” because at that distance the last of the ten

* The adjustments should be verified daily when the instrument is in use.
t See R, 8, 2395, sec. 99, par. 6 (page 11).
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- tally ping with which the forward chainman sets out will have been
stuck. He then criées ‘tally,” which cry is repeated by the other chain-
man, and each registers the distance by slippinga thimble, button, or
ring of leather, or something of the kind, on a belt worn for that pur-
pose, or by some other convenient method. The hind chainman then
comes up, and having counted in the presence of his fellow the tally
pins which he has taken up, so that both may be assured that none of
~he pins have been lost, he then takes the forward end of the chain,

nd proceeds to set the pins. Thus the chainmen alternately change
places, each setting the pins that he has taken up, so that one is for-
ward in all the odd, and the otherin all the even tallies. Such proced-
ure, it is believed, tends to insure accuracy in measurement, facilitates
the recollection of the distances to objects on the line, and renders a
mistally almost lmposmble

LEVELING THE CHAIN AND PLUMBING THE PINS.

1. The length of every surveyed line will be ascertained by precise
horizontal measurement, as nearly approximating to an air line as is
possible in practice on the earth’s surface. This all-important object
can only be attained by a rigid adherence to the three following obser-
vances:

- First. Ever keeping the chain drawn to its utmost degree of ten-
sion on even ground.

Second. On uneven ground, keeping the chain not only stretched as
aforesaid, but leveled. And when ascending and descending steep
ground, hills or mountains, the chain will have to be shortened to one-
half or one-fourth its length (and sometimes more), in order accurately
to obtain the true Morizontal measure.

Third. The careful plumbing of the tally pins, so as to attain pre-
cisely the spot where they should be stuck. The more uneven the sur-
face, the greater the caution needed to set the pins.

MARKING LINES.

1. All lines on which are to be established the legal corner boundaries
will be marked after this method, viz: Those trees which may be inter-
sected by the line will have two chops or notehes 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 lme in order to render the
line conspicuous, and readily to be traced, the blazes to be opposite
each other, coinciding in direction with the line where the trees stand
very near it, and to approach nearer each other toward the line, the
farther the line passes from the blazed trees. Due care will ever be
taken to have the lines so well marked as to be readily followed, and
to cut the blazes deep enough to leave recognizable scars as long as the
trees stand.

Where trees 2 inches or more in diameter are found, the required
blazes will not be omitted.

Bushes on or near the line should be bent at right angles therewith,
and receive a blow of the ax at about the.usual height of blazes from
the ground sufficient to leave them in a bent position, but not to pre-
vent their growth.

»
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2.'On trial or random lines, the trees will not be blazed, unless
occasionally, from indispensable necessity, and then it will be "doue s0
guardedly as to prevent the possibility of confounding the marks of the
trial line with the ¢rue. But bushes and limbs of trees may be lopped,
and stakes set on the trial or random line, at every ten chains, to enable
the surveyor on his return to follow and correct the trial line and estab-
lish theretrom the true line. To prevent comfusion, the temporary stakes
set on the trial or random line will be pulled wp when the surveyor
returns to establish the true line.

INSUPERABLE OBJECTS ON LINE—WITNESS POINTS.

1. Under circumstances where the survey of a township or section
line is obstructed by an impassable obstacle, such as a pond, swamp,
or marsh (not meanderable), the line will be prolonged across such
obstruction by making the necessary right-angle offsets (Plate 1V, sec.
22); or, if such proceeding is impracticable, a traverse line will be run,
or some proper trigonometical operation will be 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 opamtwm,
will be fully stated in the field notes.

2. As a guide in alinement and measurement, at each point where the
line intersects the margin of an obstacle, a witness point* will be estab-
lished, 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 cornert will be established at the intersection. (See
Plate IV, section 22.)

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

) ESTABLISHING CORNERS.

1. 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 consummation
of the field work. {Eherefore, if the corners be not perpetuated in a
permanent and workmanlike manner, the principal object of surveying
opemtlons will not have been attained.

2. The points at which corners will be established are fully stated in
the several articles: “Base Lines,” ¢“Principal Meridians,” ¢Standard
Parallels,” etc., following the tltle “Initial Points,” page 50 ‘

3. The best marking tools adapted to the purpose will be provided
for marking neatly, distinctly, and durably, all the letters and figures
required to be made at corners, arabic figures being nsed exclusively;
and the deputy will always have at hand the necessary implements for
keeping his marking irons in perfect order.

DESCRIPTIONS OF CORNERS.

1. The form and language used in the following articles, in describing,
for each one of the thirteen classes of corners, eight specific construc-

* See ‘“ Witness Points,” page 48. t See “ Witness Corners,” page 47.



23

tions and markings, with the stated modifications in certain cases, will
be carefully followed by deputy surveyors in their field notes ; and their
Jfield work will strictly comply with the requirements of the descrip-
tioms.

2. When pits and mounds of earth are made accessories to corners,
the pits will always have a rectangular plan; while the mounds will have
a conical form, with circular base; and in 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 tnstructions or practice in the field. (See Plates V and VI).

3. Referring to the numbered paragraphs, the corners described in
“3” will be preterred 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 “77”, respectively.

4. The selection of the particular construction to be adopted in any
case 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 finished corners.

5.. The following abbreviations and contractions will be used in the
descriptions of corners, viz:

A.M.C. for auxiliary meander corner. N. for north.

bdy. for boundary. 4 sec. cor. for quarter section corner.
hdrs. for boundaries. R. for range.

bet. for between. Rs. for ranges.

C.C. for closing corner. sec., secs, for section, sections.

cor., cors. for corner, corners, S.M.C. for special meander corner.
dist. for distance. S.C. for standard corner.

E. for east. 8q. for square.

ft. for foot or feet. S. for south.

fracl. for fractional. T.or Tp. for township.

ins. for inches. Ts. or Tps. for townships.

diam. for diameter. W. for west.

lks. for links. Ww. C. for witness corner.

M.C. for meander corner. . W.P. for witness point.

For ¢ 18 inches long, 7 inches wide, 6 inches thick,” in describing a
corner stone, write 18 x 7x 6 ins.,” being particular to always preserve
thesame order of length, width, and thickness (or depth), and use a
similar form when descrxbmg pits.

STANDARD TOWNSHIP CORNERS.

[See Plates II1 and V.1

When more than one-half of all the standard township and section
corners on any 6 miles of a base line or standard parallel are stone cor-
ners, the descriptions in paragraphs ,1 and 2, if the corners therein
described are established, 1ill be modtﬂed as foltows Strike out «“8S. C.,
on N.” After “marked ”, insert the words:

“8.0.,,13 N. on N,,

22 E. on E., and

21 E. on W. faces;”

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 para-
graph 6, page 00.

(See Specimen Field Notes, pages 145 and 149),
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1. Stone, with Pits and Mound of Earth.

Set a — stone, — X — X — ins., — ins. in the ground, for standard cor.
of (e.g.) Tps.13 N., Rs. 21 and 22 E. , marked S.C.on N ; with 6 grooves
on N E., and W faces; dug pits, 30><24x1 ins., ('lOSSWibe on each
line, E. and W., 4 ft., and N. of stone, 8 ft. dist.; and raised a mound
of earth, 5 ft. base, th high, N.* of cor.

2. Stone, with Mound of Stone.

Set a — stone, —x—x — ins., — ins. in the ground, for standard
cor. of (e. g.) Tps. 13 N., Rs. 21 and 22 E., marked 8. C., on N.; with 6
grooves on N., E., and W. faces; and raised a mound of stonet, 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 standard
cor. of (e. g.) Tps 13 N,, Rs. 21 and 22 E., marked S. C., on N.; with
6 grooves on N,, E,, and W. faces; from which

A —, — ins. dimn., bears N. — © E., — 1ks. dist., marked }

T.13 N., R. 22 E,, 8. 31, B. T.
A —, — ins. diam., bears N. —° W, — Iks. dist., marked
T.13 N, R. 21 E., 8. 36, B. T.

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 (e. g.)
Tps. 13 N., Rs. 22 and 23 E., marked

S.C., T.13 N. on N,,

-R.23 E,, 8. 31 on E., and

R. 22 E., 8. 36 on W, faces; with 6 grooves on N., E., and W. faces;
dug pits, 30 X 24 X 12 ins,, crosswise on each ]me, E. and W, 4 ft.,
and N. of post, 8 ft. dist.; and raised a mound of earth, 5 ft. base, 23
ft. high, N. of cor.

5. Post, with Bearing Trees.

Set a — post, 3 ft. long, 4 ms 8q., 24 ins. in the ground, for standard
cor. of (e. g.) Tps. 13 N., Rs. 22 and 23 E., marked

S. C,, T. 13 N. on N

R. 23 E.,, 8. 31 on E., and

R.22 B, 8. 36 on W. faces; with 6 grooves on N., E., and W. faces,
from which

A —, —ins. dlam bears N, —© L., —lks. dist., marked
T. 13N R. ¢ )D,b 31, B. T
A —, — ins. diam., bears 'N. —o W., — Iks. dist., marked

.13 N, R. 22 E., 8. 36, B. T.
6. Mound of Earth, with Deposit, and Stake in Pit.

Deposited a marked stone (charred stake or quart of char coal) 12ins.
in the ground, for standard cor’of (e. g.) Tps.13 N., Rs.22 and 23 E.;
dug pits, 30x 24 x 12 ins., crosswise on each line, N.,, E. ,and W, ef cor., .
5 ft. dist.; and raised a mound of earth, 5 ft. base, 24 ft. high, over
deposit.

*The direction of the mound, from the corner, will be stated whenever a mound is
built. See ‘‘Miscellaneous,” par. 2, page 48.

t Mound of stone will consist of not less than Sour stones, and will be at least 1% ft.
high, with 2 ft. base.

£aln bearing trees, except those referring to quarter section corners, will be
mamud with the township, range, and section in which they stand.,
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In E. pit drove a — stake, 2 ft. long, 2ins. 8q., 12 ins. in the ground,
marked :

S.C., T.13 N.on N.,

R.23°E., S. 31 on E., and

R.22 E., S. 36 on W. faces; 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 (e. g.) Tps. 13 N., Rs. 22 and
23 E., I marked
8.0, T.13N. on N,,
R.23 E,, 8. 31 on E,, and .
R.22E., S.36 on W. sides; with 6 notches-on N., E., and W. sides;

dug pits, 24 x 18 x 12 ins., crosswise on each line, N., E., and W. of cor.,
b ft. dist.; and raised a mound of earth around tree.
8. Tree Corner, with Bearing Trees.

A —, — ins. diam., for standard cor. of (e. g.) Tps. 13 N., Rs. 22 and
2 E, I marked

S

4]
.C,,T.13 N. on N,,
R.23 E., S. 31 on E., and :
R. 22 E,, S. 36 on W.sides; with 6 notches on N., E.,and W. sides;
from which : :
A —, — ins. diam., bears N, —© E., — lks. dist., marked
T.13 N., R.23 E,, 8. 31, B. T.
A —, — ins. diam., bears N. —© W,, — lks. dist., marked
T.13N.,R. 22 E,, 8. 36, B. T.

CLOSING TOWNSHIP CORNERS.

[See Plates V and VI.]

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
established, will be modified, as follows: Strike out ¢“C.C.,on S.;”. After
“marked”, insert the words |

“C.C., 3 N. on 8,,

2W. on E., and

3 W. on W. faces.” '

When, under the conditions gbove specified, the corner described in para-
graph 1 18 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
baragraph 6, page 26.

L. Stone, with Pits and Mound of Earth.

Set a — stone, — X — x — ins., — ins. in the ground, for closing cor.
of (e. g.) Tps. 4 N., Rs.2 and 3 W., marked C.C., on S.; with 6 grooves
o 8, E., and W. faces; dug pits, 30 x 24 x 12 ins., crosswise on each
line, E. and W., 4 ft., and S. of gtone, 8 ft. dist.; and raised a mound
of earth, 5 ft. base, 23 ft. high, S. of cor.

2. Stone, with Mound of Stone.

Seta — stone, — x — x —ins., —ins.in the ground, for closing cor.
of (e. g.) Tps. 4 N., Rs. 2 and 3 W., marked C. C.,on 8.; with 6 grooves
m8§, E., and W. faces; and raised a mound of stone, 2 ft. base, 13 ft.
high, 8, of cor. Pits impracticable.
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3. Stone, with Bearing Trees.

Set a — stone,— x — x —ins.,— ins.in the ground, for closing cor.
of (e. g.) Tps. 4 N, Rs. 2 and 3 W, marked C. C., on 8.; with 6 grooves
on S,, E., and W, faces; from which:

A —, — ins. diam. bears 8. —©° E., — lks. dist., marked
T4N R.2W,8.6,B. T.
A —, — ins. diam., bears 8. --© W., — lks. dist., marked

T.4N,R.3W., 8.1, B. T.

4. Post, with Pits and Mound of Earth.

Set a — post, 3 ft. long, 4 ins. 8., with marked stone (charred stake
or quart of charcoal), 24 ins. in the ground, for closing cor. of (e. g.)
Tps. 4 N.,Bs.2and3 W., marked

C.C, T.4N. on 8,
R. 2W S. 6 on E., and
R. 3 W. S.1 on W. faces; with 6 grooves on 8., E., and W. faces;

dug pits, 30 x 24 x 12 ins., crosswise on each line, E. and W, 4 ft., and
S. of post 8 ft. dist.; and raised a mound of earth, 5 ft. base, 2} feet
high, S. 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 (e g.) Tps.4 N, Rs. 2 and 3 W., marked

C.C,T.4N.on 8,

R. 2bv.,s 6onE and

R.3W,S. 1onW faces; with 6 grooves on S., E., and W. faces,
from whlch

A —, — ins. diam., bears 8. —° E., — lks. dist., marked
T.4N,R.2W,S.6,B.T.
A— — ins. dlam bears S, —O W., — lks. dist., marked

’1‘4N R.3W, SIBT

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

Deposited a marked stone (charred stake or quart of charcoal), 12
ins. in the ground, for closing cor. of (e. g.) Tps. 4 N., Rs. 2 and 3 W.;
dug pits, 30 x 24 x 12 ins., crosswise on each line, S., E.,, and W. of
gor 5 ft. dist.; and raised a mound of earth, 5 ft. base, 24 ft. high, over

eposit.

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

C.C.,,T.4N.on 8,

R.2 W S. 6 on E,, and

R.3W, ’S.1on W, faces; with 6 grooves on S., E., and W. fa.ces.

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

A —, — ins. diam., for closing cor. of (e. g.) Tps. 4 N., Rs. 2 and 3
W., I marked

C.C,T.4N.on 8,

BR.2 W, 8.60nE., and ’

R.3 W, 8.1 on W. sides; with 6 notches on S., E., and W. sides;
dug pits, 24 x 18 x 12 ins., crosswise on each line, 8., E., and W. of
cor., b ft. dist.; and raised a 'mound of earth, around tree.

8. Tree Corner, with Bearing Trees.

A —, — ins. diam., for closing cor. of (e. g.) Tps. 4 N,, Rs. 2 and 3
W., 1 marked
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C.C,T.4N.on 8,

R.2W,S.6 nh and

R.3W.S.1onW. sides; with 6 notches on 8., E., and W. sides;
from which

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

T4N R.2W,8.6,B.T.
A—, —}ns. diam., bears S. —O° W,, — lks. dlst., marked
T.4N,R.3W,S.1,B.T.

9. Connecting lines.

All closing township corners on base lines or standard parallels, will .
be connected, by course and distance, with the nearest standard corner
‘theresn ; closing corners on all other lines, will be connected, in a similar
manner, with the wesrest township, sectien, mqnm‘torseehanmmer,
or mile or half-mile monument, as existing conditions may require.

10. Relative positions of Closing Corners, Pits, Mounds, and Bearing
Trees.

Any line, which by intersection with another surveyed line, deter-
mines the place for a closing corner, will be called a clusing line; then
in general, the mound and one pit of a closing corner will be placed on
such ¢ closing line,” N., 8., E., or W. of the closing corner, as prevail-
ing conditions may requu'e- whlle 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 V1.

11. Positions and dimensions of Pits of Closing Uorners on irregular
boundaries.

‘When a closing line intersects an xrreoula.r boundary at an angle less
than 75°, and stohe or post closing corners are established, the pit on
the boundary adjoining the acute angle will be omitted, and the pit
on the opposite side of the closing corner will have its dimensions
increased, as follows: For a closing township corner, the enlarged
pit will measure 42 %36 x12 ins. ; for a closing section corner it will be
30x24x12 ins. (See Plate VI, figs. 2 and 3.)

12. Township or Section interfering Closing Corners.

When two closing lines, at right angle to each other, intersect an
irregular boundary at points less than 8 feet apart, and stone or post
corners are established, the pits, that under ordinary circumstances
would be placed on the boundary, will be omitted, and the pits on the
¢losing lines -will have their dimensions increased to 36 x36x12 ins.
See Plate VI, fig. 4, at a and b.)

13. Positions and dimensions of Pits and Mounds of interfering Closing
Corners.

When, under the conditions stated in paragraphs 11 and 12, the cor-
ners ¢ Mound of Earth, with Deposits and Stake in Pit” are estabhshed
the pits on the boundary line will*be omitted when the distance between
the closing corners is less than 10 feet and greater than £ feet, and the
dimensions of the pits on the closing lines will be increased as directed
in said paragraphs.

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



28

CORNERR COMMON TO FOUR TOWNSHIPS.
[See Plate V.|

«  Whenmorethan onc-hlfof all the cornersof atownship arestonecorners,
the descriptions in paragraphs 1 and 2, if the corners therein described are
established, will be modified, as follows: After ‘“marked”, insert the
words ‘

“3 N.on N. E,,

2 E.on S. E,,

2N.on S. W., and

3 E. on N. W faces;”
1. Stone, with Pits and Mound of Earth.

Set a — stone, — x — x — ins., — ins. in the ground, for cor. of (e. g.)
Tps. 2 and 3 N,, Rs. 2 and 3 W,, marked with 6 notches on each edge;
dug pits, 24 x24x12 ins., on each line, N, E., and W, 4 ft., and S. of
stone, 8 ft. dist.; and raised a mound of earth, 5° ft. base, 23 ft. high,
S. of cor.

2. Stone, with Mound of Stone. -

Set a — stone, — x — x — ins., — ins. in the ground, for cor. of (e. g.)
Tps. 2 and 3 N., Rs. 2 and 3 W., marked with 6 notches on each edge,
and raised 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 cor. of (e. g.)
Tps. 2 and 3 N., Rs. 2 and 3 W., marked with 6 notches on each edge;
from which
A —, — ins. diam., bears N. —© K., — lks. dist., marked
T.3N,R.2W, S.31, B.T. | .

A —, — ins. diam., bears 8. —° E., —Iks. dist., marked
T.2N,R.2 W, 8.6, B.T.

A —, — ins. diam., bears S. —2 W., — lks. dist., mnarked
T.2N,R.3W,8S.1,B.T.

A —, —ins. diam., bears N, —° W, — Iks. dist., marked
T.3 N., R.3 W, 8. 36, B. T.

4, Post, with Pits and Mound of Earth.

Set a — post, 3 tt. long, 4 ins. sq., with marked stone (charred stake
or quart of charcoal), 24 ins. in the ground, for cor. of (e. g.) Tps. 2
and 3 N,, Rs. 2 and 3 W., marked

T.3N,,8.31 on N E,,

R.2W,S.6 on 8. E,

T.2 N, 8.1 on S.W,, and

R. 3 W, 8.36 on N. W, tuces; with 6 notches on each edge; dug
pits, 24 x 24 x 12 ins., on each line, N, E., and W,, 4 ft., and S. of post,
8 ft. dist.; and raised a mound of earth, 5 ft. base, 2§ ft. high, S. of cor.
5. Post, with Bearing Trees.

Set a — post, 3 ft. long, 4 ins. sq., 21 ins. in the ground, for cor. of
(e. g.) Tps. 2 and 3 N, Rs. 2 and 3 W., marked

T.3 N, S.31 on N. E,,

R.2W, 8.6 onS. K.,

-T.2N,8.1 on 8. W,,and .



29

R.3 W,, S. 36 on N. W, faces; with 6 notches on each edge; from
which
‘A —, —ins. diam., bears N, — E., —lks. dist., marked
T.3 N, R. ‘7W,S 31, B, T.
A—, —ins. diam., beals 8. —° E., —Iks. dist., marked
T.2N,R.2W, 8.6, B.T.

A —, —ins. diam,, . bears S. —O W. ,—lks. dist., marked
T. ZN R.3W,8.1,B.T.
A—, — ins. diam., .“ bears N. — ©W,, — lks. dist., marked

T.3 N, R.3 W, 8. 36, B. T.
Mound of Earth, with Deposit, and Stake in Pit.
Deposited a marked stone(charred stake or quart of charcoal), 12
ins. in- the ground, for cor. of (e.g.) Tps. 2 and 3 N, Rs. 2 and 3 W.;
dug pits 24 x24x12 ins., on each lme, N, S, K, and W. of cor. 9D ft.
dist.; and raised a mound of earth, 5 ft. base, 23 ft. high, over deposit.

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

T.3 N., 8. 31 on N. E,,

R. 2 W., S.6 on 8. E,,

T.2N,, S.1 on S, W,;and

R.3 W., 8. 36 on N. W, faces; with 6 notches on each edge.

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

A —, — ins. diam., for cor. of (e. g.) Tps. 2 and 3N, Rs. 2 and 3 W,
lmarked

T.3 N,, 8. 31 on N. E,,

R. "W S. 6 on S. E,,

T. 2 N., S 1onS. VV and

R.3 W S. 36 on N. W. sides; with 6 notches facing each cardinal
pomt dug pits, 24x18x 12 ins,, on each line, N., 8., I&., and W. of
cor., & ft. dist.; and raised a mound of earth arouud tree

8. Tree Corner, with Bearing Trees.
A —, — ins. diam., for cor. of (e. g.) Tps 2 and 3 N, Rs.2and 3 W,
I marked
T.3N.,,S.310on N. I,
R. 2 W., S.6o0n 8. E,
T.2N.,,8.10on 8. W, and
R.3 W., 8. 36 on N. W. sides; with 6 notches facing each cardinal
point; from which ,
A —, —ins. diam., bears N. —© K., — Iks. dist., marked
T.3N, R.2 W, 8, 31, B.T.
A —, — ins. diam., bears S. —° E., — 1ks} dist., marked
T.2 N, R.2 W, 8.6, B. T.
A —, — ins. diam., bears 8. —° W., — lks. dist., marked
T.2N,R.3W,8.1,B.T.
A —, — ins. diam., bears N. —° W, — ]ks. dist., marked
T.3 N, R.3W.,, 8.36,B. T.

QORNERS COMMON TO0 TWO TOWNSHIPS ONLY.
[See Plates V and IX.]

When more than one-half of all the corners of « township are stone cor-
ners, the descriptions in paragraphs 1 and 2, if the corners therein
described are established, will be modified as follows:

After “ marked”, insert the words:

“2N.on 8. W, and

7W. on N, W, faces.”

6.

=
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When, under the conditions above specified, the corner described in para-
graph 1 is 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 para-
graph 6, below.

1. Stone, with Pits and Mounds of Earth.

Set a — stone,— X — X — ins., — ins. in the ground, for cor. of (e. g.)
Tps. 2 and 3 N., R. 7 W,, on W. bdy. Tp. 3 N,, R. 6 W., marked with
6 notches on N., and W. edges; dug pits 30 x 24 x 12 ins., on each line, N.
and 8., 4 ft., and W. of stone, 8 ft. dist.; and raised 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 (e. g.)
Tps. 2and 3 N,, R. 7T W,, on W. bdy. Tp. 3 N., R. 6 W, marked with
6 notches on N., and W. edges; and raised a mound of stone, 2 ft. base,
13 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 (e. g.)
Tps. 2 and 3 N., Rs 5 and 6 W., on N. bdy. Tp. 2 N., R. 6 W., marked
with 6 notches on N. and W. edges; from which

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

T.2N,R.5. W, 8.6, B.T. .
A —, —ins. diam., bears N. —© W,, — 1ks. dist., marked
T.3 N, R.6 W, S. 36, B. T.

4. Post, with Pits and Mound of Earth.

Set a — post, 3 ft. long, 4 ins. 8q., with marked stone (charred stake
or quart of charcoal), 24 ins. in the ground, for cor. of (e. g.) Tps. 2 and
3 N, Rs. 5 and 6 W,, on N. bdy. Tp. 2 N,, R. 6 W,, marked

T.2N.,,R.5 W,,8.60n N. E,, and

T.3 N.,R.6 W, 8.36 on N. W. faces ; with 6 notches on N, and W.
edges; dug pits,30x24x12 ins., on each line, E. an¢d W., 4 ft.,and N,
oNf pt(_)st, 8 ft. dist.; and raised a mound of earth, 5 ft. base, 23 ft. high,

.of cor.

5. Post, with Bearing Trees.
Set a — post, 3 ft. long, 4 ins. 8q., 24 ins. in the ground, for cor. of (e.
g.) Tps. 2 and 3 N, R.7 W.,on W. bdy. Tp. 3 N,, R. 6 W., marked
T.2N,,R.7TW,8.1 on 8. W,,and
T.3N,R.7TW.,S.36 on N. W. faces; with 6 notches on N.and W,
edges; from which ‘
A —, — ins. diam., bears 8. —° W,, — lks. dist., marked
T.2N,R.7TW,8.1,B.T.
A —, — ins. diam., bears N. —° W, — lks. dist., marked
T.3N,,R.7TW,,8.36,B.T. .

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

Deposited a marked stone (charred stake or quart of charcoal), 12
ins. in the ground, for cor. of (e.g.) Tps. 2 and 3N., R.7 W,,on W. bdy.
Tp. 3 N., R.6 W,; dug pits, 30 x 24 x 12 ins., on each line, N., E., and W.
of cor., 5 ft. dist.; and raised a mound of earth, 5 ft. bgse, 23 "ft. high,
over deposit.

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

T.2N,R.7TW,8.1 on 8. W,,and
edT.z N,R.7TW, 8,36 on N. W, faces; with 6 notches on N,and W,

g©8,
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7. Tree Corner, with Pits and Mound of Earth.
A —, — ins. diam., for cor. of (e.g.), Tps. 2 and3N., Rs. 5and 6 W,

on N. bdy Tp. 2 N. R 6 W., T marked

T.2N,,R.5 W, on N. E. and

T.3 N. R 6 W. on N. W. sides; with 6 notches facing N. and W.;
dug pits 24x18x12 ins., crosswise on each line, N., E., and W. of cor.,
5 ft. dist.; and raised a mound of earth, around tree.

8. Tree Corner, with Bearing Trees.

A—, — ins. diam., for cor. of (e. g.) Tps. 2 and 3 N,, R. 7 W,, on W.
bdy. Tp 3N,R.6 W I marked

T.2 N, R. 7W S.1 on 8. W., and

T.3N, R.TW,, S 36 on N. W, ) §ides; with 6 notches fa,(,mg N. and
W.; from which

A —, — ins. diam., bears 8. —° 'W,, — lks. dist., marked
T.2N,R.7W, 8.1, B. T.
A —, — ins. diam., bears N, —© W,, — 1ks. dist., marked

T.3N, R.7W., 8. 36, B. T.

CORNERS REFERRING TO ONE TOWNSHIP ONLY,
[See Plates V and IX.]

When more than one-half of all corners of a township are stome
corners, the descriptions in paragrephs 1 and 2, if the corners therein
described are established, will be modified, as follows After ¢ marked”,
insert the words:

“2N., 6 W. on S. W. face.”

Wlwn, under the conditions above specified, the corner described in para-
graph 1 ig 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 para-
graph 6, page 32.

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

Set a — stone, —x—x— ins., —ins. in the ground, for N. E. cor.
of (e. g.) Tp. 2 N, R. 6 W., marked with 6 ‘notches on S. and W. edges;
dug pits, 36x36x1" ins., on each line, S. and W. of stone, 8 ft. dist.;
and raised a mound of earth 5 ft. base, 24 ft. high, 8. W, of cor.

2. Stone, with Mound of Stone.

Set a — stone, — X — X — ins.,—ins. in the ground, for N. E. cor. of
(e.g.)Tp. 2 N. R 6 W,, marked with 6 notches on 8. and W. edges;
and raised a mound of stone, 2 ft. base, 1} ft. high, S. W. of cor. Pits
impracticable.

3. Stone, with Bearing Tree.
Set a — stone, —x — x — ins., — ins. in the ground for N. E. cor. of
(e. g.) Tp. 2 N., R. 6 W., marked with 6 notches on S. and W. edges;

from which
A —, — ins. diam., bears 8. —° W, — lks. dist., ma,rked

T.2N,R.6 W., 8.1, B. T.

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 N. E. cor. of (e.g.) Tp.
2N, R. 6 W,, marked

T2N R. 5W SbonN Eq

s. 6 011 S, l‘"]
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T.2N,R.6 W,,S.1 on 8. W, and

S. 6 on N. W. faces with 6 notches on S. and W. edges; dug pits,
36 x 36 x 12 ins., on each line, S. and W. of post, 8 ft. dist.; and 1a1sed
a mound of earth, 5 ft. base, 23 ft. high, S. W. of cor.

5. Post, with Bearing Tree.
Set a — post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for S. W,

cor. of (e. g.) Tp. 3 N,,R. 6 W., marked

T3N.R6V S310n\TE

S.1 0on 8. E,

T.2 N, R.7 W SlonSWaud

S. 1. on N. W aces; with 6 'notches on N. and E. edges; from
which ‘

A —, — ins. diam., bears N. —° K., — lks. dist., marked
T.3N, R. 6 W, 8. 31, B. T.

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

Deposited a marked stone (charred stake or quart of charcoal), 12
ins. in the ground, for S. W. cor. of (e. g.) T. 3 N R. 6 W.; dug pits,
36 x36 x 12 ins., on each line, N. and E. of cor., 5 t. dist.; and raised
a mound of ealth 5 ft. base, 23 ft. high, over dep(mt

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

T.3N,,R. 6 W, S.31on N. E,,

S.1onS. E,

T. 2 N,, R7W S.1 on S. W, ind

S.1 on N W. fa,ces with 6 notches on N. and E. edges.

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

A —, —ins. diam., for 8. W. cor. of (e. g.) Tp. 3 N, R. 6 W_ 1
ma,rked

T.2N,,R.6 W,, S.31 on N. E,,

S.1on 8. E. .

T.2N,R.TW,S.1on8S. W, and

S.1 on N. W, sides; with 6 notches facing N. and E.; dug pits,
30 x 24 x 12 ins., crosswnse on each line, N, and I< of cor., 5 ft. dist. ;
and raised a mound of earth around tree.

8. Tree Corner, with Bearing Tree.

A —, — ins. diam,, for S. E. cor. of (e. g.) Tp. 4 N,, R. 6 W., I
marked :

S.6 on N. E,,

T.3 N, R. 5W.S. 6onS. E.,

S.6 on 'S, W. ., and

T.4 N, R. 6 W,, 8. 36 on N. W. sides; with 6 notches facing N. and
W.; from which o

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

T.2N,, R. 6 W., 8. 36, B. T. :

STANDARD SECIION CORNERS.
[See Plates ITI and V.]

1. Stone, with Pits and Mound of Earth.

Set a — stone, —Xx—x— ins., — ins. in the ground, for standa,ld
cor. of (e. g.) secs. 31 and 32, marked S. C., on N.; with 5 grooves on
E,, and 1 groove on W, faces; dug pits, °4x18><12 ins,, crosqmse on
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each line, E. and W., 3 ft., and N. of stone, 7 ft. dist.; and raised 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 (e.g.) secs. 35 and 36, marked S. C., on N.; with 1 groove on,L.,
and 5 grooves on W. faces; and raised a mound of stone, 2 {t. base 14
ft. high, N. of cor. Pits impracticable.

3. Stone, with Beuwring Trees.

Set a — stone, —Xx —x—ins.,— ins. in the ground, for standard
cor. of (e. g.) secs, 33 and 34, marked 8. C., on N.; with 3 grooves on
E. and W. faces; from which

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

T.13N,, R.21 E,, 8. 34, B. T.
A —, — ins. diam., bears N. —© W,, — lks. dist., marked
T.13 N,R.21 E,, 8. 33, B. T.

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 (e. g.)
secs. 32 and 33, marked .

S.0,T.13 N, R.21 E. on N,,

S. 33 on E., and

S. 32 on W. faces; with 4 grooves on E.,and 2 grooves on W, faces;
dug pits, 24 x 18 x 12 ins., crosswise on each line, E. and W, 3 ft., and
I§° of post, 7 ft. dist.; and raised 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. 8q., 24 ins. in the ground, for standard
cor. of (e. g.) secs. 34 and 35, marked .
S.C., T.13 N.,, R. 21 on N,,
S. 35 on E., and
S. 34 on W. faces; with two grooves on E., and 4 grooves on W.
faces; from which
A —, — ins. diam., bears N. —© E., — lks. dist., marked
T.13 N, R. 21 E,, 8. 35, B. T.
A —, —ins. diam., bears N, —© W, — Iks. dist., marked
T.13 N, R. 21 E,; 8. 34, B. T.

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

Deposited a marked stone (charred stake or quart of charcoal), 12
ins. in the ground, for standard cor. of (e. g.) secs. 33 and 34; dug
pits, 24 x18 x12 ins., crosswise on each line, N., E., and W. of cor., 5
ft. dist.; and raised a mound of earth, 4 ft. base, 2 ft high, over deposit.

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

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

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

A —, —ins. diam., for standard cor. of (e. g.) sees. 31 and 32, I
marked :

8.C, T.13 N,, R. 22 E. on N,,

8. 32 on E., and

8.31 on W. sides; with 5 notches on E., and 1 notch on W. sides;

386——3
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dug pits, 18x18x 12 ins., N., E., and W. of Cor., 4 ft. dist.; and raised
a mound of earth around tree.

8. Tree (Jorner, with Bearing Trees.

A —, —ins. diam., for standard cor. of (e. g.) secs. 35 and 36, I
marked

8.C, T.13 N, R. 22 E. on N,,

S. 36 ou E., and

S. 35 on W, sides; with 1 notch on E., and 5 notches on W. sides;
from which

A —, — ins. diam., bears N. —° E., — 1ks. dist., marked
T.13N., R22E S. 36, B. T.
A —, — ins. diam., bears N, —o ‘W., — lks. dist., marked

T.13 N., R. 22 K., 8. 35, B. T.

CLOSING SECTION OORNERS.
[See Plates V and VI.]

1. Stone, with Pits and Mound of Earth.

Set a — stone, — X — X — ins., — ins. in the ground, for closing
cor. of (e. g.) secs. 1 and 2, marked C. C., on 8.; with 1 groove on E.,
and 5 grooves on W, faces; dug pits, 24x18x 12 ms crosswise on each
line, E. and W, 3 ft., and 8. of stone, 7 ft. dist.; and raised a mound
of earth, 4 ft. base, 3 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 (e %V g.) secs. 3 and 4, marked C. C., on S.; with 3 grooves on
E. and faces; and raised a mound of stone,2 ft. base, 14 ft. high,
S. of cor. Pits lmpraetlca,ble.

3. Stone, with Bearing Trees.

Set a — stone,— X — X — ins. — ins. in the ground, for closing cor.
of (e. g.) secs. 1 and 2, marked C. C,, on 8.; with 1 groove on E., and
5 grooves on W, faces from which

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

T.4N,,R.3W,8.1,B.T.
A — — fns. dlam bears 8.0 — W., —lks. dist., marked
T.4 N, R.3 W., 8.2 B.T.

4. Post, wzth Pits and Mound of Earth.

Set a — post, 3 ft. long, 4 ins. 8q., with marked stone (charred stake
or quart of charcoal), 24 ins, in the ground, for closing cor. of (e. g.)
secs 1 and 2, marked

C.C, T 4N.,R 3 W.on8S,

S.1on E., and

S. 2 on W faces; with 1 groove on E., and 5 grooves on W. faces;
dug pits, 24x18x12 ins., erosswise on each line, E. and W., 3 ft., and
g of post, 7 ft. dist.; and raised a mound of earth, 4 ft. base, 2 ft. hlgh

. 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 (e. g.) sees. 1 and 2, marked

C.C,T.4N, R.3W. onS.,

S.10n E., and
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8. 2 on W, faces; with 1 groove on E., and 5 grooves on W, faces;
from which
A—, — ins. diam., bears S. —° E., — lks. dist., marked
T.4N,R.3W, 8.1, B.T.
A—, — ins. diam., bears 8, —° W., —lks. dist., marked
T.4N,R.3W,8S.2 B.T.

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

Deposited a marked stone (charred stake or quart of charcoal), 12
ins. in the ground, for closing cor. of (e. g.) secs. 3 and 4; dug pits,
24 x 18 x 12 ins., crosswise on each line, S., E., and W. of cor., 4 ft. dist.;
and raised a mound of earth, 4 ft. base, 2 ft. high, over deposit.

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

C.C,T.4N,,R.3 W.on8,,

S. 3. on E., and

S. 4. on W. faces; with 3 grooves on E. and W. faces.

7. Tree Corner, with Pits and Mound of Earth
A—, — ins. diam., for closing cor. of (e. g.) secs. 1 and 2, I marked
C.C,T.4N,,R.3 W, on 8, . :
S.1on E, and
S. 2 on W. sides; with 1 notch on E., and 5 notches on W. sides;
dug pits, 18 x18 x12 ins., 8., E., and W. of cor., 5 tt. dist.; and raised
a mound of earth around tree.

8. Tree Corner, with Bearing Trees.
A —, — ins. diam., for closing cor. (e. g.) secs. 1 and 2, I marked
C.C,T.4N,,R.3W.on 8,
S.1on E,, and
S. 2 on W. sides; with 1 notch on E., and 5 notches on W. sides;
from which
A —, — ins. diam,, bears S. —© E., — lks. dist., marked
T.4N,R.3W, 8.1, B. T.
A —, —ins, diam., bears 8. —° W., — lks. dist., marked
T.4N,R.3W,8.2 B.1T. :
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 paragraphs 5 and 9, page 55.)

CORNERS COMMON TO FOUR SECTIONS.
[See Plates V‘and IX.]

Whenmore than one-half of allthe cornersin a township are stonecorners,
the descriptions in paragraphs 1 and 2, if the corners therein described
are established for cor. of secs. 15, 16, 21 and 22, will be modified as fol-
lows: after * marked,” insert the words

“4 N. on N.E,, and

3 W. on S.E. faces.”

When, under the conditions above specified, the corner deseribed in para-
graph 1 is 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 paragraph 6, page 37.

1. Stone, with Pits and Mound of Earth.

Set a — stone, — x — x —ins., —ins. in the ground, for cor. of (e. g.)

secs. 14, 15, 22, and 23 [Tp. 4 N,, R. 3 W.|*, marked with 3 notches on 3.

* When writing these descriptions in the field notes, the angular brackets and the
enclosed letters and figures will be omitted.
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and E. edges; dug pits, 18x18x 12 ins., in each sec. 53 ft. dist.; and
raised 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 cor. of
(e. g.) secs. 14, 15,22, and 23 [Tp. 4 N., R. 3 W.]*, marked with 3 notches
on 8. and E. edges; and raised 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
(e. g.) secs. 9, 10, 15, and 16, marked with 4 notches on 8., and 3
notches on E. edges; from which
A —, — ins. diam., bears N, —° E., — lks. dist., marked
T.2N,R.2 W, 8.10, B. T.

A —, — ins. diam., bears S. —° E., — lks. dist., marked
T.2 N, R.2 W, 8. 15, B. T.

A —, —ins, diam,, bears 8. —° W, — lks. dist., marked
T.2N,R.2W,8.16,B.T. .

A —, — ins. diam., bears N. —° W., — lks. dist., marked
T.2N,R.2W,8. 9 B.T.

4. Post, with Pit and Mound of Earth.

Set a — post, 3 ft. long, 4 ins. 8q., with marked stone (charred stake
or quart of charcoal), “4 ins. in the ground, for cor. of (e. g.) secs. 15,
16, 21, and 22, marked -

T.2N,,8.15 on N. E,,

R.2'W,8.22 on 8. E,,

S.21 on 8. W., and

S.16 on N. W, faces with 3 notches on 8. and E. cdges; dug pits,
18 x18x 12 ins., in each sec., 53 ft. dist.; and raised a mound of earth,
4 ft. base, 2 ft. high, W. of cor.

b. Post, with Bearing Trees.
. Set a — post, 3 ft. long, 4 ins. sq., 24 ins. in the ground for cor. of
(e. g.) sees. 25, 26, 35 and 36, marked
T.2 N.,, 8. 25 on N. E,,
R.2 W, 8.36 on 8. E,,
S. 35 on 8. W, and
S. 26 on N.W. faces; with 1 notch on S. and E. edges; from which
A —, — ins. diam., bears N, —¢ E., — Iks. dist., marked
T.2 N, R.2 W, 8. 25, B.T.
A —, —ins. diam., bears 8. —° E., — lks. dist., marked
T.2N,R.2 W, 8. 36, B. T.
A —, — ins. diam., bears S, —° W,, — lks. dist. marked
T.2N,, R.2W,8. 35 B.T.
A —, — ins. diam., bears N. —© W,, — lks. dist., marked
T.2N,R.2 W, 8. 26, B. T.

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

Deposited a marked stone (charred stake or quart of charcoal), 12 ins.
in the ground, for cor. of (e. g.) secs. 25, 26, 35 and 36; dug pits, 18 x
18x12ins., in each sec., 4 ft. dist.; and raised a mound of earth, 4 ft.
base, 2 ft. high, over deposit.

* When writing these descriptions in t-l_lehﬁélzl—;otes, the angular brackets and the
enclosed letters and figures will be omitted,
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In 8. E. pit drove a — stake, 2 ft. long, 2 ins. 8q.,12 ins, in the ground,
marked .

T.2N., 8.25 on N.E.,

R.2W. S.36 on S. E.,

S.350n 8. W, and

S. 26 on N. W, faces; with 1 notch on S. and E. edges.
7. Tree Corner, with Pits and Mound of Earth.

A—, — ins, diam., for cor. of (e. g.) sees. 29, 30, 31, and 32, I marked

T.2N,,8.290on N. E,,

R.2W, S8.320n 8. E,

S. 31 0n 8. W, and

S. 30 on N. W. sides; with 1 notch on 8., and 5 notches on E. sides;

dug pits, 18 x18x12 ins., in each sec., 5 ft. dist.; and raised a mound of
earth around tree.

8. Tree Corner, with Bearing T'rees.

A—, —ins. diam., for cor. of (e. g.) secs. 5, 6, 7, and 8, I marked

T.2N,, S.50n N. E,,

R.2W,S8.80n8.E,

S.7Ton 8. W,, and

S. 6 on N. W, sides; with 5 notches on 8. and E. sides; from which

A—, — ins. diam., bears N. —° E., — lks. dist., marked
T.2N,R.2W,S8.5,B.T.

A—, — ins. diam., bears 8. —© E., Iks. dist., marked
T.2N,R.2W, 8.8, B.T.

A—, — ins. diam., bears 8.—° W, Iks. dist., marked
T.2N,R.2W, 8.7 B.T.

A —, —ins. diam., bears N, —° W, — Iks, dist., marked
T.2N,R.2W, 8.6 B.T. -

SECTION CORNERS COMMON TO TWO SECTIONS ONLY.
[See Plates V and V1.]

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 modi-
Jied, as follows :

After “marked”, insert the words

“3N.onS. W,,and

7 W.on N. W, faces;”.

When, under the conditions above gpecified, 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 38.

1. Stone, with Pits and Mound of Earth.

Set a — stone, — X — x — ins., —ins. in the ground, for cor. of (e. g.)*
secs. 26 and 36 [Tp.3 N., R. 7 W.],} marked with 5 notches on N.,
and 1 notch on 8. edges; dug pits, 24 x24x 12 ins,, in each sec., 6 ft.
dist.; and raised a mound of earth, 4 ft. base, 2 ft. high, W. of cor.

*The corner established on the range line and described in paragraph 1, will have
notches to indicate the distances to the N. E. and 8. E. corners of the township.
See plate V, fig.18: and Plate 1X, Tp. 3N, R. T W.

t When writing descriptions of corners similar to those described in paragraphs
1 and 2, the angular brackets aud the inclosed letters and figures, will be omitted.
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2. Stone, with Mound of Stone. ' N
Set a — stone, —x —x — ins., —ins. in the ground, for cor. of (e.g.)*
secs. 15 and 22 [Tp. 3 N.,, R. 7 W.],t marked with 3 notches on N.,
and S, edges; and raised 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 cor. of (e.g.)}
secs. 28 and 29, marked with 4 notches on E. edge; from which
A —, — ins. diam., bears N. —° E., — lks. dist., marked
T.3N.,R.7TW,S.28 B.T.
A —, — ins. diam., bears N. —° W,, — 1ks. dist., marked
T.3N,R.7TW,8.29,B.T.

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 (e. g.) 33 and
34,§ marked

T.2N.,,S.34 on N. E,, and

R. 6 W, S. 33 on N. W. faces; with three notches on E. and W.
edges; dug pits 24 x24x12 ins., in each sec., 6 ft. dist, and raised a
mound of earth, 4 ft. base, 2 ft. high, N. of cor.

6. Post, with Bearing Trees:

Set a — post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for cor. of
(e. g.) secs. 24 and 25,|| marked

T.3 N, 8.25 on 8. W,, and

R.6 W,, 8. 24 0on N. W. faces; with 4 notches on N., and 2 notches
on 8. edges; from which

A —, — Ins. diam., bears 8. —© W, — lks. dist., marked

T.3N,,R.5 W.,8.25,B.T.

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

. T.3N,R.5W,8.24,B.T.

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

Deposited a marked stone (charred stake or quart of charcoal), 12
ins. in the ground, for cor. of (e. g.) secs. 13 and 24;1 dug pits 24X
24x12 ins., in each sec., 4 ft. dist.; and raised a mound of earth, 4 ft.
base, 2 ft. high, over deposit.

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

T.2 N., S.24 on 8. W., and

R.6 W,, 8. 13 on N. W, faces, with 3 notches on N.and 8. edges.

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

A —, — ins, diam., for cor. of (e. g.) secs. 24 and 25,** I marked

T.3 N,,8.256 on 8, W, and

R.6 W.,, 8. 24 on N. W. sides; with 4 notches on N. and 8. sides;
dug pits, 18 x 18 x 12 ins,, in each sec., b ft. dist.; and raised a mound
of earth around tree.

* The corner established on a sectional guide meridian and described in paragraph
2, will h%v&, notches like the corresponding corier on arange line. 8ee Plate IX, Tp.
3N, R .

t When writing descriptions of corners similar to those described in paragraphs
1 and 2, the angular brackets and the inclosed letters and figures, will be omitted.

i See Plate 1X, N. bdy., sec. 32, Tp.3N., R. TW.

§ See Plate IX, Tp. 2 N., R.6 W, | Tp. 3N, R.5 W, § Tp.2N,,R.6 W.

**On range line; see Plate IX; Tp. 3 N,, R.6 W,
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8. Tree Corner, with Bearing Trees.

A —, — ins. diam., for cor. ot (e. g.) sees. 22 and 27,* I marked

T. 3N.,S 27 on 8. W, and

R.TW., S.22 on N, w. sides; with 4 notches on N., and 2 notches

on S. sndes, from which

A —, — ins. diam., bears S. —° W,, — 1ks, dist., marked
T.3N,R.TW, S27BT

A— — ins. dlam bears N. — °© W., — Iks. dist., marked
T.3N, R. 7 W., S. 22, B. T.

SECTION CORNERS REFERRING TO ONE SECTION ONLY,
[See Plates V and IX,]

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 established near the place for cor. of secs. 15, 16, 21, and 22, will be
modified, as follows: After ¢marked”, insert the Words

“g N., 5W. on N. E. face;”

When, under the conditions above specified, the corner described in par-
agraph 11is established, a stake may be driven in the pit, and marked instead
of the stone, and described as exemplified in the last clause of paragraph 6,
page 40.

1. Stone, with Pit and Mound of Earth.

Set a — stone, —x —Xx — ins., — ins. in the ground, for 8. W. cor.
of (e. g.)sec. 12 [Tp 2 N., R. 5 W.],* marked with 1 notch on E. edge;
dug a pit, 36 x36 x12 ms in the sec., 8 ft. dist.; and raised a mound
of earth, 4 ft. base, 2 ft. hlgh N. E. of cor.

2. Stone, with Mound of Stone.

Set a — stone, — X —Xx— ins., — ins. in the ground, for 8. W. cor.
of (e.g.)sec.12 [Tp. 2 N,, R.5 W. I]J’r marked with 1 uotch on E. edge;
and raised a mound of stone, 2 ft. base, 13 ft. high, N. E. of cor.

3. Stone, with Bearing Tree.

Set a — stone, — x —Xx— ins., — ins. in the ground, for S. W. cor.
of (e g.) sec. 12 ‘marked with 1 notch on E. edge; from 'Which :
A —, —ins. (ila,m bears N. —© E., — lks. dlst marked
T.2N,R.5W,, ) S, 12, B. T.

4. Post, with Pit and Mound of Earth.

Set a — post, 3 ft. long. 4 ins. 8q., with marked stone (charred stake
or quart of cha.rcoal), 24 ins. in the ground, for N. W, cor. of (e. g.)
sec. 10;1 marked

T.3N., 8.9 on N. E,

R.5 W., 8.10 on 8. E.

S.9 on 8. W. ,and

S.90on N. W. facos, thh 5 notches on 8. and 3 notches on E. edges;
dug a pit, 36 X 36 x 12 ins,, in the sec., 8 ft. dist.; and raised a mound of
earth, 4 ft. base, 2 ft. hlgh 8. E. of cor.

* On sectional guide meridian; see Plate IX, Tp. 3 N.,, R.7TW.

t When writing descriptions of corners similar to those described in aragraphs 1
and 2, the angular brackets and the included letters and figures wxl}.{ be omitted.
See Plate IX.

{ See Plate IX; Tp.3N., R. 5 W.
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5. Post, with Bearing Tree.

Set a — post, 3ft. long, 4 ins. 8q., 24 ins. in the ground, for 8. W,
cor. of (e. g.) sec. 12;* marked

T.2N.,, 8.12 on N. E,;

R.5W, S8.13 on 8. E,,

S.13 on S. W, and

S. 13 on N. W, faces; with 1 notch on E. edge; from which

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

T.2N, R.5 W, 8.12, B. T.

6. Mound of FEarth, with Deposit and Stake in pit.

Deposited a marked stone (charred stake or quart of charcoal), 12
ins. in the ground, for N. W, cor. of (e. g.) sec. 10;t dug a pit, 36 x
36 x12 ins. in the sec., 5 ft. dist.; and raised a mound of earth, 4 ft. base,
2 ft. high, over deposit.

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

T.3N.,, 8.9 on N. E,,

R.5W,S.10 on 8. E,,

S.9 onS. W., and

8.9 on N. W. faces; with 5 notches on 8., and 3 notches on E.
edges.

7. Tree Corner, with Pits and Mound of Earth.
—, — ins. diam., for S. W. cor. of (e. g.) sec. 12,* I marked
2N, 8.12 on N. E,,
5W.,8.13 on S. E,
13 on 8. W, and ,
S.13 on N. W, sides, with 1 notch on E. side; dug a pit, 24 x 24 x
12 ins., in the-sec., 5 ft dist.; and raised a mound of earth around tree.

A
T.
R.
S.

8. Tree Corner, with Bearing Trees.

A—, — ins. diam., for N. W, cor. of (e. g.) sec. 10, I marked

T.3 N.,S.9 on N.E.

R.5W., S, 10 on S. B.,

S.9 on S. W,, and

S.9 on N. W,, sides; with 5 notches on S., and 3 notches on E.
sides; from which :

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

T.3 N, R.5 W, 8.10, B. T.

QUARTER SECTION CURNERS.

[See Plates V and VI.]

1. Stone, with Pits and Mound of Earth.

Set a — stone, — X — x — ins., — ins. in the ground, for } sec.
cor. [(e. g.) bet. secs. 14 and 23|,f marked %, on N. face; dug pits, 18 x
18x 12 ins., E. and W. of stone, 3 ft. dist.; and raised a mound of
earth, 34 ft. base, 13 ft. high, N. of cor.

* See Plate IX; Tp.2N.,, R.5 W,
tTp. 3N, R.5W.
{1 When writing descriptions of } section corners, the angular brackets and the
ietters and figures they inclose, will be omitted. See paragraphs9, 10, and 11, pages

" 0
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2. Stone, with Mound of Stone.

Set a — stone, — X — X — ins.,, — ins. in the ground, for } sec.
cor. [(e. g.) bet. secs. 14 and 15],* marked % on W, face; and raised a
mound of stone, 2 ft. base, 13 ft. high, W. of cor. Pits 1mpra.ct1cable.

3. Stone, with Bearing Trees.

Set a — stone, — X — X — ins,, — ins. in the ground, for } sec. cor.
[(e. g.) bet. secs. 16 and 17],* marked %, on W, face; from which

A—, — ins. diam., bears N.—° K., —lks. dist., marked
1 S B. T.

A — — ms diam., bears N.—° W.,,— lks. dist., marked
18, '

4. Post, unth Pats and Mound of Earth.

Set a—post, 3 ft. long, 3 ins. sq., with marked stone (charred stake
or quart of charcoal), 24 ns. in the ground, for } sec. cor. [(e. g.) bet.
secs. 4 and 9/,* marked } 8., on N, face; dug pits 18x18x12 ins.,
E. and W, of post, 3 ft. dist.; and raised a mound of car th, 34 ft. base,
13 ft. high, N. of cor.

5. Post, with Bearing Trees.

Set a — post, 3 ft. long, 3 ins. sq., 24 ins. in the ground, for 1 sec.
cor. [(e. g.) bet. secs. 21 and 2"],* marked % S., on W.face; from which
—, — ins. diam., bears 8. —° L., — lks. dlst marked
+8S.,B.T.
A —, — ins. diam., bears 8. —° W., — lks. dist., marked
iS B.T.

6. Mound, with Deposit and Stake in Pit.

Deposited a marked stone (charred stake or quart of charcoal), 12
ins. in the ground, for } sec. cor. [(e. g.) bet. secs. 21 and 28];* dug pits,
18 x18x 12 ins., E. and W. of cor., 4 ft. dist.; and raise a mound of
earth, 3% ft. base, 13 ft. high, over deposit.

In E. pit drove a — sta.ke, 2 ft. long, 2 ins. 8q., 12 ins. in the ground,
marked

4 8. on N. face,

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

A —, — ins. diam.,, for } sec. cor. [(e. g.) bet. secs. 7 and 8],* T
marked % S., on W. side; dug pits, 18x18x12 ins.,, N. and S. of
cor., 4 ft. dist.; and raised a mound of earth around tree.

8. Tree Corner, with Bearing Trees.

A —, — ins. diam., for } sec. cor. [(e. g.) bet. secs. 20 and 29],* I
marked % 8., on N. side; from which
A —, — ins. diam., bears N, —° W,, — lks. dist., marked
1 S B.T.
A— — ms diam., bears S. o W., — lks. dist., marked
1 S

9. 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 VL.

*When writing descriptions of  section corners, the angular brackets and the
letters and hgures they inclose will be omitted. See pamgraphs 9, 10, and 11,
pages 41, 42.
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10. Markings on Quarter Section Corners.

On meridional lines, the markings will be placed on the west side, and
on latitudinal lines, on the north side of the stone, post, or other corner.

11, Stakes in Pits of Quarter Section Corners.

On meridional lines the stakes will be driven in the 8. pit, and om
latitudinal lines, in the E. pit.

STANDARD QUARTER SECTION CORNERS.
[Seo Plate V and VI.]

All standard quarter section corners, on base lines or standard paral-
lels, will have the letters S. C. (for standard corner), precede the
marking “4” or ¢} 8.”, as the case may be; such corners will be estab-
lished in all other respects like other quartes section corners.

When bearing trees are described. for standard quarter section cor-
ners, each tree will be marked, S. C., 1 S., B. T.

QUARTER SECTION CORNERS COMMON TO TWO QUARTERS OF ONE
SECTION.

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

MEANDER CORNERS.

[See Plates V and VI.]

1. Stone, with Pit and Mound of Earth.
Set a — stone,— x —.x —ins.— ins. in the ground for meander cor. of
(e. g ) fracl. secs. 26 and 35,* marked
. C. on E. face; with 1 groove on 8. face; duga plt *36x36x12
ms '8 ft. W. of stone; and raised a mound of earth, 4 ft. base, 2 ft.
lugh ‘W. of cor.*

2. Stone, with Mound of Stone.

Set a —stone,— X — X —ins.,—ins. in the ground, for meander cor. of
(e. g.)fracl. secs. 17 and 18,1 marked

M. C. on S. face; with 5 grooves on E. face; and raised a mound of
stone, 2 ft. base, 1% ft. high, N. of cor. Pits 1mpmctxcable

3. Stone, with Bearing Trees.
Set a — stone —x —Xx — ins., — ins. in the ground, for meander
cor. of (e. g.) fracl. secs. 26 and 35, with 1 groove on S. face;t marked:
M. C. on W. face; from which
A—, — ins., diam., bears N. —© E., — lks, dist., marked
T.15 N, R. 20 E,, 8. 26, M. C. B. T.
A—, — ins., diam., bears 8. —° C. — lks dist., marked
T. 15 M., R2OE 8.35,M.C.B. T

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 cha,rcoal), 24 ins. in the ground, for meander cor. of (e. g.)
fracl. secs. 19 and 20, marked

M.C.on N,

* See page 56, and paragraphs 9 and 10, p'lges 43,44.
tSee Plate IV and pages 192, 209 and 2




T.15 N.on 8., - .

R. 20 E., S. 20 on E., and '

8.19 on W. faces; dug a pit, 36 x 36 x12 ins., 8 ft. S. of post; and
raised a mound of earth, 4ft. base, 2 ft. high, S. of cor.

5. Post, with Bearing Trees.

Set a — post, 3 ft. long, 4 ins. 8q., 24 ins. in the ground, for meander
cor. of (e. g.) fracl. secs. 25 and 26,* marked
M.C. on N,,
T.15 N. on S.,
R.20 E., 8. 25 on E,, and
S. 26 on W, faces; from which
A —, — ins. diam., bears S. —° E., — lks. dist., marked
T.15 N, R. 20 E., 8. 25, M. C. B. T.
A —, — ips. diam., bears §. —o W., — Iks. dist., marked
T.15 N, R. 20 E., 8. 26, M. C. B. T.

6. Mound with Deposit, and Stake in Pit,

Deposited a marked stone (charred stake or quart of charcoal) 12
ins, in the ground, for meander cor. of (e.g.) fracl. secs. 25 and 26;*
dug a pit, 36x36x12 ins., 5 ft. N. of cor.; and raised a mound of
earth, 4 ft. base, 2 ft. high, over deposit.

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

M. C. on 8.,

T.15 N. on N,,

R. 20 E., 8. 26 on W., and

8.25 on E. faces.

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

A —, — ins. diam., from meander cor. of (e. g.) fracl. secs. 17 and
20,* T marked

M.C.on W,

T.15N. on E,,

R.20 E., 8. 17 on N., and

8. 20 on S. sides dug a pit, 36 x36x12 ins., 8 ft. E. of tree; and
raised 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 (e. g.) fracl. E. and
W. halves of sec. 33,t I marked

8.M.C. on N,,

T.15 N. on 8,,

R.20 E., 8. 33 on E., and

8. 33 on W. sides; from which

A —, — ins. diam., bears 8. —© E. — lks. dist., marked
T.15N,R.20 E,, 8. 33, S. M. C. B.T.

A —, — ins. diam., bears 8. —° W,, — lks. dist., marked
T.15 N, R. 20 E,, 8.33, S. M. C. B.T.

9. Pits and Mounds of Meander Corners.

When a pit is dug as an accessory to a meander corner, it will be
located 8 feet from such corner (except as otherwise provided for in
paragraph 6), on the side opposite the stream or lake meandered;

*Sce Plate IV and page 188.

tSee Plate 1V, and page 201. See paragraphs 11 and 12, page 44, and footnote, .
page 57.

.43
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while the mound will be placed midway between the corner and nearest
" side of the pit.

10. 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 erteriors, additional
marks will be placed, as follows: the township number will be marked
on the side opposite ‘M. C.”; the proper range and section number will
be placed on the right-hand side (when looking along line toward the
stream or lake), and the appropriate section number on the opposite
side.

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

On principal or guide meridians, and on meridional township lines,
the letters ¢ M. C.” will be placed as above directed; the township num-
ber will be marked on the opposite side; while the proper range and
section numbers will be marked on the sides facing the east and west
cardinal points.

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

In all the markings provided for in this paragraph, the numbers indi-
cating townships, ranges, and sections, will be preceded by the initial
letters ¢T.” « R.”and “8.”, respectively.

11. Descriptions will be modified in certain cases.

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

The descriptions in paragraphs 1 to 7, inclusive, will be modified to
describe special meander corners, as illustrated in paragraph 8, by
writing ¢“special” before meander cor. and *8.” before ¢ M. C.,” when
conditions require the change. :

12. Special Meander Corners and Auxiliary Meander Corners.

Regular meander corners are those established on standard, town-
ship, or section lines. See Plate V, for plans of meander corners, and
the specimen plat, Plate I'V, sections 17, 18, 19, 20, 25, 26, and 35, for loca-
tions of the meander corners described in Specimen Field Notes, pages
208 to 210.

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 IV, 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.

13. Meander Corners on unsafe ground will be witnessed.

When a Meander Corner falls at a point where prevailing conditions
would insure its destruction by natural causes, a witness corner to
such meander corner will be established, as provided for in the article
“Witness Corners”, page 47.
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CORNERS ON RESERVATION OR OTHER BOUNDARIES NOT CONFORM-
ING TO THE SYSTEM OF RECTANGULAR SURVEYING.

(See Plate VI. ]

1. Stone, with Mound of Earth.

Set a — stone, — X — X — ins.,* — ins. in the ground, for the (e.
g.) 17 mile cor., marked

17 M. on 8.,

N. P.on E., and :

P. L. on W. faces; dug pits, 36 x36x12 ins., E. and "W, of stone
4 ft. dist.; and raised a mound of earth, 5 ft. base, 2§ ft. high, S. of
cor.

2. Stone, with Mound of Stone.

Set a — stone, — X — X — ins.,* — ins. in the ground, for the (e. g.)
38 mile cor., marked

38 M. on N. E,,

N. P.on N. W,, and

P. L. on 8. E. faces; and raised a mound of stone, 3 ft. base, 2 ft.
high,t N. E. of cor. Pits impracticable.

3. Stone, with Bearing Trees.
Set a — stone, — X — x — ins.,* —ins. in the ground, for the (e. g.)
35 mile cor., marked
35 M.on E,,
N.P.on N, and
8 W. on 8. faces; from which
A —, —ins. diam., bears N. —© E., — lks. dist., marked
N.P.LR, 35 M B.T.
A —, — ins. diam., bears 8. —° E.,} — lks. dist., marked
T.6 N.,, R.8 W, 8.9,35 M. B. T.
A —, — Ins. diam., bears S. —° W, — Iks. dist., marked
T.6 N.,, R.8W,, 8. 8,35 M. B. T.
A —, —ins. diam., bears N, —° W., — lks. dist., marked
N.P.L R, 35 M. B. T.

4. Post, with Pits and Mound of Earth.

Set a — post, 3 ft.long, 5 ins. sq.,§ with marked stone (charred stake
or quart of charcoal), 24 ins. in the ground, for the (e. g.) 17 mile cor.,
marked

17 M. on 8.,

N. P. L R. on E,, and

P. L. on W, faces; dug pits, 36 x36x12 ins., E. and W. of post, 4
ft. dist.; and raised a mound of earth, 5 ft. base, 2 ft. high, S. of cor.

* 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, & stone 20 X 144 X6 ins., will be about minimum size, and
32 X 9 X 6ins., 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 paragraph 1 only.

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

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

§ The siated dimnensions 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.
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5. Post, with Bearing Trees.
Set a — post, 3 ft. long, 5 ins. 8q.,* 24 ins. in the ground, for the (e. g.)
35 mile cor., marked
35 M. on L.,
N.P.L R.on N., and
T.6 N, R.8 W,, ’S. 9, on 8S.; from which
A—,—ms dlam bea.rsN —9 E., — lks. dist., marked
N.P.L R, 35 M. B. T.
A —, —ins. dlam bears 8. —° E.,t — lks. dist., marked
T.6 N, RSW.,SQ3 M. B.T.

A, —ns. diam., bears S. —° W.,t — lks. dist., marked
T. 6 N., R.8W, SS35MBT
A —, —ins. dlam bears N. —° W., — Iks. dist., marked

N.P.IL. R, 35 M. B. T.

6. Mound, un'th Deposit and Stake in Pit.

Deposited a marked stone (charred stake or quart of charcoal), 12
ins. in the ground, for the (e. g.) 33 mile cor.; dug pits, 36 x 36 x 12 ins.,
N. E. and S. W. of cor., b ft. dist.; and raised a mound of earth, 5 £t.
base, 24 ft. high, over depos1t

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

33 M.on 8. E.,

N.P.L R.on N. E,, and

T.6 N, R.8 W, 8. 15 on 8. W. faces.

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

A —, — ins. diam.,, for the (e. g.) 29 mile cor., I mark

29 M. on E,,

N.P.L R.on N, and

T. 5 N,, R.7TW,, S. 8 on 8. sides; dug pits, 36 x36x 12 ins., N. and
S. of tree, 5 ft. dlst and raised a monnd of earth, 5 ft. base, 2% ft.
high, E. of cor.

8. Tree Corner, with Bearing Trees.t
A —, — ins. diam., for the (e. g.) 35 mile cor., I mark
35 VI on E.,
N.P.I.R. onN and
T.6 N, R.8 W, ’S. 9 on 8. sides; from which

A —, —ins. dum bears N, —©° E , — lks. dist., marked
N. P LR,35 M B.T.
A —, —ins. dlam bears 8. —° L. ., — 1ks. dlst, marked

TGN R.8 W, S‘)35M B. T.

A—, — ins. diam., bears S. —° W., — lks. dist., marked
T.6 N.,, R.8 W, 8. 8,35 M., B. T.

A —, — ins. diam., bears N. —°© W., — lks. dist., marked
N.P.1I. R, 35 M, B.T.

9. Corner Monument of Stone, with Deposit.

Deposited a marked stone (charred stake, quart of charcoal or vial
with recordf inclosed), 12 ins. in the ground, for the 8. Ww. cor. of

" *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.

t The bearing firees, ‘8. — E.” and ‘8. —° W.” from the vorner, are supposed
to stand on surveyed land, near the line between seetions 8 and 9.

t The “record” will consist of a brief description of the corner, with the date of
its construction,
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(e. g.) the Nez Perces Indian Reservation; and built a monument of
stone, 3 ft. sq. at base, 2 ft. 3q.on top, 3 ft. high, over deposit; marked
8. W. cor., N. P. . R.on N, E_* .
P.L,—1tM.—tchs.on S E,
P.L,—1%on 8. W, and
P.L.on N. W, faces.

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

Set a — post, 3 ft. long, 5 ins, 8q., 24 ins. in the ground, for the N.
W. cor. of (e. g.) the Nez Perces Indian Reservation, marked

P.L.on S. E.,

N.W.cor. N.P.I. R.on S. E,,

P.L.—tM., —tchs.on 8, W, and

P.L.— { on N.W. faces; dug pits, 36 x36x12 ins., S. and N. E.
(éf I]);st’f 8 ft. dist.; and raised a mound of earth, 5 ft. base, 23 ft. high,

. E. of cor.

11. A Stone for Corner Monument, with Pits and Mound of Earth.

Set a — stone, 36 x10x 7 ins., 27 ins. in the ground, for the N, E.
cor. of (e. g.) the Nez Perces Indian Reservation; marked

P.L.on N. E,,

P.L.on S. E.,

N. E. cor., N. P.I. R. on 8. W., and

P.L. on N. W. faces; dug pits 36 x36x12 ins., S. and W. of stone,
8 ft. dist.; and raised a mound of earth, 5 ft. base, 2§ ft. high, 8. W, of
cor.

12. Modifications of descriptions.

When a stone or post is established for a corner monument (i. e.)
at a corner of a reservation, and four (4) bearing trees are available,
the descriptions in paragraph 10 and 11 will be modified, as follows:
Replace all that refers to pits and mound of earth, by correct descrip-
tions of four properly marked bearing trees, for each corner. (See
paragraphs 3 and 5, pages 47, 48.)

The dimensions and arrangement of pits and mounds, described in
the lagt two paragraphs, are similar to those described for “Corners
referring to one township only.” (See paragraphs 1 and 4, page 31.)

WITNESS CORNERS.§

1. 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 by natural
causes, a witness coruer will be established in a secure position, on a
surveyed line if possible, and within twenty chains of the corner point
thus witnessed.

2. 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

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

1 The proper number of miles and chains, from the initial point, will Le stated.

$The year in which the monument is established will be placed in the blank,

§ See page 56, : -
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regular markings; such witness corners will be established, in all other
respects, like a regular corner.

3. Markings on Bearing T'rees 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.

4. Witness Corners to corner points falling in roads, etc.

The point for a corner falling on a railroad, street, or wagon road,
will be perpetuated by a marked stone (charred stake or quart of char-
coal), deposited 24 inches in the ground,* and witnessed by two witness
corners, one’of which will be established on each limiting line of the
highway.

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

WITNESS POINTS.

‘Witness points will be perpetuated by corners similar to those de-
scribed for quarter section corners, with the marking “ W. P.” (for wit-
ness point), in place of ¢ $,” or ¢ }8.”, as the case may be.

If bearing trees are available as accessories to witness points, each
tree will be marked W.P.B.T. (See ‘Insuperable objects on line—
Witness Points,” page 22.)

MISCELLANEOTUS,

1. Corners on Rock in place, or on Boulders.t

‘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 earth will be raised, it size of the boulder or
form of the rock in place permits the excavation of pits. As a last
resort, a mound of stone will be built to attract attention to the point,
if loose rock can be obtained in the vicinity.

2. 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 Description
of Corners, and in every case the direction of the mound from the
corner will be carefully stated. The use of the indefinite description
¢ alongside ” will be discontinued.

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,

*The deposit will not be practicable in the case of railroads; but the witness cor-
nelrs will be established on the lines limiting the right of way. See pages 198,209, and
Plate IV, . '

t See pages 146, 147, 157, and 164.
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3. Mounds of Stone, covered with Earth.

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,” 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 medified
as follows: Strike out the words ¢ Pits impracticable”; in place of
“mound of stone, 2 ft. base, 13 ft. high,” write “ mound of stone cov-
ered with earth, — ft. base, — ft. high,” inserting in the blank spaces
the dimensions of the mound given in paragraph 1, following the desig-
nation of each class of corners, pages 24 to 45. »

4. 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 located on the south side; in
general, the bearing trees referring to any particular closing corner,
together with one pit and the mound belonging to such corner, will be
located on the same side of the line closed upon, and on the side firom
whichthe surveys have been closed.

When the requisite number of trees can be found within 300 links of
the corner point, two (2) bearing trees will be marked and described
for every standard or closing township or section corner, or corner
common to two townships or sections, only; four (4) for every corner
common to four townships or four sections; one (1) for a corner refer-
ring to one township or one section, only; two (2) for every quarter
section corner or meander corner, and four (4) for each mile or half
.ile corner, or corner monument on a reservation or other boundary,
ot conforming to the system of rectangular surveying.

In case the prescribed number of trees can not be found within limits,
the deputy will state in his field notes, after describing those marked,
“10 other trees within limits,” and add “dug pits — x — x — ins.,”
ete,, or “ raised a mound of stone, — ft. base, — ft. high, — of cor.,”
as prevailing conditions may require. :

Bearing trees, being the most important accessories to the corners,
will have their exact bearings from the true meridian taken with the
instrument used in running the lines of survey; and the distance from
themiddle of each bearing tree to the middle point of the corner will be care-
fully measured, and recorded in the field notes.

A plain blaze will be made at the usual or most convenient height, on
each bearing tree, oun the side facing the corner. The height of all other
markings on the tree will in no case exceed the limit of two and one-half
feet above the ground.

5. 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.

Yo stones measuring less than 504 cubic inches, or less than 12 ins. -
i length, will be used for corners.

*The base and height of a “mound of stone, covered with earth,” will be the

fame ag prescribed for mound of earth. The dimensions of ‘‘mound of stone” on

rservation boundaries will conform to those prescribed in paragraph 2, page 45,
The direction of the mound from the corner will be stated.

-386——4
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6. Objects to be noted.

Particular attention is directed to the ¢ Summary of objects and
‘data required to be noted.” See page 58 of these instructions; and the
deputy will thoroughly comply with the same in his work and field
notes.

7. Lines discontinued at Legal Corners.

No mountainous lands, or lands not classed as surveyable, will be
meandered, and all lines approaching such lavds will be discontinued
at the section or quarter-section corner nearest the unsurveyed land.

‘8. 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.

9. 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 boun-
daries of reservations and private land claims, which will be set
squarely on line. '

10. Size of Posts, Mounds, etc. ' ‘

The sizes of wooden posts, mounds, and pits, noted in the foregoing
descriptions, ‘will be regarded as mintmum, and their dimensions will
be increased whenever practicable.

11. /Gorner Materials.

In establishing corners, durable stones will be used when obtainable ;
then, posts; and lastly, mounds, with stake in pit.
‘Wood of a perishable nature will not be used tor posts or stakes.

12. Instructions will be examined.

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.

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.

The lines of the public surveys 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,
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The initial point having been established, the line of the public sur-
veys will be extended therefrom, as follows:

BASE LINE,

1. From theinitial point the base line will be extended east and west
on a parallel of latitude, by the use of transit or solar instruments, as
may be directed by the surveyor general in his written special instrue-
tions. The transit should be designated for the alinement of all impor-
tant lines. )

2. 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 elongation*
is a matter of prime importance.

3. When transits are employed, certain reference lines { having a
known position and relation to the required parallel of latitude will be
prolonged as straight lines, by two backsand two fore sights at each
setting of the instrument, the horizontal limb being revolved 180° in
azimugh between the observations.

4. Where solar apparatus is used, the deputy will test the instrument,
whenever practicable, by comparing its indications with a meridian
determined by Polaris observations;i and in all cases where error is
discovered he will make the necessary corrections of his line before
proceeding with the survey.f All operations will be fully described in
the field notes.

5. The proper township, section, and qyarter section corners will be
established at lawful intervals, and meander corners at the intersection
of the line with all meanderable streams, lakes, or bayous.

6. In order to detect errors and insure accuracy in measurement, two
sets of chainmen will be employed; one to note distances to interme-
diate points and to locate topographical features, the other to act as a
check. Each will measure 40 chains, and the proper corner will be
placed midway between the ending points of the two measurements.

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

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

PRINCIPAL MERIDIAN.

1. This line shall conform to a true meridian and will be extended
from the initial point, either north or south, or in both directions, as the .
conditions may require, by the use of transit or solar instruments, as
may be directed by the surveyor general in his special written instruec-
tions. '

2. The methods used for determination of directions, and the pre-
cautions to be observed to secure accuracy in measurement, are fully
stated above under the title ¢ Base Line”, and will be complied with in
every particular.

3. In addition to the above general instructions, it is required that

* See page 105. 1 See specimen field notes, page 172.
t For details see pages 120 to 127. § See pages 142 to 167,
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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 General
Land Oftice, and the survey of such principal meridian shall not be
commenced until written authority, together with such special instruc-
tions as he may deem necessary, shall have been received from the
Commissioner.
STANDARD PARALLELS.

1. Standard parallels, which are also called correction lines, shall be
extended east and west from the principal meridian, at intervals of
every 24 miles north and south of the base line,in the manner pre-
scribed for running said line, and all requirements under the title
¢« Base Line” will be carefully observed. (See page 51.)

2. Where standard parallels have been placed at intervals of 30 or 36
miles, regardless of existing instructions, and where gross irregulari-
ties 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.

i

GUIDE MERIDIANS,

1. Guide meridians shall be extended north from the base line, or stand -
ard parallels, at intervals gf every 24 miles east and west from the
principal meridian, in the nfanner prescribed for running the principal
meridian, and all the provisions for securing accuracy of alinement
and measurement found, or referred to under the title ¢ Principal
Meridian,” will apply to the survey of said guide mneridians. (See
page 51.)

2., When existing conditions require that such guide meridians shall
be run south from the base or correction lines, they will be initiated
at properly established closing corners on such lines.

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

TOWNSHIP EXTERIORS.

1. Whenever practicable, the township exteriors in a tract of land
24 miles square, bounded by standard lines, will be surveyed succes-
sively through the block, beginning with those of the southwestern town-
ship.

2. The meridional boundaries of townships will have precedence in
the order of survey and will be run from south to north on ¢rue merid-
ians, 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 thetownship corner to be
closed upon, will be carefully measured, and, with the resulting true
return course, wiil be duly recorded in the ﬁeld notes.
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Should it happen, however, that such random intersects the meridian
of the objective corner, north or south of said corner, or falls short of,
or overruns the length of the south boundary of the township by more
than three chains (due allowance being made for convergency), 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. '

3. Wheneverpracticable, the exterior boundariesof townships belong-
ing to the west range, in a tract or block 24 miles square, will 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.

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

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

5. Allowance for the convergency of meridians will be made when-
ever necessary. _

. METHOD OF SUBDIVIDING.

1. The exterior boundaries of a full township having been properly
established, 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.

2. After testing his instrumenton the true meridian thus determined,
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,* establishing
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.

3. From the last-named corner, a random line will be run eastward,
without blazing, parallel to the south boundary of section 36, to its inter-

* The meridional section 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 correc-
tion, dependent on the latitude, taken from the following table, which gives, to the
nearest whole minute, the convergency 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, wher the range line is a {rue meridian. Add the correction to the bearing
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section with the east boundary of the township, placing at 40.00 chains
from the point of beginning, a post for temporary quarter section cor-
per. 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 estab-
lished thereon, midway between the initial and terminal section corners.

If, however, the random intersects said township boundary to the
north or south of said corner, the falling* will be carefully measured,
and from the data thus obtained, the true return course will be calcu-
lated,t 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.

4, Having thus established the line between sections 25 and 36; from
the corner for sections 25, 26, 35, and 36, the west and nortl 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 par-
allel to the established south boundary of section 25, ete.

5. Then, from the last established section corner, i. e. the corner for
sections 1, 2, 11, and 12, the line between sections 1 and 2, will be pro-
jected 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 randomn 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

of the rango line, if the same is west of north, but subtract when it bears east of
north.
TaBLE A.—Corrections for Convergency, within a Township.

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

1mile. | 2 miles. | 3 miles. | 4 miles. | 6 milea.

b e bt o
BORD bt bk
WO
W -
RO <

Example.—Latitude, 47°. Range line bears N. 0° 2’ E.; then parallel 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,
31and 32, N.0° 3' W,

* See ‘“ Prescribed Limits,” page 59.

t See Table VII, and rules, page 128. Random bearings, determined as directed
above, are actually the true bearings of fractional true lines and are so used for run-
ning them. Any deviation from random bearings, derived from the application of
the falling [Table VII], changes the random bearing by an amount due to unavoid-
able errors, and should give for a final result a bearing as near the true bearing as the
field work will permit. A true bearing means the angular deviation from the #rue
meridian in contradistinction to the magnetic bearing, or angle made with the mag-
netic meridian. A true line will be understood to refer to the line upon whick the cor-
ners are established.
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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-
ship, to the east or west of the corner for sections 1and 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 throwing
the fractional measurement in that portion lying between the quarter
section corner and the north boundary of the township.

‘When the north boundary of a township is a base line or standard
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. :

6. 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 cornersestablished on the west boundary of said range
of sections, random lines will be projected to theirintersection 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
the initial corners of the randoms, the.fractional measurements being
thereby tkrown into those portions of the lines situated between said
quarter section corners and the west boundary of the township.

7. 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 bound-
ary, the random will be run parallel to the south boundary of the range of
sections tn which it is situated, and fractional true lines will be run in a
similar manner.t

8. 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
a8 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.f -

9. Quarter section corners, both upon meridional and latitudinal sec-
tion 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

* See Table VII and rules, page 128.

t See Plate 1V, between sections 7 and 18, and 17 and 20,
t See Plate IV, between sections 8 and 17,
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excess or deﬁclency in the measurements will be thrown, according to
law, on the extreme tier or range of quarter sections, as the case may be.

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

11. Where by reason of impassable objects no portion of the south
boundary of a township can be regularly established, the subdivision
thereof will proceed from north to south and trom east to west, thereby
throwing all fractional measurements and areas against the west bound-
ary, and the meauderable stream or other boundary limiting the town-
ship on the south.

If the east boundary is without regular section corners and the north
boundary has been run eastwardly as a true line, with section corners
at regular intervals of 80.00 chains, the subdivision of the township
will be made from west to east, and fractional measurements and areas
will be thrown against the 1rregular east boundary.

12. 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 notexceed-
ing twenty chains therefrom, said witness cornerst will be properly

established, 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 wili be required to furnish good evidence that the sectlon
corner is actually inaccessible.

MEANDERING.

1. 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.

2. Navigable rivers, as well as all rivers not embraced in the class
denominated ¢navigable,” the right-angle width of which is three
chains and upwards, will be meandered on both banks, at the ordinary
mean high water mark, by taking the general courses and distances of
their sinuosities, and the same will be entered in the field book. Rivers
not classed as navigable will not be meandered above the point where
the average right-angle width is less than three chains. Shallow
streams, without any well-defined channel or permanent banks, will not
be meandered; except tide-water streams, whether more or less. than
three chains wide, which should be meandered at ordinary 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 line, corners
will be established at the time of running these lines. Such corners

*Section corners will be established b by correct almement and measurement of
meridional sectional lines whenever practicable.
1 See ‘“ Witness Corners,” page 47.
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are called meander corners,* and the deputy will commence at one ot
these corners, follow the bank or boundary line, and measure the length
of each ‘course from the beginning corner to the next ¢ meander corner.”
Compass courses, by the needle or solar, will be used in meanders.
Transit angles are not allowed. ‘

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 the river may be protracted with entire accuracy. The particulars
will be given in the field notes.

In meandering water courses or lakes, where a distance is more than
ten chains between successive stations, whole chains only should be
taken; but if the distance is less than ten chains, and it is found con-
venient to employ, chains and links, the number of links should be a mul-
tiple of ten, thereby saving time and labor in testing the closings, both
in the field and office.

3. 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.

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

To meander a lake or deep pond lying entirely within the boundaries
of a section, two lines will be run from the two nearest corners on dif-
ferent sides of such lake or pond, the courses and length of which will
be recorded, and if coincident with unsurveyed lines of legal sub-
divisions, 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 specialt meander corner will be established as above direeted.
(See example, page 201.) '

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

4. 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.

5. 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 main land, so as to connect by course and distance on a direct

*These corners are the regular meander corners, and designated ‘‘meander cor-
ners;” they are distinguished from special and auxiliary meander corners; see para-
graphs 11 and 12, page 44, and pages 42 and 43.

tA ¢“Special Meander Corner” is one established on a line of legal subdivision, not
a standard, township, or section line. See pages 201 and 202,



58 .

line, the meander corner on the mainland with the corresponding point
on the island, where the proper meander corner will be established.

6. In making the connection of an island lying entirely within a sec-
tion, with the mainland, a special base will be measured from the most
convenient meander corner, and from such base, the location of an
auriliary* meander corner will be determined by triangulation, at
which the meanders of the island will be initiated.

7. In the survey of lands bordering on tide water, ¢ meander corners”
will be established at the points where surveyed lines intersect higk-
water mark, and the meanders will follow the high-water line.

8. The field notes of meanders will show the dates on which the work
was performed, as illustrated in the specimen notes, page 216. The
field notes of meanders will state and describe the corner from which
the meanders commenced, and upon which they closed, and will exhibit
the meanders of each fractional section separately; following, and
composing a part of such notes, will be given a description of 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 meandered.
The utmost care will be taken to passno 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 REQUIRED TO BE NOTED.,

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

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 lines 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, 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
ridges, with their courses, and estimated height in feet, above the level
land of the surrounding 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 trueline to the bank first arrived at, the course down stream
at points of intersection, and their widths on line. Iu cases of navigable
streams, their width will be ascertained between the mednder corners,
as set forth under the proper head.t

7. The land’s surface—whether level, rolling, broken, hilly, or moun-
tainous.

8. The soil—whether first, second, third, or fourth rate.

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

* An ‘““auxiliary meander corner” is one not on a line belonging to the system of
rectangular surveying. See page 212.
tSee ‘“ Meandering,” third clause of paragraph 2, page 57.
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11. Springs of water—whether fresh, saline, or mineral, with the .
course of the streams flowing from them.

12, Lakes and ponds—describing their banks and giving their height,
and also depth of water, and whether it be pure or stagnant.

13. Improvements. Towns and villages; houses or cabins, fields, or
other improvements with owners’ names; mill sites, forges, and fac-
tories, mineral monuments, and all corners not belonging to the system
of rectangular surveying; will be located by bearing and distance, 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; also salt springs and licks. All reliable informa-
tion that can be obtained respecting these objects, whether they be on
the line or not, will appear in the general description.

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, stone quarries, ledges of
rocks, with the kind of stone they afford.

18. Natural curiosities, interesting fossils, petrifactions, organic re-
mains, ete.; also all ancient works of art, such as mounds, fortifications,
embankments, ditches, or objects of like nature.

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.

1. If in running a random township exterior, such random falls short
of or exceeds its proper length by more than three chains, or falls more
than three chains north or south of its objective corner, it will be re-run,
and if found correct, so much of the remaining boundaries of the town-
ship will be retra.ce(i or resurveyed,* as may be found necessary to locate
the error.

2. Every meridional section line, except those terminating in the.
- north boundary of the township, shall be eighty chains in length.t

3. The random meridional section lines through the north tier of sec-
tions shall fall within fifty links east or west of the section corners
established on the north boundary of the township, exzcept when closing
on a base line or standard parallel.

4. The actual length of meridional section lines through the north
tier of sections shall be within one hundred and fifty links of their
theoretical length. The latter will be determined from the meridional
boundaries of the north tier ot sections.

5. All random latitudinal section lines shall fall within fifty links
north or south of their objective section corners.

In any range of sections, the difference between the true bearing of a
latitudinal section line and that of the south boundary of the range,
shall not exceed 21 minutes of arc.

The latitudinal section lines, except those terminating in the west
boundary of the township, shall be within fifty links of the actual dis-
tance established on the south boundary line of the township for the
width of the range of sections to which they belong.

6. The north boundary and the south boundary of .any one section,

*S8ee ‘‘ Explanations,” p. 71 to 78. t See exception on p. 76.
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except in the extreme western range of sections, shall be within fifty
links of equal length.

7. The meanders within each fractional section, or between any two
successive meander corners, or of an island in the interior of a section,
should close within a limit to be determined by allowing five-eighths of
a link for each chain of said meander line. Where the meander corners
marking the ends of a meander line in a fractional section are located
on standard, township, or section lines, the above limit, increased by
one-Jourth of the regular perimeter of the fractional section, expressed in
nriles, multiplied by 71 links, will be allowed.*

The extreme limit, however, will in no case be permitted to exceed
one hundred and fifty links.

FIELD NOTES.

1. The proper blank Rooks for original field notes will be furnished by
the surveyor general, and in such books the deputy surveyor will make
a faithful, distinct, and minute record of everything done and observed
by himself and his assistants, pursuant to instructions, in relation to
running, measuring, and marking lines, establishing corners, etc., and
present, as far as possible, full and complete topographical sketches of
all standard and exterior lines, drawn to the usual scale for township
exteriors. These ¢“original field notes ” are not necessarily the entries
made in the field, in the deputy’s pocket note books called tablets; but
they are to be fully and correctly written out in ink, from such tablets,
for the permanent record of the work. Tablets should be so fully
written as to verify the ¢ original field notes” whenever the surveyor
general requires them for inspection. :

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

A full description of each corner established under any one contract
will be given once only; subsequent reference to such corner will be
made in the form, ¢ heretofore described”, or {e. g.) ¢“the corner for sec-
tions 2, 3, 10, and 11,” as the case may require.

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

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

4. The original field notes of the survey of exterior boundaries of
townships will describe the corners and topography, as above required,
-and the ¢ general description” at the end of such notes will describe
the townships as fully as possible, and also state whether or not they
should be subdivided.

* See Plate I, figs. 8,9, 10,11, and 12.
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5. The original field notes of the subdivisional survey of townships
will describe the corners and topography as above required, and the
“ general description” at the end of such notes will state minutely the
character of the land, soil, timber, etc., found in such townships.

The topography w111 be given on the true line in all cases, and will be
taken correctly, not estimated or approximated.

6. With the original field notes ot the survey of base lines and stand-
ard parallels, and principal and guide meridians forming a tract 24 miles
square,* including those of the township exteriors therein, the deputy
will submit a diagram of the lines surveyed, drawn to a scale of half
an inch to one mile, upon which will be written the true bearings and
lengths of all surveyed lines, except the lengths of those which are actu-
ally 40.00 or 80.00 chains. These diagrams will exhibit all water courses,
with the direction of each indicated by an arrow head pointing down
stream; also, the intersection of the lines with all prairies, marshes,
swamps, ravines, lakes, ponds, mountaius, hills, and all other natural
or artificial topographical features mentioned in the original field notes,
to the fullest extent possible. ‘

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

8. Triangulations, offsets, or traverses, made to determine distances
that can not be directly measured, such as those over (e. g.) deep
streams, lakes, impassable swamps, cafions, etc., will be made on the
random lines,t when random lines are run. All pa.rticulars will be fully
stated in the field notes.

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

Particular.care will be taken to record at the end of each mile the
number of chains of mountainous land, heavily timbered land, or land
covered with dense undergrowth. (See page 224.)

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

9. Near the end of the original field notes and immediately before the
“general description”, the deputy surveyor will add, in the form shown
in specimen field notes (page 177), a tabular statement of the latitude
and departure of all boundary lines of the township, derived from a
traverse table, and will give the fotals, and the errors in latitude and
departure; said errors shall in no case exceed three chains, the pre-
scribed limit for the falling of the random north boundary of a town-
ship. If a part or the whole of one or more boundaries is made up of
meander lines, the northings, southings, eastings, and westings of the

*See page 52 and Plate III. t See pages 136 and 188,
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full section lines, nearest said meanders, will replace the missing N.,
S., E., or W. township lines, as the case may require, thereby present-
ing the errors of said boundaries of a closed survey.

If all the exterior lines have been surveyed by the deputy, the bear-
ings and distances for the table will be taken from his own notes. Ina
case where some of the boundaries have been surveyed under another
contract, the deputy will use the bearings and distances supplied by
the surveyor general, in connection with those of his own lines; and, if
errors exceed the allowance of three chains, specified in paragraph 1 of
the ¢ Prescribed Limits”,* the deputy will determine where the error
occurs, correct the same before he leaves the field, and place the table in his
original field notes.

Besides the ordinary notes taken on line (and which will always be
written down on the spot, leaving nothing to be supplied by memory),
the deputy will subjoin, at the conclusion of his book, such further
description or information touching any matter or thing connected with
the township (or other) survey which he may be able to afford, and may
deem useful or necessary to be known—with a general description of
the township in the aggregate, as respects the face of the country, its
soil and geological features, timber, minerals, waters, etc.

10. Following the general description of the township will be placed
¢ A list of the names of the individuals employed to assist in running,
measuring, and markjng thelines and corners described in the foregoing
field notes of township No. of the base line of range No, ———
of the meridian, showing the respective capacities in which
they acted.”

AFFIDAVITS TO FIELD NOTES.

The following are the forms of official oaths to be taken by deputy
surveyors and their assistants. The original oaths will be affixed to
the original field notes forwarded to the surveyor general by the deputy
surveyor; the preiiminary oaths being placed on the page following
the index of the first book, and the final oaths at the end of the last
book of field notes of the survey of each class of linest to which they

refer:
PRELIMINARY OATHS OF ASSISTANTS.

. We and do solemnly swear that we will well and

falthfn]]y execute the duties of clmmmen that we will level the chain upon even
and uneven ground and plumb the tally pms, either by sticking or dropping the
same; that we will report the true distance to all notable objects, and the true
lengtil of all lines that we assist in measuring, to the best of our skill and ability,
and in accordance with instructions given us, in the survey of the

, Chainman.
— , Chainman.
" Subscribed and sworn to before me this — day of , 189—.
[SEAL.] 3 —_—
We, and , do solemnly swear that we will well and

truly perform the duties of moundmen in the establishment of corners, according to
the iustructions given us, to the best of our skill and ability, in the survey of

, Moundman.
. —— ————, Moundman,
Subscribed and sworn to before me this —— day of , 189—.
[sEAL.] —_—

* See page 59, and retracement artlcle, page 72.
tSee page 50 and par. 13 (a) page 64,
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We, and , do solemnly awear that we will well and truly
perform the duties of axmen, in the estabhshment of corners and other duties, ac-
cording to instructions given us, to the best of our skill and ability, in the survey

of .
, 4
— ———, drman,
Subscribed and sworn to before me this — day of y 189—.
[SEAL.] i —_
I, , do solemnly swear that I will well and truly perform the duties of

ﬂagman, accordmg to instructions given me, to the best of my skill and ablhty, in
the survey of

y Flagman.

Subscribed and sworn to before me this —— day of y 189—.
[sEAL.] A —

FINAL OATHS OF DEPUTY SURVEYORS AND THEIR ASSISTANTS.

List of names.

A list of the names of the individuals employed by , United States
deputy surveyor, to assist in running, measurjng, and marking the lines and corners
described in the foregoing field notes of the survey of , showing the
respective capacities in which they acted.

———, Chainman.
, Chainman.
——, Chainman.
——, Chainman.
» Moundman.
, Moundman.
, dxman.

, dxman.
———, I'lagman.

IIHIHH

FINAL OATHOS OF ASSBISTANTS.

We hereby certify that we assisted , United States deputy surveyor,
in surveying all those parts or portions of the of the base and
meridian, of , which are represented in the foregoing field notes as havin
been surveyed by him and under his direction; and that said survey has been in al
respects, to the best of our knowledge and bellef well and faithfully surveyed, and
the corner monuments established according to the instructions furnished by the
United States surveyor general for

.

, Chainman.
, Chainman.
————, Chainman.
———, Chainman.

HHHI

, Moundman.
y Moundman,
, Azman.
. y Arman.
: ———, Flagman.
Subscribed and sworn to before me this — day of , 189—.
[sEAL.] _—

t / FINAL OATH OF UNITED STATES DEPUTY SURVEYOR.

I, , United States deputy surveyor, do solemnly swear that in pursu-
ance of instructions received from , United States surveyor general for
, bearing date of the day of 189— I have well, faithfully, and truly,
in my own proper person, and in strict conformltv ’with the instruction furnished by
the United States surveyor general for , the Manual of Surveying Instructions,

and the laws of the United States, surveyed all those parts or portions of -
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of the base and meridian in the of , which are repre-
sented in the foregoing field notes as having been surveyed by me and under my
directions; and I do further solemnly swear that all the corners of said survey have
been established and perpetuated in strict accordance with the Manual of Surveying
Instructions, and thespecial written instructions of the United States surveyor general
for , and in the specitic manner described in the field notes, and that the
foregoing are the true field notes of such survey; and should any fraud be detected,
I will suffer the penalty of perjury, under the provisions of an act of Congress ap-
proved August 8, 1846. :

United States Deputy Surv’eyw.

Subscribed by said -——, U. 8. deputy surveyor, and sworn to before me
this — day o 5 189—
[sEAL.] )

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

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

12. The deputy will transmit the original field notes and the required
sketches to the surveyor general at the earliest practicable date after
completion of hig work in the field. Said original field notes will be
Jiled in the office of the surveyor general as a part of its permanent records,
subject only to the direction of the Commissioner of the General Land
Office; and no changes whatever will be made in said original ficld nates,
after they have been filed in the surveyor generals office.

13. The original field notes, each Learing the written approval of the
surveyor general, will be substantially bound in volumes of suitable
size and retained in the surveyor general’s office. Certified transcripts
of said original field notes will be prepared at the earliest practicable
date, as follows:

(a) The field notes of the survey of base lines and standard parallels,
of principal and guide meridians, of township exteriors, and of sub-
division and meander lines will be written in separate books. A com-
plete set of preliminary and final oaths will be attached to the field
notes of each class of lines.* . No adhesive material of any kind will be
used to fasten leaves or covers. Cut or mutilated leaves, or slips, will
not be inserted. -

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

(c¢) The first or title page of each book of field notes will describe the
subject matter of the same, the locus of the survey, by whom sur-

_veyed, number and date of contract, and the dates of commencement
and completion of the work. :

* See classification of lines, page 50.
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(@)- The second page of each book of field notes will contain the names
and duties of the assistants employed on the surveys recorded therein; the
index will be placed on the same or following page.

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

(f) No abbreviations or contractions of words are allowable, except
such words as are constantly occurring, and a few others, additional to
those enumerated on page 23, as follows:

astron. for astronomical. 1 m. t. for local mean time.

chs. for chains. long. for longitude.

COIT, for correction. m. for minutes.

decl. for declination. mag. decl. for magnetic declination,
diff. lat. for aifference of latitude. red. for reduce or reduction.
dep. for departure. temp. for temporary.

h. for hours. U. C. for upper culmination.
lat. for latitude. w. corr, for watch correction.
L.C. for lower culmination. w. t. for watch time.

Proper names will never be abbreviated, however often they recur.

(g9) All transcripts of field notes, made out as herein directed, will
be written on official field-note paper, foolscap size (pages 133 x 8%
inches), in a bold, legible hand, or type-written,and as nearly as possi-
ble without erasures or interlineations; such transcripts of any series of
surveys, included in one account forwarded to the General Land Office,
will be securely put up in one package, at the office of the surveyor
general, prior to transmission.

SPECIAL INSTRUCTIONS ISSUED BY UNITED STATES SURVEYORS GEN-
ERAL TO UNITED STATES DEPUTY SURVEYORS.

One of the most important duties to be performed by the surveyor
general is to provide the deputy surveyor with Special Instructions, in
connection with the contract, prepared in accordance with law, which
instructions will not consist of directing attention to certain paragraphs
in this Manual, reiteration of its requirements, and printed directions
of a general nature; but they will in all cases be specific in character,
with all necessary detailed statements setting forth what the deputy is
to do and how the work is to be performed. Before making out special
instructions, the surveyor general will cause a thorough examination to
be made of the field notes and plats of older surveys of standard and
township lines upon which the deputy is to base.his work, and give
him full information—both written and graphic—of the exact condition
of adjoining surveys, with all irregularities that may be found, carefully
and clearly noted; with all necessary instructions for his guidance if
he finds everything as4t should be, and, in addition, full advice as far
as practicable what to do in case the surveys on the ground are not as
represented in the old notes.

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

SPECIMEN FIELD NOTES.
[See Plates III and IV.]

Specimen field notes Nos. 1, 2, 3, 4, and 5, illustrate, respectively,
the method and order to be followed in the survey of standard par-
allels, guide meridians, and township exteriors; resurvey of township
exteriors; and the subdivision of a township into sections and quarter
sections.

The attention of every deputy surveyor is particularly directed to
these specimens, as indicating not only the method by which his work
will be conducted, but also the form, order, language, etc., in which
his field notes will be prepared for the office of the surveyor general,
and such specimens will be deemed a part of these instructions; and any
departure from their details, in cases where the circumstances are anal-
ogous in practice, will be regarded as a violation of his contract and oath.

DIAGRAM OF TOWNSHIP EXTERIORS.
(See Plate IIL)

The title, certificate, and remarks on Plate III, with the specimen
field notes Nos. 1, 2, and 3, will fully explain the drawing designated
¢ Township Exteriors.”

In all cases the true bearing and length of each township boundary
will be clearly stated on the diagram; and, when any township bound-
ary entered on the diagram, surveyed under the current contract, or a
prior contract, departs from the true meridian, or proper latitude curve
(as the case may be), or falls short of or overruns its proper length, by
an amount in excess of the prescribed limits of three chains (page 59,
paragraph 1), the actual position and extent of said township boundary
will be graphically exhibited on the diagram, as well as by bearing and
length recorded in the field notes.

SPECIMEN TOWNSHIP PLAT.
[See Plate IV.)

Plate IV illustrates the subdivision of a township into sections and
quarter sections; the record of said subdivision being given in detail
in specimen field notes No. 5.

The subdivision of fractional sections into forty-acre lots (as near as
may be) will be so laid down on the official township plat in broken
black lines as to admit of giving to each a specific designation by word
description, if possible, according to its relative position in the frac-
tional section, as per examples on Plate IV; or by a number, in all cases
where the lot can not properly be designated as a quarter quarter.
Those fractional lots which are not susceptible of being described
according to relative local position will be numbered in a regular
series; those bordering on the north boundary of a township to be
numbered progressively from east to west, and those bordering on the
west boundary of a township to be numbered progressively from north
to south, in each regular section. As section 6 borders on both the
north and west boundaries of the township, the fractional lots in the
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same will be. numbered as follows: commencing with No.1 in the
northeast, thence progressively west to No. 4 in the northwest, and
south to No. 7 in the southwest corner of the section.

To secure a uniform system for numbering lots of fractional sections,
including those above specified, imagine the section divided by three
equidistant parallel latitudinal lines into four strips or tiers, numbered
from north to south; then, beginning with the eastern lot of the north
tier, call it No. 1, and continue the numbering west through the tier,
then east in the second, west in the third, and east in the fourth tier.
A Jot extending north and south through two, or part of two tiers, will
be numbered in the tier containing its greater area. In case any tier
i8 without numbered lots, the numbering will be continued jn the next
tier to the south. (Plate I'V, section 18.)

This method of numbering will apply to any part of a section, regard-
less of the relative sitnation of a part or parts surveyed and lotted
under a prior contract; in this case the lot numbers will be a continua-
tion of the series already initiated.

Interior lots will be, as nearly as possible, 20.00 chains long by 20.00
chains wide; and the excess or deficiency of measurement will always
be thrown against the northern or western boundary of the section, or
meander line, or irregular boundary, as the case may be.

When, by reason of irregular surveys or from other causes, the length
of a township from south to north exceeds the lawful length of 480.00
chains, or the width from east to west exceeds 480.00 chains minus
the proper convergency, to such extent as to require two or more tiers
of lots along the north boundary, or two or more ranges of lots along
the west boundary, as the case may be, the entire north or west balves
of said sections will be properly lotted, and to each lot will be assigned
its pl:oper number; and in such cases the area of each lot will be stated
on the plat.

In cage the length or width of the township falls so far short of legal
dimensions as to eliminate the north or west half of any section situ-
ated as above specified, that part of the section remaining will be treated,
in a similar manner. :

In a regular township (Plate IV) the southeast quarter of the north-
west quarter of section 6 will have its proper area in acres (40) inserted
in all cases. The half quarter sections in north tier and west range of
sections will exhibit their proper areas in acres (80); while the areas of
quarter sections will be omitted, except as follows:

When twolines of legal subdivision of either 160, 80, or 40 acre tracts
intersect each other on or so near a meander or boundary line that the
ordinary inaccuracies of drawing would leave the areas of said tracts in
doubt, the plats will, for the sake of clearness and a full showing of
the facts, exhibit the proper areas of such quarter, half quarter, and
ggarter quarter sections. See examples, Plate IV, in sections 13, 17,

, and 35,

Plats shall not be trimmed. A margin of three inches for binding
vill be preserved on the left-hand side of each plat. Each plat will be
certified by the surveyor general, with table annexed, according to the
form oy Plate IV, and will exhibit the area of public land, water surface,
townsite, private land claims, and mineral claims, with the total area of
the township.

Each township plat will be prepared in triplicate: one for the General
land Office, one for the United States districtland office, and the third
will be retained as the record in the office of the surveyor general.

The plat for the local land office will not be forwarded until notice is
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received by the surveyor general from the Commissioner of the General
Land Office that the survey represented on said plat has been accepted,
and that he is anthorized to file the triplicate plat.

The plats will be prepared as nearly as possible in accordance with
the specimen plat designated ‘“Plate IV.” The use of all fluids, except
a preparation of India ink of good quality, must be avoided by the
draughtsman in delineations relating to the public surveys. All lines,
figures, ete.; will be sharply defined. All lettering on the plats must
be clear and sharp in outline and design, and black; ornamentation of
any kind is prohibited. These requirements are necessary in order that
everything shown upon original plats may be fairly reproduced in mak-
ing photolithographic copies of the same.

All towns, settlements, permanent buildings, private claims, reserva-
tions, water courses, ditches, lakes, islands, mountains, buttes, cafions,
roads, railroads, telegraph lines, canals, etc., will be shown upon the
plats and designated by proper names where such are known.

All township plats are to be drawn to a uniform scale of 1 inch to-
40 chains, United States standard, and diagrams of exteriors to a scale
of 1 inch to 160 chains.

Surveyors general will require that the specimen plat shall be closely
followed, in order that uniformity of appearance and expression of drawy

.ing representing the public land surveys may be attained.

With the copy of each township plat furnished to a district land
oftice, the surveyor geuneral is required by law to furnish descriptive
notes of the character and quality of the soil and timber found on and
in the vicinity of each surveyed line, and to give a description of each
corner.

Printed blank forms of such notes are furnished by the General Land
Office. The forms provide eighteen spaces for meander corners, which,
in most cases, will be sufficient; but when the number shall exceed
eighteen, the residue will have to be inserted on the supplemental

- blank form.

A series of meander corners are shown on Plate IV, viz: From No. 1
to No. 8, on Yellowstone River; No. 9 to No. 10, on "Clear Lake; No.
11 to No. 15, on Lin’s Lake; No. 16 to No. 17, on Ivy Island; and No.
18, on Dlamond Rock.

COMPUTATION OF THE AREAS OF LOTS ADJOINING THE NORTH AND
WEST BOUNDARIES OF REGULAR TOWNSHIPS.

1. In regular townships, the tracts of land in each section adjoining
the north and west boundaries of such townships, in excess of the regu-
larly subdivided 480 acres (except in section 6), will, in general, be in
the form of trapezoids, 80.00 chains in length by about 20 chains in
width.

On the plats of such townships, each of said tracts will be divided
into four lots, by drawing broken lines at intervals of 20.00 chains, par-
al]lfl to the ends of the tracts, which will be regarded as parallel to each
other.

With the exception of section 6, the south boundaries of sections of
thenorth tier, when within prescrlbed limits, will be called 80.00 chains.

‘When the above-named conditions obtain, the areas of the lots in any
one tract (except in section 6) may be determined, as follows:

Divide the difference between the widths of the ends of the tract by
4; if 3 remains, increase the hundredth figure of the quotient by a unit;
in all other cases disregard the fraction; call tke quotient thus obtained,
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“d”; then, taking the end widths of the tract in chains and decimals of
a chain, the areas of the lots, in acres, will be:

Of the smallest lot: twice the width of the lesser end, plus “d”;

Of the largest lot: twice the width of the greater end, minus «“d”;

Of the smaller middlelot: sum of the widths of the ends, minus “d”;

Of the larger middlelot: sum of the widths of the ends, plus “d”.

A check on the computation may be had by multiplying the sum of
the widths of the ends of the tract by 4; the product should agree
eractly with the total area of the four lots, :

The proper application of the above rules will always give areas cor-
rect to the nearest hundredth of an acre; and, as the use of fractions is
entirely avoided, the method is recommended for its simplicity and
accuracy.

Example 1. (See Plate IV, section 31.)

The % difference of latitudinal boundaries is 0.033 chains; conse-
quently, “d” is .04 chains; then, .

18.35X 2  +4.04= 36.74 acres, the area of lot 1;
18.50xX 2 —.04= 36.96 acres, the area of lot 4;
18.504-18.35 —. 04 — 36.81 acres, the area of lot 2;
18.504-18.35 .04 = 36.89 acres, the area of lot 3;

Check: [18.35418.50]X 4= 147.40 acres, the area of the four lots.

The arithmetical operations are here written in detail, for the pur-
pose of illustration;®*but the practical computer will perform all the
work mentally. .

2. Section 6. (See Plate I, figs. 6 and 7; and Plate IV.) The areas
of lots 5, 6, and 7 may be obtained by the foregoing rules in all cases,
except when the township closes on a base line or standard parallel;
also, the area of lot 4, provided both meridional boundaries are 80.00
chains in length; when the last condition obtains, the areas of lots 1,
2, and 3 will be equal, and each will contain 40.00 acres.

In any case where the west boundary of sec. 6, is 80.00 chains, and
the east boundary either greater or less than 80.00 chains, the areas of
lots 1, 2, 3, and 4 will be computed as follows:

Refer to figures 6 and 7 and determine the difference, “q”, between
the east boundaries of lots 1 and 4 by the following proportion :

N. bdy. sec. 6. : diff. of meridional bdrs. sec. 6.::60 chs. : q; then
will E. bdy. lot 4=E. bdy. lot 1+q; in which, “q” will be added when
the east boundary of sec. 6 is less than 80.00 chains (fig. 7.); but sub-
tracted when said east boundary is greater than 80.00 chains (fig. 6).

Now take one third of “q”, and add it to the shorter east boundary of
lots 1 or 4, as conditions may require, and thereby determine the length
of one of the meridional boundaries of lot 2; to which, again add “one
third of q”, and thus obtain the length of the opposite side of lot 2. The
areas of lots 1, 2, and 3, in acres, will be found by taking the sum of
their respective meridional boundaries, expressed in chains and decimals
of @ chain.

The area of lot 4 may be had by multiplying its mean width by its
mean length.

Finally, to test the entire work, multiply the sum of the latitudinal
boundaries by 4, and to the product add the area of the small triangle
C AB, if the east boundary is greater than 80.00 chains (fig. 6); but
subtract the area of said small triangle if the east boundary is less
than 80.00 chains (fig. 7). These operations, correctly performed,

\
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will give the true area of the section, which should agree eractly with
the total area of its legal subdivisions, obtained as directed in the pre-
ceding paragraphs. -

Example 2. (See Plate I, figs. 6 and 7, and Plate IV.)

Compute areas of lots 5, 6, and 7 of sec. 6, as directed in paragraph
1, and illustrated by the example; then write: .

chs.  ohs. chs. chs. chs,
7175 : 0.05 :: 60.00 : 0.0386=q; } q=0.0129
chs. chs. chs.

20.0500—0.0386=20.01,* the E. bdy. of lot 4;
20.01144-0.0129 =20.02, the E. bdy. of lot 3;
20.0243+4-0.0129=20.04, the E. bdy. of lot 2,

Then, for the areas of lots 1, 2, 3, and 4, we have:

chs. chs. acres.
20.054-20.04 cyeeee = 40.09, the area of lot 1;
20.044-20.02 ...... = 40.06, the area of lut 2;
20.02420.01 ...... = 40.03, the area of lot 3;
20.00-12-20.01 X17'7°;'17'78__ 35-‘54’ the area of lot 4.
Also [17.78417.87] X3 =106.95, the area of lots 5, 6, and 7,
Area of regular subdivisions = 360.00 )
Total....=622.67, the area of Sec. 6.
e — L)
chs. ohs.
Check: [77.87477.75] x4 =622.48
77.75x 0.025 = 0.19, the area of triangle C A B (fig. 6).
Total.. .. =622.67, which agrees with the area of section 6,

before determined.

3. The area in acres of a tract 40.00 chains long, adjoining north or
west township boundaries (except in N. W.  sec. 6), is equal to the sum
of its parallel boundaries (expressed in chains and decimals thereof)
multiplied by 2; (e. g.) the area of lots 6 and 7 (Plate I, fig. 6), is
[17.87417.81] x 2=T71.36 acres.

The area in acres of a tract 60.00 chains long, situated as above
described (excluding lot 4, of sec. 6), may be found by multiplying the
sum of its parallel boundaries (expressed in chains and decimals of a
chain) by 3; (e. g.) fig. 6; south boundary lot 4=17.78 chs.; area of
lots 5,6, and 7 is [17.78417.87]x3=106.95 acres. (See example 2.)
* The area in acres of quarter sections adjoining north and west
township boundaries (excluding N. W. % sec. 6), may be obtained by
multiplying the sum of their parallel boundaries (ngen in chains and
decimals of a chain), by 2; (e. g.) the area of S. W. % sec. 6 (fig. 6), is
[37.874-37.81] x 2=151.36 acres.

The area in acres of any section along the north and west bounda-
ries of regular townships (except sec. 6) may be had by multiplying
the sum of its parallel boundaries (expressed in chains and decimals
of a chain) by 4; (e. g.) the area of sec. 1 (Plate IV) is [80.00479.77]
x 4=639.08 acres.

The area in acres of a theoretical township may be obtained by multi-
plying the sum of its latitudinal boundaries (expressed in chains and

* These measures are taken to the nearest hundreth only.
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decimals of a chain) by 24; (e. g.) the area of the township repre-
sented by Plate I, fig. 1 is [480.00£ 479.34] x 24=23,024.16 acres.

EXPLANATIONS OF ARTICLES ON PAGES 72 to 78, WITH GENERAL
DEFINITIONS OF A “RETRACEMENT” AND A “RESURVEY.”

‘When new surveys are to be initiated from, or closed upon the lines
of old surveys, which although reported to have been executed cor-
rectly, are found to be actually defective in alinement, measurement,
or position, it is manifest that the employment of the regular methods
prescribed for surveying normal township exteriors and subdivisions
would result in extending the imperfections of the old surveys into the
new, thereby producing irregular townships bounded by exterior lines
not in conformity with true meridians or parallels of latitude, and con-
taining trapezium-shaped sections which may or may not contain 640
acres each, as required by law. :

Therefore, in order to extend such new surveys without incorporating
therein the defects of prior erroneous work, special methods, in harmony
as far as practicable with the following requirements, should be
employed, viz: .

Thé establishment of township boundaries conformable to true merid-
ian and latitude lines.

The establishment of section boundaries by running two sets of par-
allel lines governed respectively by true meridians and parallels of
latitude, and intersecting each other approximately at right angles at
such intervals as to produce tracts of square form containing 640 acres
each.

The reduction to a minimum of the number of fractional lots in a
township, and consequently of the amount of field and office work.

Such special methods are based upon certain limits of allowable error
in the alinement, measurement, and position of old township boundaries,
as prescribed in the following article entitled ¢ DEFINITIONS OF DEFEC-
TIVE TOWNSHIP BOUNDARIES,” page 72, which will be determined and
rectifications made, if necessary, under the provisions of the article
entitled “RETRACEMENT OR RESURVEY OF TOWNSHIP LINES AND
LINEAR BOUNDARIES NOT ESTABLISHED IN CONFORMITY WITH THE
RECTANGULAR SYSTEM OF SURVEYING,” page 72, prior.to the execu-
tion of new surveys under the methods prescribed by the article entitled
“METHODS OF EXECUTING NEW SURVEYS, WHEN INITIATED FROM
OR COLOSED UPON DEFECTIVE OLD SURVEYS,” page 75, and illus-
trated on Plate VII, by figures 1 to 15; on Plate VIII, figures 1 to 7,
and on Plate IX.

In order to prevent any misunderstanding relative to the modus
operandi indicated by the terms ‘‘retracement” and ‘resurvey,” the fol-
lowing definitions of the same are here presented: :

The retracement of a township boundary, or other line of survey, con-
sists in the determination of the true bearings and distances between
the successive corners along the entire length of such a line; and the
data thus obtained will be embodied in the field notes together with
detailed particulars of the methods employed.

The resurvey of a township boundary or other line of survey consists
of a retracement of such a line accompanied by the reconstraction of
defective original corners and the estabhishment thereon of all the nec-
essary new corners, and the detailed particulars of the entire operation
will be embodied in the field notes. -



72
DEFINITIONS OF DEFECTIVE TOWNSHIP BOUNDARIES.

1. Upon retracement tHereof, an old township boundary may be
found to be defective in one or all of three qualifications, viz: aline-
ment, measurement, and position, as follows:

2. Iu alinement; when any portion thereof deviates more than twenty-
one minutes of arc from a true meridian or latitade line.

3. In measurement; in the case of a meridional line, or a latitudinal
line which is ldentxcal with a standard parallel; when its length is
greater or less than six miles by more than three chains; or when the
length of any portion thereof between two successive corners, is greater
or less than forty chains; excepting that portion between the last estab-
lished corner and the limiting line, which may be greater or less than
forty chains, when such a boundary has been closed upon the bank of a
meanderable body of water, 4 military or Indian reservation, or State
boundary, etc., as the case may be.

4. Inmeasurement; in the case of a latitudinal line not identical with a
portion of a standard parallel; when its length is greater or less than
8ix miles minus the proper correction for convergency, by more than three
chains; or when the length of any portion thereof between two suc-
cessive corners is greater or less than forty chains; except, wheh such
a boundary has been run as a true line to an intersection with any
line of limitation, that portion thereof, between the last established
subdivisional corner and the limiting line, may be greater or less
than forty chains; and also, when it has been established in the regu-
lar manner, i. e. by random and true lines, that portion thereéof in
which the fractional measurement was ongma]ly allowed for may be
greater or less than forty chains.

5. In position; when the corners originally establlshed on such a
boundary can not be connected with the corners on the opposite regu-
larly established boundary, by lines which do not deviate more than
twenty-one minutes of arc from true meridian or latitude lines.

6. The limits prescribed in the foregoing paragraphs are to be con-
sidered only in determining the necessity of resurveying old township
boundaries when new surveys are to be initiated from or closed upon
the same, and will not be construed in any way as establishing limits of
allowable error in the execution of new surveys.

RETRACEMENT OR RESURVEY OF TOWNSHIP 'LINES AND LINEAR
BOUNDARIES NOT ESTABLISHED IN CONFORMITY WITH THE REOC-
TANGULAR SYSTEM OF SURVEYING.*

If in subdividing a township, it is found that any boundary thereof
is defective in excess of the limits of allowable error prescribed in the
article entitled ¢ Definitions of Defective Township Boundaries,”
above, or that the corners originally established thereon had been incor-
rectly marked, or have been obliterated, the deputy surveyor will resur-
vey so much of said boundaries as may be necessary, as follows:

. When subdivisional lines have not been closed upon either side
of or mineral claims tied to, a township boundary, it will be corrected
(lt necessary), in point of almement as well as measurement, by estab-
lishing regular new corners at lawful distances (minus the northmg or
plus the southing of the south boundary; or minus the westing or plus the
easting of the east boundary), from said boundaries respectively (as the
case may be), upon aright line connecting the proper township corners,

* Regarding permission to resurvey, see page 224.
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provided said line does not deviate more than twenty-one minutes of
arc from a true meridian or latitude line (as the case may be). (See
Plate V11, figs. 1, 2, 3.)

Bat, if the bearing of said line exceeds the limit prescribed above,
the new corners will be placed on a line run due north or west, from the
southeast corner of the township, to intersection with the township or
range line (as the case may be), where a closing corner will be estab-
lished, and the old township corner properly changed to a corner com-
mon to two townships.

The old corners on all township boundaries rectified under the pro-
vi:gons of this paragraph will be destroyed. (See Plate VII, figs. 4
and 5.)

2. Where subdivisional lines have been closed upon one side of, or
mineral claims tied to, a township boundary prior to the subdivision of
the township on the other side, its alinement will not be changed; all
obliterated old corners will be reéstablished in their original places;
new regular corners common to two townships, sections, or quarter sec-
tions, will be established upon it at lawful distances, minus the northing
or plusg the southing of the south boundary; or minus the westing or plus
the easting of the east boundary, from sald boundaries respectively (as
the case may be), marked with reference to the township being subdi-
vided, and the marks on the old corners upon such boundary which
refer to the new work will be effaced.

Marks on bearing trees will be corrected (if necessary) to indicate
the township, range, and section in which they stand, but the pits and
mo&mds will remain as originally established. (See Plate VII, figs. 6
and 7.)

3. Where subdivisional lines have been closed upon one side of, or
mineral claims tied to, the northern portion of a range line prior to the’
subdivision of the township on the other side (see paragraph 2), while
upon the southern portion of the same such attachments have not been
made on either side (see paragraph 1), said southern portion will be
resurveyed and proper new corners established thereon, at lawful dis-
tances tfrom the south boundary, as follows:

If the bearing of said southern portion does not deviate more than
twenty-one minutes of arc from a true meridian line, it will be rectified
under the provisions of the first clause of paragraph 1, and the rectifi-
cations will be continued on the northern portion under- the provisions
of paragraph 2. (See Plate VII, fig. 8.)

If, however, said bearing exceeds the specified limit, from the north-
ern terminal corner of said southern portion, the range line will be
extended due south on & random to its intersection with the south
boundary where a corner common to two townships will be established,
all the necessary changes made in the markings on the original corner
common to four townships situated in its immediate vicinity, and reg-
ular new corners placed upon the respective portions of the entire
range line as specified in the foregoing clause. (See Plate VII, fig. 9.)

Similar cases involving the rectification of the northern portion of
a range line when the southern portion of the same can not be rectified
in bearing, will be treated in conformity with the rules prescribed in
the foregoing clauses, with the exception, that where such northern
portion deviates more than twenty-one minutes of arc from a true
meridian line, its alinement will be rectified by extending the same
from its #uthern terminal corner, due north on a true line to its inter-
section with the north boundary, where a proper closing corner will be
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established and the necessary corrections applied to the old corner
common.to four townships in its immediate vicinity, so as to change it
to a corper common to two townships. (See Plate VII, figs. 10, 11,
and 12.

In th)e treatment of latitudinal township lines the rule prescribed in
the foregoing clauses will be applied, observing, however, that the
stated designations north or south will correspond in such cases to west
or east, respectively.

4. When subdivisional lines have been closed upon one or both
sides of|, or mineral claims tied to, the northern and southern portions
of a range line, while the middle portion thereof is free from such
attachments, said portion will be resurveyed and new regular corners
will be established thereon at intervals of forty chains from its south-
ern terminal corner, upon a right line connecting the original terminal
corners thereof, the fractional measurement being thrown against the
northern terminal corner. (See Plate VII, figs. 13, 14, and 15.)

In sugh cases all the original corners, excepting the terminal corners,
of the portion of the lines thus resurveyed, will be destroyed.

The rectification of the middle portions of latitudinal township lines,
on which the conditions specified above obtain, will be executed in a
similar manner, observing, however, that the designations north or
south in the foregoing clauses will in such cases correspond to west or
east, respectively.

5. Under the foregoing paragraphs, the fact that mineral claims
have been tied to a defective township boundary as therein specified,
will act as a bar to the rectification of such a boundary in alinement, only
when the number of claims involved is great; while in cases where a few
such claims have been connected with a few of the corners on such a
boundary, said boundary will be rectified in alinement and new corners
placed thereon, care being taken, however, to perpetuate in a proper
manner such old corners as are found to be connécted with the claims;
and the methods employed to accomplish the same, together with the
bearings and distances of such old corner from the new, will be briefly
and accurately recorded in the field notes. -

New corners on defective township boundaries must be established
by an actual survey of such lines, and in no case will such corners be
established from data acquired in running lines closing upon the same.

In the retracement or resurvey of base lines, standard parallels, prin-
cipal meridians and guide meridians, two sets of chainmen will be
employed, while for similar work on township lines, not of the charac-
ter specified above, only one set of chainmen is required, and in cases
where conditions such as specified in paragraph 2 obtain, the bearings
and distances between successive old corners and the connections of
- all new corners with the nearest old corners will be carefully deter-
mined and recorded in the field notes.

‘When township or subdivisional lines intersect the boundaries of
confirmed private land claims, or any other linear boundaries estab-
lished at variance with the rectangular systein of surveying, as much
of said boundaries will be retraced as may be necessary, temporary
stakes being set at intervals of ten chains thereon, and also at each
angle formed by a change in the direction of the same. '

All obliterated boundary corners will be reéstablished in their orig-
inal places, and the regular surveys will be closed upon the retraced
line as prescribed for ¢ closings” in the last clause of par. #page 55.

Nogg;—Regarding restoration of lost corners, by private and county surveyors, see
page 224.
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METHODS OF EXECUTING NEW SURVEYS, WHEN INITIATED FROM OR
CLOSED UPON OLD SURVEYS, AND EXPLANATION OF FIGURES ON
PLATE VIL

Such methods are illustrated by the several figures on Plate VII, the
rectification of the lines of old surveys, and the establishment of new
township exterior and subdivisional lines connected with such old lines,
being based upon the rules prescribed in the article entitled ¢ Retrace-
ment or Resurvey of Township Lines,” &c., page 72.

In considering the several cases, the probable obtaining conditions
relative to a range line have been adopted in order to reduce the num-
ber of figures on said plate, and, to curtail also as much as practicable,
the amount of reiterative verbal explanations; it being definitely
understood, however, that whatever conditions may obtain relative to
a latitudinal line similar to those illustrated and explained in extenso
in the cases relative to the range line, the necessary rectifications
will be made by the application of similar methods, subject, however,
tothe proper modifications due to the difference in the direction of the
respective lines.

The character of such modifications, when not obvious, are expressed
in detail under the various clauses of the several paragraphs of the
article on retracements referred to above.

It will also be clearly understood that, in order to avoid unnecessary
structural complications, the figures on Plate VII exhibit only the
positions of township and section corners after rectification, while
in actual practice the quarter section corners will also be properly
affected.

Fig. 1. The east boundary is assumed as irregular in bearing and
defective in measurement; the township corners on the sawne, however,
being susceptible of connection by a line not deviating more than
twenty-one minutes of arc from a true meridian line.

It will be rectified under the rules prescribed by clause 1, paragraph
1, while from the proper corners the west and north boundaries will be
established in the regular manner, as well as the subdivisions within
the exteriors thus rectified and established.

Fig. 2. The east boundary defective in measurement. It will be recti-
fied under clause 1, paragraph 1, while the west and north boundaries
will be established, and the subdivisions executed in the regular manner.

Fig. 3. The east boundary defective in position. Since the south boun-
dary deviates from a true east and west line by more than twenty-one
minutes of arc, said east boundary will be rectified under clause 1, para-
graph 1; the west and north boundaries will be established in the reg-
ular manner; and the subdivisions will beexecuted from north to south,
and from east to west, commencing at the corner to sections 1, 2,35, and
36, and closing the fractional measurements on the south and west
boundaries, as such closings are made in regular subdivisions on the
north and west boundaries. . .

Fig. 4. The east boundary defective in alinement. It will be rectified
under clause 2, paragraph 1; while the west:and north boundaries will
be established, and the subdivisions executed, in the regular manner,

Fig. 5. The east boundary defective in alinement and measurement.
It will be rectified under clause 2, paragraph 1; the west boundary
will be rectified in the regular manner, while from the corner common
to two townships on the rectified east bouundary, the north boundary
will be run west on random and east on true line, permanent corners
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common to sections and quarter sections of the township to be subdi-
vided being established on the same.

The subdivisions will be executed in the regular manner.

Fig. 6. The south and east boundaries being defective in alinement,
measurement, and position, will be rectitied under clause 1, paragraph
2; the wcest boundary will be established in the regular manner, and
the north bouudary by east on random, and west on true line, throwing
the fractional measurement against the old east boundary; while the
subdivisions will be executed from north to south, and from west to east,
commencing at the corner to sections 5, 6, 31, and 32, and closing the
fractional measurements on the old south and east boundaries, as such
closings are made in regular subdivisions on the north and west boun-
daries.

Fig. 7. The north, south, east and west boundaries bemg defective in
alinement, measuremcnt, and position. The south and east boundaries
will be rectitied under clause 1, paragraph 2; while the west and north
boundaries will be retraced for length and bearing, any obliterated old
corners being reéstablished in their original places.

The subdivisions will be executed as follows:

From the corners to sections 35 and 36, and 25 and 36, the lines
between said sections will be extended due north and west, respec-
tively, to their mutual intersection, where the corner to sections 25,
26, 35 and 36, will be established.

From said corner, the line between sections 26 and 35, 27 and 34, 28
and 33, 29 and 32, and 30 and 31 will be projected due west on a true
line to its intersection with the west boundary of the township, where
a closing corner will be established.

A line thus established is termed a Sectional Correction Line; and
when such an auxiliary line, thus projected, intersects its objective
limiting line in such proximity to its objective corner that the acces-
sories of the two corners would interfere, that portion of the auxiliary
line situated between the last-established section corner and the limit-
ing line will be changed in alinement to close upon the corner found,
thus avoiding placing two corners in close proximity.

From the initial point of the sectional correction line, which, in this
case, is the corner to sections 25, 26, 35, and 36, the line between sec-
tions 25 and 26, 23 and 24, 13 and 14, 11 and 12, and 1 and 2, will be
projected north on a true line to its intersection with the north bound-
ary, where a closing corner will be established. A line thus estab-
lished is termed a SECTIONAL GUIDE MERIDIAN,

South of the sectional correction line, and east of the sectional guide
meridian, the subdivisions will be closed upon the south and east boun-
daries by random and true lines, throwing the fractional measurements
against the same, as such clorings are made in regular surveys on the
north and west boundaries; while that portion of the township situ-
ated to the north and west respectively, of said auxiliary lines, will be
subdivided in the regular manner, the parallelism of the latitudinal
section lines being referred to the sectional currection line, and that of
the meridional section lines to. the sectional guide meridian.

. Closings on the west and north boundaries will be made by random
and true lines, when the fallings are less than 50 links per mile, and
by true lines run to closing corners when the fallings exceed said limit.

Fig. 8. The east boundary defective in measurement, the northern por-
tion of the same being unchangeable, while the southern portion admits
of rectification.

The east boundary will be rectified under clause 2, paragraph 2, the
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west and north boundaries will be established, and the subdivisions
executed, in the regular manner.

Fig. 9. The east boundary defective in alinement and measurement,
the northern portion thereof being unchangeable, while the 8outhcrn
portion of the same admits of rectification.

The east boundary will be rectified under clause 3, paragraph 3, the
south boundary, under clause i, paragraph 2; the west bouudary will
be established in the regular manner; while the north boundary will
be run east on random, and west on true line, throwing the fractional
measurement against the egst poundary.

The subdivisions will b‘wuted from south to north, and from west
to east, closing the fractiorM® measurements on the north and east boun-
daries, as such closings are made in regular surveys, on the north and
west boundaries.

Fig. 10. The east boundary defective in measurement, the southern
portion thereof being unchangeable, while the northern portlou adwits
of rectification.

The east boundary will be rectified under clause 4, paragraph 3;
while the west and north boundaries will be established, and the sub-
divisions executed in the regular manner.

Fig. 11. The east boundary defective in alinement and meawrement
the southern portion thereof being unchangeable, while the northern
portion admits of rectification.

The east boundary will be rectified under clause 4, paragraph 3; the
west boundary will be established in the regular manner; the north
boundary by east on true line to closing corner, the fractional
measurement being thrown against the old east boundary; while the
subdivisions will be executed from north to south, and from west to
east, the fractional measurements being thrown against the old south
and east boundaries, as such closings are made in regular surveys
against the north and west boundaries.

Fig. 12. The east boundary defective in measurement; the northern and
southern portions thereof being unchangeable, while the middle portion
admits of rectification.

The east boundary will be rectified under clause 1, paragraph 4, the
west and north boundaries will be established, and the subdivisions
executed in the regular manner.

Fig. 13. The east boundary defective in alinement and measurement;
the northern and southern portions thereof being unchangeable; whﬂe
the middle portion admits of rectification.

The east boundary will be rectified under clause 1, paragraph 4; the
west boundary will be established in the yregular manner; the north
boundary by east on random and west on true line, the fractional meas-
urement being thrown against the old east boundary; while the sub-
divisions will be executed from north to south and from west to east,
closing the fractional measurements against the old south and cast
boundaries, as such closings are made in regular surveys against the
north and west boundaries.

Fig. 14. The east boundary defective in alinement and measurement;
the northern and southern portions thereof not admitting of rectification
in any way, since subdivisional surveys have been closed upon both
sides of the same; while the middle portion admits of rectification in
measurement.

The east boundary will be rectified under clause 1, paragraph 4; the
west boundary will be established in the regular manner, the townshlp
corner at the end of six miles thereon being temporarily established.
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From said temporary corner, the fractional north boundary will be
run east on random to the nearest old established corner on the same,
at which point if the falling of the random is within 50 links per mile,
said boundary will be corrected westward on true line, setting corners
common to the sections and quarter sections on the morth, at regular
intervals from the initial point of the true line, and throwing the con-
sequent fractional measurement in its normal place against the new
west boundary, while the temporary township corner previously estab-
lished thereon will be made permanent. ‘

If, however, the falling defined above e ds the stated limit from
the last established corner of the old surveﬁe fractional north bound-
ary will be projected due west to its inters®€tion with the west bound-
ary, at which point the proper township corner will be permanently
established, and the temporary corner destroyed.

In establishing the corners on said north boundary under the latter
procedure, the requirements prescribed in the former relative to the
allowance for fractional measurement will be strictly observed.

In subdividing, the methods prescribed under Fig. 6 will be applied
as far as practicable. The details of the case under consideration are
clearly exhibited by fig. 14.

Fig. 15. All of the boundaries are assumed to be defective in aline-
ment, measurement, and position ; also portions of each as being closed
upon by subdivisional surveys and consequently unchangeable relative
to the old surveys, while other portions of the same being free from
such attachments, admit of rectification.

This figure is constructed on a larger scale than those explained in
the preceding paragraphs, in order to illustrate in detail the modus
operandi to be pursued in rectification, under the rules of the article on
- retracements applicable to each of the obtaining conditions, and also
in subdividing within the rectified exteriors.

HIATUSES AND OVERLAPS.
(Plate VIIL.)

The several figures on Plate VIII illustrate in detail the methods to
be employed in connecting the unsurveyed portions of two or more
township boundaries, when four of such fractional lines, upon being pro-
jected towards each other in the direction of the cardinal points by
lines not deviating more than twenty-one minutes of arc from true
meridian or latitudinal lines, do not form a common intersection.

Said methods, in addition to the reasons embodied in the article
entitled ¢ Explanations of Articles,” etc., page 71, are based upon the
following desiderata, viz:

1. The adjustment of such township boundaries so as to maintain
section 36 in a condition theoretically and practically perfect, accord-
ing to the requirements of the rectangular system of surveying.

2. That in accomplishing the above, the resultant fractional excess
or deficiency (which for brevity of explanation is termed ¢ the rectan-
gular fraction”) will be thrown into, or taken out of section 6, when-
ever practicable.

3. That all incidental fractional measurements developed in the
establishmer t of township boundaries or subdivisional lines by such
m%:lhods shall be thrown against the old surveys whenever practi-
cable.

In considering said methods it will be observed that the conditions
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to be dealt with are either hiatuses or overlaps, the former possessing
three characteristic features, which are named as follows:

Simple hiatus. See figures 1 and 2.

Meridional hiatus. See figure 3.

Latitudinal hiatus. See figure 4 ; while overlaps are shown by
figure 5. :

As the application of said methods, when the conditions exhibited
obtain, gives similar results with but a few exceptions, which will be
specifically detailed hereafter, the condition represented by A, figure
3, will be considered and the method of connection described as an
example, upon the followi ssumptions, viz: .

That, of the boundarie tewnships 1 and 2 north, ranges 3 and 4
west, those portions indicated by broken lines are unsurveyed; ‘

That it is required to connect said portions in order to complete the
subdivisions in one or more of the townships.

Beginning at the established terminal corners on the south and east
boundaries of T. 2 N., R. 4 W., blank lines will be projected due east -
and due south, respectively, with temporary stakes at intervals of ten
chains, to an intersection, which point will be marked by a temporary
stake;

The’n, from the established terminal corners on the west and north
boundaries of T. 1 N., R. 3 W., true lines will be projected due north
and due west, respectively, with regular corners for two sections and
quarter sections, to an intersection, which point will be marked by a
temporary stake; :

Then, by proper measurements, the character of the resulting condi-
tion will be determined, and by comparison with diagrams A, of the
figures on Plate VIII, the particular mé&hod of connection will be
obtained and applied.

Said condition in the case under consideration, it will be observed,
is a “meridional hiatus”; therefore, from the temporary stake marking
the intersection of the extended south and east boundaries of T. 2 N.,
R.4 W., which will be replaced by a permanent corner (common to
two townships) for T.1N,, R.3 W, and T. 2 N,, R. 4 W, the south
boundary of the latter will be extended due east to its intersection
with the west boundary of the former, where a corner for (one town-
ship only) T.1 N,, R. 4 W,, will be permanently established;

Then, from the corner for T.1 N., R.3 W., and T. 2N,, R. 4 W, the
south and east boundaries of the latter will be corrected back west
and north, respectively, on true lines, establishing regular corners
common to two quarter sections and sections of said township, to
the initial points of the blank lines, against which the resulting frac-
tional measurements will be thrown, while the stakes temporarily
established on the blank lines at intervals of ten chains will be
destroyed ;

Then, from the stake temporarily marking the intersection of the
north and west boundaries of T. 1 N., R. 3 W., which will be destroyed,
the former boundary will be extended due west to its intersection with
the east boundary of T. 2 N, R. 4 W., where a proper closing corner
will beestablished, theresulting fractional measurement thrown against
the same, and the distance to the nearest corner on said boundary care-
fully determined and recorded in the field notes.

Thus section 36 is made full, serving as a perfect base from which
to initiate the subdivisional work in T. 2 N., R. 4 W.; the “rectangular
fraction,” which in this case indirectly represents an excess, is incor-
porated in section 6, which being lotted on two sides in its normal con-
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dition, absorbs the excess without deranging materially those portions
of the same usually defined asregular subdivisions; while the unsur-
veyed portions of the entire group of townships are arranged in such
a manner as to admit of completing the subdivisional work therein on
the approved rectangular basis.

Relative to incorporating an excess in, or supplying a deficiency from,
section 6, simple hiatuses are noted as exceptions to the general rule;
therefore, when such hiatuses are square, or longer meridionally (see
1, diagrams A, fig. 1), the “rectangular fraction” will be taken out
of section 31, and incorporated in section 1; but if the length thereof
gee 1, diag. A, fig. 2) lie in a latitudinal direction, said ‘“rectangular

action” will be taken out of section 1 and incorporated in section 31.

If the surveys contemplated, within a group of four townships, con-
gist of the completion of the southeast unsurveyed portion of the north-
west township only, the method detailed in the foregoing paragraphs
will be employed in all particulars, with the exception that the exten-
gion of the north and west boundaries of the southeast township will
be omitted; but the completion of the unsurveyed portions of any of
the other three demands of the deputy surveyor the performance of
the whole operation, and the complete connection of all the boundaries.

‘When, of four township boundaries whose directions tend to an
approximate common point, two of the same have been carried to a
mutual intersection, and are closed upon by snbdivisional and other
lines (see paragraph 2, article on ¢ Retracements,” etc.,) the unsuar-
veyed portion of the remaining boundaries will be connected with them
by the application of these methods, sufficiently modified to preserve
intact the prior subdivisional surveys. .

FRAGMENTARY SUBDIVISION.

Plate IX illustrates the general methods to be employed in the
execution of fragmentary subdivisions within townships, portions of
which have been subdivided from fractional township boundaries
extended from various directions and not connected with each other.

These conditions obtain to a large extent in mountainous regions,
where in accordance with the existing provisions, relative to the survey
of agricultural lands, in the acts of Congress making appropriations
for public land surveys, such surveys are extended along the valley
and bottom lands, leaving the mountainous areas unsurveyed at the
time of the execution of the original work; but which, at a later date,
in view of other considerations are placed under contract for survey.

It is obvious that the number and character of such cases would be
too great and varied to be considered in detail; therefore, when the
deputy surveyor meets with a case which is not covered exactly by
these instructions, or the special instructions from the surveyor general,
his thorough understanding of the preceding articles ou this subject,
and of the conditions illustrated on Plates VI and V1II, it is expected
will point out to him the proper method to be employed.

It is possible, however, that cases may arise so complex in their
character as to produce a feeling of doubt relative to the proper
solution of the problem; in which case he will at once communicate
with this office through the surveyor general, submitting information,
by letter and diagrams, of the exact condition as found by him, and the
necessary instructions will be forwarded as soon as practicable.

NoTE.—A quarter section fs held to be surveyed only when three of its corners
have been officially established.
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GEOGRAPHICAL POSITIONS OF BASE LINES AND PRINCIPAL MERID-
IANS GOVERNING THE PUBLIC SURVEYS.

The system of rectangular surveying, authorized by law May 20, 1785,
was first employed in the survey of United States public lands in the
State of Ohio.

The boundary line between the States of Pennsylvania and Ohio,
known as ¢ Ellicott’s line,” in longitude 80° 32/ 20"/ west from Green-
wich, is the meridian to which the first sarveys are referred. The town-
ships east of the Scioto River, in the State of Ohio, are numbered from
south to north, commencing with No.1 on the Ohio River, while the
ranges are numbered from east to west, beginning with No.1 on the
east boundary of the State, except in the tract designated ¢“U. 8. mili-
tary land,” in which the townships and ranges are numbered, respec-
tively, from the south and east boundaries ot said tract.

During the period of one hundred and nine years since the organi-
zation of the system of rectangular surveying, numbered and locally
named principal meridians and base lines have been established, as
follows: :

The first principal meridian begins at the junction of the Ohio and
Big Miami rivers, extends north on the boundary line between .the
States of Ohio and Indiana, and roughly approximates to the meridian
of longitude 84° 48’ 50’/ west from Greenwich. Theranges of the pub-
lic surveys in the State of Ohio, west of the Scioto River, are, in part,
numbered from this meridian. For further information in regard to
numbering of townships and ranges of the early surveys in Ohio, the
:%der is referred to the State map prepared in the General Land

ce.

The second principal meridian coincides with 86° 28/ of longitude west
from Greenwich, starts from a point two and one-half miles west of the
confluence of the Little Blue and Ohio rivers, runs north to the north-
ern boundary of Indiana, and, with the base linein latitude 38° 28’ 20/,
governs the surveys in Indiana and part of those in Illinois.

The third principal meridian begins at the mouth of the Ohio River
and extends north to the northern bouudary of the State of Illinois,
and with the base line in latitude 38° 28’ 20"/, governs the surveys in
the State east of the third principal meridian, with the exception of
those projected from the second principal meridian, and the surveys on
the west, to the Illinois River. This meridian is nearly coincident with
89010’ 15/ of west longitude from Greenwich.

The fourth principal meridian begins at a point on the right bank of the
Illinois River, in latitude 40° 00’ 30" north, and longitude 90° 28’ 45/
west from Greenwich, and with the base line running west from the ini-
tial point, governs the surveys in Illinois west of the Illinois River and
west of that part of the third principal meridian which lies north of the
river,

The fourth principal meridian also extends north through Wisconsin
and northeastern Minnesota, and, with the south boundary of Wiscon-
sin a8 its base line, governs all the surveys in the former and those in
the latter State lying east of the Mississippi River, and the third guide
neridian west (of the fifth principal meridian system), north of the river.

The fifth principal meridian starts from the old mouth of the Arkan-
88 River, and with the base line running west from the old mouth of
the St. Francis River, governs the surveys in Arkansas, Missouri, Iowa,
North Dakota; those in Minnesota, west of the Mississippi River and
west of the third guide meridian north of theriver; and in South Dakota

386——6



82 '

all east of the Missouri River, and the surveys on the west side of the
river to a limiting line following the third guide meridian (of the sixth
principal meridian system), White River, and the west and north bound-
aries of the Lower Brulé Indian Reservation. This meridian is nearly
coincident with 91° 03’ 42/’ longitude west from Greenwich.

The sizth principal meridian, which is approximately the meridian of
97° 23’ westlongitude from Greenwich, extends from the base line coin-
cident with the north boundary of Kansas in latitude 40° north, south
through the State to its south boundary, in latitude 37° north, and
north through Nebraska to the Missouri River; and governs the sur-
veys in Kansas and Nebraska; the surveys in Wyoming, except those
referred to the Wind River meridian and base line, which intersect in
latitunde 43° 01/ 20"/ north, and longitude 108° 48’ 40" west from Green-
wich; the surveys in Colorado, except those projected from the New
Mexico and Ute meridians, the latter intersecting its base line in lati-
tude 39° 06’ 40’ north and longitude 108° 33’ 20’ west from Greenwich ;
and the surveys in South Dakota extended, or to be extended, over the
tract embracing the Pine Ridge and Rosebud Indian reservations.

In addition to the above mentioned numbered principal meridians,
other principal meridians with local names have been established, as
follows:

The Michigan meridian, in longitude 840 22/ 24/’ west from Greenwich,
with a base line in latitude 42° 26’ 30’ north (eight miles north of
Detroit), governs the surveys in Michigan.

The Tallahassee meridian, in longitude 84° 16’ 42/ west from Green-
wich, runs north and south from the initial point on the base line at
Tallahassee, in latitude 30° 28 north, and governs the surveys in
Florida.

The Saint Stephens meridian, in longitude 88° 02’ west from Green-
wich, begins at the initial point (Ellicot¥’s corner), on the base line, in
latitude 31° north, extends south to Mobile Bay and north to latitude
33° 06’ 20, and governs the surveys in the southern district of Ala-
bama, and in Pearl River district lying east of the river and south of
the Choctaw base line, in latitude 31° 52’ 40’ north, in the State of
Mississippi.

The Huntsville meridian begins on the northern boundary of Alabama,
in latitude 34© 59’ north, longitude 86° 34’ 45 west from Greenwich,
extends south to latitude 33° 6 20’/ north, and governs the surveys in
the northern district of Alabama. |

The Choctaw meridian begins on the Choctaw base line, latitude 310
54’ 40’ north, longitude 90° 14/ 45’ west from Greenwich, runs north
to the south boundary of the Chickasaw cession, in latitude 34° 19/
40" north, and governs the surveys east and west of the meridian, and
north of the base line.

- The Chickasaw meridian begins on the north boundary of Mississippi
in latitude 34° 59’ north, longitude 89° 15’ west from Greenwich,
extends south to latitude 33° 48’ 45 north, and governs the surveysin
north Missisippi.

The Washington meridian begins on the base line in latitude 31°
north, longitude 91° 9’ 15" west from Greenwich, extends north to the
Mississippi River, and governs the surveys in the southwestern angle
of the State of Mississippi.

The Saint Helena meridian begins at the initial point of the Washing-
ton meridian, in latitude 31° north, and longitude 91° 09/ 15 west of
Greenwich, extends south to the Mississippi River, and governs the sur-
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veys in the Greensburg and southeastern districts of Louisiana, east
of the Mississippi River.

The Louisiana mertdian,in longitude 92° 24’ 15’ west of Greenwich,
extends from the Gulf of Mexico to the north boundary of Louisiana,
and, with the base line through the initial point, conforming to the par-
allel of 31° north latitude, governs all the surveys in the state west of
the Mississippi River.

The New Mexico meridian, in longitude 106° 53’ 40" west from Green-
wieh, extends through the Territory,and with the base line, in latitude
340 15/ 25" north, governs the surveys in New Mexico, except those in
the northwest corner of the territory, referred to Navajo meridian and
base line, which have their initial point in latitude 35° 45/ north, longi-
tude 108° 32/ 45’ west from Greenwich, )

The Salt Lake meridian,inlongitude 111° 54/ 00’/ west from Greenwich,
has its initial point at the corner of Temple Block, in Salt Lake City,
Utah, extends north and south through the Territory, and, with the
base line, through the initial, and coincident with the parallel of 400°,
46’ 04/ north latitude, governs the surveys in the Territory, except those
referred to the Uintah meridian and base line projected from an initial
point in latitude 40° 26’ 20" north, longitude 109° 67/ 30’ west from
Greenwich. :

The Boisé meridian, longitude 116° 24/ 15" west from Greenwich,
passes through the initial point established south 29° 30/ west, nineteen
miles distant from Boisé City, extends north and south through the
State, and, with the base line in latitude 43° 46’ north, governs the
surveys in the State of Idaho.

The Mount Diablo meridian, California, coincides with the meridian of
1210 54/ 48/’ west from Greenwich, intersects the base line on the sum-
mit of the mountain from which it takes its name, in latitude 37° 51’
30’/ north, and governs the surveys in the State of Nevada, and the
surveys of all central and northern California, except those belonging
to the Humboldt meridian system.

The Humboldt meridian, longitude 124° 8’ west from Greenwich, inter-
sects the base line on the summit of Mount Pierce, in latitude 40° 25’
12" north, and governs the surveys in the northwestern corner of Cali-
fornia, lying west of the Coast range of mountains, and north of town-
ship 5 south, of the Humboldt meridian system.

The San Bernardino meridian, California, ongitude 116056’ 15" west
from Greenwich, intersects the base line on Mount San Bernardino,
latitude 34° 07/ 10’ north, and governs the surveys in southern Cali-
fornia, lying east of the meridian, and that part of the surveys situated
west of it which is south of the eighth standard parallel south, of the
Mount Diablo meridian system. :

The Willamette meridian, which is coincident with the meridian of
1220 44/ 20"’ west from Greenwich, extends south from the base line, in
latitude 45° 31’ north, to the north boundary of California, and north
to the international boundary, and governs all the public surveys in
the States of Oregon and Washington. '

The Black Hills meridian,longitude 104° 03’ west from Greenwich, with
the base line in latitude 44° north, governs the surveys in the State of
South Dakota, north and west of White River, and west of the Mis-
souri River (between latitudes 45° 55/ 20/’ and 44° 17’ 30’’), the north
and west boundaries of the Lower Brulé Indian Reservation, and
the west boundary of range 79 west, of the fifth principal meridian
system. :

The Montana meridian extends north and south from the initial

2
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monument on the summit of a limestone hill, eight hundred feet high,
longitude 111° 38’ 50’ west from Greenwich,and with the base line on the
parallel of 45° 46’ 48/ north latitnde, governs the surveys in the State
of Montana.

The Gila and Salt River meridian intersects the base line on the
south side of Gila River, opposite the mouth of Salt River, in latitude
330 22/ 40’ north, longitude 112° 17/ 25 west from Greenwich, and
governs the surveys in the Territory of Arizona.

The Indian meridian, in longitude 97° 14/ 30" west from Greenwich,
extends from Red River to the south boundary of Kansas, and with
the base line in latitude 34° 30’ north, governs the surveys in the
Indian Territory, and in Oklahoma Territory all surveys east of 100°
west longitude from Greenwich.

The Cimarron meridian, in longitude 103° west from Greenwich,
extends from latitude 36° 30’ to 37° north, and with the base line in
latitude 36° 30’ north, governs the surveys in Oklahoma Territory
west of 100° west longitude from Greenwich.

DECLINATION OF THE MAGNETIC NEEDLE

For the following article, with tables, charts, and their explanation,
relating to the use of the compass in surveying, the Commissioner of
the General Land Office is indebted to Dr. T. C. Mendenhall, Superin-
tendent of the U. 8. Coast and Geodetic Survey. It was furnished at
the request of the Commissioner.

The paper, originally written in 1878 by Assistant C. A. Schott,
chief of the computing division, has been revised and enlarged by
him in order to present the latest information on the subject in posses-
sion of the C. and G. Survey, June, 1893. It is also accompanied by
three charts taken from the C. and G. Survey report for 1889 and
amended to date; they show the distribution of the magnetic declina-
tion for the year 1890, and in connection with the tables, for any year
within their range.

This paper takes the place of the chapter commencing at the foot of
page 25 and ending in the middle of page 29 of the ¢ Manual of Instruc-
tions to Surveyors General of the United States” printed in 1871, part
of which in the course of time had become obsolete. The present article
will be found of great interest and value as an aid in the prosecution
of the surveys of the public lands.

AN ACCOUNT OF THE PRESENT GEOGRAPHICAL DISTRIBUTION AND
OF THE ANNUAL CHANGE OF THE MAGNETIC DECLINATION* WITHIN
THE LIMITS OF THE UNITED STATES.

Introductory remarks.—The magnetic declination at any place is the
angle contained between two vertical planes, one being that of the
astronomical or true meridian of the place and the other the plane in
which the axis of a freely suspended horizontal magnetic needle lies at
the time. The former is a tixed plane, the latter is variable, as is shown
by the regular or irregular, and the greater or less oscillations of a
needle when delicately suspended; these fluctuations are subjeet to
different laws depending on geographical position. Since the magnetic

* Commonly known as the variation of the compass; in scientific treatises on ter-
restrial magnetism the term magnetic declination is always employed, in order to
avoid any confusion which would arise when treating of such motions of the needle

a8 the diurnal, annual, and secular variations, .
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declination is foand to vary with respect to place and time, it is neces-
sary on the part of the observer to give with his statement of the
declination the geographical position or the latitude and longitude*
of his station (expressed to the nearest minute of arc will saffice in
general), and to accompany the record by the local time when the obser-
vation was made; the nearest hour (or quarter of an hour) should be
staei(;led, also whether sidereal time, mean time, local, or standard time is
used.

The declination is called ‘“west” when the north-seeking end of the
magnet or needle points to the westward of the true meridian, and is
called ¢ east” when the same end points to the eastward. Roughly
speaking, the north end of a needle tends approximately towards the
geographical north, or, rather towards a region which surrounds the
magnetic pole, situated in the vicinity of King William Land, and sup-
posed to be in about latitude 703° and longitude 100°W. Here the hori-
zontal needle has lost its directive force, and the dip needle will point
vertically up and down; in other words, at the pole the magnetic and
gravitational forces agree in direction. The magnetic declination pre-
sents great extremes in value within the limits of the United States;
thus for the year 1893, we have at Eastport, Me.,19° W.; at the north-
castern end of Lake Michigan, at the west end of Lake Erie, and in
St. Helena Sound, 8. C., 0° (needle pointing due north); at Galveston,
Tex., 74° E.; at San Diego, Cal., 134° E.; at Cape Flattery, Wash., 23°
E.; at Sitka, Alaska,29° E.; the maximum of 433° E.is reached at the
mouth of Firth River, near where the meridional boundary line of 1410
strikes the Arctic Ocean; at Bering Strait, the declination has dimin-
ished to 21° E., and at the extreme western point of our territory, at
Attu Island, it is but 83° E. The general distribution of the declina-
tion (for the given epoch, 1890), is shown by the isogonic charts
appended to this manual, taken from the Coast and Geodetic Survey
Report for 1889, Appendix No. 11; they are reproduced and amended to
bring them up to the present state of our knowledge, and appear here
transferred to the new base map of 1893 (scale rzisz). The third
chart referred to appears for the first time in the manual, it represents
the magnetic meridians, i. e. lines which show directly the direction of
the needle, this being a tangent to the curve at any point in it. These
carves, therefore, may be said to represent a physical fact, while the
isogonic curves are wholly artificial, but better adapted for practical
application. The meridional system converges toward the magnetic
pole without any special relation to the geographical pole, whereas in
the isogonic system all curves must pass through the latter pole as
well. Itis a matter of great importance for surveyors to recognize
the fact of the local deviations from the general trend of the isogonic
lines; these local irregularities of the distribution are more conspicu-
ous in regions of igneous rocks, but they appear also in regions of
sedimentary deposits, the intensity of the disturbance depending on
that of the local cause and its depth below the surface. The disturb-
ing local poles or ridges are in general of the same polarity as that of
the north magnetic pole. Disturbed regions may range from a fraction
of a square mile to hundreds of square miles, but as yet little has been
done in this inviting field for research.

In consequence of the secular variation of the declination the mag-
netic charts require to be reconstructed from time to time, though for
a few years from the date of an isogonic chart the declination for any

* Reckoned from Greenwich westward to 180°,
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position can readily be assigned by means of our knowledge of the
annual change, which is sufficiently constant for a few years to produce
no appreciable error. The secular variation is by far the greatest of
the great number of changes in the direction of the needle. Thus at
Albany, N. Y., the declination changed from 12° W. in the year 1650
to nearly 53° W. about the year 1795, and is now again about 103° W.;
at New York the change was similar; at Baltimore, Md., the declination
changed from nearly 6° W. about 1680 to nearly 3° W. in 1802, the
present value being near 5° W.; at San Diego, Ual., the declination
was about 74° E. in 1710, and is now a little over 13° E.; at Chamisso
Island, Kotzebue Sound, Alaska, the declination was 333° E. in 1750,
but is now only 263° E. The results of the latest investigation of this
subject published by the Survey are contained in Appendix No. 7, Coast
and Geodetic Survey Report for 1888. What is known as the annual
change of the declination is nothing else than the effect of the secular
variation during one year, and must be carefully distinguished from the
annual variation,which has but a small range and depends on the season
of the year. -

The 1s0ogonic and magnetic meridian charts.—Referring to the two
isogonic charts appended to this article, the larger comprises the com-
pact area of the United States and the smaller one the territory of
Alaska. If for any selected epoch we connect by curves all positions
at which the needle was observed to have the same given declination,
we trace out an isogonic curve for that value of declination. On the
charts they are laid down for the equal difference of 1°, with every fifth
curve drawn heavier for better distinction, and they answer to the epoch
Januaryl, 1890. For their construction more than 3,200 observed decli-
nations (reduced to epoch) were employed, the latest observation only
being used at stations occupied more than once. The isogonic curve of
zero declination, also called the agonic line, at which the needle points
due north and south, is seen to pass from the isfand of Michipicoten to
the extreme west end of Lake Erie and close to Charleston, S. C., where
it leaves the coast and turns toward the Bahama Islands. This curve
has been conveniently used as a representative line to mark out the
changes which in the course of time the magnetic system in its vicinity
undergoes.

On the Atlantic coast it reached its highest position* near Cape
Henry, Va., about the year 1800 and has since been moving southward.
All localities to the northeast of this line have west declination, indi-
cated by a + sign to the index number; localities to the westward of
it and comprising the greater part of the United States have now east
declination, as marked by a negative index. To take up the declina-
tion for any given position on this chart, we resort to simple graphical
interpolation; it is best done by dropping a perpendicular (curved)
from the position to the nearest isogonic on either side of it and mneas-
uring the length of the shorter one, also that of the two together; the
proportion of the distance with respect to the whole difference of 60’ is
readily ascertained. The result answers to the year 1890 (January),
and by applying the effect of the annual change, as tabulated farther
on, the declination may be had for any time before or after that epoch.
This annual change is at present manifested by the apparent move-
ment of the isogonic lines to the southward or downward along the
Atlantic coast and to the westward or left on the Gulf coast and in the
interior to the north of it; on the Pacific coast this movement has

*See Plate No. 25, Appendix No. 7, Coast and Geodetic Survey Report for 1888,
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either ceased or is very inconspicuous at present. The charts show

two shaded bands, one crossing the northern part of Maine where the

direction of the needle has reached a limiting westerly position and is
about ready to reverse its secular motion; the other band skirts the

Pacific coast from Washington to Point Conception, Cal., where it

passes out to sea. Here the needle is about stationary at the easterly

limit of its grand secular swing. For intermediate points this same
condition was reached at corresponding times during the present cen-

tury. .

It will be seen that the irregularities in thelocal distribution of mag-
netism can only be brought out and specially delineated by a large addi-
tion to the observations so far accumulated.*

The degree of accuracy of the charts depends in the first place on
that of the original observation, secondly on that of the change in the
interval between observation and epoch, and lastly on the density of
observations abqut the locality or the degree of generalization required
in the construction of the curves. The meridional chart has already
been sufficiently explained and the additional dip and intensity curves
shown on it do not come within the scope of this paper. '

The secular variation of the magnetic declination.—This variation, as
already pointed out,is a matter of great importance to the surveyor who
is frequently called upon to recover or re-run old compass lines or to
decide between conflicting claims as to position of old boundary lines
originally traced out by compass but lost or obliterated in the course
of time. As its name implies, this angular motion extends over so long
a period and is so utterly unknown as toits origin that the recognition
of its law is a matter of much difficulty and uncertainty. To represent
it a periodic function is employed; but from this it should not be
inferred that the motion is repeated at stated intervals; on the contrary
we are fully aware of the complexity of the phenomenon and of the
necessity of continually watching year by year the changes resulting
from observations and correcting or remodeling our analytical repre-
sentations accordingly. It should be fully understood that this process
is a wholly tentative one and that the mathematical inferences due to
the form of the function are not meant thereby to represent or become
aphysicalreality. Thus we are forced to reconstruct our secular change
tables at suitable intervals. The period found most in accord with
observations is about 250 years with variations of about50 yearslonger
or shorter, at various stations. This holds only for the United States.
The earlier setting in of the secular variation phases in the east and
spreading westward over the country has already been referred to; for
instance the easternmost position or eastern elongation occurred at
places in eastern Maine about the year 1760, this phase reached the
Hudson River about 1790, the Mississippi River about 1820, Salt Lake
about 1870, and the west coast, as at San Francisco Bay, probably
next year or not far from it. Whether this phenomenon will be
repeated with the present incoming opposite phase in northern Maine
remains to be seen. The results from a discussion of 1,062 observations
at 94 stations are given in the following table of decennial values, and
after 1850 for b-year intervals. The average number of observations
for each station is 11.

Table of the secular variation of the magnetic declination at stations in

" the United States, computed by means of periodic faunctions and based

* The results of any new and satisfactory observation sent to the Superintendent
of the Coast and Geodetic Survey will be duly credited in a subsequent publication.
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upon all available observations from the earliest to the present time. —
The table is subdivided into three groups, viz: Group I comprises the
stations located east of the Apalachian Range, and the Atlantic coast
from Maine to Florida, inclusive; Group II, the stations situated
between the Rocky Mountains and the Apalachian Range, from Canada
to the Gulf; Group III contains the stations located between the Rocky
Mountains and the Pacific coast, from California to Washington, also
those in Alaska. Within each group the stations are arranged in the
order of their Jatitudes. :

The tabular values are of various degrees of accuracy, as is indicated -
by the entry, giving either whole degrees, or degrees and tenths, or
degrees, tenths, and hundredths—the latter relatively the most reli-
able. The results, dating back to the seventeenth century, arein many
cases but approximations more or less reliable. West declination is-
indicated by the sign + prefixed, east declination bythe sign —prefixed.
All values for 1900 are mere rough predictions and depend upon the
f}grecariious supposition of a continuation of the law implied by the
ormule. : .

TABLE B.—Secular Variation of Magnetic Declination—Eastern Group of Stations.
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TaBLE B.—Secular Variation of Magnetic Deglination—anm Group of Stations—
Continued.
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TABLE B.—Secular Variation of Magnétic’Declination—antm Group of Stations—

Continued.
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TABLE B.—Secular Variation of Magnetio Declination—Eastern Group of Stations—

Concluded.

TIRBE EERGwa

8 ‘yeuuaeasy 43322 o_...;.lllw
08 BERIS R8E8wn
‘wogso[I8y) o_~2111 o_.oo_.oTow.
un 8582E I8/
x_a5.444 5

‘o[11403PIITI

0N 28285

‘ursqMaN o_.w..o.oL gireieicigl
. 53385 23/wra
‘Kruey oden) H.LLZZ w_.-o.sasm_o-
s 82523 388nea
‘FInqswerm Hlllo. “2333%
Toq ‘nod SRR GRacan
-oludy eds) mﬂ2834 H4555uu-
o E2928 588%3.
.nouwﬁzmag H2223 mo_.3344ﬂ
N32B8 BRFBowom
rN'Sepods) n.w..&&d..tn u........m.o..a...ﬂ
82288 ESST¥own
PR ‘eromnireg u...o..om&& mﬂLA..A:a...ﬂ
LN 5328 JE8Row
‘qeeI) WM 4........5.56. m.e.7.7.74..
(1 Kae RBBER 23R8

o0 oo
-nugp) Jvex - - -




92
© TABLE C.—Secular Variation of Magnetic Declination—Middle Group of Stations.
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TaBLE C.—Secular Variation of Magnetic Declination—Middle Group of Stations—
Continued. .
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TaBLE C.—Seoular Variation of Magonetic; “gxlmm—lﬂddk Group of Stations—
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TaBLE D.—Secular Variation of -Magnetic Declination— Western Group of Stations,
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The following table contains the'latitnde and longitude of each of the
secular variation stations, together with the annual change of the
declination for the epochs 1890, 1895 and 1900, as far as known at pres-
ent. Increasing westerly declination, or what is the same, decreasing
easterly declination, has a 4 sign prefixed to its annual change,
whereas decreasing westerly or increasing easterly declination is indi-
cated by a — sign.

TaBLE E.—Latitude and Longitude of places of Magnetic® Observation, and Annual Vari-
ation of Magnetic Declination.
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TABLE E.—Latitude and Longit ude of places of Magnetic Observation, etc.—Concluded.

It will be observed that the character of the secular change is fairly
uniform over large areas, though each locality apparently has or may
have minor features not shared by surrounding stations. Itis, however,
difficult to distinguish with certainty real from apparent deviations, in
consequence of the imperfect data at our command. The following
summary of the most probable values for the annual change about the
epoch 1893 has been made up from the preceding tabular values and
from other less reliable information, but for many States or special sub-
divisions it can only be a rough approximation,

386——17
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TaBLE F.—Adpproximate average Arm;oal Change of the Magnetic Declination about the
epoch 1893, for the central part of each State, Territory, or geographical subdivision.

[As before, a + sign indicates increasing west declination or decreasing east declination, a - sign
indicates the contrary.]

It is highly desirable to render the above list more precise and com-
prehensive, but this can only be done by an increase of reliable data,
which, to some extent, should be proportioned to the vast areas now,
magnetically, almost a complete blank. The tabular numbers may be
used for a few years (say five) without serious error being introduced.

The diurnal variation of the declination.—Next in order of magnitude
of systematic changes, and for which special attention is required when
running a compass course, is the diurnal motion of the magnetic needle.
In general, about the time of sunrise, or soon after it, the north-seeking
end of the needle is found approaching to or near its eastegrmost posi-
tion, i. e., near or at its eastern elongation of the solar day period. On
the yearly average this phase happens, for instance, at Philadelphia,
Pa., about 8 a. m.; at Key West, Fla., about 8} a. m.; at Los Angeles,
Cal., shortly after 8 a. m. However, the time of occurrence is subject
to an annual variation, the eastern elongation being reached about half
an hour earlier during summer and about half an hour later during win-
ter than its average epoch. The direction of the needle, after remain-
ing nearly stationary about this time, soon begins its principal daily
motion towards the west, at first slowly, but atter about 94 a. m. quite
rapidly, but slackening again in speed when nearing its western extreme
position known as the western elongation. It occurs about 13" p. m.
On the yearly average this phase is reached at Philadelphia about 13

Y.

.
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p. m., at Key West about 13" p. m,, at Los Angeles about 1}* p. m.
Like the morning extreme it is subject to an annual change, occurring
less than 1 of an hour earlier in summer and the same amount later in
winter. After this second temporary stand, the needle reverses its
angular motion and gradually returns to the position from which it had
_ set out in the early morning, not however without experiencing during
the night a secondary but small retrograde motion.

The average position of the needle during the daily period is reached
about 104" a. m., and within } of an hour of this epoch at all places
within the United States (Alaska excepted), yet it is subject to a dis-
placement to 10" a. m. in summer and to 113* a. m. in winter. The
needle crosses a second time the average magnetic meridian between .
7" and 8™ p. m., but this time is less distinctly marked. The amount of
angular motion between the morning and afternoon is called the diurnal
range. It amounts to about 8’ at Philadelphia, 5’ at Key West, and 6’ at
Los Angeles, on the average, but during midsummer it rises to 12/, 8/,
and 9’ at these places, respectively, and recedes to 5/, 3/, and 4/, respec-
tively, during midwinter. The solar diurnal variation is further sub-
ject to a periodic inequality depending on the sun-spot cycle of about 11
years. The diurnal range is least in years of minimum spots, as in
1878 and 1889. and is greatest in years of maximum spots, which years
occur generally about four years after the minimum years, as in 1883 and
near the current year. In years of least sun-spot activity, the range is
about 0.8, and in years of greatest activity, about 1.3, the average range
of the diurnal motion as given above. It must not be supposed that
the diurnal variation can be observed regularly, day for day. It is atall
times subject to more or less irregularity and occasionally to an extent
overpowering the daily range altogether; this happens particularly in
the winter season, when the regular motion is small, and in the months
of March and September, i. e., the equinoctial months, September pre-
ponderating; on the other hand, greater regularity or less interruption
from . occasional disturbances may be expected during the solstitial
months, June and December. In every month there are a few days—
about half a dozen, more or less—on which the hourly progression of
the diurnal motion is quite regular; such days have been called ¢ quiet
days?” fs representing type curves. The character of the diurnal vari-
ation i the same for all places within the temperate zone, but changes
as we approach the equatorial (magnetic dip small) region, as well as
upon approaching the polar (magnetic dip large) region; thus in Alaska
we find diurnal ranges of half a degree and over, with the epochs of the
daily extremes shifted to earlier hours. For a satisfactory determina-
tion of the declination it is recommended to extend the observations
over not less than three days in order to secure data for the elimination
of the diurnal motion. It is best to observe the needle, say every ten
minutes, about the expected times of the elongations, so as to include
them, and to adopt the mean declination obtained for these two epochs.

The following table will be found useful for reducing observed declina-
tions taken at any time of the day between 6" a. m. and 6" p. m. on any
day of the year, to the average value ot the day or that value which
would have been obtained had hourly or continuous observations been
made thronghout the twenty-four hours. The tabular value answers
approximately to the middle part of a sun-spot cycle. Considering the
ordinary irregularities in the diurnal variation, it suffices to take the
nearest whole minute of arc from the table. These tabular quantities
are nothing more than the deflections at any hour from the mean of
twenty-four hours, with reference to the seasons of the year and to

1496754
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geographical position of the station. Two sets of figures are given,
those for northern places, for latitude between 49° and 37° about, and
for southern places, for latitude between 37° and 25°. For the upper
geographical zone the observations at Philadelphia, Toronto, and Mad-
ison were utilized; for the lower zone, those at Key West and Los
Angeles.

Reduction of the result of a declination observed at any hour to the
average or mean declination of the day.

The letter W affixed to a number indicates that the direction of the
needle at that time is to the west of its average position and by the
amount given; the letter E indicates that the needle deviates to the
east of the average, and the corrections must be made accordingly.

TABLE G.—For finding mean Declination for the day.

Local mean time; morning hours.

Season, and position in latitude.
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The application of the tabular values to observations as to magnitude
and sign is obvious.

Magnetic disturbances.—These disturbances when of great amount
and large extent are known asmagnetic storms and are not infrequently
a source of annoyance to the surveyor; they may occur at any time and
are, when taken individually, beyond our power of prediction, but when
averages are taken of many hundreds or thousands, and discussed,
they are nevertheless found to be subject to precise laws. Their pres-
ence is generally indicated by sudden deflections and by rapid and
large fluctuations from the normal direction of the needle at the time,
and they often take place simultaneously over large regions of the globe,
even involving both hemispheres. They may last from a few hours to
three and sometimes more days, and are not infrequently accompanied
by auroral displays. These disturbances are supposed to originate in
the solar envelope and are felt here by inductive action. The hours
most frequently subject to disturbances are from 7 to 10 a. m.; those
least disturbed between 2 and 6 p. m. They are more energetic during



101

the equinoctial months and less so during the solstitial months; the
larger storms occur predominantly during years of maximum sun-spot
activity. Within the area of the United States, Alaska excepted,
deflections from the normal for the time of day of }° are common.
Deflections of 3° occur occasionally, but those exceeding 1° or 2° are
rare; in the higher magnetic latitudes they may even reach the greater
part of a quadrant.

Minor changes in the direction of the magnetic needle.—It suffices to
mention here a few of the smaller fluctuations, not only as matter of
general interest* but as showing relations and interdependence of ter-
restrial and cosmical magnetisms. Of this character are the laws found
to govern the direction of the needle with respect to the position of the
moon. The principal inequality is that known as the lanar-diurnal vari-
ation. It exhibits every lunar day two deflections to the east and two
to the west of the normal direction; the range is nearly 27/ at Phila-
delphia, 43’/ at Toronto, and 16 at Los Angeles. There are also rela-
tions depending on the moon’s phases and parallax. Ofsolar inequali-
ties we may mention the annual inequality of about 13/ (or. less) of
angular range and the very remarkable one depending on the sun’s
rotation about its axis, for which period the observations of the needle
assign about 26 days.

Remarks on instrumental means and methods for obsermng the declina-
tion.—The accuracy with which the declination may be determined
depends chiefly upon the instruments at command and upon the ability
and care of the observer in using them. It rests with him to select
the proper instrument, the proper method and time for observing.
The instruments ordinarily in the hands of the surveyor are sufficiently
described in books on surveying or in catalogues of instrument makers,
but it may not be superfluous to call renewed attention to the impor-
tance of thedetermination of the so-called index correction. Fordescrip-
tion and illustration of more refined magnetic instruments as well as
for their adjustment and method of using them the reader may consult
Coast and Geodetic Survey Report for 1881, Appendix No. 8, entitled,
¢ Directions for measurement of terrestrial magnetism”. The method
to be followed will depend greatly upon circumstances. Thus the sun
or the pole star may be observed for azimuth; local time may be had
by the method of equal altitudes of the sun, for which the latitude of
the place need only to be known roughly. Observations of the pole
star for the true azimuth are generally preferred, since no great pre-
cision in the local time is required. The following tables and explan-
atory remarks have been inserted to facilitate the use of this method.
It will serve for the period 1890 to 1910.

*The reader may consult here Appendix No. 9, Coast and Geodetic Survey Report
for 1890.
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TABLE H.—Adpproximate local mean (astronomical®) times of the Culminations and Elon-
gations of Polaris in the year 1893.

[Computed for latituade + 40° north, and longitude 6* west from Greenwich.]

East Upper West Lower

. Date. elonga- | culmina-| elonga- | culmina-
tion. tion. tion. tion.

1893. h. m. |h. m. |h m.
Jan. 1] 0 37.2| 6 32.0{12 26.8|18 30.0
15 38.0] 5 36.7 (11 31.5 17 34.7

Feb. 1122 30.8] 4 29.6 | 10 24.4 |16 27.6
15(21 356 3 343 9 20.2 (15 382.3

Mar. 1 40.4] 2 30.1| 8 33.9|14 37.1
1519 45.31 1 4.1 | 7 38.8/13 42.1

Apr. 1 | 18 38.3] 0 37.0 (| 6 31.8 |12 35.1
15,17 43.3 |23 98.1) 5 36.8 |11 40.1

May 116 40.5 22 35.2| 4 34.0 10 37.2
1515 45.6 |21 40.3) 3 39.1| 9 42.3

June 1|14 38.9 (20 33.7] 2 82.4| 8 -35.7
15|13 44.0 )19 38.8) 1 37.5| 7 40.8

July 112 41.4 /18 36.2] 0 34.9| 6 38.2
15 (11 46.5 |17 41.3 |33 30.1f 6 43.3

Aug. 1|10 40.0 (16 34.8 |22 20.6) 4 36.8
9 45.1 |15 39.9 |21 34.7] 3 419

Sept. 1| 8 38.5|14 33.3|20 28.1] 2 35.3
15| 7 43.6 |13 38.4 |10 33.2§ 1 40.4

Oct. 1| 6 40.8 |12 35.6 |18 30.4] O 37.6
15| 5 45.8 11 40.6 |17 35.4 |23 38.7

Nov. 1| 4 39.0 |10 33.8 (16 28.6 22 31.8
15| 3 43.8| 9 38.6 |15 33.4 |21 36.6

Dec. 1| 2 40.8| 8 35.6 |14 30.4 20 33.6
16| 1 45.5| 7 40.3 |13 35.1 |19 38.3

To refer to any calendar day other than the first and fifteenth of
each month, subtract 3.94™ for every day between it and the preceding
tabular day, or add 3.94™ for every day between it and the succeeding
tabular day.

1t will be noticed that for the tabular year two eastern elongations
occur on January 10, and two western elongations on July 9; there are
also two upper culminations on April 10 and two lower culminations
on October 10.

The lower culmination either follows or precedes the upper culmina-
tion at an interval of 11t 58.0™., Also east elongation either follows
west elongation at an interval of 12" 06.5™, or precedes it at an inter-
val of 11" 49.6™,

For dates and positions other than those directly given by the table,
the following corrections need to be applied:

To refer the tabular times to any year subsequent to the year 1893,
add 0.25 m. (nearly) for every additional year.t

To refer the tabular times, corrected as above, to any year in a quad-
rennium, observe that for the first year after a leap year the table is
correct; for the second year after a leap year add 0.9™ to the tabular
value; for the third year after a leap year, add 1.7™ to the tabular
value; for leap year before March 1, add 2.6 to the tabular time, and
Jrom and after March 1 subtract 1.2™ from the same.

The longitude correction will be 0.16™ for each hour from the merid-
ian of 6", subtractive when west, additive when east of it.

To refer to any other than the tabular latitude between the limits of
25° and 50° north, add to the time of west elongation 0.13™ for every

*Counted from noon, and from 0 to 24 hours.
'bet ’Il‘he annual change is diminishing, and after 1900 the annual change, 0.2, will
closer.
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degree south of latitude 400; and subtract from the fime of west elon-

gation 0.18= for every degree north of 40°; reverse these s
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For latitudes as high as

h the times of west elongation and increase the t

iminis
east elongation by 0.23" for every degree north of latitude 40°.

corrections to the times of east elongation.

60°, d

and this should

)

It will not be considered out of place here to direct attention to the
be kept in view when dealing with dates from and after March 1 of -

circumstance that the year 1900 will not be a leap year

that year.

The twentieth century will begin after the expiration of

December 31, 1900. _
The tabular times thus deduced may generally be depended upon to

have no greater error than 4 0.3=.
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TABLE J.—Azimuths of Polaris when at elorgation for any year between 1890 and 1910,
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and for any latitude between 25° a

TABLE J.—Azimuths of Polaris when at elongat
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The tabular azimuth thus corrected may generally be depended upon
with no greater error than 4 0.2, except for high latitude, where it
must be somewhat increased.

The pole star is now distant from the pole of the equator 1° 16/; it
will continue to approach it for very nearly two and a quarter cen-
turies yet, when it will be at the minimum distance—somewhat less
than half a degree.

Among the simple methods for tracing out on the ground a true north
and south line, and one demanding only a very slender instrumental
outfit, is that given in Lalande’s Astronomy, published more than a
century ago; the method wasused by Andrew Ellicott in his boundary
survey work of Pennsylvania and was again brought to notice in the
present century by Dr. Charles Davies. It consists in watching for
the time when Polaris and a given bright star come to the same ver-
tical, and then after a short lapse of time, given in a table, Polaris will
be found exactly on the meridian, and hence can be referred to the
horizon and to any meridian mark placed there.

The verticality may be ascertained by a plumb line or by the vertical
thread of a transit instrument; the method demands neither a gradu-
ated circle, nor a chronometer nor any exact knowledge of the local
time, an ordinary watch bemg sufficient to measure the short tabular
interval.

Early in the present century the star Alioth (¢ Ursa® Majoris) was
favorably situated for use of the method; however in 1850 the interval
between times of verticality and of culmination already amounted to
17 minutes, which interval now (1893) has grown to 28.5™ for lower
culmination and to 29.5= for upper culmination, hence this star is no
longer suitable. ( Urs® Majoris or ¢ Cassiopei® should now be sub-
stituted for it, both these stars being now in very favorable positions.
€ Ursa ‘\Ialorls or Mizar is the middle one of the three stars in the
tail of the Great Bear and & Cassiopeis®e is at the bottom of the first
stroke of the letter W,as frequently imagined to unite roughly the five
brightest stars of thlS constellation. At present the pole star culmi-
nates nearly at the time when it is on the same vertical circle with
¢ Urs= Majoris; the table is given below showing the interval for each
star in the years 1890 and 1900,

For { Urs® Majoris in { }goosu +2U:g: } annual increase 0.35™

For 8 Cassiopei® in { }%_tgi: } annual increase 0.33»
In the higher latitudes the lower culmination is preferable to the
upper, but in all cases special attention is to be paid to the correct pro-
jection of the star to the horizon. (June 1, 1893. C. A, 8.)

TO DETERMINE THE TRUE MERIDIAN BY OBSERVATION ON POLARIS AT
ELONGATION, WITH THE ENGINEER’S OR SURVEYOR’S TRANSIT.

1. Set a stone, or drive a wooden plug, firmly in the ground, and
upon the top thereof make a small distinct mark.

2. About thirty minutes before the time of the eastern or western
elongation of Polaris, as given by the tables of elongation, set up the
transit firmly, with its vertical axis exactly over the mark, and care-
fully level the instrument.

3. INluminate the cross wires by the light from a bull’s-eye lantern
or other source, the rays being directed into the object end of the
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telescope by an assistant; while great care will be taken to see that the
line of collimation describes a truly vertical plane.

4. Place the vertical wire upon the star, which, if it has not reached
its elongation, will move to the right for eastern, and to the left for
western clongation.

5. While the star mo'ves towards its point of elongation, by means
of the tangent screw of the vernier plate it will be continually covered
by the vertical wire, until a point is reached where it will appear to
remain on the wire for some time, then leave it in a direction contrary
to its former motion; thus indicating the point of elongation.

6. At the instant the star appears to thread the vertical wire, depress
the telescope to a horizontal position; five chains north of the place of
observation, set a stone or drive a wooden plug, upon which by a
strongly illnminated pencil or other slender object, exactly coincident
with the vertical wire, mark a point in the line of sight thus deter-
mined ; then, quickly revolve the vernier plate 1800, repeat the observa-
tion, and as before mark a point in the new direction; then, the middle
point between the two marks, with the point under the instrument, will
define on the ground the trace of the vertical plane through Polaris at
its eastern or western elongation, as the case may be.

7. By daylight, lay off to the east or west, as the case may require,
the proper azimuth taken from the table on page 104; the instrument
will then define the true meridian,* which may be permanently marked
by monuments for future reference.

TO DETERMINE THE TRUE MERIDIAN BY OBSERVATION ON POLARIS
AT ELONGATION, WITH A PLUMB-LINE AND PEEP SIGHT.

1. Attach the plumb line to a support situated as far above the
ground as practicable, such as the limb of a tree, a piece of board nailed
or otherwise fastened to a telegraph pole, a house, barn, or other build-
ing, affording a clear view in a north and south direction.

The plumb bob may consist of some weighty material, such as a brick,
a piece of iron or stone, weighing four to five pounds, which will hold
the plumb line straight and vertical, fully as well as one of turned and
finished metal.

Strongly illuminate the plumb line just below its support by a lamp
or caudle, care being taken to obscure the source of light from the view
of the observer by an opaque screen.

2. For a peep sight, cut a slot about one-sixteenth of an inch wide in
a thin piece of board, or nail two strips of tin, with straight edges, to
a square block of wood, so arranged that they will stand vertical when
the block is placed flat on its base upon a smooth horizontal rest, which
will be placed at a convenient height south of the plumb line and firmly
secured in an east and west direction, in such a position that, when .
viewed through the peep sight, Polaris will appear about a foot below
the support of the plumb line. )

The position may be practically determined by trial, the night pre-
ceding that set for the observation.

3. About thirty minutes before the time of elongation, as given in the
tables of elongation, bring the peep sight into the same line of sight
with the plumb line and Polaris.

*The magnetic declination may be obtained from a true meridian, as follows:
Take the magnetic bearing of the true meridian; then the angle expressed by said
magnetic bearing will be the observed magnetic declination, named like the depar-
ture if the bearing is taken from the south, but the reverse if taken from the north.
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To reach elongation, the star will move off the plumb line te the east
for eastern elongation, or to the west tor western elongation, therefore by
moving the peep sight in the proper direction, east or west, as the case
may be, keep the star on the plumb line until it appears to remain sta-
tionary, thus indicating that it hasreached its point of elongation.

The peep sight will now be secared in place by a clamp or weight,
and all further operations will be deferred until the next morning.

4. By daylight, place a slender rod at a distance of two or three.
hundred feet from the peep sight, and exactly in range with it and the
plumb line; carefully measure this distance. .

Take from the table on page 103, the azimuth of Polaris corresponding
to the Patitude of the station and year of observation; find the natural
tangent of said azimuth and multiply it by the distance from the peep
sight to the rod; the product will express the distance to be laid off
from the rod exactly at right angles to the direction already determined
(to the west for eastern elongation or to the east for western elonga-
tion), to a point, which with the peep sight, will define the direction of
the true meridian with sufficient accuracy for the needs of local sur-
veyors.

TO DETERMINE THE TRUE MERIDIAN BY OBSERVING THE TRANSITS
OF POLARIS AND ANOTHER STAR ACROSS THE SAME VERTICAL
PLANE. .

1. A very close approximation to a true meridian may be had by
remembering that Polaris very nearly reaches the true meridian when
it is in the same vertical plane with the star Delta (J) in the constella-
tion Cassiopeia. Using the apparatus just described, place the ¢ peep
sight” in line with the plumb line and Polaris, and move it to the west
as Polaris moves east, until Polaris and Delta appear upon the plumb-
line together, and carefully note the time by a clock or watch; then, by
moving the peep sight, preserve its alinement with Polaris and the
plumb line (paying no further attention to the other star); at the expira-
tion of the small interval of time * derived from the table on page 105
the peep sight and plumb line will define the true meridian, which may
be permanently marked for future use.

2. This method is practicable only when the star Delta is below the
pole during the night; when it passes the meridian above the pole, it
is too near the zenith to be of service, in which case the star Zeta ({),
the last star but one in the tail of the Great Bear, may be used instead.

Delta (d) Cassiopei® is on the meridian below Polaris and the pole,
at midnight about April 10, and is, therefore, the proper star to use at
that date and for some two or three months before and after.

Six months later, the star Zeta (), in the tail of the Great Bear, will
supply its place, and will be used in precisely the same manner.

The method given in this article for finding the true meridian can
not be used with advantage on account of the haziness of the atmos-
phere near the horizon, at places below about 38° north latitude.

The diagram,t drawn to scale, exhibits the principal stars of the con-
stellations Cassiopeia and Great Bear, with Delta (6) Cassiopeia, Zeta

*For this year (1894), the “small interval of time” is for Delta () Cassiopeim,
14m; for Zetn (§) Urs® Majoris (Great Bear), 0.5@; during such brief intervals,
robably no change in the position of Polaris would be observed by the unaided eye;
ut, as these intervals are increasing at the rate of aboutone-third of a minute annu-
ally, it was deemed best to provide for the proper application of the time intervals,
in the method described.
t See next page.
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(2) of the Great Bear, and Polaris on the meridian, represented by the
straight line; Polaris being at lower culmination.

This method is given in Lalande’s Astronomy and was practiced by
A. Ellicott, in 1785, on the Ohio and Pennsylvania boundary.

(uvog | 1wa49
k; .
P

«Cassi @Mm

The diagram held perpendicular to the line of sight directed to the pole, with the
right hand side of the page uppermost, will represent the contiguration of the con-
stellations with Polaris near eastern elongation at midnight about July 10—inverted,
it will show Zeta (§) of the Great Bear and Polaris on the meridian (the former
below and the latter above the pole) at midnight about October 10; and held with
left hand side uppermost the diagram will indicate relative situations for midnigzht
ahout January 10, with Polaris near western elongation. The arrows indicate the
direction of apparent motion. Zeta ({) of the Great Bear (also sometimes called the
Great Dipper), was called Mizar by the ancient Arabians, and the small star near it

loor. Mizar is the second star from the end of the handle of the dipper.
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The foregoing methods for the determination of the true meridian
are excellent in themselves when available, as they answer the require-
ments of the surveyor and give results with all desirable precision.
They do not require an accurate knowledge of the time, which is their
principal advantage. The relative motion of the stars employed, when
near the meridian and the unchangeable azimuth of Polaris at elonga-
tion ) so far as the surveyor is concerned), indicate with sufficient exact-
ness the moment when the observation should be made. Stormy
weather, a hazy atmosphere, -or the presence of clouds, may interfere
with or entirely prevent observation when the star is either at elonga-
tion or on the meridian, and both events sometimes occur in broad day-
light or at an inconvenient hour of the night. Under such circum-
stances, a simple method applicable at any time (Polaris being visible),
may be acceptable, and can often be used by the surveyor when other
methods fail.

DETERMINATION OF THE AZIMUTH OF POLARIS AND TRUE MERIDIAN
AT ANY HOUR, THE STAR BEING VISIBLE, AND THE CORRECT LOCAL
MEAN TIME BEING KNOWN. N

Many years ago a table was published giving azimuths of Polaris at
stated times during one year, but as it was arranged for a kind of time
with which surveyors are generally unacquainted, and was explained
in unfamiliar astronomical terms, and required the use of tables and
data not always accessible, it met with little favor and never cameinto
general use. . )

In this article it is proposed to simplify the work, omit all technical-
ities requiring a knowledge of astronomy, and present the method, with
two new and compact tables adapted to common clock time, with such
plain directions for use that any person of ordinary intelligence can
understand and apply them.

As the surveyor should have a perfectly clear idea of what is meant
by Astronomical Time (wsed to simplify computations), and the Hour
Angle of Polaris, these terms will now be explained.

The Ciril Day, according to the customs of society, commences at midnight and
comprises twenty-four hours from one midnight to the next following. The hours
are counted from 0 to 12 from midnight to noon, after which they are again reckoned
from 0 to 12 from noon to midnight. Thua the day is divided into two periods of 12
hours each; the first of which is marked a. m., the last P m.

The Astronomical Day commences at noon on the civil day of the rame date. It
also comprises twenty-four hours; but they are reckoned from 0 to 24, and from the
noon of one day to that of the next followin%; :

The civil day begins twelve hours before the astronomical day; therefore the firs¢
period of the civil day answers to the last part of the preceding astronomical day,
and the last part of the civil day corresponds to the first part of the astronomical
day. Thus, January 9, 2 ¢’clock p. m., civil time, is also January 9, 2b, astronomical
time; and January 9, 2 o’clock a. m., civil time, is January 8, 14%, astronomical time.

The rule, then, for the transformation of civil time into astronomical
time is this: If the civil time 18 marked p. m., take away the designation
p. m., and the astronomical time is had without further change; if the civil
time i8 marked a. m., take one from the day and add twelve to the hours,
remove the initials a. m., and the result i8 the astronomical time wanted.

The substance of the above rule may be otherwise stated, as follows:
when the surveyor takes an observation during p. m. hours, civil time,
he can say: the astronomical time is the hours and minutes passed since
the noon of this day, and when observing in the a. m. hours he can say
the astronomical time is the hours and minutes elapsed since the noon
of yesterday, in either case omitting the designation a. m. or p. m., and
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writing for the day of the month, that civil date on which the noon falls,
from which the time is reckoned. Finally, the astronomieal time may be
called the hours and minutes elapsed since the NOON LAST PAST, the
astronomical DATE being that of the civil day to which the noon belongs.
Thus, April 23, 4.15 p. m., civil time, is April 23, 4t 15, astronomical
time, and April 23, 4.15 a. m., civil time, is April 22, 16* 156™, astro-
nomical time.

The surveyor should thoroughly master. this transformation* of the
civil time into astronomical time, as it will be the first duty he will
have to perform after observing Polaris out of the meridian.

Howr Angle of Polaris.—In fig. 2, Plate I, the full vertical line rep-
resents a portion of the meridian passing through the zenith Z (the
point directly overhead), and intersecting the northein horizon at the
north point N, from which, for surveying purposes, the azimuths of
Polaris are reckoned east or west. The meridian is pointed ont by the
plumb line when it is in the same plane with the eye of the observer
and Polaris on the meridian, and a visual representation is also seen
in the vertical wire of the transit, when it bisects the star on the
meridian.

‘When Polaris crosses the meridian it is said to culminate; above the
pole (at S), the passage is called the Upper Culmination, in contradis-
tinction to the Lower Culmination (at S').

In the diagram,—which the surveyor may better understand by hold-
ing it up perpendicular to the line of sight when he looks toward the
pole,—Polaris is supposed to be on the meridian, where it will be about
noon on April 10th of each year. The star appears to revolve around
the pole, in the direction of the arrows, once in every 232 562.11 of mean
solar time; it consequently comes to and crosses the meridian, or cul-
minates, nearly four minutes earlier each successive day. The appar-
ent motion of the star being uniform, one quarter of the circle will
(omitting fractions) be described in 5" 59=, one half in 11" 58, and
three quarters in 17* 57=, For the positions s;, 8,, 8;, etc., the angles
SPs,, SPs,, SPs,, ete., are called Hour Angles of Polaris for the instant
the star is at s;, 8;, OT 8;, etc., and they are measured by tne arcs Ss,,
Ss,, Ss;,, ete., expressed (in these instructions) in mean solar (eommon
clock) time, and are always counted from the upper meridian (at S), to
the 1cest, around the circle from Ot 0™ to 23" 56™.1, and may have any
value between the limits named. The hour angles, measured by the
arcs Ss8,, S8, 3s;, Ss8,, 8s; and Ssg, are approximately 1t 8=, 5 556m,
9b 4m 140 52« 18: 01™,f and 22" 48™ respectively; their extent is also
indicated, graphically, by broken fractional circles about the pole.

Suppose the star observed (e. g.) at the point S,;; the time it was at
S, (the time of upper culmination), taken from the whole circle, 23" 56™.1,
will leave the arc Ssy, s,, 8;, or the hour angle at the instant of observa-
tion; similar relations will obtain when the star is observed in any
other position; therefore, in general:

Subtract the time of Upper Culmination from the correct local mean
time of observation; the remainder will be the Hour Angle of Polaris.

*The change can always be made mentally, no written work being required.
Table I might be easily altered to give the times by the civil count marked a. m. and
p. m., but such an arrangement would greatly extend and complicate the following
rules and examples, and correspondingly increase the chances for making mistakes.

t A closer value is 23 hours, 56 minutes, 4.09 seconds.

{The hour angles, 5® 55m and 182 01™ are those at west and east elongation, respec-
tively, in latitude 40° N,
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The observation will be made as directed on page 105, modified as fol-
lows: there will be no waiting for the star to reach elongation; the
observation may be made at any instant when Polaris is visible, the.
exact time being carefully noted.

TABLE L

This table gives, in “Part I,” the local mean time of the upper cul-
mination of Polaris, on the 1st and 15th of each month, for the years
1890 to 1900,* inclusive. The times decrease, in each year, to April 10,
when they become zero; then, commencing at 23" 56™.1, the times again
decrease until the following April, and so on, continuously. The quan-
tity in the column marked “Diff. for 1 day” is the decrease per day
during the interval of time against which it stands, and answers for all
the years marked in the table. For any intermediate date, the ¢ Diff, for
1 day” will be multiplied by the days elapsed since the preceding tabu-
lar date, and the product subtracted from the corresponding time, to
obtain the required time of upper culmination for the date under con-
sideration. The table answers directly for 90° west longitude. For
places east or west of the assumed meridian, a small correction,t depend-
ent on the longitude, may be applied to the deduced time of culmina-
tion. Thiscorrection may be taken from Part III, and, with sufficient
accuracy, for the longitude nearest that of the station. Use the correc-
tion according to the direction placed over it. A few examples will
illustrate the use of the table.

1. Required the time of upper culmination of Polaris for a station in longitude
116> west, for March 3, 1892,

h. m.
ﬁs:;:lro?. tizn(lle, U. C.3of Polaris, 18921,, Marfh B . 2 37.8
ed. for 2 days is 3m,94 X2=Tm.9 (Part II)
Corr. for 116° long, is. ...... 0m.3 (Part I11) } Subfract ........ceeveeve.. 8.2
Local mean time U. C. of Polaris, 1892, March 3...................... 2 29.6

The required time may also be obtained by using the table in the
opposite direction; by taking the time for March 15, and adding the
reduction, as follows:

h. m.
Astron. time, U. C. of Polaris, 1892, March 15 .. ... ... .. ccciiiiaanan. 142.6
Red. for 12 days is 3. 94 X12=47".3, add .....cccceimareiininnnnnnanas 47.3
[ 229.9
Correction for longitude 116° (Part III), sabtract..... .................. 0.3
Local mean time U. C. of Polaris, 1892, March 3...................... 2 29.6

In this case the two results are identical. If the computation is
made both ways, the results will check each other.

Part II has been inserted to save the surveyor the little trouble of
making multiplications; thus, for the above example, look in Part II,
under the proper tabular difference, 3™.94, and opposite the day of the
month in left hand column is the correction 7= .9; also in Part III is

*The surveyor can extend the table to the year 1910 by following directions in
article on ‘‘Magnetic Declination.” The values for the years following 1896 were -
thus computed.

tThe correction for longitude should not be used for dates subsequent to December

31, 1896.
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found the correction for 116° longitude, 0™.3, the sum being 8=.2. The
work may be put down as follows:

h. m.
Astron. time, U. C. of Polaris, 1892, March 1 (Part I) ........ccc.oo...... 2 37.8
Red. (Part 1I), and correction for long. (Part IITI), subtract............. 8.2
Local mean time, U. C. of Polaris, 1892, March3.............coo..l.... 2 29.6

The longitude correction being small, may generally be omitted; it will
not be considered in the following examples.

Computing from a preceding date, for days between April 11 and 15
of any year, the reduction in Part II will be greater than the tabu-
lated time of culmination, in which case 23" 56™.1 will be added, to make
the subtraction possible.

183.1 Required, for a station in long. 90° west, the time of U. C. of Polaris for April 14,

h. m.
Astron. time, U. C. of Polaris, 1891, April1 (Part I) .................. 0 38.4
4 1 23 56.1
B 24 34.5
Reduction to April 14, (Part II), subtract......cceeoeeee oo, 51.1
Local mean time, U. C. of Polaris, Aprill4.......................... 23 43.;

Working from a following date, for days between 9th and 15th of
April, the sum will exceed 23" 56™.1, and when this occurs subtract 23
56m.1 from the sum, and the remainder will be the required time.

3. Required, for a station in long.90° west, the time of U. C. of Polaris for April
10,1892:

h. m.
Astron. time, U. C. of Polaris, 1892, April 15 (Part I).................. 23 36.8
Reduction for 5 days (Part II), add..cceeeeeeeceneaneaannenananaaa... 19.8
E 11 11 U 23 561
13111430 2: 713 7R 23 56.1
Local mean time, U. C. of Polaris, 1892, April 10..................... 0 03

This example, worked like the last one, from the preceding date (April
1), will give precisely the result above written. (See example above.)
If to the above time of culmination we add 23" 56™.1, and then sub-
tract 3.9, we obtain 23" 52v.5, the time of the second upper culmina-
tion on April 10, since both occur within 24 hours of noon and con-
sequently on the same day. The upper culmination, to be used at any
time, will always be the last one that occurs before the observation.
In :zlhis instance it is, of course, the first one that takes place on the
10th.*

The surveyor should be careful to employ Part II, Table I, correctly.
When the table is used in regular order, the ¢ Reduction” may be
taken from Part II with the argument,f ‘“Day of the month” in left
hand column, or ¢ Number of days elapsed” in right hand column, as
may be preferred. ln example 2, Part II, may be entered in with the
argument 13 days elapsed (from 1st to 14th) in right hand column;
then the reduction, 51™.1, results, as above written; but, when work-
ing from a following date (example 3), the day of the month in left hand
column can not be used.

Mistakes are often made by using the wrong column in Part I; as a

* The second culmination occurs 7™.5 before moon of April 11, and consequently
in broad daylight.
-t “ Argument”, the quantity on which anather quautity in a table depends.



113

matter of course, the time should always be taken out for the current

year.

the use

n

examples embrace all cases which can occur

of Table I, and will be a sufficient guide for its application.

going

The fore

TABLE I.—Local mean (astronomical) time of the upper culmination of Polaris, computed
Jor longitude 6 hours (90°) west of Greenwich.

[The time on line with any date in Part I is the hours and minutes elapsed (measured by a com-

mon clock or watch) since the preceding noon.)
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Applications of Tables I and II,

4. Required the Hour Angle and Azimuth of Polaris, for a station in latitude 46°N.,
longitude 90° W., at 8 24 p. m., November 7, 1891.

Astronomical time of observation, 1891, Nov. 7. .ccuoeoieeemneieeannn canen. ‘; 24m0
Astron. time, U. C. Polaris, Nov. 1 (Tablel Part I).-.. 10 35 1 »
Reduction to Nov. 6* (Part II), subtract............... 119.7
Astron. time, U. C. Polaris, Nov.6 ......c....coo.o ..o 10 15.4, subtract..}10r 15.4
Hour Angle of Polaris, at observation........oooeeiioi it iiiiaiaaia. 22 8.6
Subtract from.....c.oceei i it i iiteitecieceaaca et ceaaaan §23 56.1
Time Argument for Table I .......cevueeeineenennannn.. e eeean-s 1 475
Azimuth of Polaris, at observation ............oooiiuiiiiiiiiioiiannanns 1° 51’ E.
PART IIL.—Correction of the tabular time for longitude. i
Longitude. 630 720 810 90° 99° 1080 1170 1270

Add | Aad Add Add |Subtract | Subtract | Subtract Subtraot
. . m. m. m. m. m. m. m.
Correction....ccccueeeennn. 0.3 0.2 0.1 0.0 0.1 0.2 0.3 0 4

5. Required the Hour Angle and Azimuth of Polaris, for a station in latitude 41°
12’ N., longitude 94°© W., at 6" 16™ a. mn., Nov. 19, 1898.

Astronomical time of observation, 1898, Nov. 18.... ... .. iiiiiicacnanan. fé 1:0

Astron. time, U. C. Polaris, Nov. 15 (Table I, Part I).... 9 43].'7

Reduction to Nov. 19 (Part II),subtract.............. 15.8

Astron. time, U. C. Polaris, Nov. 19.............cace... 9 24.9,subtract .. 9 24.9

Hour Angle of Polaris, at observation, and Time Argument for Table IT.__... I8 51.1

Azimuth of Polaris, at observation (Table IT)...... ..cocoeieiiaiaan. f1°11' W,
TaBLE IL

This table gives, for various hour angles, expressed in mean solar
time, and for even degrees of latitude from 30 to 50 degrees, the Azi-
muths of Polaris during the remainder of this century, computed for
average values of the north polar distance of the star—the arguments
(reference numbers), being the kour angle (or 23" 56™.1, minus the hour
angle, when the latter exceeds 11 58m), which is termed the Time

* By reference to the above table, the surveyor will observe that the times,
between Nov.1 and 15, are greater than 8" 24m; consequently, the culmination for
one day earlier, Nov. 6, will be used; see directions on page 111; also, last clause of
example 3, page 112,

t From Part%l Table I, opposite 6th day of month, and under 3. 94'" ”

{ To subtract, take 1 da.y from Nov. 7, and add its equwa]ent 24>, to 8h 24, mak-
ing, Nov. 6, 320'24w (which is the time expressed by Nov.7, 8b 24"'); then subtract
in the usual manner. .

¢ See last clause of footnote, page 115.

[ In case the Hour Angle comes out greater than 11" 58, subtract it from 23t 56.1m;
see example 4, above.

- 1{) il‘heI Hour Angle being less thait 111 53w, the Azimuth is west; see precepts, top of

able I
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Argument;* and the latitude of the place of observation. The table is
so cxtended that azimuths may be taken out by mere inspection and
all interpolation avoided, except such as can be performed mentally.

The hoursof the ¢ time arguments” are placed in the columns headed
“ Hours,” on left of each page. The minutes of the time arguments will
be tfound in the columns marked ¢ m.,” under the years for which they
are computed, and they are included between the same heavy zigzag
lines which inclose the hours to which they belong.

The time arguments are given to the nearest half minute; the occur-
rence of a period after the minutes of any one of them, indicates that
its value is 0.5 greater than printed, the table being so arranged to
econoinize space. . .

The table will be used as follows: Find the HOURS of the time argu-
ment in the left-hand column of either page; then, between the heavy lines
which inclose the hours, find the MINUTES in the column marked at the
top with the current year. On the same horizontal line with the MINUTES,
the azimuth will be found under the given latitude, which is marked at the
top of the right-hand half of each page. Thus, for 1892, time argument,Ob
40m, latitude 42°; find 0" on left-hand page and under 1892, find 40=,
on tenth line from the top, and on same line with the minutes, under
latitude 429, is the azimuth 0° 18, For 1896, time argument 7 58,
lat. 369, the azimuth is 1° 19/, found on the 9th line from bottom of
right-hand page. i

If the exact time argument is not found in the table, the azimuth
should be proportioned to the difference between the given and tabular
values of said argument. Thus, if the time argument in the first of
the above examples (for 1892) was O 427, instead of O® 40™, ihe azi-
muth would be the mean between 0° 18/ and 0° 20/, or U° 19’. In asim-
ilar manner, if the latitude is nearer an odd than an even degree, the
mean of the azimuths for the next greater and next less latitude will
be used; thus, in the above example for 1896, if the given latitude was
379, the mean between 1° 19/ and 1° 21/, or 1° 20, would be the corre-
sponding azimuth. The table has been arranged to give the azimuths
as exemplified above, by simple inspection. No written arithmetical
.work is required, all being performed mentally. It will always be suf-
ficient to take the nearest whole degree of latitude and use it as above
directed, except for a few values near the bottom of either page, where
the difference of azimmuths, for 20 difference of latitude, amounts to 4
or 5 minutes of arc; for example, 1890, time argument, 7® 29™, lat. 46°
40’. In this case the latitude may be taken to the nearest half degree
(463°); the corresponding azimuth is 1° 42’. See another example in
Specimen Field Notes, page 158.

3. The attention of the surveyor is directed to the fact that he should
always use one day of twenty-four hours as the unit when he subtracts

* The vertical diameter S§’, Plate I, fig. 2, divides the apparent path of Polaris
into two equal parts, and for the star at any point 8s on the east side, there is a cor-
responding point 8,, on the west side of the meridian, for which the azimuth Nw, is
equai to the azimuth Ne. The arc Ss,8's, taken from the entire circle (or 23 56m.1),
leaves the arc Sse, and its equal, Ss,, expressed in time, may be used to find, from
Table {I, the azimuth Nw, which is equnal to Ne.

The hour angles entered in Table II include only those of the west half of the cir-
cle cuding a% §’, and when an hour angle grealer than 11t 58 results from observa-
tion, it will be subtracted from 23 56.1, and the remainder will be used as the ‘‘ time
argument” for the table. The surveyor should not confound these two quantities.
Tke hour angle itself always decides the direction of the azimuth and defines the place
of the star with reference to the pole and meridian, as noted at top of Table II.
8ee examples below Table I, page 114.
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the time of culmination from the time of observation. See example 4,
page 114. In any case when the time of upper culmination, taken from
Table I, for the given date, would be numerically greater than the
astronomical time of observation, the former time will be talken out for
a date one day earlier than the date of observation. The surveyor will
decide when such condition exists by comparing the time given in the
table with his astronomical time ot observation. See example 4 and
explanations in footnotes below Table I, page 114.

‘When an hour angle comes out within one minute of either 0® 0w, or
23" 56'.1, the observation may be regarded as having been taken with
the star on the meridian, above the pole; if within one minute of 11"
58", Polaris may be considered on the meridian below the pole at the
time of observation. '

t elongation Polaris is nearly 5" 55™ west (or east) of its position at
upper culmination; consequently if the hour angle for any observation
comes out within five minutes of 5" 55™ or 18" 1, the star may be
assumed to be at elongation, west for the first and east for the second
hour angle, and its azimuth may be taken from a preceding table, which
‘gives its value at elongation, from 1890 to 1910,* inclusive.

Should the surveyor wish the time of Lower Culmination, for use with
the plumb-line method, described on page 107, or for any other purpose,
he will first determine the time of upper culmination for the date (Table
I), and then subtract 11" 58 for the preceding lower culmination, or add
11" 58" for the lower culmination following the derived time for upper
culmination, attending to the addition or subtraction of 23t 56*.1, as
directed on page 112. .

The time to be used when making observations on Polaris off the
meridian, should be as accurate as can be obtained. Looking at Table
II, near the top of either page, the surveyor will observe, that for a dif-
ference of four minutes in the time argument, there is a change of
about 00 minutes in azimuth; consequently, to obtain the azimuth to
the nearest whole minute of arc, the local mean time, upon which all
depends, should be known within two minutes. When the surveyor
uses a solar instrument, he can readily determine the time for himself
during the afternoon before observing Polaris, or in the morning after
observation, and, without moving the hands of his watch, apply the
necessary correction to his observed watch time, as exemplified in Spec-
imen Field Notes, page 172. When the surveyor uses standard railroad
time, he will correct the same for the difference of longitude between his
station and the standard meridian for which the time is given, at the rate
of four minutes of time for each degree of the difference in arc. Thus, if
the difference of longitude is 6° 45/, the equivalent in time will be 27
minutes. The difference of longitude may be taken from a good map.
The number+of seconds taken from the 5th column of Table X, (opposite
the proper latitude), multiplied by the number of ranges, will give the
correction for longitude in seconds of time. The correction will be
subtracted from the standard railroad time of observation, when the
surveyor’s station is west, or added when east of the standard meridian,
as the case may require, to obtain local time. It is immaterial where
the surveyor obtains the standard time, provided he gets it right; a
result which will be determined in the most satisfactory manuer, by a
direct comparison at telegraph office, personally conducted.

* See table prepared in office of U. 8. Coast and Gevdetic Survey; article on Mag.
netic Declination, page 103. :
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Generally, the surveyor will have only two or three simple additions
or subtractions to make, and ten minutes will be ample time in which
to make the observation and perform the little computation required.

NoTE.—The azimuths entered in the following table were calculated
with the mean North Polar Distance of Polaris (1° 16/ 32), the assumed
latitudes of the table, and the stated hour angles for the year 1890. The
resulting values having been tabulated, the process was reversed, and
with the mean N. P. D, of the star, for the 1st of J uly of each of the
remaining ten years of the series, the latitudes named, and azimuths
already determined, the corresponding hour angles were found. By this
artifice, the table (which, if computed for the same hour angles for each
year, would cover twenty-two pages of this book), is here confined to
two pages, and this without any sacrifice of precision, and with the
additional advantage of presenting all the azimuths for eleven years, at
one opening of the book, an arrangement which will be appreciated by
those surveyors who may have occasion to use this method in the dis-
charge of their professional duties.

VERIFYING RESULTS OF SOLAR WORK.

Surveyors general and their deputies have sometimes failed to appre-
ciate the requirements of the Manual on testing the adjustment of the
solar compass and verifying the accuracy of its work. In some cases
a wholly erroneous idea thereon has been entertained, making it neces-
sary to instruct deputies that the adjustments of a solar compass are
not proved correct by its own 1weridian, obtained at a single setting;
but that its meridian must be verified by a proper Polaris observation,
to render the field notes reliable.

If a solar instrument standing unmoved, both forenoon and after-
noon, gives an unvarying result, it is presumed to be accurately set,
and all its parts in a:ljustment; but the requiremment of a careful test
of the solar by stellar observation, will be rigidly adhered to.

The practice of permitting field examinations to be made by exam-
iners using needle compasses only will be henceforth discontinued. Sur- -
veyors general should appoint for inspectors of field work only such as
are competent to make critical examination ot the courses of surveyed
lines.
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TABLE II.—Azimuths of Polaris

[The hour angles are expressed in mean solar time. The occurrence of a period

STAR AND AZIMUTH. POLARIS above THE POLE.
‘W.of N. when hour angle is less than 11» 58=. To determine the true meridian,the azimuth
E. of N. when hour aungle is greater that 11® 58=. will be laid off to the east when the hour

i angle is less than 11 58= and to the west
Time argument, thestar’s hour angle (or 23% 56=.1 when greater than 11* 58=.
minus the star’s hour angle), for the year—

Azimuths for latitude—
Egégégééééggooooooooroo"
2 2lzlz|2(2|le|l® |8 (% | ]s0|s2)|34]86]8s|40]42]44]|46]48]|50
h. | m.|m.|m|m.|m|m|m]m|m m.vm.k’°'|°’ °"!° © /0 ‘o rlo i
0! 4| 4| 4] 4| 4| 4| 4] 4| «| 4| 4f0 20 20 2 20 20 200 2¢ 200 2

8| 8| sf s| 8| 8| 8] 8] 8! &| & 4 4 4 4 4 4
1212 12)12 (12|12 ] 12§12 ] 12.| 12.] 12 5 6 6 6 6 6
16 | 16 | 16 | 16 | 16.| 16.| 16.] 16.] 16.]| 16.| 16. 7 g 8 sl 8
20 {20 | 20 | 20.| 20.! 20.] 20.} 20.| 20.| 21 | 21 9 9 o 10 10 11
24 |24 |24 | 24.| 04| 24.( 24.] 24.| 24.| 25 | 25 n 1§ nf 12| 12| 13
28 | 28 | 28 28.| 28.| 28.] 28. 20 | 29 | 28 12 13} 13] 14| 14| 15|
32 | 32 |-32 | 32.| 32.| 32.| 82.| 33 | 33 | 33. 33. 14| 15! 15| 16| 16 17
36 36 | 36 36.| 36.| 37 | 37 | 87 | 37.| 37. 16| 16} 17| 18 18| 19
140 |40 | 40 | 40.| 40.| 41 | 41 f 41 | 41| 41| 41 18| 18] 19| 20 20| 21
44 | 44 | a4} 4. 45 ' 45 145.] 45.] 45. 19 21| 21 23 23
48 | 48 | 48.] 48.| 49 | 49 | 49 | 49.] 49.| 50 | 50 22 23 23 24 25
52 | 52 | 62.| 52.| 53 | 53 | 53.] 53.| 53.| 54 | 54 23| 240 24! 25! 24| 27
0 |56 565656 57571570570 58' 58|58, 25 %'mlmzo
ol of o of 1! | 0] 2| 2] 2| 2 26 '293032
5 . 7. 28 ! 31l 33 34
10 13 31 32] 33 34| 35 37
115 18 33 35| 36| 38 39!
2 23 85| 36] 37| 38 40/ 42!
25 28. 37]
30 34 39| 40
34. 39 41 4
39, 44, 43 4
44 49. 45| 4
49. 55 47
54. 0 ©
59. 5. 51| &
4. 10. 63
9. 16 54
.| 21. 56/0 681
26, 581 0
32 0
37
42, 3
48 5
53 7
58. 8 1
1 10
9. 12 1
16 18 1
.| 23 15 1
29, 17 1
36 19 2
.| 43 20
.| 51 22
.| 59 24| 2
7] 15) 17| 19 23 25
17.] 17] 190 21 25, . 27
s0] 19) 21| 23 27| 29
43| 20 22| 24 200 31
57. 22| 24| 26 30| 33
24| 26| 28 33| 35
....] 26 27| 30 34| 37| 4
o] 21 29 31 36| 39| 4
----J1 2001 30[1 32 37(1 40[1 4
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after minutes of an hour angle indicates that its valueis 0=.5 greater than printed.)

STAR AND AZIMUTH.

‘W. of N. when hour angle is less than 11t 58,
. E.of N. when hour angle is greater than 11b 58=,

Time argument, thestar’s hourangle (or23» 56=1.

minus the star’s hour angle), for the year—

POLARIS below THE POLE.

To determine the true meridian, the azimuth
will be laid off to the east when the hour
angle is less than 11b 58, and to the west
when greater than 11* 58=.

11

ot 4 ’ Hours,

1892,

Azimuths for latitude—

10

-t
—-e>

@
£ 8

o o (] o o [«]
10 (42 |44 |46 | 48 | 50
orlos/Jorsrjorlorfjot
0 200 20 20 20 2

3 4 4 4 4
5 5| 6 6 6
7 7 s 8 8
8 9 9 10 10

10 ul ul 12 12

12 130 13| 14) 14

u 14 15| 15 16

15 16| 17| 17 18

17 18| 19| 19) 20

19 200 21| 21| 22

20 23| 22| 23 25

22 23l 24 25 o8

2 25| 26| 211 28

25 27| 28/ 29| 30

2 290 30| 31| 32

29 31 32 34

31 33 35 36

34| 35 36 37| 38

36 38 39| 41

38 40 41| 43

40 42| 43| 45

4 44 46| 47

3 46) 48| 49

4 48 50 52

47 50| 52 54

49) 520 54| 56l0

51 54| 560 58/1

53 560 58/1 0|

55 5600 58]t 0| 2

560 581 o 2| 4
0 581 2l 4 6
1 0 4 o 8

2 5| 8 10
3 7 10 12
8 9| 11 14
1 u| 13 16
8 12| 15 18

10 14{ 17 20

12 18| 19| 22

13 18 21

15 20| 22, 26

17 2 24 28)

18 23 26| 29

20| 25| 28 31

29) 211 30 33

2] 20 32 35

26 31 34/ 38

28 33| 37| 40

30) 35| 39 43

32) 37 41| 45

34 40 43] 47

36 420 46 50
| 38 44| 48 5

1301 32[1 3501 371 4001 420 471 5071 55,1 59

nia
&8
.
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SURVEYING BASE LINES AND STANDARD PARALLELS BY OFFSETS
FROM STRAIGHT LINES.

[See Plate IT, fig. 5.]

The corners on a Base Line or Standard Parallel could be estab-
lished from chords of the latitude curve, joining successive township
corners; from a tangent to the true latitude curve at a point midway
between the township corners; or from an intermediate straight line
parallel to the lines above mentioned. In the first case, all the offsets
would be measured south; in the second case, all offsets would be
measured north; and, in both cases, the maximum offset, or greatest
distance of the latitude curve from the reference lines, would be one-
fourth of the greatest offset from a tangent six miles long, (i. e.) the
offset found in table V, opposite the proper latitude, and in the column -
headed ¢ 3 miles”; while the initial bearings of the three lines, (i. e.)
the angles K, M, and L, would be equal to each other; similar relations
between the bearings at corresponding points, would obtain through a
range.

The method of establishing corners on a true latitude curve by offsets
from a line situated between and parallel to the chord and tangent,
which was devised to meet a demand for short offsets, will now be
described. ‘

SECANT METHOD.
[See Plate IT, figs. 1, 2, and 5.]

This method consists of running out a connected series of straight
lines, each six miles long, on such courses that any one of the lines
will intersect the curve of the parallel of latitude in two points, sep-
arated by an interval of four miles; and, from the lines thus estab-
lished, measuring north or south, as the case may be, to attain other
required points on the latitude curve. For the sake of brevity, said
straight lines will be called secants.
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TanLe II1.—Azimuths of the Secant, and Offsets, in Feet, to the Parallel.

Arguments; latitude in left hand colamn and ﬁ%tlan::a from starting point at top or bottom of the
e.

| Agimuths and offsets at— ﬁDeﬁAec- )
{":l' | — and nat
ude. | i } .
i Omiles. | } mile. | 1 mile. | 1j miles.| 2 miles. 2} miles. 3 miles. R;;"amﬂ’
; ; | | ) .
1 1 |
o | | | [ !
80 : 890 58:.5 ' 89058'.7 | 89°058.0 | 89°59'.2 | 89°59'.5 | 89°59'.7 . 90° (E.or W.) 3’ 00".2
1.93 N. | 0.87 N. 0.00 | 0.67 8.  1.15 8. | 1.44 8. | 1.54 8. ; 0.69 ins.
31 i890 58'.4 | 890586 | 89°58.9 ' 88°50'.2 = 8)°59'.5 | 89° 5947 90° (E. or \V.) ; 3 07".4
12,01 N. | 0.91 N. .00 | 0.70 8. | 1.20 8. | 1.50 8. 1.60 8. |  0.72 ins.
82 %39‘3 58'.4 ! 89058.6 | 890 58'.9 89059/.2 | 890 59/.5 | 89° 59/.7 90° (E. or W. ) 3 15".0
| 2.09 N. | 0.94 N. 0.00 | 0.73 8. | 1.25 8. | 1.66 8. 1.67 8 0.75 ins,
i I | . !
a3 ! 890 58'.3 | 89058'.5 | 880 58'.8 | 89°5J'.1 ' 83°59'4 ' 89°59.7 90° (E. or W.) 3 2216
| 2.17 N. | 0.97 N, 0.00 l 0.76 8. | 1.80 &, ‘ 1.02 8. 1.793 8. 0.78 ins.
| |
84 | 890582 ; 89058'.5 | 89°58'.8 | 89°59/.1 | 890 59'.4 | 89° 7 90° (E.or W.) 3/ 30".4
l 2.25 N. : 1.01 N. 0.00 ! 0.79 8. | 1.85 S..| 8. 1.80 N, 0.81 ins.
85 | 89058.2 890585 | 89058.8 £9°59'.1 | 890 59/ 4 89059’.7 90° (E.or W.) : 3’ 38".4
2,33 N. .05 \. -00 | 0.82 8. | 1.40 8. i 1.76 8. 1.87 8. 0.84 ins.
86 i 80058'.1 ' 89°58'.4 | 890 58'.7 ; 80° 59'.0 | 89° 59/.4 I» 89° 59'.7 80° (E. or W) 3 464
i 2,42 N, L.0Y N, 0.00 | O.80 8. | 1,46 8. ' 1.82 8, 1.04 8, | 0.87 inx.
37 . 89°58.0 ' 890583 | 89058/.6 | 88° 58/.9 | 89°59'.3 | 890 59°.7 I 90° (E.or \WV)) 3’ 55'.0
' 2,51 N. | 1.13 N, 0.00 [ 0.88 8. | 1.61 8. | 1.89 8, | 2.01 8. 0.90 tns.
38 | 880530 : 890583 | 89058'.6 | 89°58'.9 | 89°59'.3 | 89° 59'.7 ! 90° (E. or W.) 4’ 03".6
‘ 2.61 N. | 1.17 N, 0.00 | 0.91 N, | 1.56 8. | 1,95 8. | 08 8. 0.93 ius,
39 | 890579 I 890 58'.2 | 890 58'.6 | 89°58/.9 | 89°59'.3 | 89°59'.7 | 90° (E.or W.) 4’ 12.6
| 2,790 N. | 1.21 N, 0.00 | 0948, | 1.62 8. | 2,028, | N o 0.97 ins.
40 ] 890 57.8 | 80° 58’.1 | 88° 58'.5 | 89°58'.9 | 89°59'.3 | 89°59.7 90° (E.or W.) 4 2176
2,99 N. | 1.25 N, X 0.98 8. | 1.688. | 2.10N, 2.24 8. 1.00 ins,
41 , 89°57'.7 f 89°58.0 | 89°58.4 , 89° 58'.8 | 89°59'.2 = 89°59'.6 90° (E.or W.) 4/ 31.2
2.89 N. i 1.30 N\. .00 | 1,028, | 1.74 8. | 217 8. 2,82 N, l 1.04 ins.
. i ! |
42 ! 89057'.7 | 83°58'.0 | 89°58'.4 89°58.8 | 89°59'.2 , 89° 59'.6 T 900 (E.or wW.) 1 4/ 40".8
| 3.00 N. i 1.35 N. 0.00 1.058.( 1.808. | 2,25 8. | 2.40 8, i 1.08 ins.
43 | 89057 G 890 58.0 | 890 58'.4 | 89° 58'.8 | 880 59.2 89° 59'.6 90° (E. or \\') i 4' 50".8
3.11 N. | 1.40 N. 0.00 1.08S8.] 1.8 S. 2.83 8. 2.43. 8, | 1.12 ins.
44 89°57.5 | 89°57.9 | 890 58'.3 : 800587 | 89°59'.2 89°59'.6 90° (E.or W.) | 5 01.0
i 3.22 N. | 1.45 N, 0,00 | 1.12 8, | 1,98 8. ' 2,41 K8, 2.67 8. 1.16 ins.
45 | 89057'.4 | 89° 57'.8 | 89058'.3 | 89°58'.7 | 89° 59'.1 ! 89° 59'.5 80° (E. or W.) 5 11.8
3.38 N. | 1.560 N. X 1.16 8. | 2.00 8. | 2.49 8, .66 S. 1.20 ins.
46 | 89°57.3 | 890 57'.7 | 890 58.2 I 890 58'.6 ' 89°59/.1 | 89°59'.5 80° (E.or W) 5 22.8
3.44 N. | 1.66 N, 0. 1.21 8, ! 2.07 8. | 2.59 8. 1.24 ins,
47 | 89°57.2 | 89°57..6 | 890 58,1 ! 890 58'.6 ' 89059'.1 | 89°59'.5 90° (E.or W.) 5 342
8.67 N. | 1.1 N, .00 © 1.25 S. | 2.14 8, I 2,67 8. 2.86 8. 1.28 ins.
| g i i
48 1 89057'.1 | £9057'.5 | 89958'.0 , 8905‘¢5 | 89°59/.0 890 59'.5 90° (E.or W.) 5 46/.2
| 3.70 N. ' 1.66 N. 0.00 1.80S. ) 2,22 8. 1 2,088, . . 1.38 ins.
49 ' 890570 ! 83°057'.5 | 89°58'.0 | 89¢ 58'.5 ' 89°59.0 - 89°59".5 90° (E. or W.) 5/ 58'.6
3.82 N, 1.72 N, 0.00 | 1.834 8. 2.30 8. | 2.87 8. | 8.08 S. 1.88 ins,
50  89°56'.9 ' 89°57'.4 | 88°57'.9 ! 890 58'.4 | ! S9° .)9’ 0 89° 59'.5 80° (E.or W.) 6 1174
; 3.96 N. 1.78 N, 0.00 ! 1.89 8. : S, I 2.97 8. 8. N 1.48 ins.
| ' ! .
! i
l 6 miles. | 54 miles.| 5 miles. |4} miles. I 4 miles. ' 83 miles. 8 miles. _Deﬂeel
Lati I 1 tion Aakle
fude. Azimuths and offsets at— tau. to_
8 : Rad. 66 ft.

*Applications of Fable III.—The truebearing of the secant at each mile and half-mile point will be
tabular azimuth preceded by the initial meridional letter N, when the distance
argument is fonnd at the Zop of the table; but when said argument is found at the bottom of the table,

expressed by the
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The direction of the first secant will be determined at its initial
point by observations on Polaris at elongation, and similar observations
will be made at intervals not exceeding 18 miles; while observations by
the method given on page 107, et seq., or on Polaris at eclongation (as
the deputy may prefer), will be taken every night when practicable, to
guard against mistakes, detect errors, and check the direction of the
line. - !

The principal advantage of this method, over that by offsets from a
tangent, results directly from the proximity of the secant and the par-
allel of latitude, and the consequent reduced length of the maximum
offsets; thereby limiting the cutting, which will contain both secant
and parallel, toa singleopeningless than four feet in width; avoiding the
necessity for clearing out roads for, and instrumentally laying oftf the
long offsets inseparable from the tangent method; and permitting the
noting of topographical features on the lines actually run, a conven-
ience unattainable by the tangent method.

In any given case, the secant lines will bear such relations to the
latitude curve, that points on said secants, at one and five miles from
either end of any secant, will be coincident with two points on the
latitude curve four miles apart; between which points the latitude curve
will lie south of the secants; while the curve will lie north of the secant
lines on the first and sixth miles; therefore, each secant will run south
of secs. 31 and 36, in every range, and through all other sections on the
north side of the base line or standard parallel, as the case may be.
(See figs. 1 and 2.) . :

Each secant, the azimuth and offsets thereof, and the corresponding
part of the parallel, will be symmetrically divided by the middle
meridian of each range, (i. e.) the bearings and offsets at equal dis-
tances on opposite sides of the central meridian will be equal; the
bearings, which continually change, will always be morth of east (or
west), on the first three miles, and south of east (or west), on the last
three .miles of each secant. The changes of bearing should not be
understood to imply a change of direction of any secant with respect
to its initial direction; the change is due to the varying inclination of
the meridians to the straight secant, (i. e.) the effect of ‘“convergency ot
meridians.” (See third column of Table X,and Plate I, figs.1,2,and 5.)

Employing the data provided by Table III, the practical application
of the method herein outlined will be conducted in the field as follows:

1. Set up the carefully adjusted transit south of the township corner
at which the survey will begin, and at a distance therefrom to be inter-
polated for the given latitude, from the column headed ‘0 miles.” B
observations on Polaris at elongation,determine and mark a true merid-
ian, in accordance with directions on page 105,
the meridional letter 8. will be placed before the azi ; while the departure letter, E. or W .,
will be made to agree with the direction of the survey, or west, as the case may require. The
bearings will be taken from the table,to the nearest whole minute only, and entered at the beginning of
rach mile recorded in the field notes. The direction of the offsets or distances from the secant north .
or south to the base line or standard parallel, as the case may be, are indicated by the initial letters,
N. or 8. following the offsets.

Ezample 1.—Standard parallel ran west, lat. 48° N.; dist. from initial point of secant, 2 miles; the
bearing is N. 89° 59’ W ., the offset, 2.22 ft. S.; at 5} miles the bearing is S. 89° 57 W., the offset
1.66 ft. N. In all latitudes the bearing of the secant at 3 miles will be east or west, agreeing with the
lirection of the survey. (See the 8th column of the table.)

The offsets may be interpolated for minutes of latitude, by simple proportion, as follows: Multiply
‘he difference between the offsets corresponding to the whole degrees of latitude, ymmediately preceding
wndfollowing the given latitud °. by the minutes, expressed sn decimals of a degree, and add the product to
the off set corresponding to the lcsser latitude; the sum will be the off set required.

Ezxample2.— (See i"fnte 11, figs. 1 and 2.) Lat. 45° 34'.5; dist., 0 milqes or 6 miles; the diff. between
»ffsets in latitudes 45° and 460, is 0.11 ft.; 34’.5=00°.575;0.11X0.575=0.06 ft.; and, 8.33+0.06 =3.39 ft.,
:he offset required. All offsets written in figs, 1 and 2 were thus computed. A similar method of
nterpolation may be applied to the data in the right-hand column.

Ezample 3.—Latitude 46° 34'.6; diff. of angles, is 0’ 11; 11X0.575=6".3; and 5'11"".846/.3=5'18",
10arly ; also, 0.04X0.575=0.02 ins.; and, 1.204-0.02 =1.22 ins. (Seeat D.)
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2. Lay off the azimuth, found in the table under ¢0 miles,” toward
the east (or west), as the case may be, and remeasure the angle a suffi-
cient namber of times to secure an accurate result.

3. Produce the direction of the secant thus determined, a distance
of six miles in a straight line, taking double back and fore sights at
each setting of the instrument. At each half mile and mile point,
establish on the standard parallel the proper quarter section and sec-
tion corners by offsets of correct length, north or south, as indicated in
the table, by the initial letters “N.” or ¢8.” .

The offsets being very short, their direction (perpendicular to the
secant, without sensible error), may be determined by the eye; the |
length of offsets should be carefully measured.

4. At 6 miles on the secant, turn off to the north the proper deflec-
tion angle, given in the right-hand column of the table, thereby defin-
ing the direction of a new secant, from which points will be established
on the parallel, as directed in'clause 3.

The deputy should clearly understand from the foregoing rules and
directions that the correct establishment of a standard parallel on a |
true latitude curve, by oftsets from secant lines, will depend in the
order of sequence upon careful attention to the following points: -

1. Accurate observations on Polaris at elongation, to determine a true meridian.

2. Close measurement of the azimuth angle, to define the initial direction of the secant,
3. Careful prolongation of the secant in a straight line,

4. Correct measurement of the deflection angle.

With ordinary field instruments, usually reading to single minutes
only, fractional parts of the ¢least count” are generally estimated by
the eye. Greater accuracy may be attained by making use of a linear
measure to lay off deflection angles. Table I1I supplies the requisite
data; ¢ the natural tangent of the angle of deflection to a radius of
one chain,” inserted in the right-hand column, may be employed as
follows:

Having taken a back sight at the 6-mile point on the secant, at
exactly one chain in advance of the center of the instrument, place
upon the ground in a horizontal position, and precisely at right angles
to the line, a rule or scale divided into decimal parts of an inch; move
the scale north or south until one of its principal lines appears coinci-
dent with the vertical wire; then, with the tangent screw of the vernier
plate, carry the wire over the scale toward the north, the required dis-
tance (i. e.), the length of tangent* in the right-hand column. The
readings of the vernier will check the measurement and guard against
mistakes.

To mark the direction of the new secant thus determined, set a flag
on line, and as far in advance of the instrument as practicable. The
direction will be verified by another similar observation, to be made
after revolving the azimuth circle 180°,

Theoretically, it is immaterial whether the scale be placed above or
below the level of the telescope, provided the horizontal distance from
the center of the instrument is accurately one chain (66 ft.); practic-
ally, the most satisfactory result will be had on level ground, suitable
for correct measurement of the distance.

*This tangent will have a constant value in any given latitude. A piece of white
paper with two tine parallel lines drawn across it, exactly the proper wstunce apart,
pasted on a thin slip of wood (such as a piece of cigar box, 3 inches long by 1 inch
wide), will make an accurate and very convenient and portable substitute for a
rule or sleale. Several copies may be prepared in advance to replace the original in
case of loss.
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The secant method, adapted to transit instruments exclusively, is
recommended for its simplicity and accuracy, and the facility with
which the line may be extended over rough mountainous land or
through dense undergrowth; in deep valleys or canyons where the sun
can not be observed in favorable positions; or anywhere during the
continuance of adverse weather conditions and under circumstances
when the use of solar apparatus would be, if not impossible, at least
inconvenient and unreliable.

The true bearing of aline joining any two points on a standard par-
allel will be obtained from Table 1V, by taking it from the column
headed with one-half of the distance between said points. Example,
(Plate II, fig. 2). Required the bearing from corner of secs. 32 and
33, R. 22 E., to corner of secs.32 and 33 E., R.21 E. The latitude is
450 34'.5, the distance G miles. Consequently, the azimuth from the col-
umn marked ¢3 miles” for the given latitude, is N. §9° 57/ 20".9 W,
the required truc bearing.

The Specimen Field Notes No. 1, page 142, exhibit the form for rec-
ord of the survey of a standard parallel through two ranges, executed
in accordance with these instructions, and the practical method of cor-
recting the line when a small deviation from the true latitude curve
has been detected by observations on Polaris at elongation.

Plate II, fig. 1, illustrates a theoretically correct survey of a stand-
ard parallel; exhibits the bearings along the secant and lengths of
offsets; and the deflection angle (at D), and place for the scale or rule
required for measurement of the angle; while fig. 2 illustrates the
method. described in the ficld notes for correcting the line when error
has been discovered. The topography is laid down on Plate I1I.

TANGENT METHOD.
[See Plate II, Fig. 3.]

This method consists in laying off from a true meridian, established
by observations on Polaris at elongation, an angle of 909, producing
the direction thus determined, & distance of 6 miles, in a straight line,
and measuring north therefrom, at half mile intervals, distances of cor-
rect length, taken from Table V (interpolated if necessary), for the
given latitude, to attain other points on the latitude curve passing
through the tangential or initial point.
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TABLE IV.—Adzimuths of the Tangent to the-Parallel.

[The azimuth is the smallest angle the tangent makes with the true meridian and aAlways measured
from the north and towards the tangential points.]

lati-

tude. 1 mile. 2 miles. 8 miles. 4 miles. 5 miles. 6 miles.
o o ' " ’ o ’ " [} 1 " o ’ " o ! " o ' "
80 89 59 30.0 8 58 659.9 89 58 29.9 890 57 59.9 89 57 . 9 89 56 59.8
31 89 59 23.8 80 58 57.5 89 58 26.3 89 57 55.0 89 57 23.8 89 56 52.5
82 89 59 -27.5 89 58 55.0 89 58 22.5 89 57 50.0 89 57 17.5 89 56 45.0
33 89 59 26.2 80 58 52.5 80 58 18.7 R9 57 4.9 89 57 11.2 89 56 37.4
34 ) 89 50 249 | 89 58 49.9 | £0 58 14.8 | 89 57 49.7 | 89 57 04.6 . &9 56 20.6
35 89 e 2.6 80 58 47.2 . 89 58 10. 8 89 57 4.4 80 56 58.0 89 56 21.6
36 89 59 22.2 89 58 44.4 89 58 06.8 89 57 28.9 89 56 51.1 89 56 13.4
87 89 59 20.8 89 58 41.6 80 58 02.6 80 57 23.3 89 56 44.1 89 56 05.0
38 89 59 190.4 80 58 8.8 89 57 58.2 89 57 17.5 89 56 36.9 890 55 56.3
39 89 59 17.9 89 58 358 | 89 57 53.7 89 67 11.6 89 56 29.6 55 471.5
40 : 8 59 16.4 80 58 42.8 89 57 49.2 89 567 05.5 89 56 21.9 55 38.3
41 ' 80 59 14.8 80 58 29.6 89 57. 44.4 89 56 59.3 80 56 14.1 89 55 28.9
42 89 59 13.2 86 58 26.4 89 57 39.6 89 56 52.8 80 56 06.0 89 55 19.2
43 89 59 11.5 80 58 23.1 89 57 34.6 89 56 46.2 89 55 57.7 89 55 09.2
44 ! 89 59 09.8 80 58 19.6 89 57 29.5 89 56 39.3 89 55 49.1 89 54 58.9
45 % 80 59 08.0 80 58 16.1 89 57 24.1 890 56 32.1 890 55 40.2 89 54 48.2
46 89 59 06.2 89 58 \ 12.4 89 57 18.6 89 56 24.8 89 556 31.0 80 54 37.2
47 89 59 04.3 89 58 08.6 89 57 12.9 89 56 17.1 89 55 21.4 89 54 25.7
48 [ 89 59 02.3 80 58 04.6 @ 89 57 06.9 89 56 00.2 89 55 115 89 54 13.8
49 89 59 00.2 89 58 00.5 | 89 57 00.7 89 56 00.9 89 55 01.2 80 54 01.4
50 t 80 58 58.1 89 57 56.2 i 89 56 54.3 89 55 52.6 89 54 50.5 89 53 48.5

{‘:::’ 7 miles. 8 miles. 9 miles. 10 miles. 11 miles. 12 miles.
o (o] ! " (-] ! " o 1 " o ! " (-] ’ " o ’ ”
30 89 56 29.8 80 55 59.8 89 55 29.8 89 54 59.7 89 54 20.7 89 53 59.7
81 89 50 21.3 89 55 50.0 89 55 18.8 89 54 47.6 89 54 16.3 89 53 45.1
32 89 56 12.5 89 55 40.0 89 55 07.6 89 54 35.1 89 54 02.6 89 53 30.1
33 ‘ 89 56 03.6 89 55 29.9 89 54 56.1 89 54 22.3 89 53 48.5 89 53 14.8
84 89 55 54.5 80 55 19.4 80 54 44.4 89 54 090.3 89 53 34.2 89 52 59.1
% 89 55 45.2 89 55 08.8 89 54 32.3 89 53 55.9 89 53 19.5 89 52 43.1
86 890 55 35.6 89 54 57.8 80 54 20.0 89 53 42.3 80 53 04.5 89 52 26.7
87 89 55 25.8 89 54 46.6 89 54 07.4 89 53 28.2 89 52 40.1 80 52 09.9
88 89 55 15.7 89 54 35.1 80 53 54.5 80 53 18.9 89 52 33.2 89 51 52.6
89 89 55 05.4 89 54 23.3 89 53 41.2 89 52 59.1 89 52 17.0 89 51 34.9
40 89 54 54.7 89 54 11.1 890 53 27.5 89 52 43.8 89 52 00.2 890 51 16.6
41 80 54 43.7 89 53 58.5 890 53 13.4 89 52 28.2 89 51 43.0 89 50 57.8
42 80 54 32.4 89 53 45.8 89 52 58.8 89 52 12.0 89 51 25.2 890 50 38.4
48 890 54 20.8 80 53 32.3 89 52 43.8 89 51 55.4 89 51 08.9 89 50 18.5
44 890 54 08.7 89 53 18.5 89 52 28.4 89 51 38.2 89 50 48.0 80 49 57.8
45 89 53 56.3 89 53 04.3 89 52 12.3 890 51 20.4 89 50 28.4 89 49 36.4
16 89 53 43.4 89 52 49.5 89 51 55.7 89 51 01.9 89 50 08.1 89 49 14.3
47 89 53 30.0 80 52 34.8 89 51 38.6 89 50 42.9 49 47.2 89 48 51.4
48 89 53 16.1 89 52 18.4 89 51 20.7 890 50 23.0 80 49 25.3 89 48 27.6
49 89 53 01.7 89 52 01.9 89 51 02.1 89 50 02.4 89 49 02.6 80 48 02.8
80 89 52 46.6 89 51 .44.7 89 50 42.8 89 49 40.9 89 48 39.0 89 47 37.1

The azimuth or bearing of the tangent at successive mile points
will be taken from Table IV to the nearest whole minute only, and
will be inserted in the field notes, no interpolation being required,

except when test sights are taken.

The true bearing between two points

on a standard parallel will be derived from Table IV by taking it in
the column head with one half of the distance between said points.
(See example in the secant method, page 122.) The offsets at intervals
of one mile are inserted in Table V; to obtain the length of offsets at
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the half-mile points, take one-fourth of the offset corresponding to
twice the distance of the half-mile point from the tangential point.

Example.—Required the offset at 53 miles, in latitude 45° 34’.5. The
offset at 11 miles (interpolated for the given latitude) is 82.16 ft., which
divided by 4 gives 20.54 ft., the offset required. TablesIV,V,and VI,
are extended to 12 miles, in order to provide necessary data but the
tangent will be limited to six miles, as indicated by the full lines of
fig. 3.

ThLis method is suitable for running standard parallels and lati-
tudinal township lines in a level open country, where no intersections
with topographical features will be required; but, in all cases the
secant method will be found most convenient.

The specimen field notes No. 1, page 150, exhibit the form of record
of the survey of a Standard Parallel through one range, executed by
the tangent method, which notes, considered in connection with Plate
II, fig. 3, will fully explain the process here outlined.

TABLE V.—Offsets, in feet, from Tangent to Parallel.

:‘:’::' 1 mile. 2 miles. 8 miles. 4 miles. 5 miles. 6 miles.
o Feet. Feet. Feet. Feet. Feet Feet.
30 0.39 1.54 3.47 6.17 9.64 13.88
31 0.40 1.60 3.61 6.42 10.03 14. 44
32 0.42 1.67 3.76 6.67 10. 42 15. 02
33 0.43 1.73 3.90 6.93 10. 82 15. 60
84 0.45 1.80 4.05 7.20 11.25 16. 20
85 0.47 1.87 4.20 - 7.47 11.68 168, 81
86 0.48 1.94 4.36 7.75 12.11 17. 44
37 0.50 2.01 4.52 8.04 12.57 18. 09
iy 0.52 2.08 4.69 8.33 13. 02 18.75
39 0. 54 2.16 4.86 8.63 13. 49 19.43
40 0.56 2.24 5.03 8.95 13.98 20. 11
41 0.58 2.32 5.21 9.27 14.48 20. 85
42 0.60 2.40 5.40 9.59 14.99 21. 59
43 0.62 2.48 5.59 9.93 15. 52 22.
44 0.64 2.57 5.79 10.29 16.07 23. 14
45 0.67 2.66 5.99 10. 65 16. 64 23.96
46 0. 69 2.76 6.20 11.02 17.21 24.80
47 0.71 2.85 6.42 14 17.83 25.68
48 0.74 2.95 6.85 11.82 18.47 26. 59
49 0.76 3.06 6.88 12.24 19.12 27.54
50 0.79 3.17 7.18 12.68 19.80 28.52

/

il 7 miew, 8 miles. 9 miles. 10 miles. 11 miles. | 12 miles.
o Feet. Feet. Feet. Feet. Feet. Feet.
30 18.89 24.67 31.23 38.55 46. 65 55. 52
81 19. 66 25.68 32.49 40.12 48.54 57.77
82 20. 44 26. 69 33.78 41.71 60. 47 60. 06
33 21.23 27.74 35.10 43.34 52. 44 62. 41
34 22. 05 28.80 36.45 45.00 54.45 64. 80
35 22,89 20. 89 37.83 46.71 56. 62 67.26
36 23.74 31.01 39.25 48.45 58.63 69. 77
37 21.62 32.1€ 40.70 50. 24 60.79 72.35
88 25. 52 33.33 42.19 52.08 63.02 75. 00
39 26. 44 34.54 43.71 53.97 65. 30 77.71
40 27.40 35.78 45.29 55.91 67.65 80.51
41 28.37 37.06 46.90 57.91 70.07 83.39
42 29.38 38.38 48.57 59. 97 72.56 86. 35
42 30.42 39.74 50. 29 62.09 75.13 T 89.41
44 31.50 41.14 52.07 64.28 77.78 92. 57
45 32.61 42.59 53.91 66. 55 80. 53 85. 84
46 33.76 44.10 55. 81 68. 90 83.37 99, 22
47 34.95 45. 65 57.78 71.34 86.32 102. 72
48 36.19 47.27 59. 83 73.86 89.37 106. 36
49 37.48 48. 95 61. 96 76.49 92. 55 110.15
60 38.82 50.70 64.17 79.22 95. 86 114.08
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TABLE VI.—Offsets, in Chains, from Tangent to Parallel.
Lath-| 1 mile, 2 miles. 3 miles. 4 miles. & miles. 6 miles.
o Ohains. Ohains. Chains. Chains. Ohains. Ohains.
20 0. 006 0.023 0.053 C.09 0. 1. 0.21
31 0. 008 0.024 0. 055 0.10 0.15 0.22
3 0. 008 0.025 0. 057 0.10 0.16 0.23
38 0. 007 0. 026 0. 059 0.10 0.16 0.24
34 0. 007 0.027 0. 061 0.11 0.17 0.25
35 0. 007 0.028 0. 064 0.11 0.18 0.25
36 0. 007 0.029 0. 066 0.12 0.18 0.26
87 0.008 « 0. 031 0. 068 0.12 0.19 0.27
88 0. 008 0. 032 0.071 0.13 0.20 0.28
39 0.008 0.033 0.074 0.13 0.20 0.29
10 0.008 0. 034 0.076 0.13 0.21 0.30
41 0.009 0.035 0.079 0.14 0.22 0.32
42 0.009 0. 036 0. 082 0.14 0.23 0.33
48 0. 009 0.038 0. 085 0.15 0.24 0.34
44 0.010 0.u39 0. 088 0.16 0.24 0.35
45 0.010 0.040 0.091 0.16 0.25 0.36
46 0.010 0. 042 0. 094 0.17 0.26 0.37
47 0.011 0. 044 0.097 0.17 0.27 0.39
48 0.011 0.045 0.101 0.18 0.28 0.40
49 0.012 0. 046 0.104 0.19 0.29 0.42
50 0.012 0.048 0.108 0.19 0.30 0.43
:‘.‘dt:' 7 miles. 8 miles. 9 miles. l 10 miles. 11 miles. 12 miles.
o Chains. . Chatns. Chains. Chains. Ohains. Chains.
a0 0.29 0.37 0.47 0.58 . 0.71 0.84
81 0.30 0.39 0.49 0.60 0.74 0.88
32 0.31 0.40 0.51 0.63 0.76 0.91
33 0.32 0.42 0.53 0.65 0.79 0.95
3 0.33 0.43 0.55 0.68 0.82 0.98
35 0.35 0.45 0.57 0.0 0. 86 1.02
36 0.36 0.47 0.59 0.73 0.89 1.06
37 0.37 0.48 0.61 0.75 0.91 1.10
88 0. 38 0.50 0.64 0.78 0.95 1.14
39 0.40 0. 52 0.66 0.81 0.99 1.18
40 0.41 0. 54 0.68 0.84 1.02 1.22
41 0.43 0.56 0.70 0.87 1.06 1.26
42 0.44 0.58 0.73 0. 3? 1.09 1.31
43 0.46 0. 60 0.75 0. 1.14 1.35
44 0.48 0.62 0.79 0.97 1.18 1.40
45 0.49 0.64 0.81 1.00 1.22 1.45
46 0.51 0.66 0.84 1.04 1.26 1.50
47 0.53 0.68 -0.87 1.07 1.31 1.56
48 0.55 0.71 0.91 1.12 1.35 1.61
49 0.57 0.74 0.93 1.18 1.40 1.67
50 0. 59 0.77 0.97 1.20 1.45 1.73
SURVEY OF TOWNSHIP EXTERIORS BY THE SECANT OR TANGENT

When township lines are surveyed by either of these methods, three

lines should be taken into account, as tollows:

First: The directing or reference line, which will be the secantortan

gent, as the case may be.

Second : The line of temporary corners set by proper oftfsets; which

will be the random line,
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Third: The true line or random line corrected for the falling in the
usual manner, upon which the corners will be established.

By setting the temporary corners, including, as a matter ot course,
that of the objective township corner, all complications incidental to
the comb(ilned falling and offset from the secant or tangent, will be
eliminated.

TABLE VII.—Correction of Randoms— Links and Minutes of Aro.

VII A.—Correction, to nearest whole min- VII B.—Showing departure in running
ute, for reducing random to truc bear- 80.00 chs. at any course from 1to 60 min-
ings. Distance, 80 chains. utes (or difference, in latitude for 90°

minus angle.)
: Correc- ’ Salli Correc- Depart- !Depart-

Falling.| “gio ™ Falling.,) > Angle. ure. Angle. ul;e.

' |
Links. | Minutes. || Links. | Minutes. Minutes. | Links. | Minutes. ' Links.
1 0 31 13 1 2% 31 2%
2 1 32 14 2 43 32 T4%
3 1 33 14 3 7T 33 7
4 2 34 15 4 9% 34 79%
5 2 35 15 5 11§ 35 81%
6 3 36 15 6 14 36 84
7 3 37 16 7 16% 37 86%
8 3 38 16 8 18% 38
9 4 39 17 9 21 39 91
10 4 40 17 10 23% 40 93%
1 5 41 18 11 25% 41 95%
12 5 42 18 12 28 | 42 98
13 6 43 18 13 303 | 43 100%
14 6 44 19 14 32% | 44 102%
15 6 15 19 15 45 105
16 7 46 20 16 37% 46 107%
17 7 47 20 17 39 || 47 109%
18 8 48 21 18 42 48 112
19 8 49 21 19 443 49 114%
20 9 50 21 20 463 50 116%
21 9 | bl 22 21 49 51 119
22 9 52 22 22 51% 52 121%
23 10 53 23 23 53% 53 123%
24 10 54 23 24 56 || 54 126
25 11 55 24 25 58% | 55 128%
1 |
26 11 | 56 2 : 26 60§ || 56 1303
27 12 57 24 27 63 57 133
28 L 12 58 25 28 65% 58 135%
29 12 59 25 29 67% 59 137%
30 13 60 26 30 70 60 140

Table VII A. will be used to determine the return from the random
course, by the following 1ules, the meridians being regarded as parallel.

1.—1If the random line is run east or west, subtract the falling |in min-
utes of arc] from 90°, reverse the departure letter of the random, and
name the meridional letter N. or 8., like the falling.

2.—When the random course is nearly east and west, take the sum
of the random course and falling [in minutes of arc], if they are of the
same name—that is, both north or both south—but their difference
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when of different names; in either case changing the meridional and
departure letters of the random line, [This is easily remembered by
bearing in mind the initial letters of Sum and Same, and Ditference
and Different]. -

3.—In any case when the sum exceeds 90°, the return course is
found by subtracting said sum from 1809, and retaining the meridional
letter of the random course unchanged. If the sum is exactly 90°, the
return course is evidenily west [or east] to the starting point.

4.—Through the morth tier of sections. If therandom lineintersects
at the objective corner, the return course will be the random course
reversed. When the random falls east or west of the objective corner,
reverse its bearing; then take the sum of the reversed random bearing
and the falling [in minutes of arc], if they are of the same name—that is, -
both east or both west—but their difference when of different names;
in either case making the departure letter, E. or W., agree with that of
the greater value. Should the difference come out zero, the return
course willbe south. [This rule may be memorized as suggested in 2.]

Table VII B, which is merely a fragment of a traverse table, may
be consulted to determine the difference of latitude and the departures
of the township lines tabulated on page 128, and in other similar cases
whenbearingsand distances are within prescribed limits. (Seepage 59.)

The departure for one mile (80.00 chs.) will be multiplied by the
length of the course expressed in miles, to obtain the departure of a
meridional township line; while, practically, the difference of latitude
will be equal to the length of the line.

To determine the difference of latitude between the ends of latitudinal
township boundaries, subtract the bearing from 90°, and with the
remainder as an arguament for the table, take out the difference of lak-
tude from the column headed ¢“Departure”; the departure will be equal
to the length of the line. (See Boundaries, ete., page 177.)

TaBLES VIII AND IX.

These tables, which require no special description, are useful for
converting linear into angular, and angular into linear measures, as
well as for determining the convergencies and divergencies of the
meridians, on the spheroidal surface of the earth. Asthe tabular values
are given in chains, the tables will be found convenient for the sur-
veyor’s use. The following rules and examples will illustrate their
application:

1. @iven the latitudes of any two places on the same meridian, to find
the distance between them.

RULE.—Find from Table VIII the length of a degree of the meridian
at each latitude, and take half their sum for the mean length of a
degree. Then say, as 60 minutes is to the difference of latitude, so is
the mean length of a degree to the distance required.

The latitude of the north boundary of Wyoming is 45° N., and that
of the 1st Standard Parallel South, Montana, 45° 26’ 4'/.08; what is
the meridional distance between them?

chains. chains.
A8 60’: 26’ 4/.08::5524.02 : 2400, the distance required.

2. Given the distance between any two places on the same meridian, and
the latitude of one of them, to find the difference of latitude.
RULE.—Find from Table VIII the length of a degree of the meridian
in the given latitude, and also in that differing from it, by the merid-
386—9
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ional distance, converted into arc at the rate of 52 seconds per mile, and
take half their sum for the mean length of a degree. Then say, as the
mean length of a degree is to the meridional distance, so is 60 minutes
to the difterence of latitude required.

The latitude of the north boundary of Wyoming is 45° N.; what is
the latitude of the 1st Standard Parallel South, Montana, the merid-.
ional distance being 30 miles?

chains. ‘chains.

As 5524.02 : 2400 :: 6)' : 26’ 4//.08, the difference of latitude required.

3. Qiven the longitudes of any two places, on the same parallel, in a
given latitude, to find the distance between them.

RULE.—Find from Table IX the length of a degree of longitude in
the given latitude; and say, as 60 minutes is to the difference of longi-
tude, so is the length of a degree of longitude to the distance required.

Thelongitude of the Willamette Meridian is 122° 44/, and that of cast
boundary of range 6 east, 121° 59’ 31//; what is the distance between
them, on the Base Line, in latitude 45° 30t

ns. chains

chai N
As 60’ : 44/29" : : 3884.81 : 2880, the distance required.

4. Given the distance between any two places on the same parallel, in a
given latitude, to find their difference of longitude.

RULE.—Find from Table IX the length of a degree of longitude
in the given latitude; and say, as the length of the degree of longitude
is to the given distance, so is 60 minutes to the difference of longitude.

The longitude of the Willamette Meridian is 1220 44’; what is the
difference of longitude to east boundary of range 6 east, the distance

_on the Base Line, in latitude 45° 30’, being 36 miles?

chains. chains.

As 3834.81 : 2880 :: 60’ : 44/ 29", the difference of longitude required.

5. @iven the distance between two meridians, on any parallel, in a given
latitude, to find the convergency of the meridians for any distance north of
that parallel.

RULE.—Find the length of a degree of longitude, at each latitude,
by the foregoing rules; and say, as the greater of the two lengths is to
their difference, so is the given distance to the convergency required.

The distance between the Principal Meridian and first range line
west, in latitude 42° 39’ 07", is 6 miles; what is the convergency of the
two range lines at the Base Line, the meridional distance being 24
miles?

chains. chains. chains. chains.

As 4075.76 : 22.80 :: 480 : 2.69, the convergency required.

6. Given the distance between two meridians, on any parallel in a given
latitude, to find the divergency of the meridians for any distance south of
that parallel.

RULE.—Find the length of a degree of longitude, at each latitude,
by the foregoing rules; and say, as the less of the two lengths is to
their difference, so is the given distance to the divergency required.

The distance between the Principal Meridian and first range line
on the Base Line in latitude 439, is 5 miles 77.31 chains; what is the
divergency of the two range lines at the parallel 42° 39’ 07", the meridi-
onal distance being 24 miles?

Chains. Chains. Chains. Chains.

As 4052.96 : 22,80 :: 477.31 : 2.69, the divergency required.
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TABLE VIII.—Length of a Degree of Latitude.

Z| eo° 80° 310 | s | 880
! | Chains. | Chains. | Chains. | Clains. | Chains.
0 | 5509.15 | 5508. 97 | 5510.82 | 5511.67 | 5512.55
1| 09.16 | 09.99 | 10.83 | 11.69| 12.50
2| 00.17 10.00 | 10.84 | 1L..70| 12.58
8| 09.19 10.01| 10.8 | 1L.72| 12.59
4| o09.20 10.03 | 10.87| 1L73| 12.61
5| o09.21 10.04 | "10.89 [ 11.75| 12.62
6| o093 10.06 | 1090 | 11.76 | 12.64
7 09.24 10.07 | 1091 1L.78| 12.65
8| 09.25| 10.08| 10.93| 1L79| 12.67
9| 09.27 10.10 | 1094 | 11.81| 12.68
10| 00.28 10.11 | 1098 | 11.82| 12.70
11| 09.30 10.13| 1007 1183| 1271
12| 09.31 10.14 | 1099 | 1185 | 12.73
13| 09.32 30.15 | 1L00| 1L86| 12.74
14| 09.34| 10.17| 1L01| 1188 12.76
15| 09.35 10.18 | 1L.03| 1189 12.77
16| 09.36| 10.19| 1Lo4| 1L91| 12.79
17| 09.38 10.21| 1108 11.92| 1280
18| 09.39 10.22 | 1L07( 1L.94| 12.81
19| 09.41 10.24 | 11.09| 1L.05| 12.83
09. 42 10.25| 1L10| 1186 | 12.8
50| 0943 10.26| 1| imes| 18
22| 09.45| 10.28| 11.13| 11.99| 12.87
23| 09.46| 10.29] 1L14l 12.01| 12.89
24| 09.47 10.31] 1L16| 1202 12.90
. 49 10.32 | 1L17| 12.04 | 12,92
gﬁ 05.50| 10.33| 19| 1205| 1293
27 | - 09.51 10.35| 1L20| 12.07| 12.95
28 | 09.53 10.36 | 1.21| 12.08| 12.96
29| o09.54| 10.38 1.28| 1210 12.98
.56 | 10.39 | 1iL24| 12.11| 12.99
'g‘l) .57 10.41 | 1126 1212! 13.01
33| o09.58| 10.42| 1L27| 1214| 1302
33| 09,60 10.44| 1L20| 1215| 13.04
34| o09.61| 10.45| 1.80| 1217| 13.05
10.46 | 11.31| 1218 13.07
gg gﬁ o j0.48 | 11..33| 12.20] 13.08
37| o00.65| 10.49| 1134| 12.21| 13.10
38| o09.67| 10.50| 11.36| 12.22| 13.11
89| 09.68| 10.52| 11.37| 12.24| 13.13
4 . 10.53 | 1139 ( 12.26| 13.14
al o 7| 1055| 1w 22l 1316
2] o09.72| 10.56| 1.42| 1220/ 13817
48| 0974 | 10.57| 11.43| 12.30| 13.18
44| 09.76| 10.59 . 12,31 | 13.20
10.60 | 11.46| 1233 | 13.21
5 o 7ol 1o.e2| 1war| 12| 12
171 oo7e| 10.63| 1L49| 12.36| 13.24
18| o980 | 10.65| 1.50( 12.37| 13.28
49| oo.82| 10.66| 1l52| 12.39| 13.27
10.67 | 11.53| 12.40| 13.29
1 09.831 Jo.e9 ! 1se| 1242| 1330
52 09. 86 10. 70 11. 56 12.43 13.32
e8| o087 | 10.72| 11.57| 12.45| 13.33
54| o09.89| 10.73| 1159 12.46| 13.35
10.74 | 1160| 12.48| 13.36
81 B0| 10.76| ie| 124 1338
57| os. 30.77 | 1L63| 12:51| 1339
58| 09.94 10.79 | 11.65| 12.52| 13.41
59| 09.96 10.80 | 11.668 .53 | 13.42

| 5511.67 | 5512.55 | 5513.

60 | 550997 | 5510.82 “u

340

Chains.
5513. 4
13. 4§

850 360 870 880 3
Chaing. | Chains. | Chains. ' Chains.| '
5514,34 | 5515, 25 | 5516.18 | 5517.11 | ©
14.35 | 15.27| 16.19| 17.13| 1
14.37| 15.28| 16.21| 17.14| 2
14.38| 15.30| 16.22| 17.16| 8
14.40 | 15.31| 16.24| 17.17| 4
14.42| 1533| 16.25| 17.19( &
14.43| 15.34| 16.27| 17.20| @
14.45| 15.36| 16.28| 17.22| 7
14.46 | 1538 | 18.30| 17.23| 8
14.48 | 1539 | 16.32| 17.25| 9
14.49 | 15.41| 16.33| 17.27 (10
14.51] 15.42| 16.35| 17.28 (11
14.52 | 1544 | 16.36 | 17.30 |12
14.54 | 15.45| 16.38| 17.31 (18
14.55 | 15.47 | 16.39| 17.33 |14
14.57 | 15.48 | 16.41| 17.34 |15
14.58 | 15.50 | 16.42 17.36 |18
14.60 | 1551 | 16.44 | 17.38 (17
14.61 | 15.53 | 16.46 | 17.39 [18
14.63 | 15.54 | 16.47 | 17.41 (19
14.64 | 15.56 | 16.49 | 17.42 (20
14.66 | 15.57 | 16.50 | 17.44 |21
14.67 | 1559 | 16,52 | 17.45 |22
14.69| 15.61| 16.53 | 17.47 |28
1470 | 15.62 | 16.55| 17.49 in
14.72| 15.64| 16.56 | 17.50 '25
14.73| 15.65 | 16.58 | 17.52 |26
14.75 | 15.67 | 16.60 | 17.53 27
14.76 | 15.68 | 16.61| 17.55 |28
14.78 | 15.70 | 16.63 | 17.56 |29
14.79| 1571 16.64| 17.58 |80
14.81 | 15.73| 16.66! 17.60 i 81
14.821 15741 16.67| 17.61 '83
14.8i | 15.76| 16.69 | 17.63 |88
14.86 | 15.77 | 16.70 | 17.64 '84
14.87 | 15.79 | 16.72| 17.66 |38
14.80 | 15.81| 16.74| 17.67 |86
14.90 | 15.82( 16.75| 17.69 87
14.92| 15.84| 16.77| 17.71 |38
1493 15.85| 16.78| 17.72 |89
14.95| 15.87 | 16.80 | 17.74 |40
14.96 | 15.88 | 16.81 ] 17.75 {41
14.98 | 15.90 | 16.83 | 17.77 |42
14.99 | 1591 | 16.84 | 17.78 |48
15.01 | 1593 | 16.86| 17.80 |44
15.02| 15.04 | 16.88 | 17.82 |45
15.04 | 15.96 | 16.89 | 17.83 |46
15.05| 15.98 | 16.91 [ 17.85 |47
16.07 | 15,99 [ 16.92 | 17.86 |48
15.08| 16.01| 16.94 | 17.88 [49
15.10 | 16.02 | 16.95| 17.89 |50
15.11| 16.04 | 16.97 17.91 |51
15.13 | 16.05| 16.98 | 17.93 |52
15.15 | 16.07| 17.00| 17.94 |58
15.16 [ 16.08 [ 17.03 | 17.96 |54
15.18 | 16.10| 17.03 | 17.97 |56
15,19 | 16.11| 17.05| 17.99 |56
15.21 16.13 7.06 | 18.00 |57
15.22 | 16.15| 17.08| 18.02 |58
15.24 | 16.16| 17.09| 18.04 |59
5516. 25 | 6516.18 | 6517, 11 | 5518.05 | 60




TABLE VIII.—Leng
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th of a Degree of Latitude—Concluded.

S oxuder momS - lht'

1

890 400 410 420 430 440 45° 46° 470 480 3
Ohains. | Ohains.| Chains. | Chains. | Chains. | Chains. | Chains. | Ohains. | Chains. | Chains.|
5518. 05 | 5519.00 | 5519.96 . 5520.92 | 5521.88 | 6522.85 | 5523.81 | 5524.78 | 5525. 75 | 5526.72 | O

18.07 19.02 19.97 20.93 21.90 22. 86 23. 83 24. 25.77 26.73 | 1

18.08 19.03 19.99 20.95 21.91 22. 88 23.85 24.82 25.78 26.75 | 2

18.10 19.05 20.00 20. 96 21.93 22.89 23.86 24.83 25. 80 26.76 | 8§

18.11 19. 08 20. 02 20.98 21.94 22.91 23,88 24.85 25.82| 26.78 | 4

18.13 | 19.08 | 20.04| 21.00| 21.96| 22.93| 23.90| 24.86| 25.83| 26.80 | &3

18.15 19.10 20. 21.01 21.98 22.94 23.01 24.88 25.85 26.81 | @

18.16 19.11 20.07 21.03 21.99 22.96 23.93 24.90 25. 86 26.83 | 9

18.18 19.13 20. 08 21.04 22.01 22. 98 23. 94 24.91 25. 88 26.84 | 8

18.19 19.14 20.10 21.06 22.02 22,99 23.96 24.93 25. 90 26.86 | 9

18.21 10.16 20.12 21.08 22.04 23.01 23.98 24.94 25.91 26.88 | 10

18.22 19.18 20.13 21.09 22.06 23. 02 23.99 24.96 25. 93 26.89 | 11

18.24 19.19 20.15 21.11 22.07 23.04 24.01 24.98 25.94 26.91 (12

18.26 19.21 20.16 21.12 22.09 23.06 24.02 24.99 25. 96 26.92 | 18

18.27 19. 22 20.18 21.14 22.11 23.07 24.04 25.01 25. 98 26.94 | 14

18.20 19.24 20. 20 21.16 22.12 23.09 24.06 25.03 25. 99 26.96 | 156

18.30 19.25 20.21 21.17 22.14 23.10 24.07 25.04 26.01 | 26.97 |16

18.32 19.27 20. 23 21.19 22.15 23.12 24.09 25.06 26. 02 26.99 | 17

18.34 19.29 20.24 21.20 22.17 23.14 24.11 25.07 26. 04 27.00 | 18

18.35 19.30 20.28 21.22 22.19 23.16 24.12 25.09 26. 06 27.02 | 19

18.37 19.32 20.28 21.24 22.20 23.17 24.14 256.11 26.07 27.04 20

18.38 19. 33 20.29 21.25 22,22 3. 19 25.12 26. 09 27.05 | 21

18.40 19.35 20.31 21.27 22.23 3.20 25.14 26.10 27.07 | 22

18.41 19.37 20. 32 21.29 22.25 23. 25.15 26.12 27.09 | 28

18.43 19.38 20. 34 21.30 22.27 25.17 26.14 27.10 | 24

18.45 19.40 20.36 21.32 22.28 25.19 26.15 27.12 | 25

18.46 19.41 20. 37 21.33 22.30 25.20 26.17 27.13 | 26

18.48 19.43 20. 39 21.35 22.31 25.22 26.19 27.15 | 27

18.49 19. 45 20. 40 21.36 22.33 25.23 26. 20 27.17 | 28

18.51 19.46 20. 42 21.38 22.35 25. 25 26.22 , 27.18 | 29

18.53 19.48 20. 44 21.40 22.36 25. 27 26.23 | 27.20 | 30

18.54 19.49 20. 45 21.41 22.38 25.28 26. 25 27.21 | 81

18.56 19. 51 20. 47 21.43 22.40 25. 30 26. 27 27.23 1 83

18.57 19.53 20. 48 21.45 22.41 25. 3 26.28 27.25 | 38

18.59 19.54 20. 50 21. 46 22.43 25.33 26.30 27.26 | 34

|

18.60 19. 56 20. 52 21.48 22.44 25.35 26.31 27.28 ' 88

18. 62 19.57 20.53 21. 49 22.46 25. 36 26.33 27.29 | 36

18.64 19. 59 20. 55 21.51 22.48 25.38 26.35 27.31 | 89

18.65 19.60 20. 56 21.53 22. 49 25. 40 26. 36 27.33 | 88

18.67 19. 62 20. 58 21.54 22.51 25.41 26.38 | 27.34 | 89

18.68 19. 64 20. 60 21.56 22.52 25. 43 26.39 27.36 | 40

18.7¢ 19. 65 20. 61 21.57 22. 54 25. 44 26. 41 27.37 | 41

18.72 19. 67 20. 63 21.59 22.56 25. 46 26. 43 27.39 | 42

18.73 19. 68 20. 64 21.61 22.57 5. 48 26.44 27.41 | 48

18.75 19.70 20. 66 21.62 22.59 25.49 26. 46 27.42 | 44

18.76 19. 72 20. 68 21.64 22. 60 . . 25.51 26. 47 27.44 | 46

18.78 19.73 20. 69 21. 65 22.62 23. 59 24.56 25. 52 26. 49 27.45 | 46

18.79 19.75 20.71 21.67 22.64 23. 60 24.57 25. 54 26.51 27.47 | 47

18.81 19.76 20.72 21. 69 22.65 23. 62 24.59 25. 56 26.52 27.49 | 48

18.83 19.78 20.74 21.70 22. 67 23.64 24. 61 25. 57 26. 54 27.50 | 49

18. 84 19. 80 20. 76 21.72 22. 69 23. 65 24. 62 25.59 26. 56 21.52 | 6O

18.86 19. 81 20.77 21.74 22.70 23. 67 24.64 25. 61 26.57 27.53 | b1

18. 87 19.83 20.79 21.75 22.72 23. 69 24. 65 25. 62 26. 59 27.55 | 62

18.89 19.84 20. 80 2177 22.73 23.70 | 24.67 25. 64 26.60 | 27.57 | 58

18.91 19.86 20. 82 21.78 22.75 23.72 24.69 25.65 26. 62 27.68 | 64

18.92 19.88 20. 84 21.80 22.77 23.73 24.70 25. 67 26. 64 27.60 | 656

18.94 19.89 20. 85 21.82 22.78 23.75 24.72 25. 69 26.65  27.61 | 66

18.95 19.91 20. 87 21.83 22.80 23.77 24.73 25.70 28. 67 27.63 | b7

18.97 19. 92 20.88 21.85 22. 81 23.78 24.76 25. 72 26. 68 27.65 | 68

18.98 19. 94 20. 90 21. 86 22. 23. 80 24.77 25.73 26.70 | 27.66 | 59
5519.00 | 5519. 96 . 5521.88 5523. 81 | 5524. 78 | 5525.75 15527.68 | 60

5520. 92 |

5522. 85 |

| 5526.72

l




60 | 4795.82
L1

TABLE IX.—Length of a Degree of Longitude.

i e 800 810 820 880 840 850 860 870 88 3
! | Chains. ('hmm Ohains. | Ohains. | Ohains. ins. | Ohains. | Chains. | Ohains. | Ohains.| '
0| 4843.17 | 4795.82 | 4747.01 | 4696.75 | 4645.06 | 4591.96 | 4537.45 | 4481.56 | 4424.29 |1365.68 | O
1| 4240 95.02| 46.19| 0590 | 44.19| 91.06| 36.53| 80.61| 23.33| 64.69 [ 1
2| 41.62| 94 45.36 | 05.06| 48.32| 90.16| 35.61|. 79.67| 22.36| 6€3.70| 2
8| 40.84| 93.42 58 | 0420 | 42.44| 89.26| 34. 78.73| 21.40( 62.72| 8
4| 40.06) 92.61| 43.71| 938.35! 41.57! 88.37| 33.77| 71.78| 20.43]| 61.73| 4
5, 39.28| 91.81| 42.88| 92.50| 40.69| 87.47| 32.84| 76.84| 19.46| €0.74| &
6| 3850 | 91.01| 42.05| 901.65| 39.82| 86.57| 3L92| 75.80| 18.40| 59.75| 6
7. 31.72| 90.20| 41.22| 90.80| 88 85.67 | 31.00| 74.96| 17.53| 58.76| 7
8| 36.04| 89.40| 40.39| 89.94 | 38.06! 8477| 80.08| 7400| 16.56| 57.77| 8
9| 36.16| 88.59| 30.56| 89.09| 37.19| 83.87| 20.16| 73.05| 15.60| 56.77| 9
10 35.38| 87.79| 238.73| 88.24| 36.31| 82.97| 28.23| 72.11| 14.62| 557810
11| 34 86.98 | 37.90 | 87.38| 85 82.07| 27.30| 71L18| 13.65] 54.79 |11
12 33.82] 86.18! 37.07! 86.53! 8455| 81.17| 26.38! 70.21! 12.68| 53.80 |18
18| 33.04| 85.37| 36.24| 85.67| 83.68| 80.26| 25.46| 69.26| 11.71| 52.81{18
14| 32.26| 84.56| 3541 | 84.82| 382.80| 79.36| 24.53| 68.32| 10.74| 6L8l |14
15| 31.47]| 83.76| 3458 83.96| 31.92| 178.46| 23.60| 67.37| 09.77| 60.82 (15
16| 30.69| 82.95| 33.75| 83.11| 3L04| 77.56| 22.68| 66.42| 08.80| 49.83 )16
17| 20.91| 82.14| 32.92| 82.25| 30.16] 76.65| 21.75| 65.47| 07.82| 48.83 (17
18| 20.12| 81.33| 32.08| 81.40( 29.28( 75.75 .83 | 64.52| 06.85| 47.84 |18
19| 28.3¢| 80.52| 31.25| 80.54| 28.40| 74.85| 19.90| 63.57| 05.88| 46.84 |19
20| 2755 79.71! 3Bo.42| 79.68| 27.52| 73.94 18.97| 62.62! 04.91| 46.85!20
81| 26.77| 78.90| 20. 78.82 | 26. 73.04 | 18.04 | 61.67| 03.93| 44.85 |21
28 2598| 78.09| 28.75| 177.07| 25.75| 72.13| 17.11| 60.72 96 | 43.85 |22
28| 2520 77 27.92 | 77.11| 24.87| 7L.23| 16.19| 59.77| 01.98| 42.86 28
24| 44| 76.47| 27.08| 76 23,99 32| 15.26 81.| o0L01| 41.86 |24
2| 22.62| 75.66| 26.25| 75.30 | 23.11'| 69.41| 14.33| 57.86 | 4400.04 | 40.86 |25
26| 22.83| 74.85| 25.41| 74.53| 22.22| 68.51| 13.40| 56.91 | 4399.06 .87 | 26
27| 22.05| 74.04 | 245 73.67 | 21.34| 67.60| 12.47 . 98.08 | 38.87 |27
28| 2126 73.22| 23.74| 72.81| 20.4 66.69 | 11.54| 55.00| 97.11| 87.87 (28
29| 20.47] 72.41] 22.90| 71.95| 19.5 65.78 | 10.61{ 54.05| 96. 86.87 | 29
30 19.68| 71.60| 22.06| 7.09| 18.69| 64.88| 00.67| 53.00| 95.16| 85.87|80
31| 1889 70.78| 21.22| 70.22! 17.80| 63.97| 08.74| 52.14 .18 | 34.87 |81
82| 18.10| 60.97 20.39| 69.36| 16.91| €3.06| 07.81( 5L 93.20 | 83.87 |88
88| 17.31] 69.16| 19.55| 68.50 | 16. 62.15| 06.881 50.23) 92.22| 32.87188
8| 1652| e834| 187 8 15.14 | 61.24 | 05.94 | 49.27| 91.25| 31.87 |84
8| 15.73| 67.53( 17.87| 66.77| 14.26| 60.33| 05.01| 48.32| 90.27| 80.87 |85
88| 14.04| 66.71| 17.03| 65.91| 13.37| 59.42| 04.08| 47.36| 89.20| 20.87 |36
87| 14.15| 6€5.89| 16.19| 65.05| 12.48, 58.51| 03.14| 46.41| 88.31| 28.87 |87
88| 13.35| 65.08| 15.35| 64.18| 11.59 | 57.60 | 02.21| 45.45| 87.33| 27.87 |88
8 . 64.26 | 14.51 | 63.33| 10.70 | ©56.68 | 01.28| 44.49| 86.35| 26.87 |89
40| 1L77| 63.44| 13.67| 62.45| 00.81| 5577 |4500.34 | 48.563| 85.37| 25.86 |40
411 1098| 62.52| 12.82| 61.59| 08.93 ! 54.86|4499.40 | 42.57| 84.30 | 24.86 |41
48| 1018| 61.81| 1.98| 60.72| 08.04| 53.95| 98.47| 41.62| 83.41| 23.86 |42
48| 00.39| 60.99| 1L14| 59.85| 07.15| 53.03| 07.53| 40.68| 82.42 85 | 48
4 08.50 .17 | 10.80| 58.99| 06.26 | 52.12| 96.59| 39.70 | 8L44| 21.85 |44
45| 07.80| 59.85| 09.45| 58.12| 0536 | 51.21| 9566 38.74| 80.46| 20.85 |45
“07.00| 858.53| 08.61| 57.25| 04.47| 50.20 | 904.72| 37.78| 179.48| 19.84 |46

47| 06.21| 57.71| 07.76| 56.38| 03.58| 49.38| 93.78| 36.82| 78.49 | 18.84 |47
48| 05.41| 56, 06.92 | 55.51 | 02.69| 48.46| 92.84 X 77.61 | 17.83 |48
49| 0461 56.07| 06.07| 54.65| 01.80| 47.55| 9101 76.53 | 16.82 | 49
50| 03.83| 56.25| 05.23| 63.78| 00.90| 46.63| 90.97| 83.93| 75.54| 16.82|50
61| 03.02| b54.43| 04.38| 52.91|4600.01| 45.71| 90.03 | 32. 74.56 | 14.81 | 51
62| 0222| 53.60| 03.54| b52.04(4509.12| 44.80| 89.09| 32.01| 73.57| 13.80 |52
68 o01.42| 652.78| 02.60| b51.17| 98.22| 43.88| 88.15| 31.04( 72.50) 1280 |58
5414800.62 | 51.96| 01.84| 50.30| 07.33| 42.96| 87.21| 80.08 . 11.79 | 54
56 |4799.82 | 51.18| 01.00| 49.42| 96.44 | 42.04| 86.27| 29.12| 70.62| 10.78 (55
56| 99.02| 50.31)4700.15| 48.55| 95.54| 41.13| 85.32| 28.15| 69.63 .77 | 56
57| 93.22| 49.40|4699.30| 47.68| 94.64 | 40.21 | 84 27.19 | 68.64 | 08.76 | 57
88! 97.42| 48.66| 98.45 | 46.81| 93.75| 30.20 | 83.44, 26.22 67.66| 07.75 |58
69| 96.62| 47.84| 97.60| 45.04| 92.85| 3837 8250| 25.26| 66.67| 068.74 |69
4747.01 | 4696.75 | 4645.06 | 4501.96 | 4537.45 | 4481, 56 | 4424.29 | 4365. 68 | 4305.73 | 60
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TABLE I1X.—Length of a Degree of Longitude—Concluded.

Lat.

890 40° 41° 480 480 44° 45° 46° 470

DPaAD;T RS

Lat.

gl s
é o

Ohains. | Chains. | Chains.| Okains.| Chains.| Chains.| Chains.| Chains.| Chains.

4305.73 | 4244.47 413‘1).18); 4118.06 | 4052.96 | 3986.62 | 3919.05 | 3850.28 | 3780.33

04. 72 43.44 16.99 51.87 85. 50 17.91 49.12 79.15
03.71 79. 80 15.91 50.77 84.38 16.78 47.97 77.98
02.70 41.37 78.75 14.84 49.67 83.27 15. 64 46. 81 76.80
01.69 40 77.69 13.76 48.58 82.15 14.50 45. 75. 63

95. 61 34.13 71.36 07.80 41.99 75. 44 07. 67 38.70 68.56
60 .

&
8
38
&
2
8
8 8883

89,52 27.91 65.01 | 4100.83 35.39 68.72 | 3900. 83 31.74 61.
‘88.51 16.87 63.95 | 4099.75 34.29 67.59 | 3899. 69 80. 58 60.
87.49 84 62. 89 98. 67 33.19 66. 47 98. 54 20.42 59.
86.48 24. 80 61 97.58 32.09 65. 35 97.40 28. 26 57.
85. 46 23.76 60. 77 96. 50 30.98 64.23 96. 26 217.09 56.
84.44 22.72 59. 71 95, 42 29.88 63.11 95.12 25.93 55.
83.42 21. 68 58.65 84.34 28.78 61.98 93.97 24.77 54.39
82.40 20. 64 57.58 93.26 27.67 60. 86 92.83 23.60 53.21
81.39 19. 60 56.52 92.17 26.57 69.73 91. 68 22.44 52.02
80.37 18. 56 55. 46 91. 09 25. 47 58. 61 90. 54 21.28 50. 84
79. 36 17.52 54.40 90.01 24.36 57.49 $9.40 20,11 49. 66
78.33 16.48 53.44 88.92 23.26 56. 36 88.25 18.95 48.47
77.31 15. 43 62.27 87.84 22.15 55. 24 87.11 17.78 47.29
76.29 14.39 51.21 86.75 21.06 | 54.11 85. 96 16.62 46.10
75. 27 13.35 50.14 85. 67 19.94 52.98 84.81 15.45 4.
74.24 12.31 . 08 84.58 18.84 51.86 83.67 14.29
73.22 11.26 48.02 83.50 17.73 50.73 82.52 13.12 42. 55
72.20 10.22 46.95 82, 41 16. 62 49. 60 81.37 11.95 41.30
71.18 09.18 45. 89 81.33 15.562 48.48 80. 23 10.79 40.18

E
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32 8F
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o
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59. 91 97.67 34.14 69.35 03. 82 36. 05 67.58 97.93 27.11

58.88 96. 62 33.08 68.26 02. 21 84.92 66.43 96.76 25. 92
57.85 85. 57 32.01 67.17 | 4001.10 33.79 65.28 95. 59 24,
94, 52 30.93 66.08 | 3099. 98 66 64.13 84.41 23.53
55.80 93. 47 29. 86 64.99 98. 87 31.63 62. 98 93.24 22.34
54.77 92. 42 28.79 63.90 97.76 30.39 61.82 92.07 21.156
53.74 91.37 27.72 62.81 96. 65 29. 26 60. 67 90. 90 19. 96
52.71 90. 32 26. 65 61.71 95. 53 28.13 59. 52 89.72 18.77
51.68 89. 27 25.58 60. 62 04. 42 26. 99 58.36 88, 55 17.58
3 88. 22 24.51 59.63 93.31 25. 86 57.21 87.38 16.38
49.63 87.17 23.43 58.43 92.19 24.73 56. 06 86.20 15.19
48.59 86.12 22. 36 §7.34 91. 08 23.59 54.90 85. 03 14.00
47.56 85.07 21.29 56. 25 89. 96 22.46 63.75 83. 86 12.80
46.53 84.02 20.21 55. 16 88. 85 21.32 52. 59 82.68 11.61
45.50 82.96 19. 14 54.08 87.73 20.19 51.44 81.51 10. 41
4244.47 | 4181.91 | 4118.06 | 4052.96 | 3986.62 | 3919.05 | 3850.28 | 8780.33 | 3709.22




TaBLE X.—Contergency 'of Meridians-six miles long and six miles apart, and other rele-
vant data. :
Difference of longi- | Longi- | Difference of lati-
Lat Convergency. tude per range.g tude. tude for—
itude. :
131:':1)11& Angle. | Inarc. | In time. |Areof1r,! mni}_g'in 1 Exl')c n
° Links. o L Seconds.| Ohains.
30 41.9 30 6 0.36 24.02 1.332
31 43.6 3 17 6 4.02 24.27 1.319
32 45.4 315 6 7.93 24.53 1.305 0. 871 5,225
33 47.2 323 6 12.00 24. 80 1.290
34 49.1 330 6 16.31 25. 09 1.275
35 50.9 338 620.95 | 25.40 1.260
36 52.7 3 46 6 25.60 25.71 1.245
37 54.7 3 55 6 30.59 26.04 1.229 0. 870 5.221
38 56.8 4 4 6 35.81 26. 39 1.213
39 58.8 413 6 41.34 26.76 1.196
40 60.9 422 6 47.13 27.14 1.179
41 63.1 4 31 6 53.22 27.55 1.162
42 65. 4 441 6 59. 62 27.97 1.144 0'. 869 5. 217
43 67.7 4 51 7 6.27 28.42 1.126
44 70.1 51 713.44 28. 90 1.107
45 72.6 512 7 20.93 29.39 1.089
46 75.2 523 7 28.81 29. 92 1.070
47 77.8 534 7 37.10 30.47 1. 050 0,869 5.212
48 . 80.6 546 7 45.79 31.05 1.030
49 83.5 "5 59 7 65.12 31.67 1.010
50 86.5 612 8 4.9 32.33 0.990 0. 868 5'.209

Convergency of meridians.—The second column of Table X contains
the convergency of two meridians six miles long and sixz miles apart,
measured on a parallel of latitude.

‘When the parallel of latitude passing through the south ends of such
meridians, and forming the south boundary ot the township of which
the meridians form the meridional boundaries, is coincident with a tab-
ular latitude given in the firgt column, the required convergency will
be obtained directly from the second column (Plate VI, fig. 5); while
for other than the tabular latitudes, it will be obtained by simple pro-
portion (fig. 6). . .

’(1‘1123 third column contains the angle of convergency. (abe, figs. 5
and 6.)

For the purpose of computing convergency within the boundaries of
a regular township, said boundaries may be regarded as straight lines
and the township a plain figure, generally a trapezoid; the convergencyJ
of any rectangular part thereof, bounded by meridional and latitudinal
section lines, will be determined, as follows:

Multiply the convergency for the township, determined as above directed,
by the length* of the tract divided by 6, and the product by the width*
of the tract divided by 6; the resulting product will be the converg-
ency required. (See Plate VI, fig. 5.) ,

To obtain the convergency of the meridional boundaries of any tract
bounded by section lines, or other lines of legal subdivision, within a
township, proceed as follows: Divide the tract into the leasi possible
number of rectangular parts and compute the convergency for each
tract; then, take the sum of the convergencies thus determined. (See
example, Plate VI, fig. 7.)

The convergency of two meridians of equal length, in the same lati-
tude, is proportional to their distance apart; (e. g.) the convergency

* All dimensions in miles and decimals of a mile.
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of two meridians 6 miles long, separated by 5 ranges, latitude 389, is
56.8 1ks x 5=2.84 chains.

Convergencies of meridians in the same latitude, and not exceeding
24 miles in length, may be computed by an approximate proportion,
which combines the advantages of convenience with an accuracy suf-
ficient for the ordinary wants of the land surveyor; the proportion is
this:

The cosines of the latitudes are to each other as the lengths of the inter-
cepted parallels.

Resume example 5, page 130; we have:

cos 42° 39’ 07'/:cos 43°: 48000 chs.: 477.31 chs., which proportlon
may be worked with natural cosines, or more expedltlously by loga-
rithms, as follows:

&. ¢. log cos 420 39’ 07" 0:133427
log cos 43° 9. 864127
log 480.00 2. 681241
log 477.30 2.678795
The difference . ... ..ccceoceeooonna. 2.70 chs. is the convergency required.

The convergency division of Table X having been sufliciently
explained, application of the remaining columns may be inferred from
their titles.

OFFSETS AND TRIANGULATIONS.

Offsets from and to standard parallels, guide meridians, township
or section lines, will always be run north, south, east, or west, as the
case may be, while the offset line will be run parallel to the random or
true line, as prevailing conditions may require. Examples may be
found in Specimen Field Notes No. 5, pages 188, 192 and 198 and on
Plate LV.

Triangulations may be executed with either right-angled or oblique
angled triangles, as may be found most convenient; but all triangles
will be well conditioned (i. e., right-angled) triangles, and should have
the angle ppposite the required side less than 45°; in other words, the
base should be longer than the side to be determined.

The angles of oblique-angled triangles shall in no case be greater
than 120° or less than 30°. All the angles of a triangle will he meas-
ured when the angular points are accessible. It will avoid several
sources of possible error to take the readings of the courses to the two

' ends of the base from the opposite angle, both at a single setting of the
instrument. This may readily be done by leaving the base properly
flagged for obscrvation; or by having the base laid off on the objective
side of the obstacle, and angles taken both before and after crossing.

Computation of particular cases in the field notes. inserted here, as
examples. See pages 188 and 192.

log tan 40° 55’ 9. 9379

log 20.00 0.3010

log 17. 34 0. 2389

a. c. log sin 48° 15 0.1272
log sin 64° 47 9. 9565

log 15. 00 1.1761

log 18.19 1. 2598
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Page 211. By traverse table. Frowm the soutl

1 end of the base, let fall

a perpendicular to the required distance, dividing it into two parts,

thus forming two right-angled triangles; cal

1 the perpendicular a

meridian; and, from the base as a course (N. 30° 30’ E., 36.00 chs.), deter-
mine the corresponding diff, lat. and departure, the latter being the

length of the east part of the required distance;

then, with the latitude

just determined and bearing to flag, find the corresponding departure

or west part of the required distance. The wo
follows:

rk may be arranged as

| Difter,

Designation. Bearings. Distance.! enco of Departures.
i latitude.
BaBO «eueeceeeanceeaeeeeaeeeeaaenaanas N.300 30" E. 36.00| 3102 | 18.27 (E. part).
Perpendicular....ccc.oeeiiiieeeeniniinnaa.. North ...... 31.021.......... _
From 8.end of basetoflag.......c.oceuene.. N.37030' W.| (D* { 38: gg 230:(‘,3 % (W. part).

(hH*

31.02 [ 23.80 (W. part).

*These distﬁnces are not required. The departures will be found with the arguments ‘* bearing "

and ** difl lat.

Then, 18.27+423.80=42.07 chs., the required distance.

Same example by logarithms:
a. ¢. log sin 52° 30"  0.1005

log sin 68° 9.9672
log 36.00 1.5563
log 42.07 1. 6240

Four-place logarithms are quite sufficient if the tables are correct.
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[Second page.]

NAMES AND DUTIES OF ASSISTANTS,

PETER LONG.ccuaecoacannn.. Chainman.
JOHN SHORT . ceceeucccaancnnnn Chainman.
ELl MARKER caeaueocccanonnnnn Chainman.
‘WiLLIAM TALLY .............. Chainman,
LEWIS LINK ..ccc.cc..........Chainman.
HENRY CLAY ccenceennannn.. Moundman.
‘WILLIAM STONE .ccceveaoan. .. Moundman.
GEORGE SHARP «..............Axman,
ADAM DULL ..................AXman,
JAMES BANNER .cc.covvunnn... Flagman,
INDEX.

T.13N, R. 21 E.

b1 4°J—143 J—us -J—IMJ-IM —Ll45 —

3rd Standard Parallel N,
T.13N., R. 22 E.

3rd Standard Parallel N.
T.13 N., R. 23 E.

— 160—|—151J—161 J—ISS —L152—L168 —"

3rd Standard Parallel N.
T.13N., R. 24 E.

3rd Standard Parallel N.
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[Third Page.]
PRELIMINARY OATHS OF ASSISTANTS.

We, Peter Long, John Short, Eli Marker, and William Tally, do solemnly swear
that we will.well and faithfully execute the duties of chainmen; that we will level
the chain upon even and uneven ground, and plumb the tally pins, either by stick-
ing or dropping the same; that we will report the true distances to all notable
objects, and the true lengths of all lines that we assist in measuring, to the best of
our skill and ability, and in accordance with instructions given us, in the survey of
the Third Standard Parallel North, through Ranges Nos. 21, 22, 23, and 24 East, of the
Principal Base and Meridian, in the State of Moatana.

PETER LONG, Chainman.
JoHN SHORT, Chainman.
ELI MARKER, Chainman.
‘WiLLIAM TALLY, Chainman.

Silbscribed and sworn to before me this second day of August, 1890.
[sEAL.] ILLIAM MARTIN,
Notary Public.

We, Henry Clay and William Stone, do solemnly swear that we will well and
truly perform the duties of moundmen,in the establishment of corners, according
to the instructions given us, to the best of our skill and ability, in the survey of the
Third Standard Parallel North, through Ranges Nos. 21, 22, 23, and 24 East, of the
Principal Base and Meridian, in the State of Montana.

HENRY CLAY, Moundman.
‘WiLLiaM STONE, Moundman.

Subscribed and sworn to before me this second day of August, 1890.
[SEAL.] ILLIAM MARTIN,
Notary Public.

We, George Sharp and Adam Dull, do solemnly swear that we will well and truly
perform the duties of axmen, in the establishment of corners and other dutics,
according to instructions given us, and to the best of our skill and ability, in the
survey of the Third Standard Parallel North, through Ranges Nos. 21, 22, 23, and 24
East, of the Principal Base and Meridian, in the State of Montana.

GEORGE SHARP, Arman.
ApaM Durwr, Azman.

Subscribed and sworn to before me this second day of Au%}lst, 1890.
[sEAL.] . WiLLIAM MARTIN,
Notary Public.

I, James Banner, do solemnly swear that I will well and truly perform the dnties
of flagman, according to instructions given me, to the best of my skill and ability,
in the survey of the Third Standard Parallel North, through Ranges Nos. 21, 22, 23,
and 24 East, of the Principal Base and Meridian, in the State of Montana.

. JAMES BANNER, Flagman.

Subscribed and sworn to before me this second day of August, 1890.
[sEAL.] WILLIAM MARTIN,
Notary Public.

I, Lewis Link, do solemnly swear that I will well and faithfully execute the duties
of chainman ; that I will level the chain upon even and uneven ground, and plumb
the tally pins, either by sticking or dropping the same; that I will report the true
distances to all notable objects, and the true length of all lines that I assist in meas-
uring, to the best of my skill and ability, and in accordance with instructions given
me, in the survey of the Third Standard Parallel North, through Ranges Nos. 23 and
24 East, of the Principal Base and Meridian, in the State of Montana.

L.ewis LINK, Chainman.

Subscribed and sworn to before me this twenty-seventh day of August, 1890,
[sEAL.] RicHARD RooODS,
U. 8. Deputy Surveyor.
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Third Standard Parallel North, through Range 21 East.

Chains.

28.10

54.10
71.56

80. 00

Survey commenced August 22, 1890, and executed with a W. & L. E. Gurley

- light mountain transit, No. —; the horizontal limb having two double
verniers placed opposite to each other and reading to 30" of arc.

The instrument was examined, tested on the true meridian at Helena,
found correct, and was approved by the surveyor general for Montana,
August 1, 1890. .

I begin at the standard corner of townships 13 north, ranges 20 and 21
east, which is a sandstone, 8 X7x5 ins. above ground, firmly set, and
marked and witnessed as described by the surveyor general.

At a point 3.39 ft.* south of said standard corner, in latitude 45° 34'.5
N., longitude 107° 54’ W.,t at 9%, 19.7. p. m., by my watch, which is 2
minutes fust of local mean time, I observe Polaris at eastern (longation,

in accordance with instructionsi in the Manual, and mark the line

thus determined, by a tack driven in awooden plug set in the ground,
five chains north of my station.
August 22, 1890.

August 23, 1890: At 6 a.m., I lay off the azimuth of Polaris, 1° 49'.6, to
tﬁ: west, and mark the TRUE MERIDIAN thus determined, f)y cutting a
mark on a stone firmly set in the ground, west of the point established
last night; the magnetic bearing of said true meridian is N.18° 13’ W.,
which reducetl by the table on page 100 of the Manual, gives the mean.
magnetic declination, 18° 09’ east.

At this station (i. e,, the point 3,39 ft. S. of the standard cor.), I turn off
from the true meridian, an angle$ of 89° 57’ 20".9 toward the east, and
run

N. 89° 57’ E. on the secant, S, of sec. 31.

Over gently rolling prairie.

Indian trail, bears N. 28° E. and S.28° W. .

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 4 lks.; position of middle point

By 1st set, 40.02 chs.
By 2nd set, 39.98 chs.; the mean of which is

N. 1.53 ft. from the secant,

Set a limestone, 20 X 8 X 5 ins., 15 ins. in the ground, for standard } sec.
cor., marked S. C. } on N. face; dig pits 18 X 18 X 12 ius., E. and W.
of stone, 3 ft. dist.; and raise a mound of earth, 3} ft. base, 1} ft.
high, N. of cor. :

Samuel Somer’s house bears N. 65° E.

Leave prairie, enter Somer’s field, bears N. and 8.

Leave field, enter prairie, bears N.and 8.; field extends N. to Somer’s
house, and S. about 15 chs. .

Difference between measurements|| of 80.00 chs. by two sets of chainmen,
is 6 1ks. ; position of middle point

By 1st set, 79.97 chs.
By 2nd set, 80.03 chs. ; the mean of which is

Set a limestone, 24 X9X6 ins., 18 ins. in the ground, for standard cor. of
secs 31 and 32,9 marked S. C. on N., with 5 grooves on E. and 1 groove
on W, faces; dig pits 24X 18x12 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. .

Samuel Somer's house bears N. 38° W,

Land, gently rolling prairie.

Soil, sandy loam; 1st rate.

No timber.

*Interpolated by simple proportion, for the given latitude, from the second column of Table IXI,

age 121

P . .
ﬁf 'he latitude and longitude will be given by the surveyor general, in his special written instruec-

ons.

+See directions for making the observation, page 105.

This angle is inte

miles” in

r%olated by simple proportion, for the given latitude, from the column headed ‘3
able IV. But hereafter the exact angle required will be changed to the nearest angle

that can be set off or read on the instrument used.

|| The measurements are counted from the beginning of the mile; 40.00 chs. are measured from the
last } sec. cor.; see ‘‘ Bage Line,” par. 6, page 51.

1 At this point, the secant intersects the standard parallel. See Plate I, figs. 1 and 2.
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Third Standard Parallel North, through Range 21 East—Continued.

" Chains.
3.20

12.40

17.50

19.40

FE
88

8.10

40. 00

76.30

80.00

N. 89° 58’ E. on the secant, through sec. 32.

Over gently rolling prairie.

Road from Lake City to Ashland, bears N. 30° W. and 8. 30° E.

Leave prairie, bears N. 25° W. and 8. 25° E.; begin descent.

Pine Creek, 50 lks. wide, 40 ft. below prairie, course S. 20° E.; clear
water 5 ft. deeﬂ; rapid current, gravelly bottom; bank 10 ft. high.

Top of bluff bank 25 ft. high, bears N.20° W. and S. 20° E.; enter heavy
pine timber and begin steep ascent, over stony ground, sloping N. W.

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 24 1ks.; position of middle point

By 1st set, 39.88 chs.
By 2nd set, 40.12 chs. ; the mean of which is

S.1.19 ft. from the secant,

Set a granite stone, 14 X8 6 ins., 9 ins. in the ground, for standard % sec.
cor., marked 8. C. } on N. face; from which

A pilée liﬁsinls?’. (}liam., bears N. 374° E., 48 1ks. dist., marked
S.C.1S.B. T.

A pine, 14 ins. diam., bears N, 42° W, 51 lks. dist., marked
S.C.$8.B.T.

Leave heavy timber, bears N. and S.

Top of high granite ridge, 320 {ft. above Pine Creek, bears N. E. and 8. W.

Difference between measurements of 80.00 chs., by two sets of chainmen,
is 22 lks.; position of middle point )

By 1st set, 80.11 chs.
By 2nd set, 79.89 chs.; the mean of which is

S. 2.04 ft. from the secant,

Set a granite stone, 20 X8 x4 ins., 15 ins. in the ground, for Standard Cor.
of secs. 32 and 33, marked S. C., on N., with 4 grooves on E. and 2
ﬁrooves on W. faces; and raise a mound of stone, 2 ft. base, 1} ft. high,

. of cor. Pits impracticable.

Note.—I erect a signal at this corner for a test sight from one of the high
points visible to the east.

Land, mountainous.

Soil, stony; 4th rate.

Timber, pine and fir.

Mountainous or heavily timbered land, 60.60 chs.

August 22, 1890.

NoTe.—The sky was overcast during the entire night. Polaris not
visible.

August 23, 1890.

N. 89° 59’ E. on the secant, through sec. 33.

Over stony ground on top of ridge.

Begin descent over rocky ground, sloping 8. E.

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 18 1ks.; position of middle point

By 1st set, 39.91 chs.
By 2nd set, 40.09 chs.; the mean of which is

8. 2.55 ft. from secant, }

Set a granite stone, 19X8X7 ins., 14 ins. in the ground, for standard }
sec. cor., marked 8. C. 1 on N. face; and raise a mound of stone, 2 ft.
base, 1} ft. high, N. of cor. Pits impracticable.

This cor. is 40 ft. below top of ridge. .

Enter scattering, stunted cedars, bearing N. and 8.

Difference between measurements of 80.00 chs., by two sets of chainmen,
i8 16 1ks.; position of middle point

By 1st set, 80.08 chs.
By 2nd set, 79.92 chs.; the mean of which is

8. 2.72 ft. from the secant,

Set a granite stone, 198X 6 ins., 15 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 cedar, 6 ins. diam., bears N. 224° E., 32 lks. dist., marked
T.13 N, R. 21 E,, 8. 34, B. T.

A cedar, 8 ins. diam., bears N. 41}° W, 45 1ks. dist., marked
T.13N,, R. 21 E,, 8. 33,B. T.
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Third Standard Parallel North, through Range 21 East—Continued.

Chains.

16.10
20. 00
20. 68

26.50

40.00

40.40

80.00

This cor. is 100 ft. below top of ridge.
Land, mountainous.

Soil, rocky; 4th rate.

Timber, scattering cedars,
Mountainous land, 80.00 chs.

East, on the secant, through sec. 34.

Descend eastern slope through scattering cedars.

Begin very steep descent to Black River Canon, bears N. E. and 8. W.

Foot of descent, 300 ft. below last cor., bears N. IZ. and S. W. -

To right bank of Black River, course 8. 28° W,

S. 2.64 {t.* from the secant,

Set a granite stone, 19x8x5 ins., 15 ins. in the ground, for meander cor.
on 8. bdy. sec. 34, marked

S.C. on N, and
M. C. on E. faces; dig a pit, 3 ft. sq., 8 ft. W., of stone; and raise
a mound of earth, 4 ft. base, 2 feet high, W. of cor.

To find the distance across the river, I set a flag on the secant line, on east |
bank; then measure a base, N. 6.20 chs., to a point from which the
flag bears S. 43° 10’ E. ; which gives for the distance, tan. 43° 10’ X base,
or 0.938%6.20 chs.—=5.82 chs.

To left bank of Black River, course S. W. Banks, 12 ft. high; rapid cur-
rent over stony bottom; clear water, about 5 ft. deep:

8. 2.64 ft.* from the secant,

Set a granite stone, 17X9X7 ins., 12 ins. in the ground, for meander cor.
on S. bdy. sec. 34, marked .

S.C. on N, and :
M.C. on W. faces; dig a pit, 3 ft. sq., 8 ft. . of stone; and raise
a mound of earth, 4 ft. base, 2 ft. high, E. of cor.

Thence, up steep ascent through scattering cedars.

Difference between the measurements of 40.00 chs., by the two sets of
chainmen, is 20 1ks.; ﬁosition of middle point

By 1st set, 39.90 chs.
By 2nd set, 40.10 chs.; the mean of which is

8. 2.55 ft. from the secant:

A cedar, 7 ins. diam., for standard } sec. cor., I mark 8. C.,} S. on N.
side; from which

A cedar, 4Sius. diam., bears N.31° E., 20 1ks. dist., marked
.C., +8.,B.T.
A cedar, 6 ins. diam., bears N. 64}° W ., 18 1ks. dist., marked
S.C, $8.,B.T.

Thence up side of ridge, sloping S. W.

Leave scattering cedars, bearing N. E. and 8. W.

Difference between measurewents of 80.00 chs., by two sets of chainmen,
is 18 1ks.; position of middle point

By 1st set, 80.09 chs.
By 2nd set, 79.90 chs.; the mean of which is

S. 2.04 ft. from the secant,

Set a granite stone, 21 X8X5 ins., 16 ins. in the ground, for standard cor.
of secs. 34 and 35, marked 8. C. on N., with 2 grooves on E. and 4 grooves
on W. faces; and raise a mound of stone, 2 ft. base, 1} ft. high, N. of
cor. Pits impracticable.

This cor. is on top of a ridge, about 300 ft. above Black River.

Land, mountainous.

Soil, rocky; 4th rate.

Timber, scattering cedars.

Mountainous land, 80.00 ehs.

August 23, 1890.

Not1e.—Continuous rain since afternoon of August 23; observations on
Polaris not possible.
August 25, 1890, 7 a. m.
8. 89° 59’ E. on the secant, through sec. 35.

*These distances may be found by taking the mean of the offscts at the preceding sec., and follow-
ing } sec. cor.
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Third Standard Parallel North, through Range 21 East—Continued.

. ]

lChainsJ Descend over rough, stony ground sloping 8.

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 14 lks.; position of middle point

By 1st set, 40.07 chs.
By 2nd set, 39.93 chs. ; the mean of which is

40.00 | S.1.19 ft. from the secant,

Set a granite stone, 15x8x5 ins., 10 ins.in the ground, for standard }
sec. cor., marked S.C.} on N.face; dig pits, 18 X18x12 ins., E.and W.
%f sttzone, 3 ft. dist.; and raise a mound of earth, 3} ft. base, 1} ft. high,

. of cor.

This cor. is about 280 ft. below top of ridge.

Descend abruptly, 90 ft. )

50.10 | Bottom of ravine, 101ks. wide, course S. 20° W.; waterin holes; thence,

steep ascent over ground sloping W.

56.40:! Enter pine timber, bears N. E. and S. W.

56.58 | A pine, 16 ins. diam., on line, Imark with 2 notches on E. and W.sides.

68.40- | Leave pine timber, bears N. E. and S. W.

68.50 | Alexander Selkirk’s house, bears 8., 8.40 chs. dist.

73.50 | Road, bears N.and 8.

Difference between measurements of 80.00 chs., by two sets of chainmen,
is 16 lks.; position of middle point

By 1st set, 79.92 chs.
By 2nd set, 80.08 chs.; the mean of which is

80.00 | * Set a limestone, 20X8x 6 ins., 15 ins. in the ground, for standard cor. of
secs. 35 and 36, marked S. C.on N., with 1 groove on E. and 5 grooves on
W. faces; dig pits, 24 X18X 12 ins., crosswise on each line, E. and .,
3 ft., and N. of stone, 7 ft. dist.; and raise a mound of earth, 4 ft. base, 2
ft. high, N. of cor. This cor. is about 60 ft. above ravine.

Land, mountainous. k

Soil, stony; 4th rate.

Timber, pine.

Mountainous.and, 80.00 chs.

S. 89v 58’ E. on the secant, S. of sec. 36.

Ascend over ground sloping W.

Lnter heavy oak timber, bears N. and 8.

Top of ridge, 80 ft. above last cor., bears N. and S.

Leave heavy oak timber, bears N. and S.

Difference between measurements of 40.00 chs., by two sets of chainmen
is 14 1ks.; position of middle point

By 18t set, 40.07 chs.
By 2nd set, 39.93 chs.; the mean of which is

40.00 | N. 1.53 ft. from the secant,

Set a limestone, 16 X7X5 ins., 11 ins. in the ground, for standard } sec.
cor., marked 8. C. } on N. face; dig pits, 18xX18x 12 ins., E. and W. of
stong, 3 ft. dist.; and raise a mound of earth, 3} ft. base, 1} ft. high,
N. of cor.

82.20 | Road, bears N. 70° E. and 8. 60° W,

68.10 | Creek, 20 lks. wide, course 8. 50° W.; ascend over ground sloping W.,
about 90 ft.

Ditierence between measurements of 80.00 chs., by two se$s of chainmen,

' is 18 lks.; position of middle point

By 1st set, 79.91 chs.

By second set, 80.09 chs.; the mean of which is

80.00 | N. 3.39 ft. from the secant,

Set a granite stone, 20 X7 6 ins., 15 ins. in the ground, for standard cor.
of Tps. 13 N., Rs. 21 and 22 E., marked t

‘S.C.,13N. on N,,
22 E. onE., and
21 E. on W. faces; with 6 grooves on N. E., and W. faces; dig
ﬁits, 30x24x12 ins., crosswise on each line, E. and W., 4 ft.; and
. of stone, 8 ft. dist.; and raise a mound of earth, 5 ft. base,
23 ft. high, N. of cor.
Land, mountainous.

883

*The secant intersects the standard parallel lnmife from end of secant, and at the point for the cor-
ner of secs. 35 and 36. See Plate 1T, figs. ¢ and 2.
tSee * STANDARD TOWNsSHIP CORNERS,” page 23.
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Chains. Soil, stony; 3rd and 4th rate.
Timber, oak.
Mountainous or heavily timbered land, 80.00 chs.
August 25, 1890.

Third Standard Parallel North, through Range 22 East.

| .

Chains.! At the last point determined on the secant, whichi is 6 miles from the start-
ing point and 3.39 ft. south of the corner of Tps. 13 N., Rs. 21 and 22
E., I deflect an angle* of 5 to the north and run

N. 89° 57’ E., on the secant, S. of sec. 31.

Up steep ascent, over stony ground sloping west.

36.10 | To edge of mesa, 60 ft. above Tp. cor., bears N. and 8.

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 14 1ks.; position of middle point )

By 1st set, 40.07 chs.
By 2nd set, 39.93 chs.; the mean of which is

40.00 | N. 1.53ft. from the secant; the point for standard } sec. cor. falls on rock
in place, 6 X 3 X 2 ft. above ground, on which

Cut a cross (X ) at the exact corner point, for standard $ sec. cor., marked
S. C. ¢, on N, side of cross; and raise a mound of stone, 2 ft. base, 1}
ft. high, N. of cor. Pits impracticable.

August 26, 1890: At this standard } sec. cor., I observe Polarisat5t 9m
a. m., by my watch, which is 2 47s fast of local mean time, and mark
the direction thus determined, by a tack driven in a picket firmly set,
5 chains north of the cor.

Astron. time by watch, Aug. 25 ... ... ... ...l 17 9.0
Watch fast ............... eeeeceeasaan o 2.8
Astron. 1. m. t. of obs. Aug. 25.............. PRI 17 6.2
. m.
U. C. Polaris, August 25 ..................... 15 40.1
Red.toAug. 256 ... ... ... i, 39.2 _
U.C.Polaris, Aug.25 ..., 15 0.9 15 0.9
Hour angle of Polaris and time argument............ 2 5.3
Azimuth of Polaris,atobs ... . ... ... ... .. ... t0° 57'.5- w.|

(NoTe.—The true meridian could be defined by laying off the azimuth to
the east, but this is unnecessary; the bearing of the signal will be
found as follows:)

I measure the angle between the direction thus determined, and the sig-
nal established at the standard cor. of secs. 32 and 33, as follows:

o) 1"

1. 8 59 45
2. 89 00 30
3. 89 00 30 '

Mean, 89 00 15
Add the azimuth.......... 057 30 W,
The observed bearing is N. 89 57 45.0 W,
The true bearing t is....N. 89 58 00.7 W.

The difference,.. .......... 0 00 15.7, is the deviation of the standard,
south of the truelatitude curve. As the difference is probably less than
the e:'lrors of observation, I continue the secant as marked om the
ground.

Over level mesa.

* Interpolated by simple proportion from right hand column of Table III, page 121. See directions
following the table.

tInterpolated by simple proportion from Table IV, for the given latitnde, and for 2} miles (i. e.)
for one-half of the distance to signal.
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! Chains.

]
88

i 80.00

Difference between measurements of 80.00 chs., by two sets of chainmen,
is 6 1ks. ; position of middle point
By 1st set, 79.97 chs.
-By 2nd set, 80.03 chs; the mean of which is
* Set a sandstone, 15X7x6 ins., 10 ins. in the ground, for standard cor.
of secs. 31 and 32, marked 8. C., on N.; with five grooves on E. and 1
groove on W. faces; and raise a mound of stone, 2 ft. base, 1% ft. high,
N. of cor. Pits impracticable.
Land, mountainous and mesa.
Soil, stony; 4th rate. No timber.
Mountainous land, 36.10 chs.

N.89° 58’ E. on the secant, through sec. 32.

Over level mesa.

Road, bears N. and S.

Edge of mesa, bears N. W.and 8.; descend abruptly 50 ft. Difference
between measurements of 40.00 chs., by two sets of chainmen, is 14
1ks.; position of middle point

By 1st set, 40.07 chs.
By 2nd set, 39.93 chs.; the mean of which is

S. 1.19 ft. from the secant, falls on a boulder,8x6x3 ft.above ground,
on which

I cut a cross (Xx) at the exact corner point, for standard } sec. cor.,
marked S.C.%on N. side of cross; and raise a mound of stone,2 ft.
base, 1} ft. high, N. of cor. Pits impracticable.

Enter scattering cottonwood timber, bears N.W. and 8. E. ; descend 80 ft. to

Left bank of Cow Creek, 20 lks. wide, course N. W.; banks, 10 ft. high;
water, pure and cold, 2 ft. deep; swift current over rock bottom.

Leave-scattering cottonwood timber, bears N. W. and 8. E.; begin steep
ascent over stony ground, sloping S. W. .

Top of granite ridge 230 ft. above Cow Creek, bears N. W. and 8. E.

Difference between measurements of 80.00 chs., by two sets of chainmen
is 16 lks. ; position of middle point

By 1st set, 79.92 chs.
By 2nd set, 80.08 chs, ; the mean of which is

S. 2.04 ft. from the secant,

Set a granite stone, 15)X8x6 ins., 10 ins. in the ground, for standard cor.
of secs. 32 and 33, marked S.C.,onN.; with 4 grooves on E. and 2

ooves on W. faces; and raise a mound of stone, 2 ft. base, 14 ft. high,
.of cor. Pits impracticable. :

Land, mountainous and level.

Soil, atony ; 4th rate.

Timber, scattering cottonwood.

Mountainous land, 47.80 chains. August 26, 1890.

At the corner last described (i. e.) the standard cor. of secs. 32 and 33, I
observe Polaris at eastern elomgation, August 26, at 9® 5™ p. m. by my
watch, which is 3 minutes fast of local mean time; and mark the direc-
tion thus determined by a tack driven in a wooden plug set firmly in
the ground, five chains north of my station.

August 27, 1890: At 6 a. m., I lay off the azimuth of Polaris, 1° 50’ to
the west; and mark the TRUE MERIDIAN thus determined by a cross on
a stone firmly set in the ground, west of the point marked last night.
I measure the angle between the true meridian and the signal erected
at the standard cor. of s‘;acsl. 3%Iand 33, Tp. 13 N,, R. 21 E., as follows:

1. 89 57 00
2. 89 56 30
3. 89 57 00

Mean, 89 56 50 therefore

. The observed bearing is N. 89 56 50 W.

The true bearing is  N. 89 57 20.9 W.; and thedifference, 0'31/(closely),

* Lt this point, the secant inurucuAtl;c”t«mdard,: see Plate II, figs. 1 and 2.
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Chains.| is the deviation of the standard parallel south of the true latitnde

curve; therefore, this corner is 4.80 ft. south of its truc place on the
" parallel of latitude passing through the signal.

I will correct the line east of this corner and return to the true latitude
curve, at the corner of Tps. 13 N., Rs. 22 and 23 E. The nat. tan. of the
angle subtended by 4.80 feet at a distance of 4 miles, will be 4.80 ft.
divided by 4 miles (expressed in feet) and the ang]e itself will be 0/ 47/;
which added to the deviation of the secant, 0/ 31", determined by obser-
vation, gives 1’ 18 for the total deflection of the secant to make the
curve of the parallel attain the Tp. cor.*

The new reference line thus determined, will be called the correction secant.
The bearings of said ‘‘ correction secant ” at successive mile points, will
be those of Table III, corrected by the total deflection (1’ 18''); while
:‘hﬁ offsets will remain unchanged. The corrected bearings will be as

ollows:

At corner of secs. 32 & 33.; secs. 33 & 34.; secs. 34 & 35.; secs. 35 & 36.

Corrected bearings: N.89° 58’ E.; N, 89° 59’ E.; East; 8.89° 59’ E.

N.89° 58’ E. on the secant, through sec. 33.
Over rough barren ground.

8.40 | Begin steep descent, over stony ground, sloping N. E. )
26.00 | Foot of descent, about 250 ft. below top of ridge, bears N. W.and 8. E.
Spring of pure water, 2 ft. deep, bears S., 4 chs. dist.; thence, over roll-
36.10 ing land.

Spring branch, 2 lks. wide, course N.E.; sinks in the ground within 20
chs

Difference between measurements of 40.00 chs., by two sets of chainmen

is 12 1ks; position of middle point
By 1st set, 39.94 chs. ) -
By 2nd set, 40.06 chs. ; the mean of which is |

40.00 | S. 2.55 ft. from the secant,

Set a granite stone, 15X8x8 ins., 10 ins. in the ground, for standard }
sec. cor., marked S. C. } on N. face; and raise a mound of stone, 2
ft. base, 1} ft. high, N. of cor. Pits impracticable.

Difference between measurements of 80.00 chs., by two sets of chainmen,
is 8 1ks. ; position of middle point

By 1st set, 80.04 chs.
By 2nd set, 79.96 chs.; the mean of which is

80.00 | S. 2.72 ft. from the secant,

Set a granite stone, 21X8Xx4 ins., 16 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; dig pits, 241812 ins., crosswise on each line. E. and W.,
8 ft., and N. of stone, 7 ft. dist.; and raise a mound of earth, 4 ft.
base, 2 ft. high, N. of cor.

Land, mountainous, and rolling.

Soil, stony; 4th rate.

No timber.

Mountainous land, 27.00 chs.

N. 89° 59’ E., on the secant, through sec. 34.

Over gently rolling land. .

Difference between measurements of 40.00 chs., by two sets of chainmen,
i8 6 lks.; position of middle point

By 1st set, 39.97 chs.
By 2nd set, 40.03 chs.; the mean of which is

40.00 | S. 2.55 ft. from the secant,

Set a sandstone, 19X7 x5 ins., 15 ins. in the ground, for standard % sec.
cor., marked S. C. $ on N. face; dig pits, 18x18x12 ins., E. and W.
of stone, 3 ft. dist.; and raise a mound of earth, 3} ft. base, 1} ft.
high, N. of cor. .
*This method for correcting a standard parallel may be employed when the deviation does not

exceed one minute of arc; but, if greater error is discovered, the corners already set will be corrected .

a8 far back on the line as the stated limit of deviation (1’), is exceeded.
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Chains.

8.10

40.00

40.00

Difference between measurements of 80.00 chs., by two sets of chainmen,

i8 10 1ks.; position of middle point
By 1st set, 80.05 chs.
By 2nd set, 79.95 chs.; the mean of which is

8. 2,04 ft. from the secant,

Set a sandstone, 24 X7X5 ins., 18 ins.in the ground, for standard cor. of
secs. 34 and 35, marked 8. C.,on N.; with 2 grooves on E. and 4 grooves
on W. faces; and raise a mound of stone, 2 ft. base, 13 ft. high, N. of
cor. Pitsimpracticable.

Land, gently rolling.

Soil, stony; 4th rate.

No timber.

East, on the secant, throngh sec. 35.

Over rolling, stony ground.

Creek 10 1ks. wide, in ravine 20 ft. deep, course N. E.

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 8 1ks. ; position of middle point

By 1st set, 39.96 chs.
By 2nd set, 40.04 chs.; the mean of which is

8. 1.19 1t. from the secant,

Set a sandstone. 15X8x5 ins., 10 ins.in the ground, for standard } sec.
cor., marked S.C.}, on N. face; and raise a mound of stone, 2 ft. base,
14 ft. high, N. of cor. * Pits impracticable. N

Difference between measurements of 80.00 chs., by two sets of chainmen,

I is 6 1ks.; position of middle point is

| By 1st set, 80.03 chs.

By 2nd set, 79.97 chs.; the mean of which is:

Set a sandstone, 16 X8 6 ins., 11 ins. in the ground, for standard cor. of
secs. 35 and 36, marked 8. C.,on N., with 1 groove on E. and 5 grooves
on W. faces; and raise a mound of stone, 2 ft. base, 1} ft. high, N. of
cor. Pits impracticable.

Land, gently rolling.

Soil, stony ; 4th rate.

No timber.

8.89° 59’ E. on the secant, S. of sec. 36.

Over gently rolling land.

Difference of measurements of 40.00 chs., by two sets of chainmen, is 10
1ks.; position of middle point

hy 1st set, 39.95 chs.

By 2nd set, 40.05 chs.; the mean of which is

N. 1.53 ft. from the secant,

Set a sandstone, 17 x84 ins., 11 ins. in the ground, for standard } sec.
cor. marked 8.C.%, on N. face; dig pits, 18 x8x12 ins., E. and W, of
sit;‘one, 3 ft. dist.; and raise a mound of earth, 3} 1t. base, 1} ft. high, N.
of cor. :

Difference of measurements of 80,00 chs., by two sets of chainmen, is 6
1ks. ; position of middle point

By 1st set, 80.03 chs.
By 2nd set, 79.97 chs.; the mean of which is

N. 3.39 ft. from the secant,

Set a sandstone, 20 X8 X5 ins., 15 ins. in the ground, for standard cor. of
Tps. 13 N., Rs. 22 and 23 E., marked

S.C.,13N.on N,,

23 E.on E., and

22 E. on W. faces; with 6 grooves on N, E., and W. faces; dig pits
830x24x12 ins., crosswise on each line, E. and W., 4 ft.,and N.
of stone, 8 ft.dist.; and raise a mound of earth, 5 ft base, 24 ft.
high, N.of cor.

Land, gently rolling.

Soil, stony ; 4th rate.

No timber.

NoTeE.—This day I discharge John Short, chainman, to whom I adminis-
ter the proper final oath. I employ Lewis Link to perform the duties of
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Chains. 1 chainman, and administer to him the reqmred preliminaryoath. Noperson
authorized to administer oaths, other than myself, is available w1thout
great delay and expense. (See pa.ges 64 and 65.)
RicHARD ROODS,
U. 8. Deputy Surveyor.

August 27, 1890.

[These specimen field notes of the survey of the third standard parallel north will
be continued through range 23 east, to illustrate the method by offsets from a tan-
gent to the latitude curve at a townshxp corner; se¢ ‘‘ Tangent Method,” page 124,
and Plate II, fig.3.]

Third Standard Parallel North, through Range 23 East.

Chains.| Survey commenced August 27, 1880, and executed with a W. and L. E.
Gurley light mountain transm No.—, the horizontal limb being pro-
vided with two opposite verniers readmg to 30" of arc.

At the standard corner of townships 13 north, ranges 22 and 23 east, in
latitude 45° 34'.5 N., longitude 107° 39’ W at 9, 00™, p. m. by my
watch, which is 2m, fast of local mean time, I observe Polaris at east-
ern elonga.tmn, in accordance with instructions in the Manual,* and
mark the line thus determined, by a tack driven in a wooden p!ug set
in the ground five chains north of my station.

August 28, 1890: At 6 a. m., I tarn off the azimuth of Polaris, 1° 50’ to
the wesﬁ and mark the TRUE MERIDIAN thus determined by cutting
a mark on a stone firmly set in the ground, west of the mark estal-
lished last night; the magnetic bearing of said true meridian isN. 18>
08’ W., which reduced by the table on page 100 of the manual, gives
the mean magnetic declination 18° 04' east.t

Ilay off from the true meridian, an angle of 90°, from north to east, and |.
run

East on the tangent, 8. { of sec.31.

Over level prairie.

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 4 1ks. ; position of middle point

By 1st set, 40.02 chs.
By 2nd set, 39.98 chs. ; the mean of which is

40.00 | §N. 0.17 ft from the tangent,

Set a sandstone, 15X9X6 ins., 10 ins. im the ground, for standard }
sec. cor., marked 8. C. {, on N. face; dig pits, 18x18x12 ins., E. and
W. of stone,3 ft. dist.; and raise a 'mound of earth, 3% ft. b.we, 11} ft.
high, N. of cor.

50.00 | Leave prairie, enter heavy oak timber, bears N. and S.

68.44 | An oak, 29 ins. diam., on line, I mark with 2 notches on E. and W.sides.

Difference between measurements of 80. chs., by two sets of chainmen,
is 8 1ks.; position of middle point

By 1st set, ¥9.96 chs.
By 2nd set, 80.04 chs. ; the mean of which is
80.00 | N. 0.68 ft. from the tangent,
An oak, 32 ins. diam., for standard cor. of secs. 31 and 32, I mark
8.C.,T.13N.,,R.23E.on N,,
S.32 on E, and
§.31 on W. sides; with 5 notches on E. and 1 notch on W. sxdes H
from which
An oak, 28 ins. diam., bears N.314° E., 18 1lks. dist., marked T. 13
N., R. 23 E, 8.32,B.T.
An oa.k 13 ins. dlam bea.rs N.743°¢ W, 24 lks. dist., marked T. 13
N, R 23 E. ,S.31, B.T.

* See page 105.

t Sce footnote, page 1086.

1'I'he tangent leav es the parallel as soon as started, and will always lie south of the sec. bdy., not ou
it. See Plate III, fig.3

§ The form ﬂg.:en ahove will always be employed for stating the dist. between the tan.and the oor. 3
the word ‘‘ offset "’ will not be used for such purpose. See page 124.
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7.10
18.30

40. 00

75. 80
6. 00
9. 60

=1 =3

Chains.

Land, level.

Soil, gravelly loam; 3rd rate.

Timber, oak, with some beech and whito ash.
Heavily timbered land, 30.00 chs.

S.89° 59 E. on the tangent, 8. of sec. 32.

Over level ground, through heavy oak timber.

An oak, 14 ins. diam., on line, I mark with 2 notches, on E. and W. sides.

Difference between measurements of 40.00 chs., by two sets of chainmen, |
i8 6 1ks. ; position of middle point

By 1st set, 40.03 chs.
By 2d set, 39.97 chs. ; the mean of which is

N. 1.53 ft.” from the tangent,

Set an oak post, 3 ft. long, 3 in. 8q., 24 ins. in the gronnd, for standard %
sec. cor., marked ' -

S.C,, 1 S. on N. face.; from which .
Ans oalﬁ, a“? ins. dia., bears N. 214° E., 87 lks. dist., marked 8. C. }
., B. T.
A white ash, 16 ins. diam., bears N. 69° W., 41 lks. dist., marked
S.C.18,B.T.

Leave heavy oak timber, enter prairie land, bears N. W. and 8. E.

Spring of pure water, 3 ft. deep, bears N. 7 chs. dist.

Difference between measurements of 80.00 chs., by two sets of chainmen,
is 8 1ks.; position of middle point

By 18t set, 79.96 chs.
By 2nd set, 80.04 chs.; the mean of which is

N. 2.72 1t. from the tangent,

Set a sandstone, 1965 ins., 15 ins. in the ground, for standard cor. of
secs. 32 and 33, marked 8. C.,on N.; with 4 grooves on E. and 2 grooves
on W. faces; dig pits, 24 x18X 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.

Land, level and gently rolling.

Soil, sandy loam; 2nd rate.

Timber, oak, with some ash and beech.

Heavily timbered land, 56.00 chs.

. N. 6.11 ft. from the tangent,

S. 89° 58’ E. on the tangent, 8. of sec. 33.

Over broken, stony ground.

Spring branch, pure water, 3 1ks, wide, course 8. E.

Clear Creek, 12 1ks. wide, course N. E.

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 12 1ks.; position of middle point

By 1st set, 40.06 chs.
By 2nd set, 39.94 chs.; the mean of which is

N. 4.24 ft. from the tangent,

Set a sandstone, 17X7X5 ins., 12 ins. in the ground, for standard } sec.
cor., marked 8. C.#, on N. face; and raise a mound of stone, 2 ft. base,
13 ft. high, N. of cor. Pits impracticable.

Clear Creek, 15 lks. wide, 1 ft. deep, course S. E.

Begin very steep ascent, bears N. W. and 8. E.

Top of ridge, 70 ft. above Clear Creek, bears N. W. and 8. E.

Difference between measurements of 80.00 chs., by two sets of chainmen,
is 18 lks.; position of middle point

By 1st set, 79.91 chs. .
By 2nd set, 80.09 chs. ; the mean of which is

Set a granite stone, 20X6x 6 ins., 15 ins. in the ground, for standard cor. of
secs. 33 and 34, marked 8. C. on N., with three grooves on E. and W,
faces; and raise a mound of stone]2 ft, base, 1 ft. high, N. of cor. Pits
impracticable. .

* Table V. In lat. 450 3.5, offset at 3 miles, is' 5.994[(6.20 — 5.99) X 0°.575] = 6.11 ft.; and 2"1—121 53
ft., the required offset a 13 miles from the tangential point. See rules, and table, page 126.
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Chains.

Land, broken and hilly.
Soil, gravelly; 3rd and 4th rate. No timber.

75.40
7.0

79.10

S.89° 57’ E. on the tangent, S. of sec. 34.

Descend east side of ridge, over rocky ground.

Foot of descent bears N. and S.; thence, over rolling ground.

Rock Creek, 20 1ks. wide; rapid current over stony bottom; clear water,
2 ft. deep; banks, 4 ft. high; course S. This creek is the outlet of Cat-
fish.Lake, 4 chs. .

East end of Catfish Lake, bears N., 10 chs. dist.

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 20 lks.; position of middle point .

By 1st set, 40.10 chs.
By 2nd set, 39.90 chs.; the mean of which is

N. 8.32 ft. from the tangent, .

Jet a sandstone, 15x8x 6 ins., 10 ins. in the ground, for standard % sec.
cor., marked 8. C. } on N. face; and raise a mound of stone, 2 ft. base,
13 ft. high, N. of cor. Pits impracticable.

Begin descent from upland to bottom land, bears N. and 8. E.

Foot of descent, 20ft. below upland. bears N. and S. E.; enter cottonwood
timber.

A cottonwood,* 15 ins, in diam., on line, I mark with 2 notches on E.
and W. sides.

Difference bet ween measurements of 80.00 chs., by two sets of chainmen,
is 12 lks.; position of middle point

By 1s} set, 79.94 chs.
By 2nd set, 80.06 chs.; the mean of which is

N. 10.86 ft. from the tangent,

A cottonwood, 18 ins. diam., for Standard Cor. of Secs. 34 and 35, I mark

~8.C,T.13N,,R. 23 E.onN,,
S.35 on E., and
S. 34 on W. sides; from which
A cottpnwood, 13 ins. diam., bears N. 753° E., 72 1ks. dist., marked
T.13N.,,R. 23 E., 8. 35, B. T.
A cottonwood, 12 ins. diam., bears N. 12§° W, 14 1ks. dist., marked
T.13N.,,R. 23 E., 8. 34,B.T.

Land, rolling and level.

Soil, stony and alluvial; 3rd and 1st rate.

Timber, cottonwood, with some sycamore.

11.21

S. 89° 56°' E. onthe tangent, S. of sec. 35.

Thron~h cottonwood timber.

At 11.40 chs.t intersect right bank of Turtle River, course S. E. At this
point, the distance between the tangent and standard, is 11.65 feet, or
18 1ks., nearly; the bank of the stream bears about N. 474° W.; there-
fore, N. 474° W., 26 lks., determines the point for the meander cor. at

On the standard parallel, where I

Set a cedar post, 3 ft. long, 4 ins. 8q., 24 ins. in the ground, for meander
cor. on 8. bdy. sec. 35, marked

S.C.,,T.13N. on N,,

M.C.; on E.and

R.23 E., 8.35 on W. faces; from which

A sycamore, 34 ins. diam., bearsN. 813¢ W., 22 lks. dist., marked
8.C,M.C, T.13N.,, R.23E,, 8. 35, B. T.

A cottonwood, 15 ins. diam., bears N. 541° W., 34 1ks. dist., marked.
S.C,M.C, T.13N,, R.23 E,, 8. 35, B. T.

Turtle River is a turbid stream, with muddy banks 3 to 5 ft. high; water,
4 to0 10 ft. deep; sluggish current, over mud bottorn. To determine the
distance across the river, I set a flag on line,} on the left bank; then
measure a base line, S. 0° 04’ W., 6.00 chs., to a point, from which

'Q

* This tree is supposed to stand on the standard parallel; which is nearly 11 ft. N. of the tangent.
Great care will be taken to note topography on the true line:

13ee Plate IL, fig. 4. In actual practice the diagram will be placed in the field notes; for these
spte&i::en notes it is more convenient to place the diagram on a plate,

the

tline, a8 & matter of course,
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i Chains.l

15.77

40.00

the flag bears N. 37° 31’ E. Therefore, tan. 37° 30’ X basc, or 0.767X
6. 00—=4.60 chs., the distance across; which, added to 11.40 chs., makes
16.00 chs., measured on the tangent, to left bank of river. At the
point thus determined, the distance between the tangent and standard,
is 11.97 ft. or 18 lks. nearly; the ‘bank bears about N. 52° W.; there-
fore, N. 52° W, 29 1ks., determines the point for the meander cor. at
On the standard parallel, where I
Set a cedar post, 3 ft. long, 4 ins. 8q., 24 ins. in the ground, for meander
cor. on 8. bdy. sec. 35, marked
S.C., T.13N.on N,
M.C.on W., and
R.23 E., S.35; on E. faces, from which
A cottonwood, 19 ins. diam., bears N. 40° E., 36 lks. dist., marked
S.C,M.C,,T.13N.,R.23E., 8.35, B.T.
A sycamore, 34 ins. (iiam., bears N. 513° W., 28 1lks, dist., marked
S.C,M.C,T.13N,R.23C.,8.35, B.T. |
Enter heavy sycamore and cottonwood timber.
Ditference between measurements of 40.00 chs., by two sets of chainmen
is 6 1ks, ; position of middle point
By 1st set, 40.03 chs.
By 2nd set, 39.97 chs.; the mean of which is
N. 13.75 ft. from the tangent,
Sect a cedar post, 3 ft. long, 4 ins. 8q., 24 ins. in the ground, for standard
1 sec. cor. marked, 8. C., 1 8., on N. face; from which
A Ssyéamosre, 28 ins. diam., bears N. 143° K., 27 lks. dist., marked
.C.,+8,B.T.
A cottonwo’od, 14 ins. diam., bears N.743° W., 42 lks. dist., marked
S.C,18.,B.T. :
Sycamore Creek, 10 1ks. wide, course S.10° W.
Leave heavy sycamore and cottonwood timber ; enter meadow land, bears
N.10° E. and 8.10° W. i
Difference between measurements of 80.00 chs., by two sets of chainmen,
is 4 1ks. ; position of middle point
By 1st set, 79.98 chs.
By 2d set, 80.02 chs.; the mean of which is

i N. 16.97 ft. from the tangent,

Set a cedar post, 3 ft. long, 4 ins.sq.,24 ins., in the ground, for standard
cor. of secs. 35 and 36, marked
S.C.,T.13N.,R.23 E. on N.
S.36 on E., and
S. 35 on W. faces; with 1 groove on E.and 5 grooves on W, faces;
dig pits, 24x18x12 ins., E. and W., 3 ft., and N. of post, 7 ft.
dist.; and raise a mound of earth, 4 ft. base, 2 ft. high, N. of cor,
Land, level.
Soil, alluvial; 1st rate.
Timber, sycamore and cottonwood.
Heavily timbered land, 52.23 chs.

40.00

42.00
71.50

S. 89° 56’ E. on the tangent, S. of see. 36.

Over meadow land.

Difference between the measurements of 40.00 chs., by the two sets of
chainmen, is 4 1ks. ; position of middle point

By 1st set, 40.02 chs.
By 2nd set, 39.98 chs.; the mean of which is

N. 20.54 ft. from the tangent,

Set a sandstone, 19 X7 x5 ins., 15 ins. in the ground, for standard }-sec.
cor. marked 8. C. } on N. face; dig pits, 18 X18X12 ins., E. and W. of
;f,outg, 3 ft. dist.; and raise a mound of earth, 3} ft. base, 14 ft. high,

. of cor.

Leave meadow land, bears N. 10° E. and 8.; begin ascent of ridge.

Top of granite ridge 300 ft. above meadow, bears N. and S.

Ditference between measurements of 80.00 chs., by two sets of chainmen
i8 22 1ks. ; position of middle point

By 1st set, 79.89 chs.
By 2nd set, 80.11 chs. ; the mean of which is
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80.00 | N. 24.44 ft. from the tangent,
Set a granite stone, 22x7x5 ins., 17 ins. in the ground, for standard cor.
of I'p. 13 N., Rs. 23 and 24 E., marked 8. C., on N.; with 6 grooves on
N., E., and W. faces; and raise a mound of stone, 2 ft. base, 1} ft.
high, N. of cor. Pits impracticable,
August 28, 1890.

For the purpose of illustration, these specimen field notes of the survey of the
third standard parallel north, will be continued through range 24 east; assuming that
the survey has been executed with a solar compass or a transit with solar attachment.

Third Standard Parallel North, through Range 24 East.

Chains.| Survey commenced August 28, 1890, and executed with a ligcht mountain
transit with solar attachment, No. —, made by W. & L. E. Gurley.
The horizontal limb is provided with two opposite verniers, reading
to 30’ of arc, which is also the least count of the verniers of the lati-
tude and declination arcs.

I begin at the Standard Corner of Townships 13 North, Ranges 23 and 24
East, which I established August 28, 1890.* Latitude 45° 34’.5 N.,
longitude 107° 31’ W.

In order to test the solar apparatus, by comparing the results of observa-
tions on the sun, made during a. m. and p. m. hours, with a true merid-
ian, determined by observations on Polaris, I proceed as follows:

At 4b2u p, m,, local mean time, I set off 45° 34'.5 on the latitude arc; 9°
30".5 N., on the declination arc; and mark the true meridian thus deter-
mined with the solar, by a cross on a stone firmly set in the ground, 5
chs. N. of the instrument.

At 8b 56 1 p. m., by my watch, which is 2m fast of local mean time, I
ohserve Polaris at eastern elongation, in accordance with instructions in
the Manual, and mark the line thus determined, by a tack driven in a
wooden plug set in the ground, 5 chains north of my station.

August 28, 1890.

August 29: At 6 a.m., I lay off the azimuth of Polaris, 1° 49'.5, to the west

and mark the TRUE MERIDIAN thus determined, by cutting a small

“groove in the stone set last evening, on which the true meridian falls
0.2 ins. west of the mark determined by the solar.

At 8" a.m., I set off 45° 34’. 5, on the lat. arc; 9° 16’ N., on the decl. arc,
and mari{ the true meridian determined with the solar, by a cross on
the stone already set 5 chs. N. of my station; this mark falls 0.3 ins.
west of the true meridian established by the Polaris observation.

The solar apparatus, by p. m. and a. m. observations, defines positions for
true meridians, about 0’ 11’ * east, and 0’ 16" * west of the meridian
established by the Polaris observation; therefore, I conclude that the
adjustments of the instrument are satisfactory.

The magnetic bearing of the true meridian, at 8" a.m.,is N.18° 10’ W.; the
angle thus determined, raduced by the table, page 100, gives the mean
mag. decl. 18° 04' east.

From the standard cor. above described, I run
East, on S. bdy. sec. 31.

Over stony ground. ‘

20.40 | Begin descent from ridge, bears N.and 8.

*When the corner at which the survey begins, shall have been established under a prior contract,
the words ‘‘which I established August 28, 1890,” will be omitted: and in describing the corner, the
deputy will write (e. g.), *which is a sandstone, 5X7x5 ins. above ground, firmly set, and marked and
witnessed as described 'by the surveyor general;” in all cases makinﬁ the description agree with'the
facts. The latitude and longitude, to the nearest whole minute, will be supplied by the surveyor
general in his special written instractions and will be marked on the accompanying diagram, at the
point where the survey will begin; and, from the data thus provided, the de%ut,y will determine the
gwfnphical ition of other points, by ap];llication of the rules following Table X, page 135.

tThese angles are too small to measure with ordinary field instruments; but, when the mark is 5chs.
dist., a8 in this case, the angles may be obtained, in seconds of arc, by dividing the fallings, 0.2 and 0.8

ins., by 0.019.



W T—

155

Third Standard Parallel North, through Range 24 Kast—Continued.

Chains.

40. 00

46. 00

56. 00
71.26

Se
28

40.

8

BEES
8 8g388

-3
N
s

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 20 1ks.; position of middle point :
By 1st set, 39.90 chs.
By 2nd set, 40.10 chs. ; the mean of which is
Set a granite stone, 20 X7 x5 ins., 15 ins. in the ground, for standard } seec.
cor., marked 8. C. , on N. face; and raise a mound of stone, 2 ft. base,
1} ft. high, N. of cor. Pits impracticable.
Foot of descent, 320 ft. below top of ridge, bears N. and 8.; thence over
level land.
Enter heavy pine timber, bears N. and S,16° E. .
A pine, 22 ins. diam., on line, I mark with 2 notches on E. and W. sides.
Ditference between measurements of 80.00 chs., by two sets of chainmen,
iis 18 1ks. ; position of middle point
By 1st set, 80.09 chs.
By 2nd set, 79.91 chs.; the mean of which is
Set a granite stone,22X8x6 ins., 17 ins. in the ground, for standard cor.
of secs. 31 and 32, marked 8. C., on N., with 5 grooves on E. and 1 groove
on W. faces; from which
A }l)‘ine, 26 ins. diam., bears N. 22° E,, 15 lks. dist., marked
.13N., R.2¢{ E,, 8.32, B.T.
A pine, 30 ins. diam., bears N.67° W., 21 lks. dist., marked
.13 N., R.24 E., 8.31, B.T.
Land, mountainous and level.
Soil, stony and loam; 2nd and 4th rate.
Timber, pine and some ash.
Mountainous or heavily timbered land, 70.00 chs.

East, on 8. bdy. sec. 32.
Through heavy pine timber.
Creek, 7 1ks. wide in ravine, 9 ft. deep; course S.
Creek, 10 lks. wide in ravine, 12 ft. deep; course 8. 21¢ E.
Difference between measurements of 40.00 chs., by two sets of chainmen,
is 6 1ks.; position of middle point
By 1st set, 40.03 chs.
By 2nd set, 39.97 chs. ; the mean of which is
A pine, 19 ins. diam,, for standard # sec. cor., I mark
8.C.,1 8. on N.side; from which
A gine, 22 ins, diam., bears N. 41° E., 24 1ks. dist., marked
.C.,38.,B.T.
A:é ash, 18 ins. diam., bears N. 47° W, 31 1ks. dist., marked
+18,B.
Leave heavy pine timber, bears N.and S.; beléin steep ascent.
‘Top of bare granite ridge, 200 ft. high, bears N. and S.
Begin descent of E.slope.
Creek, loslks. wide; in ravine 20 ft. deep, 230 ft. below top of ridge;
course S.
Enter heavy pine timber, bears N. and 8. ; thence over level land.
Difference between measurements of 80.00 chs., by two sets of chainmen,
is 8 1ks. ; position of middle point
By 1st set, 79. 96 chs.
By 2nd set, 80.04 chs.; the mean of which is
Set a granite stone, 24 x8x 4 ins., 18 ins. in the ground, for standard cor.
of secs. 32 and 33, marked S. C. on N., with 4 grooves on E. and 2 grooves
on W. faces; from which
A pine, 18 in. diam., bears N. 624° E., 26 lks. dist., marked
.13N,R.24 E,, 8.33,,B. T.
A pine, 28 ins. diam., bears N. 26}° W., 31 lks. dist., marked
T.13N.,R.24 E.,S.32 B. T.
Land, level and mountainous.
Soil, loam and rock; 1st and 4th rate.
Timber, pine.
Mountainous or heavily timbered land, 80.00 chs.
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Third Standard Parallel North, through Range 24 East—Continued.

hains,

4.20
16. 00
22.30

9.32
10. 00
13.80
25.90
36. 00

37.00

38.40

40,00
42,20
42.50
75.20

East, on S. bdy. sec. 33.
Through heavy pine timber, over level land.
Indian trail, bears N.18° W.and S.18° E.
Leave heavy pine timber, bears N.15° W.and S.
Indian trail, bears N. 31° E. and S.31° W.
Difference between measurements of 40.(0 chs., by two sets of chainmen,
is 8 1ks. ; position of middle point
By 1st set, 39.96 chs.
‘By 2nd set, 40.04 chs.; the mean of which is
Set a granite stone, 15 X 8 X 6 ins., 10 ins. in the ground, for standard }
sec. cor., marked 8. C. § on N. face; and raise a mound of stone, 2 ft.
base, 1} ft. high, N. of cor. Pits impracticable.
Leave level land, b%gin ascent of stony ridge, bears N. and 8.
Indian trail, bears N.22 W.and S. 22 E.
lop of ridge, 130 ft. high, bears N. and S.
Begin descent of E.slope.
Foot of descent, enter heavy oak timber on level land, bears N. and S.
Difference between measurements of 80.00 chs., by two sets of chainmen,
is 18 lks. ; position of middle point
By 1st set, 80.09 chs.
By 2nd set, 79.91 chs.; the mean of which is
An oak, 20 ins. diam., for standard cor. of secs. 33 and 34, I mark
8.C.,T.13N.,,R.24 E.on N.,
8.34 on E., and
S.33 on W.sides; from which
An oak, 25 ins. diam., bears N. 71° E., 22 1ks. dist., marked T. 13
N..R.24 E.,8.34,B. T.
An oak, 27 ins. diam., bears N. 184° W.,26 lks. dist., marked T. 13
N,R.24 E,, S.33,B.T.
Land, level and mountainous. .
Soil, stony and gravelly loam; 2nd and 3rd rate.
Timber, pine and oak.
Mountainous or heavily timbered land, 56.00 chs.

August 29, 1890: I set off 9° 12'.5 on the decl. arc; and, at 121 00™ 44s by
my watch, which is 3™ fast of local mean time, observe the sun on the
meridian, and obtain on the lat. arc the reading 45° 35’, which is the
lat., nearly.

East, on S. bdy. sec. 34.

Through heavy ouk timber.

An oak, 28 ins. diam., on line, I mark with 2 notches on E and W. sides.

Leave heavy oak timber, bears N.and S.

Creek, 6 1ks. wide, in ravine 13 ft. deep, course S.

Enter dense aspen thicket, extends N. about 14 chs. and S. about 10 chs,

Leave dense aspen thicket, bears N.22° E. and 8.22° W.

At 38.40 chs., right bank of shallow stream.

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 14 1ks. ; position of middle point

By 1st set, 39.93 chs.
By 2nd set, 40.07 chs. ; the mean of which, 40.00 chs., falls in stream

with quicksand bottom; therefore, I perpetuate the corner on :

solid ground, as follows:
Set a granite stone, 15X 9X6 ins., 10 ins. in the ground, for witness cor. to
standard } sec. cor., marked W.C., S.C.}, on N. face; from which
Alb asg)eél, 4Sin%. diam., bears N.88}° W.,102 lks. dist., marked W.
,8.C.28,B.T.
An aspen, 3 inls;. diam., bears N. 55° W., 110 Iks. dis., marked W. C.

.C. 38, .

Right bank of shallow stream; bank 1 ft. high; clear water, 2 to 6 ins.
eep; gentle current, over quicksand bottom; course S, 170 W.

Point for } sec. cor falls in stream.

Leave shallow stream; bank, 2 ft. high, bears 8. 17° W,

Leave level land, beﬁl;n ascent of ridge, hears N. and S.

Top of ridge, 250 ft. high, bears N. and S.
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Third Standard Parallel North, through Range 24 East—Continuned.
Chains.| Difference between measurements of 80.00 chs., by two sets of chainmen,
is 20 lks.; position of middle point
By 1st set, 79.90 chs.
By 2nd set, 80.10 chs.; the mean of which is
80.00 | Seta granite stone, 16 X8 X6 ins., 11 ins. in the ground, for standard cor. of
secs. 34 and 35, marked 8. C.on N., with 2 grooves on E. and 4 grooves
on W. faces; and raise a mound of stone, 2 ft. high, 1§ ft. high, N. of
cor. Pits impracticable.
At this cor. I erect a signal for a test sight from some point to the east.
Land, mountainous and level.
Soil, stony and sandy; 3rd and 4th rate.
Timber, oak, pine, and young aspen.
Mountainous or heavily timbered land, or 1and covered with dense under-
growth, 47.60 chs.
East, on 8. bdy. sec. 35.
Over stony ground.
2.50 | Begin descent.
36.00 | Foot of descent, 280 ft. below top of ridge, bearsN. 15° E, and 8. 15° W,
36.50 | Creek, };2 lks. wide, in ravine 40 ft. deep, course N. 15° E.; begin steep
ascent.
Difference between measurements of 40.00 chs., by two sets of chainmen,
is 18 1ks. ; position of middle point
By 1st set, 40.09 chs.
By 2nd set, 39.91 chs; the mean of which is
40.00 | Falls on a boulder, 7X6Xx4 ft. above ground:
I cut a cross (X) at the exact cor. point for standard # sec. cor., mark
8. C., 1, on the N.side; and raise a mound of stone, 2 ft. base, 14 ft.
. high, N. of cor. Pits impracticable. i
45.80 | Top of ridge, 160 ft. above ravine, bears N. 15° E. and 8.15° W,
49:90 | Begin descent of E. sloFo.
59.50 | Foot of descent, 140 below top of ridge, bears N. 15° E. and 8. 15° W.;
thence over level ground. '
Difference between measurements of 80.00 chs., by two sets of chainmen,
is 16 lks.; position of middle point
By 1st set, 79.92 chs.
By 2nd set, 80.08 chs.; the mean of which is
80.00 | Seta granite stone, 15X 7X6 ins., 10 ins. in the ground, for standard cor.
of secs. 35 and 36, marked 8. C., on N., with 1 grooveon k. and 5 grooves
on W. faces; and raise a mound of stone, 2 ft. base, 1§ ft. high, N. of
cor. Pits impracticable.
Land, mountainous and level.
Soil stony; 3rd and 4th rate.
No timber.
Mountainous land, 59.50 chs.
East, on 8. bdy. sec. 36.
+| Ascend over rough, stony ground.
4.80 | Top of ridge, 50 ft. high, bears N. and 8.
10.00 | Begin descent of E. slope.
16.50 | Enter dense aspen thicket, extends N.and 8., about 15 chs.
20.00 | Foot of descent, about 50 ft. below top of ridge, bears N.and S.; thence
over level land.
26.00 | Leave dense aspen thicket, bears N. and S.
Difference between measurements of 40.00 chs., by two sets of chainmen,
is 14 1ks.; position of middle point
By 1st set, 40.07 chs.
By 2nd set, 39.93 chs.; the mean of which is
l 40.00 { Deposit a marked stone, 12 ins. in the ground, for standard } sec. cor.;
i £g pits, 18 X18x12 ins., E. and W. of cor., 4 ft. dist.; and raise a
i mound of sarth, 3} ft. base, 13 ft. high, over deposit.
In E. pit drive a cedar stake, 2 ft. long, 2 ins. 8q., 12 ins. in the ground,
] marked } 8. on N. face.
| 41,50

Enter dense willow and cottonwood undergrowth, extends N., 12, and 8.,

8 chs.
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Third Standard Parallel North, through Range 24 East—Concluded.

Chains.
56. 00
61.00
72.00
78.10

Leave dense undergrowth, bears N. and 8.
Enter dense cottonwood brush, extends N. and 8.,9 to 14 chs.
Leave dense cottonwoed brush, bears N. and 8.

Creek, 8 1ks. wide, in ravine 20 ft. deep, course N. 35° E.; ascend.
Difference between measurements of 80.00 chs., by two sets of chainmen,
is 12 lks.; position of middle point ’

By 18t set, 79.94 chs.
By 2nd set, 80.06 chs.; the mean of which is
8et a granite stone, 20 x6x5 ins., 15 ins. in the ground, for standard cor.
of Tps. 13 N., Rs. 24 and 25 E., marked 8. C., on N., with 6 grooves on
N,, E., and W. faces; dig pits, 30x24x12 ins., crosswise on each line,
E. and W,, 4 ft., and N. of stone, 8 ft. dist.; and raise a mound of
earth, 5 ft. base, 24 ft. high, N. of cor,
This cor. is about 40 ft. above bottom of ravine.
Land, mountainous and level.
Soil, stony and sandy loam; 2nd and 4th rates.
Timber, small aspens; cottonwood and willow undergrowth.
Mountainous land, or land covered with dense undergrowth, 51.50 chs.

August 29, 1890: I set up the instrument at the last described Tp. cor. and
immediately after sunset, at 6t 39™ P m., 1. m. t., direct the telescope to
the signal established at the cor. of secs. 34 and 35, and note the read-
ings of the horizg)nt,a.l lignb, as followa -

Vernier A, 3 47 30
Vernier B, 3 47 00 !

Mean, 3 47 15

At 72 13" p. m., I unclamp the vernier plate, observe Polaris in nccord-
ance wit% instructions in the manual, and mark the direction thus deter-
mined by a tack driven in a wooden plug firmly set in the ground, 5
chs. north of the corner. The readings of the horizontal limb at the
instant of obsegvatéon are as follows:

Vernier A, 92 07 40
Vernier B, 92 07 30

Mean, 92 07 35
I1st mean, 3 47 15

Angle, 88 20 20

h. m.
Astron. 1. m. t. of obs., Aung. 29...............5...... ceeeeees 7 13.0
. m.

U. C. Polaris, Aug. 15. .....ccoiiimernnennns 15 40.1
Red.to Aug. 28...ccceneniiiiiie e 51.0
U. C. Polaris, Aug.28.......c...ciiumunannns 14 49.1 14 49.1
Hour angle of Polaris at ob8.......ccceeevemanaeacncnaaaaan. 16 23.9
Subtract from . ..o ool iiiiieiei e cieceaaaes 23 56.1

Time argument for Table ITT. .. .....cociiiiiiiienanneeee T 32,2
Azimuth of Polarisat obs ................. 1° 39’ 00" E.
Add aboveangle ..........ccoeeeemiaaaa... 88 20 20
The observed bearing of signal is.......... N.89 59 20 W.
The true bearing i8 . .ccoeeeeceeeaacaanaas N.89 59 07T W.

The difference .......ccceeeeccunecacan. 0 00 13 is the de-

viation of the last two miles of the standard parallel, north of
east; which, being less than the probable errors of observation,
I deem the standard parallel satisfactorily established.

August 29, 1890.
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‘GENERAL DESCRIPTION,

Through ranges 21 and 22 this line runs across low monntain ridges and streams
having a northeasterly trend, while low level prairies are traversed through ranges
22 and 23, and low-timbered rid§es with a northerly trend in range 24.

The land south o#¥he line is of a mountainous and broken character, well watered
ard containing large groves of pine, oak, and fir timber of a fair quality, while that
to the north consists of rolling prairie and meadow land, which should be subdivided.

RICHARD Roobs,
U. 8. Deputy Surveyor.

FINAL OATHS OF DEPUTY SURVEYORS AND THEIR ASSISTANTS.

LIST OF NAMES.

A list of the names of the individuals employed by Richard Roods, U. 8. deputy
surveyor, to assist in running, measuring, and marking the lines and corners
described in the foregoing field notes of the survey of the Third Standard Parallel
North, through Ranges Nos. 21, 22, 23, and 24 East of the Principal Base and Meridian
in the State of Montana, showing the respective capacities in which they acted.

3635 1 30 L0 c 2

JOHN SHORT..........

ELI MARKER ......

WrLLiaM TALLY

LEWIS LINK.cuit iii ittt icccceiaaaaecaancnns e eeeaaaeececaneaeaaaann

HENRY CLAY . ... .ociiiiiiniiiiiiiaans jooeeen e st ceaereoaens Moundman.
WILLIAM STONE . .- e o ccecananan cacaaaanacacccaacaaaecceecnoecacecaneans Moundman,
[03: 703 : Te5 S < /.8 13 Axman.
- 07 ¥ G ] .5 7 P Axman.
JAMES BANNER - cuvcaaancaie ittt tiaiaiiiceeeceeccmone canans Flagman

FINAL OATHS OF ASSISTANTS.

I hereby certify that I assisted Richard Roods, United States deputy sarveyor, in
surveying all those g;rts or portions of the Third Standard Parallel North, through
Ranges Nos. 21 and 22 East of the Principal Base and Meridian in the State of Mon-
tana, which are represented in the foregoin;‘;l field notes as having been surveyed by
him and under his direction; and that said survey has been in all respects, to the
best of our knowledge and belief, well and faithfully surveyed, and the corner
monuments established according to the instructions furnished by the United States.
sarveyor general for Montana.

JoHN SHORT, Chainman.

Subscribed and sworn to before me this 27th day of August, 1890.
RIcHARD ROODS,
U. 8. Deputy Surveyor.

We hereby certify that we assisted Richard Roods, United States deputy surveyor,
in surveying all those parts or portions of the Third Standard Parallel North, through
Ranges. Nos. 21, 22, 23, and 24 East of the Principal Base and Meridian in the State of
Montana, which are represented in the foregoing field notes as having been surveyed
by him and under his direction; and that said sarvey has been in all respects, to the
best of our knowledge and belief, well and faithfully surveyed, and the corner mon-
uments established according to the instructions furnished by the United States
surveyor general for Montana.

PETER LONG, Chainman.

ErL1 MARKER, Chainman.
‘WiLLiAM TaLLY, Chainman.
HENRY CLAY, Moundman.
‘WILLIAM STONE, Moundman.
GEORGE SHARP, Axman.
ApaM DuLL, Azman.

JAMES BANNER, Flagman.

Subscribed and sworn to before me this first day of September, 1890.
[sEAL.] WILLIAM MARTIN, Notary Public.
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. Ihereby certify that I assisted Richard Roods, United States deputy surveyor, in
surveying all those parts or portions of the Third Standard Parallel North, through
Ranges Nos. 23 and 24 East of the Principal Base and Meridian in the State of Mon-
tana, which are represented in the foregoing field notes, as having been surveyed by
him and under his direction; and that said survey has been in all respects, to the
best of our knowledge and belief, well and faithfully surveyed, and the corner
monuments established according to the instructions furnished g the United States
surveyor general for Montana.

LeEWwIs LINK. Chainman.

Subscribed and sworn to before me, this first day of September, 1890,
[SEAL.] WiLLiaAM MARTIN,
Notary Public.

FINAL OATH OF UNITED STATES DEPUTY SURVEYOR.

I, Richard Roods, United States deputy surveyor, do solemnly swear that in pur-
suance of a contract received from A—— B——, United Statessurveyor general for Mon-
tana, bearing date of the tenth day of July, 1889, I have well, faithfully, and truly,
in mi own proper person, and in strict conformity with the instructions furnished
by the United States surveyor general for Montana, the Manual of Surveying
Instructions, and the laws of the United States, surveyed all those parts or portions
of the Third Standard Parallel North through Ranges Nos. 21, 22, 23 and 24 East of the
Principal Base and Meridian in the State of Montana, which are represented in the
foregoing field notes as having been surveyed by me and under my direction; and I
do further solemnly swear that all the corners of said surveys have been established
and perpetuated in strict accordance with the Manual of Surveying Instructions
and the special instructions of the United States surveyor general for Montana, and
in the specific manner described in the field notes, and that the foregoing are the
original field notes of such survey; and should any fraud be detected I will suffer the
penalty of perjury under the provisions of an act of Congressapproved August 3, 1846.

Ricuarp Roobs,
U. 8. Deputy Surveyor.

Subscribed by said Richard Roods and sworn to before me this first day of Septem-

. ber, 1890.
[sEAL.] A— B—,
U. 8. Surveyor General for Montana.
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[Second Page.]
NAMES AND DUTIES OF ASSISTANTS,

PETER LONG ............... Chainman.
JOHN SHORT..........oo.... Chainman.
ELI MARKER .......coo..... Chainman.
WILLIAM TALLY ............ Chainman.
HENRY CLAY............... Moundman.
WILLIAM STONE ....c....... Moundman.
GEORGE SHARP............. Axman
ADAM DULL ... ... ........ Axman
JAMES BANNER ............. Flagman.

INDEX.

1 167 6

]
13 168 18 §
T.13N. - £ s~
R.24E. > R.25E.
24 185 19 O
=
o

3 164 31

3rd Standard Parallel N.
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[Third Page.]

PRELIMINARY OATHS OF ASSISTANTS.

We, Peter Lox;f, John Short, Eli Marker, and William Tally, do solemnly swear
that we will well and faithfully execute the duties of chainmen; that we will level
the chain upon even and uneven ground, and plumb the tally pins, either by stick-
ing or dropping the same; that we will report the true distances to all notable
objects, and the true lengths of all lines that we assist in measuring, to the best of
our skill and ability, and in accordance with instructions given us, in the survey of
the Sixth Guide Meridian East, throngh Townships No. 13 North, between Ranges
24 and 25 East of the Principal Base and Meridian, in the State of Montana.

PETER LONG, Chainman.

JOHN SHORT, Chainman.

EL1I MARKER, Chainman.

WiLLiaM TALLY, Chainman.

Subscribed and sworn to before me this second day of Augnst, 1890.
[sEAL.] ILLIAM MARTIN,
Notary Publio.

We, Heury Clay and William Stone, do solemnly swear that we will well and
truly perform the duties of moundmen, in the establishment of corners, according
to the instructions given us, to the best of our skill and ability, in the survey of
the Sixth Guide Meridian East, through Townships No. 13 North, between Ranges
24 and 25 East of the Principal Base and Meridian, in the State of Montana.

HENRY CLAY, Moundman.
WILLIAM STONE, Moundman.

Subscribed and sworn to before me this second day of August, 1890.
[SEAL.] ILLIAM MARTIN,
Notary Publio.

We, George Sharp and Adam Dull, do solemnly swear that we will well and truly
perform the duties of axmen, in the establishment of corners and other duties,
according to the instructions given us, and to the best of our skill and ability, in
the survey of the Sixth Guide Meridian East, through Townships No. 13 North,
between Ranges 24 and 25 East of the Principal Meridian in the State of Montana.

GEORGE SHARP, Azman.
Apam DuLL, dzman.

Subscribed and sworn to before me this second day of August, 1890.
[sEAL.] WILLIAM MARTIN,
Notary Publio.

I, James Banner, do solemnly swear that I will well and trnly perform the duties
of flagman, according to instructions given me, to the best of my skill and ability,
in the survey of the Sixth Guide Meridian East, through Townships No. 13 North,
between Ranges 24 and 25 East of the Principal Base and Meridian, in the State of

Montana.
JAMES BANNER, Flagman.

Subscribed and sworn to before me this second day of August, 1890.
[sEAL.] WILLIAM MARTIN,
Notary Public.
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6th Guide Meridian East, through Tps. 13 N., between Rs. 24 and 25 E.

.| Chains.

Survey commenced August 29, 1890, and executed with a W. & L. E. Gur-
ley light mountain transit, No.—, the horizontal linb being provided
with two opposite verniers reading to 30" of arc.

I begin at the Standard Corner of Township 13 North, Ranges 24 and 25
East, which I established August 29, 1890.* Latitude 45° 34’.5 N., lon-
gitude 107° 24’ W,

At this corner, at 8" 54™ p. m., by my watch, which is 3m 49 fast of local
mean time, I observe Polaris at eastern elongation in accordance with
instructions in the manual,t and mark the point in the line thus deter-
mined by a tack driven in a wooden plug set in the ground, 5.00 chs.

north of my station.
August 29, 1890.

RBSaw
S28Z3

8
8

RBEEBRE
8858283

August 30: At 6230™ a.m., I lay off the azimuth of Polaris, 1° 49'.5 to the

west, and mark the TRUE MERIDIAN thus determined by a cross on a :

stone firmly set in the ground, west of the point established last night.
The magnetic bearing } of the true meridian is N. 18° 05’ W., which reduced
by the table on page 100 of the Manual gives the mean mag. decl. 18°
02 k.
From the standard cor. I run
North, bet. Secs. 31 and 36.
Descend over ground sloping N. W.
Creek 10 lks. wide in ravine, 45 ft. below the Tp. cor., course N. 320 W.
To edge of table land, bears N. E. and S. W.; thence over level land.
Bluft bank, bears N. 58° W. and S. 58- E.; descend abruptly 40 ft.
Bottom of ravine, course S.58° E.; ascend 50 feet to
Edge of table land, bears 8. 58° E. and N. 58 W.; thence over level land.
Difference between measurements of 40.00 chs., by two sets of chainmen,
is 18 1ks.; position of middle point
By 1st set, 40.09 chs.
By 2nd set, 39.91 chs.; the mean of which is
Set a limestonme, 16 X7x5 ins., 11 ins. in the ground, for } sec. cor.,
marked } on W. face, and raise a mound of stone, 2 ft. base, 14 ft.
high, W. of cor.
Stream, 6 lks. wide, in ravine 15 ft. deep, course N. 60° W,
Enter heavy oak timber, bears E. and W.
An oak, 30 ins. diam., on line, I mark with 2 notches on E.and W. sides.
Creek. 20 lks. wide, 1 ft. deep, course N.83° W. -
Right bank of creek, begin very steep rocky ascent.
Top of ridge, 250 ft. above creek, bears N. 80° W.and 8. 80° E.
Begin descent.
Difference bet. measurements of 80.00 chs., by two chainmen, is 22 lks.;
position of middle point .
By 1st set, 79.8Y chs.
By 2ud set, 80.11 chs. ; the mean of which is
The point for sec. cor., 150 ft. below top of ridge, falls on a flat rock in
place, 10 ft. E. and W. by 6 ft. N. and 8., on which I
Cut a cross ( X) at the exact cor. point, for cor. of secs. 25, 30, 31, and 36,
marked with 5 grooves on N an4 1 groove on 8. sides; from which
An oak, 10 1ns. diam., bears N. 22¢ E., 54 lks. dist., marked T. 13
N,R.25E,, 8. 30, B.T.
A dogwood, 5 ins. diam., bears 8. 643° E., 40 lks. dist., marked T.
13N, R. 25 E., 8. 31, B. T.
An ash, 13 ins. diam., bears S. 51¢ W., 37 links dist., marked T. 13
N,R.34E,S. 36 B. T.
An oak, 9 ins. in diam., bears N. 34© W, 42 1ks. dist., marked T.
13N, R. 24 E,, 8. 25, B. T.
Land, level and mountainous.
Soil, gravel and rock ; 4th rate.
Timber, oak.
Mountainous or heavily-timbered land, 33.00 chs.

* See footnote, page 154, t See page 105.  See footnote, page 108.

- s
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6th Guide Meridian East, through Tps. 13 N., etc.—Continued.

|
Chains.

2.00

3.50
8.50
13.00
17.10

20.90

8
8

285 £S
388 88

North, bet. secs. 25 and 30.

Descend through heavy oak timber. .

Precipitons descent of 60 ft., down which I can not chain; set a flag on
line at foot of precipice; measure a base eust 4 chs. to a point, from
which the flag bearsN. 68° W.; which gives for the distance (by trav-
erse table) 1.50 chs., which, a(ided to 2.00 chs., makes

To foot of precipice, bears E. and W.; thence, descend.

Leave heavy oak timber, bears E. and W.

Begin abrupt descent.

To creek, 10 lks. wide, pure water, course N. 70° W.; 240 ft. below top of
ridge. Ascend 20 ft. to

Edge of level plain, bears N. 80 W. and 8. 80° E.

Ditterence bet. measurcments of 40.00 chs., by two sets of chainmen, is
20 1ks. ; position of middle point

By 1st set, 39.90 chs.
By 2nd set, 40.10 chs.; the mean of which is

Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins. in the
ground, for  sec. cor., marked } 8., on W. face; dig pits, 18x18x12
ins., N. and 8. of post, 3 ft. dist.; and raise a mound of earth, 3} ft.
base, 13 ft. high, W. of cor. .

Diff. between measurements of 80.00 chs., by two sets of chainmen, is 6
1ks. ; position of middle point

By 1st set, 80.03 chs.
By 2nd set, 79.97 chs.; the mean of which is

Set a cedar post, 3 ft. long, 4 ins. 8q., with marked stone, 24 ins. in the
ground, for cor. of secs. 19, 24, 25, and 30, marked

T.13N.,S.19 on N.E.

R.25E.,8.30 on 8. E.

8.250n 8. W.,and

R.24 E.,S.24 on N. W. faces; with 4 notches on N.and 2 notches
on S. edges; dig pits, 18 X18x12 ins., in each sec., 5} ft. dist.; and
raise a mound of earth, 4 ft. base, 2 ft. high, W. of cor.

Land, mountainous and level.

Soil, stony and sandy; 4th rate.

Timber, oak.

Mountainous or heavily-timbered land, 20.90 chs.

North, bet. secs. 19 and 24.
Over descending ground.
Ravine, 20 ft. wide. 8 ft. deep, course E.
Difference between measurements of 40.00 chs., by two sets of chainmen,
is 6 1ks.; position of middle point
By 1st set, 39.97 chs.
By 2nd set, 40.03 chs. ; the mean of which is
Set a cedar post, 3 ft.long, 3 ins.sq., with marked stone, 24 ins. in the
ground, for } sec. cor., marked £ 8.,on W. face; dig pits, 18 x18x12 ins.,
N. and 8. of post, 3 ft. dist.; and raise a mound of earth, 3} ft. base, 13
ft. high, W, of cor.
Enter willow brush, bears E. and W.
Leave willow brush, bears E. and W.; Ford’s Creek,22 1ks. wide; banks,
3 ft. high; pure water, gentle current; course E.
Ford’s Creek, 24 1ks. wide, course W.
Ford’s Creek, 26 1ks. wide, course N. 70° E.
Ravine, 15 ft. wide, 6 ft. deep, course E. )
Difference between measurements of 80.00 chs., by two sets of chainmen,
is 12 lks.; position of middle point
By 1st set, 80.06 chs.
By 2nd set, 79.94 chs. ; the mean of which is
Deposit a quart of charcoal, 12 ins. in the ground, for cor. of secs. 13, 18,
19, and 24; dig pits,18x18x 12 ins.,in each sec., 4 ft. dist.; and raise
a mound of earth, 4 ft. base, 2 ft. high, over deposit.
In 8. E. pit drive a stake, 2 ft. long, 2 ins. 8q., 12 ins. in the ground,
marked
T.13N.,8.180on N.E,,
5 E.,8.190n 8. E.,
4 on 8. W., and
24 E., S. 13 on N. W. faces; with 3 notches on N. and S. edges.

[N ]
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6th Guide Meridian East, through Tps. 13 N., eto.—Continued.

Chains.

40.00

71.00
79.50

Land, nearly all level.
Soil, sandy loam and clay; 1st and 4th rate.
No timber.

North, bet. secs. 13 and 18.

Over nearly level plain; gradually ascend.

Begin ascent to ridge, bears E.and W.

Top of ridge, 60 ft. above plain, bears E.and W.

Begin descent from ridge.

Foot ofddescent; branch, 10 lks. wide in ravine & ft. deep; course E.
ascend.

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 16 lks. ; position of middle point

By 1st set, 39.92 chs.
By 2nd set, 40.08 chs.; the mean of which is

Jet a granite stone, 15x8x5 ins., 10 ins.in the ground, for } sec. cor.,
marked } on W. face; and raise a mound of stone, 2 ft. base, 1} ft.
high, W.of cor. Pits impracticable.

Begin ascent of ridge, bears E.and W.

Top of ridge, 400 ft. above plain, bears E. an@ W.

Begin descent.

Ditterence between measurements of 80.00 chs., by two sets of chainmen,
is 22 1ks.; position of middle point

By 1st set, 80.11 chs.
By 2nd set, 79.89 chs.; the mean of which is

Set a granite stone, 15X8Xx6 ins., 10 ins.in the ground, for cor. of secs.
7,12,13, and 18, marked with 2 notches on N. and 4 notches on 8. edges;
and raise a mound of stone, 2 ft. base, 1} ft. high, W. of cor. its
impracticable.

This cor. stands on a bench, about 350 ft. below top of ridge.

Land, level and mountainous.

Soil, sandy loam and rocky; 2nd and 4th rate.

No timber.

Mountainous land, 11.50 chs.

North, bet. secs. 7 and 12.
Over leve] land.
Begin ascent, bears E. and W.
Top og lolvlv ridge, 20 ft. above sec. cor., bears E. and W.; thence, descend
gradually.
Branch, 6 lks. wide, in ravine, 10 ft. deep, course E.
Ditference between measurements of 40.00 chs., by two sets of chainmen,
is' 12 1ks. ; position of middle point
By 1st set, 39. 94 chs.
By 2nd set, 40. 06 chs.; the mean of which is
Set a cedar post, 3 ft. long, 3 ins.sq., with a marked stone, 24 ins. in the
ground, for } sec. cor., marked } S.on W. face; dig pits, 18 X18x12ins.,
.and 8. of post, 3 ft. dist.; and raise a mound of earth, 3} ft. base, 14
ft. high, W. of cor.
Thence over plain gradually ascending.
Begin descent to creek, bears E.and W.
Foot of descent; creek, 12 1ks. wide, course E. Ascend.
To top of ascent and edge of level plain, bears E.and N.75° W.
Difference between measurements of 80.00 chs., by two sets of chainmen,
is 14 lks.; position of middle point
By 1st set, 80.07 chs.
By 2nd set, 79.93 chs.; the mean of which is
Set a cedar post, 3 ft. long, 11 ins. sq., with marked stone, 24 ins. in the
ground, for cor. of secs. 7,12, 13, and 18, marked
T.13N., 8.6 on N.E.,
R.25E.,S8.70on 8.E,, }
S.12 on8. W, and
R. 24 E.,, S.10n N, W.faces; with 1 notch on N. and 5 notohes on
S.edges; dig pits, 18 x 18X 12 ins., in each sec., 6} ft. dist.; and
raise a mound of earth, 4 ft. base, 2 ft. high, W. of cor.




167

6th Guide Meridian East, through Tps. 13 N., etc.—Concluded.

Chains.

18. 00

61. 00

Land, nearly level.
Soil, sandy loam; 2nd rate.
No timber.

North, bet. secs. 1 and 6.
Over level land.
Branch 4 1ks. wide, in ravine 6 ft. deep, course E.
Difference between measnrements of 40.00 chs., by two sets of chainmen,
is 6 1ks.; position of middle point
By 1st set, 39.97 chs.
By 2nd set, 40.03 chs; the mean of whichis
Deposit & marked stone, 12 ins. in the ground, for } sec. cor., dig pits,
18x18x12 ins., N. and 8. of cor., 4 ft. dist.; and raise a mound of earth,
84 ft. base, 13 ft. high, over deposit.
In 8. pit drive a cedar stake, 2 tt. long, 2 ius. 8q., 12 ins. in the ground,
marked
1 8. on W. face.
Creek, 12 1ks. wide, course 8. 23° E.
Difference between mneasurements of 80.00 chs., by two sets of chainmen,
is 4 lks. ; position of middle point
By 1st set, 80.02 chs.
By 2nd set, 79.98 chs. ; the mean of which is
Set a cedar post, 3 ft. long, 4 ins. 8q., with gnart of charcoal, 24 ins. in the
ground, for cor. of Tps. 13 and 14 N., Rs. 24 and 25 E., marked |
T.14 N, S. %1 onN.E,,

R.25E,8.6 on S.E.,
‘T.13N.,8.1 on 8. W., and
R.24 E,, 8. 36 on N. W. faces; with 6 notches on each edge; dig
pits, N., E., and W., 4 ft. and S. of post, 8 ft. dist.; and raise &
mound of earth, 5 ft. base, 2} ft. high, 8. of cor.
Land, level.
Soil, sandy loam; 1st rate.
No timber.

August 30, 1890.

GENERAL DESCRIPTION,

Townships 13 N., Ranges 24 and 25 East, are generally rolling ta.bleJa.nds(i produc-

ing an abundant growth of grass, and there is some good land along For

’s Creek

and its tributaries. About two miles east of the corner of Tps. 13 and 14 N., Rs. 24
and 25 E., is a lake some two and half miles long by two miles wide, lying in Tps.
18and 14 N.,R.25 E.

RICHARD ROODS,
U. 8. Deputy Surveyor.

AvgusT 30, 1890.
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: ‘
FINAL OATHS OF DEPUTY SURVEYORS AND THEIR ASSISTANTS.
' ' LIST OF NAMES.

A list of the names of the individuals employed by Richard Roods, U. S. deputy
surveyor, to assist in running, measuring, and marking the lines and corners
described in the foregoing field notes of the survey of the Sixth Guide Meridian East,
through Townships 13 North, between Ranges 24 and 25 East, of the Principal Base
:l]:d Merigia,n in the State of Montana, showing the respective capacities in which

ey acted.

PETER LONG «cucinnitiiiia it e e e caacacacccecaacaaacnaaccecanann Chainman.
JOHN SHORT . <« et eeisaaae ceeaae e e caaaae coaaaancanaaacaaancacaeaanaan Chainman.
ELIMARKER ...« oot i it it i e e iaaaceaccccaccacaaceacancacenannan Chainman.
WILLIAM TALLY it ceiaeicae e cieeceaaaeaceacaaaacccaecaccaaannn Chainman

HENRY CLAY .o it teaceecceeacaeccccaaceccccceaneannan Moundman.
WILLIAM STONE .« oo centeeceataeeennncececcacccacesasnececeaacecacenann Moundman.
GEORGE SHARP. -« - et et iiecaaceananaanune aceaccnccescasnanscsaaseanaonas Axman.
ADAMDULL ... . lias e et emceteeceeecccaeecacacaaaa- Axman.
JAMES BANNER - oo ittt it i iie i aa e et aecaecaaeaaana Flagman

FINAL OAPHS OF ASSISTANTS.

We. hereby certify that we assisted Richard Roods, U.S. d(iguty surveyor, in
surveying all those parts or portions of the Sixth Guide Meridian East, through
Townships 13 North, between Ranges 24 and 25 East, of the Principal Base and
Meridian in the State of Montana, which are represented in the foregoing field notes
a8 having been surveyed by him and under his direction; and that said survey has
been in all respects, to the best of our knowledge and belief, well and faithfully
surveyed, and the corner monuments established according to the instructions far-
nished by the United States surveyor general for Montana.

PETER LONG, Chainman.

JOHN SHORT, Chainman.

ELI MARKER, Chainman.

‘WILLIAM TALLY, Chainman.,

HENRY CLAY, Moundman.

‘WILLIAM STONE, Moundman.

GEORGE SHARP, Axman.

Apam DuLL, Axman.

JAMES BANNER, Flagman.

Subscribed and sworn to before me this first day of September, 1890.
[SEAL.] ‘WILLIAM MARTIN, Notary Public.

FINAL OATH OF UNITED STATES DEPUTY SURVEYOR.

I, Richard Roods, United States deputy surveyor, do solemnly swear that in pur-
suance of a contract received from A—— B——, United States surveyor general fo1
Montana, bearing date of the tenth day of July, 1890, I have well, faithfully, and
truly, in my own proper person, and iun strict conformity with the instructions fur-
nished by the United States surveyor general for Montana, the Manual of Surveying
Instructions, and the laws of the United States, surveyed all those parts or portions
of the Sixth Guide Meridian East, through Townships 13 North, between Ranges 24
and 25 East, of the Principal Base and Meridian in the State of Montana, which are
represented in the foregoing field notes as having been surveyed by me and under my
direction; and I do further solemnly swear that all the corners of said surveys have
been established and perpetuated in strict accorddnce with the Manual of Surveying
Instructions, and the special instructions of the United States surveyor general for
Montana, and in the specific manner described in the field notes, and that the fore-
going are the original field notes of such survey; and should any fraud be detected I
will suffer the penalty of perjury under the provisions of an act of Congress approved
August 8, 1846.

RicHARD Roobs,
U. 8. Deputy Surveyor.

Subscribed by said Richard Roods and sworn to before me this first day of Sep-
tember, 1890. .
[skaL.] A— B—,
U. 8. Surveyor General for Montana,
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FIELD NOTES

OF¥ THX SURVEY OF THE

EAST AND NORTH BOUNDARIES

OF

TownsHip No. 13 NorTH, RaNGE No. 21 East

PRINCIPAL BASE AND MERIDIAN

IN THE
v STATE OF MONTANA,
AS SURVEYED BY

RICHARD ROODS,
U. . DEPUTY SURVEYOR,

UNDER HIS CONTRACT No. 97,
" DATED JULY 10, 1890.

Survey commenced September 8, 1890,

Survey completed September 13, 1890.
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[Second Page.]

NAMES AND DUTIES OF ASSISTANTS.

PETER LONG «cce oot i iiiiiiiaa e, Chainman.
JOHN SHORT - cict it it ceaieaaaaccaacan e Chainman.
HENRY CLAY .ottt ceeeceeeceeaeen Moundman.
WILLIAM STONE -« ccctieeiaaceancaancaaacann Moundman,
GEORGE SHARP..ccuue it ceae cieacaeaccaacaaanan Axman.
ADAM DULL ... i iciceciceacacaanns Axman,
JAMES BANNER ... oeeii i iiiiiiiiieeeicenenas Flagman.
INDEX.
32 33 34 35 36

T.13N., R.21 E.

8% 172 31

8rd Standard Par’l N.
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[Third page.]
PRELIMINARY OATHS OF ASSISTANTS.

We, Peter Long and John Short, do solemnly swear that we will well and faith-
fully execute the duties of chainmen; that we will level the chain upon even and
uneven ground, and plumb the tally pins, either by sticking or dropping the same;
that we will report the true distances to all notable objects and the true lengths of
all lines that we assist in measuring, to the best of our skill and ability, and in
accordance with instructions given us, in the survey of the East and North bound-
aries of Township No. 13 North, Range No. 21 East, of the Principal Base and Merid-
ian, in the State of Montana.

PETER LoNaG, Chainman.
JOHN SHORT, Chainman.

Subscribed and sworn to before me this second day of September, 1890.
[skAL.] WILLIAM MARTIN,
Notary Public.

We, Henry Clay and William Stone, do solemnly swear that we will well and
truly perform the duties of moundmen in the establishment of corners, according to
the instructions given us, to the best of our skill and ability, in the survey of the
East and North Boundaries of Township No. 13 North, Range No. 21 East, of the
Principal Base and Meridian, in the State of Montana.

HENRY CLAY, Moundman.
WILLIAM STONE, Moundman.

Subscribed and sworn to before me this second day of September, 1890,
[sEAL.] WILLIAM MARTIN,
Notary Public,

We, George Sharp and Adam Dull, do solemnly swear that we will well and traly
perform the duties of axmen, in the establishment of corners and other duties, .
according to instructions given us, and to the best of our skill and ability, in the
survey of the East and North Boundaries of Township No. 13 North, Range No. 21
East, of the Principal Base and Meridian, in the State of Montana.
GEORGE SHARP, dxman.
ApAM DULL, dxman.

Subscribed and sworn to before me this second day of September, 1890.
[8EAL.] . WILLIAM MARTIN,
Notary Public.

I, James Banner, do solemnly swear that I will well and truly perform the duties
of flagman, according to instructions given me, to the best of my skill and ability,
in the survey of the East and North Boundaries of Township No. 13 North, Range
No.21 East, of the Principal Base and Meridian, in the State of Montana.

JAMES BANNER, Flagman.

Subscribed and sworn to before me this second day of September, 1890.
[8EAL.] WILLIAM MARTIN,
Notary Publie.
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East boundary of T. 13 N., R. 21 E.

Chains.

7.00
10. 00
19.00
24,50
31.00

34.00
39.50

40. 00

43.00

49.50
50.00

Survey commenced September 8, 1890, and executed with a Young & Sons
light mountain transit, No. —, "with solar attachment. The horizontal
limb is provided with two double verniers placed opposite to each
other, reading to single minutes of arc, which is also the least count of
the verniers of the latitude and declination arcs.

The instrument was examined, tested on the true meridian at Helena,
found correct, and was approved by the surveyor general for Montana,
September 1, 1890.

mation errors; then, to test the solar apparat.us by comparing its indica-

hours, with a true meridian determined by observations on Polaris, I
proceed as follows:

September 8: At the standard corner of Tps. 13 N., Rs. 21 and 22 E,, lati-
tude 45° 34'.5 N., longitude 107° 46’ W., at 4" 57@ p. m., 1. m. t., I set off
45° 35’ on the lat. arc; 5° 29’ N. on the decl. arc (these settmgs bemn‘ the
nearest practicable to the true minutes and fractions thereot requlred) ;
determine with the solar a true meridian; and mark a point thereof on
a stone set firmly in the ground, 5.00 chs. N. of the cor.

At 801525 p.m., by my watch, which is 4™ 23s fast of 1. m. t.,I observe
Polaris at eastern elonga.tlon, in accordance with Manual of Instruc-
tions,* and mark a point on the line thus determined on a plug driven
in the ground, 5.00 chs. N. of my station.

September 8, 1890.

tions, resultlng from solar observations mude during a.m. and p. m. !

I examine the ad,]ustments of the transit, and correct the level and colli-

September 9: At 6 302 a.m., 1. m.t., I lay off the azimuth of Polaris, 1°
49'.6, to the west and mark the TRUE MERIDIAN thus determined, by cut-
tmg a small groove in the stone set September 8, on which the true
meridian falls 0.25 ins. west of the mark determined by the solar.

At 6" 58™ a. m., 1. m. t., I set off 45° 35’ on the lat. arc; 5° 15’ N., on
the decl. arc; and mark a point in the true meridian determmed with
the solar, by a cross on the stone already set 5.00 chs. N. of my station;
this mark falls 0.3 ins. west of the true meridian established by the Polaris
observation.

The solar apparatus, by p. m. and a. m. observations, defines positions for
true meridians, respectively about 0’ 13/ east and 0’ 16/ west of the true
meridian established by the Polaris observations; therefore, I conclude
the adjustments of the instrument are satisfactory.

The magnetic bearing of the true meridian,t at 7 a. m., is N. 18° 10’ W.;
the angle thus determined, reduced by the table, pa.ge 100, gives the
mean mag. decl. 18° 07" E.

I begin at the standard corner of Tps. 13 N., Rs. 21 a.nd 22 E., which I
established August 25, 1890.

Thence I run

North, bet. secs. 31 and 36.

Descend abruptly over stony ground, sloping N. W,

Creek, 80 ft. below Tp. cor., 15 1ks. wide, clear water course S. 75° W.;
ascend.

Road, bears N. 60° E. and S.60° W.

Top of ridge, 200 ft. above creek, bears E.and W.

Begin descent.

Foot of descent, 150 ft. below top of ridge, bears E.and W. Branch 2
lks. wide, clear water, course E. Thence over level land.

Begin descent.

Folot of descent, 30 ft. below bench, bears E.and W.; thence over level
and.

marked } on W. face; dig pits, 18 x18%12 ins., N. and S. of stone, 3 ft.

dist.; and raise a mound of earth, 34 ft. base, 14 ft. high, W. of cor.
Creek 10 1ks. wide, pure water, 8 ins. deep, course E. Begin ascent.
Top of ridge, bea,rs N.70° E. aud N.80° W., 50 ft. above creek.

Begin descent.

Set a sandstone, 15x8x6 ins., 10 ins. in the ground, for } sec. cor., :

* See page 105. tSee footnotes, pages 106 and 142.
8!
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East boundary of T. 13 N., R. 21 E.—Continued.

|
54.00

62.50 |
73.00 |
74.79

80.00 !

Branch 6 1ks. wide, in ravine 3 chs. wide, 30 ft.deep, course E.; thence,
over level land.
Creek 12 1ks. wide, 1 ft. deep, pure water, course S.60° E.
Enter cedar timber, bears E. and W.
A cedar, 10 ins. diam., on line, I mark with 2 notches on N. and S. sides.
A cedar, 8 ins. diam., for cor. of secs. 25, 30, 31, and 36, I mark
T.13N., S.30on N. E,,
R.22FE,, S.310n 8. E,,
S.36 on 8. W., and
R.21 E., 8.25 on N. W.sides; with 5 notches on N.and 1 notch on
S.sides; from which
A cedar, 7 ins. diam., bears N. 304° E., 20 1ks. dist., marked T. 13 N.,
R.22E., 8.30, B.T.
A cedar, 6 ins. diam., bears 8. 63}° E., 18 1ks. dist., marked T. 13
N, R. 22E,, 8.31,B.T.
A cedar, 9 ins. diam., bears S. 23}¢ W., 21 1ks. dist., marked T.13
N. R.21E., S. 36, B. T.
A cedar, 8 ins. diam., bears N.643° W, 19 lks. dist., marked T.13
N, R. 21 E., 8. 25,B.T. .
Land, mountainous and level.
Soil, stony and loam; 2nd and 4th rate.
Timber, cedar.
Mountainous land, 54.00 chs.

North, bet. secs. 25 and 30.

* Over level land, through cedar timber.

S¥YES

88380

88

Creek 13 lks. wide, pure water, 1 ft. deep, gentle current, course S. 80° E.
Creek 15 lks. wide, pure water, 2 ft. deep, gentle current, course S.70° E.
Leave cedar timber, begin ascent, bears S.70° E. and N. 70° W,

Top of ascent of 40 ft., enter level plain, bears E.and W,

Set a cedar post, 3 ft.long, 3 ins. sq., with charred stake, 24 ins. in the
ground, for # sec. cor., marked } S.on W. face; dig pits, 18 x17x12 ins.,

. and S. of post, 3 ft. dist.; and raise a mound of earth, 3% ft. base,
14 1t. high, W. of cor.

September 9: At this isec. cor. I set off 5° 9’ N., on the decl. arc: and
at 110 57,1 1. m. t., observe the sun on the meridian; the resulting lat.
is 45° 36.0’ which is about 0.2’ greater than the proper lat.

Creek 12 l1ks. wide, pure water, 1 ft. deep, gentle current, course S. 80° E.

Set a cedar post, 3 ft. long, 4 ins. 8q., with quart of charcoal, 24 ins. in
the ground, for cor. of secs. 19, 24, 25, and 30; marked

T.13N,S8.190onN. E,,

R.22E.,S.300n 8. E,,

S.250n 8. W., and

R. 21 K., 8. 24 on N. W. faces; with 4 notches on N. and 2 notches
on 8. edges; dig pits, 18 x18Xx 12 ins., in each sec. 54 ft. dist.;
and raise a mound of earth, 4 ft. base, 2 ft. high, W. of cor.

Land, level.

Soil, sandy loam; 2nd rate.

Timber, cedar.

E885as
LIS

£3
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North, bet. secs. 19 and 24.

Over level land.

Branch 4 lks. wide, course S. 70° E.; ascend.

Top of ridge, 40 ft. high, bears E.and W.

Begin descent.

Foot of descent, bears E. and W.; thence over level land.

Set a sandstone, 15X8x6 ins., 10 ins. in the ground, for % sec. cor.,
marked $ on W. face; dig pits, 18 x18x12 ins., N. and 8. of stone, 3
ft. dist. ; and raise a mound of earth, 34 ft. base, 1§ ft. high, W. of cor.

Creek 15 lks. wide, pure water, low banks, course N. 70° W,

Creek 16 lks. wide, pure water, low banks, course S. 65 E.
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East boundary of T. 13 N., R. 21 E.—Concluded.

Chains.
80. 00

40.00

88 -
88

32.50
40.00

Set a cedar post, 3 ft. long, 4 ins. 8q., with charred stake, 24 ins. in the
ground, for cor. of secs. 13, 18, 19, and 24, marked
T.13 N, 8.18 on N. E,,
R.20E.;8.190n 8. E,,
S.240n 8, W,, and
R.21,S.13 on N. W. faces; with 3 notches on N. and S. edges;
dig pits, 18 X18x12 ins., in each sec., 5} ft. dist.; and raise a
mound of earth, 4 ft. base, 2 ft. high, W. of cor.
Land, level.
Soil, sandy loam; 1st rate.
No timber.
September 9, 1890.

September 10: At 7b 56.8™ a. m., I set off 45° 37’ on the lat. arc; 4°
47' N., on the decl. arc; and determine a true meridian with the solar,
at the cor. of secs. 13, 18, 19, and 24.

Thence I run

North, bet. secs. 13 and 18. .

Set a cedar post, 3 ft.long, 3 ins. sq., with marked stone, 24 ins.in the
ground, for } sec. cor., marked } 8.on W. face; di§ pits, 18x18x12
ins., N. and 8. of post, 3 ft.dist; and raise a mound of earth, 3} ft.
base, 1% ft. high, W. of cor.

Set a limestone, 20 X8 x4 ins., 15 ins. in the ground, for cor. of secs. 7, 12,
13, and 18, marked with 2 notches on N. and 4 notches on 8. edges; dig
pits, 18 x18 X12 ins., in each sec., 53 ft.dist.; and raise a mound of
earth, 4 ft. base, 2 ft. high, W. of cor.

Land, level.

Soil, sandy loam ; 1st rate.

No timber. '

North, bet. secs. 7 and 12.

Over level land.

Set a cedar post, 3 ft.long, 3 ins. 8q., with qnart of charcoal, 24 ins. in the
ground, for } sec. cor. marked } S., on W. face; dig pits, 18 x18x12
ins., N. and 8. of post, 3 ft. dist. ; and raise a mound of earth, 3} ft. base,
1% ft. high, W. of cor.

Creek, 8 lks. wide, in ravine 1 ch. wide, 20 ft. deep, course N. 60° E.

Set a limestone, 19 X8 X6 ins., 15 ins. in the ground, for cor. of secs. 1, 6, 7,
and 12, marked with 1 notch onN. and 5 notches on 8. edges; dig pits,
18x18x 12 ins., in each sec.; 53 ft. dist.; and raise a mound of earth,
4 ft. base, 2 ft. high, W. of cor.

Land, level.

Soil, sandy loam; 1st rate.

No timber.

September 10: At this cor. I set off 4° 44’ N. on the decl. arc; and at 11t
56m.8 1. m. t., observe the snn on the meridian; the resulting lat. is 45°
39, which is about 0’.1 more than the proper Iat. .

North, bet. secs. 1 and 6.

Creek, 15 lks. wide, impure water, sluggish current,low muddy banks,
course E.

Set a locust post, 3 ft.long, 3 ins. 8q., with quart of charcoal, 24 ins. in the
ground, for } sec. cor., marked } S., on W.face; dig pits, 18 x18x12
ins.,, N. and 8. of post, 3 ft.dist.; and raise a mound of earth, 3} ft.
base, 1% ft. high, W. of cor.

Set a limestone, 15xX8 X7 ins., 10 ins. in the ground, for cor. of Tps. 13 and
14 N., Rs. 21 and 22 E., marked with 6 notches on each edge; dig pits,
24x24X12 ins,, on each line, N., E., and W., 4 ft., and 8. of stone, g ft.
dist., and raise 8 mound of earth, 5 ft. base, 2§ ft. high, S. of cor.

September 10, 1890.
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79.25

September 11: At 7" 564™ a. m., 1. m. t.. I set off 45° 40’ on the lat. arc;
4¢ 25/ N., on the decl. arc; and determine a true meridian with the
solar, at the cor. of Tps. 13 and 14 N., Rs. 21 and 22 E.

Thence I run

West on a random line, along the N. bdy. of ’l‘r 13 N., R. 21 E., setting
temp. } sec. and sec. cors. at intervals of 40.00 chs.; and, at 479.25
chs., intersect the 5th Guide Meridian, 42 lks. N. of the cor. of Tps. 13
and 14 N., Rs. 20 and 21 E., which is a limestone, 5 X8X6 ins. above

ound, niarked and witnessed as described by the surveyor general.
‘he falling answers to a correction of 0° 03’, or 7 lks. S. per mile.
counting from the N. E. cor. of the Tp.; therefore I run

N. 89°57'E., bet. secs. 6 and 31.

Over level land.

Set a cedar post, 3 ft. long, 3 ins. 8q., with marked stone, 24 ins. in
the ground, for } sec. cor., marked } 8., on N. face; dig pits, 18 x18x
12 ins., E. and W. of post, 3 ft. dist.; and raise a mound of earth,
33 ft. base, 1} ft. high, N. of cor.

Set a limestone, 20 x84 ins., 15 ins. in the ground, for cor. of secs. 5,
6, 31, and 32, marked with 5 notches on E. and 1 notch on W, edges;
dig pits 18xX18x 12 ins., in each sec., 54 ft. dist.; and raise a mound
of earth, 4 ft. base, 2 ft. high, W. of cor.

Land, level.

Soil, sandy loam; 1st rate.

No timber.

September 11, 1890.

September 12: At —b —m g, m., l.m.t., I set off 45° 40’ on the lat.
arc; 4° 02’ N., on the decl. arc; and determine a true meridian with
the solar, at the cor. of secs. 5, 6, 31, and 32.

Thence I run
N.89° 57" E., bet. secs. 5 and 32.

Set a juniper post, 3 ft. long, 3 ins.s8q., with quart of charcoal, 24 ins. 1n
the ground, for  sec. cor., marked  S., on N. face; dig pits, 18 x18x12
ins., E. and W. oprost, 3 ft. dist.; and raise a mounad of earth, 3} ft.
base, 1} ft. high, N. of cor. .

Creek 15 lks. wide, good water, sluggish current, course 8. E.

Deposit a quart of charcoal, 12 ins. in the ground, for cor. of secs. 4, 5, 32,
and 33; dig pits, 18 x18x12 ins., in each sec.,4 ft. dist.; and raise a
mound of earth, 4 ft. base, 2 ft. high, over deposit.

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

T.14 N.,8.33 on N.E,, .

R.21E,8.4 on S.E,,

T.13N.,8.5 on 8. W,, and

8. 3:12 on N. W. faces; with 4 notches on E. and 2 notches on W.
edges.

Land, level.

Soil, sandy loam; 1st rate.

No timber.

September 12: At this cor., I set off 4° 53’ N., on the decl. arc; and, at
110 5.1, 1. m. t., observe the sun on the meridian; the resulting lat. is '
45° 40, which is about 0’.3 greater than the proper lat. .

September 12, 1890.

N. 89° 57’ E., bet. secs. 4 and 33.

Branch, 4 1ks. wide, conrse S. 35¢ W.

Set a limestone, 15x8X5 ins., 10 ins. in the ground, for } sec. cor.
marked 1 on N. face; dig pits, 18 x18x12 ins., E. and W., of stone, 3
ft. dist.; and raise a mound of earth, 3% ft. base, 14 ft. high, N. of cor.

Enter heavy oak timber, bears N. and S.

An oak, 38 ins. diam., on line, I mark with 2 notches on E, and W. sides.

Branch, 3 1ks. wide, course N. 30° E.
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North boundary of T. 13 N., R. 21 E.—Continued.

Chains.
80.00 , An oakr 141 ms g"%'f for cor. of secs. 3, 4, 33, and 34, I mark
L
‘ R. 21 E S.3 on S E. o
T.13 N., S 4 on S. W,, and
S.33 onN.W. sides; with3notcheson E. and W. sides; from which
An oak, 12 ins dlam bears N. 134° E., 21 lks. dist., marked T. 14
N., R. 21 E,S.34 B. T.
A_noak 14 ins. diam., bears 8.78}° E., 251ks. dist., marked T. 13
N., R21E S. 3, B. T,
An ash 10 i ms dlam bearsS 633° W., 34 Iks. dist., marked T.13
N, R. 21E,8.4,B.T
Adogwood 7'ins, dlam bears N. 26° W., 32 lks. dist., marked T. 14
N,R.21E,8.33,B.T
Land, level.
Soil, sandy loam; 1st rate.
Timber, onk.
Heavily timbered land, 25.00 chs.

September 13: At —b —m 1. m. t., I set off 45© 40’ on the lat. arc; —°© —’
N., on the decl. arc; and detemlme a true meridian with the solar, at
the cor. of secs. 3,4, 33 and
Thence I run
N. 89° 57’ E., bet. secs. 3 and 34.
Over level land, through heavy oak timber.
28.00 | Branch, 4 lks. wide, course S. 10° E. }
40.00 | An l(;a.l:1 18 ins. diam., for } sec. cor., I mark } S., on N. side; from ‘
whic !
An oak, 14 ins. diam., bears N.42° E., 27 lks. dist., marked T.14 N.,
R.21 E S.34,B.T
An ash, 13 ins. dlam bears S.481° E., 25 1lks. dist., marked T.13N.,
R.21 E,S8.3,B.T.
63.00 | Leave heavy oak timber, bears N. and S. |
80.00 | Set a limestone, 22x8X 7 ins., 17 ins. in the ground, for cor. of secs.2, 3,
34, and 35, marked with 2 notches on E.and 4 notches on W. edges; rhg
plts, 18X 18x12 ins., in each sec., 54 ft. dist.; and raise a mound of
earth, 4 ft. base, 2 ft, high, W. of cor.
Land, level., i
Soil, sa.ndy loam; 1st rate. l
Txmber, oak. ‘
Heavily timbered land, 63.00 chs.

N.89° 57’ E., bet. secs. 2 and 35. !

Over level land. '

30.00 | South fork of Spring Creek 22 1ks. wide, pure water, gentle current, low ,

| banks, course N. 38° E

i 40.00 | Set a locust post, 3 ft. long, 3in. sq., with marked stone, 24 ins. in the

' iround for } sec. cor., marked } S.on N.face; dig pits, 18 x18x12 ins,,

and W. of post, 3 ft. dist. ; ; and raise a mound of earth, 34 ft. base,

1% ft. high, N. of cor.

80.00 | Set a limestone, 15X8X%6 ins., 10 ins.in the ground, for cor. of secs. 1,2
35, and 36, marked with 1 notch on E.and 5 notches on W. edges; dlg
pzts, 18x18x121i ins., in exach sec., 5% ft. dist.; and raise a mound of
earth, 4 ft. base, 2 ft. high, W. of cor. .

Land, level. ;
Soil, sandy loam; 1st rate. :
No timber.

| September 13: At this cor.,I set off —°—’ N., on the decl. arc; and at —U

—m 1, m. t., observe the sun on the meridian; the resulting lat. is 45° 39/,
which is about 0.7 less than the proper lat.

N.89° 57’ E., bet. secs. 1 and 36.
Over level land.
40.00 | Set a limestone, 18x18Xx12 ins., 12 ins.in the ground, for } sec. cor.,
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North boundary of T. 13 N., R. 21 E.—Concluded.

' 4
Chains.'

marked }on N. face; dig pits, 18x 18X 12 ius., E. and W. of stone, 3 ft.
dist.; and raise a mound of earth, 34 ft. base, 13 ft. high, N. of cor.
. B8 Branch 4 1ks. wide, course N.30° E.

00
. 70.00 Same branch, 6 lks. wide, course S.
00 The cor.of Tps. 13 and 14 N., Rs. 21 and 22E.
’ Land, level.
Soil, sandy loam; 1st rate.
No timber.
| September 13, 1890.

Boundaries of T. 13 N., R. 21 F.

Latitudes, departures, and closing errors.

f ‘ La;irtudve;.r Departures.
Line designated. ITrue bearing. Distance. -~ ~— — (= — - - ——
! N. [ 8. E w. .
! ! L cne. Che. | Che. ' Che. | Cha.
3rd Standard Parallel N 480. 00 :
; 5th G. Meridian X 480. 00
N.bdy. L. +R. . i | 479.25
E.bdy. T.13N.,R.21L E 3 480.00 |..
................................................ 480,42 480. 00
480,00 479. 99
........................................... 0? Error in dep .} 0,01

. bo"[‘l(;e convergency will always he entered in the column containing the departure of the fiorth
undary . .

This township is rough and mountainous in the southern part, rolling in the inte-
rior, and nearly level in the north and east, while prairie land is fonnd inthe vicinity
ot the sonthwest corner. The township is well watered, and well timbered in the
interior; and the soil along the south fork of Spring Creek and its tributaries is
very fertile. The township should be subdivided.

RICHARD RooODS,
U. 8. Deputy Surveyor.

September 13, 1890.

.

FINAL OATHS OF DEPUTY SURVEYORS AND THEIR ASSISTANTS.
LIST OF NAMES,

A list of the names of the individuals employed by Richard Roods, U. 8. deputy
surveyor, to assist in running, measuring, and marking the lines and corners de-
scribed in the foregoing field notes of the survey of the east and north boundaries
of Township No. 13 North, Range No. 21 East, of the Principal Base and Meridian,
in the State of Montana.

PETER LONG - o ccaetee e aee e et e et ceeaee e e e e ceeaceaaaan Chainman.
JOHN SHORT - - cee ot et et e oo eaa e e caa ceae ceeemecaancmeecaaaan Chainman.
B20:35 13"k 63 17\ o Moundman.
WILLIAM STONE -« cencn tee aeeean caaeae e eecme ceeeeaemaaa e aaamanan Moundman.
(.10 : 765 LTS < 7 11 - Axman.
ADAM DULL - - oot et e e et et et e e et e et Axman.
JAMES BANNER -« o ettt ittt it it it et ce e etaeccaaaenaneaaes Flagman.

FINAL OATHS OF ASSISTANTS.

We hereby certify that we assisted Richard Roods, United States deputy surveyor,
in surveying all those parts or portions of the east and north boundaries of Town-
ship No. 13 North, Range No. 21 East, of the Principal Base and Meridian, in the

386——12
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State of Montana, which are represented in the foregoing field notes as having been
- sarveyed by him and under his direction; and that said survey has been in all
respects, to the best of our knowledge and belief, well and faithfully surveyed,
and the corner monuments established according to the instructions furnished by the
United States surveyor general for Montana.
PETER LONG, Chainman.
JOHN SHORT, Chainman.
HENRY CLAY, Moundman.
WILLIAM STONE, Moundmas.
GEORGE SHARP, Azman. '
ApaM DuLL, drman.
JAMES BANNER, Flagman.

Subscribed and sworn to before me this fifteenth day of September, 1890.
[8EAL.] ‘WILLIAM MARTIN, Notary Public.

FINAL OATH OF UNITED STATES DEPUTY SURVEYOR.

I, Richard Roods, United States deputy surveyor, do solemnly swear that in pur-
suance of a contract received from A—— B——, United States surveyor genem})for
Montana, bearing date of the tenth day of July, 1890, I have well, faithfully, and,
traly, in my own prc:fer person, and in strict conformity with the instructions fur-
nished by the United States surveyor general for Montana, the Manual of Sarvey-
ing Instructions, and the laws of the United States, surveyed all those parts or
rtions of the east and north boundaries of Township No. 13 North, Range No. 21
ast, of the Principal Base and Meridian in the State of Montana, which are repre-
gsented in the foregoing field notes as having been surveyed by me and under my
direction; and I do further solemnly swear that all the corners of said surveys have
been established and perpetuated in strict accordance with the Manual of Surveying
Instructions, and the special instructions of the United States surveyor general for
Montana, and in the specific manner described in the field notes, and that the fore-
oing are the original field notes of such survey; and should any fraud be detected
fm!l:l suffer the penalty of perjury under the provisions of an act of Congress
approved August 8, 1846. * '
RICHARD ROODS,
U. 8. Deputy Surveyor.

Subscribed by said Richard Roods and sworn to before me this fifteenth day of
September, 1890. _
[8EAL.] A—B—
U. 8. Surveyor General for Montana.
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SPECIMEN FIELD NoTES.—No. 4,

Resurvey of the E. bdy. of T. 25 N., R. 2 W., Willamette Meridian.

Chains.

8&
88

52. 74

57.00
72.00
80. 00

(NoTE.—F'ield notes of retracements and resurveys will be incorporated
with the field notes of the subdivisions to which they are directly
related, and will be covered by the preliminary and final oaths of said
subdivisional field notes. (See page 71.)

In case the deputy does not know from recent observations that his in-
strument is in adjustment, he will make the observations prescribed
at the beginning of specimen field notes No. 2, or No. 5, as the charac-
ter of the instrument employed may require.

A transit with solar attachment is the instrument employed for this
resurvey.)

Preliminary to commencing the subdivision of this township, I run
north on a blank line, on the east boundary of sec. 36; at 40.00 chs.
I find the } sec. cor., N. 80° E., 30 1ks. dist., and at 80.00 chs., the cor.
of secs. 25, 30,31 and 36, east, 58 lks. dist.; therefore, I continue my
line north, tind no part of the E. bdy. in alinement, and that many of
the corners are nearly obliterated. At 5 miles 79.83 chs., intersect E.
and W. line, 42 lks. E. of the cor. of Tps. 25 and 36 N., Rs.1and 2 W,
and as these townships have not been subdivided, I resurvey the range
line between them, as follows:

The old standard cor. of Tps. 25 N., Rs. 1 and 2 W., is a post greatly
decayed, and the marks are nearly obliterated. I destroy all traces of
the old corner and reéstablish it at the same point, as follows:

Set a sandstone, 18 X85 ins., 12 ins. in the ground, for standard cor. of
Tps. 25 N., Rs.1 and 2 W. marked S.C.,on N.face, with 6 grooves on
N, E.,and W. faces; dig pits, 30x24x12 ins., crosswise on each line,
E.and W., 4 ft., and N. of stone, 8 ft. dist.; and raise a mound of earth,
5 ft. base, 2§ £t. high, N. of cor.

Thence I run

N. 0° 3’ W, bet. secs. 31 and 36.

Through timber. Ascend.

Top of ridge, about 40 ft. high, bears E. and W,

Set a sandstone, 208 L ins. 15 ins. in the ground, for } sec. cor. marked
% on W. face; from which

A pine 20 ins. diam., bears N. 20° E., 24 1ks. dist. marked } S. B. T.
' Anoak, 16 ins. diam., bears N. 684° W. 27 |ks. dist., marked } S. B. T.

From this point, the old } sec. cor., which is a decayed stake, with marks
almost obliterated, pears N.80¢ E., 33 1ks. dist. I destroy this stake
and the marks on the stump of a beech tree, described as a bearing tree
in the field notes of the original survey. No trace can be found of a
poplar, described as a bearing tree.

An oak, 14 ins. diam., on line, I mark with 2 notches on E. and W. sides.
Descend.

Foot of ridge, bears E. and W.; enter rich level land.

Leave timber, bears N. E. and S. W.

Set a cedar post, 3 ft.long, 4 ins. sq., with marked stone, 24 ins. in the
ground, for corner of secs. 25, 30, 31, and 36, marked

T.25N., 8.30 on N.E,,

R.1W,8.310on8.E,,

S.36 on 8. W., and )

R.2W,, 8. 25 on N. W. faces; with 5 notches on N. and 1 notch on
8. edges; dig pits, 18 x18X12 ins. in each sec., 5} ft. dist.; and
raise a mound of earth, 4 ft. base, 2 ft. high, W. of cor.

From this cor. the old cor., a decayed post, bears E. 65 lks. I destroy all
traces of the old cor.

Land, rolling and level.

Soil, N. and S. parts, rich loam; 1st rate; middle part, sandy; 2nd rate.

Timber, pine and oak.
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Resurvey of the E. bdy. of T. 25 N., R. 2 W., etc.—Continued.

Chains.| N.0° 3’ W, bet. secs. 25 and 30.

Over level land.

40.00 | Set a locust post, 3 ft.long, 3 ins. sq., with quart of charcoal, 24 ins. in ;
the ground, for } sec. cor. marked } S., on W. face; dig pits, 18 x18x 12 |
ins., N.and S. of post, 3 ft. dist.; and raise a mound of earth, 33 ft. |
base, 1} ft. high, W. of cor. ‘

All indications of the old cor. have disappeared. i

80.00 | Set u granite stone, 15X8X 7 ins., 10 ins.in the ground, for cor. of secs. 19,
24, 25 and 30, marked with 4 notches on N. and 2 notches on 8. edges;
dig pits, 18 x18x 12 ins., in each sec.,5} ft. dist.; and raise a mound
of earth, 4 ft. base, 2 ft high, W. of cor. i

From this point, the old sec. cor., a post, bears N. 50° E., 41 lks. dist.
I destroy the cor. ;

Land, level prairie.

Soil, rich loam; 1st rate.

No timber.

N. 0° 3’ W., bet. secs. 19 and 24. !

Over level prairie. ;

40.00 | Set an oak post, 3 ft. long, 3 ins. 8q., with charred stake, 24 ins. in the '
ground, for } sec. cor., marked $ 8. on W. face; dig pits, 18 x 18 x 12
ins., N. and 8. of post, 3 ft. dist.; and raise a mound of earth, 3} ft.
base, 14 ft. high, W. of cor.

From this point, the old } sec. cor., a decayed post, bears N. 514° E., 47
1ks. dist. I destroy this post, and marks on old bearing trees.

50.00 | Elk Creek, 130 lks. wide, shallow at this point, good water, gentle cur-

rent, course N. \W.

80.00 | Set a limestone, 18 X 8 X 5 ins., 12 ins. in the ground, for cor. of secs. 13,
18, 19 and 24, marked with 3 notches on N. and 8. edges; dig pits,
18 x 18 x 12 ins., in each sec., 5} ft. dist.; and raise amoundof earth,
4 ft. base, 2 ft. high, W. of cor.

After diligent search no signs of the old cor. can be found.

Land, level prairie.

Soil, rich loam; 1st rate.

No timber.

1 N. 0°3 W., bet. secs. 13 and 18.

Over prairie land.

16.50 = Coon Creek, 60 lks. wide, 2 ft. deep, good water, course W.

40.00 | Set a cedar post, 3 ft. long, 3 ins. sq., with quart of charcoal, 24 ins. in
the ground, for } sec. cor. marked $ S. on W. face; dig pits, 18x18Xx12
ins., N. and S. of post, 3 ft. dist.; and raise a mound of earth, 3% ft.
base, 14 ft. high, W. of cor.

I can find no traces of old cor. post, but find slight traces of pits N.
86° E. 46 lks. dist., which I destroy.

80.00 | Set a limestone, 22x8x4 ins., 17 ins. in the ground, for cor. of secs. 7,
12, 13 and 18, marked with 2 notches on N. and 4 notches on 8. edges;
dig pits, 18x18x 12 ins., in each sec., 5} ft. dist.; and raise a mound
of earth, 4 ft. base, 2 fr. high, W. of cor.

The old cor. which was a post, has disappeared, but indistinct remains

. of the pits, nearly in their proper places, still remain. The new pits
sufticiently obliterate the old ones.

Land, gently rolling prairie.

Soil, rich loam; 1st rate.

No timber.

April12,1892: I set off 9° 6’ N., on the decl. arc; and at 122 0.3 p. m.,
1. m. t., observe the sun on the meridian; the resulting lat., is 47° 35’ N.

N. 0° 3' W., bet. secs. 7 and 12.
Over prairie land.
17.50 Maplgv Creek, 10 lks. wide, 1 ft. deep, good water, gentle current, course
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Resurvey of the E. bdy. of T. 25 N., R. 2 W., etc.—Continued.

Chains.
40. 00

80. 00

10. 40
22.00

46. 00
79.83

0.
9.61

Set a cedar post, 3 ft. long, 3 ins. 8q., with charred stake, 24 ins. in the
ground, for } sec. cor., marked } S. on W. face; dig pits, 18 x18x12
ins., N. and S. of post, 3 ft. dist.; and raise a mound of earth, 3¢ ft.
base, 14 ft. high, W. of cor. ‘

Set a limestone, 20xX8x5 ins., with marked stone, 24 ins. in the ground,
for cor. of secs. 1, 6, 7, and 12, marked with 1 notch on N. and 5
notches on 8. edges; dig pits, 18 xX18x12 ins., in each sec., 5} ft dist.;
and raise a mound of earth, 4 ft. base, 2 ft. high, W. of cor.

The old cor. which was & post, has been entirely destroyed by fire, no
signs of pits.

Land, level prairie.

Soil, rich loam; 1st rate.

No timber.

April 12, 1892: At 4 p.m,, 1. m. t., I set oft 47° 36’ on the lat. arc;
—© —/, on the decl. arc; and determine a true meridian, at the cor. of
secs. 1, 6, 7, and 12.

Thence I run

N. 0° 3’ W., bet. secs. 1 and 6.

Over prairie land.

A spring branch, 3 1ks. wide, good water, course S. 70° W.

Spring of pure water, 3 ft. diam., 2 ft. deep, bears E., 6.00 chs. dist.

Set a locust post, 3 ft. long, 3 ins. 8q., with quart of charcoal, 24 ins. in
the ground, for } sec. cor., marked } S., on W. face.; dig pits, 18 xX18 X
12 ins., N. and 8. of post, 3 ft. dist.; and raise a mound of earth, 33
ft. base, 14 ft. high, W. of cor.

After diligent search no old  sec. cor. can be found.

Small branch, 3 1ks. wide, sluggish current, course N. W. Enter timber,
bears N. W.and 8. E.

The old cor. of Tps. 25 and 26 N., Rs. 1 and 2 W., which is an oak post,
burned off at the surface of the ground. I reéstablish the cor. at
the same point, as follows: Set a cedar post, 3 ft.long, 4 ins.sq., with
charred stake and the old post,24 ins.in the ground, for cor. of Tps.
25 and 26 N., Rs. 1 and 2 W. marked

"T.26 N.,,8.31on N.E,,

R.1 W, 8.6 on8.E,,

T.25N.,8.1on8. W., and

R. 21}%’1,1 S.36 on N. W. faces; with 6 notches on each edge; from
whic

A cherry, 6 ins. diam., bears N.404° E., 14 1ks. dist., marked T.26
N, R.1W., 8.31, B.T.

A white oak, 5 ins. diam., bears S.513° E., 24 1lks. dist., marked T.
25N, R.1 W, 8.6, B.T.

A hickory, 8 ins. diam., bears S.373° W., 30 lks. dist., marked T.
25N., R.2W, 8.1, B.T.

A chestnut, 6 ins. diam., bears N.52§° W., 13 lks. dist., marked T.
26N.,R.2W,, 8.36,B.T.

Land, level.

Soil, rich loam, 1st rate.

Timber, oak, hickory, and chestnut.

April 12, 1892,

The field notes of the subdivision of this township read in part as fol-
lt‘iws v * * * * L -

¢“N.89°57" W., on a random line bet. secs. 7 and 18.

Set temp. $ sec. cor.

The cor. of secs.7,12,13, and 18 can not be found.

I tind the } sec. cor. bet. secs. 13 and 18, which is a locust post, 1 ft. high,
3ins. 8q., marked and witnessed as described by the surveyor general.

Thence I run

North, on a random line bet. secs. 13 and 18.
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Resurvey of the E. bdy. of T. 25 N., R. 2 W., etec.—Concluded.

Chains.
40. 00

79. 95

i 38.00
| 39.974

Set temp. sec. cor. At this point I again make careful search for the
sec. cor., which is described by the surveyor general, as a post, with
pits and mound of earth W. ot cor., but am unable to find any traces
of post, pits, or mound. Thence, bet.secs. 7 and 12.

Intersect E. and W. line, 5 lks. E. of the } sec. cor. bet.secs.7 and 12,
which is a sandstone, 5Xx10x4 ins.above ground, marked and wit-
nessed as described by the surveyor general.

Thence I run

S.0° 2/ E., on a true line bet. secs. 7 and 12.

Over rolling land.

Fence, bears E. and W., enter plowed ground.

Reéstablish the cor. as follows:

Set a cedar post, 3 ft.long, 4 ins.sq., with marked stone, 24 ins.in the
ground, for cor. of secs. 7, 12, 13, and 20, marked

T.25N.8.7 on N.E.,,

R.2W.S.180on 8. E,,

8.13 on S. W., and

R.3 W., 8.12 on N. W.faces; with 2 notches on N. and 4 notches
on S.edges; dig pits, 18 xX18x12 ins., in each sec., 5} ft.dist.;
and raise a mound of earth, 4 ft. base, 2 ft. high, W. of cor.

A?ril 18, 189?.”

» » * » *
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[Second page.]

NAMES AND DUTIES OF ASSISTANTS.

PETER LONG ................ Chainman.
JOHN SHORT .. Chainman.
CYRUS CLAY ... ... ........ Moundman,
HENRY ROCK -.............. Moundman,
GEORGE SHARP.............. Axman.
ADAM DULL. ... ..l Axman.
JAMES BANNER ...Flagman.
EDWARD ENs1GN............ Flagman.
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Meanders of Lake insec. 33 ... .. o o iiiiiiiiiiiiiiiiaaaa ....page 215.
Meandersof Lin'sa Lake........... ... ... ..payes 215 to 217.
Meandersof IvvIsland ... ... .. ... . ... ...l ..pages 217 to 218.
Meanders of Diamond Rock....... ... ... il page 218.

NoTeE.—When practicable, the diagram will show meander lines with the page references written
upon them,
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[Third Page.]
PRELIMINARY OATHS OF ASSISTANTS.

We, Peter Long and John Short, do solemnly swear that we will well and faith-
folly execute the duties of chainmen; that we will level the chain over even and
uneven ground, and plumb the tally pins either by sticking or dropping the same;
that we will report the true distances to all notable objects, and the true lengths of
all lines that we assist in measuring, to the best of our skill and ability, and in
accordance with instructions given us in the survey of the subdivision and meander
lines of Township No. 15 North, of Range No. 20 East, of the Principal Base and
Meridian in the State of Montana.

PETER LONG, Chainman.
JOHN SHORT, Chainman.

Subscribed and sworn to before me this second day of August, 1893.
[skaAL.] HENRY DOOLITTLE,
Notary Public.

We, Cyrus Clay and Henry Rock, do solemnly swear that we will well and truly
perform the duties of moundmen, in the establishment of corners, according to the
instructions given us, to the best of our skill and ability, in the survey of the sub-
division and meander lines of Township No. 15 North, of Range No. 20 East, of the
Principal Base and Meridian in the State of Montana.

CYRUS CrLAY, Moundman.
HEeNRY Rock, Moundman.

Subscribed and sworn to before me this second day of August, 1893.
[SEAL.] HENRY DOOLITTLE,
Notary Public.

We, George Sharp and Adam Dull, do solemnly swear that we will well and truly
perform the duties of axmen in the establishment of corners and other duties,
according to instructions given to us, and to the best of our skill and ability, in the
survey of the subdivision and meander lines of Township No. 15 North, of Range
No. 20 East, of the Principal Base and Meridian in the State of Montana.

GEORGE SHARP, Axman.
ApaM DuLL, Axman.

Subscribed and sworn to before me this second day of August, 1893.
[SEAL.] HENRY DOOLITTLE,
: Notary Public.

1, James Banner, do solemnly swear that I will well and truly perform the duties
of flagman according to instructions given me, to the best of my skill and ability,
in the survey of the subdivision and meander lines of Township No. 15 North, of
Range No. 20 East, of the Principal Base and Meridian in the State of Montana.

JAMES BANNER, Flagman.

Subseribed and sworn to before me this second day of August, 1893.
[sEAL.] HENRY DOOLITTLE,
Notary Public.

1, Edward Ensign, do solemnly swear that I will well and truly perform the duties
of flagman according to instructions given me, to the best of my skill and ability,
in the survey of the subdivision and meander lines ot Township No. 15 North, of
Range No. 20 East, of the Principal Base and Meridian in the State of Montana.

EpwARD ENSIGN, Flagman.

Subscribed and sworn to before me this eleventh day of Au%lst, 1893:
OBERT ACRES,
U. 8. Deputy Surveyor.
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Subdivisionof T. 15 N., R. 20 E.

Survey commenced August 4, 1893, and executed with a Young & Sons
light mountain transit, No.—, with solar attachment. The horizontal
limb is provided with two double verniers placed opposite toeach other,
reading to single minutes of arc, which is also the least count of the
verniers of the latitude and declination ares.
The instrument was examined, tested on the true meridian at Helena,
found correct, and was approved by the surveyor general for Montana,
August 1, 1893,
I examine the adjustments of the transit, and correct the level and col-
limation errors;* then, to test the solar apparatus, by comparing its
indications, resulting from solar observations made during a. m. and
. m. hours, with a true meridian determined by observations on Po-
aris, I proceed as follows:
At the cor. of Tps. 14 and 15 N., Rs. 20 and 21 E.; latitude 45° 45’ N., lon-
gitude 107° 54’ W.: I set off 45° 45’ N., on the lat. arc; 17° 1’ N., on
the decl. arc; and, at 4" 6= p. m., 1. m. t., determine with the solar
a true meridian and mark a point thereof, on a stone firmly set in the
ground, 5 chs. N. of the cor.
At 10t 24w 3 p. m. by my watch, which is 3™ 43¢ slow of . m. t., I observe
Polaris at eastern ¢elongation, in accordance with Manual of Instructions, t
and mark a point in the line thus determined, on a plug driven in the

ground, 5 chs. N. of my station.
August 4, 1893.

Chains.

August 5: At 6 a. m., 1. m. t., I lay off the azimuth of Polaris, 1° 48/, to

the west, and mark the TRUE MERIDIAN this determined, by cutting a

small groove in the stone set August 4, on which the true meridian falls

0.4 ins. east of the mark determined by the solar. .

At 8 6m a. m., 1. m. t., I set off 45° 45, on the lat. arc; 16° 50’ N., on
the decl. arc; and mark a point in the true meridian determined with
the solar, by a cross on the stone already set 5 chs. N. of my station;
this mark falls 0.3 ins. east of the true meridian established by the Polaris
observation.}

The solar apparatus, by p. m. and a. m. observations, defines positions
for true meridians, respectively about 0’21’/ west§ and 0’16’/ east§ of
the meridian established by the Polaris observations; therefore, I con-
clude that the adjustments of the instrument are satisfactory.

The magnetic bearing || of the true meridian, at 8> 30ma. m., is N. 18° 15’
W.; the angle thus determined, reduced by the table, page 100, gives

the mean mag. decl. 18° 10' E.

From the 'l‘g» cor. already described, I run

North, on the 5th Guide Meridian and E. bdy. of sec. 36; and, at 40.01
chs., intersect the  sec. cor.; and, at 79.98 chs., fall 1 1k. W. of the
cor. of secs. 25, 30, 31 and 36; therefore, the line bears north.

From the Tp. cor. I run N. 89° 57 W., on the 8. bdy. of sec. 36; at 39.99
chs., fall 03 lk. N. of the } sec. cor.; and at 80.01 chs. fall 1 1k. 8. of
the cor. of secs. 1, 2, 35, and :6, on S. bdy. of the Tp.; consequentiy,
the S. bdy. of the sec. 36 bears N. 89° 57' W,

Therefore, the bearings are as stated by the surveyor general, and my
chaining practically agrees with the field notes of the original survey.

*The instrument will not ily be in adjust t at the beginning of the survey because it was
Jound correct when approved by the surveyor general. The deputy should clearly understand that he
is required to know that his instrument is in adjustment when he commences work and at all other
times when he employs said instrument to determine directions and run lines, from proper observa-

tions personally conducted.

1 See page 105.
+ The observations here recorded have a twofold object; first, to determine a true meridian; second,
to test the solar apparatus thereon. When a transit is employed, true meridians, determined by Polaris
be regarded as reference, or directing lines of the survey; and from them all other

observations, w
directions and bearings will be initiated by angular measurements on the horizontal limb of the instru-

ment.
§To determine these small angles in seconds of arc, divide the fallings, expressed in inches, by

0,019. (See footnote, pa%e 164.)
|| When this magnetic bearing shall have been taken, the deputy will have no further use for the
magnetic needle on this survey, and it might be removed from the compass box, and left in camp,

without affecting the subdivision of the township in any manner.
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Subdivision of T. 15 N., R. 20 E.—Continued.

| Chains.

BEB B
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40.00
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I commence at the cor. of secs. 1,2, 35, and 36, on the 8. bdy. of the Tp.,
which is a sandstone, 6 X 8 X 6 ins. above grouund, firmly set, and
marked and witnessed as described by the surveyor general.

Thenoce I run

N. 0° 01’ W., bet. Secs. 35 and 36.

Over level bottom land.

Wire fence, bears E. and W.

Enter scattering cottonwood timber, bears E.and W. F.G. Alexander’s
house bears N. 28° W,

Leave scattering cottonwoods, bearing E.and W.; enter road, bears N.

S. E. cor. of F. G. Alexander’s field ; theuce, along west side of road.

To crossroads, bears E.to Mound City; N. to Lake City. F.G. Alexan-
der’s house bears S. 40° W, The } sec. cor. point will fall in road;
therefore

Set a cedar post, 3 ft. long, 3 ins. 8q., with quart of charcoal, 24 ins. in the

ound, for witness cor. to } sec. cor.,marked W. C. } S., on W. face;
ig pits, 18x18x12 ins. N. and 8. of post, 3 ft. dist.; and raise a
mound of earth, 3} ft. base, 1§ ft. high, W. of cor.

The point for } sec. cor. falls in road.

Deposit a marked stone, 24 ins. in the ground, for } sec. cor.

The 8. E. cor. of Pat. Curran’s field bears W., 5 1ks. dist.

Set a limestone, 15X 8X6 ins., 10 ins. in the ground, for witness cor. to
1 sec. cor., marked W. C. } S. on W. face; dig pits, 18 X18x 12 ins. N.
and 8. of stone, 3 ft. dist.; and raise a mom\g of earth, 34 ft. base, 1§
ft. high, W, of cor.

Thence along E. side of field.

N. E. cor. of Pat. Curran’s field, bears W., 4 1ks. dist.

Leave road; which turns to N.70° W., leads to ferry on Ycllowstone
River; thence to Lake City.

En&e{y dense cottonwood and willow undergrowth, bears N.54 E. and S.

Leave undergrowth, enter scattering timber, bears N. 60°E. and 8. 60° W.

. Set a locust post, 3 ft. lonﬁ, 4 ins.sq., 24 ins. in the ground, for cor. of secs.

25, 26, 35 and 36, marke
T.15N.,8.25 on N.E.,
R.20 E.,8.36 on 8.E.,
S.35 on S.W., and
S.26 on N.W.faces; with 1 notch on 8.and E. faces; from which
An ash, 13 ins. diam., bears N. 22° E., 26 lks. dist., marked T. 15
N,R.20E,, 8.25,B.T.
A sycamore, 48 ins. diam., bears S. 71}° E., 37 lks. dist., marked T.
15N,R.20 E., 8.36,B.T.
A walnut, 17 ins. diam., bears S. 64° W., 41 1ks. dist., marked T.
15N,R.20E,, 8.35,B.T.
A cottonwood, 13 ins. diam., bears N. 213° W., 36 lks. dist.,
marked T.15 N.,,R.20 E., 8.26, B. T.
Last 20.00 chs. of this mile subject to overtlow, 2 to 4 ft. deep.
Land, level bottom.
Soil, alluvial; 1st rate.
Timber, scattering cottonwood, sycamore, ash, and walnut; undergrowth,
cottonwood and willow.
Dense undergrowth, 15.00 chs.

S.89° 57’ E., on a random line bet. secs. 26 and 36.

Set temp. } sec. cor.

Intersect E. bdy. of Tp. 3 lks. N. of cor. of secs. 25, 30, 31, and 36, which is
a sandstone, 5X8x5 ins. above ground, marked and witnessed as
described by the surveyor general.

Thence I run

N.89° 56’ W., on a true line bet. secs. 25 and 36.

Over level bottom land, through scattering timber.

Leave scattering timber, bears N. and S.

Cherry Creek, 12 1ks. wide; clear water, 1 ft. deep; gentle current, sandy
bottom; course N.

Enter heavy timber, bears N. and 8.
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Chains.
32. 50
39.98

46.50

79. 96

25.36

26. 00

32.12
40. 00

49. 46

g &N
883 38

Leave heavy timber, bears N. W. and 8. E.

Deposit a quart of charcoal, 12 ins. in the ground, for } sec. cor.; di
pits, 18x18x12 ins., E. and W. of cor., 4 ft. dist.; and raise a moun
of earth, 3} ft. base, 1} ft. high, over deposit. In E. pit drive a cedar
stake, 2 ft. long, 2 ins. 8q., 12 ins. in the ground, marked } 8. on N.
face.

Enter heavy timber, bears N. and 8.

Leave heavy, enter scattering timber, bears N. 25° E. and 8. 25° W,

The cor. of secs. 25, 26, 35, and 36.

Land nearly level; mostiy subject to overflow 2 to 5 ft. deep.

Heavily timbered land, 41.50 chs.

N. 0° 1’ W., bet. secs. 25 and 26.

Over level bottom land, through scattering timber.

Right bank of Yellowstone River.

Set a locust post, 3 ft. long, 4 ins. 8q., 24 ins. in the ground, for meander
cor. of fracl. secs. 25 and 26, marked

M.C.onN,,

T.15N. on 8.,

R.20E., S.250n E., and

8. 26 on W, faces; from which

A cottonwood, 12 ins. diam., bears 8. 181° E., 16 lks. dist., marked |
T.15N., R.20E,, 8. 25, M. C. B. T.

A sycamore, 31 ins. diam., bears 8. 743° W., 25 lks. dist., marked
T.15N., R.20E,, S. 26, M. C. B. T. :

Enter shallow channel, 1 to 2 ft. deep.

Across shallow channel, 64 1ks. wide, to sand bar parallel to river bank;
thence on sand bar. -

To right bank of main channel, course E.; point for triangulation.

Point for } sec. cor. falls in river.

To determine the dist. across, I set a flag on line, on left bank; then
measure & base, N. 89° 59’ E., 20.00 chs. to a point, from which the
flag bears N. 49° 06’ W.; from the flag the E. end of base bears S. 49°
6’ E.; therefore, the dist. is tan. 40° 55’ X base, or 0.867x20.00—=17.34
chs.;* making the whole distance from meander cor., 0.64-46.124-
17.34—24.10 chs., which added to 25.36, makes

To left bank of Yellowstone River; bank, 12 ft. high.

Deposit a marked stone, 12 ins. in the ground for meander cor. of
fracl. secs. 25 and 26, dig a pit, 36xX36x12 ins., 5 ft. N. of cor. and
raisea mound of earth, 4 ft. base, 2 ft. high, over deposit.

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

M. C.on 8.,

T.15N. on N,

R. 20 E., 8. 26 on W., and
8. 25 on E. faces.

Thence over level bottom land. Some small cottonwoods, none within
limits suitable for bearing trees.

Leave bottom, begin ascent, bears E. and W.

Top dof ascent and edge of sandy plain, 40 ft. above river, bears E.
an

Wire fence, bears E. and W.

Telegraph line, bears E. and W. ’

Set a cedar post, 3 ft. long, 4 ins. 8q., with marked stone, 24 ins. in th
ground, for cor. of secs. 23, 24, 25, and 26, marked

T.15N.,8.240on N.E,,

R.20E, 8.250n 8.E,,

S.26 on 8. W., and

S.23 on N. W. faces; with 2 notches on 8.and 1 notch on E. edges;
dig pits, 18 x18X12 ins.in each sec. 5} ft. dist.; and raise a
mound of earth, 4 ft. base, 2 ft. high, W. of cor.

Land, level.

* See page 136.
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Chains.

25
£8
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23

ERE
883

40.00
80.01

80.01

40.003/

Soil, alluvial and sandy; 1st and 2nd rate.

Timber, cottonwood and sycamore.

Aungust 5: At this cor. I set off 16° 47' N., on the decl. arc; and, at O"
6" p.m., 1. m.t., observe the sun on the meridian; the resulting lat. is
45° 47'.0 or about 0'.3 greater than the proper lat.

S.89° 56’ E., on a random line bet. secs. 24 and 25.
Set temp. $ sec. cor.

Intersect E. bdy. of Tp. 3 lks. N. of cor. of secs. 19, 24, 25, and 30, which
is a sandstone, 5X9Xx4 ins.above ground, marked and witnessed as
described by the surveyor general.

Thence I run

N.89° 55’ W., on a true line bet. secs. 24 and 25.

Over level land. )

Fletcher’s Station bears S.64° W.

Set a cedar post, 3 ft.long, 3 ins.sq., with marked stone, 24 ins.in the
ground, for } sec. cor., marked } S. on N. face; dig pits, 18 x18x12
ins., E.and W.3 ft.dist.; and raise a mound of earth, 3} ft. base, 1}

ft. high, N. of cor.

Fletcher’s Station bears 8. 7° E.

Short Creek, 3 1ks. wide, alkali water, 8 ins. deep, course S. 20° E.

The cor. of secs. 23, 24, 25, and 26.

Land, level.

Soil, sandy; 3rd rate.

No timber.

\

N. 0° 1’/ W, bet. secs. 23 and 24.

Over level land.

Enter alkali flat, bears N. 70 W. and 8. 70 E.

Set a sandstone, 16 X8X16 ins., 11 ins. in the ground, for } sec. cor.,
marked } on W. face; dig pits, 18 X18 X 12 ins., N. and §. of stone, 3
ft. dist., and raise a mound of earth, 3} ft. base, 14 ft. high, W. of cor.

Alkali flat extends about 65.00 chs. E. and 35.00 chs. W.

Leave alkali flat, bears E. and W.

Alkali creek (dry), course E.

Set a sandstone, 20x7X5 ins., 15 ins. in the ground, for cor. of secs.
13, 14, 23 and 24, marked with 3 notches on 8. and 1 notch on E. edges; |
dig pits, 18x18x12 ins., in each sec., 5% ft. dist.; and raise a mound
of earth, 4 ft. base, 2 ft. high, W. of cor.

Land, level.

Soil, sandy and alkali; 4th rate.

No timber.

S. 89° 55’ E., on a random line, bet. secs. 13 and 24.

Over level, land.

Set temp. } sec. cor.

Intersect E. bdy. of the Tp. at the cor. of secs. 13, 18, 19, and 24, which
is a locust post 1 ft. above ground, 4 ins. sq., marked and witnessed as
described by the surveyor general.

Thence I run

N. 89° 55’ W., on a true line bet. secs. 13 and 24,

Over sandy alkali land.

Set a juniper post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins.
in the ground, for } sec. cor. marked 4 S., on N. face; dig pits,
18x18x12 ins., E. and W. of post,3 ft. dist.; and raise a mound of
earth, 34 ft. base, 14 ft. high, N. of cor.

The cor. of secs. 13, 14,23, and 24.

Alkali creek (now dry), runs eastward about 4.00 chs. south of this line.

Land, level.

Soil, alkali sand; 4th rate.

No timber.
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Chains.| N.0° 1’ W, bet. secs. 13 and 14. 1

Over level land. : !

40.00 | Set an oak post 3 ft.long, 3 ins.sq., with quart of charcoal, 24 ins. in the
ground, for } sec. cor., marked } S.on W.face; dig pits 18x18x12 ins. |
N.and 8. of post, 3 ft. dist., and raise a mound of earth, 3} ft. base, 14
ft. high, W. of cor.

Thence gradually ascending.

Begin steep ascent, sloping S. W.; broken, stony ground.

Set a limestone, 20X8x6 ins., 15 ins. in the ground, for cor. of secs. 11, |
12, 13, and 14, marked with 4 notches on S., and 1 notch on E. edges;
and raise a mound of stone, 2 ft. base, 14 ft. high, W. of cor. - Pits
impracticable.

This cor. is about 150 ft. above last } sec. cor.

Land, level and mountainous.

Soil, sandy and rocky; 3rd and 4th rate.

No timber.

Mountainous land, 22.00 chs.

8%
88

S.89° 55’ E., on a random line, bet. secs. 12 and 13.

40.00 | Point for } sec. cor. falls in Rancho San Blas.

80.03 | Intersect E. bdy. of Tp. 7 lks. N. of the cor. of secs. 7, 12, 13, and 18,
which is a sandstone 5x6 X6 ins. above ground, marked and witnessed |
a8 described by the surveyor general.

Thence, I run

N. 89° 52’ W, on a true line bet. secs. 12 and 13.

Over level land.

31.49 | Intersect E.bdy. of Rancho San Blas, at a point, from which the 5 mile
post on the rancho bdy. bears S. 33° E. 7.00 chs. dist.

Set a limestone, 15X8x5 ins., 10 ins. in the ground, for closing cor. of
fracl. secs.12 and 13, marked C. C.on E. and 8.B., on W. faces; di
pits, crosswise on each line, 30x24x12 ins., N. 33° W, 3 ft., an
24x18x12ins., E. of stone, 7 ft. dist. ; and raise a mound of earth, 4 ft.
base, 2 ft. high, E. of cor.

Thence, across the rancho on a blank line.

67.07 | Intersect W. bdy. of Rancho San Blas at a point, from which the 3} mile
post on the rancho bdy., bears N.194° W., 12.20 chs. dist.

Set a granite stone, 15X7X6 ins., 10 ins. in the ground, for closing cor. of
fracl. secs. 12 and 13, marked S. B.on E., with 4 grooves on S. and C.
C.on W. faces; and raise a mound of stone 2 ft. base, 1§ ft. high, W. of
cor. Pits impracticable.

This cor.is on a granite ridge 220 ft.above closing cor. on E.bdy.of
the rancho. Thence, over rough stony ground.

76.00 | Begin descent of rocky slope, bears N. and S.

80.03 | The cor. of secs. 11,12, 13, and 14. -

This cor. is 40 ft. below top of ridge,

Land, level and mountainous.

Soil, sandy loam and stony; 3rd and 4th rate.

No timber.

Across Rancho San Blas, 35.58 chs. of blank line.

Mountainous land, 12.96 chs.

August 5: At 42 35m p. m., 1. m. t., I set off 45¢ 49’ on the lat. arc; !
16° 45’ N., on the decl. arc; and determine a true meridian with the
solar, at the corner of secs. 11, 12, 13, and 14.

Thence I run

N. 0° 1’ W., bet. secs. 11 and 12,

Ascend over rough stony ground sloping W.

11.00 | Top of ascent, bears about N. 50° W., and 8. 50° E.

Thence over level land.

36.60 | Intersect W. bdy. of Rancho San Blas at a point from which the N. W.

cor, of the rancho bears N, 194© W., 7.40 chs. dist.
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Set a cedar post, 3 ft. long, 4 ins. 8q., with marked stone, 24 ins. in the
ground, for closing cor. of fracl. secs. 11 and 12, marked
B.on E

C.C.T.15N.,R.20 E. on 8., and
S.11 on W. faces; dig gits, crosswise on each line, 3024 x12 ins..
N. 194¢ W, 3 ft., and 24 X18x12 ins., S. of stone, 7 ft. dist.; and
raise a mound of earth, 4 ft. base, 2 ft. high, S.of cor.
Thence, across the rancho on a blank line.
i The point for } sec. cor. falls in the rancho.
| Intersect N. bdy. of Rancho San Blas at a point from which the N. W.
cor. of the rancho bears S.73° W., 2.58 chs. dist.
Set a juniper post 3 ft. long, 4 ins. 8q., with a quart of charcoal, 24 ins. in
the ground, for closing cor. of fracl. secs. 11 and 12, marked

C.C.,, T.15N,, R.20E. on N,

S. B. on 8., and :

8. 11 on W, faces; dig pits, crosswise on each line, 30x24x12
ins,, 8. 73° W., 3 ft., and 24X 18X 12 ins., N. of stone, 7 ft. dist.,
and raise a mound of earth, 4 ft. base, 2 ft high, N. of cor.

Leave rancho, enter public land; thence, over rolling ground.
Branch, 6 lks. wide, course S. E.
Deposit a marked stone, 12 ins. in the ground, for cor. of secs. 1, 2, 11,
and 12, dig pits, 18x18x12 ins., in each sec., 4 ft. dist. and raise a
mound of earth, 4 ft. base, 2 ft. high, over deposit. In S. E. pit, drive
a cedar stake, 2 ft. long, 2 ins. 8q., 12 ins. in the ground, marked

T.15N.,S.1onN. E,, .

R.20E, 8.120n 8. E,,

8.110on 8. W,, and

8.2 on N. W. faces; with 5 notches on 8. and 1 notch on E. edges.

Land, mountainous and level.

Soil stony, clay, and loam; 3rd and 4th rate.
No timber. )
Across Rancho San Blas, 7.72 chs. of blank line.
Mountainous land, 11.00 chs.

S. 89° 52’ E., on a random line bet. secs. 1 and 12.

Set temp. } sec. cor.

Intersect E. bdy. of Tp.; 7 1ks. N. of gor. of secs. 1, 6, 7, and 12 which is a
juniper post, 1 ft. high, 4 ins. sq., marked and witnessed as described
by the surveyor general. .

Thence I run

N. 89° 49’ W, on a true line bet. secs. 1 and 12.

Over rolling land.

Enter oak timber, bears N. 20° E. and S. 20° W.

Begin ascent of ridge, bears N. 27° E. and 8. 27° W,

Top of ridge, 50 ft. high, bears N. 27° E. and S. 27° W.

Begin descent, bears N. 30° E. and S. 30°W.

Foot of descent, bears N. 33° E. and S. 33° W,

An oak, 12 ins. diam., on line, I mark with 2 notches on E. and W. sides.

Set a cedar post, with charred stake, 24 ius. in the ground, for $ sec. cor.,
marked % S. on N. face; dig pits, 18X18x12 ins., E. and W. of post, 3
ft. dist.; and raise a mound of earth, 3} ft. base, 13 {t. high, N. of cor.

Ravine, 2.00 chs. wide, 18 ft. deep, course 8. 20° W,

Ravine, 3.00 chs. wide, 22 ft. deep, course S. 30° W,

Ravine, 3.50 chs. wide, 25 ft. deep, course 3. 20° E,

Leave oak timber, bears N. and S.

The cor. of secs. 1, 2, 11, and 12.

Land, rolling.

Soil, sandy loam; 3d rate.

Timber, oak.
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Chains.| N. 0° 1’ W., on a random line bet. secs. 1 and 2.
40.00 | Set temp. } sec. cor. .
79.77 | Intersect N. bdy. of Tp, at cor. of secs. 1, 2, 35, and 36, which is a limme-
stone, 6 X6 X5 ins., above ground, marked and witnessed as described by
the surveyor general. -

Thence I run

S. 0° 1’ E. on a true line bet..secs. 1 and 2.

Over rolling land.

30.50 | Ravine, 3.50 chs. wide, 30 ft. deep, course N.70° E.

39.77 | Deposit a marked stone, 12 ins. in the ground, for } sec. cor.; dig pits,
18x18x12 ins. N. and S. of cor., 4 ft. dist.; and raise a mound of |
earth, 3} ft. base, 14 ft. high, over deposit.

In S. }l)(it drive a cedar stake, 2 ft.long, 2 ins. sq., 12 ins. in the ground
marked } S.on W. face.

79.77 | The cor. of secs. 1,2, 11, and 12.

Land, rolling.

Soil, clay and loam; 3rd and 4th rate.

No timber.

Aug. 5, 1893.

From the cor. of secs. 2, 5, 34, and 35, on 8. bdy. of the Tp., which is a locust |
post, 4 ins. 8q., 12 ins. high, marked and witnessed as described by the |
surveyor general, I run

N.(0° 2’ W, bet. secs., 34 and 35.

Over local bottom land.

40.00 | Set a cedar post, 3 ft.long, 3 ins.sq., with marked stone, 24 ins.in the |
ground, for } sec.cor. marked } S., on W. face; dig pits, 18 x18Xx 12 |
ins., N. and 8. of post, 3 ft.dist.; and raise a mound of earth, 3% ft. |
base, 1% ft. high, W. of cor. :

00 | Begin ascent of sand hills, bears N. 70° E.and S.70° W.

00 | Top of sand ridge, 35 ft. high, bears N.65° E. and 8. 65° W ., begin descent.

50

00

Foot of descent, bears N.70° E. and 8S.70° W.; thence, over sandy plain,
gently ascending. )
Set a locust post, 3 ft. long, 4 ins. 8q., with quart of charcoal, 24 ins. in
| the ground, for cor. of sec. 26, 27, 34 and 35, marked i
T.15N.,S.26on N.E,,
R. 20E.,S. 25 on S. E.,
S.340onS.W,, and *®
S. 27 on N. W. faces; with 1 notch on S. and 2 notches on E.
edges; dig pits, 18 X18x 12 ins., in each sec., 54 ft. dist., and
raise a mound of earth, 4ft. base, 2 ft. high, W. of cor. i
Land, level.
Soil, alluvial and sandy ; 1st and 4th rate.
No timber.

S. 89° 57’ E., on a random line bet. secs. 26 and 35.

40.00 | Set temp. $ sec. cor.

48.13 | To left bank of Yellowstone River, set temp. meander cor.

To determine the dist. across*, I set a flag on line on right bank of the
river; then measure a base line S. 22° 58’ E. 15.00 chs. to & point, whence
the flag bears N. 41° 47’ E. From the flag the S. end of the base
bears S. 41° 47" W. ; therefore the angles taken in order of measure-
ment are respectively 66° 59', 64° 48’, and 48° 16’; their sum being
180° 03/, or 3’ too great. I diminish each angle by one-third of the
excess and cou&pgiﬁ /the distanc% :;om'oss the river, as follows:

sin 64 . 905% 15 .
Sin 480 15,>< base, or 0.746 =18.19 chst. ; also,
48.134-18.19 makes

66.32 | To right bank of river; set temp. meander cor.

80.06 | Intersect N.and S.line, 3 lks. S. of cor. of secs. 25, 26, 35, and 36; thence
Irun

N. 89° 58’ W., on a true line bet. secs. 26 and 35.

* The triangulation will always be mada;':;_t“h; random line when @ ra_ndom line isrun. See page6l;
and Plate IT, ﬂ%. 4. v e age
t See page 136.
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Chains.
13.74

Over level bottom land, through scattering timber.

To right bank of Yellowstone River.

Set a limestone, 19X 7x5 ins., 16 ins. in the ground, for meander cor. of
fracl. secs. 26 and 35, marked M. C. on W.face, with 1 groove on 8.
face; from which

A sycamore, 19 ins. diam.. bears N. 49}° E., 26 lks. dist., marked T.
I5N,R.20E, 8.26, M.C.B.T.
A cottonwood, 13 ins. diam.. bears 8.384° E., 21 lks. dist., marked
T.15N.,,R.20E.,8.85, M.C.B.T.
To left bank of Yellowstone River.
A sycamore, 13 ins. diam., for meander cor. of fracl. secs. 26 and 35, I mark
M.C onE,,
T.15N. on W,
R.20E., 8. 35 on 8., and
8.26 on N.sides; dig a pit, 36x36x12 ins., 8 ft. W. of tree, and
raise & mound of earth, 4 ft. base, 2 ft. higi:, W. of cor.

Leave scattering timber, bears N. W.and 8. E.

Set a cedar post, 3 ft. long, 3 ins.sq., with marked stone, 24 ins. in the
iround, for } sec. cor. marked } 8., on N. face; dig pits, 18 x18x12 ins.,

5. and W. of post, 3 ft. dist.; and raise a mound of earth, 3} ft. base,
14 ft. high, N. of cor.

The cor. of secs. 26, 27, 34, and 35.

Land, level.

Soil, alluvial and sandy; 1st and 3rd rate,

Timber, sycamore and cottonwood.

8g

83 &&
88 ZY.

53.00
80.01

N. 0° 2/ W., bet. secs. 26 and 27.

Over nearly level land.

Road from Mound City to Lake City, bears N. 65° W. and 8. 60° E.

Set a locust post, 3 ft. long, 3 ins. 8q., with marked stone, 24 ins. in the
ground, for } sec. cor. marked } 8. on W. face; dig pits, 18x18x12
ins., N. and 8. of post, 3 ft. dist.; and raise a mound of earth, 3} ft.
base, 1} ft. high, W. of cor. .

Telegraph line, bears N. 70° E. and 8. 70° W.

Spring branch, 2 lks. wide, course 8.E.; flows from a spring of pure
water, 3 ft. diam., 2 ft. deep, which bears N. 63° W., 4.00 chs. dist.

Road from Mound City to Lake City, bears N. 60° E. and 8. 60° W.

Set a cedar post, 3 ft. long, 4 ins. 8q., with marked stone, 24 ins. in the
ground, for cor. of secs. 22, 23, 26, and 27, marked

T.15N.,8.23 on N.E,,

R.20 E.,8.26 on 8.E.,

8.27 on S.W., and

8.22 on N.W., faces; with 2 notches on S. and E. edges; dig pits,
18x18x12 ins., in each sec., 5% ft. dist.; and raise a mound of
earth, 4 ft. base, 2 ft. high, W. of cor.

Land, level.

Soii, sandy loam; 1st and 2nd rate.

No timber.

8.89° 58’ E., on a random line bet. secs. 23 and 26.

Set temp. } sec. cor.

Intersect N. and 8. line, 5 lks. N. of cor. of secs. 23, 24, 25, and 26.

Thence I run

N.89° 56’ W., on a true line bet. secs. 23 and 26.

Over level land.

Deposit a quart of charcoal, 12 ins. in the ground, for } sec. cor.; dig
pits, 18 X18x12 1ns., E. and W. of cor., 4 ft. dist.; and raise a mound
of earth, 3} ft. base, 1} ft. high, over (ieposit. In E. pit drive a cedar
ztake, 2 ft. long, 2 ins. 8q., 12 ins. in the ground, marked # 8., on N.

ace.

Road from Mound City to Lake City, bears N. 50° E. and 8. 50° W.;
wire fence bears 8. 53° E.

The cor. of secs. 22, 23, 26, and 27,

386—-13
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Chains.

Land, level.
Soil, sandy loam; 1st and 2nd rate.
No timber. .

55. 00
80. 00

N. 0° 2’ W, bet. secs. 22 and 23.

Over nearly level land.

Old Military Road, bears N.65° W, and 8. 65° E.

Set a limestone, 15x8x5 ins., 10 ins. in the ground, for } sec. cor.,
marked } on W. face; and raise a mound of stone, 2 ft. base, 1} ft.
high, W. of cor. Pits impracticable.

Begin ascent of steep slope, over stony ground.

Top of ascent and edge of -table land, 90 ft. above } sec. cor., bears E.
and W.; thence, over hard mesa.

Set a limestone, 16 xX9x4 ins., 11 ins. in the ground, for cor. of secs. 14,
15, 22, and 23, marked with 3 notches on 8. and 2 notches on E. edges;
and raise a mound of stone, 2 ft. base, 1} ft. high, W. of cor. i’its
impraeticable.

Land, level. except ascent of mesa.

Soil, sandy loam on first half mile, remainder gravelly and stony; 2d and
4th rate.

No timber.

13. 00
20. 00
39.92

79. 84

8. 89° 56’ E., on a random line bet. secs. 14 and 23.

Set temp. $ sec. cor.

Intersect N. and S. line, 7 lks. N. of cor. of secs. 13, 14, 23, and 24.

Thence I run

N. 89° 53’ W., on a true line bet. secs. 14 and 23.

Over level land.

Begin steep rocky ascent to mesa, bears N. and S..

Top of ascent and edge of mesa, 80 ft. above sec. cor., bears N. and S.

Set a sandstone, 14 X8 6 ins., 10 ins. in the ground, for } sec. cor. marked
1 on N. face; and raise & mound of stone, 2 ft. base, 1} ft. high, N. of
cor. Pits impracticable.

The cor. of secs. 14, 15, 22, and 23.

Land, nearly all level.

Soil, hard and gravelly; 4th rate.

No timber.

9.50

13. 00
18. 00
21.70
23.50
27.00
31.50
34.50
40.00

80.00

N. 0° 2' W., bet. secs. 14 and 15.

Over level mesa. :

Edge of mesa, bears N. 80° E. and 8. 80° W.; begin steep descent over
rocky ground.

Foot of descent, 60 ft. below mesa; enter cedar timber, bears E. and W.

Leave cedar timber, bears E. and W.; begin ascent.

Top of round butte, 50 ft. high; thence, over level ground.

Begin descent.

Foot of descent, enter cedar timber, bears E. and W.

Leave cedar timber, bears E. and W,

Wood road, bears N. 65° E. and 8. 65° W.

Deposit a quart of charcoal, 12 ins. in the ground, for } sec. cor.; di
pits, 18 x18x 12 ins., N. and 8. of cor., 4 ft. dist.; and raise a moun
of earth, 33 ft. base, 13 ft. high, over deposit. In 8. pit drive a cedar
;take, 2 ft. long, 2 ins. 8q.,12 ins. in the ground, marked } 8. on W.

ace.

Begin steep rocky ascent.

Top of ascent and edge of mesa, 75 ft. above last } sec. cor., bears N.
70° W. and 8. 70° E. N

Thence over hard mesa, gradually ascending.

Set a limestone, 15X 85 ins., 10 ins. in the ground, for cor. of secs. 10,
11, 14, and 15, marked with 4 notches on S. and 2 notches on E. edges;
and raise a mound of stone, 2 ft. base, 1§ ft. high, W. of cor. Pits
impracticable. .

Land, level and broken.
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Seil, hard and gravelly ; 4th rate.

No timber.

August 7: At this cor. I set off 16° 14’ N. on the decl. arc; and at Ob 6™
féf m., 1. m. t., observe the sun on the meridian; theresulting Jat. is 45°

S.89° 53’ E., on a random line bet. secs. 11 and 14. ‘

Set temp. } sec. cor.

Intersect N. and 8. line, 10 1ks. N. of the cor. of secs. 11,12, 13 and 14.

‘Thence I run

N.89° 49’ W., on a true line bet. secs. 11 and 14.

Descend rapidly over stony ground and boulders.

To b(fgch, 110 ft. below sec.cor.; thence, over level bench, bears N.
and 8.

Begin steep descent to cafion, bears N. and 8.

Foot of descent, 140 ft.below sec. cor.; dry bed of stream in cafion, 16
lks. wide, water in holes, course S.

Begin precipitous ascent to mesa. .

Top of ascent and edge of mesa, 190 ft.above bottom of cafion, bears N,
and 8.; thence, over hard, level ground.

Set a limestone, 15X8x6 ins., 10 ins. in the ground, for } sec. cor.,
marked } S.on N.face; and raise a mound of stone 2 ft.base, 1} ft.
high, N. of cor. Pits impracticable.

The cor. of secs. 10, 11, 14, and 15.

Land, mountainous and level.

Soil, boulders and hard gravel; 4th rate.

No timber.

Mountainous land, 19.50 chs.

s8R
888

g 38 &5 &
8 88 88 8

N.0° 2’ W., bet. secs. 10 and 11.

Over gradually ascending ground.

Ravine, 18 ft. deep, course 8. 30° E.

Begin ascent over stony ground, bears E. and W.

Set a granite stone, 16 x6X6 ins., 11 ins.in the ground, for } sec. cor.
marked } on W.face; and raise a mound of stone, 2 ft.Dbase, 1} ft.
high, W.of cor. Pits impracticable.

This } sec. cor. stands on S. slope of ridge, 50 ft. above the sec. cor.

Top of sharp rocky ridge, 20 ft. above the } sec. cor., bears N.75° E. and
S.75° W.

Begin descent.

Foot of descent, 25 ft. below top of ridge, bears E. and W.; thence,
ascend along 8. E. slope of spur.

Enter heavy oak and pine timber, bears E. and W.

A point, 200 ft. above } sec. cor.; thence, descend into ravine, 50 ft.
deep, course 8. 35° E.; ascend very steep slope to

A pine, 27 ins. diam., for cor. of secs. 2, 3, 10 and 11, I mark

T.16N.,S.120on N. E,,

R.20E, 8.110n 8. E,,

S8.100n 8. W, and

8.3 on N. W. sides; with 5 notches on 8. and 2 notches on E.
sides; from which

An oak, 12 ins. diam., bears N. 22° E,, 17 lks. dist., marked T. 15
N,R.20E, 8.2, B. T.

A gine, 14 ins. diam., bears S. 654° E., 21 ‘1ks. dist., marked T. 15

., R.20E,8.11, B. T.

A pine, 15 ins. diam., bears 8. 41§ W, 27 lks. dist., marked T. 15
N.,,R.20E, 8.10, B. T. :

An oak, 14 ins. diam., bears N. 48}° W., 23 lks. dist., marked T.
15N, R.20E, 8. 3, B. T.

This cor. stands on a 8. E. spur of the Little Snowy Mountains, 560 ft.
above cor. of secs. 10, 11, 14, and 15.

Land, mountainous.

Soil, stony ; 4th rate.

Timber, oak and pine.

Mountainous or heavily timbered land, 59.50 chs.
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57.00
61.00

71.00
80.17

88
58

g B
88

g ¥&
5 88 &

88

08} Top of spur, 80 ft. above sec. cor.

S. 89° 49’ E., on a random line bet. secs. 2 and 11.

Set temp. } sec. cor.

Intersect N. ahd 8. line, 23 1ks. 8. of the cor. of sccs. 1, 2, 11, and 12.
Thence I run

N.89° 59’ W., on a true line bet. secs. 2 and 11.

Over rolling .

Euter heavy oak timber, bears N. 10° E. and S. 10° W,

Branch, 4 lks. wide, course 8. 60° E.

Begin ascent of mountain spur, bears about S.20° W,

Set a cedar post, 3 ft. long, 3 ins. 8q., 24 ins. in the ground, for } sec. cor.,
marked ¢ 8. on N. face; from which
A.l}s oa’lrk, 11 ins. diam., bears 8. 544° E., 24 1ks. dist., marked } S.
A pi'n'lg: 13 ins. diam., bears S. 364° E., 18 lks. dist., marked } S.
B

Thence along south side of spur. i

Leave heavy oak timber, bears N. and S.; descend abruptly.

Botl;tom of ravine, 40 ft. deep, course S. 60° E.; ascend very steep rocky
slope.

Ente}) heavy pine timber, bears N. E. and S. W.

The cor. of secs. 2, 3, 10, and 11.

Land, mountainous.

Soil, rocky; 4th rate.

Timber, oak and pine.

Mountainous or heavily timbered land, 61.00 chs.

.| Overrolling ground on the summit of the southern end of the Little Snowy

N. 0° 2’ W., on a random line, bet. secs. 2 and 3.

Set temp. $ sec. cor.

Intersect N. bdy. of the Tp. 5 lks. W. of the cor. of secs. 2, 3, 34, and 35,
which is a granite stone, 5x8X5 ins. above ground, marked and wit-
nessed as described by the surveyor general.

August 7: At 52 60™ p. m., 1. m. t., I set off 16° 11’ N., on the decl. arc;
45° 50, on the lat. arc; and determine a true meridn with the solar,
at the cor. of secs 2,3, %4, and 35.

Thence I run

South, on a true line bet. secs. 2 and 3.

Mountains, 1,200 ft. high.

Begin descent of eastern slope of mountain.

Head of ravine, 200 ft. below sec. cor., course 8. 60° E.; thence, over
broken ground.

Set a lava stone, 17 X8 x5 ins., 12 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.

Enter heavy pine timber; bears E.and W.; descend rapidly.

Head of ravine, 170 ft. below % sec. cor., course S. E.; thence ascend over
rough stony ridges.

The cor. of secs. 2, 3, 10, and 11.

Land, mountainous.

Soil, rocky; 4th rate.

Timber, pine and oak.

Mountainous or heavily timbered land, 80.15 chs. .

August 7, 1893,

| From the cor. of secs. 3, 4, 33'and 34, on 8. bdy. of the Tp., which is a

cedar post, 4 ins.sq., 12 ins. high, marked and witnessed as described
by the surveyor general, I run

N.0° 3’ W., bet. secs. 33 and 34.

Over level land. .

Creek, 14 1ks. wide, good water, course 8. 65° E.

Set a cedar post, 3 ft.long, 3 ins. 8q., with quart of charcoal, 24 ins, in the

ound, for } sec. cor. marked } S.on W, face; dig pits, 18 xX18x12 ins.,

%l: and 8. of post, 3 ft.dist., and raise a mound of earth, 3} ft. base, 1}
ft. high, W. of cor. i
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’Chains.
45,50

80.00

39.934

79.87

BEENwn
sss883

Branch, 8 lks. wide, pure water, course N.60° E.; enter meadow land.

Leave meadow land, bears E.and W.

Deposit a quart of charcoal, 12 ins. in the ground, for cor. of secs. 27, 28,
33, s,nds‘i; dig pits, 18X 18X 12ins., in each sec.,4 ft. dist.; and raise a
mound of earth, 4 ft. base, 2 ft. high, over deposit. In 8. E. pit drive a
cedar stake, 2 ft. long, 2 ins. 8q., 12 ins. in the ground, mark

T.15N., 8.27 on N.E,,
R.20E., S.34 on 8.E,,
. S5.33 0n8.W., and
8.28 on N. W. faces; with 1 notch on 8. and 3 notches on E. edges.

Land, level.

Soil, rich loam; 1st rate.

No timber.

8.89° 57’ E., on a random line bet. secs. 27 and 34.

Set temp. } sec. cor.

Intersect N. and 8. line, 3 1ks. 8. of the cor. of secs. 26, 27, 34, and 35.

Thence I run

N.89° 58’ W., on a random line bet. secs. 27 and 34.

Over level land.

Set a limestone, 20 X7 X5 ins.,15 ins. in the ground, for } sec. cor., marked
3 on N. face; dig pits, 18 X18 x12 ins., E. and W. of stone, 3 ft. dist.;
and raise a mound of earth, 3§ ft. base, 1} ft. high, N. of cor.

The cor. of secs. 27, 28, 33 and 34.

Land, level. :

Soil, sandy loam; 1st rate.

No timber. i

N.0° 3’ W., bet. secs. 27 and 28.

Over level land.

Branch, 7 1ks. wide, good water, course S. W,

Same branch, 7 lks. wide, course E.

Telegraph line, bears E. and W.

Road from Mound City to Lake City, bears N.73° W. and S, 73° E.

Road from Mound City to Lake City, bears E.and W.

Set a locust post, 3 ft.long, 3 ins. 8q., with marked stone, 24 ins. in the
ground, for } sec. cor., marked } S.on W. face; dig pits, 18x18x12 ins..
N.and 8. of post, 3 ft. dist.; and raise a mound of earth, 3} ft. base,
13 ft. high, W. of cor.

Set an oak post, 3 ft. long, 4 ins. 8q., with charred stake, 24 ins. in the
ground, for cor. of secs. 21, 22, 27 and 28, marked

T.15N., 8.22on N.E,,

R.20E., S.270on8.E,,

S.28 on 8. W., and :

S.21 on N. W, faces; with 2 notches on S. and 3 notches on E.
edges; dig pits, 18x18x12 ins., in each sec., 51 ft. dist.; and
raise a mound of earth, 4 ft. base, 2 ft. high, W. of cor.

Land, level. ’

Soil, sandy loam; 1st rate.

No timber.

28
88

79.89

S. 89° 58’ E., on a random line bet. secs. 22 and 27.

Set temp.  sec. cor.

Intersect N. and 8. line, 2 1ks. S. of cor. of secs. 22, 23, 26 and 27.

Thence I run

N. 89° 59’ W., on a true line bet. secs. 22 and 27.

Over level land.

Set a limestone, 15X8x5 ins., 10 ins. in the ground, for } sec. cor.,
marked } on N. face; dig pits, 18X18x12 ins., E. and W. of stone, 3
ft. dist.; and raise a monud of earth, 3} ft. base, 1} ft. high, N. of cor.

The cor. of secs. 21, 22, 27, and 28,

Land, level. ‘

Soil, sandy loam; 1st rate.

No timber.
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Chains.

13.90

53. 60

79. 40

11.50
16.00
17.50
39,98}

79.97

0.60

N. 0° 3’ W., bet. secs. 21 and 22.

Over level land. :

To the margin of an impassable swamp, bears E. and W.

Set a cedar post, 3 ft. long, 3 ins. 8q., with marked stone, 24 ins. in the ’
ground, for witness point, marked W. P., on W. face; dig pits, 18 x
1812 ins., N. and 8. of post, 3 ft. dist.; and raise a mound of earth,
3% ft. base, 1} {t. high, W. of cor.

To pass the swamp I ofiset as follows:

East, 18.00 chs.
N.0° 3’ W., 26.10 chs. °
West, 5.00 chs. to a point on margin of swamp * 13.00 chs. E. of
The point for } sec. cor., in swamp. ’
N. 0° 3’ W., 19.00 chs.
West, 13.00 chs. to a point on line bet. secs. 21 and 22; thence, S.
0° 3’ K., 5.40 chs., to :
North side of impassable swamp, on line.
Set a juniper post, 3 ft. long, 3 ins.sq., with charred stake, 24 ins. in the
ound, for witness cor. to } sec. cor., marked W. C,, $ 8., on W. face;
ig pits, 18 x18X12 ins., N. and 8. of posi, 3 ft. dist.; and raise a
mound of earth, 3% ft. base, 1§ ft. high, W. of cor.

Thence, N. 0° 3’ W., 26.40 chs., to the point for sec. cor., which falls in
0Old Military Road, bears N.55° W, and S.55° E. Therefore at

Set a juniper post,3 ft.long, 4 ins. 8q., with marked stone, 24 ins. in the
ground, for witness cor. to cor. of secs. 15, 16, 21 and 22, marked

W.C,T.15N,,8.150n N.E,,
R.20E,,8.22 on 8. E.;
S. 21 on 8. W.,and
S. 16 on N. W. faces; with 3 notches on 8. and E. edges; dig
- pits, 18x18x12 ins.,N.E,, 8. E., 8. W., and N. W, of cor., 5} ft.
d}st.; and raise a mound of earth, 4 ft. base, 2 ft. high, W.
of cor.

Deposit a quart of charcoal, 24 ins.in the ground, for cor. of secs. 15, 16,
21 and 22.

Land, level.

Soil, rich loam; 1st rate.

No timber.

S.89° 59’ E., on a random line bet.secs. 15 and 22.

Set temp. } sec. cor.

Intersect N. and S.line 12 1ks. N. of the cor. of secs. 14, 15,22 and 23.

Thence I run

N. 89¢ 54’ W,  on a true line bet. secs. 15 and 22.

Over hard level mesa.

To edge of mesa, bears N. and S.; begin descent over stony ground.

Foot of descent, 60 ft. below mesa, bears N. and S.

Wood road, bears N. and S.

Set a limestone, 153X 8x5 ins., 10 ins. in the ground, for } sec. cor. marked
3 on N. face; dig pits, 18 X18x12 ins., E. aud W. of stone, 3 ft. dist.;
and raise a mound of earth, 3% ft. base, 14 ft. high, N. of cor.

The cor. of secs. 15,16, 21 and 22.

Land, level; except descent from mesa.

Soil, loam and stony; 2nd and 4th rate.

No timber.

N.0° 3’ W., bet. secs. 15 and 16.

Over level land.

Deposit a marked stone, 12 ins. in the ground, for witness cor. to cor.

of secs. 15,16, 21 and 22; dig pits,. 18 X18x12 ins., N. E,,S.E,, 8. W,,
and N. W. of cor., 4 ft. dist.; and raise a mouud of earth,4 ft. base, 2

* A Witness Corner to the } sec. cor. would be established at this point,in case no witness corner
could be placed on line within 20.00 chs. of the } sec. cor.
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ft. high, over deposit. In 8. E. pit drive a cedar stake, 2 ft. long, 2
ins.sq., 12 ins. in the ground, marked

Ww.C 15 N., 8.150n N. E.

R%hS%mSE

8.21 on B. W., and

8.16 on N. W, faces, with 3 notches on S.and E. edges.

Set a cedar post,3 ft.long, 3 ins.sq., with charred stake, 24 ins.in the
ground , for } sec. cor-marked } 8.,on W. face; dig pits, 18x18x12 ins.,

and 8. of post, 3 ft. dist.; and raise a mound of earth, 3} ft. base, 1
ft. high, W. of cor.

William Wells’ house, bears W., 6.00 chs. dist.

East end of a clear water pond, bears W. about 11.00 chs.; its shores
extend N.and W.

Sut a limestone, 18 x18x 12 ins., 12 ins. in the ground, for cor. of secs. 9,
10, 15 and 16, marked with 4 notches on S.and 3 notches on E.edges;
dig pits, 18x18x12 ins., in each sec., 53 ft. dist.; and raise a moun
of earth, 4 ft. base, 2 ft. lugh W. of cor.

Land, level.

Soil, loam ; 18t and 2nd rate.

No timber.

Eust 10: At this cor., I set off 15° 22’ N., on the decl. arc; and, at
p.m.,l.m.t., observe the sun on the merldl.m the resulting lat.
is 45° 48’ which is about 0.5 less than the proper lat.

8.89° 54’ E., on a random line bet. secs. 10 and 15.

Set temp. Sec. Cor.

Intersect N. and 8. line 12 1ks. 8. of the cor. of secs. 10,11, 14 and 15.

Thence I run

N. 89¢ 59’ W., on a random line bet. secs. 10 and 15.

Over hard level wesa.

Begin descent from mesa, bears N.and 8.

Foot of descent from mesa, bears N. W. and 8. E.

Set a limestone, 15x8x%8 ins., 10 ins. in the ground, for } sec. cor.,
marked % on N. face; dig dpltﬂ, 18 x18x12 ins., E. and W. of stone, 3 ft.
dist.; and raise a mound of earth, 3} ft. base, 14 ft. high, N. of cor.

The‘cor. of secs. 9, 10, 15 and 16.

Land, level.

Soil, loam and hard clay and gravel; 1st and 4th rate.

No timber.

N.© 3’ W., bet. secs. 9 and 10.

Over gent]y rolling land.

Enter heavy pine timber, bears N. 55° E. and N. 80° W,

Begin ascent of spur, bears N. E. and S. W.

Leave heavy timber, bears N. W. and N. 25° E.

Top of ridge, 60 ft. above sec. cor., descends towards the S. W.

Set a granite stone, 15Xx8x7 ins., 10 ins. in the ground, for } sec. cor.,
marked } on W. face; and raise a mound of stone, 2 ft. base, 1} ft.
high, W. of cor. Pits impracticable.

Thence, along W. slope of spur, over ravines and rough stony ground.

Enter heavy pine timber.

Ravine, 40 ft. deep, course W.; thence up steep ascent.

A pine, 12 ins. diam., for cor. of secs. 3, 4, 9 and 10, I mark

T.15N., 8. 3 on N. E.,

R.20E,, 8. 10 on 8. L.,

S.9on 8. W and

8.4 on N. W. sides; with 5 notches on 8. and 3 notches on E.
sides; dig pxts 18><18><12 ins., in each sec., 5% ft. dist.; and
raise a mound of earth around tree.

This cor. stands about 300 ft. above the general level of the surrounding
country.

Land, rolling and mountainous.

8oil, gravelly loam and rocky; 3rd and 4th rate.

Timber, pine, with some oak.

Mountainous or heavily timbered land, 58 00 chains,
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8.89° 59’ E., on a random line bet. secs. 3 and 10.

Set temp. } sec. cor.

Intersect N. and S.line at the cor. of secs. 2, 3,10, and 11.

Thence I run

N.89° 59’ W., on a true line bet. secs. 3 and 10. N

Ascend over rough ground, through heavy timber.

Leave heavy timber, bears N. E. and S. W.

A point about 600 ft. above base of mountain; descend.

Enter scattering timber, bears N. and S. W.

Leave scattering timber, bears N. E. and S. W.

Set a granite stone, 15xX8Xx5 ins., 10 ins.in the ground for } sec. cor.
marked } on N.face; and raise a mound of stone, 2} ft. base, 13 ft.
high, N. of cor.

Ravine, 40 ft. below } sec. cor., course 8. 60° W.; thence ascend over
spur.

Enter heavy pine timber, bears N. and 8.

The cor. of secs. 3, 4,9, and 10. -

Land, mountainous.

Soil, stony ; 4th rate.

Timber, pine.

Monntainous or heavily timbered land, 80.23 chs..

N. 0° 3’ W, on a random line bet. secs. 3 and 4.

Set temp. } sec. cor.

Intersect N. bdy. of the Tp. 2 lks. E. of cor. of secs. 3, 4, 33, and 34, which
is a granite stone, 6 X8 X4 ins. above ground, marked and witnessed as
described by the surveyor general.

August 10: At 5° 5™ p. m., l.m. t., I set off 45° 50’ on the lat.arc; 15°
19’ N., on the decl. arc; and determine a true meridian with the solar,
at the cor. of secs. 3, 4, 33, and 34.

Thence 1 run

S. 0° 4’ E., on a true line bet. secs. 3 and 4.

Ascend spur extending west.

Top of spur, 20 ft. above sec. cor., bears E. and W.; descend.

Ravine, 20 ft. below top of ridge, course N.85° W.; ascend.spur.

Top of spur, 25 ft. above ravine, bears E. and W. ; descend.

Ravine, 30 ft. below top of ridge, course N. 75° W.; ascend.

Enter heavy pine timber.

An oak, 9 ins. diam., for } sec. cor., I mark } S., on W, side; from which

A pine, 8 ins. diam., bears S.14° E., 20 1ks. dist., marked $8.B.T.
An oak, 10 ins. diam., bears 8. 754° W., 19 lks. dist., marked } S.

B.T.
Top of spur, 65 ft. above ravine, bears N.70° W. and 8.70° E.; descend.
Leave heavy pine timber, bears N. 70° W. and S.70° E.
Foot of (;lescent, 20 ft. below top of ridge, bears N.85° W. and 8. 85° E.;
ascend.
Enter heavy pine timber, bears N. W. and E.
Top of ridge, 150 ft. above foot of spur, bears E. and W.; descend.
Leave heavy pine timber, bears N.6(° W. and S.60° E; thence over
broken, stony ground.
Begin ascent.
The cor. of secs. 3,4,9 and 10.
Land, mountainous.
Soil, stony ; 4th rate.
Timber, pine with some oak.
Mountainous or heavily timbered land, 80.19 chs.
August 10, 1893.

This 11th day of August, 1893, I discharge James Banner and employ
Edward Ensign, to perform the dutiesof flagman. Noofficer authorized
to administer oaths, other than myself, being available, without great
inconvenience, delay, and expense,I administer the required prelim-
inary and final oaths.

ROBERT ACRES,

U. 8. Deputy Surveyor.
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Nore.—Clear Lake, a body of deep water, more than 25 acres in extent,
not drainable or likely to dry up, situated about the middle of sec. 33,
I prepare to meander, as follows:

The sky is overcast and solar observations are impossible.

1 tind the } sec. cor. on S. bdy. of sec. 33, which is a limestone 5X8X5 ins.,
above ground, marked and witnessed as described by the surveyor
general, on line with the section corners which are visible from said }
sec, cor. ; therefore, from a sight on the 8. W. cor. of sec.33, I turn off
an angle of 89° 53’ to the north, and run

N.0° 3’ W., bet. the E. and W. halves of sec. 33.

Over level land.

Enter scattering timber, bears E. and W.

To bank of Clear Lake.

Set a cedar post,3 ft.long, 3 ins.sq.,24 ins.in the ground, for special
meander cor. of fracl. E.and W. halves of sec. 33, narked

S.M.C.onN,,

T.15N. on 8.,

R.20 E,,8.33 on E,, and

8.23 on W. faces; from which

2
A maple, 8 ins. diam., bears 8. 214° E., 15 lks. dist., marked T.15
N, R.20E,, 8.33, S.M.C.B.T.
An ash, 12 ins. diam., bears 8.723° W, 21 lks. dist., marked T.15
N., R.20 E.S., 33, .M. C. B.T.
Land, level.
Soil, rich loam; 1st rate. .
Timber, oak, ash, and maple.
NoTk.—At 9 a.m., heavy rain prevents further work this day.
August 11, 1893.

August 12: At 72 5ma. m., 1. m. t., Iset off 45°45' on the lat. arc; 14° 51’
.,on the decl. arc.; and determine a true meridian with the solar at
the cor. of secs. 4, 5, 32, and 33, on the S.bdy.of the Tp., which is a
limestone, 6x6x4 ins., above ground, marked and witnessed as de-
scribed by the surveyor general.

N.0° 4’ W., bet. secs. 32 and 33.
Over level land.
Set a juniper-post, 3 ft.long, 3 ins.sq., with marked stone, 24 ins.in the
ound, for $ sec. cor., marked } S.on W. face; dig pits. 18 x18x12 ins.,
.and 8. of post, 3 ft. dist.; and raise a mound of earth, 3} ft. base, 1§
ft. high, W. of cor.
Spring branch, 6 lks. wide, pure water, course S.40° E,
Set a locust post, 3 ft.long., 3 ins.sq., with quart of charcoal, 24 ins. in
the ground for cor. of secs. 28, 29, 32, and 33, marked
T.15N,,8.280on N.E,,
R.20E., 5.33 on 8.E,,
S.32 on 8. W., and
8.29 on N. W. faces; with 1 notch on 8.and 4 notches on E. edges;
dig pits, 18x18x12 ins., in each sec., 5% ft. dist.; and raise a
mound of earth, 4 ft. base, 2 ft. high, W. of cor.
Land, level.
Soil, rich loam; 1st rate.
No timber.

8.89° 57’ E., on a random line bet. secs. 28 and 33.

Set temp. ¢ sec. cor.

Intersect N. and 8. line, 7 1ks. S. of cor. of secs. 27, 28, 33, and 44.
Thence, I run

West on a true line bet. secs. 28 and 33.

Over level land.

Branch, 6 1ks. wide, good water, course S.20° E., lows from N. 60° E.
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Deposit a quart of charcoal, 12 ins. in the ground, for } sec. cor.; di
pits, 18 x18x 12 ins., E. and W. of cor., 4 ft. dist.; and raise a moun
of earth, 34 ft. base, 13 ft. high, over deposit.

In E. pit drive a cedar stake, 2 ft. long, 2 ins. sq., 12 ins. in the ground,
marked } 8., on N. face.

Spring branch, 8 1ks. wide, pure water, course S. 30° E.

‘T'he cor. of secs. 28, 29, 32, and 33.

Land, level.

Soil, rich loam; 1st rate.

No timber.

From the } sec. cor. bet. secs. 28 and 33, I run
8.0° 3' E., bet. the E.and W. halves of sec. 33.
Over level land.
Spring branch, 8 lks. wide, pure water, course S. 80° E.
To bank of Clear Lake.
Set a limestone, 206 X6 ins., 15 ins. in the ground, for special meander
cor. of fracl. E. and W.halves of sec. 33, marked
S.M.C ; on S.face; diga pit, 36 X36x12 ins., 8 ft. N. of stone; and
raise a monnd of earth, 4 ft. base, 2 ft. high, N. of cor.
Land, level.
Soil, rich loam; 1st rate.
No timber.

N.0° 4’ W, bet. secs. 28 and 29.

Over level land.

Begin ascent, bears E. and W,

Top gf afscent and edge of sandy plain, 25 ft. above sec. cor., bears N. E.,
an . .

Set a juniper post, 3 ft.long, 3 ins.sq., with marked stone, 24 ins. in the
ﬁround for } sec. cor., marked  S., on W. face; dig pits, 18 x 18 X12 ins.,

.and 8. of post, 3 ft. dist.; and raise a mound of earth, 3} ft. base, 1}
ft. high, W. of cor.

Telegraph line, bears N.70° W. and S.70° E.

Road from Mound City to Lake City, bears N.70° W. and 8.70° E.

Begin descent, bears S. E. and W.

Foot of descent, 18 ft. below plain, bears E.and W.

Spring branch, 4 1ks. wide, pure water, course S. 60° E. ; flows from spring,
3 ft. diam., 2 ft. deep, which bears N.60° W., 7.00 chs. dist.

Begin ascent, bears E.and W.

Top of ascent of 20 ft., and edge of sandy plain, bears E.and W.

Set a lilnestone, 20 X7 X3 ins., 15 ins. in the ground, fur cor. of secs. 20, 21, 28,
and 29, marked with2 notcheson 8. and 4 notches on E. edges; dig pits,
18x18x12 ins,, in each sec., 53 ft. dist.; and raise a mound of earth, 4
ft. base, 2 ft. high, W. of cor.

Land, level.

Soil, sandy; 3rd and 4th rate.

No timber.

East, on a random line bet. secs. 21 and 28.

Set temp. $ sec. cor.

Intersect N.and S.line, 2 lks. N. of cor. of secs. 21, 22, 27, and 28.

Thence I run

N.89° 59’ W., on a true line bet. secs. 21 and 28.

Over level land.

Begin ascent, bears N. and S. .

Top ({)f ascent and edge of sandy plain, 20 ft.above sec. cor., bears N.
and 8. .

Set an oak post, 3 ft.long, 3 ins. 8q., with charred stake, 24 ins. in the
iround, for } sec. cor., marked } S.on N.face; dig pits, 18 x18x12 ins.,

c.and W. of post, 3 ft. dist.; and raise a mound of earth,3} ft. base,

14 ft. high, N. of cor. )
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The cor. of secs. 20, 21, 28, and 29.
Land, level.

Soil, sandy; 4th rate.

No timber. :

N.0° 4’ W, bet. secs. 20 and 21.

Over level land.

Begin descent, bears E.and W.

Foot of descent, 25 ft. below plain, bears E. and W.

Set a limestone, 18 X6 X6 ins., 12 ins. in the ground, for } sec. cor. marked
1 on W. face; dig pits, 18 X18x 12 ins., N. and 8. of stone, 3 ft. dist.; and
raise a mound of earth, 34 ft. base, 1} ft. high, W. of cor.

August 12: At this } sec. cor., bet. secs. 20 and 21, Iset off 14° 46’ N., on the
decl. arc; and, at Oh 5™ p.m.,1.m. t., observe the sun on the meridian;
the resulting fat. is 450 47',which is about 0'.1 less than the proper lat.

W. end of a swamp, bears E. about 5.00 chs. dist. -

Set a limestone, 18 X8 x4 ins., 12 ins. in the ground, for cor. of secs. 16, 17,
20, and 21, marked with 3 notches on S.and 4 notches on 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.

Land, level.

o Soil, sandy and rich loam; on plain, 4th rate, remainder 1st rate.

No timber. August 12, 1893.

Heavy rain prevented work until afternoon August 14, 1893.
The cor. of secs. 15, 16, 21, and 22, being plainly visible,*
Trun for said cor.

S.89° 59’ E., on a random line bet. secs. 16 and 21.

To margin of impassable swamp; set a temp. witness point.t Then off-
set as follows:

North, 9. 50 chs. ; then, on the offset line:

S.89° 59’ E., 40.00 chs. ; set temp. witness cor. to $ sec. cor.;
8.89° 59’ E., 64.00 chs. (counted from sec. cor.); then,
South, 9.50 chs. to the random line, on which. at

Intersect N. and 8. line at cor. of secs. 15, 16, 21, and 22.

Thence I run

N. 89° 59’ W., on a true line bet. secs. 16 and 21.

Over level land.

To margin of impassable swamp.

Set a cedar post, 3 ft. long, 3 ins. 8q., with charred stake, 24 ins. in the
ground, for witness point, marked W. P.on N. face; dig pits, 18 x18x 12
ins., E. and W. of post, 3 ft. dist.; and raise a mound of earth, 3} ft.
base, 14 ft. high, N. of cor.

Thenge, offsot N., 9.50 chs.; then, run on offset line, N.89° 59' W,

Set a juniper post, 3 ft.long, 3 ins. sq., with marked stone, 24 ins. in the
ground, for witness cor. to ¢ sec. cor., marked W. C. } S., on N. face;
dig pits, 18x18x 12 ins., E. and W. of post, 3 ft.dist.; and raise a
mound of earth, 34 ft. base, 14 ft. high, N. of cor.

Oftset south 9.50 chs., to true line.

Set an oak post, 3 ft. long, 3 ins. 8q., with quart of charcoal, 24 ins. in the
ground, for witness point, marked W.P.,on N. face; dig pits, 18x18
x12 ins., E.and W. of post, 3 ft. dist.; and raise a mound of earth,
3} ft. base, 14 ft. high, N. of cor.

The swamp can be drained into Lin’s Lake.

The cor. of secs. 16,17, 20, and 21.

Land, level.

Soil, rich loam; 1st rate.

No timber.

*Wherever this condition obtains, the random will be run and recorded as above stated.
tWhen offsets are made from random latitudinal section lines, temporary marks will be left for Wit
ness Points and Witness Corners, as illustrated above.
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N.0° 4’ W., bet. secs. 16 and 17.

Over level land.

8. E. cor. of James Wilkie’s field, extends W., 18.00 chs., and along line.

Set a cedar post, 3 ft. long, 3 ins. 8q., with quart of charcoal, 24 ins. the
ground, for } sec. cor., marked } 8., on W. face; dig pits 18x18x12
ins., N. and 8. of post, 3 ft. dist.; and raise a mound of earth, 3} ft.
base, 13 ft. high, W. of cor.

0Old Military Road, bears N.65° W, and 8. 65° E.

Branch, 4 1ks. wide, pure water, swift current, course S.40° W,

This branch is the outlet of the pond in sec. 16, fed by numerous fine
springs in sec. 9. i

Acequia, 8 1ks. wide, course N.86° W. Thence gradually ascending.

Set a limestone, 21 X7X5 ins., 16 ins. in the ground, for cor. of secs. 8, 9,
16, and 17, marked with 4 notcheson 8. and E. edges; dig pits, 18 x lelé
ins., in each sec., 53 ft. dist.; and raise a mound of earth, 4 ft. base, 2
ft. high, W. of cor.

Land, level and rolling. .

Soil, rich loam; 1st rate. ’

No timber.

S.89° 59’ E., on a random line bet. secs. 9 and 16.

Set temp. { sec. cor.

Intersect N.and 8. line 9 1ks. N. of cor. of secs. 9, 10, 15, and 16.

Thence I run

N.89° 55’ W., on a true line bet. secs. 9 and 16.

Over rolling land.

Spring branch, 3 1ks. wide, course S.; enters pond about 6.00 chs. S.

Set a cedar post, 3 ft.long, 3 ins. sq., with marked stone,24 ins. in the
ironnd, for } sec. cor., marked } S.on N.face; dig pits, 18 x18x12ins.,

.and W. of post, 3 ft. dist.; and raise a mound of earth, 3} ft. base, 14

ft. high, N. of cor.

Spring branch, 3 1ks. wide, course S; enters pond about 8.00 chs, 8.

The branches crossing this line are fed by numerous large springs 4.00 to
10.00 chs. N. of the line.

The cor. of secs. 8,9, 16, and 17.

Land, rolling.

Soil, gravelly loam; 2nd rate.

No timber.

N. 0° 4’ W, bet. secs. 8 and 9.

Over rolling land.

To S. bank of limestone quarry, bears E. and W. To pass the quarry, I
offset 2.00 chs. E., then, N. 0° 4’ W., on the offset line.

The point; for 4 sec. cor. falls in quarry. Continue offset line to 40.60
chs. ; then, W., 2.00 chs., to true line.

Set a limestone, 15 X9X5 ins., 10 ins. in the ground, for witness cor. to
sec. cor. marked W. C. } on W. fuce; and raise a mound of stone,
2 ft. base, 13 ft. high, W. of cor. Pits impracticable.

Middle of single track of the Montana and Manitoba Railroad, bears N.
42¢ E, and 8. 42° W,

Telegraph line, bears N. 42° E. and S. 42° W, :

Set a limestone, 17x9 x5 ins., 12 ins. in the ground, for cor. of secs. 4,5,
8§, and 9, marked with 5 notches on 8. and 4 notches on E. edges;
dig pits, 18 x18x 12 ins., in each sec., 5} ft. dist.; and raise a mound
ot earth, 4 ft. base, 2 ft. high, W. of cor.

From this cor. the U. 8. mineral monument in sec. 5 hears N. 534° W,

%oil_, thli)n and gravelly, with many limestone outcrops; 3rd and 4th rate.
o timber.

August 14: At 4 30 p. m. L. m. t., I set off 45° 49’ on the lat. arc;
14° 6’ N.on the decl. arc; and determine a true meridian with the
solar, at the cor. of secs. 4,5,8 and 9.

Thence I run

S.89° 55’ E., on a random line bet. secs. 4 and 9.
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Set temp. } sec. cor.

Intersect N. and 8. line, 5 lks. 8. of cor. of secs. 3, 4, 9, and 10.

Thence I run

N. 89° 57/ W., on a true line bet. secs. 4 and 9.

Descend through heavy pine timber.

Foot dof spur, 300 ft. below sec. cor.; leave heavy pine timber, bears N.
and S.

Wood road, bears N. 20° E. and 8. 20° W.

Set a limestone, 18x18X6 ins., 12 ins. in the ground, for } sec. cor.,
marked } on N. face; dig pits, 18x18x 12 ins., E. and W. of stone, 3
ft. dist.; and raise a mound of earth, 3} ft. base, 1} ft. high, N. of
cor.

Middle of single track of the Montana and Manitoba Railroad bears N.
38° E. and 8. 38° W,

Telegraph line bears N. 38° E. and 8. 38° W.

The cor. of secs. 4, 5, 8 and 9.

Land, mountainous.

Seil, thin and gravelly; 3rd and 4th rate.

Timber, pine.

Mountainous or heavily timbered land, 20.00 chs.

N. 0° 4/ W., on a random line bet. secs. 4 and 5.

Set temp. } sec. cor. ’ .

Intersect N. bdy. of the Tp. 2 1ks. W. of cor. of secs. 4, 5, 32, and 33.

Thence I run

8. 0° 3' E., on a true line bet. secs. 4 and 5.

Over ridges and ravines; ascend.

Top of spur, bears E. and W.; descend.

Ravine 20 ft. deep, course E., ascend. . .

Top of spur, 40 ft. above ravine, bears S.70° E. and N. 70° W, ; descend.

Ravine, 30 ft. deep, course S.80° E.; ascend.

Top of spur, bears 8. 85° E. and N.85¢ W.; descend.

Ravine, 25 ft. deep, course 8. 65° E.; ascend.

Set a limestone, 15X 6 X6 ins. 10 ins. in the ground, for } sec. cor., marked
} on W. face; and raise a mound of stone, 2 ft. base, 1} ft. high, W. of
cor. Pits impracticable. :

This cor. stands on the N. E. slope of a spur descending southeasterly;
ascend.

'I‘o‘%of spur, bears E. and W., about 35 ft. above { sec. cor., bears E. and

.; descend.

Ravine, 20 ft. deep, course N. 55° E.; ascend.

Top of low spur, bears E.and W.; descend.

Foot of slope, bears N.40° E. and S.65" W,

The cor. of secs. 4,5, 8, and 9.

Land, mountainous.

%oil, rogky; 4th rate.

o timber.

Mountainous land, 74.00 chs.

August 14, 1893,

Angust 15: At 72 35™ a.m., 1. m. t., I set off 45° 45’ on the lat. arc; 13°
54’ N., on the decl. arc; and determine a true meridian with the solar,
at the cor. of secs. 5, 6, 31, and 32; which is a limestone, 5X8X6 ins.,
abolve ground, marked and witnessed as described by the surveyor gen-
eral.

Thence I run

N.0° 5’ W.,, bet. secs. 31 and 32.

Over level land.

Trail, bears E. and W, . )

The §. W. cor. of James Parker’s Desert Land Claim, which is an oak post,
2 ft. high, 6 ins. sx}]., marked J. P.D. L. C. 3, bears N.494° W.

The 8. E.cor. of the same claim, which is a round pine post, 3 ft. high,
6 ins. diam., marked J. P. D. L. C. 4, bears N. 66° %
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Set a locust post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins. in the

ﬁround, for } sec. cor., marked £ S. on W. face; dig pits, 18 x18x 12 ins.,
. and S. o‘t;vpost. 3 ft. dist.; and raise a mound of earth, 3} ft. base,

1} ft. high, W. of cor. i

Set a limestone, 20 X7 x5 ins., 15 ins. in the ground, for cor. of secs. 29,
30, 31 and 32, marked with 1 notch on 8. and 5notches on E. edges; dig
pits, 18 x18x12 ins., in each sec., 5} ft. dist.; and raise » mound of
earth, 4 ft. base, 2 ft. high, W. of cor.

From this cor. the above described S. W. cor. of James Parker's Desert
Land Claim bears 8. 293° W.

The N. W. cor., which is a post 3 ft. long, 5 ins. sq., marked J. P. D. L.
C. 2, bears N. 42° W,

Land, level.

Soil, sand; 4th rate.

No timber.

S. 89° 57’ E., on a random line bet. secs. 29 and 32.

Set temp.  sec. cor.

Intersect N. and S. line 7 1ks. N. of cor. of secs. 28, 29, 32 and 33.

Thence I run

N. 89° 54’ W., on a true line bet. secs. 29 and 32.

Over level land.

Begin ascent, hears N. and 8.

Top of ascent and edge of sandy plain, bears N. and 8.

A fine spring of good water, 3 ft. diam., 1 ft. deep, bears S., 2.50 chs. dist.

The N. E. cor. of James Parker’s Desert Land Claim, a mound of stone,
without marks, bears N. 2§° E. ’ .

Set a sandstone, 18x6x5 ins., 12 ins. in the ground, for } sec. cor.,
marked } on N. face; dig pits, 18x18X12 ins., E.and W. of stone, 3
ft. dist.; and raise a mound of ecarth, 3} base, 1} ft. high, N. of cor.

From this } sec. cor. the above described 8. . cor. of James Parker’s
Desert Land Claim bears S.144° E.

The cor. of secs. 29, 30, 31, and 32.

Land, level.

Soil, sand; 4th rate.

No timber.

The cor. of secs. 25, 30, 31, and 36, on the W. bdy. of the Tp. being plainly
visible, I run for said cor.

N.89° 57" W., on a random line bet. secs. 30 and 31.

Set temp. { sec. cor.

Intersect the W. bdy. of the Tp. at the cor. of secs. 25,30, 31, and 32,
which is o mound of earth, with stake and pit, marked and witnessed
a8 described by the surveyor general.

Thence I run :

S.89° 57’ E., on a true line bet. secs. 30 and 31.

Over level land.

Set a juniper post, 3 ft.long, 3 ins.sq., with charred stake, 24 ins. in the
ground for } sec. cor., marked } 8., on N. face; dig pits, 18 x18x12
ins., E. and W. of post, 3 ft. dist.; and raise a mound of earth, 3} ft.
base, 1} ft. high, N. of cor.

From this } sec. cor., the N. W. cor. of James Parker’s Desert Land
Claim bears N. 23° E.

“The cor. of secs. 29, 30, 31, and 32.

Land, level.

" Soil, sand; 4th rate.

No timber.
August 15: At this corner, I set off 13° 50’ N., on the decl. arc; and at Ot
t;'o 14)46 m., l.m.t., observe the sun on the meridian; the resuiting lat. is
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N.0° 5’ W., bet.secs. 29 and 30.

Over level land.

Deposit a marked stone, 12 ins. in the ground, for } sec. cor.; dig pits,
18x18x12 ins. ; N. and 8. of cor., 4 ft dist; and raise a mound of earth,
34 ft. base 14 ft. high, over deposit. In 8. pit drive a cedar stake, £ ft.
long, 2 ins. s8q., marked } 8., on W. face.

From this } sec. cor.the N. E. cor. of James Parker’s Desert Land Claim
bears 8. 80° E.

Telegraph line, bears E. and W.

Road leading to Lake City and Mound City, bears E. and W.

Begin descent over racky ground, bears E. and W.

Set a sandstone, 15X 8 X6 ins., 10 ins. in the ground, for cor. of secs. 19, 20,
29, and 30, marked with 2 notches on 8. and 5 notches on E. edges; and
raise a mound of stone, 2 ft. base, 1} ft. high, W. of cor. Pits imprac-
ticable.

This cor. stands on stony ground sloping N., about 25 ft. below level of the
plain.

8.89° 54’ E.; on a random line bet. secs. 20 and 29.

Set temp. } sec. cor.

Intersect N. and 8. line at cor. of secs. 20, 21, 28, and 29.

Thence I run

N. 89° 54’ W., on a true line bet. secs. 20 and 29.

Over level land.

Telegraph line, bears N. and 8. :

Rouﬂeading to Lake City, bears N. and -8, .

Set a cedar post, 3 feet long, 3 ins. 8q., with quart of charcoal, 24 ins. in
the ground, for } sec. cor. marked $ 8., on N. face; dig pits, 18 x18x12
ins.,, E. and W. of ]I)‘?St 3 ft. dist. and raise a mound of earth, 3}
ft. base, 1§ ft. high, N. of cor. '

Begin descent from plain, bears N. and S.

Foot of descent, 35 ft. below plain, bears N, and 8.; thence over broken
ground to

The cor. of secs. 19, 20, 29 and 30.

Land, level.

Soil, sand and stony; 4th rate.

No timber.

40.00
78.21

38.21

72.21
78.21

2.00

N. 89° 57’ W., on a random line bet. secs. 19 and 30.

Over rough stony ground.

Set temp. } sec. cor.

Intersect W. bdy. of the Tp. 3 lks. N. of the cor. of secs. 19, 24, 25, and
30, which is a juniper post, 18 ins. above ground, 4 ins. 8q., marked and
witnessed as described by the surveyor general.

Thence I run

8. 89¢ 58’ E., on a true line bet. secs 19 and 30.

Over lovel land.

Set a maple post, 3 ft. long, 3 ivs. 8q., with charred stake, 24 ins. in the
ground, for # sec. cor. marked ¢ S., on N. face; dig pits, 18x18x12
ins., E. and W. of post, 3 ft. dist.; and raise a mound of earth, 8§ ft.
base, 1% ft. high, N. of cor.

Begin ascent, over stony ground. )

The cor. of secs. 19, 20,29, and 30.

Land, level.

8oil, sandy loam; 3rd and 4th rate.

No timber,

N.0° 5’ W., bet. secs. 19 and 20, .

Descend over stony ground.

Foot of descent, 10 ft. below sec. cor., and 35 ft. below the sandy plain,
bears E.and W, Thence gradual descent toward Lin’s Lake,
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Enter scattering timber, bears E. and W.
Set a cedar post, 3 ft. long, 3 ins.8q., 24 ins.in the ground, for } sec. cor.
marked 8., on W. fuce; from which
A ma.p]e 22 ins. dmm bears N.22° W., 19 lks. dist., marked } S.,
B.’

An ash 13 ins. diam., bears N.704° E., 28 lks. dist., marked £ 8.,
B.T.

To bunk of Lin’s Lake.
Set a cedar post, 3 ft.long, 4 ins.sq., 24 ins. in the ground, for meander
cor. of fracl. secs. 19 and 20, marked

8.19 on 'w. faces; from which
A maple, 8 ins. dlam bears 8.22° E., 21 1ks. dist., marked T.15
N,R20E S20MCBT
An ash, 12 ins. dlam bears 8.563° W., 27 lks. dist.,, marked T.15
N., R. 20 E., 8.19, "M.C.B.T.
Land, gently rolling.
Soil, mostly rich loam; 1st rate.
Timber, maple, ash and oak.
August 15, 1893.

Al;%rnst 16: At 7". 4™, a.m., L.m. t., I set off 45° 48’ on the lat.arc; 13°
on the decl. arc; and determine a true meridian at the cor. of
secs. 16, 17,20 and 21, described on page 203; thence I run

N.89¢ 57" W., on a true line*, bet. secs. 17 and 20.

Over gently rollmg land, descendlng toward Lin’s Lake.

Clelegraph Line, bears N. and S.

Road to Lake City, bears N.and S.

Irrigating ditch, 8 1ks. wide, course S.60° W. Enter field cultivated by
irrigation; extends N, 5. 00 chs. , and S. about 10.00 chs.

Leave field, enter scutfenng tnnber, bears N. 65° E. and S.65v W

Set a cedar post, 3 ft. long, 3 ins.sq., 24 ins.in the ground, for} sec. cor.,
marked } 8., on N. face; from which

A svclz;more 22 ins. dlam bears N. 220 W., 19 lks. dist., marked
8 T,
Anasb 13 ins. diam., bears 8. 704° W., 28 1ks. dist., marked $8., B. T.

To bank of Lin’s Lake.

A sycamore, 18 ins. diam., for meander oor. of fracl. secs. 17 and 20, I
mark .

M.C. on W,,
T.15 N. on E.,
R.20E.,8.17 on N, and
8.200n 8. sides; from which
An ash, 10 ins. dmm bears N. 40}°E 201ks dist., marked T.15 N.,
R.20E. ,S.17, M. ¢.B.T.
A maple, 9 ins. dlam bears 8. 494° E., 23 lks. dist., marked T. 15
, R.20E., 8.20,M.C.B.T.
Land, gently rollmg

.| 8oil, rich loam ;-1st rate.

Tunber ash, maple, and sycamore.

From the cor. of secs. 8,9, 16, and 17, descnbed on page 204, I run

N.89° 57’ W., on a true lme" bet. secs. 8 and 17.

Over rolling land.

Telegraph line, bears N.28° W. and S.28° E

Set a cedar post, 3 ft. long, 3 ins. 8q., with ‘charred stake, 24 ins. in the
ground for } sec. cor., marked } S on N. faee; dig pits, 18 x18x12
8., K. and W. of post, '3 ft. dist. ; and raise & mound of earth, 3§ ft.
base, 13 ft. high, N. of cor. :

* See paragraph 8, page 56.
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Olthislitary Road, bears N. W.and 8. E. The road branches about 2.00

chs. 8. k.

Enter road, leading to Lake City, bears W. ; thence, along middle of road.

Middle of single track of the Montana and Manitoba Railroad, bears N.
60° E.and S.60° W,

Telegraph line, bears N. 60° E. and 8.60° W.

The point for sec. cor. falls in the road; therefoere

Dep(:lsitsa marked stone, 24 ins.in the ground, for cor. of secs. 7, 8, 17
and 18.

Land, rolling.

Soil, sandy loam; 3rd rate.

No timber.

From the cor. for secs. 7,8, 17 and 18, which falls in road, I run

S.0° 5’ E., bet.secs. 17 and 18.

Over rolling land; descending towards Lin’s Lake.

Set a limestone,* 15x8X7 ins., 10 ins. in the ground, for witness cor. to
cor. of secs. 7,8, 17 and 18, marked W.C., on N. E. face; with 4 notches
on 8. and 5 notches on E. edges; dig pits, 18x18x12 ins., N. E., 8. E.,
8. W., and N. W. of cor., 5} ft. dist.; and raise a mound of earth, 4 ft,
base, 2 ft. high, W. of cor.

Telegraph line, bears N.84° E. and S.84° W.

Middle of the single track of the Montana and Manitoba Railroad, bears
N.84° and S.84° W.

To bank of Lin’s Lake.

Set a limestone, 15x9x 6 ins., 10 ins. in the ground, for meander cor. of
fracl. secs. 17 and 18, marked M.C. on S.face, with 5 grooves on E.
face; and raise a mound of stone, 2 ft. base, 1} ft. high, N. of cor. Pits
impracticable.

Limestone outcrops near the lake.

Land, rolling.

Soil, rocky; 4th rate.

No timber. .

August 16: At this meander cor. Iset off 13° 31’ N. on the decl. arc;
and at 0° 4™ p.m., 1. m. t., observe the sun on the meridian; the result-
ing lat. is 45¢ 48'.

From the cor. of secs. 7, 8,17 and 18, established this day, I run

N.89° 57 W., on a random line bet. secs. 7 and 18.

Set temp. $ sec. cor. -

Intersect W. bdy. of the Tp., 3 1ks. 8. of the cor. of secs. 7, 12,13, and 18,
which is a limestone, 6 X8 6 ins. above ground, marked and witnessed
as described by the surveyor general.

Thence I run '

S.89° 56’ E., on a true line bet. secs. 7 and 18.

Over gently rolling ground.

Intersect the W. bdy. of Lake City..

The N. W. cor., which is an oak %ost, 2 ft. above ground, 12 ins. sq.,
marked N. W. cor. L. C., bears N. 0°5' W., 40.00 chs. dist. The S.
W. cor., which is a limestone, 8X6x6 ins., above ground, marked 8.
W. cor. L. C., bears 8. 0° 5’ E., 29.50 chs. dist.

Methodist church bears S. 33° E.

Middle of West street, 40 ft. wide, bears N. 0° 5 W. and 8. 0° 5’ E.

Thence along middle of Fourth street, 60 ft. wide.

Middle of Cedar street, 60 ft. wide, bears N.0° 5’ W.and S.0° 5’ E,

Baptist church bears N., 3.00 chs. dist.

Middle of Pine street, 60 ft. wide, bears N.0° 5/ W.and S.0° 5' E. Meth-
odist church bears S.43° W,

Middle of Main street, 100 ft. wide, bears N. 0° 5 W.and 8.0°5'E.
Court house bears N. 4°© W, 22.00 chs. dist. Wharf bears S.0° 5’ E.
16.50 chs. dist. Catholic church bears N.39° E.

* A Witness Corner to a section corner will always have the letters *“ W. C."” conspicuously displayed
on the northeast face. .

386——14
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—

Deposit a limestone, 12XxX8x6 ins., 24 ins.in the ground, for } sec. cor.,
marked X3; from which
© A granitestone, 16 X8X7 ins,, set 11 ins. in the ground, marked W.

C.1, on N.face, bears N., 45 lks. dist. .
A granite stone 209X 6 ins., set 15 ins.in the ground, marked W.
" C.%,0nN. face, bears 8., 45 1ks. dist. Pits impracticable.

No natural bearing objects available.

Middle of Eln street, 60 ft. wide, bears N.0° 5’ W.and S.0° §' E.

Middle of Walnut street, 60 ft. wide, bears N.0°5' W.,and S.0° 5' E,

Railroad station bears S. 14° E., 6.00 chs. dist.

Middle of East street, 40 ft. wide, bears N.0°5' W.and 8.0°5’ E. Catholic
church bears N.21° W.

Intersect I. bdy. of Lake City. The N.E. cor., which is a limestone, 14 X
9X7 ins. above ground, marked N. E. cor. L. C., bears N. 0° 5’ W.,40.00
chs. dist. The S. W. cor., which is a limestone, 9x6x6 ins.above
ground, S. W. cor. L. C., bears S. 095’ E., 7.53 chs. dist. ’

Thence along the middle of the Mound City road.

The cor. of secs. 7, 8,17, and 18.

Land, gently rolling.

Soil, sandy loam; 1st rate.

No timber.

August 16, 1893.

August 17: At T2 4m a, m., 1. m. t., I set off 45° 49’ on the lat. arc;
13° 17’ N., on the decl. arc; and determine a true meridian with the
solar, at the point for cor. of secs. 7, 8, 17 and 18, which falls in the
road, and is described on page 209.

Thence I run

N. 0° 5’ W., bet. secs. 7 and 8.

Over rolling land.

Set a limestone* 15X8X7 ins., 10 ins. in the ground, for witness eor. to
cor. of secs. 7, 8,17 and 18, marked W. C., on N. E. face; with 4 notches
on 8. and 5 notches on E. edges; dig pits, 18 x18x12 ins.,,N.E., 8. E.,
S. W.,and N. W. of cor., 5} ft. dist.; and raise a mound of earth, 4 ft.
base, 2 ft. high, W. of cor.

Road to Lake City, bears N. 75° W. and 8. 75° E.

Old Milicary Road, bears N. 35° W. and S. 35° K.

Set a juniper post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins. in the
ground, for } sec. cor. marked } 8., on W. face; dig pits, 18 x18x12
ins. N. and 8. of post, 3 ft. dist.; and raise a mound of earth, 3} ft.
base, 14 ft. high, W. of cor.

S. E. cor. of cemetery bears W., 5.00 chs. dist.

N. E. cor. of cemetery, bears W., 5.00 chs. dist.

Set a limestone, 20X8 X 4 ins., 15 ins. in the ground, for cor. of secs. 5, 6,
7, and 8, marked with 5notches on S.and E. edges; dug pits, 18 X18x 12
ins,, in each sec., 5} ft. dist., and raise a mound of earth, 4 ft. base,
2 ft. high, W. of cor.

Land, rolling. .

Soil, gravelly loam; 2nd and 3rd rate,

No timber.

S. 89¢ 57’ E., on a random line bet. secs. 5 and 8.

Set temp. % sec. cor.

Intersect N. and S. line 3 lks. S. of the cor. of secs. 4, 5,8 and 9.
Thence I run

N.89° 58’ W., on a true line bet. secs. 5 and 8.

Over rolling land.

Begin ascent. bears N. E. and S. W.

Top of spur, bears N. and S.; descend.

Foot of descent, bears N.35° W. and 8. 35° E.

*See page 48 and footnote.
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Set a limestone, 14X8X%6 ins., 10 ins. in the ground, for } sec. cor.
marked } on N. face; dig pits, 18 xX18x12 ins., E.and W. of stone, 3 ft.
dist.; and raise a mound of earth, 3 ft. base, 1% ft. high, N. of cor.

From this  sec. cor. the U. 8. mineral monument in sec. 5 bears N. 37¢

E.
Road, bears N. and S.
The cor. of secs. 5, 6,7, and 8.
Land, rolling.
Soil, gravelly loam; 2nd and 3rd rate.
No timber.

N.89° 56’ W., on a random line bet. secs. 6 and 7.

Set temp. } sec. cor.

Intersect W. bdy. of the Tp. 9 lks. 8. of the cor. of secs.1,6,7,and 12,
which is a limestone, 6 x8x6 ins. above ground, marked and wit-
nessed as described by ihe surveyor general.

Theunce I run

S. 890 52/ E., on a true line bet. secs. 6 and 7.

Over rolling land.

Set a limestone, 15X 8X6 ins., 10 ins. in the %‘onnd, for } sec. cor., marked
1 on the N. face; dig }yits, 18x18x 12 ins., E. and W. of stone, 3 ft. dist. ;
and raise 2 mound of earth, 3¢ ft. base, 1} ft. high, N. of cor.

Old Military road, bears N. 30° E. and 8.30° W,

The N. W. cor. of cemetery, bears S.,5.00 chs, dist.

The N. E. cor. of cemetery, bears 8.,5.00 chs. dist-

The cor of secs. 5, 6,7, and 8.

Land, rolling.

Soil, gravelly loam; 2nd rate.

No timber.

N.0° 5’ W., on a random line bet. secs. 5 and 6.

Set temp.  sec. cor.

Intersect N. bdy.of the Tp. 3 lks. E.of the cor. of secs. 5,6,31 and 32,
which is a limestone marked and witnessed as described by the sur-
veyor-general.

Thence I ran

8.0° 6’ E.,on a true line bet. secs. 5 and 6.

Over rolling ground.

Set a limestone, 18 X85 ins., 12 ins. in the ground, for } sec. cor., marked
3 on W.face; dig pits, 18 x18x12ins., N. and S. of the stone, 3 ft. dist.;
and raise a mound of earth, 3} ft. base, 1} ft. high, W, of cor.

The cor. of secs. 5, 6,7, and 8.

Land, rolling.

Soil, gravelly loam; 2nd rate.

No timber.

11 a. m., August 17, 1893.

In order to locate Ivy Island, I proceed as follows:

I begin at the meander cor. of fracl. secs. 17 and 20, at Ob 45™ p. m.,
which being too near noon to secure accurate results with the solar, I
take a back sight on the cor. of secs. 16,17,20 and 21, prolong the direc-
tion, N. 89° 57" W., bet. secs. 17 and 20, and set a flag on line, on the 8.
E.side of theisland. To determine the distance to the flag, I lay off a
base line, 8. 30° 32’ W., 36.00 chs., to a point, at which the angle bet.
flag and meander cor. measures 68° 01’; from the flag, the base line sub-
tends an angle of 52° 31’. The sum of the three angles is 180° 03';
therefore the corrected angles, taken in the order of their measurement,
are, respectively, 59° 30’, 68° 00/, and 52° 30'; and the distance is

sin. 68°X36 | 0.9272X36 _ 40 07 ohe.

sin. 52° 30/ 0.7934

* For other methods of computing the distance, see page 136.
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Chains.
36. 80

5.27

9.38

22.50

The point for cor. of secs. 17,18, 19, and 20 falls in the lake; thence N.
89° 57’ W. bet. secs. 18 and 19.

In place of the flag, I

Set a limestone, 15x8x6 ins., 10 ins. in the ground, for meander cor. of
fracl. secs. 18 and 19, marked M. C.on E. face, with 3 grooves on 8.
face; dig a pit, 36x36x12 ins., 8 ft. W. of stone, and raise a mound of
earth, 4 ft. base, 2 ft. high, W. of cor.

Thence I run

N.89° 57" W., on a true line bet. secs. 18 and 19.

Over level land.

Intersect W.shore of island. ~ M

Set a limestone, 18 X85 ins., 12 ins. in the ground, for meander cor. of
fracl. secs. 18 and 19, marked M. C. on W. face; dig a pit, 36 x36x12
ins., 8 ft. E. of stone, and raise a mound of earth, 4 ft. base, 2 ft. high,

E. of cor.
: August 17, 1893.

To locate a small island called Diamond Rock, in Lin’s Lake, sec. 19, I
proceed as follows:

From the meander cor.of secs. 19 and 24, on the W.bdy. of the township,
1 set a flag on the south point of the island, which bears N. 71° 3¢’ E. ;
then measure a base S.48° 01/ E., 23. 14 chs., to a point, from which the
flag bears N. 8° E.; which gives for the distance to flag

. o / ’ b5
sin. 60° 29’ x23.14 0.87x23.14___22'50 chs., the required distance.

sin. 63°30° T 0.89 49
In place of the flag, I
Set a limestone, 15X8x6 ins., 12 ins. in the ground, for an auxiliary*
meander cor. in sec. 19, marked A. M. C., on 8. face; dig a pit,
36 x36x12 ins., 8 ft. N. of stone, and raise a mound of earth, 4 ft. base,
2 ft. high, N. of cor. )
August 17, 1893.

* See pages 44 and 58.

Meanders, T. 15 N., R. 20 E.

Meanders of the right bank of Yellowstone River,up stream.

I commence at the meander cor. of fracl. secs.25 and 30, on the E. bdy.
of the Tp., which is a sandstone, 6xX9X7 ins. above ground, marked
and witnessed as described by the surveyor general.
At this cor., Augnst 8, I set oft 45° 46’ on the lat.arc: 16° 1'N., on the
decl. arc; and at 7" 35™ a. m., 1. m. t., determine a true meridian with
the solar.
Thence I run with meanders in sec. 25.
Through heavy timber.
S.85° W. 13.00 chs. Bank 20ft. high.
8.720¢ W. 7.10 ¢  Bank 9 ft. high.
S.644° W. 13.00 “
S.40¢ W. 540 ¢“ Low bank 5 ft. high. Head of course, leave
heavy timber, enter dense willow and cottonwood
undergrowth, bears S.

S.773° W. 7.00 ¢ At 3.20 (i\l)s., mouth of Cherry Creek, 14 1ks. wide,
course N.

N.76° W. 7.50 “  Bank 7ft.high. At 2.00 chs., leave dense under-
growth, enter heavy timber, bears S.

S.80° W. 12.00 “ At end of course, lower end of sand bar, bears N.,
2.00 chs. dist.

S.81° W. 19.39 “ Bank 4 ft.high. At 5.00 chs. leave heavy, enter
scattering timber, bears 8. To the meander cor.
of fracl. secs. 25 and 26.
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Meanders of the righi bank of Yellowstone River, up stream—Continued.

Land, river bottom.

Soil, alluvial; 1st rate.

Timber, cottonwood, sycamore, ash, and walnut,

Heavily timbered land or land covered with dense undergrowth, 70.00 chs.

Thence in sec. 26.

Through scattering timber.

S.81¢ W.8.70 chs. Bank 8 ft. high.

S.704° W.4.90 ¢ At 2.30 chs., upper end of bar, bears N. about 2.00

chs. dist.
S.443° W.3.60 ¢
8.21° W.3.50 ¢
S. 5}° W.4.20 « .
South. 4.30 ¢
S. 93° E.3.80 ¢
S.343° E.5.27 ¢  To meander cor. of fracl. secs. 26 and 35.
Land, level.
Soil, alluvial; 1st rate.
Timber, scattering ash, hickory, walnut, and cottonwood.

Thence in sec. 35.

August 8: At the meander cor. of fracl. secs. 26 and 35, I set off 15° 57/
N,, on the decl. arc.; and, at Ob 5™ p. m.,1. m. t., observe the sun on the
meridian; the resulting lat. is 45° 46'.

Through scattering timber.

S.28° E., 8.80chs. Bank 8 ft. high.

S. 04°E., 7.70 ‘ At 4.30 chs., leave scattering timber, enter dense

' gggtﬁnwood and willow undergrowth, bears N.
8. 6§°W.10.00 “ Low bank 4 ft. high. At end of course, road to
Mound City, bears 8.70° E. Ferry, and road to
Lake City, bears N.—° W.

8.31¢ W.12.00 “ At 5.50 chs. leave dense undergrowth, bears N. 65°'
E.; enter Pat Curran’s field, bears E. At end of
course, house bears S. 62° E., 5.00 chs. dist.

8.38° W. 5.50 ¢ Bank 13 ft. high. At 5.10 chs., leave Pat Cur-
ran’s field, fence bears E. At 5.30 chs. middle
of road, bears E.

S8.431°W. 7.70 ¢ At 1.50 chs., N. W. cor. of Alexander’s field, bears
E., 0.50 chs. dist.

S. 4740 W, 6.50 «

S. 3740 W, 2.00 ¢

8.58° W, 210

8. 42}° W. 540 “ At 3.30 chs., wire fence, bears 8. E.

8.47° W. 480 «

8.500 W. 4.90 “

8.57° W. 9.50 *¢

8. 481° W. 16. “  To meander cor. of fracl. secs. 2 and 35, on 8. bdy.

of the Tp., which is a limestone 5x8X6 ins. above ground, marked and
witnessed as described by the surveyor general.

Land, nearly level.

Soil, alluvial; 1st rate. North of Curran’s field subject to inundation, 2
to 5 ft. deep.

Timber, scattering-ash, walnut, and cottonwood.

Dense undergrowth, 18.90 chs.

August 8, 1893.
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Meanders of the left bank of Yellows!on? River, down stream.

I commence at the meander cor. of fracl. secs. 2 and 35, on the 8. bdy.
of the Tp., which is a limestone 6 X7x5 ins. above ground, marked and
witnessed as described by the surveyor general.

At this cor., August 9, I set off 45° 45’ on the lat. arc; 15° 44’ N., on
the decl. arc; and at 7t 5™ a. m., 1. m. t., determine a true meridian
with the solar. ’

Thence I run with meanders in sec. 35.

Over level bottom land.

N.383° E. 9.10 chs. Bank 12 ft. high. From the meander cor. the S.

end of sand ridge in sec. 34, bears N.164° W.

N.31%° E. 20.00 AtN egt_i ]gf course, N. E. end of sand ridge hears

N.51¢ E. 14.00 ¢ Sa{ld ridge, parallel to river, N. W., about 25 chs.

dist.

N.614° E. 15.00 “ At end of coursy, S. end of sand ridge, bears S, 874°

W. N.E. end, bears N.64° W.

N.353° E. 7.50 ¢

N.42°0 E. 940 «

N.19° E. 7.10 ¢ At end of course, road to Lake City, bears N. 83°
W. W. eund of ferry.

N. 53°'W. 890 ¢  Bank 9 ft. high. At1.50 chs. enter scattering tim-
ber, bears N.W.

N.29°¢ W.12.95 ¢“ To the meander cot. of fracl. secs. 26 and 35.

Land, level. :

Soil, sandy loam; 1st and 2nd rate.

Timber, scattering ash, cottonwood, and sycamore.

August 9: At this meander cor. I set oft 15° 39’ N., on the decl. arc; and
at 0 5., p. m., 1. m. t., observe the sun on the meridian ; the resulting
lat. is 45° 46, the true lat., nearly.

Thence in sec. 26.

Through scattering timber.

N.22}° W, 6.00 chs. Bank 12 ft. high.

N. 94° W.6.40 ¢

North. 8.60 ¢ At 6.00 chs. leave scattering timber, bears W.;

thence, over sandy loam.

N.11}° E. 7.50 ¢

N.25° E. 7.00 ¢

N.40° E. 7.60 “ Bank 15 ft. high.
.N.57° E. 5.70 ¢

N.694° E. 7.90

¢  At4.40 chs.enter scatterin{timber, bearsN. Along
the last six courses the bank is rapidly wearing
away by action of the current which sets strong
against the bank.

N.7T43°E. 740 ¢

N.76¢ E. 6.81 ¢ To the meander cor. of fracl. secs. 25 and 26.

Land, level.

Soil, alluvial; 1st and 2nd rate.

Timber, scattering cottonwood, sycamore and black walnut.

Thence in sec. 25.

Through scattering timber.

8.863° E. 9.70 chs. Bank 12 ft. high.

8.74° E. 10.00 ¢¢ .

S.823 E. 6.00 “ At 5.00chs. leave scattering timber, bears N. W,
N.82J° E. 8.00 ¢ At end of course, wire fence, bears N.60° W,
N.69i° E. 7.:}8 ‘¢ Bank 7 ft. high.

N.61° E. 4. ¢ At 2.90 chs., mouth of short creek, 10 lks. wide,
course S.30° E.

N.533° E. 830 ¢

N.664° E.10.00 ¢

N.T4° E. 550 ¢ Bank 9 ft, high.

N.89° E.13.00 ¢
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Meanders of the left bank of Yellowstone River, down stream—Continued.

N.35° E. 3.79 ¢ Bank 11 ft. high. To meander cor. of secs.25 and
30 on E. bdy.of the Tp., which is a cedar post,
1 ft. lugh, 4 ins. 8q., marked and witnessed as de-
scribed by the surveyor general.
August 9, 1893.

Meanders of Clear Lake in Sec. 33.

I commence at the special meander cor. bet. the E. and W.halves of
sec. 33, on the N. side of the lake.

Thence I run with meanders in E. } of sec. 33.

Over rolling ground.

8.53° E.17.00 chs. Bank 10 ft. high. At 11.00 chs. enter scattering
timber, bears N. E.

8. 3° E.13.00 ¢ Bank 8 ft. high. At 12.50 chs. leave scattering
timber, bears N. E.

S8.0j°W. 7.20 “ At gn% of course, outlet of lake, 10 lks. wide, course

8.70° W.15.11 ¢ At 2.00 chs., enter scattcung tlmber, bears S.
To the specml meander cor. bet. E. and W. halves
of sec. 33, on 8. side of the lake.
Thence in W. } of sec. 33.
N. 633° W. 10.00 chs. Bank 8 ft. high. At 7.00 chs. leave scattering
timber, bears 8. W
N.13° W.21.00 ¢ Bank 6 to 7 ft. hlgh At end of course, stream of
clear, pure water, 8 1ks. wide, enters lake, course
S.70° E. Along this line I discovered remark-
able fossil remains of animals, well worthy the
attention of naturalists.
N.52° E. 17.34 ¢  Bank 7 to 10 ft. high, enter scattering timber.
At 8 chs., leave scattering timber, bears \V.
To the special meander cor.on N. side of lake.
This is a beautiful lake of pure, clear water, with well defined banks,
6 to 10 ft. high. Water about 14 ft. deep.-
Land, rolling.
Soil, 1st rate.
Tunber, scattering maple, oak, and elm.
. August 12, 1893.

Meanders of the east end of Lin’s Lake, in Secs. 17, 18, 19, and 20.

I commence at the meander cor. on W. bdy. of the Tp., which is a lime-
stone 6 X84 ins., above ground, marked and witnessed as descnbed by
the surveyor general

August 18: At 8" 4" a. m,, 1, m. t., I set off 45° 48’ on the lat. arc;
12° 56’ N., on the decl. arc and determine a true meridian with the
solar, at the above described meander corner,

Thence I run with meanders in sec. 19.

Along {avelly beach.
S 461}C E. 3.40 %
8.44° E. 2.40 ¢
8. 43}° E. 5.70
8.45{°E. 4.40 ¢

8. 444° E. 5.80 «
S.45}°E. 2.00
8.493°E. 4.00 « .
8.54}°E. 5.00 ¢
S.674° E. 2.00 ¢
8.773° E. 6.60
N.84° E. 2.00 «
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Meanders of the east end of Lin’s Lake, in Secs. 17, 18, 19, and 20—Cont’d.

N.773° E. 11.00 ** At 6.50 chs.,, A. J. Smith’s house bears 8. 15 E.,
1.00 ch. dist. =
S.773° E. 7.20 ¢ At beginning of course enter scattering timber,
bears S.E.
8.74¢ E.21.11 ¢ To the meander cor. of fracl. secs. 19 and 20.
Land, level.
8oil. sandy loam; away from the beach, 2nd rate.
Timber, maple, ash, and oak.
August 18: At this meander cor. I set off 12° 52’ N., on the decl. arc; and
at Ob 4m f m., 1.m.t., observe the sun on the meridian; the resuiting
lat., 45° 47’ )

Elence in seﬁ. 21(3 b th h b
ong gravelly beach, through scattering timber.
S. 8939 E. 6.10 chs. € &
N.57° E.12.00 ¢
N. 374° E. 10.50 ¢
N.46° E. 5.00 “ At end of course enter scattering timber, bears E.
N.231°E. 9.90 ¢
N. 394° E. 10.48 ¢ To the meander cor. of fracl. secs. 17 and 20.
Land, level.
Soil, gravelly on beach; away from beach rich loam; 1st rate.
Timber, maple, ash, oak, and sycamore.

August 18, 1893,

At 5. 00 chs., leave scattering timber.

August 19: At 7 3m a. m, 1. m.t., I set off 45° 48’ on the lat. arc; 12°
' N., on the decl. arc; and determine a true meridian at meander cor.

of fracl. secs. 17 and 20.

ﬂ:ence in se]cl. lg ach b h
ong gravelly beach, through scattering timber.

N. 195 ° . 10.00 ohs.” & 8

N.153° E.10.00 “ At 6.50 chs., mouth of branch 7 1ks, wide, the out-

let of pond in sec. 16, course N. 70° W.
N.80° W. 6.00 ¢

N.68}° W. 7.10 ¢
N.88° W. 6.70 ¢ AtN GI]I:‘Id of course, leave scattering timber, bears

N.383° W. 9.50 ¢ At end of course, fence, bears N. 43° E.; enter
irrigated field.

N.273°W. 5.00 ¢

N.273°W. 8.00 ¢

N.10j°W. 6.00 ‘

N.38{cW. 2.80 «

N.464° W. 9.50 ¢ At 2.00 chs., leave irrigated field, bears N. 43° E.

N.334°W. 3.74 “ To meander cor. of-fracl. secs. 17 and 18.

Land, level.

Soil, gravelly on beach; away from beach, rich loam, rocky near meander

cor. ; 1st and 3rd rate.
Timber, maple, ash, oak, and sycamore.

Thence in sec. 18.

Along gravelly beach.

N. 383° W. 15.00 chs. Bank 6 ft. high.

N.633° W. 5.00 ¢ At end of course, middle of main track of Montana
and Manitoba Railroad, 70 lks. N.

S. 84° W.13.00 “ Bank 8 ft. high. At 12.00 chs.; 8. E. cor. of Lake
City. Thence, along S. side of Water street, 100
(f)g. vzi%;. At12.30 middle of East street, bearsN.

5 W,
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Meanders of the east end of Lin’s Lake, in Secs. 17, 18, 19 and 20—Cont’d.

S.64}° W.19.00 “ Bank 9ft. high. At 5.55 chs., middle of Walont
street, bears N. 0° &' W. Railroad station
bears N. 3.00 chs. dist. At 11.80, middle of Elm
street, bears N. 0° 5’ W. At 17.00, ascend from
beach to top of bank 10 ft. high; N. E. cor. of
wharf. At 18.00 chs., middle of Main street,
bears N. 0°5' W. At end of course, N. W. cor.
of wharf,

8.43° W.13.00 ¢ Bluff bank 9 ft.. high; no beach. At 8.50 chs.,
middle of Pine street bears N. 0° &

S.664° W. 4.00 At2900hs middle of Cedar street, bears N. 0°

5 W

S.744° W. 470 ¢ Bank 7 ft. high; no beach.

S.79° W. 5.60 “ Bank 5 ft. hlgh At 0.10 chs., middle of West
street, bears N. 0° 5’ W. At 0.42 chs.,, S. W,
cor. of Lake City.

S.86}° W.12.31 ¢ To the meander cor. of fracl. secs. 13 and 18, on
W. hdy of the Tp. which is a juniper post, 1
ft. high, 4 ins. sq., marked and witnessed as
described by the surveyor general.

Land, gently rolling.

Soil, sandy foam 1st rate. No timber.

I return to the weridian established Aug. 4, from Polaris. At 4 p. m. I
set off —© —' on the decl. arc, and test the adjustment of my solar,
finding 1t gives the same meridian as before, and adjustments correct.

August 19, 1893.

Meanders of Ivy Island in secs. 18 and 19.

I commence at the meander cor. of fracl. secs. 18 and 19, on the east
side of the island.

August 17: At 3 p. m, 1. m. t., I set off 45° 48’ on the lat. arc; 13°
9¥ , on the decl. arc; and determine a trune meridian at this meander
cor.

Thence I run with meanders in sec. 19 along gravelly beach.

8. 473° W. 2,50 chs. Low bank, 2 ft. high.

N.52° W. 2.82 chs. To meander cor. bet. fracl. secs. 18 and 19

Soil, gravel; off beach, loam, 1st rate. No timber.

:ﬂxence in seﬁ l_s b,

ong gravelly beac

N. gr W. 2.90 chs.

N.35° W. 160 “ Row of 2 cottages and pavilion, parallel to beach,
1.50 chs. dist.

8. 453° W. 1.40 “ At beginning of course, hotel bears N. 30° W.; at
%nd of course, cottage bears N. 30° W,, 2.00 chs.
dist.

8. 56° W. 2.30 ¢ Row of cottages, parallel to beach, 2.00 chs. dist.

N. 733° W. 4.50 ¢

N.38° W. 6.40 ¢ At 2.00 chs., bank 3 ft. high; at 3.00 chs., bank 15
ft. high; narrow rocky beach.

N.12° E. 420 “ Bank, 25 ft. high; large rocks along narrow beach.
N.b594° E. 5.30 ¢ Ba.nk rock nearly vertlcal 35 ft. high; narrow
beach of rock and gravel.

East. 2.60 «

S. 36° E. 3.80 ¢ At endof course, bank, 30 ft. high; narrow beach
of rock and gravel.

8. 56}° E. 6.40 ¢ At 2.00 chs., bank 9 ft. bigh; at 3.00 chs., 5 ft. high.
Scatteung timber oft Deach.

8. 29° E. 7. ¢  Low bank 4 ft. high. Scattering timber off beach.

‘“8

8.47}°W. 3 ¢ To the meander cor. of fracl. secs. 18 and 19.
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Meanders of the east end of Lin’s Lake, in Secs. 17, 18, 19 and 20—Conc’d.

Land, high on north part of island, low on 8. E. part.
Soil, rich loam on east end; stony on west end of island; 1st and 3rdrate.
Timber, oak, maple and aail; undergrowth, on west end of island, hazel
bushes and tangle of grape vines and wild ivy on the high ground; a
few scattering water elms and sycamores on low part of island.
August 17, 1893.

Meanders of a small island, called Diamond Rock, in Sec. 19.

I commence at the auxiliary meander cor. on south side of the island.

1 Thence with meanders in sec. 19.

N. 164° W. 2.70 chs,

N.614° E. 2.90 ¢

S. 484° E. 3.50 ¢

S. 273° W. 2.20 «¢

N.85° W.3.30 “ Toauxiliary meander cor. and place of beginning.

Land, level.

Soil, gravelly loam; 3rd rate.

No timber.

This island is about 4 ft. above the water, not subject to inundation ; has

no vegetation, except grass; and is without improvements. °

August 17, 1890.

GENERAL DESCRIPTION.

This township contains nearly every variety of land from plains to mountains, and
the soil ranges from alkali to rich loam. The soil of the bottom land along the Yel-
lowstone River and in the central part of the township is generally rich, black loam,
capable of producing abundant crops without irrigation. The soil of the remaining
portion of the township, except the alkali flat in secs. 23 and 24, and the mountain-
ous land, can nearly all be classed as second rate, is covered with an abundant

rowth of rich and nutritious grasses, and will produce crops without irrigation.
n the southwestern portion of the township is an arid plain, and irrigation will be
necessary.

Cottonwood, sycamore, ash, and other kinds of timber are found along the Yellow-

“stone River, and some scattering along the creeks. The Little Snowy Mountains
are covered with a dense growth of pine, oak, and fir timber, many of the trees
being very large.

There is one limestone quarry in secs. 8 and 9 which affords excellent building
stone, and, from surface indications, it is probable that large bodies of limestone
and sandstone underlie other portions of the township. Iron ore was found in sec. 3,
and gold in secs. 4 and 5.

The township is well watered by the Yellowstone River, which runs through the
southeastern portion, and by many small springs and brooks. The eastern end of
Lin’s Lake, comprising only a small portion thereof, is included in this township.
This lake is about 10 miles {:)ng, and its greatest width is about 4 miles. The water
is clear and pure, and varies in depth from 10 to 200 feet.

Ivy Island, in Lin’s Lake, contains nearly seventeen acres of land. About the
middle of the island is a fine large spring of piire, cold water, which supplies the
hotel and cottages situated on the south shore. This island is a favorite resort for
residents of Lake City and the surrounding country. -

The town of Lake City, the county seat of Humboldt County, contains a court-
house, three churches, two hotels, several stores, and about 50 dwelling houses. Its
estimated population is 300.

There are two settlers in sec. 35, and one each in secs. 16, 17, 19, and 25.

James Parker’s desert-land claim in sec. 32 may be irrigated by an artesian well,
which is now being driven.

ROBERT ACRES,
U. 8. Deputy Surveyor.
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FINAL OATHS OF DEPUTY SURVEYOR AND HIS ASSISTANTS,

LIST OF NAMES.

A list of the naimes of the individnals em{)oned by Robert Acres, U. 8. deputy sur-
veyor, to assist in running, measuring, and marking the lines and corners described
in the feregoing field notes of the survey of the subdivision and meander lines of
Township %(o. 15 North, of Range No. 20 East, of the Principal Base and Meridian, in
the State of Montana, showing the respective capacities in which they acted:

PETER LONG .o ettt iiiie ti i e eececeeceeeceacecaccenanns Chainman.
JOHN SHORT ...... Qe e e eeeemsseteseteecan e aceta e reaceessannn Chainman.
£193°0:3 07T 03 77,5 " Moundman.
HENRY ROCK ............... et teteeeeteanacetn e ee aareaaaans Moundman.
[e3003:76) LJ) 2 7 (3 Axman
ADAM DULL. c oot iaceataecettecaeaaccectacacanaanann Axman
JAMES BANNER . ccne ittt ie i iee it ceeeeeececcceeceanaeas Flagman.
EDWARD ENSIGN . ... ieueetacitiiiiaeiaeacaecaaceaceoceacecaccenennnnns Flagman.

FINAL OATHS OF ASSISTANTS.

I hereby certify that I assisted Robert Acres, United States deputy surveyor, in
surveying all those parts or portions of the subdivision and meander lines in the
east half of Township No. 15 North, of Range No.20 East, of the Principal Base and
Meridian, State of Montana, which are represented in the foregoing field notes as hav-
ing Leen surveyed by him and under his direction; and that said survey has been in
all respects, to the best of my knowledge and belief, well and faithfully surveyed,
and the corner monuments established, according to the instructions furnished by
the U. 8.surveyor general for Montana.

JAMES BANNER, Flagman.

Subscribed and sworn to before me this eleventh day of August, 1893.
ROBERT ACRES,
U. 8. Deputy Surveyor.

We hereby certify that we assisted Robert Acres, U.S.deputy surveyor, in sur-
veying all those parts or gortions of the subdivision and meander lines ot Township
No. 15 North, of Range No. 20 east, of the Principal Base and Meridian, State of
Montana, which are represented in the foregoing field notes as having been surveyed
by him and under his direction; and that said survey has been in all respects, to
the best of our knowledge and belief, well and faithfully surveyed, and the corner
monuments established, according to the instructions furnished by the U. 8. sur-
veyor general for Montana.

PETER LONG, Chainman.
JOHN SHORT, Chainman.
CYRUS CLAY, Moundman.
HENRY RoCK, Moundman,
GEORGE SHARP, Azman.
ApaM DuLL, Azman.

Subscribed and sworn to before me this twenty-third day of Au%tst, 1893.
[sEAL.] HENRY DOOLITTLE,
Notary Public.

I hereby certify that I assisted Robert Acres, United States deputy surveyor, in
surveying all those parts or portions of the subdivision and meander lines in the
west half of Township No. 15 North, of Range No. 20 East, of the Principal Base and
Meridian, State of Montana, which are represented in the foregoing field notes as
having been surveyed by him and under his direction; and that said survey has
been in all respects, to the Lest of my knowledge and belief, well and faithfully
surveyed, and the corner monuments established, according to the instructious
furnished by the U. S. surveyor general for Montana.

EDpWARD ENSIGN, Flagmas.

Subscribed and sworn to before me this twenty-third day of August, 1893,
(skAL.] : HENRY DOOLITTLE,
Notary Publio.
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FINAL OATH OF U. 8. DEPUTY SURVEYOR.

I, Robert Acres, U. S. deputy surveyor, do solemnly swear that in pursuance of a
contract received from A: B , U. S, surveyor general for Montana, bearing
date of the twenty-second day of March, 1893, I have well, faithfully, and truly, in
my own proper person, and in strict conformity with the instructions furnished by
the U.8.surveyor general for Montana, the Manual of Surveying Instructions, and
the laws of the United States, surveyed all those parts or portions of the subdivision
and meander lines of Township No. 15 North, of Range No. 20 East, of the Principal

" Base and Meridian, in the State of Montana, which are represented in the foregoing
field notes as having been surveyed by me and under my direction; and I do fur-
ther solemnly swear that all the corners of said survey have been established and
perpetuated in strict accordance with the Manual of Surveying Instructions, and
the special written instructions of the U.S.surveyor general for Montana, and in
the specific manner described in the field notes, and that the foregoing are the orig-
inal field notes of such survey; and should any fraud be detected, I will suffer the
pgfglty of perjury under the provisions of an act of Congress approved August 8,
1846. .

ROBERT ACRES,
U. 8. Depuly Surveyor.

Subscribed by said Robert Acres, and sworn to before me this thirty-first day of
August, 1893. A B

[sEAL.] s
U. 8. Surveyor General for Montana.

_ To each of the original field books the surveyor general will append his official
approval, according to the following form, orso varied as to suit the facts inthe case:

OFFICE OF THE U. S. SURVEYOR GENERAL,
Helena, Montana, September 1, 1889.
The foregoing field notes of the survey of [here describe the survey], executed by
Robert Acres under his contract No. 87, dated March 22, 1893, having been critically
examined, and the necessary corrections and explanations made, the said fieid notes,
and the surveys they describe, are hereby approved. A B

U. 8. Surveyor General.

To the copies of the field notes transmitted to the General Land Office the surveyor
general will append the following certificate:

I certify that the foregoing transcript of the field notes of the survey of the [here
describe the character of the surveys, whether meridian, base line, standard parallel,
exterior township lines, or subdivision lines and meanders of a particular township],
in the State [or Territory] of .....c.cceieiicananann.. , has been correctly copied
from the original notes on file in this office. A B }

U. 8. Surveyor General. -



PRIVATE LAND CLAIM SURVEYS.

1. Before ordering any survey of a private land claim the surveyor
general will receive full instructions from this office, by which he will -
be governed in issuing his instructions to the deputy. The instruc-
tions to the deputy must be entered in full at the commencement of the
field notes of such survey.

2. The instruments used in the survey of private land claims must be
the same as those required for the survey of public lands, and must be
registered and tested in like manner at the surveyor general’s office
previous to the deputy’s commencing work; and the instructions for
the survey of public lands must, as far as applicable, be strictly observed
in the survey of private land claims.

3. The true magnetic variation must be noted at the beginning point
of each survey, and wherever the variation of the needle is observed to
change along the line the same must be noted and the reasons therefor
stated, if known. :

4. At the end of each mile along a boundary, the character of the soil
and amount of timber, grass, etc., will be stated; and the date of each
day’s work in the field must be noted at the end of the record thereof.

5. The requirements in the ¢ Summary of objects and data required
to be noted,” as set forth in the instructions for the survey of public
lands, must be observed by the deputy in the survey of private land
claims. Where practicable, bearings must be taken from at least two
points on the line to all prominent or otherwise notable objects in the
vicinity, and where only one bearing can be taken the estimated dis-
tance must be noted.

6. At the beginning point upon the boundaries of each grant survey,
a corner must be established of the same character, size, and mate-
rials as prescribed for township corners upon the lines of the survey of
public lands, except that only two pits will be dug, one on each side of
the corner, on the line. Upon the side of such corner facing the claim,
the initial letters of the name of the grant, and immediately under the
same the letters “Beg.Cor. 1” (for beginning corner one) must be neatly
cut or chiseled. .

7. Each of the mile corners or stations of survey must be established
in the manner prescribed for the establishment of section corners upon
the lines of public surveys, except that they will be marked on the side
facing the grant with the initials of the grant and the number of the
station or mile, as the case may be; and only two pits will be dug, one
on each side of the corner, on the line. '

8. Where mile corners are established, except upon meandered por-
tions of the line, half-mile corners will also be established in the manner
prescribed for the establishment of quarter-section corners upon the
lines of public surveys, except that they will be marked upon the side
facing the grant with the initials of the grant.
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9. Such other marks, in addition to those above described, will be
placed upon the corners as may be required by the surveyor general in
his special written instructions.

10. As far as practicable, bearings and distances must be taken from
each of the corners or stations to two or more trees, or prominent natural
objects, if any, within a convenient distance, in the same manner as
required in the instructions for the survey of public lands, and such
trees or objects must be marked with the initials of the grant, and
underneath same the letters « B. T.” or “ B. O.,” a8 the case may be.

11. Witness corners will be established, where necessary, in the same
manner as required in the instructions for the survey of public lands.

12, In all cases where the lines of the grant boundary surveys inter-
sect established lines of survey of public lJands or private land claims,
the course and distance from such point of intersection to the nearest
corner on the line of the prior survey must be carefully run, measured,
and noted, and whenever necessary such corner must be reéstablished.

13. The survey of a private land claim must always be connected by
a line actually run and measured in the tield with some corner of the
public surveys, if any such have been established within a distance not
exceeding two miles from any point on the boundary lines of the private
land claim.

14. Boundaries or portions of boundaries of previously established
grant surveys, which also form a portion of the boundaries of the claim
to be surveyed, will be adopted so far as common to both grants, but
no payment will be made for such common boundaries unless it is nec-
essary to reéstablish the same.

15. The tield notes must embrace a full, clear, and concise statement
of the deputy’s reasons for his locatlon and establishment of each
boundary.

16. A general description of each tract must be given at the end of
the field notes of the survey of same, which description must embrace
a brief statement of the main features of the tract surveyed, charac- -
ter of the land, timber, and other natural growth, kinds of mineral, if
any, populatlon of towns and settlements, cha.racterlstlcs of mountains,
streams, springs, etc., and such other data as may be of importance.

17. The deputy must particularly note all facts relative to present
inhabitancy of the land and demgnate all tracts occupied by actual set-
tlers or residents.

18. The deputy surveyor must return with the field notes a topo-
graphical map or plat of the survey. As far as practicable all objects
described in field notes, and the main features of the tract surveyed,
including towns, streams, mountains, roads, etc., must be protracted
on such plat as accurately as possible.

'19. The field-note books must embrace a list of assistants, and pre-
liminary and final oaths, as required in the instructions for the survey
of public lands.

20. The deputy will note all objections to his survey that may be
brought to his knowledge, and the surveyor general will promptly report
to the Commissioner of the General Land Office all complaints made
to him, and send up all protests filed in his office, together with a full
report thereon.

21, Official plats of the survey of private land claims will not be far-
nished to any person until the cost of surveying and platting the same
shall have been paid to the United States.



APPENDIX RELATIVE TO ACCOUNTS FOR SURVEYING
AND EXAMINATION.

U. 8. surveyors general and deputy surveyors are required to comply
strictly with the following instructions:

All surveying accounts transmitted to the General Land Office for
adjustment must be in duplicate and in a separate letter from that
forwarding the plats and field notes of the survey. The name of the
deputy surveyor, date and number of the contract, the amount of the

estimated liability, and whether said liability is limited or not, should
be noted on the face of the deputy’s account.

The amount of the account and the appropriation from which it is
to be paid should be stated both in the letter of transmittal and in the
account rendered. The deputy’saffidavit that the survey was executed
by him, and that it was just and correct, should be attached to the
account.

The date of the surveyor general’s approval should appear in the
certificate thereto, and the destination of the draft or drafts, the name
of the payee or payees, with the post-office address, should be added.

‘When the survey is chargeable to ¢ Deposits by individuals for sur-
veying the public lands,” it should be so stated, and the deposit to
which the field work is chargeable should be listed by number and date
of certificate of deposit, with number of township and range for which
the deposit is made, and the amount of each certificate.

‘When the amount of an account is in excess of the liability of the
contract, a copy of office letter authorizing the excess must always .
accompany the account.

When stating an expense account for examination in the field or
oftice on surveys, the number of the contract under which the survey
was made, the name of the surveyor, with the number of township and
range examined, should be inserted in the account, accompanied by a
copy of letter of authorization, said account and vouchers to be fur-
nished in duplicate and to have the affidavit of the examiner as to the
correctness of the charges and the approval of the surveyor general
attached.

‘When surveys are continued and executed beyond the time limited
in the contract and the contract has expired, and there has been no
properly-granted extension of time thereto, the compensation of the
deputy surveyor for the lines of survey executed after the expiration
- of the contract will be reduced, and said lines completed at such rates
as the Commissioner of the General Land Office may in his judgment
determine to be proper, taking into consideration the value of the
work and the hmltatlons of the appropriation from which the account
must be paid.

The field notes of a U. 8. deputy surveyor, which are the data upon
which his surveying account is stated by the surveyor general, and
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subsequently adjusted by the Commissioner of the General Land Office,
should describe the surface, soil, ete., at the end of each mile or frac-
tional mile of survey, and should state the number of chains and links
which are ¢ mountainous,” ¢heavily timbered,” or covered with
“dense undergrowth,” using always the exact phraseology of the
appropriation act which establishes the rates for said lines of surveys.

By dense undergrowth is meant thick bushes, boughs, or other vege-
table growth of such height as to obstruct the use of the transit, and
require cutting away to obtain sights along line; also bushes, brush,
vines or other vegetation which is of such tangled and difficult charac-
ter as to seriously impede the work of chaining the line.

Connecting lines, showing closing distances to closing corners, will be
paid for at the minimum rate allowed in the contract for that class of
line which is run to the closing corner, unless otherwise speclally pro-
vided in the contract.

The practice of allowing deputies to retrace any and all lines which
they may deem necessary in connection with their work, and compen-
sating them therefor, has been discontinued. )

If it becomes necessary to retrace any of the exterior lines in order
to properly close their lines of survey it must be done at the deputy’s
own expepse as a legitimate contingent in executing the contract. If
it should be found to be absolutely necessary to resurvey and retrace
any portion of the exterior township lines, except such as are clearly
provided for in the article on pages 72, 73 and 74, the deputy should
report the facts immediately to the surveyor general and await further
instructions. The facts as reported to him will be promptly laid before
the Commissioner.of the General Land Office, specifying the number of
miles of retracement required, and, if such resurvey is authorized, the
deputy will be immediately notified. In no other case will any resur-
vey be paid for which is not spec1ﬁcally authorized by the Commis-
sioner.

PROCEDURE OF COUNTY AND PRIVATE SURVEYORS IN RESTORING
. LOST AND OBLITERATED CORNERS AND SUBDIVIDING SECTIONS.

The General Land Office assumes no control or direction over the
acts of local and county surveyors in the reestablishment of extinct
corners of original surveys. It follows the general rule that disputes,
arising from uncertain or erroneous location of original corners, are to
be settled by the proper local authorities or by amicable adjustment;
and to aid in this result it furnishes a circular pamphlet which is
merely advisory and explanatory of the principles which should pre-
vail in performing such duties.

Surveyors who have been United States deputies should bear in
mind that in their private capacity they must act under somewhat
different rules of law from those governing original surveys, and should
carefully distinguish between the provisions of the statute which guide
a Government deputy and those which apply to retracéement of lines
once surveyed. The failure to observe this distinction has been pro-
lific of erroneous work and injustice to land owners.

The circular on “ Restoration of lost and obliterated corners,” dated
March 13, 1883, and the circular on subdividing a section, dated June
2, 1887, are furmshed to applicants.
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Figures, Arabic, to be used in marking corners......... .. ... 22
Final oaths of assistants, formof .............. 63
Final oath of deputy surveyor, formof ................ . 63
Final oath of deputy, what officers may administer .......................... 64
Final oath required of deputy surveyor....................ccoeiveiiinnen. 11,14, 63
First rectangular survey in United States, ‘‘ Seven Ranges” ................. 5
Form of deputy surveyor’s bond and contract............coeeivaiiieaaia... 15, 16
Form of specimen field notes to be followed .......i.ccciieiiiiiiiaiiLs 66
Forms of preliminary and final oaths ......... ... ... ...l 62, 63
Fractional lots, method of computing areas of .......cceeeiitiiieiiiiannn. 68-70
Fractional lots, method of numbering............... ... 00 e eeaeeaaae 67
Fractional sections on N.and W., first law allowing ........c...ccoieiiaan. 7
Fractional sections, subdivision of ... ... .o i iiiiiiiiiii i, 12
Fragmentary subdivision of township .......... e eeeeeeeeeceeeanieanaeannaes
Fraudulent survey, prosecution for..........cccciiieeienieecacicerenccncans 11,14

G.
General descrigtion of lands 8urveyed.......cccuciiceeiiinecacectecacnaas 62
General Land Office, act creating office of Commissioner of.......... 7
General Land Office, act establishingin 1812....... 7
General Land Office, act reorganizing in 1836 8
General Land Office removed from Treasury to Interior Department.......... 8
Government surveys, outlines of system of ............ ... ... .i.ieeaal. 17-19
Guide meridians and standard parallels, how located andrun ................ 18, 52
Guide meridians, sectional ........ ... ... iiiiiiiiiiiiiiiiiiiiiiaieaaae., 38, 76

Guide meridians, specimen field notes of ., .y vy rregesecees [ cevererry 161—’168
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H.
Page.
Heavily timbered-1and to be noted, for higher rate permile.................. 61
Hiatuses and overlaps in public sarveys. ...........c.oooiiiiiiiiiiiiiaiann. 78-80
History of rectangular surveying in United States..........................0 5-8
Horizontal measurement required. ... ... ....c..eeoin it iiiiiiiiiiiiian.. 21
Hour angle method of observing Polaris, specimen field notes of........... 146, 158
Hour angle of Polaris, method of finding meridian by..................... 109-119
L
Im(i)assable obstacles, to be passed by offset ....... ... ... ... ... ... 22
Index diagrams to field notes ...l 140, 162, 170, 184
Initial points for surveys ..........ooooeeiiiiii i .. 50
Inspection and testing of instraments. ... ... .. .. . .. . .iiiiiiila... 19, 20
Inspection of field work by surveyor general or agent....................... 10
Instructions, first manual of, 1855. ... ... ... . .. iiiiiiiiiiiiiaannn.
Instructions to deputy surveyors, special................oiiiiiiiiiiiiiia.. 61, 65
Instruments to be tested and inspected. .....................oocoolii.ll0 19,20
Instruments required to be nsed in Buryeys...........ooo.eiiiiiaiiiaia... 19,20
Insuperable objects on line, and offsets .............. ... ... ... ..., 22
Insuperable obstacles on line, specimen field notes of ...................... 198, 203
Interfering closing corners, rules for constructing 27
Island, meanders and connection of ................
Islands, specimen field notes of triangulation to.. ..
Isogonic and magnetic meridian charts explained...................cccco..n.
L.
Lakes, meanderable ... ... ...t iiiiieiacciaaeaaaa, 57
Lakes, meanders of, specimen field notes of ............. .. .. .. ... ... ... 215-218
Lakea, specimen field notes of intersectionof...... ... ... .._..... 201, 202, 208-210
Land Office, General, act establishing... ... . ... oceiiiaiaiiiiat. 7
Land Office, Genersal, act reorganizing .......... e emasceeeeseeaceaea s
Land offices to receive plats of BUrVeys ... ... ccuieaaeiiiieiecnaaaannn
Lands fronting on waters, President may direct mode of survey ..............
Lands included, or not, in fragmentary surveys .............cccecccioioaaannn
Lands, quality of, to be shown in deputy’s returns ...........................
Latitude and longitude of stations of magnetic observations, table of
Latitade, length of a degree of, in chains, table of.. ..................
Latitude observations required to be fully noted..........cocce oo iiaot.n
Latitude observations, specimen field notes of................. 156, 174, 175, 176, etc.
Latitudes, departures, etc., of exteriors, specimen field notes of ............... 177
Laws and ordinances on surveying, citations from:
- Page. Page.
May 7,1784 ................ -eee b Apr.24,1820........coceaa...... 7
ﬁpr. 26,1785 «.veencuenncanannns 5 May 24,1824 ... ... .o.iiea... 7
8y 3,1785 ocveeiiaaaannann 5 May29,1830.......ccciiiiiannann 8
May 20,1785 ....ccveenennnn... 5 Apr.5,1832........ccceiiao.... 8
May 18,1796 ....ccceeenan...... 6 July4,1836........c..ooaoi... 8
May 10,1800 ......cceinanan.. 6 May 3,9849 .. ... iiiiaea..n. 8
Feb. 11,1805 ....ocevoeenuana. .. 7 May30,1862...ccmninnioiiin... 8
Apr.25,1812 ... ..oiiinan... 7
Letter of Commissioner antherizing Manual of 1894......... ... ... ........ 3
Leveling chain and plumbing pins ... ... ... i iiiiiiiiiii i 21
Limits for closing, and for length of lines ........ et tecennaenaan 59, 60, 66
Limits of error, in former township exteriors....... ... ... ... ... ... , 72
Line trees, how marked .... ... ... i iiiiiiaiiiiiiiiiieiiaaaeas 21
" Lines, four classes of .. .. ...l i ot iiaaiecceceeacaeciaceaaaaaean
Lines unchangeable after having been run, marked, and accepted ............ 7,12
Links of falling and minutes of are, table of...... .. ... ... coocceeeaai. .. 128
Live-oak and cedar lands reserved for navy .........cocioieiiiiniiaiaaaaann. 13
Local mean time, importance of accurate, for hour-angle work............... 116
Longitude and latitude of stations of magnetic observations ................ 96, 97
Lengitude, chains of length in one second of, table.......................... 135
Longitude, length of a degree of| in chains, table.................... 133,134
Lots, fractional, computation of areas of ......... . 68-70

Lots, fractional, method of numbering .............o..caio.o. deereceareaans 67
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Page.
Magnetic declination, annual change for each State......... . 98
Magnetic declination, correction table for daily mean........................ 100
Magnetic declination, daily changeof ........ ... ... ..o o il 98-100
Magnetic declination, discussion and statistics of.......... .. ... . ... 84-105
Magnetic declination, influence of sun spots on......... ... .. ...l 99
Magnetic declination to be noted inreturns ... ... . .. .. ... . . ...
Magnetic declination, specimen field notes of observations of ..
Magnetic meridians, explanation of chartsof................
Magnetic pole, supposed location of. ... ... ... ... . ... i.oiiii.....
Magnetic storms and disturbances.... ... .. ... ... il
Magnetic variation, annual, table showing...... .. ... ... ... . .i.iil..
Mannual of 1894, authorization of .. . ... ... ... .. L. iiiiiieiieaaaa.
Manual and special instructions to be part of surveying contract............ 8,9,12
Manual of surveying instructions first issued in 1855...... ... ... ... .. ... ... 8
Marking corners, tools for............ et eeeeeiceeeeeceteeceeaseaaeaaaas 22
Marking of bearing trees at corners
Marking of linesof survey .......................
Marshal, U. S., to protect surveyors in their work...
Materials for corner monuments to be durable ........ ... ... ... .. ...
Meanderable waters ....................... e e et eececaececeanaeaeaan.
Meander corner, special, specimen field notes of ...... .. ... .. ... ... ...
Meander corner, special, when required....... ... ..o i il
Meander corners, auxXiliary ... ...l iiiieiiiiiiiiaiiaaaaans
Meander corners defined. ... ... ... iiiiiiiiiiiciaiaaaaan
Meander corners, descriptionsof. ... .. .. . ... iiiiiiciiicaciacann.
Meander corners on standard parallel, specimen field notes of ... ._.._..... 152,153
Meander corners on unsafe ground to be witnessed. .... . ......._............ 44
Meander corners, specimen field notes of .......... 152, 153. 187, 201, 202, 208-210, 212
Meandering, method of ... ... ... . i 56-58
Meander line, proper position of .. ... ..o ..o iiliiiiiiiiciciiaaaas 57,58
Meander lines, specimen field notes of ... ... ... ... . .. ... ...l 212-218
Meanders and connections of islands ................. et emeeeceeaceaas 57,58
Meanders, connection of, with section lines -....... .. ... .. ... ... 56, 57
Meanders, limits of closing errorin ... . ... ... ... ... iiiiii.aoi.. 60
Meanders,what should be noted in ...._............... et aaae e 58, 59
Meridian, guide, specimen field notes of - ........ ... ...l 161-168
Meridian lines, how Tun. ... . . i iiiiiecceeanaaan 5

Meridiap, sectional guide
Meridian, true, methods of ascertaining. (See Observations, etc.)

Meridians, computing distances along . ... ... . ... ... ... . ...l 129
Meridians, convergency of, in township boundaries, tableof ....._........... 135
Meridians, method of computing convergency of....................... ... 135, 136
Meridians, principal, and base lines of surveys inStates...................... 81-84
Method of procedure in publicsurveys .... ... ...... .. .. .. ... ... ...i.... 17419
Mineral claims, connections of, with public surveys.......................... 74
Mineral lands to be included in public surveys .......... ... .. ............ 12
Mineral monuments, U. S., to be noted in field notes. ... .................... 59
Monuments. (See Corners.)
Mound of earth with deposit,’and stake in pit, description No.6 ............. 23-50
*Mounds and pits, form of ... _... L 23
Mounds, how located and described ... ... ... .. .. ..ii.iciiia... 48,49
Mounds of store, minimum size of (note) _......... ... ... ... .iaiiil.. 24
Mountainous land, noted for higher rate per mile......__.................... 61
N.
Notable objects in meandering .......ccocuommnenimimeeaiioiiiiiaiiaanas 58
North Star. (See Polaris.) )
Notable objects along lines of 8urvey.......ccooiieiiiiiiiiieaiiiirnannn.. 58, 59
Notes of surveys. (See Field notes.)
Numbering of fractional lots ... .. . ..o . i, 67
Numbering of sections ........ et e eeeeeeeeeeeeeacmieeceeeeeceeeeaeaaeaaan 6,19
Numbering of sections in earliest surveys ..........cocoieiioiiai ... 6
0. -
Oath, final, of deputy, and assistants,formof ........... ... ... ...

Oath, final, required of deputy surveyor ............................
Oath of allegiance required of deputy surveyors
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Oath, preliminary, of assistants, form of ...... ... ..o ..o 62,63

Oath, preliminary, of deputy surveyor, form of............ ... 14

Oaths, officers authorized to administer............ ... ... . ... .. ...l 64

Objections to survey of private claim,tobenoted.................. ... ... 222

Objects to be noted infield notes ........ . ... ... . . . ..iiiiiiiiiill.. 58, 59

Obliteration of old corners on resurvey, specimen field notes of .........._.. 179, 180

Observations at elongation of Polaris, method of .................. ... ... 105-107

Observations of Polaris at cunlmination, method shown ................. 105, 107-109

Observations of Polaris at elongation, specimeh field notes of .......... 142, 147, 150

Observations of Polaris by hour anglemethod......... ... ................ 109-119

Observations of Polaris, corrections of, for each month, table................. 104

Observations of Polaris, hour angle, specimen field notes of ................ 146, 158

Observations of Polaris for meridian .............. .. oo.oiiiiiil.. 102-117

Observations of Polaris required of deputies........ ... ... ........ ... ... 19

Observations, solar and stellar, elements to berecorded -...................... 20

Observations, solar, for latitude, specimen field notes of........ 156, 174, 175, 176, etc.

-Observations, solar, for meridian, specimen field notes of .... ... 156,174,175, 176, etc.
‘Observations, solar, specimen field notes of .................... 154, 172, 175, 176, etc.
-Observations, solar, verified at end of survey.... ... ... ... ... .......... 217
~Obstacles, impassable, to be passed by offset....... . ... . ... ... . ... 22
*Obstructing survey, penalty for ... ... ... ... L.l ieiiiiiiiiiiaanann. 13
«Offset in inches, per chain on curve of parallel, in Table ITT ................ 121, 123
<Offset line, specimen field notes of . ... ... ... .. ... ...l 198, 203
+Offget lines, how tobernn ... ... ... . . iiiiiiiiiiiiiiiaaes 22,136
+Offsets, in chains, from tangent to parallel, tableof ... ... ................ 127
+Offsets in feet, and azimuths of secant, table of _._.._ ... .... ... ... .. ... 121
+Offsets, in feet, from tangent to parallel, table of....................... ceeen- 126
+Offsets, surveying base and standard lines by............. ... . ... 120-128
+Old corners to be obliterated, in resurveys .......... ... . coiiiiiiiiiiiiaan.. 73
+Old surveys, retracement and resurvey of...... ... ... ... ... ... 71-74

+Open-sight needle compass not allowable
+Orientation of monuments ..............
+ Original field notes defined..._........
 Origin of system of rectangular surveys..

«Overlaps and hiatuses in public surveys ....... ... ... iiiiiiiiiiiiaiaaa
P.
“Parallel, correction of standard, specimen field notes of .................... 147,148
.Parallel run by secant method, specimen field notes of ..................... 142-149
Parallel run by solar method, specimen field notes of ...................... 154-158
:Parallel run by tangent method, specimen field notes of .................... 150-154
~Parallels, computation of distances upon ........ .. ... ... ... ... 130
sParallels, standard, how to be surveyed.... .. . 52,120-128
:Partial surveys within townships ... ... ... ... . ... .. eee.... 80,81
:Ping, tally,and theiruse ........ ... o i iiiiiiiiiiiiiaia 20, 21
»Pits and mounds, formof. ... ... L. i 28
. Pits at interfering and closing corners, when to be omitted................... 27
: Plat of township, requirements of.... ... ... .. ... . ... .. .. .. .:....... 66-68
: Plats of surveys to be transmitted to land offices. ............. ... .. ... 10
+ Polaris, ascertaining true meridian by culmination of ...... .. . ....... .. 107-109
i Polaris, ascertaining true meridian by elongation of............. ... ... 105-107
. Polaris, ascertaining true meridian by hour angleof...... ... ... .......... 109-119
iPolaris, azimuths of, at elongation, tables of .. _._... . ... ... ........ ... 103, 104
iPolaris, azimuths of, for any hour, tableof ....... ... .. ... ... ... ... 118,119
{Polaris observations at elongation, specimen field notesof ............. 142, 147, 150
:Polairs observations by hour angle method, specimen field notes of........ 146, 158
iPolaris observations by star Zeta or Delta, at culmination..........._. 105, 107-109
iPolaris observations, corregtions of for each month, table.................... 104
iPolaris observations required ............. ... ... .. 19 -
Polaris, times of culmination and elongation, table of.......... .. ... .. ... 102
Polaris, times of upper culmination.of, tableof...... ... ... . ... ... . .. 113
[Pole, magnetic, supposed location ,of ... ...oco it iiii i,
Pogition of elosing corners ................ S 27
Post corners, descriptions.of, Nos. 4 and 5. ... ... ...l 23-50
Posts, monnds, and pits, minimum size of. ... ... .. .. .. ... ....o..... 45, 46, 50
President may direct non-rectangular surveys on water fronts................ 8,12
President may transfer land officers’ duties to syrveyor general .......c...... 11

Prices payable for surveys, how established ....... PO eeseeieeeasecenennaes 12
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. Page.
Principal meridians and base lines of all public surveys.........cc.coenaaa.. 81-84
Principal meridians, how toberun......ooceeii i 51
Private and local surveyors, advice to. ........ ... il PO, 224
Private land elaims confirmed, to be surveyed .........ccceeeiimanaana... 10,13
Private land claims, rules far survey of ....... ..o iiiiiiiiinai i, 221, 222
Private land claim, specimen field notes of intersection of.................. 190, 205
Prosecution of deputy for erroneous or fraudulent survey .................... 11,14
Protection of surveyors, act providing for ......... P - 8,13
Public land laws, codifieation of ........coieiiiiiiiiiiiiiii it 9
Q.
Quarter-quarter sections, aet providing for ......... ... il 8
Quarter-section corners, at what point to be established .....................
Quarter-section corners, deseriptions of ... ool il iiii i, 4042
Quarter sections, first law providing for survey of ....... .. ... ... il 7
Quarter sections, when held to be surveyed .......coceeeveviiniiioennnnnn.. 80
R.
Railroad track, specimen notes of interseetion of.....................co.... 204, 209
Railroads to repay eost of survey of theirlands ........... .. ... ..oo.... 12
Rancho boundary, specimen field notes of intersection of................... 190, 191
Random and corrected section lines ... b4,55,128, 129
Random and corrected township lines ..............cooieiiiiii i, 52, 53
Random lines, not to be marked like true....................coo. [ 22
Random lines, rule for correction of course of ....... .. ..........ooiaals 128,129
Random lines, table for correction of ... ... .. .. ... . .iiiiiiiiiaiaia... 128
Random section lines, at what coursetoberun.............c.ooiiaiiiia... 54
Rates of compensation for surveys, how established.......................... 12
Record inclosed in vial, as deposit at cotmer... ..........cccoiiiiiiiiiiiean. 46
Records of survey, accessible under State custody ........................... 9,10
Rectangular surveying, law prescribing method of....... ..., 11
Rectangular surveying, outlines of system of ....... ... ... oo il 17-19
Rectangular surveying, previous legislation adoptinf.' ...................... 5-9
Rectangular system, departure from, on water-front Jands.................... 8,12
Regulations for surveys, Commissioner authorized to make ............. e 9,10
Removal of deputy for misconduet.......... ...l 10,14
Reservation of live-oak and cedar timber lands .......... e N
Reservations, descriptions of cornerson .................
Residence of surveyor general to be in his district
Restoration of corners, specimen field notes of ... ....... .. .............. 179-182
Restoration of lost and obliterated corners, circular pamphlet on............. 224
Resurvey of exterior lines, specimen field notes of . .... ettt aaaas 179-182
Resurvey of former 1ines. .. ... oot iioeiniaiact i e eeecceeaaacecanncennn 71-74
Retracement of former lines........cooeoooi il il R 71-74
Retracement of former lines, when required without compensation........... 224
Retracement, unnecessary, prohibited ......... e eeaceaeeeaereaaeeaaen ieee 224
Rivers and streams, meanderable...... . ... .o iiiiiiiiaiiiiiiieaiaeaann 56
Road, point for corner falling in.... ... .. ... i il 48, 198, 209
Rock in place marked for corner, specimen field notesof .......... eeenenas 146, 164
Rock in place or boulder to be marked for corner ........... e eeeeeaaaaaan 4
Rales for correction of course of random lines .....ceeoeoiiieiaiiaia, 128,129
Rules for survey of private land elaims...... ... .. ... . il 221
8.
Secant and tangent methods applied to exteriors.......c.caeveeeaeiiia.. 127,128
Secant, azimuths of, and offsets in feet ....... . ... ... ... .iiii.i... 121
Secant method of running parallels, specimen field notes of................ 142-149
Secant method of surveying parallels. ... . ... ... ..ol 120-124
Section and township, first nse of the terms instatute ....................... 5
Secretary of Interior to control General Land Office .........c.coieiaeanaa. 8
Sectional rorrection linedefined........ ..o il 76
Sectional guide meridian defined ...... ... .. .l 76
Sectional guide meridian, marking of corners on (note)...................... 38
Section corners, closing, descriptions of ... .. ... . . .li.o.iiiei... 34,35
Section corners common to four sections, descriptiéns of ... ... .............. 35-37

Section corners common to two sections, descriptions of .......ccceeecaeena.. 37-39
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Section corners referring to one section only, descriptionsof ............. eee. 39,40
Section corners, standard, descriptions of .......cccciiiiiiiiiiiiii i, 3
Section lines, correction for convergency of,table .. .....ccceeeeeanai.oL
Section lines, how run ..... . .. i iiiiiiiiiiiticiiieececaaaaan 53
Section lines, specimen field notes of ... . ... ... .. i.iiciiiiiiiiienn
Sections, subdivision of, first law providing rules for.........................
Sections, subdivision of, into sixteenths, act groviding for
Sections, subdivision of whole and fractional...................... ...
Secular magnetic variation, tables showing
Secular variation of magnetic needle.................. IR .
Settlers may deposit money for survey of lands ....... ... ... ... .........
Settlers to be noted in private claim surveys... ... .. ... ... ... i....
¢‘Seven ranges” in Ohio, first townships surveyed .............. .. .........
Solar compass or transit required in public surveys .......... ... ........... 9
Solar compass tested by Polaris, specimen field notesof ........... 154, 168, 172, etc.
Solar method of surveying parallels, specimen field notes of ............... 154-158
Solar observations, specimen field notes of .................... 154, 172, 175, 176, ete.
Special examiners of surveys, compensation of..... ... ... ... ... ... ... 10,11
Special examiners of surveys may be appointed ...... ... ... ..ol 10,11
Special instructions and Manual, to be part of contract ..................... 8,9,12
Special instructions to deputies ....... ..o il 61,65
Special meander corner, when required ......... ... ... ... . iii..iii... 44,57
Special meander corner, specimen field notes of .. ......... ... ... 201, 202
Specimen field notes, forms to be followed ...........ccoiiiiiiiiiieaiaiaann 66
Specimen field notes of:
Auxiliary meander corner........
Boulder marked for corner....... .
Correction of standard parallel .......... ... ... ........... eeeen e
Closing corners on grant lines .. ........c.c.cceevueenennanannnn. PO
Desert land claim intersection ......... ... .. .. i.oiiiiiiii..-. y
Discharge of assistant ........ ... ... . i.iiiiiiiiiiiaiaoan.. 149
Double chaining. ..o eeeene it it i e e
Guide meridian ... ... .ol iccieaiiiacaeaenn
Index diagrams. ... ... ... .. ol iiiiiiiiiiiiieicaiaa
Intersection of city or village........ ..ol iiiiiiiiiiiiiii,
Intersection of impassable obstacles .................. . ...l 198, 203
Intersection of rancho boundary ......... e e et eeeceeececeeeeaaaas 190
Intersection of railroad track ...._ ... . ... .. .. ...l ... 204, 208, 209
Intersection of road, deposit at point for cornerat............ ... 198,209, 210
Islands, and connections to section lines....................... 211, 212, 217, 218
Latitu«ie observations................... wee.... 156,174,175, 176, etc.
Magnetic declination... .. ... . ... ... ... 142, 150, 154, 164, 172, 186
Meander COrners. ......coceuneocacicnccnnannn. 152, 153, 187, 201, 202, 208-210, 212
Meander lines.............ciiiiiiiiiiiiiiananaans ecececeanceneaeaane 212-218
Obliteration of old corners.................... et eeeeeceeceeeeaanann 179, 180
Offset ines ... ... oot iieeiacceeeccecceaaacaanaan 198, 203
Private land claims, intersections of ... ... ... .oiiiiiiaea... 190, 205
Random line to cornerin sight....... ... ... .. ...l 203, 206
Restoration of old corners. . ....... .. ... ittt aaa e 179-182
Resurvey of incorrect lines.... ... ... ..o iliiiiiaaen 179-181
Retracement of old 1ines...........cocieeeimiiiiiiiaiiiiiiiiiieaannn 179-182
Rock or boulder marked for corner. .........coceeiiiieacannnn..
Secant method of CUrves. ... ... ...cciiiieiiiiiiiiiiaaaranaeaannnnn.
Solar observations. ... .. ... ... iiiiiaiiiciieiciiciiaaaaan-
Solar method of running parallels.............coceeieiiiaioiiiiiann.
Special meander corners .............
Stake in pit with monnd and deposit.
Standard parallel...................
Subdivision or section lines.... ... ... ... .o iiiiiiiiiiiiaia..
Tanfent method of running parallels..............ceooiiieiiiaaan....
Table of latitudes and- departures of exteriors............ceceececennnnn. 177
Township exterior boundaries. ... ........cveeevececennoeroennacanan-- 169-182
Triangulations ..... . .. o .. i i iiiiiiiiiieciaaaan. 144, 188, 192, 211, 212
Village or city objects on line .........coc..ioiiieocainaiiiianaanna.. 209, 2
Witness COTNMOTB .. uun v ae e e e ecceaeacanenccaneaannan 198, 208, 209, 210
2173 I 1 1) o) R 42
Standard chain to be kept by deputy surveyor..............cc.ceiinnnnannn.. 20
Standard lines to be surveyed by offsets.........ccouuececieaaaecaecancnn. 120-127
8tandard parallels and gnide meridians, how located. . ........cccceeueeannnn. 18
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Standard parallels, howW Tun ... .. oottt iiiiiatciiienaann
Standard parallel, specimen field notes of correction of

Standard parallel, specimen field notesof................ ... ...

Standard quarter-section corners, descriptions of

Standard section corners, descriptions of......

Standard township corners, descriptions of ....... .. ... .. . ii.iioiiiiiaol
Star observations for meridian. éSee Polaris.)

. State custody of surveying records...... ... .c..c.eoiiiiiiaiiiiiiiiii, 9
Statutes of United States, citationsfrom.... .... .. ... o ioiiiiiiiiiiiis 5-14
Stone corners, descriptions of, Nos.1,2,and 3....... ... iiiiiiiiiiiiiiinaas 23-50
Stone corners, required 8ize of ... ... ... o iiiiiiiiiiiiiiiiiiiiiiiians 49
Stone mounds, minimum 8ize of (MOte) . ... cceu it acie i ia e 24
Streams, meanderable .. .. ... il iiiiiiccaceacaaaann 56
Subdividing, method of ...... ... ... i il it iiiiiiiiiiaiaaaan. cee.. 53-56
Subdivision lines, specimen field notes of ............ ... ..ol
Subdivision of sections by local BUrveyors.......oceoiiiiiiiiiieiiiaiacanannn
Subdivision of sections into sixteenths, etc.............. e tcecmeaccaeanen
Subdivision of sections, first act providing rules for ...................o.oo..
Subdivision of sections, numbering of fractional lots in
Suit on bond of deputy surveyor, how brought..................

Sun spots, influence of, on magnetic needle..................
Sureties on bond and contract, affidavits of ...... e
Survey, erroneous or frandulent, prosecution for ...... . ... . ... .. .........
Survey, new, method of extending from old.................cciiiiiaiiiaa..
Survey of public lands, on deposit of money by settlers
Survey, penalty for obstruction of... ... ... .. i .. iii.iiiiiiiieiaiiaa.-
Surveying accounts, rules for preparing
Surveying contract and bond, form of. ... ... ... . ... ..o iiiiiiiiioi... 15,16
Surveying contract, to include general and special instructions............... 9
Suarveying, details of rectangular system of..._..... ... ... .. ... iii.o.... 17-19
Surveying districts enumerated ...... ... ... iiiiiiiiiiiiiiiiiiiiiii, 9
Surveying, history of legislation for ......... ... ... .. il 5-9
Surveying instructions, first manual of ... .. ... .. .. ... .ol 8
Surveying, instruments to be used in ... ... . ii.iiLioiiiii.o.
Surveying, law prescribing rectangular system of ...... ... ... ... ...
Surveying records to be accessible in State custody
Surveyor, bond of deputy....................... ..
Surveyors, deputy, apgointment and removal of..
Surveyors, private and local, adviee to. ... ... ... . ... . .ol
Surveyors, protection of, by U.S.marshal.... ... .. ... ... .. ... . ........
Surveyor general, duties of... ... .. ... .. iiiiiiiiiiiieiiiaiiiaa
Surveyor general, first law creating office of ... ... .. ... . ... ...l
Surveyor general, official bond of ... . ... ... ... i.iiiiiiiiii....
Surveyor general or agent to inspect field work........ .. ..ol
Surveyor general’s oftice, when to be discontinued -............... ...,
Surveyors general, how appointed ........ . . ... ioiiiiiiiiiiiiaiiaann.
Surveyors general, term of office of.... ... .. . ... .. . i il
Swamp, impassable, specimen field notes of intersection of ......._.......... 198, 203
System of rectangular surveying, acts prescribing ....................oo.... 5-1%
T.
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.. 96,97
118, 119
103, 104-
.. 125
.. 121
.- 13
-. b4
.. 100
.. 104
.. 128
1al
.. 96,97
131,132
133,134
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Tables for the use of surveyors—Continued. Page.
Secular variation of needle—eastern group of stations, Table B .......... 88-91
middle group of stations, Table C........... 92-94

western group of stations, Table D......._.. 95

Times of culmination and elongation of Polaris, Table H ................ 102

Times of upper culmination of Polaris, Table I
Tablets used in the field by deputies ..................
Tabular statement of exteriors required ........ ... .. ... .o ..l
Tabular statement of exteriors, specimen field notesof....................... 177

Tally pins described .................. et eeeceiemeecieeeete e 20
Tangent and secant methods applied to exteriors ........... ... ... ....... 127, 128
Tangent method of running curves, specimen tfield notes of ................ 150-154
Tangent method of surveying parai]els .................................... 124-127
Tangent to the parallel, azimuths of, table......_ ........... ... e 125

Term of office of surveyor general. ........ ... .ioiiiiiiiiiiiiii ..
Test of solar compass by Polaris, specimen field notes of ......
Tidewater shores, place for meander line along...................co.o....
Timbered land, to be noted, for higher rate per mile

Time, astronomical ....... ... .. ... ... .. ... et eeeteeeeeeeeeneeeeeaaas 109, 110
Topography, rough diagram of, to be returned........... $ e reeeieeiieeaaa.

Township and section, first use of terms in statutes.......................... 5
Township boundaries, specimen field notesof........ .. ... ... ... ... ... 169-182
Towmnship boundaries, traverse of, specimen field notes of .................... 177
Township closing corners, descriptionsof.... ... .. ... . . . . .ii.... 25-27
Township corners common to four townships, descriptionsof ................ 28,29
Township eorners common to two townships, descriptionsof......_......... 29-31
Township corners referring to only one township, descriptionsof ............ 31,32
Township diagram of topography required with field notes .................. 61
Township exteriors,how toe berun .. ... .. ... . .. . ... 52, 53
Township exterjors, limits of closing errorin.. .. .. ... .. . ... ... ... 59, 66, 72

Township exteriors, requirements of diagramof ...... .. ......_..._..
Township exteriors, survey by secant and tangent methods
Township exteriors, tabular statement or traverseof .......................
Township exteriors, traverse or table of, specimen tield notes of
Township plats, requnirements of. .. ... ... . . ...
Township standard corners, descriptions of
Transcripts and field notes, abbreviations allowed in ..
Transcripts of field notes, how prepared..... ... ... .. .ocooiiiii oo

Transit or solar compass required in surveys. ... ... ... ... ... ........ 9
Traverse or tabular statement of exteriors.._... ... . .. ... .. .. ... 61,129, 177

Treasury Department, act establishing General Land Office under........._.. 7
Treasury Department, act removing General Land Office from ............... 8
Tree corners, descriptions of, Nos.7Tand 8.. ... .. . .. ... oo 23-60
Trees, blazing of, along line. . ... ... . . .. . iiiiiiieii.... 21
Trees, bearing, location and marking of ...... ... . .. .. ... ......... 24, 49,50
Trial or random lines. See Random lines.

Triangles, required proportions of sides of ...... ... ... .. .. ... ... ...... 136
Triangulation, diagram of, required in original field notes................... 152
Triangulations, examples of computation of. ... ... . ... ... ... ........ 136
Triangulations, how performed -...... ... ... . ... ... ... .....i........ 61,136
Triangulations to be fully recorded innotes ....... ... ... ... ... .. ..... 57,61
Triangulations, or traverse, to pass obstacles_...............................
Triangulations, specimen field notes of .................... 144, 165, 188, 192, 211, 212
True meridian, observation of Polaris for...... ... . .. ... .. ... ... .... 105-119
True meridian, principal and guide meridians and range lines to follow...... 51,52

U.
Undergrowth, dense, defined........... . ..ol iiiiiiiiiiiiiaiaaaa, 224
Undergrowth, dense, to be noted for higher rate permile ... ..__............ 61
Ursa Major, diagram of constellation...... ... ... .. . ... .. ...... I, 108
V.

Variation, amount of annual magnetic, table showing...................
Variatior, magnetie, when to be noted ..............

Variation, secular, of magnetic needle ..... e escaeciccccaacaeaanaeeaann 87,88
Variation, secular, tables showing ......... ... . ... .. o ii....io... 88-98
Verifying results of solar work........ ... oo iiiiaiii i 117,217
Village or city, specimen field notes of intersections..............cco.oo... 209, 210
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w P‘i
‘Watch time, accuracy required for hour-angle observations..................
‘Water-front lands surveyable by non-rectangular method.................... 8,
‘Waters, meanderable. .. ... ...... e iiue it it i iteiieeate i e, 56,
‘Witness corners, rules for establishing ...... . 44, 47,48,
‘Witness corners, specimen field notesof ........... ... .. ... ... 198, 203, 209,
Witness points, specimen tield notes of . e v meteeeeeeee e 198,
Witness points, when to be established ........ RN 2:

. Z.
{

Zeta Ursa Majoris, method of obtaining true meridian by.................. 107 |
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