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GENTLEMEN: 

DEPARTMEXT OF THE INTERIOR, 
GENERAl, LAND OFFICf:. 

n(I.~hillgt01I, D. Co, Janual'yl, friO,!!. 

The following inl'tructions, including full and minute direeti()n~ for 
the execution of ~urveyl'l in the field. 'are j:.;sllcd under the authOl'ity 
given me b)' sectionli 453,456, and ~:m8. United States Revilipd Stat, 
utes, and mUl'lt be strictly complied with by yourselves, your office 
assistants, and deputy surveyorl'l. 

All directionli in eon6ict with these instl'Uctions allC hereby abrogated. 
In all official communications, this edition will be known and referred 

to as the Manual of 1902. 
Very respectfully, 

BINUElt I b:IUIAXN. 

C'OI/Oll issiollcI'. 

To ~URVEYORS GENERAL O}' THE UNITED ~TATES. 
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MANUAL OF SURVEYING INSTRUC'TIONS. 

HISTORY OF I.EGISLATION FOR SURVEYS. 

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

Hon. THOS. JEFFERSON, Chairman ______________ Virginia .. 
Hon. HUGH WILLIAMSON ___________ . _________ North Carolina. 
Hon. DAVID HOWELL ____ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Rhode Island. 
Hon. ELBRIDGE GERRY _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Massachusetts. 
Hon. JACOB REA n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ South Carolina. 

On the 7th of May, 1784, this committee reported "An ordinance for 
ascertaining the mode of locating and disposing of lands in the western 
territory, and for other purposes therein mentIoned." This ordinance 
required the public lands to be divided into "hundreds" of ten geo
graphical miles square, and those again to be subdivided into lots of 
one mile square each, to be numbered from 1 to 100~ com1nencing 
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 8aid territory mto townships of 
7 miles square, by lines running due north and south, and others 
crossing these at right angles. * * * The plats of the township8, 
respectively, shall be marked by subdivisions into sections of 1 mile 
square, or 640 acres, in the same direction as the external lines, and 
numbered from 1 to 49. * * * And these sections shall be sub
divided into lots of 320 acres." This is the first record of the use of 
the terms "townshi p" 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 
r~cords of these eat·ly sessions of Congress are not very full 01' com
plete; but it does not seem to have occurred to the members until the 
6th of May, 1785, that It. township six miles square could not contain 
49 sections of 1 mile square. At that date a motion to amend was 
made, which provitled, 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 untler this ordinance. The township::!, 
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 !t part of the present State of Ohio, and 
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6 INSTRUCTIONS }'OR SURVEY OF PUBLIC LANDS. 

is usually styled" The Seven Ranges." In these initial surveys only 
the exterior lines of the townships were surveyed, but the p'lats were 
marked by subdivisions into sections of 1 mile square, and mIle eorners 
were established on the township lines. The sections were numbered 
from 1 to 36, commencing with No. 1 in the southeast corner of the 
township, and running from south to north in each tier to No. 36 
in the northwest corner of the township, as shown in the following 
diagram: 

i 

36 30 24 18 12 6 
-- ~-~ --------
35 29 23 17 11 5 
-- ------I-34 28 22 16_1~~ 
33 27 21 15 i 9 I 3 

I ------1--32 26 20 14: 8 2 

31 25 wl131~--1 I 

The surveys were mad(~ under the direction of the Geographer of the 
U nited State~. 

3. The act of Congress approved May 18, 1796, provided for the 
appoirttment of a surveyor general, and directed the survey of the 
lands northwest of the Ohio River, and above the mouth of the Ken
tucky River, "in which the titles of the Indian tribes have been 
extinguished." Under this law one half of the townships surveyed 
were subdivided into 'seetions "by running through the same, each 
way, parallel lines at the end of every two mile8, and by making a 
corner on each of said lines at the end of every mile," and it'further 
provided that" the sections shall be numbered; respectively, begin
ning with the number one in the northeast section and proceeding 
west and east alternately, through the township, with progressive 
numherl'l till the thirty-sixth he completed." This method of num
bering sections, as shown by the following diagl'lllll, is still in use: 

6 ' 5 143 2 I 1 I 

-:; -8- -9- 10 11 112 
I 

~ i~~ _~~,~I~ 
: 

19 20 21 22 I 23 I 24 

30 29 28 27! 26 25 , 

31 32 33 34 i 35 36 

4. The act of Congress approved May 10, 1800, required the" town
ships west of the Muskingum, which . * * * are dil'ected to be 
sold in quarter townships, to be subdivided into half sections of three 
hundred and twenty acres each, as nearly as may be, by running 
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lNSTRUCTIONS I<'OR SURVEY OF PUBLIC LANDS. 7 

parallel lines through the same from east to west, and from south to 
north, at the distance of one mile from each other, and marking cor
nel'S, at the distance of each half mile, on the lines running from east 
to west, and at the distance of each mile on those running from south 
to north. * * * And the interior lines of townships intersected 
by the Muskingum, and of all the townships lying east of that river, 
which have not been heretofore actually subdivided into sections, shall 
also be run and marked. * * * And in all cases where the exterior 
lines Qf the townships thus to be subdivided into sections or half sec
tions shall exceed, or shall not extend, six miles, the excess 01' defi
ciency shall be spedally noted, and added to or deducted from the 
western and northern ranges of sections or half sections in such town
ships, according as the error may be in running the lines from east to 
west oi' floom south to north." 

5. The act of Congress approved February 11,1805, directs the subdi
vision of the public lands into quarter sections, and provides that all 
the corners marked in the public surveys shall be established as the 
proper corners of sections, or subdivisions of sections, which they were 
mtended to designate, and that corners of half and quarter sections not 
marked shall be placed, as nearly as possible, "equidistant from those 
two corners which stand on the same line." This act further provides 
that "The boundary lines actually run and marked * * * shall be 
established as the proper boundary lines of the sections or subdivisions 
fOI' which they were mtended; and the length of such lines as returned 
by * * * the surveyors * * * shall be held and considered as 
the true length thereof, and the boundary lines which shaH not have 
been actually run and marked as aforesaid shall be ascertained by run
ning straight lines from the established cornel'S to the opposite corre
sponding corners; but in those portions of the fractional townships, 
where no such opposite or corresponding corners have been 01' can be 
tixed, the said boundary lines shall be ascertained by running from the 
established corners due north and south or east and west lines, as the 
ca>!e may be, to the * * * external boundary of such fractional 
township. " 
- ti. The act of Congress approved April 25, 1812, provided "That 

there shall be established in the Department of the Treasury an office to 
be denominated the General Land Office, the chief officer of which shall 
be called the Commissioner of the General Land Office, whose duty it 
shall be, under the o.irection of the head of the Department, to super
intend, execute, and perform all such acts and things touching or 
respecting the public lands of the United States, and other lands 
patented or granted by the United States, as have heretofore been 
directed by law to be done or performed in the office of the Secretary 
of State, of the Secretary and Register of the Treasury, and of the 
Secretary of War. or which shall hereafter by law be assigned to the 
said office." 

7. The act of Congress approved April 24, 1820, provides for the 
sale of public lands in half-quarter sections, and requires that" in 
every case of the division of a quarter section the line for the division 
thereof shall run north and south * * * and fractional sections, 
containing 160 acres and upward, shall, in like manner, as nearly as 
practicable, be subdivided into half-quarter sections, under such rules 
and regulations as may be prescribed by the Secretary of the Treasury; 
but fractional sections containing less than 160 acres shall not be 
divided." 
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. 8 INSTRUOTlONS FOR SURVEY OF PUBLIO LANDS. 

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

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

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

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

11. The act of Congress approved July 4, 1836, provided for the 
reor~nization of the General Land Office, and that the executive duties 

. of saId office" shall be subject to the supervision and control of the 
Commissioner of the General Land Office under the direction of the 
President of the United States." The repealing clause is, "That such 
}lI'ovisions of the act of the twenty-fifth of April,· in the year one 
thousand eight hundred and twelve, entitled 'An act for the establish
ment of a General Land Office in the De:partment of the Treasury,' 
and of aU acts amendatory thereof, as are Inconsistent with the provi
sions of this act, be, and the same are hereby, repealed." 

From the wording of this act it would appear that the control of the 
General Lanel Office was removed from the Treasury Department, and 
that the Commissioner reported directly to the President; but, as a 
matter of fact, the Secretary of the Treasury still had supervisory 
control, for the act of Congress approved March 3, 1849, by which 
the Department of the Interior was established, provided, "That the 
Secretary of the Interior shall perform all the duties in relation to 
the General Land Office, of supervision and appeal, now discharged 
by the Secretary of the Treasury * * *." By this act the General 
Land Office was transferred to the Department of the Interior, where 
it still remains. 
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INSTRUCTIONS FOR SURVEY OF PUBLIC LA.NDS. 9 

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

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

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

EXIRTING LAND LAWS.-CHAPTER TWO. 

TRB GENERAL LAND OJ'I'ICB. 

SEC. 32. The Commissioner of the General Land Office shall perform, under the 
Dutfe tCo I I direction of the Secretary of the Interior, all executive duties 

. • 0 mm ... oner. appertaining to the surveying and sale of the public lands of the 
United States, or in anywise respeeting such public lands; and, also, such as relate 
to private claims of lands, and the issuing of patents for all grants of land under the 
authority of the Government. (R. S., 453.) 

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

rela:V~t:,l';.':.'!t.:"'CQUntssettle all public accounts relative to the public land~; and upon 
the settlement of any such accounts he shall certify the balance, 

and transmit the account with the vouchers and certificate to the First Comptroller 
of the Treasury for his examination and decision thereon. (R. S., 456.) 

SEC. 38. Upon the discontinuance of any snrveying district the authority, powers, 
Comml""loner to per_and duties in relation to the survey, resurvey, or subdivision of 

form dutl ... of Kurveyor- lands therein, and all matters and things connected therewith, as 
. general, etc. previously exercised by the surveyor·general, shall be vested in 

and devolved upon the Commissioner of the General Land Office; and deputy sur
veyors or other agents under his direction shall have free access to any field'notes, 
maps, records, and other papers turned over to the authorities of any State, pursu
ant to law, for the purpose of making copies thereof, without charge of any kind. 
(R. S., 2219, 2220.) 

Approval of surveying SEC. 45. The Commissioner shall approve all contracts for the 
contracts_ survey of the public lands. (R. S., 2398.) 
Commlasloner'sllUltruc- SEC. 46. The instructions issued by the Commissioner of the Gen
~~ 2.:'::~=:_r con- eral Land Office not i~ conflict with law shall be deemed part of 

every contract for surveying the public lands. (R. S., 2399.) 
SEC. 61. The Commissioner, under the direction of the Secretary of the Interior, 

Power of Comml""loner is authorized to enforce and carry into execution every part of the 
t<> make regulation.. public land laws not otherwise specially provided for. (R. S., 2478.) 

Digitized by Google 



10 INSTRUCTIONS FOR SURVEY OF PUBLIO LANDS. 

CHAPTER THREE. 

B1JB.VEYB AliD B1JB.VEYOBB. 

SEC. 77. There shall be appointed by the !'resident, by and with the advice and 
consent of the Senate, a surveyor-general for the States and Terri

~~~l'::''!:::I'::'"'to!i.~OWto.ries herein nam~! embraci~g, res~tively, one surveyi,ng d.i~
tnct, namely: LoUISIana .. FlOrida, Mmnesota, Kansas, CahfomJa, 

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

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

general. pointed. (R. S., 2214. ) 
SEC. 84. Every surveyor-genflral shall, before entering on the duties of his offire, 

execute and deliver to the Secretary of the Interior a bond, with e.!r.nd or Rllrveyor-gen. good and sufficient security, for the penal sum of thirty thousand 
dollars, conditioned for the faithful disbursement, aceording to 

law, of all public money placed in his hands, and for the faithful perfonnance of the 
duties of his office; and the President has discretionary authority to require a new 
bond and additional security, under the directiou of the Secretary of the Interior, 
for the lawful disbursement of public moneys. (R. S., 2215, 2216.) 

SEC. 85. The commission of each surveyor-general shall cease and expire in fo.ur 
Duration of oftlce years from the date thereof, unless sooner vacated by death, reslg-

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

to determine, is authorized to continue in the uninterrupted dis
an~°'l!.~~a~e~r e~~~~~ cl,targe of .hi.s regular o~cial duties aft';lr .the ~la'y of expira~ion o~ 
tlon or comml .. lon. hIS commIssIon and untIl a new commISSIOn It! Issued to hun for 

the same office, or until the day when a succeSt!Or enteft! upon the 
duties of such office; and the existing official bond of any officer so ading shall be 
deemed good and sufficient and in force until the date of the approval of the new 
bond to be given by him, if rtX'ommissioned, or otherwise, for the additional time 
he may so continue officially to act, pursuant to the authority of this sedion. (R. S., 
2222. ) 

SEt'. 87. Whenever the surveys and records of any surveyin~ district are completed 
ranst d the surveyor-~neral thereof shall be reqUIred to deliver over to 

d.'!'contl:~:.:-~al:r!~ the secretary of state of the respective Stat.ell, ineluding such sur
In cue of completed .u .... veys or to such other officer as may· be authorized to receive them, 
vey.. all the field-notes, maps, records, and other papers appertaining to 
land titles within the same; and the office of surveyor-general in every such district 
~hall thereafter cease and be discontinued. (R. S., 2218.) . 

SEC. 88. In all cases of discontinuance, as provided in the preceding section, the 
authority, powers, and dutIes of the surveyor-general in relation to 

Devolutlonl~ power the survey, resurvey, or subdivision of the lands therein, and all 
::.::,nor'<l'l:::tln:::::~e. n matters and things connected therewith, shall be vested ill and 

devolved upon the f'Allllmissioner uf the General Land Offiee. 
(R. S., 2219.) 

SEC. 89. Under the authority and direction of the Commissioner of the General 
Land Office any depnty surveyor or other agent of the United 

o~d::"":::t!b~I':.; States shall have free aecess to any such field notes, maps, records 
and condition or .u~h de! and other papers for the purpose of taking extracts therefrom or 
livery. making copies thereof without charge of any kind; but no transfer 
of such public records shall be made to the authorities of any State until such State 
has provided by law for the reception and safe-keeping of such public records, and for 
the allowance of free access thereto by the authorities of the United States. (R. S., 
~22O, 2221.) 

SEC. 90. Every Hurveyor-general shall engage a sufficient number of skillful sur
veyors H.II his deputies, to w hom he it! authorized to administer the 

ve~~=e~~eo of our· !leceBsafry oaths upo~ theifr appo~ntmd' entst .· Hets~all ~Vtee altlt.h~trh
lty to rame regulatlOll!! or theIr lrec lOn, no mconS1S n WI 

law or the instructions of the General Land Offire, and to remove them for negligence 
or misconciuct in office. 

Second. He shall cause to be surveyed, measured, and marked, without delay, 
all base and meridian lines through such points and perpetuated by such monu
ments, and such other correction parallels and meridians as may be prescribed by 
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INSTRUCTIONS FOR SURVEY OJ!' PUBLIO LANDS. 11 

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

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

Fourth. He shall transmit to the register of the respective land offices within his 
district general and particular plats of all lands surveyed by him for each land dis
trict; and he shall forward copies of such plats to the Commill8ioner of the General 
Land Office. 

Fifth. He shall, so far as is compatible with the desk duties of his office, occasion
ally inspect the surveyi~ operations while in progress in the field, sufficiently to 
satisfy himself of the fidehty of the execution of the work according to contract, and 
the actual and necessary expenses incurred by him while so engaged. shall be allowed; 
and where it is incompatible with his other duties for a surveyor-general to devote 
the time neceBSary to make a personal inspection of the work in progreBS then he is 
authorized to depute a confidential agent to makfl such examination, and the actual 
and neceBSary expenses of such person shall be allowed and paid for that service, 
and five dollars a day during the examination in the field; but such examination 
shall not be protracted beyond thirty days, and in no case longer than is actually 
necessary; and when a surveyor-general, or any person employed in his office at a 
regular salary, is engaged in such special service, he shall receive only his necell8Rry 
expenses in addition to his regular salary. (R. S.,.2223.) 

SEC. 91. Every deputy surveyor shall enter into bond, with sufficient security, for 
the faithful performance of all surveying contracts confided to 

BondordeputYllurYeyor. him; and the {lElnalty of the bond in each case shall be double the 
estimated amount of money accrum~ under such contract, at the rate per mile stipu
lated to be paid therein. The suffiCiency of the sureties to all such bonds shall be 
approved and certified by the proper surveyor-general. (R. S .• 2230.) 

SEC. 92. The surveyors-general, in addition to the oath now authorized by law to 
o tb r d be administered to deputies on their appointment to office, shall 

a 0 eputy 8urveyor. require each of their deputies, on the return of his surveys, to take 
and subscribe an oath that those surveys have been faithfully and correctly executed 
according to law and the instructions of the surveyor-general. (R. S., 2231.) 

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

Sult on bond or deputy the application of the proper surve~or-general immediately insti-Hllrveyor j lien of. , 
tute suit upon the bond of such eputy, and the institution of 

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

SEC. 98. The President is authorized in any case where he thinks the public inter
Duties of reglBterand re- !ls.t may .req~ire it, to transfer the duties of registe~ Ilnd .re<7iv!lr 

<..,Iver perronned by 8ur· many dlstnct to the surveyor-general of the surveymg dlstnct III 
veyor-general. which such land distnct is located. (R. S., 2228.) 

SEC. 99. The public lands shall be divided by north and south lines run according 
Rules of Burn • to the true meridian, I!-nd bv ~thel"l! cr08l!ing them at right angles, 

y so as to form townshIps of SIX mIles square, unleBS where the 
line of an Indian reservation, or of tracts of land heretofore surveyed or patented, or 
the course of navigable rivers, may render this impracticable; and in that case this 
rule must be departed from no further than such particular circumstances require. 

Second. The corners of the townships IllUSt be marked with progreBSive numbers 
from the beginning; each distance of a mile between such corners mnst be also dis
tinctly marked with marks different froIll those of the conlers. 

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

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

Fifth. Where the exterior lines of the townships which may be subdivided into 
sections or half sections exceed, or do not extend six miles, the excess or defiCIency 
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12 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 

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

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

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

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

Boundarieoandeontents SEC. 100. The boundaries and contents of the several sections, 
of public land .. bow ..... half sections, and quarter sections of the public lands shall be 
certalned. ascertained in confonnity with the following principles: 

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

Second. The boundary lines, actually run and marked in the surveys returnet1 by 
the surveyor-general, shall, be established as the proper boundary hnes of the sec
tions or subdivisions for which they were intended, and the length of such lines as 
returned shall be held and considered as the true length thereof. And the boundary 
lines which have not been actually run and marked shall be ascertained by running 
strai~ht lines from the establisheu corners to the opposite correspondin~ corners; 
but m those portions of the fractional townships, where no such OPPOSite corre
spondin~ corners have been or can be fixed, the boundary lines shaH be ascertained 
by runlllng from the established corners due north and south or east and west lines, 
as the case rna)" be, to the water-course, Indian boundary line, or other external 
boundary of such fractional township. 

Third. Each section or subdivision of section, the' contents whereof have been 
returned, by the surveyor-general, shall be held and considered as containin~ the 
exact quantity expressed in such return; and the half-sections and quarter-sections, 
the contents whereof shall not have been thus returnet1, shall be held and consid
ered as containing the one-half or the one-fourth part, respectively, of the returned 
contents of the sectiun of which they may make part. (Act of Feb. 11, 1805, and 
R. S., 2396.) 

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

Lin ... otdlvl.lon ot bait· half;:auarter sections no hich may thereafter be sold shall be ascer-quarter eeetioDa, how mD. " 
tain in the manner and on the principles di rected and prescribed 

by the section preceding, and fractional sections containing one hundred and sixty 
acres or upwards shall in like manner, as nearly as practicable, be subdivided into 
half quarter-sections, under Buch rules and regulations as may be prescribed by the 

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

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

BU~~:.";:"::e~~~ or course would promote the public interest, he may direct the 
• surveyor-gener8l, in whose district such land is situated, and 

where the ehange ill intended to be made, to cause the landll thull !Situated to he sur· 
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INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 13 

veyed in tracts of two acres in width, fronting on any river, bayou, lake, or water
course, and running back the depth of forty acres; which tracts of land so surveyed 
shall be offered for sale entire, instead of in half-quarter sections, and in the UBUal 
manner, and on the same terms in all respects as the other public lands of the United 
States. (R. S., 2407.) 

SEC. 106. The public surveys shall extend over all mineral lands, and all subdivid
ing of surveyed lands into lots less than one hundred and sixty 

ve~~~~:~o:.r:e~~I~'i.~~~ acres may be done by county and local surveyors at the expense 
of claimants; but nothing in this section contained shall require 

the survey of waste or useless lands. (R. S., 2401t) 
SEC. 107. The printed manual of surveying instructions for the survey of the pub

lic lands of the United States, and private land claims, prepared 
d!'!:J ::.~~r~::~ at the General Land Office, and bearing date Jan. 1, 1902, the 

instructions of the Commissioner of the General Land Office, and 
the special instructions of the surveyor-general, when not in conflict with such printed 
manual, or the instructions of said Commissioner, shall be taken and deemed to be 
part of every contract for surveying the public lands of the United States and private 
land claims. (R. S., 2399, as amended by act aprroved April 26, 1902.) 

SEC. 111. Contracts for the survey of the pubhc lands shall not become binding 
Contraetlforourvaysof upon the United States until approved by the Commiss~on.er of 

t:'bilC land .. wben bind· the General Land Office, except In such cases as the CommiSSioner 
g. may otherwise specially ordn. (R. S., 2398.) 
SEC. 112. The Commissioner of the General Land Office has yower, and it shall be 

his duty, to fix the prices per mile for pubhc surveys, which shall 
ee=~.t~:ry:r ~~;,:!n no ~e exceed the maximum established. b.y law; and, under 
nylng private claims mstructlOns to be prepared by the Commissioner, an accurate 
::::'~~~ grants to be account shall be kept by each surveyor-general of the cost of sur-

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

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

b 'X,,:n IUITay ral, be the surveyor-general, and file an application therefor in writmg, 
s~p. y set era n wn· and deposit in a proper United States depository, to the credit of 

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

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

Depoo\l for ::penses of ation of the sums 80 deposited for the objects contemplated by 
:'J::'lo':..: an appro- that section, and the Secretary of the Treasury is authorized to 

cause the sums 80 deposited to be placed to the credit of the proper 
appropriations for the surveying serVlce; but any excesses in such sums over and 
above the actual cost of the surveys, comprising all expenses incident thereto, for 
which they were severally deposited, shall be repaid to the depositors respectively. 
(R. S., 2402.) 

SEC. 117. Where settlers make deposits in accordance with the provisions of sec-
Betti • d ts f tion one hundred and fifteen, the amount 80 deposited shall go in 

IUrvey":"tO ~n pa~ part payment for their lands situa~ in the townships, the sur
::=~tle ndl, andveying of which is paid for out of such deposits; orthecertificates 

. issued for such deposits may be assigned by indorsement and be 
received in payment for any public lands of the United States entered by settlers 
under the pre-emption and homestead laws of the United States, and not otherwise. 
(R. S., 2403.) (See amending acts 20 Stat., 352, and 22 Stat., 327, and General Land 
Office Circular 01 Aug. 7, 1895,21 L. D. 77.) . 
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14 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 

SE<" 118. Each surveyor-general, when thereunto duly authorized bf law, ehall 
1 cause all confirmed private land claims within his district to be 

.n':.'!~;eyo=~eralan~accurately surveyed, and shall transmit flats and field-notes 
<1a1.ma wlien ""nftnned, thereof to the Commi88ioner of the Genera Land Office for his 
etc, approval. When publication of such surveys is authorized by 
law, the proof thereof, together with any objections properly filed, and all evidence 
~ubmitted either in support of or in opJlO!lition to the approval of any such survey, 
shall also be transmitted to said Comm;88ioner. (R:S.,2447.) 

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

J'enalt~torIDterruPtlng claim which bas been or may be confirmed by the United States, 
snrvey . by the persons authorized to survey the same, in conformity with 
tbe instructiolls of the CommiBBioner of the General Land Office, shall be fined not 
less than fifty doll aI'!!, nor more than three thousand dollars, and be imprisoned not 
less than one nor more than three years. (R. S., 2412.) 

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

Protection of surveyor "evor in the discha ...... of his duties in surveying the public lands 
by marshal of dilltrtct.. ''''-. ' 

it may be lawful for the PresIdent to order the marshal of the 
State or district, by himself or deputy, to attend such surveyor or deputy surveyor 
with sufficient force to protect such officer in the execution of his duty, and to 
remove force should any be offered. (R. S., 2413.) 

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

Bnrveyora to explore and States as troduce the live-oak and red-cedar timbers, and shall 
seJect timber land~ to re- • • • """e torn.eot the Navy. select suc . tracts or portIOns thereof, where the prmclpal growth 

is of either of such tImbers, as in the judgment of the Secretary 
of the Navy may be necessary to furuish for the Navy a sufficient supply of the 
same. Such surveyors shall report to the President the tracts by them selected 
with the boundaries ascertained and accurately designated by actual surveyor 
water-eOUrBe!'. (R. S., 2459.) 

15. An act approved .J une 10, 1896, contains the following: 
P1'O'IJided fo/l'theJ', That hereafter it shall be unlawful for any person 

to destroy, deface, change, 01' remove to anothel' place, any section 
cornel', quarter-section cornel', or meander post, on any Govel'nment 
line of survey, 01' to cut down any witness tree 01' any tree blazed to 
mark the line of a Government :'lurvey, or to deface or remove any 
monument 01' bench mark of any Government survey. Tha.t any 
person who shall offend against any of the provisions of this paragraph 
shall be deemed guilty of a misdemeanor, and upon conviction thel'eof 
in any court shall be tined not exceeding two hundred and fifty dol
lars,or be imprisoned not more than one hundred days. An the fines 
accruing under this paragt'Rph shall be paid into the treasury, and the 
infOl'mer, in each case of conviction, shall he paid the sum of twenty
five dollars. (29 Stat. L., 343.) 

APPOINTl\IENT OF DEPUTY SURVEYORS. 

16. Sec. 2223, U. S. Revised Statutes, provides that "Every sur
veyor-genel'Rl shall engage a sufficient number of skillful surveyors 
as his deputies, to whom he is authorized to administer the necessary 
oaths upon their appointments. He shall have authority to fl'Rme reg
ulations for their direction. not inconsistent with law 01' the instruc
tions of the General Land Office, and to remove them for negligence 
or misconduct in office." 

17. The practice of issuing commissions to deputy public-land SUl'

veyors was discontinued in 1886. Since that time the awarding of a 
surveying contract has been regarded as the appointment of a deputy. 
This appointment and this authority cease with the execution and 
completIOn or other termination of "uch contract, which confers 110 
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INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 15 

authority to perform work outside of the terms of the contract. An 
oath is required to be filed with each successive contract awarded to 
the same deputy. Any additional work required to be done under a 
contract, beyond its original terms, must be specially authorized by 
the Commissioner. 

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

18. To enable the deputy surveyor to fully understand and ap{>re
ciate the responsibility under which he is acting, his attention is inVited 
to the provisions of the second section of the act of Congl'ess approved 
August 8, 1846, entitled "An act to equalize the compensation of the 
surveyors-general of the public lands of the United States, and for 
other purposes," which is as follows: 

"SEC. 2. That the surveyors-general of the pu blie lands of the United 
States, in addition to the oath now authorized bv law to be administered 
to deputies on their appointment to office, shal) require each of their 
deputies, on the return of his surveys, to take and subscribe an oath or 
affirmation that those surveys have been faithfully and correctly exe
cuted according to law and th(, instructions of the surveyor-general; 
and on satisfactory evidence being presented to any court of competent 
jurisdiction that liuch sur,,"eys, or any part thereof, had not been thus 
executed, the deputy making such false oath 0\' affirmation shall be 
deemed guilty of perjury, and shall suffer all the pain.~ and penalties 
attached to that offense; and the district attorney of the United Stat~ 
for the time being, in whose district any such false, erroneous, or fraudu
lent surveys shall have been executed, shall, upon the application of 
the proper surveyor-general, immediately institute suit upon the bond 
of such deputy; and the institution of such suit shall act as a lien upon 
any property owned Ol held by such deputy, 01' his sureties, at the time 
such suit was instituted." 

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

20. When a deputy surveyor has completed his returns of survey 
and placed them 10 the custody of the surveyor general for examina
tion, bis 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 offil'P. 
within the meaning of the statute. If not duly attested by oath and 

. deposited for official action, the office is not justified in expending 
time and labor on the returns. 

21. Upon receipt of the returns of a newly-executed contract, tbe 
surveyor general is charged with the duty of inspecting the same in 
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16 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 

order to discover if on their face the deputy has carried out his instruc
tions as to the proper execution of his contract, and to ascertain if 
the returns be incorrect, deficient or unworthy of acceptance. If 
upon an office examination the surveyor general finds inherent defects, 
necessitating a return to the field, the deputy must be so advised. 

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

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

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

Oath lrresL'1'ibed by act of Congress approred May 19, 1884, to be taken by any person 
elected or ap]JQinted to any office of honor or profit either in the civil, milita1'1J, m: naval 
8ervice of the United State8 (except the Prwlidcm of the United States): 

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

----. 
Sworn to and subscrIbed before me this -- day of --, A. D., 190-. 

----, ----. 
A full record of all appointments of deputy surveyors, together with 

their official oaths, will be carefully preserved in the office of the sur
. veyor general. 

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

FORM OF CONTRACT. 

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

Witnesseth, That the said ----, for and in consideration of the conditions, 
terms, provisions, and covenants hereinafter expressed, and according to the true 
intent and meaning thereof, doth hereby covenant and agree with the said surveyor 
general, in his capacity aforesaid, that--the said-- --, in--ownproper 
person-, with the assistance of such chainmen, axmen, flag-bearers, and mound
men as may be necessary, in strict conformity with the laws of the United States, 
the pnnted manual of surveying instructions, as revised and approved in 1902, and 
other surveying instructions ISSUed by the Commissioner of the General Land Office, 
and with such special instructions as - may receive from the said surveyor general 
in conformity therewith (all of said instructions to be taken and deemed a part of 
this contract), will well, trUly, and faithfully snrvey, mark, and establish -
--and that - will complete these surveys in the manner aforesaid, and return 
the true and original field·notes thereof to the office of the said surveyor general on 
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or before the -' - day of -- next ensuing the date hereof on penalty of for
feiture, and payin~ to the United States the sum mentioned in ilie annexed bond; if 
default be made In any of the foregoing conditions. And it is further expressly 

·stipulated and made a condition of this contract that the surveys herein described 
shall not be commenced before the said ----shall have been officially notified 
by the said surveyor general of the approval of this contract ~y the Commissioner of 
the General Land Ollk-e. 

And the said surveyor general, in his official capacity aforesaid, covenants and 
agrees with the said ----that on the completion of the surveys above 
named, in the manner aforesaid, then, shall be paid to the said ----, by the 
Treasury Department of the United States, as a full compensation for all work per
formed under this agreement, at the rate of --.dollars for base, standard, meriel
ian, and meander lines, -- dollars for township lines, and -- dollars for sec
tion and connecting lines, except where the lines of survey pass over mountainous 
lands, or lands heavily timbered, or covered with dense undergrowth, and in such 
case at the rate of -- dollars for. base, standard, meridian, and meander lines, 
--dollars for township lines, and -- dollars for section and connecting lines 
per mile, for every mile and part of mile actually run and marked in the field, ran
dom lines and offsets not included. The liability of this contract is limited not to 
exceed --dollars. 

Provided, hO'llJeVeT, That no payment shall be made until the plats and field notes 
of the survey executed under this contract shall have been accepted by the Commis
sioner of the General Land Office. 

It is further agreOO by a~d between the parties to this agreement that no accounts 
shall be paid unless properly <.-ertified by the surve'y0r general (or his successor in 
office) that the surveys are in accordance with the Instructions herein referred to 
and the provisions of this agreement, and until approved plats and certified tran
scripts of field notes of the surveys for which the accounts are rendered are filed in 

. the General Land Office. 
And it is further understood and agreed by and between the parties to this agree-

. m~nt that the said surveys will not be approved by the said surveyor general (or by 
his successor in office) unless they shall be found to be in exact accordance with the 
in'Jtructions hereinbefore specified: Provided al8o, That no member of ror. delegate 
to] Congress or subcontractor shall be admitted to any share or part of this contract, 
or to any benefit to arise thereupon, and that no payment shall be made for any 
surveys not executed by the said deputy surveyor ---- in - own proper 
person. 

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

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

Residence: --

Residence: --
----, [SEAL.] 

United Stale8 SU7'l.'eyor General for --. 

Witnesset< to deputy surveyor's signature. 

Residence: --. 

Residence: --

FORM OF BON)). 

----, [SEAL.] 
United State8 Deputy Surveyor. 

Know all men by these presents, that we, ----of --, as principalt 
aqd ---- of --, ---- of --, -- --of --, ana 
--. --of --, as sureties, are held and firmly bound unto the United States 
of America in the sum of --dollars, lawful money of the United States, for which 
payment, well and truly to be made, we bind ourselves, our heirs, executors, and 
admmistrators, and each and every one of us and them, jointly and severally, firmly 
by these presents. 

Signed with our hands and sealed with our seals this -- day of --, 190-. 
The condition of the above obligation is such, that if the abo\·e-bounden-

--, eleputy surveyor, shall well, truly, and faithfully, according to the laws of 

18791-02-2 
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I, 

the United States, the printed manual of surveying instructions and other surveying 
instructions iBBued, or which Dlay hereafter be iBBued, by the CommiBBloner of the 
General Land Office, and to such special instructions as - may receive from the 
surveyor general in conformity therewith, make and execute the surveys which are . 
required of -- to be mad~ by the foregoin~ contract, and return the true field 
notesof the said surveys to the surveyor ~neral m the manner and within the period 
named in the said contract, then this obhgation to be void; otherwise, it shall remain 
in full force and virtue. 

Signed, sealed, and acknowledged lxlfore us: 

Residence: --
----- [L. s.]" 
----[I .. R.] 
--ll,.R.] 
----[1..8.] Residence: ---
----[1 .. 8.] 

-"--OF---
" County of -'--, 88: 

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

Real estate, valued at $-, and consisting of b ---. • 

Personal estate, valued at $-, and consisting of C --. 

Signature: ----. 
(Post-office addreBB:) -- '--. 

Sworn to and subscribed before me this -- day of ---, l!l()-. 
[SEAL.] ----, 

---OF---, 
Countyoj--, Ill: 

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

Real estate, valued at $-, and consisting of h --. 

Personal estate, valued at $-, and consistmg of C --. 

Signature: -- --, 
(Post·office address:) --- ---. 

Sworn to and subscribed before me this -- day of ---, 190-. 
[SBAL.] ----, 

---OF--, 

County oj --, 88: " 

I, ------, do hereby certify that -- --J who administered the above 
oath, was, at the tIme of doing so, a -- in and for saId --, duly qualified to 
act as such, and that I believe his sillnature as above written is genuine. 

In testimony whereof, 1 have hereunto set my hand and affixed the seal of ---
this -- day of ---, one thousand nine hundred and -_. . 

----, 

Certijica1e . 

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

----, 
United Slates SuTt'eyor General jor --. 

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

landa, and where sltuated. 
• Here describe the nature of the property, whether bonds, stocks. merchandise, etc. 
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1. The names of the U. S. surveyor general, deputy surveyor, sureties, and wit
ne8l!es must- be written in full, and the residence of witnesses written after their sig
nature!'. 

2. A full de8{~ription of the survey!! embraced in the contract must be written in 
the blank space left for that purpose. 

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

4. The rates named in any contract mU8t not exceed those fixed by law. 
5. The signatures of the Imrveyor general and of the deputy surveyor must each 

be witnessed by two persons. 
6. All erasures, mutilations, and interlineations must be avoided. 
7. The bond must be dated the day it is f!i~ned by-all the parties thereto, and its 

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

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

of the United States) duly authorizell- to administer oaths and having a seal. 
10. The suffidency of sureties must he eertified to by the surveyor general. 
11. The amount of the bond must he at least double the estimated amount that will 

be due to the deputy surveyor upon the 'completion of the contract made under the 
!!ame. 

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

SYSTEM OF RECTANGULAR SURVEYING. 

[See Plates II and 111.1 

24:. Existing law requires that in general the public lands of the 
United States "shall be divided by north and south lines run according 
to the true meridian, and by others crossing them at right angles 80 as 
to form townships six miles square,?' and toat the corners of the town
ships thus surveyed" must be marked with progressive numbers from 
the .beginning." '_ ' 

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

25. In the execution of the public surveys under existing law, }t is 
apparent that the requirements that the lines of survey shall conform 
to tl"Ue meridians, and that the townships shall be 6 miles square, taken 
together, involve a mathematical impossibility due to the convergency 
of the meridians. -

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

26. In view of these facts, and under the provisions of section 2 of 
the act of May 18, 1796, that sections of a mile squat'e shall contain 640 
acres, as nearly as may be, and also under those of section 3 of the act 
of May 10, 1800, that" in all cases where the exterior lines of 'the 
townships, thus to be subdivided into sections and half sections, shall 
exceed, or shall not extend 6 miles, the exeess or deficiency shall he 

, specially noted, and added to or deducted from the western or north
ern rangl's of sections or half seetions in such township, according 
llS the error may he in runmng lines from east to west, or from south 
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to north; the sections and half sections bounded on the northern and 
western lines of such townships shall be sold as containing only the 
quantity expressed in the returns and plats, respectively, and all others 
as containing the complete legal quantity," the public lands of the 
United States shall be surveyed under the methods of the system of 
rectangular surveying, which harmonizes the incompatibilities of the 
requirements of law and practice, as follows: . 

. F'b·st. The establishment of a principal meridian conforming- to the 
true meridian, and, at right angles to it, a base line conformmg to a 
parallel of latitude. 

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

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

Such townships shall be subdivided into thirty-six tracts, called 
sections, each of which shall contain 640 acres, as nearly as may be, by 
two sets of parallel lines, one set raralIel to a true meridian and the 
other conforming to parallels 0 latitude, mutually intersecting at 
intervals of 1 nlile and at right angles, 'as nearly as may be. 

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

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

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

For convenience the well-surveyed lines on which subdivisions are 
, to be based, will be called governing boundaries of the township. The 

rules provided for thus securing rectangular work are given on pages 
55 to 61. 

29. The tiers of townships will be numhered, to the north 01' south, 
commencing with No.1, at the base line; and the ranges of the town
ships, to the east or west, beginning with No.1, at the pIincipal merid
ian of the system. 
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30. The thirty-six sections into which a township is subdivided are 
numbered, commencing with number one at the northeast angle of the 
township, and proceedmg west to number !!!ix, and thence proceeding 
east to number twelve, and so on, alternately, to number thirty-six in 
the southeast angle. In all cases of surveys of fractional townshipll, 
the sections will beal' the same numbers they would have if the town
ship "'as full; and where doubt arises as to which section number!!! 
should be oQlitted, the propel' seetion number!!! will be used on the side 
or sides which are governing boundaries, leaving any deficiency to fall 
on the opposite sides. 

31. Standard parallels (formerly called· correction lines) shall be 
established at intervals of 24 miles, north and south of the base line, 
and guide meridians at intel'vals of 24 miles, east and west of the prin
cipal meridian; thus confining the error!!! resultin~ from convergence 
of melidians and inaccuracies in measurement Within coruparatIvely 
small areas. 

INSTRUMENTS AND THEIR ADJUSTMENTS, 

32. The surveys of the public lands of the United States, embracing 
. the establishment of base lines, principal meridians, standard parallels, 

meander lines, and the subdivisions of townships, will be made with 
i~stru!Dent~ provided with the accessorie~ !lece~sary to determine a 
dlrectIOn With reference to the true mel'ldmn, lDdependently of the 
magnetic needle, 

33. Burt'!!! improved solar compass, or a transit of apJ?roved con
struction, with or without solar attachment, will be used lD all cases, 
When a transit without so]ar attachment is employed, Polaris observa
tions and the retracements necessary to' execute the work in accord
apce with existing law and the requirements of these instructions wiH 
be insisted upon.. Observations evel'y clear night will be necessary to 
secure accuracy in the direction of transit reference lines, when solar 
apparatus is not used. The method of connecting' surveys with the 
stellar meridian should distinctly appear in the field notes, as evidence 
that the course!!! were not derived from the magnetic needle, 

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

Observations required to test the adjustments of the solar apparatus 
will be made at the corner where the survey beg-ins, or at the camp of 
the deputy surveyor nearest said cornel'; und III all cases the deputy 
will fully state in the field notes the exact location of the observing 
station .. 

35. Deputy surveyors will examine the adjustments of their instru
ments, and take the latitude daily. weather J?eI'mitting, while running 
all lines of the public surveys. (For directIons see page 153,) They 
will make complete records in their field notes, under proper date!!!, of 
the making of all ob!!!ervations in compliance with these lDstruction!!!, 
showing the charactel' and condition of the instrument in use, and the 
precision attained' in the sm'vey, by comparing the direction of the 
line run with the meridian determined by obllervation. 

36. On every survey executed with ~olal' in'ltruments, the deputy 
will, at least once .on each working day, recol'd in his field notes the 
propel' l'eadiogof the latitude arc; the declioattoo of the~un, corrected 
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22 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 

for refraction. set off on the declination arc; and note the correct local 
mean time of his obseryation, which, for the record, will be taken at 
least two hours from appareq,t noon. 

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

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

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

39. The simple conditions imperatively demanded for all accurate 
measurements are specified in t6e chainman's oath, promising that he 
will level the chain upon even and uneven ~round, will plumb the pins, 
either by sticking or dropping them, and wIll report the true distances. 
These brief rules, faithfully observed, will render chaining sufficiently 
exact to stand the test of inspection by strict examiners. 

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

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

41. The marking of trees and brush along lines was required by law 
as positively as the erection of monuments, by the act of 1796, which 
is still in force. The old rule8 therefor are unchanged. . 

42. Alllilles on which are to be established the legal corner bound
aries will be marked after this method, viz: Those trees which may be 
intersected by the line will have two chops or notches cut on the 8ides 
facing the line, without any other marks whatever. These are called 
sig:ht trees or line trees. A 8ufficient number of other trees standing 
WIthin 50 links of the line, on either side of it, will be blazed on two 
sides diagonally or quartering toward the line, in order to render the 
line conspicuous, and readily to be traced in either direction, the 
blazes to be opposite each other, coinciding in direction with the line 
where the trees stand very near it, and to approach nearer each other 
toward the line, the farther the line passes from the blazed trees. In 
early surveys, an 0fP08ite practice prevailed. 

43. Due care wil ever be taken to have the lines so well marked as 
to be readily followed, and to cut the blazes deel? enough to leave 
recognizable scars as long as the trees stand. TOIS can be attained 
only by blazing through the bark to the wood. Treei marked lellS 
thoroughly will not be considered sufficientlv blazed. Where trees 
two inches or more in diameter occur along a line, the required blaze8 
will not be omitted. 

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

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

46. On trial or random lines, therefore, the treet'! will not be blazed, 
unless occasionally, from indispensable necessity, and then it wilJ be 
done so guardedly as to prevent the possibility of confounding the 
marks of the trial line with the true. But bushes and limbs of trees 
Ihay be lopped, and stakes set on the trial or random line, at every ten 
ehains, to enable the surveyor on his return to follow and correct the 
trial line and establish therefrom the true line. To prevent confusion. 
the temporary stake8 8et on the trial or random line will be removed 
when the surveyor returns to establish the true line. 

47. The terms of each act making appropriation for compensation 
of surveY8, allow increased pay for lines passing through lands" cov
el'ed with dense undergrowth." The evident purpose of the increa8e 
is to compen8ate the surveyor for the additional labor and delay of 
cutting away brush and trees which obstruct the proper tmrvey of the 
line, and also of blazing the line as required by law. 

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

48. Illcreased rates for heavy timber or dense undergrowth will not 
be allowed for lines on which no cutting away of bru~h is done or is 
necessary, or where blazing of timber is ~ener8:11y neglected, if these 
conditions shall be shown by field inspection. . 

INSUPERABLE OBJECTS ON LINE-WITNESS POINTS. 

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

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

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

ESTABLISHING CORNERS. 

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

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

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

54 These consist of what is called the corner, and its accessories. 
The corner itself should be durable and firmly imbedded. It may con· 
sist of an iron monument, rod, or pipe, a cross cut on a ledge, or a 
marked stone; 01' in case these can not be obtained, then a post of 
durable timber. Where .0. stone corner has to be set upon a ledge of 
surface rock, it should be of large size and supported 10 a well-built 
stone mound, with its marks well shown; in addition to which, the 
usual witness mound will be separately bqilt. 

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

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

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

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

of all accessories. 

DESCRIPTIONS OF CORNERS. 

56. The form and language used in the following articles, in describ
ing, for each one of the thirteen classes of corners, ei~ht specific con
structions and markings, with the stated modifications 10 certain cases, 
will be carefully followed by deputy surveyors in their field notes; and 
their field work will strictly comply with the requirements of the 
descriptions. 

57. When pits and mounds of earth are made accessories to corners, 
the pits will always have a rectangular ~lan; while the mounds will have 
a conical form, WIth circular base; and 10 all cases both pits and mounds 
will have dimensions at least as great as those specified in the descrip
tions. Deputy surveyors will strictly adhere to these provisions, and 
no departure from the .stated requirements will be permitted, either 
in instructions 01' 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 H 1" or "2", when 
corners are established in loose, sandy soil, a.nd good bearing trees are 
availa.ble;· under similar conditions, the corners described in "5" and 
" 8" will be preferred to those described in "4" and" 7", respectively. 

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

ABBREVIATIONS ALWWED IN RETURNS. 

60. Dimensions of stones, posts, and pits should for brevity be 
expressed in a regular manner, in consecutive order of length, breadth, 
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and thickness, as shown in specimens; for instance, "a stone 23 x 10 x 8 
ins." To describe It mound, the material, the altitude, and dil:lmeter 
of base will be given, as "mound of earth 4 ft. base, 2t ft. high." 

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

A. for acres. l mag. for magnetic. 
a.m. " forenoon. M.C. •• meander corner. 
A.M.C. " aux. meander corner. mer. " meridian. 
asc. .. ascend. mkd . " marked: 
astron. " astronomical. N. " north. 
bdy. " boundary. NE. " northeast. 
bdrs. boundanes. NW. " northwest. 
bet. " between. obs. " observe. 
B.O. " bearing object. obsn. " observation. 
B.T. " bearing tree. ~m. " afternoon. 
C.C. " closing corner. 01. " Polaris. 
chs. " chains. Pro Mer. •• principal meridian. 
cor., COI'>< •• " corner, corners. Pt. of Tr. " point of triangulation. 
corr. " correction. ! sec. " quarter section. 
dec\. " declination. R., Rs. " range, ~es. 
dep. " departure. red. reduce, nction. 
desc. " descend. S. " south. 
dia. " diameter. S. C. " stilndard corner. 
diff. " difference. SE. •• southeast. 
dist. " distance. sec., sees. " section, sections. 
D. S. " deputy surveyor. A.M.C. " special meander corner. 
E. 

., 
east. sq. " square. 

elong. " elon~tion. St. Par. " standard parallel. 
frac. " fractIOnal. SW. " southwest. 
ft. " foot, feet. T., or \fp. " township. 
G.M. " tuide meridian. Ts. ,or Tps. " townships. 
h., hrs. " our, hours. tem~. " temporary. 
ins. " incheS. U.C. •• upper culmination. 
lat. " latitude. var. ", variation. 
L.C. " lower culmination. W. " west. 
lb. " links. W.C. " witness corner. 
I. m. t. " local mean time. W. COTT. " watch correction. 
long. " longitude. W.P. " witness point. ' 
m. " minutes. W. t. " watch time. 

AUTHORIZED FORMS AND DESCRIPTIONS OF CORNERS. 

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

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

63. The stated dimensions of p'osts are minimum; if posts are longer 
thana feet, the extra length wIll he placed in the ground; the posts 
will in no case project more than 12 ins. ahove the natural surface of 
the earth. 
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STANDARD TOWNSHIP CORNERS. 

[See Plates II and IV.] 

64. When mure t~n one-half of. all the standard township and secti(m 
CQr'/le'rS on any 6 mtles 0/ a base hne 0'/' 8tandard -p,arallel are 8tone cm'
net'8, the descriptions ~n paragl'aplis 1 and ~, if the C()'nter8 tlterein 
descriJJed are estalJlished, will be modified asfollow8: Strike out "S C 
on N." After "marked," insert the words: 

"S C 13 N on N., 
22 E on E., and 
21 Eon W. face." 
When 'Under the conditions above specified tlte corner described in par

agraph 1 is estalJlished, a 8take may be dri1,en in the ea.<it pit and marked 
in8tead of the 8tone, and described as exemplified in the last clause of par
agraph 6, page ~8. 
1. Stone, with Pit8 and Mound of Earth. 

Set a - stone, - X - X - ins., .- ins. in the ground, for standard 
cor. of '!'Ps. 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, E. and W., 4 ft., and N. of stone, ~ ft. dist.; and raise a mound 
of earth, 5 ft. base, 2t ft. high, N. of cor. 

2. Stone, with Hound 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. base, It ft. 
high, N. of cor. Pits impracticable. 
3. Stone, 1()ith Bearing Tree8. 

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

A -, - ins. diam., bears N. _0 K, - lks. dist., marked b 

T 13 N R 22 E S 31 B T. 
A -, - ins. diam., bears N. __ 0 W., - lks. dist., marked 

T 13 N R 21 E S 36 B T. 
4. Post, with PUH and Mound of Eartlt. 

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 

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

dig pits, 30 X 24 X 12 ins .• crosswise on each line, E. and W., 4 ft., 
and ~. of post, ~ ft. dist.; and raise a mound of earth, 5 ft. base, 21-
ft. hIgh, N. of cor. 

• Mound of stone will consist of not less than four Mtone.", and will he at lea.'lt II ft. 
"i~h. with 2' ft. base. -

All bearing trees will be marked with the township, range, and section in which 
they stand. 
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5. Post, 1JJith Bearing Trees. 
Set a - post, 3 ft. long, 4 in!>. sq., 24 ins. in the ground, for standard 

cor. of Tps. 13 N., Rs. 22 and 23 K, marked . 
SeT 13 N on N., 
R 23 }1~ S 31 on E., and 
R 22 E S 36 on W. face; with 6 grooves on N., E., and W. fac.es, 

from which 
A -, - ins. diam., bears N. _0 E., - lks. dist., marked 

T 13 N R 23 E S 31 B T. 
A -, - ir s. diam., hears N. _0 W., - lks. dist., marked 

T 13 N R 22 E S 36 B T. . 
6. Mound of Earth, 10ith Deposit, and Stake in Pit. 

Deposit a marked stone (charred stake or quart of charcoal) 12 ins. 
in the ground, for standard COl'. of Tps. 13 N., Rs. 22 and 23 E.; dig 
pits, 30x24x12 ins., crosswise on each line, N., E., and W. of cor., 
5 ft. dist.; and raise a mound of earth, 5 ft. base, 2t ft. high, over 
deposit. 

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

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

7. Tree Corner, witl" Pits and Mound of Earth. 
A -, - ins. diain., for standard cor. of Tps. 13 N., Rs. 22 and 23 

E., 1 mark 
SeT 13 N. 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, 24x 18x 12 ins., crosswise on each line, N., E., and W. of cor., 5 
ft. dist.; and raise a mound of earth around tree. 
8. Tree Corner, w:ith Bearing Trees. 

A -, - ins. diam., for standard cor. of Tps.13 N., Rs. 22 and 23 
E., 1 mark 

SeT 13 N on N., 
R 23 E S 31 on E., and 
R 22 E S 36 on W. side; with t) notches on N., E., and W. sides; 

from which 
A --.-:, - ins. diam., hears N. _0 E., - lks. dist., marked 

T 13 N R 23 E S 31 B T. 
A -, - ins. diam., bears N. _0 W., -lks. dist., marked 

T 13 N R 22 E S 36 B T. 

CWSING TOWNSHIP CORNERS. 

[See Plates IV and V.l 

65. When mure than one-half of all the towns~ip corners are stone 
corners, the descriptions in paragraphs 1 a:nd 9!, if the corners therein 
descriJJed are estabUshed, will be modified, asfollow8: Strike out "() C 
on S.;". After" marked", insert die words ' 

" C C 3 N on S., 
2 W on E., and 
3 W on W. face." 
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When, under the conditions olJove specified, the CQ'I'r/,eI' descrihed in par
agraph 1 is e8to1Jlished, a stake mall be drilven in the east pit, and marked 
instead of the stone, and descrwed as exemplified in the last clause of 
paragragh 6, beWw. . 
1. Stone, with Pits and Mound of Earth. 

Set a - stone, - X - X - ins., -ins. in the ground, for closing 
cor. of Tps. 4 N. Rs. 2 and 3 W., marked C C on S.; with 6 grooves 
on S., E., and W. faces; dig pits, 30x24x12 ins:, crosswise on each 
line, E. and W., 4 ft., and S. of stone, 8 ft. dist.; and raise a mound 
of earth, 5 ft. base, 2t ft. high, S. of cor. 

2. Stone, with Mound of Stone. 
Set a - stone, - X - X -:- ins., - ins. in the ground, for closing 

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

3. Stone, with Bearing Tree8. 
Set a - Htone, - X - X - ins., - ins. in the ground, for closing cor. 

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

A -, - ins. diam. bears S. _0 E., -lks. dist., marked 
T 4 N R 2 W S 6 B T. 

A -, - ins. diam., bears S. _0 W., -lks. dist.', marked 
T 4 N R 3 W S 1 B T. 

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

or quart of charcoal), 241OS. in the gound, for closing cor. of Tps. 4 N., 
Rs. 2 and 3 W., marked 

CCT4N on S., 
R 2 W S 6 on E., and 
R 3 W S 1 on W. face; with 6 grooves on S., E., and W. faces; dig 

pits,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, 2t feet high, 
S. of cor. ' 

5. Post, with Ber.uring Tree!!. 
Set a - post, 3 ft. long,4 ins. sq., 24 ins. in the ground, for closing 

cor. of '!'ps. 4 N., Rs. 2 and 3 W., IIia.rked , 
CCT4 N on S., 
R 2 W S 6 on E., and 
R 3 W S 1 on W. face; with 6 grooves on S., E., and·W. faces; from 

which 
A -, - ins. diam., bears S. _0 E., - lks. dist., marked 

T 4 N R 2 W S 6 B T. 
A -, - ins. diam., bears~. _0 W., -lks. dist., marked 

T 4 N R 3 W S 1 B T. 

6. Mound of Earth, wl;th Deposit, and Stake in Pit. 
Deposit a marked stone (charred stake or quart of charcoal), 12 ins. 

in the ground, for closing 001'. of Tps. 4: N., Rs. 2 afld 3 W.; dig pits, 
30 X 24 X 12 ins., crosswise on each line, S., E., and 'V. of CCl'., 5 ft. 
dist.; and raise a mound of earth, 5 ft. base, 2t 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 

U CT4:N on S., 
R 2 W S 6 on E., and 
~ 3 W S 1 on W. face; with 6 groove!!! on S., E., and W. faces. 

7. Tree Corner, with Pits and J.l1o'Und of i!artlL. 
A -, - ins. diam., for closing cor. of Tps. 4: N., Rs. 2 and 3 W., I 

mark . 
U CT4:N on S., 
R 2 W S 6 on E., and 
R 3 W S 1 on W. side, with 6 notches on S., E., and W. sides; dig 

pits, 24: X 1~ X 12 ins., crosswise on each line, S., E., and W. of cor., 
5 f:;. dist.; and raise a mound of earth aroupd tree. 
8. Tree CrYrner. with Bearing Trees. 

A -, - ins.-diam., for closing COl'. of Tps. 4: N., Rs. 2 and 3 W., I 
mark 

C C T 4: N on S., 
R 2 W S 6 on E., and 
R 3 W S 1 on W. side, with 6 notches on S., E., and W. sides; 

from whieh. . 
A -,. - ins. diam., bears S. - 0 E., - lks. dist., marked 

T 4: N R 2 W S 6 B T. 
A....:...-, - ins. diam., bear~ S. _0 W., -lks. dist., marked 

T 4: N R 3 W S 1 B T. 
66. Coymecting Lines. 

All closinO' township corners on base lines or standard parallels, will 
be connected, by course and distance, with the nearest standal'd corner 
thereon; closing corners on all other lines, will be connected, in a similar 
manner, with the nearest township, section, or quarter section corner, 
or rrile or half-mile monument, as existing conditions may require. 
67. Relative positions of Closing OO'l"ne'l'S, Pits, Mounds, and Bearing 

Trees. . 
Any line, which by intersection with another surveye.d line, deter

mines the place for a closing corner, will be called a closing line; then 
in general. the mound and one pit of a closing corner will be placed on 
such "closing line," N., S., E., or W. of the closing corner, as prevail
ing conditions may require; while said mound and pit, with the two 
bearing trees (if used), will always be located on the same side of the 
line closed upon, and on which the other [its will be established, as 
directed in th~ foregoing descriptions, an illustrated on Plate V. 
68. Po.yitions a~d Dimensions of Pits of Glosing Oorners on irregular 

boundaries. 
When a closing line intersects an irregular houndary at an angle less 

than 750~and stpne,··9r post closing corners are established, the pit on 
the boundary adjoining the acute angle'will be omitted, and the pit 
on the opposite side of the closing ('orner will have its dimensions 
incrE'.llsed, a!!! follows: For a closing township corner, the enlarged 
pit will measure 42 X 36 X 12 ins.; for a closing section corner it will be 
30 X 24: X 12 ins. ~ee Plate V, figs, 2 and.3.) 
69. T01JYJ1..mip Ol' Sectwn ?:ntel:fering (}Zosillg Cm'lUfI'8. 

W hen 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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oorners are established, thc pits, that under ordinary circumstances 
would be placed on thc boundary, will be omitted, and the pits on the 
closing lines will have their dimensions increased to 36 X 36 X 1~ ins. 

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

70. Ihsitio~k~ a/Ld Dilllell,.~i(JlIs uf Plt.~ Ilnd .. Jl;JIlJl(l~ ,if intel:ferhlff 
ClosUlg Cm'1lenJ. 

When, under the conditions stated in paragraphs 68 and 69, the ('01'
ners 44 Mound of Earth, with Deposit and Stake in Pit" are established, 
the pits on the boundary line will he omitted when the distance between 
the closing corners is less than 10 feet and greater than 4 feet, and th ~ 
dimensions of the pit'i on the closing lines will be increased as directed 
in said paragraphs. 

In case the distance between the closing eorners is less than 4 feet, 
one mound, 5 ft. base, 2! ft. high, will cover the deposit~ of both clos
ing corners. (Sec Plate V, fig. 4, at c, d, and e.) 

CORNERS COMMON TO l"OUR TOWNSHIPS. 

[Sec Plate IV.1 

71. When more than one-ha~f 'if all tlw curnel's of.. a townsltip m'e stone 
wrners, tlte descriptions in paragraphs 1 and ~, if the corners therein 
described are established, will be modified asfollows: After "marked", 
insert the words 

"3 N on NE" 
2 W on SE., 
2N on SW., and 
3 W on NW. face;" 

1. Stone, witlt Pits and Mound of Earth. 
Set a - stone, -x-x- ins., - ins. in the ground, for cor. of 

'!'Ps. 2 and 3 N., Rs. 2 and 3 W., marked with 6 notchel'l on each· edge; 
dIg pits, 24 X 24 X 12 ins., on each line, N., E., and W., 4 ft., and S. of 
stone, 8 ft. dist.; and raise a I!lound of earth, 5 ft. basc, 2! ft. high, 
S. of cor. 
2. Stone, with Hound of Stone. 

Set a - stone, -x-x- ins., - ins. in the ground, for cor. of 
Tps. 2 and 3 N., Rs. 2 and 3 W., marked with 6 notehes on each edge, 
and raise a mound of stone, 2 ft. base, H ft. high, S. of cor. PIts 
impracticable. 
3. Stone, with Bearing Trees, 

Set a - stone, - X - X - ins., - ins. in the ground, for cor. of 
Tps. 2 and 3 N., Rs. 2 and 3 W., marked with 6 notches on each edge, 
from which 

A -, - ins. diam., bears N. _0 E., - lks. dist., marked 
T3NR2WSMB~ . 

A -, - ins. dlam., bears S. _0 E., - lks. dist., marked' 
T 2 N R 2 W S 6 B T. 

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

A -, - ins. diam., bears N, -,j W., - lks. dist., marked 
T 3 N R 3 W S 36 B T. 
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4. Post, with Pits and Mound of Earth. 
Set a -fost, 3 ft. long,4 ins. sq., with marked stone (charred stake 

or qual·t 0 charcoal), 24 ins. in the ground, for COl'. of Tps. 2 and 3 
N., Rs. 2 and 3 W., marked - • 

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

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

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

Tps. 2 and 3 N., Rs. 2 and 3 W., marked 
T 3 N S 31 on NE.. 
R 2 W S 6 on SE. ,. 
T 2 N S 1 on SW., and 
R 3 W S 36 on NW., face., with 6 notches on each edge; from 

which 
A -, - ins. cliam., bears N. _0 E., -- lks. dist., marked 

.T.3 N R2 W S 31 BT. 
A -, - ins. diam., beltrs S. _0 :K, - lks. dist., marked 

T 2 N R 2 W S 6 B T. . 
-A:-, - ins. diam., bears S. _0 W., -lks. dist., marked 

T 2 N R 3 W S 1 B T. 
A -, - ins.diam., bears N. _0 W., - lks. dist .. marked 

T 3 N R 3 W S 36 B T. 

6. -Mound of Earth, with ])eposit, and Stake in Pit. 
DepOsit a marked stone (charred stake or quart of charcoal), 12 ins. 

in the groun~, for cor. of ~ps. 2 and 3 N., Rs. 2 and 3 W.; dig pits 
24x24x12 lOS., on each hne,N., S., E., and W. of cor., 5 ft. dlst.; 
and raise a mound of earth, 5 ft. base, 2t ft. high, over deposit. 

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

T 3 N S 31 on NE., 
R 2 W S 6 on SE., 
T 2 N S 1 on SW., and 
R 3 W S 36 on NW. face, with 6 notches on each edge. 

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

mark. 
T 3 N S 31 on NE., 
R 2 W S 6 on SE., 
T 2 N S 10n SW., and 
R 3 W, S 36 on NW. side, with 6 notches facing each cardinal point; 

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

.;; I .. 
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8. Tree Corner, witlL Bearing Trees. 
A -, - ins. diam., for cor. of Tps. 2 and 3 N., Rs. 2 and 3 W., 

I mark 
T 3 N S 31 on NE., 
R 2 W S 6 (In SE., 
T 2 N S 1 on SW., and 
R 3 W S 36 on NW. side, with 6 notchel! facing each cardinal point; 

from which 
A -, - ins. diam., bears N. _0 E., -lks. dist., marked 

T 3 N R 2 W S 31 B T. 
A -, - ins. diam., bears S. _0 E., -lks. dist.,marked 

T 2 N R 2 W S 6 B T. 
A -, - ins. diam., bears S. _0 W., -lks. dist., marked 

T 2 N R 3 W S 1 B T. 
A -, - ins. diam., bear!! N. _0 W., -lks. dist., marked 

T 3 N R 3 W S 36 B T. 

CORNERS COMMON TO TWO TOWNSHIPS ONLY. 

[See Plates IV and VIII.) 

72. When more than one-half of all the eorner8 of a to'llJ1L81,ip are 8tone 
eorner8, the deseriptiO'Tl.8 in F.!,ragra~hs 1 and f!, if the eOrneT8 therein 
deseribed are established, 'llnll be mOdijied a8 follO'llJ8: 

After" marked", insert the words: 
"2 Non SW., and 
7 W on NW. face." 
When, under the eonditiO'Tl.8 above 8peeified1 the WI'1UJr deseri'hed in 

parag1'aph'1 is established, a 8take may be drtven in tlte 80uth pjt and 
marked instead of the 8tone, and deseribed as eumplijied in the last 
elause of paragraph 6, page 34. 
1. Stone, 1cith Pits and Hound of Earth. 

Set a - stone, - X - X - ins.,- ins. in the ground, for cor. of Tps. 
2 and 3 N., R. 7 W., on W. bdY" 'fp. 3 N., R. 6 W., marked with 6 
notches on N. and W. edges; dIg PIt:,.! 30x24x12 ins., on each line, 
N. and S., 4 ft., and W. of stone, 8 ft. dist.; and raise a mound of 
earth, 5 ft. base, 2t ft. high, W. of cor. 
2. Stone, with j.found of Stone. . 

Set a - stone, - X - X - ins., - ins. in the _ground, for cor. of Tps. 
2 and 3 N., R. 7 W., on W. bdy. Tp. 3 N., R. 6 W., marked with 6 
notches on N. and W. edges; and raise a mound of stone, 2 ft. base, 
1t 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 ~p. 
2 N., R. 5 W., and Tp. 3 N., R. 6 W., on N. bdy. Tp. 2 N., R. 6 W., 
marked with 6 notches on N. and W. edges; from which 

A-, ins. diam., bears N. _0 E.,-lks. dil!t., marked 
T 2 N R 5 W S 6 B T. 

A-,-ins. diam., bears N. _0 W., -lks. dist., marked 
T 3 N R 6 W S 36 B T. 

1R791-02-3 
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4. Post, with Pit8 and Hound of Earth. 
Set a - post, 3 ft. long, 4' ins. ~., with marked stone (charred 'stake 

or quart of charcoal), 24 ins. iIi the ground, for cor. of Tp. 2 N., 
R. 5 W., and'.l'p. 3 N., R. 6 W., on N. bdy. Tp. 2 N., R. 6 W., marked 

T 2 N R 5 W S 6 on NE., and 
T 3 N R 6 W S 36 onNW. face, with 6 notches on N. and W. 

edges; dig pits 30x24x 12 ins., on each line, E. and W., 4 ft., and N. 
of post, 8 ft. dist.; and raise a mound of earth, 5 ft. base, 21 ft. high, 
N. of COl'. 

5. P08t, with Bearing Trees. 
Set a-post, 3 ft. long, 4 ins. s~h 24 ins. in the ground, for COl'. of 

TI>§I. 2 and3 N., R. 7 W., on W. My. Tp. 3 N., R. 6 W., marked 
T 2 N R 7 W S Ion SW., and 
T 3 N R 7 W S 36 on NW. face, with 6 notches on N. and W. 

edges; from which 
A -, - ins. diam. bears S. _0 W., - lks. dist., marked 

T 2 N R 7 W SIB T. . 
A-,--ins. diam., bears N.-o W.,-lks. dist., marked 

T 3 N R 7 W S 36 B T. 
6. Mound of EartlL, 'with Deposit, and Stake in Pit. 

Deposit II marked stone (charred stake or quart of charcoal), 12 ins. 
in the ground, fo~ CO!. of Tps. 2 an~ 3 N., R. 7 W:, on W. bdy. Tp. 
3 N., R. 6 W.; dig pits, 30x24x12 ms., on each hne, N. and W. of 
cor., 5 ft. dist.; and raise a mound of earth, 5 ft. base, 21 ft. high, over 
deposit. 

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

T 2 N R 7 W S 1 on SW., and 
T 3 N R 7 W S 36 on NW. face, with 6 notches on N. and W. edges. 

7. Tree Corner, with Pits aild ,JImtnd of Em·th. 
A -, - ins. diam., for COl'. of Tps. 3 and 4 N., R. 5 W., on E. bdy. 

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

pits 24x 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 Cornel', with Beal',:ng Trees. 

A -, - ins. diam., for COl'. of Tps. 2 and 3 N., R. 7 W., on W. bdy. 
Tp. 3 N., R. 6 W., I mark 

T 2 N R 7 W S 1 on SW., and 
T 3 N R 7 W S 36 on NW. side, with 6 notches facing N. and W.; 

from which 
A --, - ins. diam., bears S. _0 W., -lks. dist., marked 

T 2 N R 7 W S 1 B T. 
A -, - ins. diam., bears N. _0 W., - lks. dist., marked 

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

[See Plates IV and VIII.] 

73. When more tItan one-half of all ()()1"fI,et'8 of a to'l1m8hip are stone 
corners, tlte deBcriptions in parag1'aphs 1 and ~, 1;/ tlte cornet's therein 
described are eBtalJlished, will be rnodtfied as follows: After "marked" 
insert the words: 

"2 N 6 W. OIl SW. face." 
When, 11,nder the cMdition.y abot·e spec(fied, the corner de8crib6d in 

paragraph 1 18 e8tahlished, a stake may be driven h~ the south pit, (JInd 
rnarlood instead oj' the stone, and described as exemplified in the last 
clause of paragraph 6, page 36. 
1. Stone, 1IJitlt Pits and Hound of Earth. 

Set a - stone, -X-X- ins., - ins. in the ground, for NE. cor. 
of Tp. 2 N., R. 6 W., marked with 6 notches on S. and W. edges; dig 
pits, 36 X 36 X 12 ins., on each line, S. and W. of stone, ~ ft. dist.; and 
raise a mound of earth, 5 ft. base, 2+ ft. high, SW. of cor. 
2. StMe, with Mound of StMe. 

Set a - stone, --X-X- ins., .- ins. in the ground, for NE. cor. 
of Tp. 2 N., R. 6 W., marked with 6 notche8 on S. and W. edges; and 
raise a mound of stone, 2 ft. base, It ft. high, SW. of COl'. Pits 
impracticable. 
3. Stone, witll Be.aring Tree. 

Set a-stone,-X-X- ins., - ins. in the ground for NE. cor. of 
1P. 2 N., R. 6 W., marked with 6 notches on S. and W. edges; from 
which 

A -, - ins. diam., bears S. _0 W., -lks. dist., marked. 
T 2 N R 6 W S 1 II T. 

4. Post, with Pits and ..ll/"o'llnd of Earth. 
Set a - post, 3 ft. long,4 ins. sq., with marked stone (charred stake 

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

T 2 N R 5 W S 6 on NE., 
S 6 on SE., . 
T 2 N R 6 W H 1 on SW., and 
S 6 on NW. face, with 6 notche~ on S. and W. edges; dig pits, 

36 X 36 X 12 ins., on each line, S. and W. of post, 8 ft. dist.; and raise 
a mound of earth, 5 ft. base, 2! ft. high, SW. of cor. . 
5. POl~t, witlt Beal'l:ng Tree. 

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

T 3 N R 6 W S 31 on NE., 
S 1 on SK, 
T 2 N R 7 W S 1 on SW., and 
S 1 on NW. faee, with 6 notches on N. and E. edges; from which 
A -, - ins. diam., bears N. _.0 E., -lks. dist., marked 

T 3 N R 6 W S 31 B T. 
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6. Hound of Earth, with ])eposit, and Stake in Pit . 
. Deposit a marked stone (charred stake or qu~rt o! ch!1rcoal), 12 ins. 
In the ground, for SW. cor. of T. 3 N., R. 6".; dIg PIts, 36>.<36x 12 
ins., on each line, N. and E. of cor., 5 ft. dist.; and raise a mound of 
earth, 5 ft. base, 2t ft. high, over deposit. 

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

T 3 N R 6 W S 31 on NE., 
S 1 on SE., 
T 2 N R 7 W S 1 on SW., and 
S 1 on NW. face, with 6 notches on N. and E. edges. 

7. Tree 001'ne1', 10ith Pits and Hound of Eartn" 
A-, -ins. diam., for SW. cor. of Tp. 3 N., R. 6 W., I mark 
T 3 N R 6 W S 31 on NE., 
S Ion SE., 
T 2 N R 7 W S Ion SW., and 
S 1 on NW side, with 6 notches facing N. and E.; dig pits, 30 X 24 X 12 

ins., crosswise on each line, N. and E. of cor., 5 ft. dlst.; and raise a 
mound of earth around tree. 
8. Tree Oorner, witlt Bearing Tree. 

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

from which 
A -, - ins. diam., bears N. _0 W., - lks. dist., marked 

T 4 N R 6 W S 36 B T. 

STANDARD SECTION CORNERS. 

[See Plates II and IV.] 

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

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

Set a ~ stone. - X - X - ins., - inf)o in the ground, for stand. cor. of 
sees. 35 and 36, marked S C on N.; with 1 groove on K and 5 grooves 
on W. face; and raise a mound of stone. 2 ft. base It ft. high, N. of 
cor. Pits impracticable. 
3. Stone, witlt Bearl:ng Trees. 

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

A -, - ins. diam., bears N. _0 K, - lks. dist., marked 
T 13 N R 21 E S 34 B T. 

A -, - ins. diam., bears N. _0 W., - lks. dist., marked 
T 13 N R 21 E S 33 B T. 
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4. P08t, with Pits and Mound of Earth. 
Set a - post, 3 ft. long,4 ins. sq., with marked stone (charred stake 

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

SeT 13 N R 21 E on N., 
S 33 on E., and 
S 32 on W. face, with 4 grooves on E., and 2 grooves on W. face; 

dig pits, 24 X 18 X 12 ins., crosswise on each line, E. and W., 3 ft., and 
N. of post, 7 ft. dist.; and raise a mound of earth, 4 ft. base, 2 ft. high, 
N. of cor. 
5. Post, with Bear/:ng Tree.~. 

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

SeT 13 N R 21 on N., 
S 35 on E.. and 
S 34 on W: face, with two'grooves on E., and 4 grooves on W. face; 

from which . 
A -, - ins. diam., bears N. _0 E., - lks. dist. marked 

T 13 N R 21 E S 35 B T. 
A -, - ins. diam., bears N. _0 W., -lks. dist., marked 

T 13 N R 21 E S 34 B T. 
6. Hound of Earth, with Deposit, and Stake in Pit. 

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

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

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

7. Tree Oornel', with Pits and Hound of Eartlt. 
A -. - ins. diam., for standard cor. of sees. 31 and 32, I mark 
SeT 13 N R 22 E on N., 
S 32 on E., and 
S 31 on W. side, with 5 notches on E., and 1 notch on W. side; dig 

pits, 18 X 18 X 12 ins., N., E., and W. of cor., 4 ft. dist.: and raise a 
mound of earth around tree. 
8. Tree Oorner, with Bearing Trees. 

A -, - ins. diam., fol' standard cor. of sees. 35 and 36, I mark 
SeT 13 N R 22 E on N., 
S 36 on E., and . 
S 35 on W. side, with 1 noteh on E., and 5 notches on W. side; 

from which 
A -, - ins. diam., bears N. _0 E., -- lks. dist., marked 

T 13 N R 22 E S 36 B T. 
A -, - ins. dJam., bears N.-o W., -lks. dist., marked 

T 13 N R 22 E S 35 B T. 
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CLOSING SECTION CORNERS. 

[See Plates IV and V.J 

75. 1. Stone, 1cith PUs and Hound of Earth. 
Set a - stone, - X - X - ins., - ins. in the ground, for closing 

cor. of secs. 1 a.nd 2, marked CC on S.; with 1 groove on E., and 5 
grooves on W. face; dig, pits, 24 X 18 X 12. ins. crossw!se on each line, 
E. and W., 3 ft., and S. of stone, 7 ft. dist.; and raJSe a mound of 
earth, 4 ft. base, 2 ft. high, S. of COl'. 

2. Stone, with Hound of Stone. 
Set a - stone, - . X . - X - ins., - ins. in the ground, for closing 

cor. of secs. 3 and 4, marked C C on S.; with 3 grooves on E. and W. 
faces; and raise a mound of stone, 2 ft. base, It 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 secs: 1 and 2, marked C Con S.; with 1 groove on E., and 5 
grooves on W. face; from which 

A -, - ins. diam., bears S. _0 E., -lks. dist., marked 
T 4 N R 3 W SIB T. 

A -, - ins. diam., bears S.o - W., - lks. dist., marked 
T 4 N R 3 W S 2 B T. 

4. Post, with Pits and Hound of Earth. 
Set 1\ - post, 8 ft. long,4 ins. sq., with marked stone (charred stake 

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

C C T 4 N R 3 W on S., 
S 1 on E., and 
S 2 on W. fROO, with 1 groove on E., and 5 grooves t>n W. face; dig 

pits, 24 X 18 X 12 ins., crosswise on each line, E. and W., 3 ft., and 
S. of post, 7 ft. dist.; and raise a mound of earth, 4 ft. base, 2 ft. high, 
S. of cor. 
5. Post, with Bearing Trees. 

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

C C T 4 N R 3 W on S., 
S 1 on E., and 
S 2 on W. face, with 1 groove on E., and 5 grooves on W. face; 

from which 
A -, - ins. diam., bears S. _0 E., - lks. dist., marked 

T 4 N R 3 W SIB T. 
A -, - ins. diam., bears S. _oW.,-lks. dist., marked 

T 4 N R 3 W S 2 B T. 
6. Hound of Eartlt, with Deposit, and Stake in Pit. 

Deposit a marked stone (charred stake or quart of charcoal), 12 ins. 
!n the grou!ld, for closin~ cor. of secs. 3 and 4; dig pits, 24?< l8x 12 
IDS., crOSSWIse on each hne, S., E., and W. of cor., 4 ft. diSt.; and 
raise It mound of earth, 4 ft. base, 2 ft. high, over deposit. . 
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In E. pit drive a-stake, 2 ft. long, 2 ins. sq., 12 ins. in the ground, 
marked 

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

7. Tree Oorner, with Pits and Monnd of Earth. 
A -, - ins. diam., for closing cor. of sees. 1 and 2, I mark 
C C T 4 N R 3 W on S., . 
S 1 on E., and 
S 2 on W. side, with 1 notch on E., and 5 notches on W. side; dig 

pit.'!, 11:!x18x12 ins., S., E., and W. of cor., 5 ft. dist.; and raise a 
mound of earth around tree. 

8. Tree Oorner, with Bearing Trees. 
A -, - ins. diam., for closing cor. sees. 1 and 2, I mark 
C C T 4 N R 3 W on S., 
S 1 on E., and 
S 2 on W. side, with 1 notch on E., and 5 notches on W. side; from 

which 
A -, - ins. diam., bears S. _0 E., -lks. dist., marked 

T 4 N R 3 W S 1 B T. 
A -, - ins. diam., bears S. _0 W., - lks. dist., marked 

T 4 N R 3 W S 2 B T. 

9. All closing section corners, on base lines or standard parallels, will 
be connected by course and distance with the nearest standard' corner 
thereon. (See section 143.) 

CORNERS COMMON TO FOUR SECTIONS. 

[See Plate. IV and V.] 

76. When. more than one-half of all th.e corners in a toumship are stone 
corners, the descriptionfl in paragr'aphs 1 and~, if the corners therein 
described are established for C01'. of sees. 15, 16, ~1 and ~, will be modi
fled as follows: after'" mar'ked," insert the 'I.()ords 

"4 N on NE., and 
3 W on SE. face." 
When, under' the conditions above specified, the corner' described in 

paragraph 1 is establish.ed, a stal.·e may be driven in the .~outheast pit, 
and marked instead ~ftlte .~tone, and desc7'ibed as exemplified in the last 
clause of paragt'aph 6, page J,fJ. 

1. Stone, with Pits and .i.llound of Earth. 
Set a - stone, - X - X - ins., - inlS. in the ground, for cor. of sees. 

14, 15, 22, and 23, marked with 3 notches on S. and 2 notches on E. 
edge; dig pits, 18 X 18 X 12 ins., i~l each sec. 5, ft. dist.; and raise a 
mound of earth, ! ft. base, 2 ft. hlgh, W. of cor. . 

2. Stone, with Hound of St01le . 
. Set a - stone, - X - X - ins., - ins. in the ground, for cor. of 
sees. 14, 15, 22, and 23, marked with 3 notches on S. and 2 notches on 
E. edge; and raise a mound of stone, 2 ft. base, 1t ft. high, W. of 
cor. Pits impracticable. 
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3. Stone,' with Bearing Trees. 
. Set a - stone, - X - X - ins., - ins. in the ground, for cor. of 
secs. 9, 10, 15, and 16, marked with 4 notches on S., and 3 notches on 
E. edge; from which 

A -, - ins. diam., bears N. _0 E., - lks. dist., marked 
T 2 N R 2 W S 10 B T. 

A -, - ins. diam., bears S. _0 E., - lks. dist., marked 
T 2 N R 2 W S 15 B T. . 

A -,. - ins. diam., bears S. _::> W., - lks. dist., marked 
T 2 N R 2 W S 16 B T. 

A -, - ins. diam., bears N. _0 W., - lks. dist., marked 
T 2 N R 2 W S 9 B T. 

4. P08t, witlt Pit and Hound of Earth. 
Set a - post, 3 ft. long,4 ins. sq., with marked stone (charred stake 

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

T 2 N S 15 on 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, 

18 x 18 x 12 ins., in each sec., 5t ft. dist.; and raise a mound of earth, 
4 ft. base, 2 ft. high, W. of cor. 

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

sees. 25, 26, 35 and 36, marked 
T 2 N S 25 on N E., -
R 2 W S 36 on SE., 
S 35 on SW., and 
S 26 on NW face, with 1 notch on S. and E. edges; from which 
A -, - ins. diam., bears N. _0 E., - lks. dist., marked 

T 2 N R 2 W S 25 B T. 
A -, - ins. Wam., bears H. - ° E., - lks. dist., marked 

T 2 N R 2 W S 36 B T. 
A -, - ins. diam., bears S. _0 W., - lks. dist., marked 

T 2 N R 2 W S 35 B T. 
A -, ~ ins. diam., bears N. _0 W., - lks. dist., marked 

T 2 N R 2 W S 26 B T. 

6. Hound, with ])epo8it, and Stake in Pit. 
Deposit a marked stone (cl ar.'ed stake or quart of charcoal), 12 in~. 

in the ground, for cor. of sees. ~5, 26, 35 and 36; dig pits, 18 X 18 X 12 
ins., in each sec., 4 ft. dist.; and raise a mound of earth, 4 ft. base, 2 
ft. high, over deposit. 

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

T 2 N S 25 on NE., 
R 2 W S 36 on SE., 
S 35 on SW., and 
S 26 on NW. face, with 1 notch on S. and E. edges. 
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7. Tree Om'MI', with Pits and Hound of Earth. 
A-, - ins. diam., for cor. of secs. 29, 30, 31, and 32, I mark 
T 2 N S 29 on NE., 
R 2 W S 32 on SE., 
S 31 on SW., and 
S 30 on NW. side, with 1 notch on S., and 5 notches on E. side; dig 

pits 18 X 18 X 12 ins., in each sec., 5 ft. dist.; and raise a mound of 
earth around tree. 
8. Tree Om'ner, with Bearing Trees. 

A-, - ins. diam., for cor. of secs. 5, 6, 7, and 8, I mark 
T 2 N S 5 on NE., 
R 2 W S 8 on SE., 
S 7 on SW., and . 
S 6 on NW. side, with 5 notches on S. and E. sides; from which 
A -, - ins. diam. bears N. _0 E., - lks. di!!t., marked 

T 2 N R 2 W S 5 B T. 
A-, - ins. diam., bears S. _0 E. lks. dist., marked 

T 2 N R 2 W S 8 B T. 
A-, - ins. diam., bears S. _0 W. lks. dist., marked 

T 2 N R 2 W S 7 B T. 
A-, -ins. diam., bears N. _0 W. -lks. dist., marked 

T 2 N R 2 W S 6 B T. 

SECTION CORNERS COMMON TO TWO SECTIONS ONLY. 

[See Plates IV and VIII.] 

77. When 'ffW't'(J than one-half of all tILe corners in a tOW1UJhip m'e 
stOlle C(YJ'7U37'S, the desc·riptions in parag'l'aphs 1 and ~, if the corners 
therein descrWed are estr.wlished near cor: oJsecs. 15, 16, ~1, and ~~, will 
be modified, as follows: 

After "marked", insert the words 
"3 N on SW., and 
7 W on NW. face." 
When, under the conditions MO'Ve specified, the corner described in 

paragraph 1 is established, a stake may be driven in the southwest pit, 
and marked instead of the stone, and de.scribed as exemplified in tILe last 
clau,se of paragraph 6, page 4£. 

1. Stone, with Pits and Hound of Earth. (Tp. 3 N., R. 7 W.) 
Set a - stone, -x-x-ins., -ins. in the ground for cor. of sees. 

25 and 36 a marked with 5 notches on N., and 1 notch on S. edge; dig 
pits 24x24 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, 11Jith Hound of Stone. (Tp. 3 N~, R. 7 W.) 

Set a - stone, - X - X - ins., - ins. in the ground, for cor. of 
sees. 15 and 22 marked with 3 notches on N. and S. ed~es; and raise 
a mound of stone, 2 ft. base, Hft. high, W. of cor. Pits Impracticable. 

"The corner established on the range line and described ih paragraph 1, will have 
notches to indicate the distances to the NE. and SE. corners of the township. See 
Plate IV, fig. 18; and Plate VIII, Tp. 3 N., R. 7 W. 
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3. Stone, witlt Bearing Trees. (Tp. 3 N., R. 7 W.) 
8et a - stone, -X-X- ins., -. ins. in the ground, for cor. of 

secs. 28 an~ 29, ~arked with 4 not;ches on E. edge; from which 
A -, - lOS. dJam., bears N. - E., -lks. dlst., marked 

T 3 N R 7 W S 28 B T. 
A -, - ins. diam., bears N. _0 W., - lks. dist., marked 

T 3 N R 7 W S 29 B T. 

4. Post, with Pit8 and Mound of Earth. (Tp. 2 N., R. 6 W.) 
Set a -- post, 3 ft. long, 4 ins. sq., with marked stone (charred stake 

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

T 2 N S 34 on NE., and 
R 6 W S 33 on NW. face, with three notches on E. and W.edges; 

dig pits 24x 24X 12 ins. z in each sec., 6 ft. dist.,and raise a mo~nd of 
earth, 4 ft. base, 2 ft. hIgh, N. of cor. 

5. Post, with Bearing Trees. (Tp. 3 N., R. 5 W.) 
Set a - post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for cor. of 

secs. 24 and 25, marked 
T 3 N S 25 on SW., and 
R 5 W S 24 on NW. face, with 4 notches on N., and 2 notches on 

S. edge; from which 
A -, - ins. diam., bears S. _0 W., - lks. dist., marked 

T 3 N R 5 W S 25 B T. 
A --, - ins. diam., bears N. -;) W., - lks. dist., marked 

T 3 N R 5 W S 24 B T. 

6. Mound of Earth with J)eposit and Stake in Pit. (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 24 X 24 X 12 ins., in 
each sec., 4 ft., dist.; and raise a mound -of earth, 4 ft. base, 2 ft. high, 
over dep()sit. _ 

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

T 2 N S 24 on SW., and 
R 6 W S 13 on NW. face, with 3 notches on N. and S. edges. 

7. Tree Cornel', with Pits and Mound of Earth. (Tp. 3 N., R. 6 W.) 
A -, - ins. diam., for cor. of secs. 24 and 25, I mark 
T 3 N S 25 on S W. and 
R 6 W S 24 on NW. side, with 4 notches on N. and 2 notches on S. 

side; dig pits, 18 X 18 X 12 ins., in each sec., 5 ft. dist.; and rai!!le a 
mound of earth around tree. 
8. Tree C01'1lel' with Bearing Tl'ees. (Tp. 3 N., R. 7 W.) 

A-,- ins. diam., for cor. of secs. 22 and 27 I mark 
T 3 N S 27 on 8 W., and 
R 7 W S 22 on NW. side, with 4 notches on N., and 2 notches on 

S. side; from which 
A-, - ins. diam., hears S. _0 W.,-lks; dist., marked 

T 3 N R 7 W S 27 B T. 
A -, -ins. diam., bears N. _0 W., - lks. dist., marked 

T 3 N R 7 W S 22 B T. 
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SECTION CORNERS REFERRING TO ONE SECTION 01ot"LY. 

[See Plates IV and VIII.] 

78. When more than one-half of all corners in a township are 8trme 
. corners, the description.~ in paragraphs 1 and IB, if the corners tlterein 

de.scribed, are established near the place for COl'. of secs. 15, 16, 1B1, and 
IBIB, 'will be modified, as follows: After" marked" insert the words: 

"2 N 5 W on NE. faee;" . 
When, under the conditions above specijjed, the corner d8scribed in par

agraph 1 is e.~tablished, a stake may be driven in the pit, and marked 
instead of the stone, and described as eurrtplified in the last clause of 
paragraph 6, below. 
1. Stone, with Pit and Mound of Earth. (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, 36 X 36 X 12 ins., 
in the sec., 8 ft. dist.; and raise a mound of earth, 4 ft. base, 2 ft. 
high, NE. of cor. 
lB. Stone, with Mound of Stone. 

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

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

A -, - ins. diam., bears N. _0 E., -lks. dist., marked 
T 2 N R 5 W S 12 B T. 

4. Post, with Pit and .J£ound of Earth. (Tp. 3 N., R.5 W.) 
Set a - post, 3 ft. long. 4 ins. ISq., with marked stone (charred stake 

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

T 3 N S 9 on NE. 
R 5 W S 10 on SE. 
S 90n SW., and 
S 9 on NW. face, with 5 notches on S. and 3 notches on E. edge; 

dig a pit, 36 X 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. Post, with Bearing Tree. (T. 2 N., R. 5 W.) 

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

T 2 N S 12 on NE., 
R 5 W S 13 on SE., 
S 13 on SW., and. 
S 13 on ~W. f~ce, with :. notch .)on E. edge; f~?m which _ 
A -, - ms. dlam., bealS N. - E., - lks. dlst., marker. 

T 2 N R 5 W S 12 B T. 

6. Mound of Earth, witlt Deposit, and Stake in pit. (Tp. 3 N., R. 5 W.) 
Deposit a marked stone (charred stake or quart of charcoal), 12 ins. 

in the ground, for NW. cor. of sec. 10; dig a pit, 36x36x12 ins. in 
the sec., 5 ft. dist.; and raise a mound of earth, 4 ft. base, 2 ft. high 
over deposit. 
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In the pit drive a - stake, 2 ft. long, 2 ins. sq., 12 ins. in the 
ground, marked 

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

7. Tree Oorner, with Pits and Mo/tnd of Earth. (Tp. 2 N., R. 5 W.) 
A -, - ins. diam., for SW. cor. of sec. 12, I mark 
T 2 N S 12 on NE., 
R 5 W S 13 on SE., 
S 13 on SW., and 
S 13 on NW. side, with 1 notch on E. side; dig a pit, 24 X 24 X 12 

ins., in the sec., 5 ft. dist.; and raise a mound of earth around tree. 

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

from which 
A -, - ins. diam., bears S. _0 E., -lks. dist., marked 

T 3 N R 5 W S 10 B T .. 

QUARTER SECTION CORNERS. 

[See Plates IV aod V.] 

79. 1. Stone, with Pits and Mound of EartlL. 
Set a - stone, -x-x-- ins., - ins. in the ground, for t sec. cor. 

marked t on N. face; dig pits, 18 X 18 X 12 ins., E. and W. ·of stone, 
3 ft. dist.; and raise a mound of earth, 3! ft. base, 1t ft. high, N. of cor. 

2. Stone, witlt Hound of Stone. 
Set a - stone, -x-x- ins., - ins. in the ground, for t sec. 

eoI'. marked t on W. face; and raise a mound of stone, 2 ft. base, 1t 
ft. high, W. of cor. Pit~ impracticable. 

3. Stone, witlt Bearing Trees. 
Set a - stone, -x-x - ins., - ins. in the ground, for! sec. cor. 

marked t on W. face; from which 
A -, - ins. diam., bears N. _0 E., - lks. dist., marked 

t S 16 B T. 
A -, - ins. diam., bears N. _0 W., - Iks. dist., marked 

tS17BT. 

4. Post, with Pits and Hound of Earth. 
Set a - post, 3 ft. long, 3 ins. sq., with marked stone (charred st!l.ke 

or quart of charcoal), 24 ins. in the ground, for t sec. cor. marked t 
S 4 on N. face and 9 on S. face; dig pits 18x 18x 12 ins., E. and W. 
of post, 3 ft. dist.; and raise a mound of earth, 3t ft. base, 1t ft. high, 
N. of cor. 
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5. P08t, witlt Bearing 1'rees. 
Set a. - post, 3 ft. long, 3 ins. sq., 24 ins. in the ground, for t sec. 

cor., marked t S 21 on W. face and 22 on E. face; from which 
A -, - ins. diam., bears S. _0 E., -lks. dist., marked 

t S 22 BT. 
A -, - ins. diam., beal'S S. _0 'V., - lks. dist., marked 

t S 21 B T. 
6. Mound, witlt ])eposit and Stake in Pit. 

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

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

t S 21 on N. face and 28 on S. face. 
7. Tree Cornel', with Pits and Mound of Earth. 

A -, - ins. diam., for t sec. cor. I mark t S 7 on W. side and 8 on 
E. side; dig pits, 18x18x12 ins., N. and S. of cor., 4 ft. dist.; and 
raise Ii mound of earth around tree. 
8. Tree Cornel', witlt Bearing Trees. 

A -, - ins. diam., for t sec. cor. I mark t S 20 on N. side and 29 
on S. side; from which 

A ,._, - ins. diam., bears N. _0 W., - lks. dist., marked 
t S 20 BT. 

A -, - ins. diam., bears S. _0 W., - lks. dist., marked 
t S 29 B T, 

80. Pits and .ilfounds of Q.uarter Section Corners. 
On meridional lines, the pits will be dug N. and S., and the mound 

will be placed on the west SIde of the corner; on latitudinal lines, the 
pits will' be located E. and W., and the mound will be built on the 
north side of the cornel', See Plate V. 
81. Markings on Quarter Section Corners. 

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

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

STANDARD QUARTER SECTION CORNERS. 

[See Plates IV and V.] 

83. All standard qual'ter-section corners, on base lines or standard 
parallels, will have the letters S C (for standard corner), precede the 
marking t or t S, as the case may be; such comers will be establi!:!hed 
in all other respects like other quarter-section corner~. 

When bearing trees are deseribed for stalHilu'd quarter-section cor
ners, each tree will be marked, Set S B T. 
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QUARTER SECTION CORNERS COMMON TO TWO QUARTERS OF ONLY ONE 

SECTION • 

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

MEANDER CORNERS. 

[See Plates III, IV, and V.] 

85. 1. Stone, with Pit and Hound of Earth. 
Set a - stone, - X - X - ins. - ins. in the ground for meander cor. 

of fracl. sees. 26 and 35. marked 
M C on E. face, with 1 8roove ori S. face; dig a pit 36 X 36 X 12 ins., 

8 ft. W. of stone; and raIse a mound of earth, 4 ft. base, ~ ft. high, 
W. of cor. 
2. Stone, with Hound of Stone. 

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

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

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

M C on W. face; from which 
A-, - ins., diam., bears N. _0 E., -lks. dist., marked 

T 15 N R 20 E S 26 M C B T. 
A-, - ins., diam., bears S. _0 E. - lks., dist., marked 

T 15 N R 20 E S 35 M C B T. 
4. Post, with Pit and Hound of Earth. 

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

M Con N., 
T 15 Non S., 
R 20 E S 20 on E., and 
S 19 on W. face, dig a pit, 36 X 36 X 12 ins., 8 ft. S. of post; and 

raise a mound of earth, 4 ft. base~ 2 ft. high, S. of cor. 
5. Post, 'with Bearing Trees. 

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

MConN., 
T 15 N on S., 
R 20 E S 25 on E., and 
S 26 on W. face; from which . 
A -, - ins. diam., bears S. _0 E., - lks. dist., marked 

T 15 N R 20 E S 25 M C B T. 
A -, - ins. diam., bears S. _0 W., - lks. dist., marked 

T 15 N R 20 E S 26 M C B T. 
6. AIollnd with Depos£t, and Stake in Pit. 

Deposit a marked stone (charred stake or quart of charcoal) 12 
ins. in the ground, for meander eoI'. of fracl. sees. 25 and 26; dig a 
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pit, 36 X 36 X 12 ins., 5 ft. N. of cor.; and raise a mound of earth, 
4 ft. base, 2 ft. high, over deposit. 

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

M C on S., 
T 15 N on-N., 
R 20 E S 26 on W., and 
S 25 on E. face. 

7. Tree Oorner, with Pits and Nound of Earth. 
A -, - ins. diam., for meander cor. of frac!' sees. 17 and 20, I 

mark 
M Con W., 
T 15 N on E., 
R 20 ESt 7 on N., and 
S 20 on S. side; dig a pit, 36 X 36 X 12 ins., 8 ft. E. of tree; and 

raise a mO~lDd of earth, 4 ft. base, 2 ft. high, E. of cor. 

8. Tree Oornel', with Bearing Trees. 
A -, - ins. diam., for a special meander cor. of fracl. E. and W. 

halves of sec. 33, I mark 
S M C on N., 
T 15 N on S., 
R 20 E S 33 on E., and 
S 33 on W. side; from which 
A -, - ins. diam., bears S. _0 E. -lks. dist., marked 

T 15 N R 20 E S 33 S M C B T. 
A -, - ins. diam., bears S. _0 W .. - lks. dist., marked 

T 15 N R 20 E S 33 S M C B T. 

86. Pits and Mountk of Neander Oorners. 
When a pit is dug as an accessot·y to a meander eorner, it will be 

located on line and 8 feet from such corner (except as otherwise pro
vided for in paragraph 6), on the side opposite the stream or lake 
meandel~d; while the mound will be placed midway between·the cor
ner and nearest side of the pit. 

87. Narkings on Neander OO'rners. 
On all meander corners, the letters M C (for meander corner) will 

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

All meander corners on base lines or standard parallels wi 1I be further 
marked S C on north side or face. 

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

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

In all the markings provided for in this paragraph, the numbers 
indicating township, range, apd section, will be preceded by the initial 
letters T Rand S, respectively. 
88. Dest'riptions will be modified in certain cases. 

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

The descriptions in paragraphs 1 to 7, inclusive, will be modified to 
describe special meander corners, as illustrated in paragraph 8, by 
writing" special" before meander cor. and S before M C when con
ditions require the change. 
89. Special Meander Oorners and AWJJiliary .Meander Oorners. 

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

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

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

When a Meander Corner falls at a point where prevailing conditions 
would threaten its destruction by natural causes, a witness corner to 
such meander corner will be established, as provided for in the article 
Witness porners, page 52. 

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

[See Plate V.) 

Stones for corners on Indian Reservation or other boundaries will 
not be less than 20 ins. long, or less than 6 ins. thick, and will measure 
at least one cubic foot in volume; consequently, a stone 20x 14tx 6 ins., 
will be about minimum size, and 32 X 9 X 6 ins., represents satisfactory 
proportions. N. P. for Nez Perces (Indian Reservation), on the east, 
and P. L. for Public Land (unsurveyed), on the west, applies to para
graph 1 only. 
1. Stone, with Mound of Eart/t. 

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

17 M on S.,. 
N P on E., and 
P L on W. filce; dig pits 36 X 36 X 12 ins., E. and W. of stone, 4 ft. 

dist.; and raise a mound of earth, 5 ft. base, 2t ft. high, S. of cor. 
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2. Stone, with Hound of Stone. 
Set a. - stone, - X - X - ins., - ins. in the ground, for the 38·mile 

cor., marked 
38 M on NE., 
N P on NW., and 
P L on SEe face, and raise a mound of stone, 3 ft. base, 2 ft. high,· 

N. E. qf cor. Pit~ impracticable. 

3. Stone, witlt Bearing Trees. 
Set a - stone, _. X - X - ins., - ins. in the ground, for the 35-mile 

cor., marked 
35 M on E., 
N P on N., and 
8 W on S. face; from which 
A -, - ins. diam., bearR N. _0 E., - Ik8. dist., marked 

N PI R35M BT. 
A -, - ins. diam., bears S. _0 E.,b -lks. dist., marked 

T 6 N R 8 W S 9 35 M B T. 
A -, - ins. diam., bears S. -,-0 'V.,I> -lks. dist., marked 

T 6 N R 8 W S 8 35 M B T. 
A -, - ins. diam., hears N. _0 W., - lks. dist., marked 

N PI R 35 M BT. 

4. Post, with Pits and Hound of Em·tlt. 
Set a - pust, 3 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 M on S., 
N P I R on E., and 
P Lon W. face; dig pit'>, 36x36x12 ins., E. and W. of post, 4 ft. 

dist.; and rai~e a mound of earth, 5 ft. base, 2t ft. high, S. of cor. 

5. Post, with Bearing Trees. 
Set a - post, 3 ft. long,5 InS. sq., 24 ins. in the ground, for the 35-

mile cor., marked 
35 M on E., 
N PI Ron N., and 
T 6 N R 8 W S 9 on S.; from which 
A -, - ins. diam., bears N. _0 E., - lks. dist., marked 

N P IR35MBT. 
A -, - ins. diam., bears S. _0 E., - lks. dist., marked 

T 6 N R 8 W S 9 35 M B T. 
A -, - ins. diam., bears S. _0 W., -- lks. dist., marked 

T 6 N R 8 W S 8 35 M B T. 
A -, - ins. diam'h,.bears N. _0 W., - lks. dist., marked 

N P I R 35 M BT. . 

6. Hound, witlt .Deposit and Stake in Pit. 
Deposit a marked stone (charred stake or quart of charcoal), 12 ins. 

in the ground, for the 33-mile cor.; dig pits, 36x36x12 ins., NE. and 

• Thfl above are minimum dimenl"ions for mounds of stone on reservation bounda
ries. 

bThe bearing trees, "S. _0 E." and "S. _0 W." from the corner, are supposed 
to stand on surveyed land, near the line between sections 8 and 9. 

18791-02-4 
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SW. of cor., 5 ft. dist.; and raise a mound of earth: 5 ft. base, 2i 
ft. high, over deposit. 

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

33 M on SE., 
N P I R on NE., and 
T 6 N R 8 W S 15 on S W. face. 

7. Tree Oorner, witlt Pits and Mound of Earth. 
A -, - ins. diam., for the 29-mile cor., I mark 
29 M on E., 
N P I R on N., and 
T 5 N R 7 W S 8 on S. side; dig pits, 36x36x12 ins., N. and S. of 

tree, 5 ft. dist.; and raise a mounn of earth, 5 ft. base, 2* ft. high, 
E. of cor. 

8. Tree Oorner, with Bearing Trees. . 
A -, - ins. diam., for the 35-mile cor., I mark 
35 M on E., 
N PI R on N., and 
T 6 N R 8 W S 9 on :;. side; from which 
A -, - ins. diam., bears N. _0 E., - lks. dist., marked 

N PIR35MBT. 
A -, - ins. diam., bears S. _0 E., -lks. dist., marked 

T 6 N R 8 W S 9 35 M B T. 
A -, - ins. diam., bears S. _0 W., -lks. dist., marked 

T 6 N R 8 W S 8 35 M B T. 
A -, - ins. diam., bears N. -.:...0 W''J- - lks. dist., marked 

N P I R 35 M B T. 

9. Oorner Monument of Stone, ?1Jith Deposit. 
Deposit a marked stone (charred stake, quart of charcoal, or vial 

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

S W cor N P I R on NE., b 

P L - 0 M - C chs on SE., 
P L _d on SW., and 

. P L on NW. face. 

10. A Postfor Oorner Monument, with Pits and Mound of I!.'arth. 
Set a- post, 3 ft. lonE. 5 ins. sq., 24 ins. in the ground, for the NW. 

cor. of the Nez Perces Indian Reservation, marked 
P L on SE., 
NW cor N P I R on SE., 
P L _0 M _0 chs on SW., and 
P L - don NW. face; dig pits, 36 X 36 X 12 ins., S. and NE. of post, 

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

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

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

C The proper number of milps and chains, from the initial point, will be stated. 
d The year in which the monument is established Will be placed in the blank. 
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11. A Stone fm' C01'ne1' XOOUme'ftt, with Pits and Jlound of Earth. 
Set a - stone, 36 X 10 X 7 ins. , 27 ins. in the ground, for the NE. 

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

ft. dist.; and raise a mound of earth, 5 ft. base, 2+ ft. high, SW. of cor. 
92. Hodijications of descriptions. 

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

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

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

TABLE I.-Size, p08itwn, and distance of pm and mounds. 

Part i.-Requlrements as to size OUid JIOIlltion of pits. 

--------------~-~----

Kind of conler. 

Standard tp. cor ...... ... . . .. . .. ... .. . . ..... . 

~r~g~T~~:r:::::::::::: ::: ::::: ::: : : :::: ::: 
~n~~~~c:co;:: :: : : : : ::: : : : : : :: :::::::: : : 
&~~f4~:C~~.~: :::::: :: :::: : : : ::: : :::: : :: ::: 
Cor. of 2 sec" .... .. ........ .. .... ...... ... .. .. 
Cor. of 1 sec . ..... .. ........ .. ........ .. .... .. 
Quarter sec. cor.. . .. . .. .... ........... . .... . 
Meander cor .. ... .. . ....... .. ....... . ...... .. 
On res' n line ..... ......... ..... .... . ........ . 

Size at tree 
comer . 

24 x 18 x 12 
24 x 18 x 12 
24x 18x 12 
24 x 18 x 12 
3Ox24x 12 
18x18x12 
18x18x 12 
18 x 18 x 12 
18 x 18 x 12 
24 x 24 x 12 
18x18x 12 
36 x 36 x 12 
36 x 36x 12 

Size a\ 
other corners. 

30 x24 x 12 
3Ox24x 12 
24 x 24 x 12 
3Ox24x 12 
36x36xI2 
24 x 18 x 12 
24 x 18 x 12 
18x18x12 
24 x'.!4 x 12 
36x 36 x 12 
18 x 18x 12 
36 x:l6 x 12 
36 x 36x 12 

Position from comer. 

Across N., E., and W.lines. 
Across E., W" and S. line;' . 
On hnes N., )!;., S .. and " . 
On each line. 

Do. 
Across E., W.,and N. line •. 
Acro"8 E .. W.,and S. lInes. 
In eac h "ec. NE. , etc. 
III bolh sees. 
In the ..cc. 
On line each side. 
On line, rear of cor. 
See Manual. 

Part 2.-Dl.tance of pits and requiremenls as 10 mounds. 

Distance of pits at- Mounds. 

Kind of corner. Mound of Tree 
Size (1Il leel). Position 

Post corner. carIb corner. from 
corner. Stone. Earth. corner. 
--- -- -- - -

Feet. Feet. 
Standard tp. cor .......... E. and W. 4 feet , N. 8 feet. ... 5 5 2 x It 5 x 2t N. 
Ciosl ng I p. cor ............ Rand W. 4 feel,S . 8 feet .... 5 5 ~ x Ii 5 x ~I S. 
COr.of4IpS ...... ........ N., E., and IV. 4 leet, S. 8 feet. 5 5 2 xii () x~1 S 
Cor. of 2 tps .............. E.and IV.4Icet. N.M fee1. ... 5 5 2 x 11 5 x 21 Various. 
Cor. of IIp ............... 1\ feet ... .. . .... . ........... 5 5 2xU 5 x:li Do. 
Standard sec. cor ..... . ... E. and IV . 3 feel. N. 7 leet. ... 5 4 2 x 11 4 x2 N. 
Closing sec. cor _ ... _ ...... E. nnd \\ .3 feet, S. 7 feel .... 4 5 2 x 11 4 x2 S. 
COr.of4secs ........ .. .... 51 feet . ..................... 4 5 2 x II 4 x2 W. 
Cor. of 2 sees . ..... . ....... 6 feel ....................... 4 5 2xll 4 x2 W. 
Cor. of 1 sec ...... _ ....... S feet ......... . ............ b 5 2 xli 4 x2 Variou~. 
Quartersec. cor .......... 3 feet ........... ... ......... 4 4 2 x 11 31 x J t Do. 
Meander cor .... ......... 8 feel ..... ... .. . .. ... ... ... 5 8 2x 11 4 x2 With po\. 
On res'" tme ............. 4 feel .... ..... . ... .... ... . 5 5 3 x2 5 x 21 Various. 
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WITNESS CORNERS. 

94. Witness Oorners will be estahlished in certain cases. 
When the true point for any corner described in these instructions 

falls where prevailing conditions would insure its destruction bl 
natural causes, a witness corner will be established in a secure POSI
tion, on a surveyed line if possible, and within twenty chains of the 
corner point thus witnessed. 
95. Markings on Witness Oorners. 

A witnes~ corner will bear the same marks that would be placed 
upon the corner for which it is a witness, and in addition, will have 
toe letters, we (for witness corner), conspicuously displayed above 
the regular markings on the NE. face when witnessing a township or 
section corn~r; such witness corners will be established, in all other 
respects, like a regular corner, marking bearing trees with the proper 
numbers for the sections in which they stand. 
96. Markings on Bearing Trees of Witness C(yl'ne'I's. 

When bearing trees are described as accessories to a witness corner, 
the prescribed markings on each tree will be preceded by the letters 
W C distinctly cut into the wood. 

The true bearing and distance of witness corners, from the true 
point for the corner, will always be clearly stated in the field notes. 
97. lVitness Corners to cornel' points falling in roads, etc. 

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

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

WITNESS POINTS • 

. 98. Witness points will be perpetuated by corners similar to those 
described for quarter section corners, with the marking W P (for 
witnells point), III place of i. or i S, as the case may be. 
lf bearing trees are available as accessories to witness points, each 

tree will be marked W P B T. (See" Insuperable objects on line-
Witness Points," page 24.) -

MISCELLANEOUS. 

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

will be made at the exact corner point, and witnessed by the proper 
number of bearing trees. if they are availahle; in the absence of suit
able trees, a mound of stones will be raised, or of earth if stones are 
not found and pits are available. Owing to the difficulty of identify-
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ing the corner coming upon a flat rock in place, when only a cross i8 
cut thereon, it is imperative that some adequate witness be llsed and 
marked. 
100. Location of Mounds. 

When mounds of earth or other material are raised as accessories' 
to corners, they will be placed as specified in the foregoing Descrip
tion of Corners, and in every caso the direction of the mound from 
the corner will be carefully stated. The use of the indpfillitp dei!crip
tion ., alongside" will not he approved. 

In case the character of the land is such that the mound can not be 
placed as hereinbefore described, the deputy will state in his notes, by 
bearing and distance, exactly where the mound is located with refer
ence to the corner, and will give his reason:; for placing it as described. 
101. HO'unds of Stone. Cf.flJered with E'al'fh. 

In a case where pits are practicahle and the deputy prefers raising a 
mound of stone, or a mound of stone covered with earth, he will lise 
the form given for" Stone with mound of stone," omitting "pits 
impractica hlP , " when the corner thus described is eHtablished; but 
when the corner" Stone, with mound of stone l'overed with earth," is 
constructed, the description will be modified as follows: strike out the 
words" Pits impracticable "; in plal'e of " mound of stone, 2 ft. base, 
It ft. high," write" mound of stone covered with earth, - ft. base, 
- ft. high," inserting in the blank spacei! the dimen:;ions of the mound 
given in paragraph 1, following the designation of each class of cor
ners, pages 27 to 50. Mounds of stone, or of stone covered with earth 
must never be built around the corner stone, but separate. When 
stones are necessary to hold the corner stone upright and firm, they 
should be'in addition to the witness mound, and not a part of it. 
102. Bearing Trees. 

Bearing trees marked as accessories to standard corners, either 
township, section, or quarter section, will be selected on the north side 
of base lines or standard parallels, and bearing trees referring to the 
closing corners on said linei!, will he located on the south side; in 
general, the bearing trees referring to any particular closing corner, 
together with one pit and the mound belonging to such cornel', will be 
located on the same side of the line closed upon, and on the side from 
which the surveys have been clor:;ed. 

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

103. The limit of 300 links will not be held to prohibit the use of bear
ing trees or rocks beyond that distance. Where such objects are few 
but accessible, t.hey are too useful as evidences of corners to be disre
garded by a faithful deputy, even when several chains distant. In the 
surveys of 50 01' 60 years ago, corners were often witnessed by trees 8 
01' 10 chains distant, with great advantage to subsequent retracements. 
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In case the prescribed number of trees can not be found within 
practicable distance, the deputy will state in his field notes after 
describing those marked, "no other trees within limits," and add "dig 
pits - X - X -ins.," etc., or" raise a mound of stone, - ft. base, 
- ft. high, - of cor.," as prevailing conditions may require. 

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

105. As to the height or position of marks placed on bearing trees, 
practice differs in various localities. The custom of placing these 
important evidences high enough to insure their destruction when 
some woodman, ignorant or careless of the penalty of the law, cuts 
down the tree, is a direct violation of rules. A tree will be so marked 
that if inadvertently cut down its stump will retain' evidence of its 
importance. Many surveyors have adopted the plan of placing all the 
marks at the height of 4 or 5 feet, except the letters B T, which are 
made on another blaze about one foot above the ground. The intent 
is commendable; but as a better rule, applicable to trees of every 
size, the following is now adopted: Place all figures and letters on that 
part of the tree which would probably remain as the stump; and make 
one plain blaze high on the same side, to attract notice in case of snow 
or dense undergrowth. 

106. No tree less than 4 inches in diameter should he chosen for a 
witness, if larger ones are convenient; and if none over 3 inches are 
found, pits wiJI be dug to ,,!itness the corner. 
107. Stones jO'l' ()(YI"I'WI'8. 

Stones 18 ins. long, or lesS, will be set with two-thirds of their 
length in the ground, and those more than 18 ins. long will have thl'ee
fourths of their leD¥th in the ground. 

No stones measurmg less than 504 cubic inches, or less than 12 ins. 
in length or three inches in thickness will be used for corners. 
108. Line8 dis(J()'fbtinued at Legal Oorner8. 

No mountainous lands, or lands not classed as surveyable, will be 
meandered, and all lines approaching such landb will be discontinued 
at the section or quarter,.section corner nearest the unsurveyed land. 
109. Marks to be cut. 

All letters and figures on posts, trees, or stones, etc., will be cut 
into the object upon which they are placed. Arabic figures and plain 
letters will be used for all markings. 
110. Orientation of Oorner8. 

Corners referring to one, two, or four townships or sections, not 
identical with standard or closing corners, will be set with their faces 
directed NE. and SW., and NW. and SE., while all other corners will 
be set with their sidE'S facing the cardinal points; except corners on 
boundaries of reservations and private land claims, which will be set 
squarely on line. 
111. Size of P08ts, Xrmrui8, etc. 

The sizes of wooden posts, mounds, and pits, noted in the foregoing 
descriptions, will be regarded as minimum, and their dimensions will 
be increased whenever practicable, except as to height of posts out of 
ground. 
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112. OONU31" Xaterials. 
In establishing corners, the first preference will be given to durable 

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

Wood of a perishable nature will not be used for posts or stakes. 
113. I'fI.structiom to be studied. 

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

INITIAL POINTS. 

114. Initial points from which the lines of the public surveys are to 
be extended will be established whenever necessary, under such special 
instructions as may be prescribed in each case by the Commissioner of 
the General Land Office. The locus of such initial points will be 
selected with great care and due consideration for thelr prominence 
and easy identification, and must be established astronomical1y. 

An initial point should have a conspicuous location, visible from 
distant points on lines; it should be perpetuated by an indestructible 
monument, preferably a copper bolt firmly set in a rock ledge; and it 
should be witnessed by rock bearings, w~thout relying on anything 
perishable like wood. 

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

Class 1. Base lines and standard P!':rallels. 
Class 2. Principal and guide mendians. 
Class 3. Township exteriors (or meridional and latitudinal township 

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

~int. 
BABE LINE. , 

116. From the initial point the base line will be extended east and 
west -on a tme parallel of latitude, by the use of transit or solar instru
ments, as may De directed by the surveyor general in his written special 
im4tructions. The transit will be used for the alinement of all impor
tant lines. 

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

118. Certain reference lines, called tangents and secants, having a 
known position and relation to the required paranel of latitude, will be 
prolonged as straight lines. Two back and two fore sights are taken 
at each setting of the instrument, the horizontal limb being revolved 
1800 in azimuth between the observations, in one method, taking the 
mean of observations. Another method, called double back and fore 
sights, is still more exact, and therefore preferable. In this process 
the vertical cross-wire is fixed upon two transit points at some distance 
II.prt, in the rear, and then reversed to set one or two new points in 
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advance. This not only insures a straight line, if the transit is leveled, 
but also detects the least error of collimation. 

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

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

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

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

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

PRINCIPAL MERIDIAN. 

123. This line shall conform to a true meridian and will be extended 
from the initial point, either north or south, or in both directions, as 
the conditions may require, by the use of transit or solar instruments, 
as may be directed by the surveyor general in his special written instruc
tions. The methods used for determination of directions, and the pre
cautions to be observed to seCUI:e 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 above general instructions, it is required that 
in all cases where the establishment of a new principal meridian seems 
to be necessary to the surveyor general he shall submit the matter, 
together with his reasons therefor, to the Commissioner of the Gen· 
eral Land Office, and the survey of such principal meridian shall not 
be commenced until written authority, torether with such special 
instructions as he may deem necessary, shal have been received from 
the Commissioner.. . 

STANDARD PARALLELS. 

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

126. Where standard rarallels have been placed at intervals of 30 
or 86 miles, regardless 0 exitlting instructions, and where gross irreg-
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ularities require additional standard lines, from which to initiate new, 
or upon WhICh to close old surveys, an intermediate correction line 
should be established to which a local name may be given, e. g., 
"Cedar Creek Correction Line;" and the same will be run, in 8.ll 
respects, like the regular standard parallels. 

GUIDE MERIDIANS. 

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

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

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

TOWNSHIP EXTERIORS. 

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

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

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

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

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

133. Whenever practicable, the exterior boundaries of township's 
belonging to the west range, in a tract or block 24 miles square, WIll 
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first .be sut:vey,ed in succession, through the range, ft:om south to no~; 
and 10 a sImIlar manner, the other three ranges Will be surveyed 10 

regular sequence. 
134. In cases where 'impassable obstacles occur a.nd the forel{oing 

rules can not be complied with, township. corners wHl be establIshed 
as follows: 

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

. boundaries will be run east on a true line, and the east boundary run 
north or south, as the case may be. Allowance for the convergency 
of meridians will be made whenever necessary. 

METHOD OF SUBDIVIDING. 

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

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

136. The meridional sectional lines will be made parallel to the range 
line or east boundary of the township, by applying to the bearing of 
the latter a small correction, dependent on tlie latitude, taken from the 
following table, which gives, to the nearast 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, 
wlien the range line is a true meridian. Add the correction to the 
bearing of the range line, if the same is west of north, but subtract 
when it bears east of north. 

TABLE H.-Corrections jor Convergency within a ·TOWnIhip. 

Latitude. 

Correction to be applied to bearlnJt of range lines 
at a distance of-

1 mile. I 2 miles. 3 miles. 4 miles. 10 miles . 
. --------1---, 1---, ---, ---, ---, 

o 
30 to 3D ••••••••••••••••••••••••••••••••••.•.•.•••... 
3D to 40 ••••••••••••••••.•••••••••••••••••••••••••••• 
40 to 4Ii ••.•.•..•...•............•.....•........•.... 
4Ii to 00 ••.•••.•.•......•...••.....•...••....•..••••. 
50 toM ............................................ . 
Mto60 ............................................ . 
60 to 6Ii •••..••.•••••••.•.••.•••...•.•.•...•.•...•.•. 
6Ii to 70 ............................................ . 

1 1 2 2 3 
1 1 2 3 3 
1 2 2 3 4 
1 2 3 4 0 
1 2 3 0 6 
1 3 4 0 7 
2 3 0 7 8 
2 4 6 8 10 
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..&ample.-Latitude,47°. Range line bears N. 0° 2' E.; then paml
leI meridional section lines will be run as follows: 

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

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

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

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

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

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

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

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

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

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

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

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

to the south boundm']L of the section to which it belongs, and with the 
t7"!/,6 bearing of said boundaryj and when a section has no linear south 
bO'unda1'Jj, the random will be run parallel to the south boundary of the 
range Of sections in which it is situated, and fracti&nal t7"!«3 hll£s will 
be run in a similar manner. b 

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

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

• See Table Xl and rules, pages 118 and 119. 
bSee Plate III, between sections 7 and 18, and 17 and 20. 
oSee Plate III, between sections 8 and 17. -
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to law, on the extreme tier or range of quarter sections, as the case 
may be. . 

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

149. Where by reason of Impassable ohjects or other rCWIons no 
part of the south boundary of a township can be regularly established, 
the subdivision thereof will yroceed from north to south and from east 
to west, thereby throwingal fraetional measurements and areas against 
the west boundary, and the meanderable Iltream or other boundary 
limiting the township on the south. 

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

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

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

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

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

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

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

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

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

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

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

155. Inasmuch as it is not practicable in public-land surveys to 
meander in such a way as to follow and reproduce all the minute wind
ings of the high-water line, the U. S. Supreme Court has given the 
prmciples governing the use and purpose of meandering shores, in its 
decision in a noted case (R. R. Co. v. Schurmeier, 7 Wallace, 286-7) 88 
follows: 

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

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

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

157. Navigable rivers, as well as all rivers not embraced in the class 
denominated "navigable," the right-angle width of which is three 
chains and upwards, will be meandered on both banks, at the ordinary 
mean high-water mark, by taking the general courses and distances of 
their sinuosities, and the same will be entered in the field book. Rivers 
not classed as navigable will not be meandered above the point where 
the average right-angle width is less than three chains, except that 
streams 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 ~gricultural sea
son, may be meandered, where good agricultural lands along the shores 
require their separation into fractional lots for the benefit of settlers. 
But such meander surveys shall be subject to rejection if proved unnec
essary ~y field inspection. 

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

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

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

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

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

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

163. For convenience of platting and computation, the deputy is 
required to use in meanders distances having whole chains, 01' mul
tiples of ten links, with odd links only in closing distances. 

164. The meanders of all lakes, navigable bayous, and deep ponds 
of the area of twenty-five scres and upwards, will be commenced at a 
meander corner and continued, as above directed for navlgable stream8; 
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; ah!lO, the 
heads and mouths of all bayous; all islands, rapids, and bars will be 
noted, with intersections to their upper and lower ends, to establish 
their exact situation. The elevation of the banks of lakes, bayous, 
and streams, the height of falls and cascades, and the length and fall 
of rapids will be recorded in the field notes. 

166. To meander a lake 01' deep pond lying entirely within the 
boundaries of a section, two lines will be run from the two nearest 
corners on different sides of such lake or pond, the courses and lengths 
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of which will be recorded, and if coincident with unsurveyed lines of 
legal subdivisions, that fact will also be stated in the field notes, and 
at each of the :points where said lines intersect the margin of the pond 
or lake, a speCIal meander corner will be established as above directed. 

A special meander cornel' is one established on a line of legal subdi
vi<;ion, not a standard, township, or section line. 

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

168. Meander lines will not be established at the segregation line 
between dry and swamp or overflowed land, but at the ordinary high
water mark of the actual margin of the rivers 01' lakes on which such 
swamp or overflowed lands border. 

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

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

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

172. The field notes of meanders will show the dates on which the 
work was performed, as illustrated in the specimen notes, page 186. 
The field notes of meanders will state and describe the corner from 
which the meanders commenced, and ufon which they closed, and will 
exhibit the meanders of each fractiona section separately;, following, 
and composing a part of snch notes, will be given a description of tlie 
land, timber, depth of inundation to which the bottom is subj<;lct, and 
the banks, current, and bottom of the stream or body of water mean
dered. The utmost care will be taken to :(lass no object of topography, 
or change therein, without giving a partJeular description thereof in 
its proper place in the notes of the meanders. 

SUMMARY O~' OBJECTS AND DATA INTERSECTED BY THE LINE OR IN 
ITS VICINITY, TO BE NOTED. 

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

3. The kind of materials of which corners are conlStructed. 
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 sih>, dona
tion claim, Indian allotment, Rettler's claim, improvement, or rancho; 
prairie, bottom land, swamp, marsh, grove, and windfall, with the 
course of the same at all pomts of intersection; also, the distances at 
which the line begins to ascend, arrives at the top, beg-ins to descend, 
and reaches the foot of all remarkable hills and riages, with their 
courses, and estimated height in feet, above the level land of the sur
rounding country, or above the bottom lands, ravines, or waters near 
which they are situatpd. Also, distance to and acro03s large ravines, 
their depth and course. 

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

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

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

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

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

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

12. Lakes and ponds-describing their banks and giving their height, 
and whether it be pure or stagnant\ deep or shallow. 

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

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

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 

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

18791-02-5 

Digitized by Google 



66 INSTRUCTIONS FOB SURVEY OF PUBLIC LANDS. 

19. The magnetic de'clination will be incidentally noted at all pointB 
of the lines being snrveyed, where any material change in the same 
indicates the probable presence of iron ores; and the position of such 
points will be perfectly identified in the field notes. 

PRESCRIBED LIMITS FOR CLOSINGS AND LENGTHS OF LINES. 

174. If in running a random township exterior, such random exceeds 
or falls short of its proper length by more than three chains, allowing 
for convergency, or falls more than three chains to the right or left of 
the objective point (or shows a prop.?rtionate error for lines of greater 
or less lengt1:l than six miles), it will be re-run, and if found correctly 
run, so much of the remaining boundaries of the township will be 
retraced, or resurveyed, as may be found necessary- to locate canse of 
misclosure. 
- 175. Every meridional section line, except those which terminate 
upon a fractIOnal side of a township, will be 80 chains in length, with
out allowance of 50 links per mile for difference of measure, or any 
other allowance beyond a small reasonable discrepancy according to 
the nature of the surface, to be determined after examination. 

176. The random meridional or latitndinal 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 len~h. The latter will be determined from the given 
lengths of merIdional boundaries on the east and the west range lines. 

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

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

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

181. In clusing upon accepted surveys, when irregularities beyond 
the allowable limits are developed, either in the length or direction of 
the closing lines, closing corners will be set, with quarter-section 
corners at 40 cbains 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 
rectanglliar legal subdivisions, without disturbing the condition of 
accepted surveys. 

FIELD NOTES. 

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

184. A full description of all. corners belonging to old surveys, 
from which the lines of new surveys start, or upon which they close, 
will in all cases he 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 anyone 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 establiehed under anyone 
contract will be given once only; subsequent referenc~ to such cornel' 
will be made in the form, "heretofore described," or "the corner of 
sections 2, 3, 10, and 11," as the case may t:equire. 

In all cases where a corner is reestablisned, 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 establibhed 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 establish;}. in running- such lines, the deputy will note partic
ularly in the "general description" the character of townships on each 
side of the lines run. 

187. The field notes of the survey of exterior boundaries of town
ships will describe t.he corners and toJ>ography, as above i.'equired, 
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 II), including those of the township 
exteriors therein, the deputy will fmbmit a diagram of the lines sur
veyed, drawn to a scale of half an inch to one mile, upon which will 
be written the true bearings and len~hs 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, 
~onds, qlOuntains, hills, and all other natural or artificial topographical 
features mentioned in the field notes, to the fullest extent possible. 

190. With the special instructions for making subdivisional surveys 
of townships into sections, the deputy will be furnished by the sur
veyor general with blank township diagrams drawn to a scale of one 
inch to forty chains, upon which the true bearings and lengths of the 
township and section lines, from which the surveys are to be projected, 
or upon which they are to close, will be carefully marked; and on such 
diagrams the deputy who subdivides will make appropriate sketches of 
the various objects of topography as they occur on his lines, so as to 
exhibit not only the points of intersection therewith, but also the 
directions and relative positions of such objects between the lines, or 
withi~ 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, callons, etc., will be made on the random 
lines (see pages 24 and 121), when random lines are run. All particulars 
will be fully stated in the field notes. 

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

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

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

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

lO-l. If all the exterior lines have been surveyed by the deputy, the 
bearings and di:4ances for the table will be taken from his own notes. 
In a case where some of the boundaries have been surveyed under 
another eontract, the deputy will use the bearings and distances sup
plied by the surveyor general, in connection WIth those of his own 
lines; and, if errors exceed the allowance of three chains, specified in 
paragraph 1 of the" Prescribed Limits", the deputy will determine 
by retracement where the error ocC'urs, correct the same before he 
leaves the field, and place the table in his original field notes. 
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Hi5. Besides the ordinary notes taken on line (and which will 
always be written down on the sllot, leaving nothin~ to he supplied 
by memory), the deputy will subjoin, at the conclusIOn of his book, 
such further description or information touching any matter or thing 
connected with the township (or other) SUl'VCy which he may be able 
to afford, andomay deem useful 01' necessary to be known-with a gen
eral description of the township in the aggregate, a. .. respects the faee 
of the country, its soil and geologieal features, timber. minerals, 
waters, settlements, etc. 

196. Following the general description of the township will be 
placed" A list of the names of the individuals employed to a8slst 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. -0 -- of the --- meridian. showing the respective capacities 
in which the v actt'd." 

AFFIDAVITS TO }'IELD NOTES. 

o 197. The forms of official oaths required to be taken by deputy 
surveyors and assistants, and attached to their field notes, are exempli
fied in the specimen field notes, pages 144 and 145. 

There may be several books of one class of lines covered by one set 
of oaths. whieh must distinctly specify the work they are intended to 
cover. \Vhcn the (·.ontmct comprises several books of returns, they, 
as well as tmnseripts of the same, are to be lettered in llroper sequenee, 
A, B, etc., on the title pagps. Any book not containIng the affidavits 
must show hy a final note where to find the oaths covering that por
tion of the contract, as "Final affidavits in book D." 

198. When the work of two deputies is recorded in the returns 
under one contract, each hook must show clearly what lines were RUI"

veyed by each deputy. Wherever one deputy's work ceases and 
another begins in the same book, the name of the former must be 
inserted at the end of his part of the notes. 

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

It is preferable that both preliminary and final oaths of assistant .. 
should be taken before some officer duly authorized to administer 
oaths other than the deputy surveyor. In casel'l, however, where 
great delay, expense, 01' inconvenience would result from a strict COll

pliance with thIS rule, the deputy surveyor is authorized to administer 
the necessary oaths to his assistants, but in each case where this is 
done, he will submit to the proper surveyor general, a full written 
report of the circuml'ltances whieh required his stated action. 

~oo. The deputv will transmit the field notes duly attested and the 
required sketches'to 4-he surveyor general at the earliest practicable 
date after completion of his work in the field. Said onginal field 
notes will be filed in the offiee of the surveyor general as a part of its 
permanent records, subject only to the direction of the Commissioner 
of the General Land Office; and no changes whatever will be made in 
said original field notes, after they have been filed in thp 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 surveyor general 
will record the date of such filing. (See page 15.) 

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

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 be attached to the 
field notes of each class of lines. (See page 55.) No adhesive mate
rial of any kind will be used to fasten leaves or covers. Cut or muti
lated Leaves, or slips, will not be inserted. 

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

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

205. The second rage of each book of field notes will contain the 
names and duties 0 the assistants employed on the surveys recorded 
therein; the index will be placed on the same or following page. 

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

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

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

SPECIAL INSTRUCTIONS TO DEPUTY SURVEYORS. 

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 aceordance with 
Law, which instructions will not consist of directing attention to cer
tain para~raphs in this Manual, reiteration of its requirements, and 
printed dIrections of a ~eneral 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 perfol·med. 
Before making out special instructions, the surveyor general will cause 

Digitized by Google 



INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 71 

a thorough examination to be made of the field notes and plats of 
older survey-s of standard and townshif Hnes uyon which the deputy 
is to base hIS work, and give him full mformatlOn-both written and 
graphic-of the exac,t condition of adjoining surveys, with all irregu
larities that mav 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, fqll 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 cop, for the General Land Office, one for the deputy, and one to 
be retamedj they may be either original drawings, or blue 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 II and III.] 

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

The attention of every deputy surveyor is particularly directed to 
these specimens, as indicating not only the method by which his work 
will be condu _ted, but also the form, order, language, etc., in which 
his field notes will be r,repared for the office of the surveyor general, 
and such specimens WIn be deemed a part of these instructions; and 
any departure from their details, in cases where the circumstances are 
analogous in practice, will be regarded as a ,oiolation 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 
be clearly stated on the diagram of exteriors; and when any township 
boundary entered on the diagram, surveyed under the current con
tract or a prior one, departs 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 ehains to six 
miles, the actual position and extent of liueh township boundary will 
be graphically exhibited on the diagram, a..~ well as by bearing and 
length recorded in the field notes. Where exteriors are surveyed or 
resurveyed in connection with Imbdivision work, a separate diagram of 
such exteliors L'l required. 
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SPECIMEN TOWNSmp PLA'l'. 

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

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 general; the duplicate will be transmitted to the General Land 
Office; and the triplicate, after acceptance and permission given by the 
Commissioner, will be filed in the United States land office of the 
proper district. These plats will not be altered or added to, and any 
changes (beyond correctIOn of clerical errors) authorized by the Com
missioner, will be shown upon a supplemental plat or diagram, prepared 
in triplicate. 

215. The plats will be prepared as nearly as possible in accordance 
with the specimen plat designated" Plate III." The use of all fluids, 
except a pl'eparation of India ink of good quality, will be avoided bv 
the draughtsman in delineations relating to the public surveys. All 
lines, figures, etc., will be sharply defined. All lettering on the plats 
will be clear and sharp in outline and design, and black,' ornamentation 
of any kind is prohibIted. These requirements are necessary in order 
that everything shown upon original plats may be fairly reproduced in 
making photohthographIC copies of the same. 

Surveyors general will require that the specimen plat shall be closely 
followed, in order that uniformity of appearance and 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, U mted States standard, and diagrams of exteriors to a scale 
of 1 inch to 160 chains. 

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

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

The names of natural features will be correctly given according to 
accepted usage. Surveyors are not authorized to report names of their 
own selection, but will give those in use, or leave the lake, stream, or 
peak unnamed. The "'U. S. Board on Geographic Names" is the 
authority upon these matters. -

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

218. Dry runs will be shown hy broken or dotted lines, and actual 
water courses by continuous lines. Where it is difficult for the deputy 
to decide whether to consider it a water course or not, the words "dry 
run," "water in holes," or other explanation may be inserted, as the 
location of water in a dry country is an important feature. The former 
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practice of representing dry swales by full black lines like those used 
for running streams will not be continued. 

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 be 
reproduced at this office in the form of photolithographic copies for 
all future applicants; and that imperfect characters, weak lines, and 
diluted india ink are not compatible with good copying by that process. 
Use dense black ink in all instances, and avoid brush shading. 

220. Where a surveyed line between sections is broken into two or 
more portions by intervening corner:'!, 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. The table at bottom of plat will be filled out, so as to show how 
a.nd when each exterior line was surveved, 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 con:,!picuously shown on 
the plat, and on the title J;>age of transcripts. Its frequent omission is 
a source of 'annovance. ~e table in Plate III. 

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

222. Township plat.,; will show the complete condition of all their 
exteriors, including all closing and standard corners, eonnecting dis
tances, <;>ffsets, and topography. A line common totwotownshiI>s will 
be drawn with equal completeness for both, as far as approved sur
\Teys permit. 

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

223. Where a fractional portion of a township is newly surveyed, 
the ~ondition of adjacent areas will be clearly shown hv words lettered 
thereon, such as these: "Unsurveyed," "P. S. F~l'est Reserve," 
" Rancho San Luis," "Surveyed by James .Jones, IS77," "Lava Bed," 
or other explanation. 

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

~24. 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 aline. 

225. Meanders will not be left without any index whatever in field 
notes and transcripts. They should be traeed on the index diagram, 
and properly marked with page numbers. See note on page HlO. 

226. The useofsmallcircleson plats, atanyof the angles of surveyed 
lines, has been prohibited, and will not be permitted. Although dis
tinctive marks of that sort are shown on some of the explanatory 
diagrams of thi:,; Manual, yet they are not desired in any kind of 
plats for official record, under the general rule forbidding useless 
ornamentation. 
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227. The meander corners within any township were formerly all 
numbered consecutively on the plat. The lists of meanders, formerly 
placed in the marKin, made such .numbering useful for convenient 
reference. These hsts not being now used, the consecutive numbers 
are no longer required. . 

228. As a general rule, a quarter section is returned as surveyed 
land when three of its regular corners have been legally established. 
The following exceptions are made to this l'ule: 

When no authority had been given for the subdivision of that town
ship or part of township, &,0; in the case of the extreme quarter sections 
at the corners. 

Where there is no cornel' opposite one of the three corners to which 
the protracting line can be connected. 

229. When the land forms part of a fractional section where areas 
can not be accurately computed without the survey of other boundaries 
of the section, as in section 2 when it has its north and east but not its 
west line established. 

When undetermined corners of the sections are in mountainous 
regions pronounced un surveyable in the returns, or where witness 
corners nave been substituted for true corners of the tract, at a dis
tance greater than 10 chains. 

FRACTIONAL LOTS. 

230. The subdivision of fractional sections into lots is performed 
in the drafting division of the several offices, and not by the surveyor. 
Skill and judgment are required, to produce these lots in the most 
convenient and equitable form for both the purchaser and the Govern
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 back 
from the shore rattier than along the water. 

232. Instead of making as many full forty-acre tracts as possible, 
leaving small fractions of a few acres along the shore or other bound
ary, attach such marginal strips to the forties, making tracts of 45i 50, 
or 55 acres. But when the area of a fractional lot would equa or 
exceed 60 acres, it should be divided. No lot should lie partly in two 
sections. 

233. The subdivision of fractional sections into regular lots (as near 
as lllay be) will be so laid down on the official township plat in broken 
black lines as to admit of giving to each a specific desi~nation by word 
description, if possible, according to its relative positIon in the frac
tional section, as per examples on Plate III; or by a number, in all 
cases where the lot can not properly be designated as a quarter quarter. 
Those fractional lots whicn are not susceptible of being described 
according to relative local position will be numbered in a regular 
series; those bordering on the closing boundaries of a township to be 
numbered progressively from east to west or from north to south, in 
each regular section. A~ 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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234. To secure a uniform KyKtem for numbering lots of fractional sec
tions, includiug those above specified, imagine the section divided bv 
three equidistant parallel latitudinal lines into four strips or tiers, num
bered from nortn to south; then, beginning with the eastern lot of the 
north tier, call it No. 1, and continue the numbering west through the tiel', 
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 III, section 18.) 

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

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

235. When, by reason of irregular surveys or from other causes, 
the length of a township from south to north exceeds the lawfullen~th 
of 480.00 chains, or the width from east to west exceeds 480.00 chams 
minus the proper convergency, to such extent as tO'l'equire 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 10 
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. 

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

237. When two lines of legal subdivision of either 160, 80, 01' 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 Ill, 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. 4 W." 

239. 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 
be exercised that field notes thereof be added to former field notes with 
proper dates, explanations, and additional oaths. 

Digitized by Google 



'16 INSTRUCTIONS FOR SURVEY OF PUBLIO LANDS. 

241. The sheets of each hook are to bcfirmly bound together. But 
eyelets or clasps which prevent separating sheets without injury, are 

. not to be used in documents or official correspondence. 
A series of books under one contract should be lettered on the title 

page, A, B, etc., in their proper and consecutive order of dates; and 
In subsequent correspondence it will be convenient to refer to each 
book by its letter. , 

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

Printed blank forms of such notes are furnished by the General Land 
Office. The f01ms 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 .qF THE AREAS OF WTS ADJOINING THE BOUNDARIES OF 
TOWNSHIPS. 

243. In regular townships, the tracts of land in each section adjoin
ing the nortli and west boundaries of such townships, in excess of the 
regularly subdivided 480 acres (except in section 6), will, in general, 
be in the form of trapezoids, 80.00 chains in length by about 20 chains 
in width. 

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

With the exception of section 6, the south boundaries of sections 
of the 1l0rth tier, when within prescribed limits, will be called 80.00 
chains. 

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

Diyide the difference between the widths of the ends of the tract by 
4; if 3 remains, increase the hundredth figure of the quotient by a unit; 
in a1l other cases disregard the fraction; call the quotient thus obtained,' 
"d"; then, taking the end widths of the tract in chains and decimals 
of 8 chain, the areas of the lots, in acres, will be: 

Of the smallest lot: twice the width of the lesser end, plus" d" ; 
Of the largest lot: twice the width of the greater end, minus "d"; 
Of the smaller middle lot: SUIll of the widths of the ends, minus" d " ; 
Of the larger middle lot: sum of the widths of the ends, plus" d ". 
A check on the computation may be had by multiplying the sum of 

the 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 alwaY8 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 III, section 31.) 
The t difference of latitudinal boundaries is 0.03t chains; conse· 

quently, "d" is .04 chains; then, 
18. 35 X 2 t-. 04 = 36. i 4 aert-'I!, the area of lot 1; 
18.50X 2 -.04= 36.96 acres, the area of lot 4; 
18.50+18.35 -.04"" 36.81 acres, the area of lot 2; 
18.50+ 18.3.'> +.04= 36.89 acres, the area of lot 3; 

" Check: [18.35+18.50] X 4=147. 40 acre~, the area of the four lots. 

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

244:. Section 6. (See Plate II, figs. 6 and 7; and Plate III.) The areas 
of lots 5, 6, and 7 may be obtained by the foregoing rules in all cases, 
except when the township doses on a base line or standard parallel; 
also, the area of lot 4. provided both meridional boundaries are 80.00 
chains in l~ngth; when thf' last eO!ldition ?btains, the areas of lots 1, 
2, and 3 WIll be equal, anti each WIn contam 40.00 acres. 

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

Refer to figures 6 and 7 and dl'termine the difference, "q ", between 
the east boundaries of lots 1 and 4: by the following proportion: 

N. bdy. sec. 6.: diff. of meridional bdrs. sec. 6. ::60 chs.: q; then 
will E. bdy. lot 4=K bdy. lot l±q; in which, "q" will be added 
when the east boundary of sec. 6 is less than 80.00 chains (fig. 7.); but 
subtracted when said (,l1st boundary is greater than 80.00 chains (fig. 6). 

Now take one third of .. q," and add it to the shorter east boundary 
of lots 1 01' 4, a" eonditiolls may require, and thereby determine the 
length of one of the meridional boundaries of lot 2; to which, again 
add "one third of q," and thus obtain the length of the opposite side 
of lot 2. The areas of lots 1,2, and 3, in acres, will he found by taking 
the sum of their respective meridional boundaries, expressed in chains 
and decimals of a chain. 

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

. Finally. to test the entire work, multiply the sum of the latitudinal 
boundaries by 4, and to the product' add the area of the small triangle 
CAB, if the east boundary is greater than 80.00 ehains (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 seetion, which should agree exactly with the total 
area of its legal subdivisions, obtained as directed in the preceding 
paragraphs. 
Example~. (~ee Plate II, figs. 6 and 7, and Plate Ill.) 
Comp'ute areas of lots 5, 6, and 7 of sec. 6, as directed in paragraph 

1, and Illustrated hy the example; then write: 
CbH. cbs. cbs. chs. cb". 

77.75 : 0.05 :: 60.00 : 0.0386=q; ! q=0.012H 
(·b". cbs. cbs. 

20.0500-0.0886=20.01, the E. bdy. of lot 4; 
20.0114+0.012H=20.02, the E. My. of lot 3; 
2O.0243·tO.012!l=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+20.04 •.•.•. = 40.09, the area of lot 1; 
20.04+20.02 •.•... = 40.06, the area of lot 2; 
20.02+20.01. •.... = 40.03, the area of 10t3; 

2O.00+20.01X I7.75+17.78 35.54, the area of lot 4. 
2 2 

Also [17.78+17.87]X3 =106.95, the area of lots 5,6, and 7. 
Area of regular subdivisions=360.00 

TotaL .•• =622.67, the area of sec. 6. 

chs. chs. 
Check: [77.87+77.75]X4=622.48 

77.75X 0.025 = 0.19, the area of triangle CAB (fig. 6). 

TotaL ••• =622.67, which agrees with the area of section 6, 
before determined. 

245. The area in acres of a tract 40.00 chains long, adjoining north 
or west township boundaries (except in NW. t sec. 6), is equal to the 
sum of its parallel boundaries (expressed in chains and decimals 
thereof) multiplied by 2; e. g., the area of lots 6 and 7 (Plate II, fig. 6), 
is [17.87+17.81] X 2=71.36 acres. 

The area in acres of a tract 60.00 chains long, situated as above 
described (excluding lot 4, of sec. 6), may be found by multiplying the 
sum of its parallel boundaries (exprestled in chains and deCImals of a 
chain) by 3; e. g., fig. 6; south boundarylot4=17.78chs.; area of lots 
5,6, and 7 is [17.78+17.87] X 3=106.95 acres. (See example 2.) 
. The area in acres of quarter sections adjoining north and west town
shiJ.> boundaries (excluding NW. t sec. 6), may be obtained by multi
plymg the sum of their parallel boundaries (taken in chains and 
decimals of a chain), by 2; e. g., the area of SW. t sec. 6 (fig. 6), is 
[37.87+37.81] X 2=151.36 acres. 

The area in acres of any section along the north and west boundaries 
of regular townships (except sec. 6) may be had by multiplying the 
sum of its parallel boundaries (expressed in chains and decimals of a 
chain) by 4; e. g., the area of sec. 1 (Plate III) is [80.00+79.77] X 4= 
639.08 acres. 

Subdivitlions closing irregularly to the south 01' east exterior bound
ary are to be computed by similar methods. 

EXPLANATIONS OF ARTICLES ON PAGES 80 to 86, WITH GENERAL 
DEFINITIONS OF A "HETRACEMENT 1' AND A "RESURVEY." 

246. When new surveys are to be 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 imperfectiontl 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 01' may not contain 640 
acres each, as required by law. 
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- 241. Therefore, in order to extend such new surveys without incor
porating therein the defects of prior erroneous work, special methods, 
10 harmony as far as practicable with the following requirements, should 
be employed, viz: -

The establishment of township boundaries conformable to true merid~ 
ian and latitude lines. 

The establishment of section boundaries by running two 8ets of par
allel lines governed respectively by true meridians and parallels of 
latitude, an,i intersecting each other approximately at right angles at 

• such intervals as to produce tracts of square form containing 640 acres 
each. 

The reduction to a mimmum of the number of fractional sections 10 a 
township, 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 ~ntitled "Definitions 
of Defective Township Boundaries," which will be carefully deter
mined and rectifications made, if necessary, under the provisions of 
the article entitled" Retracement or Resurvey of Township Lines and 
Linear Boundaries not Established in Conformity with the Rectangu
lar System of Surveying," page 80, prior to the execution of new 
surveys under the methods prescribed by the article entitled ., Meth
ods of Executing New Surveys, when Initiated or closed upon Defec
tive old Surveys." page 82, and illustrated on Plate VI, by figures 1 
to 15; on Plate VII, figures 1 to 7, and on Plate VIII. 
~9. In order to prevent any misunderstanding relative to the modml 

operandi indicated by the terms" retracement" and "resurvey," the 
following definitions of the same are here presented: 

The retracement of a township boundary, or other line of survey, 
consists in the determination of the true bearings and distance8 
between the successive corners along the entire length of such a line; 
and the data thus obtained will be embodied in the field notes together 
with detailed particulars of the methods employed. 

The resurvey of a township boundary or other line of survey con
sists of a retracement of such a line accompanied by the reconstruc
tion of defective original corners and the establishment thereon of all 
the necessary new corners; and the detailed particulars of the entire 
operations will be embodied in the field notes. 

DEFINITIONS OF DEFECTIVE TOWNSHIP BOUNDARIES. 

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

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. hetween 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 be connected with the ccmers on the opposite regu-
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larlyestablished boundary, by lines which do not deviate more than 
twenty-one minutes of arc from true meridian or latitude lines. 

253. The limit" pre!,jcribed in the foregoing paragraphs are to be con
sidered only in determining the necessity of resurveying old township 
boundaries when new surveys are to be initiated or closed upon the 
same, and will not be constrned in any way as establishing lImits of 
allowable error in the execution of new surveys. 

RETRACEMENT OR RESURVEY OF TOWNSHIP LINES AND LINEAR BOUND
ARIES NOT ESTABLISHED IN CONFORMITY WITH THE RECTANGULAR 
SYSTEM OF SURVEYING. 

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

255. Such necessity is often doubtful until proved oy retracement. 
In connecting new surveys with accepted lines, when misclosure 
a'ppears, the presumption is in favor of accepted work instead of new 
hnes. A deputy must first examine and remeasnre his own lines for 
possible error; and if he finds them accurate, and is willing to confide 
the result to a strict inspection thereof, he is to retrace the oldet' work 
to find the cause of the misclosure. Such retracements and resurveys 
receive special attention in the inspection; and if their necessity and 
accuracy are corroborated hy the examiner, and approved by the Com
missioner, the deputy will be allowed compensation. (~ee 27 L. D. 79.) 

256. When subdivisional lines have not been closed upon either side 
of, or mineral elaims tied to, a township boundary, it will be corrected 
(if necessary), in point of alinement, as well as measurement, byestab
lishing regular new corners at lawful distances (minus the northing or 
plus the southing of the south boundary; or minus the westing'or plus 
the easting of the east boundary), from said boundaries respectively 
(as the case may be), upon a right line connecting the proper township 
corners, provided said line does not deviate more than twenty-one 
minutes of arc from a trne meridian or latitude line (as the case may 
be). (See Plate VI, figs. 1, 2, 3.) 

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

The old corners on all township houndaries rectified under the pro
visions of this paragraph will be destroyed. (See Plate VI, figs. 4 
and 5.) 

257. Wher~ subdivisional Lines have heen closed upon one side of, or 
mineral claims tied to, a township boundary prior to the subdivision of 
the township on the other side, its alinement will not be changed; all 
obliterated old corners will be re(jstablished in their original places~ 
new l'egular corners common to two townshipfl, sections, orquRrtersec-
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tions, will be established upon it at lawful distances (minus the north
ing or plus the southing of the south boundary; or minus the westing 
or plus the easting of the east boundary), from said boundaries respec
tively (as the case may be), marked with reference to the township 
being subdivided, and the marks on the old corners upon such bound
ary which refer to the new work will be effaced. 

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 originally established. (See Plate VI, figs 6 and 7.) 

258. Where suOdivislOnallines have ~en closed upon one side of, or 
mineral claims tied to, the northern portion of a range line prior to the 
subdivision of the township on the other side (see section 257), while 
upon the southern portion of the same such attachments have not been 
made on either side (see section 256), said southern portion will be 
resurveyed and proper new corners established thereon, at lawful dis
tances from the south boundary, as follows: 
, If the bearing of said southern portion does not deviate more than 
twenty-one minutes of arc from a true meridian line, it will be rectified 
under the provisions of the first clause of section 256, and the rectifi
cations will be continued on the northern portion under the provisions 
of section 257. (See Plate VI, fig. 8.) • 

If, however, R8.id bearing exceeds the specified limit, from the north
ern terminal corner of said southern portion, the range line will be 
extended due south on a random to its intersection WIth the south 
boundary, where a cornel' common to two townships will be established, 
all the necessary changes made in the markings on the original cornel' 
common to four townships,situated in its immediate vicinity, and reg
ular new corners placed upon the respective portions of the entire 
range line as specified in the foregoing clause. (See Plate VI, fig. 9.) 

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

In the treatment of latitudinal township lines the rule prescribed in 
the foregoing clauses will be applied, observing, however, that the 
stated designations north or south will correspond 10 such cases to west 
or east, respectively. 

260. When subdivisional lines have been closed upon one 01' both 
sides of, or mineral claims tied to, the northern and southern portions 
of a range line, while the middle portion thereof is free from such 
attachments, said portion will be resurveyed and new regular corners 
will be established thereon at intervals of forty chains from its south
ern terminal corner, upon a right line connecting the original terminal 
corners thereof, the fractional measurement being thl\own against the 
northern terminal cornel'. (See Plate VI, figs. 13, 14, and 15.) 

18791-02-6 
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In such cases all the original corners, excepting the terminal corners, 
of the portion of the lines thus resurveyed, will be destroyed. 

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

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

262. New corners on defective township boundaries must be estab
lished by an aptual 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 similar work on township lines, notof the charac
ter specified above, only one set of chainmen is required, and in cases 
wh~re conditions such as specified in section 257 obtain, the bearings 
and distances between successive old corners and the connections of 
all new corners with the nearest old cornel'S, will be carefully deter
mined and recorded In the field notes. 

Regarding restoration of lost corners, by private and county sur
veyors, see page 191. 

264. When township 01' subdivisional lines intersect the boundaries 
of confirmed private land. claims, 01' any other linear boundaries 
established at variance with the rectangular system of surveying, as 
much of said boundaries will be retraced as may be necessary, tem
porary stakes being set at intervals of ten chains thereon, and also at 
each angle formed by a change in the direction of the same. 

All obliterated boundary corners will he reestablished in their ·orig
inal places, and the regular surveys will be closed upon the retraced 
line as prescribed for" closings" in page 60. 

METHODS OF EXECUTING NEW SURVEYS, WHEN INITIATED OR C1.OSED 
UPON O1.D 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 subdivisional lines connected with such old 
lines, being based upon the rules prescribed in the article entitled 
"Retracement or Resurvey of Township Lines," etc., page 80. 

In considering the several cases, the probable 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 rectifications will 
he made by the application of similar methods, subject, however, to 
the proper modifications due to the difference in the direction of the 
respectIve lines. 

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

It will also be clearly understood that, in order to avoid unnecessary 
structural complications, the figures on Plate VI exhihit only the 
positions of township and section corners after rectification, while in 
actual practice the quarter section eorners will also be properly 
affected. ' 

266. Fig. 1. The east boundary is assumed 11.8 irregurar in hearing 
and defective in measurement; the township corners on the same, how
ever, being susceptihle of connection by a line not deviating more than 
twenty-one minutes of arc from a true meridian line. 

It will be rectified under the rules prescribed by clause 1, section 256. 
while from the proper corners the west and north boundaries will 
be established in the regular manner, as well as the subdivisions within 
the exteriors thus rectified and established. 

267. Fig. 2. The east boundary defective in measurement. It will 
be rectified under clause 1, section 256, while the west and north 
boundaries will be established, and the subdivisions executed in the 
regular manner. 

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 are, said east boundary will he rectified under 
clause 1, section 256; the west and north boundaries will he estah
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 frltctionar measurements on 
the south and west boundaries, as such closings are made in regular 
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 bound
aries will be established, and the subdivisions executed, in the regular 
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 he established in the regular manner, while from the corner 
common to two townships on the rectified east boundary, the north 
boundary ,,,ill 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 he exe(:uted in the regular manner. 
271. Fig. 6. The south and east boundaries being defective in aline

ment, meaiiurement, and position, will be rectified under clause 1, sec
tion 257; the west boundary will be established in the regular manner, 
and the no.·th 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 
west to east, commencing at the corner of sections 5, 6, 31, and 32, 
and closing the fractional measurements on the old south and east 
boundaries, as such closings are made in regular subdivisions on the 
north and west boundaries. 

272. Fig. 7. The north, south, east, and west boundaries being defect
. ive in alinement, measurement, and position. The south and east 
boundaries will be rectified under clause 1, section 257; while the west 
and north boundaries will be retraced for length and bearing, any 
obhterated old corners being ret;stablished 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 be extended due north and west, respec
tively, to their mutual intersection, where the corner of sections 25, 
26, 35 and 36, wiH be established. 

From said 'corner, the line between sections 26 and 35, 27 and 34, ~8 
and 33, 29 and 32, and 30 and 31 will be projected due west on a true 
line to its intersection with the west boundary of the township, where 
a closing corner will be established. A line thus run is termed a 

SECTIONAL CORRECTION LINE; 

and when such an auxiliary line, thus projected, intersects its objective 
limiting line in such proximity to its obJective corner that the acces
sories of the two corners would interfere, that portion of the auxiliary 
line situated between the last-established section corner and the limit
ing line will be changed in alinement to close upon the corner found, 
thus avoiding placin~ two corners in close proximity. 

274. From the initial point of the sectional correction line, which, in 
this case, is the corner of sections 25, 26, 35, and 36, the line between 
sections 25 and 26, 23 and 24, 13 and 14, 11 and 12, and 1 and 2, will 
be projected north on a true line to its intersection with the north 
boundary, where a closing corner will be established. A line thus 
established is termed a 

SECTIONAL GUIDE MERIDIAN. 

South of the sectional correction line, and east of the sectional guide 
meridian, the subdivisions will be closed upon the south and east bound
aries by random and true lines, throwing the fractional measurements 
against the same, as such closin~8 are made in refular surveys on the 
north and west boundaries; whIle that portion 0 the township situ
ated to the north and west respectively, of said auxiliary lines, will be 
subdivided in the regular manner, the parallelism of the· latitudinal 
section lines being refened to the sectional correction line, and that of 
the meridional section lines to the sectional guide meridian. 

Closings on the west and north boundaries will be made by random 
and true lines, when the fallings are less than 50 links per mile, and 
by true lines run to closing corners when the failings exceed said limit. 

275. Fig. 8. The east boundary defective in measurement, the 
northern portion of the same being unchangeable, while the southern 
portion admits of rectification. 
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The east boundary will be rectified under clause 2, section 257, the 
west and north boundaries will be established, and the subdivisions 
executed, in the regular manner. 

276. Fig. 9. The east boundary defective in alinement and measure
ment, the northern portion thereof being unchangeable, while the 
80uthern portion of the same admits of rectification. 

The east boundary will be rectified under clause 3, section 258, the 
south boundary, under clause 1, section 257; the west boundary will 
be established in the regular manner; while the north boundary will 
be run east on random, and west on true line, throwing the fmctional 
measurement against the east boundary. 

The subdivisions will be executed from south to north, and from 
west to east, closing the fractional measurements on the north and east 
boundaries, as such closings are made in regular surveys, on the north 
and west boundaries. 

277. Fig. 10. The east boundary defective in measurement, the 
southern portion thereof being unchangeable, while the northern por
tion admits of rectification. 

The east boundary will be rectified under clause 4, section 258; 
while the west and north boundaries will be established, and the sub
divisions executed in the regular manner. 

278. Fig. 11. The east boundary defective in alinement and measure
ment, the southern portion thereof being nnchangeable, while the 
northern portion admits of rectification. 

The east boundary will be rectified under clause 1, section 259; the 
west boundary will be established in the regular" manner; the north 
boundary by east on true line to closing corner, the fractional 
measurement being thrown apinst the old east boundary; while the 
subdivisions will be executed from north to south, and from west to 
east, the fractional measurements being thrown against the old south 
and east boundaries, as sl'lch closings are made in regular surveys 
against the north and west boundaries. 

279. Fig.12. The east boundary defective in measurement; the north
ern and southernfOl·tions thereof being unchangeable, while the middle 
portion admits 0 rectification. 

The east boundary will be rectified under clause 1, section 260, the 
west and north boundaries will be established, and the subdivisions 
execnted in the regular manner. 

280. Fig. 13. The east boundary defective in alinement and measure
ment; the northern and southern portions thereof being unchangeable; 
while the middle portion admits of rectification. 

The east boundary will be rectified under clause 1. section 260; the 
west boundary will be established in the regular manner; the north 
boundary by west on random and east on t:rue line, the fractional meas
urement being thrown against the old east boundary; while the sub
divisions will be executed from south to north and from east to west, 
closing the fractional measurements against the east, north and west 
boundaries. 

281. Fig. 14. The east boundary defective in alinement and measure
ment; the northern and southern portions thereof not admitting of 
rectification in any way, since subdivisional surveys have been closed 
upon both sides of the same; w1!.ile the middle portion admits of recti
fication in measurement. 
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The east boundary will be rectified under clause 1, section 260; the 
west boundary will be established in the regular manner, the townihip 
corner at the end of six miles thereon being temporarily establisned. 

From said temporary corner, the fractional north boundary will be 
run east on random to the nearest old established corner on the same, 
at which point if the falling of the random is within 50 links per mile, 
:,;aid boundary will be corrected westward on true line, setting corners 
common to the sections and quarter sections on the north, at regular 
intervals from the initial point of the true line, and throwing the con
sequent fractional measurement in its normal place againat the new 
west boundary, while the temporary township corner previouslyestab
lished thereon will be made permanent. 

If, however, the falling defined above exceeds the stated limit frolIl 
the last established corner of the old surveys, the fractional north bound
ary will be projected due west to its intersection with the west boundary, 
at which point the proper township corner will be permanently estab
lished, and the temporary corner destroyed. 

In establishing the corners on said north boundary under the latter 
procedure, the requirements prescribed in the former relative to the 
allowance for fractional measurement will be strictly observed. 

In subdividing, the methods J?rescribed under Fig. 6 will be applied 
as far as practicable. The detaIls of the caRe under consideration are 
clearly exhibited by fig. 14. 

282. Fig. 15. All of the boundaries are assumed to be defective in 
alinement, measurement, and position; also portions of each as being 
closed upon by subdivisional surveys and consequently unchangeable 
relative to the old surveys, while other portions of the same being free 
from such attachments, admit of rectification. 

This figure is constructed on a larger scale than those explained in 
the preceding paragraphs, in order to illustrate in detail the modus 
operandi to be pursued in rectification, under the rules of the article 
on retracements aPl?licable to each of the obtaining conditions, and also 
in subdividing withm the rectified exteriors. . 

HIATUSES AND OVERLAPS. 

283. The several figures on Plate VII illustrate in detail the mflthods 
to be employed in connecting the unsurveyed portions of two or more 
township boundaries, when four of such fractional lines, upon being 
projected toward each other in the direction of the cardinal points by 
lin~s n?t de~iating more than 21 minutes. of arc f~om true meridian or . 
latItudmal hnes, do not form a common IntersectIon. 

Said methods, in addition to the reasons embodied in the article 
entitled ,; EXl?lanations of Articles," etc., pa.ge 78, are based upon the 
following deSIderata, viz: 

1. The adjustment of such township boundaries so as to maintain 
section 36 in a coudition 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 (whicli for brevity of explanation is termed "the re('tan
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 boundaries or subdivisionallines by such 
methods ~hall be thrown against the old surveys whenever practicable. 

284. In considering said methods it will be observed that the con
ditions to be dealt with are either hiatuses or overlaps, the former pos
se!'lsing three characteristic features, which are named as follows: 

SimJ?le hiatus. See figurel; 1 and 2, Plate Vll. . 
MerIdional hiatu8. See figure 3. 
Latitudinal hiatus. See fignre 4; while overlaps are shown by 

figure 5. 
As the application of said methods, when the conditions exhibited 

obtain, gives similar results with but few exceptions, which will be 
specifically detailed hereafter, the condition represented by A, figure 
3, will be considered and the method of connection described as an 
eXl!-mple, upon the following assumptions, viz: 

That, of the boundaries of townships 1 and 2 north, ranges -3 and 4 
west, those portions indicated by broken lines are unsurveyed; 

That it i~ 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 be projected due north 
and due west, respectively, with regular corners for two sections and 
quarter sections, to an intersection, which point will be marked by a 
temporary stake; 

Then, by proper measurements, the character of the resulting condi
tion will be determined, and by comparison with diagrams A, of the 
figures on Plate VII, the particular method of connection will be 
obtained and applied. 

285. Said condition in the case under consideration, it will be 
observed, is a meridional hiatus; therefore, from the temporary stake 
marking the intersection of the extended south and east bounda
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 boundary of the latter will be extended due east 
to its intersection with the west boundary of the former, where a 
corner for (one township only) T. 1 N., R. 4 W .• will be permanently 
est;Q.blished; 

Then, from the corner for T. 1 N., R. 3 W., and T. 2 N., !t. 4 W., 
the south and east boundaries of the latter will be corrected back west 
and north, respectively, on true lines, establi8hing regular corners 
common to two quarter sections and sections of said township, to the 
initial points of the blank lines, against which the resulting fractional 
measurements will be thrown, while the stakes temporarily estab
lished on the blank lines at intervals of ten chains will be destroyed; 

Then, from the stake temporarily marking the intersection of the 
north and west boundaries of T. 1 N., R. 3 W., which will be destroyed, 
the former boundary will be extended due west to its intersection with 
the east boundary of T. 2 N., R. 4 W., where a proper closing corner 
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will be establis1iled, the resulting fractional measurement thrown against 
the same, and the distance to the nearest corner on said boundary care
fully determined and recorded in the field notes. 

Thus section 36 is made full, serving as a perfect base on which to 
initiate the subdivisional work in T. 2 N., R. 4 W.j the rectangular _ 
fraction, which in this case indirectly represents an excess, is incor
porated ill" section 6, which being lotted on two sides in its normal con
dition, absorbs the excess without demnging materially those portions 
of the same asually defined as regular subdivisions; while the unsur
veyed portions of the entire group of townships are arranged in such 
a manner 80S to admit of coml?leting the subdiVlsional work therein on 
the approved rectangular baSIS. 

Relative to incorporating an excess in, or supplying a deficiency from, 
section 6, simple liiatuses are noted as exceptIOns to the general rule; 
therefore, when such hiatuses are square, or longer meridionally (see 
I, diagrams A, fi~. 1), the rectangular. fraction will be taken out 
of section 31, and Incorporated in section 1; but if the length thereof 
(see 1, diag. A. fig. 2) lie in a latitudinal direction, said rectangular 
fraction Will be taken out of section 1 and incorporated in section 3L 

286. If the surveys contemplated, within a group of four townihips, 
consist of the completion of the southeast unsurveyed portion of the 
northwest township only; the method detailed in the fore~oing para
graphs will be employed In all particulars, with the exceptIon that the 
extension of the north and west boundaries of the southeast township 
will be omitted; but the completion of the unsurveyed portions of any 
of the other three demands of the deputy surveyor the performa~ce of 
the whole operation, and the complete connection of all the boundaries. 

When, of four township boundaries whose directions tend to an 
approxbl}ate common point, two of the same have been carried to a 
mutual intersection, and are closed upon by subdivisional and other 
lines (see section 257), the unsurveyed portion of the remaining bounda
ries will be connected with them by the application of these methods, 
sufficiently modified to preserve intact the prior subdivisional surveys. 

FRAGMENTARY SUBDIVISION. 

287. Plate VIII illustrates the general methods to be employed in 
the execution of fragmentary subdivisions within townships, portions 
of which have been subdivided from fractional township boundaries 
extended from various directions and not connected with each other. 

These conditions obtain to a large extent in mountainous regions, 
where in accordance with the existing provisions, relative to the survey 
of agricultural lands, in the acts of Congress making appropriations 
for public-land surveys, such surveys are extended along the valley 
and bottom lands, leaving the mountainous areas unsurveyed at the 
time of the execution of the original work; but which, at a later date, 
in view of other considerations are placed under contract for survey. 

288. It is obvious that the number and character of such cases would 
be too great and varied to be considered in detail; therefore, when the 
deputy surveyor meets with a case which is not covered exactly by 
these ~ instructions, or the special instructions from the surveyor 
general, his thorough understanding of the preceding_articles on thIS 
SUbject, and of the conditions illustrated on Plates V and VII, it is 
expected will point out to hhn the proper method to be employed. 
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It· is possible, however, that cases may arise so complex in their 
character as to produce a feeling of doubt relative to the proper solu
tion of the problem; in which case he will at once communicate with 
this office through the tlUrveYQr general, submitting information, by 
letter and diagrams, of the exact condition as found by him, and the 
necessary instructions will be forwarded as soon as practicable. 

GEOGRAPIDCAL POSITIONS OF BASE LINES AND PRINCIPAL MERIDIANS· 
GOVERNING THE PUBLIC SURVEYS. 

289. The system of rectangular surveying, authorized by law May 
20, 1785, was first employed in the survey of United States public 
lands in the State of Ohio. . 

The boundary line between the States of Pennsylvania and Ohio, 
known as "Ellicott's line," in longitude 80° 32' 20" west from Green
wich, is the meridian to which the first surveys are referred. The 
townships east of the Scioto River, in the State of Ohio, are numbered 
from south to north, commencing with No.1 on the Ohio River, while 
the ranges are numbered from east to west, beginning with No.·1 on 
the east boundarr of the State, except in the tract designated" U. S. 
military land," In which the townships and ranges are numbered, 
respectively. from the south and east boundaries of said tract. 

290. Durin~ the period of one hundred and seventeen years since 
the organizatIOn of the system of rectangular surveving, numbered 
and locally-named principal meridians and base lines have been estab
lished, as shown by the following tabular exhibit. These bases and 
meridians may all be found by examining the l~rge wall map of the 
United States, published by the General Land Office. They are also 
severally shown upon the various official State maps. 
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TABLE III.-Meridiam and base linea oj United Statu w:rvey •. 

Principal meridians. Governing surveys (whollv or In 
part) in States of-' 

First ..•..•.....•........ 1 Ohio ............................... . 
Second................. Indiana and Hlinol •................ 
Third .•.......•......... 1 Illinois ............................ . 

Fourth ................. lnrN:~gi~s~~. ~~~. ~~~~~~~~:::: :::::: 
Fifth .•................. 1 Arkansas, 1I1i&'<Ouri, Iowa, South 

1 Dakota, North Dakota, and Min· 
, nesota. 

Sixth ............ : ...... ' Kansas, Ncbrnska, Wyoming, Colo· 
• I rnd~, and South Dakota. 

¥~~~=e::::::::::::: M:~r~d'ft~~::::::::::::::::::::::::::: 
St. Stephens............ Alabama and Mississippi.. ........ . 
Huntsville............. Alabama .......................... . 
Cboctaw................ Mississippi 
Chickasaw .................. do ........ . 

Washington ................. do ............................ .. 
Ht. Helena.............. I.ouiHlana ......................... . 
I.oulsiana ................... do ............................ .. 
New Mexico ............ New Mexico and Colorado ........ . 

~rai!ke::::::::::::::: ~~~ ~~.~~~.~~~~~~~~~ ......... . 
Uintah ...................... do ............................ .. 
Boise ... .. ...... .. ...... Idaho ............................. . 
Mount Diablo.......... California and Nevada .........•... 
Humboldt. . .. .. . . . . . ... California ..... . 
!!an Bernardino ............. do ............................ .. 
Willamette............. Oregon and Washington 
Black Hills............. South Dakota 
Montana ............... Montana 
GUa and Salt River..... Arizona ........................... . 
Indian ................. Oklahoma and Indian Territory .. . 
Clmarrou. ...•.•...•.•. Oklahoma Territory .•....••... , ... . 

I.on~tude 
W. rom 

Greenwich. 

/I 

844850 
862800 
89 10 1& 
902845 
90 28 45 
91 03 42 

93 23 00 

842224 
84 16 42 
88 02 00 
86 34 45 
90 14 45 
89 15 00 

91 09 lIi 
91 09 15 
92 24 16 

106 53 40 
108. 32 46 
III 54 00 
109 f)i 30 
116 24 15 
121 54 48 
124 08 00 
116 66 16 
122 44 20 
104 OS 00 
III 38 50 
112 17 26 
97 14 30 

lOS 00 00 

Runs near- Base line. 

State line ................... . 
Lebanon and Indianapolis ............... . 
Cairo ......... : .............. . 
Platteville, WI@ .....•.•..••.. 
Rock Island, Ill ............. . 
Powbatan, Ark., and Du· 

buque, Iowa. 

Wicblta. Kans., and Colum· 
bus, Neb. 

Lansing... .. ... .. . . .. .. . . •. .. Michigan. 
Tallahassee.... . ... .. . ... . ... Tallah_ 
Mobile. . .. .. . . . ... . . . ... . . ... St,Stephens 
Huntsville.................. Huntsville 
Jackson, Miss ................ Choctaw ............... . 
Holly SPrings ................ 1 Chickasaw ........... .. 

Natcbez .. ;.. .. .. .. . . .. .. . . ... St. Stepbens 

t~~!lrZf~:::::::::::::::::,:::::~~:::::::::::::::::: 
Socorro ...................... 1 New ~exlco .......... .. 

.. .............................. NavaJO ................ . 
Salt Lake City ............... 1 Salt Lake .............. . 

. .............................. ' Uintah ............... .. 
Boise City .................... 1 BoI"O/, ................. . 
San Joae ..................... Mount-Diablo ........ .. 
Eureka .............. ....... Humboldt ............ .. 
San Diego ................. "'j San Bernardino ...... .. 
Portland, Ore ................ WUlamette •••• ' ....... . 
Wyoming boundary......... Black Hills ........... .. 
Helena...... ..••. ...... ...... Montana ............. .. 
l'hoenlx ..................... Gila, and Salt Riypr ... .. 
Gutbrie . ..... ............ •.•. Indian......... . ... 
New Mexico boundary ...... Cimarron....... .. .. .. 

Latitude N. I Runs near or with-

.......... -...... . 
382820 
382820 
42 30 00 
40 00 30 
844400 

Flndla)", Ohio. 
Salem, Ind. 
Centralia. 
State line, Wis. 
Beardstown, Ill. 
Little Rock. 

40 00 00 I On State line. 

42 26 80 Detroit. 
30 28 00 Tallahassee. 
31 00 00 State line. 
M 00 00 North State line. 
31 54 40 Hazelhurst. 
34 59 00 Old Tennessee bound· 

ary. 
81 00 00 State line. 
31 00 00 Do. 
31 00 00 Do. 
34 16 26 Socorro. 
M4500 
404604 
40 26 20 
43 22 31 
37 61 30 
40 26 12 
84 7 10 
46 81 00 
44 00 00 
46 46 48 
882240 
348000 
363000 

Salt Lake City. 

Idaho Falls. 
San Francisco. 
cape Mendocino. 
San Bernardino. 
Portland, Ore. 
RaDldClty. 
BUllnp. 
Phoenix. 
DunCl&ll. 
Texas boundary. 
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DISUSE OF MAGNETIC NEEDLE SURVEYS. 

291. The strict requirement that all lines of public surveys must be 
run by courses derived from the true local merIdian, independently of 
the magnetic needle, and subject to close tests by field inspection, ren
ders the data and discussion of magnetic declinations no longer neces
sary in the Manual. The scientific information heretofore published 
had apparent value to surveyors required to restore ancient lines; but 
even in such work there is often wide opportunity for error, from 
lack of full understanding of the former customs. 

292. While some of the early surveyors were exact and faithful men, 
competent to observe Polaris with the plain compass and note the cor
rect local variation, others probably obtained the figures for declina
tion by hearsay and from dIstant places; hence implicit reliance can 
not be placed on calculations based on the presumed change of 
variation. 

An additional reason for considering these matters of magnetic 
declination less important in old surveys, is that the rules for restoring 
lost lines and corners place chief importance upon the finding and 
identification of material evidence in the field, with less regard to 
theoretical courses. 

METHODS OF OBTAINING A TRUE MERIDIAN. 

293. 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 by the Coast and Geodetic Survey, and brought down to dates In 
the twentieth century. 

The accuracy with which the meridian may be determined depends 
chiefly upon the instruments at command and upon the ability and care 
of the observer in using them. It rests with him to select the proper 
instrument, the 1?roper method and time for observing. The Instru
ments ordinarily III the hands of the surveyor are sufficiently described 
in books on surveying or in catalogues of instrument makers. The 
method to be followed will depend greatly upon circumstances. Thus 
the sun or the pole star may be observed for azimuth; local time may 
be had by the method of equal altitudes of the sun, for which the lati
tude of the place need only to be known l;oughly. Observations of the 
pole star for the true azimuth are generally preferred, since no great 
precision in the local time is required. Tables and explanatory remarks 
have been imserted to facilitate the use of this method, and wil1 serve 
for the period 1901 to 1910. 

294. The table given in the Manual of 1894 for times of elongation 
and culmination at 24 dates of the year 1893, with a system of correc
tions for other years and dates, is now omitted. All the necessary 
data therein given can now be obtained from the upper culmination 
table on page 101 in the form already familiar but revised and extended 
for the present decade. 

295. For correct and rapid use of these- tables, it is indispensable that 
the surveyor have clea!' 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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The apparent opposite motion of Polaris and other circumpolar stars 
about the north-polar point in the heavens. (See figure 1 on page 91.) 

Mean solar time, derived from successive apparent passages of the 
sun across the local meridian, and averaged or equalized for the year 
to remove irregularities caused by the earth's varying distances from 
the sun, often shown in almana.<.~s under the head, "sun fast" 01' "sun 
slow." 

Equation of time, as tabulated in the ephemeris. 
Siaereal time, measured by the astronomical day of 23 hI'S. 56.1 min., 

the interval between two successive passages of a fixed star across the 
local meridian. 

The civil day, beginning: at midnight, and its relation to the astro
nomical day which begins at noon. The former counts twelve hours 
twice over, the latter numbers the hours up to 24, and lasts twelve 
hours after the civil day of the same date is ended. 

The culminations of Polari~. 
The elongations of Polaris. 
The azimuth of Polaris 01' its ap'parent distance east or west from 

the polar point, me8.8ured by a horIzontal angle at the place of obser
vation. 

The hour-angle azimuth of Polaris, at those times when it is neither 
at elongation nor culmination. . 

The meridian of any locality. Since any line not coinciding with 
the true meridian is not a merIdian, the use of the word true is super
fluous. and generally avoided. 

Reduction of standard time to local mean time by difference of longi
tude. 

296. Theie essentials are presumed to have been acquired in pre
paratory studies; therefore it is the purpose of the Manual to simp1ify 
the work, omit all technica1ities requiring a fuU knowledge of astron
omy, and present the method, with two new and compact tables adapted 
to common clock time, with such plain directions for use that any per
son of ordinary intelligence can understand and apply them. 

297. As the surveyor should have a 'perfectly clear idea of what is 
meant by Astronomical Time (used to SImplify computations), and the 
Hour Angle of Polaris, these terms wiH now be explained. 

298. The Civil Day, according to the customs of society, commences 
at midnight and comprises twenty-four hours from one midnight to 
the next following. The hours are counted from 12 to 12 from mid
night to noon, after which they are again reckoned from 12 to 12 from 
noon to midnight. Thus the day is divided into two periods of 12 
hours each; the first of which is marked a. m., the last p. m. 

299. The Astronomical Day commences at noon on the civil day of 
the same date. It also comprises twenty-four hours; but they are 
reckoned from 0 to 24, and from the noon of one day to that of the 
next following. 

The civil day begins twelve hours before the astronomical day; 
therefore the first period of the civil day answers to the last part of 
the preceding astronomical day, and the last part of the civil di.y cor
res~onds to the first part of the astronomical day. Thus, January 9, 
2 0 clock p. m., civil'time, is also January 9,2\ astronomical time; 
and January 9, 2 o'clock a. m., civil time, is January 8, 14h, astro
nomical time. 

300. The rule then for the transformation of civil time into astro
nomical time is this: If the civil time i8 marlud p. m., take attDa'll tM 
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designation p. m., and the ast7'Q'JWT1/,ical time is had without .furtll$l' 
change,' if t7te civil time is marked a. m., take one from the day and 
add t10elve to the !wur8, remove the initial8 a. m., and the '1'68Ult i8 the 
astronomical time wanted. . 

The substance of the above rule may be otherwise stated, as follows: 
whe.n 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, tlte astronomical time 
may be call.!d the hou1's and minutes el(Jl'~ed since the nom/.· last past, the 
astronomical date being that nftlte civil day to wlticlt tlte lIoon belongs. 
Thus, April 23, 4.15 p. m., CIVil time, is April 23, 4h 15M , astronomical 
time, and April 23, 4.15 a. m., civil time, is April 22, 16h 15m, astro
nomical time. 

The surveyor should thoroughly master this transformation of the 
civil time into astronomical time, as it will be the first duty he will 
have to perform after observing Polaris out of the meridian. 

The cliange can be made mentally, no written work being required. 
Table V might be easily altered to give the times by the civil count 
marked a. m. and p.m., but such an arrangement would ~reatly extend 
and complicate the rules and examples, and correspondmgly increase 
the chances for error. 

301. The general use of telescopic instruments makes it far easier 
to determine a mel'idian, 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 oblServe and record the "variation" of 
his needle from the north. Instructions for the process have been an 
important part of the early manuals, and surveyors of integrity faith
fully observed them. Similar directions are here given. 

TO DETERMINE A MERIDIAN WITHOUT A TELESCOPE. 

302. Attach a plumb line to a sUJ!port situated as far above the 
ground as practicable, such as the lImb of a tree, a piece of board 
nailed or otherwise fastened to a telegraph pole, a house, barn, or other 
building, affordfng a clear view north and south. 

The plumb bob may consist of some weighty material, such as a 
brick, a piece of iron or stone, weighing four to five pounds, which 
will hold the plumb line vertical, fully as well as one of finished metal. 

Strongly illuminate the plumb line just below its support by a lamp 
or candle, care being taken to obscure the source of light from the 
view of the observer by a screen. 

For a peer sight, cut a slot about one-sixteenth of an inch wide in a 
thin piece 0 board, or nail two strips of tin, with straight edges, to a 
square block of wood, so arranged that they will stand vertical when 
tlie block is placed flat on its base upon a smooth horizontal rest, which 
will be placed at a convenient height south of the plumb line and firmly 
secured in an east and west direction, in such a position that, when 
viewed through the peep sight, Polaris will appear about a foot below 
the support of the plumb line. 

The ~sition may be practically determined by trial, the night pre
ceding that set for the observation. 
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About thirty minutes before the time of elongation, as obtained from 
the table, bring the peep sight into the same line of sight with the 
plumb line and Polaris. 

To reach elongation, the star will move off the plumb line to the east 
for eastern elongation, 01' to the west for western elongation, therefore 
by moving the peep sight in the propel' direction, east or west, as the 
case may be, keep the star on the plumb Hne 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 wei~ht, 
with its exact position marked on the rest, and all further operatlOns . 
will be deferred until the next morning. 

By daylight, place a slendet· rod at a distance of two or three hun
dred feet from the peep site, and exactly in range with it and the 
plumb line; carefully measure this distance. . 

Take from the table on pa~e 95 the azimuth of Polaris correspond
ing to thEllatitude of the statlOn 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 direc
tion of the meridian with sufficient accuracy for the needs of local sur
veyors. 

TO ESTABLISH A MERIDIAN AT ELONGATION BY TELESCOPIC INSTRU
MENT. 

303. Set a stone, or drive a wooden peg, firmly in the ground, and 
upon the top thereof make a small distinct mark. 

About thn-tv minutes before the time of the eastern or western 
elongation of ~Polaris, obtained from the table, set up the tl'Rnsit 
firmly, with its vertical axis exactly over the mark, and carefully 
level the instrument. 

Illuminate the cross wires by the light from a suitablaa lantern, the 
rays being directed into the object end of the telescope by an assist
ant; while great care will be taken, by perfect leveling, to insure that 
the line of collimation describe a truly vertical plane. 

Place the vertical wire upon the star, which, if it has not reached 
itd elongation, will mov~ to the right for eastern, or to the left for 
western elongation. 

While the star moves toward its point of elongation, by means of 
the tangent screw of the vernier plate it will be repeatedly covered 
by the vertical wit'e, until a point is reached where It will appeal' 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 object, exactly coincident with the 
vertical wire, mark a point and drive a tack in the line of sight thus 
determined; then, to eliminate possible errors of collimation or imper
fect verticality of the motion of the telescope, quickly revolve the 
vernier plate 180::>, direct the glass at PolaIis and repeat the ohserva
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 hob of the transit, will define on the ground the trace of 
the vertical plane through Polaris at its eastern or western elongation, 
as the case may be. 

By daylight, layoff to the east 01' 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 ma~netic bearing of the true meridian; then the 
angle expressed by saId magnetic bearing will be the observed mag
netic declination, named like the departure if the bearing is taken 
from the south needle-point, but the reverse if from the north. 

TABLE IV.-AzimuthH 0/ PolarU! when at elongation/or any year from 190010 1910, inclu
~i"e, and/or any latitude/rom 150 10720 north. 

Lati· ' 
, 

tude. 1900. 1901. 19W. 1908. 1904. 1905. 1906. 1907. 1906. 1909. 1910. 

------------------------
0 0 , 0 , 0 , 0 , 0 I 0 I 0 , 0 I 0 I 0 , 0 , 

25 121.2 120.8 12O.S 120.1 119.8 1 19.4 1 19.1 118.7 1 18.4 1 18.1 117.7 
26 21.8 21.6 21.1 20.8 ?II. 6 20.1 19.8 19.4 19.1 18.7 18.4 
27 22.S 22.2 21.9 21.6 21.2 20.8 20.6 20.1 19.8 19.4 19.1 
28 23.3 23.0 22.6 22.2 21.9 21.6 21.3 20.9 20.6 20.1 19.8 
29 24.1 23.8 23.4 28.0 22.7 22.4 22.1 21.7 21.8 20.9 20.6 

30 1 24.9 124.6 124.2 128.9 128.S 128.1 122.8 1 22.4 122.1 1 21.7 121.3 
31 25.8 25.6 25.1 24.7 24.4 24.0 23.6 23.2 22.9 22.6 22.2 
32 26.7 26.4 26.0 :l5.6 25.3 24.9 24.6 24.1 28.8 28.4 28.1 
88 27.7 27.3 27.0 26.6 :l6.2 25.9 25.6 25.1 24.7 24.8 24.0 
34 28.7 28.4 28.0 27.6 27.2 26.9 26.6 26.1 25.7 25.S 26.0 

35 129.8 129.4 129.0 128.7 128.8 127.9 127.6 127.1 126.8 126.4 126.0 
36 30.9 30.6 30.1 29.8 29.4 29.0 28.6 28.2 27.9 27.6 27.1 
87 32.1 31. 7 31.3 80.9 ao.o 30.1 29.7 29.8 29.0 28.6 28.2 
38 83.4 83.0 32.6 32.2 81.8 81.4 31.0 30.6 30.2 29.8 29.4 
39 34.7 34.8 I 83.9 88.5 83.1 32.7 32.3 81.8 31.4 31.0 80.6 

40 136.0 135.6 135.2 134.8 1 34.4 134.0 183.6 188.2 132.8 1 8'1.4 132.0 
41 87.0 37.1 36.7 36.2 35.8 35.4 35.0 34.6 34.2 83.8 88.4 
42 39.0 38.6 88.2 87.7 37.8 36.9 36.0 36.0 35.6 35.2 34.8 
43 40.6 40.2 39.8 39.3 38.9 38.6 38.1 87.6 87.2 36.S 36.8 
44 42.8 41.8 41.4 41.0 40.6 40.1 39.7 39.2 88.8 88.4 87.9 

46 144.0 148.6 148.2 1 42:7 142.3 141.8 1 41.4 140.9 140.6 1 40.1 139.6 
46 40.9 46.6 46.0 44.6 44.2 48.7 48.2 42.7 42.3 41.9 41.4 
47 47.9 47.4 46.9 46.5 46.0 46.6 46.1 44.6 44.2 43.7 48.8 
48 49.9 49.6 49.0 48.6 48.1 47.7 47.2 46.7 46.8 41i.8 46.8 
49 1>2.1 61.71 61.2 60.7 60.2 49.8 49.8 48.8 ' 48.4 47.9 47.4 

I ; 
60 1 64.4 164.0 1 63.0 1 63.0 102.6 162.0 1 01.6 161.0 ' 160.6 160.1 1 49.6 
61 66.9 66.4 liD. 9 liD. 4 64.9 64.4 64.0 63.6 63.0 62.6 62.0 
52 69.6 69.0 68.S 68.0 1i7.6 67.0 66.4 66.9 SO. 4 64.9 64.4 
63 202.2 201.7 201.2 200.7 200.2 69.6 09.1 68.6 68.1 1i7.6 67.1 
64 06.1 04.6 04.1 03.6 03.0 20'l.5 202.0 201.6 200.9 200.4 09.9 

SO 208.3 207.8 207.2 206.6 206.1 206.6 206.0 204.4 203.9 203.4 202.8 
66 11.6 11.0 10.6 09.9 09.4 08.8 08.2 07.7 07.1 06.6 06.0 
1i7 16.1 14.6 14.0 13.4 12.8 12.2 11.7 11.1 10.6 10.0 09.4 
68 18.8 18.2 17.6 17.1 16. Ii IS. 9 Iii. 3 14.7 14.2 18.6 13.0 
69 22.8 22.2 21.6 21.0 20.4 19.8 19.2 18.6 18.0 17.4 16.8 

60 227.1 226.5 225.9 225.2 224.6 224.0 228.4 222.8 222.1 221.6 220.9 
61 31.7 81.1 30.4 29.8 29.1 28.6 27.9 27.2 266 26.9 25.3 
62 36.7 360 36.4 34.7 34.1 83.4 32.7 321 31 4 308 30.1 
63 42.1 41.4 407 40.0 39.3 88.6 38.0 37.3 36.6 ;1O.9 :ifl.2 
64 47.8 47.1 46.4 • 46.7 460 44.3 43.6 42.9 42.2 41.5 40.11 

66 264.1 2 63.4 262.6 261.9 2 M.2 260.4 249.7 249.0 248.3 247.5 246.8 
66 3009 300.1 094 68.6 67.9 1i7.1 66.3 61>.6 64.8 64.1 b3.:i 
67 08.3 07.6 306.7 306.9 300.1 304.4 303.6 302.8 3 O'l.O 301.2 3004 
68 16.4 16.6 14.8 '13.9 13 I 123 n.6 10.7 09.8 09.0 0/1. ~ 
69 2S.3 24.4 28.6 2:l.7 21.9 21 0 20.1 19.3 18.4 17.6 16. i 

70 S 36.2 S 34.S 383.4 332.5 3 S1.6 330.6 329.7 828.8 S 27.9 327.0 i 3 :l6.1 
71 46.1 41i 1 44.2 48.2 42.3 41.3 40.S 39.4 38.4 :ii.D 36.3 
72 68.2 li7.2 66.2 SO. 2 642 632 6l.1 bI.l 60.1 49.1 411.1 .-
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TO ESTABLISH A MERIDIAN AT CULMINATION OF POLARIS. 

304. A very close approximation to a meridian may be had by 
remembering that Polaris very nearly reaches the meridIan when it IS 
in the same vertical plane with the star Delta (6) in the constellation 
Cassiopeia. The vertical wire of the transit should be fixed upon 
Polaris, and occasionally brought down to the star Delta, to observe 
its approach to the same vertical line. When both stars are seen upon 
the WIre, Polaris is very near the meridian. A small interval of tIme 
(as 3.7 min. in 1901) will then be allowed to pass, while Delta moves 
rapidly east and Polaris slightly west to the actual meridian. At that 
moment the cross wire should be placed upon Polalis, and the meridian 
firmly marked by stakes and tack-heads. 

305. This method is practicable only when the star Delta is below the 
pole during the ni~ht; when it passes the meridian above the pole, it 
IS too near the zemth to be of service, in which case the star Zeta (Q, 
the last star but one m the tail of the Great Bear, D,lay be used instead. 

Delta (6) Cassiopeire is on the meridian below Polaris and the pole, 
at midnight about April 10, and is, therefore, the proper star to use at 
that date and for some two or three months before and after. 

Six months later, the star Zeta (C), in the tail of the Great Bear, will 
supply its place, and will be used in precisely the same manner. 

The method given in this article for finding the true meridian can 
not be used with advantage on account of the haziness of the atmos
phere near the horizon, at places below about 38° north latitude. 

The diagram, drawn to scale, exhi"bits the_principal stars of the con
stellations Cassiopeia and Great Bear, with Delta (6) Cassiopeire, Zeta 
(q Ursre 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. 

306. In the above process, the interval of waiting time may be found 
for the proper year from the following data: 
F Z ta U Ma· 11901- .. __ 3.0 min.! I . 035 or e rs. J----- 1910 ____ 6.1'~ annua Increase . m. 

F D Ita 1'1.._ 1901- - _·_3.7 mm. I . 033 or e \.AII:!S - - - - - - - - 1910 ____ 6.7" annua Increase . 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 about October 10; and held with 
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left hand side uppermost the diagram will indicate relative situations for midnight 
about January 10, with Polaris near western elongation. The arrows indicate the 
direction of apparent motion. Zeta (~) of the Great Bear (also sometimes called the 
Great Dipper), was called Mizar by the ancient Arabians, and the small star near it 
Alcor. Mizar is the star nearest to the end star of the handle of the dipper. 

18791-02-7 
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TO FIX A MERIDIAN AT OTHER TIMES, BY HOUR ANGLE. 

307. The annexed diagram (fig. 2) will show in their J?roper relation 
the various aspects of Polaris in its daily apparent motIOn around the 
north-polar point. 

This must be carefully studied, as the illustration of Table V, for 
findintr at any hour the hour angle and azimuth of Polaris, and the 
resultIng mendian, at times when more direct methods are not available. 

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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FIG. 2. 

are reckoned east 01' west. The meridian is pointed out by the plumb 
line when it is in the same plane with the eye of the observer and 
Polaris on the meridian, and a visual representation is also seen in the 
vertical wire of the transit, when it covers the star on the meridian. 

When Polaris crosses the meridian it is said to culminate; above the 
pole (at S), the passage is called the Upper Culmination, in contradis
tinction to the Lower Culmination (at S'). 

309. In the diagram,-which the surveyor may better understand by 
holding it up perpendicular to the line of sight when he looks towaro 
the pole,-Polaris is supposed to be on the meridian, where it will be 
about noon on April 10th of each year. 'i'he star appears to revolve 
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around the pole, in the direction of the arrows, once in every 23h 56m .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 uniform, one quarter of the circle 
will (omitting fractions) be described in 5h 59m, one half in 11 h 5Sm , and 
three quarters in 17h 57m • For the positions a, a., a" etc., the angles 
SPau SPa., SPa" etc., are called Hour Angles of Polaris for the instant 
the star is at Sn S., or as, etc., and they are measured by the arcs San 
Sa., Sa" etc., expressed (in these instructions) in mean solar (common 
clock) time, and are alwa.ys counted from the upper melidian (at S), to 
the west, around the circle from Oh om to 23h 56m .1, and may have any 
value between the limits named. The hour angles, measured by the 
arcs SSu Sa., Sa" Sa" 8s&, and Ss., are approximately 1h sm, 5h, 55m, 
9h 4m, 14h 52m, 11:lh Olm, and 22h 4Sm respectively; theIr extent is also 
indicated graphically by broken fractional circles about the pole. 

310. Suppose the star observed at the point Sa; the time it was at S, 
(the time of upper culmination), taken from the time of observation, 
will leave the arc Sa" or the hour angle at the instant of observation; 
similar relations will obtain wlten the star is observed in any other 
position; therefore, in ~eneral: 

SUbtract the time of Upper Oulminationfrom the correct local m.ean 
time of oOse1"Vation; the remainder will be the Hour .Angle of Polaris 
eapre88ed Vn time, or the "argumellt lor tOOle VIZ" 

The observation will be made as dIrected on page 94, modified asfol
lows: there will be no waiting for the star to reach elongation; the 
observation may be made at any instant when Polaris is visible, the 
exact time being carefully noted. 

TABLE V. 

311. This table gives, in "Part I," the local mean time of the upper 
culmination of Polaris, on the 1st and 15th of each month, for the years 
1901 to 1910, inclusive. The times decrease, in each vear, to April 10, 
when they become zero; then, commencing at 23h 56m:1, the times again 
decrease until the following April, and so on, continuously. The quan
tity in the column marked "Dill. for 1 day" is the decrease per day 
during the interval of time against which it stands, and answers for all 
the years marked in the table. For any intermediate date, the" Diff. 
for 1 day" will be multiplied by the days elapsed since the preceding 
tabular date, and the product subtracted from the corresponding time, 
to obtain the required time of upper culmination for the date under 
consideration. The table answers directly for 10So west longitude. 
The results of u!oling 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 
examplelil will illustrate the use of the table. 

1. Required the time of upper culmination of Polaris for a station in longitude 
116° west, for March 3, 1904. 

h. m. 
Astron. time, U. C. c>f Polaris, 1904, March L ••••••.•••••.••.••••••••• 247.0 
Red. for 2 days is am.94X2=7m .9 (PartII) Subtract...... .............. 7.9 

Local mean time U. C. of Polaris, 1904, March 3 ..................... 2 39.1 
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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 is 3m.94X12=47m.3, add.............................. 47.3 

Local mean time U. C. of Polaris, 1904, M:rch 3 .•••••••••••.•••••••• 2 39.2 

In this case the two results are .practically identical. If the compu
tation is made both ways, the results will check each other. 

312. Part II has been inserted to save the surveyor the little trou
ble of mating multiplications; thus, for the above example, look in 
Part II, under the proper tabular difference, 3m .94, and opposite the 
3d or 17th day of ilie month in the left hand column is the correction 
7m .9. 

Computing from a precediIlg date, for days between April 11 and 15 
of any year, the reduction in Part II will be greater than the tabulated 
time of culmination, in which case 23h 56m .1 Will be added, to make the 
subtraction possible. 

2. Required, for a station in long. 90° west, the time of U. C. of Polaris for April 
14,1906: 

h. m. 
Astron. time, U. C. of Polaris, 1906, April 1 (Part I)......... .•......•. ••• 0 47.9 
Add ....................................... ~ •••....•......•.......•...• 2356.1 

Sum .•••••••.•••••••••.•••...•••••••••••••.•..................•.• 24 44.0 
Reduction to April 14, (Part II), subtract................ .......... ...•.• 51. 1 

Local mean time, U. C. of Polaris, April 14 •••••••.•••••.••.••••••• 23 52.9 

Working from a following date, for days between 9th and 15th of 
A~ril, the sum will exceed 23h 56m.1, and when this occurs subtract 
23 56m .1 from the sum, and the remainder will be the required time. 

3. Required, for a station in long. 90° west, the time of U. C. of Polaris for April 
10,1903: 

h. m. 
Astron. time, U. C. of Polaris, 1903, April 15 (Part I) .................... 23 48.5 
Reduction for 5 days (Part II), add ••. .................................. 19.6 

SUln .•••••••••••••••••••••••••••.•••••••••.•.••••••..........•... 24 8.1 
Subtract ••••••••••••••••••.•••.•...•••.•••••••••••••••••••••••........• 2356.1 

Local mean time, U. C. of Polaris, 1903, April 10 •. •••••••• •••••••.• 0 12.0 

313. The surveyor should be careful to correctly employ Part II, 
Table V. When the table is used in regular order, the "Reduction" 
may be taken from Part II with the argument, "Day of the month" 
in left hand column, or " N umber of days elapsed" in right hand column, 
as mar. be preferred. ("Argument", the quantity on which another 
quantIty in a table depends.) In example 2, Part II, may be entered 
in with the argument 13 days elapsed (from 1st to 14th) in right hand 
column; then the reduction, 51 m.1, results, as above written; but, 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 by using the wrong column in Part I; as a 
matter of COUnle, the time should always be taken out for the current 
year. 

Digitized by Google 



INSTBUOTIONS FOB SUBVEY OF PUBLIO L1NDs. 101 

TABLB V.-Local mean (""tronomical) time of the upper culmiMtion of Polaris, com
puted for Jngitude 1(J80 (7 h. lf6m.) west of Greenwich. 

[The time on line with any date In Part I Is the hours and minutes elapsed (common watch time) 
since the preceding noon. 

Part I. 

Date. 1901. 1902. 1908. 1904. 1906. 1906. 1907. 1908. Dllr. for 
1 day. ---------------------

h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. m. 
Jan. 1 639.D 641.0 642.4 643.9 641.4 642.8 644.3 64D.7 3.95 

ID 644.2 D 41).7 547.1 548.6 548.1 047.5 I) 49.0 560.4 3.95 
Feb. 1 437.1 438.6 440.0 441.D 439.0 440.4 441.9 443.B B.95 

11) B 41.9 B 4B.4 344.8 346.3 343.S 34D.2 346.7 34S.1 3.95 
Mar. 1 248.6 248.1 249.1) 247.0 24S.1) 249.9 2 D1.4 248.9 3.94 

15 11)1.D 1 DB.O 1 M.4 1 Dl.9 1 DB.4 1 M.S 1 1)6.3 1 DB.S 8.94 
Apr. 1 044.6 046.1 047.1) 041>.0 046.5 047.9 049.4 o 46.S 8.94 

15 23 41>.6 23 47.1 23 4S.1) 23 46.0 23 47.5 23 4S.9 ~ 50.4 23 47.S 8.93 
May 1 22 42.8 22 44.3 22 45.7 22 43.2 22 44.7 Z2 46.1 22 47.6 22 45.1 3.93 

15 21 47.S 2149.3 2150.7 2148.2 21 49.7 21 M.l 2152.6 2150.1 3.92 
June 1 20 41.2 20 42.7 20 44.1 20 41.6 20 43.1 20 44.1) 20 48.0 20 4B.6 8.92 

11) 1946.4 1947.9 1949.3 1946.S 1948.3 1949.7 19 1)1. 2 1948.7 3.91 
July 1 IS 43.8 IS 45.3 IS 46.7' IS 44.2 IS 45.7 18 47.1 IS 4S.6 IS 46.1 3.91 

15 1749.0 1750.1 17 Dl.9 17 49.4 17 50.9 1700.3 17 DB.8 17 Dl.3 3.92 
Aug. 1 1642.4 1643.9 1645.3 1642.S 1644.3 1641).7 1647.2 1644.7 3.92 

15 15 47.6 11) 49.1 1660.5 15 48.0 1549.5 1660.9 1500.4 1549.9 3.92 
Sept. 1 1441.0 14 42.5 14 43.9 14 41.4 14 42.9 14 44.3 1445.S 144B.B 8.92 

16 IB 46.1 1347.6 1349.0 1348.6 1348.9 1349.4 1360.9 13 4S.4 8.93 
Oct. 1 1243.B 1244.S 1246.2 12 4B.7 1241>.2 1246.6 12 48.1 1246.6 8.93 

15 11 4S.3 11 49.S 11 61.2 11 48.7 11 60.2 11 51.6 11 DB. 1 11 50.6 8.93 
Nov. 1 1041.4 1042.9 1044.3 1041.8 1043.3 1044.7 1046.2 1043.7 3.93 

11) 946.4 947.9 949.3 946.8 948.3 949.7 951.2 948.7 3.94 
Dec. 1 S 43.3 S 44.S 846.2 843.7 845.2 846.6 S 48.1 S 46.6 S.94 

15 748.1 749.6 761.0 748.5 750.0 751.4 762.9 760.4 3.95 

Part l-Contlnued. Part II. 

Dill. Reduction of tabular times to intermediate dates. Date. 1909. 1910. 1911. for 
1 day. Subtract the reduction when computing from a.r::,ced. ------------- -- ing, or add It when working from ajolliYwinq ate. 

h. m. h. m. h. m. m. 1 
Jan. 1 643.2 644.7 646.1 3.95 Reduction. Arg.-"D1I1. for 1 day." 11) 5 47.9 6 49.4 5 50.8 3.95 
Feb. 1 4 40.S 442.3 443.7 3.95 Dar; of No. of 

16 B 45.6 347.1 348.5 3.95 t e m. m. m. m. m. days 
Mar. 1 250.3 2 Dl.8 2 DB. 2 3.94 month. 3.91. 3.92. 3.93. 3.94. 3.95. elapsed. 

15 165.2 1 1)6.7 158.1 3.94 
Apr. 1 048.3 0-19.8 051.2 

=:=1-' 
-------------

15 23 49.3 23 50.8 23 62.2 m. m. fIl. fli. m. May 1 22 46.5 22 4S.0 22 49.4 3. 93 1 2 or 16 3.9 3.9 3.9 3.9 3.9 1 16 21 61.6 21 DB.O 21 M.4 3.92, 30r17 7.8 7.8 7.9 7.9 7.9 2 June 1 20 44.9 20 46.4 20 47.S 3.92
1 

40riS 
15 1960.1 1951.6 19 DB.O 3.91 5 or 19 

11.7 U.8 U.S 11.8 11.8 3 
July 1 IS 47.5 IS 49.0 1850.4 3.91 6or20 

11).6 15.7 15.7 15.8 15.8 4 
19.5 19.6 19.6 19.7 19:7 I) 11) 1700.7 17 M.2 1765.6 B.92 7or21 23.5 23.6 23.6 ~.6 23.7 6 Aug. 1 1646.1 1647.6 1649.0 3.92 8or22 27.4 27.4 27.6 27.6 27.6 '7 15 1551.3 1652.8 15 M.2 B.92 90r23 Bl.3 31.4 31.4 31.6 31.6 S Sept. 1 1444.7 1446.2 14 47.6 3.92 10or24 

15 1349.8 1361.3 131>2.7 3. 93 11 or 25 
so. 2 so. 3 so. 4 so. I> so. 5 9 

Oct. 1 1247.0 1248.1> 1249.9 39.1 39.2 39.3 39.4 39.5 10 
3.93 12 or 26 43.0 43.1 43.2 43.3 43.4 11 II> 11 1>2.0 11 03.6 11 M.9 3.93 13 or 27 

Nov. 1 1041>.1 1048.6 1048.0 46.9 47.0 47.2 47.3 47.4 12 
3.93 14or28 50.8 1>1.0 1>1.1 01.2 51.3 13 16 950.1 901.6 903.0 3.94 '29 

Dec. 1 S 47.0 848.1> 849.9 3.94 30 M.7 M.9 65.0 00.2 65.3 14 
15 761.S 7 DB.3 7 M.7 3.95 31 

58.6 58.8 58.9 09.1 1>9.2 II> 
62.6 62.7 62.9 63.0 63.2 16 
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Applications of Tables V and VII. 

4. Required the Hour Angle and Azimuth of Polaris, for a station in latitude 46° 
N., 10Ilgltude 90° W., at Sb 24m p. m., November 7, 1910. . 

h. m. 
Astronomical time of observation, 1910, Nov. 7..... •••••••.••.••.•.•... S 24.0 
Equivalent to time of Nov. 6............ •••••. ••••••..•••.•••••• •••••• 52 24.0 

h. m. 
Astron. time, U. C. Polaris, Nov. 1 (Table V, Part I) •• 10 46.6 
Reduction to Nov. 6" (Part II), subtract •••••• _.... b 19.7 

Astron. time, U. C. Polaris, Nov. 6 ••••••• _ •••••••• 10 26. 9, subtract •• °10 26.9 

Hour Angle of Polaris, at observation ••••••••••••••••••••••••••••.•••• 21 57.1 
Subtract from.... . . . • •• • • • •• ••• • ••••• • • • •• • • •• ••• • •• • •• • ••••• •••• •••• d 23 56. 1 

Time Argument for Table VII •••••••••••••••••••••••••••••• _... 1 59.0 

Azimuth of Polaris, at observation.................................... 00 51' E. 

5. Required the Hour Angle and Azimuth of Polaris, for a station in latitude 41° 
12' N., longitude 94° W., at 6b 16m a. m., Nov. 19, 1901. 

b. m. 
Astronomicai" time of observation, 1901, Nov. IS ••••••......•••••••••••• 18 16.0 

h. m. 
Astron. time, U. C. Polaris, Nov. 15 (Table V, Part I) .• 9 46.4 
Reduction to Nov. IS (Part II), subtract............ 11. S 

Astron. time, U. C. Polaris, Nov. IS................ 9 34.6, subtract.. 9 S4. 8 

Hour Angle of Polaris, at observation, and TimeArgumentforTableVII.. OS 41.4 
Azimuth of Polaris, at observation (Table VII), 74' or ••••••••....•..• flO 14' W. 

"By reference to the above table, the surveyor will observe that the times, between 
Nov. 1 and 15, are greater than Sb 24-i consequently, the culmination for one day 
earlier, Nov. 6, will be used: see directioIUI on page 99; a.OO, section 313. 

bFrom Part II, Table V, opposite 6th day of month, and under "3.94m." 
"To subtract, take 1 day from Nov. 7, and add its equivalent, 24 b, to Sb 24-, 

making, Nov. 6, 32b 24m (which is the time expl'e8Bed by Nov. 7, Sb 24-); then BUb
tract in the usual manner. 

d See last clause of footnote, page 104. 
"In case the Hour Angle comes out greater than 11 b5S-, subtract it from 23 b 56.1-; 

see example 4, above. . 
fThe Hour Angle being less than 11 b 58-, the Azimuth is west; see precepts, top 

of Table VII. 
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DIFFERENT OBSERV ATIONS OF POLARIS. 

314. To establish the meridian of any station, and test the accuracy 
of courses derived from the sun, the deputy mUl:lt use one or more of 
the following methods: 

1. By upper culmination. 
2. By lower culmination. 
3. By east elongation. 
4. By west elongation. 
5. By hour-angle observation, at some point in any of the quadrants 

included between these four points. 
The exact local mean time of lower culmination or of either elonga· 

tion will be deduced from Table V above, as follows. 

FOR EAST ELONGATION. 

315. Find the time of upper culmination for the given day and year 
and subtract 5h 55m, unless this brings the time within the preceding 
astronomical day; in which case, instead of the subtraction, add ISh 1m. 

FOR WEST ELONGATION. 

316. Find the time of upper culmination and add 5h 55m, unless this 
brings the time within the succeeding astronomical day; in which case, 
instead of the addition, subtract ISh 1m. . 

FOR LOWER CULMINATION. 

317. Find the time of upper culmination, and add or aubtract 11 h 

5sm, as may be found necessary to bring the result on the desired 
astronomical day. 

Where the resulting time comes in daylight, another method must 
be chosen, to render the star visible, or the hour· angle table must be 
used. The following schedule of methods may be useful in selecting 
a process. The dates specified are t.he earliest and latest available. 

TABLB VI.-Time8 BUitablef{YT' vari0'U8 ob8ertmionB. 

Oba.for- Astr.day. Time of upper culmination. Add or Time of observation. Bubt. 

1901. H.M. H.M. H.M. 
Eastern --1 Apr. 12 o 1.li-past noon .......... +18 1 18 2.li-moming twlllght. 

tion. Apr. 18 28 68.S-near noon ......... -6 66 17 68.S-moming twlllght. 
Oct. 16 11 4B.li-near midnight ..... -5 66 6 68:l>-early eve~. 

Western elonga- Oct. 16 11 4B.li-near midnight ..... +6 66 17 43.ti-moming tw 19ht. 
tion. Apr. 12 o 1.ti-past noon .......... +5 66 6 1i6.6-early evening. 

Apr. IS 28 68.S-near noon ......... -18 1 5 D2.6---arly evenl~. 
Lower culmina· Jan. 16 6 ".4-early evening ..... +11 68 17 42.4-moming tw ght. 

tlon. July 16 17 4l'.2-earlymorn!ng ..... -11 68 6 61.2-early evening. 

FOR HOUR-ANGLE OBSERVATIONS. (TABLE VII.) 

318. This table gives, f~r various hour angles, expressed in mean 
solar time, and for even 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 23Ji 56m .1, minus the hour angle, when the latter exceeds llh 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 be 
performed mentally. 
. The hours of the" time arguments" are placed in the columns headed 
"Hours," on left of each page. The minutes of the time arguments 
will be found in the columns marked "m.," under the years for which 
they are computed, and they are included between the same heavy 
zigzag lines which inclose the hours to which they belong. 

The time ar~uments are given to the nearest half minute; the occur
rence of a perIod after the minutes of anyone of them, indicates that 
its value is O.5m greater than printed, the table being so arranged to 
economize space. 

319. The table will be used as follows: Find the HOURS of the time 
a·rgument in the left-hand co/;umn of either page,. then, lietween the 
heavy lines which inclose the hours, find the MINUTES in the column 
marked at the top with the current year. On the sam-e horizontal line 
with the MINUTES, the azimuth will be found under the given latitude, 
which is marked at the top of the right-hand half of each page. Thus, 

. for 1904, time ar~ument, Oh 43m , latitude 36°; find Oh on left-hand page 
and under 1904, find 43m , on ninth line from the top, and on same line 
with the minutes, under latitude 36°, is the azimuth 0° 17'. For 1908, 
time argument 9h 33im , lat. 48°, the azimuth is 1° H', found on the 
21st line from to.p of right-hand page. 

If the exact time argument is not found in the table, the azimuth 
should be proportioned to the difference between the given and tabular 
values of said argument. 

The table has been arranged to give the azimuths by simple inspec· 
tion. No written arithmetical work is required, all being performed 
mentally. It will always be sufficient to take the nearest whole degree 
of latitude and use it as above directed, exceft for a few values near 
the top of either page, where the difference 0 azimuths, for 2° differ
ence of latitude, amounts to 4 or 5 minutes of arc. 

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 any case when the time of upper culmination, 
taken from Tahle V, for the given date, would be numerically greater 
than the astronomical time of observation, the fO!'lller 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 S8', fig. 2, divides the apparent path of Polaris into two 
equal parts, and ior the star at any {l?int Bs on the east side, there is a corresponding 
point shon the west side of the meridian, for which the azimuth Nw, is equal to the 
azimut Ne. The arc SStS'Bs, taken from the entire circle (or 23b 56m• 1), leaves the 
arc ~, and its equal, ~, expressed in time, may be used to find, from Table VII, 
the aZimuth Nw which IS equal to Ne. 

The hour angies entered in Table VII include only those of the west half of the 
circle endin~ at S', and when an hour angle greater than 11 b 5Sm results from obser
vation, it Will be subtracted from 23b 56m• 1, and the remainder will be used as the 
"time argument" for the table. The surveyor should not confound thesetwoquan
tities. The hour angle itself always decides the direction of the azimuth and defines 
the place of the star with reference to the pole and meridian, as DOted at top of 
Table VII. See examples below Table V, page 102. . 
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given in the table with his astronomical time of observation. See exam
ple 4 and explanations in footnotes, page 102. 

321. The watch time to be used when making observations on Polaris 
at all times except elongation should be as accurate as can be obtained. 
Looking at Table Vll, near the top of page 106, the surveyor will 
observe, that for a difference of four minutes in the time argument, 
there is a change of about two minutes in azimuth; consequently, to 
obtain the azimuth to the nearest whole minute of are, the local mean 
time, upon which all depends, should be known within two minutes. 
When the surveyor uses a solar instrument, he can readily determine 
the time for himself during the afternoon before observing Polaris. or 
in the morning after observation, and, without moving the hands of 
his watch, apply the necessary correction to his observed watch time, 
as exemplified in Specimen Field Notes, page 149. When the surveyor 
uses standard railroad time, he will correct the same for the difference 
of longitude between his station and the standard meridian for which the 
time is given, at the rate of four minutes of time for each degree of 
the difference in arc. Thus, if the difference of longitude is 6° 45', 
the equivalent in time will be 27 minutes. The difference of longitude 
may be taken from a good map. The number of seconds taken from 
the 5th column of Table XII, (o1?posite the propel' latitude), multiplied 
by the number of ranges, will gIve the correctIOn for longitude in sec
onds of time. The correction will be subtracted from the standard 
railroad time of observation, when the surveyor's station is west, or 
added when east of the standard meridian, as the case may require, 
to obtain local time. It is immaterial where the surveyor obtains the 
standard time, provided he gets it right; a result which will be gained 
most easily by a direct personal comparison at a telegraph office. 

322. The following Table Vll thus enables the surveyor to obtain 
the hour angle and azimuth of Polaris at any hour and minute from 
1901 to 1911 inclusive, in latitudes 30° to 50°, thus combining in two 
pages the essentials which under ordinary methods would require 
twenty. This condensed table was first given in the Manual of 181l0, 
for dates which are now past. It has now been extended to a date 11 
years later, with a slight change of plan. 
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TABLE VII.-Azimuth8 of Polan. 

[The hour angles are expressed in mean solar time. The occurrence of a period after 

STAR AND AZIMUTH. POLARIS above THB POLB. 

W. of N. when hour an~le isle88 than llh DSm. To determine the true meridian, the azl· 
E. of N. when hour aug e is greoJ.er than llh DSm. muth will be laid oft to the east when the -- hour angle is le88 than nh DSm, and to the 
Time argument, tbe star's hour angle (or 23h 56m welt when greoJ.er than 11" 1i8a • 

• 1 minus the star's hour angle), for the year-

Azimuths for latitude-

e ..: ,.; i ... ~ i ..: i i = ..: g i i i i ... .. 0 0 0 0 0 0 0 0 0 0 0 .. .. 30 32 Sf 36 38 .0 .2 U " .8 60 = ... ... .. ... ... ... ... ... .. ... ... 
- - - - - - - - - - - 1- - - - - - - - - - - -
h. m. m. m. m. m. m. m. m. m. m. m. , , , , , , , , , , , 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4. 4. 4. I) I) I) I) I) 5 6 5 2 2 2 2 2 2 2 2 2 2. 2. 
9. 9. 9. 9. 9. 9. 9. 9. 10 10 10 3. 3. 3. " " " " 4. 4. 4. 6 

14 14 14 14. 14. 14. 14. 14. 14. 14. 15 6. 5. 5. 5. 6 6 6 6. 6. 7 7 

19 19 19 19 19 19 19. 19. 19. 19. 19. 7 7 7. 7. 8 8 8. 8. 9 9 9. 
23. 23. 23. 24 24 24 24 24. 24. 24. 24. 9 9 9 9. 9. 10 10. 10. 11 n. 12 
28. 28. 28. 28. 29 29 29 29 29. 29. 29. 10. 11 11 11. 11. 12 12. 13 18. 14 14. 
SS SS SS. SS. SS. 84 84 84 84. 84. 84. 12. 12. 13 13 13. 14 14. 15 10. 16 17 
88 88 88 88. 88. 88. 89 89 89 39. 39. 14 14. 14. II> 15. 16 16. 17 18 18. 19 

42. 42. 43 43 43. 48. 44 44 44 44. 44. 16 16 16. 17 17. 18 18. 19. 20 21 21. 
47. 47. 48 48 48 48. 48. 49 49 49. 49. 17. 18 18. 19 19. 20 20. 21. 22. 23 24 
1>2 52. 1>2. 53 53 63. 53. M M M.~ 19. 20 20. 21 21. 22 22. 23. 24. 25. 26. 
1>7 57. 57. 08 08 08. 08. 09 09 09. 21. 21. 22 22. 23. 24 25 26 27 28 29 

I 2 2 2. :s :s :So :So 4 4. 4. 5 23 28. 24 24. 25 26 27 26 29 SO 81. 

7 7 7. 7. 8 8. 8. 9 9. 9. 10 25 25. 26 26. 27 26 29 SO 81. 32. 84 
12 12 12. 18 18 13. 14 14 14. 15 15 27 27 27. 28. 29 SO 31 32 SS. 35 36. 
17 17 17. 18 18 18. 19 19. 19. 20 20. 28. 29 29. SO 31 32 SS 84. 36 37. 89 
22 22 22. 23 28. 28. 24 24. 25 25. 26 SO. 81 81. 32 SS 84 35 36. 88 39. 41. 
27 27 27. 28 28. 29 29. 29. SO SO. 31 32 32. SS 84 35 36 37 88. 40 42 43. 

32 32. SS SS. SS. 84 84. 35 35. 36 36. SS. 84. 35 36 87 88 39. 41 42. 44 46 
87 37. 88 88. 89 89. 40 40. 41 41. 42 85. 36 87 88 39 40 41. 43 44. 46. 43. 
42. 43 48. 44 44. 41> 46. 46 46. 47 47. 87 88 88. 89. 40. 42 48. 46 46. 43. 00. 
47. 43 43. 49 00 00. 51 01. 1>2 52. 53 89 39. 40. 41. 42. 44 45. 47 49 61 63 
63 53. M M. 55 55. 06. , 67 57. 08 liS. 40. 41. 42. 43. 44. 46 47. 49 51 53 55 

08. 09 69.1 0 o. 1. 2 2. 8 4 4. 42. 48 44 46. 46. 43 49. 61. 53. M. 
~ ii 4 4. g I 6 6. 7 7. 8. 9 9. 10. 44 45 46 47 43. 00 01. 53. o..~. 

~ 9 10 
10'1 11' 

12 12. 13. 14 15 15. 16. 46 47 43 49 00. 1>2 53. 55. 

~ 
62. 

15 16 16. 17 18 18. 19. 20 21 21. 22- 47. 48. 49. 61 1>2. M 06 

~ 
62 . 64. 

21 21. 22. 23 24 24. 25. 26 27 28 28. 49. 00. M. 53 M. 06 ~ 62 64. 67 

27 27. 28. 29 SO SO. 31. 32. SS 84 85 61 1>2 53. 1'16 06. 

~ 
60 62 64. 66. 69. 

SS SS. 34.. 85 88 87 88 88. 39. 40. 41. 63 M 55. 06. 

~ 
62 64 66. 69 72 

89 40 40. 41. 42. 48. 44. 45 46 47 48 64. 06 67 

~ 
62 64 66 68. 71. 74. 

46 46 47 43 49 00 51 52 53 M 55 06. 57'm- 62 64 66 68. 71 78. 76. 
51. 52. 63. M. 55. 06. 57. 08. .. rrr" ~. 62. 64 66 68 70. 78. 76 79 

08. -59. O. 1. 2. 3. 4. 6 7 8 9 60 61. 63 64. 66 68 70 72. 76 78 1 81. 

" 1~: ]~: 7. 8. 10 11 12 13 14. 15. 17 61. 63 64. 66 68 70 72 74. 77. SO. 84 
14. 16 17 18. 19. 21 22 

28'1
25 

63. 65 66. 68 70 72 74. 77 79. 82. 86 
19. 21 22 23. 25 26 27. 29 SO. 31. SS 65 66. 68. 70 72 74 76. 79 82 85 88. 
27. 28. SO 31. SS 84. 85. 87 88. 40. 42 67 68. 70 72 74 76 78. 81 84 87 91 

85. 87 88. 39. 41 43 44- 46 47. 49. 51 69 70. 7"J. 74 76 78 SO. SS 86 89. 93. 
44 45. 47 43. 00 li2 53. 55 li7 0910. 70. 72 74 75. 77. SO 82. 85. 88. 91. 96. 
53 M. 06 08 09. 

,. ·1'1'·1 T' 72. 74 76 77. 79. 82 84. 87. 90. 94 93 

" 1~' 1~'11;: I;. ~ 12. 14. 16. 19 21 23. 74 76 77. 79. 81. 84 86. 69. 92. 96 100. 
24 26. 29 32 84. 37. 76 77. 79. 81. SS. 86 88. 91. 96 98. 108 

24. 27 29. 82 84. 37. 40. 43. 46. 00 53. 77. 79. 81. SS. 85. 88 90. 94 97 101 106 
88 40. 43. 46. 00 53. 57. :4 t!:r ~ 79. 81. SS 85 87. 90 93 96 99. 108 107. 
M 67 •• I. 0110 It! ~. 82 42. 81 SS 85 87 89. 92 95 98 101. 106. no 

o lIt! 22 29. 40. I I SS 85 87 89 91. 94 97 100 103. 107. 112 
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JM the we of ltJnd tfUrveyrJr'. 

mblutes of time or of an hour augle indicates that its value IB ()aa.l> greater than printed.] 

STAB AND AZIIIUTH. POLARIS below THB POLB. 

W. of N. when hour an~le IB /eBB than 11' 58m. To determine the true meridian, the alii· 
E. of N. when hourang e \sgreater than 11' 58m. muth will be laid otI to the ea&t when the 

-- hour angle IB less than 11' 58m, and to the 
TIme argument, the star's hour angle (or 23' fi6m west when gre4ter than 11' 58m. 

.1 minus the star's hour angle), for the year-

Azimuths for latitude-

i ..: '" i i i i ..: i i = ..: i i i ... ... 0 0 0 0 0 0 0 0 0 0 0 

'"' '"' 80 82 Sf 86 38 fO f2 U f6 f8 60 11:1 ... .. .. ... .. .. .. .. .. .. .. 
- - - - - - - - - - - - - - - -

•• m. m. m. m. , , , , , , , , I , I 

6 84 28 20. 9. m. m. m. m. m. 83 SO 87 89 91. 94 97 100 103. 107. 112 
56 62. fS. 46 ~. 84 27 18 8 1m. m. 81. 83 SO 87 89. 92 96 98 101. 105. 109. 

1 l2. lU 7 4 U. 56. 52. fS. 44 39 84 79. 81. 83 SO 87. 90 93 96 99. 103 107 
26 23. 21 18. 16 111 1U ., 4 U. ..2Z. 78 79. 81. SS. SO. 88 90. 93. 97 100. 104. 

87. 35. 83. Sl. 29 26. 24 21. 19 16 13 76 77. 79. 81. SS. 86 88. 91. 96 98. 102 
fS. 46. "4f. 42. 40. 88. 36. 34. 32 29. 27 74: 76 77. 79. 81. 84 86. 89. 92. 96 100 
58 56. 65 53 51. 49. 47. 45. 43. 41. 39. 72. 74 76 77. 79. 82 84. 87. 90. 94 97. 

II 7. Ii 4 2. 1 59. 67. 56 54 52. 50. 71 72. 74 76 77. SO 82. SO. 88. 91. 96 
16 14. 13 11. 10 II. 7 D. 4 2- 1 69 70. 72 74 76. 78 SO. SS 86 89 92. 

24 23 21. 20 18. 17. 16 14. IS n. 10 67. 68. 70. 72 74 76 78. 81 84 67 90 
32 81 29. 28 27 25. 24. 23 21. 20. 19 65. 67 68. 70 72 74 76. 79 '81. 84. 88 
39. 38. 37 36 35 83. 32. 31 30 28. 27. 64 65 66. 68 70 72 74. 77 79. 82. SO. 
47 46 44. 43. 42. 41. 40 39 38 36. 35. 62 63. 64. 66. 68 70 72 74. 77. SO 83 

I-r!!- 63 62 50. 49. fS. 47. 46. 46. 44. 4S ..!!2;.~ 63 64. 66 68 70 72. 76 78 SO • 

e o. 09. Ii!l. 57. 56. 65.154. 53. 02. 51. 50. 58. 1i9. lit 62. 64 66 68 70. 78 7Ii. 78 
7. ... D. ... S. 2. 1. 1 0 4. ~ 

67 58 
~ 

62. 64 66 68 70. 73 76 
IS. IS 12 11 10. 9. 8. 7. 6. 50 56 57. 

~ 
62 64 66 68. 71 73. 

20 19 18. 17. 17 16 15 14. 13. 12. 11. 53. 54. 65. 57 

~ 
62 64 66 68. 71 

26 25. 24. 24. 23 22. 21. 20. 20 19 18 51. 52. 53. 65 56. ~ ~ 64 66. 68. 

82 81. S} 30 29. 28. 28 27 26. 25. 24. 49. 50. 52 53 54. 56 58 09. !*- 64 66. 
38 37. 37 36 35. 35 84 83. 32. 32 Sl 48 49 50 61 52. 54 65. 57. 

~ 64 
44 43. 43 42 41. 41 40 39. 38. 38 37. 46 47 fS 49. 50. 52 53. 65. 57. 

* 60 49 fS. 48 47. 47 46 46. 46 44 43. 44. 46. 46. 47. fS. 50 61. 53. 65 57 
65. 65 54. 54 53 62. 1i2 61. 51

1
50 49. 42. 43. 44. 46. 46. fS 49. 51 53 50 57 

10 1 O. 0 09. 09 58. 5i. 57 56. 1 56 50. 41 41. 42. 43. 44. 46 47. 49 50. 1i2. 64. 
6. 6 6. 

18. 1~' ~. ~. ~. ~. 7. !. 39 40 40. 41. 43 44 46. 47 48. 50 1i2 
12 11. 11 9 8 7 37. 38 39 40 41 42 43. 45 46. fS 49 
17. 17 16. 16 Iii. 15 14. 14 13. 13 12. 35. 86 37 38 39 40 41 42. 44 46. 47. 
23 22. 22 21. 21 20. 20 19. 19. 19 18. 84 84. 35 86 S7 38 S9 40. 42 43. 46 

28 27. 27. 27 26. 26 211. 25 25 24. 24 32 32. 83. 84 35 36 37 38. 39. 41 42. 
83. 83 32. 32 32 31. 31 30. 30 30 29. 30 31 81. 32 83 84 35 36 S7. S9 40 
38. 38 88 37. 37 36. 86. 86 35. 35 35 28. 29 29. 30. 81 32 SS 84 35. 36. 38 
43. 43. 43 42. 42. 42 41. 41. 41 40. 40 26. 27 28 28. 29 30 81 32 83 84 35. 
49 fS. 48 48 47. 47. 47 46. 46. 46 46. 25 25. 26 26. 27 28 29 30 Sl 3"l 83 

54 58. 53 53 1i2. 62. 52 1i2 iiI. iiI iiI 23 23. 24 24. 25. 26 27 27. 28. 29. Sl 
Ii\) 58. 58. 58 58 1i7. 1i7. 57 57 56. 56 21. 22 22 22. 23 24 25 25. 26. 27. 28. 

III ; ~. ~. ~. ~ ~. ~. 7 7 !. !. 19. 20 20. 21 21. 22 22. 23. 24 25 26 
8. 8. 8 7. 7 6. 18 18 18. 19 19. 20 20. :no 22 23 23. 

14 13. IS. 13. 13 13 12. 12. 12. 12 12 16 16. 16. 17 17. 18 18. 19 20 20. 21. 

19 18. 18. 18. 18 18 18 17. 17. 17. 17 14 14. Iii 16 15. 16 16. 17 17. 18 19 
24 23. 23. 23. 23 23 23 22. 22. 22. 22 12. 12. 13 13. IS. 14 14. 16 Iii. 16 16. 
28. 28. 28. 28. 28. 28 23 28 27. 27. 27. 10. 11 11 11. 11. 12 12. 12. IS lB. 14 
83. 83. 83. 83. 83 83 SS 83 83 32. 32. 9 9 9 9. 9. 10 10. 10. n 11. 12 
88. 38. 38. 38. 38 38 38 38 38 38 37. 7 7 7. 7. 8 8 8 8. 9 9 9. 

48. 4S. 48. 43. 43 43 43 43 43 48 48 Ii. 5. Ii. 5. 6 6 6 6. 6. 7 7 
48. fS. fS fS fS fS fS fS fS fS fS S. 3. 8. 4 4 4 4 4 4. 4. f. 
68 58 68 68 58 68 58 68 68 68 58 2 2 2 2 2 2 2 2 2 2. 2. 
58 58 58 58 58 58 58 58 58 58 58 0 0 0 0 0 0 0 0 0 0 0 
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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 h 58m of the culmination preceding, the star is obviously 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 h 58m of the 
culmination following, the star is obviously east of the meridian and 
the azimuth must be laid off to west. 

A very good way to tell the ,Position of Polaris as to being either 
west or east of the meridian, IS accomplished by noticing the relative 
position of Polaris and the star Mizar in the handle of the "Great 
Dipper." These stars Mizar and Polaris are diametrically opposite 
each other on a line passing almost exactly through the pole of the 
earth's axis. Obviously if Mizar is in the eastern sky, Polaris is west 
of the meridian, etc. 

The following four examples illustrate any difficulties in the use of 
the tables: 

EVENING OBSERVATIONS. 

324. Februar720, 1903, at 7h 42m.5 p. m. local mean time, I observe 
Polaris in position and mark the directIOn of the si~ht upon the ground. 
I notice that Mizar is in the eastern sky. StatIon in southern Cali
fornia, latitude 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.................. ...... ............. 19.7 3 25.1 

Time elapsed since preceding culmination................ ......... 4 17.4 
From Table VII corresponding azimuth is 81'.5. 

February 21 I layoff the meridian 1° 21'.5 to the eastoftheline of 
sight of observation. . 

325. May 9, 1903, at 8h 56m ,4 p. m., local mean time,. I observe 
Polaris in position and mark the line of sight upon the ground. I 
notice that Mizar is in the eastern sky. Station in northeastern Min
nesota, latitude 48°, longitude 90°. The nearest culmination is that 
of May 8. 

h. m. 
Time of observation May 9, 8h 56"'.4, or May 8 .......................... 32 56.4 

h. m. 
From Table V, U. C., May 1. ................................. 22 45.7 
Reduction to May 8 .................... ...................... 27.5 22 18.2 

Time elapsed since preceding culmination .............•.•••••••••• 10 38.2 
From Table VII, corresponding azimuth is 36'.5. 

May 10 I layoff the meridian 0° 36'.5 to the east of the line of 
observation of Polaris. . 

MORNING OBSERVATIONS. 

326. May 10, 1903, at 5h 13m a. m., local mean time, or May 9, 
17h 13m 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°. 

h. m. h. m. 
Time of observation.,tMaY 9................................... 17 13.0 
From Table V, U. u., May 1. ................................. 22 45.7 
Reduction to May 9.......................................... -31.4 22 14.3 

Time tQ elapse to next following culmination............. ••••••••• 5 1. 3 
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~'rom Table VII corresponding azimuth is 85!.5. 
After daylight I lay oft' the meridian 1° 25'.5 to the west of the line 

of observation. 
327. February 21, 1903, at 5h 10m a.m., local mean time, or February 

20, 17h 10m , astronomical time, 1 observe Polaris in position and 
mark the line of sight upon the ground. I notice tha.t Mizar is in 
the western sky. Station in southern California, latitude 36°, longi
tude 117°. The nearest culmina.tion is on February 21. 

h. m. h. m. h. m. 
Time of observation, February 20 ..•....•.•.•...•.. _. 1710.0 
From Table V, U. C., February 15 ..................• 3 44.8 
Reduction to February 20............. •••.•.•...•... -19.7 

3 25. 1 + 24 0 = 27 25. 1 

Time to elapse to nextfollowing culmination ..••.............•• _ ... 10 15.1 

From Table VII, corresponding azimuth is 38'.0. 
After daylight I layoff the meridian 0° 38' to the west of the lin~ 

of observation. 
OBSERVATIONS AT ELONGATION. 

328. Approximately 5h 55m later than the time of culmination 
Polaris reaches its maximum western azimuth, or western elongation. 
Eastern elongation occurs the same amount of time earlier than upper 
culmination. 

When obs~rving at elongation the time is not at argument, except 
to warn the observer of the approaching condition. In the observa
tion the motion of the star is slowly followed until the maximum azi
muth is actually observed to have been reached by the star receding. 
The line of sight of the maximum position in azimuth noticed in tlie 
observation is marked upon the ground. 

329. In Table IV is tabulated the azimuth of Polaris when at elonga
tion, for anl date from 1901 to 1911, inclusive, and for any latitude 
between 30 and 50°, inclusive. 

The following two exa~ples illustrate observations made at elonga~ 
tion: 

WESTERN ELONGATION. 

330. March 10, 190~, I wish to observe Polaris at western elongation; 
my latitude is 40°. 

h. m. 
From Table V, U. C., March 1 ......................••.•........... _.. 2 49.5 
Reduction to March 10 ............•....... _........................... -35.5 
Time to add until elongation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . .. +5 55 

Time of western elongation .....................•............... 8 9 

About 8 p. m. I commence observing the western progress of Polaris; 
when the star begins to recede, I mark the maximum posItion in azimuth 
upon the ground. From Table I V the corresponding azimuth is found 
to be 1° 34'.8. March 11, I layoff the meridIan 1 () 34'.8 to the east of 
the line of the observation. 

EASTERN ELONGATION. 

331. September 3, 1903, I wbh to observe Polaris at eastern elonga-
tion; my latitude is 48°. . 

h. m. 
From Table V, U. C., September 1 ........................ :.... ....•. 14 43.9 
Reduction to September 3.............. ............ .......... ........ - 7.9 
Time to subtract for elongation ..•..•••....•••.•.......•..•••.•....... -=-~ 

- 8 41 
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About 8h 30m 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 be 10 48'.6. September 4 I layoff the meridian 10 48'.6 to the west 
of the line of sight. 

VERIFYING RESULTS OF SOLAR 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 ha~ been entertained, making it 
necessary to instruct deputies that the adjustments of a solar compass 
are not proved correct by its own meridian; but that its meridian must 
be verified by proper Polaris observation, to render results reliable. 

333. If a solar instrument standing unmoved, both forenoon and 
~fternoon, gives an unvaryin~ result, it is usually presumed to be 
accurately set, and all its parts 10 adjustment; but the re9.uirement of a 
careful test of the solar by stellar observation, will be rIgidly adhered 
to, in order to detect possible continuous error in the solar work, which 
would vitiate an extensive survey. A solar attachment may remain 
in good adjustment while the line of collimation is very erroneous. 
To make certain that the whole instrument remains in true adjustment, 
nothing will avail short of a meridian independently derived from the 
star and proved by reversing. 

'rhese tests inserted in the field notes, according to the model in the 
specimen field note~, will be subject to verification by the final tests of 
the field examiner. 

SURVEYING BASE LINES AND STANDARD PARALLELS BY OFFSETS FROM 
STRAIGHT LINES. 

[See Plate I, fig. 6.] 

334. The corners on a Base Line or Standard Parallel could be estab
lished from chords of the latitude curve, joining successive township 
corners; from a tangent to the true latitude curve at a point 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 be measured south; in the second case, all offsets would 
be measured north; and, in both cases, the maximum offset, or greatest 
distance of the latitude curve from the reference lines, would be one
fourth of the greatest offset from a tangent six miles long, i. e., the 
offset found in table X, opposite the proper latitude, and in the column 
headed" 3 miles;" while the initial bearings of the three lines, i. e., 
the angles K, M, and L, would be equal to each other; similar rela
tions between the bearings at corresponding points, would obtain 
through a range. 

The method of establishing corners on a true latitude curve by offsets 
from a line situated between and parallel to the chord and tangent, 
which was devised to meet a demand for short offsets, will now be 
described. 

SECANT METHOD. 

[See Plate I, figs. 1, 2, and 6.] 

335. This method consists of running a connected series of straight 
lines, each six miles 10ng,2 on such courses that anyone of the lines 
will intersect the curveot the parallel of latitude in two points, sep-
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arated by an interval of four miles; and, from the lines thus estab
lished, measuring north or south, as the case may be, to attain other 
required points on the latitude curve, For the sake of brevity, said 
straight hnes will be called secants. 

TABLE VIII.-AzimuthB of the Secant, and Offsets, in jeet, to the Parallel. 
Arguments; latitude In left hand column and ~~\:~ce from starting point at top or bottom of the 

Azimuths and offsets at- Detlec· 
Latt- tion Angle 
hde. and nat. 

Oall ... i mile. 1 mile. Ii mUe •• laUes. limU ... 3mU ... tan. to 
Rad.66 ft. 

- ------------------
0 

30 89" 68'.6 89" 68'.7 89" 1iIY.0 89" 1iIY.2 89" IiIY.D 89" 69'.7 goo (E. or W.) S' 00".2 
1.93 N. 0.87 N. 0.00 0.878. 1.16 S. 1.448. 1.MS. 0.891 ••• 

31 89" 68'.4 89" 68'.6 89" 68'.9 119"69'.2 89" 1iIY.6 89" 1iIY.7 goo (E. or W.) S' f11".4 
1.01 N. 0.91 N. 0.00 0.70 S. 1.10 S. 1.00 II. 1.80 II. 0.711 ••• 

31 89" 68'.4 89" 68'.6 89" 68'.9 89" 1iIY.2 89" 1iIY.6 89" 1iIY.7 goo (E. or W.) S'IIW.O 
1.08 N. 0.94 N. flOO 0.73 S. 1.168. 1.68 8. 1.878. 0.76 I ••• 

U 89" 68'.8 89" 68'.6 811"68'.S 89" IiIY.I 89" 1iIY.4 89" 69'.7 goo (E. or W.) 8'22".6 
1.17 N. 0.97 N. 4).00 0.788. 1.80 S. 1.818. 1.78 8. 0.78In •• 

3f 89" 68'.2 89" 68'.6 89" 68'.8 89" IiIY.I 89" 1iIY.4 89" 69'.7 goo (E. or W.) 8' 30".4 
IU6N. 1.01 N. 0.00 0.79 S. 1.35 !!I. 1.898. 1.80 8. 0.81In •• 

36 89" 68'.2 89" 68'.6 89" 58'.S 89" IiIY.I 89" 69'.4 89" 69'.7 goo (E. or W.) S' 38".4 
1.33 N. 1.06 N. 0.00 0.818. 1.40 S. 1.768. 1.878. O.Sf In •• 

38 89" 68'.1 89" 68'.4 89" 68'.7 89" 1iIY.0 89" 69'.4 S90 1iIY.7 goo (E. or W.) S' 46".4 
1.41 N. 1.08 N. 0.00 0.868. 1.46 S. 1.81 S. 1.94 8. 0.87 I ••• 

37 89" 68'.0 89" 68'.S 89" 68'.6 S90 68'.9 89" IiIY.S 89" 69'.7 goo (E. or W.) S' 65".0 
1.61 N. 1.18 N. 0.00 0.88 S. 1.61 S. 1.89 S. 1.0111. 0.90 I ••• 

as 89" 68'.0 89" 68'.8 89" 68'.6 89" 68'.9 89" 1iIY.3 89" 1iIY.7 goo (E. or W.) 4' 08".6 
lUI N. 1.17 N. 0.00 0.91 S. 1.68 8. 1.968. 1.08 S. 0.931 ••• 

39 89" 67'.9 89" 58'.2 89" 58'.6 89" 68';9 89" IiIY.S 89" 1iIY.7 goo (E. or W.) 4' 12".6 
1.70 N. 1.11 N. 0.00 0.94 S. 1.81 S. :t.0I S. 1.18 S. 0.97 I ••• 

40 89" 67'.S 89" 58'.1 89" 68'.6 S90 68'.9 S90 69'.3 89" 1iIY.7 goo (E. or W.) 4' 21".6 
1.79 N. 1.16 N. 0.00 0.98 S. 1.88 S. :t.10 II. 11.14 S. 1.001 ••• 

ft 89" 67'.7 89" 68'.0 89" 58'.4 89" 68'.S 89" 1iIY.2 89" 1iIY.6 goo (E. or W.) 4' 81".2 
l.stN. 1.30 N. 0.00 1.01 S. 1.a S. 1.17 II. 1.31 S. 1.04 In •• 

41 89" 57'.7 89" 68'.0 89" 68'.4 89" 68'.S 89" 1iIY.2 8lI"69'.6 goo (E. or W.) 4' 40".S 
3.00N. 1.36 N. 0.00 1.068. 1.80 8. 1.1i S. 1;40 8. 1.081 ••• 

f3 89" 67'.6 89" 68'.0 89" 68'.4 S90 68'.S 89" 1iIY.2 S90 69'.6 goo (E. or W.) 4' 5O".S 
3.11 N. 1.40 N. 0.00 1.08 II. 1.86 S. 2.33 S. 1.48 S. 1.11 In •• 

ff 89" 67'.6 89" 67'.9 89" 58'.3 89" 68'.7 S90 69'.2 S90 69'1: goo (E. or W.) 6'01".0 
3.11 N. 1.46 N. 0.00 1.118. 1.93 !!I. lI.ft • 2.678. 1.18In •• 

fi S90 67'.4 89" 67'.S 89" 68'.S S9068'.7 S90 69'.1 S90 69'.5 goo (E. or W.) D'11".S 
3;33 N. 1.60 N. 0.00 1.18 S. 1.00 II. 11.49 II. 1.68 S. 1.10 I ••• 

48 89" 67'.3. 89" 67'.7 S90 68'.2 S90 58'.6 89" 69'.1 S90 69'.D goo (E. or W.) 6' 22".S 
3.44 N. 1.66 N. 0.00 1." S. 2.07 S. 1.69 S. 1.78 S. 1.141 ••• 

n 89" 67'.2 89" 57'.6 S90 58'.1 89" 68'.6 S90 69'.1 89" 69'.D goo (E or W.) 5' 34".2 
'.17 N. 1.81 N. 0.00 1.16 S. 11.14 S. 2.87 II. 2.88 S. 1.18 In •• 

f6 89" 67'.1 89" 67'.6 89" 68'.0 89" 58'.6 S90 69'.0 89" 69' 6 goo (E or W.) 6'46".2 
'.70 N. 1.66 N. 0.00 1.80 II. 2.228. 11.711 S. 2.98 S. 1.33 In •• 

ft 89" 67'.0 89" 67'.6 89" 58'.0 89" 68'.6 S90 69'.0 S90 69'.5 goo (E. or W.) 6' 58".6 
8.81 N. 1.72 N. 0.00 1.84 S. 2.80 S. 1.87 8. 3.08 S. 1.38Ine. 

60 S90 68'.9 89" 67'.4 S90 67'.9 S90 68'.4 89" 69'.0 89069'.6 goo (E. or W.) 6' 11".4 
3.98 N. 1.78 N. 0.00 1.89 S. 11.38 S. 2.97 S. 3.17 S. 1.43 In •• 

-----------------
II mU8I. "mile •• 6 m1l8l. fl mile •• 4mlle •• 3l ml181. 3 mile •• Detlec· 

Latt- tion Angle 
tilde. and nat. 

Azimuths and offsets at- tan. to 
Rad. 66 ft. 
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336. The direction of the first secant will be determined at its ini
tial point by observations on Polaris at elongation, and similar obser
vations will be made at intervals not exceeding 18 miles; while obser
vations by the method given on pa~e 96 et seq., 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 directly from the proximity of the secant and the par
allel of latitude, and the consequent reduced lenll1h of the maximum 
offsets; thereby limiting the cutting, which will contain both secant 
and parallel, to a single opening less than four feet in width; avoiding 
the necessity for clearing out roads for, and instrumentally laying off, 
the long offsets inseparable from the tangent method; and permitting 
the notIng of topographical features on the lines actually run, a con
venience not always attainable by the tangent method. 

337. In any given case, the secant lines will bear such relation to 
the latitude curve, that points on said secants, at one and five miles 
from either end of any secant, will be coincident with two points on 
the latitude curve four miles apart; between which points the latitude 
curve will lie south of the secants; while the curve will lie north of the 
secant lines on the first and sixth miles; therefore, each secant will run 
south of sees. 31 and 36, in every range, and throu~h all other sections 
on the north side of the base line or standard paralJel, as the case may 
be. (See Plate I, figs. 1 and 2.) 

Each secant, the azimuth and offsets thereof, and the corresponding 
part of the parallel, will be symmetrically divided by the middle merid
Ian of each range, i. e., the bearings and offsets at equal distances on 
opposite sides of the central meridian will be equal; the bearings, which 
continually change, will always be north of east (or west), on the first 
three miles, and south of east (or west), on the last three miles of each 
secant. The changes of bearing should not be understood to imply a 
change of direction of any secant with respect to its initial direction; 
the change is due to the varying inclinatIOn of the meridians to the 
straight secant, i. e., the effect of convergency of meridians. (See 
third column of Table XII, and Plate I, figs. 1 ~ 2, and 5.) 

338. Employing the data provided by Table II, the practical appli
cation of tne method herein outlined will be conducted in the field as 
follows: 

Set up the carefully adjusted transit south of the township corner at 
which the survey will begin,. and at a distance therefrom· to be inter
polated for the given latitude, from the column headed "0 miles." By 
observations on Polaris at elong-ation, determine and mark a true merid
ian, in accordance with directIons on page 94. 

Layoff the azimuth, found in the table under "0 miles" toward the 
east (or west), as the case may be, andremeasure the angie 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. 01· S. 
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The offsets being very short, their direction (perpendicular to bhe 
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 VlII.-The true bearing of the secant at 
each mile and half-mile point will be expressed by the tabular azimuth 
preceded by the initial meridional letter N., when the distance argu
ment is found at the top of the table; 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 only, and entered at the beginning of each mile recorded 
in the field notes. The direction of the offsets or distanc~s from the 
secant north or south to the base line or standard parallel, as the case 
may be, are indicated by the initial letters, N. or S. following the 
offsets. 

Emmple 1.-Standard paralJel run west, lat. 480 'N.; dist. from 
initial point of secant, 2 miles; the bearing is N. 89° 59' W., the off
set, 2.22 ft. S.; at 5l miles the bearing is S. 89° 57' W., the offset 
1.66 ft. N. In all latitudes the bearing -of the secant at 3 miles will 
be east or west, agreeing with the direction of the parallel. 

The offsets may be interpolated for minutes of latitude, by simple 
proportion, as follows: Kultiply the dffftffeTwe between the off8ets corre-
8ponding to the whole degrees of latitUde, immediatel;y p!eceding and 
jollowing the g-fven latitude, by the mi1l!Utes, ewp1'essed in decimds of a 
degree, and add the pr'odJuet to the of set C01'1'esponding to the lesser lati
tude· the 8'Itm will be the offset required. 
~mple ~.-(See Plate I, figs. 1 and 2.) Lat. 45° 34'.5; dist., 0 

miles or 6 miles; the diff. between offsets in latitudes 45° and 46°, is 
0.11 ft.; 34'.5=0°.575; 0.11 X 0.575=0.06 ft.; and, 3.33+0.06=3.39 
ft., the offset required. All offsets written in figs. 1 and 2 were thus 
computed. A similar method of interpolation may be applied to the 
data in the ril!"ht-hand column. 

Example 3.-Latitude 45° 34'.5; diff. of angles, is 0' 11"; 11 X 0.575 
=6".3; and 5' 11".8+6".3=5' 18", nearly; also, 0.04XO.575=0.02 
ins.; and, 1.20+0.02=1.22 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, by offsets from secant lines, will depend in the 
order of sequence upon careful attention to the followint points: 

1. Accurate ob8ervations on PoluJris at elongation, to determine a true 
meriaIia!n. 

~. Ol{)se ·measwrement of the aziwuth angle, to d4ine the initial direc-
. . tion of the 8ecant. 

3. Careful prolongation of the secant in a straight line. 
4. Oorrect measwrement of the deflection angle. 
341. With ordinary field instruments, usaally reading to single min

utes only, fractional parts of the" least count" are generally estimated 
by the e,Ye. Greater accuracy may be attained by making use ofa 

18791-02--8 
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linear measnre to layoff de:flection angles. Table VIII supJ.?lies the 
requisite data; "the natural tangent of the angle of de:flectIOn to a 
radius of one chai.n," inserted in the right-hand column, may be em
pl()yed as follows: 

Having taken a back sight at the 6-mile point on the secant, at 
exactly one chain in advance of the center of the instrument, place 
upon the ground in a horizontal position, and precisely at right angles 
to the line, a rule or scale divided into decimal parts of an inch; move 
the scale north or south until one of its principal lines appears coinci
dent with the vertical wire; then, with the tal.lgent 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 [roper distance apart, pasted on a thin slip of wood (such 
as a pIece 0 cigar box, 3 inches long by 1 inch wide), will make an 
accurate and very convenient and portable substitute for a rule or 
scale. Several copies may be prepared in advance to replace the orig
inal in case of loss. 

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 by another similar observation, to be made 
after revolving the azimutli circle 180°. 

Theoretically, it is immaterial whether the scale be placed above or 
below the level of the telescope, provided the horizontal distance from 
the center of the instrument is accurately one chain (66 ft.); practi
cally, the most satisfactory result will be had on level ground, suitable 
for correct measurement of the distance. 

343. The secant method, adapted to transit instruments exclusively, 
is recommended for its simplicity and accuracy, and the facility with 
which the line may be extended over rough mountainous land or 
through dense undergrowth; in deep valleys or canyons where the sun 
can not be observed in favorable positions; or anywhere during the 
continuance of adverse weather conditions and under circumstances 
when the use of solar apparatus would be, if not impossible, at least 
inconvenient and unreliable. 

344. The true bearing of a line joining any two points on a standard 
parallel will be obtained from Table IX, by taking it from the column 
headed with one-half of the distan~e between said points. Example~ 
(Plate I, fig. 2.) Required the bearing from corner of sees. 32 and 
33, R. 22 E., to corner of sees. 32 and 33 Eo, R. 21 E. The latitude is 
45° 34'.5, the distance 6 miles. Consequently, the azimuth from the 
column marked "3 miles " for the given latitude, is N. 89° 57' 20".9 W., 
the required true bearing. 

The Specimen Field Notes No.1, page 141, exhibit the form for rec
ord of tlie survey of a standard parallel through two ranges, executed 
in accordance with these instructions, and the practical method of cor

-recting the line when a small deviation from the true latitude curve 
has been detected by observations on Polaris at elongation. 

Plate I, fig.lhillustrates a theoretically correct survey of a stand
ard parallel; ex ibits the bearings along the secant and lengths of 
offsets; and the de:flection angle (at D), and place for the scale or rule 
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requirea for measftreinent of the angle; while fur. 2 illustrates the 
method described in the field notes for correcting the line when error 
has been discovered. The topography is laid down on Plate II. 

TANGENT METHOD. 

[See Plate I. FIg. 8.] 

345. This method consists in laying off from a true meridian, estab
lished by observations on Polaris at elongation, an angle of 90°, pro
ducing the direction thus determined, a distance of 6 miles, in a straIght 
line, and measuring north therefrom, at half-mile intervals, distances 
of correct length, taken from Table X (interpolated if necessary), for 
the given latitude, to attain other points on the latitude curve passing 
through the tangential or initial point. -

The azimuth or bearing of the tangent at successive mile points will 
be taken, from Table IX to the nearest whole minute only, and will be 
inserted in the field notes, no interpolation being required, except 
when test sights are taken. The true bearing between two points on 
a standard parallel will be derived from Table IX by taking it in the 
column headed with one half the distance between said points. (See 
examples in the secant method, page 113.) The offsets at intervals of 
one mile are inserted in Table X; to obtain the length of offsets at the 
half-mile points, take one-fourth of the offset corresponding to twice 
the distance of the half-mile point from the tangential point. 

This method is suitable for running standard parallels and latitudinal 
township lines in a level open country, where no intersections with 
topo~phica.l features will be required; but, in all cases the secant 
method will be found most convenient. 

The specimen field notes No.1, page 139, exhibit the form of record 
of the survey of a standard parallel through one range,. executed by 
the tangent method, which notes, considered in connection with Plate 
I, fig. 3, will fully explain the process here outlined. 

f, .. _ .... J.. -. 
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r 
TABLE IX.-AftmutM of the Tangent to the Parallel. 

The azimuth Is the smaller angle the tangent makes with the true meridian and always measured 
from the north anil towards the tangential pointe.] 

Latl· 
t.de. 

o 
30 
II 
31 

33 
34 
36 .. 
37 
38 

1 mile. 

o I " 

89 69 30.0 
89 69 28.8 
89 69 27.6 

89 69 26.2 
89 69 24.9 
89 69 23.6 

89 69 22.2 
89 69 20.8 
89 69 19.4 

39 119 69 17.9 
40 89 69 16.4 
41 89 69' 14.8 

41 89 69 13.2 
43 89;)9 11. 5 
44 89 69 09.8 

46 89 69 08.0 
48 89 69 06.2 
47. 89 69 04.S 

48 89 69 02.3 
49 89 69 00.2 
60 89 68 68.1 

I mlleB. 

o I " 

89 68 69.11 
89 68 67.6 
89 68 66.0 

89 68 62.6 
89 68 49.9 
89 68 47.2 

89 68 44.4 
89 68 41.6 
89 68 38.8 

89 68 35.8 
89 68 32.8 
89 68 29.6 

89 68 26.4 
89 68 23.1 
89 68 19.6 

89 68 16.1 
89 68 12.4 
89 68 08.6 

89 68 04.6 
89 68 00.5 
89 57 68.2 

3 allea. 

o I " 

89 68 29.9 
89 68 26.8 
89 68 22.6 

89 68 18.7 
89 68 14.8 
89 58 10.8 

89 68 08.8 
89 68 02.6 
89 57 68.2 

89 57 58.7 
89 57 49.2 
89 57 44.4 

89 67 39.6 
89 67 34.6 
89 57 29.6 

89 67 24.1 
89 67 18.6 
89 57 12.9 

89 67 08.9 
89 57 00.7 
89 56 M.8 

4 allea. 

o I " 

89 67 69.9 
89 67 66.0 
89 67 50.0 

89 57 44.9 
89 57 39.7 

. 89 67 84.4 

89 57 28.9 
89 57 23.S 
89 67 17.6 

89 67 11.6 
89 67 05.5 
89 56 69.3 

89 56 62.8 
89 56 46.2 
89 66 39.S 

89 56 32.1 
89 66 24.8 
89 56 17.1 

89 66 09.2 
89 66 00.9 
89 05 62.6 

6 mllea. 

o I " 

89 67 29.9 
89 57 23.8 
89 67 17.6 

89 67 11.2 
89 67 04.6 
89 66 68.0 

89 66 M.l 
89 66 44.1 
89 66 86.9 

89 56 29.6 
89 66 21.9 
89 66 14.1 

89 66 06.0 
89 05 57.7 
89 66 49.1 

89 66 40.2 
89 66 31.0 
89 66 21.4 

89 66 11.5 
89 05 01.2 
89 M 50.5 

8 mllea. 

o I " 

89 66 69.8 
89 66 62.6 
89 66 46.0 

89 66 37.4 
89 66 29.6 
89 66 21.6 

89 66 18.4 
89 56 M.O 
89 05 66.S 

89 66 47:6 
89 66 38.3 
89 66 28.9 

89 65 19.2 
89 66 09.2 
89 M 68.9 

89 M 48.2 
89 M S7.2 
89 M 25.7 

89 M lS.8 
89 M 01.4 
89 58 48.6 

~: l __ o_7_._/I_I_ea_~ __ 'I __ o_8_a_/l_lea __ ~ __ 'I __ o_9_~_Il_ea __ ~ __ I ___ :_O_~_I_les_,_: __ I __ o_l_l_~_I_lea_"_· __ II __ l_:_~_,_l_es_." __ 

30 89 66 29.8 
31 89 66 21.3 
31 89 66 12.6 

33 
34 
16 

38 
17 
38 

39 
40 
41 

41 
43 
44 

46 
48 
47 

48 
49 
60 

I I 

89 56 08.6 
89 66 M.5 
89 65 46.2 

89 66 35.6 
89 65 25.8 
89 65 16.7 

89 66 05.4 
89 M M.7 
89 M 48.7 

89 M 32.4 
89 M 20.8 
89 M 08.7 

89 63 66.8 
89 63 48.4 
89 63 30.0 

89 63 16.1 
89 63 01.7 
89 6'l 48.6 

89 65 ~8 89 66 ~8 89 M ~7 89 M ~7 89 68 ~7 
89 66 50.0 89 66 18.8 89 M 47.6 89 M 16.8 89 58 46.1 
89 05 40.0 89 66 07.6 89 M 35.1 89 M 02.6 89 63 30.1 

89 65 29.9 89 M 66.1 89 M 22.3 89 63 48.6 89 63 14.8 
89 05 19.4 89 M 44.4 89 M 09.3 89 63 84.2 89 62 69.1 
89 66 08.8 89 M 32.3 89 63 66.9 89 63 19.6 89 62 48.1 

89 M K8 89 M ~O 89 63 &S 89 63 ~6 89 62 26.7 
89 M 46.6 89 M 07.4 89 63 28.2 89 62 49.1 89 62 09.9 
89 M 35.1 89 63 M.6 89 63 13.9 89 62 83.2 89 61 &,Z.6 

89 M 23.8 89 63 ~2 89 62 ~1 89 62 no 89 M K9 
89 M 11.1 89 63 27.5 89 62 48.8 89 62 00.2 89 51 16.6 
89 63 68.5 89 63 18.4 89 62 28.2 89 61 48.0 89 50 67.8 

89 63 46.6 89 62 68.8 89 52 12.0 89 61 25.2 89 50 38.4 
89 63 32.3 89 52 48.8 89 51 bO.4 89 51 06.9 89 50 18.6 
89 63 18.6 89 62 28.4 89 61 38.2 89 50 48.0 89 49 67.8 

89 63 04. 8 89 62 12. 8 89 D1 20. 4 89 50 28.4 89 49 86. 4 
89 62 49.6 89 61 65.7 89 61 01.9 89 50 08.1 89 49 14.8 
89 52 84.8 89 M 38.6 89 50 42.9 89 49 47.2 89 48 61.4 

89 52 18.4 89 61 20.7 89 50 23.0 89 49 25.8 89 48 27.6 
89 62 01. 9 89 51 02. 1 89 50 02. 4 89 49 02. 6 89 48 02.8 
89 M 44.7 89 50 &8 89 ~ ~9 89 48 ~O 89 ~ ~1 

• I • \., 
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TAlILB X.-O./fw, in Chains, jfWTI. Tangent w Parallel. 

Latl· 1alle. II mllell. 8 mllea. f allell. 6 _lIe11. e _l1e11. tade. 

0 Chaim. Chaim. Chatm. Chaim. Chaw. Chain •• 
10 0.006 0.028 0.068 0.09 0.14 0.21 
81 0.006 0.024 O.OM 0.10 0.15 0.22 
I. 0.006 O. (21) 0.057 0.10 0.16 0.28 

88 0.007 0.026 O. 0IiD 0.10 0.16 0.24 
8f 0.007 0.027 0.061 0.11 0.17 0.25 
86 0.007 0.028 0.06f 0.11 0.18 0.25 

" 0.007 0.029 0.066 0.12 0.18 0.26 
87 0.006 0.081 0.068 

, 
0.12 0.19 0.27 

18 0.006 0.002 0.071 0.13 0.20 0.28 

II 0.006 0.083 0.074 0.13 0.20 0.29 
fO 0.006 O.OM 0.076 0.13 0.2l 0.30 
U 0.009 0.036 0.079 0.14 0.22 0.32 

n 0.009 0.036 0.032 0.14 0.28 0.83 .. 0.009 0.038 0.085 0.15 0.24 0.34 .. 0.010 0.039 0.038 0.16 0.24 0.35 

" 0.010 0.040 0.091 0.16 0.25 0.36 
fa 0.010 I· 0.00 0.094 0.17 0.26 ·0.37 
f7 0.011 O. M4 0.097 0.17 0.27 0.39 

fa 0.011 

I 
0.046 0.101 

I 
0.18 0.28 0.40 

f. 0.0l2 0.046 0.10{ 0.19 0.29 0.42 
60 0.0l2 O.CKS 0.108 0.19 0.30 0.48 

WU·I 7 mllell. 8 mllell. 9 mllell. 10 ml1e11. I 11 mllell. I l11mllea. 
~ I 

0 CfItBm. aaatm. Chaim. Chaim. I Chaina. Chaina. 
10 0.29 0.37 0.47 0.58 I 0.71 0.34 
II 0.30 0.39 0.49 0.60 0.74 0.88 
8. 0.81 0.40 0.51 0.63 0.76 0.91 

88 0.32 0.42 0.58 0.65 0.79 0.95 
M 0.83 0.48 0.55 0.68 0.82 0.98 
86 0.35 0.46 0.57 0.70 0.86 1.02 

" 0.36 0.47 0.59 0.73 0.89 1.06 
87 0.37 0.48 0.61 0.70 0.91 1.10 
88 0.88 0.50 0.64 0.78 0.95 1.14 

at 0.40 0.52 0.66 0.81 0.99 1.18 
fO 0.41 0.04 0.68 0.84 1.02 1.22 
U 0.48 0.1i6 0.70 0.37 l.08 1.26 

f. 0.44 0.58 0.73 0.90 1.09 l.81 .. 0.46 0.60 0.75 0.93 1.14 1.35 .. 0.46 0.62 0.79 0.97 l.18 1.40 

" 0.f9 0.64 0.81 l.oo 1.22 1.40 
fa 0.51 0.66 0.84 1.0{ 1.26 1.50 
U 0.58 0.68 0.37 l.07 1.31 1.56 

f8 0.55 0.71 0.91 1.l2 1.35 1.61 
f. 0.57 0.74 0.93 l.16 1.40 1.67 
60 0.59 0.77 0.97 1.20 1.46 1.78 
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SURVEY OF TOWNSHIP EXTERIORS BY THE SEOANT OR TANGENT 
METHODS.' 

346. When township lines are surveyed by either of these methods, 
three lines should be taken into account, as follows: 

First: The directing or reference line, which will be the secant or 
tal!gent, as the case may be. 

Second: The line of temporary corners set by proper oifs£"ts; which 
will be the random line. 

Third: The true line or random line corrected for the falling in the 
usual manner, upon which the corners WI'1 be established. 

By setting the temporary corners, including, as a matter of course, 
that of the objective township corner, all complications incidental to 
the combined falling and offset from the secant or tangent, will be 
E;liminated. 

347. The following table, showing the departure or fl!l.11ing at 80 
<lhains distance, for any number of minutes up to 60, can also be used 
in finding the minutes of correction of 80 random course corresponding 
to the number of links of faDing. 

For distances less than one mile the links of falling must be pro
portionately increased; for example if the falling at 70 chains is 28 
links, the correction of the course will be 14 minutes for 32 links. 

For township exteriors and other long lines, the number of links of 
falling must be divided by the number of miles to bring the calcula
tion to the basis of the table. 

TABLE XI.-Oorrection of Randums-LinkB and Minute8 of Are, showing 'departure in 
running 80.00 eM. at any course from 1 to 60 minute8 (or difference in latitude for 90° 
minUB angle.) 

Angle. Depart-
Angle. I D~~~ Angle. Depart- Angle.j D~ ure. ure. 
------

Minutes. LinkB. Minutes. LinkB. Minutes. Links. Minutes. LinkB. 
1 2t 16 87t Sl 72i 46 lOOt 
2 4t Ii S9t S2 741 47 1091 
8 ·7 18 42 SS 77 48 112 
4 9t 19 44t S4 79t 49 114t 
6 111 20 46f S6 811 60 116t 

6 14 21 49 86 84 61 119 
7 16t 22 6lt 37 86t 62 121t 
8 1st 23 =' S8 88f 63 12Sf 
9 21 24 3D 91 64 126 

10 23t 26 58t 40 93t 66 128t 

11 26t 26 ~ 41 :' 66 1801 
12 28 27 42 67 ISS 
18 SOt 28 56t 4S lOOt 58 lS6t 
14 S21 29 67t 44 lOOt 69 1371 
16 S6 SO 70 46 106 60 140 

348. Table XI will be used to determine the return from the ran
dom course, by the following rules, the meridians being regarded as 
parallel: 

If the random line is run east or west, subtract the falling [in min
utes of arc] from 90°, reverse the departure letter of the random, and 
name the meridional letter N. or S., like the falling. 

When the random course is nearly east and west, take the sum of 
the random course and falling nn minutes of arc], if they are of the 
same name-that is, both north or both south-but their difference 
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when of different names; in either case chan~ing the meridional and 
departure letters of the random line. [This IS easily remembered by 
bearin~ in mind the initial letters of Sum and Same, and Difference 
and DIfferent]. 

In any case when the sum exceeds 90°, the return course is found 
by subtracting said sum from 180°, and retaining the meridional let
ter of the random course unchanged. If the sum is exactly 90°, the 
return course is evidently west [ or east] to the startin~ point. 

349. On meridional section lines. If the random lme intersects at 
the objective corner, the return course will be the random course 
reversed. When the random falls east or west of the objective corner, 
reverse its bearing; then take the sum of the reversed random bear
ing and the falling [in minutes of arc], if they are of the same name
thl:l.t is, both east or both west-but their difference when of different 
names· in either case making the departure letter, E. or W., agree 
with that of the greater value. Should the difference come out zero, 
the return course will be south. 

350. For traverse or tabular statement of boundaries of a township', 
as required in field notes, (see pages 68 and 155) the above table WIll 
a.lso 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 practica.l1y the difference of latitude 
will be equal to the length of the line. 

To determine the difference of latitude between the ends of latitu
dinal township boundaries, subtract the bearing from 90°, and with 
the remainder as as an argument for the table, take out the difference 
of latitude from the column headed" Departure"; the departure will 
be equal to the length of the line. (See Boundaries, etc., page 155.) 

CONVERGENCY OF MERIDIANS. 

351. In preparing special instructions for proposed new surveys, as 
well as the tabular statements of exteriors, tlie amount of convergency 
is to be determined from the annexed table. 
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TABLE XII.-Gonvergency Of Meridiam rix milu lrmg and ail: milBl apart, and other 
relevant data, to latitude 700 north. 

Convergency. Difference of long!· Difference of latitude 

La&- tude per range. for-
itude. On the 1 mile in 1 Tp. in 

parallel. Angle. In arc. In time. arc. arc. 
--------------

0 LinkB. , 
" 

, 
" &ctmdI. 

30 41.9 3 0 6 0.36 24.02 

I 31 43.6 8 7 6 4.02 24.27 
32 46.4 315 6 7.93 24.03 IY.m 6'.225 
33 47.2 323 612.00 24.80 . 
34 49.1 330 616.31 26.09 

35 50.9 338 62n.95 26.40 

I 36 62.7 346 626.60 26.71 
37 54.7 355 6 30.69 26.04 IY.870 6'.~. 
38 56.8 4 4 6 35.81 26.39 ! 
119 58.8 413 6 41.34 26.76 

40 60.9 "22 647.13 27.14 

I 41 63.1 431 603.22 27.55 
42 65.4 441 669.62 27.97 IY.869 5'.217 
43 67.7 451 7 6.27 26.42 
44 70.1 5 1 713.44 26.90 

46 72.6 512 72n.93 29.39 

I 46 75.2 523 728.81 29.92 
47 77.8 534 737.10 30.47 IY.869 5'.212 

·48 80.6 Ii 46 746.79 SI. 0Ii 
49 83.5 Ii 69 755.12 81.67 

IiO 86.4 612 8 4.83 32.32 

I iiI 89.6 626 II 15.17 88.01 
62 92.8 639 826.18 33.74 IY.868 5'.'JJ11 
03 96.2 654 837.75 34.flQ 
54 99.8 7 9 8 1iO.07 35.34 

55 108.5 726 9 8.18 36.22 

I -56 107.5 742 9 17.12 87.14 
57 111.6 8 0 981;97 38.13 IY.867 5'.2n2 
58 116.0 819 947.83 39.19 
69 00.6 838 10 4.78 40.82 

60 126.5 859 1022.94 41.52 

I· 61 130.8 • 922 1042.42 42.83 
62 136.3 946 11 8.38 44.22 IY.868 5'.198 
63 142.2 1011 1126.97 46.73 
64 148.6 1038 111iO.37 47.86 

65 155.0 11 8 '12 16.32 49.12 

I 66 162.8 1139 1246.55 51.04 
67 170.7 1218 IS 16.88 03.12 IY.868 5'.196 
68 179.3 1251 13 51.15 55.41 
69 188.7 1381 14 28.77 57.92 

70 199.1 1415 1510.26 60.68 IY.868 5'.193 . 
352. The s~ond column of Table XII contains the convergency of 

two meridians six miles long and six miles apart, measured on a par
allel of latitude. 

When the parallel of latitude passing through the south end of such 
meridians, and forming the south boundary of the township of which 
the meridians form the meridional boundaries, is coincident with a 
tabular latitude given in the first column, the required convergency will 
be obtained directly from the second column (Plate V, fig. 5); while 
for other than the tabular latitudes, it will be obtained by simple pro
portion (fig. 6). 

The third column contains the angle of convergency. (abc, figs. 5 
and 6.) 

353. For the purpose of computing convergency within the bound~ 
aries of a regular township, said boundaries may be regarded as 
straight lines and the township a plane figure, generally a trapezoid; 
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tbe convergency of any rectangular part thereof, bounded by merid
ional and latitudinal section lines, win be determined, as follows: 

Multiply the convergency for the township, detennined as above 
directea, 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; 
the resulting product will be the convergency required. (See Plate 
V, fig. 5.) 

354. To obtain the convergency of the meridional boundaries of any 
tract bounded by section lines, or other lines of legal subdivision, 
within a township, proceed as follows: Divide the tract into the least 
possible number of rectangular parts and compute tbe convergency 
for each tract; then, take the sum of the convergencies thus deter
mined. (See example, Plate V, fig. 7.) 

The convergency of two meridians of equal length, in tbe same 
latitude, is proportional to their dIStance apart; e. g., the convergenc, 
of two mendians 6 miles long, separated by 5 ranges, latitude 38°, 18 

56.8 lks 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 tbe land surveyor; the proportion 
is this: 

The cOBines of the latitudes are to each other as the lengths of the 
intercepted parallels. 

The following example illustrates the use of this rule: 
The distance between the Principal Meridian and first range line 

west, in latitude 42° 39' 07", is 6 miles; what is the convergency of the 
two range lines at the Base Line, tbe meridional distance being 24 
mi1es~ 

cos 42° 39' 07": cos 43°: :480.00 chs: 477.31 chs., which proportion 
may be worked with natural cosines, or more expeditiously bv loga-
rithms, as follows: • 

a. c. log cos 420 39' 07H O. 133427 
log cos 430 9. 864127 
log 480. 00 2. 681241 

log 477.30 2.678795 

The difference...... •.••••• .•. ... 2. 70 chs: .is the convergency required. 

The convergency division of Table Xl having been sufficiently 
explained, application of the rem~ining columns may be inferred from 
their titles. 

OFFSETS AND TRIANGULATIONS. 

356. Offsets from and to standard parallels, guide meridians, town
ship or section lines, will alwaYR be run north, soutb, 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, 
and on Plate III. 

357. In obtaining distances by triangulation, right-angled triangles 
are to be used when practicable, and they should have the angle oppo
site the re9uired side not greater than 45°, using a base longer than the 
required dIstance. 'If circumsta.nces compel the use of a triangle having 
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a vertex or angle opposite to the base less than 30°, the field notes must 
fully explain the reason, and' all readings of the angles should be 
repeated. In no case must the angle opposite the ·base be less than 15°. 

A small marginal diagram should be drawn in the original field notes 
and in the tablets written in the field~ showing the approximate direc
tion of lines, and the essentials of the process, with the location of the 
obstacle to direct measurement. This has been the practice of many 
of the early surveyors. . . 

358. The angles of oblique-angled triangles should in no case be 
greater than 120° or less than 30°. All the angles of a triangle will be 
measured when the angular points are accessible. It will avoid several • 
sources of possible error to taRe the readings of the courses to the two 
ends of the base from the opposite angle, both at a single setting of the 
instrument. This may reanily be done by leaving the base properly 
:flagged for observation; or by having the base laid oft on the objective 
side of the.obstacle, and angles taken both before and after crossing. 

Computation of particular cases in the field notes, inserted here, as 
examples. See page 163. 

log tan 40° 55' 9. 9379 
log 20.00 O. 3010 

log 17.34 0.2389 

a. c. log Bin 48° 15' 
log sin 64° 47' 

log 15.00 

0.1272 
9.9565 
1.1761 

log 18. 19 1. 2598 

359. By traverse table. (See page 179.) From the south end of 
the base, let fall a perpendicular to the required distance, dividing it 
into two parts, thus forming two right-angled triangles; call the per
pendicul8.r a meridian; and, from the base as a course (N. 30° 30' E., 
36.00 chs.), determine the corresponding dift. lat. and departure, the 
latter being the length of the east part of the required distance; then, 
with the latitude just determined and bearing to :flag, find the corre
sponding departure or west part of the required distance. The work 
may be arranged as follows: 

Designation. Bearing. 
Differ· 

Distance. ence of 
latitude. 

Departure. 

Base •••...•••.•..•.••••..••..•••••.••••.••.••.•• N.8O"3O' E.. 36.00 31.02 18.27 (E. part). 

Perpendicular •.•••••••.•••••••••••••••••••••••• North •.•••. 31.02 .•...••..• 
From S.end of base to ftag •••••••••••••••••••••• N.S7° 30' W. (1)0 {sg:~ ~:b:} (W.part). 

(1)0 --31.02"1"'23.80 (W.part). 

o These distances are not required. The departures wlll be found with the arguments "bearing" 
and "diff. lat." 

Then, 18.27+23.80=42.07 cbs., the required distance. 
Same example by logarithms: 

a. c. log sin 52° 31' 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 recommended by some, 
of determming the meridian by a single observation of the sun some 
hours before or after noon, with a plain transit provided with a 
vertical circle. This has been erroneously thought a substitute for 
Polaris observations, of sufficient accuracy for the requirements of 
public-land surveys. But while theoretieally a good method, it is 
found somewhat unreliable in practice, owing to the imperfect gradu
a.tions or erroneous readings of alti.tude, the length and intricacy of 
the process, and the numerous chances for error. Hence no examples 
of its use are inserted in the specimen field notes, and neither deputies 
nor examiners are permitted to omit the direct ubservation 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 findin~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 be used. 

The declination for successive periods through the day is computed 
from th~ 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 6t a. m., Greenwich noon, to 5 p. m. = lot hI'S. X 42" (the hourly 
difference) = 441"= 7' 21" the total decrease already found by separate 
su btractions. 

362. 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 liours. 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 liourly item of south 
aeclination. 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 c!>mes 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 beinf correct for solar and hour-angle 
uses), and desiring to set it to loca mean time: 

If the ephemeris for the day shows "equation of time to be added 
to apparent time" (ca.lled "sun slow" in almanacs), then at the mo-
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ment of the sun's transit set the minute hand as many minutes after 12 
as the table shows to be added, and the watch will be properly adjusted 
to local mean tinie. 
If the equation figures are subtractive (H sun fast"), set the minute 

hand so much before the 12. 

LOCAL VERSUS STANDARD TIME. 

365. If the deputy keeps his time-piece adjusted to standard time, 
he must use great care lest it lead him into error, by erroneous ideas 
of his lon~itude east or west of the meridian that is central to that 
standard-tIme division of the country. All the uncertainties of calcu
lating, and of adding or subtracting minutes to determine probable 
local time, are obviated by resetting the watch as above shown, or by 
keeping another watch thus adjusted, which would be of value in case 
vf accident to the former in a remote region. 

TABLE Xm.-LENGTHS OF DEGREES OF LATITUDE. 

366. This table enables the surveyor to ascertain the difference of 
latitude corresponding to any distance of northing or southing ex
pressed in chams, and also to perform the reverse operation. The 
following rules and examples will illustrate their use: 

1. Given the latitudes of any two places on the same meridian, to 
find the distance between them. 

RULE.-Find from Table Xln the length of a degree of the merid
ian at each latitude, and take half their sum for the mean lenfltih of a 
degree. Then say, as 60 minutes is to the difference of la.tituo.e, so is 
the mean lenfltih of a degree to the distance required. 

The latituae of the north boundary of Wyoming is 45° N., and that 
of the 1st Standard Parallel South, Montana, 45° 26' 4".08; what is 
the meridional distance between them ~ 

chains. chains. 
As 60' : 26' 4".08 :: 5524.02 : 2400, the distance required. 

2. Given the distance between any two places on the same meridian, 
and the latitude of one of them, to find the difference of latitude. 

RULE.-Findfl'om Table XIII the len~h of a degree of the meridian 
in the siven latitude, anti also in that dIffering from it, by the merid
ional dIstance, converted into arc at the rate of 52 seconds per mile, and 
take half their sum for the mean length of a degree. Then say, as the 
mean length of a degree is to the meridional distance, so is 60 minutes 
to the difference of latitude required. 

The latitude of the north boundary of Wyoming)s 45° N.; what is 
the latitude of the 1st Standard Parallel South, Montana, the merid-
ional distance being 30 miles ~ . 

chains. chains. 
As 5524.02 : 2400 :: 60' : 26' 4".08, the difference of latitude required. 

. 367. Table XIV, showing precise length of a degree of 10nJitude 
for every degree and minute between 28° and 49° of latitude, gwen in 
chains and links, will often be found useful in connection with the 
public-land surveys and other geographical computations. 
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t7 
is 
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at 
til 
84 
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88 
87 
88 
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TABLE XIII.-Length oj a Degree oj Latitude Computed to Jl"mtt.!.a. 

Chaim. 
5509.15 

09.16 
09.17 
09.19 
09.20 

09.21 
09.23 
09.24 
09.25 
09.27 

09.28 
09.30 
09.31 
09.32 
09.34 

09.35 
09.36 
09.38 
09.39 
09.41 

09.42 
09.43 
09.45 
09.46 
09.47 

09.49 
09.50 
09.61 
09.53 
09.54 

09.66 
09.67 
09.68 
09.60 
09.61 

09.63 
09.64 
09.65 
09.67 
09.68 

09.69 
09.71 
09.72 
09.74 
09.76 

09.76 
09.78 
09.79 
09.80 
09.82 

09.83 
09.65 
09.86 
09.87 
09.89 

09.90 
09.92 
09.93 
09.94 
09.96 

Chaim. 
5509.97 

09.99 
10.00 
10.01 
10.03 

10.04 
10.06 
10.07 
10.08 
10.10 

10.11 
10.13 
10.14 
10.16 
10.17 

10.18 
10.19 
10.21 
10.22 
10.24 

10.25 
10.28 
10.28 
10.29 
10.31 

10.32 
10.33 
10.35 
10.36 
10.38 

10.39 
10.41 
10.42 
10.44 
10.45 

10.46 
10.~ 
10.49 
10.50 
10.62 

10.53 
10.66 
10.56 
10.67 
10.69 

10.60 
10.62 
10.63 
10.65 
10.66 

10.67 
10.69 
10.70 
10.72 
10.73 

10.74 
10.76 
10.';7 
10.79 
10.80 

ChaiTUl. 
6610.82 

10.83 
10.84 
10.86 
10.87 

10.89 
10.90 
10.91 
10.93 
10.94 

10.96 
10.97 
10.99 
11.00 
11.01 

11.08 
11.04 
11.06 
11.07 
11.09 

11.10 
11.11 
11.13 
11.14 
11.16 

11.17 
11.19 
11.20 
11.21 
11.23 

11.24 
11.26 
11.27 
11.29 
11.30 

11.31 
11.33 
11.34 
11.36 
11.37 

11.39 
11.40 
11.42 
11.43 
11.44 

11.46 
11.47 
11.49 
11.50 
11.52 

11.53 
11.54 
11.66 
11.57 
11.69 

11.60 
11.62 
11.63 
11.65 
11.66 

Chaim. 
6611.67 

11.69 
'11.70 
11. Tl 
11.78 

11.76 
11.76 
11.78 
11.79 
11.81 

11.82 
11.83 
11.85 
11.86 
11.88 

11.69 
11.91 
11.92 
11.94 
11.95 

11.96 
11.98 
11.99 
12.01 
12.02 

12.04 
12.05 
12.07 
12.08 
12.10 

12.11 
12.12 
12.14 
12.16 
12.17 

12.18 
12.20 
12.21 
12.22 
12.24 

12.26 
12.27' 
12.29 
12.30 
12.31 

12.33 
12.34 
12.86 
12.37 
12.39 

12.40 
12.42 
12.43 
12.45 
12.46 

12.46 
12.49 
12.61 
12.52 
12.53 

Chaim. 
6612.56 

12.66 
12.58 
12.69 
12.61 

12. 62 1 12.64 
12.65 
12.67 
12.68 

12.70 
12.71 
12.73 
12.74 
12.76 

12.77 
12.79 
12.80 
12.81 
12.83 

12.84 
12.86 
12.87 
12.89 
12.90 

12.92 
12.93 
12.95 
12.96 
12.98 

12.99 
13.01 
13.02 
18.04 
13.05 

13.07 
13.08 
13.10 
13.11 
18.18 

13.14 
18.16 
13.17 
13.18 
13.20 

13.21 
13.23 
13.24 
13.26 
13.27 

13.29 
13.30 
13.32 
13.33 
13.35 

13.36 
13.38 
13.39 
13.41 
13.42 

Chaim. 
6618.44 

18.45 
18.47 
18.43 
13.50 

13.51 
18.53 
18.54 
13.66 
18.57 

13.69 
13.60 
13.62 
18.63 
13.G5 

18.66 
13.88 
13.69 
13.71 
13.72 

18.74 
18.75 
18.77 
13.78 
13.80 

Ill. 81 
13.88 
18.84 
13.86 
13.87 

13.89 
13.90 
13.9'l 
18.93 
13.95 

13.96 
13.98 
13.99 
14.01 
14.02 

14.04 
14.05 
14.07 
14.08 
14.10 

14.11 
14.13 
14.14 
14.16 
14.17 

14.19 
14.20 
14.22 
14.23 
14.25 

14.26 
14.28 
14.29 
14.31 
14.32 

Chain8. 
5614.34 

14.35 
14.37 
14.38 
14.40 

14.42 
14.43 
14.45 
14.46 
14.48 

14.49 
14.51 
14.62 
14.54 
14.66 ' 

14.57 i 
14.68 
14.60 
14.61 
14.63 

14.64 
14.66 
14.67 
14.69 
14.70 

14.72 
14.73 
14.75 
14.76 
14.78 

14.79 
14.81 
14.82 
14.84 
14.86 

14.87 
14.89 
14.90 
14.92 
14.93 

14.95 
14.96 
14.98 
14.99 
15.01 

16.02 
15.04 
15.05 
15.07 
15.08 

15.10 
15.11 
15.13 
15.15 
16.16 

16.18 
15.19 
16.21 
15.22 
15.24 

Chainll. 
6615.25 

15.27 
15.28 
15.30 
15.31 

16.33 
15.34 
16.36 
15.38 
16.39 

16.41 
15.42 
16.44 
15.45 
15.47 

16.48 
15.50 
15.61 
15.53 
15.54 

16.66 
16.57 
16.69 
1661 
15.62 

15.64 
16.65 
16.67 
16.68 
16.70 

15.71 
15.73 
16.74 
15.76 
15.77 

16.79 
16.81 
15.82 
16.84 
15.85 

15.87 
16.88 
15.90 
16.91 
15.93 

15.94 
15.96 
15.98 
15.99 
16.01 

16.O'l 
16.04 
16.05 
16.07 
16.08 

16.10 
16.11 
16.13 
16.16 
16.16 

Chainl!. 
5616.18 

16.19 
16.21 
16.22 
16.24 

16.25 
16.27 
16.28 
16.30 
16.82 

16.33 
16.36 
16.38 
16.38 
16.39 

16.41 
16.42 
16.44 
16.46 
16.47 

16.49 
16.50 
16.62 
16.53 
16.66 

16.66 
16.68 
16.60 
16.61 
16.63 

16.64 
16.66 
16.67 
16.69 
16.70 

16.72 
16.74 
16.75 
16.77 
16.78 

16.80 
16.81 
16.83 
16.84 
16.86 

16.88 
16.89 
16.91 
16.92 
16.94 

16.95 
16.97 
16.98 
17.00 
17.02 

17.03 
17.00 
17.06 
17.08 
17.09 

Chaim. 
6617.11 

17.13 
17.14 
17.16 
17.17 

17.19 
17.20 
17.22 
17.28 
17.25 

o 
1 
I 
8 
4 

6 
8 
7 
8 
9 

17.27 10 
17.28 11 
17.30 11 
17.31 18 
17.38 14 

17.34 16 
17.36 18 
17.38 17 
17.39 18 
17.41 19 

17.42 20 
17.44 !l 
17.45 II 
17.47 118 
17.49 114 

17.50 16 
17.62 118 
17.53 17 
17.66 18 
17.66 til 

17.68 80 
17.60 81 
17.61 81 
17.63 88 
17.64 84 

17.66 86 
17.67 88 
17.69 17 
17.71 88 
17.72 89 

17.74 40 
17.71i 41 
17.77 411 
17.78 48 
17.80 44 

17.82 46 
17.83 48 
17.85 47 
17.86 48 
17.88 49 

17.89 60 
17.91 it 
17.93 611 
17.94 68 
~7.116 64 

17.97 56 
17.99 68 
18.00 57 
18.02 58 
18.04 59 

80 1S509.97 6610.82 6611.67 6612.66 6618.44 6614.34 5616.25 6616.18 5617.11 5618.00 80 
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TABLE XIII.-Length of a Degree of Latitude-Concluded. 

~ 
811" 40" flo fll" f8° ffO f6° f8° f7° f8° 3 j 

- -------------------------------, Chaim. Chaim. Chaim. Chaim. Chaim. Chaim. Chaim. Chaim. Chaim. Chaim. , 
0 6618.05 6619.00 6619.96 6620.92 6621.88 6622.86 6623.81 6624.78 6626.76 6626.72 0 
1 18.07 19.02 19.97 20.98 21.90 22.86 23.88 24.80 26.77 26.73 1 
I 18.08 19.03 19.99 20.96 21.91 22.88 23.86 24.82 26.78 26.75 I 
8 18.10 19.05 20.00 20.96 21.93 22.89 23.86 24.88 26.80 .26.76 8 
f 18.11 19.06 20.02 20.98 21.94 22.91 23.88 24.86 26.82 26.78 f 

6 18.13 19.08 20.04 21.00 21.96 22.93 23.90 24.86 26.88 26.80 6 
8 18.15 19.10 20.05 21.01 21.98 22.94 23.91 24.88 26.86 26.81 8 
7 18.16 19.11 20.07· 21.03 21.99 22.96 23.93 24.90 26.86 26.88 7 
8 18.18 19.13 20.08 21.04 22.01 22.98 23.94 24.91 26.88 26.84 8 • 
II 18.19 19.14 20.10 i 21.06 22.02 22.99 23.96 24.93 25.90 26.86 II 

10 18.21 19.16 20.12 21.08 22.04 23.01 23.98 24.94 26.91 26.88 10 . 
11 18.22 19.18 20.13 21.09 22.06 23.02 23.99 24.98 26.93 26.89 11 
11 18. :!4 19.19 20.16 21.11 22.07 23.04 24.01 24.98 26.94 26.91 11 
18 18.26 19.21 20.16 21.12 22.09 23.06 24.02 24.99 25.96 26.92 18 
ff 18.27 19.22 20.18 21.14 22.11 23.07 24.04 26.01 26.98 26.94 ff 

16 18.29 19.24 20.20 21.16 22.12 23.09 24.06 25.03 26.99 26.96 16 
18 18.80 19.25 20.21 21.17 22.14 23.10 24.07 26.04 26.01 26.97 18 
17 . 18.32 19.27 20.23 21.19 22.15 23.12 24.09 26.06 26.02 26.99 17 
18 18.34 19.29 20.24 21.20 22.17 23.14 24.11 26.07 26.04 27.00 18 
111 18.36 19.80 20.26 21.22 22.19 23.16 24.12 25.09 26.06 27.02 111 

10 18.37 19.32 20.23 21.24 22.20 23.17 24.14 26.11 26.07 27.04 10 
11 18.88 19.33 20.29 21.26 22.22 23.19 24.16 26.12 26.09 27.05 11 
II 18.40 19.36 20.31 21.27 22.23 23.20 24.17 25.14 26.10 27.07 II 
18 18.41 19.37 20.32 21.29 22.26 23.22 24.19 25.15 26.12 27.09 18 
If 18.43 19.88 20.34 21.80 22.27 23.23 24.20 25.17 26.14 27.10 If 

16 18.45 19.40 20.36 21.32 22.28 23.26 24.22 25.19 26.15 27.12 16 
18 18.46 19.41 20.37 21.33 22.80 23.27 24.23 26.20 26.17 27.13 98 
17 18.48 19.43

1 
20.89 21.36 22.31 23.28 24.26 26.22 26.19 27.16 17 

18 18.49 19.45 20.40 21.36 22.33 23.80 24.27 25.23 26.20 27.17 18 
1\1 18.61 19.46 20.42 21.88 22.36 23.31 24.28 26.26 26.22 27.18 1\1 

80 18.63 19.48 20.« 21.40 22.36 23.33 24.80 26.27 26.23 27.20 80 
81 18.04 19.49 20.45 21.41 22.88 23.36 24.32 26.28 26.26 27.21 81 
81 18.66 19.61 20.47 21.43 22.40 23.36 24.33 26.80 26.27 27.23 81 
88 18.67 19.63 20.48 21.45 22.41 23.88 24.36 26.32 26.28 27.26 88 
8f 18.69 19.04 20.60 21.46 22.43 23.40 24.36 26.33 26.80 27.26 8f 

86 18.80 19.66 20.62 21.48 22.« 23.41 24.88 26.36 26.31 27.28 86 
88 18.62 19.57 20.63 21.49 22.46 23.43 24.40 26.36. 26.33 27.29 86 
87 18.64 19.69 . 20.66 21.61 22.48 23.« 24.41 26.88 26.36 27.81 87 
88 18.66 19.60 20.66 21.63 22.49 23.46 24.43 26.40 26.36 27.33 88 
811 18.67 19.62 20.58 21.04 22.51 23.48 24.« 26.41 26.88 27.34 811 

fO 18.68 19.64 20.60 21.66 22.62 23.f9 24.46 26.43 26.39 27.36 fO . 
·n 18.70 19.66 20.61 21.67 22.04 23.61 24.48 26.« 26.41 27.37 U 

18.72 19.67 20.63 21.69 22.66 23.62 24.49 26.46 26.43 27.89 fl 

" 18.73 19.68 20.64 21.61 22.57 23.04 24.61 26.48 26.« 27.41 fa « 18.76 19.70 20.66 21.62 22.69 23.66 24.62 26.49 26.48 27.42 ff 

t6 18.76 19.72 20.68 21.64 22.60 23.67 24.04 26.61 26.47 27.« to .. 18.78 19.73 20.69 21.66 22.62 23.69 24.66 26.62 26.49 27.45 .. 
f7 18.19 ·19.76 20.71 21.67 22.64 23.60 24.57 26.04 26.51 27.47 f7 
f8 18.81 19.76 20.72 21.69 22.66 23.62 24.69 26.66 26.1:2 27.49 t8 
til 18.88 111.78 20.74 21.70 22.67 23.64 24.61 26.57 26.04 27.60 til 

50 18.84 19.80 20.76 21.72 22.69 23.66 24.62 26.69 26.66 27.62 50 
61 18.86 19.81 20.77 21.74 22.70 23.67 24.64 25.61 26.67 27.68 61 
Ot 18.87 19.88 20.19 21.75 22.72 23.69 24.66 26.62 26.69 27.66 it 
68 18.89 19.84 20.80 21.77 22.73 23.70 24.67 26.64 26.60 27.57 68 
Of 18.91 19.86 20.82 21.78 22.75 23.72 24.69 26.66 26.62 27.58 Of 

66 18.92 19.88 20.84 21.80 22.77 23.73 24.70 26.67 26.64 27.60 16 
68 18.94 19.89 20.66 21.82 22.78 23.75 24.72 25.69 26.66 27.61 68 
67 18.96 19.91 20.87 21.88 22.80 23.77 24.73 26.70 26.67 27.63 67 
68 18.97 19.92 20.88 21.86 22.81 23.78 24.76 26.72 26.68 27.66 68 
it 18.98 19.94 20.90 21.86 22.88 23.80 24.77 26.73 26.70 27.66 '9 
60 6619.00 6619.96 6620.92 6621.88 6622.86 6623.81 6624.78 6626.75 6628.72 6627.68 60 
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TABLE XIV.-Length of a Degree of Longitude. 

3 19" BOO 81° 31" no 34° 36° 311° 37° 38° ~ 
- ------_0_---------------------- -, 

ChIli'llll. Chai'llll. Chai'llll. Chai'llll. Chai'llll. Chai'llll. Chai'llll. Chai'llll. Chai'llll. Chai'llll. , 
0 4843.17 47116.82 4747.01 4696.70 4645.06 4091. 96 41i37.40 4481.06 4424.211 436ii.68 0 
1 42.40 96.02 46.19 116.90 44.19 91.06 86. liS 80.61 I 28.33 64.69 1 
II 41.62 94.22 40.86 116.06 43.82 90.16 SO. 61 79.67 22.86 68.70 2 a 40.64 93.42 44. liS 94.20 42.44 89.26 84.69 78.73 21.40 62.72 3 
4 40.06 -92.61 43.71 93. SO 41.1i7 88.37 33.77 77.78 20.43 61.73 4 

6 39.28 91.81 42.88 92.50 40.69 87.47 82.64 76.64 19.46 60.74 6 
II 38.50 91.01 42.0Ii 91.6/i 39.82 86.07 31.92 75.89 18.49 69.75 8 
7 37.72 90.20 41.22 90.80 88.94 85.67 31.00 74.95 17. liS 58.76 7 
8 38.94 89.40 40.39 89.94 88.06 64.77 30.08 74.00 16.06 '67.77 8 
9 86.16 1!8.69 39.06 89.09 37.19 68.87 29.15 73.0Ii 15.69 56.77 • 

10 SO. 88 87.79 38.73 88.24 86.31 82.97 28.28 72.11 14.62 55.78 10 
11 84.60 86.93 37.90 87.88 SO. 43 82.07 27.30 71.16 13.6/i 04.79 11 
lI! 38.82 86.18 37.07 86. liS 84.M 81.17 26.38 70.21 12.68 liS. 80 11 
13 33.04 85.37 86.24 85.67 33.68 80.26 25.46 69.26 11.71 52.81 13 
14 82.26 64.56 SO. 41 64.82 82.80 79.86 24. liS 68.82 10.74 51.81 14 

16 31.47 83.76 84.58 83.96 31.92 78.46 28.60 67.37 09.77 50.82 16 
18 80.69 82.116 83.76 83.11 81.04 77.06 22.68 66.42 08.80 49.83 111 
17 211.91 82.14 82.92 82.25 80.16 76.6/i 21.75 6/i.47 07.82 48.83 17 
18 211.12 81.83 82.08 81.40 29.28 70.75 20.83 64.02 06.85 47.64 18 
1. 28.84 80.52 81.25 80.64 28.40 74.85 19.90 63.57 0Ii.88 46.64 19 

so 27.66 79.71 80.42 79.68 27.52 73.94 18.97 62.62 04.91 40.85 10 
1!1 26.77 73.90 21/.58 73.82 26.64 73.04 18.04 61.67 08.93 44.85 11 
III 25.98 78.09 28.75 77.97 25.75 72.13 17.11 60.72 02.96 43.85 III 
13 25.20 77.28 27.92 77.11 24.87 71.28 16.19 69.77 01.98 42.86 113 
!l4 24.41 76.47 27.08 76.25 28.99 70.82 15.26 58.81 01.01 41.86 24 

116 28.62 75.66 26.25 70.39 28.11 69.41 14.33 57.86 4400.04 40.86 III 
!III 22.83 74.85 25.41 74. liS 22.22 68. IiI 13.40 06.91 4399.06 39.87 18 
117 22.05 74.04 24.57 73.67 21.84 67.60 12.47 55.96 98.08 38.87 117 
1!8 21.26 73.22 28.74 72.81 20.40 66.69 11.04 55.00 97.11 37.87 118 
It 20.47 72.41 22.90 71.116 19.57 6/i.78 10.61 64. 0Ii i 96.13 86.87 It 

I 

30 19.68 71.60 22.06 071.09 18.69 64.88 , 09.67 liS. 09 96.16 SO. 87 30 
31 18.89 70.78 21.22 70.22 17.80 63.97 ; OS. 74 52.14 94.18 84.87 31 
32 18.10 89.97 20.39 69.86 16.91 63.06 07.81 51.19 93.20 33.87 32 
33 17.31 69.16 19.66 68.50 16.03 62.15 06.88 50.28 92.22 82.87 33 
34 16.52 68.84 18.71 67.64 15.14 61.24 0Ii.94 49.27 91.25 31.87 34 

36 15.73 87. liS 17.87 66.77 14.26 60.33 0Ii.01 48.82 90.27 30.87 36 
18 14.94 66.71 17.03 6/i.91 13.37 69.42 04.08 47.86 89.211 29.87 38 
37 14.15 6/i.89 16.19 6/i.0Ii 12.48 58.51 03.14 46.41 88.31 28.87 87 
18 13. SO 6/i.08 15. SO 64.18 11.69 57.60 02.21 40.40 87.33 'n.87 38 
39 12.56 64.26 14.51 68.82 10.70 06.68 01.28 44.49 86. SO 26.87 89 

40 11.77 63.44 13.6t 62.40 09.81 55.77 4IiOO.84 43. liS 85.37 25.86 40 
41 10.98 62.02 12.82 61.69 08.93 64.86 4499.40 42.57 84.39 24.86 41 
41 10.18 61.81 11.98 60.72 08.04 liS. 116 98.47 41.62 83.41 28.86 411 
43 09.39 60.99 11.14 69.85 07.11; liS. 03 97. liS 40.66 82.42 22.85 411 
44 08.69 60.17 10.80 58.99 06.26 52.12 96.69 39.70 81.44 21.85 44 

46 07.80 69. SO 09.40 58.12 0Ii.86 51.21 96.66 38.74 80.46 20.85 46 
43 07.00 58. liS 08.61 07.25 04.47 50.29 94.72 37.78 79.48 19.64 48 
47 06.21 07.71 07.76 06.38 08.58 49.38 93.78 86.82 78.49 18.64 47 
48 05.41 06.89 06.92 55. iiI 02.69 48.46 92.84 SO. 86 77.51 17.83 48 
49 04.61 56.07 06.07 M.6/i 01.80 47.55 91.91 84.89 76. liS 16.82 49 

60 03.82 66.25 0Ii.28 liS. 78 00.90 46.63 90.97 33.93 75.04 15.82 50 
61 03.02 64.43 04.38 52.91 4600.01 40.71 90.08 82.97 74.58 14.81 61 
61 02.22 liS. 60 03.64 52.04 4099.12 44.80 89.09 82.01 73.57 13.80 62 
63 01.42 52.711 02.69 IiI. 17 98.22 43.88 88.10 31.04 72.69 12.80 63 
64 .4800.82 01.96 01.64 50.30 97.33 42.96 87.21 30.08 71.60 11.79 64 

66 4799.82 01.18 01.00 49.42 96.44 42.04 86.27 211.12 70.62 10.78 66 
68 99.02 50.31 4700. Iii 48.55 95.64 41.13 85.82 28.10 69.63 09.77 68 
117 98.22 49.49 4699.80 47.68 94.64 40.21 64.38 27.19 68.64 08.76 117 
68 97.42 48.66 98.40 46.81 93.75 39.29 83.44 26.22 67.66 07.75 68 
69 96.62 47.64 97.60 40.94 92.85 38.37 82.50 25.26 66.67 06.74 69 

110 4796.82 4747.01 4696.71i 4645.06 4691.96 4liS7.40 443l.58 4424.29 436/i.68 4805.73 110 

f 
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TABLE XIV.-Length of a Degree of LongUude-Guncluded. 

.4 
811" 400 U O 41l" 480 440 ~I~ 480 

.4 
j 470 j 
- ------------------ -------, 

Chaim. Chaim. Chai1l8. Chai1l8. Chai1l8. Chai1l8. Chaim. Chai1l8. Chai1l8. Chai1l8. 
, 

0 4305.73 4244.47 4181.91 4118.06 4052.96 3986.62 3919.05 3850.28 3780.33 3709.22 0 
1 04.72 43.44 80.85 16.99 61.87 85.50 17.91 49.12 79.15 08.03 1 
It 03.71 42.41 79.80 15.9l 50.77 84.38 16.78 47.97 77.98 06.83 II 
8 02.70 41.37 78.75 14.84 49.67 83.27 16.64 46.81 76.80 05.63 8 
4 01.69 40.84 77.69 13.76 43.58 82.15 14.50 45.65 76.63 04.44 4 

Ii 4300.68 39.81 76.64 12.69 47.43 81.03 18.36 44.50 74.45 03.24 Ii 
6 4299.67 38.27 76.58 11.61 46.38 79.91 12.28 43.34 73.27 O'l.05 6 
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 13.47 09.46 44.19 77.68 09.95 41.02 70.92 3699.65 8 
9 96.63 35.17 72.41 08.38 43.09 76.66 08.81 39.86 69.74 98.46 9 

10 95.61 3t.13 71.36 
07.30 I 41.99 76.44 07.67 38.70 68.66 97.26 10 

11 94.60 83.10 70.30 06.2'2 40.89 74.<12 06.53 37.64 67.38 96.06 11 
111 93.69 32.06 69.24 05.14 39.79 13.20 05.39 36.38 66.20 94.86 12 
18 92.67 31.02 68.18 04.07 38.69 72.08 04.25 85.22 65.02 93.66 II 
If 91.66 29.99 67.12 02.99 37.69 70.96 03.11 34.06 63.84 92.46 14 

Iii 90.64 28.95 66.07 01.9l 36.49 69.84 01.97 I 32.90 62.66 91.26 16 
16 89.52 27.91 65.01 4100.83 35.39 6~. 72 3900.33 31.74 61.43 90.06 16 
17 88.61 26.87 63.95 4099.75 34.29 67.69 3899.69 30.58 60.30 88.86 17 
18 87.49 25.84 62.89 98.67 33.19 66.47 98.64 29.42 69.12 87.66 18 
19 86.48 24.80 61.83 97.58 32.09 65.85 97.40 28.26 57.94 86.46 19 

to 85.46 23.76 60.77 96.50 30.98 64.23 96.26 27.09 66.76 85.26 110 
111 84.44 22.72 69.71 96.42 29.88 63.11 95.12 25.93 55.57 84.06 111 
III 83.42 21.68 58.65 94.34 28.78 61.98 93.97 24.77 54.39 1111.86 III 
18 82.40 20.64 67.58 93.26 27.67 60.86 92.83 23.60 53.21 81.66 118 
If 81.39 19.60 66.62 92.17 26.57 69.13 91.68 22.44 62.02 80.46 14 

iii 80.37 18.66 55.46 91.09 25.47 58.61 90.64 21.28 50.84 79.25 26 
H 79.85 17.52 64.40 90.01 24.36 67.49 . 89.40 2O.n 49.66 78.05 16 
Ii 78.33 16.43 63.44 88.92 23.26 66.36 88.25 18.95 43.47 76.85 17 
18 77.31 16.43 52.27 87.84 22.15 55.24 87.11 17.78 47.29 76.64 18 
19 76.29 14.39 61.21 86.76 21.05 64.11 85.96 16.62 46.10 74.44 19 

80 76.27 13.85 50.14 85.67 19.94 52.98 84.81 16.45 44.92 13.?4 80 
81 74.24 12.31 49. 08 1 84.58 18.84 51.86 83.67. 14.29 43.73 72.03 31 
8ll 13.22 11.26 48.02 I 83.50 17.13 50.13 82.62 13.12 42.55 70.83 8t 
81 72.20 10.22 46.95 82.41 16.62 49.60 81.37 11.96 41.30 69.62 sa 
If 71.18 09.18 45.89 I 81.33 15.52 48.48 80.23 10.79 40.18 68.42 Sf 

86 70.16 08.13 
44. 32 1 

80.24 14.41 47.85 79.08 09.62 38.99 67.21 86 
86 69.13 07.09 43.76 79.1:1 13.30 46.22 77.93 08.45 37.80 66.01 86 
87 68.11 06.04 42.69 78.07 12.19 45.09 76.78 07.28 36.62 84.80 17 
18 67.09 05.00 41.62 76.98 11.09 43.96 76.63 06.11 35.43 63.59

1
88 

3D 66.06 03.96 40.55 75.89 09.98 42.63 74.48 04.95 34.24 62.39 88 

fO 65.04 02.90 39.49 74.llO 06.87 41.71 13.34 03.78 33.05 61.18 fO 
U 64.01 01.86 ~.42 13.71 07.76 40.58 72.19 02.61 31.86 59.97 U 
4ll 62.99 4200.81 7.35 72.62 06.65 39.45 71.04 01.44 30.67 58.76 fI 
41 111.96 4199.76 36.28 71.63 05.64 38.32 69.89 3800.27 29.48 67.66 48 
44 60.93 96.72 85.21 70.44 04.43 37.18 68.74 3799.10 28.30 66.35 44 .. 59.91 97.67 34.14 69.35 03.32 ' 36.05 67.58 97.93 27.11 55.14 46 
46 58.88 96.62 83.08 68.26 02.21 I 34.92 66.43 96.76 25.92 63.93 46 
n 67.85 95.67 32.01 67.17 4001.10 33.79 65.28 95.59 24.13 52.72 47 
48 66.83 94.62 30.93 66.08 3999.98 82.66 64.13 94.41 23.53 1>1.61 48 
49 65.80 93.47 29.86 64.99 98.87 . 31.63 ~.98 93.24 22.34 50.00 49 

60 64.77 92.42 28.79 63.90 97.76 80.39 61.82 92.07 21.16 49.09 liD 
iiI 53.74 91.37 27.72 62.81 96.65 ! 29.26 60.67 90.90 19.96 47.88 iiI 
iii 52.71 90.32 .26.65 61.71 95.53 28.13 59.52 89.7'2 18.77 46.67 iii 
1i8 61.68 89.27 25.58 60.62 94.42 26.99 58.36 88.55 17.58 45.46 Ii8 
64 50.66 83.22 24.51 69.53 93.31 16.86 67.21 87.38 16.38 44.25 1i4 

66 49.63 87.17 23.43 58.43 92.19 24.73 66.06 86.20 15.19 43.03 66 
66 48.59 86.12 22.36 67.34 91.08 23.59 64.90 85.03 14.00 41.82 lie 
67 47.66 85.07 21.29 66.25 89.96 22.46 63.76 83.86 12.80 40.61 67 
68 46.53 84.02 20.21 56.15 88.85 21.32 62.59 82.68 11.61 39.40 68 
69 46.50 82.96 19.14 64.06 87.73

1 

20.19 51.44 8Ui1 10.41 38.18 69 

10 4244.47 4l8l.91 ill8.06 4052.96 3986. 62 3919. 05 3850.28 3780.33 3709.22 3636.97 60 
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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 be insp,ected 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 ~od of the service may demand. 

369. For several years past, it has been required that 10 per cent of 
all lines run by a deputy 10 each township, must be carefully retraced. 
A full report of an courses, distances, topography, and descriptions 
of corner monuments and accessories, upon lines examined, must be 
returned under oath to the Commissioner, for comparison with the re
turns of the deputy. The examiner's returns must show an distances 
across lands that are mountainous, heavily timbered, or covered with 
dense undergrowth. 

370. If the examiner finds erroneous or negligent work which in his 
opinion deserves correction or rejection, he has been instructed to con
tinue his work by extending the retracement to 20 or 30 per cent of 
the lines, in order to make his evidence conclusive. 

371. Examiners are re9.uired to observe the rules of the Ma.nual 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 possible 
mistake on their part. They are required, whenever practicable, to 
make a closed survey around one or several sections, which should 
close by traverse witliin limits; also to extend the examination into re
mote and difficult parts, as well as those easily accessible. Whatever 
future regulations may be adopted will seek the same purpose of pre-
venting error, negligence or fraud. . 

18791-02--9 
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Ranges Nos. 21, 22, 2~, and 24 East 
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IN THill 
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.~S SURVEYIilD BY 
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UNDER HIS CONTRACT No. 97, 

DATED JULY 10, 1890. 

Survey commenced August ~~, 1890. 
Survey completed August ~9, 1890. 
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[Second page.] 

NAMES AND DUTIES OF ASSISTANTS. 

PETER LoNG ••••••..•••.•.•..•••• Chainman. 
JOHN SHORT ••••....•.••..••••••• Chainman. 
ELI MARKER ••••.......••.•.••••• Chainman. 
WILLIAM TALLy •..•.....••.•.•••• Chainman. 
LEWIS LINK ••••••....••...•.•••• Chainman. 
HENRY CLAy ••••••••..•.....••••• Moundman. 
WILLIAM SToNE ••••...•••...••••• Moundman. 
GEORGE SHARP ••••••.•••••....•• Axman. 
ADAM DULL •••••••••.••.•••.•••• Axman. 
JAMES BANNER ••.•••••.•••••••••• Flagman. 

INDEX. 
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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 instruetions given us, in the survey of 
the Third Standard Parallel North, through Ranges Nos. 21, 22,23, and 24 East, of the 
Principal Base and Meridian, in the State of Montana. 

PETER LONG, Chainman. 
-JOHN SHORT, Chainman. 
ELI MARKER, Chainman. 
WILLIAM TALLY, Chainman. 

Subscribed and sworn to before me this second day of August, 1890. 
[SEAL.] WILLIAM MARTIN, 

Notary Public. 

We, Henry Clay and William Stone, do solemnly swear that we will well and 
truly perform the duties of moundmen, in the establishment of corners, according 
to the instructions given U!l, to the best of our skill and ability, in the survey of the 
Third Standard Parallel North, through Ranges Nos. 21, 22, 23, and 24 East, of the 
Principal Base and Meridian, in the State of Montana. 

HENRY CLAY, Moundman. 
WILLIAM STONE, Moundman. 

Subscribed and sworn to before me this second day of August, 1890. 
[SEAL.] WILLIAM MARTIN, 

Notary Public. 

We, George Sharp and Adam Dull, do solemnly swear that we will well and truly 
perform the duties of ax men, in the establishment of corners and other duties, 
accordinf to instructions given wand- to the best of our skill and ability, in the 
survey 0 the Third Standard Parallel North, through Ranges Nos. 21, 22, 23, and 24 
East, of the Principal Base and Meridian, in th~ State of Montana. 

GEORGE SHARP, Ax-man. 
ADAM DULL, Axman. 

Subscribed and sworn to before me this second day of August, 1890. 
[SEAL.] WILLIAM MARTIN, 

Notary Public. 

I, James Banner, do solemnly swear that I will well and truly perform the duties 
of flagman, according to instructions given me, to the best of my skill and ability, 
in the survey of the Third Standard Parallel North, through Ranges Nos. 21, 22, 23, 
and 24 East, of the Principal Base and Meridian, in the State of Montana . 

. JAMES BANNER, Flagman. 

Subscribed and sworn to before me this second day of August, 1890. 
[SEAL.] WILLIAM M_~RTIN, 

Notary Public. 

I, Lewis Link, do solemnly swear that I will well and faithfully execute the duties 
of chainman; that I will level the chain upon even and uneven ground, and plumb 
the tally pins, either by sticking or dropping the same; that I will report the true 
distances to all notable objects, and the true length of all lines that I assist in meas
urin~, to the best of my skill and ability, and in accordance with instructions given 
me, In the survey of the Third Standard Parallel North, through Ranges Nos. 23 and 
24 East, of the Principal Base and Meridian, in the State of Montana. 

LEWIS LINK, Chainman. 

Subscribed and sworn to before me this twenty-seyenth day of August, 1890. 
[SE.t.L.] RICHARD ROODS, 

U. S. Deputy SurveyO'l'. 
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134 INSTRUOTlONS FOR SURVEY OF PUBLIO :bANDS. 

Third 8ta~rd Parallel NiYrth, through Range ~1 .Ea8t. 

Chains. 

28.10 

40.00 

54.10 
71. 55 

80.00 

NOTE.-To avoid needleaa repetition of routine topography and descrip
tions of corners it is deemed expedient in' this edition to abridge the sped
men field notes by omitting much of the matter previously given. Hence 
many portions are condensed to a mere outline, asterisks and the phra.se 
"etc." being used to represent mi88ing data. But deputies and surveyors 
r.:neral will not consider that this allows similar omi88ions or the use of 
'etc." in any field notes of surveys prepared for official use. 
SurveycommencedAIl~st22, 1890, and executed with a W. &L. E. Gurley 

light mountain tranSit, No. -j the horizontal limb having two double 
verniers placed opposite to each other and reading to 30" of arc. 

The instrument was examined, tested on the true meridian at Helena, 
found correct, and was approved by the surveyor general for Montana, 
A~st 1,1890. . 

I begin at the standard corner of townships 13 north, ranges 20 .and 21 
east, which is a sandstone1 8X7X5 ins. above ground, firmly set, and 
marked and witnessed as <1escribed by the surveyor w-neral. 

At a point 3.39 ft. a south of said standard corner, in latitude 45° 34'.5 N., 
longitude 107° 54' W., bat 9h 19.7m p. m. by my watch, which is 2 
minutes fast of local mean time, I observe Polaris at eastern elongation, 
in accordance with instructions 0 in the Manual, and mark tlie line 
thus d@termined, by a tack driven in a wooden peg set in the ground, 
five chains north of my station. August 22, 1890. 

August 23, 1890: At 6 a. m., I layoff the azimuth of Polaris, 1° 49'.6, to 
the west, and mark the true meridian thus determined, by cutting a 
mark on a stone firmly set in the ground, west of the point ,established 
last night; the magnetic bearing of said true meridian is N. 18° J3' W., 
which gives the magnetic declination, 18° 13' east. 

At this station (i. e., the point 3.39 ft. S. of the standard cor.), I turn off 
from the meridian, an angled of 89° 57' 20".9 toward the east, and run 

N. 89° 57' E. on the secant, S. of sec. 31. 
Over genUx rolling prairie. 
Indian trati, bears N. 28° E. and S. 28° W. 
Difference between measurements oJ 4O.00chs., by two sets of chainmen, 

is 4 lks.; position of middle point 
By 1st set, 40.02 chs. 
Bv 2nd set, 39.98 chs.; the mean of which is 

N. 1.53 ft. from the secant, 
Seta limestone, 2OX8X5ins., 15 ins. in the ground, for standard l sec. cor., 

marked S Ot on N. face; dig pits 18X18X12 ins., E. and W. of stone, 
3 ft. dist.; and raise a,mound of earth, 31 ft. base, Ii ft. high, N. of cor. 

Samuel Somer's house bears N. 65° E. 
Leave prairie, enter Somer's field, bears N. and S. 
Leave field, enter prairie, bears N. and S.; field extends N. to Somer's 

house, and S. about 15 chs. 
Difference between measurements· of 80.00 chs. by two sets of chainmen, 

is 6 lks.; position of middle point 
By 1st set, 79.97 chs. 
By 2nd set, 80.03 chs.; the mean of which is 

Set a limestone, 24X9X6 ins., 18 ins. in the ground, for standard cor. of 
secS. 31 and 32, r marked S C on N., with 5 grooves on E. and 1 groove 
on W. facej dig pits 24X18X12 ins., cro88wise on each line, E. and 
W., 3 ft., and N. of stone, 7 ft. dist.; and raise a mound of earth, 4 ft. 
base, 2 ft. high, N. of cor. 

Samuel Somer's house bears N. 38° W. 
Land, gently rolling prairie. 
Soil, sandy loam; 1st rate. 
No timber. 

-Interpolated by simple proportion, for the given latitude. from the second column of Table VIII. 
b The latitude and longitude will be given by the surveyorgeneral,ln his special written In8truction~ . 
• See directions for making the observation, page -. 
4 This an!!,le is Interpolated by simple proportion, for the lfiven latitude, from the column headed 

.. 3 miles" III Table IX. But herealter the exact angle required will be changed to the nearest angle 
that can be set 011 or read on the Instrument used. 

eThe measurements are counted from the beginning of the mile; 40.00 chs. are measured from the 
l&11t 1 sec. cor.; see .. Base Line," sec. 121. 

r At this point, the secant Intersects the standard parallel. See Plate I, figs. 1 and 2. 
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INSTRUOTIONS FOR SURVEY OF PUBLIO LANDS. 135 

Third Standard Parallel North, th'l'O'U{/h Ratnge ~1 East. 

Chains. 
40.00 

SO. 00 

N. 89° 58' E. on the secant, through sec. 32. 
S. 1.19 ft. from the secant, 
Set a granite stone, etc. 
S. 2.04 ft. from the secant, 
Set a granite stone, 2OX8X4 ins., 15 ins. in the ground, for standard cor. 

of sees. 3'! and 33, marked S C on N., with 4 grooves on E. and 2 
grooves on W. face; and raise a mound of stone, 2 ft. base, 11 ft. high, 
N. of cor. Pits impracticable. 

NOTB.-I erect a signal at this comer for a test sight from one of the high 
points visible to the east. 

August 22, 1890. 

NOTE. -The sky was overcast during the entire night. Polaris not visible. 

August 23, 1890. 

I N. 89° 59' E. on the secant, through sec. 33. 
40. 00 S. 2.55 ft. from secant, 

I Set a granite stone, etc. 
SO. 00 S. 2.72 ft. from the secant, 

Set a granite stone, etc. 

20.68 

26.50 

40.00 
SO. 00 

40.00 

SO. 00 

40.00 

SO. 00 

East, on the secant, through sec. 34. 
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 the secant line, on east 

bank; then measure a base, N. 6.20 chs., to a point from which the 
:flag bears S. 43° 10' E.; which gives for the distance, tan. 43° 100Xbase, 
or 0.938X6.20 chs.=5.82 cbs. 

'To left bank of Black River, course SW. Banks, 12 ft. high; rapid cur-
rent over stony bottom; clear water, about 5 ft. deep: 

S. 2.64 ft. b from the secant, 
Set a granite stone, 17X9X7 ins., 12 ins. in the ground, for meander cor. 
. on S. bdy. sec 34, marked, etc. . 
S. 2.55 ft. from the secant set standard l sec. cor., etc. 
S. 2.04 ft. from the secant, 
Set a granite stone, 21X8X5 ins., 16 ins. in the ground, for standard cor. 

of sees. 34 and 35, marked, etc. 
August 23, 1890. 

NOTE.-COntinuous rain since afternoon of August 23; observations on 
Polaris not possible. 
August 25t.,1890, 7 a. m. 
S. 89° 59' ,I!;. on the secant, through sec. 35. 
S.1.19 ft. from'the secant, 
Set a granite stone, 15x8x5 ins., 10 ins. in the ground, etc. 
*Set a limestone, 2OX8X6 ins., 15 ins. in the ground, for standard cor. 

of, etc. 

S. 89° 58' E. on the secant, S. of sec. 36. 
N. 1.53 ft. from the secant, 
Set a limestone, 16X7XS ins., 11 ins. in the ground, for standard l sec. 

cor., etc. 
N. 3.39 ft. from the secant, 
Set a granite stone, 2OX7X6 ins., 15 ins. in the ground, for standard 

cor., etc. 
August 25, 1890 . 

• Tbese distances may be found by taking tbe mean of tbe offsets at tbe preceding sec., and follow
ing ! aec. cor, 

• Tbe secant intersects tbe standard parallel 1 mile from end of secant, and at the point for tbe cor
ner of BeCII. 85 and 86. See Plate I, 1Ig8. 1 and 2. 
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136 INSTRUOTIONS FOR SURVEY OF PUBLIO LANDS. 

Third Standard Parallel N()If'th, through Range ~ East. 

Chains. 

36.10 

40.00 

At the last J?Oint determined on the secant, which is 6 miles from the I 
starting pomt and 3.39 ft. south of the comer of Tps. 13 N., Rs. 21 and 
22 E., I deflect an angle" of 5' to the north and run 

N. 89° 57' E., on the secant, S. of sec. 31. 
Up steep ascent, over stony ground sloping west. 
To edge of mesa, 60 ft. above Tp. cor., bears N. and'S. 
Difference between measurements of 40.00 chs., by two sets of chainmen, 

is 14 lks.; position of middle point 
By 1st set, 40.07 chs. . 
By 2nd set, 39.93 chs.; the mean of which is 

N. 1.53 ft. from the secant; the point for standard! sec. cor. falls on rock 
in place, 6 X 3 X 2 ft. above ground, on which 

Cut a cross (X) at the comer point, for standard! sec. cor., marked S C 
i, on N. sid.e of cross; and raise a mound of stone, 2 ft. base, Ii ft. high, 
N. of cor. Pits impracticable. " 

August 26, 1890: At this standard i sec. cor., I observe Polaris at 5h 9"' 
a. m., by my watch, which is 2m 47' fast of local mean time, and mark 
the direction thus determined by a tack driven in a picket firmly set, 
5 chains north of the cor. 

Astron. time by watch, Aug. 25 .................... .. 
Watch fast .......................................... . 

Astron. 1. m. t. of obs. Aug. 25 .................... . 
h. m. 

U. C. Polaris, August 15 ................... 15 40.1 
Red. to Aug. 25........................... 39.2 

U. C. Polaris, Aug. 25 ..................... 15 0.9 

Hour angle of Polaris and time a~ment ..••..•.... 

h. m. 
17 9.0 

2.8 

17 6.2 

15 0.9 
-----1 

2 5.;~ 

== 
Azimuth of Polaris, at oba ................. __ ........ 0° 57'.5 W. 

(NOTE.-TJie meridian could be defined by laying off the azimuth to the 
east, but this is unnecessa.ry; the bearing of the signal will be found as 
follows:) 

I measure the angle between the direction thus determined, and the sig' 
nal established at the standard cor. of sees. 32 and 33, as follows: 

o I 1/ 

1. 88 59 45 
2. 890030 
3. 890030 

Mean, 89 00 15 
Add the azimuth ••••••••. 057 3OW. 

The observed bearing is N. 89 57 45.0 W. 
The true bearing b 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 errors of observation, 1 continue the secant as marked on the 
ground. 

Over level mesa. 
SO.OO °Seta sandstone, 15X7X6}ns., 10 ins. in the ground, for standard cor., etc. 

-Interpolated by simple proportion from rlgbt.band column of Table VIII, page 111 See direc· 
tions foJlowing tbe table. 

bInterpolated by Simple proportion from Table IX, for tbe given latitude, and for 2t miles (1. e.) 
fo." one-balf of tbe distance to &ignal. 

• A.t tbis pomt, the secant IDtersecls the standard, see Plate I, figs. 1 and 2. 
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Claims. 
40.00 

80.00 

40.00 

80.00 

INSTBUOTIONd FOB SURVEY OF PUBLIC LANDS. 137 

Third Standard Parallel North, through Range ~~ East. 

N. 89° 58' E. on the secant, through sec. 32. 
S. 1.19 ft. from the secant, falls on a boulder, 8X6X3 ft. above ground, 

on which 
I cut a cross (X) at the exact corner point, for standard 1 sec. cor., marked 

S C 1 on N. side of cross; and raise a mound of stone, 2 ft. base, I! ft. 
high, N. of cor. Pits impracticable. 

S. 2.04 ft. from the secant, ' 
Set agranite stone, 15 X 8 X 6 ins., 10 ins. in the ground, for standard cor., etc. 

August 26, 1890. 

At the corner last desCribed (i. e.) the standard cor. of secs. 32 and 33, I 
observe Polaris at eastern elongation, August 26, at 9 h 5m p. m. by my 
watch, which is 3 minutes fast of local mean time; and mark the direc
tion thus determined by a tack driven in a wooden peg set firmly in 
the ground, five chains north of my station. 

August 27, 1890: At 6 a.m., lIar off the azimuth of Polaris, 1° 50' to 
the west; and mark the meridlan thus determined by a cross on a 
stone firmly set in the ground, west of the point marked last night. 
I measure the angle between the true meridian and the signal erected 
at the standard cor. of sees. 32 and 33, Tp. 13 N .• R. 21 E., as follows: 

o I " . 

1. 895700 
2. 895630 
3. 895700 

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"is the 

deviation of the standard paralIel 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. 

I will correct the line east of this corner and return to the true latitude 
curve, at the corner ofTps. 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 thea~le itself will be 0' 47"; 
which added to the deviation of the secant, 0' 31", determined by obser
vation, gives I' 181' for the total deflection of the secant to make the 
curve of the paralIel attain the Tp. cor.· 

The new reference line th us determined, will be called the correction secant. 
The bearings of said" correction secant" at suecessive mile points, will 
be those of Table VIII, corrected by the total deflection (1'18"); while I 
the offsets will· remain unchanged. The corrected bearings wlll be as 
follows: 

At comer of sees. 32 & 33; secs. 33 & 34; secs. 34 & 35; secs. 35 & 36. 
Corrected bearings: N. 89° 58' E.; N. 89° 59' E.; East; S. 89° 59' E. 

N. 89° 58' E. on the secant, through sec. 33. 
S. 2.55 ft. from the secant, 
Set a granite stone, 15X8X8 ins., 10 ins. in the ground, for standard 1 

sec. cor., marked, etc. 
S. 2.72 ft. from the secant, . 
Set a granite stone, 21X8X4 ins., 16 ins., in the ground, for standard 

cor. of secs. 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 limit of deviation (1'), is exceeded. . 
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138 . INSTRUOTIONS FOR SURVEY OF PUBLIO LANDS. 

Third Standard Pamllel N01'tlt, througlt Range 1!1! E0.8t. 

Chains. N. 89° 59' E., on the secant, through sec. 34. 
40.00 S. 2.55 ft. from the secant, 

Set a sandstone, 19x7x5 ins., 15 ins. in the ground, for standard t sec. 
cor., marked etc. 

80.00 S. 2.04 ft. from the secant, 
Set a sandstone, 24X7X5 ins., 18 ins. in the ground, for standard cor., etc. 

East on the secant, through sec. 35. 
40.00 S. 1.19 ft. from the secantz 

Set a sandstone, 15X8X5 illS., 10 ins. in the ground, for standard t sec. 

80.00 
cor., etc. 

Set a sandstone, 16X8X6 ins., 11 ins. in the ground, for standard cor., etc. 

S. 89° 59' E. on the secant, S. of sec. 36. 
40.00 N. 1.53 ft. from the secant, 

Set a sandstone, 17X8X4 ins., 11 ins. in the ground, for standard t, etc. 
80.00 N. 3.39 ft. from the secan~ 

Set a sandstone, 2OX8X5 Ins., 15 ins. in the ground, for standard cor. of 
Tps. 13 N., RB. 22 and 23 E., marked, etc. 

RICHARD RoODS, 
U. S. Deputy Su'I"IJeyor. 

August 27, 1890. 

[These specimen field notes of the survey of the third standard parallel north will 
be continued through range 23 east, to illustrate the method by offsets from a tan
gent to the latitude curve at a township comer; see "Tangent Method," page 115, 
and Plate I, fig. 3.] 
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INSTRUOTIONS FOR SURVEY OF PtrBLIO LANDS. 189 

Third Standard Parallel North, through Range ~3 East . 

. 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 arc. 

At the standard comer of townships 13 north, ranges 22 and 23 east, in 
latitude 450 34'.5 N., longitude 1070 39' W., at 9 h oom p. m .. by my 
watch, which is 2m fast of local mean time, I observe Polaris at east
ern elongation, in accordance with instructions in the Manual, and 
mark the line thus detennined, 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 tum off the azimuth of Polaris, 10 50' to 
the west, and mark· the meridian thus detennined by cutting .. mark 
on a stone :finnly set in the ground, west of the mark established last 
night; the magnetic bearing of said true meridian is N. 180 08' W., 
which gives the m~etic declination 180 OS' east. 

I layoff from the mendian, an angle of 900 , from north to east, and run 
East on the tan~t, S.· of Bee. 3l. 
Over level praine. 
Difference between measurements of 4O.00chs., by two sets of chainmen, 

is 4 Iks.; position of middle point 
By 1st set, 40.02 chs. 
By 2nd set, 39.98 chs.; the mean of which is 

bN. 1 link from the tangent, 
Set a sandstone, 15X9X6 ins., 10 ins. in thE: ground, for standard 1 sec. 

cor., marked S C 1 on N. face; dig pits, 18X18X12 ins., E. and W. 
of stone, 3 ft. dist.; and raise a mound of earth, 3i ft. base, 1 i ft. high, 
N.ofcor. . 

Difference between measurements of 80 chs., by two sets of chainmen, 
is 8 Iks.; position of middle point 

By 1st set, 79.96 chs. 
By 2nd set, 80.04 chs.; the mean of which is 

N.llk. from the tangent, . 
An oak, 32 ins. diam., for standard cor. of sees. 31 and 32, I mark 

S C T 13 N R 23 E on N., 
S 32 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. 31io E., 18 Iks. dist., marked T 13 

N R 23 E S 32 B T. 
An oak, 13 ins. diam., bears N. 7410 W., 241ks. 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. 890 59' E. on the tangent, S. of sec. 32. 
Over level ground, through heavy oak timber. 
N. 2.3 Iks.· from the tangent, . 
Set an oak post, 3 ft. long, 3 in. sq., 24 ins. in the ground, for standard 1 

sec. cor., marked, etc. 
Leave heavy oak timber, enter prairie land, bears NW. and SE. 
Spring of pure water, 3 ft. deep, bears N. 7 chs. dist. 
N. 4.11ks. 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 a" soon a" started. and will alWRYS lie south of the seC'. bdy., not on 
it. See Plate I. fig. 8. 

"The lorm gIven above will always be employed for stating the dlst. between the tan. and the cor.; 
the word .. offset Wlll not be used for such purpose . 

• For half-mUe offset, see page 110. 
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140 INSTRUCTIONS .FOR SURVEY O.F PUBLIC LANDR. 

Third Standard Parallel Nortlt, tkrough Range ~3 East. 

Chains. S. 89° 58' E. on the tangent, S. of sec. 33. 
40.00 N. 6Alks. from the tangent, 

Set a sandstone, 17x7X5 ins., 12 ins. in the ground, for, etc. 
80.00 N. 9.3Iks. from the tangent, 

Set a granite stone, 20 X 6 X 6 ins., 15 ins. in the ground, for standard cor. etc. 

S. 89° 57' E. on the tangent, S. of sec. 34. 
N. 12.5 lks. from the tangent, 

40.00 Set a sandstone, 15X8X6 ins., 10 ins. in the ground, for standard h etc. 
N. 16.3 Iks. from the tangent, 

80.00 A cottonwood, 18 ins. diam., for st. cor. of sees. 34 and 35, I mark, etc. 

S. 89° 56°' E. on the tan~nt, S. of sec. 35. 
Through cottonwood tim er. 
At 11.40 cbs. a intersect right bank of Turtle River, course SE. At this 

point, the distance between the tangent and standard, is 11.65 feet, or 
181ks. nearly; the bank of the stream bears about N. 4i~0 W.; there-
fore, N. 47~0 W., 26Iks., determines the point for the meander cor. at 

11.21 On the standard parallel, where I 
Set a cedar post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for meander 

cor. on S. bdy. sec. 35, marked, etc. 
Turtle River is 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, b on the left bank; then 
measure a base line, S. 0° 04' W., 6.00 chs., to a point, from which 
the flag bears N. 37° 34' E. Therefore, tan. 37° 30' X base, or 0.767 X 
6.00=4.60 chs., the distance across; which, added to 11.40 chs., makes 
16.00 chs., measured on the tangent, to left bank of river. At the 
point thus determined, the distance between the tan~nt and standard, 
IS 11. 97 ft. or 18 lks. nearly; the bank bears about . 52° W.; there-
fore, N. 52° W., 29 Iks., determines the point for the meander cor. at 

15.77 On the standard parallel, where I 
Set a cedar ~ost, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for M. C. etc. 

40.00 N. 20.8 Iks. rom the tangent, 
Set a cedar post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for etc. 

80.00 N. 25.6 lks. from the tangent, 
Set a cedar post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for standard 

cor. of secs. 35 and 36, marked etc. 

40.00 
S. 89° 56' E. on the tangent, S. of sec. 36. 
N. 31.11ks. from the tangent, 
Set a sandstone, 19 X 7 X 5 ins., 15 ins. in the ground, for etc. 

80.00 N. 37 Iks. from the tangent, 
Set af;nite stone, 22X7X5 ins., 17 ins. in the ground, f?r "tandard cor. 

of . 13 N., Rs. 23 and 24 E., marked S. C., on N.; WI th 6 Irrooves on 
N., E., and W. faces; and raise a mound of stone, 2 ft. base, 1~ ft. 
high, N. of cor. Pits impracticable. 

August 28, 1890. 

-See Plate I, fig. 4. In actual practice the diagram will be placed in the field notes; lor these 
specimen notes It Is more convenient to place the diagram on a plate. See section 857. 

b On the tangent line, as a matter of course. 

For the purpose of illustration, these specimen field notes of the surver of the 
third standard parallel north, will be continued through range 24 east; assummg that 
the survey has been executed with a solar compass or a transit with solar attach
ment. 
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INSTRUOTIONS FOR SURVEY OF PUBLIO LANDS. 141 

Third Standard Parallel North, through Range ~4l!mJt. 

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 be¢n at the standard corner of townships 13 north, ranges 23 and 24 
east, which I established August 28, 1890. a Latitude 45° 34'.5 N., 
lo~tude 107° 31' W. 

In 0 er to test the solar ':I::paratUl!, by comparing the results of observa-
tions on the sun, made uring a. m. and p. m. hours, with a true merid-
ian determined br observations on Polaris, Il,roceed as follows: 

At 4h 2m p. m., loca mean time, I set off 45° 34 .5 on the latitude arc; 9° 
30'.5 N., on the declination arc; and mark the mpridian thus deter-
mined with the solar, by a cross on a stone firmly set in the ground, 5 
chs. N. of the instrument. 

At 8h 56"' 1 p. m., by my watch, which is 2m fast of local mean time, I 
observe Polaris at eastern elon'ii;tion, in accordance with instructions 
in the Manual, and mark the ine thus determined by a tack driven 
in a wooden peg set in the ground, 5 chains north of my station. 

August 28, 1890. 

August 29: At 6 a. m., I lay off·the azimuth of Polaris, 1° 49'.5, to the 
west and mark the meridian thus determined, by cutting a small 
~roove in the stone set last evening, on which the meridian falls 0.2 
ms. west of the mark determined by the solar. 

At 8h a. m., I set off 45° 34'.5, on the lat. arc; 9° 16' N., on the declo are, 
and mark the true meridian determined with the solar, b~ a cross on 
the stone already Ret 5 chs. N. of my station; this mark lis 0.3 ins. 
west of the meridian established by the Polaris observation. 

The solar apparatus, by p. m. and a. m. observations, defines positions 
for meridians, about 0' II" b east, and 0' 16" b west of the meridian 
established by the Polaris observation; therefore, I conclude that the 
adjustments of the instrument are satisfactory. 

The maguetic bearing of the meridian, at 8h a. m., is N. 18° 10' W.; the 
angle thus determined gives the mag. declo 18° 10' east. 

From the standard cor. above described, I run 
East, on S. bdy. sec. 31. 

Difference between measurements of 40.00 cbs., by two sets of chainmen, 
is 20 lks.; position of middle point 

By 1st set, 39.90 chs. 
By 2nd set, 40.10 cbs.; the mean of which is 

40.00 Set a granite stone, 2OX7X5 ins., 15 ins. in the ~und, for standard, etc. 
Difference between measurements of SO.OO chs., by two sets of chainmen; 

is 18 lks.; position of middle point 
By 1st set, SO.09 chs. 
By 2nd set, 79.91 chs.; the mean of which is 

80.00 Set a granite stone, 22X8X6 ins., 17 ins. in the ground, for standard, etc. 

• When the comer at which the survey beRins shall have been established under a prior contract, 
the words"which 1 established August 28,1890," will be omitted; and In describing the comer, the 
deputy w111 write (e. g.l. "which Is a sandstone, 5x7x5 Ins. aboveground, firmly set, and marked 
ana 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, wlIl be supplied by the sur
veyor general in his special written instructions and will be marked on the accompanying diagram, 
at the point where the survey wlIl begin. 

bThese angles are too small to measure with ordinarv field Instruments; butl when the mark Is 5 
cbs. dist., as in this case, the angles may be obtained, in seconds of arc, by div ding the fallfngs, 0.2 
and 0.8 inB.. by 0.019. 
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Third Standard Parallel NOIf'th, through Range ~4 East. 

Ohains. East, on S. bdy. sec. 32. . 
40.00 A pine, 19 ins. diam., for standard t sec. cor., I mark, etc. 
80.00 Set a granite stone, 24X8X4 ins., 18 ins. in the ground, for standard cor. 

of sece. 32 and 33, marked SOon N., with 4 grooves on E. and 2 grooves 
on W. face; from which 

A pine, 18 in. diam., bears N. 6210 E., 26 lks. dist., marked 
T 13 N R 24 E S 33 B T. . 

A tine, 28 ins. diam., bears N. 26to W., 31 Ike. diet., marked 
13 N R 24 E S 32 B T. 

Land level and mountainous. 
Soil, loam and rock; 1st and 4th rate. 
Timber, pine. 
Mountainous or heavily timbered land, 80.00 cbs. 

, 
East on S. bdy. sec. 33. 

40.00 Set a granite stone, 15X8x6 ins., 10 ins. in the ground, for standard t 
sec. cor., marked SOt on N. face, etc. 

80.00 An oak, 20 ins. diam., for standard cor. of sece. 33 and 34, -I mark, etc. 

August 29, 1890: I set off 90 12/.5 on the decl. arc; and, at 12h oom 44" by 
my watch, which is 3m fast of local mean time, observe the sun on the 
meridian, and obtain on the lat. arc. the reading 450 35', which agrees 
with other data. 

East on S. bdl' sec. 34. 
38.40 Rifrht bank 0 shallow stream. 

Di erence between measurements of 40.00 chs., by two sets of chainmen, 
is 14 Ike.; position of middle point 

By 1st set, 39.93 chs. 
By 2nd set, 40.07 chs.; the mean of which, 40.00 chs., falls in stream 

with quicksand bottom;' therefore I perpetuate the corner on 
solid grou~d, as follows: 

37.00 Set agranite stone, 15X9X6ins., 10 ins. in thenund, for witneBB cor. to 
standard t sec. cor., marked W 0 set on . face; from which 

An aspen, 4 ins. diam., bears N. 88tO W., 102 Ike. diet., marked W 
o SO t S34 BT •. 

An aspen, 3 ins. diam., bears N. 550 W., 110 lks. dist., marked W 
lOS 0 t S 34 B T. . 

38.40 Ri!ht bank of shallow stream; bank 1 ft. high; clear water, 2 to 6 ins. 
eep; gentle current, over quicksand bottom; course S. 170 W. 

40.00 Point for t sec. cor. falls in stream. 
42.20 Leave shallow stream; bank, 2 ft. hIgh, bears S. 170 W. 
80.00 Set a granite stone, 16X8X6 ins., 11 ins. in the ground, for standard 

~,~ / 

I 
At this cor. I erect a signal for a teet sight from some point to the east. 

East, on S. bd~. sec. 35. . 
40.00 Falls on a bou der, 7X6X4 ft. above ~und: 

I cut a CroBB (X) at the exact cor. pomt for standard t sec. cor., etc. 
80.00 Set a granite stone, 15X7X6 ins., 10 ins, in the ground, for et. cor., etc. 

East, on S. bdy. sec. 36. 
40.00 Deposit a marked stone, 12 ins. in the ground, for standard t sec. cor., etc. 
80.00 Set a/.ranite stone, 2OX6X5 ins., 15 ins. in the ground, for standard cor. 

of P!'. 13 N., Re. 24 and 25 E., marked SOon N., etc. 
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Third Standard Parallel N(Yf'th, through Range ~4 East. 

August 29, 1890: I, set up the instrument at the last described Tp. cor. 
and immediately after sunset, at 6h 39m p. m., 1. m. t., direct the tele
scope to the signal established at the cor. of sees. 34 and 35, and note 
the readings of the horizontal limb, as follows: 

o , H 

Vernier A, 3 47 30 
Vernier B, 3 47 00 

Mean, 3 47 15 

At 7h 13m p. m., I unclamp the vernier plate, observe Polaris in accord
ance with instructions In the manual, and mark the direction thus 
determined by a tack driven in a wooden peg firmly set in the ground, 
5 chs. north of the corner. The readings of the horizontal limb at the 
instant of observation are as follows: 

o , H 

Vernier A, 92 07 40 
Vernier B, 92 07 30 

Mean, 92 07 35 
1st mean, 3 47 15 

Angle, 88 20 20 
Astron.1. m. t. of obe., Aug. 29 _________________________ _ 

h. m. U. C. Polaris, Aujt. 15 ______________________ . 15 40.1 
Red. to Aug. 28 ______ • __________ ._._._..... 51. 0 

U. C. Polaris, Aug. 28. __ • ____ • ____ .. ___ •••• _ 14 49. 1 

h. m. 
7 13.0 

14 49.1 

Hour angle of Polaris at obe ...... _. ...... ....... ...... •. 16 23.9 
Subtractfrom ••.•••••••••.. ~ •••.••.•••••••.••••••••••••• 23 56.1 

Time argument for Table VII ..... _ .. _................. 7 32. 2 

Azimuth of Polaris at obe ........ _ .. .. .. 10 39' 00" E. 
Add above angle ................. _..... 88 20 20 

The observed bearing of signal is ........ N.89 59 20 W. 
The true bearing is • _ .. _ ... _ ........... N.89 59 07 W. 

The difference ....................... 0 00 13 is the de-
viation of the last two miles of the standard parallel, north of east; 
which being less than the probable errors of observation, I deem 
the standard parallel satisfactorily established. 

August 29, 1890. 

GENERAL DESCRIPTION. 

Through ranges 21 and 22 this line runs across low mountain ridges and streams 
having a northeasterly trend, while low level prairies are traversed through ranges 
22 and 23, and low timbered ridges with a northerly trend in range 24. 

The land south of the line is of a mountainous and broken character, well watered 
and containing large groves of pine, oak, and fir timber of a fair quality, while that 
to the north consists of rol~ prairie and meadow land, which should be subdivided. 

BICHARD Roons, 
U. S. Deputy Surveyor. 
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FINAL OATHS OF DEPUTY iURYEYOR AND ASSISTANTS. 

LIST OF NAMES. 

A list of the names of the individuals employed by Richard Roods, U. S. deputy 
surveyor, to assist in running, measuring, and marking the lines and comers de
scribed in the for~ing field notes of the survey of the Third Standard Parallel 
North, through Ranges Nos. 21, 22, 23, and 24 East of the Principal Base and Meridian 
in the State of Montana, showing the respective capacities in which they acted. 

PETER LoNG ____________ . _________ • ____ . ____ ... _ .. ____ . ______________ Chainman. 
JOHN SHORT _______________ . ____ . _ . ______ . ____________ • ___ . ______ : ___ Chainman. 
ELI MARKER ____ .. _._. _________ . ___ .... _ .......................... __ .Chainman. 
WILLIAM TALLY •. __ ._ .. __ ... _ ............ _ .. _ ......... _ ....... _______ Chainman. 
LEWIS LINK __ • ____ . __________ . _. ___ . ________ . ________________________ C~ainman. 
HENRY CLAY ____ ._ •.. ____ . ________________ .. ___ .. ___ . _ .• ____ . ______ MoundInan. 
WILLIAM SToNE. ______________________________ . _________ • ___________ MoundInan. 
GEORGE SHARP _. ___________________ ... ____ . ___ . ___ . ___ . _________ •...•.•• AxInan. 
ADAM DULL ••. ___ . _. _ ........•...... ___ . _ .......... __ ..•••...•••...••.. Axman. 
JAMES BANNER • __ .... _ ............ _ ... _. _ ...............•• ________ . ___ Flagman. 

FINAL OATHS OF A~IBTANTB. 

I hereby certify that I assisted Richard Roods, United States deputy surveyor, in 
surveying all those parts or portions of the Third Standard Parallel North, through 
Ranges Nos. 21 and 22 East of the Principal Base and Meridian in the State of Mon
tana, which are represented in the foregoing field notes as having been surveyed by 
him and under his direction; and that said survey has bee.n in all respects, to the 
best of our knowledge and belief, well and faithfully surveyed, and the corner 
monuments established according to the instructions furnished by the United States 
surveyor general for Montana. 

JOHN SHORT, Chainman. 

Subscribed and sworn to before me this 27th day of August, 1890. 
RICHARD RooDS, 

U. S. Deputy Surve:yor. 

We hereby certify that we assisted Richard Roods, United States deputy surveyor, 
in surveying all those-parts or portions of the Third Standard Parallel North, through 
Ranges Nos. 21, 22, 23. and 24 East of the Principal Base and Meridian in the State 
of Montana, which are represented in the foregom~ field notes as having been sur
veyed by him and under his direction; and that Bald survey has been in all respects, 
to the best of our knowledge and belief, well and faithfully surveyed, and the comer 
monuments established according to the instructions fUrnIshed by the United States 
surveyor general for Montana. 

PETER LoNG, Chainman. 
ELI MARKER, Chainman. 
WILLIAM TALLY, Chainman. 
HENRY CLAY, Moundman. 
WILLIAM SToNE, Moundman. 
GEORGE SHARP, .Axman. 
ADAM DULL, .Axman. 
JAMES BANNER, Flagman. 

Subscribed and sworn to before me this first day of September, 1890. 
[SEAL.] WILLIAM MARTIN, Notary Public. 

I hereby certify that I assisted Richard Roods United States deputy surveyor, in 
surveying all those parts or portions of the Thi;d 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 foregomg field notes, as ha\ing been surveyed by 
him and under hiS directioD; and that said survey has been in all respects, to the 
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best of our knowledge and belief, well and faithfully surveyed, and the comer 
monuments established according to the instructions furnished by the United StateS 
surveyor general for Montana. 

LBWIS LINIt, Chainman. 

Subscribed and swom to before me, this first day of September, 1890. 
[SBAL.] WILLIAM MARTIN, Notary Public. 

II'IlrAL OATH 011' UNlTBD BTATII8 DBPUTY SURVBYOR. 

I, Richard Roods, United States deputy surveyor, do solemnly 8wear that in pur. 
suance of a contract (or special written instructions in lieu of contract, 88 the case 
may be) received from A-- B--, United States surveyor general for Montana, 
bearing date of the tenth day of July, 1889, I have well, faithfully, and truly, in 
my own proper person, and in strict conformity with the instructions furnishea by 
the United States surveyor general for Montana, the Manual of Surveying Instruc
tions, and the laws of the United States, surveyed all those parts or portions of 
the Third Standard Parallel North through Ranges NOB. 21, 22, 23 and 24 East of 
the Principal Base and Meridian in the State of Montana, WhICh are represented in 
the foregomg field notes 88 having been surveyed by me and under my direction; 
and I do fnrther solemnly swear that all the comel'8 of said surveys have beenestab
lished and perpetuated in strict accordance with the Manual of Surveying Instruc
tions and the ~ instructions of the United States surveyor general for Montana, 
and in the specIfic manner described in the field notes, and that the foregoing are 

. the original field notes of such survey. 
RICHARD RooDS, 

U. S. Deputy SurtJeyor. 

Subscribed by said Richard Roods and sworn to before me this first day of Septem
ber,I890. 

[SBAL.] A- B--, 
U. S. Surveyor General for Montana. 

18791-02-10 
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SPECIMEN FIELD NOTES. 
No.2. 

TITLE PAGE. 

( See Plate II.) 

FIELD NOTES 

OF THE SURVEY OF THE 

SIXTH GUIDE MERIDIAN EAST 

.. 

THROUGH 

Tow-nships No. 13 North 
Betw-een .Ranges No,s. 24 and 25 East 

OF THE 

PRINCIPAL BASE AND MERIDIAN 

IN THE 

STATE OF MONTANA, 

AS SURVEYED BY 

RIOHARD ROODS, 
u: s. DEPUTY SURVEYOR, 

UNDER HIS CONTRACT No. 97, 

DATED JULY 10, 1890. 

S1trvey commenced August ~9, 1890. 

Survey completed August 30,1890. 
147 
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NAMES AND DUTIES OF ASSISTANTS. 
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6th Guide Meridian East, through TpB. 13 N., between Rs. ~4 and ~6 E. 

Note: Bee note ~ 134 on omitted data. 
Chains. survet;>mmen August 29, 1890, and executed with a W. & L. E. Gur-

ler. . ht mountain transit, No. -, the horizontal limb being provided 
with two opposite verniers reading to 30" of arc. 

I begin at the Standard Comer of Township 13 North, RanI: 24 and 25 
East, which I established August 29,1890. Latitude 45° '.5 N., lon-
gitude 107° 24' W. 

At this comer, at 8h 54m ~. m., by my watch, which is 3m 49' fast of local 
mean time, I observe olarie at eastern elongation in accordance with 
instructions in the manual, and mark the point. in the line thus deter-
mined by a tack driven in a wooden peg set in the ground, 5.00 chs. 
north of my station. 

August 29, 1890. 

August 30: At 6" 30m a. m., I layoff the azimuth of Polaris, 1° 49'.5 to the 
west, and mark the Meridian thus determined by a cr088 on a stone 
firmly set in the ground, west of the~int established last ni~ht. 

The magnetic bearing of the true meri laD is N. 18° 05' W., which gives 
the magnetic declination 18° 05' E. 

From the standard cor. I run 
North, bet. Sees. 31 and 36. 
Difference between measurements of 40.00 chs., by two sets of chainmen, 

is 18 Ike.; position of middle point 
By 1st set, 40.09 chs. 
By 2nd set, 39.91 cbs.; the mean of which is 

40.00 Set a limestone, 16 X 7 X 5 ins., 11 ins. in the ground, for I sec. cor., etc. 
Difference bet. measurements of SO.OO chs., by two chainmen, is 22 lks.; 

position of middle point 
By 1st set, 79.89 chs. 
By 2nd set, SO.11 chs.; the mean of which is 

SO. 00 The point for sec. cor., 150 ft. below tol of ridge, falls on a flat rock in 
pIace, 10 ft. E. and W. by 6 ft. N. an B., on which I 

cu.t a CroBB (X) at the cor. point, for cor. of sees. 25, 30, 31, and 36, etc. 

North, bet. sees. 25 and 30. . 
2.00 Precipitous descent of 60 ft., down which I can not chain; set aD, on 

line at foot of CPice; measure a base east 4 chs. to a point, rom 
which the flag N. 68° W.; which gives for the distance (by trav-
erse table) 1.50 chs., which, added to 2.00 chs., makes 

3.50 To foot of precipice bears E. andW.; thence, descend. 
40.00 Set a cedar post, 3 h. long, 3 ins. sq., with marked stone, 24 ins. in the 

ground, fori sec. cor.,markedIB25, on W. and300n E. face; dig pits, etc. 
SO. 00 Set a cedar post, 3 ft. long, 4 ins. sq., with marked stone,24 ins. in the 

ground, for cor. of sees. 19, 24, 25, and 30, marked, etc. 

North, bet. sees. 19 and 24. 
40.00 Set a cedar poet, 3 ft. long, 3 ins. B<J.., with marked stone, etc. 
SO. 00 Deposit a quart of charcoal, 12 ins. In the ground, for cor. of sees. 13, 18, 

19, and 24; di~its, 18 X 18 X 12 ins., in each sec., 4 ft. dist.; and raise 
a mound of ea ,4ft. base, 2 ft. high, over deposit. 

In BE. tt drive a stake, 2 ft. long, 2 ine. sq., 12 ins. in the 
groun , marked 

T 13 N B 18 on N E., 
R 25 E B 19 on S E., 
B 24 on B W., and 
R 24 E B 13 on N W. face; with 8 notches on N. and S. edges. 
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6th Guide Meridian East, through Tps. 13 N., between Rs. ~4 and ~5 E. 
-

Chains. North, bet. secs.13 and 18. 
40.00 Set a granite stone, 15 X 8 X 5 ins., 10 ins. in the ground, for l sec. COT., 

etc. 
80.00 Set a granite stone, 15.x 8 X 6 ins., 10 ins. in the ground, for cor. of, etc. 

North, bet. sees. 7 and 12. I 40.00 Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins. in, etc. 
80.00 Set a cedar post, 3 ft. long, 4 ins. sq., with marked stone, 24 ins. in, etc. 

North! bet. sees. 1 and 6. 
40.00 DepoSIt a marked stone, 12 ins. in the w.0und, for l Bee. cor., dig ·pits, 

18 X 18 X 12 ins., N. and S. of cor., 4 t. dist.; and raise a mound of 
earth, 31 ft. base, 11 ft. high, over deposit. 

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

l S. 1 on W. and 6 on E. face. . 
80.00 Set a cedar post, 3 ft. long, 4 ins. sq., with quart of charcoal, 24 ins. in the 

ground, for cor. of Tps. 13 and 14 N., Re. 24 and 25 E., marked, etc. 
August 30, 1890. 

GENERAL DESCRIPTION. 

Townships 13 N., Ranges 24 and 25 East, are generally rolling table-l8Jlds, produc
ing an abundant growth of grass, and there is some good land along Ford's Creek 
and its tributaries. About two miles east of the corner of Tps. 13 and 14 N., Re. 24 
and 25 E., is a lake some two and a half miles long bq two miles wide, lying in Tps. 
13 and 14 N., R. 25 E. 

AUGUST 30, 1890. 

RICHARD Roons, 
U. S. Deputy Surve:yor. 

NOTE.-Final oaths of deputy surveyor and assistants are to be simUar to typical matter following 
specimen field notes of third standard parallel. 
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SPECIMEN FIELD NOTES. 
No.3. 

TITLE PAGE. 

[See Plate II.] 

FIELD NOTES 

OJ!' THE SURVEY OJ!' THE 

EAST AND NORTH BOUNDARIES 
OF 

TOWNSHIP No. 13 NORTH, RANGE No. 21 EA"T 

OJ!' THE 

PRINCIPAL BASE AND MERIDIAN 

IN THE 

STATE OF MONTANA, 

AS SURVEYED BY 

RICIIARD ROODS, 
u. S. DEPUTY SURVEYOR, 

UNDER HIS CONTRACT No. 97, 

DATED JULY 10,1890. 

Survey commenced Septem1J6'I' 8, 1890. 

Survey oompleted Septemb6'l' 13, 1890. 
151 
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ROTII.-Names and duties of IllllliBtanta, alao preliminary oatbs, are to follow forms already given. 
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INSTBUOTIONa I'OB SURVEY OF PUBLIO LANDS. 158 

East lxnurularyj of T. 13 No, R. ~1 E. 

Survey commenced September 8,1890, and executed with a Young & Sons 
light mountain transit, No. -, with solar attachment. 

NOTB.-De8cription of instrument and tests of its condition to be noted 
in manner similar to notes previously given, or with equal care and 
precision. 

NOTB.-See note on page 184, on omitted data. 
September 9: I begin at the standard comer of Tps. 13 N., Re. 21 and 

22 E., which I established August 25, 1890. 
Thence I run 
North, bet. sees. 31 and 36. 
Set a sandstone, ISX8X6-ins.,10 ins. in the ground, for t sec. cor., 

lI!arked t on.W. face; dig pits,18X18X12 ins., N. an~ S. of stone, 3 ft. 
dist.; and 1'&l8e a mound of earth, 31 ft. base, 11 ft. high, W. of cor. 

A cedar, 8 ins. diam., for cor. of sees. 25, 30, 81, and 36, 1 mark, etc. 

North, bet. sees. 25 and 30, 
Set a cedar post, 8 ft. lang, 8 ins. eg., with charred stake, 24 ins. in the 

ground, for t sec. cor., marked t S. 2S on W. and 30 on E. face; dig 
pits 18X18X12 ins., N. and S. of post, 3 ft. diet.; and raise a mound of 
earth, 81 ft. base, 11 ft. high, W. of cor. 

September 9: At this t sec. cor. I set off SO 9' N.! on the declo arc; and 
at III' S7m.ll. m. t., observe the sun on the mendian; the resulting lat. 
is 45° 36.0' which is about 0.2' greater than the proper lat. 

Set a cedar post, 8 ft. long, 4 ins. sq., with quart of charcoal, 24 ins. in 
the ground, for cor. of sees. 19, 24, 25, and 30, mark¢, etc. 

North, bet. sees. 19 and 24. 
Set a sandstone, ISX8X6 ins., 10 ins. in the ground, for t sec. cor., 

marked t on W. face; dig pits, etc. 
Set a cedar post, 8 ft. long, 4 ins. sq., with charred stake, 24 ins., etc. 

September 9, 1890. 

September 10: At 7b 56.8m a. m., I set off 45° 37' on the lat. arc; 4° 47' 
N., on the decl. arc; and detennine a true meridian with the solar, at 
the cor. of sees. 18, 18, 19, and 24. 

Thence I run 
North, bet. sees. 13 and 18. 
Set a cedar post, 8 ft. long, 8 ins. sq., with marked stone,"24 ins., etc. 
Set a limestone, 2OX8X4 ins., IS ins. in the ground, for cor. of sees., etc. 

N ortb, bet. sees. 7 and 12. 
Set a cedar post, 8 ft. long, 8 ins. sq., with quart of charcoal, 24 ins., etc. 
Set a limestone, 19X8X6 ins., IS ins. in the ground, for cor. of sees. 1,6, 

7, and 12, etc. 

North, bet. sees. 1 and 6. 
Set a locust post, 3 ft. lo~, 8 ins. sq., with quart of charcoal, 24 ins., etc. 
Set a limestone, ISX8X7 lD8., 10 ins. in the ground, for cor. of Tps.18 

and 14 N., etc. -
September 10, 1890. 
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Chains. 

39.25 
79.25 

40.00 

80.00 

40.00 
80.00 

40.00 

80.00 

40.00 
80.00 

40.00 
80.00 

North bowndary of T. 13 No, R. ~1 E. 

September 11: At 7b MABI a. m., 1. m. t., I set off 45° 40' on the lat. are; 
4° 25' N., on the declo arc; and determine a true meridian with the 
solar, at the cor. of Tps. 13 and 14 N., B.s. 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. t sec. and sec. corso at intervals of 40.00 cbs.; and, at 479.25 
chs., intersect the 5th Guide Meridian, 421ks. N. of the cor. of Tps. 13 
and 14 N., B.s. 20 and 21 E., which is a limestone, 5X8X6 ins. above 
ground. marked and witnessed as described by the surveyor general. 
The falling answers to a correction of 0° 03', or 7 lks. S. per mile, 
counting from the NE. cor. of the Tp.; therefore I run 

N. 89°57'E., bet. sees. 6 and 31, marking and blazing true line. 
Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, etc. 
Set a limestone, 2OX8X4 ins., 15 ins. in the ground, for cor. of sees. 5, 6, 

31, and 32, etc. 
September 11, 1890. 

September 12: At _b _m a. m., 1. m. t., I set off 45° 40' on the lat. arc; 
4° 02' N., on the declo arc; and determine a true meridian with the 
solar, at the cor. of sees. 5, 6, 31, and 32. 

Thence I run 
N. 89° 57' E., bet. secs 5 and 32. 

Set a juniper post, 3 ft. long, 3 ins. sq., with quart of charcoal, 24 ins. in 
the ~round, for t sec. cor., marked t S. 32, on N. and 5 on S. face, etc. 

Depo81t a q~art,of charcoal, 12 !ns. i~ the ground, for c~r. of sees. 4, 5, 32, 
and 33; dIg pIts, 18X18X12 ms., m each sec., 4 ft. dlst., etc. 

September 12: At this cor., I set off 3° 53' N.; on the declo arc; and, at 
lIb 56. 1m, 1. m. t., observe the sun on the meridian; the resulting lat. 
is 45° 40', which is within I' of the proper lat. 

September 12, 1890. 

N. 89° 57' E., bet. sees. 4 and 33. 
Set a limestone, 15X8X5 ins., 10 ins. in ground, for t sec. cor., etc. 
An oak, 14 ins. diam., for cor. of sees. 3, 4, 33, and 34, I mark, etc. 

September 13: At-b _Bl, 1. m. t., I set off 45° 40' on the lat. arc; _0---f 

N., on the declo arc; and determine a true meridian with the solar at 
the cor. of sees. 3, 4, 33, aIld 34. 

Thence I run 
N. 89° 57' E., bet. sees. 3 and 34. 
An oak, 18 ins. diam., for t sec. cor., I mark t S. 34, on N. apd 3 ott S. 

side, etc. 
Set a limestone, 22X8X7 ins., 17 ins. in the ground, for cor.; etc. 

N. 89° 57' E., bet. sees. 2 and 35. 
Set a locust post, 3 ft. lon~, 3 in. sq., with marked stone, 24 ins., etc. 
Set a limestone, 15x8x6 ms., 10 ins. in the ground, for cor. of sees., etc. 
September 13: At this cor., I set off _0 -' N., on the decl. arc; and at 

_b _BI 1. m. t., observe the sun on the meridian; the resulting lat. is 
45° 39', which is within l' of the proper lat. 

N. 89° 57' E., bet. sees. 1 and 36. 
Set a limestone, 18 X 18 X 12 ins., 12 ins. in the ground, for t sec. cor., etc. 
Intersect the cor. of Tps. 13 and 14 N., RH. 21 and 22 E. 
Land, level. 
Soil, sandy loam; 1st rate. 
No timber. 

September 13, 1890. 
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IlrSTBUCTIONS FOR SURVEY OF PUBLIO LANDS. 155 

Bounda;ies of T. 13 !f., R. ~1 E. 

Latitudes, departures, and clOBing errors. 

Latitudes. Departures. 
Line designated. Tmebearing. Distance. ·----,---1---,----1 

N. S. E. W. 
1-----------1----1---------------

ChIl. ChIl. ChIl. ChIl. CllB. 
3rd Standard Parallel N ••..•..•.•. West....... 480.00.......... ........•. .•........ 480.00 
6th G. Meridian E ..•.•.•••.••••.•. North...... 480.00 48J.00 ..•..........•..•..•.......... 
N. bdy. T.13N.,R.21 E •••.••.•••.•. N.89" 67' E. 479.20 O. -12 •••••••••• 479.20 ......... . 
E.bdy.T.18N.,R.21 E............ South ....•. 480.00 .......... 480.00 ...................• 
Conversency .•.•...•..•••.••••••.. ....•.••.•..•. .....••.•. .......... .......... 0.74 ......... . 

Totals. . ..•.••.••.•.•.•..••.•.••••.•.•.••••••••••••••••• 480.42 480.00 479.99 480.00 
480.00 .•.•...... .....••... 479.99 

Error in lat •••••••••...••.•..•.......•..•.•..•••••••••• 0.42 Error In dep ..... . 0.01 

NOTII: The conversency will always be entered ih the col11Il1D containing the departure of the 
north boundary. 

General Description. 

This township is rough and mountainous in the southern part, rolling in the inte
rior, and nearly level in the north and east, while praine land is found in the vicinity 
of the southwest comer. The township is well watered, and well timbered in the 
interior; and the soil along the south fork of Spring Creek and its tributaries is very 
fertile. The townshi.p should be subdivided. 

RICHARD RoODS, 
U. S. Deputy Surveyor. 

September 13, 1890. 

FINAL OATHS OF DEPUTY SURVEYOR. AND ASSISTANTS. 

(Similar to oaths in foregoing typical field notes.) 
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156 INSTBUCTIONS FOB SUBVEY OF PUBLIC LANDS. 

SPECIMEN FIELD NOTES.-No. 4. 

Re8v/rvey of the E. bay. of T. ~5 No, R. ~w., Willamette Meridian. 

Chains. (NoTE.-Field notes of retracements and resurveys will be inco~rated 
with the field notes of the subdivisions to which they are irectly 
related, and will be covered by the preliminary and final oaths of said 
subdivisional field notes. See ~ 69. The notes will also be indexed. 

In case the deputy does not know rom recent observations that his in-
strument is in adjustment, he will make the observations prescribed 

. at the beginning of specimen field notes No.2, or No.5, as the charac-
ter of the instrument em~Yed may require. 

A transit with solar attac ent is the instrument 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 boundary of sec. 36; at 40.00 chs. 
I find the t sec. cor., N. SOO E., 30 lks. dist., and at SO.OO cbs., the cor. 
of sees. 25, 30, 31 and 36, east, 58 lks. dist.; therefore I continue my 
line north, find no part of the E. bdy. in alinement, and that manY'of 
the corners are neaE?' obliterated. At 5 miles 79.83 chs., intereect E. 
and W. line, 42 lks. . of the cor. of .Tps. 25' and 26 N., RB. 1 and 2 W., 
and as these townships have not been subdivided, I resurvey the range 
line between them, as follows: 

The old standard cor. of Tpe. 25 N., RB. 1 and 2 W., is a post greatly 
decayed, and the marks are nearly obliterated. I destro~ all traces of 
the old corner and reestablish it at the same point, as fol ows: 

Set a sandstone, 18X8X5 ins., 12 ins. in the ground, for standard cor., etc. 
Thence I run . 
N. 0° 3' W., bet. secs. 31 and 36. 

40.00 Set a sandstone, 2OX8X4 ins. 15 ins. in the ground, for t sec. cor., etc. 
From this ~int, the old t sec. cor., which is a decayed stake, with marks 

almost 0 literated, bears N. SOO E., 331ks. dist. I destro~s stake 
and the marks on the stump of a beech tree, described as a 'ng tree I in the field notes of the on~nal survey. No trace can be found of a 

, poplar, described as a bearmg tree. 
SO. 00 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, bears E. 65 Ike. I destroy all 
traces of the old cor. 

N. 0° 3' W., bet. sees. 25 and 30. 
40.00 Set a locust post, 3 ft. long, 3 ins. if" with quart of charcoal, 24 ins. in 

the f;0und, for t sec. cor. marked S. 25 on W. and 30 on E. face, etc. 

SO.OO 
All in ications of the old cor. have disappeared. 
Set a granite stone, 15X8X7 ins., 10 ins. ill the ground, for cor., etc. 
From this point, the old sec. cor., a post, bears N. 50° E., 41 Ike. dist. 

I destroy the cor. 

N. 0° 3' W., bet. sees. 19 and 24. 
40.00 Set an oak post, 3 ft. long, 3 ins. sq., with charred stake, 24 ins., etc. 

From this point, the old t sec. cor., a decayed post, bears N. 51 ° E., 47 
Ike. diet. I destroy this post, and marks on old bearing trees. 

SO.OO Set a limestone, 18X8X5 ins., 12 ins: in the ground, etc. 
AltAIr diligent search no signs of the old cor. are found. 
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INSTRUCTIONS FOB SURVEY OF PUBLIC LANDS. 157 

Rew/I'veJ! of the E. bdy. of T. es No, R. e w., Willamette MeriiJian. 

Chains. 
40.00 

80.00 

40.00 

80.00 

40.00 

79.83 

40:00 
79.61 

40.00 

79.95 

39.97i 

N. 0° 3' W., bet. BeC8. 13 and 18. 
Set a cedar poet, 3 ft. long, 3 ins. sq., with quart of charcoal, 24 ins., etc. 
I can find no traces of old cor. post, but find slight traces of pits N. 86° E. 

46lks. dist., which I destroy. 
Intersect evident remains of old sec. cor., and set a limestone, 22X8X4 

ins., 17 ins. in the ground, for cor. etc. 
The old cor. which was a ~t, has disappeared, but indistinct remains 

of the pite, nearly in their proper places, still remain. The new pits 
sufficiently obliterate the old ones. 

April 12, 1892: I set off 9° 6' N., on the decl. arc; and at about 1 min. 
before 12 M. l. m. t., observe the sun on the meridian; the resulting 
lat., is 47° 35' N. 

N. 0° 3' W., bet. !leC8. 7 and 12. 
Set a cedar post, 3 ft. lonll, 3 ins. sq., wit~ charred stake, 24 ins., etc. 
After diligent search I failed to find any trace of the old corner. 
Set a limestone, 2OX8X5 ins., with marked stone, 24 ins., etc. 
The old cor. which was a post, has been entirely destroyed by fire; no 

signs of pits. 

I April 12, 1892: At 4 p. m., l. m. t., I set off 47° 36' on the lat. Brei 
_0 -', on the decl. arc; and determine the meridian at the cor. 01 
!leC8. I, 6, 7, and 12. 

Thence I run 
N. 0° 3' W., bet. !leC8. 1 and 6. 
Set a locust post, 3 ft. long, 3 ins. sq., with qnart of charcoal, 24 ins., etc. 
After diligent search no old I sec. cor. are found. 
Intersect the old cor. of Tps. 25 and 26 N., Re. 1 and 2 W., which is an 

oak poet. burned off at the surface of the ground. I reestablish the 
cor. at the same point, as follows: Set a cedar post, 3 ft. long,4 ins. sq., 
etc. 

April 12, 1892. 
« 

Note: As a specimen of restoration of a mi8Binl$ corner on a township 
boundary by a subdividing deputy, the followmg field notes are given: 

N. 89° 57' W., on a random line bet. !leC8. 7 and 18. 
Set temp. I sec. cor. 
The cor. of sees. 7, 12, 13, and 18 is not found, after careful search. 
I find the I sec. cor. bet.!leC8. 13 and 18, which is a locust post, 1 ft. high, 

3 ins. sq., marked and witnessed as described by the surveyor general. 
Thence I run 
North, on a random line bet. sees. 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. sees. 7 and 12 .. 

Intersect E. and W. line, 51ks. E. of the I sec. cor. bet. sees. 7 and 12, 
which is a sandstone, 5X10X4 ins. above ground, marked and wit
neSBed as described by the surveyor general. 

Thence I run 
8. 0° 2' E., on a true line bet. BeC8. 7 and 12. 
Over rolling land. 
Reestablished the cor. as follows: 
Set a cedar post, 3 ft. long, 4 ins. sq., with marked stone, 24 ins. in the 

ground, for cor. of sees. 7, 12, 13, and 18, marked 
T25N870nNE., 
R 2 W 8 18 on 8 E., 
8 13 on 8 W., and 
R 3 W 812 on NW. face; with 2 notches on N. and 4 notches 

on S. edge; dig pits, 18X18X12 ins., in each sec., 51 ft. diet.; 
and raise a mound of earth, 4 ft. base, 2 ft. high, W. of cor. 

April 18, 1892. 

Digitized by Google 



, 

Digitized by Google 



SPECIMEN FIELD NOTES. 
No.5. 

TITLE PAGE. 

(See Plate III.) 

FIELD NOTES 

OF THE SURVEY OF THE 

SUBDIVISION AND MEANDER LINES 
OF 

TOWNSHIP No. 15 NORTH, RANGE No. 20 EAST 

OF THE 

PRINCIPAL BASE AND MERIDIAN 

IN THE 

STATE OF MONTANA, 

AS SURVEYED BY 

ROBERT AORES. 
u. S. DEPUTY SURVEYOR, 

• 

UNDER HIS CONTRACT No. 207, 

DATED MARCH 22, 1893. 

Survey commenced August 4, 1893. 

Survey completed August 19,1893. 
159 
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[Second page.] 

NAMES AND DUTIES OF ASSISTANTS. 

[As in specimen on page 132.] 

INDEX. 

Township 15 north, range 20 east. 

MPlmders of Yellowstone River •••.•••..••.•.••.•••.••••••••.•••••••• pagea 181 to 183. 
Meanders of lake in sec. 83 ••.•••.••.•..•••••.••••••.•••••.•.••.•.•••. page 183. 
Meanders of Lin's Lake •...•.•.....•.••.••••..•••..•••••••.•••..••.•• pageal84 to l86. 
Meanders of Ivy Island •...•••......••..•.••...••..••••.•••.•..••••.•. page 186. 
Meanders of Diamond Rock ••.•...•••••..••••••••..••.••••••.•••.••.. page 186. 

NOTB.-When ~f:i:~le. the diagram will show meander linea with the page references written 
upon them. Pre oaths to fOllow index as in previous examples. 

160 
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IN8TBUOTIONS FOR SUBVEY OF PUBLIO LANDS. 161 

S~ of T. 15 N., R. eo E. 

NotE: See note on page 134, regarding omitted data. 
Survey commenced August 4, 1893, and executed with a Young &; Sons 

light mountain transit, No. -, with solar attachment. The horizontal 
limb is provided with two double verniers placed opposite to each other, 
reading to single minutes of arc, which 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 correct, and was approved by the surveyor general for Montana, 
August 1, 1893. 

I examine the adjustments of the transit, and correct the level and col
lination errors;' then, to test the solar apparatus, by comparing its 
indications, resulting from solar observations made during a. m. and 
p. m. hours, with a meridian determined by observations on Polaris, 
I proceed as follows: 

At the cor. of Tps. 14 and 15 N., B.s. 20 and 21 E.; latitude 45° 45' N., 
longitude 107° 54' W.; I set off 45° 45' N., on the lat. arc; 17° l' N., 
on the decl. arc; and, at 4h 6'" p. m., 1. m. t., determine with the solar a 
meridian and mark a point thereof, on a stone firmly set in the ground, 
5 chs. N. of the cor. 

At 10h 24m p. m. by my watch, which is 3m 438 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 cbs. N. of my station. 

August 4, 1893. 

August 5: At 6 a. m., 1. m. t., I layoff the azimuth of Polaris, 1° 48' to 
tne 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 8h 6m a. m., 1. m. t., I set off 45° 45', on the lat. arc; 16° 50' N. on 
the decl. arc; and mark a point in the meridian determined with the 
solar, by a crOBB on the stone already !let 5 chs. N. of my station; this 
mark falls 0.3 ins. east of the meridian established by the Polaris 
observation. b 

The solar apparatus, by p. m. and a. m. observations, defines positions 
for meridians, respectIvely about 0' 21/1 west and 0' 16/1 east 0 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 h 30'" a. m., is N. 18° 15' 
W.; tlie angle thus determined gives the mag. declo 18° 15' E. . 

From the Tp. cor. already described, I retrace 
North, on the 5th Guide Meridian and E. bdy. of sec. 36; and at 40.01 

chs. intersect. the l sec. cor.; and at 79.98 chs., fall 1 lk. W. of the 
cor. of sees. 25, 30, 31 and 36; therefore the line bears north. 

From the Tp. cor. I run N. 89° 57' W. on the S. bdy. of sec. 36; at 39.99 
chs., fall I lk. N. of the l sec. cor.; and at 80.01 chs. fall1lk. S. of the 
cor. of sees. 1, 2, 35, and 36, on S. bdy. of the Tp.; consequently the 
S. bdy. of sec. 36 bears N. 89° 57' W. 

Therefore the bearings are as stated by the surveyor general, and my 
chaining practically agrees with the field notes of the original survey. 

aTh'llnstrument will not necessarily be In adjustment at the beginning of the survey because It 
WBS found correct when approved by the surveyor general. The deputy should clearly understand 
that he Is required to know from personal tests and observations tliat his Instrument is In adjust· 
ment when he commences work and at all other times when he employs said Instrument to determine 
directions and run lines. 

b The observations here recorded have a twofold object: first. to determine the meridian: second. 
to test the 80lar apparatus thereon. When a transit Is employed. meridians determined by PoJaris 
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 11mb of the 
instrument. . 

• To determine these sma]) angles In seconds of arc, divide the fallings expressed in Inches by 0.0111. 
(See footnote, page 141.) 

18791-02-11 
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Chains. 

4.50 
20.00 

29.30 
30.00 
39.50 

40.00 

40.50 

50.50 
51. 50 

57.50 

72.50 
80.00 

40.00 
79.96 

S'IlbfiMJiaion of T. 15 N., R. 130 E. 

I commence at the cor. of eece. 1, 2,35, and 36, on the S. bdy. of the Tp., 
which ie a sandstone, 6X8X5 ins. above ground, firmly Bet, and 
marked and witneeeed as described by the surveyor general. 

Thence I run 
N. 0° Ol'W., bet. Bees. 35 and 36. 
Over level bottom land. 
Wire fence, bears E. and W. 
Enter scattering cottonwood timber, bears E. and W. F. G. Alexander's 

house bears N. 28° W. 
Leave scattering cottonwoods, bearing E. and W.; enter ro3d, bears N. 
SE. cor. of F. G. Alexander's field; thence along west side of road. 
To croeeroads, bears E. to Mound City; N. to Lake City. F. G. Alexan

der's house bears S. 40° W. The t sec. cor. point will fall in road; 
therefore 

Set a cedar poet, 3 ft. long, 3 ins. sq., with quart of charcoal, 24 ins. in the 
ground, for witnese cor. to t sec. cor., marked W C t S 35 on W. and 36 
on E. face; dig pits, 18 X 18 X 12 ins. N. and S. of post, 3 ft. diet.; and 
raise a mound of earth, 3i ft. base, Ii ft. high, W. of cor. 

Point for t sec. cor. in road. 
Deposit a marked stone, 24 ins. in the ground, for t see. cor. 
The SE. cor. of Pat. Curran's field bears W., 5 Ike. dist. 
Set a limestone, 15X8X6 ins., 10 ins. in the g:rouI?-d, for witneee ~or. to 

t sec. cor., marked W C t S on W. face; dig PIts, 18X 18X12 Ins. N. 
and S. of stone, 3 ft. dist.; and raise a mound of earth, 3i ft. base, Ii 
ft. high, W. of cor. . 

Thence along E. side of field. 
NE. cor. of Pat. Curran's field, bears W. 4lks. diet. 
Leave road; which turns .to N. 70° W., leads to ferry on Yellowstone 

River; thence to Lake City. 
Enter dense cottonwood and willow undergrowth, bears N. 54° E. and S. 

MOW. 
Leave undergrowth, enter scattering timber, bears N. 60° E. and S. 600 W. 
Set a locust post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for cor. of eece. 

25, 26, 35 and 36, marked 
T 15 N S 25 on NE., 
R 20 E S 36 on SE., 
S 35 on SW., and 
S 26 on NW. face; with 1 notch .on S. and E. faces; from which 
An ash, 13 ins. diam., bears N. 22° E., 26 lks. dist., marked T 15 

N R 20 E S 25 B T. 
A sycamore, 23 ins. diam., bears S. 71to E., 37 Iks. dist., marked T 

15 N R 20 E S 36 B T. 
A walnut, 17 ins. diam., bears S. 64° W., 41 lks. dist., marked 'r 

15 N R 20 E S 35 B T. 
A cottonwood, 13 iIll!. diam., bears N. 2lt° W., 36 Ike. dist., 

marked T 15 N R 20 E S 26 B T. 
Last 20.00 chs. of this mile subject to overdow, 2 to 4 ft. deep. 
Land, level bottom. .' . 
Soil, alluvial; 1st rate. No stones were obtainable. 
Timber, scatteringcottonwood, sycamore, ash, and walnut; undergrowth, 

cottonwood and willow. 
Dense undergrowth, 15.00 cbs. 

S. 89° 57' E., on a random line bet. eece. 25 aDd 36. 
Set temp. t sec. cor. 
Intersect E. bdy. of Ttl. 3 Ike. N. of cor. of sees. 25,30,31, and 36, which 

is a sandstone, 5XSX5 ins. above ground, marked and witnessed as 
described by the surveyor general. 
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INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 168 

8'1.1lxJMJi8ion of T. 15 No, R. eo E. 

Chains. I Thence I run 
N. 89° 56' W., on a true line bet. 1!eC8. 25 and 36. 
Over level bottom land, through scattering timber. 

1a.00 Leave scattering timber, bears N. and S. 
1M. 60 Cherry Creek, 12 Ike. widej clear water, 1 ft. deepj gentle current, sandy 

I 
. bottom j COUl'!le N. 

20.50 Enter heavy timber, bears N. and S. 
32.50 Leave heavy timber, bears NW. and SE. 
39.98 Dep'osit a quart o~ charcoal, 12 ins. in the gro~nd, for t ~c. cor. j dig 

pits, 18X18X12 Ins., E. and W. of cor., 4 ft. dlst.j.and raISe a mound 
of earth, 31 ft. base, 11 ft. high, over deposit. In E. pit drive a cedar 
stake 2 ft. long, 2 ins. sq., 12 ins. in the ground, marked t S 25 on N. 
and 36 on S. face. 

46.50 Enter heavy timber, bears N. and S. 
76.00 Leave heavy, enter scattering timber, bears N. 25° E. and S. 25° W. 
79.96 The cor. of sees. 25, 26, 35, and 36. 

25.36 

26.00 

32. 12 
40.00 

49.46 

Land nearly levelj mostly subject to overflow 2 to 5 ft. deep. 
Heavily timbered land, 41.50 dis. 

N. 0° I' W., bet. sees. 25 and 26. 
OVtlr level bottom land, through scattering ti~ber. 
Right bank of Yellowstone River. 
Set a locllBt post, 3 ft. long, 4 ins. sq., 24 ins. in the ground, for meander 

cor. of frael. sees. 25 and 26, marked. 
MConN., 
T 15N onS., 
R 20 E S 25 on E., and 
S 26 on W. facej from which 
A cottonwood, 12 ins. diam., bears S. 18to E., 161ks. dist., marked 

T 15 N R 20 E S 25 M C B T. 
A sycamore, 31 ins. diam., bears S. 741° W., 25 Ike. dist., marked 

T 15 N R 20 E S 26 M C B T. 
Enter shallow channel, 1 to 2 ft. deep. 
Across shallow chaunel, 64 Ike. wide, to sand bar parallel to river bankj 

thence on sand bar. 
To right bank of main channel, COUl'!le E. j point for triangulation. 
Point for t sec. cor. falls in river. 
To determine the diet. &Cross, I set a flag on line, on left bank; then 

measure a base, N. 89° 59' E., 20.00 chs. to a point, from which the 
~ bears N. 49° 06' W.; from the flag the E. end of base bears S. 49° 
6'~.; therefore, the dist. is tan. 40° 55'Xbase, or 0.867 X 20.00=17.34 
chs.j making the whole distance from meander cor., 0.64+6.12+ 
17.34=24.10 chs., which added to 25.36, makes • 

To left bank of Yellowstone Riverj bank, 12 ft. high. 
Deposit a marked stone, 12 ins. in the ground for meander cor. of frael. 

sees. 25 and 26, dig a pit, 36X36XI2 ins., 5 ft. N. of cor. and raise a 
mound of earth, 4 ft. base, 2 ft. high, over deposit. 

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

MConS., 
T 15 N on N., 
R 20 E S 26 on W., and 
S 25 on E. faee. 

\ 
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Chaina. 

52.60 
53.60 

55.70 
62.80 
80.00 

40.00 
79.98 

20.00 
39.99 

58.00 
79.98 

SuMWision of T. 15 No, R. ~o E. 

Thence over level bottom land. Some small cottonwoods, none within 
limits suitable for bearing trees. 

Leave bottom, begin ascent, hears E. and W. 
Top of ascent and edge of sandy plain, 40 ft. above river, bears E. 

andW. . 
Wire fence, bears E. and W. 
Telegraph line, bears E. and W. 
Set a cedar post, 3 ft. long, 4 ins. sq., with marked stone, 24 ina. in the 

ground, for cor. of secs. 23, 24, 25, and 26, marked 
T 1& N S 24 on NE., 
R 20 E S25 on SE., 
S 26 on SW., and 
S. 23 on NW. face; with 2 notches on S. and 1 notch on E. edge; 

dig pits, 18X18X12 ina. in each Bee. 51 ft. dist.; and raise a 
mound of earth, 4 ft. base, 2 ft. high, W. of cor. 

Land level. 
Soil, alluvial and sandy; 1st and 2nd rate. 
Timber, cottonwood and sycamore. 
August 5: At this cor. I set oft 16° 47' N., on the declo arc; and, at 12h 6m , 

1. m. t., observe the sun on the meridian; the resulting lat. is 45° 47'.0 
or within l' of the proper lat. 

S. 89° 56' E., on a random line bet. sees. 24 and 25. 
Set temp. t sec. cor. • 

Intersect E. bdy. of Tp. 3lks. N. of cor. of sees. 19, 24, 25, and 30, which 
ia a sandstone, 5 X 9 X 4 ina. above ground, marked and witneBBed as 
desc5ibed by the surveyor general. 

Thence I run 
N. 89° 55' W., on a true line bet. seCS. 24 and 25. 
Over levelland. 
Fletcher's Station bears S. 64° W. 
Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins. in the 

ground, for t see. cor., marked t S 24 on N. and 25 on S. face; dig pits, 
18 X 18 X 12 ina., E. and W. 3 ft. diat.; and raise a mound of earth, 
31 ft. base, 11 ft. high, N. of cor. 

Fletcher's Station bears S. ,/0 E. 
Short Creek, 3 lks. wide, alkali water, 8 ina. deep, course S. 20° E. 
The cor. of BeCS. 23, 24, 25, and 26. 
Land level. 
Soil sandy; 3rd rate. 
No timber. 

N. 0° l' W., bet. sees. 23 and 24. 

* * * * * 

S. 89° 55' E., on a random line, bet. sees. 13 and 24. 

* * * * * 

N. 0° l' W., bet. BeeS. 13 and 14. 

* * * * * 
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Chains. S. 89° 55' E., on a random line, bet. sees. 12 and 13. 
40.00 Point for l see. cor. falls in Rancho San Blas. 
80.03 Intersect E. bdy. of Tp. 7 lb. N. of the cor. of sees. 7, 12, 13, and 18, 

which is a sandstone 5X6X6 ins. above ground, marked and witnessed 
as described by the surveyor general. 

Thence I run 
N. 89° 52' W., on a true line bet. sees. 12 and 13. 
Over level land. 

31.49 Intersect E. bdy. of Rancho San BIas, at a point from which the 5-mile 
post on the rancho bdy. bears S. 33° E. 7.00 chs. dist. 

Set a limestone, 15X8X5 ins., 10 ins. in the ~round, for closing cor. of 
fracl. BeeS. 12 and 13, marked C C on E. an S B on W. and 4~rooves 
011 S. face; dig pit croBBwise on eachline,30X24X12 ins., N. 33° .,3ft., 
and 24 X 18 X 12 ins., E. of stone, 7 ft. dist.; IUld raise a mound of earth 4 
ft. base, 5 ft. high, E. of cor. 

Thence across the rancho on a blank line. 
67.07 Inten.ect W. bdy. of Rancho San BIas at ~int, nom which the 3!-mile 

post on the rancho bdy., bears N. 19!0 ., 12.20 cbs. dist. 
I Seta ~ranite stone, 15X7X6 ins., 10 ins. in the ground, for closing cor. of 

£rae. sees. 12 and 13, marked S B OR E., with 4 grooves on S. and C C 
on W. face; and raise a mound of stone 2 ft. base, I! ft. high, W. of 
cor. Pits impracticable. 

This cor. is on a granite ridge 220 ft. above closing cor. on E. bdy. of 
the rancho. Thence over rough stony ~round. 

76.00 Begin descent of rocky slope, bears N. an S. 
SO. 03 The cor. of sees. 11, 12, 13, and 14. 

This cor. is 40 ft. below toP of ridge. 
Land level and mountainous. 
Soil sandy loam and stony; 3rd and 4th rate. 
No timber. 
Across Rancho San BIas, 35.58 chs. of blank line. 
Mountainous land, 12.96 chs. 

August 5: At 4h 35m p. m., 1. m. t., I set off 45° 49' on the lat. arc; 16° 
45' N., on the declo arc; and determine a meridian with the solar at 
the corner of sees. 11, 12, 13, and 14. 

Thence I run 
N. 0° l' W., bet. sees. 11 and 12. 

, Asce~ over rough stony ground SWing W. 
11.00 Top 0 ascent, bears about N. 50° ., and S. 50° E. 

Thence over levelland. 
36.60 Intersect W. bdy. of Rancho San BIas at a ~oint from which the NW. 

cor. of the rancho bears N. 19!0 W., 7.40 e S. dist. and 
Set a cedar post, 3 ft. long, 4 ins. sq., with marked stone, 24 ins. in the 

ground, for closing cor. of frac!. sees. 11 and 12, marked 
S B on E., 
C C T 15 N R 20 E on S., and· 
S 11 on W. face; dig/its, crosswise on each line, 30X24X12 ins., N. 

19!0 W., 3 ft., an 24X18X12 ins., S. of stone, 7 ft. dist.; and 
raise a mound of earth, 4 ft. base, 2 ft. high, S. of cor. 

Thence, across the rancho 011 a blank line. 
40.00 The point for l sec. falls in the rancho. ' 
44.32 Intersect N. bdy. of Rancho San BIas at a point from which the NW. 

cor. of the rancho bears S. 73° W., 2.58 ehs. dist. 
Set a juniper post 3 ft. long, 4 ins. sq., with a quart of charcoal, 24 ins. in 

the ground, for closini cor. of frael. sees. 11 and 12, marked 
C C T 15 N R 20 on N., 
SBonS., and 
S 11 on W. face; dig tts, crosswise on each line, 3OX24X12 ins. 

S. 73° W., 3 ft., an 24X18X12 ins., N. of stone, 7 ft. di~t., and 
raise a 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 BE. 
SO.OO Deposit a marked stone 12 ins. in the ground, for cor. of sees. 1, 2, 11, 

and 12, dig pits, 18X18X12 ins., in each sec., 4 ft. diet. 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, Il1II"l(ed 

T 15 N S 1 on NE., 

40.00 
79.77 

30.50 
39.77 

79.77 

R 20 E S 12 onSE., 
S 11 on SW., and 
S 2 on NW. face; with 5 notches on S. and 1 notch on E. edge. 

Land, mountainous and level. 
Soil stony, clay and loam; 3rd and 4th rate. 
No timber. 
Across Rancho San Bias, 7.72 cbs. of blank line. 
Mountainous land, 11.00 chs. . 

S. 89° 52' E:, on a random line bet. sees. 1 and 12. 

* * 

'N. 0° l' W., on a ranaom line bet. sees. 1 and 2. 
Set temp. l sec. cor. 

* * 

Intersect N. bdy. of Tp. at cor. of sees. 1,2,35. and 36, which is a lime
stone, dX6X5 ins., above ground, marked and witnessed as de8Cri~ 
by the surveyor general. 

Thence I run 
S. 0° l' E. on a true line bet. sees. 1 and 2. 
Over rolling land. . 
Ravine, 3.50 chs. wide, 30 ft. deep, course N. 70° E. 
Deposit a marked stone, 12 ins. in the ground, for l sec. cor.; dig pits, 

18X18X12 ins. N. and S. of cor., 4 ft. diet.; and raise a mound of 
earth, 3i ft. base, Ii ft. high, over deposit. 

In S. pit drive a cedar stake, 2 ft. long, 2 ins. sq., 12 ins. in the ground 
marked t S. 2 on W. and 1 on E. face. 

The cor. of sees. 1,2, 11, and 12. 
Land, rolling. 
Soil, clay and loam; 3rd and 4th rate. 
No timber. 

Aug. 5, 1893. 

From the cor. of sees. 2, 3, 34, and 35, on S. bdy. of the Tp., which is a 
locust post, 4 ins. sq., 12 ins. high, marked and witnessed as described 
by the surveyor general, I run 

N. 0° 2' W., bet. sees. 34 and 35. . . 
* * * * ... 

S. 89° 57' E. on a random line bet. sees. 26 and 35. 
40.00 Set temp. l sec. cor. 
48.13 To left bank of Yellowstone River, set temp. meander cor. 

To detennine the.dist. acroBB', I set a fl~ on line on right bank of the 
river; then measure a base line S. 22 58' E. 15.00 chs. to a pomt, 
whence the flag bears N. 41° 47' E. From the, flag the S. end of the 
base bears S. 41° 47' W.; by separate measurement of each angle 
they are found respectively 66° 59', 64° 48', and 48° 16'; their sum 

-The trJaugulation w11l alwaya be made on the random line when a random line Is run. See page 
68, and Plate I, dg. 4. 
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31. H3 

37.50 
40.03 
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being lSOo 03', or 3' too great. I diminish each angle by one-third of 
the eXCeBB and compute the distance acroBB the river, as follows: 

Bin 64° 47' 0.905XI5 
Bin 480 15'X base, or 0.746 18.19 chs.; alBo, 

48.13+18.19 makes 
To right bank of river; Bet temp. meander cor. 
Intersect N. and S. line, 31kB. S. of cor. of BeCB. 25,26,35, and 36; thence 

I-run 
N. 89° 58' W., on a true line bet. BeCB. 26 and 35. 
Over lever bottom land, through scattering timber. 
To right bank of Yellowstone River. 
Set a limestone, 19X7X5 ins., 15 ins. in the ground, for meander cor. of 

fracl. BeC!!. 26 and 35, marked M Con W. face, with 1 groove on S. face; 
from which 

A sycamore, 19 ins. diam., bears N. 49!0 E., 26 Ike. dist., marked T 
15 N R 20 E S 26 M C B T. 

A cottonwood, 13 ins. diam., bears S. 38~0 E., 211ks. dist., marked 
T 15 N R 20 E S 35 M C B T. 

To left bank of Yellowstone River. 
A sycamore, 13 ins. diam., for meander cor. of fracl. BeCB. 26 and 35, I mark 

M ConE., 
T 15 N on W., 
R 20 E S 35 on S., and 
S 26 on N. side; dig a pit, 36X36X12 ins., 8 ft. W. of tree, and 

raise a mound of earth, 4 ft. baBe, 2 ft. high, W. of cor. 
Leave scattering timber, bears NW. and SE. 
Set a cedar poet, 3 ft. long, 3 ins. sq., with marked stone, 24 ins. in the 

ground, for! sec. cor. marked t S 26 on N. and 35 on S. face; dig pitl', 
18X18X12 ins., E. and W. of post,3ft.dist.; and raise a mound of 
earth, 3~ ft. base, I! ft. highl N. of cor. 

The cor. of BeC!!. 26, 27, 34, ana 35. 
Land, level. 
Soil, alluvial and sandy; 1st and 3rd rate. 
Timber, sycamore and cottonwood. 

N. 0° 2' W., bet. BeCS. 26 and 27. 

* * * * 

S. 89° 58' E., on a random line bet. BeCB. 23 and 26. 

* * * * 

N. 0° 2' W., bet. sees. 22 and 23. 

* * * * 

S. 89° 56' E., on a random line'bet. BeCB. 14 and 23. 

* * * * 

N. 0° 2' W., bet. secs. 14 and 15. 

* * * * 

* 

* 

'* 

* 

* 
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Chains. S. 89° 53' E., on a random line bet. sees. 11 and 14. 

* * * * * 

N. 0° 2' W., bet. Bees. 10 and 11. 
Over gradually ascending ground. 

28.00 Ravine, 18 ft. deep, course S. 30° E. 
30.50 Begin ascent over stony ground, bears E. and W. 
40.00 8et a granite stone, 16X6X6 ins., 11 ins. in the ground, for l BeC. cor. 

marked l on W. face: and raise a mound of stone,2 ft. base, 11 ft. 
high, W. of cor. Pits impracticable. 

This l sec. cor. stands on S. slope of ridge, 50 ft. above the sec. cor. 
42.00 Top of sharp rocky ridge,2O ft. above the l sec. cor., bears N. 75° E. and 

&W~ . 
43. 50 Begin descent. 
48.50 : Foot of descent,25 ft. below top of ridge, bears E. and W.: thence, 

ascend along 8E. slope of spur. 
53.00 Enter heavy oak and pine timber, bears E. and W. 
60.00 A point, 200 ft. above t sec. cor.; thence descend into ravine 50 ft. 

deep, course 8. 35° E.: ascend very steep slope to 
80.00 A pine, 27 ins. diam., for cor. of secs. 2, 3, 10 and 11, I mark 

T 15 N 8 12 on NE., 

40.00 
80.17 

19.00 
19.90 
26.00 
40.081 

R 20 E S 11 on SE., 
810 on SW, and 
8 3 on NW. side, with 5 notches on 8. and 2 notches on E. 

side: from which 
An oak, 12 ins. diam., bears N. 22° E., IUks. dist., marked T 15 

NR2OES2 BT. 
A pine, 14 ins. diam., bears 8.651° E., 21 lks. dist., marked T 15 

N R 20 E S 11 B T. 
A pine, 15 ins. diam., bears S. 411° W., 27 Ike. dist., marked T 15 

N R 20 E 8 10 B T. 
An oak, 14 ins. diam., bears N. 48lo W., 23 Ike. dist., marked T 

15 N R 20 E S 3 B T. 
This cor. stands on a 8E. spur of the Little Snowy Mountains, 560 ft. 

above cor. of sees. 10, 11, 14, and 15. 
Land, mountainous. 
Soil, stony; 4th rate. 
Timber, oak and pine. 
Mountainous or heavily timbered land, 59.50 chs. 

S. 89° 49' E., on a random l~ne bet. secs. 2 and 11. 
Set temp. l sec. cor. 
Intersect N. and S. line, 23·lks. 8. of the cor. of Bees. 1,2,11, and 12. 
Thence 1 run 
N. 89° 59' W. on a true line bet. sees. 2 and 11. 
Over rolling land. 
Enter heavy oak. timber, bears No 10° E. and S. 10° W. 
Branch, 4 lks. wlde, course 8.60 E. 
Begin ascent of mountain spur, bears about S. 20° W. 
Top of spur, 80 ft. above sec. cor. . 
Set a cedar post, 3 ft. long, 3 ins. sq., 24 ins. in ground, for l sec. cor., 

marked l 8.2 on N. and 11 on 8. face: from which 
An oak, 11 ins. diam., bears S. 541° E., 24 Ike. dist., marked l 8. 11 

B.T. 
A pine, 13 ins. diam., bears N. 361° E., 181ks. dist., marked l S. 2 

B. T. I 
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57.00 
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71.00 
so. 17 

40.00 
so. 15 

5.00 
30.00 

40.15 

45.00 
54.00 

so. 15 

2.00 
40.00 

45.50 
60.00 
so. 00 
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Thence along BOuth side of spur. 
Leave heavy oak timber, bears N. and S.; descend abruptly. 
Bottom of ravine, 40 ft. deep, course S. 60° E.; ascend very steep rocky 

slope. 
Enter heavy pine timber, bears NE. and SW. 
The cor. of secs. 2, 3, 10, and U. 
Land, mountainous. 
Soil, sand and gravel; 4th rate. 
Timber, oak and pine. 
Mountainous or heavily timbered land, 61.00 chB. 

N.OO 2' W., on a random line bet. sees. 2 and 3. 
Set temp. t sec. cor. 
Intersect N. bdy. of the TP. 5 Ike. W. of the cor. of secs. 2,3,34, and 35, 

which is a granite stone, 5X8X5 ins. above ground, marked and wit
nessed as described by the surveyor general. 

August 7: At 5h oom p. m., 1. m. t., I set off 16° U' N., on the deel. arc; 
45° 50', 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 end of the Little Snowy 

Mountains, 1,200 ft. high. 
Begin descent of eastern slope of mountain. 
He8.d of ravine, 200 ft. below sec. cor., course S. 60° E.; thence over 

broken ground. 
Set a lava stone, 17X8X5 ins., 12 ins. in the ground, fort sec. cor. marked 

ton W. face; and raise a mound of stone, 2 ft. base, It ft. high, W. of 
cor. Pits impracticable. , 

Enter heavy pine timber, bears E. and W.; descend rapidly. 
Beall of ravine 170 feet below 1 see. cor., course SE.; thence ascend over 

rough stony ridges. 
The cor. of secs. 2, 3, 10, and U. 
Land, mountainous. 
Soil, rocky; 4th rate. 
Timber, pine and oak. 
Mountainous or heavily timbered land, SO.15 chs. 

August 7, 1893. 

From the cor. of sees. 3,4,33 and 34, on S. bdy. of the Tp., which is a 
cedar post. 4 ins. sq., 12 ins. high, marked and witnessed as described 
by the surveyor general, I run 

N. 0° 3' W., bet. secs. 33 and 34. 
Over levelland. 
Creek 14 Ike. wide, good water, course S. 65° E. 
Set a cedar post, 3 ft. long,3 ins. sq., with quart of charcoal, 24 ins. in the 

lUound, for tsee. cor. marked 1 S 34 on E. and 33 on W. face; dig pits, 
18 X 18 X 12 ins., N. and S. of post, 3 ft. diet., and raise a mound of earth, 
3t ft. base, It ft. high, W. of cor. 

Branch 8 Ike. wide, pure water, course N. 60° E.; enter meadow land. 
Leave meadow land, bears E. and W. 
Deposit a quart of charcoal 12 ins. in the ground, for cor. of sees. 27,28, 

33, and 34; dig pits, 18X18X12 ins., in each sec., 4 ft. dist.; and raise a 
mound of earth, 4 ft. base, 2 ft. high, over deposit. In SE. pit drive 
a cedar stake, 2 ft. long, 2 ins. sq., 12 ins. in the ground, marked 

T 15 N S 27 on NE., 
R 20 E S 34 on BE., 
S 33 on SW., and 
S 28 on NW. face, with 1 notch on S. and 3 notches on E. edge. 

Land, level. 
Soil, rich loam; 1st rate. 
No timber. 
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Chains. S. 89° 57' E., on a random line bet. sees. 27 and 34. 
40.00 Set temp. t see. cor. 
79.87 Intersect N. and S. line, 3lks. S. of the cor. of sees. 26, 27, 34, and 35. 

Thence I run 
N. 89° 58' W., on random line bet. sees. 27 and 34. 
Over levelland. 

39.93i Set a limest<?ne, ~X7X5 ins., i~ the ~und, for t sec. cor., mar~ed l on 
N. face; dig Nlts, 18X18XI2 ms., . and W. of stone, 3 ft. dlst.; and 

79.87 
raise a moun of earth, 3t ft. base, It ft. high, N. of cor. 

The cor. of sees. 27, 28, 33 and 34. 
Land, level. 
Soil, sandy loam; 1st rate. 
No timber. 

N. 0° 3' W., bet. sees. 27 and 28. 
Over level land. 

1.70 Branch 7lks. wide, good water, course SW. 
3.30 Same branch, 7 lks. wide, course E. . 

27.40 Tel~ph line, bears E. and W. 
30.00 Roa from Mound City to Lake City, bears N. 73° W. and S. 73° E. 
32.00 Road from Mound Citr, ~ Lake City, bears E. and W. 
40.00 Set a locust post, 3 ft. ong, 3 ins. sq., with marked stone, 24 ins. in the 

ground, for t see. cor., marked t S 28 on W. and 27 nn E. faee; di~ 
pits, 18X 18X12 ins., N. and S. of post, 3 ft. dist.; ar,_ :aise a moun 

80.00 
of earth, 3t ft. base, Ii ft. high, W. of cor. 

Set an oak post, 3 ft. long,4 ins. sq., with charred stake, 24 ins. in the 
ground, for cor. of sees. 21, 22, 27 and 28, marked 

T 15 N S 22 on NE., 
R 20 E S 27 on SE., 
S 28 on SW., and 
S 21 on NW. face, with 2 notches on S. and 3 notches on E. edge; 

dig pits, 18X18X12 ins., in each see., 5i ft. dist.; and raise a 
mound of earth, 4 ft. base, 2 ft. high, W. of cor. 

Land, level. 
Soil, sandy loam; 1st rate. 
No timber. 

S. 89° 58' E., on a random line bet. sees. 22 and 27. 
40.00 Set temp. t sec. cor. 
79.89 Intersect N. and S. line, 2 lks. S. of cor. of sees. 22, 23, 26 and 27. 

Thence! run 
N. 89° 59' W., on a true line bet. sees. 22 and 27. 
O\'er level land. 

39.M! Set a limestone, 15X8X5 ins., 10 ins. in the ground, for t sec. cor., marked 
l on N. face; dig lits, 18X18X12 ins., E: and W. of stone, 3 ft. dist.; 
and raise a moun of earth, 3t ft. base, Ii ft. high, N. of cor. 

79.89 The eor. of sees. 21, 22, 27, and 28. 
Land, level. 
Soil, sandy loam; 1st rate. 
No timber. 

N. 0° 3' W., bet. sees. 21 and 22. 
Over level land. 

13.90 To the margin of an impassable swamp, bears E. and W. 
Set a cedar post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins. in the 

ground, for witness point, marked W P on W. face; dig pits 18X18X 
12 ins., N. and S. of post, 3 ft. dist.; and raise a mound of earth, 3t ft. 
base, It ft. high, W. of cor. 
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1~~~ins.1 To paal th~- swam; 1 offset: f~~lowS; 
I East 18.00 chs. 
I N. 0° 3' W. 26.10 chs. 

I 
West, 5.00 chs. to a point on margin of swamp' 13.00 chs. E. of 

4;0.00 The point for! sec. cor. in swamp. 
N. 0° 3' W. 19.00 chs. 

I West 13.00 cbs. to a point on line bet. sees. 21 and 22; thence, S. 

I 
0° 3' E., 5.40 ChB., to 

5:~. 60 North side of impassable swamp, on line. 
Set a juniper post, 3 ft. long, 3 InS. sq., with charred stake, 24 ins. in the 

ground, for witness cor. to ! sec. cor., marked We! S 22 on E. and 
21 on W. face; dig pits, 18X18X12 ins., N. and S. of post, 3 ft. dist.; 
and raise a mound of earth, 3i ft. base, Ii ft. high, W. of cor. 

Thence, N. 0° 3' W., 26.40 chs., to the point for sec. cor., which falls in 
Old Military Road, bears N. 55° W. and S. 55° E. Therefore at 

i9.40 Set a juniper post, 3 ft. long, 4 ins. sq., with marked stone, 24 ins. in the 
ground, for witness cor. to cor. of seC!!. 15, 16, 21 and 22, marked 

WeT 15 N S 15 on NE., 
R 20 E S 22 on BE., 
S 21 on SW., and 
S 16 on NW. face, with 3 notches on S. and E. edges; diJr pits, 

18X18X12 ins., NE., SE., BW., and NW. of cor. 5i ft. dist.; 
and raise a mound of earth, 4 ft. base, 2 ft. high, W. of cor. 

80.00 Deposit a quart of charcoal, 24 ins. in the ground, for cor. of sees. 15, 16, 
I 21 and 22. 

Land, level. 
Soil, rich loam; 1st rate. 
No timber. 

S. 89° 59' E. on a random line bet. sees. 15 and 22. 
* * * * * I ______________ ~--------------I 

I N. 0° 3' W. bet. sees. 15 and 16. 
Over level land. 

0.60 Deposit a marked stone, 12 ins. in the ground, for witness cor. to cor. 
of seC!!. 15, 16, 21 and 22; dig pits, 18X18X12 ins., NE., SE., SW., 
and NW. of cor., 4 ft. dist.; and raise a mound of earth, 4 ft. base, 2 
ft. high, over deposit. In SE. pit drhoe a cedar stake, 2 ft. long, 2 
ins. sq., 12 ins. in the ground, marked 

WeT 15 N S 15 on NE. 
R 20 E I:l 22 on SE., 
S 21 on SW., and 
S 16 Oil NW. face; with 3 notches Oil S. and E. edges. 

40.00 Set a cedar post, 3 ft. long, 3 ins. sq., with charred stake, 24 ins., etc. 

S. 89° 54' Eo on a random line bet. sees. 10 and 15. 

* * * * * 

N. ° 3' W. bet. sees. 9 and 10. 

* * * * * 
aA Witness Corner to the i sec. cor. would be established at this point, In elISe no witness corner 

could be placed on line within 20.00 cbs. of the I sec. cor. 
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8ulJdWision of T. 15 8., R. 1]0 E 

Chains. S. 89° 59' E. on a random line bet. 1!eCI!. 3 and 10. 

40.00 
so. 19 

7.00 
18.00 
27.00 
36.00 
87.50 
40.19 

47.00 
51. 00 
58.00 

63.00 
65.00 
67.50 

74.00 
80.19 

* * 

N. 0° 3' W. on a random line bet. 1!eCI!. 3 and 4. 
Set temp. t sec. cor. 

* * 

Intersect N. bdy. of the Tp. 2 lks. E. of cor. of secs. 3,4,38, and 34, which 
is a granite stone, 6 X 8 X 4 ins. above ground, marked and witnel!i!ed j\I! 

described by the surveyor general. 
August 10: At 5h 5m p. m., 1. m. t., I set off 45° 50' on the lat. arc; 15° 

19' N., on the decl. arc; and determine a meridian with the solar, at 
the cor. of 1!eCI!. 3, 4, 38, and 34. 

Thence I run 
S. 0° 4' E. on a true line bet. 1!eCI!. 3 and 4. 
Ascend spur extending west. 
Top of spur, 20 ft. above sec. cor., bears E. and W.; descend. 
Ravine, 20 ft. below top of ridge, course N. 85° W.; ascend spur. 
Top of spur, 25 ft. above ravine, bears E. and W.; descend. 
Ravine, 30 ft. below top of ridge, course N. 75° W.; ascend. 
Enter heavy pine timber. 
An oak, 9 ins. diam., for t sec. cor., I mal'k t S 3 on E. and 4 on W. side; 

from which 
A pine, 8 ins. diam., bears S. 14° E., 20 lks. diet., marked! S. 3 B T. 
An oak, 10 ins. diam., bears S. 75io W., 19 lks. dist., marked! S 
4B~ I 

Top of spur, 65 ft. above ravine, bears N. 70° W. and S. 70° E.; descend. 
Leave heavy pine timber, bears N. 70° W. and S. 70° E. 
Foot of descent, 20 ft. below top of ridge, bears N. 85° W. and S. 85° E:; 

ascend. 
Enter heavy pine timber, bears NW. and E. 
Top of ridge, 150 ft. above foot of spur, bears E. and W.; descend. 
Leave heavy pine timber, bears N. 60° W. and S. 60° E.; thence over 

broken, stony ground. . 
Begin ascent. 
The cor. of 1!eCI!. 3, 4, 9 and 10. 
Land, mountainous. 
Soil, stony; 4th rate. 
Timber, pine with some oak. 
Mountainous or heavily timbered land, 80.19 chs. 

August 10, 1893. 

This 11th day of August, 1893, I discharge James Banner and eml?loy 
Edward Ensign, to perform the duties of ft~n. No officerauthonzed 
to administer oaths, other than myself, bemtt available, without great 
inconveniencei delay, and expense, I admimster the required prelim
inary and fina oaths. 

ROBERT ACRES, 
U. S. Deputy Surveyor. 

NOTE.-Ciear Lake a body of deep water, more than 25 acres in extent, 
not drainable or iikely to dry up, situated about the middle of sec. 38, 
I prepare to meander, as followll: 

The sky is overcast and solar observations are impossible. 
I find thetsec. cor. on S. bdy. of sec. 33, which isalimeetone5x8X5 ins., 

above ground, marked and witnessed as described bX the surve),or 
general, on line with the section corners which are vislble from said t 
sec. cor.; therefore, from a sight on the SW. cor. of sec. 38, I turn off 
an angle of 89° 53' to the north, and run 

N. 0° 3' W., bet. the E. and W. halves of sec. 38. 
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&lxliviBion of T. 15 No, R. 1]0 E. 

Chains. Over levelland. 
17.80 Enter scattering timber, bears E. and W. 
20. 42 To bank of Clear Lake. 

3.50 
24.00 

40.00 

80.00 

Set a cedar post, 3 ft. long, 3 ins. sq., 24 ins. in the ground, for special 
meander cor. of frae!' E. and W. halves of see. 33. marked . 

S M C on N., 
T 15 N on S., 
R 20 E S 33 on E., and 
S 33 on W. face; from which 
A maple, 8 ins. diam., bears S. 21!0 E., 15 Ike. dist., marked T 15 

N R 20 E S 33 S M C B T. 
An Mh, 12 ins. diam., bears S. 72to W., 211ks. diet., marked T 15 

N R 20 E S 33 S M C B T. 
Land, level. 
Soil, rich loam; 1st rate. 
Timber, oak, ash, and maple. -
NOTE.-At 9 a. m., heavy rain prevents further work this day. 

August 11, 1893. 

August 12: At 7b 4m a. m., 1. m. t., I set off 45° 45' on the lat. arc; 14° 51' 
N., on the decl. arc; and determine a meridian with the solar at the 
cor. of sees. 4, 5, 32, and 33. on the S. bdy. of the Tp., which is a lime
stone, 6X6X4 ins., above ground, marked and witnessed as described 
by the surveyor general. 

N. 0° 4' W., bet. sees. 32 and 33. 

* * * • * * 

S. 89° 57' E., on a random line bet. sees. 28 and 33. 

* * * * * 

From the t see. cor. bet. sees. 28 and 33, I run 
S. 0° 3' E., bet. the E. and W. halves of sec. 00. 
Over level land. 
Spring branch, 8 Iks. wide, pure water, course S. SOo E. 
To bank of Clear Lake. 
Set a limestone, 20 X 6 X 6 ins., 15 ins. in the ground, for special meander 

cor. of frael. E. and W. halves of sec. 33, marked 
S M C on S. face; dig a pit, 36 X 36 X 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; 1st rate. 
No timber. 

N. 0° 4' W., bet. sees. 28 and 29. 
* * * 

East, on a random line bet. BeeS. 21 and 28. 
* * * 

* * 

* * 

N. 0° 4' W., betileCB. 20 and 21. . 
Set a limestone, 18x6X6 ins., 12 ins. in the ground, for t Bee. cor., etc. 
August 12: At the t sec. cor., bet. sees. 20 and 21, I set off 14° 46' N., on 

the dec!. arc; and, at 12h 05m, 1. m. t., observe the sun on the meridian; 
the resulting lat. is 45° 47', which is about the proper lat. 

Set a limestone 18X18X4 ins., 12 ins. in the ground, for cor. of BeeS. 16, 
17, 20, and 21, marked, etc. 

August 12, 1893. 
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SuMWi8ion of T. 16 No, R. ~o E. 

Chains. Heavy rain prevented work until afternoon August 14, 1893. 
The cor. of secs. 15, 16, 21, and 22, being plainly visible, 

I run for said cor. from last see. cor. 
S. 89° 59' E. on a random line bet. BeeS. 16 and 2i. 

12.90 To margin of impassable swamp; set a temp. witness point. a Then off-
set as follows: 

North, 9.50 chs.; then, on the offset line: 
S. 89° 59' E., 40.00 chs.; set temp. witness cor. to t see. cor.; 
S. 89° 59' E., 64.00 chs. (counted from Bee. cor.); then 
South, 9.50 chs. to the random line, on which, at 

79.92 Intersect N. and S. line at cor. of sees. 15, 16, 21, and 22. 
Thence I run 
N. 89° 59' W., on a true line bet. sees. 16 and 21. 
Over levelland. 

18.30 To margin of impassable swamp. 
Set a cedar post, 3 ft. long, 3 ins. sq., with charred stake, 24 ins. in the 
~ound, for witness point, mar~ed W P on. N. face; dig pits, 18X18X12 
IllS., E. and W. of post., 3 ft. dlst.; and raise a mouna of earth, 3! ft. 
base, 11 ft. high, N. of cor. 

Thence, offset N., 9.50 cbs.; then run on offset line N. 89° 59' W. 
39.96 Set a juniper post, 3 ft. long, 3 ins. sq., with marked stone, 24 ins. in the 

ground, for witness cor. to t sec. cor., marked W CiS 16 on N. and 
21 on S. face; dig pits, 18X18X12 ins., E. and W. of post, 3 ft. dist.; 
and raise a mound of earth, 31 ft. base, 11 ft. high, N. of cor. 

67.02 Offset south 9.50 chs., to true line. 
Set an oak post, 3 ft. long. 3 ins. sq., with quart of charcoal, 24 ins. in the 

ground, for witness point, marked W P on N. face; dig pits, 18X18 
X12 ins., E. and W. of post, 3 ft. dist.; and raise a mound of earth, 
31 ft. base, I! ft. high, N. of cor. 

I The swamp can be drained into LiB'S Lake. 
79.92 The cor. of sees. 16, 17, 20, and 21. 

38.00 

40.00 

40.60 

66.00 

68.00 
80.00 

Land, level. 
Soil, rich loam; 1st rate. 
No timber. 

N. 0° 4' W., bet. sees. 16 and 17. 
* * * * 

S. 89° 59' E., on a random line bet. sees. 9 and 16. 
* * * * 

* 

* 
N. 0° 4' W., bet. sees. 8 and 9. 
Over rolling land. 
To S. bank of limestone quarry, bears E. and W. To pass the quarn', I 

offset 2.00 chs. E., then N. 0° 4' W. on the offset line. . 
The point for t sec. cor. falls in quarry. Continue offset line to 40.60 

chs.; then, W. 2.00 chs., to tnte line. 
Set a limestooo, 15X9X5 ins., 10 ins. in the gronnd, for witness cor. to t 

sec. cor. marked W C! on W. face; and raise a mound of stone, 2 ft. 
base, I! ft. high, W. of cor. Plts impracticable. 

Middle of single track of the Montana and Manitoba Railroad, bears N. 
42° E. and S. 42° W. 

Telegraph line, bears N. 42° E. and S. 42° W. . 
Set a limestone, 17X9X5 ins., 12 ins. in the ground, for cor. of BeeS. 4,5, 

8, and·9, marked with 5 notches on S. and 4 notches on E. edge; dig 
pits, 18X18X12 ins., in each sec., 5~ ft. dist.; and raise a mound of 
earth, 4 ft. base, 2 ft. high, W. of cor. 

From this cor. the U. S. mineral monument in sec. 5 bears N. 59!0 W. 
Soil, thin and gravelly, with many limestone outcrops; 3rd and 4th rate. 
No timber . 

• When olfsets are made from random latitudinal section lines, temporary marks 11'111 be left for 
Wltnef18 Points and Wltne88 Comers, &8 Uluslrated above. 
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Chains. 

40.00 
79.96 

4.00 
10.00 
16.00 
27.00 
32.00 
37.00 
39.96 

50.00 

55.00 
62.00 
74.00 
79.96 

40.00 

80.00 

INSTRUCTIONS FOR SURVEY OF PUBLIC LANDB. 175 

Sulxlivi8ion of T. 15 No, R. ~o E. 

August 14: At4h 3O-p. m., l.m. t., I setoff 450 49" on the lat. arc; 140 6' N. 
on the decl. arc; and determine a meridian with the solar, at the cor. 
of sees. 4, 5, 8 and 9. 

Thence·1 mn 
S. 890 55' E., on a random line bet. BeCB. 4 and 9. 

* * * * * 

N. 00 4' W., on a random line bet. sees. 4 and 5. 
Set temp. t sec. cor. 
Intersect N. bdy. of the Tp. 21ks. W. of cor. of BeCB. 4, 5, 32, and 33. 
Thence I mn . 
S. 00 3' E., on a true line bet. sees. 4 and 5. 
Over ridges and ravines; ascend. 
Top of spur, bears E. and W.; d~nd. 
Ravine 20 ft. deep, course E., ascend. 
Top of spur, 40 ft. above ravine, bears S. 700 E. and N.700 W.; descend. 
Ravine, 30 ft. deep, course S. 800 E.; ascend. 
Top of spur, bears S. 850 E. and N. 850 W.; descend. 
Ravine, 25 ft. deep, course S. 650 E.; ascend. 
Set a limestone, 15X6X6 ins., 10 ins. in the ground, for t sec. cor., marked 

ton W. face; and raise a mound of stone, 2 ft. base, Ii ft. high, W. of 
cor. Pits impracticable. 

This cor. stands on the NE. slope of a spur descending BOutheasterly; 
ascend. 

Top of spur, bears E. and W., about 35 ft. above t sec. cor., bears E. and 
W.; descend. 

Ravine, 20 ft. deep, course N. 550 E.; ascend. 
Top of low spur, bears E. and W.; descend. 
Foot of slope, bears N. 400 E. and S. 650 W. 
The cor. of BeCB. 4, 5, 8, and 9. 
Land, mountainous. 
Soil, rocky; 4th rate. 
No timber. 
Mountainous land, 74.00 chs. August 14, 1893. 

August 15: At 7h 35m a. m., 1. m. t., I set off 450 45' on the lat. arc; 130 

54' N., on the decl. arc; and determine a meridian with the solar at 
the cor. of sees. 5, 6, 31, and 32; which is alimestone,5X8X6ins. above 
ground, marked and witnessed as described by the surveyor general. 

Thence 1 mn 
N.Oo 5' W., bet.secs.31 and 32. 
Over levelland. 
Trail, bears E. and W. 
The SW. cor. of James Parker's Desert Land Claim, which is an oak post, 

2 ft. high, 6 ins. sq., marked J P D L C 3, bears N. 49io W. 
The SE. cor. of the same claim, which is a round pine post, 3 ft. high, 

6 ins. diam., marked J P D L C 4, bears N.66° E. 
Set a locust post, 3 ft.-long, 3 ins. sq., with marked stone, 24 ins. in the 

ground, fort sec. cor., marked t S 31 on W., and 32 on E. face; dig pits, 
18X18X12 ins., N. andS. of post, 3ft. dist.; and raise a mound of earth, 
3! ft. base, I! ft. high, W. of cor. 

Set a limestone, 2OX7X5 ms., 15 ins. in the ground, for cor. of ~ecs. 29, 
30, 31 and 32, marked with 1 notch on S. and 5 notches on E. edge; dig 
pits, 18X18X12 ins., in each sec.,5! ft. dist.; and raise Ii mound of 
earth, 4 ft. base, 2 ft. high, W. of cor. 

From this cor. the above described SW. cor. of James Parker's Desert 
Land Claim bears S. 29tO W. 

The NW. cor., which is a post 3 ft. long, 5 ins. sq., marked J P D L C 2, 
bears N. 420 W. 

Land, Jevel. 
SoH, sand; 4th rate. 
No timber. 
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8ulJdi'lJision of T. 15 No, R. 1]0 E. 

Chains. S. 89° 57' E., on a random line bet. sees. 29 and 32. 
40.00 Set temp. ! 800. cor. 
79.97 Intersect N. and S. line 7 Ike. N. of cor. of sees. 28, 29, 32 and 33. 

Thence I run 
N. 89° 54' W., on a true line bet. BeCI!. 29 and 32. 
Over levelland. 

14.50 Begin ascent, bears N. and S. 
16.50 TOE of ascent and edge of sandh plain, bears N. and S. 
28.50 A ne ::r.ring of good water, 3 . diam., 1 ft. dee&, bears S., 2.50chs. dist. 

The N . cor. of James Parker's Desert Land laim, a mound of stone, 
without marks, bears N. 21° E. 

39.98i Set a sandstone, 18X6X5 ions., 12 ins. in the ground, for! sec. cor., 
marked! on N. face; dig aits, 18X18X12 ins., Ii;. and W. of stone, 3 
ft. dist.; and raise a moun of earth, 3i ft. base, Ii ft. high, N. of cor. 

From this t sec. cor. the SE. cor. of James Parker's Desert Land Claim 
bears S. 14io E. 

79.97 The cor. of sees. 29, 30, 31, and 32. 
Land, level. 
Soil, sand; 4th rate. 
No timber. 

The cor. of sees. 25, 30, 31, and 36 on the W. bdy. of the Tp. being 
plainly visible, I run for said cor. 

N. 89° 57' W., on a random line bet. sees. 30 and 31. 
40.00 I Set temp. t sec. cor. 
78.35 Intersect the W. bdy. of the Tp. at the cor. of sees. 25,30,31, and :~, 

which is a mound of earth, with stake and pit, marked and witnessed 
as described by the surveyor general. 

Thence I run 
S. 89° 57' E., on a true line bet. sees. 30 and 31. 
Over level land. 

38.35 Set a juniper fost, 3 ft. long, 3 ins. sq., with charred stake, 24 ins. in the 
ground for sec. cor., marked t S. 30 on N. and 31 on S. face; dig ~its, 
18X18X12 ins., E. and W. of post,3 ft. diet.; and raise a moun of 
earth, 31 ft. base, lift. hit, N. of cor. 

I From this! sec. cor., the N . cor. of James Parker's Desert Land Claim 
bears N. 23° E. 

78.35 The cor. of sees. 29, 30, 31, and 32. 
Land,level. 
Soil, sand; 4th rate. 
No timber. 
Au~t 15: At this comer, 1 set off 13° 50' N. on the declo arc; and at 

I 1 h 4m, 1. m. t., observe the sun on the meridian; the resulting lat. is 
45° 46'. . 

N.Oo 5' W., bet. sees. 29 and 30. 
Over level land. 

40.00 Deposit a marked stone, 12 ins. in the 5Jround, for t sec. cor.; dig pits, 
18X18X12 ins., N. and S. of cor., 4 ft. ist.; and raise a mound of earth, 
31 ft. base, Ii ft. high, over deposit. In S. pit drive a cedar stake, 2 ft. 
long, 2 ins. sq., marked! S 29 on E. and 30 on W. face. 

From this t sec. cor. the NE. cor. 8f James Parker's Desert Land Claim 
bears S. SOo E. 

56.00 ~raph line, bears E. and W. 
59.00 If'Ming to Lake City and Mound City, bears E. and W. 
76.50 Begin descent over rocky ground, bears E. and W. 
SO. 00 Set a sandstone,15X8X6 ins., 10 ins. in the ground, for cor. of secs.19, 20, 

29, and 30, marked with 2 notches on S. and 5 notches on E. ed~; and 
raise a mound of stone, 2 ft. base, Ii ft. high, w. of cor. Pits unprac-
ticable. 

This cor. stand'll on stony ground sloping N., about 25 ft. below level of 
the plain. 
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S1.d)(iivision of T. 15 N.,. R. ~o E. 

Chains. S. 89° 54' E., on a random line bet. sees. 20 and 29. 

2.00 

32.50 
40.00 

44.50 

16.40 
20.50 
30.00 

36.50 
40.00 

43.20 

* * * * * 
N. 89° 57' W., on a random line bet. sees. 19 and 30. 

* * * * * 

N. 0° 5' W., bet. sees. 19 and 20. 
Descend over stony ground. " 
Foot of descent, 10 ft. below sec. cor., and 35 ft. below the sandy plain, 

bears E. and W. Thence gradual descent toward Lin's Lake. 
:Enter scattering timber, bears E. and W. • 
Set a cedar poet, 3 ft. long, 3 ins. sq., 24 ins. in the ground, for l sec. cor. 

marked l S 19 on W. and 20 on W. face; from which 
A maple, 22 ins. diam., bE>ars N. 22° W., 191ks. dist., marked! S 19 

BT. 
Anash, 13 ins. diam., bears N. 70io E., 281ks. dist., marked l S 20 

BT. 
To bank of Lin's Lake. No stones available. 
Set a cedar poet, 3 ft. long! 4 ins. sq., 24 ins. in the ground, for meander 

cor. of fracl. sees. 19 ana 20, marked 
MCon"N., 
T15 N on S., 
R 20 E S 20 on E., and 

"S 19 on W. face; from which 
A maple,8 ins. diam., bears S. 22io E., 211ks. dist., marked T 15 

N R 20 E S 20 M C B T. 
An ash, 12 ins. diam., bears S. 56!0 W., 27 lks. dist., marked T 15 

N R 20 E S 19 M C B T. 
Land, gently rolling. 
Soil, mostly rich loam; let rate. 
Timber, maple, ash and oak. August 15, 1893. 

August 16: At 7h• 4m. a. m., I. m. t., I set off 45° 48' on the lat. arc; 13° 
36' N., on the dec!. arc; and determine a meridian at the cor. of sees. 
16, 17,20 and 21; thence I run 

N. 89° 57' W., on a true line, bet. secs. 17 and 20. 
Over gently rolling land, descending toward Lin's Lake. 
Telegraph line, bears N. and S. 
Road to Lake City, bears N. and S. 
Irrigating ditch, 8lks. wide, course S. 60° W. Enter field cultivated by 

irrigation; extends N., 5.00 chs., and S. about 10.00 chs. 
Leave field, enter scattering timber, bears N. 65° E. and S. 65° W. 
Set a cedar post, 3 ft. long, 3 ins. sq., 24 ins. in the ~['(Iund, for l sec. cor., 

marked l S 17 on N. and 20 on S. face; from whIch 
A sycamore, 22 ins. diam., bears N. 22° W., 19 Iks. dist., marked l 

S 17 BT. 
An ash, 13 ins. diam., bears S. 70io W., 28 Iks. dist., marked l S 

2OBT. 
To bank of Lin's Lake. 
A sycamore, 18 ins. diam., for meander cor. of frael. secs. 17 and 20, 1 

mark 
M Con W., 
T 15 N on E., 
R 20 E S 17 on N., and 
S 20 on S side; from which 
An ash, 10 ins. diam., bears N. 40tO Eo, 20 Iks. dist., marked T 15 N 

R 20 E S 17 M C B T. 
A maple, 9 ins. diam., bears S. 49~0 E., 231ks. dist., marked T 15 

N R 20 E S 20 l\f C B T. 
Land, gently rolling. 
Soil, rich loam; 1st rate. 
Timber, ash, maple, and sycamore. 

18791-02-12 
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Chains. 

39.20 
40.00 

55.00 

60.00 
61.00 

63.50 
80.00 

SulJdiviaion of T. 158., R. 1)0 E. 

From the cor. of sees. 8, 9, 16, and 17, previously set, I run 
N. 89° 57' W., on a true line, bet. sees. 8 and 17. 
Over rolling land. 
Telegraph line, bears N. 28° W. and S. 28° E. 
Set a cedar post, 3 ft. long, 3 ins. sq., with charred stake, 24 ins. in the 

ground, for t see. cor., marked t 8 8 on N. and 17 on S. face; dig pits, 
18X18X12 ins., E. and W. of post, 3 ft. dist.; and raise a mound of 
earth, 3! ft. base,)! ft. high, N. of cor. 

Old Military Road, bears NW. and SE. The road branches about 2.00 
chs. SE. 

Enter road, leading to Lake City, bears W.; thence, along middle of road. 
Mid.lle of single track of the Montana and Manitoba Railroad, bears N. 

60° E. and S. 60° W. 
Telegraph line, bears N. 60° E. and S. 60° W. 
The point for see. cor. falls in wagon road; therefore 
Deposit a marked stone, 24 ins. in the ground, for corner of sees. 7,8,17 

and 18. 
Land, rolling. 
Soil, sandy loam; 3rd rate 
No timber. . 

From the cor. for sees. 7, 81 17 and 18, which falls in road, I run 
s. 0° 5' E., bet. sees. 17 ana 18. \. • 
Over rolling land; descending towards Lin's LaKe. . 

0.50 Set a limestone, 15X8X7 ins., 10 ins. in the ground, for witness cor. to 
cor. of sees. 7, 8,17 and 18, marked W C on NE. face; with 4 notches 
on S. and 5 notches on E.~; diglits! 18X18X12 ins., NE., SE., 
SW., and NW. of cor., 5! ft. dl8t.; an ratBe a mound of earth, 4 ft. 

4.00 Telegraph line, bears N. 84° E. and S. 84° W. . 
'I base, 2 ft. high, W. of cor. 

5.20 Middle of the single track of the Montana and Manitoba Railroad, bears 
N. 84° E. and S. 84° W. 

20.191 To bank of Lin's Lake. 
Set a limestone, 15X9X6 ins., 10 ins. in the ground, for meander cor. of 

fracl. sees. 17 and 18, marked M C on S. face, with 5 grooves on E. 
. face; and raise a mound of stone, 2 ft. base, I! ft. high, N. of cor. Pits 

40.00 
77.90 

17.90 

impracticable. 
Limestone crops out near the Jake. 
Land, rolling. 
Soil, rocky; 4th rate. 
No timber. 
August 16: At this meander cor. I set oft 13° 31' N. on the decl. arc; 

and at 12h 4m p. m., 1. m. t., observe the sun on themeridian; the result
ing lat. is 45° 48'. 

From the cor. of sees. 7,8,17 and 18, I run 
N. 89° 57' W., on 1& random line bet. sees. 7 and 18. 
Set. temp. t sec. cor. 
Intersect W. bdy. of the Tp., 3 Ike. S. of the cor. of sees. 7,12,13, and 18, 

which is a limestone, 6X8X6 ins. above ground, marked and witnessed 
as described by the surveyor general. 

Thence I run 
S. 89° 56' E., on a true line bet. sees. 7 and 18. 
Over gently rolling ground. 
Intersect the W. bdy. of Lake City, a townsite. Land already disposed 

of. 
Deposit broken glass as a memorial, 12 inches in ground, and set a sand

stone 21X9X8 inches, 14 ins. in ground, for closing cor. of sees. 7 and 
18, marked C C P L on W. and L C on E. face, from which 

Foundation stone, nearest comer of J. White's stone house, bears N. 34° 
E.1.82 chs. dist., marked BO, with across; and hydrant near public 
school, unmarked, bears S. 22° E. 3.10 chs. 
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Suhdivi8ion of T. 15 N., R. ~O E. 

The NW. cor. of the town-site, which is an oak post, 2 ft. above ground, 
12 ins. sq., marked NW. cor L C bears N. 0° 5'W., 40.00 chs. diet. The 
SW. cor., which is a limestone, 8X6X6 ins., above ground, marked 
SW. cor L C bears S. 0° 5' E., 29.50 chs. diet. 

From closing cor. I continue on a blank line omitting topography, &cross 
. Lake City. 
Point for t sec. cor. No comer set. 
Intersect E. bdy. of Lake City. The NE. cor., which is a limestone, 14X 

9X7 ins. above ground, mapked NE cor L C, bears N. 0° 5' W., 40.00 
chi!. dist. The SW. cor., which is a limestone, 9X6X6 ins. above 
ground marked SW cor L C, bears S. 0° 5' E., 7.53 chs. diet. 

Here set closing cor. of sees. 7 and 18. Deposit cast iron memorial, 25 
inches in the ground and set granitestone26xlOX8 ins., 20 ins. in the 
ground marked C C P L on E. and L Con W. face, from which NW. 
cor. of brick factory, marked X and B 0 bears S. 70° E. 2.15 chs. dist. 

Thence along the middle of the Mound City road. 
The cor. of sees. 7, 8, 17, and 18. 
Land, gently rolling. 
Soil, sandy loam; let rate. 
No timber. 

Auguet ].6, 1893. 

August 17: At 7b 4- a. m., l. m. t., I set off 45° 49' on the lat. arc; 
13° 17' N., on the decl. arc; and determine a meridian with the BOlar, 
at the point for cor. of sees. 7, 8, 17 and 18, which falls in the road, 
previously described. 

Thence I run 
N. 0° 5' W., bet. sees. 7 and 8. 

0.50 Set a limestone 15X8X7 ins., 10 ins. in the ground, for witness cor. to 
cor. of sees. 7, 8, 17 and 18, marked W Con NE. face; with 4 notches 
on S. and 5 notches on E. ed~; dig pits, .18X18X12 ins., NE., SE., 
SW., and NW. of cor., 5i ft. diet.; and raIse a mound of earth, 4 ft. 
base, 2 ft. high, W. of cor. 
* * * * * 

40. 00 Set limestone, etc. 
SO.OO Set a limestone, 2OX8X4 ins., 15 ins. in the ground, for cor. etc. 

S. 89° 57' E., on a random line bet. sees. 5 and 8. 
* * * * * 

N.89° 56' W., on a random line bet. sees. 6 and 7. 
* * * * * 

N.OO 5' W., on a random line bet. sees. 5 and 6. 
* * * * * 11 a. m., August 17, 1893. 

In order to locate Ivy Island, I froceed as follows: 
I begin at the meander cor. 0 fracl. sees. 17 and 20, at 12b 46- p. m., 

which being too near noon to secure accurate results with the BOlar, I 
take a back sight on the cor. of sees. 16, 17, 20 and 21, prolongthedirec
tion, N. 89° 57' W., bet. B6CS. 17 and 20, and set a Bag on line, at high 
water mark, on the SE. side of the island. To determine the distance 
to the Bag, I layoff a base line, S. 30° 32' W., 36.00 chs., toa point, at 
which the angle bet. Bag and meander cor. measures 68° OF; from the 
Bag, the base line subtends an angle of 52° 31'. The sum of the three 
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Stwdivision of T. 15 N., R. ~O E. 

Chains. angles is 180° 03'; therefore the corrected angles, taken ~n the order I 
of their measurement, are, respectively, 59° 30', 68° 00', and 52° 30'; . 
and the distance is 
sin.68°X36 0.9272X36 
sin. 52° 30' or 0.7934 42.07 chs. 

From said meander corner, thence across lake. 
36.80 The point for cor. of sees. 17, 18, 19, and 20 falls in the lake; thence 

N. 89° 57' W. bet. sees. 18 and 19. 
5. 27 In place of the flag, I . 

Set a limestone, 15X8X6 ins., 10 ins. ill the ground, for meander cor. of 
frac!' sees. 18 and 19, marked M C on E. face, with 3 grooves on S. faee; 
dig a pit, 36X36X12 ins., 8 ft. W. of stone, and raise a mound of earth, 
4 ft. base, 2 ft. high, W. of cor. " 

Thence I run 
N. 89° 57' W., on a true line bet. sees. 18 and 19. 
Over level land. 

9.38 Intersect W. shore of island, at high water mark. 
Set a limestone, 18X8X5 ins., 12 ins. in the ground, for meander cor. of 

frae!. sees. 18 and 19, marked M C on W. face; dig a pit, 36X36X12 
ins., 8 ft. E. of stone, and raise a mound of earth, 4 ft. base, 2 ft. high, 
E. of cor. 

August 17, 1893. 

To locate a small island called Diamond Rock, in Lin's Lake, sec. 19, I 
proceed as follows: 

From the meander cor. of sees. 19 and 24, on the W. bdy. ofthe township, 
I set a flag on the south point of the island, which bears N. 71 ° 30' E.; 
then measure a base S. 48° 01' E., 23.14 chs., to a point from which 
the flag bears N. 8° E.; which gives for the distance from M. C. to flag 
sin. 56° Ol'X23.14 or 0.8292X23.14 21 44 h th 'red d" . 

sin. 630 30' 0.8949 . c s., e reqUl lstanee. 
21. 44 In place of the flag, I 

Set a limestone, 15X8X6 ins., 12 ins. in the ground, for an auxiliary 
meander cor. in sec. 19, marked A M Con S. face; diga pit, 36X36X12 
ins., 8 ft. N. of stone, and raise a mound of earth, 4 ft. hase, 2 ft. high, 
N. of cor. 

August 17, 1893. 
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Meanders, T. 16 N., R. ~O E. 

Meanders of the right bank of Yell<nvstone River, up stream. 

I commence at the meander cor. of fracl. sees. 25 and 30, on the E. bdy. 
of the Tp., which is a sandstone, 6X9x7 ins. above ground, marked 
and witnessed as described by the surveyor general. 

Atthis cor., August 8, I set off 45° 46' on the lat. arc: 16° l' N., on the 
decl. arc; and at 7b 35m a. m., l. m. t., determine a meridian with the 
solar. 

Thence I ron with meanders in sec. 25. 
Through heavy timber. 
S.85° W. 13.00 chs. Bank 20 ft. high. 
[0;. 72° W. 7.10" Bank 9 ft. high. 
t". 64io W. 13.00 " 
[0;. 40° W. 540 " 

s. 77to W. 7.00 " 

N.76° W. 7.50 " 

S. soo W. 12.00 " 

S.81° W. 19.39 " 

Land, river bottom. 
Soil, alluvial; 1st rate. 

Low bank 5 ft. high. At 1.00 ch., leave heavy 
timber, enter dense willow and cottonwood 
undergrowth, bears S. . 

At 3.20 chs., mouth of Cherry Creek, 14 Iks. wide, 
course N. 

Bank 7 ft. high. At 2.00 chs., leave dense under-
growth, enter heavy timber, bears S. I 

At en~ of course, lower end of sand har bears N., 
2.00 chs. dist. 

Bank 4 ft. hi~h. At 5.00 chs. leave heavy, enter 
scattering tImber, bears S. To the meander cor. 
of fracl. sees. 25 and 26. 

Timber, cottonwood, s,ycatnore, ash, and walnut. 
Land heavily timbered or covered with dense undergrowth, 70.00 chs. 

Thence in sec. 26. 
Through scattering timber. 
S. 81° W. 8.70 chs. Bank 8 ft. high. 
S. 70to W. 4.90" At 2.30 chs., upper end of bar bears N. about 2.00 

chs. dist. 
S. 44to W. 3.60 " 
S. 21° W. 3.50 " 
S. 5!0 W. 4.20 " 
South 4.30" 
S. 9!0 E. 3.SO " 
S. 3it° E. 5.27" To meander cor. of fracl. sees. 26 and 35. 
Land, level. 
Soil, alluvial; 1st rate. 
Timber, scattering ash, hickory,. walnut, and cottonwood. 

Thence in sec. 35. 
August 8: At the meander cor. of frac!' sees. 26 and 35, I set off 15° 57' 

N., on the decl. arc; and at 12h 5m p. m., l. m. t., observe the sun on the 
meridian; the resulting lat. is 45° 46'. 

Through scattering timber. 
S.28° E., 8.SO chs. Bank 8 ft. high. 
S. oto E., 7.70" At 4.30 chs., leave scattering timber, enter dense 

cottonwood and willow undergrowth, bears N. 
60° E. 

S. 6io W. 10.00" Low bank 4 ft. high. At end of course, road to 
Mound City, bears S. 70° E. Ferry, and road to 
l.ake City, bears N. 75° W. 

--~-----------------------------------------
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Hearuier8, T. 15 N., R. ~O E. 

Meander8 of the right bank of YeUowstone River, up stream. 

S.31° W.12.00 " 

S. 38° W. 5.50 " 

• 
S. 43!0 W. 7.70 " 

S. 47!0 W. 6.50 " 
S. 37!0 W. 2.00 " 
S.58° W. 2.10 " 

At 5.50 cbs. leave dense undergrowth, bears N. 65° 
E.; enter Pat Curran's field, bears E. At end of 
course, house bears S. 62° E., 5.00 chs. dist. 

Bank 13 ft. high. At 5.10 chs., leave Pat Cur
ran's field, fence bears E. At ,5.30 chs. middle 
of road, bears E. 

At 1.50 chs.} NW. cor. of Alexander's field, bears 
E., 0.50 ens. diet. 

S. 42lo W. 5,(0" At 3.30 chs., wire fence, bears SE. 
S. 47° W. 4.80 " 
8.50° W. 4.90 " 
S.57° W. 9.50 " 
S. 48!0 W. 16.68" To meander cor. of fracl. sees. 2 and 35, on S. bdy. 

of the Tp., which is a limestone 5X8X6 ins. above ground, marked and 
witnessed as described. by the surveyor general. 

Land, nearly level. 
Soil, alluvial; 1st rate. Land north of Curran's field subject to inunda

tion, 2 to 5 ft. deep. 
Timber, scattering ash, walnut, and cottonwood. 
Dense undergrowth, 18.90 chs. 

August 8, 1893. 

Meanders of the left bank of YeUow8tone River, down IItream. 

I commence at the meander cor. of fracl. sees. 2 and 35, on the S. bdy. 
of the Tp., which is a IimeBtone6X7X5ins. aboveground, marked and 
witnessed as described by the surveyor general. 

At this cor., August 9, I set off 45° 45' on the lat. arc; 15° 44' N., on 
the decl. arc; and at 7h 5m a. m., I. m. t., determine a meridian with 
the solar. 

Thence I run with meanders in sec. 35. 
Over level bottom land. 
N.38io E. 9.10 chs. Bank 12 ft. high. From the meander cor. the S. 

end of sand ridge in see. 34, bears N. 16!0 W. 
N.31to E. 20.00" At end of course, NE. end of sand ridge bears N. 

3° E. 
N. 51 ° E. 14.00" Sand ridge parallel to river, bears NW., about 25 

chs. dist. 
N.61io E.15.00" At end of course,S. end of sandrid~ebearsS.87!0 

W. NE. end bears N. 64° W. 
N.35l0 E. 7.50 " 
N.42° E. 9.40 " 
N.19° E. 7.10 " 

N. 5io W. 8.90 " 

N.29° W.12.95 .. 
Land, level. 

At end of course, road to Lake City, beard N. 83° 
W. Ferry landing here. 

Bank 9 ft. hIgh. At 1.50 chs. enter scattering tim
ber, bears NW. 

To the meander cor. of fracl. sees. 26 and 35. 

Soil, sandy loam; 1st and 2nd rate. 
Timber, scattering ash, cottonwood, and sycamore. 
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Xeanders, T. 15 No, R. so E. 

Meander. of the left bank of YellowBtlJ1le River, down Btream. 

August 9: At this meander cor. I set off 15° 39' N., on the declo arc; and 
at 12h 05"', 1. m. t., observe the sun on the meridian: the resulting lat. 
is 45° 46', the true lat., nearly. 

Thence in sec. 26. 
Throufh scattering timber. 
N.22l W. 6.00 chs. Bank 12 ft. high. 
N. 9io W. 6.40 " 
North 8.60" 

N. lIlo E. 7.50 " 
N.25" E. 7.00 " 
N.4O° E. 7.60 " 
N.57° E. 5.70 " 
N.6910 E. 7.90 .. 

N.7410 E. 7.40 " 

At 6.00 chs. leave scattering timber, bears W.; 
thence over sandy loam. 

Bank 15 ft. high. 

At4.4Ochs.enterscatteringtimber, bearsN. Along 
the last six courses the bank is rapidly wearing 
away by action of the current which sets strong 
against the bank. 

N. 76lo E. 6.81" To the meander cor. of fmel. sees. 25 and 26. 
Land, level. 
Soil, alluvial; 1st and 2nd rate. 
Timber, scattering cottonwood, sycamore and black walnut. 

Thence in sec. 25. 
Through scattering thitber. 
S.86io E. 9.70 chs. Bank 12 ft. high. 
S.74° E. 10.00 " 
S.8210 E. 6.00 " 
N.82loE. 8.00 " 
N. 69lo E. 7.30 " 
N.61° E. 4.10 " 

N.53toE. 8.30 " 
N. 661° E. 10.00 " 

At 5.00 cbs. leave scattering timber, bears NW. 
At end of course, wire fence, bears N. 60° W. 
Bank 7 ft. high. 
At 2.90 cbs., mouth of short creek, 10 Ike. wide, 

course S. 30° E. 

N.77tOE. 5.50" Bank 9 ft. high. 
N.89° E. 13.00 " 
N.35° E. 3.79 " Bank'll ft. high. To meander cor. of sees. 25 and 

30 on E. bd:y. of the Tp., which is a cedar post, 
1 ft. high, 4 IDS. sq., marked and witnessed as de
scribed by the surveyor general. 

August 9, 1893. 

Meander. of Clear Lake in Sec. 88. 

I commence at the special meander cor. bet. the E. and W. halves of 
sec. 33, on the N. side ofthe lake. 

Thence I run with meanders in E. 1 of sec. 33. 
Over rolling ground. 
S.53° E. 17.00 chs. Bank 10 ft. high. At 11.00 chs. enter scattering 

timber, bearS NE. 
S. 3° E. 13.00" Bank 8 ft. high. At 12.50 ~hs. leave scattering 

timber, bears NE. 
S. Oio W. 7.20" At end of course, outlet of lake, 10 lks. wide, course 

BE. 
S. 70° W. 15.11" At 2.00 chs., enter scattering timber, bearsS. 

To the special meander cor. bet. E. and W. halves 
of sec. 33, on S. side of the lake. 
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Meander8, T. 15 No, R. ~O E. 

Meanders of Clear Lake in Sec. 88. 

Thence in W. 1 of sec. 33. 
N. 631° W. 10.00 chs. Bani 8 ft. high. At 7.00 chs. leave scattering 

timber, bears SW. 
N. 13° W. 21.00" Bank 6 to 7 ft. high. At end of course, stream of 

clear, pure water, 8 lks. wide, enters lake, course 
S. 70° E. Alo~ this line I discovered remark
able foBBiI remaInS of animals, well worth the 
attention of naturalists. 

N. 52° E. 17.34" Bank 7 to 10 ft. high, enter scattering timber. 
At 8 chs., leave scattering timber, bears W. 
To special meander cor. on N. side of lake. 

This is a beautiful lake of pure, clear water, with well-defined banks, 
6 to 10 ft. high. Water about 14 ft. deep. 

Land, rolling. 
Soil, 1st rate. 
Timber, scattering maple, oak, and elm. 

August 12, 1893. 

Meanders oftbe ea.st end of Lin's Lake, in &CB. 17, 18, 19, and eo. 
I commence at the meander cor. on W. bdy. of the Tp., which is a lime

stone 6 X 8 X 4 ins., above ground, marked and witnessed as described by 
the surveyor general. 

August 18: At gb 4m a. m., 1. m. t., I set off 45° 48' on the lat. arc; 
12° 56' N., on the dec!. arc; and determine a meridian with the solar, 
at the above described meander corner. 

Thence I rnn with meanders in sec. 19. 
Along gravelly beach. 
S. 56° E. 7.20 chs. 
S. 461° E. 3.40 " 
S. 44° E. 2.40 " 
S. 431° E. 5.70 " 
S. 451° E. 4.40 " 
S. 44tO E. 5.80 " 
S. 451° E. 2.00 " 
S. 491° E. 4.00 " 
S. 541° E. 5.00 " 
S. 671° E. 2.00 " 
S. 771° E. 6.60 " 
N. 851° E. 2.00 " 
N. 771° E. 11.00 " 

S. 771° E. 7.20" 

S. 74° E. 21.11 " 
Land, level. 

At 6.50 chs., A. J. Smith's house bears S. 15° E., 
1.00 ch. dist. 

At beginning of course enter scattering timber, 
bears SE. 

To the meander cor. of frac!. sees. 19 and 20. 

Soil, away from the beach, sandy loam, 2nd rate. 
Timber, maple, ash, and oak. 
August 18: At this meander cor. I set off 12° 52' N., on the declo arc; and 

at 12b 4m p. m., I. m. t., observe the sun on the merIdian; the resulting 
lat., 45° 47'. 
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Hearuiers, T. 15 No, R. ~o E 

Meanders of the elJ8t end of Lin's Lake, in Secs. 17, 18, 19, and BO. 

Thence in see. 20. 
Along gravelly beach, through scattering timber. 
S. 891° E. 6.10 chs. 
N. 57° E. 12.00" At 5.00 chs., leave scattering timber., 
N. 37io E. 10.50 " 
N. 46° E. 5.00" At end of course enter scattering timber, bears E. 
N. 23to E. 9.90 " 
N. 39to E. 10.48" To the meander cor. of fracl. sees. 17 and 20. 
Land, level. 
Soil, gravelly on beach; away from beach rich loam; 1st rate. 
Timber, maple, ash, oak, and sycamore. 

August 18, 1893. 

August 19: At 7h 3m a. m., I. m. t., I set off 45° 48' on the lat. arc; 12° 
38' N., on the declo arc; and determine a meridian at meander cor. of 
fracl. sees. 17 and 20. 

Thence in sec. 17. 
Along gnwelly beach, through scattering timber. 
N. 19° E. 10.00 chs. 
N.15to E. 10.00" At 6.50 chs., mouth of branch 7 lks. wide, the 

N.80° W. 6.00 " 
N. 6810 W. 7.10 " 
N.88° W. 6.70 " 

N. 38to W. 9.50 " 

N. 27lo W. 5.00 " 
N. 27tO W. 8.00 " 
N. 10lo W. 6.00 " 
N. :lBio W. 2.80 " 

outlet of pond in sec. 16. 

At end of course, leave scattering timber, bears 
NE. 

At end of course, fence, bears N.43° E.; enter 
irrigated field. 

N. 46lo W. 9.50" At 2.00 cbs., leave irrigated field, bears N. 43° E. 
N. 33io W. 3.74" To meander cor. of fracl. secs. 17 and 18. 
Land, level. 
Soil, gravellyon beach; away from beach, rich loam, rocky near meander 

cor.; 1st and 3rd rate. 
Timber, maple, ash, oak, and sycamore. 

Thence in sec. 18. 
Along gravelly beach. 
N. 381° W. 15.00 chs. 
N. 63to W. 5.00 " 

S. 84° W. 13.00 " 

S. Mlo W. 19.00 " 
S. 43° W. 13.00 " 
S .. Mio W. 4.00 " 
S. 74to W. 4.70 " 
S. 79° W. 5.60 " 

S. 861° W. 12.31 " 

Bank 6 ft. high. 
At end of course, middle of main track of Montana 

and Manitoba Railroad, 701ks. N. 
Bank 8 ft. high. At 12.00 chs., SE. cor. of Lake 

City. Thence on a blank line along water front 
of deeded townsite, omitting topography. 

Bank 5 ft. high. At 0.42 chs.,·SW. cor. of 
Lake City. Enter public land. 

To the meander cor. of fracl. sees. 13 and 18, on 
W. bdy. of the Tp. which is a juniper post, 1 
ft. hi~h, 4 ins. sq., marked and witnessed as 
descnbed by the surveyor general. 

Land, gently rolling. 
Soil, sandy loam; 1st rate. No timber. 
I return to the' meridian e!!tablished Aug. 4 from Polaris. At 4 p. m. I 

set off _0 -' 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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Keanders, T. 15 N., R. 1]0 E. 

Meanders of Ivy IBland in Sees. 18 and 19. 

I commence at the meander cor. of fracl. sees. 18 and 19, on the east side 
of the island. 

August 17: At 3 p. m., 1. m. t., I set off 45° 48' on the lat. arc; 13' 9' N., 
on the declo arc; and determine a meridian at this meander cor. 

Thence I run with meanders ill sec. 19 along gravelly beach. 
S. 47lo W. 2.50 chs. Low bank, 2 ft. high. 
N. 52° W. 2.82 chs. To meander cor. bet. frael. sees. 18 and 19. 
Soil, gravel; off beach, loam, let rate. No timber. 

Thence in sec. 18. 
Along gravelly beach. 
N. 5tO W. 2.90 chs. 
N.35° W.1.60" Row of 2 cottages and pavilion, parallel to beach, 

1.50 cbs. dist. 
S. 45lo W. 1.40" At beginning of course, hotel bears N. 30° W.; at 

end of course, cottage bears N. 30° W., 2.00 chs. 
diet. 

S. 56° W. 2.30 " 
N. 731° W. 4.50 " 
N. 38° W. 6.40 " 

N. 12° E. 4.20 " 
N. 59lo E. 5.30 " 

East 2.60 " 
S. 36° E. 3.80 " 

S. 56lo E. 6.40 " 

S. 29° E. 7.00 " 
S. 4710 W. 3.40 " 

Row of cottages, parallel to beach, 2.00 chs. dist. 

At 2.00 cbs., bank 3 ft. high; at 3.00 chs., bank 15 
ft. high; narrow rocky beach. 

Bank, 25 ft. high; large rocks along narrow beach. 
Bank, rock nearly vertical, 35 ft. high; narrow 

beach of rock and gravel. 

At end of course, bank, 30 ft. high; narrow beach 
of rock and gravel. 

At 2.00 cbs., bank 9 ft. high; at 3.00 cbs., 5 ft. 
high. Scattering timber off beach. 

Low bank 4 ft. high. Scattering timber off" beach. 
To the meander cor. of £rael. sees. 18 and 19. 

Land, high on north part of island, low on SE. part. 
Soil, rich loam on east end: stony on west end of island; 1st and 3d rate. 
Timber, oak, maple, and ash; undergrowth on west end of island, hazel 

bushes and tangle of grape vines and wild ivy on the high ground; a 
few scattering water elms and sycamores on low part of island. 

August 17, 1893. 

Meanders of a amall iBland, called Diamond Rock, in Sec. 19. 

I commence at the auxiliary meander cor. on south side of the island. 
Thence with meanders in sec. 19. 
N. 161° W. 2.70 chs. 
N. 61lo E. 2.90 " 
S. 481° E. 3.50 " 
S. 271° W. 2.20 " 
N. 85° W. 3.30 " To auxiliary meander cor. and place of beginning. 
Land, level. 
Soil, gravelly loam; 3rd rate. 
No timber. 
This island is about 4 ft. above the water, not subject to inundation; has 

no vegetation, except grass; and is without improvements. 
August 17, 1893. 
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GENERAL DESCRIPTION. 

This township contains nearly every variety of land from plains to mountains, and 
the !!Oil ran~ from alkali to rich loam. The !!Oil of the bottom land along the Yel
lowstone River and in the central part of the township is generallr rich, black loam, 
capable of producing abundant crops without irrigation. The!!Oi of the remaining 
portion of the township, except the alkali fiat in secs. 23·and 24, and the mountain
ous land, can nearly all be cl&Bl!ed as second rate, is covered with an abundant 
growth of rich and nutritious grasSes, and will produce crops without irrigation. 
In the southwestern portion of the township.is an arid plain, and irrigation will be 
necessary. 

Cottonwood, sycamore, ash, and other kinds of timber are found along the Yellow
stone River1 and scattered along the creeks. The Little Snowy Mountains are 
covered witD a dense growth of pine, oak, and fir timber, many of the trees being 
very large. . 

There is one limestone quarry in sees. 8 and 9 which affords excellent building 
stone, and, from surface indications, it is probable that large bodies of limestone 
and sandstone underlie other portions of the township. Iron ore was found in sec. 3, 
and gold in secs. 4 and 5. 

The township is well watered by the Yellowstone River, which ruIls through the 
!!Outheastern portion, and by many small springs and brooks. The eastern end of 
Lin's Lake, comprising only a small portion thereof, is included in this township. 
This lake is about 10 miles long, and its greatest width is about 4 miles. The water 
is clear and pure, and varies in depth from 10 to 200 feet. 

Ivy Island, in Lin's Lake, contains nearlr seventeen acres of land. About the 
middle of the island is a fine large spring 0 pure, .cold water, which supplies the 
hotel and cottages situated on the !!Outh shore. This island is a favorite reI!Ort for 
residents of Lake City and the surrounding country. 

The town of Lake City, the county seat of Humboldt County, contains a court
house, three churches, two hotels, several stores, and about 50 dwelling houses. Its 
estimated population is 300. 

There are two settlers in sec. 35, and one each in sees. 16, ~7 t 19, and 25. 
James Parker's desert-land claim in Bee. 82 may be irrigateQ by an artesian well, 

which is now being driven. 
RoBERT ACRBS, 

U. s. Deputy Surveyor. 
(NOTE: At the end of each book of field notes, or each set of books forming the 

returns of a deputy's survey, the list of names and duties of his &BBistants, and the final 
oaths of the deputy and hIS &B8istants, will be attached, in conformity to the model 
shown with the survey of the third standard parallel, on page 144. When the returns 
shall have been found correct by the surveyor ~neral, he will append to each of the 
original field books his official approval, &ccordlDg to the following form, or 80 varied 
as to suit the facts in the case:) 

OFFICE OF THE U. S. 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 field notes, 
and the surveys they describe, are hereby approved. 

. A--B--. 
U. S. Surveyor General. 

(To the copies of the field notes transmitted to the General Land Office the surveyor 
general will append the following certificate:) 

I certify that the foregoing trailScript 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]1 
in the State [or Territory] of ••••..••••••••••••• ___ •••• , has been correctly COplOO 
from the original notes on file in this office. 

A--B--, 
U. S. Surveyor General. 
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SURVEYS OF PRIVATE LAND CLAIMS. 

372. Before ordering any survey of a private land claim the surveyor 
general will receive full instructions from this office, by which he will 
be governed in issuing his instructiontl to the deputy. The instruc
tions to the deputy must be entered in full at the commencement of 
the field notes of such survey. 

373. The instruments used in the survey of private land claims must 
be the same as those required for the survey of public lands, and must 
be registered and tested in like manner at the surveyor general's office 
previous to the deputy's commencing work; and the instructions for 
the survey of public lands must, as far as applicable, be strictly 
observed In the survey of private land claims. 

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 ~rivate land claims. 

375. At the end of each mIle along a boundary, the character of the 
soil and amount of timber, grass, etc., will be stated; and the date of 
each day's work in the field must be noted at the end of the record 
thereof. • 

376. The requirements in the" Summary of objects and data required 
to be noted," as set forth in the instructions for the survey of public 
lands, must be observed by the deputy in the survey of private land 
daims. Where practicable, bearings must be taken from at least two 
points on the line to all prominent or otherwise notable objects in the 
vicinity, and where only one bearing can be taken the estimated dis
tance must be noted. 

377. At the beginning point upon the boundaries of each grant sur
vey, a corner must be established of the same character, 8ize, and 
materials as prescribed for township corners upon the lines of the sur
vey of public lands, except that only two pits will be dug, one on each 
side of the corner, on the line. Upon the side of such corner facing 
the claim, the initial letters of the name of the grant, and immediately 
under the same the letters" Beg. Cor. 1" (for beginning corner one) 
must be neatly cut or chiseled. . 

378. Each of the mile corners or stations of survey must be estab
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 lines, section 158.) 

l8i 
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INSTRUCTIONS IWR SURVEY O~' PUBLIC LANDS. 189 

380. Such other marks, in addition to those above described, will be 
placed upon the corners as may be required by the surveyor general 
to his special written instructions. 

381. As far as practicable, bearings and distances must be taken 
from each of the corners or stations to two or more rocks or trees, or 
prominent natural objects, if any, within a convenient distance, in the 
same manner as required in the instructions for the survey of public 
lands, and such trees or objects must be marked with the initials of the 
grant, and underneath same the letters" B. T. " or "B. 0.," 8."1 the case 
may_he. 

Witness corners will be established, where necessary, in the same 
manner as required in the instructions for the survey of public lands. 

382. In all cases where the lines of the grant boundary surveys inter
sect established lines of survey of public lands or private land claims, 

" the course and distance from such point of intersection to the nearest 
corner on the line of th~ prior survey must be carefully run, measured, 
and noted, and whenever necessary such corner must be re~stablished. 

383. The survey of a private land claim must always be connected by 
a line actually run and measured in the field with some corner of the 
public surveys, if any such have been established within a distance not 
exceedi~g two miles from any point on the boundary lines of the private 
land chum. 

384. Boundaries or portions of boundaries of previously established 
grant surveys, which also form a portion of the boundaries of the claim 
to be surveyed, will be adopted so far as common to both grants, but 
no payment will be made for such common boundaries unless it is 
necessary to re~stablish the same. 

385. The field notes must embrace a full, clear, and concise state
ment of the deputy's reasons for his location and establishment of each 
boundary. 

386. A general description of each tract must be given at the end of 
the field notes of the survey of same, which description must embrace 
a brief statement of the main features of the tract surveyed, character 
of th., land, timber, and other natural growth, kinds of mineral, if any, 
population of towns and settlements~ characteristics of mountains, 
streams, springs, etc., and such other data as may be of importance. 

The deputy must particularly note all facts relative to present 
inhabitancy of the land and designate all tracts occupied by actual 
settlers or residents. " 

387. The deputy surveyor must return with the field notes a topo
graphical map or plat of the survey. As far as practicable all object."I 
described in field notes, and the main features of the" tract surveyed 
including towns, streams; mountains, roads, etc., must be protracted 
on such plat as accurately as possible. 

388. The field-note books must embrace a list of assistants, and pre
liminary and final oaths, as required in the instructions for the survey 
of publIc lands. 

389. The deputy will note all objections to his survey that may he 
brought to his knowledge, and the surveyor general will promptly 
report to the Commissioner of the General Land Office all complaints 
made to him, and send up all protests filed in his office, together with 
a full report thereon. 

390. Official plats, copies or tracings of the survey of private land 
claims will not be furnished to any person until the cost of surveying 
and platting the same shall have been paid to the United States. 

Digitized by Google 



APPENDIX RELATIVE TO ACCOUNTS FOR SURVEYING 
AND EXAMINATION. 

391. U. S. surveyors general and deputy surveyors are required to 
comply s.trictly with the following instructions: . 

All surveying accounts transmItted to the General Land Office for 
adjustment must be in duplicate and in a· separate letter from that 
forwarding the. plats and field notes of the survey. The name of the 
deputy surveyor, date and number of the contract, the amount of the 
estimated liability, and whether said liability is limited or not, should 
be noted on the face of the deputy's account. 

The amount of the account and the appropriation from which it is 
to be paid should be stated both in the letter of transmittal and in the 
account rendered. The deputy's affidavit that the survey was executed 
by him, and that it W88 j\lllt and correct, should be attached to the 
account. 

The date of the surveyor general's approval should appeal' in the 
certificate thereto, and the destination of the draft or drafts, the name 
of the pttyee or payees, with the post-office address, should be added. 

392. When the survey is chargeable to .. Deposits by individuals for 
surveying the public lauds," it should be so stated, and the deposit to 
which the field work is chargeable should be listed by number' and date 
of certificate of deposit, with number of township and range for which 
the deposit is made, and the amount of each certIficate. 

When the amount of an account is in excess of the liability of the 
contract, a copy of office letter authorizing the excess must always 
accompany the account. 

393. When stating an expense account for examination ill the field 
or office on surveys, the number of the contract under which the sur
vey was made, the name of the surveyor, with the number of township 
and range examined, should be inserted -in the account, accompanied 
by a copy of letter of authorization, said account and vouchers to be 
furnished in duplicate and to have the affidavit of the examiner as to 
the correctness of the charges and the approval of the surveyor general 
attached. 

394. When surveys are continued and executed beyond the time 
limited in the contract and the contract has expired, and there has 
been no properly-granted extension of time thereto, the compensation 
of the aeputy surveyor for the lines of survey executed after the 
expiration of the contract will be reduced, and said lines completed at 
such rates as the Commissioner of the General Land Office may in his 
judgment determine to be propel', taking into consideration the valup. 
of the work and the limitations of the appropriation from which the 
account must be paid. . 

190 

Digitized by Google 



INSTRUCTIONS FOR SURVEY OF PUBLIO LANDS. 191 

395. The field notes of a U. -So deputy surveyor, which are the data. 
upon which his surveying account IS stated by the surveyor general, 
and subsequently adjusted by the Commissioner of the General Land 
Office, should describe the surface, soil, etc., at the end of each mile 
or fractional mile of survey, and should state the number of chains 
and links which are" mountainous," "heavily timbered," or covered 
with "dense undergrowth," using always the exact phraseology of 
the appropriation act which establishes the rates for said lines of 
surveys. 

By dense undergrowth is meant thick bushes, boughs, or other vege
table growth of such height as to ohstruct the use of the transit, and 
require cutting away to obtain sights along line; also bushes, brush, 
vines or other vegetation which is of such tangled and difficult charac
ter as to seriously impede the work of chaining the line. 

Connecting lines, showing closing distances to closing corners, will 
be paid for at the minimum rate allowed in the contract for that class 
of line which is run to the closing corner, unless otherwise specially 
provided in the contract. 

396. The practice of allowing deputies to retrace any and all lines 
which they may deem necessary in connection with their work, and 
compensating them therefor, has been modified by' a circular to sur
veyors general, issued June 15, 1898, regarding resurveys and retmce
ments. 

If it becomes necessary to retrace any of the exterior lines in order 
to properly close their lines of survey, It must be done at the deputy's 
own expense as a legitimate contingent in executing the contract. If 
it shoufd be found to be absolutely necessary to resurvey and retrace 
any I;>ortion of the exterior township lines, except such as are cleady 
prOVIded for in the articles on pages 18 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 8.8 reported to him will be promptly laid before the Com
missioner of the General Land Office, specifying the number of miles 
of retra.cement required, and, if such resurvey is authorized, the 
deputy will be immediately notified. In no other case will any 
resurvcy be paid for which is not specifically authorized by the 
Commissioner. 

397. The surveyor general will furnish the deputy, before taking 
the field, full instructions as a part of his contract, in the matter of 
resurveys and retracements. 

PROCEDURE OF COUNTY AND PRIVATE SURVEYORS IN RESTORING LOST 
AND OBLITERATED CORNERS AND SUBDIVIDING SECTIONS. 

398. The General Land Office assumes no control or direction over 
the acts of local and county surveyors in the reestablishment of extinct 
corners of original surveys, nor will it issue to them instructions in 
such cases. It follows the ~eneral rule that disputes, arising from 
uncertain or erroneous locatIOn of corners, original1y established by 
the United States Government, are to be settled by the proper local 
authorities or by amicable adjustment; and to aid in this result it 
furnishes a circular pamphlet which the office desires to be considered 
as merely advisory and explanatory of the principles which should 
prevail in performing such duties. 
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192 INSTRUCTIONS FOR SURVEY OF PUBLIC LANDS. 

399. The Froper or equitable position of any boundary line between 
the claims 0 person!.', where the 1ands have been disposed of, is beyond 
the jurisdiction of the General Land Office, especially where the line 
is affected by corners established since the original survey, by county 
surveyors or others, and not directly authorized by that office. 

400. Surveyors who have been United States deputies should bear 
in mind that in their private capacity they must act under somewhat 
different rules of law from those governing original surveys, and should 
carefully distinguish between the provisions of the statute which guide 
a Government deputy and those which apply to retracement of lines 
once surveyed. The failure to observe this distinction has been pro
lific of erroneous work and injustice to land owners. 

The circular on "Restoration of lost and obliterated corners, and 
subdivision of sections," mentioned above, dated March 14, 1901, is 
furnished to applicants. 

Approved: 

DEPARTMENT OF THE lNl'ERIOR, 
Washington, .December 30, 1901. 

E. A. HITCHCOCK, 
Secretary 
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