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DEPARTMENT OF THE INTERIOR,
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Washington, D. C., Januvary 1, 1902.
(GENTLEMEN:

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

Alldirections in conflict with these instructions are hereby abrogated.

In all official communications, this edition will be known and referred
to as the Manual of 1902.

Very respectfully,
BINGER HERMANN,
Comanissioner.
To SURVEYORS GENERAL OF THE UNITED STATES.




MANUAL OF SURVEYING INSTRUCTIONS.

HISTORY OF LEGISLATION FOR SURVEYS,

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

Hon. Tuos. JEFrERrsoN, Chairman ... __ _.._ .. Virginia.

Hon. Heen Winniamsox ... ... .. ... . North Carolina.
Hon. Davip HowerLL ... . ... __ ... ... Rhode Island.
Hon. EuBripGE GERRY . _ . ... ... ... Massachusetts,
Hon. JacoB READ .. . . ... South Carolina.

On the Tth of May, 1784, this committee reported **An ordinance for
ascertaining the mode of locating and dizposing of lands in the western
territory, and for other purposes therein mentioned.” This ordinance
required the public lands to he divided into **hundreds” of ten geo-
graphical miles square, and those again to he subdivided into lots of
one mile square each, to be numbered from 1 to 100, commencing
in the northwestern corner, and continuing from west to east and
from east to west consecutively. This ordinance was considered,
debated, and amended, and reported to Congress 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 from1to49. ¥ ¥ *  And these sections shall be sub-
divided into lots of 320 acres.” This is the first record of the use of
the terms “‘township™ and *‘section.”

2. May 3, 1785, on motion of Hon. William Grayson, of Virginia,
seconded by Hon. James Monroe, of Virginia, the section respecting
the extent of townships was amended by striking out the words ‘‘seven
miles square” and substituting the words *‘six miles square.” The
records of these early sessions of Congress are not very full or com-
plete; but it does not seem to have occurred to the members until the
6th of May, 1785, that a township six miles square could not contain
49 sections of 1 mile square. At that date a motion to amend wasg
made, which provided, among other changes, that a township should
contain 36 sections; and the amendment was lost. The ordinance as
finally passed, however, on the 20th of May, 1785, provided for town-
ships 6 miles square, containing 36 sections of 1 mile square. The
first public surveys were made under this ordinance. The townships,
6 miles square, were laid out in ranges, extending northward from
the Ohio River, the townships being numbered from south to north,
and the ranges from east to west. The region embraced by the
surveys under this law forms a part of the present State of Ohio, and
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6 TNSTRUCTIONS FOR SUTRVEY OF PUBLIC LANDS,

i< usnally steled © The Seven Ranges.™  In these initial survers only
the exterior lines of the tow n~h!p~ were survey ed, but the plats were
marked by subdivizions into sections of T mile squave and mile corners
wore established on the tow nship lines,  The seetions were numbered
from 1 to 36, cammeneing with No. T in the zoutheast corner of the
township, and running from south to north in each tier to No, 34
in the northwest carner of the township, as shown in the followine
dingram:

A6 B0 20 18 12 6

The survevs were made under the divection of the Geographer of the
T"nifr‘d States,

The aet of Congress approved Maxy 18,1796 provided foy the
apj mmtmnnt of a survevor general. and directed the survey of the
lands northwes t of the Ohio River. and ahove the mouth of the Ken-
tucky River. “in which the fitles of the Indian fribes have heen
extingnished.™  Under this Iaw one half of the townships surveyed
were subdivided into seections ** by vunning through the same. each
way, parallel lines at the end of overy two miles, and by making a
corner on each of said lines at the end of every mile,” and it farther
provided that * the sectjions shall be numbered, vespectively, hegin-
ning with the number one in the northeast section and proeceding
west and east alternately, throngh the township, with progressive
numbers till the thirts-sixth he unﬂp]ﬁtudf‘ Thiv method of num-
hering secetions, ax xhown by the follnwing dingrnm, i< <till in nse:

i

L
o

10 9200021 122 25 94!

800020 1 og | 2T 24 25

2182 133 | a4 33w

4. The act of Congress approved Mav 10, 1&()0 required the “town-
ships west of the ‘\Inckmmnn which ° * are directed to he
sold in quarter townships, to he subdivided into half sections of three
hundred and twenty acres each, as nearly az may be, by running
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paralle] lines throngh the same from east to west, and from south to
novth, at the distance of one mile from each other. and marking eor-
ners, at the distance of each half mile, on the lines running from east
to west, and at the distance of each mile on those ranning from south
tonorth. * * *  And the interior lines of fown&hmx intersected
by the Muskingum, and of all the fOWH\hIP\ Iving east of that river,

schich have not heen heretofore actuall v 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 see-
tions shall exceed., or shall not extend, six miles, the excess or defi-
cieney ghall be speeially noted. and added to or deducted from the
wastern and northern ranges of seetions or half sections in such town-
ships, arcording as the error max he in running the Tines from east to
wast or from south to north.”

5. Theact of Congressapproved Fobruary 11, 1805, directs the suhdi-
vision of the publie lands into quarter sections, and provides that all
the corners marked in the public surveys shall he mhMde as the
pr opm corners of sections, or subdivigions of see tiong, which they were
intended to designate, and that corners of half 'md mquarter sections not
marked shall he ph( ed, s nearly as possible. “equidistant from those
two corners which xtfmd on the same line.’ Iln\ act fuarther provides
that ““The houndary lines actnally nm and marked * * * <shallbe
established as the proper boundary lines of the sections or cubdivisions
for which they were intended: and the length of such lines as returned
hy ¥ * the survevors ¥ % ghall be held and considered as
the true length thereof, and the hmm(hlv lines which shall not have
heen 'u,tuqH} run and marked as aforesaid shall be aseertained by run.
ning straight lines from the established corners to the opposite corre-
sponding corners: hut in those portions of the fractional townships,
where no such opposite or (m!mpnndmn corners have been or can he
fixed. the said boundary lines shall be ascertained by running tfrom the
established corners duc north and south or cast and west lines, as the
case may be, to the > % # external houndary of such fractional
township.”

The act of Congress approved April 25, 1812, provided ““That
there shall be extablished in the Department of the Treasury an office to
he denominated the General Land Office. the chief oflicer of which shall
be ealled the Commissioner of the General Land Office, whose duty it
shall he, under the direction of the head of the Department, to super-
intend, exccute. and perform all snch acts and things touching or
respecting the public lfmds of the United States, and other lands
patented or granted by the United States. as have heretofore heen
directed by law to be done or performed in the nffice of the Secretary
of State, of the Secretary qn(yROgistm' of the Treasury, and of the
Seeretary of War, or which shall hereafter by law he assigned to the
said office.”

7. The act of Congress approved April 24, 1820, provides for the
sale of public lands in half-quarter sections, and requires that ¢
every case of the division of a quarter section the line for the dl\'lemn
thereof shall run north and south * * * and frdctional sections,
containing 160 acres and upward, shall, in like manner, as nearly as
practicable, be subdivided into half- qumter sections, under such rules
and regulations as may he preser !herl by the Secretary of the Treasury;
but, fractional sections containing less than 160 acres shall not he
divided.”
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8. The act of Congress approved May 24, 1824, provides “That
whenever, in the opinion of the President of the United States, a
departure from the ordinary mode of snrveving land on any river,
lake, bavou, or water eourse wonld promote the public interest, he
mav direct the curveyor gpeneral in whose distriet such land i= situated,
and where the change is intended fo he made, inder such 1nles and
regulations as the Iresident may preseribe, to canse the Tands thus
sifuated to he surveved in tracte of two acres in width, fronfing on
anv river, bavou, lake, ov water course, and running hack the depth
of Torty acres,”

9. The actof Congress approved May 20, 1830 (secs. 2412, 2433, R.
8.), provides forthe fine and imprisonment of any person ohstructing
the surver of the public lands, and for the protection of surveyors, in
the discharge of their official duties, by the United Sfates marshal. with
ciifficient foree, whenever necessary.,

10. The act of Congress approved April 5, 1832, divected the sub-
divigion of the publiclands into quarter quartersy that in every ease of
the divizion of a half-quarter section the dividing line should run east
and west: add that fractional =eetions chould he snbdivided nnder
rules and Yogulations preseribed by the Secretary of the Treasury.
Under the latter provision the Seeretary divected that fractional see-
{ions contiining less than 160 acres, or the rvesiduary portion of a
fractional section, after the subdivision into ag many quarter-quarter
sections as it is susceptihle of, may he subdivided into lots, each con-
tiining the quantity of a quarter-quarter section, as nearly as practi-
cuble. by g0 laving down the line of subdivision that they s<hall he 20
chains wide, which distances are to he marked on the plat of subdivi-
sion. as are alen the areas of the gquarter-quartere and residnary
fractions.

The Iact fwve acts ahove mentioned provided that the corners and eon-
tents of hulf-gquarter and quarter-quarter sections ghould he ﬂf(.‘(‘l'fil]m‘d,
as ner 1y as possible. in the manner and on the principles divected and
prescribed in the act of Congress approved February 11, 1805,

11. The act of Congress approved July 4. 1834, provided for the
reorganization of the General Land Oftice, and that the executive duties
of said office “shall he subject to the supervision and control of the
Conmissioner of the General Land Offies under the divection of the
Pregident of the United Statee.”™  The repealing clauseis, ““That such
provisions of the act of the twentyv-fifth of April. in the year one
thonsand eight hundred and twelve, entitled ‘An act for the o:\'t:lhhsh:
ment of a General Land Office in the Department of the Treasury,
and of a1l acts amendatory thereof, as are Inconsistent with the provi-
sions of this act, be, and the game are herehy, vepealed.”

From the wording of thiz act it wonld appear that the control of the
(eneral Tand Office was removed from the Treasury Department, and
that the Commissioner veported dirvectly to the President; but, as a
matter of fact. the Secretary of the Treasury still had supervisory
control, for the act of Congress approved March 3, 1849, by which
the Department of the Intervior was established, pro.\‘x(l(?d. “ That the
Socretary of the Interior shall perform all the duties in relation to
the General Land Office, of supervision and appeal, now discharged
by the Qecretary of the Treasury * % %7 Dy thigact the General
Tiand Office was transferred to the Department of the Interior, where
it still remains,
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12. Tn 1855 a manual of instructions to survevors general was pre-

ared, under the direction of the Commissinner of the General Land
Mice. by John M. Moore, then principal clerk of surveys, and the
act of Congress approved May 30, 1862 (sec. 2300, R. 8.), provided
“That the printed manunal of instructions relating to the publicsnrvers,
prepared at the General Land Office, and hearving the date Febrnary
twenty-gecond, ecighteen hundred and fifty-five, the instruetions of the
Commissioner of the (General Land Office. and the special instructions
of the surveyor general, when not in eonflict with said printed manual
or the instructions of said Commissioner, ¢hall he taken and deemed
to he a part of every contract for surveving the publie lands of the
United States.”

13. The instruetions contained in thiz volnme are issuned under the
authority given in the clanse in caid act providing that ** The instrie-
tions of the Commissioner of the (zeneral TLand Office * * % <hall
he taken and deemed to be a part of every contract for surveving the
public Jands of the United States.” o

14, The following comprizes so much of the genaral laws relating to
the survey of the public domain as it is deemed necessary fo incor-
porate in this volume, reference heing made by chapter and seetion to
the codifieation of the Public Land Lass, prepared pursuant to acts of
Congress approved March 3, 1379, and June-16, 1880, and hy seetion
number fo the Revised Statutes of the United States,

EXTRTING TLAND LAWS —CITAPTER TWO,
THE GENERAL LAND OFFICE.

Suel 32, The Commissinner of the General Land Office chall perform, nnder the
direction of the Seeretary of the Interior, all executive dutieg
appertaining to the snrveving and eale of the public lands of the
Tnited Riates, or in anvwise respeeting snieh public lands: and, alen, such as relate
to private claims of lands, and the jesning of patents for all grante of land nnder the
anthority of the Government., (R, &, 453.)

Sge, 35, AN returng relative to the publie lands shall he made to the Commissioner

of the General Land Office; and he shall have power to audit and
Returns and acconnts . . f
relative to lands. settle all pnblic aceonnts relative to the public lands; and npon
the settlement of any sneh accounts he shall certify the halance,

and transmit the acconunt with the vonchers and certificate to the Firet Camptrolier
of the Treasury for his examination and decigion thereon. (R. 8., 456.)

Sie. 38, Upon the diseontinuance of any surveving district the anthority, powers,
Cammissioner to per.and duties in relation to the survey, resurvey, or subdivizion of
form dutles of envveyer-Jands therein, and all matters and things canneeted therewith, ag
general. otr. previonsly exerciced by the snrvevor-general, ehall he vested in
and devolved npon the Commissinner of the General Land Office; and dennty sur-
vevors or other agents under his direction shall have free access to any fieil-notes
maps, records, and other papers turned over to the anthorities of any State, puren-
ant to law, for the purpoee of making copies thereof, without charge of any kind.
(R. &, 2219, 2220.)

Approval of sarveyine  <EC. 45, The Commissioner shall approve all contracts for the
contracts. survev of the public Jands. (R, &) 9308.)

Cammisstoner's tnstrue. SE. 46, Theinstructiongicsued by the Commissioner of the Gen-
{ons deemed partof «oi- oral Land Office not in conflict with Jaw shall e deemed part of

) every contract for surveving the publie lands.  (R. 8., 2309}

Sgc. 61. The Commissioner, under the direction of the Secretary of the Interior,
Power of Commissioner 19 autharized to enforce and carry into exeention every part of the
to make regnlatinne. publiclandlaws not otherwize epecinlly provided for, (RS, 2478)

Turties of Cammissinner,
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CHAYTER THREE,
SURVEYS AND SURVEYORS.

Spe. 77, There shall be appointed by the Fresident, by and with the adviee and
consent of the Senate, a survevar-general for the States and Terri-
Surveyorseenersl o fpiee horein named, emhracing, respectively, one snrveving djs-
and where appomted. trict, namelv: Louisiana, Florida, Alinnesnta, Kansas, (‘.aﬁfornm.
Nevada, Oregon, Nebraska and Towa, Dakata, Colorada, New Mexica, Idaho, Wash-
ington, Mantana, Utah, Wyoeming, Arizona. (R.&. 2207 )
Spe. 83 Fvorv surveynr-general, while in the discharge of the
Residence of snrvevor duties of his nffice, shall reside in the district for which he iz ap-
momerel. pointed.  (R. &, 2214.) ) )
Spe. &4, Fvery survevor-general shall, hefore entering on the dnties of his office,
v © execnte and deliver to the Secretary of the Interior a bond, with
Rond af saeveyarent gnnd and sufficient seenrity, for the penal sum of thirty thousand
e dollars, conditinned for the faithinl dighnrsement, aceording to
Jaw, of all public money placed in his hands, and {or the faithfnl performance of the
Anties of his office; and the President has diseretionary anthority to require a new
hond and additional security, under the direction of the Secretary nf the Inferior,
far the lawind dishursement of public moneys. (R, 8., 2215, 2218} o
Spc. 85, The commission of each survevar-general shall cease and expire in four
vears from the date thereof, unless snoner v cated hy death, resig-
hation, or remnval from office. (RS, 221 B )
Sge. 84, Every survevor-general, exaept where the President sees canse otherwise
to determine, is

Thatpatinon of offiep,

authorized tn enntinie in the uninterrapted dis-
Contimnnnce of duties olyarge of his regnlar official duties after the day of expiration of
e i ™™ i commission and nntil a new eommission i issued to him for
the same office, or until the day when a snecessor enfers upon the
Aduties of snch office; and the existing nfficial hond nf any officer so acting chall be
deemed gond and snfficient and in foree until the date of the approval of the new
hand ta he given by him, if recammissioned, or otherwise, for H)o m’]r!thmi 31:1)0,
he mav en eontinne oflicially to act, pursuant to the authority of this eection. (RS
2222.) o
_ 87, Whenever the snrvevs and records nf any enrveving district ave eompleted
the eurvevar-general therenf shall be roqnireﬂ ta deliver over to
Transfer of papers ane the secrefary of state of the respective States, inclnding euch sur-
n ol compieted @1 vavg, or to siich other officerasmay be authorized to receive ?}10111,
all the field-notes, mape, records, and other papers appertaining to
land fitles within the same; and the office of survevor-general in every sneh distriet
ohall thereafter eease and be discontinued. (R, 8., 2218.) ) .
Qpe. 88, In all cases of discontinnance, as provided in the preceding sretinn, the
anthority, powers, and duties of the .cnx:\‘oym-‘gm’wml in relationto
Devalntion of powers tha gurvey, rogurvey, o enhdivigion of the lands therein, :“anl all
O e matters and things eannacted _therewith, shp}ll he vested in and
Aevnlved upon the Commissioner of the Gieneral Land Office,

(R. &, 2219.) ‘ o o e Gemenal
" Gpe. 80, Tnder the anthority and direction of the Commissinner of the Genera

- Land Office anv deputy surveyor or other agent of the United
Freanceoss tapunlierees oo chal) have free access to anvench field notes, maps, records

s cdelivered to States, 12 A N -ty " .
T e e e and other papers for the purpose of tak_mg extracts therefrom ov
Hers making copies thercof without charge of any kind; hut no transfer

of such public records shall be made to the anthorities of any State until S{’H‘h ?‘taf.te
has provided by law for the reception and safe-keeping of such_public Lemrr 2, a% Qo‘r
the allowanee of free access thereto by the authorities of the United States. (R. 8,
222(;'0.2%%?'%\'01‘\' eurvevor-general shall cngage a snfficient number of skillful sur-
o T vevarsas his deputies, fo whom he is anthorized to administer the
Greneral dutles at v otegenry oaths upon their appointments.  He ehall have suthor.
veyrenel itv to frame regulations for their direction, not inconsistent with

law or the instructione of the General Land Office, and to remove them for negligenee

or misconduct-in office.

Second. He shall cause ta he surv €
all hase and meridian lines throngh siuch points an
ments, and snch other correction parallels and mer

eved, measured, and marked, without delay,
! d perpetnated by such monu-
idians ag aav e presceribed by

INSTRUTCTIONS FOR SURVEY OF PURLIC T,ANDS. 11

law or by instructions from the General Land Office in respect to the publie lands
within hia survering district, to which the Indian title has heen or may he hereafter
extingunished, )

Third. He shall cause to be surveved all private Jand claims within hiv district,
after they have heen confirmed hy anthority of Congress, ¢ far av miav be necessary
ta complete the survey of the pnblic lands.” ’ ’

Fourth, e shall transmit to the register of the respective land offices within his
distriet general and particular plate of all lands surceved hy him for each Iand dis-
trict; and he chall farward capies of sueh plats t the Commiz<ioner of the General
Land Office.

Fifth, Tie shall, en far as is enmpatible with the desk dnties nf hiz office, aceasion-
ally inspeet the surveving operations while in progress in the field, sufliciently to
satisfy himself of the fidelity of the exeention of the seark aceording to contract, and
the actnal and necessary expenses incurred by him while v engaced shall be allowed;
and where it is incompatible with his other duties for a snrvevor-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 necessarv expenseg of such person shall he allowed and paid for that cervice,
and five dollars a day during the examination in the field; huat eneh examination
ghall not be protracted hevond thirty dave and in no ecaze Innger than is actually
necessary; and when a survevor-general, or any perzon emploved in his affice at a
regular salary, is engaged in such special serviea, he shall veceive emly his necoseary
expenses in addition to his regnlar salarv. (R 5, 2223 '

Sec. 91, FEvery deputy survevor shall enter into hond, with sufficient seenrity, ior
ond nf ) _the faithful performance of all surveving contracts confided to
deputy survevar, y . . B

’ T him; and the penalty of the hond inearh case chall he donble the
estimated amount of money aceruing under sneh contract, ar the rate per mile stipn-
lated to be paid therein.  The sufliciency of the snreties to all sneh bonds shall e
approved and certified hy the proper survevar-general, (1L 8., 2230,

Sec. 92, The survevers-general, in addition to the oath now anthorized by law to
be administered to deputies on their appointment to office, shall
require each of their deputies, nn the return of hissurveve, to take
and eubseribe an aath that those surveve have heen faithfnily and correctly executed
according to law and the instructione of the survevor-general. (RS, 2231)

Spe. 03, The district attorney of the United States, in whease district any false,

crroneons, or frandnlent survevs have heen exeented, shail, npon
P the application of the propersnyvevar-eeneral, immediately in=ti-

tite suit npon the hond af such deputy, and the institntion of
such suit ghall act as a Hen npon any property owned or held hy sneh deputy or his
enreticg at the time snch enit was instituted, (R, S 2

Sre. 08, The President is authorized in any case where he thinks the publie inter-
Prttine of registerand e, OF AV TEQUITR it £0 transfer the dutivs of register andd receiver
cotver performed by sir in any distriet to the survevor-general of the surveving Jistrict in
veyergmmernl. which such land distriet iz located, (RS, 2223
Spe. 00, The pablic lands shall be divided by north aned sonth lines ran aceording
to the true meridian, and by others eros=ing them at rizht angles,
en as to farm townships of six miles sqnare. unless where the
line of an Indian reservation, or of tracts of land heretofore sorveved or patented, or
the conrge of navigable rivers, mayv rendir thiz impracticable; and in that case this
rule must he departed from no further than such particular cirenmstances require,

Second, The corners of the townships must be marked with progressive numbers
from the heginning: each distance of a mile hetween_such carners must b afso dis-
tinetly marked with marks different from these of the corne

Third. The township shall be subdivided into seetions, containing, as nearly as
may he, six hundred and forty acres cach, hy running thrangh the same, cach way,
parallel lines at the end of every twa miles; and by making a corner on each of such
lines at the end of every mile. " The sectinna shall he numbered, respectively, begin-
ning with the number one in the northeast cection, anid procealding west and ecast
alternately through the township with progressive numbers till the thirty-six he
completed.

Fourth. The deputy surveyars, respeetively, shall canze ta he marked on a tree
near each corner established in the manner deseribed, and within the section, the
number of guch section, and over it the number of the township within which such
section may be; and the deputy survevors shall cavefully note, in their respoetive
field-haoke, the names of the corner trees marked andd the nombers sa made.

Fifth., Where the extorior lines of the townships which may he snhdividad into
sections or half sectione excend, or do not extend six miles, the oxeess op deficieney

Oath af deputy surveyor,

Snit an hond of
snrveyor; Hen af,

Riules of snrvey.
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ghall be specially noted, and added to or dedncted from the western and nosthern
ranges of eections or half sections in snch townships, acearding as the error mayv be
in running the lines from east ta west, ar from north to eouth; the geetions and half
sections hounded an the narthern and western lines of snch townghips shall be sold
as containing only the ruantity expressed in the retnrns and plats, yespectively and
all othere as containing the complete legal quantity,

Cixth, All lines hall be plainly marked npon trees, and measnred with chains,
containing two perches of sixteen and one-half feet each, snbdivided into twentfy-
five equal linke: and the chain ¢hall he adjneted to a efandard to he kept for fhat
]\H}'I\I)SF‘,

Coventh, Fvery survevor shall note in his ficld-haok the trne situations of all mines,
calt licks, salt springs, and mill-seats which come to his knowledge; all water-courses
over which the line he runs may pass; and aleo the quality of the lands,

Eighth. Thesze field haoks shall ba returned ta the sarvevor-general, wha ghall
canse therafrom a deseription of the whale lands surveved to he made out and trans-
mitted to the officerg wha mav superintend the gales, e shall aleo canse a fair plat
to be made of the townships and fractional parte of townships contained in the lands,
deseribing the snhdivisione thereof, and the marks of the corners. This plat shall
be vecorded in haoks ta be Kept for that parpose; and a copy thereof shall be kept
open at the survevor-general's office for prblic infarmation, and other capies shall
be gent to the places of the sale and ta the CGeneral Tand Office. {Aet of Mav 18,
3706, and TS, 2304))

Ttindarics and rontents 2. 100, The haundaries and contents of the _f:o\'nml sectinns,
of paniin tande. hew av half sections, and quarter sections of the pablic lands shall he
covained ascertained in conformity with the following principles:

First. A1l the corners marked in the enrveve returned by the survevar-general
shall be established as the proper corners of coctiong, or snhdivisions of sections,
which they were intended to designate, and the corners of half and quarter sections,
not marked on the surveve, ghall he placed as nearly as possible equidistant from
two corners which stand on the same line.

Second. The houndary lines, actually rin and marked in the survevs returned by
the gnrvevor-general, ehall be cstablished as the proper honndary hnes of the sre-
tions ar subdivisions far which they were intended, and the length of snch lines as
returned shall he held and considered as the true length thereof.  And the hanndary
lines which have not been actually run and marked shall be ascertained by running
straight lines from the establithed corners to the opposite earvesponding corners;
hut in these portions of the fractional townghips, where no such appesite torre.
sponding carners have heen or can he fixed, the beundary lines shall he ascertained
by rinning from the established carners due north and sonth or east and west lines,
as the caen may he, to the water-course, Indian honndary line, or other external
beundary of cucl fractional townshi

Third. Fach sectiom or subdivis the eontents whereof have heen
returned, by the survevor-genecral, shall be held and considered as containing the
exact quaniity expressed in such returng and the half-sections and quarter-sections,
the eontents whereof shall not have heen thus returned, shall be held and consid-
cred as containing the ene-half or the ene-fourth part, respectively, of the returned
contents of the section of whieh they may make part.  (Act of Feh, 11, 1205, and
T8, 2306.)

&pe, 101, In every ease of the division of a qnarter section the line for the division

o thereof shall run north and gouth, and the cornersand contentsof

T D oL half-qnarter sections which may thereafter be sold shall be ascer-
tained in the mannerand on the principles directed and prescribed

by the section preceding, and fractional scetions containing one hnndred and sixty
acres or npwardg shall in like manner, as nearly as practicable, be subdivided into
half quarter-sections, under such rules and regnlations as may be preseribed by the

Secretary of the Interior, and in every case of a division of a half-quarter section,
the line for the division thereof shall run east anid west, and the cornersand contents
of quarter-quarter sections, which may thereafter be sold, shall he ascertained, as
nearly as may be, in the manner and on the principles directed and preseribed by the
gection 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, he sub-
divided into quarter-quarter sections, under such rules and regulations as may he
prescribed by the Secretary of the Interior. (R. 8., 2397.)

Sge. 102, Whenever, in the opinion of the President, a departure from the ordinary

method of surveving land on any river, lake, bayou, or water-
aenrinnce Ierare o course would promote the public interest, he may direct the
surveyor-general, in whose district such land is sitnated, and
where the change isintended to he made, to cause the lands thus sitnated to be enr
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veyed in tracts of two acres in width, fronting on any river, bayon, lake, or water-
course, and running back the depth of forty acres; which tracts of Jand c(’) §nr\'(\§éd
shall be offered for sale entire, instead of in half-quarter sections, and in the nsnal
manner,and on the same terms in all respeacts az the nther phlic 1ande of the Tv'n‘if(:(]
States. (R, &, 24070
Spee, 106, The prblic snreeys shall extend aver all mineral lands, and all snhdivid-
Eatenston of mtic sr. | DE of surveyed lands inta lote Jese than one hundred and sixty
vovs mver minoral tands, 20708 May be done by rounty and Incal enrvevors at the P,\'pnn;ﬂ
of elaimants; bat nofhing in this section eantained hall rvqniw;
thg\ survey of waste or nseless lande, (R, &, 2408.) /
Sec. 107 The printed manual of surveying instruetions for the survey of the pub.
e frstrnetione b e lie lands of the Uniterd States, and private land claims, prepared
deemen part of eontract, AL the General Land Office, and bearing date Jan. 1, 1902, the
o instructions of the Commissioner of the General Land Office, and
th2 special instructions of the snrveyor-general, when not in conflict with such pri‘nferl
manual, or the instructions of said Commissioner, shall be taken and deemed tn h’e
art of everveontract far surveying the public Iands of the United States and pri\"\té
and claims. (R, &, 2399, as amended hy act approved Apri] 26, 1002.) o
Src. 111 Contracts for the snrvey of the public lands ¢hall not hecome hinding
Contracts farsnreovenr 1PON the United States until appraved hy the Cammissioner of
prvie lands, whan find- the General Land Office, except 1n anch eases as the Coammiseioner
- may ntherwise specially arder. (R, 8., 2398,)
Sre. 1120 The Commissioner of the General Land Office has power, and it ¢hall he
Priees ot e, T his duty, to ﬁ\ the prices per'mile for puhlic surveye, which shall
e in no case exceed the maximum established by Jaw: and, inder

estabtished; covt of sur.

coving ! aime Insty i . . * 1eai N
TS e et Inatrnetions o be prepared hy the Cammissioner, an accurate
e, acconnt shall be kept by each survevor-general of the cost of sur-

) veving and platting private land claims, to be reported to the
General Land Office, with the mapof such elaim; and patents shall nat jssue for any
snch private claim, nor shall any copy of snch survex be furnished, until the cost of
snrvey and platting has heen paid into the Treasnry hy the elaimant or other party;
and Lefore any land granted to any railroad company by the United States shall be
conveved to sneh company or any persons entitled thereto, nnder anv of the acts
incorporating or relating to eaid eompany, nnlese such company is exempted by law
from the pavment of sneh cost, there ghall first be paid inta the Treasury of the United
States the cost of enrveving, selocting, and conveving the same by the said company
ar persong in interest, (RS, 2400 19 Stats, 121 ’ :

Srec 1130 When the settlers in any township, not mineral or reserved hy Govern-
) ment, degire asnrvey made of the same, under the anthority of
e suros ;::"‘.\”w’xﬂm surveyor-general, and file an application therefor in writing,
ship. and deposit in a proper United States depasitory, to the credit of

) the United States, asum suflicient to pay for such survey, together
with all expenses incident thereto, withant eost or elaim for indemnity on the United
States, it may Be lawful for the eurvevor-general, under such ingtriuefions as may he
given him by the Commissioner of the General Land Office, and in accardance with
law, tosurvey such townshipand make retinrn thereof to the general and proper Incal
land office, provided the township so propased to he survered is within the range of
the regnlar progress of the publicsurveys embraced by existing standard lines or bases
for the township and suldivisional surveve, (R, 8., 2401.) 4

Src. 118, The depasit of money in a proper United States depository, under the

Depast for expeners ot provisions of the preceding section, ghall he deemed an appropri-
e expenees ofation of the sums eo deposited for the ohjects contemplated by
printian, otn, that section, and the Secretary of the Treasnry is authorized to

. cause the sums go deposited to he placed to the eredit of the proper
appropriationg for the snrveying service; hut any excesses in such sums over and
abhove the actnal cost of the surveys, comprising all expenses incident thereto, for
which they were severally depngited, chall he repaid to the depositors rospm'ti\"niy
(R. &, 2402.) ' '

SEC. 117, Where settlers make deposite in ageordance with the provisions of sec-

Sottiors Aepestts for HOTL 0110 hundred and fifteen, the amount sa deposited shall gn in
sarveys fo €0 o mart part payment fnr' their lande situated in the tnwnehipe, the sur-
i aernds =nd veving of which ig paid for ant of such deposits: or the certificates

. . iesied for such deposits may be assigned by indoreement and he
received in payment for any public lands of the United Stafes entered by settlors
under the pre-emption and homestead laws of the United States, and not otherwise,
(R, 8., 2403.)  (See amending acts 20 Stat., 3”2, and 22 Stat,, 327 and (General Land
Oftice Circular of Aug. 7, 1895, 21 I, D. 77.)
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S Q Tae o Rt N - .
Srec R Fach sarvevargeneral, when thereuntn dnly anthorized by law, chall

curcovnregenomt 1o CANSE Al confirmed private land claims within his distriet to he
g privare tand acenrately ,cm‘\"o_\'m],' and shall transmit plate and fieldnates
N “tthereof to the Coammissioner of the General Land Office for hia
) approval.  When publication of euch surveve ig authorized by
law, the pronf thereof, together with any abjections properly filed, and all evidence
snbmitted either in suppart af or in opposition fn the approval of anv snch smrvey,
shall also ho transmitted tosaid Commissioner.  (RUS 24470 A
Rec 1200 Every person whoinanymanner, by threat or foree interrmpts, hinders, ar
pemalts fos inserening ].;m.\‘r*v‘)rﬂ le\ snr.\'ov\'inq of the puhlic lands, or of any private land
RN elaim h has been or may he eanfirmed by the United States
) Ly the persans antherized to snrvey the same, in canformity with
the instroctions of the Cammissioner of the General Land Office, shall be finéd nat.
less than fifty dellars, nor more than three thoneand dollars, and he imprisoned not
Irgs than one nor more than three veare, (R, S, 2412.)
Sre 1210 Whenever the President ie satisfied that forcible apposition has heen
Femteetion ot soreann. HETedovis likely ta he offered, to any sarveyor ar depnty sur-
by marehat ot districe | Vevor in the discharee of his dnties in surveving the puhlie Tands,
it may be fawinl for the Tresident to order the marshal of the
State or distriet, by himeelf or deputy, to attend snch surveyor ar depnty survevor
with suflicient farce to protect snch officer in the exeention of his duty, and to
remove Ioree shonld any be offered. (R & 2413) ’
Spe. 1220 The President is antharized to appaint snrvevors of pnblie lands, who
shall explare such vacant and nmappropriated landsof the United
SireeyorstoesploreandStates as praduce the Tive-oak and red-cedar timhers, and shall
sevvetavuseof the Yavy, select ench tracte ar partians thereai, where the principal growth
ig of either of snch fimbers, as in the judgment of the Secretary
of the Navy may be necessary to furnish for the Navy a snfficient supply of the
same. Soch survevors shall report to the President the tracts by them selected
with the bhonndari ertained and acenrately dedignated by actnal survev ar
water-courses, (R, & A » » ’

15. Anact approved.June 10, 1806, contains the following:

Provided Fiviher. That hereafter it shall be unlaswinl for any person
to destroy, deface. change. o1 remove to another place. anv section
corner, quarter-section corner. or meander post, an any Government
line of survey, or to cut down any witness tree or anv tree blazed to
mark the line of a Government survex, or to deface or remove anv
monument or hench mark of any Government survey.  That any
person who shall offend against any of the provisions of this paragraph
shall be deemed gnilty of a misdemeanor, and upon convietion thereof
in any court shall he fined not exceeding two hundred and fifty dol-
lars, or he imprizsoned not more than one hundred davs, Al the fines
accruing under thic paragraph <hall he paid into the treasury. and the
informer, in each case of conviction, chall be paid the sum af twenty-
five dollars. (29 Stat, T... 243) ’

ATPOINTMENT OF DEPUTY RURVEYORS,

16. See. 2223, U. S. Revised Statutes, provides that “Every sur-
veyor-general shall engage a safficient number of skillful surveyors
as his deputies, to whom he is authorized to_administer the necessary
oaths upon their appointments.  He shall have authority to frame reg-
ulations for their divection. not inconsistent with law or the instrue-
tions of the General Land Office, and to remove them for neclicence
or misconduct in office,” ' s

17. The practice of issning commissions to deputy publie-land cur-
veyors was discontinned in 1886, Since that time the awarding of a
surveying contract has heen regarded as the appointment of a deputy,
This appointment and this authority ecease with the execution and
completion or other termination of such eontract, which confers no
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authority to perform work outside of the terms of the contract.  An
oath is vequired fo be filed with each snecessive contract awarded to
the scame deputy.  Anxv additional work required to ba done under a
contract, hevond it oviginal ferms. must he specially anthovized by
the Commissioner.

Each survevor general should exercise great care in the selection of
deputy snrveyors, who should he eitizens of the United States, and
should thoroughly satisfy himself. hefore making such appointments,
that the applicants possess the proper theoretical and practical qualifi-
cations, ag well as moral standing and fitness for the important frasts
ta he confided to them,

18. To enable the deputy surveyor to fully understand and appre-
ciate the responsibility under which he iz acting, his attention is invited
to the provisions of the second section of the act of Congress approved
August & 1846, entitled ““An act to equalize the compensation of fhe
surveyors-general of the public lands of the United Statesoand for
other purposes,” which is ax follows:

“&ge, 9. That the surveyors-general of the publie lands of the United
States, in addition to the onth now anthorized hy law to headministered
to deputies on their appointment to office, shall vequire each of theiv
deputies, on the return of hix surveys, to take and subscribe an oath ov
affirmation that these survevs have heen faithfully and correetly exe-
cuted nccording to law and the instructions of the wurveyor-general;
and on satisfactory evidence heing presented to any conrt of competent
jurisdiction that such survers. or any part thereof, had not heen thus
executed, the deputy making =uch false oath or afivmation shall be
deemed gnilts of perjury. and shall saffer all the pains and penalties
attached to that nffense: and the district attorney of the United States
for the time heing. in swhase district any snch false, ervoneons, ov frandn-
lent surveys shall have heen 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 npon
any property owned o held by such deputy. ov his sureties, at the time
such snit was instituted.”

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

90, When a deputy surveyor has completed his returns of survey
and placed them in the custody of the surveyor general for examina-
tion, his care of them and his privilege of alteration has ceased;
although he may later be required officially to amend the same.  When
so deposited in the surveyor general's care, they are filed in his office,
within the meaning of the statute. If not duly attested hy oath and
deposited for official action, the office iz not justified in expending
time and labor on the returns.

91. Upen receipt of the returns of a newlyv-executed contract, the
surveyor general is charged with the duty of inspecting the same in
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order to discover if on their face the deputy has carried out his instrue-
tions as to the proper exceution of his contract. and to ascertain if
the returns be incorrect, deficient or unworthy of acceptance.  [If
upon an office examination the survevor general finds inherent defects,
necessitating a return to the field, the deputy must be <o advised,

The surveyor general will alko examine the returns for errors not
in themselves 1oqnnmo field correction, and require the deputy to
submit kupphﬂnwnh field notes enthodyving the corrections dulv sworn
to, which will he attached to the d(‘pnr\ < original note~, L eases of
errors manifestly clerieal, the survevor nonm.\l may. at the request
of the deputy, alter the notes hy vred-ink lines. Tnall eases of corree-
tion, the surveyor general will retain the original notes after filing.

When corvect veturns duly attested are finalle submittea, the wnr-
vevor general will notify the Commissioner of the General Lund Offiee,
and proceed to prepare and forward the proper field notes 10 Wash.
ngton,

22, ATl persons ¢ qmmintod deputy ~urvevors will deliver to the sor-
vevor general their afficial oaths. Jule snbhseribed and sworn to, ax
follawse:

Oath 7»7%&'/‘7‘/'7;((7 L et of Congress nl)pmw‘/l May 13, 1884, 10 he feden 7,‘:/ e person,
elected o appointed o any affice of honor ar prafit cither in e civdd salitavy, or vl
sorviee of the Inited States {exeept the Decsident af tle Thiited States) :

I, — —— dosolemnly ——— that T will supportand defend the Constitntion
of the United States againet all enemies. foreign and domestic; that [ will hear troe
faith and allegiance to the same: that T take this obligation freelv, withont any
mental reservation or prurposa of evasion: and that T will well and faithinllv dis.
charge the duties of the oflice an which T am abouat ta enter. 8o help me God,

Swarn to and snhecribed hefore me this e dav of e ATV 100

A full recard of all appointments of deputy survevors, tooether with
theiy official oathe, will he earvefully preserved in the office of the sy
vevor general,

23, The deputy survevor having heen thus zelected, and hix oath of
allegiance filed in the survevor general’s office. a contract for survevs
mav then be entered into hetween the surveyor general and such
depnty survevor. and all surveving eontracts and honds will he made
ont in the followine form:

PORM 0P CONTRACT,

This agreement, made thi ——— day of ——— 190—, hetween the survevor general
of the United States for ——— acting for and in behalf of the T'nited States, of the
nne part, and ———— —— - deputy survevor, of the ather part —

Witnesseth, That the said ——— —e forand in eonsideration of the conditions,

terms, provisiong, and covenants hereinafter expressed, and aceording to the trme
intent and meaning thereof, doth hereby covenant and agree with the said surveyor
general, in his capacity aforesaid, that the gaid ——-o —.in own proper
person-, with the assistance of such chainmen, axmen, flag-bearere, and monnd-
men ag may he necessary, in strict conformity with the laws of the United States,
the printed manual of surveving instructions, ag revised and approved in 1002, and
ather surveying instructions tesued by the Commissioner of the GGeneral Land Offiee,
and with ench special instructions as — may reeceive from the said snrvever ceneral
in eanformity therewith (all of saul instroctions to he taken and deemed a part ol
this contract), will well, trulyv, and faithiolly enrves, mark, and estahlish
— and that will complete these survevs in the manneraforesaid, and return
the true and erginal field-notes therenf ta the office of the said surveyor general on
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or helore the day of ———— next ensning the date hereof, on penalty of 1\1-
feiture, and paving to'the United States the =nm mentioned in the annexed hond,
defanlt he made in any of the foregoing conditions,  Andd it is further oxprl‘s~1y
stipn\m(ﬂ and made a condition of this contract that the surveys herein deseribod
shall not he commenced hefore the said e ——— c¢hall have been officially notified
by the sald survevor general of the approval of thiv contract by the Commissioner of
the General Land Oflice,

And the said earvevor general, in his afficial ecapacity aforesaiid, eovenants and
agrees with the said - ———— that an the completion of the enrveys ahove
named, in the manner aforesaid, there shall be paid to the said ~—— —— by the
Treasury Department of the United States, axa full compensation for all wirk per-
formed nnder this agreement, at the rate of ——— Jdollars Tor hase, standard, mertsl-
ian, and meander Hines, e dollars for township lines, and ——— daotlars for cec-
tion and eonnecting lines, except where the lines of survey pase over mountainons
landg, nr lands heavily timbered, or covered with dense undererowth, and in snch
case at the rate of ——— dollarg for hase, standard, meridian, and meander lines,

dellars for township Hnes, and ———— dallars for seetion and eonneeting lines
por mile, for every mile and part of mile actually rin and marked in the fiehd rn-
dam lines and offsets not included, The lability of this contract is limited not to
exeeed ——— dollare,

l»mf/lul Limirerer, That no payvment ¢hall e made nntil the plats and field notes

{ the sirvey n\(‘(nhw! under this contract shall have heen accepted be the Commis-
sioner of the General Tand Office.

Tt ig further agreed by and hetween the parties to thie agreement that na accounts
shall e pail unless pmpm]\ certified by the surveyvor coneral (or his successor in
office) that the surveve are in acenrdance with the instructions herein referred to
and the provisions of this agreement, and nntil approved plats and certified tran-
seripts of fielld notes of the snrvess for which the aeconnts ave rendered ave filed in
the General Land Office.

And it ig further nnderstoad and agreed by and hetween the partics to this agree-
ment that the said survevs will not he appraved hy the said survevor general (or hy
his snecessor in office) unless they shall be faind tn be in exact Ammd mee \n'h the
inatruetions hereinhefore specified:  Provided alzo, That no memberof [or deleaate
tn] Congress or snbeontractor shall be admitted to any share ar part of this contvact,
or to any benefit to mcothoronpnn. and that na pavment shall be made jor any
surveve not executed by the said deputy survevoer e {11 = WL PTOPET
IRSEANE

In testimony whereof the parties to these articles of agreement have herennto set
their hands and seals the day and vear firgt above writfen.

Siened, sealed, and acknowledged before ns:

Witneszos to survevor general’s signatore,

Rectidenen: -

Restdenes o

— y ferar ]
Fwited Stotre Sumvoyor Geneval fav e

Witnesses to deputy survevor's signatnre,

Regidence:

Residence:

, [sEan]

T'oied Sterdes ]7/']7)//'// Sirreuny,
FARM OF TOND, '

Know all men by these presents, that we, of , a8 principal,
and of ' m of s And
of , as sureties, are held and firmly hound unta the United States

of America in the sum of (]n]ldrF, lawful money of the United States, tor which
payment, well and truly to he made, we bind anrdelves, our heirs, executors, and
administrators, and each and every one of us and them, jomntly and severally, irmly
by these presents,
Signed with our hands and cealed with onr seals this day of ————, 100-,
The condition of the above nbligation is such, that if the ahove- hmm«len
, deputy surveyor, shall well, truly, and faxthful\y according to the laws of

43833 R 2
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the United Rtates, the printed mannal of snrveving instructions and other surveving
instruetinng izened, or which may hereafter he issned, by the Commissioner of the
General Land Office, and to anch epecial instrietions as — may receive from the
survevor general in éonformity therewith, make and execnte the snrveys which are
recuired of to be made hy the faregaing rontract, and return the true field
notes of the eaid eurveys ta the snrveyor general in the manner and within the perind
named in the said contract, then thiz abligation ta be void: atherwise, it shall remain
in fnll foree and virtne, '
Signed, sealed, and acknowledged hefare ne;

Residence; ——

Residenee:

Afdarite of suecties,
e OV R
Cnriity af -

. oer

1, ,one of the sureties on the official hand of as X
do depose and say that T am worth, in nninenmbered properts, not exempt from
execntinn nnder the laws of the of . Aollars and upward, after
rayment of myv just debte and Hahilities, as follows:
Real ostate, valned at S . and cansisting of "
Persemal estate, valued at & . and eongisting of * —ee |
Signature:

{Post-office address:) ——— )

Swarn faand suhseribed hefare me this
fepat.]

day af ——-—, 100-,

PR ar .
Crnrsibip Of e 22:

T, e om0 0f the siireties an the afficial brnd of as ,
da depose and eny that T am worth, in inineambered property, not exempt from
exceution under the laws of the of s dollare and npward after
pavment of my just debte and Habilities, as fallows:

Real estate, valued at & cand eonsisting of " ———

Pereonal ectate, valued at S and consisting of © ——

Signature: ——— e
{Post.nflice address;) — e o

Sworn ta and enbeeribed hefore me this I FRCIeY g— e, 100
ferar.] .
—— OF —
Crnrntiy of e s
— 0 herehy certify that , who administered the ahove

;
oath, was, at the tume of domg sn, a inand for sard . duly qualified to
act az ench, and that T beheve his signature as ahove written is gennine,

In testimony whereof, | have hereunto set my hand and affixed the seal of ——m

this day of ——— ane thoneand nine hundred and
Cerlificate
T e . hereby certify that in my opinion the sureties to the ahave hand

are sufficient, and T hereby approve the same,

United Statrs Swrveyor General for ———.

* Attach an adhesive seal after each signature and covering L. 8§

®Here state whether eity property, impraved or unimproved, or improved farme or nnimproved
Iandz, and where sitnated. .

«Here describe the nature of the property, whether hands, gtneks merchandise, ete,
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1. The names of the U7, 8 snrvevor general, depnty survevor, sureties, and wit-
nesses must he written in full, and the residence of witnesses written after their sig-
natures, )

2. A full description of the surveys embrared 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” ie made, except in rases
where the appropriation ig made immediately available.

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

5. The signatures of the surveyor general and of the depnty survevor mnst each
he witnessed by fwa persons.

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

7. The bond must he dated the day it is signed hy all the partice theretn, and ite
execntion mnst be enheequent to the execution »f the comtract,

& The names of all the parties exeenting the hond, and of the witnessea theretn,
must he written in full,

9. The affidavits of suretics must he made hefore some officer (preferahly an nfficer

of the United States) dnly anthorized to administer naths and having a seal,

10. The sufficiency of sureties must he rertified to by the surveyaor general,

11. The amount of the hond must be at least double the estimated amount that will
be due tn the deputy surveyor upon the completion of the contract made under the
same.

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

SYSTEM OF RECTANGULAR SURVEYING,
[See Plates TT and T11.)

24, Existing law requirves that in gencral the public lands of the
United States “ shall be divided by north and south lines rin according
to the true meridian. and by others erossing them at right angles so as
to form townships «ix milessquare,” and that the cornersof the town-
ships thus survered * must be marked with progreszive numbers from
the beginning.”

Also, that the townships shall he subdivided into thirty-six sections,
each of which shall contain six hundred and forty acres, as nearly as
may he, by a svstem of two zets of parallel lines, one governed by true
meridians and the other by parallels of Iatitude, the Intter interseeting
the former at vight angles, at intervals of a mile,

25. In the exeention of the public surveys nnder existing law, it is
apparent that the requirements that the lines of survey shall conform
to true meridians, and that the townships shall he 6 miles square, taken
together, mvolve a mathematical impossihility due to the convergency
of the meridians,

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

26. In view of these facts, and under the provisions of section 2 of
the act of May 18, 1796, that scections of a milesquare shall contain 640
acres, as nearly as may be, and also under those of section 3 of theact
of May 10, 1800, that “‘in all cases where the exterior lines of the
townghips, thus to be subdivided into sections and half sections, shall
exceed, or shall not extend 8 miles, the excess or deficiency shall be
specially noted. and added to or deducted from the western or north-
ern ranges of sections or half sections in such township, according
ag the error may he in running lines from eact to west, or from sonth
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to north: the =ections and half seetions honnded on the northern and
wostern lines of sueh townships <hall he <old as eontaining only the
quantity expressed in the retnrns and plats, rospectively, and all others
ax containing the complete Tegal quantity.” the public lands of the
United States shall he surveved under the methods of the system of
veetaneudn surveving, which harmonizes the ineompatibilities of the
requirements of Tnw and practioe, as follows:

et The establishmont of a principal meridian conforming te the
truc meridian, and, at vicht aneles to it o hase Hine conforminge to a
paralicl of latitnde. ‘

Noeon A The establishment of standard parallols conforming to par-
allels of atitnde, initinted from the principai mevidian at intervals of
24 miles and extended east and west of the sime,

Thipd. The establishment of onide meridians conforming to true
meridians, initiated upon the base line and successive standard paral-
lels at intervals of 248 miles, rexulting in tracts of land 24 miles square
as nearle ns may heo which <hall be subsequently divided into tracts of
fand £ milex sqnare by two sets of lines, one conforming to trne merid-
inus, crossed by others conforming to parallels of Iatitude at 3, tervals
of i miles. containing 23,040 acres, a= nearly as mav e, and desionated
townships, ) ) ‘

Such townships shall be subdivided into thivty-six tracts, called
zections, ench of which shall cantain 840 acres, ax nearly as mav be, hy
two etz of paralie] Hines, one sot parallel to a true meridian ‘and the
other conforming to parallels of latitude, mutnally intersecting at
intervals of 1 mile and at vight angles, as nearly as mayv be. 4

270 Any sevies of contignous townghips or Sections situated north
and sonth of each other constitntes a naxcr, while sich a <evies sitnated
in an east and west divection constitutes o TreR,

The accompanying diagram (Plate TH. and the specimen field notes
{page 1471, pertaining to the same. will serve to illustrate the method
of ramning Hines to form tracts of land 24 miles square. as well as the
method of vanning the exterior lines of townships, and the order and
made of subdividing townships will he found iHlustrated in the aceom-
panving specimen field notes (page 1539). conforming with the town-
<hip plat (Plate TIT).  The method heve presented is desioned to insure
a foll complianee with every practicable vequirement. meaning. and
intent of the surveving lnws. '

28 By the terms of the original law and hy general practice, see-
tion lines were surveved from <outh to north and from east to west,
in order to uniformly place excess or deficiency of measurement on
the north and west sides of the townships.  But iunder modern eondi-
tions many cases avise in which a departure from this method is neees-
sary.  Where the west or the north boundary is sufliciently correet as
o course, to <erve ws o hasis for rectangular subdivision, and the
appozite line is defeetive, the section Hnes should he run by a reversed
method, l

For convenience the well-surveved lines on which subdivisions ave
to ho hased, will he enlled governing houndaries of the township.  The
rules provided for thns securing 1‘(§<‘fﬂﬂg'nl:n' WOVK are given on pages
AR to 31, “

200 The tiers of townsghips will he numbered. to the north or eouth,
commencing with No. 1. at the hase Tine: and the ranges of the fown-
ships, to the east or west, heginning with No. Toat the principal merid-
fan af the costom,
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30. The thirty-six sections into which a township is subdivided are
numbered, commencing with number one at the northeast angle of the
township, and proceeding west to namber six. and thenee proceeding
east to number twelve, and =0 on. alternately, to number thirty-six in
the zoutheast angle.  In all cases of surveyx of fractional townships,
the gections will bear the same numbers they would have if the town-
ship was full; and where doubt arvises as to which section numbers
should he omitted, the proper section numbers will he used on the <ida
or sides which are governing honndaries Ieaving anv deficience to fall
on the opposite sides,

31. Standard parallels (formerly called correction lines) shall be
established at intervals of 24 miles, north and south of the hase line,
and gnide meridians at intervale of 24 miles, east and west of the prin-
cipal meridian: thus confining the ervors resulting from eonvergence
of meridians and inaccuraciex in measnrement within comparatively
small aveas,

INSTRUMENTS AND THEIR ADJUSTMENTS.

39. The surveys of the puble lands of the United States. embracing
the establishment of hase lines, principal meridians, standard parallels,
meander lines, and the subdivicions of townships, will he made with
instruments provided with the accescories necossary to determine a
direction \Vit?’l refarence ta the true meridian, independentlv of the
magnetic needle.

32, Burt’s improved solar compass, or a transit of approved con-
struction, with or without solar attachment, will he used in all cases.
When a transit withont solar attachment is emploxed, Polaris observa.
tions and the retracements necessary to execute the work in aceord-
ance with existing law and the requirements of these instruetions wili
be insisted upon.  Ohservations every clear night will he necessary to
secure accuracy in the direction of transit reference lines, when solar
apparatus is not used.  The method of connecting survers with the
stellar meridian should distinetly appearin the field notes, ax evidenen
that the courses were not derived from the magnetic needle,

34. Deputies nsing ingtruments with solarapparatus will be required
to make ohservations on the star Polavis at the beginning of every
survev, and whenever neerssary to fest the acenvaey of the solar appa-
ratus,

Obzervations requived to test the adjustments of the solar apparatus
will he made at the corner where the survey begins, ov at the eamp of
the deputy surveror nearest said cornev:i and inall caxes the deputy
will fully state in the field notes the exact Incation of the aheerving
station,

35. Deputy survevors will examine the adjustments of theiv instru-
ments, and take the latitude dails. weather permitting. while running
all lines of the public sirveys.  {(For direetions sce page 1533 They
will make complete records in their field notes, under proper dates, of
the making of all ohservations in compliance with these instruetions,
showing the character and condition of the instrnment in use, and the
precision attained in the survey, by comparing the divection of the
line run with the meridian determined hy ohservation.

38, 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 are; thedeclination of thesun, corrected
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for refraction. set off on the declination are: and note the correct local
mean time of his ohservation, which, for the record. will he taken at
least twa hours from apparent noon,

In field inspection of contract surveys. the examiners are required
to obtain the mevidian, both hy solar and stellar observations, testing
their instruments fally hefore reporting on the conrses of the deputy's
Hines. Henece no deputy should inenv risk hy omitting anv of fhe
safeguarde here required as essential to acenrate work,

37, The construction and adjustments of all snrveving instruments
used in surveving the public lands of the United States will he tested
at least once a vear, and oftener, if necessarv, on the true meridian,
established under the direction of the survevor general of the districts
and if found defective, the instruments shall undergo such vepairs or
modifications as may be fonnd necessary to seeure the closest possible
approximation to accuraey and imiformity in all field work controlled
by such instruments, '

A8. The instroments for measuring lines are the chain and pins,
Fach deputy will he provided with a standard stee] chain or steel tape
of approved style, precisely adjusted to the standard measures kept by
the survevor general.  The deputy’s standard imeasure will not he used
on the field work, but he carefully preserved in eamp and used for par-
poses of frequent comparison with his field chains or steel tapes, in
order that changes due to constant use may he dizcovered at the hegin-
ning of each day’s work., Al his returns of distance will be made in
miles, chaing, and links, a chain of 100 Jinks heing equal to 88 foot.
Engineers” chains reading by feet only are not to he nsed in public-
fand survevs,  Distances of height or depth may he civen in feet or
inches,  In these details the specimen field notes are to he observed,

20 The simple conditions imperatively demanded for all acenrate
measurements are specified in the chainman’s oath, promizine that he
will Ievel the ehain npon even and uneven gronnd, will plumb the pins,
either by sticking or dropping them, and will report the true distances,
These brief roles, faithtully obzerved, will render chaining sufficiently
exact to stand the test of inspection by striet examiners, '

0. Before chainmen are entrusted swith their actual duties, they
shonld he exercised for practice and thorounghly instrocted, under the
ove of their emplover, he ehaining two or three times over one or
morve trial lines of hillv or mountainous surface, to aseertain the acen-
racy and uniformity of the resulte. The methods used by competent
surveyors to ohtain true horizontal distance nver steep slopes, ave too
important to he disregarded, vet too clementary to he eiven here.
When nsing only a portion of the chain, on steep hill-sidex, especially
in a strong wind, accuracy requirves a plumh-line or some eqnivalent
means, to mark the vertical.  The dvopping of flagged pins not loaded,
too often in such cases leads to repeated and serions ervor, which may
be avoided by dropping a move enitable abhiect, such as a picec of metal
carried in the pocket,

If any other methods of obtaining measurements up or down hills or
across ravines he vesorted to. except that here authorvized, the faets
will he stated in the returns, and the distances must well sustain the
tests of the field examiner,
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MARKING LINER BETWEEN CORNERS,

41. The marking of trees and brush along lines was required hy law
as positively as the erection of monuments, by the act of 1704, which
iz still in force.  The old rules therefor are unchanged.

42. All lines on which are to he established the legal corner hound-
aries will be marked after this method, viz: Those trees which may be
intersectad by the line will have two chops or notches cut on the sides
facing the line, without any other mavks whatever. These are called
sight trees or line treez. A suflicient number of other trees standing
within 50 links of the line, on either side of it, will be hlazed on two
gides dingonally or quartering toward the line, in order to render the
line eonspicuous, and readily tn he traced in either direction, the
blazes to he opposite each other, coinciding in dirvection with the line
where the trees stand very near it, and to approach nearver each other
toward the line, the farther the line passes from the hlazed trees. In
carly surveys, an oppoxite practice prevailed.

43. Due cave will ever be taken to have the lines co well marked as
te be readily followed, and to ent the blazes deep enongh to leave
recognizable sears as long as the trees stand. This can De attained
only by Dblazing through the bark to the wood. Trees marked less
thoroughly will not be considered snfliciently blazed.  Where trees
two inches or more in diameter ocenr along a line, the required hlazes
will not he amitted.

44, Lines are also to bhe marked by ecutting away enough of the
undergrowth of bushes or other vegetation to facilitate correct sight-
ing of instruments,  Where lines cross deep swooded valleys, by sight-
ing over the tops. the usnal blazing of trees in the low evound when
aceeszible will he performed, that settlers may find their proper limits
of Iand and timber without resurvey.

45, The practice of blazing a random line to a point some distance
awayv from an ohjective corner, and leaving through timber a marked
line which is not the frue houndary, i imlawful, and no such surveyy
ave acceptable. The decigions of some State courts make the marked
trees valid evidenee of the place of the legal houndary, even if such
Tine i evooked, and has the gquarfer-cection corner far off the hlazed
Tine,

46, On trial or randem lines, therefore, the trees will not he hlazed,
unless oceagionaliv, from indispensahle necessity. and then it will he
done g0 guardedly as to prevent the possibility of confounding the
marks of the trial line with the trne. But bushes and Timbs of trees
max be lopped. and stakes set on the trial or random line, at every ten
chains, to enable the survevor on his veturn to follow and correet the
trial line and establish therefrom the true Tine.  To prevent confusion,
the temporary stakes set on the frial ov random line will he yemoved
when the survevar veturns fo establish the troe Tine,

47, The ferms of each act making appropriation for compensation
of survevs, allow increased pay for lines passing through Tands = cov-
ered with dense nnderarowth.™  The evident purpose of the ineresse
is to compenxate the surveyor for the additional Iabor and (Tnln:\' of
cutting away brush and trees which ohstruct the proper survey of the
line. and also of blazing the line ax required by law,

By dense undergrowth is meant thick hushes. honglis, ov other vege-
table growth of such height as to obstruct the use of the transit and
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require cutting away to obtain sights along line; also bushes, hrush,
or vines, that are of such character as to seriously impede the work of
traversing and chaining the line.

48. Inereaged rates for heavy timber or dense undergrowth will not
be allowed for lines on which no cutting away of brash is dane or is
necessary, or where blazing of timber is generally neglected. if these
conditions shall he shown by field inepection.

INSUPERARLE ORJECTR ON LINF-—WITNESS POINTS,

49, Under cirenmstances where the survey of a township or section
line is ohstructed hy an impassable obstacle, such as a pond, swamp,
or marsh (not meanderable), the line will be prolonged across such
ohstruction by making the necessary right-angle offsets (Plate I11. see.
29); or, if such proceeding be impracticable, a traverse line will be run,
or some proper trigonometrical operation employed to locate the line
on the opposite side of the obstruction: and in case the line, cither
meridional or latitudinal, thus regained, is vecovered hevond the inter-
vening obstacle, said line will be surveyed hack to the margin of the
obstrunetion and all the particulars, in relation to the field operations,
will be fully stated in the field notes,

50. As a guide in alinement and measurement, at cach point where
the line intersects the margin of an ohstacle, a witness point will be
established, except when such point is less than 20 chains distant from
the true point for a legal corner which falls in the obstruction, in which
case a witness corner will be estahlished at the intersection.  (See Plate
1L <ectinn 22; also Witness Points and Witness Corners, page 52.)

51, In a case where all the points of interseetion 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 he placed on the
offset line within 20 chains of the inaccessible corner point, such wit-
ness corner will he established.  (See Plate IT1. couth boundary of
soction 18.)

ESTABLISHING CORNERS.

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

The points at which corners will be established ave fully stated in
the soveral articles: ** Base Lines.” * Principal Meridians,” ** Standard
Pagllele 7 ote., following the title ““Initial Points.” page 335,

20 AN marking of letters and figures should he done neatly, dis-
sl and durablv, using the tools best adapted to the purpose, and
wo-ping them in good order. These tools are the chisel and hammer
o rariinge ctones, and the serihing: tool or gouge for surfaces of wood,
=7+ e othe gveatest permancney l’miuires stone corner monuments, and
the perishable pature of wood prohibits its uge where stones can he
“ond ev hronght, the deputy should be provided with good chisels,
Lo him ta mark neatly and expeditiously, using arabic figures

frr gl pvmtieye,
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SURVEYING MONUMENTSR,

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

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

Bearing ohjects. such as notable cliffs, rocks, honlders, ete., marked
with a cross, the Jetters B. O, and a section number.

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

Pits of proper size and arrangement.

Mound of stones. at proper position and distance from the corner,

Bearing trees, blaze(% and marked as required.

Stake 1n pit, with letters and figures necessary.

Mound of earth. which in many regions is the least. durable and neefnl
of all accesenries, '

NESCRIPTIONS OF CORNERS.

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

57. When pits and mounds of earth are made accessories to corners,
the pits will a}\mys have a rectangular plan: while the mounds will have
a conical form. with cireular hase; and in all cases both pits and mounds
will have dimensions at least ax great as those spociﬁe(} in the descrip-
tions.  Deputy survevors will strietly adhere to these provisions, and
no departure from the stated requirements will be permitted, either
in instructions or practice in the field.  (See Plates IV and V)

58. Referring to the numbered paragraphs, the corners described in
3" will be-preferred to those described in either ** 17 or ** 27, when
corners are established in loose, sandy soil, and good bearing treecs are
available; under similar conditions, the corners deseribed in **5™ and
¢ 8" will he preferred to those described in 4™ and 77, vespectively.

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

ABBREVIATIONS ALT.OWED IN RETURNS.

60. Dimensions of stones, posts, and pits should for brevity be
expressed ina regular manner, in consecutive order of length, breadth,
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and thickness, as shown in specimens; for instance, ““astone 23 x 10 x 8
ins,”  To describe a mound, the material, the altitude, and diameter
of baze will he given, as ““mound of earth 4 {t. base, 24 ft, high.”

The following contractions are authorized to he used in the prepa-
ration of field notes, transeripts, inspection reports and similar records,
and no othersshould e introduced.  Thearrangement of lines, blanks,
spaces, numbers. and the general form of the specimen notes should
be ohserved:

A for acres. mag. for magnetic.

a. n. ¢ forenoon. M. C. “ meander eorner.
A.M.Co 0 aux. meander enrner., mer. “ meridian.

ase. ¢ ascend. mkd. “marked,

astron. fCastronomieal, N. “ north.

hdy. £ boundary. NE. “ northeast.

belrs, “ houndaries, NW, “ northwest,

het. “ hetween, abs.  obeerve,

B. 0. ‘' Dbearing ohject. ohsn. “ahgervation,

B.T. ¢ hearing tree. p.om. fCalternoon.

¢, “oeloging corner, Pal. t Polaris,

chs. “ chains. Pr. Mer.  “ principal meridian,
cor., cors. ‘Cocorner, corners, Pt. of Tr. ¢ point of triangnlation,
cory. £ correction. } sec. o guarter section.
decl. “declination. R, Rs. “range, ranges.
dep. departure. red. ¢ reduce, reduction,
dese. “descend, s £ gouth.

dia. ‘¢ diameter. S, G ¢ standard corner.
diff. ‘¢ difference. SE. “goutheast,

dist, “distance. ger,, gecs, ‘Y section, sections.
D. s “odepnty survevor, QAL CL ¢ epecial meander corner,
1. © east. s “ gquare,

elong. ¢ elongation. St. Tar, < standard parallel.
frae. “ fractional. SW, “ zouthwest.

ft. “ foot, feet. T., or Tp. ““ township.

(:. AL “ gnide meridian, Ts.,,orTps. © townghips,

h., hre, “hour, hours, temp. temporary.

ins. ¢ inches, T fupper cubimination,
lat. “latitnde. var. fovariation.

1. o dawer entlmination, W, fowest,

Tke.  Jinks. W, O fCwitness corner.,
Lomot, “ Horal mean time. W, corr. “swateh eorrection.
Tong. “longitude. w.r £ avitness point.

m. “minutes. w. f. “owateh time.

AUTHORIZED FORMS AXND DESCRIPTIONS OF CORNERS.

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

2. The punctuation marks heretofore shown in former editions, to
be used with letters and figures on stones, posts, and trees, are now
omitted, for the reason that they ave neither made. nor desired to be
made, in the actual fie.d work, and hence ghould not be inzerted in the
official returns.

3. The stated dimensions of posts are minimum; if postsare longer
than 3 feet, the extra length will he placed in the ground: the posts
will in no case project more than 12 ins. above the natural surface of
the earth.

i

INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 27

STANDARD TOWNXNSHII' CORNERS.

[See Plates IT and IV}

64, When more than one-half of all the standard township and section
corners on any 6 wiles of « base line or standard payallel are stone cop-
ners, the descriptions in paragraphs 1 and 2, 1f the corncrs therein
described are established, will be modified as follows: Strike out “8 C
on N.7  After “marked,” insert the words

“SC13 Non N,

22 E on K., and

91 E on W. face.”

When wnder the conditions above specified the corner described in par-
agraph 1 is established, a stake may he driven in the east pit and marked
instead of the stone, and described as cxem plified 1o the last clavse of par-
agraph 6, page 23.

1. Stone, seith Dits and Meownd of Farth.

Set a — stone, — X — X — ing., — ins. in the ground, for standard
cor. of Tps. 13 N.. Rs. 21 and 22 E., marked S Con N.; with 6 grooves
on N., E., and W. faces: dig pits, 30x 24X 12 ins., crosswise on each
line, L. 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.

9. Stone, with Mound of Stone.

Set a — stone, — X — X — ins., — ins. in the ground, for standard
cor. of Tps. 13 N., Rs. 21 and 22 E., marked S C on N.; with 6 grooves
on N.. E., and W, faces: and raise a mound of stone®, 2 ft. hase, 1} ft.
high, N. of cor.  Pits impracticable.

3- Aglf’)ﬁf’./ 7(‘)‘7‘/1 _]))/’//)’/'N.// Z‘(/’.?,

Set a — stone, —X-— X — ins., — ins. in the ground, for standard
cor. of Tps. 13 N.. Re. 21 and 22 E.. marked S Con N.; with 6 grooves
on N., E., and W, faces; from which

A —, —ins, diam.. bears N, —% E., — lke. dist., marked”
TIANR22ES31BT.
A —, — ins. diam., bears N, —7 W, — Jks. distz; marked

TIANR21ES36RBT.

4, Dost, with Dits and Mownd of Earth.

Set a — post, 3 ft. long. 4 ins. sq., with marked stone (charred stake
or quart of charcoal), 24 ins. in the ground, for standard cor. of Tps.
13 N., Rs. 22 and 23 E., marked

SCT13NonN,,

R 23 ES31onE., and

R 22T 8 33 on W, face; with 8 grooves on N., E., and W, faces;
dig pits, 30 X 24 X 12 ins., crosswise on each line, E. and W., 4 ft,,
and N. of post, 8 ft. dist.: and raise a mound of earth. 5 ft. hase, 24
ft. high, N. of cor.

a Mound of stone will congigt nf not less than four stones, and will be at least 14 ft,

high, with 2 ft. hase. . ) o .
All hearing trees will be marked with the township, range, and section in which

they stand.
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5. Post, with Bearing Trees.

Set a — post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for standard
cor. of Tps. 13 N.. R 22 and 23 E.. marked

SCT13Non N,,

R 23 531 on E., and

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

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

TIBNR2ZZES3IBT.
A —, —rs diam.. bears N, —% W, — Tks, dist., marked
TIANR2ES36 BT,
& Mownd of Eurth, with Deposit, and Siake in 8.

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

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

SCT13 N on N,

R23 E 831 on E.. and

R 22 E 836 on W, face: with 8 grooves on N., E..and W, faces,
T Trve Cornerith Pits and Momwnd of Farth.

A —, — ins dianm.. for standard cor. of Tps. 13 N., Rs. 22 and 23
F.. T mark

SCTI13N. on N,

R 23 E S 31 on E.. and

R 22 E S 36 on W, side, with 6 notches on N., E., and W, sides; dig
pits, 24 X 18X 12 ins.. crosswise on each line, N., E., and W, of cor., 5
ft. dist.: and raise a mound of earth around tree.

Q& Tive Corner, with Bearing Trees,

A —, — ins diam.. for gtandard cor. of Tpe. 13 N.. Re. 22 and 23
F.. I mark

SCT13 N on N,

R 23 E 831 on E.. and

R 22 E 836 on W, side; with 8 notches on N., E., and W, sides;
from which

A —, — ins. diam.. bears N, —7 E.. — Tks. dist.. marked

TIBNR2ES31BT.
A —, — ins. diam.. bears N, —% W, — ke, dist., marked
TIBNR22ES83BT.

CLOSING TOWNSHIP CORNERS,
[See Plates IV and V]

65. When more than one-half of all the township corners are stone
corners, the descriptions in paragraphs 1 and 2, if the corners therein.
described are established, will be modified, as follows: Strike out <“C C
on 8.5, After “marked”, insert the words

“CC3NonS.,

2 W on E., and

3 W on W, face.”
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When, under the conditions above specitied, the cornsp doxeribed in par-
agraph 1 7s established, a stake may be driven in the cast pifoand marked,
instead of the stone, and deseribed as evemplificd in the Tust clause of
paragragh 6, below.

1. Stone, with Dits and Mownd of Farth,

Set o — stone, — X — X — ins,, —ins. in the ground. for closing
cor. of Tpz. 4 N. Re. 2 and 3 W., marked C Con 5.1 with 4 grooves
on 8., T, and WL faces: dig pits, 30X 24512 ins., croszwise an each
line, E. and W., 4 ft., and 5. of stone, 8 ft. dist.: and raise a mound
of earth, 5 ft. hase, 24 ft. high, S. of cor.

2. Stone, with Mound of Stone.

Set a — stone, —X—X — ins.,, — ins. in the ground, for closing
cor. of Tps. 4 N.,Rs. 2 and 8 W., marked C C on 8.1 with 6 grooveson
S., E., and W, faces; and raise a mound of stone, 2 ft. base, 1§ ft.
high, S. of cor. Pits impracticable.

3. Stone, with Bearing Trees.

Set a — stone, — X — X — ins., — ins. in the ground. for closing cor.
of Tps. 4+ N., Rs, 2 and 83 W., marked C Con 8.1 with 6 grooves on 8.,
E., and W, faces; from which

A —, — ins, diam. hears 8. —" E., — Tks. dizst., marked

T4NR2WSE6BT.
A —, — ins. diam., bears 8. —2 W, — Tks. dist.. marked
T4NR3WS1BT.

4. Dost, with Pits and Mound of Enrth.

Set a — post, 3 ft. long, 4 ins. sq., with marked stone (charred stake
or quart of charcoal), 24 1ns. in the gound, for closing cor. of Tps. £ N.,
Rs. 2 and 3 W., marked

CCT4NonS,,

R2W S6onkE., and

R 3 W S1on W. face; with 8 grooves on S., E., and W. faces; dig
pite, 30 X 24 X 12 ins., crosswise on each line, E. and W., 4 ft., and
S. of post 8 ft. dist.; and raise a mound of earth. 5 ft. base. 2% feet high,
S. of cor.

5. Dost, with Bearing Trees.

Set a — post, 3 ft. long, 4 ins. 8q., 24 ins, in the ground, for closing
cor. of Tps. 4 N., Re. 2 and 3 W., marked

CCT4NounS.,

R2W S6onKE., and

R3WS1onW,face; with6 grooves on S., 5., and W, faces: from
which

A —, — ins. diam., bears 8. —© E., — lks. dist., marked
T4NR2WS6BT.
A —, — ins. diam., bears 8. —° W, — lks. dist.. marked

TAINR3WS1BT.

8. Mound of Farth, with Deposit, and Stake in Dif.

Deposit a marked stone (charred stake or quart of charcpal),_lz ins.
in the ground, for closing cor. of Tps. 4 N., Rs, 2 and 3 W.: dig pits,
30 X 94 X 12 ins., crosswise on each line, 8., E.,and W.of ccr., 5 ft.
dist.; and raise a mound of earth, 5 ft. hase, 2% ft. high, over deposit.
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In E. pit, drive a — stake 2 ft. long, 2 ins. sq., 12 ins. in the ground,
marked ) '

CCT4+NonS.,

R2WS6onE., and

R3W 51 on W. face; with 8 grooves on 8., E., and W, faces,

1. Tree Corner, avcith Dits and Mownd of Earth.

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

CCT4NonS.

R2W S6on K., and

R 3 W S 1on W, side, with 6 notches on S., E., and W. sides; dig
pits, 24 X 18 X 12 ins., crosswise on each line, S., E., and W, of cor.,
5 ft. dist.; and raise a mound of earth around tree,

8. Tree Corneroarith Bearing Trees.

A —, — ine. diam., for elosing cor. of Tps. 4 N, Re. 2and 3 W, I
mark

CCT+NonS.

22 WS 6onE., and

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

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

T4NR2WS6BT.
A —, — ins. diam., hears 8. — = W, — lke. dist.. marked
T4NR3WS1BT.
66, Connecting Lines.

All closing township corners on hase lines or standard parallels, will
be connected. by course and distance. with the nearest standard corner
thereon; closing corners on all other lines, will he connected, ina similar
manner, with the nearest township, section. or quarter section corner,
or rile or half-mile monument, as existing conditions may require,

6T, Relative positions of Closing Corners, Fts, Mounde, and Bearing
Trees. ‘
Any line, which by intersection with another surveved line, deter-
mines the place for a closing corner, will be called a closing line; then
in ;{onem]. the mound and one pitof a closing corner will be placed on
such “cloging line,” N., 8., E., or W. of the closing corner, as prevail-
ing conditions may require; while said mound and pit, with the two
hearing trees (if used), will always he located on the same side of the
line closed upon, and on which the other pits will he established, as
directed in the foregoing descriptions, and illustrated on Plate V.

&R, Dositions and Dimensions of Dits af Closing Corners on irvegulay
boundaries,

When a closing line intersects an irregular houndary at an angle less
than 75%, and stone or post closing corners are established, the pit on
the boundary adjoining the acute angle will he 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 42X 36 %12 ins.; for a closing section corner it will be
8024 x12 ins. (See Plate V| figs. 2 and 3.)

69, Township or Sectron interfering Closing Corners.
When two closing lines, at right angles to each other, intersect an
irregular boundary at points less than 8 feet apart, and stone or post
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corners are established, the pits, that under ordinary circumstances

vould he placed on the boundary, will he omitted, and the pits on the

closing lines will have their dimensions inereased to 38X 36X 12 ins,
(See Plate V. fig. 4, at w and b.)

0. Dogitions and Dimensions of TVts and Mounds of interfering
Cloging Corpers.

When, under the conditions stated in paragraphs 68 and 69, the cor-
ners “Moundof Earth, with Deposit and Stake in Pit” arc established,
the pits on the boundary line will be omitted when the distance between
the closing corners is less than 10 feet and greater than 4 feet, and the
dimensions of the pits on the closing lineswill be inereased as directed
in said paragraphs.

In cace the distance hetween the closing corners is less than 4 feet,
one mound, 3 ft. hase, 24 ft. high, will cover the deposits of hoth clos-
ing corners,  (See DPlate V, fig. 4. at o A/ and »)

CORNERS COMMON TO FOUR TOWNSHIPS,
[Ree Plate IV}

71, When more than one-half of all the corners of atownship are stone
rorners, the deseriptions in paragraphs 1 and 2. 0F the corners therein
described dre established, will be 7720({#’6/7/ as follows: After “*marked”,
insert the words

“3 Non NE..

2 W on SE.,

2 N on SW., and

3 W on N, face;”

1. Stone, with Pits and Mownd of Earth.

Set a —— stone, — X — X — ins., — ins, in the ground, for cor. of
Tps. 2 and 8 N.. Rz 2 and 3 W, marked with 6 notches on each edge;
dig pits, 24X 2412 ins., on each line, N., E. and W. 4 ft. and S, of
stone, 8 ft. dist.: and raise a mound of cavth, 5 ft. hase, 24 ft. high,
S. of cor.

9. Stone, with Mound of Stone.

Set a — stone, —X—X — ins,, — ins, in the ground. for cor. of
Tps. 2 and 3 N., Re. 2 and 3 W., marked with 6 notches on each edge,
and raise a2 mound of stone, 2 ft. base, 14 ft. high, S. of cor. Pits
impracticable.

3, Stone, with Bearing Trees.

Set a — stone, — X —X — ins., — ins. in the ground, for cor. of
Tps. 2and 3 N., Rs. 2 and 3 W., marked with & notches on each edge,
from which

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

T3NR2WS31BT. _

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

T2NR2WS6BT, .

A —, — ins. diam., bears 5. —” W., — lks, dist., marked

T2NR3WS1BT. ) )

A —, — ins. diam., bears N, —2 W., — lks. dist., marked

T3NR3WS36BT.
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4. Dostoaudth Pite and Movnd nf Furth,

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 Tpx 2 and 3
N Rs 2and 3 W marked

T3NS31onNE..

R 2 W S6onSE.,

T2NS1onSW,, ana

R 3 W 838 on NW. face, with 6 notches on each edee: dig pits,
24X 2412 inz., on each line. N.. E.oand W., £ ft.. and 3. of post, 8

ft. dist.r and raise a mound of earth. 5 ft. hase, 24 ft. high. S. of cor,
5. Dost, writh Bearing Trees,

Set a — post, 3 ft. long. 4 ins. sq., 24 ins. in the gronnd, for cor, of
Tps. 2 and 3 N., Rs. 2 and 3 W, marked
T3NS 31 on NE.,

R2W SGonSE.

T2NST1onSW. and

R 3W 836 on NW., face.. with 6 notches on each edge: from

which

A —, — ins. diam., hears N, —> E.. — lks, dizt.. marked
T3NR2WS31BT.

A ins. diam,, bears S, —* F.. — ks dist,, marked
T2NR2WS6BT.

A, — ins, diam., bears S, — W, — lks dist.. marked
TeNR3WSIBT. )

A —, — ins. diam.. bears N. — W, — Iks, dist.. marked

TENRIWS3DT.
6. ound of Farth, anith /)/I/ms';'/, aned Stake in [54,

Deposit a marked stone (charrved stake or quart of charcoal), 12 ins.
in the ground, for cor. of Tps. 2 and 3 N., Rs. 2 and 3 W, dig pits
24X 24X 12 ins. on each line, Noo S, Eoand Wooof cor, 5 fto dist.;
and raize amound of earth, 5 ft. hase, 24 ft. high. over deposit.

In E. pit drive a — stake. 2 ft. Iong. 2 ins, gq., 12 ins. in the ground,
marked )

T3 N S31 on NE.,

R2 W S6onSE,

T2NS1onSW., and

R 3 W 836 on NW. face, with 6 notches on each edge,

1. Treo Corner o avith 1%1s and Mownd of Firth,

A~ —ins. diam.. for cor. of Tp=. 2 and 8 N..Rs. 2 and 3 W ]
mark

T 2N S 31 on NE..

R 2 W S¢onSE..

T2NS1onSW. and

R 3 W 836 on NW. side, with 6 notches facing each cardinal point;
dig pits, 24X 18x 12 ins., on each line. N, S.. E., and W, of cor.. 5 ft,
dist.: and raise a mound of earth around tree.

INSTRUCTIONS FOR SURVEY OF PJBLIC LANDS, 33

8 Tree Corner. weith Dearivg Trovs,
A —, — ins. diam., for cor. of Tps. 2 and 3 N., Rs. 2 and 8 W,
I mark
T3NS 31lonNE..
R2W S6wnSE.
T2NS1onSW. and
R 3 W S 36 on NW, side. with 6 notches facing each cardinal point:
from which
A —, — ins. diam.. bears N, — " E.. — lks. dist.. marked
T3SNR2WS31BT.
A —, — ins. diam., hears 8. —% E.. — ks, dist., marked
T2NR2WS6BT.

A —, — ina. diam., hears S, —% W, — lks, dist., marked
T2NRaWS1IBT.
A —. — ins. diam., hears N. —7 W, — Tk=. dist,. marked

TANR3IWS38BT.
CORNERS COMMON TO TWO TOWNSHIPR ONLY.

{See Plates IV and VITL]

T2, When more than one-half of all the corners of a township are stone
cornicrs, the deseriptions in paragraphs 1 and 2, 9f the corners therein
doxcribed are established, will be modified. as follomps:

After “marked”, insert the words:

2N on W, and

7 W on NW. face.”

When, under the conditions above specified, the corner deseribed in
paraqraph 1 is established, a stake may be driven in the south pit and
marked instead of the stone, and described as ewemplificd in the Tast
clavse of paragraph 6, page 34.

Lo Stone, aeith Pite and Mound of Farth.

Set a —stone, — X — X — ins.,— ins. in the ground, for cor. of Tps.
2 and 3N., R.7TW., on W, hdy. Tp. 3 N., R. 6 W., marked with 6
notches on N, and W, edges; dig pits 30X 24X 12 ins., on each line,
N.and S.. 4 ft.. and W, of stone, 8 ft. dist,: and raise a mound of
earth, 5 ft. base, 24 ft. high, W. of cor,

Q. Stone, with Mound of Stone,

Set a-— stone, — X — X — ins., — ins. in the ground, for cor, of Tps.
2 and 8 N.,, R. 7W.. on W, bdy. Tp. 3 N.,.R. 6 W., marked with 6
notehes on N. and W. adges: and raise a mound of stone, 2 ft. hase,
14 ft. high, W. of cor. Pits impracticable.

3. Stone, with Bearing Trees.

Set a — stone, — X — X — ins.,— ins. in the ground, for cor. of Tp.
9N, R 5W., and Tp. 8 N.. R. 6 W., on N. hdy. 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

T2NR5WSEBT.
A —,—ins. diam., bears N, —° W, —lks, dist., marked

T3NR6WS36RT.

4ARAZ R 3




34 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS,

4. Post,with Pits and Mound of Earth.

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

T2NRS5WS6onNE., and’ -

T3NRGBE6W S 36 on NW. face, with 6 notches on N, and W,
edges; dig pits 30X 24X 12 ins., on each line, E. and W., 4 £t., and N,
of post, 8 ft. dist.; and raise a mound of earth, 5 ft. base, 24 ft. high,
N. of cor. ‘
5. Post, with Bearing Trees.

Set a —post, 3 ft. long, 4 ins. 3q., 24 ins. in the ground, for cor. of
Tps. 2and 3N., R. 7T W., on W, hdy. Tp. 3 N., R. 6 W., marked

T2NR7WS1onSW.. and '

T3 NRT7TW S 38 on NW, face, with 6 notches on N, and W.
edges; from which

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

T2NRTWS1BT.
A —,—ing. diam.. bears N, —© W, —lks. dist., marked
T3NRTWS36BT.

8. Mound of Earth, with Deposit, and Stake in Pit.
. Deposit a marked stone (charred stake or quart of charcoal), 12 ins.
in_the ground, for cor. of Tps. 2and 3 N., R. 7 W., on W, bdy. Tp.
3N.,R. 8 }’V.: dig pits, 30X 24 X 12 ins., on each line, N. and W. of
801‘., 5 ft. dist.; and raise a mound of earth, 5 ft. base, 24 ft. high, over

eposit.

n W. pit drive a —stake, 2 ft. long, 2 ins. 8q., 12 ins. in the ground,

marked )

T2NRTWS1o0onSW,, and

T3NRTWS36on NW. face, with 6 notches on N. and W, edges.
1. Tree Corner, with Pits and Mound of Farth.

A —, —ins, diam., for cor. of Tps. 3 and £ N., R. 5 W., on E. hdv.
Tp. 4 N., R. 6 W., I mark )

T4NRS5W S31onNE., and

T3NRS5WS 6 on SE. side; with 6 notches facing N. and E.;
dig pits 24 18X 12 ins., crosswise on each line, N. and E. of cor., 5 ft,
dist.; and raise a mound of earth around tree.

8. Tree Corner, with Bearing Trees.
A —, — ins. diam., for cor. of Tps. 2 and 3 N, R. TW., on W, hdy,
Tp. 3 N., R. 6 W. I mark ' )
T2NRT7TWS1onS8SW,, and
T3NRTWS36 on NW. side, with 6 notches facing N. and W.;
from which
A —, — ins. diam., bears S. —% W, — lks. dist., marked
T2NRTWS1BT.
A — — ins. diam., hears N, —* W., — lks, dist., marked
TANRTWS36BT.
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CORNERS REFERRING TO ONE TOWNSHIP ONLY.
{Sec Plates TV and VL]

73. When more than one-half of all corners of « township are stone
corners, the descriptions in parographs 1. and 2, if the corners therein
described are established, 1will ba mr)/;/?' fiod as follmrs: After ““marked”
insert the words:

“92 N6 W. on SW. face.”

When, under the conditions above specified, the corner described in
paragraph 1 is established, a stake may he driven in the south pit, and
marked instead of the stone, and described as exenplified in” the last
clanse of paragraph 6, page 36.

1. Stone, with Pits and Mound of Earih.

Set a — stone, — X —X-— ins., — ins. in the ground, for NE. cor.
of Tp. 2 N., R. 6 W.  marked with 6 notches on 5. and W, edges; dig
pits, 36 X 36X 12 ins., on each line, 8. and W, of stone, 3 ft. dist.: and
raise a mound of earth, 5 ft. hase, 24 ft, high. SW, of cor.

2. Stone, with Mound of Stone.

Set a — stone, — X —X — ins., — ins. in the ground, for NE. cor.
of Tp. 2 N., R. 6 W., marked with 6 notches on 5. and W. edges: and
raise a mound of stone, 2 ft. hase, 14 ft. high, SW. of cor. Pits
impracticable.

3. Stone, with Bearing Tree.

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

A —, — ins. diam., bears 8. —* W__ — lksa, dist,, marked

T2NRAWS1BT.

4, Lost, with Pite and Mound of FEarth.

Set a — post, 3 ft. long, 4 ins. sq., with marked stone (charred stake
or quart of charcoal), 24 ins. in the ground, for NE. cor. of Tp. 2 N.,
R. 68 W., marked

T2NR5WS88onNE,

S 6 on SE.,

T2NR6WS1onSW., and

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

5. Dost, with Bearing Tree.

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

T3NR6WS31onNE.,

S 1 on SE.,

T2NR7TWS1on8SW, and '
S 1 on NW. face, with 6 notches on N. and E. edges; from which

A —, — ins. diam., hears N. —~ E., — lks. dist., marked
T3NR6WS31IBT.
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G Wound of Jeartl, ar/th Deparsit Cund Steke i 17,

Deposit a marked stone (charred stake or quart of charcoal). 12 ins,
in the ground. for SW. cor. of T, 8 N.. R, 6 W.: dig pits, 36X 56 12
ins.. on each line, N. and F. of cor.. 5 ft. dist.: and raize 2 mound of
earth, 5 ft. hase. 24 ft. high. over deposit.

In B pit drive a - stake. 2 £t Tong. 2 in. s 12 ins, in the ground.,
marked i (
TA2NRGWS31 on NE..

S 1on SE.
T2NRTWE 1 onSW., and
ST on NW. face, with 6 notehes on N. und E. edges.
Troe Corner, with 1% and Mound af Forth,
A — —ins. diam.. for SW.ocor of Tpo 8 N RO 6 WL T mark
TANR6WS3 on NE..
S1onSE.
T2NRTWS1onS8W., and
S Ton NWaide, with 6 notehes facing N.and F.: dig pite, 80 2412
ins.. erosswise on each line. N. and E. of cov., 5 ft. dist.: and raise «
mound of earth around tree.
S Tree Covner, arith Beayring Trec.

A — —ins, diam.. for SE. cor. of Tp, 4+ N.. R, 6 W, | mark

S 6 on NE..

T3NRSWS6onSE.,

S 6 on SW., and

T4+ NRAEWS 28 on NW, cide, with & notches facing N, and W ..
from which )

A\ —,  inz diam.. bears N. —= W, — Tke. dist.. marked
THNRAWSSBT.

-1

STANDARD SECTION CORNERS,
[Bee Plates 1T and IV ]

TN, Stone arith TVts and Mowund /‘ff Foarth.

Set o — stone, —X —x—ins. - ins, in the ground. for standard
eor. of secs. 31 and 32, marked S (" on N.; with 3 grooves on K.,
and 1 groove on W. face: dig pits, 24% 18X 12 ins.. erosswise on
each Tinel Foand W.. 3 ft. and N, of stone, 7 ff. dist.: and raise a
mound of earth, 4 ft. hase, 2 ft. high. N, of cor.

2. Stomie, aeith menind of Stone,

Seta—stone, — X — X —ins.,— ins. in the ground, for stand. cor. of
secs. 35 and 36, marked S Con N.: with 1 groove on E. and 5 grooves
on W. facer and raise a mound of stone. 2 ft. hase 14 ft. high, N. of
cor.  Pits impracticable.

3. Stone,arith Bearing Trees,

Seta — stone, -—X — X — ins,, — ins. in the ground, for standard cor.
of secs. 83 and 84, marked 8 C on N.: with 3 grooves on F. and W,
faces; from which )

A —, — ins. diam.. bears N. —% E., — lks. digt.. marked

T18NR21 ES34BT.
A —, — ina, diam., bears N. —° W, — lks, dist., marked

TIBNR2IES33RBT.
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4 Dost, owdth Ditsoond Monnd of Furvth.

Set a — post, 3 ft. long, 4 inx. sq.. with marked stone (charred stake
or quart of charcoal), 24 ins. in the ground. for standard cor. of secs.
32 and 33, marked

SCT13NR21 Eon N,

S 33 on E., and o

S 32 on W. face, with 4 grooves on K.. and 2 grooves on W. face;
dig pits, 24X 18X 12 ins., crosswise on each line, E. fmrl WwW.. 3 tt..';md
N.of post, 7 ft. dist.: and vaise s mound of carth. +ft. hase, 2 ft. high,
N. of cor.

5. Dost, with Bearing Trees.

Set a — post, 3 ft. long. 4 ins. s 24 ins in the ground, for standard
cor. of sees, 34 and 35, marked

SCT13NR2L Eon N,

S 35 on K., and o

S 34 on W. face, with two grooves on F. and 4 vrooves on W, face:
from which ‘

A —, — ing. diam., bears N, —* E.. — lks. dist. murked

TI3NR21ES3 BT
A —, — ins. diam.. bears No —= W, ks, dist., marked
TI3NR2IES34 BT,
6. Mownd of Favth. with Deposit, and Stk (0 108,

Deposit a marked stone (charred stake or quart of charcoal), 12 ins,
in the ground, for standard cor. of secs, 35 and 341 dig pits, 24X 18X 12
inx., crosswise on each line. N., E._and W, of cor., 5 ff. dist,; and
raise a mound of earth, 4 ft. base, 2 ft high, over deposit.

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

SCTI3NR22FE on N,

S 34 o0n E., and ]

=233 on W, face: with 3 grooves on E. and W, faces.

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

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

SCTI1I3NR22Eon N,

S 32 on E., and . _

S 31 on W, side, with 5 notches on E.. and | noteh on W, side: dig
pits, 18X 18x 12 ins., N., E., and W, of cor 4 ft. dist.oand raize a
mound of earth around tree.

8. Tree Corner, with Bearing Trecs.

A —. — ins. diam., for standard cor. of secs. 35 and 36, I mark

SCT1I3NR22EonN.,

$ 36 on E., and o

S35 on W. side, with 1 notech on E.. and 5 notches on W sides
from which

A —, — ins. diam., bears N. —~ E.. — lks. dist.. marked
TiISNR2ES36DBT. ’
A —. — ins. diam.. bears N. —  W.,. - lks, dist., marked

T ANR2ES BT,
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CLORING SECTTON CORNERS,
[Sec Fhues TV and V7]

5. 1. Stone, aith Dits and Mowpd of Farth,

Set a — stone, — X — X — ins., — ins, in the ground. for closing
cor. of secs. 1 and 2, marked C C on S.: with 1 groove on E., and 5
§1'ooves on W, face: dig pits. 24 X 18 X 12 ins, crosswise on each line,
o and W., 3 ft., and S. of stone. 7 ft. dist.: and raise a mound of
earth, 4 ft. hase, 2 ft. high. 8. of cor.

9. Stone, with Mownd of Stone,

Set a — stone, — X — X -—insz.. — ins, in the ground, for closin
cor, of secs. 3 and 4, marked C C on 8.; with 3 grooves on E. and W,
faces: and raise a mound of stone. 2 ft. hase. 14 ft. high. 8 of cor,
Pits impracticable.

A Stomeandth Bearing Trecs.
Set a — stone, — X — X - ins., — inx in the ground. for closing

eot, of secs. 1 and 2, marked C (Con S.: with | groove on E.. and 5
grooves on W. face: from which

A —, — ins. diam.. hears 8. —° E., — Iks. dist.. marked
TANRSWS1IBT.
A —, — ins. diam., hbears 8.7 — W, — Tks, dist.. marked

T4NRAIWS2BT.

4. Fost, adth Dite and Movnd of Fartl.

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

CCT4NR3WonS,.,

S 1on K. and

S 2 on W. face, with t groove on F., and 5 grooves on W, face: dig
pits, 24 X 18 X 12 inx., crosswise on each line, E. and W.. 3 ft., and
S, of post, 7 ft. dist.: and raise a mound of earth, 4 ft. hase, 2 ft. high,
S, of cor. )

5. Postoarith Bearing Trees.

Set a — post, 3 ft. long, 4 ins. sq., 24 ins.in the ground. for closing
cor. of secs, 1 and 2, marked '

CCT4NR3WonS.

S1ton K., and

S 2 on W, face. with 1 groove on F..and 5 grooves on W, face:
from which

A . —ins. diam., bears &, —° E.. — lk=. dist.. marked
T4NR3AWSIBT.
A - . ~— ins. diam., bears 8, —> W, — ks, dist.. marked

T4NR3WES2BT.
o Mevnd ar Fupthoaith Deposit, and Stake in it
Deposit a marked stone (charred stake or quart of charcoal), 12 ins.
e the ground, for closing cor. of sees, 3 and 4; dig pits, 24X 18X 12

ir<  ormswice on each line, S., E., and W. of cor.. 4 ft, dist.: and
~ieew mannd of earth, 4 ft. hase. 2 ft. high, over deposit.
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In E. pit drive a—=stake, 2 ft. long. 2 ins. sa.. 12 ins. in the ground.
marked

CCTHNR3WonS,

S3on E., and

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

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

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

CCT4NR3Won8S.,

S1on E., and

S 2 on W, side, with 1 notch on E., and 5 notches on W. side; dig
pits, 18X 18x 12 ins., S., E.. and W, of cor., 5 ft. dist.: and raize a
mound of earth around tree.

8. Tree Corner, with Bearing Trees.
A —, — ins. diam., for cloging cor. sees, 1 and 2. T mark
CCT4NR3WonS.,
S1onE., and
S 2 on W, gide, with 1 notch on E.. and 5 notches on W, side: from
which

A —, — ins, diam., bears 8. —7 E.. -— lk=. dist.. marked
T4NR3SWS1BT.
A —, — ins. diam., bears S, —% W, — lks. dist.. marked

T4NR3ZWS2BT.
9. All closing section corners, on hase lines or standard parallels, swill

he connected by courseand distance with the nearest standard cornev
thereon. (See section 143.)

CORNERS COMMON TO FOUR SECTIONS.
{See Plates IV and V)

6. When more than one-half of all il corners in o tonenship are stons
eorners, the deseriptions in pavagraphs 1 ond 2, f the corners therein
described ave established for cor. of secs. 15. 16, 21 and 22, 00711 he mnodi-
fed as follmps: after < marked " insort the svords

“4 N on NE., and

3 W on SE. face.”

When, wnder the conditions abore specified, the corner described in
paragraph 1 is established, a stake may be driven in the southeast pit,
and marked instead of the stone, and described as coreraplified in 1he last
close prf/rf/!/rfl])/r 6. poge 40,

1. Stone, with Pits and dMownd of Farth,

Set a — stone, — X — X — ins., — ins. in the ground. for cor. of secs,
14, 15, 22, and 23, marked with 3 notches on 5. and 2 notches on F.
edge: dig pits, I8 X 18X 12 ins.. in each sec. 5% ft. dist.: and raise a
mound of earth. 4 ft. hase. 2 ft. high. W of cor.

9, Stone, with Mound of Stone.

Set a — stone, — X — X — ins,, — ins. in the ground, for cor. of
secs. 14, 15, 99, and 23, marked with 3 notches on S. and 2 notches on
E. edge; and raise a mound of stone. 2 ft. hase, 14 ft. high, W. of
cor. gl’its impracticable.
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3. Stone, with Bearing Trees.

Set a — stone, — X — X — ins. — ins in the ground. for cor. of
secs, 0, 10, 15, and 16, marked with 4 notches on 8., and 3 notches on
E. edge: from which

A —, — ins. diam., bears N, —° K., — Tks. dist.. marked
T2NR2WSI10BT.

A —, — ins. diam., hears 8. — - E.. — lks. dist.. marked
T2eNR2WSI15BT.

A —, — ins. diam., hears S, —~ W, — lks. dist., marked
TONR2WSI1ABT.

A —, — ins. diam., hears N, — - W. — Tk« dist., marked
T2NR2WSOIRBT.

L. Postoowith Pitaund Mownd of Furth.

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 seces. 15, 18,
21, and 22. marked )

T2NS150n NE.,

R 2 W S 22 on SE.,

S 21 on SW., and

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

5. Dost, with Bearing Tress.

Set a — post, 3 ft. long, 4 ins. #q.. 24 ins in the ground for cor. of
sees, 25, 26, 35 and 3R, marked

T2NS250n NE.,

R 2 W & 36 on SE.,

=35 on SW., and
=S 26 on NW face, with 1 notch on 8. and E. edges: from which

A —. — ins. diam., hears N. —° E.. — 1ks, dist.. marked
T2NR2WS25BT.

A —. — ins. diam., hears S. —° E.. — lks dizt.. marked
TAINR2WS38BT.

A —, — ins. diam., bears &, —= W, — ks, dist., marked
T2NR2WES3:5BT.

A —, — ins diam.. bears N, — - W, — lk= dist.. marked

PSNR2WS2BT.
&, Mownd, with Deposit, and Stals in D0t

Deposit a marked stone (el ar od stake or quart of charcoal), 12 ins,
in the ground, for cor. of secs. 25, 26, 35 and 36: dig pits, 18x 18X 12
ins., in each sec., 4 ft. dist.: and raize a mound of earth, 4 ft. base, 2
ft. high, over deposit.

In SE. pit drive a— stake, 2 ft. long, 2ins. 5., 12 inz, in theground.
marked

T2XNS250n NE.,

R 2 W 836 onSE.

535 on SW., and

S 26 on NW, face, with 1 notch on 8, and E. edges.
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1. Tove Copner, with Pits and Mowund of Earth.

A—. — ing. diam., for cor. of sees. 29, 30, 31, and 32, T mavk

T2NS2%9on NE.,

R2 W S 32o0n 38k,

831 on SW., and

S 30 on NW, side, with 1 notch on S., and 5 notches on E. side: dig
pits 18 X 18 % 12 ins., in each sce.. 5 ft. dist.: and raise 2 mound of
earth around tree.
R, Tree Corner, with Bearing Trees.

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

T2 NS5o0nNE,

R2WS8on SE.,

S7o0nSW,, and

S 6 on NW. side, with 5 notches on 8. and E. sides: from which

A—. — ing. diam. bears N, — E., -~ lks. dist.. marked
TONR2WS5BT.

A—. — ins. diam., bears 8, —= E. Tks dist., marked
T2NR2WSS8BT.

A—, — ins. diam., bears S. —7 W Iks. dist., marked
T2NR2WSTBT.

A—, — ins. diam., bears N, — W, — Iks. dist.. marked

T2NR2WS&BT.

SECTION CORNERS COMMON TO TWO SECTIONS ONLY.

[Qee Plates IV and VIIL]

7. When more than one-half’ of all the corners in o townshy are
stone corners, the deseriptions in paragraphs 1 and 2, if the eorners
therein described are established. near cor. of sces. 15, 16, 21, and 22,4057
b modified, as follows:

After ““marked”, insert the words

3 Non SW., and

7 W on NW. face.”

When, under the conditions above specified, the corner described in
paragraph 1 is established, a stake may be driven in the southwvest pit,
and marked tnstead of the stone, and describod as eremplifiod in the lost
clavse of paragroph 6, page 42.

1. Stone, with Pits and Mound of Earth. (Tp. 3 N., R. T W.)

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

2. Stone, with Mound of Stone. (Tp, 3 N., R. 7T W,)

Set a — stone, — X —X — ins., — ins. in the ground, for cor. of
secs. 15 and 22 marked with 3 notches on N. and 3. edges; and raise
a mound of stone, 2 ft. hase, 1% ft. high, W. of cor. Pits impracticable.

sThe corner established on the range line and described i paragraph 1, will have
notches to indicate the distances to the NE. and SE. corners of the township. See
Plate 1V, fig. 18; and Plate VIII, Tp. 3 N, R.7 W,
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8. Stone, with Bearing Trees. (Tp. 3 N.O R T W)
Set a — stone, — X — X — ins., — ins. in the ground, for cor. of
sees. 28 and 29, marked with 4 notches on E.-edge; from which
A —, — ina. diam., bears N. —% E., — lk=a. dist., marked
T3NRTWS28BT.
A —, — ins, diam., bears N. —° W, — lks. dist,, marked
TSNRTWS2 BT.

4. DPost, aith Pite and Mownd of Farth, (Tp. 2 N., R. 6 W)

Set a — post, 3 ft. long, 4 ins. sq., with marked stone (charred stake
or quart of charcoal), 24 ins. in the ground, for cor. of 33 and 24
marked

T 2N S 34on NE. and

R & W 833 0on NW. face, with three notches on E. and W, edges;
dig pits 24 X 24X 12 ins., in each sec.. 6 ft. dist., and raise & mound of
earth. 4 ft. hase. 2 ft. high. N. of cor.

8. Dostoawith Bearing Trees. (Tp. 3N, R. 5 W)
Set a — post. 3 ft. long. 4 ins. sq.. 24 inz, in the ground. for cor, of
secs. 24 and 25, marked )
T3NS 25 0onSW,, and
R5 W 824 on NW. face, with 4 notches on N., and 2 notches on
S. edge: from which
A =, — ins. diam., bears S. —° W., — Tks. dist.. marked
T3NRsWS25BT.
A -—, — ins. diam.. bears N, —7 W, — Tks, dist., marked
TANRAWS2H4BT.

8. Mound of Enrth awith Deposit and Stake in % (Tp. 2 N., R.

6 W,

Deposit a marked stone (charred stake or quart of charcoal) 12 ins.
in the ground, for cor. of secs. 13 and 24: dig pits 24X 24X 12 ins.. in
each sec., 4 ft.. dist.; and raise a mound of earth, 4 ft. hase, 2 ft. high.
over deposit.

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

T 2NS 24 on SW., and

R 6 W S 13 on NW. face, with 8 notches on N. and S. edges.

7. Tree Corner. with Pits and Mound of Earth. (Tp. 3N R.6 W)
A —, — ins. diam., for cor. of secs. 24 and 25, T mark
T3NS250on SW. ana
R A W S 24 on NW. side, with 4 notches on N. and 2 notches on S.

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

mound of earth around tree.

8. Tyee Covner with Bearing Trees. (Tp. 3NLR.TW.)

A—,— ins, diam., for cor. of secs. 22 and 27 I mark
T3 NS27on SW., and
R7W 8922 on NW. side, with 4 notches on N., and 2 notches on

S. side: from which

A—, — ins. diam., bears S. —° W.,— Iks, dist., marked
TAINRTWS2TRBT.
A —. —ins. diam., bears N, —° W, — lks. dist., marked

TSNRTWS22BT.
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SECTION CORNFERS REFERRING TO ONE SECTION ONLY.
{See Piates IV and VI

78. When more than one-half of all corners in a townshap are stone
corners, the descrz}'ptiﬂns in. paragraphs 1 ond 2, if the corners therein
deseribed, ave established near the place for cor. of secs. 15, 16, 21, and
22, will be modified, ns follows: After marked” insert the words:

“9 N 5 W on NE. face;”

When, under the conditions above specificd, the corner deseribed in par-
agraph 1 is established, a stake may be driven_in the pit, and marked
instead of the stone, and described as exemplified in the last clavseof
praragraph 6, helow.

1. Stone, with Dit and Momd of Favth. (Tp. 2 N., R. 5 W.)

Set a — stone, — X ——X — ins., — ins. in the ground, for SW. cor.
of sec. 12, marked with 1 notch on E. edge; dig a pit. 38 X 36X 12 inx.,
in the sec., 8 ft. dist.; and raise a mound of earth. 4 ft. hase. 2 ft.
high, NE. of cor.

2. Stone, with Mowmd of Stone.

Set a — stone, —X—X—ins. in the ground, for SW. cor. of sec.
12, marked with one notch on E. edge: and raise a mound of stone, 2
ft. base, 1% ft. high, NE. of cor.

3. Stone, with Beoring Tree.

Set a — stone, —X — X — ins., — ins. in the ground, for SW. cor.
of sec. 12. marked swith 1 notch on K. edge: from which

A —, — ins. diam., bears N, —2 F., — Tks. dist., marked

T2NRAWS12BT.
4. Post, with Pit and Mound of Earth. (Tp. 3 N., R.5 W.)

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

T3NS9%onNE.

R 5 W S 10 on SE.

S 9on SW.. and

890 on NW. fuce. with 5 notches on S. and 3 notches on E. edge:
dig a pit, 36X 36 X 12 ins.. in the sec.. 8 ft. dist.: and raise a mound of
earth, 4 ft. base, 2 ft. high, SE. of cor.

5. Dost, with Bearing Tree. (T.2N..R. 5 W)

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

T 2N S 120n NE.,

R3WS13on8E..

S 13 on SW,, and

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

A —, — ins. diam., bears N, —~ E.. — lks. dist.. market

T2NR5WS12BT.
6. Mownd of Exrth, with Deposit, and Staks in pit. (Tp. 3 N,R.5W)

Deposit a marked stone (charred stake oy quart of charcoal), 12 ins,
in the ground, for NW. cor. of sec. 10: dig a pit. 36X 36X 12 ins. in
the sec., 5 ft. dist.: and raise a mound of earth. 4 ft. base, 2 ft. high
over deposit.



44 INSTRUCTIONS FoR SURVEY OF PURLIC LANDS,

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

T3NS9onNE.,

R 3 W 5100nSE.,

89 0on SW., and

S 9 on NW., face, with 3 notches on 8., and 3 notches on E. edge.

T Tree Corneryanith it and Mound of Lorth,  (Tp. 2 N.UR. 5 W)
A —. — inx, diam., for SW. cor. of zec, 12, T mark
T2NS120n NE.,
R3 W§S13 on SE.,
S 13 0on SW., and
S 13 on NW. side, with I notch on E. side: dig a pit, 24X 24 x 12
ins., in the sec., 5 ft. dist.; and raise a mound of earth around tree.

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

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

T3NS%on NE.,

R 5 W S 10 on SE..

S 9 on SW., and

S 9 on NW., side, with & notchex on S.. and 3 notches on E. side;
from which

A —, — ins. diam., bears 8, —7 E., — lks. dist., marked

T3INRAWSI0OBT.

QUARTER SECTION CORNERS,
[Ree Plates TV and V)

0. L Stone, with Dits and Mownd of Farth.

Set a — stone, — X — X —- ins., — ins. in the ground, for } sec. cor.
marked 4 on N. face: dig pits. 18 18X 12 ins., E. and W. of stone,
3 ft. dist.: and raise a mound of carth. 3% ft. hase, 14 ft. high, N. of cor.
2 Stone, with Houpd of Stons,

Set a -— stone, — X —X — ins.. -— ins. in the ground. for § =ec.
cor. marked 4+ on W, face; and raise a mound of stone, 2 ft. hase, 1%
tt. high, W, of cor. Pits impracticable,

3. Stone, with Bearing Trees.

Set a — stone, — X - X -— inx,, = ins. in the ground, for } sec. cor,

marked + on W, face; from which

A —, — ins. diam., bears N. —~ F.. — lks dist.. marked
1S16BT.
A —, — ins, diam., bears N, -7 W._ - {ks, dist.. marked

+1S17TBT.
4. Post, with ITts and Mownd of Earth.

Set a — post, 3 ft. long, 3 ins. sq., with marked stone (charred stake
or quart of charcoal), 24 ins. in the ground, for % sec. cor. marked }
S 4on N. face and 9 on 8. face; dig pite 18% 18X 12 ins., K. and W,
of post, 3 ft. dist.; and raise a mound of carth, 34 ft. base, 14 ft. high,
N. of cor.
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5. Dostoarith Benring Trees.
Set a -— post, 3 ft. long. 3 ins. sq., 24 ins, in the ground, for { sec.
cor,. marked + 8 21 on W, face and 22 an E. face: from which

A —, ins, diam., bears 8, — K., — lks. dist.. marked
+4S522BT.
A —. — ins. diam.. bears 8. —7 W — ks, dist.. marked

+1S21 BT
8. Mound, with Deposit and Stake in 11,

Deposit a marked stone (charred stake or quart of charcoal), 12 ins.
in the ground, for % sec. cor.: dig pits. 18X 18X 12 ins., E. and W. of
cor., 4 ft. dist.; and raise a monnd of earth. 3% ft. hase, 11 ft. high,
over deposit.

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

} 821 on N. face and 2% on S. face.
7. Tree Corner, with Dite and Mownd of Fart).

A —, — ins. diam., for 4 sec, cor. T mark £ 5 Ton W.side and S on
E. side; dig pits. 18X 18% 12 ins., N, and S, of cor. 4 ft. dist.: and
raise a mound of earth around tree,

8. Tree Crner, with Bearing Treis.

A —, — ins. diam., for } sec. cor. T mark 3 8 200 on N, side and 20

on S, side: from which

A =, — ins. diam., hears N, —= W, — lks. dist.. marked
$1S520BT.
A —, — ins. diam., béars S — W — ks dist.. marked

1S5S29BT.
80. JT%ts and Mownds of Quarter Section Corners,

On meridional lines, the pits will be dug N. and 5., and the mound
will be placed on the west side of the corner: on latitudinal lines. the
pits will he located E. and W., and the mound will he huilt on the
north «ide of the corner.  See Plate V.

81. Markings on Quarter Section Corners.

On meridional lines, the marks will he placed on the west side. and

on latitudinal Jines, on the north side of the stone. post, or other corner.

82, Stakes in DPits of Quarter Section Carners.,
On meridional lines the stakes will he driven in the S pit, and on
latitudinal lines, in the E. pit.

STANDARD QUARTER SECTINON CORNFERR.

[Sec Plates TV and V]

83. All standard quarter-section corners, on base lines or standard
parallels, will have the letters § C (for standard corner). precede the
marking ¥ or + S, as the case may be; such corners will be established
in all other vespects like other quarter-section corners. )

When bearing trees are described for standard quarter-section cor-
riers, each tree will he marked, SC 1S BT.
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QUARTER SECTION CORNERS COMMON TO TWO QUARTERS OF ONLY ONE
SECTION.

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

MEANDER CORNERS.
{See Plates 111, IV, and V.]

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

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

M C on E. face, with 1 groove on S. face; dig a pit 36 X36x12ins.,
8§ ft. W, of stone: and raise a mound of earth, 4 ft. base, 2 ft. high,
W. of cor.
2. Stone, with downd of Stone.

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

M C on 8. face. with 5 grooves on E. face; and raise a mound of
stone, 2 ft. base, 14 ft. high, N. of cor. Pits impracticahle.
3. Stone, with Bearing Trees.

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

cor. of fracl. secs. 26 and 35, with 1 groove on 8. face, marked
M Con W. face: from which

A—_ — ins., diam., bears N. —~ E.. — lks. dist,. marked
TIBNR20ES26MCBT.
A—, — ins., diam.. bears S, —~ E. — lk=., dist., marked

TiI5NR20ES3BMCRT.
4. [ost, with Pit and Mound of Farth.

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

M Con N.,

T 15 NonS.,

R 20 E S 20 on E., and

S 19 on W. face, dig a pit, 36 X36% 12 ins,, 8 ft. S. of post: and
raise a mound of earth, 4 ft. hase, 2 {t. high, S. of cor.

5. Dostoowndth Bearing Trees,

Set a — post. 3 ft. long. 4 ins. xq., 24 ins. in the ground, for meander
cor. of fracl. sees. 25 and.28, marked

M Con N.,

T 15 NonS.,

R 20 E S 250n K., and

S 26 on W, face: from which

A —, — ms, diam., bears . —7 F., — iks. dist.. marked
TISNR20ES23MCRBT.
A —, — ins. diam., bears 8. — - W, — ks, dist.. marked

Ti5NR20ES26MCBT.
8. Mound with Deposit, and Stake in IVt

Deposit a marked stone (charred stake or guart of charcoaly 12
ins, in the ground, for meander cor. of frack sees. 25 and 260 dig «

AR
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pit, 36X 36X 12 ins., 5 ft. N. of cor.; and raise a mound of earth,
4 ft. bage, 2 ft. high, over deposit.

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

MConS.,

T 15 Non N.,

R20E S 26 on W., and

S 25 on E. face.

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

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

MCon W,,

T 15 Non E.,

R20 ES 17 on N., and

S 20 on S, side; dig a pit, 36 X36x 12 ins., 8 ft. E. of tree; and
raise a mound of earth, 4 ft. base, 2 ft. high, E. of cor.

8. Tree Corner, with Bearing Trees.

A —, —ina. diam., for a special meander cor. of fracl. E. and WV,
halves of sec. 33, T mark

SMCon N,

T 15 Non 8.,

R 20 E S 330n E., and

S 33 on W. side; from which

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

TI5NR20ES33SMCBT.

, — ins. diam.. bears 8. —° W._ — lks. dist., marked
TIANR20ES3SMCBT.

88, Prts and Mounds of Meander Corners,

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

A

87, Markings on Meander Corners.

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

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

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

On base lines or standard parallels and on latitudinal township lines,
the township and section numbers will be marked on the sides facing
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the north and south eardinal points: while the range numbers will he
placed on the side opposite the marking M (. )

Inall the markings provided for in this paragraph. the numbers
indieating township, range, and section, will he preceded by the initial
letters T It and S, respectively, ’

NN /,7)('4\‘/’/‘7)#////2.\- w1l D mod ifrod In eortain cases,

When a tree is marked for a regular meander corner, the deseriptions
in paragraph 8 will he modified. ax follows: strike out *special "; in
place of “ E.and W, halves of gec. 337, write **secs. — and —,"7 and
omit the Jetter S, preceding M (%, in the mavking on corner and
hearing trees. ’

The descriptions in paragraphs 1 to 7, inclusive. will be modified to
describe special meander corners. ax illustrated in paragraph 8, hy
writing ““special™ hefore meander cor. and S before M C when con-
clitions require the change.

SO0 Special Meander Corners and cLweiliary Meander Corners.,

Regular meander corners are those estahlished on standard, town-
ship. or seetion Hines,  See Plate IV, for plang of meander corners, and
thespecimenplat, Plate T sections 17,18, 19, 20,25, 26, and 33, forloca-
tions of meander corners described in Specimen Field Notes. page«
170 and 150, )

The meander corners on lines of logal subdivisions, other than
standard. township. or section lines, will he designated special meander
corners, e, g those located on the Specimen Plat. Plate TT1, in sec-
tion 32,
~ Meander corners, not on a line helonging to the system of rectangu-
lar surveving. will he called auxiliary meander corners, e. ¢.. the
meander corner on Dinmond Rock, in seetion 18.

Yoo eander Copiiers on wpisit oo cppennied ard 1l o an/tnesserd.,

When a Meander Corner falls at a point where prevailing conditions
would threaten its’ destruction by natural causes, a witness corner to
snel meander corner witl he established, as provided for in the article
Wirness Corners. page 52,

1L CORNERS ON RESERVATION OR OTHER POUNDARIER NOT CONFORM.-
ING TO THE RECTANGULAR SYSTREM.
[See Plate v ]

Stones for corners on Indian Reservation or other houndaries will
not he fescthan 20 ing long, or less than 6 ins. thick, and will measure
at lewst one cubic foot in volume; consequently, astone 20X 144 X 6 ins..
will he ahout minimum size, and 32X 9% 6 ins., represents satisfactory
proportions. N, P, for Nez Perees (Indian Reservation), on the east,
and P T for Public Land (unsurveyved). on the west, applies to para-
craph 1 only.

Lo Stane, anith Movnd of Farth,

Sef a — stone, — ¥ — — inx., — ins. in the ground, for the 17-mile
cor.. marked

17 Mon S,

N TP on E. and

P Ioon W, face; dig pits 36 X 36% 12 ina., E. and W. of stone, 4 ft.
dist.: and raise a mound of earth, 5 ft. base, 24 ft. high. S. of cor.
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9. Stone, with Mond of Stone,

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

38 M on NE.,

N Pon NW., and

P L on SE. face, and raise a mound of <tone, 3 ft, hase, 2 ft. high.®
N. E. of cor.  Pits impracticable.

2. Stone, with Bearing Trees.

Sat a — stone. — X — X — ing,, — ins. inthe eronnd, for the 35-mile
cor,, marked

35 M on E.,

NPonN., and

8 W on S. face; from which

A —, —ins, diam., hears N. —2 E., — Tks. dist.. marked
NPIRSSMBT.

A —, — ins. diam., bears 8. —7 E.." — lks. dist., marked
TENRIWS035MBT.

A —, — ins. diam., bears 8. —7 W..» — lks. dist.. marked
T6NRSEWSS8S3sMBT.

A —, — ins. diam., bears N, —7 W, — lks. dist.. marked

NPIR3MBT.

4, Post. with Pits and Mound of FEarth.

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

17 Mon 8.,

NPIRonE., and ) ‘

P L on W, face; dig pits. 36 X36% 12 ins., I.. and W. of post. 4 ft.
dist.; and raise a monn({‘of earth, 5 ft. base. 24 ft. high. 8. of cor,

5. Post. with Bearing Trees.

Set a — post, 3 ft, long. 5 s =q.. 24 inz in the ground. for the 35-
mile cor., marked

35 M on E..

NPIRonN. and

TANRS W S9on 8. from which

A —, — ins. diam., bears N, —7 E.. — lks, dist.. marked
NPIRSSMBT,

A —, — ins. diam., bears 8. —7 F.. — lk= dist.. marked
TANRRWSa35MBT.

A —, — ins. diam., hears S, — 7 W., —- ke, dist.. marked
TOENRSWSg3aMBT.

A —, — ina. diam., hears N, —% W, — lks. dist.. marked

NPIRS MBT.
8. Mound. srith Deposit and Stake in D/t

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

s The above are minimnm dimensions for monnds of stone on reservation honnda-

ries.
* The bearing treeg, ©“S. —° E."" and %, —° W." from the corner, are supposed
to stand on surveved land, near the line hetween sections & and 9.

43853 —08—-4
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SW. of cor., 5 ft. dist.; and raise a mound of earth, 5 ft. base. 2%
ft. high, over deposit. '

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

33 M on SE.,

NPIRonNE., and

THENRS8W S 150nSW. face.

7. Tree Corner, with Dits and Mound of Eargh.
A —, — ins. diam., for the 29-mile cor., I mark
29 M on E.,
NPIRonN.. and
T3 NRTWSSonsS. side; dig pits, 36X 36X 12 ins., N. and S. of

tree, 5 ft. dist.: and raise a2 mound of earth, 5 ft. hase. 2% ft. high,
E. of cor. )

8. Trec Corner. with Bearing Trees,
A —, —ins. diam., for the 85-mile cor.. T mark
35 M on E..
NPIRon N, and
TA&NRS8WS9on S, cide; from which
A —, —ins. diam., hears N. —~ E., — lks. dist., marked

NPIR3SMBT. ' /

A — — ins. diam.. hears 8.
TENRSWSO3MBT.

A —, — ins, diam., hears S, —< W, — lks. dist.. marked
TANREWSS35MBT.

A —, — ins. diam.. bears N, — W, — lke. dist., marked
NPIR3 MBT. '

O Corner Monument of Stone, with Deposit.

Deposit a marked stone (charred stake, quart of charcoal, or vial
with record” inclosed), 12 ins. in the ground, for the SW. cor. of the
Nez Perces Indian Reservation; and bnild a monument of stone. 3 ft.
sq. at base, 2 ft. sq. on top, 3 ft. high, over deposit; marked

SWeor NPIRonNE,™ )

PL—°M—"chson SE..

PIL—"on SW,, and

P L on NW. face,

100 A Post for Corner Monwment, with Pits and Mound of Earth.

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

P L on SE..

NWeor NPIRonSE.,

PL M -—°chs on SW., and

P L — " on NW. face; dig pits, 36 X 36 % 12ins., 8. and NE. of pos
8 ft. dist.: and raise a mound of earth, 5 ft. hase, 24 ft. high. SE. of cor

© E., — Iks. dist., marked

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

® The markings will be cut into large stones, inserted in the middle of the lnwe
courge on each side of the monument.

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

9 The year in which the monument is established will be placed in the blank.
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11. A Stone for Corner Monnment, with Pits and Mound of Enrth.

Set a — stone, 36 X 10 X 7 ins.. 27 ins. in the ground, for the NE.
cor. of the Nez Perces Indian Reservation, marked

P L. on NE.,

P L on SE.,

NEcor NPIRonSW., and

P L on NW. face; dig pits 36 X 36 X 12 ins.. 8. and W. of stone, &
ft. dist.: and raise n mound of earth, 5 ft. base, 24 ft. high, SW. of cor.

92. Modipications of descriptions.

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

The dimensions and arrangement of pits and mounds, dnsf"r}hnd in
the last two paragraphs, are similar to those described for **Corners
referring to one township only.” ) i .

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

Tanue 1. —Nize, position, and distance of pits end mounds.

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

Size at
othereorners,

Sasiti N
Kind of corner, Position from corner,

- 30x 24 x 12| Acrosg N, E.,and W, lines,
mi(;ncr?p[?‘n(rm --------- 30 x24x 121 Aeross B, W, and 8. lines.
Cor.of 4 tps 24x24x12 | Onlines N, E. S, and W,
Car.of 2 {ps 30 x 24 x 121 On cach line,
af1tp. ; 12

Da,

24 x 18 x 12 | Across E., W, and N lines.
v 24 x 18x 12| Across E., W. and S, lines,
! 18x%18x12 | Inench sec. NE., ete,
| 24x24x12 | In hoth secs,

2 3x36x 12| In the sec,
1
i

Cor.nf 1 tp.

gtandard sec. ¢

Closing see. cor
<

18 x 18 x 12 | On line each side,
36 x 36 x 12 | On line, rear of eor,
26 x 36 x 12 | See Mannal.

Quarter sec, cor
Mennder cor.
On re'n line

Part 2.—Distance of pits and requirements a¢ to monnds,

' Distance of pits at— ‘ Mounde,
| e S— . -
Kind of carner. i AMound ofy oo Size (m feet). | p(;;n]m,
| E . i earth . S — rom
| Post comer i eorner. | “0TCTE siane, | Barth. | corner,
! - JEURUEN S A
i !
i pret, Feel, |
g v 3 i B 54 5 x 23 N
Standard tp. cor i F.and W. 4 fect, N.Rieet.. .. 5 A <24 N
C)osingtp.go | E.and W.4 feet,S.8 feet ... 5 5 5 x z)g :
Cor.of 41ps . | N..E.,and W4 feet, S . &lcet. ] 5| 5 ox 2 g A
Cor.of 2 tps E.and \W. 4 feet, N & feet.... 3 5 5 x 24 Various,
Corof 1 tp RTCCE +ooroeenaneeeeeees 5 5| 5 X fé‘ _
Standard se E.and W.3leet N7 feet. ... A 44 :!1 X -
Closing sec. cor | E.and W.3feet, 8.7 feet ..., 4 5 H z 2%
Cor. of 4 secs ; .. j ‘ ; SRS
Cor. of 2secs. .- 5 5 | 4 x| Various.
Cor.of Isec ..... T o Bxn B
%"“"?ir Seor e 3 | 3 Xz | With pit.
A 51 5 5 x 2t Varions,
Onres'n line.... i ; ‘
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INSTRUCTIONS FOR SURVEY OF PURBLIC TLANDS,
WITNESS CORNERS,

Q4. Witness Corners i1l be pstablisheod i cortain coses.

When the true point for any corner deseribed in these instructions
falls where prevailing condifions would insure its destruction by
natural causes. a witness corner will he established in a secure posi-
tion, on a surveved line if possible. and within twenty chains of the
corner point thus witnessed. ' k

5. Markings on Witness Corneis,

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 displaved above
the regular markings on the NE. face when witnessing a tdx\;ﬁ.ahip ov
section corner; such witness corners will be established. in all other
respects, like a regular corner. marking bearing trees with the pmpér
numbers for the sections in which they stand.

O3 Markings on Bearing Trees of Witness Corneps.

When bearing trees are described as accessories to a witness corner
the @rescribed markings on each tree will he preceded by the letters
Vo Cdistinetly cut into the wood, ' o

The true bearing and distance of witness corners, from the true
point tor the corner. will always he clearly stated in the field notes.
WT Winoss Cupneprs to corner points fulling i ronds, cfe, .

The point for a corner falling on a railvoad, street. or wagon road
will be perpetuated by a mm'ke«’% stone (charred stake or qum? of char-
coal). deposited 24 inches in the ground. and witnessed hy two witness
corners. one of which will be established on each limiting line of the
highway. J

In case the point for any recular corner falls at the intersection of
two or more streets or voads, it will he perpetnated hy a marked stone
(charved stake or quart of charcoal). deposited 24 inches in the ground
and witnessed by two witness corners established on oppoxité Sides of
the corner point. and at the mutual intersections of the lines limiting
the roads or street<. as the case mav he. N

WITNERS POINTS,

#R. Witness points will be perpetuated by corners similar fo those
deseribed for quarter section corners. with the marking W P (for
witness point). in place of 1. o1 4 =, az the case may he. N

If Dearing trees ave available as accessories to witness points. each
tree will he marked W TP BT (See = Insuperable ohjects on line -
Witness Points,” page 24.) ‘

MIRCELLANEOUSR,

WO Corners on Rock iy /,],,,.,,‘ o ool elops,

When a corner falls on rock in place. ov on a houlder. a cross (¥)
will be made at the exact corner point, and witnessed hv the 1)1'0?@1"
number of hearing treez, if they are available: in the ahsence of suit-
able trees. a mound of <tones «will he raised. or of earth if stones are
not found and pits are availahle,  Owing to the diffienlty of idoﬁti‘f\x‘
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ing the corner coming upon a flat vock in place, when only a cross is
cut thereon, it is imperative that some adequate witness be vsed and
marked.

100. Location of Monnds.

When mounds of earth or other material are raised as accessories
to corners, they will be placed as specified in the foregoing Descrip-
tion of Corners, and in every case the direction of the mound from
the corner will be carefully stated. The use of the indefinite descrip-
tion *‘alongside™ will not he approved.

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

101, Mounds af Stone. covered with Farth.

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

102, Bearing Trees.

Bearing trees marked as accessories to standard corners, either
township, section, or quarter section. will be selected on the north side
of hase Rnes or standard parallels. and bearing trees referring to the
closing corners on ‘said lines, will he located on the south side; in
general, the bearing trees referring to any particular closing corner,
together with one pit and the mound helonging to such corner, will he
located on the same side of the line closed upon. and on the side from
which the survevs have been closed.

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

103. The limit of 300 links will not be held to prohibit the use of hear-
ing trees or rocks beyond that distance. Where such ohjects are few
but accessible, they are too useful as evidences of corners to he disre-
garded by a faithful deputy. even when several chains distant, Inthe
surveys of 50 or 80 years ago. corners were often witnessed by trees &
or 10 chains distant. with great advantage to suhsequent retracements,
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In case the prescribed number of trees can not be found within
practicable distance, the deputy will state in hix field notes, after
describing those marked, *“no other trees within limits,” and add *“ dig
pits — X «— X —ing., " ete., or ““raise a mound of stone, — ft. hase,
— ft. high. — of cor..” as prevailing conditions may require.

104, Bearing trees, being important accessories to the corners. will
have their exact hearings from the true meridian taken with the jnstru-
ment used in running the lines of survey: and the distance from the
middle of each hearing tree to the middle point of the corner will he
carefully measured, and recorded in the field notes.

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

106. No tree less than 4 inches in diameter should he chosen for a
witness. if larger ones are convenient: and if none over 8 inches are
found, pits will he dug to witness the corner,

107, Stones for eorners,

Stones 18 inz. long. or less, will he set with two-thirds of their
length in the ground. and those more than 18 ins, long will have three-
fourths of their length in the ground.

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

108, Lines discontinied at Loga? Copners.

No mountainous lands. or lands not classed as surveyahle, will he
meandered, and all lines approaching such lands will he discontinued
at the section or quarter-section corner neavest the unsurveved land.
100, Horks to be cut,

All Tetters and figures on posts, trees, or stones. ete.. will he cut
into the object upon which they are placed.  Avahic figures and plain
letters will be used for all markings.

110. Orientation of Corners.

Corners referring to one, two. or four townships or sections. not
identical with standard or closing corners, will he set. with their faces
directed NE. and SW.. and NW. and SE.. while all other corners will
he set with their sides facing the cardinal points: except corners on
houndaries of reservations and private land claims, which will he xet
squarely on line.

111. 8ize of Posts, Monds, cte.
The sizes of wooden posts. mounds, and pits, noted in the foregoing
descriptions, will be regarded as minimum, and their dimensions will

be increazed whenever practicahle, except as to height of posts out of
ground.

n
a2
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112. Curner aterials. ot
TR . . . i iv ahie

In establishing corners. the first preference will he gi\;n to ;}HI;I ‘f‘
stones when obtainable: then. posts: and lastly. mounds with stak:
in pit. ) .

\IV00<1 of a perishable nature will not he used for posts or stakex.
118, Instructions to he studied. o

Deputy survesors will carefully read. study, and familiarize them-
selves with all instruetions contained in this \'ohupf\, and will m.cn'm't
their assistants as to their duties hefore commencing work.  An fn\‘tx.:}
cob\' of this Mannal may he furnished each deputy. for the use of his
assistants,

INITIAL POINTS.

iti i g i ines blic surveys are to

114. Initial points from which the lines of the put ys are,
he extended will be established whenever necessary. under such .sp(x?lal‘
instruetions as may be prescribed in each case hy the Commissiones ]of
the (teneral 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 he established astronomically.

An initial point should have a conspicuous location, visible from
distant points on lines; it should he perpetuated by an indestructible
monument, preferably a copper bolt firmly set in a rock ledge; and it
should be witnessed by rock hearings. without relving on anvthing

rishable like wood. ) ) .
pp?lgﬁ The initial point having heen established the lines of public-land
surveys will he extended therefrom. They are classified as follows:

Clags 1. Base lines and standard péx_ralle.ls.

lass 2. Principal and guide meridians. o e

8;:: 3. Towns%ip exteglr'iors {or meridional and latitudinal township

houndaries). i ; dor Tines
Slass 4. Subdivision and mcander lines. o

81:11;: the hase line and principal meridian can pass through the initial
pninf..

BASE. LINE.

6. From the initial point the base line will be extended east anc
welslt onFa; true parallel of} latitude, hy the use of transitor ‘s‘olar 1nst,1.ui
ments, as mav he directed hy the surveyor general in his wr ltml[l] specia
instructions.  The transit will be used for the alinement of all impor-
mritilll,n?ﬂ']e direction of base lines will conform to parallels of Iatx‘t\‘ldeé
and will be controlled by true meridians; gonsequently‘.the c;)ne.c
determination of true meridiani hy observations on Polaris at elonga-

on fs tter of prime importance. ‘
ﬂOlnlS: (ng]liain refgrence 1ir§)es, called gan%cnts and sec:u_n‘s(,1 havg}nlg}a
known position and relation to the required arallel of latitude, wtx 3 he

rolonged as straight lines. Two back and two fore sights are. ?i ’P.g
at each setting of ﬁle instrument, the horizontal limb }f;ex}ng; 1ke‘\ 0 ‘tﬁe
1807 in azimuth between the observations, in one method, kﬂ ”(‘igf he
mean of observations. Another method, called douhleI bﬂt(}’l K an _0(‘0)‘N
sights, is still more exact, and therefore preferable. In this ‘clzt :(*e
the vortical cross-wire is fixed upon two transit pmr\tés at szge olm?i ce
apart, in the rear, and then reversed to set one or two new points
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advance. This not only insures a straight line. if the transit is leveled,
hut also detects the least error of collimation,

119. Where solar apparatus is used in connection with a transit. the
deputy will test the instrument, whenever practicable, by comparing
its indications with a meridian determined by Polaris observations; and
in all cases where errov is discovered he will make the necessary cor.
rectiong of his line hefore proceeding with the surver.  All operations
will be fully described in the field nofes.

120. The proper township, section, and quarter-section corners will
he established at lawfnl intervals, and meander corners at the intersec-
tion of the line with all meanderable streams, lakes, or havous.

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

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

To obviate collusion hetween 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 ohtained  being
known ouly to the deputy.

PRINCIPAL MERIDIAN,

123.  This line shall conform to a true meridian and will be extended
from the initial point, either north or south, or in both directions, as
the conditions mav require, by the use of transit or solar instruments,
as may be divected by the survevor general in his special written instruc-
tions. The methods used for determination of directions. and the pre-
cautions to he ohserved to secure accuracy in measurement, are fully
stated above under the title *“Base Line,” and will be complied with
in every particular.

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

STANDARD PARALLELS.

125, Standard parallels, which are also called correction lines. shall
be extended east and west from the principal meridian, at intervals of
24 miles north and south of the base line, in the manner prescribed for
running said line, and all requirements under the title ‘‘Base Line™
will be carefully observed. (%ee age 55.)

126. Where standard parallels ls)ave been placed at intervals of 30
or 36 miles, regardless of existing instructions, and where gross irreg-

TNRTAUCTIONS FOR SURVEY OF PURLIC LANDS, 57

alarvities require additional standard lines, from which fo initiate new,
or upon which to close old =urveys, an intermediate correction line
<honld he established to which a local name max he given. e, g,
“(edar Creek Correction Line:™ and the same will be vun. in all
respects, like the regular standard paratlels.

GUIDE MERIDIANES,

127, Guide meridians shall he extended north from the hase line.or
standard parallels, at intervals of 24 miles cast and west from the
prineipal meridian. in the manner preseribed for running the prine-
pal meridian, and all the provigions for securing accuraey of aline-
ment and measurement, found or referred to under the titles Base
Line and Principal Meridian. will apply to the survey of said guide
meridians.  (See page 55.) i o

198. When existing conditions require that such guide meridians
shall be run south from the hase or correction lines, they will he initi-
ated at properly established corners on such lines, mavked as closing
corners,

129. Where guide meridians have heen improperly placed at infer-
vals greatly exceeding the authorvized distance of 24 miles, and standard
lines are required to limit ervors of old, or govern new surveys, a new
guide meridian may be run from a standard, or properly estahlished
closing corner, and a local name may be assigned to the same, e. @,
“(3rass Valley (Guide Meridian”. These additional guide meridians
will be surveved in all respects like regular gnide meridians.

TOWNSHIP EXTERIORS.

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

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

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

132. Should it happen, however, that such random intersects the
meridian of the objective corner, north or south of said corner, or fa!'ls-
short of, or overruns the length of the south houndary of the township
hy more than three chains (due allowance heing made for conver-
gency), said random, and, if necessary, all the exterior boundaries of
the township, will be retraced and remeasured to discover and correct
the error.

When running random lines from east to west. temporary corners
will be set at intervals of 4£0.00 chains, and proper petmanent 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 hy law. )

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

134, In cases where impassable ohstacles occur and the foregoing
rules can not he complied with, township corners will be establishe
as follows: i

In extending the south or north houndaries of a township to the
west, where the southwest or northwest corners can not he established
in the regular way hy 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
houndary, the west houndary will be run north or south, as the case
may be. In extending south or north boundaries of a township to the
east. where the southeast or northeast corner can not be established in
the regular wayv, the same rule will he ohserved, except that such
houndaries will’ be run east on a true line, and the east houndary run
north or south, as the case may he. Allowance for the convergency
of meridians will be made whenever necessary. ’

METHOD OF SUBDIVIDING,

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

At or near the southeast corner of the township, a true meridian will
be determined hy Polaris or solar ohservations, and the deputy’s instru-
ment will he tested thereon; then from said corner the first mile of the
east and south houndaries will be retraced, if subdivisions and survey
of the exterjors have heen 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. Al dis-
crepancies resulting from disagreement of hearings or measurements
will be carefully stated in the field notes.

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

TasrLr TI.——Cnorrections for Convergenci within a Township.

Correction to be applied tn hearing of range lines
Latitude, at a distance of—

Tmile. | 2miles. | 3miles. | 4 miles. | 5 miles,
o o | s . R
0t035 ... i 5]
35 t0 40 1 1 3 H 3
40 €0 45 | 1] 2 2 3 3
451060 . 1 2| 3 4 5
70 to 55 . 1 2 3 5] 6
55 to 60 ... 1 3 4 51 7
60 t0 66 ... 2 3 5 7| 8
65 to 70 31 ¥ 6 2 ' 19
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FErample.—Latitude, 47°.  Range line bears N. 072 F.: then pual
lel meridional section lines will be run as follows:
From the corner for sections—
35 and 36, N. 0° 1" E.
34 and 35, north.
33 and 34, N. 0°1 W,
32 and 33, N, 0° 2° W,
31 and 32, N. 023" W,

137. After testing his instrument on the true meridian thus deter-
mined, the deputy will commence at the corner to sections 35 and 36,
on the south boundary,and run a line parallel to the range line, estah-
lishing at 40.00 chains, the quarter-section corner hetween sections 35
and 88. and at 80.00 chains the corner for sections 25, 26, 35, and 36.

138. From the last-named corner, a random line will be run east-
ward. without blazing, parallel to the south boundary of section 36, to
its intersection with the east houndary of the township, placing at 40.00
chains from the point of beginning, a post for temporary quarter-sec-
tion corner. 1f the random line intersects said township boundary
exactly at the corner for sections 25 and 36, it will be blazed hack and
established as th - true line. the permanent quarter-section corner heing
established thereon, midwax between the initial and terminal section
corners,

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

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

The details of the entire operation will he recorded in the field notex.

141. Having thus established the line hetween sections 25 and 36,
from the corner for sections 23, 26. 33, and 36, the west and north
honndaries of sections 25, 24, 18, and 12, will he established as directed
for those of xection 38: with the exception that the random lines of
«aid north houndaries will he run parallel to the established south
boundaries of the sections to which they helong. instead of the south
houndary of section 36: c. g.. the random line hefween sections 24
and 25 will be run paralle] to the established south boundary of sec-
tion 25, ete.

1492, Then. from the last established section corner, i. e., the corner
of sections 1, 2. 11, and 12, the line hetween sections 1 and 2 will he
projected northward, on a random line, parallel to the east houndary
of the township. setting a post for temporary quarter-section corner at
40.00 chains, to its intersection with the north boundary of the town.
ship. If the random intersects said north boundary exactly at corner
for sections 1 and 2. it will he blazed back and established as the true
line. the temporary quarter-section corner heing established perma-
nently in its original position. and the fractional measuvement thrown
into that portion of the line hetween said corner and the north hound-
ary of the township.

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

148, When the north houndary of a township is a base line or stand-
ard parallel. the line between sections 1 and 2 will be run parallel to
the range line as a true line, the quarter-section corner will he placed
at 40.00 chains, and a closing corner will he 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 he carefully measured and noted as a con-
nection line.

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

145. The following general requirements are reiterated for emphasis:

The random of a latitndinal section line il always be v parallel
to the south bowndary of the section to which it belongs, and with the
true bearing of said boundary; and when a scetion has no linear south
boundary, the random will he pun parallsl to the south howndory of the
renge af sections In anhich i1 is sitvated, ond Froctional frie lines ol
he parn e samdley manner.”

146, The deputy is not required to complete the survey of the first
range of sections from south to north before commencing the survey
of the xecond or any snbgeqnent 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 cstablish su(‘lh section corner in the regu-
lar mammer, it will be established by running the latitudinal section
line ax a true line, with a true hearing. determined as ahove directed
for random lines. setting the quarter section corner at 40.00 chains and
the section corner at $0.00 chains.©

147. Quarter-section corners, both upon meridional and latitudinal
section Hines, will be established at points equidistant from the corve-
~ponding section corners, except upon the lines closing on the north
and west houndaries of the township, and in those situations the quar-
tor-section corners will always be established at precizely forty chains
to the north or west (as the case may he) of the vespective section cor-
ners from which those lines vespectively =tart, by which procedure the
exeess or deficieney in the measurements will he thrown, according

*See Table XTI and rules, pages 118 and 110,
"See Plate 111, between sections 7 and 18, and 17 and 20,
°8ee Plate 111, between sections & and 3
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to bow. on the extreme tier o mnoe of quarter sections, as the caxe
nuey hey

UER Whepe by reason of impassahle ohjects only a portion of the
south bhoundaryv of a township ean he established, an auxiliary base
Jine (o1 Hues.as the eaze may require) witl he vun throngh the portion
which has no linear south howndary. first random, then corvected. con-
necting properly-cstablishad cosiesponding seefion corners {eitherinte-
For or exterior) and a< faresouth as possibler and from such Tine or
lines. the section lnes will e extended northwardly in the nsual man-
ner. and anv fraction sonth of wid lirs will he surveyed in the oppo-
«ite direction from the section cornerx on the auxiliary base thux
established.  (See Plate 11, figs. 3. 4, and 3.}

149, Where by veason of impassable ohjects or other reasons no
part of the south houndary of a township can he regularly established.
the subdivision thereof will proceed from north to south and from eaxt
to west, therehy throwing all fractional measurementsand aveas against
the west houndary. and the meanderable stream or other boundary
limiting the township on the south,

Tf the east boundary is without regular section cornersand the north
houndary has heen run castwardly as a frue line, with seetion corners
at regular intervals of 30,00 chains, the suhdivision of the township
will e made from west to east, and fractional measurements and avens
will he thrown against the jrvegular east houndary. )

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

The witness corner will be marked as conspicuously nx n <ection cor-
ner, and hearing trees will be used whevever possible. .

The deputy will be required to furnish good evidenee that the section
corner is actually inaccessible, )

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

152, Where a large or desirable tract is found to have its accrssible
section lines too short to justify the evection of sueh witness corners,
and to render it regularly surveved. offxet lines may he ran on lines
of legal subdivision, far enough to show. hy necessary witness cor-
ners, the +0-acre tracts that wonld otherwise have been exeluded from
|urvey. ) ]

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

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

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

In another case (14 Penn. 8t. 59) a hank is defined as the continuous
margin where vegetation ceases, and the shore is the sandy space
hetween it and low-water mark.

Numerous decisions in State and U. 8. Supreme Courts, assert the
principle that meander lines are not boundaries defining the area of
ownership of tracts adjacent to waters. The general rule is well set
forth (10 Iowa, 549) hy saying that in a navigable stream, as the Des
Moines River in Towa, high-water mark is the boundary line.  When hy
action of the water the river hed changes, high-water mark changes
and ownership of adjoining land changes with it. The location of
meander lines does not affect the question.

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

Meander lines are run in surveyving fractional portions of the publie lande horder-
ing on navigable rivers, not ag houndaries of the tract, hut for the purpose of defin-
ing the sinuosities of the banks of the stream, and ag the means of ascertaining the
quantity of land in the fraction subject to cale, which iz to be paid for by the pur-
chaser. In preparing the official plat from the field notes, the meander line is repre-
sented as the border line of the stream, and showse to a demonstration that the water-
course, and not the meander line as actually run on the land, is the houndary.

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

156. Proceeding down stream, the bank on the left hand is termed
the left bank and that on the right hand the right hank. These terms
will be universally nsed to distinguish the two hanks of a rviver or
stream.

157. 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 hoth hanks, 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 he meandered ahove the point where
the average right-angle width is less than three chains, except that
streams which are less than three chains wide and which are so deep,
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swift and dangerous as to be impassable through the agrienltural sca-
son, may be meandered, where good agricultural lands along the shores
require their separation into fractional lots for the benefit of settlers.
But such meander surveys shall be subject to rejection if proved unnce-
essary by field inspection.

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

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

159, All courses reported are to be compass courses. taken orcounted
from the meridian, and not from a latitudinal line; and *‘ transit anglex”
showing only the amount of deviation from the preceding course, are
not allowed 1n field notes of meanders.

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

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

189. The crossing distance hetween meander corners on same line,
and the true bearing and distance hetween corresponding meander
corners, will be ascertained by triangulation or direct measurement,
in order that hoth shores may he protracted. The particulars will be
¢iven in the field notes. )
"~ 183. For convenience of platting and computation. the deputy is
required to use in meanders distances having whole chains. or mul-
tiples of ten links, with odd links only in closing distances.

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

165. All streams falling into the river. lake, or bayou will 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 bavous; all islands, rapids, and bars will he
noted, with intersections to their upper and lower ends, to establish
their exact situation. The elevation of the hanks of lakes. bayous,
and streams. the height of falls and cascades, and the length and fall
of rapids will be vecorded in the field notes. _ .

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

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

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

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

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

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

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

172. The field notes of meanders will show the dates on which the
work was performed, as illustrated in the specimen notes, page 186,
The field notes of meanders will state and describe the corner from
which the meanders commenced, and upon which they elosed. and will
exhibit the meanders of each fractional seetion separately: following,
and composing a part of such notes, will he given a description of the
land. timber, depth of inundation to which the hottom is subject, and
the banks, currvent, and hottom of the stream or hody of water mean-
dered. The utmost care will he taken to pass no object of topography.
ar change therein, without giving a particular description thereof in
itx proper place in the notes of the meanders,

SUMMARY OF ORJECTR AND DATA INTERSECTED RY THE LINE OR IN
ITS VICINITY. TO BE NOTED.

178. 1. The precize course and length of every line run. noting all
necessary offsets therefrom. with the reason for making them. and
method emploxed.
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9. The kind and diameter of all bearing trees, with the course and
distance of the same from their respective corners; and the precise
relative position of witness corners to the true corners.

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

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

5. Intersections by line of land objects. The distance at which the
line intersects the boundary lines of every reservation, town site, dona-
tion claim, Indian allotment, settler’s claim, improvement, or rancho;
prairie. hottom 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 riaﬁges. with their
courses. and estimated height in feet, above the level land of the sur-
rounding country, or above the hottom lands, ravines, or waters near
which they are situated. Also, distance to and acrose large ravines,
their depth and course,

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

7. Theland's surface—whether level, rolling, broken, hilly, or moun-
tainous,

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

4. Timber—the several kinds of timbher and undergrowth. in the
order in which they predominate.

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

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

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

13. Improvements. Towns and villages; houses or cabins, fields, or
other improvements with owners’ names: mill sites. forges, and fac-
tories, U. 8. mineral monuments, and all corners not helonging to the
svstem of rectangular surveying; will he Tocated by hearing and dis-
tance. or by intersecting hearings from given points.

14. Coal banks or heds; peat or turf grounds; minerals and ores;
with particular deseription of the same as to quality and extent, and
all diggings therefor; alsosalt springsand licks. Al reliable informa-
tion that can be obtained respecting these objects, whether they he on
the line or not, will appear in the general description.

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

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

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

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

42R33—0R——5
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T4 The magnetie declination will be incidentally noted at all points
of the lines heing surveyed, where any material change in the same
indiares “he prohable presence of iron ores; and the position of such
poires = e perfeetly identified in the field notes.

TERVORIPED LIMITS FOR CLOSINGS AND LENGTHS OF LINES.

174, 1{ in running a random township exterior, such random exceeds
or fsllz short of its proper length hy more than three chains, allowing
for convergeney, or falls more than three chains to the right or left of
the ohjective point (or shows a proportionate error for lines of greater
or less length than six miles), it will be re-run, and if found correctly
ran. =n much nf the remaining boundaries of the township will be
retraced. or resurveved, as may be found necessary to locate cause of
mizelosure.

175, Frery meridional section line, except those which terminate
upon a fractional ide of a township, will be 80 chains in length, with-
out allowanee of A0 links per mile for difference of measure, or any
other allowance hevond a small reasonable discrepancy according to
the nature of the surface, to be determined after examinatiomn.

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

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

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

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

180, The meanders within each fractional section or hetween any
two suceessive meander corners, or of an island or lake in the interior
of a section, should close hy traverse within a limit to he determined
by allowing five-eighths of a link for each chain of such meander line.
This rule does not apply to irregular houndaries of reservations or
private claims, except as far as the same are natural water boundaries,

he total misclosure of meanders will not he permitted to exceed 150
links, except in large private land claims, which are governed by a
different rule and limit. (See section 153.)

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

182. And. in general, when conditions are met which result in a
random line being defective, either in length or direction, such pro-
cedure will be adopted as will secure the greatest number of new
rectangular legal subdivisions, without disturbing the condition of
accepted surveys.

FIELD NOTES.

183. The proper blank bocks for original field notes will be fur-
nished hy the surveyor general, and in such books the deputy surveyor
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will make a faithful, distinet. 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, ete., and present, as far as possible, full and complete topo-
graphical sketches of all standard and exterior lines, drawn to the
usual scale for township exteriors. These ‘‘ original field notes” are
not necessarily the entries made in the field, in the deputy’s pocket
note hooks called tablets; hut they are to he fully and correctly writ-
ten out in ink, from such tablets, for the permanent record of the
work. Tablets should he so fully written ac¢ to verify the original
field notes whenever the survevor general requires them for inspec-
tion,

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

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

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

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

187. The field notes of the survey of exterior houndaries of town-
ships will describe the corners and topography, as above vequired,
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.

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

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

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

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

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

192. The exhibition of every mile of surveving, 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 hody of
notes. The description of the surface, soil, minerals, timber, under-
growth, ete., on each mile of line will follow the notes of survey of
such line, and not he mingled with them.

Particnlar care will he taken to record at the end of each mile the
number of chains of mountainous land, heavily timbered land, or land
covered with dense undergrowth. (See section 393.)

The date of each dar’s work will immediatelv follow the notes
thereof.

198. Near the end of the field notes of exteriors and immediately
before the ** general description,” the deputy surveyor will add, in the
form shown in specimen field notes (page 155), a tahular statement. of
the latitude ano} departure of all boundary lines of the township,
derived from a traverse table, and will give the totals, and the errors
in latitude and departure: said errors shall in no case exceed three
chains, the preseribed limit for the falling of the random north houndary
of a township. If a part or the whkole of one or more honundaries is
made up of meander lines, the northings, southings, eastings, and
westings of the full section lines, nearest said meanders, will repluce
the missing N., 5., E., or W. township lines, as the case may require,
therehy presenting the errors of said houndaries of a elosed survey.

194. Tf all the exterior lines have heen surveyed by the deputy, the
bearings and distances for the table will be taken from his own notes.
In a case where some of the houndaries have heen surveyed under
another contract, the deputy will use the hearings and distances sup-
plied by the survevor general, in connection with those of his own
lines; and, if errors exceed the allowance of three chains, specified in
paragraph 1 of the “Prescribed Limits”, the deputy will determine
by retracement where the error occurs, correct the same before he
leaves the field, and place the table in his original field notes.
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195. Besides the ordinary notes taken on line (and which will
alwavs be written down on the spot, leaving nothing to be supplied
by memory), the deputy will subjoin, at the conclusion of his book,
stch further description or information tonching any matter or thing
connected with the township (or other) survey which he may he able
to afford, and may deem useful or necessary to he known—with a gen-
eral description of the township in the aggregate, as respects the face
of the country, its soil and geological features, timber. minerals,
waters, settlements, ete. o ‘ . )

196. Following the general description of the township will be
placed ““A list of the names of the individuals employed toassist in run-
ning, measuring, and marking the lines and corners described in the
foregoing field notes of township No, —— of the base line of range
No. — of the - meridian. showing the vespective eapacities
in which thev acted.”

AFFIDAVITS TO FIELD NOTES.

197. The forms of official oaths required to he taken by depnty
surveyors and assistants, and attached to their he[(l notes, are exempli-
fied in the specimen field notes, pages 144 and 145.

There mav be several hooks of one class of lines cavered by one set
of oaths. which must distinctly specify the work they are intended to
cover. When the contract comprises several books of returns, they,
as well as transeripts of the same, are to be lettered in proper sequence,
A, B, ete., on the title pages. Any hook not containing the affidavits
must show by a final note where fo finc the oaths covering that por-
tion of the contract. ax “‘Final affidavits in hook D.”

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

199, 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 hefore any other officer authorized by the laws
of the United States or hy the municipal anthorities. to administer

¢ aths, except notaries public. . ’ '
h‘}I(’Z ;):prefemblpe that bot,hppreliminm'y and final oaths of assistants
should he taken hefore some officer dunly authorized to administer
oaths other than the deputy surveyvor. In cases, however, where
great delay, expense, or inconvenience would resulf from a strict com-
pliance with this rule, the deputy surveyoris authorized to administer
the necessary oaths to his assistante, but in each case where this is
done, he will submit to the E}‘oper survevor general, a full written
report of the circumstances which required his stated action. dth

200. The deputy will transmit the field notes duly attested an tle
required sketches to *he surveyor general at the earliest px:actmz}b}g
date after completion of his work in the field. Said original Pe.t
notes will be filed in the office of the surveyor general as & part of its
permanent records, subject only to the direction of the Commissioner
of the General Land Office; and no changes whatever will be made in
said original field notes, after they have been filed in the surveyor
general’s office, without permission of the Commissioner.
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The delivery of the field notes and sketches to the surveyor general’s
office for examination, constitutes the filing of the deputy’s returns,
which must at that time include his final oath. The survevor general
will record the date of such filing.  (See page 15.)

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

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

203. 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 suhdivisions will be prefixed to the first book,
and their final oaths will he attached to the last hook of the series,
arranged in the order of dates.

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

205. The second page of each book of field notes will contain the
names and duties OF t%e assistants employed on the surveyvs recorded
therein; the index will be placed on the same or following page.

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

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

208. A1l transeripts of field notes, made out as herein dirvected, will
be written on official field-note paper, foolscap size (pages 134 x 8%
inches), in a bold, legible hand, or type-written, preserving the mar-
ginal spaces intact for hinding, and as nearly as possible without era.
sures or interlineations: such transcripts of any series of surveys,
included in one account forwarded to the General Land Office, will be
securely put up for mailing. at the office of the surveyor general, prior
to transmission.

SPECIAL INSTRUCTIONS TO DEPUTY SURVETYORS.

209. One of the most important duties to be performed by the sur-
veyor general is to provide the deputy surveyor with Special Instruc-
tions, in connection with the contract, prepared in accordance with
lnw, which instructions will not consist of irecting attention to cer-
tain paragraphs in this Manual, reiteration of its requirements, and
printed directions of a general nature: but they will in all cases be
specific in 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
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a thorough examination to he 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—hoth written and
graphic—of the exact condition of adjoining surveys, with all irregu-
laritics that may be found, carefully and clearly noted; with all neces-
sary instructions for his guidance if he finds everything as it should
be, and, in addition, full advice as far as practicable what to do in case
the surveys on the ground are not as represented in the old notes.

210. If the contract includes exterior lines, the surveyor general
will specify in detail where the deputy is to commence, in what order
and in what direction he is to run the lines, and provide for his use
one or more diagrams, drawn to a scale of one inch or one-half inch to
one mile, giving full and accurate information in regard to lengths
and hearings 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 bhe either original drawings, or hlue prints or
tracings therefrom. In no case must the deputy be sent into the field
without full and accurate information in regard to all irregularities on
the records which will affect the extent or accuracy of his survey.

SPECIMEN FIELD NOTES.

{See Plates IT and II1.]

211. Specimen field notes Nos. 1, 2, 3, 4, and 5, illustrate, respec-
tively, the method and order to be followed in the survey of standard
parallels, guide meridians, and township exteriors; resurvey of town-
ship exteriors; and the suhdivision of a township into sections and
quarter sections.

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

DIAGRAM OF TOWNSHIP EXTERIORS.

212. The title, certificate, and remarks on Plate II, with the speci-
men field notes Nos. 1, 2, and 3, will fully explain the drawing desig-
nated ‘‘ Township Exteriors.”

In all cases the course and length of each township boundary will
he clearly stated on the diagram of exteriors; and when any township
houndary entered on the é‘iagram, surveyed under the current con-
tract or a prior one, departs from the true meridian or proper latitude
curve, or falls short or exceeds its proper length, by an amount in
excess of the prescribed limits of 21’ of arc and three chains to six
miles, the actual position and extent of such township boundary will
be graphically exhibited on the diagram, as well as by bearing and
length recorded in the field notes. here exteriors are surveyed or
resurveyed in connection with subdivision work, a separate diagram of
such exteriors is required.
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SPECIMEN TOWNSHIP PLAT,

213. Plate 111 illustrates the subdivision of a townshipinto sections
and quarter sections; the record of said snhdivision heing given in
detail in specimen field notes No. 5. S

214, Each township plat will be prepared in triplicate. One plat. con-
sidered the original, will be retained as the record in the office of the
surveyor ﬁenom]: the duplicate will be transmitted to the Goneral Land
Oflice; and the triplicate, after acceptance and permission given by the
Commissioner, will he filed in the United States land office of the
proper distriet.  These plats will not bhe altered or added to, and anv
changes (heyond correction of clerical errors) authorized by the Com-
missioner, will be shown upon a supplemental plat.or diagram, prepared
in triplicate. )

215, The plats will he prepared as nearly as possible in accordance
with the specimen plat designated *‘DPlate I11.”  The use of all fluids,
except a preparation of India ink of good quality, will be avoided hy
the draughtsman in delineations relating to the public surveys. All
lines, figures, ete., will he sharply defined.  All lettering on fhe plats
will be clear and sharp in outline and design, and Alask, ornamentation
of any kind is probibited. These requirements are necessary in order
that everything shown npon original plats may be fairly reproduced in
making photolithographic copies of the same.” )

Surveyors general will require that the specimen plat shall be closely
followed, in orderthat uniformity of appearanceand expression of draw-
ing representing the public land surveys may be attained.

All township plats are to be drawn to a uniform scale of 1 inch to
40 chains, United States standard, and diagrams of exteriors to a scale
of 1 inch to 160 chains.  Size of sheet to be 19X 24 inches.

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

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

The names of natural features will he correctly given according to
accepted usage. Surveyors are not authorized to report names of their
own selection, but will give those in use, or leave the lake, stream, or
peak unnamed. The “ 11, 8. GGengraphic Board ™ is the authority upon
these matters.

217. Topography, suchasridges, valleys, streams, dry runs,acequias,
trails, plateaus, marshes, etc., will if possible be connected across sec-
tions. All water ditches or acequias will be shown and designated ag
such, without reference to ownership. Timbered areas, large or small,
will not be left blank like open country. '

918. Dry runs will be shown by broken or dotted lines, and actnal
water courses by continuous lines. Where it is diffienlt for the deputy
to decide whether to consider it a water course or not, the words *“dry
run,” *“water in holes,” or other explanation may be inserted, as the
location of waterin a dry country isan important feature. The former
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ractice of representing dry swales by full black lines like those used.
or running streams will not be continued.

219. Where heavy topographical details are to be drawn, first insert
the figures and letters, and avoid obscuring them by subsequent marks.

Draftsmen should not lose sight of the fact that their work is to he
reproduced at this office in the form of photolithographic copies for
all future applicants; and that imperfect characters, weak lines, and
diluted india ink are not compatible with good copying by that process.
Use dense hlack ink in all instances, and avoid brush shading.

290. Where a surveyed line between sections is broken into two or
more portions by intervening corners, the fractional distances will be
fully given. Leave no such distance to be computed by the reader.
This need not, however, apply where a connection distance is shown at
a closing corner on township line,

221. %hetab]e at hottom of plat will be filled out, so as to show how
and when each exterior line was surveyed, as well as the subdivisions,
thus: S, Boundary,” *“ W. Boundary,” and ““ N. and E. Boundary.”
may fill three lines describing work under three separate contracts.

The number of the contract will always be conspicuounsly shown on
the plat, and on the title page of transcripts. Its frequent omission is
a source of annovance. See table in Plate TIL

Lines not actually run, but extended hy offsetting around impass-
able obstacles, are to be dotted or hroken lines, as shown on sections
16, 21, and 22, in the specimen plat.

299. Township plats will show the complete condition of all their
exteriors, including all closing and standard corners, connecting dis-
tances, offsets, and topography. A line common to two townships will
be drawn with equal completeness for hoth, as far as approved sur-
veys permit.

A township rendered fractional by an adjacent reservation or pri-
vate land grant, will have the intervening houndary properly lettered,
and the mile posts and connecting distances shown. The blank area
will show its proper designation.

993, Where a fractional portion of a township is newly surveyed,
the condition of adjacent areas will he clearly shown by words lettered
thereon, such as these: “Unsurveyed,” ““U. & Nutional Forest.”
** Rancho San Luis,” > Surveved hy James Jones, 18777 ¢ Lava Bed,”
or other explanation.

On such supplementary plats, areas previously surveved will have
the sections and lots drawn in blank, to show the contact of old and
new work.

994, The line of demarcation, between areas previously counted in
total acreage surveyed and the new surveys, will be distinctly shown.
A light diagonal shading with black ink is recommended, to distinguish
such a line.

925. Meanders will not he left without any index whatever in field
notes and transeripts. They should be traced on the index diagram,
and properly marked with page numbers.  See note on page 160.

226. {zhe useof small cireles on plats, atany of the anglesof surveyed
lines, has been prohibited, and will not be permitted. ~ Although dis-
tinctive marks of that sort are shown on some of the explanatory
dingrams of this Manual. yet they are not desired in any kind of
plats for official record. under the geueral rule forbidding useless

ornamentation.
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227. The meander corners within any township were formerly all
numbered ronsecutively on the plat.  The lists of meanders, formerly
plared in the margin, made such numbering useful for convenient
reference.  These liste not heing now used, the consecutive numbers
are no lopger required,

228 Asa general role, a quarter section is returned as surveyed
land when three f its regular corners have been legally estahTished.
The follawing exceptione are made to this rule: ’

When noanthority bad heen given for the subdivision of that town-
ship or part nf tawnship, as in the case of the extreme quarter sections
at the enrners,

Where there is no corner opposite one of the three corners to which
the protmcting line can be connected.

220, When the land forms part of a fractional section where areas
can not be acenmtely computed without the survey of other houndaries
of the sectinn as in section 2 when it has its north and east but not its
west Jine established,

When undetermined corners of the sections are in mountainous
regions proncunced unsurveyable in the returns, or where witness
corners have heen suhstituted for true corners of the tract, at a dis-
tance greater than 10 chains.

FRACTIONAL LOTS.

230, The suhdivision of fractional sections into lots is performed
in the drafting divicion of the several offices, and not by the surveyor.
Skill and judgment are required, to produce these lots in the most
eonvenient and equitable form for both the purchaser and the Govern-
ment.  In addition to former rules, the following are now given:

231, Avoid needlessly small subdivisions. )

Avoid giving to lots a long shore line with small width, Therefore
apportion the privileges of water front among as many lots as regular
division lines will permit, and let the longer direction extend hack
from the shore vather than along the water,

232, Instead of making as many full forty-acre tracts as possible,
leaving ~mall fractions of a few acres along the shore or other hound-
ary. attach such marginal strips to the forties, making tracts of 45, 50,
or 35 acres. But when the area of a fractional lot would equal or
exceed 60 acres it shonld he divided.  No lot should lie partly in two
sectinns,

225, The subdivision of fractional sections into regular lots (as near
as ay be) will he <0 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 possihle. according to its relative position in the frac-
tional section. as per examples on Plate 1II; or by a number, in all
cases where the Iot can not properly he designated as a quarter quarter,
Those fractional lot: which are not susceptible of heing deseribed
according to velative local position will he numbered in a regular
series; those hordering on the closing boundaries of a township to he
numbered progressively from east to west or 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 same will be num-
bered as follows: commencing with No. 1 in the northeast, thence pro-
gressively west to No, 4 in the northwest, and south to No. 7 in the
southwest corner of the section.
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284. Tosecurea uniform system for numbering lots of fractional sec-
tions, including those above specified, imagine the section divided by
three equidistant parallel latitudinal lines into four strips or tiers, num-
bered from north to south; then, beginning with the eastern lot of the
northtier, callit No. 1, and continue the numbering west through the tier,
then east in the second, west in the third, and east in the fourth tier.
A lot extending north and south through two, or part of two tiers, will
be numbered in the tier containing its greater area. In case any tier
is without numbered lots, the numbering will be continued in the next
tier to the south. (Plate I1I, section 18.)

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

A section that has been partly surveyed at different times should
have no duplication of lot numbers.

235. 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, portions of said sections beyond the quarter corner will be prop-
erly lotted, and to each lot will be assigned its proper number; and in
such cases the area of each lot will be stated on the plat.

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

936. In a regular township (Plate I1I) the southeast quarter of the
northwest quarter of section 6 will have its proper area in acres (40)
inserted in all cases. The half quarter sections in north tier and
west range of sections will exhibit their proper areas in acres (80);
while the areas of quarter sections will be omitted, except as follows:

937. When two lines of legal subdivision of either 160, 80, or 40
acre tracts intersect each other on or so near a meander or boundary
line that the ordinary inaccuracies of drawing would leave the areas
of said tracts in doubt, the plats will, for the sake of clearness and a
full showing of the facts. exhibit the proper areas of such quarter,
half-quarter, and quarter-quarter sections.  See examples, Plate 111, in
sections 13, 17, 25, and 35.

TRANSCRIPTS,

288. Transcripts of field notes should have a proper heading on each
page. Instead of the perplexing title, ¢ Exterior Boundaries of T. 12
N., R. 4 W..” specify on each page thus: “ West Boundary,” or ** N.
Bdy. of T. 12 N., R. ¢ W.”

939. The index diagram of exteriors will show lines drawn in their
true directions, as on page 152; thus, range lines will not be shown
horizontally.

240, Where corrections in the field have been permitted, care will
he exercised that field notes thereof be added to former field notes with
proper dates, explanations, and additional oaths.
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241. The sheets of each book are to be firmly bound together. But
eyelets or clasps which prevent separating sheets without injury, are
not to he used in documents or official correspondence. ’

A series of books under one contract should be lettered on the title
page, A, B, etc., in their proper and consecutive order of dates; and
in subsequent correspondence it will be convenient to refer to each
hook by its letter.

242. With the copy of each township plat furnished to a district
land office, the surveyor general is required by law to furnish desecrip-
tive notes of the character and quality of the soil and timber found on
and in the vicinity of each surveyed line, and to give a description of
each corner.

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

COMPUTATION OF THE AREAS OF LOTS ADJOINING THE BOUNDARIES OF
TOWNSHIPS.

 243. In regular townships, the tracts of land in each section adjoin-
ing the north and west boundaries of such townships, in excess of the
regularly subdivided 480 acres (except in section 8), will, in general,

be in the form of trapezoids, 80.00 chains in length by ahout 20 chains'

in width.

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

With the exception of section 6, the south houndaries of sections
o}ii the north tier, when within prescribed limits, will he called 80.00
chains,

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

Divide the difference hetween the widths of the ends of the tract by
4: if 3 remains, increase the hundredth figure of the quotient by a unit;
in all other cases disregard the fraction: call the quotient thus ohtained,
“*d7; 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 snaller middle lot: sum of the widths of the ends, minus “d™:

Of the larger middle lot: sum of the widths of the ends, plus *‘d".
A check on the computation may he had by multiplying the sum of
the widths of the ends of the tract by 4; the product should agree
exactly 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.
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Example 1. (See Plate 111, section 31.)

The } difference of latitudinal boundaries iz 0.03% chains; conse-
quently. ““d” is .04 chains; then,
18.35X 2 4. 04=36.74 acres, the area of lot 1;
18.50x 2 —. 04= 36.96 acres, the area of lot 4;
18, 504-18. 35 —. 04== 36. 81 acres, the area of lot 2;
18.50+18.35 +.04= 36.89 acres, the area of lot 3;
Check: [18.35--18.50]% 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.

244, Section 6. (See Plate 11, figs. 6and 7; and Plate 1I1.) Theareas
of lots 5, 8, 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,
92, 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, 8. and 4 will be computed as follows:

Refer to figures 6 and 7 and determine the difference, *‘q 7, between
the east houndaries of lots 1 and 4 hy the following proportion:

N. bdy. sec. 6.: diff. of meridional hdrs. sec. 6.::60 chs.: q; then
will E. bdy. lot 4=E. hdy. lot 1-=q; in which, “q” will be added
when the east boundary of sec. 8 is less than 80.00 chains (fig. 7.); but
subtracted when said east boundary is greater than 80.00 chains (fig. 6).

Now take one third of ‘‘q,” and adfit 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 Jot 2. The areas of lots 1, 2, and 3, in acres, will be found hy taking
the sum of their respective meridional houndaries, expressed in chains
and decimals of a chain.

The area of lot 4 may be had hy 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 avea of the small triangle
C A B, 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, will give
the true area of the section, which should agree exactly with the total
area of its legal subdivisions. obtained as %irected in the preceding
paragraphs.

Example 2. (See Plate 11, figs. 6 and 7, and Plate 111.)

Compute areas of lots 5, 6, and 7 of sec. 6, as directed in pavagraph
1, and illastrated hy the example: then write:

chs. chs. chs. chs, che,
77.75 1 0.05 :: R0.00 : 0.0886=q; 4 q=0.0129
cha, chs. chs,

20.0500—0.0386=20.01, the E. bdy. of lot 4;
20.0114-+0.0129=20,02, the E. bdy. of lot 3;
20.02434-0.0129=20.04, the E. bdy. of lot 2;
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Then, for the areas of lots 1, 2, 3. and 4, we have:

chs. chs, acres,
20.05-4-20.04_ ... _. = 40.09, the area of lot 1;
20.04-+-20.02...... == 40.06, the area of lot 2;
20.024-20.01...... == 40.03, the area of lot 3;
20.00+420.01_17,75-+17.7R
; xL! ; = 35.54, the area of lot 4.
Also [17.784-17.87]1 X3 =106.95, the area of lote 5, 6, and 7.
Area of regular subdivisions==360.00
Total.. .. =822.67, the area of gec. 4.
chs, chs,
Check: {77.87-477.75] X 4==A22.48
TT.76% 0.025 = 0.19, the area of triangle C A B (fig. 6).
Total. ... =622.87, which agrees with the area of section 8,

before determined.

245. The area in acres of a tract 40.00 chains long, adjoining north
or west township houndaries (except in NW. £ sec. 6), is equal to the
sum of its parallel boundaries (expressed in chains and decimals
thereof) multiplied by 2; e. g., thearea of lots 6 and 7 (Plate 11, fig. 6),
is [17.87417.81]X 2=71.36 acres.

The area in acres of a tract £0.00 chains long, situated as above
described (excluding lot 4, of sec. 6), may be found hy multiplying the
sum of its parallel boundaries (expressed in chains and decimals of a
chain) by 3; e. g., fie. 6; south houndarylot4=17.78 chs.; areaof.lots
5, 6, and 7 1s [17.78-+17.87] % 3=106.95 acres. (See example 2.)

The area in acres of quarter sections adjoining north and west town-
ghip boundaries (excluding NW. } sec. 6), may be obtained by multi-
plying the sum of their parallel boundaries (taken in chains and
decimals of a chain), by 2; e. g., the area of SW. § sec. 6 (fig. 6), is
[87.87437.81]X 2=151.36 acres.

The area in acres of any section along the north and west boundaries
of regular townships (except sec. 6) may be had by multiplying the
sum of its parallel houndaries (expressed in chains and decimals of a
chain) by 4; e. g., the area of sec. 1 (Plate I1I1I) is [80.004-79.77] X 4=
639.08 acres.

Subdivisions closing irregularly to the south or east exterior hound-
ary are to be computed by similar methods,

EXPLANATIONS OF ARTICLES ON PAGES 80 to 86, WITH GENERAL
DEFINITIONS OF A ‘‘RETRACEMENT” \AND A ‘‘RESURVEY.”

246. When new surveys are to he initiated 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.

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

The establishment of township houndaries conformable to true merid-
ian and latitude lines.

The establishment of section houndaries hy running two sets of par-
allel lines governed respectively by true meridians and parallels of
latitude, and intersecting each other approximately at rig}xt angles at
such intervals as to produce tracts of sqnare form containing 640 acres
each,

The reduction to a minimum of the number of fractional sections ina
townshig, and consequently of the amount of field and office work.

248. 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 Defective Township Boundaries,” which will he carefully deter-
mined and rectifications made, if necessary, under the provisions of
the article entitled *‘ Retracement or Resurvey of TownsEip Lines and
Linear Boundaries not Established in Conformity with the Rectangu-
lar System of Surveying,” page 80, prior to the execution of new
surveys under the methods preseribed hy the article entitled *“ Meth-
ods of Executing New Surveys, when Initiated or closed upon Defec-
tive old Surveys.” page 82, and illustrated on Plate VI, by figures 1
to 15; on Plate VII, figures 1 to 7, and on Plate VIII,

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

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

The resurvey of a township boundary or other line of survey con-
sists of a retracement of such a line accompanied by the reconstruc-
tion of defective original corners and the establishment, thereon of all
the necessary new corners; and the detailed particulars of the entire
operations will he embodied in the field noteg,

DEFINITIONS OF DEFECTIVE TOWNSHIP BOUNDARIES,

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

In alinement: when any portion thereof deviates more than twenty-
one minutes of arc from a true meridian or latitude line.

251. In measurement: when the length of the whole boundary or
some portion thereof, between two successive corners, is proved to be
greater or less than the distance certified in the preceding survey, at
a rate exceeding 25 links to the half mile.

252. In position: when the corners originally established on such a
boundary can not he connected with the ccrners on the opposite regu-
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larly established houndary, by lines which do not deviate more than
twenty-one minutes of ave from true meridian or latitude lines.

25% The limits preseribed in the foregoing paragraphs are to be con-
sidered only in determining the necessity of resurveying old township
houndaries when new survevs are to be initiated or closed upon the
same, and will not be construed in any way as estahlishing limits of
allowable ervor in the execution of new surveys. i

RFTR, CRMENT OR RESURVEY OF TOWNSHIP TINES AND LINEAR BOUND-
ARIES NOT ESTARLISHED IN CONFORMITY WITH THE RECTANGUILAR
SYSTFAL OF SURVFEYING.

254, If in subdividing a township, it is found that any boundary
theveof is defective in excess of the limits of allowabhle error prescribed
in the article entitled ** Definitions of Defective Township Boundaries,”
ahove, or that the corners originally estahlished thereon had heen incor-
rectly marked, or have heen obliterated, the deputy survevor will resur-
vey so mnch of said honndaries as may he necessary.

235, Such necessity is often doubtful until proved ny retracement,
In connecting new surveys with aceepted lineg, when misclosure
appears, the presumption is in favor of accepted work instead of new
linea. A depnty must first examine and vemeasure his own lines for
possible error: and if he finds them accurate, and is willing to confide
the result to a strict jnspection therenf, he is to retrace the olderwork
to find the cause of the misclosnre.  Such retracements and resurveys
receive special attention in the inspection: and if their necessity and
accuracy are corrobarated by the examiner, and approved by the Com-
missioner. the deputy will he allowed compensation,  (See 27 L. D. 79.)

256, When subdivisional lines have not been elosed upon either side
of, or mineral claims tied to. a township boundary, it will be corrected
(if necessary), in point of alinement, as well as measurement, by estab-
fishing vegitlar new corners at lawful distances (minus the northing or
plus the sonthing of the south houndary: or minus the westing or plus
the easting of the east houndary), from said boundaries respectively
{as the cage may be), upon a right line connecting the proper township
corners, provided Sﬂi(} line does not deviate more than twenty-one
minnfes of are from a true meridian or latitnde line (as the ease may
he).  (See Plate VI, figs. 1. 2, 3) )

Rut. if the bearing of said line exceeds the limit preseribed above,
the new corners will he placed on a line run due north or west, from
the southeast corner of the township, to intersection with the tov@’nship
or range line (as the ease may bhe), where a closing corner will he 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-
visions of this pavagraph will be destroyed. (See Plate VI, figs. 4
and 5.) _ )

257. Wherz subdivisional lines have been closed upon one side of, or
mineral claims tied to, a township houndary prior to the subdivision of
the township on the other side. its alinement will not be changed: all
obliterated old corners will he redstablished in their original places:
new regular corners common to two townships, sections, or quarter sec-
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tions, will he established upon it at lawful distances (minus the north-
ing or plus the southing of the south boundary; or minus the westing
or plus the easting of the east boundary). from said boundaries respec-
tively (as the case may be), marked with reference to the townshi
being suhdivided, and the marks on the old corners upon such boun({
ary 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 mounds
will remain as orviginally established. (See Plate VI, figs 6 and 7.)

258. Where subdivisional lines have been closed upon one side of, or
mineral claims tied to, the northern portion of a range line prior to the
subdivision of the township on the other side (see section 257), while
upon the southern portion of the same such attachments have not heen
made on either side (see section 256), said southern portion will he
resurveyed and proper new corners established thereon, at lnwful dis-
tances from the south boundary, as follows:

If the beaving of said southern portion does not deviate more than
twenty-one minutes of arc from a true meridian line, it will be rectified
under the provisions of the first clause of section 256, and the rectifi-
cations will he continued on the northern portion under the provisions
of section 257, (See Plate VI, fig. 8.)

1f, however, said hearing exceeds the specified limit, from the north-
ern terminal corner of satd southern portion, the range line will he
extended due south on a random to its intersection with the south
boundary, where a corner common to two townships will he established,
all the necessary changes made in the markings on the oviginal corner
common to four townships situated in its immediate vicinity, and reg-
ular new corners placed upon the vespective portions of the entire
range line as specified in the foregoing clause. (See Plate VI, fig. 9.)

959, Similar cases involving the rectification of the northern por-
tion of a range line when the southern portion of the same can not he
rectified in bearing, will be treated in conformity with the rules pre-
scribed in the foregoing clauses, with the exception, that where such
northern portion deviates more than twenty-one minutes of arc from
a true meridian line, its alinement will be rectified hy extending the
same from its southern terminal corner, due north on a true line toits
intersection with the north boundary, where a proper closing corner
will be established and the necessary corrections applied to the old
corner common to four townships in its immediate vicinity. so ax to
change it to a corner common to two townships.  (See Plate VI, figs.
10, 11, and 12.)

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

960. When subdivisional lines have been closed upon one or hoth
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 he resurveyed and new regular corners
will be estahlished thereon at intervals of forty chains from it south-
ern terminal corner, upon a right line connecting the original terminal
corners thercof, the fractional measurement being thrown against the
northern terminal corner. (See Plate VI, figs. 13, 14, and 15.)

43853 —NR—-f
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In such cases all the original corners, excepting the terminal corners,
of the portion of the lines thus resurveyed, will he destroyed.

The rectification of the middle portions of latitudinal township lines,
on which the conditions specified ahove obtain, will be executed in a
similar manner, observing, however, that the designations north or
south in the foregoing clanses will in such cases correspond to west or
east, 1'esgectively.

261. Under the foregoing paragraphs, the fact that mineral claims
have been tied to a defective township boundary as therein specified,
willact asa bar to the rectification of such a boundary in alinement, only
when the number of claims involved is great; while in cases wherea 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 thercon. care being taken, however, to perpetuate in & proper
manner such old corners as are found to be connected with the claims;
and the methods employed to accomplish the same, together with the
bearings and distances of such old corner from the nesw, will be briefly
recorded in the field notes. '

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

263. In the retracement or resurvey of base lines, standard parallels,
principal meridians and guide meridians, two sets of chainmen will be
employed, while for simi%ar work on township lines, notof the charac-
ter specified ahove, only one set of chainmen is required. and in cases
where conditions such as specified in section 257 obtain, the bearings
and distances hetween successive old corners and the connections of
all new corners with the nearest old corners, will he carefully deter-
mined and recorded 1 the field notes.

Regarding restoration of lost corners, hy private and county sur-
vevors, see page 191,

264, When township or subdivisional lines intersect the houndaries
of confirmed private land claims, or any other linear houndaries
established at variance with the rectangular system of surveying, as
much of said houndaries will be retraced as may be necessarv, tem-
porary stakes being set at intervals of ten chains'thereon, and ulso at
each angle formed hy a change in the divection of the same.

All obliterated houndary corners will be resstablished in their orig-
inal places, and the regular surveys will he closed upon the retraced
line as prescribed for “‘closings ™ in page 80,

METHODS OF EXECUTING NEW SURVEYS, WHEN INITIATED OR CLOSED
UPON OLD SURVEYS, AND EXPLANATION OF FIGURES ON PLATE VI.

265. Such methods are illustrated by the several figures on Plate VI,
the rectification of the lines of old surveys, and the establishment of
new township exterior and suhdivisional lines connected with such old
lines, being hased upon the rules prescribed in the article entitled
“Retracement or Resurvey of Township Lines,” ete., page 80,

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

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

It will also be clearly understood that, in order to avoid unnecessary
structural complications, the figures on Plate VI exhibit only the
positions of township and section corners after rectification, while in
actual practice the quarter section corners will also be properly
affected.

266. Fig. 1. The east boundary is assumed as irregular in bearing
and defective in measurement; the township corners on the same, how-
ever, being susceptible of connection by aline not deviating more than
twenty-one minutes of arc from a true meridian line. )

It will be rectified under the rules prescribed by clause 1, section 256,
while from the proper corners the west and north boundaries will
be established in the regular manner, as well as the suhdivisions within
the exteriors thus rectified and established.

267. Fig. 2. The east boundary defective in measurement. It will
be rectified under clause 1, section 256, while the west and north
houndaries will be established, and the subdivisions executed in the
regular manner. . - '

268. Fig. 3. The east boundary defective in position. Since the
south boundary deviates from a true east and west line hy more than
twenty-one minutes of arc, said east houndary will be rectified under
clause 1, section 256: the west and north boundaries will he estab-
lished in the regular manner; and the subdivisions will be executed
from north to south, and from east to west, commencing at the corner
of sections 1, 2, 35, and 36, and closing the fractional measurements on
the south and west boundaries, as such closings are made in vegular
subdivisions on the north and west boundaries.

269. Fig. 4. The east boundary defective in alinement. It will be
rectified under clause 2, section 256; while the west and north hound-
aries will he extablished, and the subdivisions executed. in the regnlar
manner,

270. Fig. 5. The east boundary defective in alinement and measure-
ment. It will be rectified under clause 2, section 256; the west bound-
ary will be established in the regular manner, while from the corner
common to two townships on the rectified east boundary, the north
boundary will be run west on random and east on true line, permanent
corners common to sections and quarter sections of the township to be
subdivided being established on the same.

The subdivisions will be executed in the regular manner. )

271. Fig. 6. The south and east boundaries heing defective in aline-
ment, measurement, and position, will be rectified under clause 1, sec-
tion 257; the west houndary will be estahlished in the regular manuer,
and the north boundary by east on random, and west on true line,
throwing the fractional measurement against the old east boundary;
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while the subdivisions will be executed from north to south, and from
wesl o east. commencing at the corner of sections 5, 6, 31, and 382,
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 houndaries, i

272. Fig. 7. Thenorth, south, east, and west boundaries heing defect-
ive in alinement, measurement. and position.  The south and east
boundariex will he rectified under clause 1. section 257; while the west
and north boundaries will he rvetraced for length and bearing, any
obliterated old corners being reastablished in their original places.

273. The subdivisions will be executed as follows:

From the corners of sections 35 and 36, and 25 and 36, the lines
between said sections will he extended due north and swest. respec-
tively, to their mutual intersection, where the corner of sections 2:
26, 35 and 36, will he established.

From said corner, the line hetween sections 26 and 35, 27 and 34, 28
and 33, 29 and 32, and 30 and 81 will he projected due west on a true
line to its intersection with the west houndary of the township, where
& cloxing corner will he established. A line thus run is termed a

"

SECTIONAT, CORRECTION LINE:

and when such an auxiliarvy 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 hetween the last-established section corner and the limit-
ing line will he changed in alinement to ¢lose upon the corner fonnd,
thus avoiding placing two corners in close proximity.

274, From the initial point of the sectional correction line. which, in
this case, ix the corner of sections 25, 96, 35, and 36, the line hetwoen
sections 25 and 26, 23 and 24, 13 and 14, 11 and 12, and 1 and 2. will
be projected north on a true line to its intersection with the north
boundary. where a closing corner will he established. A line thus
established 1= termed

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 hound-
aries hy random and true lines, throwing the fractional measurements
against the same, us such closings are made in regular surveys on the
north and west boundaries: while that portion of the township situ-
ated to the north and west respectively. of said auxiliary lines. will he
subdivided in the regular manner, the parallelism of the latitudinal
section lines being referved to the sectional correction line, and that of
the meridional section lines to the sectional guide meridian.

Closings on the west and north houndaries will he made by random
and trae lines, when the fallings ave less than 30 links per mile, and
by true lines run to closing corners when the fallings exceed said limit.

275. Fig. 8. The east houndary defective in measurement. the
northern portion of the same being unchangeable, while the southern
portion admits of rectification.
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The east houndary will be rectified under elause 2. section 257, the
west and north boundaries will he established, and the suhdivisions
executed. in the regular manner. o

276, Fig. 0. The east honndary defective in alinement and measure-
ment. the northern portion thereof heing unchangeable. while the
southern portion of the same admits of rectification. '

The cast boundary will he rectified under ‘clause 2, scetion 258, the
south bhoundary, under clause 1. section 257: the west houndary 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
measurenment against the east houndary. .

The subdivisions will be executed from south to north, and from
west to east. closing the fractional measurenients on the north and east
houndaries, as such closings are made in regular snrveys, on the north
and west houndaries, o

277. Fig. 10. The cast houndary defective in measurement, the
southern portion theveof heing unchangeable. while the northern por-

) nits of rectification, ) »

) 'Fh{:“,dgast boundary will be rectified under clanse 4, section 258;
while the west and north boundaries will he established. and the sub-
divisions execnted in the regular manner.

278, Fig, 11, The east houndary defective in alinement and measnre-
ment, the sonthern portion thereof heing unchangeable, while the
novthern portion admits of rectification, ' {

The east houndarv will be rectified nnder clause 1, section 2595 the
west boundary will be established in the vegular manner; the north
houndary hy east on true line to closing corner, the fractional
measurement being thrown against the old cast houndary; while the
sihdivisions will be executed from south to north, and from west to
east, the fractional measnrements heing thrown against the old north
and east boundaries, as such clogings are made in regular surveys
avainst the north and west houndaries. "

976, Fig.12. The east-hmllx(l::x"_\*d(.\,fﬂ,cmvem measurement, the n(p]tH-
evn and southern portions thereof being unchangeable, while the middle

tion admits of rectification. ] »
pn%j:}lnno:i?lmundm‘v will be rectified under clause 1. section 260, the
west and north boundaries will he established, and the subdivisions
cecuted in the regular manner. )
P\;;::fpl(}llg {3, The east boundary defective in alinement, and measx‘\:]‘(?:
ment; the northern and southern portions thereof heing unchangeable;
while the middle portion admits of rectification. el

The east houndary will he rectified under clause 1, section 260; 1:)6

west boundary will be established in the vegular manner; the north
houndary by west on random and east on true line, the fmc@onsﬂ mr‘ea}.q‘
urement heing thrown against the old east houndary; whlle.t.- e su :
divisions will be execnted from south to north and from (fa}sl,‘ todwosq.‘,
closing the fractional measurements against the east, north and wes
}mggld.dlf*]‘?é'. 14. The east boundary defective in alinement ;mld ’r’rtlte.avsur&-c
ment; the northern and southern portions thereof not ﬂ(bml' lt‘lgq f
rectification in any way, since st}hdwmm'ml curveys ha:ie ! eo,nfu 0‘}2'
upon both sides of the same; while the middle portion admits of recti-
fication in measurement.
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The east houndary will be rectified under clause 1, section 260; the
west boundary will be established in the regular manner, the township
corner at, the end of six miles thereon being temporarily established.

From said temporary corner, the fractional north houndary will be
run east on random to the nearest old estublished corner on the same,
at which point if the falling of the random is within 50 links per mile,
said houndary will e corrected westward on true line, setting corners
common to the sections and quarter sections on the north, at regular
intervals from the initial point of the true line, and throwing the con-
sequent fractional measurement in its normal place against the new
west houndary, while the temporary township corner previously estah-
lished thereon will be made permanent. ’

If, however, the falling defined ahove exceeds the stated limit from
the last established corner of the old surveys,the fractional north hound-
ary will he projected due west to its intersection with the west houndary,
at which point the proper township corner will he permanently estah-
lished, and the temporary corner destroyed. )

In establishing the corners on said north boundary under the latter
procedure, the requirements prescribed in the former relative to the
allowance for fractional measurement will be strictlv observed.

In subdividing, the methods preseribed under Fig. 8 will be applied
as far as practicable. The details of the case under consideration are
clearly exhihited by fig. 14.

282. Fig. 15. All of the boundaries are assumed to he defective in
alinement, measurement, and position: also portions of each as being
closed upon hy suhdivisional surveys and consequently unchangeable
relative to the old snrveys, while other portions of the same heing free
from such attachments. admit of rectification.

This figure i constructed on a larger seale than those explained in
the preceding paragraphs. in order to illustrate in detail the modus
operandi to he pursned 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.

283, The several figures on Plate VII illustrate in detail the methods
to he employed in connecting the unsurveved portions of two or more
township boundaries. when four of such fractional lines, upon heing
projected toward each other in the direction of the cardinal points hy
]ines not deviating more than 21 minutes of are from true meridian or,
latitudinal lines. do not form u common intersection.

Said methods, in addition to the reasons embodied in the article
entitled ** Explanations of Articles.” etc., page 78, are hased upon the
following desiderata. viz:

1. The adjustment of such township houndaries 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.
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3. That all incidental fractional measurements developed in the
establishment of township houndaries or subdivisional lines by snch
methods shall be thrown against the old survexs whenever practicable.

984, In considering said methods it will he observed that the con-
ditions to be dealt with are cither hiatuses or overlaps, the former pos-
seseing three characteristic features. which are named as follows:

Simple hiatus.  See figures 1 and 2. Plate V1.

Meridional hiatus.  See figure 3.

Latitudinal hiatus. See fRgure 4: while overlaps are shown hy
figure 5. . o

Ax the application of said methods, when the conditions exhibited
obtain, gives similar results with but few exceptions, which will be
specifically detailed hereafter, the condition represented hy A, figure
2. will he considered and the method of connection deseribed as an
example, upon the following assumptions, viz:

That, of the houndaries of townships 1 and 2 north, ranges 3 and 4
west, those portions indicated by hroken 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:

Then, from the established terminal corners on the west and north
boundaries of T. 1 N., R. 3 W., true lines will he projected due north
and duc west, vespectively, with regular corners for two sections and
anarter sections, tn an intersection. which point will he marked by a
temporary stake: i . )

Then. by proper measurements, the character of the resulting condi-
tion will he determined, and by comparison with diagrams AL of the
igures on Plate VII, the partienlar method of comnection will he
obtained and applied. ) ] i

285. Said condition in the case under consideration, it will he
obzerved, is a meridional hiatus: thevefore. from the temporary stake
marking the intersection of the extended south and east hounda-
ries of T. 2 N.. R. 4 W._ which will be replaced by a permanent
corner (common to two townships) for T. 1 N, R. 3 W, and T. 2 N,
R. 4 W, the south houndary of the latter will be extended due east
to ite intersection with the west houndary of the former, where a
corner for {one township only) T. 1 N, R. 4 W.. will be permanently
established,

Then. from the corner for T.I N., R. 3 W_, and T. 2 N., R. 4 W,
the south and east houndaries of the latter will be corrected back west
and north, respectively, on true lines. establishing regular corners
common to two quarter sections and sections of said township, to the
initial points of the blank lines, against which the resulting fractional
measurements will be thrown, while the stakes temporarily estah-
lished on the hlank lines at intervals of ten chaing will he 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 houndary of T. 2 N.. R. 4 W., where a proper closing corner
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will he established. the resulting fractional measurement thrown againgt
the same. and the distanee to the nearest corner on said boundary care-
fully determined and recorded in the field notes.

Thus section 36 ix made full. serving as a perfect hase on which to
initiate the subdivisional work in T. 9 N.. R, 4 W.; the rectangular
fraction. which in thisx cage indivectly vepresents an excess, is incor-
porated in section i, which heing lotted on two sides in its normal con-
dition, ahsorhs the cxeess withont deranging materially those portions
of the same wenally defined as regular sabdivisions: while {he nsur-
veyed portions of the enfive group of townships ave arranged in sueh
fomanner as to admit of completing the subdivigional work therein on
the approved rectangular hasis,

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 sueh hiatuses are square. or longer meridionally (see
L diagrams A, fig. 1), the rectangular fraction will he taken ont
of seetion 31, and incorporated in section 1: hut if the length thereof
(xce Toding, A, fig. 2) lie in a latitudinal divection, said rectangular
fraction will be taken out of section 1 and incorporated in section 81.

286. 1f the snrveys contemplated. within a group of four townships,
consist of the completion of the southeast unsurveved portion of the
northwest township only, the method detailed in the foregoing para-
graphs will he employed in all particulars, with the exception that the
extension of the north and west houndaries of the southeast township
will he 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 cannection of all the houndaries.,

When, of four township honndaries whose directions tend to an
approximate conmion point, two of the same have been earried to a
mutnal intersection, and are elosed upon by subdivisional and other
lines (xce section 257). the insurveyed portion of the remaining hounda-
rvies will be connected with them hy the application of these methods,
suficientiv modified to preserve infact the prior subdivisional snreeve,

FRAGMENTARY SURDIVISTON,

287 Plate VIIT ilustrates the general methods to be emploved in
the execution of fragmentary subdivisions within townships, portions
of which have been subdivided from fractional township houndaries
extended from various directions and not connected with each other,

These conditions obtain to a large extent in mountainons 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 survevs, such survevs are extended along the valley
and hottom lands, leaving the mountainons areas unsurveved 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 surves.

288. It is obvious that the number and character of such cases would
he too great and varied to be considered in detail; therefore, when the
deputy surveyor meets with a case which is not covered exactly hy
these instructions, or the special instructions from the surveyvor
general, his thorough understanding of the preceding articles on this
subject. and of the conditions illustrated on Piates V and VII, it is
expected will point out to him the proper method to be employed.

9
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It is possible, however, that cases n}hay a}l'iit; sot ctzgmp;e;ip); 213%1'
s y : i donbt relative to the solu-
-acter as to produce a feeling of 1 : lu
gihoanl?)(f the robrl)em; in which case he will ?Ert o_r;cfz mr‘m;mmc?.t‘e Wl}ﬁ?,
i / surveyor ral, submitting information, b
is office through the surveyor general, !
|tft]t.tger and diagm%ns, of the exact condition as found by hm‘q,] and the
necessary instruetions will be forwarded as soon as practicable.

GREOGRAPHICAL, POSITIONS OF BASE LINES AND PRINCTPAT MFERIDIANS
‘ GOVERNING THE TUBLIC SURVEYS.
3 © surveyi thorized by law May
28¢ system of rectangular surveying, anthol b )
202&31(;8g h‘;;é first emploved in the survey of United States public
ki 1 .Y
ands in the State of Ohio. s )
h]}gl;emboundary line hetween the St;ztes()%fglg’eggslxyh a;ufs: gg;d(*?gég’
Wlicott’s li i itude R0° 32" 20" west fr Ireen-
known as ‘“ Ellicott’s line,” in longt 32’ 20" west from Groen-
vich, meridian to which the first surveys are erred. T
Eulevl::«’ellxsiptj}gaet of the Scioto River, in the State of’1 ()}321 m}%m:m:\eﬁﬁi
rom south to nor ing with No. 1 on the Ohio River, while
‘om south to north, commencing with the | ; T,
gl??‘a?}ges are numbered from east to west, begmmn% V.thl (%\‘O‘Ul %n
the east houndary of the State, except in the tract desig}m e U 5
military land,” in which the townships and ranges Aale‘mtxm ered,
respectively. from the south and east houndaries of said ta a'c -
:9190 During the period of one hundred and seventeen §em.s}smcg
th; c;l.'ganization of the system of 1'cctar(1ig§11m' ?}u'vev;t\]%,bgggné)qet;%
' g » oV s . . eS . Y N
d locally-named principal meridians and base lines ) e
2llil;he((i)c as shown }Kv the following tabular teﬁ(hl}blt. I‘hlelscl:nze;;zaf aér}l](i
eridians Y xamini arge wa ;
neridians may all be found by examining the
1United Statesj, published by @Be General Land O ce. They are also
severally shown upon the various official State maps.
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DISUSE OF MAGNETIC NEEDLE SURVEYS.

991. The strict requirement that all lines of public surveys must be
yun hy courses derived from the true local meridian, independently of
the magnetic needle, and subject to close tests by field inspection, ren-
ders the data and discussion of magnetic declinations no longer neces-
sary in the Manual. The scientific information heretofore published
had apparent value to surveyors required to restore ancient lines; hut
even in such work there is often wide opportunity for errorv, from
lack of tull understanding of the former customs,

299, While some of the early surveyors were exact and faithful men,
competent to ohserve Polaris with the plain compass and note the cor-
rect local variation, others probably obtained the figures for declina-
tion by hearsay and from distant places; hence implicit reliance ecan
not. be placed on ealenlations based on the presumed change of
variation.

An additional reason for considering these matters of magnetic
declination less important in old surveys, is that the rules for restoring
Jost lines and corners place chief importance upon the finding and
identification of material evidence in the field, with less regard to
theoretical courses,

METHODS OF OBTAINING A TRUF MERIDIAN,

993. The work of every deputy surveyor or examiner depends for
its correctness upon his using a correct meridian, which can be
obtained only by careful observance of the following instructions.
They include astronomical tables, adapted from data heretofore sup-
plied hy the Coast and (reodetic Survey, and brought down to dates
the twentieth century.

"The accuracy with which the meridian may be determined depends
chiefly upon the instruments at command and upon the ability and care
of the observer in using them. 1t rests with him to select the proper
instrament, the proper method and time for observing. The instru-
ments ordinarily in the hands of the surveyor are sufficiently described
in hooks on surveying or in catalogues of instrument ma%ters. 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
he had hy the method of equal altitudes of the sun, for which the Iati-
tude of the place need only to be known roughly. Observations of the
pole star for the true azimuth are C;l;enerally preferred, since no great
El‘ecision in the local time isrequired. Tablesand explanatory remarks

ave heen inserted to facilitate the use of this method, and will serve
for the period 1901 to 1910,

294. 'Fhe table given in the Manual of 1894 for times of elongation
and culmination at 24 dates of the year 1893, with a system of correc-
tions for other years and dates, is now omitted. All the necessary
duta therein given can now he obtained from the upper cuimination
table on page 101 in the form already familiar but revised and extended

for the present decade.

995. For correct and rapid use of these tables, it is indispensable that
the surveyor have clear comprehension of the outlines of the astro-
nomical facts involved, and the terms used in dealing with them, such
as the following.

The earth’s annual motion around the sun.

Its diurnal motion upon its axis.
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a;g}:? SSR?;:F}: nm'msitn‘mto.tionhnf Polaris and other circumpolar stars
he north-polar point in the heavens. (See figure 1 ge
‘ g (See > 1 on
q11§1§g1nn:21{tl}1 h]nm.lderl\*eld from successive appm'e%qt p:wﬂatrggg(ﬂ); ‘g]g
§ oss the Tocal meridian, and averaged or equalized for t
tg:‘zxnovof}trmg}l}l!:n'itias caused hy the earth's va.ll'vingJ ;licf:;oi}lefizzl)
he sun, often ¢ i acs St ) “en fast™ o
slow, ™ n shown in almanacs under the head, “*sun fast™ or “sun
I;‘J'qummn of time, as tabulated in the ephemeris.
th; l.d(;,!‘@ﬂ] ?1;1\«;, measured hy the astronomical dav of 23 hrs. 56.1 min
he interva et o f - et en e o . . it " 20, Y
he inferval he oen two sueccessive passages of a fixed star across the
The civil day, heginnin idni i
! ay, heginning at midnight, and its velation ¢ astr
;1‘:;1(1:)4‘5:)lv(18)'t§vh1;,ht begins at noon.  The former counts tg)elt\}j: ‘l});)tllx?‘;
wice over, the latter numbers the hours up to 94. an sts t
hours after the civil day of the same date is (R\d?dﬂ‘ and Josts twelve
The culminations of Polaris. o
;L\n elongations of Polaris.
e azimuth of Polaris or its apparent dis 8 f
the momuth of Dolaris or it apparent distance east or west from
mrj(l?n, 1 . measured hy a horizontal angle at the place of obser-
The hour-angle azimuth of Polari i
1-angle az d aris, at those times w it i ither
ntrFLongatIOn nor culmination. ose times wwhen it is neither
e meridian of any locality, Since any li incidi
; tan of any locality. = Since any line not coincidi i
the true meridian is not a meridian, the vse of the word tl‘tl@ ]Tq\g; M
ﬁﬂﬁ“;- and generally avoided. e
eductio standard ti : i i :
o1 Re nof standard time to local mean time by difference of longi-
296. These essentials are pr
(296, These essentials 2 > presumed to have heen acquired i -
F};{; n‘i’((;xk st(;;g};m:”t?erlef(.)m] it is the purpose of the Mamlla] to =i:1p¥1)iri?y
! - omit all technicalities requiring a full knowled of 1
omy, and present the method, with two o pasyon:
3 he method, wit new and compact tabl 1
to common clock time, with such plain di i e tee that sep Do
on - time, with such plain directions for use that any per-
9012)(:;—1" ordinary intelligence can understand and apply ;,hem e
L 4t. })Avs At,}m‘survpl,ynr should have a perfectly clear idea of what is
e n-/,\" £ stmn}omlqa] Time (used to simplify computations), and the
(;:IR y rIr‘xlgle ef.} olaris, these terms will now be explained ' '
o dlmd [ 1§t(J1v1; Day, according to the customs of society, commences
nt ntlgé £ and comprises twenty-four hours from one midnight to
';i(;br;etx, ollowing.  The hours are counted from 12 to 12 from mid-
nig to noon, after which they are again reckoned from 12 to 12 from
hoon 0 gndmghf.. Thus the day is divided into two periods of 12
néxqrg e?c} ; the first of which is marked a. m., the last p. m 7
o, 200 v(el Astronomical Day commences at noon on the civil day of
fer:kkn&m(? 1cate. It also comprises twenty-four hours: but they are
‘Roned from 0 to 24, and from the noon of one day to that of th
next following. T o e
thgtgo:;mtlhgaf)iy }geging gwilvg hours before the astronomical day;
he 3 rst period of the civil day answers to the last part of
' ¢ ¥ ans st art of
t‘h: predcedmg astronomical day, and the last part of the civil ds};v cor-
;e‘,g)(;n ito the first part of the astronomical day. Thus, January 9
ang cjg(;ma;;.yng, SWI) Itml](e, is also January 9, 9°, astronomical time:
. 9, 2 o’clock a. m., civil time, is . stro.
and January 9, civil time, is January 8, 14" astro-
300. The rule then for the transf i ivil time i
: be rule th transformation of civil time into astro-
nomical time is this: [F the civil time is marked P. m., take away the
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designation p. m., ond the astronomical time s had awithout further
change; if the civil time is marked a. ., take one from the day and
add twelve 1o the hours, remove the indtials a. m.. and the yesult /s the
astronomical time wanted.

The suhstance 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
writing for the day of the month, that civil date on which the noon
falls, from which the time is reckoned.  Finally, fhe astronommical time
may.be callud the howrs and wminates lapsed since the noom last past, the
astronomieal date heing that af the ciril day to awhich the noon belongs.
Thus, April 23, 4.15 p. m.. eivil time, is April 23, 4" 15™, astronomical
time, and April 23, 415 2. m.. civil time, is April 22. 1687157, astro-
nomical time.

The survevor should thoroughly master this transformation of the
civil time info astronomical time, as it will he the first duty he will
have to perform after observing Polaris out of the meridian.

The change can be made mentally, no written work heing required.
Table V might he easily altered to give the times by the civil count
marked a. m. and p. m., hutsuchan arrangement would greatly extend
and complicate the rules and examples, and correspondingly incrense
the chances for ervor.

301. The general use of telescopic instruments makes it far easter
to determine a meridian. than formerly when the open-sight compass
was almost the only obtainable instrument.  In those days it was re-
quired that the deputy ascertain for himself by observation what was
the true north line, and then observe and record the ““variation™ of
his needle from the north. Instructions for the process have heen an
important part of the early manuals, and surveyvors of integrity faith-
fully observed them. Similar divections ave here given.

TO DETERMINE A MERIDIAN WITHOUT A TELERCOPE.

302. Attach n plumb line to a support situated as far ahove the
ground as practicable, such as the imb of a free, a piece of hoard
Sailed or otherwise fastened to a telegraph pole, a honse, harn. or other
building. affording a clear view north and south.

The plumb bob may consist of some weighty material, such ax a
brick, a piece of iron or stone, weighing four to five pounds, which
will hold the plumb line vertical, fully ax well as one of tinished metal.

Strongly illuminate the plumb line just below its support by a lamp
or candle. care being taken to obscure the source of light from the
view of the observer by a screen.

For a peep sight, cut a slot about one-sixteenth of an inch wide in a
thin piece of board, or mail 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 ata 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 ahout n foot helow
the support of the plumb line. ) . )

The position may he practically determined by trial, the night pre-
ceding that set for the observation.
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About thirty minutes hefore the time of elongation, ax obtained from
the table, bring the peep sight into the same line of sight with the
plumb line and Polaris. . )

To reach elongation, the star will move off the plumb line to the east
for eastern elongation, or to the west for western elongation, therefore
by moving the peep sight in the proper direction, east or west, as the
case may be, keep the star on the plumb line until it appears to remain
stationary, thus indicating that it has reached its point of elongation,. -

The peep sight will now be secured in place by a clamp or weight,
with its exact position marked on the rest, and all further operations
will he deferred until the next morning.

By daylight, place a slender rod at a distance of two or three hun-
dred feet from the peep sight, and exactly in range with it and the
plumb line: earefully measure this distance,

Take from the table on page 95 the azimuth of Polaris correspond-
ing to the latitude of the station and year of observation: find the nat-
ural tangent of said azimuth and multiply it by the distance from the
peep 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 deter-
mined (to the west for eastern elongation or to the east for western
elongation), to a point, which with the peep sight, will define the diree-
tion of the meridian with suffiient accuracy for the needs of local gur-
veyors,

TO ESTABLISH A MERIDIAN AT ELONGATION BY TELESCOPIC INRTRU-
MENT.

303. Set a stone, or drive a wooden peg. firmly in the ground, and
upon the top thereof make a small distinet nark.

About thirty minutes before the time of the castern or western
elongation of Polaris, obtained from the table. sot up the transit
firmly, with ity vertical axis exactly over the mark, and carefully
level the instrument,

Hluminate the cross wires hy the light from a suitahle lantern, the
rays being directed into the ohject end of the telescope hy an assist-
ant: while great care will he taken, by perfect leveling, to insure that
the line of collimation deseribe a truly vertical plane.

Place the vertical wire upon the star, which, if it has not reached
its elongation, will move to the right for eastern. or to the left for
western elongation,

While the star moves toward its point of elongation, by means of
the tangent serew of the vernier plate it will be repeatediy covered
by the vertical wire, until a point is reached where it will appear to
remain on the wire for some time, then leave it in a direction contrary
to its former motion; thus indicating the time of elongation.

Then while the star appears to thread the vertical wire. depress the
telescope to a horizontal position; five chains north of the place of
observation, set a stone or drive a firm peg, upon which by a strongly
illuminated pencil or other slender ohject, exactly coincident with the
vertical wire, mark a point and drive a tack in the line of sight thus
determined; then, to eliminate possible ervors of collimation or impor-
fect verticality of the motion of the telescope, quickly revolve the
vernier plate 180>, direct the glass at Polaris and repeat the observa-
tion; if it gives a different result, find and mark the middle point
between the two results. This middle point, with the point marked
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by the plumb bob of the transit, will detine on the ground the trace of
the vertical plane through Polaris at its eastorn or western elongation,
as the case may be. )

By daylight, luy off to the east or west, as the case may require,
the proper azimuth taken from the following table; the instrument
will then define the meridian, which may be permanently marked for
future reference. ) .

The magnetic declination may be obtained from a true meridian, as
follows: Take the magnetic bearing of the true meridian; then the
angle expressed hy said magnetic bearing will be the observed mag-
netic declination, named like the departure if the bearing ix taken
from the south needle-point, but the reverse if from the north.

Tasre IV.— dLzimuthe of Polariz when at elongation for any year from 190010 1970, incli-
sire, and for any latitiude from 25° to 72° north.

i
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TO ESTARLISH A MERIDIAN AT CULMINATION OF POLARIS,

304. A very close approximation to a meridian may he had hy
remembering that Polaris very nearly reaches the meridian when it is
in the same vertical plane with the star Delta (8) in the constellation
Cassiopein.  The vertical wire of the transit should he fixed upon
Polaris, and occasionally brought down to the star Delta, to observe
its approach to the same vertical line.  When hoth stars are seen upon
the wive, Polaris is very near the meridian. A small interval of time
(a5 3.7 min. in 1901) will then be allowed to pass, while Delta moves
rapidly east and Polaris slightly east to the actual meridian. At that
moment the cross wire should be placed upon Polaris, and the meridian
firmly marked hy stakes and tack-heads.

305. This method is practicahle only when the star Delta is below the
pole during the night: when it passes the meridian above the pole, it
18 too near the zenith to be of service, in which case the star Zeta (0),
the last star hut one m the tail of the Great Bear, may be used instead.

Delta () Cassiopeiz is on the meridian below Polaris and the pole,
at midnight about April 10, and ix, therefore, the proper star to use at
that date and for some two or thrce months hefore and after.

Six months later, the star Zeta (€), in the tail of the Great Bear, will
sup{:ly 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, drawn to scale, exhibits the principal stars of the con-
stellations Cassiopeia and Great Bear, with Delta (8) Cassiopeize, Zeta
(€) Urse Majoris (also called Mizar), and Polaris on the meridian,
represented by the straight line; Polaris being at lower culmination.

This method is given in Lalande’s Astronomy and was practiced by
Andrew Ellicott, in 1785, on the Ohio and Pennsylvania boundary.

308. In theabove process, the interval of waiting time may be found
for the proper year from the following data:

1901.. 3.0 min.

For Zeta Urs. Maj. .. 1910 @1 annual increase 0.385 m.
N s 901....3. in. .
For Delta Cass ... .. | i91(1). ) 2:{( m‘i‘n annual increase 0.33 m.
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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 configuration 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 ahout October 10; and held with
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left hand side uppermost_ the diagram will indicate relative gituations for midnight
a%vout January lp({ with Polaris near western elongation. The arrows indicate t-}he
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
Alcor. Mizar is the star nearest to the end star of the handle of the dipper.
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aR INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS.
TO FIX A MERIDIAN AT OTHER TIMES, BY HOUR ANGLE.

-307. The annexed diagram (fig. 2) will show in their proper relation
the various agpects of Polaris in its daily apparent motion around the
north-polar point.

This wust be carefully studied, as the illustration of Table V., for
finding at any hour the hour angle and azimuth of Polaris, and the
resulting meridian, at times when more direct methods are notavailable.

308. Hour Angle of Polaris.—In fig. 2 the full vertical line repre-
sents a portion of the meridian passing through the zenith Z (the point
directly overhead), and intersecting the northern horizon at the north
point. N, from which, for surveying purposes, the azimuths of Polaris
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are reckoned east or west.  The meridian is pointed out by the plumh
line when it is in the same plane with the eve of the observer and
Polaris on the meridian, and a visual representation is also seen in the
vertical wire of the transit, when it covers the star on the meridian,

When Polaris crosses the meridian it is said to culminate; above the
pole (at S), the passage is called the Upper Culmination, in contradis-
tinction to the Lower Culmination (at 5.

309. In the diagram,—which the surveyor may better understand by
holding 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 he
ahout noon on April 10th of each year. The star appears to revolve
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around the pole, in the direction of the arrows, once in every 23" 56™.1
of mean solar time: it consequently comes to and crosses the meridian,
or culminates, nearly four minutes earlier each successive day. The
apparent motion of the star being wniforni, one quarter of the cirele
wih (omitting fractions) be described in 5" 59™, one half in 11" 58™, and
three quarters in 17" 57", For the positions 8. 8,. &, etc., the angles
SPg,, SPs,; SPs,. ete., are called Hour Angles of Polaris for the instant
the star is at s, s, or &, efc., and they are measured by the ares Sg,,
Ss,. Sey, ete., expressed (in these instructions) in mean solar (common
clock) time, and are always connted from the upper meridian (at 8), to
the west, around the cirele from 0" 0™ to 23" 5671, and max have any
value between the limits named. The hour angles, measured hy the
S8, Ss,, Ss;, and Sg,, are approximately 1" 8, 5" 55M,
G 4™, 14" 527 18h 017, and 22" 48™ respectively; their extent is also
indicated graphically by broken fractional cireles about the pole.

310. Suppose the star observed at the point 8 the time it was at S,
(the time of upper culmination), taken from the time of obsgervation,
will leave the ave Ss,, or the hour angle at the instant of observation;
similar relations will obtain wlen the star is observed in any other
position; therefore, in general:

Subtract the time of [pper Culmination from the correct local menn,
time of observation, the remainder 1will be the Howr Angle of Polaris
expressed. in time, or the avgument for table V"

The ohservation will he made as divected on page 94, modified asfol-
lows: there will he no waiting for the star to rveach elongation: the
observation may be made at any instant when Polaris is visible, the
exact time heing carefully noted,

TarLe V.

311. This table gives, in “Part I,” the local mean time of the upper
culmination of Polaris, on the Ist and 15th of cach month, for the vears
1901 to 1910, inclusive. The times decrease, in each vear, to April 10,
when they hecome zero; then, commencing at 28" 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 < Dift,
for 1 day” will be multiplied by the days elapsed since the preceding
tahular date, and the produet subtracted from the mrmspon(ling time,
to obtain the required time of upper culmination for the date under
consideration. The table answers directly for 105% west longitude.
The results of ucing it for other longitudes will contain an amount of
error hardly appreciable, as the correction for longitude cannot exceed
one-tenth of a minute of time for each 9 degrees of longitude. A few
examples will illustrate the use of the tahle.

1. Required the time of upper culmination of Polarig for a station in longitnde
118° west, for March 3, 1904.

Astron. time, U. C. of Polaris, 1004, March 1..._ ... ... ... ........
Red. for 2 days is 3™.94 % 2=7".9 (Part I1) Subtract

T.ocal mean time 1. C. of Polarig, 1004, March 3. .. ... ... ... ...... 2 391
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The required time may also be obtained by using the table in the
opposite direction; by taking the time for March 15, and adding the
reduction as follows: )

h. m,

Astron. time, U. C. of Polaris, 1904, March 15 .. ... ... ... ... ... ... 1 51.9
Red. for 12 days ie 8. 04 12=47"8, add. .. ... .. ... ... ... ... .. 47.3
Local mean time U. C. of Polarig, 1904, March 8... ... ........... ... 2 30.2

In this case the two results are practically identical. If the compu-
tation is made hoth ways, the results will check each other.

312. Part 1T has been inserted to save the surveyor the little trou-
ble of maRing multiplications; thus, for the above example, look in
Part I1, under the proper tahular difference, 3™.94, and opposite the
3d or 17th day of the month in the left hand eolumn is the correction
.9,

Computing from a preceding date, for days hetween April 11 and 15
of any vear, the reduction in Part II will be greater than the tabulated
time of culmination, in which case 23" 5™, 1 will he added, to make the
subtraction possible.

2. Reqnired, for a station in lTong. 90° west, the time of 1. C. of Polaris for April
14, 1906:

h. m,
Astron. time, U7, C. of Polaris, 1906, April 1 (Part 1) ... ... . . .. ... 0 47.9
A 23 56.1

Sum._....
Reduction to Apri

Local mean time, 11, C. of Polarie, April 14 ... ... . ... ... ... 23 52.9
Working from a following date, for davs between 9Oth and 15th of

April. the sum will exceed 23" 56™. 1, and when this occurs subtract
23" 56™.1 from the sam. and the remainder will he the required time.

3. Regnired, for a station in long, 90° west, the time of U7, (. of Palaris for April
10, 1803

h. m.
Astron. time, U. C. of Polaris, 1903, April 15 (Part 1) ... 23 48.5
Rednction for & days (Part 11, add .o 0 . 19.6
M 24 8.1
Sihtract L 23 56.1
Lacal mean time, T7. (', of Polaris, 1903, April 10 . o L . 012.0

313, The surveyor should he careful to correctly employ Part 11,
Table V. When the table is used in regular order, the *Reduction”
may be taken from Part II with the argument, *“Day of the month”
inleft hand column, or *“ Number of days elapsed ” in right hand column,
as may be preferred. (*Argument”, the quantity on which another
quantity in a table depends.) In example 2, Part 11, may be entered
in with the argument 13 days elapsed (from Ist to 14th) in right hand
column; then the reduction, 51™.1, results. as ahove written: hut, when
working from a following date (example 3), the day of the month in
left hand column can not be used.

Mistakes are often made hy using the wrong column in Part I; as a
matter of course, the time should always he taken out for the current
vear.
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TasLe V.—Local mean (astronomical) fime of the upper culmination of Polaris, com-
puted for longitude 108° (7 h. 12m.) west of Greenunich.

[The time on line with any date in Part T is the hours and minutes elapsed (common watch time)
since the preceding nnon,

Part I.
Date. | 1901, 1902, 1903. 1004, 1905. 1906, 1907. 1908, D]”’d"aif”
h. . . h. m. h, m. h, m. o om, h, m. o om. .
Jan, 1| 6 39. . 6424 643.9! 644 642.8] 6443 6457 3.95
1B 54 545.7| 547.1] A48.6| 5d461| o4nb| 54001 5504 395
Feb. 1| 437 4386| 4400 441.5| 4390 440.4| 4419 4433 3.95
1B 34l 34341 344.8| 3463| 3438| 3452| 3467] 3481 3,95
Mar. 1] 246 2481| 249.5] 247.0| 2485| 2499 25.4| 2489 394
15] 15L5] 1530, 1544| 151.9| 1534| 1508] 1563 1538 3,94
Apr. 1| 0446 0461 047.5] 045.0| 046.5( 047.9, 049.4| 0468 304
15| 2345.6| 2347.1| 23485 | 2346.0| 2347.5| 2348.9| 23504 | 23 47.8 3.03
May 1] 224281 2244.3] 2457] 2243.2| 22447 2461 2247.6| 22451 3.93
T 151 214781 214931 2150071 21482 | 21497 205111 21526 | 21501 3.92
June 11 20412 20427 2044.1| 2041.6 | 20431 | 2044.5| 2046.0| 20435 3,92
15 19464 1947.9| 19493 | 19468 | 19483 | 1949.7} 195.2| 19487 3.9]
July 1) 18438 12453 | 1846.7| 18442 | 18457 1847.11 1848.6 | 18 46.1 3.9
150 174907 17501 | 17519 | 1749.4] 175.9| 17523} 17588 ] 17 51.3 3,92
Aug. 1] 16424 16439 16453 | 16428] 16443 ] 16457 | 1647.2| 16 44.7 3.9
15| 154761 154901 | 15505 15480 1549.5| 15509 | 15524 | 1549.9 3.9
Sept. 1] 1441.0 14425 | 1443.9| 1441.4| 14429 11443 | 14458 14433 3.9
15] 1346.1 0 1347.6| 13490 | 1346.5| 1348.0| 13494 | 1350.9| 13484 3.93
Oct. 1| 12433 12448 | 1246.2| 1243.7| 1246.2| 1246.6| 1248.1| 12456 3.93
15] 114830 1149.8| 11602 11487 11502 | 11516 116311 11 50.6 .93
Nov. 1} 104141 10429 104.3| 10418 104331 10447} 104621 10437 3,93
15| 9464 947.9| 9493 946.8| 9483 | 9497, 95.2| 9487 3.94
Dee. 1| 8433] 8448 8462| 8437| 8452| 846.6| 8481 8456 3.94
15| 7T481| 74806 75.0| T485] 750.0| 7.4 7529] 7504 3.95
i
Part IContinued. Part I1.
Diff. . . N
Date. 1800, Jo1n, 1011, for | Reduction of tahular times to infermediate dales.
Subtraet the reduction when computing from a preced-
: ing, or add it when working from a following date.
ho m . hoom. m. N
Jam. 1, 643.2 168 B - T
15| 5470 4 55081 8o Reduetion. Arg.—"Diff. for 1 day. N .
Feh. 1| 440.8 2.3 1437 3 fo. 0
151 345.6 1 34851 3. m. m ! m ) 335(1
Mar. 1! 2503 81 2532 3 361 P elapsed.
15| 1552 71 1581 394
Apr 10 0483 B e  —
15 | 23 49.3 8| v352.2 | 303 ; , i
May 112246.5 01 224904 3038 5 e ol Tl Wel Yol T 1
15| 21 51.5 0| 2usad| 3o 2onI%) R0 RS0 %00 300 20 :
June 1120 44.9 -4 204781 892 yorig) 1007 118] 18| 118 118 3
15119 50.1 61195301 3914l 55099 156 157 | 157 15.8| 15.8 4
July 111847.5 91 180041 3911 6or0| 105| 1906| 19.6| 107 107 5
15117 52.7 21 1TA5.6 0 B920 S0y 2305 | 285 236 23.6| 237 6
Aug. 1116 46.1 61 1849.01 3.92) gorhe| a7.4| 274 27.5]| 27.6| 27.6 7
18115 51.3 81 185421 391 9031 3103] 314 | 31.4] 35| 31.6 8
Sept. 1114 44,7 20 6] 382k j00r2e | 302 33 B4 351 35 9
1513 49.8 30 185270 3931 Gy o105 3001 | 30.2| 30.3| 39.4| 395 10
Oct. 1,1247.0 <51 1249.90 3 : $300| 431 4321 43.3] 434 1
o o1 820 5 11549 3. 6.0 47,0 47.2| 47.3] 47.4 12
Nov. 1710451 46.61 10 48.0} 3. 50.8 | 510 51.1] bL2| 51.3 13
15, 950.1 61 963040 8 5471 51.9| 550! 5521 553 14
Dec. 1) 847.0 b 84994 8, BRG | 588 | 589 591 50.2 15
1D 78LE 3.3 THLT) A 62.61 AT 62,9 60| 63.2 16
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Applications of Tables V and VIT.

4. Required the Hour Angle and Azimuth of Polaris, for a station in latitude 46°
N., longitude 90° W, at 8% 94m p. m., November 7, 1910.

h. m,
Astronomical time of observation, 1910, Nov. 7__. ... ... ... ... 8 24.0
Equivalent to time of Nov. 6. .. T 32 24.0
n. m.

Astron. time, U, C. Polaris, Nov. 1 (Table V, PartI).. 10 46.8
Reduction to Nov. 6* (Part IT), subtract ... ........ »19.7
Astran. time, U. C. Polaris, Nov. 6__....._........ 10 26.9,subtract.. <10 26.90
Hour Angle of Polaris, at observation 21 57.1
Subtract from.._ ... . [T 123 56.1

Time Argument for Table VIT ... ... ... ... ... ... 1 89,0
Azimuth of Polaris, at observation.....___....... . ... 0° 51’ E

5. Required the Hour Angle and Azimuth of Polaris, for a station in latitude 41°
127 N, longitnde 94° W at % 18™ a, m1., Nov. 19, 1901,

h. m,
Astronomieal time of observation, 1901, Nov. 18 ... ... . ... ... 18 18.0
h. m.
Astron. time, U. C. Polarig, Nov. 15 (TableV,Partl).. 9 468.4
Rednetion to Nov. 18 (Part 1T}, subtract. ... ... .. 1.8
Astron. time, 7. C. Polaris, Nov. 18. .. _ .. ... .. 9 34.8,subtract.. 9 34.6

Hour Angle of Polaris, at ohservation, and Time Argumentfor Table VII.. 8 47.4
Azimuth of Polaris, at observation (Table VI1), 747 or.... ... . .... .. 1° 147 W,

"By reference to the above tahle, the surveyor will obgerve that the times, hetween
Nov. 1 and 15, are greater than 8 24m; congequently, the enlmination for one day
earlier, Nov. 6, will he uged: see directions on page 99 also, section 313.

"From Part TI, Tahle V, opposite 6th day of month, and under **8.94m

°To subtract, take 1 day from Nov. 7, and add its equivalent, 24" to 8" 24m,
making, Nov. 6, 32" 24™ (which is the time expressed by Nov, 7, 85 24™): then enb-
tract in the nsual manner.

*See last clause of footnote, page 104.

In case the Hour Angle comes ont greater than 11" H58m, gubtract it from 23" 56.1™;
see example 4, above,

“The Honr Angle heing less than 11 587, the Azimuth is west; see precepts, top
of Table VII.
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DIFFERENT OBSERVATIONS OF POLARIS.

414, To establish the meridian of any station, and test the accuracy
of conrses derived from the «un. the depnty must use one or more of
the following methods:

1. By upper culmination.

. By lower culmination,
. By east elongation.
. By west elongation. o

5. By hour-angle obsgervation, at some point in any of the quadrants
included hetween these four points. o o .

The exact local mean time of lower eulmination or of either elonga-
tion will e dednced from Tahle V above, as follows.

M O D

FOR FAST ELONGATION,

315. Find the time of upper culmination for the given day and year
and subtract 5" 357, unless this brings the time within the preoe)(‘hnng
astronomical dav: in which ease, instead of the subtraction, add 18" 1™,

FOR WEST ELONGATION.

316. Find the time of upper culmination and add 5" 55™, unless this
brings the time within the succeeding astronomical day: in which case,
instead of the addition, subtract 18" 1™,

FOR LOWER CULMINATION.

317. Find the time of upper culmination, and add or subtract 11"
58" as may be found necessary to bring the result on the desired
str ical day.
312\1\01’?:1[211(1()‘1 resulting time comes in daylight, another method mnust
be chosen. to render the star visible, or the hour-angle tynble must. he
used. The following schedule of methods may be useful in selecting
a process,  The dates specified ave the earliest and latest available.

TasLr VI.—Times suitahle for varvious obzervations.

! : Add or | . et
Obs, for— Astr. day.] Time of upper enimination, Isnm. i Time of observation.
H. M. l H. M, -
Algrm-lz } }g ‘;{b—pnst NOON..evnevnns +18 1118 25--morning twilight.
Eastern  elonga- Lo 13 | 23 53.6—near noon ......... —5 55| 17 58.6—morning twilight.
tion. gp(r 15 ] 11 48.5—near midnight..... -5 85| B 5345—enr)y.evemr3§z_.
Oct. 13 | 11 485—nenr midnight. . . 15 55|17 435—morning twilight.
western elonga- | 350 151 5 15T paet noon.. ..o +5_ 55| b 565—early evening,
ton. ' &.pr‘ 13| 23 53.6—NEAT NOON -cvvunens —18 1 5 52.6—early evening,
Lower cnimina- :Tstr)n: 15 ' “Ev 44:4-—emly evening ..... +11 88 | 17 42,4-—mnrmng t\ivxhght‘
“tion. { July 15§ 17 49.2—early morning ..... —11 B8 | A 51.2—early evening,
|

FOR HOUR-ANGLE OBSERVATIONS. (TABLE VIL)

i i r vari : sed in mean
318. This table gives, for various hour angles, expresse ,
solar time, and forgeven degrees of latitude from 30 to 50 degrees, the

Azimuths of Polaris for 11 years, computed for average values of the
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north polar distance of the star—the arguments being the hour angle
(or 28" 56™.1, minus the hour angle, when the latter exceeds 11" 58M),
which is termed the time Argument;® and the latitude of the place of
observation. The table is so extended that azimuths may be taken out
by mere inspection and all interpolation avoided, except such as can he
performed mentally.

The hours of the* time arguments™ are placed in the columnsheaded
“Hours,” on left of each page. The minutes of the time arguments
will be found in the columns marked “‘m.,” under the vears for which
they are computed, and they are included between fhe same heavy
zigzag lines which inclose the hours to which they helong.

The time arguments are given to the neavest 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 heing =0 arranged to
economize space,

319. The table will he used as follows: Find the HOURS of the time
argument in. the loft-hand column of cither page, then, hotween the
heary Uines which wnelose 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 he Jound under the given latitude,
which is marked at the top of the right-hand half of each page. Thus,
for 1904, time argument, 0t 43™, latitude 36°; find 0" on left-hand page
and under 1904, find 48™, on ninth line from the top, and on same line
with the minutes, under latitude A6°,1s the azimuth 0° 17", For 1908,
time argument*9" 334™ lat. 48°, the azimuth is 1° 13", found onthe
21st line from top of right-hand page.

If the exact time argument is not found in the table, the azimuth
should he proportioned to the difference hetween the given and tabular
values of said argument.

The table has been arranged to give the azimuths hy simple inspec.
tion.  No written arithmetical work is required, all being performed
mentally. Tt will always be sutficient to take the nearest whole degree
of latitude and use it as ahove directed, except for a few values near
the top of either page, where the difference of azimuths., for 2° differ-
ence of latitude, amounts to 4 or 5 minutes of ave.

320. The attention of the surveyor is directed to the fact that he
should always use one day of twenty-four hours as the unit, when he
subtracts the time of culmination from the time of observation, See
example 4, page 102.  In anv case when the time of upper culmination,
taken from Tahle V, for the given date, would bhe numerically greater
than the astronomical time of observation, the former time will be
taken out for a date one day earlier than the date of observation. The
surveyor will decide when such condition exists by comparing the time

"The vertical diameter 8%, fig. 2, divides the apparent path of Polaris into two
equal parts, and for the star at any point s; on the east side, there is a corresponding
point & on the west side of the meridian, for which the azimuth Nw, is equal to the
azimuth Ne. The arc 8s,8s,, taken from the entire circle (or 23" 56™. 1), leaves the
arc 8s,, and its equal, Ss,, expressed in time, may be used to find, from Table V1I,
the azimuth Nw, which is equal to Ne.

The hour angles entered in Table VII include only those of the west half of the
circle ending at 8/, and when an hour angle greater than 11" 58™ results from ohser-
vation, it will be subtracted from 23® 56™. 1, and the remainder will be used as the
‘'time argument’’ for the table. The surveyor should not confound these two quan-
tities. The hour angle jtself always decides the direction of the azimuth and defines
the place of the star with reference to the pole and meridian, as noted at top of
Table VII. See examples below Table V, page 102,
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givenin the table with hisastronomical time 02f observation. See exam-
lanations in footnotes, page 102. . )
pl%éi}an'l‘dhixvgatgg time to be used when making observatloni ocr)\hﬁglfé-és
times i he as accurate as can be obt .
at all times except elongation should he ° obtained,
i g f page 106, the surveyor
Looking at Table VII, near the top o ) > v il
s a di f four minutes in the time argument,
observe, that for a difference of fo ! ] ‘ ment,
i tes in azimuth; consequently,
there is a change of about two minu azimuth; consequently, to
obtain the azimuth to the nearest whole minute of arc, A | mear
i i ds, should be known within two minutes.
e e e e soth ment, he can readily determine
When the surveyor uses a solar instru enb, he can readily determine
the time for himself during the afternoon before obse % leris, of
i i g d, without moving the hands
in the morning after observation, and, t g the hands o
i rection to his observed watch time,
his watch, apply the necessary correc served watch time,
ified i i d Notes, page 149. en the survey
as exemplified in Specimen Field ! Page LA e e o
uses standard railroad time, he will correc same for the diflerence
i i i d the standard meridian for whic
of longitude between his station and t! 1 or which the
ime is gi : tes of time for each degree
time is given, at the rate of fou mmdx}ﬂn o e o e 1250 45
the difference in arc. Thus, if the difference of g o Is 67 451
i in ti i tes. The difference of longitu
the equivalent in time will be 27 minu  diffe ¢ of longitude
g he number of seconds taken frc
may be taken from a good map. T F . masitipiied
3 f Table X1I, (opposite the proper latitude), tip!
Ebyeti?fg};:&? '(D)f ranges, will give the corgecm(t)nlf?r Ion%t!lteucé(taal:ds;rcé
i recti ill be subtracted from
onds of time. The correction will | from the dard
i i 5 i the surveyor’s station is west,
railroad time of observation, when e T O s voaine,
added when east of the standard meridian, as : ay requite,
i i i 1 where the surveyor obtains
to obtain local time, It is immateria T O et will ha painod
-d time, provided he gets it right; a resu :
?12?)23 i;sil;vrr{)v E direct perso\r}&ilI c%mpal‘xs%r]: at tsg ge;igrlv s:);‘)}(});)fzioce(.)bmin
99. The following Tahle thus enables : Yol
thg hzou}j a?\g?e and agzimuth of dPol?O'lés élt ;1(;\637 {1&)1111; 28211)?;:12;;2;2;2
1901 to 1911 inclusive, in latitudes 30 to 507, © o ng In two
i hich under ordinary methods wou >q
P e donec s first gi in the Manual of 1890,
¢ is condensed table was first given
%:)vfr(li?tés ggllcs;h are now past. It has now heen extended to a date 11

years later, with a slight change of plan.




INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 107
106

INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS,

for the use of land surveyors.
TanLe VII—Azimuths of Polaris minutes of time or of an hour angle indicates that its value is Om5 greater than printed.]
[The hour angles are expressed in mean snlar time.

The oceurrence of a period aftey

; ;1 A:_D Azr:{;m‘! PorARIS helow THE POLE.
STA b E N .
. . - ine the true meridian, the azi-
STan xD Az, Potaris aho i Pors, St o angie e et e | T S, e o e
- < o R&m, f
W. of N. when houran 1(; i® Jess than 110 58, To determine the true meridian, the azi- B of . when hourn?ﬁl 7 hanr yfngln is m?int){\]:n]%1'*’59"‘?“
£.of N.when hour angle is greater than 11h 58m, hmmh wi])) lj)ellaidtgﬁ to l:m easf when the Time argnment, thestar's hm]}r n?zlih(or ’éﬁ;”rﬁf»“ west when gre i
. R our an 9 leas ; 4 or the year—
Time grgxm;‘ent,the star's honrangle (or 23 56m 2west whegn%m'}z thiﬂ 1111h‘55§g:iand fo the -1 minis the star’s honr angle), for ) _ [ — o
I minus t e star's hour angle), for the year— T Azimuths for Intitnde—
7 T“ﬁ‘ﬁ( i e — " 1 ;
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RELATIVE POSITIONS OF THE MERIDIAN AND POLARIS.

323. If the observation is made after in point of time and within
11" 58™ of the culmination preceding, the star is ohviously west of the
true meridian and the azimuth must be laid off to the east, If the
observation is made before in point of time and-within 11" 58™ of the
culmination following, the star is ohviously east of the meridian and
the azimuth must be laid off to west.

A very good way to tell the position of Polaris as to being either
west or east of the meridian, is accomplished hy noticing the relative
position of Polaris and the star Mizar in the handle of the “ Great
Dipper.”  These stars Mizar and Polaris are diametrically opposite
each other on a line passing almost exactly through the pole of the
earth’s axis.  Ohviously if Mizar is in the eastern sky, Polaris is west
of the meridian, etc.

The following four examples illustrate any difficulties in the use of
the tahles:

EVENING OBSERVATIONS,

324. February 20, 1903, at 7" 42™.5 p- m. local mean time, I ohserve
Polarisin Eosition and mark the direction of the sight upon the ground.

I notice that Mizar is in the eastern sky. Station in southern Cali-
fornia, Tatitude 36°, longitude 117°,

h. m.
Time of observation ... 7 42.5
h. m.
From Table V, U. C. Polaris, February 15 ... ... .. ... ... 3 44.8 °
Reduction to February 20, . . T 19.7 3 25.1
Time elapsed since preceding culmination........ ... . 4 17.4

From Table VIT corresponding azimuth is 817.5,

February 21 1 lay off the meridian 1° 21°.5 to the east of the line of
sight of ohservation.

325. May 9, 1903, at 8" 56™.4 p. m., local mean time, I observe
Polaris in position and mark the line of sight upon the ground. I
notice that Mizar isin the eastern sky. Station in northeastern Min-

nesofa, latitnde 48°, longitude 90°. "The nearest culmination is that
of May 8.

Time of observation May 9, &” 864, orMay 8. ... ... 32 56.4
ho m.
From Table V, U. C., May 1 22 45.7
Reduetion to May 8 .0, ____ T .. 27.5 22 18.2
Time elapsed since preceding culmination..... ... ... .. 10 38.2

From Table VII, corresponding azimuth is 3675,

May 10 T lay off the meridian 0° 36".5 to the east of the line of
observation of Polaris.

MORNING OBSERVATIONS.

326. May 10, 1903, at 5" 13™ a. m., local mean time, or May 9,
17" 18™ astronomical time, I observe Polaris in position and mark the
line of sight upon the ground. I notice that Mizar is in the western
sky. Station in northeastern Minnesota, latitude 48°, longitude 90°,

m, h. m.
Time of observation, May 9, 17 13.0
From Table V, U. é.,Mﬁy 1 . 45.7
Reduction to May 9.._..0.. ... . [l 11T —3L4 22 14.3

Time to elapse to next following culmination. . __......_.. ... 5 1.8

INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS., 109

Table VII corresponding agir'nnt.h is 1?5’. _

grf(zg; dzyl?ght Ilay of? the meridian 1° 45’ to the west of the line
of observation. . Februare
21,1903, at 5" 10™ a. m., local mean time, or Fe y

20321‘{(:” 11]‘(?'5),!‘‘si.zlt;yorlo’rrlica,l’time, 1 obsizl‘ve’ Polghrli lhx/} ‘postgxoin szt;lcé ::gé{
o i i ar is in st~

i ht n the ground. notice that Miz : !

g:‘?l 1;1{(]; Ofssgtiorlxlri)g southgern California, latitude 36°, longitude 117°.

ination i ry 21.
The nearest culmination is on February b m h m h om

17 10.0
Time of observation, February 20. ... ... ... .....

Flrr:r; Table V, U. C., February 16, .. ................ 1}%?

Reduction to February 20 ... .o oot .

Time to elapse to next following culmination......................

i i is 40°.0.
Table VII, corresponding azimuth is 4 ]
g?gg; dsfylight, I’Iay off the meridian 0° 40’ to the west of the line of
observation. OBSERVATIONS AT ELONGATION. o
i ki the time of culmination
28. roximately 5" 55™ later than : t
Pogiaiis écg}():hes its maximum western azimuth, or West?_m tz%]or;gitlo;
Eastern elongation occurs the same amount of time earlier than uppe
cu{r’\?}llre‘aitfgls’erving at elongation the time is not at m%untx};anté bes):ii[;?
to warn the observer of the a%prolac}%mlxlg Cogd\;:’?i?.thenma )(Gimum v
i o e ; Z
tion the motion of the star is slowly to ow e T king.
h i lly ohserved to have heen reached by 1 €
%ﬁ]et};i;seagg‘;?ggt of the maximum posgzlon in azimuth noticed in the
rvation i ked upon the ground. ' )
Ob;g};’&ﬂo%gilr:fﬁr is ta}‘))u]at‘ed the azimuth of Polaris when at»]elt(??g;p
tion '%or anv date from 1901 to 1911, inclusive, and for any latitu
; 30% and 50°, inclusive. ) ]
be%“;lipgoﬁ;)w?:g two examples illustrate observations made at. elonga
pon: WESTERN ELONGATION.

330. March 10, 1903, I wish to observe Polaris at western elongation;
30. , 16 .

my latitude is 40°. hz' p
From Table ¥, U. G, March 1.....oooooonmrommmmremmmmmn 8 gy
Reduction to March 10, .. ....ooiniiiinniinnrenn- 45 55

Time to add until elongation ........cooiiiiii i O D
Time of western elongation ... ...oooiiiiiaiiiiaaaees °
vi e tern progress of Polaris;
. m. I commence ohserving the wes gress ¢ :

};Ab?llxizgr!be ins to recede, I mark the maximum position 1g gt?lfmu:}%
0 er? the gronnd. From Table IV the corrgspond}\ng §21mutl s (3(1 d

Ltg)(}))e 10 )‘%zg}’ 8  March 11, I lay off the meridian 17 34".8 to the east

the line of the ohservation.
EASTERN ELONGATION.

331. September 3, 1903, T wish to observe Polaris at eastern elonga-

tion; my latitude is 48°. P
From Table V, U. C, September 1 ........co.oooimmiimnrrermnunrenn-e _. 7.9

Reduction to September3.............-
Time to subtract for elongation
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Ahout 8" 30™ I commence observing the eastern progress of Polaris;
when the star begins to recede I mark the maximum position in azimuth
upon the ground. From Table IV the corresponding azimuth is found

to he 1° 48".8.  September 4 T lay off the meridian 1° 48,8 to the west,
of the line of sight.

VERIFYING RESULTS OF BOLAR WORK.

332. Surveyors general and their deputies have sometimes failed to
appreciate the requirements of the Manual on testing the adjustment
of the solar compass and verifying the accuracy of its work. In some
cases a wholly erroneous idea thereon has been entertained, making it
necessary to instruct deputies that the adjustments of a solar compass
are not proved correct by its own meridian; but that its meridian must
he verified hy proper Polaris observation, to render results reliable.

333. If a solar instrument standing unmoved, both forenoon and
afternoon, gives an unvarying result, it is usually presumed to he
accurately set, and all its parts in adjustment; but the requirement of a
careful test of the solar by stellar ohservation, will he rigidly adhered
to, in order to detect possihle continuous error in the solar work, which
would vitiate an extensive survey., A solar attachment may remain
in good adjustment while the line of collimation is Very erroneous.
To make certain that the whole instrument remains in true adjustment,
nothing will avail short of a meridian independently derived from the
star, and proved by reversing,

These tests inserted in the field notes, according to the model in the
specimen field notes, will he suhject, to verification by the final tests of
the field examiner.

SURVEYING BASE LINES AND STANDARD PARALLELS BY OFFSETS FROM
STRATGHT LINES,
[See Plate I, fig. 5.]

234, The corners on a Base Line or Standard Parallel could be estah-
lished from chords of the Jatitude curve, joining successive township
corners; from a fangent to the true latitude curve at a point mid-
way between the township corners; or from an intermediate straight
line parallel to the lines above mentioned. In the first case, all the
offsets would he measured south; in the second case, all offsets would
he measured north: and, in both cases, the maximum offset, or greatest
distance of the latitude curve from the reference lines, would bhe one-
fourth of the greatest offset from a tangent six miles long, i. e., the
offset found in table X, opposite the proper latitude, and in the column
headed *“3 miles;™ while the initial bearings of the three iines, i. e.,
the angles K, M, and L, would he equal to each other:; similar rela.
tions between the hearings at corresponding points, wonld 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 dermand for chort offsets, will now he
described.

SECANT METHOD.
[See Plate I, figs. 1, 2, and 5.]

335. This method consists of running 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-
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arated by an interval of four miles; and, from the lines t.hu_s estah-
lished, measuring north or south, as the case may be, to attain other
required points on the latitude carve. For the sake of brovity, said
straight lines will be called secants.

TspLe VIIL.—Azimuths of the Secant, and Offzels, in feel, to the Parallel.
Arguments; latitude in left hand eolumu and distance {rom starting point at top or bottom of the

table.

Azimuths and offsets at— ti(gleﬁAicé}n

Lati- - and nat,
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ROt ol Rt I R SR G Rl Bt AR I )
f gy wgo s g e | meme | W ey | e
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e Azimuths and offsets at— R:%%g)&
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326, The direction of the first secant will be determined at its ini-
tial point by observations on Polaris at elongation, and similar obser-
vations will be made at intervals not exceeding 18 miles; while obser-
vations hy the method given on page 94 etseq.. or on Polaris at
elongation (as the deputy may prefer), will be taken every night when
practicable, to guard against mistakes, detect errors, and check the
direction of the line. '

The principal advantage of this method, over that by offsets from a
tangent, results divectly 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 wil%contain both secant
and parallel, to a single opening less than four feet in width; avoiding
the necessity for clearing out roads for, and instrumentally laying off,
the long offsets inseparable from the tangent method; and permitting
the noting of topographical features on the lines actually run, a con-
venience not always attainable by the tangent method.

337, In any given case, the secant lines will hear such relation to
the latitude curve, that points on said secants, at one and five miles
from either end of any secant, will be coincident with two points on
the Jatitude curve four miles apart; hetween 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 hase line or standard parallel, as the case may
be,  (See Plate I, figs. 1 and 2.) .

Each secant, the azimnth and offsets thereof, and the corresponding
part of the parallel, will he symmetrically divided by the middle merid-
1an of each range, 1. e., the bearings and offsets at equal distances on
opposite sides of the central meridian will be equal; the bearings, which
continnally change, will always be north of east (or west), on the first
three miles, and south of east (or west), on the last three miles of each
secant. The changes of hearing should not be understood to imply a
change of direction of any secant with respect to its initial direction;
the change is due to the varying inclination of the meridians to the
straight secant, i. e., the effect of convergency of meridians. (See
third column of Tahle XII, and Plate I, figs. 1, 2, and 5.)

338. Employing the data provided hy Table II, the practical appli-
(f:n]tlion of the method herein outlined will be conducted in the ﬁelf&s
ollows:

Set uE the cavefully adjusted transit south of the township cornerat
which the survey will begin, and at a distance therefrom to be inter-
polated for the given latitude, from the column headed 0 miles.” By
ohservationson %’olm'is at elongation, determine and mark a true merid-
ian, in accordance with directions on page 94.

Lay off the azimuth, found in the table under ““0 miles,” toward the
east (o1 west), as the case may be, and remeasure the angle a sufficient
number of times to secure an accurate result.

Produce the direction of the secant thus determined, a distance of
six miles in a straight line, taking double 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 section corners
by offsets of correct length, north or south, as indicated in the table
by the initial letters N, or S.
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The offsets being very short, their direction (perpendicular to che
secant, without sensible error), may be determined by the eye; the
length of offsets should be carefully measured. ]

At 6 miles on the secant, turn off to the north the proper deflection
angle, given in the right-hand column of the table, thereby defining
the direction of a new secant, from which points will be established on
the parallel, as directed in preceding paragraph.

339. Applications of Table VIIL.—The true bearing of the secant at
each mile and half-mile point will be expressed hy the tabular azimuth
preceded by the initial meridional letter N., when the distance argu-
ment is found at the top of the table; but when said argument is found
at the bottom of the table, the meridional letter S. will be placed
before the azimuth; while the departure letter, E. or W., will be made
to agree with the direction of the survey, east or west, as the case may
require. The bearings will be taken from the table, to the nearest
whole minute onlv, and entered at the beginning of each mile recorded
in the field notes. The direction of the offsets or distances from the
secant north or south to the base line or standard parallel, as the case
may be, are indicated hy the initial lefters, N. or S. following the
offsets. )

Fxample 1.—Standard parallel run west, lat. 487 N’.; dist. from
initial point of secant, 2 miles; the bearing is N. 89° 59 )V., the off-
set, 2.92 ft. S.; at 5% miles the bearing is S. 89° 57" W., the offset
1.66 ft. N. 1In all latitudes the bearing of the secant at 8 miles will
be east or west, agreeing with the direction of the parallel. .

The offsets may he interpolated for minutes of latitude, by simple
proportion, as follows: Multiply the difference betroeen the affsets corrve-
sponding to the whole deqrees of latitnde, immediately preceding and
Following the given. latitude, by the minutes, erpressed an decimals of o
‘(ZL’(/TW’.‘ OW('Z add the ])7’()(77/(% to the Qfﬁ’ﬁﬁ /;07’7'ﬂ.¢]7/)77/77,)7(/ ta the loseer lats-
tude; the sum will be the offset required. o

Farample 2.—(See Plate I, figs. 1 and 2.) Lat. 45° 8}.3; dlsg.,.ﬂ
miles or  miles: the difl. hetween offsets in latitudes 45° and 46°, is
0.11 ft.; 84'.5=02575; 0.11x0.575=0.06 f.t.; and, 3.33+0.06=3.39
ft., the offset required. All offsets written in figs. 1 and 2 were thus
computed. A similar method of interpolation may be applied to the
data in the right-hand column. )

Erample S.g—Latitude 45° 34'.5; diff. of angles, is 0" 1175 11X 0.575
=6".3; and 5 117.8-46".3=5" 18", nearly: also, 0.04x0.5375=0.02
ins.; and, 1.2040.02=1.92 ins. (See at D.) )

340, The deputy should clearly understand from the foregoing rules
and directions that the correct establishment of a standard parallel on
a true latitude curve, hy offsets from secant lines, will depend in the
order of sequence upon careful attention to the followint points:

1. Aeccurate ohservations om Polaris at dlongation, to determine a trie
meridian. g .

i‘Z. Close measwrement af the azimuth angle, to dgfine the initial direo-
tion of the secant. _ ) .

3. Careful prolongation of the secant in a straight line.

4. Correct measurement of the deflection angle. . . .

341, With ordinary field instruments, usually reading to single min-
utes only, fractional parts of the ¢‘least count” are generally estimated
hy the eye. Greater accuracy may be attained by making use of a

43853 DR ——&
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linear measure to lay off deflection angles. Table VIII supplies the
requisite data; *‘ the natural tangent of the angle of deflection to a
radins of one chain,” inserted in the right-hand column, may be em-
ployed as follows:

Having taken a hack 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 osition, and precisely at right, angles
to the line,a rule or scale divide({?into decimal parts of an inch: move
the acale north or south until one of its principal lines appears coinci-
dent with the vertical wire; then, with the tangent screw of the vernier
plate, carry the wire over the scale toward the north, the required
distance, i, e., the length of tangent in the right-hand column. The
readings of the vernier will check the measurement and guard against
mistakes, '

A piece of white paper with two fine parallel lines drawn across it,
exactly the proper distance apart, pasted on a thin glip of wood (such
as a piece of cigar hox, 2 inches long by 1 inch wide), will make an
accnrate and very convenient and portable substitute for a rule or
scale.  Several copies may he prepared in advance to replace the orig-
inal in case of loss, )

342. 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 hy another similar ohservation. to he made
after revolving the azimuth circle 1807,

Theoretically, it is immaterial whether the scale he placed above or
below the level of the telescope, provided the horizontal distance from
the center of the instrument is accurately one chain (686 ft.): practi-
cally, the most satisfactory vesult will he had on level ground, suitable
for correct measurement of the distance.

343. The secant method. adapted to transit instraments exclusively,
is recommended for its simplicity and aceuracy, and the facility with
which the line may he extended over rotgh mountainous land or
through dense undergrowth; in deep valleys or eanyons where the sun
can not be ohserved in favorable positions: or anvwhere during the
continnance of adverse weather conditions and under cireumstances
when the nse of solar apparatus would he. if not impassible, at least
inconvenient and unreliahle.

344, The true hearing of a line joining any two points on a standard
parallel will be obtained from Tahle TX | hy taking it from the column
headed with one-half of the distance hetween said points.  Example,
(Plate I, fig. 2.) Required the hearin r from corner of secs. 82 and
33, R. 22 K., to corner of secs. 32 :m(% 33, R. 21 E. The latitude is
45¢ 245, the distance 6 miles.  Consequently, the azimuth from the
column marked ‘3 miles™ for the given latitude, is N, 89° 57' 209 W,
the required true hearing. ’

The Specimen Field Notes No. 1, page 141, exhihit 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 heen detected hy ohservations on Polaris at elongation,

Plate I, fig. 1, illustrates a theoretically correct survey of a stand-
ard parallel: exhibits the bearings along the secant and lengths of
offsets; and the deflection angle (at D), and place for the seale or rule
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ey i illustrates the
required for measurement of the angle: while fig. 2 1 the
::gtl;ll(l)g def;)clribed in the field notes for corvecting the line when error
has been discovered. The topography is laid down on Plate T1.

TANGENT METHOD,
[See Plate T, Fig. 3]

345, This method consists in laying off from a trae memd.m‘;)), :r}stn;b—
lished hy ohservations on_Polaris at clongation, an angle of K (“, . p:}(s;
ducing the direction thus }dot{\\'n)?wml. a «'!tlshmlr;(‘g\?ﬁ (a]::;:l;\\ﬁq;:) ,z]:\ytfl\;‘%;

ine asuring north therefrom, at haif- »infervals, distances
EF;();;}GTL:QS;;I) ﬁwken from Table X (interpolated if nuca\\nx)gfncl'
the given latitude, to attain oth{‘r pp}tnts on the latitude curve passing

: he tangential or initial point. ) ) . ]
th}l?ﬁleg‘}:;gﬁli?l (gr hearing of the]tangont at successive ml'ln po;n t:\:ﬁvlllf
he taken from Tahle IX to the nearest whole minute only, fq\n{ will )(tJ
inserted in the field notes, no interpolation heing required. .(,A\t(.(]).
when test sights are taken. The true hearing hsyfwe('x,ﬂ tl\ 0 }-N')t”} .st%y;
a standard parallel will he derived from Table IX 1}3. gn \m";t}- 111(%9,
column headed with one half the (hst:m‘ce befiween sl rIt)(?mt T:ml: e
examples in the secant method, page 113.)  The Oﬁf\({t‘\ 11 : ]ﬂu Ltl- o of
one mile are inserted in Table X: to obtain the len%t} ) ? se f\ }‘W(\
half-mile points, take one-fourth of the offset 001'tqsllw«m(.n;g o -0
the distance of the half-mile point from the tangentia A‘pon{ il

This method is suitable for running standard parallels and latituc 1'1'1{}1
township lines in a level open country. where H()I)nt.,‘p:(‘h(’(tf}]()l)-:(\‘:\;“t
topographical featm*los mtﬂ he 1'0(1{11(1'0(1: hut, in all cases the secant

i1l be found most convenient. . ' .
mél“ﬂkizdsl?egilm)gnfﬁeld notes No, 1, page 139, exhibit the .formv of i'e(io}; d,
of the survey of a standard parallel through one range, C‘kFéf:tl}I <>I()] )r;
the tangent method, which notes, considered in connection with Plate
I, fig. 8. will fully explain the process here outlined.
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Tasre IX.—Adzimuths of the Tangent to the Parallel. TanLe X.—0ffsets, in Chaing, from Tangent to Pavallel.
The azimuth is the smaller angle the tangent makes with the trie meridian and always measnred = == B =
from the north and towards the tangentinl points] g;xg!- 1 mile, i 2 miles, i R miles, } miles, 5 miles, 6 miles,
- s uqe. i
Latl. 1 mi > . i 77“, : —
tnde. mile. 2 mlles, 3 miles. 8 miles, o Chaine, i Chains. Chaine, Thaine, hains. (:hains, N
- - 30 006 | 0.023 . 053 0.0 . 0.21
31 0.006 0.024 0.085 0.10 0.15 0.22
° N o o 4 32 0.006 1 0.025 0.087 0.10 0.18 0.23
g? 89 59 30.0 | 89 58 89 A% 29.9 59.8 o ' | 16 0.24
: 29 59 288 | 80 A% &0 58 263 52.5 0.026 0.059 0,10 0, .
82 RO A% 27,5 | 89 58 R0 AR 225 50 §§ 8'38’-{ i 0.027 0. 061 0.11 0.17 0,25
34 0. 007 0.028 0. 064 0.11 0.18 0.25
38 | 89 50 262 | 89 5% 52.5 | 89 AR 187 37.4 |
84 89 59 24.9 | 80 58 40,0 | R AR 14.8 20.6 36 0.007 0,029 0.066 0.12 0.18 0.26
85 80 59 23.6 | 80 A% 47.2 | R0 AR 108 21.6 37 0008 | 0.031 0.068 0.12 0.19 0,27
38 0.008 ! 0,032 0.071 013 0.20 0.28
36 | 80 50 222 | S0 58 444 | 89 5% 06,8 13.4 N ' ! i
37 80 59 20,8 80 68 41.6 80 B8 02,5 05,0 29 5.008 0.033 0.074 0.13 0.20 0.29
A8 80 R9 1a4 | RAOAS 3R | 80 KT A2 56.3 10 0.008 0.034 0.076 0.13 0.21 0.30
£1 0.009 0,035 0.079 0.14 0.22 0.32
3% 1 49 58 17.9 | 89 58 A8 ! 47.5 ' !
40 | 89 50 16.4 89 5% 32,8 ' 3% 3 42 0,000 0.036 0.082 0.14 0.23 0.38
41 RY 59 14RO 8 58 206 | ; 28,9 48 00600 0.038 0. 085 0.15 0.24 0.34
| | | 44 0.010 - 0.039 nnse | 0.18 0.24 0.35
12 | a0 3.2 | 89 21 | | 19.2 ' ! 0.2 0,36
43 9 5o 23.1 ! 09.2 040 0,001 0.16 . 2h . 85
AN AR | oan 9.6 | s 46 0.010 0.040 0. 004 0.17 0.26 0.37
| ! : 46 0.010 . 042 4 7 028 o
b ‘ 47 0,011 0.044 0,097 0.17 27 29
4 | 89 0] 80 B8 161 80 A8 321 | 80 55 40.2 . 89 54 482
46 | A9 .2 1 80 38 124 89 56 248 | 80 A5 31.0 | 89 &4 37.2 48 0.011 0.045 0.101 0.18 0.28 0.40
47 80 R0 043 | R0 A8 (8.6 R0 AR 171 | R 55 214 | RO 54 957 40 0.012 0.046 0.104 0.19 0,29 0.42
| 50 | 0.012 0.048 0.108 | 0.19 0.30 0. 47
48 | R0 50 02.3 | 89 58 04.6 | 89 57 06.9, | A9 09.2 | %9 55 89 54 13.8 ! :
$9 | %9 59 00.2 | B0 A8 0005 | 80 57 007 | &9 00.9 | 89 55 89 54 01.4 |
0 | % 5% 58,1 | 89 A7 562 | A0 i A43 P 526 | 8D A4 R9 53 48.5 Lot | ;oo & miles. 0 milos. 10 miles. Tmiles. | 12 miles,
[ N — S tude. | o -
tlﬁl L7 miles, ] miles, 2 miles, 10 miles. 11 miles 12 mites, o (haine Chains. Chains. Chaing. (”'”"”g' m’"imb 84
B — - 01 o ¥ 0.47 .58 .7 84
; 49 0.60 0.74 0.8
o o o o o 4 -‘;],i 9.50 9.a0 o8 0.63 0.76 0.91
30 89 56 29.8 a8 89 51 29.7 89 A3 AD.7 = h . 9%
81 . 89 36 21.3 0 89 54 16.3 | 89 53 45.1 a3 | 032 0.42 0,53 0.65 0.79 0.9
82 . R% AR 12,5 .0 R0 3f{ 02.6 82 A3 an.1 ;;‘41 0 33 0.43 0.55 0.68 0n.82 0.98
35 | 0.35 0,45 087 0.70 0,80 1.02
33 .6 9.9 | 80 A4 56.1 80 53 48.5 | 89 53 14.8 - B
84 5 9.4 | 80 51 444 80 53 342 | 8% 52 A1 36 .36 0.47 0.59 0.73 0.89 1.06
35 5.2 & | R0 A{ 323 %0 A% 105 | 89 52 431 37 057 0.48 0.61 0.75 0.91 1.10
38 0.38 0,50 0.64 0.78 0.95 114
36 5, 6 & 89 54 20.0 80 53 04.5 89 &2 26.7 ’ ’
87 5.8 L6 | R0 54 07.4 89 52 49.1 89 A2 09.9 39 0.40 0.52 0.66 0.81 0.99 118
88 5.7 5.1 | 89 53 A5 8% A2 332 | 89 Al 526 10 0,41 0.54 0.68 0.84 {gg %?,E
. 0.56 0.70 0.87 . 2
39 5.4 | 80 54 233 | 80 53 41.2 . 89 52 50.1 | 80 A2 17.0 | 89 51 34.9 “i 0.43
40 701 89 54 117 | 89 53 275 | 80 52 43.8 | 89 52 00.2 | 89 51 166 42 0.44 0.58 0.73 0.90 1.00 1.31
41 270180 53 55 | R 53 134 | RO A2 98.2 | 8% Al 43.0 | 80 RO A7.8 13 0.46 0.60 0.75 0,93 Hg Hg
¥ ) 0,62 0.7 0,97 .
42 | 80 54 824 | 89 53 456 | RO 52 SR8 | 89 52 120 | 89 51 95.2 | 89 50 38.4 44 0.48 >
43 | RO B4 208 | B9 A3 323 | 80 52 43.8 | 80 5] bh4 | 80 Kl 06.9 | %9 50 18.5 4 0.49 0.64 0.81 1.00 1.22 1.45
44 B A1 0R7 | RO 53 IRS | R) A2 284 | &% A1 aR2 | &9 50 480 89 49 57.% 14 0.51 0.66 0.84 1.04 %gg %?fr}
r 0 68 0,87 1.07 ; - b6
45 1 89 53 5R3 | 80 53 043 | R0 52 12.3 | S0 51 20.4 | 89 50 28.4 | 89 49 36.4 4 0.53
46 | 80 53 43.4 | 89 52 40.5 | 89 5] FA.7 | 89 51 OL9 | A9 S0 081 | 89 49 14.3 5 0.55 0.71 0.91 1.12 1.35 1.61
47 | B0 53 B0.0 | RO 52 343 | R0 AL a86 | 89 A0 42.0 | 89 40 47.2 | A0 48 51 4 b4 o5 0.74 0.93 116 Lo e
H 5 0.7 .07 1.90 45 i
48 | 89 53 161 | 80 52 IR | 80 51 207 | 89 A0 23.0 | 89 49 25.8 | 89 48 27.6 50 0.5 " ' N R
49 80 53 01.7 | 89 52 019 | &% 51 021 | 83 50 02.4 | 89 49 2.6 83 48 02.8 B o
RO | RO 52 46.6 | RO A1 44.7 | RO S0 428 | 80 49 400 | R0 48 200 | RO 47 7.1
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SURVE FOWN
URVEY OF TOWNSHIP EXTERIORS BY THE SECANT OR TANGENT
METHODS. N

346. When townshipJi g i
D48, n township Jines are surveyed by eith
thllf'e 1;nor;ls<hn(;ﬂd he taken into nccount, as f“n]plloweslj of these methods,
First: The divecting or reference line. whi
f;],nqgen{’._ e divect m%:\- hef erence line, which will be the secant or
Second: The line of femporary corner
wir—[[!}he e The linc Hnﬁempmm.\ corners sef. by proper offsets; which
hird: The true line or random K f
‘ > line or ranc e corrected for the falling i
n‘“%‘“} manner, upon which the corners will he osta{})\l‘liiggdﬁ”mg n the
thaf}o?e:}:]l‘gl the {(ﬂ\'mporary corners, including, as a matter of course
tha ‘Com,})ie:]:({](fg((;{]xix,;mw]nsh%p corner, all complications incidenta] to
he H ane set fr - will b
fhe combir g and offset from the secant or tangent, will he
347. The following table, showi
(347 The able, showing the departure or faili
;.}l}wg:.{@ﬁi;fﬁnce, .fortan_v fnumber of minutes nl;) to 60, can :qu]%waﬁsgg
o the minutes of correcti a1 56 correspond
tolghe gumher of links of fa”ing.m] of @ xandom conrse cox responding
or distances less than one mile the K F falli
) ne { ) > the links of falling mus -
Eoifq]m:]ato]y increased: for éxample if the falling at g’TO f&ti::i?gg
n}: . fde corrvection of the conrse will be 14 minutes for 39 links,
fa]]]'?]lg' '(;v:*n;h}xp (zgt_e(;'lgr%:m(}l other long lines, the number of links of
: g must he divided by the T i ing th )
fon 15 gy be divided by ¢ e number of miles to bring the cf.ﬂcula-

Tasire X1.—Correnti ,
7'1177771'77!7;90 5(’;7:{;:[7:7/7 ”0?_”(1/]?”71’707;3—131771'9 and Minutes of Are, showing departure in

) 7t 8. conrse fro ; Rl e T
minis male. ) ] Jrom 1 to 80 minutes (or difference in latitude for 90°

. = _ e
Angle. | Depart- ) | Depart- | i f
neie [ PR ane, P | avate | Popnrt [ yng, | Pepar
R S e L I ! .
;‘!17771/&].:. ! Links, Minutes. | Linka. Minutes. \’ Links ;‘ Minutes L
1 uo 16 37} 31| Ty i e fcs
2 n 17 39% 32 | 741 47 1093
I I NI I N N R
9 9 9
S o | i " | L B
. | |
¢ %é, 21 49 36 | &4 i 51 119
P 2 514 37 18R 59 121
5 L 2 ?23 gg ] gﬁg i 53 123
o e o 2 o : :
0w 25 a83 o | oy Bl
11 ) 251 26 601 ‘ ! | :
O s H Qs
LRI X 2 63 hoo8 3 | 12
By 2 ] £} 31 100 ! 58 1
i ! a = ")AZ 14 10?; | 59 137¢
o ; it [ 7 44 ’ 105 j 60 1407

do?s S(:(,fgjl}ﬁ}zgﬂwngf }lwle us'ed to determine the return from the ran-
pam”;el; se. by the following rules, the meridians being regarded as
If the random line is run

’ e is east or west, suhtract the falling [i i
utes of arc] f::ox;) 907, reverse the departure letter of the 1‘m1gdgly; n‘]w]r?d
nag{% theggendm{ml letter N. or S., like the falling "

“hen the random course is nearly east 1 '

W ‘ e 1s nearly east and west, take the
:.le random course and falling [in minutes of arc], i;“ they alx(i» 2?““?5
same name-—that is, both north or hoth south—hut their dilﬂ“eron'cé
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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 hy
bearing in mind the initial letters of Sum and Same, and Difference
and Different].

In any case when the sum exceeds 907, the return course is found
by subtracting said sum from 180°, and retaining the meridional let-
tor of the random course unchanged. If the sum is exactly 90°, the
return course is evidently west [or east] to the starting point.

249, On meridional section lines. If the random line intersects at
the objeective corner. the veturn course will be the random course
reversed.  When the random falls east or west of the objective corner,
reverse its hearing: then fake the sum of the reversed random hear-
ing and the falling [in minutes of arcl, if they are of the same name—
that ig, both east or hoth west-—but their diflcrence 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. ont zero,
the return course will he south.

350. For traverse or tabular statemento

as required in field notes, (see pages 68 an

also be used thus:

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 he equal to the length of the line.

1de between the ends of latitu-

To determine the difference of latity 7 t
dinal township houndaries, subtract the bearing from 90°, and with
the remainder as as an argument for the table, take out the difference

of latitude from the column headed ¢ Departure”; the departure will
be equal to the length of the line. (See Boundaries, ete., page 155.)

f houndaries of & township,
d 155) the above table will

CONVERGENCY OF MERIDIANS.

351. In preparing special instructions for proposed new surveys, as
well as the tabular statements of exteriors, the amount of convergency
is to be determined from the annexed table.
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Tasre XIT.—Connergenc Meridians siv miles ng and 2 miles apart, and other
P o ergency of Me ux ? ong
i 8 8 1 vl si tes ap y @
relevant li”f/lY Io latitude 70 north. i

Convergency. Diﬁerencenf]nngﬂ Differe i
Lat- eney tude per range. | B mf:: ?_f]ntxt\xde
itude
> | On the i i
parallel. Angle, Inare. | In time. ‘ 1 “:1;1{? in 1 ’f;?c in
o ],,i»nl‘.s' ’ " ’ " Qe o
Sreonds,
30 1.9 30 6 0.35 | 2400
31 43.6 37 ’
32 454 s15 |6 7o wE
: 5 ; 6 7.93 | 24.53 | " 87 4
33 47.9 325 | szl sieg | o
34 49,1 3230 A 16,81 25,00 ’s
35 50.9 338 620,05 o
5. 40
3 2.1 2 625.60 | 2571
54, 3 5 630.50 | 26.04 0,870 ’
8 56.8 44 S| ongs | 7 o
58.8 413 4131 | 96,76
40 60.9 122 64713 | 2
13 7.
i 0.1 18 5nz | o9
65, 6 59.62 | 27.97 ' v
43 67.7 4 A1 760 | o0 oo
41 70.1 51 713.44 | 9800
45 72.6 512 720,930 2
72 512 931 29,3
i .2 g 2 TaE | sne
7 77. 34 737101 80.47 | g
48 80.6 5 46 Tasael amos o o.m2
49 3.5 5 59 75512 | 31.67
50 86.4 612 8 4.83 | 3
2 32
o 8.6 5 gg L1 o
; X : 826,13 | 3374 0. 868 ‘
] 96.2 6 54 837.75 | 34.52 o2 :
99,8 79 R B0.07 | 3534
55 103.5 79 9 318 ] 36
3. 5 5 a 3. .22
5 107.5 7 42 91712 ] a714
; . 8 0 931,97 ' '
58 116.0 819 3irsn | Bt o e
50 120, 888 |10 478 40 32
60 125.5 &5 102204 41m
a 130.8 92 104242 42,83
36. 511 3381 4422 / 4
63 142.2 01 (1w o 806 e
64 1456 1038 [ 1150.37 1 47.36
65 155.0 118 112168 49
& %ggg W |12in5s| ot
7 70, 1213 |13 16,88 | 5312 86 ’
68 1793 1251 135116 6541 0" 888 P
0 1887 1331 |14 9R77 | 57.92
70 100.1 1415 1151008 | 60 6R o', 866 57,193
| 198

352. The second column of Table X11 contai
“he : ¢ ontains the convergency of
two meridians six miles long and si ilos apar 5 n par
o meridians <1 g and six miles apart, measured on a par-
When the parallel of latitude i
Vb > parallel itude passing through the south end
n}lendxm}sz and forming the south houndary ofg the township ofor;vi‘;gll;
tl}? me‘,rld!ans form the meridional houndaries, is coincident with a
Fx u]]al latitude given in the first column, the required convergency will
fi)Oelo )ftlmni(}l] dn:}z)utlty]fr{wnl the second column (Plate V, fig. 5); while
or other than the tabular latitudes, it wi ai - simp
po{bion A itudes, it will be obtained hy simple pro-
"he thiv i
o gej)thud column contains the angle of convergency. (abe, fige. 5
853. For the purpose of computi ithi
: HUTPOS computing convergency within th -
a;{es of a regular tnwnshlp., said houndari%s n?my be reggrtc)iz?lngs
straight lines and the township a plane figure, generally a trapezoid:
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the convergency of any rectangular part thereof, bounded by merid-
jonal and latitudinal section lines, will be determined, as follows:

Multiply the convergency for the township, determined as above
directed, by the length of the tract in miles and decimals of a mile,
divided by 6, and the product by the width of the tract divided by 6;
t%xe resulting product will be the convergency required. (See Plate

, fig. 5.)

355 To obtain the convergency of the meridional boundaries of any
tract hounded hy section lines, or other lines of legal suhdivision,
within a township, proceed as follows: Divide the tract info the least

ossible number of rectangular parts and compute the convergency
or each tract; then, take the sum of the convergencies thus deter-
mined. (See example, Plate V, fig. 7.)

The convergency of two meridians of equal Jength, in the same
latitude, is proportional to their distance apart;e. g., the convergency
of two meridians 6 miles long, separated by 5 ranges, latitude 38%, is
56.8 1ks X 5=2.84 chains.

355. Convergency of meridians in the same latitudes, and not exceed-
ing 24 miles in length, may be computed by an approximate propor-
tion, which combines the advantages of convenience with an accuracy
sufficient for the ordinary wants of the land surveyor; the proportion

is this:
The cosines of the latitudes are to ench other as the lengihs of the

intercepted, parallels.

The following example illustrates the use of this rule:

The distance hetsveen 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 heing 24
miles?

cos 420 89" 07": cos 48°::480.00 che:477.31 chs., which proportion
may be worked with natnral cosines, or more expeditiously by loga-
rithms, as follows:

a. ¢. log cos 42° 397 07”7 0.133427

log cos 43° 9. 864127
log 480. 00 2. 681241
log 477.30 2. 878795

The difference ..c.ocoovveueannn- 2.70 che. is the convergency required,

The convergency division of Table X1 having heen sufficiently
explained, application of the remaining columns may he inferred from

their titles.
OFFSETS AND TRIANGULATIONS.

356. Offsets from and to standard parallels, guide meridians, town-
ship or section lines, will always be run north, south, east, or west, as
the case may be, while the offset line will be run parallel to the ran-
dom or true line, as prevailing conditions may require. Examples
may be found in Specimen Field Notes No. 5, pages 166, 179, and 180,
angon Plate 1I1.

357. In obtaining distances by 0
are to be used when practicable, and they
site the required side not greater than 45°
required distance. If circumstances compe

triangulation, right-angled triangles
should have the angle oppo-
, using a base longer than the
1the nse of a triangle having
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avert i
ertex or angle opposite to the hase less than 30°, the field notes must

fully explain the reason, and i
h he re , all readings of the angles sh
re%ei:igil mI:rg:) (;?]t?(i} must thﬁ anl%]e opposite the hase b% I:s:tl?:r}dl 51336
A s nal diagram should be drawn in the original field notes
and in the tablets written in the field, showi roximato divoe.
_ h s it 5 the approximate direc-
tion of lines, and the essentials of the oces with the ton of th
N S g DTOCeSS th the locati {f th
obstacle to direct meas o has heen ¢ o6 of many
0f3tlée %ﬂy surveyorsrlmment' This has heen the practice of many
58. The angles of oblique-angled triangles should i
g}l'eater ghan 120° orless than 30°. Al theingles 2?& t;?anr;e(:?ﬁ Eg
" easured when the angular points are accessible. It will avoid several
e(r:lé:c((:? ?}fep}()):ss;}}le errtzr to take the readings of the courses to the two
ends he base from the opposite angle, hoth at a single setti f
}ir;:ﬂtrugn?nt;. This may readily he done by leaving the baselggoope?}‘s
qidggef ﬂ;n o:)vservatmn; or hy having the base laid off on the objective
side of the obstacle, and angles taken hoth before and after crossingj

Computation of particular i i
exammbar g, page i cases in the field notes, inserted here, as

log tan 40° .55 9.9379

log 20.00 0.3010

log 17.34 0. 2389

a. c. log sin 48° 157 0.1272
Ing sin 64° 477 9. 9565

log 15.00 1.1761

lng 18.19 1. 2598

359, By traverse table. (See page 179.) From the s
the base, let fall a perpendicular to the req)uired distaaiehoduig;d?gd ?i
into two parts, thus forming two right-angled triangles; call the ger—
pendicular a meridian: and, from the hase as a course (’N 30° 30" E
?6.00 chs.), determine the corresponding diff. lat. and deimrtu;é t;l(:
after being the length of the east part of the required distance: then.
with the latitude just determined and bearing to flag, ﬁr{d th‘e:‘('(v)rre:

sponding departure or west par i i
arture st part of the required distance or
may he arranged as follows: k stunce: - The work

] Di o
. ) . iffer-
Desgignation. Rearing, Nstanece| enceof Departure
o Iatitude. '
RBase ._............ v -
.............................. X\.SH"RO’E“i 36,00 31.02 | 18.27 (E. part).
| 31.02
" 22 PR
From S endaf baseto flag.......... ... ... K.379 807 w_} (M= {30‘ 94 28.74)
| 0.08 | “o.0pf (W-PATL:
Z [t 31.02 | 23.80 (W, part),
* These distances i i
and e She distar ces ate not required. The departures will he fonnd with the arguments ‘ bearing”

Then, 18.27423.80=42.07 chs.. the requir i
Same example hy logarithms: - the required distance.

a. c. log sin 52° 307 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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TRANSIT OBSERVATION OF THE SUN FOR MERIDIAN.

360. A practice has been used, and highly recommeunded by some,
of determining the meridian by a single ohservation of the sun some
hours before or after noon, with a plain transit provided with a
vertical circle. This method has heen employed as a substitute for
Polaris observations, and is of sufficient aceuracy for the requirements
of public-land surveys. But while considered a good method, it is
found necessary to use care in practice, owing to the imperfect gradu-
ations or erroneous readings of altitude, the length and intricacy of
the process, and the numerous chances for error.  Hence no examples
of its use are inserted in the specimen field notes, and neither deputies
nor examiners should entirely omit the direct ohservation of Polaris as
a final test of accuracy of courses.

REMARKS ON USE OF SOLAR EPHEMERIS.

361. In preparing for each day’s work with a solar compass or solar
transit, the deputy should construct in advance a table of declinations
for the successive hours of work; and for convenience of subsequent
review or evidence, it should form a part of his book of tablets, or
penciled field notes. ) ]

The approximate longitude must be used in finding what morning
hour is nearly simultaneous with Greenwich noon. This should be
determined to the nearest hour, or to the half hour in cases when a low
sun is to he used.

The declination for successive periods through the day is computed
from the hourly difference. At the end, as at 5 p. m., the accuracy
of the whole table should be checked by a single computation, thus:
From 64 a. m., Greenwich noon, to 5 p. m.= 10} hrs. x 42" (the hounrly
difference) = 441" =T 21" the total decrease already found by separate
subtractions.

369. After thus recording and proving a table for the day, the results
for the following day can be set down in an adjacent column of the
table, by adding to, or subtracting from, each previous declination,
the proper number of minutes of arc for the 24 hours. For example,
the declinations at Greenwich noon on Nov. 1 and 2, 1898, having a
difference of 19’ 03".2, the table for Nov. 2 is rapidly and correctly
produced from that of Nov. 1 by adding 19’ to each hourly item of south
declination. For a very few days this method will suffice.

363. In a latitude observation, to determine the correct local mean
time of the sun’s transit across the meridian:

When the *‘equation of time” given in the ephemeris is to be added
to apparent time, the observation comes so many minutes after local
mean or watch time of noon, (not standard or railroad time); when it
is subtractive, the sun’s transit is before local mean noon, by the given
interval of minutes.

TO SET A WATCH BY CORRECT LOCAL MEAN TIME.

364. Having made an observation of the passage of the sun across
the meridian, (the watch not being correct for solar and hour-angle
uses), and desiring to set it to local mean time:

1f the ephemeris for the day shows * equation of time to be added

to apparent time” (called *‘sun slow” in almanacs), then at the mo-
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nent, of ” e sun s transit set ”19 minute H(l smany inutes
S S6 C e hﬂ; as m ] aftel 12
as fh(’ 1,(1, e g] ows to he (‘l(ld"d a l(' ”N’ wat h W l e I) [)(’l lS a(l us (i
0 (“Cﬂl mean time. h ) ‘ ) ¢ ’ T

1f the equation figures are subiractive (“‘sun fast™

hand g0 much hefore the 19. ) set the minute

LOCAL VERSUS STANDARD TIME.

365, If the de

tv keeps his time.ri . .
he st et puty keeps his time-piece adjusted to standard time,

) e great care lest it lead him into error, by err i

otf }Hls ]‘gngltude. east or west of the meridian that is gégz’fﬁnfol%gii
;3;:;1( a1 -t.(;me division of the country. All the uncertainties of caleu-
]rig an of adding or subtracting minutes to determine probable
}O(ﬂ time, are obviated hy resetting the watch as above shown, or by
keeping another watch thus adjusted, which would be of value in ¢ g
of accident to the former in a remote region. - e e

TasLe XIIL—LEeNaTHS 0F DEGRREES 0F LATITUDE.

366. This table enables the surveyor to ascertain the difference of

lart;zud? 'cm'rhesponding to any distance of northing or southing ex-
p 1,\,se(. 1 chaing, and also to perform the reverse operation. The
following rules and examples wi} '

! 1 illustrate their use:
1. Given the latitudes of anv ¢ / s o idi
find the distance between them. £ (o places on the sume merld}&-n, o

~ Rune.—TFind from Table XIII the length of a i
gm 5‘1t each latitude, and take half their s%m,for tglgg;%:r?flégetrgaflds;
Hc}zgme. Then say, as 60 minutes is to the difference of latitude, so is
he mean length of a degree to the distance required. , «
The Tatitude of the north houndary of Wyoming is 45° N., and that

of the Ist Standard Parallel South. Monta © 928" 4”.08; i
the meridional distance between th(:;nl? ontant, 457 274708 what s

chains.  chains.

Ag 607 : 267 47.08 :: 5524,02 : 2400, the distance required.

2. Giiven the distance hetween any tw.
1 the distance 7 two places on the s idi
an;ihtf};i]atgpd?fof On’_(f‘ (;)f] bl;m, to hynd the difference Osfalr:g;:gé‘ldmn,
) LE.—Iind from Table X111 the length of a de £ the meridi
in the given latitude, and also in th fort 1t b he
i : . E at differing from it, by th i
ional distance, converted into are at th % la po i
0, O ’ ; , te of 52 seconds per mil d
take half their sum for the mean len h o T say. as th
g he mes gth of a degree. Then say, a
mean lepgtb of a degree is to the meridional di%tance g0 is 605;1’1?1:?11?;3
to’f‘k}x]e ?]t ergnce of latitude required. |
e latitude of the north boundary of Wyoming j N i
! A yoming is 45° N.; s
the latitude of the Lst Standard Parallel South I%Iontana thewulnjfau"éc—I
ional distance heing 30 miles? ’ . "
chains. chains.

A8 5524.02 : 2400 :: 60/ : 267 4/7.08, the difference of latitude required.

367. Table XIV, showing i
, precise length of a de
for every degree and minute between 29° i 1
ever; : 1 and 49° of latitude, n i
chmps and links, will often he found useful in connection 'vgilt‘;fg}lmg
public-land surveys and other geographical computations. l

ree of longitude
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Tante XIIL.—Length of a Degree of Latitude Computed to Minutes.
3 29° 800 310 320 28 l 840 350 860 87° 88 | g
i
Chains. | Chaine. | Chaing. | Chains. | Chains. | Chains. | Chaine. | Chainz | Chains. Chains.

0| 5509.156 | 5509.97 | A510.82 | AA11.67 | AS12.55 | F513.44 AR14.34 | A515.25 | 5316.18 | AAIT.11 1 O

1 09.16 09.99 10.83 11.69 12.56 13.45 14.35 15.27 16.19 17.13 1

2 09.17 10.00 10. 84 11.70 12.58 13.47 14.37 15.28 16,21 17.14 | 2

3 09.19 10.01 10. 86 11.72 12.59 18,48 14.38 15.30 16.22 17.16 1 8

4 09.20 10.03 10.87 11.73 12.61 13.50 14.40 156.81 16.24 17.17 4

H 10.04 10.89 11.76 12.62 13.51 14.42 15.33 16.25 1719 b

L] 10.06 10.90 11.76 12.64 13.53 14,43 15. 34 16.27 17.20 | 6

7 10.07 10.91 11.78 12. 65 13.54 14.45 15.36 16.28 17.22 4 7

8 10.08 10.93 11.79 12.67 13.56 14. 46 15.38 16.30 17.23 | 8

@ 10,10 10.94 11.81 12. 68 13,57 14.48 15.39 16.32 17.25 9
10 10.11 10. 96 11,82 12.70 13.69 14. 49 16.41 16.33 17.27 1 10
11 10.13 10.97 11.83 12.71 13. 60 14.51 15.42 16.35 17.28 {11
12 10.14 10.99 11.85 12.73 13.62 14.52 15,44 16.36 17.30 | 12
18 10.15 11.00 11.86 12,74 13.63 14.54 15.45 16. 38 17.31 113
14 10.17 11.01 11.88 12.76 13.66 14.55 0 1547 16.30 17.83 114
15 08,35 10.18 11.03 12.77 13. 66 14.57 16. 41 5
18 09.36 10.19 11.04 12.79 13.68 14.58 | 16.42 6
17 09.38 10.21 11.06 12.80 13. 69 14.60 16,44 7
18 09.39 10.22 11.07 12.81 13.71 14.61 16,46 b
19 09. 41 10.24 11.00 12.83 13.72 14,62 16,47 9
20 09, 42 10.25 11.10 12.84 13.74 14.64 16,49 17.42 | 20
21 0. 43 10.26 L1 12. 86 13.75 14. 66 16.50 17.44 |91
22 09, 45 10.28 11.13 12.87 13.27 14.67 16.52 17.45 {22
23 09.46 10.29 11.14 12.89 13.78 14.69 16.53 17.47 123
24 08, 47 10.31 11.16 12.90 13.80 14.70 16.55 17.40 | 24
25 09. 49 10. 32 1117 12.04 12.92 13.81 14,72 16. 56 17.50 | 24
26 09.A0 10.33 11.19 12.05 12.93 13.83 14.73 16.58 17.52 {26
217 09.51 10.35 11.20 12.07 12.95 13.84 14.75 16. 60 17.53 | 27
28 09.53 10.36 11.21 12.08 12.96 13.46 14.76 16. 61 17.55 | 28
29 09,54 10.3% 11.23 12.10 12.98 13.87 1478 16.63 17.56 | 29
30 09. 56 10,39 11.24 12.11 12,99 13.89 14.79 16. 64 17.58 | 30
31 09.567 1041 11.26 12,12 13.01 13.90 14.81 16.66 17.60 | 31
82 (9.58 10.42 | 11.27 12. 14 13.02 13.92 14.82 16.67 17.61 | 32
33 09.60 10,44 11.29 12.15 13.04 13.93 14.84 16. 69 17.63 | 33
34 08, A1 10.45 11.30 12.17 13.05 13.95 14. 86 16,70 17.64 | 34
35 09.63 10. 46 11.31 12.18 13.07 13.96 14. 87 15.79 17.66 | 35
34 09.64 10. 48 11.33 12.20 13. 08 13.98 14. 80 15.81 17.67 | 36
37 09.65 10. 49 11.34 12.21 13.10 13.99 14.90 15.82 17.60 | 8%
388 09.67 10.50 | 11.36 12.22 1311 14.01 14.92 15,84 17.71 | 38
389 09, 68 10.52 | 1187 12.24 13.18 14.02 14.93 15.85 17.72 {39
40 09.69 10.83 11.39 12.26 13. 14 14.04 14.95 15.87 16. &0 17 10
41 09.71 10.55 11.40 12.27 13.18 14.05 14. 96 15.88 18,81 17 41
42 09.72 10. 56 11.42 12.29 13.17 14.07 14.98 15.90 16,83 17. 49
43 09.74 10.57 11.43 12.30 13.18 14.08 14.99 15.91 16.84 17.78 | 48
44 09.75 10,59 11. 44 12.31 13.20 14,10 15.01 15.93 16, 86 17.80 | 44
45 09.76 10.60 11.46 12.33 13.21 14.11 15.02 15.94 16. 88 17.82 | 46
44 09.78 10.62 11.47 12.34 13.23 14.13 15.04 15.96 16. &9 17.83 | 46
47 09.79 10.63 11. 49 12.36 13.24 14.14 15.05 15. 88 16.91 17.85 | 47
48 09. 80 10.65 11.50 12.37 . 13.26 14.16 15.07 15. 99 16.92 17.R6 , 48
49 09.82 10. 66 11.52 12,30 5 13,97 14.17 15.08 16.01 16. 04 17.88 | 49
b0 10. 67 11.53 12.40 13.29 14.19 15.10 16.02 16.95 17.89 1 50
51 10.69 1154 12.42 13.30 14.20 15.11 16.04 16.97 17.91 | 61
52 10.70 1166 12.43 13.32 14.22 15.13 16.05 16. 98 17.93 | H2
53 10.72 11.57 12.45 13.33 14.23 15.15 16.07 17.00 17.94 | B8
hé 10.73 11,50 12. 46 13.35 14.25 15. 16 1A8.0% 17.02 17.96 | b4
b 10.74 11.60 12.48 13.36 14.26 15.18 16,30 17.03 17.97 | bh
58 10.76 11.62 12,49 13,38 14.2R 15.19 16.11 17.05 17.99 | /6
57 10.7 11,63 12.51 13.39 ],i.?‘) 15,21 16.13 17.0A 18.00 | A7
68 10.79 11.65 12:52 18.41 14.31 15.22 16.15 17.08 18.02 | A8
59 10. 80 11.66 12.73 13,42 14.32 15.24 16.16 17.00 18.04 | B9
80 5510.82 | 8511.67 | 5512.55 | B513.44 | 6514.34 | 5515.25 | 5516,18 | A517.11 | 5518.05 a0
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Tasue XIV.—TLength of a Degree aof Longitude,

4 TOPO D - f Lat,

ik ok ek
WD 9D D@D

__ﬁ_
8RR
2oHs

BR8N

3

ERREE 2NENl

Chaina,

5526, 72

WD ~ l Lat,

BOUD] IO D ’Lﬂ-t-

W WD D DRI DI

299 ! 30° 31° 330 [ 34" 350
i
Chains. | Chains, | Chaing, Chains. | Chaing, | Chains,
4843.17 | 1795.82 | 4747.01 4645, 06 4537. 45
42.40 95.02 46.19 44.19
41.62 94.22 45.36 43.32
40. &4 93,42 44.53 42.44
40. 06 92. 61 43.71 41.57
39.28 91.81 42.88 40. 69 32.84
38.50 91,01 42.05 39.82 31902
37.72 90.20 41.22 38.94 31.00
36.94 89. 40 40.39 38.06 30.08
36.16 88,59 30.66 37.19 20.15
35.38 87.79 38.73 36.31
34.60 86.98 37.90 35.43
33.82 86.18 37.07 34.5%
33.04 85.37 36.24 33,68
32,26 81.56 35,41 32,80
31.47 83.76 34.58 31.92
30. 69 82.95 33.75 31.04
29.91 82,14 32.92 30.16
29.12 81.33 32.08 29. 28
28.34 R0, 52 31.35 28.40
27.55 79.71 30. 42 27.52 18.97
26.77 78. 90 20.F 26.64 18,04
25.98 78.09 28,75 25.75 17.11
26.20 77.28 27.92 24,87 16.19
24. 41 76.47 27,08 23.99 15.26
23,62 76,66 26.25 23.11 14.33
22.83 74.85 25.41 22.22 18.40
22.05 74.04 24,57 21.34 12.47
21.26 73.22 23.74 20.45 11.54
20.47 72.41 22.90 19.57 10. 61
19.68 71.60 22,06 18.69 09.67
18.89 70.78 21.22 17.80 VR, T4
18.10 69.97 20. 39 16.91 07.81
17.31 69.16 19. 50 16.03 06. 88
16,52 | 88,34 1871 15,14 05, 94
15.73 67.53 17.87 14.26 05.01
14.94 66,71 17.03 13.37 04. OR
14,16 65. 89 16,19 12.48 03.14
13.35 65.08 15.35 11,59 02.21
12.56 64.26 14.51 10.70 01.28
63.44 13.67 09. 81 53,77 | 4500.34
62,62 12.82 08.93 5486 | 4490.40
61.81 11.98 08.04 53.95 98.47
60.99 11.14 07.15 53.03 97.53
60.17 10.30 06.26 52.12 96.59
59.35 09. 45 05,36 51.21 95, 66
58,53 08.61 .47 50.29 94.72
57.71 07.76 03.58 49.38 93.78
56,89 06.92 02.69 48. 46 92.84
56.07 06.07 01.80 47,55 91.91
55.25 05.23 00. 90 48,63 90.97
54.43 04.38 4600. 01 45.71 90.03
53.60 03.54 45799.12 44,80 89.09
52.78 02. 69 98,22 43,88 83,15
51.96 01.84 97.33 42.96 87.21
51.13 01.00 6. 44 42.04 86,27
60.31 | 4700. 156 95. 54 41.13 85.32
49,49 | 4689.30 4. 64 40.21 84,38
48, 66 98.45 93.75 39.29 83,44
47.84 97,60 92,85 38.37 82.570
4795.82 | 4747.01 | 4696.75 4591.96 | 4537.45 | 4481.56
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Tarte XIV.—Length of a Degree of Longitude—Concluded.

3 39¢ 400 41° 420 430 440 450 480 47° {Ro T%
' | Chaing. | Chains, | Chains. | Chains. | Chaina. | Chains. | Chaine. | Chaine. | Chains. | Chaing. | 7
0| 4305.73 | 4244.47 | 4181, 91 | 4118.06 | 4052.96 | 3986.62 | 3019.05 | 3850.28 | 3780.33 | 3700.22 | O
1 04.72 43,44 80.85 16.99 51,87 85.50 17.91 49.12 715 08031 1
2 03.71 42,41 79. 80 15.91 50.77 84.38 16.78 47.97 06.83 1 2
3 02.70 41.37 B.TH 14.84 49.67 83.27 15.64 486. 81 03.63 1 8
4 01.69 40,34 77.69 13.76 4R, 58 82.15 14.50 45. 85 04.44 | 4
h | 4300.68 39,31 76. 64 12.69 47.48 81.03 13.36 44. 50 74. 45 03.24 1 b
81 4299.67 38,27 75, 58 11.61 46,38 79.91 12.23 43.34 73.27 02,05} 8
7 98, 65 37.24 74.52 10.53 45.28 78.79 11.09 42.18 72.00 | 3700.85 | 7
8 97.64 36,20 73.47 09. 46 44.19 77.68 09.95 41.02 70.92 | 3699.65 | 8
G 96, 63 35,17 72.41 R, 38 43.00 76. 58 08, 81 39,86 69,74 .46 | O

10 95. 61 31.13 71.36 07.30 41.99 75.44 07,87 38.70 68.56 97.26 | 10

11 94.60 33.10 70.30 06.22 40. 89 74.32 06,563 37.54 67.38 96.06 111

12 93.59 32.06 9. 24 05.14 39.70 73.20 05.39 36.38 66. 20 94.86 {12

13 92,57 31.02 £8.18 04.07 3R. 69 72.08 04.25 35.22 £5.02 93.66 118

14 91, 5h 20.99 67.12 02.99 37.59 70. 96 03,11 34.06 63. 814 92,46 {14

15 28.95 66.07 01,91 36.49 60.84 01.97 32.90 62.66 91.26 | 16

16 27.91 65.01 | 4100.83 35.39 62,72 | 3000.83 31.74 61.48 90.06 | 16

17 26.87 63.95 | 4099.75 34.29 67.59 | BROQ. RO 30. 58 60. 30 RB.86 | 17

18 25,84 62,89 98.67 33.19 66. 47 08,54 29,42 59.12 87.66 | 18

19 24.80 61.83 97. 58 32.09 £5.35 1 97.40 28.26 §7.94 86.46 1 19

20 85.46 23.76 96. 50 30.98 64.23 96.26 27.09 56.76 85.26 | 20

21 24,44 22.72 95.42 29.88 63,11 95.12 25.93 58.57 84.06 | 21

22 83,42 21. 68 94.34 2R. 78 61.98 93.97 24.77 54.39 32,86 {22

23 82.40 20. 64 93. 26 27.67 60.86 92,83 23.60 53,21 81.66 |23

24 81,39 19.60 92.17 26.57 59.73 91.68 22.44 52.02 &0.46 | 24

25 80.37 18. 56 55.46 91.09 25.47 58.61 90.54 21. 28 50. 84 79.26 | 26

20 79.35 17.52 4. 40 90.01 24.36 57.49 89. 40 20. 11 49,66 78.05 |28

27 78.33 16. 48 53.44 88.92 23.26 56.36 88.25 18.95 48.47 76.85 | 27

28 77.31 15.43 52.27 87.84 22.15 55,24 87.11 17.78 47.29 75.64 |98

29 76.29 14. 39 AL 21 £6.75 21.05 54.11 85, 96 16.62 46,10 74.44 129

0 75.27 13.35 50.14 83,67 19.94 52.98 84.81 15. 45 44.92 73.24 130

11 74.24 12.31 49.08 84,78 18.84 51.86 83.67 14.29 43.73 72.03 {81

32 73.22 11.26 48.02 83.50 17.73 50.73 82.52 13.12 42,55 70.83 |32

33 72.20 10.22 46.95 82.41 16. 62 49. 60 81.37 11.95 41.30 69.62 138

34 71.18 09.18 45,89 £1.33 15.52 48,48 80.23 10.79 40.18 €8.42 |34

35 70.16 08.13 44.82 80,24 14.41 47.35 79.08 09.62

38 69.13 07.00 43.75 79.15 13.30 46,22 77.93 08,45

87 68,11 06.04 42.69 78.07 12.19 15, 09 76.78 07.28

38 67.09 05. 00 41.62 76.98 1108 43.96 75.83 06.11

39 £68.06 03.95 40.55 75,80 09.98 ‘ 42.83 74. 4R 04.95

40 65.04 02,90 39.49 74.80 08.87 73.34 03.78

41 64,01 01. 86 38.42 73.71 07.76 “ 72.19 02.61

42 62.99 | 4200.81 37.35 72.62 06.65 1 71.04 01.44

48 61.96 | 4199.76 36. 28 71.53 05. 54 69.89 | 3800.27

44 £0.93 98.72 25.21 70.44 04,43 68.74 | 3799.10

45 59,91 34.14 69.35 03.32 67,58 97.93

48 58,88 33.08 68,26 02.21 66.43 96.76

47 57,85 32.01 67.17 | 4001.10 65.28 95. 59

48 56. 83 30.93 66.08 | 3999.98 64,13 4. 41

49 85,80 20.86 64.90 08.87 ! 62.98 93.24

I

B0 54.77 28.79 63.90 97.76 61.82 92.07

51 53,74 27.72 62, 81 96. 66 | 60.67 90.90

B2 52.71 26. 65 61.71 95.53 59.52 89.72

58 51.68 25.58 60. 62 94,42 58.36 88.55

b4 50. 66 24.51 59,53 93.31 67.21 87.38

B 49.63 23.43 58.43 92.19 24.73 56.06 86.20

66 48.59 22.36 57.34 91.08 23.59 M, 90 85,03

57 47,56 21.29 56.25 89,96 22.46 53.76 83.86

58 46,53 20.21 55,15 88.85 21.82 52.59 82.68

59 45.50 19.14 54.06 87.73 20.19 51.44 81.51

80 | 4244.47 | 4181.91 | 4118.06 | 4052.96 | 3986.62 | 3919.05 | 3850.28 | 3780.33 | 3709.22 | 3636, 07 | 60

9
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FIELD EXAMINATION OF SURVEYS.

368, To insure the faithful and accurate execution of surveys of
Government lands, the Department_has found it necessary to adopt a
uniform rule requiring all work to he inspected in the field, before its
acceptance will be considered. The details of this process are gov-
erned by instructions issued by the General Land Office to those serving
as examiners of surveys, The rules are subject to such modifications
as the good of the service may demand. )

369, For several years past, it bas been required that 10 per cent of
all lines run by a deputy In each township, must be carefully retraced.
A full report of all courses, distances, topography, and descriptions
of corner monuments and accessories, upon lines examined, must he
returned under oath to the Commissioner, for comparison with the re-
turns of the deputy. The examiner’s returns must show all distances
across lands that are mountainous, heavily timbered, or covered with
dense undergrowth. o

370. 1f the examiner finds erroneous or negligent work which in his
opinion deserves correction or rejection, he bas been instructed to con-
tinue his work by extending the retracement to 20 or 30 per cent of
the lines, in order to make his evidence conclusive. .

371. Examiners are required to observe the rules of the Manual in
the technical and professional details, to use instruments of the best
construction and adaptation, and to exercise special care that their
courses and measurements are precise and free from all error, that no
injustice may be done to a deputy. In case a serious error is found,
they may repeat the chaining or observation, to guard against pos sihle
mistake on their part. They are required, whenever practicable, to
make a closed survey around one or several sections, which should
close by traverse within limits; also to extend the examinatmnvmto re-
mote and difficult parts, as well as those easily accessible, Whatever
future regulations may be adopted will seek the same purpose of pre-
venting error, negligenee or frand.

43R53—08—-0
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NAMES AND DUTIES OF ASSISTANTS.

Perer Lowa oo ... Chainman.
JorN SHORT ..o .. Chainman.
Err MARKER. ... -...Chainman.
Winptas Tavny. ..o ... ... Chainman.
Lewrs Lingk oo o ... Chainman.
FleNry CLAY cuveo oo Moundman,
Winntay STONE. ... ... Moundman.
(GEORGE SEARY (. ... ... ..._.. Axman.

ApaM Dvnn oo Lo L. Axman,

JAMES BANNER. . .0 iaa . Flagman
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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 Fast, of the
Principal Base and Meridian, in the State of Montana.
Perer Lova, Chainman.
Jorx SmorT, Chainman.,
Ert Marxer, Chamman.
Wirntiay Tarnny, Chainman,

Suhseribed and eworn to before me this serand day of Angust, 1890.
[sEatr.] Wirrnray MarTiy,
Notary Pulilic.

We, Henry Clay and William Stone, do solemnly swear that we will well and
traly perform the duties of moundmen, in the establishment of corners, according
{o the instructions given us, to the best of our gkill and ability, in the survey of the
Third Standard Parallel North, through Ranges Nos. 21, 22, 93, and 24 East, of the

Principal Base and Meridian, in the State of Montana.
Hexry Cray, Moundman.

Wirnram Srove, Momdman.

Subscribed and sworn to hefore me this second day of Angust, 1890.
[sEar.] Wrnniad MARTIN,
Notary Public.

We, George Sharp and Adam Dull, do solemnly swear that we will well and truly
perform the duties of axmen, in the establishment of corners and other duties,
according to instrnctions given ug 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.

3EORGE SHare, Azman.
Apay Durn, Arman,

Subseribed and sworn to hefore me this serond day of Angust, 1890,
[srar.] Wrnriast MARTIN,
Notary Public,

1, James Banner, do solemnly swear that T 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 Third Standard Parallel North, through Ranges Nos, 21, 22, 23,
and 24 East, of the Principal Base and Meridian, in the State of Montana,

Tames Banygr, Flagman,

Subseribed and swarn to hefore me this secand day of Angust, 1890.
[searn.] Winnray MarTiy,
Notary Public.

1, Lewis Link, do solemnly swear that T 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 Gtate of Montana.
Lews Lixg, Chainman.

Subscribed and sworn to hefore me this twenty-seventh day of Angust, 1890.
[sEar.] Ricaarp Roops,
1. 8. Depady Surveyor.
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INSTRUCTIONR FOR SURVEY OF PUBLIC LANDS.

Third Standard Parallel North, through Range 21 East.

Chains.

28.10

3
3

80, 00

Note.—To avoid needless repetition of routine topography and descrip-
tions of corners it is deemed expedient in this edition to abridge the speci-
men field notes hy omitting much of the matter previously given. Hence
many portions are condensed to a mere outline, asterisks and the phrase
““etc.” being used to represent missing data. But deputies and surveyors
glgeneml will not consider that this allows similar omissions or the use of

‘etc.”” in any field notes of surveys prepared for official use.

Survey commenced Angust 22,1890, and executed witha W, & L. E. Gurley
light mountain transit, No. —; the horizontal limh having two double
verniers placed opposite to each other and reading to 30” of are.

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, 875 ine. abové ground, firmly set, and
marked and witnessed as described hy the surveyor general.

At a point 8.39 ft. "south of said standard corner, in latitude 45° 347.5 N,
longitude 107° 54/ W_ " at 9" 19.7" p. m., by my watch, which is &
minutes fast of local mean time, I obeerve Polaris at eastern elongation,
in accordance with instructions® in the Manual, and mark the line
thus determined, by a tack driven in a wooden peg et in the ground,
five chains north of my station. August 22, 1890

August 23, 1890: At 6 a. m., [ lay off the azimuth of Polaris, 1° 497.6, to
the west, and mark the true meridian thus determined, hy cutting a
mark on a stone firmly set in the ground, west of the point established
last night; the magnetic hearing of said trne meridian is N, 18° 13/ W,
which gives the magnetic declination, 18° 13/ east.

At this station (i. e., the point 8.39 ft. . of the standard eor. ), I turn off
from the meridian, an angle?® of 89° 5§77 20”.9 toward the east, and run

N. 89° 57/ E. on the secant, 8. of sec. 31. ’

Over gently rolling prairie,

Indian trail, beara N. 28° E. and 8. 28° W.

. Difference hetween measurements of 40,00 che. by two sets of chainmen,

iw 4 lks.; position of middie point
By 1st set, 40.02 chs.
By 2nd set, 39.98 chs.: the mean of which is

I N. 1.53 ft. from the secant,

Setalimestone, 2085 ins., 15ins. in the ground, forstandard } sec, cor.,
marked 8 C 4 on N. face; dig pits 18X 18X 12 ins., K. and W. of stone,
3 ft. dist.; and raise a mound of earth, 3} ft. base, 14 ft. high, N. of cor.

Sammnel Somer’s honse hears N. 65° F.

Leave prairie, enter Somer’s field, bears N. and &,

Leave field, enter prairie, bears N. and &.: field extends N. tn Somer's
houge, and 8. about 15 chs.

Difference hetween measurements® af 80.00 chs, hy two sets of chainmen,
ix 6 Jka.; pogition of middle point

By Ist cet, 70,97 cha,
By 2nd set, 80.08 chs.; the mean of which is

Set a limestone, 249X 6 ins., 18 ins. in the ground, for standard cor. of
secs. 31 and 32, "marked € G on N., with 5 grooves on E. and 1 groove
on W. face; dig pits 24 18X 12 ins., erosswize on each line, E. and
W., 3 i, and N, of stone, 7 ft. dist.; and raise a mound of earth, 4 ft,
hase, 2 ft. high, N. of cor.

Samuel Somer’s house beare N, 38° W,

Land, gently rolling prairie.

Soil, sandy loam; Ist rate.

No timber.

sInterpolated by simple proportion, for the given latitude. from the second column of Table VIIT.
b The latitude and longitude will be given by thesurvevorgeneral, in higepecial writteningtructions,
<8ee directions for makin(g} the observation, page 94,

¢ This angle is interpolate:
3 miles’” in Table IX. Bnt hereaftert

by simple Fmportion, for the given latitude, from the eolumn headed
he 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 begin'ning of the mile; 40.00 chs. are measured from {ha
last } sec. cor.; see ** Base Line,” sec, 121.

TAt this point, the secant intersects the standard parallel. See Piate I, figs. 1 and 2,
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Third Standard Parallel North, through Bange 21 Enst.

Chains.
40. 00

80. 00

40. 00
80. 00

20. 68

26. 50

40. 00
&0. 00

40. 00
80,00

40. 00

80.00

N. 89° 58’ E. on the secant, through =ec. 32.

S. 1.19 ft. from the secant,

Set a granite stone, ete.

S. 2.04 ft. from the secant, .

Set a granite stone, 20X8X4 ins., 15 ing, in the ground, for standard cor.
of secs. 32 and 33, marked 8 C on N., with 4 grooves on E. an.d 2

rooves on W. face; and raise a mound of stone, 2 ft. base, 1} ft. high,

%T. of cor. Pits impracticable. . .

Note.—I erecta signal at this corner for a test sight from one of the high

ints visible he east.

points vigible to the east August 22, 1890.

Note.—The gky was overcast during the entire night. Polarig not visible.

ugust 23, 1890.
I%. %&’ 5 E, on the secant, through sec, 33.
8. 2.55 ft. from secant,
Set a granite stone, etc.
8. 2.72 ft. from the secant,
Set a granite stone, ete.

East, on the secant, through sec. 34, R

To right bank of Black River, course S. 28° W.

S. 2.64 ft.® from the secant,

Set a granite stone, for meander cor., etc. .

To find the distance across the river, I set a flag on thesecant line, on east
bank; then measure a base, N. 6.20 chs., to a point from which tbe
flag hyears 8. 43° 10/ E,; which gives for the distance, tan. 43° 10" X base,
or 0,938 x6.20 chs. =5.82 chs. ) .

To left bank of Black River, course SW. Banks, 12 ft. high; rapid enr-
rent over stony bottom; clear water, ahout 5 ft. deep:

S. 2.64 ft.® from the secant,

get a graniterstone, 17X9X7 ins., 12 ins. in the ground, for meander cor.
on S. bdy. sec 34, marked, etc.

8. 2.55 it. from the secant set standard % sec. cor., etc.

8. 2.04 ft. from the secant, L A

Set a granite stone, 21X8X5 ins., 16 ins. in the ground, for standard cor,

35 ked, ete.
of secs. 34 and 35, marked, August 25, 1690,

Note.—Continuous rain since afternoon of August 23; observations on

Polaris not possible.

August 25, 1890, 7 a. m. .

S. 89° 5% E. on the secant, through sec. 35.

8. 1.19 ft. from the secant, L

Set a granite stone, 15X8X5 ins., 10 ing. in the ground, ete.

*Set & limestone, 20X 86 ins., 15 ins. in the ground, for standard cor.
of, ete.

S, 89° 58/ E. on the secant, 8. of sec. 36.
. 1.53 ft. from the secant,

get}a !imestzme, 16X 7X5 ins., 11 ins. in the ground, for standard } sec.
cor., etc.f th X
. 8.39 ft. from the secant, . .

get?a gmni{‘e atone, 20X7X86 ins,, 15 ins. in the ground, for standard

cor., ete. Augnst 25, 1890.

s These distances may be found by taking the mean of the offsets at the preceding sec., and follow-

mg'lebggcség;;'t intersects the standard parallel 1 mile from end of secant, and at the point for the cor-

ner of secs. 35 and 36. See Plate I, figs. 1 and 2.
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Third Standard Parallel North, through Range 23 Enst.

136 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS.
Thard Standard Paralle. North, through Range 22 Enst.
Chaine. | At the last point determined on the secant, which is 6 miles from the
starting point and 3.39 ft. south of the corner of Tps. 13 N., Res. 21 and
22 E., I deflect an angle® of 5 to the north and rn
N. 89° 57/ E., on the secant, 8. 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 S.
I‘nﬁference between measurements of 40.00 chs., by two sets of chainmen,
is 14 Iks.; position of middle point
By 1st get, 40.07 chs.
By 2nd set, 39.93 chs.; the mean of which is
40.00 | N. 1.53 ft. from the secant; the point for standard 1 sec. cor. falls on rock
in place, 6 X 3 X 2 ft. above ground, on which

Cut a cross (X)) at the corner point, for standard } sec. cor., marked SC
1, on N.side of cross; and raise a mound of stone, 2 ft. base, 11 ft. high,
N. of cor. Pite impracticable.

August 26, 1890: At this standard } sec. cor., T ohserve Polaris at 57 9
a. m., by my watch, which i3 2™ 47" fast of local mean time, and mark
the direction thus determined hy a tack driven in a picket firmly set,
5 chains north of the cor.

h. m.
Astron. time by watch, Aug. 25 ... ... ... 17 9.0
Wateh fast. i 2.8
Astron. L om. t. of ohe, Aug. 25 .. ... .ol 17 6.2
h.  m.
U. C. Polaris, August 15 (Manual of 1894)... 15 40.1
Red. to Aug. 25, . .. e 39.2
. C. Polaris, Aug. 25, ... . oioi.. 5 0.9 15 0.9
Hour angle of Polarie and time argument .. ... ... 2 5.3
Azimuth of Polarie, atobs ... ... . .. ... 0° 5'/:’,5 W,

{Nore.—The meridian could be defined by laying off the azimuth to the
east, but this is unnecessary; the hearing of the signal will be found as
follows:)

I measnre the angle between the direction thus determined, and the sig-
nal estahlished at the standard cor. of secs. 32 and 33, as follows:

=3 Ve ”

1. 88 59 45

2. 89 00 30

3. 89 00 30
Mean, 89 00 15

Add the azimuath .. . .. 0 57 30 W,

The observed bearing is N. 89 57 45.0 W.

The true bearing®is_...N. 89 58 00.7 W.

. The difference. ........... 0 00 15.7, is the deviation of the standard,
south of the true latitude curve. As the difference is probably less
than the erroré of ohservation, I continne the secant as marked on the
ground.

Over level mesa.

80. 00 i*Set a sandstone, 15X 7 X8 1ins., 10 ins. in the ground, forstandard cor., ete.

= Interpolated by simple proportion from right-hand column of Table VIII, page 111. See direc-
tions following the table. )
vInterpolated by simple proportion from Table IX, for the given iatitnde, and for 2t miles (1 e

fo. one-ha
e At this

if of the distance to signal.
point, the secant 1ntersects the standard, see Plate [, figs. 1 and 2.

Claims.
40,00

80. 00

40. 00

80. 00

N. 89° 58’ K. on the secant, through sec. 32.

S.1.19 ft. from the secant, falls on a boulder, 8X6Xx3 ft. ahove ground,
on which

I cuta 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.

8. 2.04 ft. from the secant,

Set agranite stone, 15X8X61ins., 10ins. in theground, for standard cor., etc.

August 26, 1890,

At the corner last described Si. e.) the standard cor. of secs. 32 and 33, I
observe Polaris at eastern elongation, August 26, at 9" 5™ p. m. hy 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 peg set firmly in
the ground, five chains north of my station.

August 27, 1890: At 6 a. m., I lay off the azimuth of Polaris, 1° 50’ to
the west; and mark the meridian thus determined by a cross on a
stone firmly set in the ground, west of the point marked last night.
1 measure the angle between the true meridian and the signal erected
at the standard cor. of secs. 32 and 33, Tp. 13 N., R. 21 E,, as follows:

o ’ ”

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 the difference, 0/ 31”7 is the

deviation of the standard parallel south of the true latitude curve; there-

fore, this corner is 4,80 ft. south of its true place on the parallel of lati-

tude passing through the signal.

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 theangle itself will be 07 477;

which added to the deviation of the secant, 0’ 317, determined hy ohser-

vation, gives 17 18” for the total deflection of the secant to make the

curve of the parallel attain the Tp. cor.®

Thenew reference linethusdetermined, will be called thecorrection secant.
The bearings of gaid ‘ correction secant”’ at successive mile points, will
be those of Table VIII, corrected by the total deflection (1718”); while
the offsets will remain unchanged.” The corrected bearings will be as
follows:

At corner of secs. 32 & 33; secs. 33 & 34; secs. 34 & 35; secs. 35 & 36.

Corrected bearinga: N. 89° 58/ E.; N. 89° 59/ E.; East; 8. 89° 59 E.

-

N. 89° 58’ E. on the secant, through sec. 33.

8. 2.55 it. from the secant,

Set a granite stone, 15X8X8 ins, 10 ing. in the ground, for standard }
sec. cor., marked, ete.

8. 2.72 it. from the secant,

Set a granite gtone, 21X8%4 ing., 16 ins, in the ground, for standard
cor. of gecs, 33 and 34, marked etc.

«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
as far back on the line as the stated Hmit of deviation (1'), is exceeded.
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Third Standard Pavallel Novth, through Range 22 Eust.

INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS, 139

Third Standard, Parallel North, through Range 23 Eost.

40.00

R0, 00

40.00

80, 00

40. 00
80,00

Chains.

N. 89° 59’ E., on the secant, through sec. 34.

S. 2.55 ft. from the secant,

Set a sandstone, 19X 7X5 ins., 15 ins. in the ground, for standard } cec.
cor., marked etc. :

S. 2.04 ft. from the secant,

Set a sandstone, 247X 5 ins., 18 ins. in the ground, for standard cor., ete.

East on the secant, through sec. 35.

S. 1.19 ft. from the secant,

Set a san&smne, 15X 8% 5 ine., 10 ins. in the ground, for standard } sec.
cor., ete.

Set a sandstone, 16X 8% 6 ins., 11 ins. in the ground, for standard cor., etc.

S. 89° 59’ E. on the secant, S, of sec. 36,
N. 1.53 ft. from the secant,

Set a sandstone, 17X8X4 ins,, 11 ins. in the ground, for standard
N. 3.39 ft. from the secant, & v wandard 4, efe.

Set a sandstone, 20X8X 5 ins., 15 ins. in the ground, for standard {
Tps. 13 N., Ra. 22 and 23 E., marked, eto, "o o0

Ricearp Roops,
U. 8. Deputy Surveyor,

August 27, 1890,

[These specimen field notes of the survey of the third standard parallel north will
be (iotntxtr%nefli :'hrr()ingh range 23 east, to illnstrate the method by offsets from a tan-
genf to the latitude curve at a township corner; gee ““Ta t Met i > 118
and Plate I, fig. 3.] P meent Method,” page 115,

Chains..

40.00

80. 00

40.00

64. 00
74. 50
80.00

Survey commenced August 27, 1890, and executed with a Young &
Sons light mountain transit, No. —, the horizontal limb being pro-
vided with two opposite verniers reading to 30” of are.

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 2™ fast of local mean time, I observe Polaris at east-
ern elongation, in accordance with instructions in the Manual, and
mark the line thus determined, by a tack driven in a wooden peg set
in the ground five chains north of my station.

August 28, 1890: At 6 a. m., I turn off the azimuth of Polarig, 1° 507 to
the west, and mark the meridian thus determined by cutting & mark
on a stone firmly set in the ground, west of the mark established last
night; the magnetic bearing of gaid true meridian is N, 18° 08’ W.,
which gives the magnetic declination 18° 08/ east.

I lay off from the meridian, an angle of 90°, from north to east, and run

East on the tangent, S.*® of sec. 31.

Over level prairie.

Difference between measurements of 40.00 chs., by twn gete 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. } link from the tangent,

Set a sandstone, 15X9X6 ing., 10 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, 34 ft. base, 1} ft. high,
N. of cor.

Difference between measurements of 80 chs., by two sets of chainmen,
iz 8 lks.; position of middle point

By lst set, 79.96 chs.
By 2nd set, 80.04 chs.; the mean of which is
N.1lk. from the tangent,
An nak, 82 ins. diam., for standard cor. of secg, 31 and 32, I mark
SCT13NR23Eon N,
832 on E., and
S 31 on W. side; with 5 notches on E. and 1 notch on W. side;
from which
An oak, 28 ins, diam., bears N. 31}° E., 18 lks. dist., marked T 13
NR23ES32BT.
An oak, 13 ing. diam., hears N, 74}° W., 24 Tks. dist,, marked T 13
NR23ES31BT.

Land, level.

Soil, gravelly loam; 3rd rate.

Timber, oak, with some beech and white 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.

N. 2.3 tks.¢ from the tangent,

Set an oak post, 3 ft. long, 3 in. sq., 24 ins. in the ground, for standard }
gec. cor., marked, etc.

Leave heavy oak timber, enter prairie land, bears NW. and SE.

Spring of pure water, 3 ft. deep, béars N. 7 chs. dist.

‘N. 4.1 lks. from the tangent,

Set a sandstone, 19X6X5 ins., 15 ins, in the ground, for standard cor,, etc.

Heavily timbered land, 56.00 chs,

»The tangent leaves the parallel assoon asstarted, and will aiways liesonth of th
it, See Plate I fig. 8.
bThe form given above will alwa

e sec. bdy., noton

¢ be employed for stating the dist. between the tan. and the cor.;

the word “offset will not be used for such purpose.
o For half-mile offset, see page 115,
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Third Standard Parallel North, through Range 24 East.

Chaing.| 8. 89° 58’ E. on the tangent, S. of sec. 33,
40.00 | N. 6.4 Iks. from the tangent,
Set a sandefone, 17X 7 X5 ins., 12 ins. in the ground, for, ete.
80.00 | N. 9.3 lks. from the tangent, ‘
Setagranite stone, 20X6X 6 ine., 15ins. in the ground, forstandard cor. ete.

S. 89° 877 E. on the tangent, 8. of sec, 34

N. 12.5 1ks. from the tangent,

40.00- | Set a sandstone, 15X8X6 ing., 10 ins, in the ground, for standard 1, ete.
N. 16.3 lks. from the tangent, }

80,00 | A cottonwood, 18 ing, diam., for st. cor. of secs. 34 and 35, I mark, etc.

S. 89° 56°/ E. on the tangent, 8. of sec, 35,

Throngh cottonwood timber.

At 11.40 chs. " intersect right bank of Turtle River, course SE. At this
point, the distance between the tangent and standard, is 11.65 feet, or
18 Tks. nearly; the bank of the stream bears ahout N, 474° W.; there-
fore, N. 474° W, 26 lka,, determines the point for the meander cor. at

11.21 | On the standard parallel, where I

Set a cedar post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for meander
cor. on S, bdy. see. 35, marked, ete. )

Turtle River ig a turbid stream, with muddy banks 3 to 5 ft. high; water
4 to 10 ft. deep; sluggish current over mud bottom. To.determine the
distance across the river, I set a flag on line,® on the left bank; then
measure a hase line, 8. 0° 04/ W, 6.00 chs., to a point, from, which
the flag bears N, 37° 34/ E.  Therefore, tan. 37° 30’ X hage, or 0.767 X
6.00=x4.80 che., the distance across; which, added tn 11.40 chs., makes
16.00 chs., measured on the tangent, to left bank of river. At the
point thus determined, the distance hetween the tangent and standard,
15 11.97 ft. or 18 1k=, nearly; the bank hears ahout N. 52° W.; there-
fore, N. 52° W, 29 ke, determines the point for the meander cor. at

15.77 | On the standard paralle], where 1

SBet a cedar post, 3 ft. long, 4 ins. 2q., 24 ins, in the grapnd, for M. C. etc.

40,00 | N. 20.8 Iks. from the tangent,

Set a cedar post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for ete.

R0.00 | N, 25.6 Tks. from the tangent, 4

Set a cedar post, 3 ft. long, 4 ins. sq., 24 ing. in the ground, for standard
cor. of secs. 35 and 36, marked ete. )

S. 89° 567 F. on the tangent, 8. of gec. 36.
40,00 | N. 31.1 lke. from the tangent,
Set a sandstone, 19 X 7 x5 ing., 15 ins. in the ground, for ete.

80,00 | N. 37 1ks. from the tangent,
Set a granite stone, 22X 7x5 ins., 17 ina. in the ground, for standard cor.
of Tpe. 13N, 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. bage, 1} ft.
high, N. of cor. Pits impracticable.
August 28, 1890.

Chains.| Survey commenced August 28, 1890, and executed with a light mountain
transit with solar attachment, No. ——, made by Young & Sons. 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 latitude
and declination arcs. .

I begin at the standard corner of townships 13 north, ranges 23 and 24
east, which I established August 28, 1890.* Latitude 45° 34.56 N.,
longitude 107° 31/ W.

In order to test the solar apparatus, by comparing the results of observa-
tions on the sun, made during 2. m. and p. m, hours, with a true merid-
ian determined by observations on Polaris, I proceed as follows:

At 4" 2 p, m., local mean time, 1 =et off 45° 34/.5 on the latitude arc; 9°
30/.5 N., on the declination arc; and mark the meridian thus deter-
mined with the solar, by a cross on a stone firmly set in the ground, 5
chs. N. of the instrument. .

At 8% 56™ 1 p. m., by my watch, which is 2™ fast of local mean time, I
observe Polaris at eastern elongation, in accordance with instructions
in the Manual, and mark the line thus determirfed by a tack driven
in a wooden peg set in the ground, 5 chains north of my station.

August 28, 1890.

August 29: At 6 a. m., Ilay off the azimuth of Polaris, 1° 49/.5, to the

west and mark the meridian thus determined, by cutting a small

roove in the stone set last evening, on which the meridian falls 0.2
ins. west of the mark determined by the solar.

At 8% a. m., I set off 45° 34°.5, on the lat. arc; 9°16”N,, on the decl. are,
and mark the true meridian determined with the solar, by a cross on
the stone already set 5 che, N. of my station; this mark falls 0.3 ins.
west, of the meridian established by the Polaris observation. .

The solar_apparatus, by p. m. and a. m. observations, defines positions
for meridiang, abont 0/ 117" east, and 0/ 167" west of the meridian
established by the Polaris observation; therefore, I conclude that the
adjustments of the instrument are satisfactory. i

The magnetic bearing of the meridian, at 8" a. m., is N, 1R° 107 W the
angle thus determined gives the mag. decl. 18° 107 east.

From the standard cor, above described, T run
East, on S. bdy. sec. 31. )
Difference between measurements of 40.00 chs., by two sets of chainmen,
ig 20 lka.; position of middle point
By 1st set, 39.90 chs, o
By 2nd set, 40.10 chs.; the mean of which is
40.00 | Set a granite stone, 20X 7X5 ins., 15 ins. in the ground, for standard, ete.
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. L
By 2nd set, 79.91 chs.; the mean Qf which is
80.00 | Set a granite stone, 22X8x6 ins., 17 ins. in the ground, for standard, ete.

+See Plate I, fig. 4. In actual practice the diagram will be placed in the field notes; for these
specimen notes it is more convenient to place the diagram on a plate. See section 357.
-bOn the tangent line, as a matter of course,

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 attach-
ment.

» corner at which the survey begins shall have been established under a prior contract,
the&ggstbsvhich 1 established Angust%ﬁ, 1890,” will be Qmitted: and in describing the corner, the
deputy will write (e. g,). which is a sandstone, 5x7x5 ing. above ground, firmly set, and marked
and witnessed as described by the surveyor general;” in all cases making the description agree with
the facts. The latitude and longitude, to the nearest whole minute, will be supplied by the sur-
veyor general In his special written instructions and will be marked on the accompanying diagram,

he survey will begin. )
atbt’ggeg(éi:é ‘gg:§$ét§o smal{to measgure with ordinarv-fleld instruments; but, when the mark ig 5
chs. dist., as%n this case, the angles may be obtained, in seconds of arc, by dividing the fallings, 0.2

and 0.3 {ns., by 0.019,
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Third Standard Parallel North, through Range 24 East.
Chains. l East, on 8. bdy. sec. 32.

40,00 | A pine, 19 ins. diam., for standard } sec. cor., I mark, ete.

80.00 | Set a granite stone, 24 X8X4 ins., 18 ina. in the ground, for standard cor.
of secs. 32 and 33, marked S Con N., with 4 grooves on E. and 2 grooves
on W. face; from which }

A pine, 18 in. diam., bears N. 62}° E., 28 1ks. dist., marked
TIBNR24ES33BT. . -
A pine, 28 ins. diam., beara N. 26}° W_ 31 lks. dist., marked
TIBNR24 ES32BT.
Land, level and mountainous.
Soil, Joam and rock; 1st and 4th rate.
Timber, pine.
Mountainous or heavily timbered land, 80.00 chs.
East on 8. hdy. sec. 33. )

40.00 | Set a granite stone, 15X8&X6 ins., 10 ins. in the ground, for standard }
sec. cor., marked 8 C 1 on N, face, etc.

80.00 | An oak, 20 ins. diam., for standard cor. of secs. 33 and 34, I mark, etc.

Aungust 29, 1890: I set off 9° 12.5 on the decl. arc; and, at 12" 00™ 44* by
my watch, which is 3™ fast of local mean time, observe the sun on the
meridian, and obtain on the lat. arc. the reading 45° 85/, which agrees
with other data.

East on 8. bdy. sec. 34,

38. Right hank of shallow stream.

38,
40.

42,
&0.

40,

80,

40. 00
80. 00

Difference between measurements of 40.00 chs., by two sets of chainmen,
is 14 lks.; position of middle point

By 1at set, 39.93 chs,

By 2nd set, 40.07 chs.; the mean of which, 40.00 chs., falls in stream
with quickeand hottom; therefore I perpetuate the corner on
golid ground, as follows:

Set agranite stone, 15X9X6ing., 10 ins. in the ground, for witness cor. to
standard } sec. cor.,, marked W C S C } on N. face; from which

An aspen, 4 jns. diam., bears N. 88}° W, 102 lks. dist., marked W
CSC4S34 BT,

An aspen, 3 ins. diam., bears N. 55° W., 110 Iks. dist., marked W
CSC}S8S34BT.

Right bank of shallow stream; bank 1 ft. high; clear water, 2 to 6 ins.
eep; gentle current, over quicksand hottom; course S. 17° W,
Point for } sec. cor. falls in stream.
Leave shallow stream; bank, 2 ft. high, bears S. 17° W,
Set a granite stone, 16X8X86 ins., 11 ins. in the ground, for standard
cor., ete.
At this cor. I erect a signal for a test sight from some point to the east.

i scri Tp. cor.
Angust 29, 1890: I get up the instrument at the last described
a%xd imtryxediately after sunset, at 67 39™ p. m., 1. m. t., direct the tele-
scope to the signal established at the cor, of secs. 34 and 35, and note
the readings of the horizontal limb, as follows:
- o 7 7

Vernier A, 3 47 30
Vernier B, 3 47 00

Mean, 3 47 18

® 13® p. m., I unclamp the vernier plate, ohserve Polaris in accord-
AtaZlc;gwiFh ?Létructions Fn the manual, and mark the direction thgs
determined by a tack driven in a wooden peg firmly set in the ground,
5 chs. north of the corner. The readings of the horizontal limb at the
instant of observation are as follows:
o /

Vernier A, 92 07 40
Vernier B, 92 07 30

Mean, 92 07 35
1st mean, 3 47 15

Angle, 8RR 20 20

. om
Astron. 1. m. t. of obs., Aug. 29 ... e ); 13.0
U.C. Polaris, Aug. 15 (Mannal of 1894) .__... 15 40.1
Red. to Aug. 28 . voiieiii e 51.0
U.C.Polaris, Aug. 28. ..o inn 14 49.1 14 49.1
Hour angle of Polarisatobs ... . ...t %g gg?
Qubtract Trom . oo i i
Time argument for Table of 180, (. ... . ... .. ... 17_ 32.2
i i ° 39/ 00” E.
A o e O a0 g0
. . ; - ,
T e e el KR B o7 W
The dIference «.o.oeeemnceeeeeaaeeas 0 00 13 is the de-

viation of the last two miles of the standard parallel, nqrth of east;

which being less than the probable errg]rg }?fdobservatlon, 1 deem
satisfactorily established.

the standard parallel satisfactorily Angst 29, 1890.

Eagt, on S. bdy, sec. 35.

Fallz on a boulder, 7x6X4 it. above ground:

I enta cross (X) at the exact cor. point for standard } sec. cor., ete.
Set a granite stone, 15X 76 ing., 10 ins. in the ground, for st. cor., ete.

East, on 8. hdy. sec. 36.

Deposit a marked stone, 12inas. in the ground, for standard 1 sec. cor., ete.

Set a granite stone, 20X6X5 ins., 15 ins. in the ground, for standard ecar.
of Tpe. 13 N., Re. 24 and 25 E., marked S Con N, etc.

GENERAL DESCRIPTION.

2 this i in ri treams
nges 21 and 22 this line runs across low mountain ridges and s
ha?ilrrm:;gr?oﬁhgeasterly trend, while low level prairies are traversed through ranges
99 and 23, and low timbered ridges with a northerly trend in range 24. ) q
The land south of the line is of a mountainous and broken character, well watere

d containing large groves of pine, ' le
:: thce gortb consigts gf rolling prairie and meadow land, which shonld he subdivided.

oak, and fir timber of a fair quality, while that

Rricrarnp Roops,
U. 8. Depury Surreyor.
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FINAT, OATHR OF DEPUTY $URVEYOR AND ASSISTANTS.
LIST OF NAMES,

A list of the names of the individuals employed by Richard Roods, U. 8. deputy
surveyor, to assist in running, measnring, and marking the lines and corners de-
scribed in the foregoing field notes of the survey of the Third Standard Parallel
North, throngh 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.

Perer Loxa
Jonx Snrort
Frr Marger. ...
Wirrias Tanny.
Lewis Link

......................................................... Chainman,
........................................... Chainman.
Chainman.
Chainman.

.......................................................... Chainman.
Hexey Crav oo Moundman.
Wriiaan Svoxe. .o Moundman.

GEORGE SHARP
Avay Dunno.oooo o
James BANNER

FINAT, OATHS OF ARRISTANTS.

I herebhy certify that I assisted Richard Roods, United States deput surveyor, in
surveying all those parts or portions of the Third Standard Parallel North, through
Ranges Noe. 21 and 22 Fast of the Principal Base and Meridian in the State of Mon-
tana, which are represented in the foregoing field notes as having heen surveyed by
him and nnder his direction: and that said survey has heen in all respects, to the
best of our knowledge and belief, well and faithfully surveyved, and the corner
monuments estalilished according to the instruetions furnished by the United States
survevor general for Montana,

Inux Saort, Chainman,
Suhseribed and sworn to befare me this 27th day of Angust, 1890,

Ricrarp Roons,
U 8. Drputy Surreyor,

We hereby certify that we assisted Richard Ronds, 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 enr-
veved by him and under his direction: and that said survey has been in all respects,
to the best of our knawledge and belief, well and faithfully surveyed, and the corner
monuments established according to the instructions furniched by the United States
survevor general for Montana.

PeteR Loxa, Chainman.
Er1 Marker, Chainman.
Wrruiam TaLLy, Chainman.
Hexry Cray, Moundman.
WiLiiay Stone, Moundman.
GEoRrer SEARP, Azman.
Apay DuLy, Axman.

Jaxes Banwer, Flagman.

Subscribed and sworn to hefare me this first day of September, 1890.

[sEAL.] WrrLiam MarTIx, Notary Public,

I hereby certify that I assisted Richard Roods, United States depnty aurveyor, 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
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i i ey he corner
knowledge and belief, well and faithfully .sur\eiyed, and t
g"les:mor;gr?t; esrt)ablishgd according to the instructions furnished by the United States

rev Montana. :
surveyor general for Mon Lewis LiNg, Chainman.

Subscribed and sworn tn hefare me, this first day of September, 1890, .
tqr AL Wirnnian Mawrrrw, Nofary Dublic,

FINAL OATH OF UNITED STATES DEPUTY RURVEYOR.

i i 4 swear that in pur-
“hard Roods, United States deputy surveyor, do solemnly swear
suzli’ngcgfa; con(t),ract (or special written instructions in lieu of contract, as/the cage
may be) received from A-—— B——, United States surveyor general for Montans,
bearing date of the tenth day of July, 3889" I hqwt'g X]en,' fa%f-\uf}tli‘cl)%é afx;(rimpqr}l]léﬁ, tl);
r person, and in strict conformity wi e instruc arnis
?lzxi Ogrﬁtggogi;tgg surveyor general for Montana, the Manual of Surveying I'nstruc}
tions, and the laws of the United States, surveyed all those parts OrdPZOrtg;si Of
the Third Standard Parallel North through Ranges Nos. 21, 22, 23 and 24 st o
the Principal Base and Meridian in the State of I\gogtana, wh(;ch i{:rrg?;ecsi??ectiog{
field notes as having been surveyed by me and un ;
;}r:?i ff ‘;;?g ?:;;‘%hei solemnly swear that all the corners of said surveys have beeIn e\ﬂétn.b~
lished and perpetuated in strict accordance with the Manual of Burveying nstmc-
tions and tge special instructions of the United Statessurveyor 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. Ricrarn Roops,
U. S. Deputy Surveyor.

Subseribed by said Richard Roods and sworn tn hefore me this first day of Septem-
ber, 1890. B

A
[seaL.] U. S. Surveyor (Feneral for Monlana.

43853—08——10
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THROUGH
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6th Guide Meridian East, through Tps. 13 N., between Rs. 2} and 25 E.

o3
oo
W

tth Guide Meridian E,

3rd Standard Parallel N,

NoTe.—Preliminary oaths will be similar to the typical matter before specimen notes of third

standard parallel,

148

Chains.

Note: See note on page 134 on omitted data.

Snrvey commenced August 29, 1890, and executed with a W. & L. E. Gur-
ley light mountain transit, No. —, the horizontal limb being provided
with two opposite verniers reading to 30”7 of arc.

I begin at the Standard Corner of Township 13 North, Ranges 24 and 25
Fast, which I established Aungust 29, 1890. Latitude 45° 347.5 N., lon-
gitude 107° 24/ W,

At this corner, at 8" 54™ p. m., by my watch, which is 3™ 49" fast of local
mean time, 1 obgerve Polaris at eastern elongation in accordance with
instructions in the mannal, and mark the point in the line thus deter-
mined by a tack driven in a wooden peg et in the ground, 5,00 chs.

north of my station.
August 29, 1890,

40.00

2. 00

3.50
40. 00

80,00

August 30: At 6" 30™ a. m., I lay off the azimuth of Polaris, 1° 497.5 to the
west, and mark the Meridian thus determined by a cross on a stone
firmly set in the ground, west of the point established last night.
The magnetic bearing of the true meridian iz N. 18° 05" WV, which gives
the magnetic declination 18° 05” F.
From the standard cor. I run
North, bet. Secs. 31 and 36.
Difference between measurements of 40,00 chs., by two sete of chainmen,
iz 18 lke.; position of middle point
By 1st get, 40.09 chs.
By 2nd set, 39.91 chs.; the mean of which is
Set a limestone, 16 X 7 X 5 ins., 11 ins. in the ground, for } sec. cor,, ete.
Difference bet. measurements of 80.00 che., hy two chainmen, is 22 lks.;
position of middle point
By 1st set, 79.59 chs.
By 2nd 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. F. and W. by 6 ft. N. and S., on which I
Cut a cross ( X) at the cor. point, for cor. of secs. 25, 30, 31, and 386, ete.

North, bet. secs. 25 and 30.

Precipitous descent of 60 ft., down which I can not chain; set a flag on
line at foot of precipice; measure a base east 4 chs. to a point, from
which the flag bears N. 68° W.; which gives for the distance (hy trav-
erse table) 1.50 chs., which, added to 2.00 chs., makes

To foot of precipice, hears E. and W.; thence, descend.

Set a cedar post, 3 ft. long, 3 ins sq., with marked stone, 24 ins. in the
ground, for § sec. cor., marked } 825, on W. and 30on E. face; dig pits, ete.

Set a cedar post, 3 ft. long, 4 ins. sq., with marked stone, 24 ins. in the
ground, for cor. of secs. 19, 24, 25, and 30, marked, etc.

North, bet. secs. 19 and 24.
Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, ete.
Deposit a quart of charcoal, 12 ins. in the ground, for cor. of sees. 13,18,
19, and 24 ; dig pits, 18 X 18 X 12 ins., in each sec., 4 ft. dist.; and raise
a mound of earth, 4 ft. base, 2 ft. high, over deposit.
In SE. pit drive a stake, 2 ft. long, 2 ins. sq., 12 ing. in the
ground, marked
TI13NS18onNE,
R25ES19onS E,
S240n8 W, and
R 24 E 813 0on N W. face; with 3 notches on N. and S. edges.
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6th Guide Meridian Fast, through Tps. 13 N., between Rs. 24 and 25 E,.

Chains‘i[ North, bet. sece. 13 and 18.

40, 00 | Set a granite stone, 15 X 8 X 5 ing., 10 ins. in the ground, for } sec. cor.,
I ete.

&0, 00 [ Set a granite stone, 15 %X 8 X 6 ins., 10 ins. in the ground, for cor. of, otc.
i
| North, bet. secs. 7 and 12.

40.00 | Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins. in, etc.

80.00 | Set a cedar post, 3 ft. long, 4 ins. sq., with marked stone, 24 ing, in, efc.

i
| North, bet. sece. 1 and 6.

40.00 | Deposit a marked stone, 12 ins. in the ground, for § sec. cor., dig pits,
I 18 X 18X 12ins., N. and 8. of cor., 4 ft. dist.; and raise a mound of
| _earth, 3% ft. hase, 1} ft. high, over deposit.

‘ In 8. pit drive a cedar stake, 2 ft, long, 2 ins. sq., 12 ins. in the ground,
| marked
| 1S.1on W, and 8 on E. face.

80.00 | Ret a cedar post, 3 ft. long, 4 ins. sq., with quart of charcoal, 24 ing. in the
J ground, for aor. of Tpe, 13 and 14 N, Ra. 24 and 25 E., marked, ete.

f Angnst 30, 1890,
!

GENERAL DESCRIPTION.

Townships 13 N., Ranges 24 and 25 East, are generally rolling table-lands, produc-
ing an abundant growth of grass, and there is some good land along Ford's Creek
and ite tributaries. Abont two miles east of the corner of Tps. 13 and 14 N., Re. 24
and 25 E., is a lake some two and.a half miles long by two miles wide, lving in Tps.
13and 14 N, R. 25 E.

RicEARD Roobps,
U, 8. Depuiy Surreyor,

Aveusr 30, 1890,

Note.—Final oaths of depnty surveyor and aseistante are to he similar to typical matter following
gpecimen field notes of third standard parallel,

SPECITMEN FIELD NOTES.

No. 3.
TITLE PAGE.
[ See Plate T1.]

FIELD NOTES

OF TAERE SURVEY 0OF THE

EAST AND NORTH BOUNDARIES

Townsuipr No. 13 Norta, Rangr No. 21 Eaer
PRINCIPAT. BASE AND MERIDIAN

STATE OF MONTANA,

A8 SURVEYED RY

RICHARD ROODS,
U. 8. 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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East boundary of T. 13 N., B. 21 E.

Chains.

40. 00

R0, 00

40. 00

R0. 00

40, 00
80. 00

40.00
R0, 00

40. 00
80.00

40.00
80. 00

Survey commenced September 8,1890, and executed witha Young & Sons
light mountain traneit, No. —, with solar attachment.

Nore.—Description of instrument and tests of its condition to be noted
in manner similar to notes previously given, or with equal care and
precigion. -

Nore.—See note on page 134, on omitted data.

September 9: T begin at_the standard corner of Tps. 13 N., R, 21 and
22 E., which I established August 25, 1890.

Thence I run

North, bet. recs. 31 and 36.

Set a sandstone, 15X8%#6 ins., 10 ins. in the ground, for } sec. cor,
marked } on W. face; dig pits, 18X18X 12 ins., N. and 8. of stone, 3 ft.
dist.; and raise a mound of earth, 33 ft. base, 1} ft. high, W. of cor.

A cedar, 8 ins. diam., for cor. of secs. 25, 30, 31, and 36, I mark, etc.

North, bet. secs. 25 and 30.

Set a cedar post, 3 ft. long, 3 ins. sq., with charred stake, 24 ins. in the
ground, for % sec. cor., marked i 8. 25 on W. and 30 on E. face; dig
pits 181812 ins., N. and 8. of post, 3 ft. dist.; and raise a mound of
earth, 33 ft. base, 14 ft. high, W. of cor.

September 9: At this } sec. cor. I set off 5° 9/ N., on the decl. arc; and
at 117 577.1 1. m. t., obgerve the sun on the meridian; the resulting lat.
i 45° 36.0/ which iz about 0.2’ greater than the proper lat.

Set a cedar post, 3 ft. long, 4 ins. sq., with quart of charcoal, 24 ing, in
the ground, for cor. of secs. 19, 24, 25, and 30, marked, ete.

North, bet. secs. 19 and 24.
Set a sandstone, 15%X8X%6 ins., 10 ins, in the ground, for § sec. cor.,
marked } on W. face; dig pits, ete.
Set a cedar post, 3 ft. long, 4 ins. sq., with charred stake, 24 ins., ete.
September 9, 1890.

September 10: At 7" 56.8" a. m., T 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., ete.

Set & limestone, 20X8X4 ins., 15 ing. in the ground, for cor. of secs., ete.

North, bet. secs. 7 and 12.

Set a cedar post, 3 ft. long, 3 ins. =q., with quart of charcoal, 24 ins., ete.

Set a limestone, 1986 ins., 15 ins. in the ground, for cor. of secs. 1, 8,
7, and 12, etc.

North, bet. secs. 1 and 6.
Set a locust post, 3 ft. long, 8 ins. sq., with quart of charcoal, 24 ins., etc.
Qet & limestone, 15X 8X 7 ins., 10 ins. in the ground, for cor. of Tps. 13

and 14 N, ete.
September 10, 1890.




INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 155

Boundaries of T. 13 N., B. 21 E.

Latitudes, departures, and cloging errors.

| Latitudes, Departures.
Line designated. Triebearing.| Distance, »AN. s = vy
Chs, Cha, Cha. Chs. Chs,

3rd Standard Parallel N
65th G. Meridian E ........
N.bdy.T.13N.,R.21 E..
E.bdy.T.13N,,R.21 E..
Convergency .........

Totals. ..

033 003 O 5 T8 -1 O R R

154 INSTRUCTIONS ¥OR SURVEY OF PUBLIC LANDS.
DNorth boundary of T. 13 N., B. 21 E,
Chains. | September 11: At 7" 56.4™ 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 Tp. 13 N., R. 21 E., setting
temp. % eec. 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, Re. 20 and 21 E., which is a limestone, 5X8%6 ins. above
%round, marked and witnessed as described by the surveyor general.
he falling answers to a correction of 0° 03/, or 7 lks. 8. per mile,
counting from the NE. cor. of the Tp.; therefore I run
N. 89°57/E., bet. gecs. 6 and 31, marking and blazing true line.
39.25 | Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, etc,
79.25 | Set a limestone, 20 X84 ins., 15 ins. in the ground, for cor. of secs. 5, 6,
31, and 32, etc.
September 11, 1890,
September 12: At —" —ma m,, L m. t., I set off 45° 40’ on the lat. arc;
4° 02/ N, on the dect. arc; and determine a true meridian with the
solar, at the cor. of secs. 5, 8, 31, and 32,
‘Thence I run
N. 89° 57/ E., bet. secs 5 and 32. .
40.00 | Set a juniper post, 3 ft. long, 3 ins. sq., with quart of charcoal, 24 ing. in
the ground, for } sec. cor., marked } 8. 32, on N. and 5 on S, face, ete.
80.00 | Deposit a quart of charcoal, 12 ins. in the ground, for cor. of secs, 4, 5,32,
and 33; dig pits, 18X 18X 12 ins., in each sec., 4 ft. dist., etc.
September 12: At this cor., I set off 3° 53/ N., on the decl. arc; and, at
11 56.1=, 1. m. t., observe the sun on the meridian; the rgsulting lat.
is 45° 40/, which is within 1’ of the proper lat. ‘
September 12, 1890,
N. 89° 57/ E., bet. gecs. 4 and 33.
40.00 | Set a limestone, 15X8&x5 ing., 10 ins. in ground, for } sec. cor., ete:
80.00 | An oak, 14 ins. diam., for cor. of secs. 3, 4, 33, and 34, I mark, etc.
September 13: At —? —m 1. m. t., I set off 45° 40/ on the lat. are; —° —/
N., on the decl. arc; and determine a trne meridian with the solar at
the cor. of secs. 3, 4, 33, and 34,
Thence T run
N. 89° 57/ E., bet. gecs. 3 and 34.
40.00 | An oak, 18 ins. diam., for } sec. cor., I mark } 8. 34, on N. and 3 on S.
side, ete. N
80.00 | Set a limestone, 228X 7 ins., 17 ins. in the ground, for cor., ete.
N. 89° 57/ E.| bet. secs. 2 and 35. ;
40.00 | Set a locust post, 3 ft. Iong, 3 in. 8q., with marked stone, 24 ins., ete.
80.00 | Set a limestone, 15X8x 6 ing.; 10 ins. in the ground, for cor. of secs., ete.
September 13: At this cor., I set off —° —/ N. on the decl. arc; and at
—" ™1 m t., observe the sun on the meridian; the resulting lat. is
45° 39, which ia within 1/ of the proper lat.
N. 89° 57/ E., bet. secs. 1 and 36.
40.00 | Set a limestone, 181812 ins., 12 ins. in the ground, for } sec. cor., ete,
80.00 | Intersect the cor. of Tps. 13 and 14 N., Rs, 21 and 22 F.

Land, level.
Soil, sandy loam; 1st rate.
No timber.
September 13, 1890.

NoTE: The convergency will always be entered in the eolumn containing the departure of the
north boundary.

(General Description.

ipi i in t Iting in the inte-

his township is rough and mountainous in the southern part, rolling if e inte-
rig- ;Snd nearl)?level i% the north and east, while prairie land is found in the vicinity
of the southwest corner. The township is well watered, and well timbered ~m,ﬂ?(t
interior; and the soil along the south fork of Spring Creek and its tributaries is very

A > SO \ vided.
fertile. The township should be subdivide Rucrann Roops,

U. 8. Deputy Surveyor.
September 13, 1890.

FINAL OATHS OF DEPUTY SURVEYOR AND ASSISTANTS.

(Similar to oaths in foregoing typical field notes. )
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Srecimen Fieup Notes.—No. 4.

Resurvey of the F. bdy. of T. 25 N., B. 2 W. Willamette Meridian.

INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 157

Resurvey of the E. bdy. of T. 85 N., B. 2 W., Willamette Meridian.

Chains,

40, 00

8000

10,00

30.00

10.00

80.00

(Nore.—Field 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
snbdivisional field notes. See page 69. The notes will also be indexed.

In case the deputy does not know from recent observations that his in-
strument is in adjustment, he will make the observations preseribed
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 fhe instrament employed for this
resurvey.)

See note on page 134 on omitted data.

Preliminary to commencing the subdivision of this township, I run
north on a blank line, on the east houndary of sec. 36; at 40.00 chs.
I find the } sec. cor., N, 80° E., 30 ke, 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, find no part of the E. hdy. in alinement, and that many of
the corners are nearly ohliterated. "At 5 miles 79.83 chs., intersect E.
and W. line, 42 1ks. E. of the cor. of Tps. 25 and 26 N., Rs. 1 and 2 W,
and as these townships have not been subdivided, I resurvey the range
line between them, as fnllows:

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 X8 x5 ins., 12 ins. in the ground, for standard cor., ete.

Thence T run

N. 0% 37 W., bet. secs. 31 and 36.

Set a sandstone, 208X 4 ins. 15 ins. in the ground, for } sec. cor., etc.

From this point, the old } sec. cor., which isa decayed stake, with marks
almost obliterated, bears N. 80° E., 33 1ks. dist.” I destroy this stake
and the marks on the stump of a beech tree, described as a hearing tree
in the field notes of the original survey. No trace can be found of a
poplar, described as a hearing tree.

Set a cedar post, 3 ft. long, 4 ins. sq., with marked stone, 24 ins., etc.

From this cor. the old cor., a decayed post, hears E. 65 Iks. I destroy all
traces of the old cor,

N. 0% 37 W, bet. sees. 25 and 30.

Set a locust post, 3 ft. long, 3 ins. 8q., with quart of charcoal, 24 ins. in
the ground, for } =ec. cor. marked } 8. 25 on' W. and 30 on E. face, etc.

All indications of the old cor. have disappeared.

Set a granite stone, 15X8X 7 ins., 10 ins. in the ground, for cor., etc.

From thig point, the old sec. cor., a post, bears N, 50° E., 41 lks. dist,
I destroy the cor.

N. 0° 3/ W, bet. secs. 19 and 24.

Set an oak post, 3 ft, long, 3 ins. gq., with charred stake, 24 ins,, etc.

From this point, the old } sec, cor., a decayed post, bears N, 513° E., 47
lks. dist. I destroy this post, and marks on old bearing trees.

Set a limestone, 18 X8x5 ins., 12 ins, in the ground, etc,

After diligent search no signs of the old cor. are found.

Chains.
40,00

80,00

N. 0° 3/ W., bet. secs. 13 and 18. ]

Set a cedar post, 3 ft. long, 3 ing. sq., with quart of charcoal, 24 ins., ete.

1 can find no traces of old cor. post, hut find slight traceg of pite N.&6° E,
46 1ka, dist., which T destroy.
Tntersect evident remains of old sec. cor., and =nt a limestone, 2284
ine.,, 17 ing. in the ground, for cor., ete. o )
The old cor. which was & post, has digappeared, but indistinct remains
of the pits, nearly in their proper places, still remain. The new pits
gufficiently obliterate the old ones. .

April 12, 1842: 1 ret off 9° 87 N., on the decl. are; nnd. at ahont 1 min.
before 12 M. 1. m. t., observe the sun on the meridian; the resnlting
lat., is 47° 357 N.

40. 00

80, 00

N. 0° 3 W, bet. secs. 7 and 12, .

Set a cedar post, 3 {t. long, 3 ins. sq., with charred stake, 24 ins., ete.

After diligent search I failed to find any trace of the old corner.

Set a limestone, 20X 8X5 ins., with marked stone, 24 ins,, ete.

The old cor. which was a post, has heen entirely destroyed hy fire; no
gigns of pits,

April 12, 1892: At 4 p.m, L m. &, T set. off 47° 36’ on the lat, arce;
-9 —/ on the decl. arc; and determine the meridian at the cor. of
gecs. 1, 6, 7, and 12.

Thence I run

N. 0° 3/ W, bet. aecs. 1 and 6. .

Set a locust post, 3 ft. lon%, 3 ins. 8q., with quart of chareoal, 24 ins., ete.

After diligent search no old 1 sec. cor. are found. 3 o

Intersect the old cor. of Tps. 25 and 26 N., Re. 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, 2 ft. long, 4 ins. sq.,

te,
o April 12, 18982,

40.00
79. 61

40.00

79.95

29,974

Note: As a specimen of restoration of a missing corner on a township
boundary by a subdividing deputy, the following field notes aregiven:

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 is not found, after careful search.

I find the } sec. cor. bet. sees. 13 and 18, which is a locust post, 1 ft. high,
3 ins. sq., marked and witnessed as described by the surveyar general.

Thence I run

North, on a random line bet. secs. 13 and 18.

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. of cor., but am unable to find any traces
of post, pits, or mound. Thence, N. 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, 5X10X4 ins. above ground, marked and wit-
nessed ag described by the surveyor general.

Thence I run

S.0° 2 E., on a true line bet. secs. 7 and 12.

Over rolling land.

Reéstablished the cor. as follows: . o

Set a cedar post, 3 {t. long, 4 ins. 8q., with marked stone, 24 ins. in the
gronnd, for cor. of secs. 7, 12, 13, and 18, marked

T2 NS8S7on N E,
R2WS lfivon Sé‘f.,
3on ., an
%1; €V SSlQ on NW. face; with 2 notches on N. and 4 notches
on 8. edge; 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.
April 18, 1892,
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Subdivision of T. 15 N., R. 20 E.

Chaine, | Survéy

Note: See note on page 134, regarding omitted data.
commenced August 4, 1893, and executed with a2 Young & Sons
light mountain transit, No, -—, with golar attachment. The horizontal
limh is provided with two double verniers placed opposite to each nther,
reading to single minutes of arc, which 18 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 eorrect, and was approved by the surveyor general for Montana,
Augnst 1, 1893
T 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 ohservations made during a. m. and
. m. hours, with a meridian determined by ohservations on Polaris,
I proceed as follows: + ’
At the cor..of Tps. 14 and 15 N., Ra. 20 and 21 E.; latitude 45° 45’ N.,
longitude 107° 54’ W.; I set off 45° 45" N., on the lat, are; 17° 1V N,
on the decl. arc; and, at 4" 6™ p. m., 1. m. t., determine with the eolar a
meridian and mark a point therenf, on a stone firmly set in the ground,
5 cha. N. of the eor.
At10"24™ p.m. by my watch, which is 3" 43' slow of 1. m. t., I observe
Polaris at eastern elongation, in accordance with Manual of Instruc-
tions, and mark a point in the line thus determined, on a peg driven

in the ground, 5 che. N. of my station.
August 4, 1893.

Angust 5: At 6a. m., | m. t., Ilay off the azimuth of Polaris, 1° 487 to
the west, and mark the meridian thus determined, by cutting a small
groove in the stone set. August 4, on which the meridian falls 0.4 ins.
east of the mark determined by the solar.

At 8% 67 a. m., L'm. t., I set off 45° 4%, on the lat. arc; 16° 50/ N. on
the decl, arc; and mark a point in the meridian _determined with the
snlar, hy a crogs on the stone already set 5 chs. N. of my station; this
mark falls 0.3 iris. east of the meridian established by the Polaris
ohservation.®

The solar apparatus, by p. m. and a. m. observations, defines positions
for meridians, respectively about 0’ 21”7 west and 07 167 east ° of the
meridian established by the Polaris observations, therefore, I conclude
that the adjustments of the instrument are satisfactory.

The magnetic bearing of the true meridian, at 8" 30™ &. m., is N. 18° 157
W.; the angle thus determined gives the mag. decl. 18° 15 E.

From the Tp. cor. already described, 1 retrace
North, on the 5th Guide Meridian and E. bdy. of sec. 36; and at 40.01
che. 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. T run N. 89° 57/ W.on the 8. bdy. of sec. 36; at 39.90
che., fall 4 1k. N. of the } sec. cor.; and at 80.01 chs. fall 1 1k. 8. of the
cor. of secs. 1, 2, 35, and 26, on S bdy. of the Tp.; consequently the
8. bdy. of sec. 36 bears N. 897 57/ W.
Therefore the bearings are as stated hy the surveyor general, and my
chaining practically agrees with the field notes of the original survey.

«The instrument will not necessarily be in adjustment at the beginning of the survey because it
was found correct when approved by the surveyor eneral. The deputy should clearly understand
that he is required to know from personal tests an observations that his instrument is in_ndjust-
ment when he commences work and at all.other times when he employs said instrument to determine
directions and run lines.

b The ohservations here recorded bave a twofold object; firat, to determine the meridian; second,
to test the eolar apparatus thereon, When a transit is employed, meridians determined by Polaris
observations will be regarded as reference or directing lines of the survey; and from them all other
directions and bearings will be initiated by angular measurements on the horizontal limb of the
instrument.

+To determine these small angles in seconds of are, divide the fallings expressed in inches by 0.019,

(See footnote, page M1)
4385308 —11
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Subdivision of T. 15 N., R. 20 E.

4. 50
20.00

29. 30
30. 00
39, 50

40,00

40,50

Chains,

T commence at the cor. of secs, 1, 2, 35, and 36, on the & bhdy. of the Tp..
which is a sandstone, 8X8X5 ins. ahove ground, firmly set, and
marked and witnessed as described hy the surveyar general

Thence I run

N. 0°01”W., bet. secs. 35 and 36,

Over level hottom land.

Wire fence, bears E, and W,

Enter scattering cottonwood timber, hears E. and W. F.G. Alexander's
house bears N. 28° W,

Leave gcattering cottonwoods, bearing E. and, W.; enter road, bears N,

SE. cor. of F. G. Alexander's field; thence along west side of road.

To crossroads, bears E. to Mound City; N. to Lake City. F. G. Alexan-
der's house bears 8. 40° W, The '} gec. cor. point will fall in road;
therefore

Set a cedar post, 3 ft. long, 3 ins. &q., with quart of charcoal, 24 ins. in the
ground, for witness cor. to } sec. cor., marked W ¢ } 8 350n W, and 38
on E. face; dig pits, 18X 18X 12ins. N. and . of post, 3 ft. dist.; and
raise a mound of earth, 33 ft. hage, 14 ft. high, W. of cor.

Point for } sec. cor. in rnad.

Depogit a marked stone, 24 ins. in the ground, for } sec. cor,

The SE. cor. of Pat. Curran’s field hears W., 5 ks dist.

Set a limestone, 158 X6 ins., 10 ins. in the ground, for witness cor. tn
} sec. cor,, marked W C} S on W. face; dig pits, 181812 ins. N.
and 8. of stone, 3 ft. dist.; and raise a mound of earth, 3% ft. hase, 1}
ft. high, W, of cor.

Thence along E. side of field.

NE. eor. of Pat. Curran’'s field, hears W, 4 Tke. dist,

Leave road; which turns to N. 70° W, leads to ferry on Yellowstone
River; thence tn Lake City.

Enter dense cottonwood and willow nndergrowth, hears N. 54° E. and &
54° W,

Leave nnrergrowth, enter scattering timber, bears N, 60° E. and & 0°W,

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

T15NS250n NE.,

R 20 E S 36 0n SE.,

835 on SW,, and

S8 268°on NW, face; with 1 notch on & and E. edges; from which

An ash, 13 ins. diam., hears N. 22° E., 28 ks, dist., marked T 15
NR20ES25BT.

A sycamore, 238 ing. diam., bears 8, 713° E., 37 Iks. dist., marked T
ISNR20ES38BT.

A walnut, 17 ine. diam., hears &, 64° W., 41 Tks. dist., marked T
15NR20ES35BT.

A cottonwond, 18 ins. diam., bears N. 213° W, 36 lks. ddist.,
marked TISNR2OES2 R T.

Last 20.00 che. of this mile subject to overflow, 2 to 4 ft, deep.

Land, level hottom.

Soil, alluvial; 1strate. No stones were ohtainable.

Timber, scattering cottonwood, syramore, ash, and walnnut; undergrowth,
cottonwoed and willow. ’

Dense undergrowth, 15.00 chs.

40. 00
7996 .

8. 89° 577 E., on arandom line bet. geca. 25 and 28.

Set temp. } sec. cor.

Intersect E. bdy. of Tp. 3 Iks. 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.
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Chains.
13.00
18. 60
20. 50

32.50
30.908

48. 50
76. 00
79. 96

26. 00

32.12
40. 00

49, 48

Heavily timbered land, 41.50 chs.

Thence I run

N. 89° 56/ W, on & true line het. secs. 25 and 36.

Over level bottom land, througg ﬂcat(;e;ng timber.

-attering timber, bears N. and S.

éﬁzsys(greek, ng 1ks. wide; clear water, 1 ft. deep; gentle current, sandy

hottom; course N.

Enter heavy timber, bears N, and 8,

Leave heavy timber, bears NW. and SE. s

Deposit a quart of charcoal, 12 ins. in the ground, for } sec. cor.; di
pits, 181812 ins., E. and W. of cor., 4 ft. dist.; and raise a moun
of ezarth, 33 ft. base, 14 ft. high, over deposit. In E. pit drivea ceda;r
stake 2 ft. long, 2 ins. 8q., 12 ins. in the ground, marked } 8 25 on N.
and 36 on S. fa}f:. b < s

Enter heavy timber, bears N. and 8. . .

{gai:, heeav)y,', enter ;cattering timbher, hears N, 25° E. and 8, 25° W,

The cor. of secs. 25, 26, 35, and 36.

Land nearly level; mostly subject tn overflow 2 to 5 ft. deep.

N.0° IV W,, bet. secs. 25 and 26. ) )

Over level bottom land, through scattering timber.
ight k of Yellowstone River. i )

gg%i lr};(:?qt post, 3 ft. long, 4 ins. 8q., 24 ing, in the ground, for meander

" éor. of fracl. secs. 25 and 26, marked

M Con N,

T15NonS,

R20ES 25 on E.f, and Lich

S 26 on W, face; from whic )

gA2('.0;?;(;'1\vor)d, 12 ins. diam., bears S, 183° E., 16 lks. dist., marked
ENR2ES2MCBT. 3 )

A zv%‘.:rgnre, 31 ins. diam., bears 8 743° W. 25 lks. dist., marked

TlSNRzoEszfaMfc(}iaT.

"Enter shallow channel, 1 to 2 ft. deep. ) 5

ngggsq:}?a]?:w(‘channel, #4 1ka, wide, to sand bar parallel to river hank;
hence gand bar. . ) .

Tot?'fgy;xcs??;n;{ of main channel, course E.; point for triangulation.

i - sec. . falls in river. .

?Onlrégttng:réi;i,c t}cu(érdist. across, I set a flag on line, on left hank; then
measure a base, N. 89° 59 E., 20.00 chs. to a point, from which thg,
flag bears N. 49% 06/ W.: from the flag the E. end of base hears 8. 49
8’ Ti.: therefore, the dist. is tan. 40° 55" X base, or 0.867X20.0Q=17,3‘4
chs.',making the whole distance from meander cor., 0.64-+6.12+
17.84=24.10 chs., which added to 25.36, makes

To left hank of Yellowstone River; bank, 12 ft. high. feacl

Deposit a marked stone, 12 ins. in the ground for meander cor. of fracl.

" secs. 25 and 26, dig a pit, 36X 3612 ins., 3 ft. Nt of cor. and raise a
‘ f earth, 4 ft. base, 2 ft. high, over deposit. ‘
Inrréggrg;tr:h?gg a cedar stake, 2 ft. long, 2 ins. sq., 12 ing, in the ground,
marked
M Con &,
T13Non N,
R20ES 2 on W, and
& 25 on E. face.
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Chains,

52. 60
53. 60

55. 70
62. 80
80. 00

Thence over level bottom la
enc er le nd. S v ithi
limits suitable for bearing trees. ome emall cottonwonds, none within
’II‘f;;\'efhot.tom, begin ascent, hears E., and W
of ascent 4 i 0 i
i and edge of sandy plain, 40 ft. above river, bears E,
Wire fence, hears E. and W.
getlegrap; line, bears E. and W.
Set a cedar post, 3 {t. long, 4 ins i ins. i
grmmd._fnr cor. of =ecs. %’.’%, 2’2,‘:.2;’]‘:;;:1"“2};3 mr:;]:fdlﬂfﬂne, #4ins.in the
T 15N S 24 on NE, ' " “
R 20 ES25onSE.,
g 26 on SW., and
8.23 on NW. face; with 2 nntch
3 on . face; h intches on 8. and 1 notch ) ;
?r:gnmis(')fgaxt?i}f? ins. in each sec. 53 it d?sg; ;rr‘aldh;a?ife;;
gand level. rth, 4 ft. base, 2 ft. high, W. of cor. )
Soil, alluvial and sandy; 1st and 2nd
Elmbefr,r)mttonwood mz(% svcamorem rete:
ugust 5: At this cor. T set off 16°47/ N, o
s cor. T set N., on the decl, arc: m
L‘rm:. t., Ohs,er\e the sun on the meridian; the resfxlt?r:( ,]:;}d, ?:f"lf’ghﬁ )
within 17 of the proper lat. piaL AT
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S. 89° 56" E., on a random i p
Sot fomon § q’eo oty m line bet. secs. 24 and 25.
Tn]t:::gzdlﬂﬂ:ggﬁo;g];(z ]_k.q‘ N} of cor, of secs. 19, 24, 25, and 30, which
s a sandstone, 5 ¢ ing. X A witne ;
descrihed by the snrvevn?:zei;:;f gronnd, marked and witnessed as
%;henm I run o
. BA9 557 W, on a true line het. s ¢
PARCAEN ine hef. eecs, 24 and 25,

Fletcher’s Station hears 8. 84° W',

Set a cedar post, 3 ft. lon i i

3 at, 3 ft. g, 3 ins. sq., with marked 243 i
Iggn;(]?g;n]‘o* sec. %‘:’r,, 1‘;?‘rkod 1< 24 on N, am?%g(iing f;i;njll‘ﬁznptif
2ins., E.and W 3 iat.; ai e B .
31 b 13 R mfrt-. dist.; and raise a monnd of earth,
g}]efchér’ﬂ Station bears & 7° E
Short Creek, 3 Tke. wide, alk i w i 3
The von ol o 53 241,,% a?]lr}i ggtpr, R ing. deep, course & 20° F,
Land Jevel. ' .
.Q'ml sandy; Ard rate.
No timber.

N. 0% VW bet, secs. 23 and 24,

*
* * * *

Q o Re/ T 3
8. 88°% K47 E., on a random line, het. sees. 13 and 24

*
* * * *

N.0° 17 W, bet. geecs. 13 and 14,

* * % * *

Chains.
40. 00
80.03

31. 49

67.07 |

76. 00
R0, 03

11.00

3K, 60

40.00
44.32

| Thence across the rancho on a blank line.

S, 89° 557 T, on a random line, bet. secs. 12 and 13,

Point for 1 sec. cor. falls in Rancho San Blas.

Intersect E. bdy. of Tp. 7 tks. N. of the cor. of secs, 7, 12, 13, and 18,
which is a sandstone 5X6x6 ins. above ground, marked and witnessed
ag deseribed by the surveyor general.

Thence I run

N. 89° 52/ W, on a true line bet. gecs. 12 and 13.

Over level land.

Intersect E. hdy. of Rancho San Blas, at a point from which the 5-mile
post on the rancho bdy. bears & 33° E. 7.00 chs, dist.

Qot a limestone, 15X 8X5 ins., 10 ins. in the ronnd, for closing cor. of
tracl. secs. 12 and 13, marked C Con E. an(% S Bon W, and 4 grooves
on 8. face; dig pit crosswise on eachline, 3024 x12 ins., N. 33° W, 3it.,
and 24%18% 12ins., E. of stone, 7 ft. dist.; and raiee a monnd of earth 4
ft. base, 5 ft. high, E. of cor.

Intersect W. bdy. of Rancho San Blas at a point, from which the 34-mile
post on the rancho bdy., bears N, 194° W, 12.20 chs. dist.

Qot a granite stone, 15X 7 X6 ins., 10 ine. in the ground, for closing cor. of

fracl. sece. 12 and 13, marked § B on E., with 4 grooves on 8. and C C

on W. face; 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.

the rancho. Thence over rongh stony ground.

Begin descent of rocky slope, bears N. and 8,

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 che. of blank line.

Mountainous land, 12.96 chs.

on E. hdy. of

Aungust 5: At 4" 35" p. m., 1. m. t., I set off 45° 49/ on the lat. are; 16°
4%/ N., on the dJecl. are; and determine a meridian with the golar at
the corner of secs. 11, 12, 13, and 14

Thence I run

N.0° 17 W., bet. secs. 11 and 12.

Ascend over rough stony ground sloping W.

Top of ascent, hears about N, 50° W., and & 50° E.

Thence over level land.

Intersect W. hdy. of Rancho San Blasat a point from which the NW.
cor. of the rancho hears N. 193° W, 7.40 chs. dist, and

Qet a cedar post, 3 ft. long, 4 ine. sq., with marked stone, 24 ine. in the
ground, for closing cor. of fracl. secs. 11 and 12, marked

SBonE,

COTI5NR20Eon§, and

211 on W. face; dig pits, crosswise on each line, 302412 ins., N.
193° W, 3 ft., and 24% 1812 ins., 8. of stone, 7 ft. dist.; and
raise a monnd of earth, 4 ft. base, 2 ft. high, 8. of cor.

Thence, across the rancho on a blank line.

The point for } sec. falls in the rancho.

Intersect N. bdy. of Rancho San Blas at a point from which the NW.
cor. of the rancho bears 8. 73° W., 2.58 chs. dist.

Set a juniper post 3 ft. long, 4 ins. sq., with a quart of charcoal, 24 ins. in

the ground, for closing cor. of fracl, secs. 11 and 12. marked
CCTI5NR20Eon N,

$Bon8, and '
€11 on W. face; dig pits, crosswise on each line, 30X24X12 ins.,

S, 78° W., 3 ft., and 24X 18X12 ins., N, of stone, 7 ft. dist., and
raise & mound of earth, 4 ft. base, 2 ft. high, N. of cor.
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Chains. | Leave rancho, enter public land; thence, over rolling ground.

59.50 | Branch, 6 lks. wide, course SE. '

80.00 | Deposit a marked stone 12 ins. in the ground, for eor. of secs. 1, 2, 11,
and 12, dig pits, 18¢18% 12 ins., in each gec., 4 ft. dist. and raise a
mound of earth, 4 ft. base, 2 ft. high, over deposit. In SE. pit drive
a cedar stake 2 ft. long, 2 ins. sq., 12 ins. in the ground, marked

T15N810on NE,
R 20 ES120on8FE.,
S 11 on SW., and .
S 2 on NW. face; with 5 notches on S, an 1 notch on E, edge.
Land, mountainous and level. i
| Seil stony, clay and loam; 3rd and 4th rate.
! No timber.
Across Rancho San Blas, 7.72 cha. of hlank line.

Mountainons land, 11.00 cha.

8. 89° 527 E., an a random line het. secs, 1 and 12,

H ¥ * ¥ * *

N.0° 17 W, on arandem line het. secs. 1 and 2.

40. 00 | Set temp.-} gec. cor.

79.77 | Intersect N. hdy. of Tp. at cor. of sees. 1, 2, 35, and 36, which is a lime-
stone, 8X6X5 ing., above ground, marked and witnessed as deseribed
by the survevor general. .

Thence I run

S. 0° 17 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,
181812 ins. N. and 8. of cor., 4 ft. dist.; and raise a mound of
earth, 3} ft. base, 1} ft. high, over deposit.

In 8. pit drive a cedar stake, 2 ft. long, 2 ins. sq., 12 ins. in the ground
marked } 8. 2. on W, ahd 1 on E. face. i

79.77 | The cor. of secs. 1, 2, 11, and 12.

Land, rolling.

Soil, clay and lnam; 3rd and 4th rate.

No timber.

Ang. 5, 1803,

From the cor. of secs. 2, 3, 34, and 35, on . hdy. of the Tp., which is a
locust post, 4 ins. sq., 12 ins. high, marked and witnessed as degerihed
by the surveyor general, I run

N. g" 2/ W, bet. secq, 34 and 35,

* * * * *

S. 83° 57/ E. on a random line bet. secs. 26 and 35.

40. 00 | Set temp. } =ec. cor. )

48.13 | To left bank of Yellowstone River, set temp. meander cor.

To determine the dist. across®, Iset a flag on line on right hank of the
river; then measure a base line S. 22° 58 E. 15.00 chs. to a point,
whence the flag bears N, 41° 47 E. From the flag the 8. end of the
base hears 8. 41° 47 W.; by separate measurement of each angle
they are found respectively 66° 59/, 64° 48/, and 48° 16’; their sum

*The triangulation will always be made on the random line when & random line {s run, See page
68, and Plate I, fig. 4.

Chaina.

66. 32
R0, 08

13.74

31.93

37.80
40.03

R0. 06

being 180° 03, or 3 too great. I diminish each angle by one-third of
the excess and compnute the distance across the river, as follows:

gin 64° 47/ 0.905X15 .19 che.: als
ﬁwx bage, or 05 =1R.19 chs.; 0,

48,13-+18.19 makes -, dor co
i k of river; set temp. meander cor.
rlrr?t;gg;t‘;lr‘an?l ;.\line, 3 Tks. \E of cor. of gees, 23, 26, 35, and 36; thence
I run
N. 89‘° 58 W., on a true line bet. secs. 26 anr_l 35.
Over lever bottom land, through scattering timber.
To right bank of Yellowstone River. .
Set a limestone, 19X 75 ins., 15 ing. in the ground, for meander om0
“fracl. gece. 26 and 35, marked M Con W. face, with 1 groove on 8. face;
vhich )
fmmf’x“:;‘c(;;more, 19 ins, diam., bears N, 494° E., 26 Tke, dist., marked T
I5NR20ES26MCBT. X )
A cottonwood, 13 ins. diam., bears &, 383° E., 21 1ks, disat., marked
TISNR?OES?»E)%_CBT.
k of Yellowstone River. }
inslx?:;r::g?e, {)3 ing diam., for meander cor. of fracl. secs. 26 and 35, T wark
" MConkE,
T15Non W, “ .
20 ES 35 0n &, anc . i
§26 on N. side; dig a pit, 368612 inz, 8 ft. W. of tree, and
raise a mound of earth, 4 ft. bage&%ﬂ. high, W. of cor.
ttering timber, bears NW, and 8E. . )
éf?;ec:flaar ;:osg 3 ft. 10'{,1g, 3 ins. sq., with marked stone, 24 ins. in the
) ’ground for } sec. cor. marked } § 26 on N, and 35 on 8. face; dig pits,
18><18>,<12 ing., E. and W. of post, 3 ft. dist.; and raise a mound of
earth, 3} ft. base, 1} 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.

N. 0° 27 W, het. secs. 26 and 27,

* X

1 3 a0
& &0 587 1., on a random line het, secs. 23 and 26,
* * * * ¥
N, 0° 27\, bet, secs. 22 and 23,
* * ¥* * *

8, 89° 56’ F., on a random line bet. secs. 14 and 23,

* * * * ¥*
N. 0° 27 W., het, secs. 14 and 15,
# * 3* * *
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Chains.

28. 00
30. 50
40. 00

42. 00

43. 50
48. 50

53. 00
60, 00

80. 00

8. R9° 53/ E., on a random line bet. secs. 11 and 14.

* M % . .
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N. 0° 2 W., bet. secs. 10and 11,

Over gradually ascending ground.

Ravine, 18 ft. deep, course 8. 30° E.

getgm agcent over stony ground, bears E. and W,

Set a granite stone, 16 X686 ins., 11 ins. in the ground, for } sec. cor
m'arkedy& on W, facp; gmd raige a mound of stone, 2 f. hasé,' 13 it
high, W. of cor.  Pits impracticable. i

This } sec. cor. sfand.s on S, slope of ridge, 50 ft. above the sec. cor.

Top of sharp rocky ridge, 20 ft. above the 1 sec. cor., hears N. 75° E. and
8. 75° W, ' ' '

]I?egin descent,
oot of descent, 25 ft. below top of rid 1 E V.; the
racond Bl B Slano n o p ge, bears E. and W.; thence,

Enter heavy oak and pine timber, hears 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, T mark

T15N8120on NE,,

R 20 ES11on8E,

8§10 on 8W, and

8 3 on NW. side, with 5 notches on & and 2 notches on T

R side; from which : '
n oak, 12 ins. diam., bears N. 22° E., 17 1k i 5

ANRQOESQBT. , 17 Tks. dist., marked T 15
pine, 14 ine. diam., bears & 653° E., 21 lks. dis : 5

N Bnstans, fiam: 54 . s dist., marked T 15
pine, 15 ins. diam., bears 8 413° W, 27 ke dis 5
B0 . diane. 4 , 27 lka, dist., marked T 15

An oak, 14 ins. diam., bears N. 48}° W, 23 1k i rk

. LR liam,, 1 L2 s dist., marked T

This cor. stands on a SE. spur of the Little Snowy Mountaing, 560 1t

above cor. of secs. 10, 11, 14, and 15, ’ , '

Land, mountainous.

S(;nl, stony; 4th rate.

Timber, oak and pine,

Mountainous or heavily timbered land, 58.50 chs.

40. 00
80,17

19.00
19.90
26. 00
40,08}

S. 89° 49’ E., on a random line het. seca. 2 and 11,
Set temp. 1 sec. cor.
Intersect N. and 8, line, 23 1ks, 8. of the cor. nf secs, 1, 2, 11, and 12
Thence I run T a
N. 89° 59/ W, on a true line bet. sece. 2 and 11.
Qver rolling land.
Enter heavy oak timber, hears N, 10° E. and & 10° W
Branch, 4 Iks. wide, course 8. 60° E.
Begin ascent of mountain spur, bears about & 207 W,
gop of spur, 80 ft. above sec. cor.
Set a cedar post, 3 ft. long, 3 ins. ¢q., 24 ins in 1
, . z, 8. eq., 2 a ground, for } sec. cor.,
marked 1 8, 2 on N.and 11 on & face; from which '
AT;ZOE'LIE(’ 11 ins. diam., bears 8. 543° F. 24 1ks. dist., marked } & 11
A }};inTe, 13 ins. diam., hears N. 3617 E., 18 Tka. dist., marked } & 2

Chains.

57.00
61.00

71.00
80,17

5.00
30. 00

40. 15
45.00
54. 00
80.15

45, 50
60. 00
80, 00

Thence along south side of spur.

Leave heavy oak timber, bears N. and S.; descend abruptly.

Bottom of ravine, 40 ft. deep, course 8. 60° E.; ascend very steep rocky
glope.

Enter heavy pine timber, bears NE. and 8W.

The cor. of gecs. 2, 3, 10, and 11.

Land, mountainous.

Soil, sand and gravel; 4th rate.

Timber, oak and pine.

Mountainous or heavily timbered land, 61.00 chs.

N.0° 27 W.. on a random line bet. secs. 2 and 3.

Set temp. § =ec. cor.

Intersect N. bdy. of the Tp. 5 lks. W. of the cor. of secs. 2, 3, 34, and 35,
which is & granite stone, 5X8x5 ins. above ground, marked and wit-
nessed as described by the surveyor general.

Angust 7: At5" 00™ p.om., Lom. t, 1 get off 16° 117 N., on the decl. arc;
45° 507, on the lat. arc; and determine a meridian with the solar, at
the cor. of secs, 2, 3, 34, 35.

Thence I run

South on a true line bet. secs. 2 and 3.

Over rolling ground on the summit of the southern and of the Little Snowy
Mountains, 1,200 ft. high.

Begin descent of eastern slope of mountain.

Head of ravine, 200 ft. below see. cor., course 8. 80° F.; thence over
broken ground.

Qet a lavastone, 17X8X5 ins., 12ins. in the ground, for } sec. cor. marked
} on W. face; and raise a mound of stone, 2 ft. base, 13 ft. high, W. of
cor. Pits impracticable.

Enter heavy pine timber, bears E. and W.; descend rapidly.

Head of ravine 170 feet below } sec. cor., course SE.; thence ascend over
rough stony ridges.

The cor. of geca. 2, 3, 10, and 11,

Land, mountainous,

Soil, rocky; 4th rate.

Timber, pine and oak.

Mountainons or heavily timbered land, 80.15 chs.

Angust 7, 1893

From the cor. of secs. 3, 4, 33 and 34, on 8 bdy. of the Tp., which isa
cedar post, 4 ins. sq., 12 ins. high, marked and witnessed as deseribed
by the surveyor general, 1 run

N. 0° 3/ W, bet. secs. 33 and 34.

Over level Jand.

Creek 14 lks. wide, good water, course 8. 65° E.

Qet a cedar post, 3 ft. long, 3 ins. 8q., with quart of charcoal, 24 ins. in the
round, for } sec. cor. marked } 8 33 on W. and 34 on E. face; dig pits,
8% 1812 ins., N.and S. of post, 3 ft. dist., and raige a mound of earth,

3} ft. base, 1} ft. high, W. of cor.

Branch 8 lks. wide, pure water, course N. 60° E.; enter meadow land.

1eave meadow land, bears E. and W

Deposit a quart of chareoal 12 ins. in the ground, for cor. of secs. 27, 28,
33, and 34; dig pits, 18X 18X 12 ins., in each sec., 4 ft. dist.; and raige a
mound of earth, 4 ft. base, 2 ft. high, over deposit. In SE. pit drive
a cedar stake, 2 ft. long, 2 ing. sq., 12 ins. in the ground, marked

T 15 N S 27 on NE.,

R 20 E 8 34 on 8K,

S 83 on SW., and

S 98 on NW. face, with 1 noteh on 8, and 3 notehes on E. edge.

Land, level.

Soil, rich loam; Ist rate.

No timber.
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Chains.] 8. 89° 57/ E., on a random line het. secs. 27 and 34.
40.00 | Set temp. } sec. cor.
79.87 | Intersect N. and &, line, 3 lks. 8. of the cor. of secs. 26, 27, 34, and 35.
Thence I run
N. 89° 58/ W.,on true line bet. secs. 27 and 34,
Over level land.

39,933 Set a limestone, 20X 7%5 ins., in the ground, for } sec. cor., marked } on
N. face; dig pits, 18 X 18X 12 ins., E. and W. of stone, 3 ft. dist.; and
raise a mound of earth, 3} ft. base, 13 ft, high, N. of cor.

79.87 | The cor. of secs, 27, 28, 33 and 234,

Land, level.

Soil, sandy loam; Ist rate.

No timber.

N. 0° 37 W, bet, seca. 27 and 28.

Over level land.
1.70 | Branch 7 lke. wide, good water, course SW.
3.30 | Same branch, 7 lks, wide, course E.

27.40 | Telegraph line, bears E. and V.

30.00 | Road from Mound City to Lake Gity, hears N. 73° W. and 8. 73° E.

32.00 | Road from Mound City to Lake City, bears E. and W,

40.00 1 Set a locust post, 3 ft. Tong, 3 ins. 3., with marked stone, 24 ins. in the
gronnd, for } gec. cor., marked 3 S 28 on W. and 27 on E. face; dig
pits, 18X 18X 12 ins., N. and S, of post, 3 ft. dist.; an_ saice a monnd
of earth, 3% ft. base, 1} ft. high, W. of cor.

80.00 | Set an oak post, 3 ft. long, 4 ins. 8q., with charred stake, 24 i, in the
gronund, for cor. of secs. 21, 22, 27 and 28, marked

T 15N 822o0n NE,,
R 20 E S 27 on SE.,
S 28 on SW., and
S 21 on NW. face, with 2 notches on 8. and 3 notches on E. edge;
dig pits, 18X 18X 12 ine., in each sec., 5} ft. dist.; and raise a
mound of earth, 4 ft. base, 2 ft. high, W. of cor.
Land, level.
Soil, sandy loam; 1st rate.
No timber.
S, 89° 587 E., on a randem line het. secs, 22 and 27.
40.00 | Set temp. } sec, cor.
79.89 | Intersect N. and . line, 2 lka. & of cor. of sacs. 22,23, 26 and 27,
Thence I run
N. 89° 59 W., on a true line betf. secs. 22 and 27,
Over level land.

39. 943 Ret a limestone, 15X 8% 5 ins., 10ins, in the ground, for } sec, cor., marked
} on N. face; dig pite, 18 X18%12 ins., E. and W. of stone, 3 ft. dist_;
and raise a mound of earth, 3} ft. hase, 13 {t. high, N. of cor.

79. 8% | The cor. of secs. 21, 22, 27, and 98,

Land, level.

Soil, sandy loam; lst rate.

No timber.

N. 0° 3 W., bet. secs, 21 and 22.
Over level land.

13.90 | To the margin of an impassable swamp, bears E. and W,

Set a cedar post, 3 ft. long, 8 ins. 5q., with marked stone, 24 ins. in the
ground, for witness point, marked W P on W. face; dig pits 18X 18
12 ins., N. and 8. of post, 3 it. dist.; and raise a mound of earth, 3% ft.
base, 1} ft. high, W. of cor.

Chains.

40. 00

R3.60

79. 40

To pass the swamp I offset as follows:
East 18.00 chas. 0ch
. 0° 3/ W, 26.10 chs.
VNVe(s)t, 5.00 chs. to a point on margin of swamp® 13.00 che, F. 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, 8.
0° 3/ E., 5.40 chs,, to i

ai impassable swamp, on. line. . .
gnf)tr;hj\:::z;egf}‘)gi 3 ft. long, 3 ?ns. sq., with charred stake, 24 ing, in the
ground, for witness cor. to } sec. cor., marked W C 18 21 on W, gmd.
22 on E. face; dig pits, 18X 18X 12 ins., N. and 8. ofr post, 3 ft. dist.;
and raise a mound of earth, 34 ft. base, 1% ft. high, W. of gor. )
Thence, N. 0° 37 W., 26.40 chs., to the point for sec. cor., which falls in
Old Military Road, bears N. 55° W. and 8. 55° E. Therefore at,

Set a juniper post, 3 ft. long, 4 ins. sq., with marked stone, 24 ins. in the
ground, for witness cor. to cor. of sece. 15, 16, 21 and 22, marked
B W CT15 N 815 on NE.,
R 20 E S 22 on SE.,
821 on 8W,, and o
S 16 on NW, face, with 3 notches on 8. and E. edges; dig pits,
181812 ins.,, NE., SE., 8W., and NW. of cor. 5% ft. dist.;
and raise a mound of earth, 4 ft. base, 2 ft. high, W. nffm.
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 timbher.

40.00

Q. 8a° 59’ E. on a random line bet. sees. 15 and 22,
h * * * *

N. 0° 3/ W. bet. secs. 15 and 16,

{ vel land. .

%:zggsli?zl marked stone, 12 ins. in the gronnd, for witness cor. to cor.
of secs. 15, 16, 21 and 22; dig pits, 1R 18X 12 ins., NE., SE., 8W ¥
and NW. of cor., 4 ft. dist.; and raise a mound of earth, 4 ft. base, 2
ft. high, over deposit. In SE. pit drive a cedar stake, 2 ft. long, 2
ins. &q., 12 ins. in the ground, marked

WCTI15NS150n NE
R 20 FE & 220n8E,,
S 21 on SW., and
S 16 on NW. face; with 3 notches on 8. and E. edges. .
Set a cedar post, 3 ft. long, 3 ins. 8q., with charred stake, 24 ins., etc.

Q. R9° 54’ E. on a random line bet. secs. 10 and 15,
* * * * *
N.° 3’ W. bet. secs. 9 and 10.
*

* * * *

% A Witness Corner to the i sec. cor. would be established at this point, in crse no witness corner
could be placed on line within 20.00 chs. of the } sec. cor.
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Chains. | S, 80° 59/ E. on a random line bet. secs. 3 and 10,
* ¥ * * *
N. 0° 3/ W, on a random line bet. sers. 3 and 4.

40.00 | Set temp. § sec. cor.

80.19 | Intersect N. hdy. of the Tp. 2 tke. E. of cor. of secs. 3, 4, 33, and 34, which
is agranite stone, 6 X 8 X 4 ing. above ground, marked and witnessed as
described by the surveyor general,

August, 10: At 5" A0 pomy, 1om. t, I set off 45° 507 on the lat. are; 15°
197 N., on the decl. arc; and determine a meridian with the solar, at
the cor. of secs. 3, 4, 33, and 34.
Thenee I run
S.0° 4/ E. on a true line het. zece. 3 and 4,
Ascend spur extending west.
7.00 | Top of spur, 20 ft. above sec. cor., bears E. and W.; descend.

18.00 | Ravine, 20 ft. below top of ridge, course N. 85° W_; ascend spur,

27.00 | Top of spur, 25 ft. above ravine, hears E. and W.: descend.

36.00 | Ravine, 30 ft. below top of ridge, course N. 75° \W.; ascend.

87.50 | Enter heavy pine timber.

40.19 1 An oak, 9 ing. diam.; for } sec. cor,, I mark } S 4 on W, and 3 on E. side;
from which

A pine, 8 ins. diam., bearg 8. 14° E., 20 lks. dist., marked } 8.3 B T.
An oak, 10 ins. diam., bears 8. 754° W, 19 lks. dist., marked } &
BT

47.00 | Top of gpur, 65 {t. ahove ravine, bears N. 70° W_and & 70° E.; descend.

51.00 | Leave heavy pine timber, bears N, 70° W, and & 70° E. .

58.00 | Foot of descent, 20 ft. below top of ridge, hears N. 83° W, and & 85° Ti.;
ascend.

63.00 | Enter heavy pine timber, hears NW, and E. .

65.00 | Top of ridge, 150 ft. above foot of spur, bears E. and W.; descend.

67.50 | Leave heavy pine timber, hears N, 60° W. and & 60° E.; thence over
broken, stony ground.

74,00 | Begin ascent.

&0. 19 | The cor. of secs. 3, 4, O and 10,

Land, mountainous.
Soil, stony; 4th rate.
Timber, pine with some oak.
Mountainous or heavily timbered land, 80.19 chs.
Angnst 10, 1803,

This 11th day of Angust, 1893, T discharge James Banner and employ
Feward Ensign, to perform the duties of flagman. No officer authorized
to administer oaths, other than myself, being available, withont great
inconvenience, delay, and expense, I administer the reqnired prelim-
inary and final oaths.

RoOBERT ACREs,
U. 8. Deputy Surveyor,

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 gky is overcast and solar observations are impossible.

T find the § sec. cor. on 8. hdy. of sec. 33, which isalimestone 585 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 8W. cor, of sec. 33, I turn off
an angle of 80° 53’ to the north, and run

N. 0° 3" W., bet. the E. and W, halves of sec. 33.

Chains.
17. 80
20. 42

3.50
24,060

40, 00

0. 00

QOver level land.
Enter scattering timber, bears Fi. 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, marked
SMCon N,
T15Non§,
R 20 833 0on F., and
S 33 on W, face; from which
A maple, 8 ins. diam., bears & 2137 E., 15 lke. dist., marked T 15
NR20ES33SMCBT.
An ash, 12 ins. diam., beara 8. 72} W. 21 Tke. dist., marked T 15
NR20ES3BSMCRT.
Land, level.
Soil, rich loam; Ist rate,
Timber, oak, ash, and maple. )
NoTr.—At 9 a. m., heavy rain prevents further work this day.
August 11, 1893,

Aungust 12: At 7P 4™ a. m., L. m. t., I set off 45° 45/ on the lat. arc; 14° 51/
I\%., on the decl. arc; and determine a meridian with the solar at_the
cor. of secs. 4, 5, 32, and 33, on the 8. bdy. of the Tp., which is a lime-
stone, 6X6X4 ing., ahove ground, marked and witnessed as described
by the surveyor general.

N. 6° 4/ W, het. secs. 32 and 33.

* * * * *

o

&, R9° 57/ K., on a random line bet. secs. 28 and 33,
* * * * %

From the } sec. cor. bet. secs. 28 and 33, [ run
S. 0° 3’ E., bet. the E. and W. halves of sec. 33.
Over level land. e o
Spring branch, 8 1ks. wide, pure water, conrse 8. 80° T,
To bank of Clear Lake. .
Qet a limestone, 20 X 6 X 6 ins., 15 ins. in the ground, for special meander
" cor. of fracl. E. and W, halves of sec. 33, marked :

S M Con S. face; dig a pit, 36 X 36X 12 ins,, 8 ft. N. of stone; and

raise a mound of earth, 4 ft. base, 2 ft. high, N. of cor.

Land, level.
Soil, rich loam; Tst rate.
No timber.

N. 0° 4/ W, het. secs. 2R and 29,
E3 X * * *

Eagt, on a random line bet, secs. 21 ;md 28,
* *

N. 0° 4/ W., het gecs. 20 and 21.

Qet a limestone, 188X 6 ins., 12 ins. in the ground, for } sec. cor., ete.

August 12: At the } sec. cor., bet. secs. 20 and 21, 1 get, off 14° 46" N, on
the decl. arc; and, at 127 05", 1. m. t., observe the sun on the meridian;
the resulting lat. is 45° 47/, which i ahout the proper lat.

Set a limestone 18X 18X 4 ins., 12 ins. in the ground, for cor. of cecs. 16,

7 d, ete.

17, 20, and 21, marked, Avgnst 12, 1893
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70,02

30,06

67.02

.02

66, 00

A8, 00
80, 00

Chains,

40,00

Heavy rain prevented work until afternoon August 14, 1893,

; The cor. of secs. 15, 16, 21, and 22, being plainly visible,

I run for eaid cor. from last gec. cor.

8. 89° 59/ E., on a random line het. gecs. 16 and 21,

To margin of impassable swamp; set a temp. witness point.* Then off-
ret as follows:

North, 9.50 chs.; then, on the offset line:

S. 89° 59 E., 40.00 chs.; set temp. witness cor. ta } gec. cor.:
S. 89° 597 K., 64.00 chs. (counted from sec. cor.); then
South, 9.50 che. to the random line, on which, at

Intersect N. and &, line at cor. of seca, 15, 18, 21, and 22,

Thence I run

N. RG° 507 W, on a true line het. sace. 16 and 21,

Over level land.

To margin of impassahle swamp.

Set a cedar post, 3 ft. long, 3 ins. gq., with charred stake, 24 ins. in the
ground, for witness point, marked W P on N. face; dig pits, 18X 18X 12
ins., E. and W, of post, 3 ft. dist.; and raise a mound of earth, 3} ft.
hase, 1} ft. high, N, of cor.

Thence, offset N., 9.50 che.; then run on offset line NX. 89° 59/ W,

Set a juniper post, 3 ft. long, 3 ins. sq., with marked stone, 24 ine. in the
ground, for witness cor. to } sec. cor., marked W (C § & 16 on N, and
21 on 8. face; dig pits, 18X 1812 ins., E. and W. of post, 3 ft. dist.;
and raige a mound of earth, 3} ft. base, 1} ft. high, N. of cor.

Offset sonth 9.50 chs., to true line.

Set an oak post, 3 ft. long, 3 ins. gq., with quart pf charcoal, 24 ins. in the
ground, for witness point, marked W P on N.face; dig pits, 18X 18
*12ins., F. and W. of past, 3 ft. dist.; and raise a mound of earth,
33 ft. hase, 14 ft. high, N. of cor.

The swamp can he drained into Lin's Lake.

The cor. of secs. 18, 17, 20, and 21.

Land, level,

Soil, rich loam; Ist rate.

No timher.
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N, 0° 47 W, het. sers, 16 and 17,
i * *

* * *

80R0° 507 T an a random line het. secs. 0 and 16,
X * F3 X

N. 0° 4/ W,  bhet, sees, & and 90,

Over rolling land.

To 8. bank of limestone quarry, hears E, and W. To pass the quarry, |
offset 2.00 ehe. ., then N, 0° 47 W, on the offset line. ’
The point for } gec. cor. falls in quarry. Continne offset line tn 40,80

ch=.; then, W, 2.00 che., to trne line.

Set a limestone, 15X 95 ing, 10 ins. in‘the gronnd, for witness cor. tn }
see. cor. marked W C 1 on W, face; and raise a mound of stone, 2 ft.
hase, 1} ft. high, W. of cor. Pits impracticable.

Middle of gingle track of the Montana and Manitoha Railroad, hears N,
42° . and 8. 42° W,

Telegraph line, hears N. 42° E. and &, 42° W,

fet a limestone, 17X 95 ine., 12 ins. in the gronnd, for cor. of secs. 4, 5,
8, and 9, marked with 5 notches on 8. and 4 notches on. E. edge; dig
pits, 18X 18X 12 ins,, in each sec,, 5} ft. dist.; and raise a mound of
earth, 4 ft. hase, 2 ft. high, W. of cor.

From this cor. the U. S. mineral monument in sec. 5 hears N, 503° W,

Soil, thin and gravelly, with many limestone outerops; 3rd and 4th rate.

No timber,

* When offsets are made from random latitndinal section jines, temporary marks wiil be left for

Witness Points and Witness Corners, as illustrated above.

Chains.

10. 00
79,96

56. 00
62.00
74,00
79, 0/

40,00

80,00

Aungust 14: At4"30mp. m., 1. m.t., I set off 45° 49/ on the lat. arc; 14° 6/ N.
on the decl. are; and determine a meridian with the solar, at the cor.
of secs. 4, 5, 8 and 9.

Thence I run

S. 89° 55/ E., on a random line bet. secs. 4 and 9.*

¥* ¥* *

N.0° 4’ W, on arandom line bet. secs. 4 and 5.

Set temp. } sec. cor.

Intersect N. bdy. of the Tp. 2 Iks. W. of cor, of seca. 4, 5, 32, and 33,
Thence I run

8. 0° 3 E., on a true line bet. gecs. 4 and 5.

Over ridges and ravines; ascend.

Top of spur, bears E. and W.; descens.

Ravine 20 ft. deep, course E., ascend.

Top of spur, 40 {t. above ravine, hears 8. 70° E. and N, 70° W.; descend.

1 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.

Qet a limestone, 1566 ing., 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 NE. slope of a spur descending southeasterly;
ascend.

Top of spur, bears F. and W., abont 35 ft. above § sec. cor., bears E.and
\%.; descend,

Ravine, 20 ft. deep, course N. 55° F.; ascend.

Top of low spur, bears E. and W.: descend. .

Foot of elope, hears N. 40° E. and &, 85° W.; then on rolling land.

The cor. of secs. 4, 5, ], and 9.

Land, mountainous.

Roil, rocky; 4th rate.

No timber.

Mountainous land, 74.00 chs, August 14, 1893

Angnst 15: At 7" 35™ a. m., L. m. t., T set off 45° 45’ on the lat. arc; 13°
54’ N., on the decl. arc; and determine a meridian with the solar at
the cor. of secs. 5, 6, 31, and 32; which is alimestone, 5X8X6ins. above
ground, marked and witnessed as described by the surveyor general.

Thence | run

N.0° 5 W, bet. cecs. 31 and 32,

Over level land.

Trail, bears E. and W.

The SW, cor. of James Parker’s Desert. Land Claim, which js an oak post,
2 ft. high, 6 ins. sq., marked J P D L. C 3, hears N. 494° W,

The 8E. cor. of the same claim, which is a round pine post, 3 ft. high,
6 ins diam., marked J P D 1L C 4, hears N.68° E,

Set a locnst post, 31t long, 3 ins. sq., with marked stone, 24 ins, inthe
ground, for } sec. cor., marked } & 31 on W., and 32 on E. face; dig pits,
18% 18X 12 ins., N. and & of post, 3 ft. dist.; and raise a mound of earth,
31 ft. base, 13 ft. high, W. of cor.

Set a limestone, 20X 7X5 ins., 15ins. in the ground, for cor. of secs, 29,
30, 31 and 32, marked with 1 notch on 8. and 5 notcheson E. edge; dig
pits, 18X 18X 12 ing., in each sec., 5} ft. dist.; and raise a mound of
earth, 4 ft. bace, 2 ft. high, W. of cor.

From this cor. the ahove described SW. cor. of James Parker's Desert
Land Claim bears 8. 291° W.

The NW. cor., whichis a post 3 ft. long, 5 ins. sq., marked JP DL C 2,
bearg N. 42° W,

Land, level.

Soil, sand; 4th rate,

No timber.




176

INSTRUGTIONS FOR SURVEY OF PUBLIC LANDS.

Subdimision of T. 15 N., R. 20 E.

40.
79,

14,
6.
28,

40.

40.

56,
H9.
7h.
80,

39.¢

Chains.

00

a7

50
50

a7

00

.35

.35

0n

8. 897 57” E., on a random line bet. secs. 29 and 32.

Set temp. } sec. cor.

Intersect N. and S, line 7 lks. N. of cor. of secs. 28, 29, 32 and 33.

Thence I run

N. 89° 54’ W. on a true line bet. sece, 29 and 32.

Over level land.

Begin ascent, bears N. and 8.

Top of ascent and edge of sandy plain, hears N. and §,

A fine spring of good water, 3 ft. diam., 1 ft. deep, hears S., 2.50 che. dist.

The NE. cor. of James Parker’s Desert Land Claim, a mound of stone,
without marks, hears N, 23° E.

Set a sandstone, 1865 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 raige a mound of earth, 33 ft. hase, 13 ft. high, N. of cor.

From this } gec. cor. the SE. cor. of James Parker’s Desert Land Claim
bears 8. 14}° E.

The cor. of sees. 29, 30, 31, and 32,

Land, level.

Soil, sand; 4th rate.

No timber.

INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 177

Subdivision of T. 15 N., R. 20 E.

The cor. of secs. 25, 30, 81, and 36 an the W, hdy. of the Tp. being
plainly visible, I run forsaid cor.
N. 83° 57 W, on a random line bet. secs. 30 and 31.

¢ Settemp. } see. cor,

Intersect the W. hdy. of the Tp. at the cor. of sece, 25, 30, 31, and 36,
which is a mound of earth, with stake and pit, marked and witnessed
as described by the surveyor general.

Thence T ran '

S RA° 57/ E., on a trne 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 ysec. cor., marked } 8. 30 on N.and 31 on & face; dig pits,
181812 ins., E. and W, of post, 3 it, dist.; and raise 2 mound of
earth, 3} ft. hase, 14 ft. high, N. of cor,

From this } sec. cor., the NW. cor. of James Parker’s Desert. Land Claim
hears N. 23° K.

The cor. of secs. 20, 30, 31, and 32,

Land, level.

Roil, sand; 4th rate.

No timber,

Angust 15: At this corner, I set off 13° 50/ N. on the decl. are; and at
12: 4;’/, I m. t., observe the sun on the meridian; the resulting lat. is
45° 467,

> From this } sec. cor, the NF, cor, of James Parker's Desert Land Claim |

0o
00 ¢
50 ¢

00

|

N. 0% 57 W, bet. secs. 29 and 30,

Over level land.

Deposit a marked stone, 12 ine. in the ground, for } sec. cor.; dig pits,
18 18%121ing., N. and & of cor., 4 ft. dist.; and raise a mound of earth,
3% ft. hace, 14 ft. high, over depogit. In S. pit drive a cedar stake, 2 ft,
long, 2 ins. gq., marked } 830 on W, and 29 on E. face.

bears 8. 80° E.

Telegraph line, hears E. and W,

Road leading to Lake City and Mound City, hears F. and V.

Begin descent over rocky ground, bears E, and W,

Set a sandstone, 15X 8% 6 ing., 101ns. in the ground, for cor. of secq. 10, 20,
29, and 30, marked with 2 notches on 8, and 5 notches on E. edge; and
raise a mound of stone, 2 ft. hase, 13 ft. high, W, of cor.  Pits imprac-
ticable.

This cor. stande on stony ground sloping N., ahont 25 ft. helow Tevel of
the plain.

rChains‘ S. 89° 547 E., on a random line bet. secs. 20 and 29.
¥ * ¥* * *
N. 89° 57/ W on a random line bet. secs. 19 and 30.
¥ * * * *
N. 05’ W., bet. geca. 19 and 20.
Descend over stony ground.
2.00 | 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.
32.50 | Enter scattering timber, bears E. and W,
40.00 | Set a cedar post, 3 ft. long, 3 ins. 8q., 24 ins. in the ground, for } sec. cor.
marked } 8 19 on W, and 20 on W. face; from which
A mz¥yle, 22 ins. diam., bears N. 22° W, 19 lks. dist., marked § 819
B T.
Anash, 13 ins. diam., bears N, 70}4° E., 28 1ks. dist., marked } S 20
T.
44.50 | To bank of Lin’s Lake. No stones available.
Set a cedar post, 3 ft. long, 4 ins, sq., 24 ing. in the gronnd, for meander
cor. of fracl. sece. 19 and 20, marked
M Con N,
T15 N on 8.,
R 20 ES 20 on E., and
$ 19 on W. face; from which
A maple, 8 ins. diam., bears 8. 224° E., 21 Tks. dist., marked T 15
NR20ES20MCBT.
An ash, 12 ings. diam., bears S, 5683° W, 27 lks. dist., marked T 15
NR20ESI9OMCBT.
Land, gently rolling.
Soil, mostly rich loam; 1st rate.
Timber, maple, ash and oak. August 15, 1893.
Angust 16: At 7", 4™ a. m., 1. m. t., I set off 45° 48/ on the lat. arc; 13°
36’ N., on the decl. arc; and determine a meridian at the cor. of secs.
16, 17, 20 and 21; thence I run
N. 88° 57/ W, on a true line, bet. secs. 17 and 20.
Over gently rolling land, descending toward Lin's Lake.
16.40 | Telegraph line, bears N. and 8.
20.50 | Road to Lake City, bears N. and 8. .
30.00 | Irrigating ditch, 8 lks. wide, course 8. 60° W. Enter field cultivated hy
irrigation; extends N., 5.00 che., and S, ahout 10.00 chs.
36.50 | Leave field, enter scattering timber, hears N. 65° E. and 8. 85° W,
40.00 | Set a cedar post, 3 ft. long, 3 ins. gq., 24 ins, in the grmmd, for } sec. cor.,
marked } S 17 on N, and 20 on 8. . ce; from which
A sycamore, 22 ine. diam., bears N, 22° W, 19 tks. dist., marked }
S17BT.
An ash, 13 ins. diam., bears 8. 703° W, 28 lks. dist., marked } S
20 BT.
43.20 | To bank of Lin’s Lake.

A sycamore, 18 ins. diam., for meander cor. of fracl. secs. 17 and 20, [
mark
M Con W,
T 15 Non k.,
R20ES170on N, and
S 20 on S side; from which
An ash, 10 ins. diam., bears N, 403° E., 20 ks, dist., marked T 15 N
R2ESITMCBT. )
A maple, 9ins. diam., hears 8. 493° E., 23 lks. dist., marked T 15
NR2ES2MCBT.
Land, gently rolling.
Soil, rich loam; 1st rate.
Timber, ash, maple, and sycamore.

43853-~08—-12
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39.20
40,00

55. 00

60.00
61. 00

63. 50
&0, 00

.00
20

RN

20,19

40.00
77.90

Chains,

From the cor. of secs. 8, 9, 18, and 17, previously set, I run

N. 88° 57 1W., on a true line, bet. secs. 8 and 17.

Gver rolling land.

Telegraph line, hears N, 28° W. and S, 28° E.

Ret a cedar post, 3 ft. long, 3 ins. sq., with charred stake, 24 ins. in the
ground, for } see, cor,, marked } 8 on N. and 17 on 8, face; dig pits,
181812 ins., E. and W, of post, 3 ft. dist.; and raice a monnd of
earth, 3} ft. base, 1} ft. high, N, of cor.

Oldh)'li]itar}' Road, beare NW_ and SE. The road hranches about 2.00
chs. 8E.

Enter road, leading to Take City, hears W_; thence, along middle of road.

Middle of single track of the Montana and Manitoba Railroad, bears N.
60° E. and 8, 60° W,

Telegraph tine, hears N. 60° E. and 8. 60° W,

The point for gec. cor. falls in wagon road; therefore

Deposit a marked stone, 24 ins. in the ground, for corner of sece, 7, 8, 17
and 18, i

Land, rolling.

Soil, sandy loam; 3rd rate

No timber.
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From the cor. for secs. 7, 8, 17 and 18, which falls in road, [ run

8. 0° 5 E., bet. secs. 17 and 18.

Over rolling land; descending towards Lin’s Take.

Set a limestone, 158X 7 ins., 10 ins. in the ground, for witness cor. 1o
cor. of seea. 7, 8, 17 and 18, marked W C on NE, face; with 4 notches
on & and 5 notches on E. edge; dig pits, 18 18X 12 ine., NE., SE.,
SW., and NW.of cor., 5} ft. dist.; and raise a mound of edrth, 4 ft.
hase, 2 ft. high, W. of cor.

Telegraph line, bears N. 84° E. and 8. 84° W,

Middle of the single track of the Montana and Manitoba Railread, hears
N.84° E. and & 84° 1V,

To hank of Lin's Lake.

Set a limestone, 15X 96 ins., 10 ing, in the gronnd, for meander cor. of
fracl. gsece. 17 and 18, marked M C on & face, with 5 grooves on E.
face; and raise a mound of stone, 2 ft. hase, 1} ft. high, N. of cor. Dits
impracticable.

Limestone erops out near the lake,

Land, rolling.

Soil, rocky: 4th rate,

No timber,

August 16: At this meander cor. T set off 137 31/ N. on the decl. arc;
and at 124" p.m, Lom. ., obhserve the aun on the meridian; the resnlt.
ing lat. is 43° 48,

From the cor. of rece. 7,8, 17 and 18, T run

N. 89° 877 W, on « random line het. secs. 7 and 18,

Set. temp. 1 sec. cor.

Intersect W. hdy. of the Tp., 3 lks. 8. of the cor. nf gecs. 7,12, 13, and 18,
which is a limestone, X 8% 6 ina. above ground, marked and witnessed
ag described by the survevor general.

Thence I run

S, R9° 58”7 E., on a true line het. secs. 7 and IR,

Over gently rolling ground.

Intersect the W. hdy. of Lake City, a townsite.  Land already dispoged
of.

Deposit broken glass as a memorial, 12 inches in ground, and set a sand-
stone 21 X9X8 inches, 14 ing. in gronnd, for closing cor. of seecs. 7 and
18, marked CC P L on W.and L. C on 1. face, from which

Foundation stone, nearest covner of J. White's stone house, hears N, 34°
E. 1.82 chs. dist., marked B O, with a cross; and hydrant near pnblic
school, nunmarked, bears &, 22° T, 3.10 chs,

Chaina.

52,10

77.90

0. /0

40. 00
80. 00

The NW. cor. of the town-site, which is an oak post, 2 ft. above ground,
12 ins. 8q., marked NW. cor L C bears N, 0°5/ W., 40.00 chs. dist. The
SW. cor., which is a limestone, 8X6Xx6 ins., above ground, marked
SW. cor L C bears 8. 0° ¥ E., 29.50 chs. dist.

From closing cor. I continue on a blank line omitting tapography, across
Lake City.

Point for 1 sec. cor. No corner set.

Intersect E. bdy. of Lake City. The NE, cor., which ig a limestone, 14X
9% 7 ins. ahove ground, marked NE cor L G, hears N, 0° 5’. W., 40.00
chs. dist. The SW. eor., which is a limestone, 9X6X6 ins. ahove
ground marked SW cor I C, bears 8. 0° § F}.’, 7.53 cbs. dist. . .

Here set. closing cor. of sece. 7 and 18, Deposit cast iron memorial, 25
inches in the ground and set granite stone 26108 ins., 20 ins. in th'e
ground, marked CC P L on E.and I, C on W. face, from which NW.
car. of brick factory, marked X and B O hears & 70° E. 2.15 chs. dist.

Thence along the middle of the Mound City road.

The cor. of gecs. 7, 8, 17, and 18,

Land, gent,l?r rolling.

Soil, sandy loam; 1st rate.

No timber.
Angust 18, 1893,

August 17: At 7" 4m a. m., L m. t, I set off 45° 49 on the lat. arc;
180 17 N., on the decl. arc; and determine a meridian with the solar,
at the point for cor. of sece. 7, & 17 and 18, which falls in the road,
previously described.

Thence I run

N.0° 5 W., het. gecs. 7 and & i

Set g limestone 15X8X7 ins., 10 ins. in the gronnd, for witness cor. to
cor, of secs. 7, 8, 17 and 18, marked W C on NE. face; }\'\th {Qntches
on S. and 5 notches on E. edge; dig pits, 18 18X12 ins., NE., 8E,,
SW. and NW. of cor., 5} it. dist.; and raise a mound of carth, 4 ft.
hage, 2 ft. high, W. of cor. ] N

* * * * %

Set limestone, efe, .

Set a limestone, 20 X84 ins., 15 ins. in the ground, for cor ete,

@ kA% 57 To.. an a randam line het. secs. 5 and &
% : * %

N,80° 567 W, on a randnm line het. secs. B and 7.
* % *

=

N.0° 5 W., on a random line het, gecs. 5 and 6.

11 a. ., August 17, 1893,

n order to locate Ivy Tsland, T proeeed as follows:
§ hegin at the meander cor. of fracl. secs. 17 and 20,at 127457 p.m.,
which being too near noon to secure aceurate reshits with the solar, I
take a back sight on the cor. of gecs. 16, 17, 20and 21, prolongthe direc-
tion, N. 80° 57/ W., het. secs. 17 and 20, and cet a flag on line, at high
watér mark, on the 8E. side of the island. :I'n determine the distance
to the flag, I lay off a base line, 8. 30° 32/ W, 36.00 C‘.“qo“ t(w/a ;pmnf, at
which the angle het. flag and meander cor. measures 88° 0173 from t!xe
flag, the base line subtends an ancle of 52° 217 The st of the three
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fChains‘

36, 80

5.27

21. 44

angles is 180° 03’; therefore the corrected angles, taken i
of their measurement, are, res tively, 59° 5 685 007 an e e
el e measureme X pectively, 59° 30/, 68° 00/, and 52° 3¢;
sin. 68°x 36 0.9272% 36
sin. 52° 807 T 07934 —42.07 chs.
%;nm sgi(z r}xeander corner, thence across lake.
e point for cor. of secs. 17, 18, 19, and 20 i ;
N, 80° 577 W, bot. seon. 18 and fa, | o 1 in the lake; thence
én ph}ce of the flag, 1
Set a limestone, 1586 ins., 10 ins. in the ground, for meand
(f{.ad‘ 9@:5.{](8 ﬂ%d 1102, marked M G on E. fa(‘i, with'3 gmosgg ozrgnaczr
ig a pit, 363612 ing., 8 ft. W, of gt i earth.
g hmé, S Rt B R of stone, and raise a mound of earth,
Thence I run i
N. 89° 577 W., on a true line het. secs. 18 and 19,
Over level land.
én;er?ect \\t/. shore of island, at high water mark.
Set a limestone, 18 X85 ins., 12 ing, in the ground, far i
fracl. sece. 18 and 19, marked M C on W. face; d’ig a ;?&n';:)zgg;( 102f

l}gﬂ(;fiég E. of stone, and raise a mound of earth, 4 ft. hase, 2 ft. high,

August 17, 1893,

To locate a small island called Diamond Rock, i in’
. e s : , in Lin’s Lake, sec. 19, 1
rom the meander cor. of secs. 19 and 24, on the W. bd vnshi
. o, 1§ 2 W. bdy. of the tow
1 get a flag on the south point of the is,land, which bears N.e710°“3%%hF‘Jp"
I}}:enﬁ me}?‘suregz 2::9%8. 4?: 01" E., 23.14 chs,, to a point from which
he flag bears N, ©.; which gives for the dist > '
e o e 0.%9%(2%.14 e distance from M. C. to flag
TR B 0.8949 =2L.#4 chs,, the required distance,
én p]a]ce of the flag, 1
Set a limesgtone, 1A X8&XH ins., 12 ins. in the ground, fo fligry
meander cor. in sec. 19, marked A M Con S. fga(’o; di’ga;i?,n.’%:)‘gg;?%

ins., R {t. N. of stone, and raise a f i
v r:f o mound of earth, 4 it. hase, 2 ft. high,

Angust 17, 1893,
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Meandérs of the right hank of Yellowstone River, up stream.

T commence at the meander cor. of fracl. secs. 25 and 30, on the E. bdy.
of the Tp., which is a sandstone, 6 X9X7 ins. above ground, marked
and witnessed as described by the surveyor general.

Atthis cor., August 8, I set off 45° 46" on the lat. are: 16° 1/ N., on the
decl. are; and at 7" 35™ a. m., 1. m. t., determine a meridian with the
solar.

Thence I run with meanders in sec. 25,

Through heavy timber.

8. 85° W, 13.00 ¢chs. Bank 20 ft. high,

g

S.72° W. 7.10 *‘  Bank 9 ft. high.

S. 644° W, 13.00 ¢

Q. 40° W, 540 ¢  Low bank 5 ft. high. At 1.00 ch., leave heavy
timber, enter dense willow and cottonwood
undergrowth, bears 8.

8. 773° W. 7.00 At 3.20 che., mouth of Cherry Creek, 14 Iks. wide,
course N.

N.76° W. 7.50 ¢ Bank 7 ft. high. At 2.00 chs., leave dense under-
growth, enter heavy timber, bears 8.

S.80° W.12.00 ** At end of course, lower end of sand bar bears N,
2.00 chs. dist.

8, 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.

Land, river hottom.

Soil, alluvial; 1st rate.

Timber, cottonwood, sycamore, ash, and walnut.

Land heavily timbered or covered with dense undergrowth, 70.00 chs.

Thence in sec. 26.

Through scattering timber.

8.81° W.8.70 chs. Bank 8 ft. high.

S.703° W.4.90 At 2.30 chs., upper end of bar hears N. about 2.00
chs. dist,

S. 443° W, 3.60 ¢

8.21° W.3.50 “

S. Ay°W.4.20

South 4.30

S. 94° 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, T set off 15° 57/
N., on the decl. arc; and at 12" 5™ p. m., L.m. 1., observe the-sun an the
meridian; the resulting lat. ig 45° 467,
Through scattering timber.
8.98° E., 8.80chs. Bank 8 it hi%h‘
S, 03° E, 7.70 ¢ At 4.30 chs., leave scattering timber, enter dense
cottonwood and willow undergrowth, bears N.
60° E.

S. 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, 756° W,
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Meanders of the right banlk of Yellowstone River, Hp stroam.

n

LAT? O WLoT2.00 0 At5.50 chs. leave dense undergrowth, hears N. 65°
E.; ean}r Pat ({urmn‘? field, hears 2. Atend of

- L conrse, house hears 8. 62° 1., 5.00 che. dist.
Q.38° W, 550 ¢ Bank 13 ft. high. At 5.10 chs,, le:l?e }lfqtt Cur-
ran's field, fence hears F. At 5.30 che. middle
. of road, hears ¥, '
4340 W, 770 «f At 1.50 che,, NW. cor, of Alexander's field, bears

T, 0.50 che, dist, ’

n

473° W, 650 ¢

374° %W 2,00 ¢

AR W, 2,10 «

jgi“ x 2;3 i: At 3.30 che., wire fonce, hears SF,

50° W. 4,90 «

A7° W. 950 «

4839 \y. IG‘GSV Y Tomeandercor. of fracl. secs. 2 and 35, on & hdy.
of.the Tp., which is a limestone 586 ins. above ground, marked and
witnessed as deseribedd by the survevor general,

Eand, nearly level. ’

Soil, alluvial; 1st rate.  Land north of Crnrran's feld subjec i

' liom, 2 16,5 1t oo, s o subject. to inunda-
Timber, scattering ash, walnut, and eottonwand,

Dense undergrowth, 18,90 chs.

Kk

Angust 8 1893,

-8oil, sandy loam ; st and 2nd rate.

Meanders of the left hank of Yellowstone River, doum slream.

1 commence at t}.m meander cor. of fracl. sees. 2 and 35, on the & hdy
of thie Tp., which is a limestone 67 x5 ins. above ground, marked and
witnessed as described hy the surveyor general. ' ’

At this cor., August 9, T set off 45° 45 on the lat. arc; 13° 44/ N., on
the decl. arc; and at 7" 5™ a. m., 1. m. t., determine a meridian \(’ifh
the solar,

Thence T run with meanders in sec. 35.

Over Tevel hottom land.

N.3REI” E. 910 che. ’,ank‘ 12f ft. hiigh. From the meander cor. the &,
: ) end of sand ridge in cec, 34, bears N. 163° W,
N.31§° E. 20,00 < Atésr}il of mm'.ﬂe,LYNE. end of .ﬂa::i riLd;zp] ;s%mr\.: N.
N.A1? B 1400 ¢ Sand ridge parallel to river, hears NW., about 25

chs. diat, '

N.613° F.15.00 At endof course, 8. end of sand ridge bears 8. 874°

; W. NE. end bearg N. 64° W, :

N.353}° E. 7.50 «

N.42° K. 940 ¢

N1 E o710 ¢ At end of course, road to Lake City, bears N. 83°

¢ rao W. Ferry landing here. ’

N. 53°W. 290 Bank 9ft. high. At 1.50 chs. enterseattering tim-

oo e . her, beara NW.

N.28° W, 1205 « To the meander cor. of fracl. secs. 26 and 35

Land, level. '

Timber, geattering ash, cottonwood, and sycamore,

Meanders of the left hank of Yellowstone River, doun slream.

Augnst 9: ‘At this meander cor. I set off 15° 39’ N, on the decl. arc; and
at 120 05™, 1. m. t., observe the sun on the meridian: the resnlting lat.
is 45° 467, the true lat., nearly.

Thence in gec. 26.

Through scattering timber.

N.223° W. 6.00 cha Bank 12 ft. high.

N. 94° W.6.40 ¢

North 8.60 ¢ At 6.00 chs. leavk scattering timber, bhears W.;
thence over sandy loam.

N.113° E. 7.50

N.25° E. 7.00 ‘¢

N.40° E. 7.60 ‘“  Bank 15 ft. high.

N.57° E. 870 “

N.G93° B, 7.90 ¢ At4.40chs. enterscattering timber, bearsN.  Along
the last, six courses the bank is rapidly wearing
away by action of the current which sefs strong
against the bank.

N.743° E. 7.40 ¢

N.76}° E. 8.81 ¢ To the meander car, of fracl. cecs. 25 and 26.
Land, level.

Soil, alluvial; 1st and 2nd rate.

Timber, scattering cottonwond, sycamore and black walnut.

Thence in sec. 25.

Through seattering timber.

§.864° E. 9.70 chs. Bank 12 ft. high.

Q.74° E. 10.00 ¢

8.824° E. 6.00 At 5.00 chs. leave scattering timber, bears NW.

N.R2I°E. RO0 ¢ At end of course, wire fence, bears N. 60° W.

N.691°E. 7.30 Bank 7 ft. high.

N.81° E. 4.10 At 2.90 che., mouth of short creek, 10 lks. wide,
conrse & 30° .

_F31°E. 830

661°F. 10.00 ¢

L7737 E. ABO ¢ Pank 9 ft. high.

.89° K. 13.00 ¢

"357 F. 279 © ¢ Bank 11 ft. high. To meander cor. of sees. 25 and
20 on E. bdy. of the Tp., which is a cedar post,
1 ft. high, 4 ina. sq., marked and witneseed as de-
acribed by the surveyvor general.

Angust 9, 1803,

AR AL

Meanders af Clear Leake in See. 33,

I commence at the special meander cor. het. the F. and W, halves of
sec. 33, on the N. side of the lake.

Thence | run with meanders in E. § of see. 33.

Qver rolling ground. .

Q. A3° E. 17.00 chs. Bank 10 ft. high. At 11.00 che. enter scattering
timber, hears NE.

S 3° E. 13.00 < Rank 8 ft. high, At 12.50 chs. leave scattering
timber, bears NE.

| 047 W, .20 ¢ At end of course, outlet of lake, 10 1ks, wide, conrse
SE.

Q. 70° W, 1511 ¢ At 2.00 chs., enter scattering timber, bears S.

To the special meander cor. bet. E. and W. halves

of gec. 33, on 8. side of the lake.
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Meandere of Clear Lake in Sec. 83.

Thence in W. } of sec. 33.
o v
N. 83%° W. 10.00 chs. Bank 8 ft. high. At 7.00 chs. leave scattering
N B timber, bears SW. }
L1 . 21.00 Bank 6 to 7 ft. high. At end of course, stream of
clearé pure water, 8 lke, wide, enters lake, course
8.70° E. Along this line I discovered remark-
able foesil remains of animals, well worth the
N 520 B 17 . atfer_m'hon of naturalists.
A . 17.34 Bank 7 to 10 ft. high, enter scattering timber.
%t 8 c}]s.‘, Ieav?i scattering timber, bearg .
L . o special meander cor. on N. side of lak
Thig is a beatitiful lake of ' i  ba
f pure, clear water, with well- |
6 to 10 ft. high. Water ahout 14 ft. deep. with well-definert banks,
Land, rolling.
Soil, 1st rate,
Timber, scattering maple, oak, and elm.
Aungust 12, 1893,

Meanders of the east end of Lin's Lake, in Secs. 17, 18, 19, and 20.

Thence in sec. 20.
Along gravelly beach, through seattering timber,
S. 893° E.  6.10 chs.
N.57° E. 12.00 ¢ At 5.00 chs., leave scattering timber.
N. 373° E. 10.50 *
N.46° E. 5.00 ¢ At end of course enter scattering timber, hears F.
N. 23j° E. 9.680 “
N.30%° E. 10.48 < To the meander cor. of fracl. secs. 17 and 20,
Land, level.
Soil, gravelly on beach; away from beach rich loam; 1Ist rate.
Timber, maple, ash, oak, and sycamore.
Angust 18, 1893.

AMeanders of the east end of Lin's Lake, in Secs. 17, 18, 19, and 20.

I commence at the meander cor. on W, hdy. of the T ich i i
: ‘ . . hdy. he Tp., which is a lime-
) ?;%n;1i§e§§fé2:gg};?‘e ground, marked and witnessed as deseribed by
ugust 18: At 8" 4™ a. m., ). m. t., I set off 45° 48’ on thel
12° 568’ N., on the decl. arc; and determi eridian with o far.
at the above described meander cnmee:lme @ meridian with the solar,
Thence I run with meanders in sec, 19,
Along gravelly beach.
8. 56° E. 7.20 chs.
. 463° E. 340 ¢
44° . 240 ©
431° E. 570 ©
453° BE. 4.40
443° E. 580
451° E. 2.00 ¢
491° E. 4.00 ¢
541° E. 5.00 “
L B73° E. 2.00 ¢
. 773° E. 6.60 ©
_854° E. 2.00
L773° E. 11,00 At]ﬁg(? c}l]'ma,‘A. J. Smith’s house bears 8, 15° E.
o i ) .00 ch. diet,
773° E. 7.20 ¢ At beginning of course enter scattering timber
e B . hears SE. - B
i.ar’ni, ]evé],‘l.” To the meander cor. of fracl. secs. 19 and 20.
SQ!I, away from the heach, sandy loam, 2nd rate
Timber, maple, agh, and oak. = )
August 18: At this meander cor. I set off 12° 52° N., on the decl. arc; and

Z2nmmmnnnnnNnn

[

om

August 19: At 78 3% g m., L. m. t., T set off 45° 48 on the lat. arc; 12°
38/ N., on the decl. arc; and determine a meridian at meander cor. of
fracl. secs. 17 and 20.

Thence in sec. 17.

Along gravelly beach, through scattering timber.

N.19° E. 10.00 chs.

N. 153° E. 10.00 * At 6.50 chs., mouth of branch 7 lke. wide, the
outlet of pond in sec. 16,

N.80° W. 8.00 *

N. 68}° W. 7.10 “

N, 88°, W. 870 ¢ At end of course, leave scattering timber, hears
NE

N. 38}° W. 9.50 At end of course, fence, hears N. 43° . enter
irrigated field.

273° W. 5.00

271° W. 8.00 ¢

10i° W. 6.00

38i° W. 2.80 ¢
461° W. 9.50 At 2.00 chs., leave irrigated field, bears N. 43° E.

.334° W. 374 To meander cor. of fracl. secs, 17 and 18.

Land, level.

Soil, gravelly on beach; away from heach, rich loam, rocky near meander
cor.: 1st and 3rd rate.

Timber, maple, ash, oak, and sycamore.

22 AR

at] hogm B 3 3
Iat.,245%’ 4?/_./‘m., L m. t., observe the sun on the meridian; the resulting

Thence in gec. 18.

Along gravelly beach.

N. 383° W. 15.00 che. Bank 6 ft. high.

N. 633° W. 5.00 At end of course, middle of main track of Montana
and Manitoba Railroad, 70 lke, N.

S, g4° W.13.00 **  Bank 8 ft. high. At 12.00 chs., S8E, cor. of Lake
Gity. Thence on a blank line along water front
of deeded townsite, omitting topography.

S. 64}° W, 19.00

8. 43° W.13.00 “

S. 553 W. 4.00 ¢

S, 743° W, 4.70 ¢

Q799 W. 5680 ¢ Bank 5 ft. high. At 0.42 chs, SW. cor. of
Lake City. Enter public land.

8. 863° W, 1231 ¢ To the meander cor. of fracl. secs. 13 and 18, on

W. bdy. of the Tp. which isa juniper post, 1
ft. high, 4 ins. sq., marked and witnessed as
deseribed by the surveyor general.
Land, gently rolling.

Soil, sandy loam; 1st rate. No timber.

T return to the meridian established Aug. 4 from Polaris. At4p m. 1
get off —° —’ on the decl. arc, and test the adjustment of my solar,
finding it gives the same meridian as before, and adjustments correct.

August 19, 1893.
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Meanders of Try Iland in Sees. 18 and. 19.

I ecommence at. ti ; O e R

commence at 1e meander cor. of fracl. sece, 18 and 19, an the east side
Augns‘t 17: At 3 pom, 1om. t., [set off 45° 48/ on the'lat. arc; 18° 9/ N
T‘on the decl. arc; and determine a meridian at this meander or ' h
I ml"f’ I'mn with meanders in sec. 19 along gravelly beach ! ’
N 4_/935 W. 2.50 chs.  Low bank, 2 ft. high, ) .
a]x 1. 2.82 chs.  To meander cor. het. fracl. secs. 18 and 19
Soil, gravel; off heach, loam, st rate. No timber. -

Thence in sec. 18,

Along gravelly beach,

N. 51° W, 2,40 chs,

J 9rd *

N. 35° W.1.60 ¢ R(}\x%(r;f ]2 (‘nltfatgpsx and pavilion, paraltel to heach

, : o (‘ 18, dist. '

S451° W 140 At beginning of course, hotel bears N. 20° W.: at
?—1{: of course, cottage hears N. 80° W. 2.00 ohe
gne , 2.00 che,

8 56° W.2.30 Cof o

N e W i'}sg ¢ Row of cottages, parallel to beach, 2.00 che. dist.

i N. 38° W, 6,40 At Q.OQ chg,, bank 3 ft. high; at 3.00 chs., bank 15
| N.12° E 420 © ft. hl%h; narrow rocky beach. '
| N. 5 4.20 Bank, 25 ft. high; large rocks along narrow heach.

‘ v 1o o
N. 504° F. 5.30 Baink, rock nearly vertical, 35 ft. high: narrow
East 2.60 seach of rock and gravel. .

S.36° E. 3.80 “  Atend of course, bank, 30 ft. high; narrow heach
S 5610 T . of rock and gravel. ' o
S.561° To. 6.40 Atiy].?‘]ﬂ() (‘,zls., bank 9 ft. high; at 3.00 chs., 5 ft
o . N igh. Rcattering timber off heach. o
g, 3210 \I< QOQ : Low bank 4 ft. high. Seattering timber off beach
Q. 471 . 3.4 To the meander cor. of fracl. seca. 18 and 19,

%;f)\ir?d, .h}i,tz? on north part of island, low on SE. part,
Soil, rich loam on east end: stony on west end of jslar
: ¢ : stony es sland; Istand 3d
Tl;]\:k{}?écﬁ;i’l ltnaplle, afnd ash; undergrowth on west end’ of ieiand{ l::;gl
shes | tangle of grape vines and wild ivy on the hi v ground: ¢
few scattering water elms and sycamores on lim" part‘of”iésy;:\n%l]mmd‘ "

August 17, 1893,

Meanders of a small istand, ealled Diamond Rock, in See, 18.

I commence at the anxiliary m : i i
Thenes i o tee anxiliary | ]e;;nder cor. on gouth gide of the island.
N. 164° W. 2.70 chs.
N.61i° E. 2.90 “
8. 483° E. 3.50 ¢
% 274° W, 2,20 ¢
. 85° W, 3.80 .« ciliary
Lo, oy 30 To auxiliary meander cor. and place of heginning.
Soil, gravelly lnam; 3rd rate.
’I]\:}? timber.
ig island is about 4 ft. above the water, n j i
: . > the °r, not subject t ion; has
no vegetation, except grass; and is without impim'erge]r?g,ﬂatmm he
August 17, 1803,
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GENERAL DESCRIPTION.

This township contains nearly every variety of land from plains to mountains, and
the soil ranges trom alkali to rich loam. The soil of the bottom land along the Yel-
lowstone River and in the central part of the township ie generally rich, hlack 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
growth of rich and nutritions grasses, and will produce crops without irrigation.
Tn the southwestern portiot of the township is an arid plain, and irrigation will be
necessary.

Cottonwoor, sycamore, ash, and other kinds of timber are found along the Yellow-
stone River, and scattered along the creeks. The Little Snowy Mountaing are
covered with a dense growth of pine, oak, and fir timber, many of the trees heing
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 amall springs and brooks. The eastern end of
Lin’s Lake, comprising only a small portion thereof, is included in this township.
This lake i about 10 miles long, and its greatest width is about 4 miles. The water
is clear and pure, and varies in depth from 10 to 200 feet.

fvy Island, in Lin's Lake, contains nearly seventeen acres of land. About the
middle of the island is a fine large spring of pure, cold water, which supplies the
hotel and cottages situated on the south shore. This island is a favorite resort for
residents of Lake City and the surrounding country.

The town of Lake City, the county seat of Humboldt County, contains a court-
house, three churches, two hotels, several stores, and ahout 50 dwelling houses. Its
estimated population is 300.

There are two settlers in sec. 35, and one each in sees. 16, 17, 19, and 25.

James Parker’s desert-land claim in sec. 832 may be irrigated by an artesian well,

which is now being driven.
RouERT ACRES,

U. 8. Deputy Surveyor.

(Nove: At the end of each book of field notes, or each set of books forming the
returns of adeputy’s survey, thelist of namesand duties of his assistants, and the final
oaths of the depufy and his assistants, will be attached, in conformity to the model
chown with the survey of the third standard parallel, on page 144. When the returns
hall have heen found correct by the surveyor general, he will append to each of the
original field hooks his official approval, according to the following form, or so varied
as to suit the facts in the case:)

Orrice or THE U. 8. SURVEYOR GENERAL,
Helena, Montana, December 1, 1898.
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 fleld notes,
and the surveys they describe, are herehy approved. A B
T

1. 8. Surveyor Gieneral.

(To the copiesof the field notes transmitted to the General Land Office thesurveyor

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 Territoryl of ... .. oooiiiiiiinnnns , hag heen correctly copied
from the original notes on file in this office. N B

£ B ,

U. S. Surveyor General.




SURVEYS OF PRIVATE LAND CLATMS,

372. Beforp ordering any survey of a private land elaim the surveyor
general will receive full instructions from this office, hy which he will
be govertied in issning his instructions to the deputy. The instrue-
tions # the deputy must be enteved in full at the commencement, of
the field notes of such survey.

313, The instruments used in the survey of private land claims must
he the same as those required for the survey of public lands, and must
be registered and tested in like nanner at the surveyor general's office
previous to the deputy's commeneing work: and the instructions for
the survey of public lands must, as far as applicable, he strictly
ohserved in the survey of private land claims. ‘

374, In all matters concerning the obtaining of true meridians and
recording true courses of lines, the instructions given in previous pages
are to govern the survey of private land claims, '

375. At the end of each mile along a boundary, the character of the
soil and amount of timber, grass, ete., will be stated; and the date of
each day’s work in the ﬁel(iq must. be noted at the end of the record
thereof. ’

316., The requirements in the ¢ Summary of objects and data required
to he noted,” as set forth in the instructions for the survey of publie
lands, must be observed hy 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 ohjects in the
vicinity, and where only one hearing can he taken the estimated dis-
tance must he noted.

377. At the heginning point upon the houndaries of each grant sur-
vey, a corner must he established of the same character, size, and
materials as preseribed for township corners upon the lines of the sur-
vey of public lands, except that only two pits will he 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, 17 (for heginning corner one)
must he neatly cut or chiseled.

378. Each of the mile corners or stations of survey must he estah-

lished in the manner prescribed for the establishment of section cor-
ners upon the lines of public surveys, except that they will be marked
on the side facing the grant with the initials of the grant and the num-
ber 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.

379. Where mile corners are established, except upon meandered
portions 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. (See definition
of meander linés, section 153,) ’
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380. Such other marks, in addition to those above dom;nbec?, will b(i
plaéed upon the corners as may be requived by the surveyor genera
is special written instructions, ]
m‘%hﬂlqu;\(‘:];s‘u as practicable, bearings and distances nmst'hgj ta“ken‘
from each of the corners or stations to two or more roclfs or tr e.(‘..s,tgl
prominent natural objects, if any, within a convenient d}ﬁt.an(:(;, mh]p
same manner as required in the instructions for the survey ‘?1 'pl{} tlm
lands, and such trees or objects must he Tﬂﬂl‘kid \Vlﬁh the ”},-,lt,“ ;hn , :e
grant, and underneath same the letters ““B.T.” or “B. O.," as the case
mq\\\’l};;mq corners will he esmbﬁﬁhed, _where necessary, m} %b\exlsagln
manner as required in the instructions for the survey O.f public 'm}
389. In all cases where the lines of the grant houndary snne{ s‘]m. er-
sect established lines of survey of public lands or private la;:( ¢ an‘nfi
the course-and distance from such point of intersection ‘to the nem.ezy
corner on the line of the prior survey must be carefully 1 un, m(ia].?u}l)eé,
and noted, and whenever necessary such corner must~ he leesta‘w ;sdeh.
383. The survey of a private land claim must always he connee (j,f thﬁé
a line actually run and measured in the field with S'O}YFO (*.(éx'ng,l oe the
public surveys, if any such have been established within af }(% AnCe of
exceeding two miles from any point on the boundary lines of the priva
la%(ééilﬁgg;mdaries or portions of houndaries of previously e%st?]bh?h.ed
grant surveys, which also form a portion of the bmmdaneio ‘ et.qc :;:n;}
to e surveyed, will be adopted so far as common to b'f_)t.‘ gt ?nqg ] x;q
no payment will be n})}ad}? for such common houndaries unless it is
ssary -edstablish the same. .
npgg:w'l)hioﬁleig t:lf}))fl:w must embrace a full, clear, and concise ;mti-
ment of the deputy’s reasons for his lncation and establishment of each
hngggmf‘z 'gene al description of each tract must be given at the e}r)\d of
the field notes of the survey of same, which deseription mtdlst ;zmv m;ce'
a hrief statement of the main features of the tract surveye g clm_,;?ac ,371
of the land, timber, and other natural growth, kinds of ‘mlgem , 1 tai?ﬂ’
population of towns and settlements, ch;n-actomstmsf 0 m(?;m ::Le s,
streams, springs, ete., and such other data as may h'e 0 lmpfm rm(q .
 The deputy must particularly note all facts relative ‘ ? ']ue.._tclzlrflﬂ
inhabitancy. of the land and designate all tracts occupied by actus
3 £ residents. ) )
%P%t;g‘zl %I;el aseputy surveyor must retnrn with the field }?}OWTI a}tpy:;;
graphical map or plat of the survey. As far as pmctlcn' (; a (:r:}sed
described in field notes, and the main features of the.n‘ac , ‘sl‘ntréj)ct,e(i
including towns, streams, mountq;)nls, roads, cte., must be pro ‘

§ rurately as possible. )
On‘%SS%Ch'l%lgtﬁﬁd%{?:gzleq}ﬁ(ggki n?nst embrace a list of assistants, and pre-
liu'lim.u‘y and final oaths, as required in the instructions for the survey

3 s. . )
OfS%lS;}.ﬂ}l(:hlg r&iputv will note all objections to his survey tlllnt may t}])e
brought to his knowledge, apdthth% Sm:;y?ingder(];aflﬁ;t}o VZII[ ch))rlnoleagng;
repor e C issioner of the General L Office » 0
:nezgg; tt(‘;oht}:f %géﬂg;;lip all protests filed in his office, together with

full 1 ’ reon. .
: gg(]).le )f%lctiatlhglats, copies or tracings of the.sull;vey Ot;f “stlit:mlggg
claims will not he furnished to any person until t ;} (3031 %t urve;
and platting the same shall have heen paid to the United States.




APPENDIX RELATIVE TO ACCOUNTS FOR SURVEYING
AND EXAMINATION,

A0 UL S, surveyors general and deputy surveyors ave required to
comply strictly with the following instructions:

All surveying nccounts transmitted to the General Land Office for
adjustment must he in duplicate and in a separate letter from that
forwarding the plats and ficld notes of the survev. The name of the
deputy surveyor, date and number of the contract, the amonnt of the
estimated liability, and whether said Hability is limited or not, shonld
e noted on the face of the deputy’s account. '

The amount of the account and the appropriation from which it is
to he paid should he stated hoth in the letter of transmittal and in the
account rendered.  The deputy’s affidavit that the survey was executed
by him, and that it was just and correct. should be attached to the
account. .

The date of the surveyor general's approval should appear in the
certificate thereto, and the dustination of the draft or drafts, the name
of the pavee or payees, with the post-ofiice address. should be added.

292, When the survey iz chargeable to ** Deposits by individuals for
surveving the public lands,” it should be so stated, and the deposit to
which the field work ix 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. o

When the amonnt of an acecount is in exeess of the liahility of the
contract, a copy of office letter authorvizing the excess must alwavs
accompany the account, ’

393, When stating an expense account for examination in the field
or office on surveys, the number of the contract under which the sur-
vey was made, the name of the surveyor, with the number of township
and range examined, should he inserted in the account, accompanied
hy a copy of letter of authorization, said account and vonchers to he
furnished in duplicate and to have the affidavit of the examiner as to
the correctness of the charges and the approval of the survevor general
attached, ) T
294 When surveys are continued and oxecuted hevond the time
Jimited in the contract and the contract has expired, and there has
been nb properly-granted extension of time thereto, the compensation
of the deputy surveyor for the lines of survey execented 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 limitations of the appropriation from which the
aceount must he paid.
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395. The field notes of a U. S. deputy surveyor, which are the data
upon which his surveying account is stated by the surveyor general,
and subsequently adjusted by the Commissioner of the General Land
Office, shonld describe the surface, soil, etc., at the end of each mile
or fractional mile of survey, and should state the number of chains
and links which are “mountainons,” *‘ 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-
tahle growth of such height as to obstruct the use of the transit, and
require cutting away to obtain sights along line; also bushes, hrush,
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
he paid for at the minimum rate allowed in the contract for that class
of Tine which is run to the closing corner, unless otherwise specially
provided in the contract.

306. The practice of allowing deputies to retrace any and all lines
which they may deem necessary in connection with their work, and
compensating them therefor, has heen modified by a cirenlar to sur-
veyors gerieral, issued June 15, 1898, regarding resurveys and retrace-
ments.

Tt it becomes necessary to retrace any of the exterior lines in order
to properly close their lines of survey, it must be done at the deputy’s
own expense as a legitimate contingent in executing the contract. If
it should he found to he absolutely necessary to resurvey and retrace
any portion of the exterior township lines, except such as ave clearly
provided for in the articles on pages 7% to 82, and in the circular on
retracements, above referred to, the deputy should report the facts
immediately to the surveyor general and await further instructions,
The facts as veported to him will he promptly laid hefore the Com-
mirsioner of the General Land Office, xpecit-ing the number of miles
of retracement vequired, and, if such resurvey is anthorvized. the
deputy will he immediately notified.  In no other case will any
resurvey he paid for which ix not specifically anthorized by the
Commissioner,

397. The survevor general will furnish the deputy, hefore taking
the field, full instructions as a part of his contract, in the matter of

resurveys and retracements.

PROCEDURE OF COUNTY AND PRIVATE SURVEYORS IN RESTORING LOST
AND ORLITERATED CORNERS AND SUBDIVIDING SECTIONS.

398. The General Land Office assumes no control or divection over
the acts of Tocal and county surveyors in the reestablishment of extinet
cornets of original surveys, nor will it issue to them instructions in
such cases. 1f follows the general rule that disputes, arising from
uncertain or erroneous location of corners, originally established by
the United States Government, are to he settled by the proper local
authorities or by amicable adjustment; and to aid in this result it
furnishes a cireular pamphlet which the office desires to be considered
as merely advisory and explanatory of the principles which should

prevail in performing such duties.
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399, The proper or equitable position of any houndary line b
the claims of persons, where the lands have hegn disposegof is }?2,;’333
the jurisdiction of the General Land Office, especially where the line
is affected by corners established since the original survey by count
surveyors or others, and not directly authorized hy that office. ¥
. 400. Surveyors who have heen United States (i};puties 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
earefully distingnish between the provisions of the statute which guide
a Government, deputy and those which apply to retracement of lines
once surveyed, The failure to observe this distinction has heen pml;
lific of erroneous work and injustice to land owners, o

The circular on *“Restoration of lost and obliterated corners, and
subdivision of sections,”™ mentioned ahove, dated March 14 1901, s
furnished to applicants. ' T

DEPAR’EMEI:?T OF THE INTERIOR,
Washington, December 30, 1901.
Approved:

E. A. Hrrcucocs,
Secretary

INDEX.

Sectinn, Page.

Abbreviations allowed in returns and reports. . £0, 207 26,70
Acces~ries to corners and their value....... . 55 pid
Accesi.ies to corners, A %arc of monuments. . 54 25
Accesaories to corners, table showing kindsof . 93 &1
Accounts for expense of examinations. .. . 393 150
Accounts for surveys, rules for preparing.. 391-397 190
Accounts for surveys, when subject to redu 394 390
Act of 1805, making actual aurveysvalid................... . 5 7
Adjustment and use of solar instrument, to be_tested by Pola . 332,333 110
Adjustments of instruments, and tests thereof. ... ...covaenn R 36,3 22
‘Alinement in resurvey, when may and may not be changed. . 256-261 80-82"
Alinement, when linesaredefective fn........ooooiiiiiiiaiiiini... . 2 %
‘Alteration end correction of returns by surveyor-general, how far allowed.... 9. 15
Angles allowable in triangulation . 357-359 121
Angles lessthan minutes, how measured.. . 341 114
Angles; transit angles defined, and not allowed . 1589 83
Areas of certain 40-acre tracts to be shown. . 236,237 7
Arens of lots, rmles for computing........ 243-245 76
Assistants’ and deputy’'s oaths, forms of ..o 138, 144
Assistants' and deputy's oaths to field no 197-200, 203 69
Asdistants, change of, tohenoted........ 206 70
Assistants, list of their names to be given. 196, 206 69,70
Assistants, before whom they should be sworn... 199 f9
Assistants to be instructed before beginning work. 113 b5
Assistants to deputy entitled to copy of Manual.. 113 B5
Astronomical and civil day compared.......... 1295, 208, 299 92
Astronomical time for houraar\% e observation..... 318,320 102,105
Astronomy, elementary facts of, necessary in surveys.. . 295 91,92
Authority of deputy surveyor, how limited and terminated . 17 14
Aunxiliary base line in subdividing township .- . 148 61
Auxiliary meander corners defined.......... . 89 48
Auxiliary meander corners, when required . 170 &4
Azimuth of Polaris defined..................... .. 295 92
Azimuths and offsety for secant method, table of. . 335 111
Azimuthg of elongation of Polaris, table of..... . 303 98
Azimuths of Polaris for hourangles, table of. . 322 106,107
Azimuths of tangent to parallel, table of... 845 116
Back and fore sights, methodsof.,............0 118 B
Bank of stream, right and left, defined. 156 62
Base line and prineipal meridian...... 26 20
Rase line, anxiliary, in snhdividing township.. 148 61
Baze line and principal meridians in United States, table of . 289, 290 0
Base lines, how run and established....... 115,122 55,56
Bearing objects or rocks............ B5

Rearing ohjects, specimen nores of L. .ol 178,179
Bearing or witness trees a3 RCCESOTIOS ... .oovurenianarees 55 25
Bearing trees along standard lines, proper loeation and number of 102 b3
Besring trees at witnesscorners.......... . 96 52
Bearing trees, height of marking on 105 b4
Bearing trees, limit of smallness of . 106 4
Bearing trees, measurement to center of . 104 il
Bearing trees or objects, limit of distance 103 53
Bed of river,definitionof................. 164 62
Black india ink lines required on plats 72,73
Blazing of trees near line, rules for vens 23
Blazing of trees on timbered lines, rate of pay when 24
Blazing of trees to extend throngh bark.._........... . B
Blazing only allowed on true lines, not on randoms. .. 23,69
Bond and contract for survey, form of... . ocivviiciicnens b=} 16
Bond of deputy may be sued on for fraudulent returns . 18 16
Books of transcripts to be consecutively lettered .... . 241 6
Roundaries, defective, definition and correction of . 247-264 79-82
Boundaries, governing, of townships, definition of... . 28 20
Boundaries of former townships, how rectified when defective 265-282 23-86
Boundaries of reservations, descriptions of corners on. 91 48
Boundaries of townships, how run and established ... 130-134 57

193

43853—08—-13




C
194 INDEX.

Section.

Bounduries of township, specimen fiel
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Correction lines, former name for standard parallel 31
Correction lines or new standard lines between old 126
Correction of random lineg, and _table for..... 346-349
Corrections in field, how shown in transcript 240
County and local surveyors, duties and notsof.. 308400
Courses of meanders to be in degrees and quarters. 160
Courses of meanders to he referred to trie meridian.. 159
Courses to bearing trees to be truly taken by instrumen 104
Culmination, lower, derived from table of npper... 317
Cnimination, method of finding meridian... 304-306, 317
Culmination of Polaris defined.. k
Cnlminations of Polaris, upper, with table .. 311-313
Culmination, times of elongation deduced fr 315,316
192

Dates of all field notes to be clearly shown..
Dates required in notes of meanders

Day, astronomical and eivil..........
Day of the month, proper reduction for. 313
Decisions regarding shore lands and mea . 154, 155
Deelinatinns, hourly table of, far use with rolar 361,362
Declination of needle dizcarded as basie of surveys, 33,201,202
Defective township exteriors, definitions and rules for 247-264
Defects in field notes filed, procedure when found.... 19-21
Deficiency or excess to he on north or west boupdary 4
Deficiency or excess, position of, in certain crses. 2
Degrees of latitude, lengths of, in chains ... 366
Degrees of lnngimde, lengths of, in chains 387
Delta Cassiopeia used at culmination ..... 305, ;(2)6
| 4

Demarcation on plats between old and new survey
Dense undergrowth, chaing of, to be noted
Dense undergrowth defined .. ...............
Deposit or memorial at corner falling in road
Deposit under corner, specimen notes of .......
Deputies in joint contract, each to attest his own work
Deputies, limit and termination of their anthorit
Deputies, qnalifications of, for appointment .
Deputies, record of appointments and oathsof.
Deputy's final onth, before whom taken......
Deputy survevors anthorized to he appointed
Deputy surveyors, oaths of ... .oooooe.oes
Deputy tn he present nt settin
Deseription, general, af township surveyed. ..
Description of corners previonsly set..
Descriptions of closing section corners
Descriptions of closing township enrners.
Descriptions of corners common to 2 townships
Descriptions of corners, forms given to be fotlowed |
Descriptions of corners, modified in certain cases .
Descriptions of corners of 4 sections ...
Descriptions of cornersof 4 townships
Descriptions of corners of 1 section only
Descriptions of corners of 2 sections..
Descriptions of corners on private-gra §
Descriptions of corners on reservation boundaries .
Descriptions of corners referring to only 1 township.
Descriptions of 8 styles of standard township corners
Descriptions of irregularlntsina section .....
Descriptions of Iand, to follow notes of line
Deseriptions of meander eorners.........
Descriptions of quarter-section corners
Descriptions of standard section corners. .
Deseriptive nates of townships, for local Iand office .
Desert-Iand claim, specimen notes of inferseetion of .
Diagram index of field notes required...
Dingram index of standard and exterior
Dingram of exteriors, recu:iremoms of ..., .
Diagram of exteriors, to be separate from township piat .
Diagram of polar constellations and explanation of .
Diagram of triangniation, desirable in field notes. .
Diagram to illustrate bour-angle method
Dingrams to be furnished to deputy witliins s,
Diagrams to be returned with field notes. ...........
Difference of longitnde not regarded in hour-angle caleulation
Dimensions, abbreviated forms of.
Dimensions of corner posts .
Dimensions of corner stones, .
Dimensions of corner stones on rexervation]
Dimensions of posts, pils, and mounds, minimnm .. ..
Direction of streams, how noted in field notes and Aisgrams..... e

172
205, 208, 299

3775

189,

178,189
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Direrepancy between two gets of chainmen, Jimits of 121 58
Distances in meanders to be whole chainsor multiples of 10 links, 163 63
Distances nf bearing trees to be taken to cente 104 54
Distances to be taken in chains and links. 38 22
Distance to bearing ohjects not strictly lim 103 A3
Double back and fore sights, method of. . 118 55
Double corners, eonnection lines between 66 30
Double corners to be shown wherever they exis 222 73
Dropping pins on steep ground....... 1. 40 22
Dry runs or watercourses, how piatted. 218 72
Duplicate lot numbers in a section prohibited .. 234 78
Duplicate township plat, to he filed in General L 214 72
Durable materials required for corners........ 112 55
Dutier assigned to Commissioner 6 7
Enrth and stone mounds, to be separate from corner... 101 53
Earth and sun, motions of, to be understood. .. 295 91,92
Ellicott’s line or first meridian established 1785........ 289 89
Elongation and culmination table of former Manual omitted 294 91
Elongation, observation hy telescope instrument 303, 304 94,96
Elongation, ohservation without telescope .. 302 "o
Elongation, rule for finding time of, from cu 315,316 103
Engineers' chain by feet, not allowed in public survey: 38 22
Ephemeris, use of, in solar work ... .. 3R1-364 123
Equation of time defined . _......... 295 2
Equation of time to be nsed in certain cases 363, 364 123
Error, limits of, in meander lines. .. .. 180 86
Error, limits of, in section lines , ... 175,179 66

Error, limits of, in township houndaries
Error of cloging, to be found and eorrecte
Establishmentof corners ... ........
Examination of surveys in the field

Examinations, accounts for expenses o,
Examiners of rurveys, duties required of.
Examinerr to make thorough solar and stellar ohservationg
Examples of Polaris obervations..........c..oieviiiiniien..

Examples of triangle computation
Excess or deficiency causing fractional sections
Excess or deficiency, where first placed.......
Extension of surveys east or =outh, when necessary
Exterior or boundaries of townships, diagram of.
Exteriors, defentive, rules for eorrecting......
Exterlors, field notes and requirements of......
Exteriors, field noteg, must give tahular statement of . |
Exteriors having two sets of corners to be fully platted.
Exteriors, limit of elosing errorof ... ... ...
Exteriors of townehips, how run and established.
Exteriors, specimen notes of

Exteriors, specimen notes of resurvey of. ...
Exteriors surveyed by secant or tangent methad ..

False or fraudnlent surveys, prosecution for. ..
Feet and inches, when may he used in field no
Field inspection of surveys ... ... ool
Field notes, bnoks of a set denoted by letters
Field notes bound in books of record. ...
Field notes, filing of, with surveyonr-general
Field notes, objects and data to he noted in. ..
Field notes of deputies to conforin tn specimens in Manusl
Fiel notes of eacb mile to be separated by black lines |
Field notes of meanders, what must be shown in .
Field notexof standard and base lines, requirements
Field notes of subdivisions, requirementsof .. ...,
Field notes of township exterinrs, requiremente of .
Field notes, original, defined....................
Field notes, procedure when found defective |
Field notes, rules for preparing .
Field notes, title page of .
Field notes to he completed by deputy before
Field notes to have index diagram. .
Field notes to show eharacter of surface nch .
Field notes, transeripts made for General Land Office |
Field notes, what must be recorded in ...
Field notes, whereand how tn he filed |
Figures in marking corners to be arabic only .
Filing of returns by deputy defined .
Filing of surveying returns not sworn to declared imp
Final orth of depnty, before whom taken.
First survey, seven ranges in Ohio
Forma of describing corners .. ... ..
Forties in certain large sections number: 0
Fractional distances to he fully shown along lines.
Fractiona: Jots authorized in 1832 ...l

“returning them

roper

INDEX.
‘ Sectinn,

.tional lots, creation of, in township plats..............0 . .
)F;xl:gg?ignal lots, meander lines not strict goundarm of B
Fractional lots, melthr%d of mtlm&ei::%f ..... :i gt

et 1 Jotg, rules for protraction of..... - -2
g;ﬁgggggl lots, small, to he avoided when pmcucahle. e %&! ‘2)47
Fractinnal sections, rules governing formation of..... - .

\tional townships and old surveys, on same plat
Tl::‘;g;tinnm mwns‘nigs, how to number the sections |

Fragmentary subdivision of toOWNSRIPS. v J ’
ipi | 182
General description of township in returns.... . i 2
(;eneral Land Office anthorized, act of 1812....... Wi | A
General Land Office placed under Interior Department, 1849, ‘ :
Geographer of the Unifed State . ' 2
Governing houndaries of subdi nal s Y. i b
Governing boundaries of townships defined... i o
Grants of private land, retracement of lines of | s
Grants of private land, rules {or survey of... : %
Guide meridians and standard parallels. .. ! o108
Guide meridians, how run and established. . ! =
1

Guide meridian, sectional, definition and use of.

Guide meridian, specimen field notes of

Heading of pages of transcripts.......
Height %f mr:uis on bearing trees

Hiatuses and overlaps, rules for treatment of.
High rates of pay, to he justified by field nntes
High-water mark defined by decisions.......
Hills and ravines, estimated dimensions in feet .
Hillsides, method of chaining on

1-14

jstory of legislation for survey: . o
g:\:‘;zngle Yiethnd for obtaining 1 ian, rn}es for. :‘;»15,1 et
Hour-angle observations, explanation of tahle for .. ae-o

Hour-angle of Polaris explained
i i i Ly SO B R P
Identification of 0ld corners, specimen no
Impassable objects on line, procedure hy offset .
Impassable obstaclesin running exteri
Improvements of settlers to be noted..

Instructions of manual to he szmdie.d .
Instrictions, special, to accompany con

150
Tnaccessible point for township corner. v
Index diagram of field notes........... . aredl
Information as to old surveysto he furnishe e
Initial points for systems of surveys...... i 1
Injury or removal of monument, penalty f()r.ri B :
Inspection of field work, observations require in. o
Instruction of chainmen in measurement ... 13
Inetructions, first publication of Mannal of. : 1012 1
Tnatructions, Manual of, to be part of contract :

i tersof... ..
1aland, specimen notes of mean¢ )
I=lands to be noted in meandering mainiand ...

I

|
i ; - 1
Instractionafor pnbhq-lnnd SUTVEYS.. ..., l i ]

struments, their adjnstments and tests...... ! o

%gtgrior Department, Gene\{n]}m&d Of‘tﬁr-‘%ng}nrt of, . 3 - !
cals of timeusged at cnlmination, tabledl. ... . feenes - e
%r;!}eeél‘!lﬂnritiesof old snrveys to he shn\vnnm special instructions . - 2
Trregular enrveys along waters, act of 182 . 1 o170 {
1slands, connectinn of, ta shore snrveys . “
E
|
i

Joint contract, each deputy to Sign NS OWN NOT@S. Lo eiveir e

164 ¢

ces and ponds, meanderable, size of
},‘gh(é: wholly within section, how meandered :
Lands fronting on waters, nonrectangniar sury
[atitude oheervation, lncal mean wateh time ta
Latitude observation, specimen field nn\es.o.lf
Latitude observations ta he taken earh day if pos
Latitudes of all base Hues, table . oo i
Latitude, table showing lengths of o degree o
Laws of Congress on snr;’g}'{sﬂ.r.{ W ..

i jon for snrveys, history of......
}:g%l‘g'?rtllgoo[ hooks of transeripts for rcmrlence
T.etter of transmittal to gurveyors general . ... vaiian
Letters and figures marked at corners, no punetiy
Letters and figures to be cut upon monuments
Leveling chainand plumbin% pins........
Liability limit to be expressed 1n contract

23625

imi deviation on old boundaries ........ . | gl
Hnu]xlit (()}f distance to hearing treesnot strietly (zeﬁ;nm} id ; B
Timits of error in new surveys distinet from those o S 1
Limits of error of closure and length. R .. 9
Line trees, how marked ........ - . 5 s 208
LISt Of names of ASSISIATS FEQUITRA. .o oovmvverhwnmeeesememr e 77T 200
Local mean timeand standard time ...

P NSRRI
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Section,

1ocal mean time, setting watch by n SerV

Local time, how dedncegi from sm%dg(r)(ril {wi?‘)];l(;r\auon for-
Longitude, difference of, negligible in hour-angle work
Longitudes of all principal meridians, tahle of o
Longitude, table showing lengths of degrees of...
Lost-corner circular of March 14, 1901, furnished .
Lost corner, specimen notes of restoration of
Lot computation of areasof. ..
Lots, [ractional, along shores of w
Lots, fractional, anthorized to be laid off
Lotg, fractional, rules for numbering of.
Laots, fractional, rules for protraction of

Magnetic-declination tables deemed no

Magnetic declination, how found frr(]mr‘ln thgfrsifer(};?M
Mnagnetic needle not tn control lines of pnh]ir:‘snrvev;
Manunl, extra copy for use of depnty’s assistant )
Manualof Instraclions first issued, 1855.. .. ..
i{mmnl npart of every enntract for surve ° 1862 .
Map of United States, all bace and meridian lines shawn on., .
Margins of transaripts to be blank, for hinding
Marking linesin timber, act of 1798 still valid o
Marking lines in timber and hrush, rules for .
Mnrk;ngs atmeander eorners .
Markings on corner monuments, how made
Marking stones, posts, and trees, tonls for i
Marks at guarter-section corners, how Nn’r‘od
Marks on hearing trees. proper height of. .l
Marshal, United States, may protect offic
Marsh or other impassable tracts in subdividin
Miterial for posts to be durable timber .
Mean high-water mark in meanders ..
Meander corners. auxilinry, defined and reqni
Meander corners defined, and where nsed
Meander corners, deseription of R styles of..
Mennder enrners. distance hetween, on san
Mesnder ecorners not to he numhered on p]nfQ
Meander corners not proper along eanyonsg or marshes
Mennder carners on tide wnters, witness eorners for. .

atidd

red |

Meander corners on unsafe i
2T S H QTI)HH(‘ to hﬂ\'Q witness corners
Meander eorners, specinl, defined ™ 8a P
Meunder eonrsee to he taken toqnarter degr 80166
Meander distances. odd linke to he avoided. . 11(1:(;
R 3

Muenndering lake wholly within a seetion
Menndering. only applicable to water marging .
Meandering, topography which is to he reeorded in
Meandering, what sfroames are subjeet to

Meander lines at mean high-water mark. .. ...
Meander lines limits of error of closing .
Meander Hinee, not honmdaries of traats of 1
Meanders, not applicable to e
Mennders, specimen notes of
Meandere, subject to feld inspe n

Mennders to be indexerd in fielkd notes and teanseript
Meanders tn be reenrded hy compase enurses
Mennders to he tesfed by traverse in the field. ..
Moean olar time defined L
Measurement, Hnes which are defective in
Memorial, buried vial with reened

Memorials horvied at corner point, kinds pr«\ff'rrv'rl
Meridian by Polaris reqnired hefnre snhdividing. ...
Meridian established by survevor general for testing
Meridian of any plaee, methodenf obtaining .
Meridian, process of finding at culmination.
Meridian, process of finding at elongation, hy tr\l}rsmp("‘ i,
Meridian, process of finding at elo aation, witheut teleseaps
Meridians and base Hines of sarv X "
M(’ﬁd@)h& gnide, and standnrd pa l<
Meridiang, prineipal and euide, how run and eatahlished

166,187
153

Meridians, rades and table for convergen
Meridinn, sin oheervation by plain trans
Mineral elnime, effect in preventing ehange of exteriors
Misclosure, deputy to seek [or canse in hicown wark .
Misclosnre, to he disen A and carrected in the field
Mizar or Zeta Ursw Majoris nsed nt enlmination
Monument nt initinl point to be indestructihle
Monumentsat corners and their accescories., ..
Monuments nt corners, prohibition of removal of
Monnd of stone or of earth, separate {from corner .
Mounds and piteat quarter-cection corners, how pl;\(‘nri
Mounds and pits, Table | showing use of .
Mounds, pagition of, separate from corners

Mountainons land. distance over, (o he reported in ench mile

Page.
123, 12
124

A3
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scetion,

wames of lakes, mountains, ete., how given in field notes ...
Navigable rivers to be meandered. . ... ..
Necessity of resurvey, in what cases ju ified . .
Needle snrveys not satisfactory on publi -land line
Negleet of blazing timhered lines......... .

New surveys, methods of connecting to old s
Nnmbering of fractional Jots, system of .....
Numbering of lots in excessively large section
Numbering of meander corners no Jonger required ..
Numbering of sections in full or fractional townships
Nunthering of sections, ndoption of present system
Numbering of townships and ranges

=

Onths of assistants, when taken hefore deputy .
Onths of deputy suTVeyors........o.en R
Onths of surveyor and assistants, requirements for
Oaths ta field notes to be made hefore filing return
Ohjents and data required ta be shown in ficld not
Oh{iqne and tight triangles, limitations of ........
Ohservations by hour-angle method, explanatinn o
Ohearvations, examples and fllustrations of
Oheervations for meridinn at enlmination of Polaris .
Observations far meridian at elongation .. .
Ohservations for meridian on hase Jines.
Observations for meridian required hefore subdividing
Observations of Polarisat elpngation, specimen notes of
Observations of Polaris by hour angle, specinien notes of

Observations of Polaris, 5 classesof.......... ogeeeeans
Observations of sun by plain transit for meridian, not recomr
Ohservations, table of suitable times [ (e N .

Ohservations to be recorded by examinera as well as depnti
Observations with solar instrument to be recorded daily.
Ohstacles on line, how passed by offset or trinngulation.
Ohstacles to running exterior lines..........

Obstrueting surveys, and protecting surveyors.
Offset line, specimen notes of
Offset lines, to reach tracts wi
Offsets for ohstacles on Jines of surv
Ofscts from seeant, tableof ... ...
Oftsels from tangent to parallel, table .
Offcets or trinngnlations to pass obstacles,
Old and new surveys, how separated on plat
0Old corners, specimen notes of identification of.
O1d surveys and new, rules for connection of
Order of executing suhdivisions, when may v .
Order of executing surv to he shown in special instrictios
Ordinance for surveying system, 1784 ..o reeceneoe
Ordinary or mean high-water mark for meandering .
QOrientation of eorners....... . S
Original field notes defined .
QOriginal township plat retained by
Ornamentation of plate, small cired
Overlaps and hiatuses, rules for treatmentof ...

Paper required for transeripts, size and form of .
Parallelism of latitndinal scction fines .......
Parallelism of meridional section lines.......

Paratlels, standard, and guide meridiang ......
Parallels, standard, how run and established
Penalty for removal or destruction of enrners,
Permanency of corner monuments .
Photalithographie copies of plats.
Pits and moundszat meander corners, how piaced
Pite and mounds at qnarter-section eorners, how placed
Pits and mounds, Table I, shawing detnils of .
Pits at COTNETI AS ACCESSOTICR L ovvninrnrs
Pits, mounds, and posts, dimensiong of, are minimum
Plats of townships to conform to specimen in Manuni
Plats of township subdivisions, rulesfor preparation of .
Plata to be free from ornamentafion. .. .eceoeo--
plumb line and sight, use of, in obtaining meridian.
plumb line or substitute in chaining steep ground.
Polaris, azimuths of, for hour angles .. ees
Polaris, five classes of observations of |
Polaris observation at elongation by plumb line.
Polaris observation at elongation by telescope .
Polaris observations for merndian essentianl

Polaris, table of upper culminationsof ...
Ponds, Inkes, and bayous, meanderable
Position of mounds beside corners,
Position, when hines are defeetivein........-.
Posts, ete., dAimensions gtven are minimum ..
Posts not {0 project over 12 inches above gronnd.

: 303 ‘
117,119,128,
' (i

a11-312
1

i
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Posts to he of durable timber
Practice and training of chainmen
Preparation of field nntes, rules for
Principal meridian and base
Principal meridians and bases of all surve
Principal meridian, how run and established
Private land claims, retracement of houndaries of .
Private land claims, specimen notes of connection with
Private land claims, rulesfor survey of
Froper corners and lines of sections, act of 1805
Prosecution for frandnlent murveys, how provided for.
Protection of surveyors, act of 1830 for
Public lIand laws relatin
Punetuation marks not

Qualifications required for appointment of deputies ...
Quurter lines through sections, how run
Quarter-quarter sections authorized, act of 1832
Quarter-section corners, description of 8 styles of
tinn corners of only 1 section..
tion cornera on cloging lines, how placed ..
tion corners, position of accessorfes at. ..
Quarter-section corners position of, in different cases
Quarter-section corners, standard, markings of
Quarter sectlong, first act anthorizing
Quarter section, when regarded as surveyed

Quarter-

fuarter-s

Rancho, =pecimen fleld notesof connection with
Random and true line method on exterinrs..
Random and true lines in subdividing

Random for distance only, defined....,..........
Random line, proper procedure when defective .
Random line when objective corner is in sight
Random sectinn line, correction of. ...
Random township line, correction of
Ranges and townshipg, how numbered
Ranges of townships or sectlons north an
Rates of pay for services to be justified by fiel
Rechaining lines for discrepancy or error
Rechaining lines, when require
Record, a8 & memorial huried under a monument
Records of survey to be hound in volumes
.Rectangular fraction, how hestowed in histus or overlap.
Rectangular system of surveys
Regular section corners, descriptions of 8 styles of .
Regulations of surveyor general as to his deputies
Remaoval of negligent deputies by surveyor gener
e of corner monument, penalty for.
(General Land Office in 1836 ...
Reports and returns, abbreviations allowed in ... .
Reservation and other irregular land lines, not meanders
Reservation boundaries, deseriptions of corners on
Reservation boundaries, meander limits not applicable to
Reservation boundary lines, how shown on township plats.
Restoration of corners and subdivision of sections
Restoration of missing eorner, specimen notes of . ..
Resurvey and retracement defined, and rales for
Resurvey of exteriors, specimen notes of ..
Resurvey of old lines, restrictions upon ...
Rerurvey.of standard lines, requires two sets of
Retracement and resurvey, rules and definition of. ..
Retracement of old lines, restrictions nupon
Retracements before subdividing
Return course after random and falling. ..
Return of surveys to surveyor general, whe
Returng, alteration of, in office, not allowed
Revised Statutes. sections quoted from ...
Right and left hank of stream defined.
Riparian rights and meander lines
Rivers and lakes, meandered at mean high-water m.
Rivers, meanderable

Removal or chan
Reorganization o

Seale for small angles in secant method
Secant and tangent lines, used on parallels .
Secant method for standard lines ..
Secant method for township lines
Secant method, specimen notes of ...
Sectional correction line, definition and use of
Sectional guide meridian, definttion and nseof ...
Section and township first mentioned in law of surveys

Roads, corners falling in, to have witness corners

Rock or ledge, witness mound to corners falling o
Rule for use of hour-angle table. .............
Rules for preparation of surveying contracts..

54,55, 99

112

Section.

Page.

Section corners, closing, descrip
Section corners common to two
Section corners of one section on
Section corners, reg
Section corners, stan
Section lines, limit of closing er
Section lines, meridional, no 50-
Section lines, meridional, to be parallel
Section lines, requirem X
Section lines, rules for establishing..
Section lines, specimen notes of .
Section lines to be parallel ..
Sectiong, adoption of present
Sections, hali-quarter, allowe:
Sections, method of m}mhermg,
Sections, ranges and tiers of,
Sections, early suhdivision o
Settlers, names and improvemen
Seven ranges in Ohio, first 1. 8. surveys,
Shore of waters, definition of..

Shores only are subject t
Sidereal time defined
Small circles at angles on pla
Solar apparatus, how sur

only, descriptions of .
1y, descriptions of

ular, deseriptions of ...
dard, deseriptions of.

link limit of errot for .

ents of field notes of

f, acts of 1805, 1812, 1832 ...
ts of, to be in field notes.

n notes of standard run by .
tus to be tested by Polaris.

Solar ephemeris and its uze
Solar results to be verified by
Solar transit or compasa ...
Southward or eastw,
Special instructions €
gl instroctions to accompany
al instructions, nse of convergency
al meander cornera, when necessary.
otes are part of contract
1rng of surveys to conform to .

howing order of executing work.

men field notes, rety of an
men field notes of exterior lines.
Specimen field notes of

feld notes of intersection of rancho lines
field notes of intersection of town site .
field notes of latitude observation.
n field notes of meanders.

esurvey nf boundary
field notes bg s%angard ine !
field notes of standard para
ﬁeld{']lotes of standard parallel by tangentm
field notes of subdivisions............
field notes of survey clrn_sxlng (;n deeded
1d notes of survey of island . s
AR t mnst)mting specimen notes No. 5.

el by secant method.

Specimen township plal
Square form of surveye
Stake in pit, accessory to ¢
Stake in pit at quarter-sect
standard and base lines, req
Standard and base lines sn
Standard and base lines su
Standard and Ineal time an
gtandard and loeal time in ohservations
Standard chain, ugrz of i e
§ lines and meridians, measured hy
S on of bearing g—ees on v
surveyin " RRCATY
T tos f{zhg secant method.

OTTIOT ..o vevsmennsne s
ion ecorner, how placed
uirements of retnrns of .
v secant method .
rveyed by tangent mfzthnd
d difference nf longitude.

sStandard lines, positi
Standard lines, rules
Standard lines, specimen notes 0
ccimen notes of, by
e (correction lines), purpose of,
13 and guide meridians.... ...
new intermediate correc
on lines closing on
run and established .
eorners, markings of .
tions of 8 styles of .

gtandard parallels and
Standard parallels, sectl
Standard parallels, how
Standard quarter-section T
Standard section corners, descri
Standard time not to be a basis for ot
Standard township corners, description 3
by solar nbss{vatlon, :g:zcxm
tntes, revised, sections regarding surveys. .
Ssiﬁtz;e corner on rock surface, stones to support.
Stone corners, tools for cuttin
Stones for corners, minimum
Stones for reservation corners,
Btreams, direction of, to be shown
Subdivision into section

Subdivigion of irregular

minimnum dimensions of

K I L P R
frAEMentary rACIS, coveerierrvereres

Y
136,137, 142
188

135-1562

26,136-142

513-915"
25

141, 143
A6, 110

110-114
134~138
139,140

21

65, 67
€, 5861
8
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Subdivision of sections, acts nf 1805, 1812, and 1832, ..
Subdivision of sections hy local surveyors ..... .....
Subdivisions, orders of executing, when may he changed
Subdivisions, specimen natesof, ..., ... . .

Sun and earth, survevors to understand relatinns of
8un fast or slow, and equation of time ..
8Sun observations for course, to he recorde 3
Surface ledge of rock, establishing carneron. .

Survey accounts, rules for preparation of .
Surveyving econtract, form of

or general to appoint deputies and make rul
county and foenl, proceedings of ... .. ...
deputy, law providing for appointment of
frandulent or filse, prosecution for,
new, how connected toold. .. |
Surveys not ta be based on magnetic needle va
Surveys to he examined in field hefore receptance
Swamps, eanyons, cliffs, ete,, not to he meandered

Table I of accessnries to eormers..................... .. ..
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Township plats, rules for constructing . 214-237
Townships and ranges, how numbered. 29
Townships of 36 sections. 2,26
Townships of 49 sections, 1
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