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7. Lines discontinued at Legal Corners. 

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

8. Marks to be cut. 

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

9. Orientation of Corners. 

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

10. Size of Posts, Mounds, etc. 

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

11. Corner Materials. 

In establishing corners, durable stones will be used when 
obtainable; then, posts; and lastly, mounds, with stake in pit. 

Wood of a perishable nature will not be used for posts or 
stakes. 

12. Instructions will be examined. 

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

INITIAL POINTS. 

Initial points from which the lines of the public surveys are 
to be extended will be established whenever necessary, under 
such special instructions as may be prescribed in each case by 
the Commissioner of the General Land Office. The locus of 
such initial points will be selected with great care and due 
consideration for their prominence and easy identification, 
and must be established astronomically. 
qu01The lines of the public surveys are classified as follows: 

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

township boundaries). 
Class 4. Subdivision and meander lines. 
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The initial point having been established, the line of the 
public surveys will be extended therefrom, as follows: 
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BASELINE. 

1. From the initial point the base line will be extended east 
and west on a parallel oflatitude, by the use of transit or solar 
instruments, as may be directed by the surveyor general in 
his written special instructions. The transit should be desig
nated for the alinement of all important lines. 

2. The direction of base lines will conform to parallels of 
latitude and will be controlled by true meridians; conse
quently the correct determination of true meridians by 
observations on Polaris at elongation39 is a matter of prime 
importance. · 

3. When transits are employed, certain reference lines40 

having a known position and relation to the required parallel 
of latitude will be prolonged as straight lines, by two back 
and two fore sights at each setting of the instrument, the 
horizontal limb being revolved 180° in azimuth between the 
observations. 

4. Where solar apparatus is used, the deputy will test the 
instrument, whenever practicable, by comparing its indica
tions with a meridian determined by Polaris observations;41 

and in all cases where error is discovered he will make the 
necessary corrections of his line before proceeding with the 
survey.41 All operations will be fully described in the field 
notes. 

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

6. In order to detect errors and insure accuracy in 
measurement, two sets of chainmen will be employed; 9Jle to 
note distances to intermediate points and to locate topo
graphical features, the other to act as a check. Each will 
measure 40 chains, and the proper corner will be placed 
midway between the ending points ofthe two measurements. 

The deputy will be present when said corner is thus estab
lished, and will record in the body of his field notes the 
distances to the same, according to the measurement by each 
set of chainmen. 42 

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

PRINCIPAL MERIDIAN. 

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

2. The methods used for determination of directions, and 
the precautions to be observed to secure accuracy in measure
ment, are fully stated above under the title "Base Line", and 
will be complied with in every particular. 

39. See page 105. 

40. For details see pages 120 to 127. 

41. See specimen field notes, page 172. of the range line, ifthesame is west of north, but 
subtract when it bears east of north. 

42. See pages 142 to 167. 



3. In addition to the above general instructions, it is re
quired that 
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in all cases where the establishment of a new principal me
ridian seems to be necessary to the surveyor general, he shall 
submit the matter, together with his reasons therefor, to the 
Commissioner of the General Land Office, and the survey of 
such principal meridian shall not be commenced until writ
ten authority, together with such special instructions as he 
may deem necessary, shall have been received from the Com
missioner. 

STANDARD PARALLELS. 

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

2. Where standard parallels have been placed at intervals 
of 30 or 36 miles, regardless of existing instructions, and 
where gross irregularities require additional standard lines, 
from which to initiate new, or upon which to close old sur
veys, an intermediate correction line should be established to 
which a local name may be given, (e. g.) "Cedar Creek Correc
tion Line;" and the same will be run, in all respects, like the 
regular standard parallels. 

GUIDE MERIDIANS. 

1. Guide meridians shall be extended north from the base 
line, or standard parallels, at intervals of every 24 miles east 
and west from the principal meridian, in the manner pre
scribed for running the principal meridian, and all the provi
sions for securing accuracy of alinement and measurement 
found, or referred to under the title "Principal Meridian," 
will apply to the survey of said guide meridians. (See page 
51.) 

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

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

TOWNSHIP EXTERIORS. 

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

2. The meridional boundaries of townships will have pre
cedence in the order of survey and will be run from soutl:i'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. 

-53-

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

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

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

4. In cases where impassable objects occur and the fore
going rules can not be complied with, township corners will 13e 
established as follows: 

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

5. Allowance for the convergency of meridians will be 
made whenever necessary. 

METHOD OF SUBDIVIDING. 

1. The exterior boundaries of a full township having been 
properly established, the subdivision thereof will be made as 
follows: 

At or near the southeast corner of the township, a true 
meridian will be determined by Polaris or solar observations, 
and the deputy's instrument 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 subdivisionallines are included in the same 
contract, the retracements referred to will be omitted. All 
discrepancies resulting from disagreement of bearings or 
measurements will be carefully stated in the field notes. 
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2. After testing his instrument on the true meridian thus 
determined, the deputy will commenceat the corner to sec
tions 35 and 36, on the south boundary, and run a line paral
lel to the range line, 43 establishing at 40.00 chains, the quar
ter section corner between sections 35 and 36, and at 80.00 
chains the corner for sections 25, 26, 35, and 36. 

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

If, however, the random intersects said township boundary 
to the north or south of said corner, the falling44 will be 
carefully measured, and from the data thus obtained, the 
true return course will be calculated,'5 and the true line 
blazed and established and the position of the quarter section 
corner determined, as directed above. 

The details of the entire operation will be recorded in the 
field notes. 

4. Having thus established the line between sections 25 
and 36; from the corner for sections 25, 26, 35, and 36, the 
west and 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 
section 25, etc. 

5. Then, from the last established section corner, i. e. the 
corner for sections 1, 2, 11, and 12, the line between sections 1 
and 2, will be projected northward, on a random line, parallel 
to the east boundary of the township, setting a post for tem
porary quarter section corner at 40.00 chains, to its intersec
tion with the north boundary of the township. 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 per
manently in its original position, and the fractional measure
ment thrown 
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into that portion of the line between said corner and the north 
boundary of the township. 

If however, said random intersects the north boundary of 
the township, to the east or west of the corner for sections 1 
and 2, the consequent falling will be canlfully measured, and 
from the data thus obtained the true return course will be 
calculated46 and the true line established, the permanent 
quarter section corner being placed upon the same at 40.00 
chains from the initial corner of the random line, thereby 
throwing the fractional measurement in that portion lying 
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TABLE A.-Corrections for Convergency, 
within a Township. 

Latitude. 

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

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

30 to 35 ........... 1 1 2 2 3 
35 to 40 ... '' ...... 1 1 2 3 3 
40 to 45 ........... 1 2 2 3 4 
45 to 50 ........... 1 2 3 4 5 

Example.-Latitude, 47. Range line bears N. oo 2' E.; then 
parallel meridional section lines will be run as follows: 

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

between the quarter section corner and the north boundary of 
the township. 

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

6. Each successive range of sections progressing., to the 
west, until the fifth range is attained, will be surveyed in a 
similar manner; then, from the section corners established on 
the west boundary of said range of sections, random lines will 
be projected to their intersection with the west boundary of 
the township, and the true return lines established as pre
scribed for the survey of the first or most eastern range of 
sections, with the exception that on the true lines thus estab
lished the quarter section corners will be established at40.00 
chains from the the initial corners of the randoms, the frac-

43. '!'he meridional section lines will be made parallel to the range line or east bound
ary of the township, by applying to the bearing ofthe latter a small correction, depen
dent on the latitude, taken from the following table, which gives, to the nearest whole 
minute, the convergency of two meridians 6 miles long and from 1 to 5 miles apart; and 
supplies directly the deviation of meridional section lines west of north, when the range 
line is a true meridian. Add the correction to the bearing of the range line, if the same is 
west of north, but subtract when it bears east of north. 

44. See "Prescribed Limits," page 59. 

45. See Table VII, and rules, page 128. Random bearings, determined as directed 
above, are actually the true bearings of fractional true lines and are so used for running 
them. Any deviation from random bearings, derived from the application of the falling 
[Table VII), changes the random bearing by an amount due to unavoidable errors, and 
should give for a final result a bearing as near the true bearing as the field work will 
permit. A true bearing means the angular deviation from the true meridian in contra· 
distinction to the magnetic bearing, or angle made with the magnetic meridian. A true 
line will be understood to refer to the line upon which the corners are established. 

46. See 'fable VII and rules, page 128. 



tiona! measurements being thereby thrown into those por
tions of the lines situated between said quarter section cor
ners and the west boundary of the township. 

7. The following general requirements are reiterated for 
emphasis: 

The random of a latitudinal section line will always be run 
parallel to the south boundary ol the section to which it be
longs, and with the true bearing ol said boundary; and when a 
section has no linear south boundary, the random will be run 
parallel to the south boundary olthe range ol sections in which 
it is situated, and lractional true lines will be run in a similar 
manner.47 

8. The deputy is not required to complete the survey ofthe 
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 deter
mines its position, except as follows: Where it is impracti
cable to establish such section corner in the regular manner, 
it will be established by running the latitudinal section line 
as a true line, with a true bearing, determined as above 
directed for random lines, setting the quarter section corner 
at 40.00 chains and the section corner at 80.00 chains48 

9. Quarter section corners, both upon meridional and lati
tudinal section lines, will be established at points equidistant 
from the corresponding section corners, except upon the lines 
closing on the north and west boundaries of the township, and 
in those situations the quarter section corners will always be 
established at precisely lorty chains to the north or west (as 
the case may be) of the respective section corners from which 
those lines respectively start, by which procedure the 
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excess or deficiency in the measurements will be thrown, 
according to law, on the extreme tier or range of quarter 
sections, as the case may be. 

10. Where by reason of impassable objects only a portion of 
the south boundary of a township can be established, an 
auxiliary base line (or lines,49 as the case may require) will be 
run through the portion which has no linear south boundary, 
first random, then corrected, connecting properly established 
corresponding section corners (either interior or exterior) 
and as far south as possible, and from such line or lines, the 
section lines will be extended northwardly in the usual man
ner, and any lraction south of said line will be surveyed in the 
opposite direction from the section corners on the auxiliary 
base thus established. (See Plate I, figs. 3, 4, and 5.) 

11. Where by reason of impassable objects no portion olthe 
south boundary of a township can be regularly established, 
the subdivision thereof will proceed from north to south and 
from east to west, thereby throwing all fraCtional measure
ments and areas against the west boundary, and the 
meanderable stream or other boundary limiting the 
township on the south. 

If the east boundary is without regular section corners and 
the north boundary has been run eastwardly as a true line, 
with section corners at regular intervals of 80.00 chains, the 
subdivision of the township will be made from west to east, 
and fractional measurements and areas will be thrown 
against the irregular east boundary. 
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12. When the proper point for the establishment of a 
township or section corner is inaccessible, and a witness 
corner can be erected upon each of the two lines which 
approach the same, at distances not exceeding twenty chains 
therefrom, said witness corners5 will be properly established, 
and the half miles upon which they stand will be recognized 
as surveyed lines. 

The witness corner will be marked as conspicuously as a 
section corner, and bearing trees will be used wherever possi
ble. 

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

MEANDERING. 

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

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

At every point where either standard, township, or section 
lines intersect the bank of a navigable stream, or any 
meanderable line, corners will be established at the time of 
running these lines. Such corners 
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are called meander corners, 5° and the deputy will commence 
at one of these corners, follow the bank or boundary line, and 
measure the length of each course from the beginning corner 
to the next "meander corner." Compass courses, by the needle 
or solar, will be used in meanders. Transit angles are not 
allowed. 

The crossing distance between meander corners on same 
line and the true bearing and distance between correspond
ing meander corners will be ascertained by triangulation, or 
direct measurement, in order that the river may be pro
tracted with entire accuracy. The particulars will be given in 
the field notes. 

5. See "Witness Comers," page 47. 

47. See Plate IV, between sections 7 and 18, and 17 and 20. 

48. See Plate IV, between sections 8 and 17. 

49. Section corners will be established by correct alinement and measurement of 
meridional sectional lines whenever practicable. 

50. These corners are the regular meander corners, and designated "meander cornel'S;" 
they are distinguished from special and auxiliary meander corners; see paragraphs 11 
and 12, page 44, and pages 42 and 43. 



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

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

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

To meander a lake or deep pond lying entirely within the 
boundaries of a section, two lines will be run from the two 
nearest corners on different sides of such lake or pond, the 
courses and length 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 
special51 meander corner will be established as above 
directed. (See example, page 201.) 

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

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

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

6. 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 auxiliary52 meander corner 
will be determined by triangulation, at which the meanders 
of the island will be initiated. 

7. In the survey oflands bordering on tide water, "meander 
corners" will be established at the points where surveyed 
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lines intersect high-water mark, and the meanders will fol
low the high-water line. 

8. The field notes of meanders will show the dates on 
which the work was performed, as illustrated in the specimen 
notes, page 216. The field notes of meanders will state and 
describe the corner from which the meanders commenced, 
and upon which they closed, and will exhibit the meanders of 
each fractional section separately; following, and composing 
a part of such notes, will be given a description of the land, 
timber, depth of inundation to which the bottom is subject, 
and the banks, current, and bottom of the stream or body of 
water meandered. The utmost care will be taken to pass no 
object of topography, or change therein, without giving a 
particular description thereof in its proper place in the notes 
of the meanders. 

SUMMARY OF OBJECTS AND DATA REQUIRED 
TO BE NOTED. 

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

2. The kind and diameter of all bearing trees, with the 
course and distance of the same from their respective corners; 
and the precise relative position of witness corners to the true 
corners. 

3. The kind of materials of which corners are constructed. 
4. Trees on 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 reserva
tion, settler's claim, improvement, or rancho; prairie, bottom 
land, swamp, marsh, grove, and windfall, with the course of 
the same at all points of intersection; also, the distances at 
which the line begins to ascend, arrives at the top, begins to 
descend, and reaches the foot of all remarkable hills and 
ridges, with their courses, and estimated height in feet, above 
the levelland of the surrounding country, or above the bot
tom lands, ravines, or waters near which they are situated. 
Also, distance to and across large ravines, their depth and 
course. 

6. Intersections by line of water objects. All rivers, creeks, 
and smaller streams of water which the line crosses; the 
distances measured on the true line to the bank first arrived 
at, the course down stream at points of intersection, and their 
widths on line. In cases of navigable streams, their width will 
be ascertained between the meander corners, as set forth 
under the proper head. 53 

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

8. The soil-whether first, second, third, or fourth rate. 
9. Timber-the several kinds of timber and undergrowth, 

in the order in which they predominate. 

51. A "Special Meander Corner" is one established on a line of legal subdivision, not a 
standard, township, or section line. See pages 201 and 202. 

52. An "auxiliary meander corner" is one not on a line belonging to the system of 
rectangular surveying. See page 212. 

53. See "Meandering," third clause of paragraph 2, page 57. 
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10. Bottom lands-to be described as wet or dry, and if 
subject to inundation, state to what depth. 

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

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

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

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

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

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

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

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

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

PRESCRIBED LIMITS FOR CLOSINGS AND 
LENGTHS OF LINES. 

1. If in running a random township exterior, such random 
falls short of or exceeds its proper length by more than three 
chains, or falls more than three chains north or south of its 
objective corner, it will be re-run, and if found correct, so 
much of the remaining boundaries of the township will be 
retraced or resurveyed, 54 as may be found necessary to locate 
the error. 

2. Every meridional section line, except those terminating 
in the north boundary of the township, shall be eighty chains 
in length. 55 

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

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

5. All random latitudinal section lines shall fall within 
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fifty links north or south of their objective section corners. 
In any range of sections, the difference between the true 

bearing of a latitudinal section line and that of the south 
boundary of the range, shall not exceed 21 minutes of arc. 

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

6. The north boundary and the south boundary of any one 
section, 
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except in the extreme western range of sections, shall be 
within fifty links of equal length. 

7. The meanders within each fractional section, or be
tween any two successive meander corners, or of an island in 
the interior of a section, should close within a limit to be 
determined by allowing five-eighths of a link for each chain of 
said meander line. Where the meander corners marking the 
ends of a meander line in a fractional section are located on 
standard, township, or section lines, the above limit, in
creased by one fourth of the regular perimeter of the fractional 
section, expressed in miles, multiplied by 71 links, will be 
allowed. 56 

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

FIELD NOTES. 

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

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

54. See "Explanations," p. 71 to 78. 

55. See exception on p. 76. 

56. See Plate I, figs. 8, 9, 10, 11, and 12. 



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

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

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

4. The original field notes ofthe survey of exterior bound
aries of townships will describe the corners and topography, 
as above required, and the "general description" at the end of 
such notes will describe the townships as fully as possible, 
and also state whether or not they should be subdivided. 
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5. The original field notes of the subdivisional survey of 
townships will describe the corners and topography as above 
required, and the "general description" at the end of such 
notes will state minutely the character of the land, soil, 
timber, etc., found in such townships. 

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

6. With the original field notes of the survey of base lines 
and standard parallels, and principal and guide meridians 
forming a tract 24 miles square, 57 including those of the 
township exteriors therein, the deputy will submit a diagram 
of the lines surveyed, drawn to a scale of half an inch to one 
mile, upon which will be written the true bearings and 
lengths of all surveyed lines, except the lengths of those which 
are actually 40.00 or 80.00 chains. These diagrams will ex
hibit all water courses, with the direction of each indicated by 
an arrow head pointing down stream; also, the intersection of 
the lines with all prairies, marshes, swamps, ravines, lakes, 
ponds, mountains, hills, and all other natural or artificial 
topographical features mentioned in the original field notes, 
to the fullest extent possible. 

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

8. Triangulations, offsets, or traverses, made to determine 
distances that can not be directly measured, such as those 
over (e. g.) deep streams, lakes, impassable swamps, canons, 

624 

etc., will be made on the random lines,58 when random lines 
are run. All particulars will be fully stated in the field notes. 

The exhibition of every mile of surveying, whether on 
standard, township, or subdivision lines, and the meanders 
in each section, will be complete in itself, and will be sepa
rated from other records by a black line drawn across that 
part of the page containing the body of notes. The description 
of the surface, soil, minerals, timber, undergrowth, 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 tim
bered land, or land covered with dense undergrowth. (See 
page 224.) 

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

9. Near the end of the original field notes and immediately 
before the "general description", the deputy surveyor will 
add, in the form shown in specimen field notes (page 177), a 
tabular statement of the latitude and departure of all bound
ary lines of the township, derived from a traverse table, and 
will give the totals, and the errors in latitude and departure; 
said errors shall in no case exceed three chains, the prescribed 
limit for the falling of the random north boundary of a 
township. If a part or the whole of one or more boundaries is 
made up of meander lines, the northings, sou things, eastings, 
and westings of the 
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full section lines, nearest said meanders, will replace the 
missing N., S., E., or W. township lines, as the case may 
require, thereby presenting the errors of said boundaries of a 
closed survey. 

If all the exterior lines have been surveyed by the deputy, 
the bearings and distances for the table will be taken from his 
own notes. In a case where some of the boundaries have been 
surveyed under another contract, the deputy will use the 
bearings and distances supplied by the surveyor general, in 
connection with those of his own lines; and, if errors exceed 
the allowance of three chains, specified in paragraph 1 of the 
"Prescribed Limits",59 the deputy will determine where the 
error occurs, correct the same before he leaves the field, and 
place the table in his original field notes. 

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

10. Following the general description of the township will 
be placed "A list of the names of the individuals employed to 
assist in running, measuring, and marking the lines and 

57. See page 52 and Plate III. 

58. See pages 136 and 188. 

59. See page 59, and retracement article, page 72. 



corners described in the foregoing field notes of township No. 
___ of the base line of range No. of the __ _ 
meridian, showing the respective capacities in which they 
acted." 

AFFIDAVITS TO FIELD NOTES. 

The following are the forms of official oaths to be taken by 
deputy surveyors and their assistants. The original oaths 
will be affixed to the original field notes forwarded to the 
surveyor general by the deputy surveyor; the preliminary 
oaths being placed on the page following the index of the first 
book, and the final oaths at the end of the last book of field 
notes of the survey of each class of lines60 to which they refer: 

PRELIMINARY OATHS OF ASSISTANTS. 

We, and , 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 sticking or drop
ping the same; that we will report the true distance to all 
notable objects, and the true length of all lines that we assist 
in measuring, to the best of our skill and ability, and in 
accordance with instructions given us, in the survey of the 

___ ___ , Chainman. 
______ , Chainman. 

Subscribed and sworn to before me this ___ day of 
---,189_. 
[SEAL.] 

We, and , do solemnly 
swear that we will well and truly perform the duties of 
moundmen in the establishment of corners, according to the 
instructions given us, to the best of our skill and ability, in 
the survey of _____ _ 

___ ---, Moundman. 
______ , Moundman. 

Subscribed and sworn to before me this ___ day of 
__ ,189_. 
[SEAL.] 
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We, and , do solemnly 
swear that we will well and truly perform the duties of ax
men, in the establishment of corners and other duties, accord
ing to instructions given us, to the best of our skill and 
ability, in the survey of _____ _ 

60. See page 50, and par. 13 (a) page 64. 

______ , Axman. 
______ , Axman. 
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Subscribed and sworn to before me this ___ day of 
___ ,189_. 
[SEAL.] 

I, , 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 

______ ,Flagman. 

Subscribed and sworn to before me this ___ day of 
___ ,189_. 
[SEAL.] 

FINAL OATHS OF DEPUTY SURVEYORS AND 
THEIR ASSISTANTS. 

List of names. 

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

______ ,Chainman. 
______ ,Chainman. 
______ ,Chainman. 
______ , Chainman. 
______ , Moundman. 
______ , Moundman. 
______ , Axman. 

------• Axman. 
------• Flagman. 

FINAL OATHS OF ASSISTANTS. 

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

______ , Chainman. 
______ ,Chainman. 
______ ,Chainman. 
_ _____ ,Chainman. 
______ , Moundman. 
______ , Moundman. 
---___ , Axman. 
---___ , Axman. 
______ ,Flagman. 



Subscribed and sworn to before me this --- day of 
__ ,189_, 
[SEAL.] 

FINAL OATH OF UNITED STATES DEPUTY 
SURVEYOR. 

I, , United States deputy surveyor, do 
solemnly swear that in pursuance of instructions received 
from , United States surveyor general for 
___ ,bearing date of the day of , 189 __ , 
I have well, faithfully, and truly, in my own proper person, 
and in strict conformity with the instruction furnished by the 
United States surveyor general for , the Manual of 
Surveying Instructions, and the laws of the United States, 
surveyed all those parts or portions of __ _ 
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___ of the base and meridian in the 
___ of , which are represented in the foregoing 
field notes as having been surveyed by me and under my 
directions; and I do further solemnly swear that all the cor
ners of said survey have been established and perpetuated in 
strict accordance with the Manual of Surveying Instructions, 
and the special written instructions of the United States 
surveyor general for , and in the specific manner 
described in the field notes, and that the foregoing are the 
true field notes of such survey; and should any fraud be 
detected, I will suffer the penalty ofpe!jury, under the provi
sions of an act of Congress approved August 8, 1846. 

______ , 
United States Deputy Surveyor. 

Subscribed by said ___ , U. S. deputy surveyor, 
and sworn to before me this day of , 189 __ _ 
[SEAL.] 

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

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

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

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

(a) The field notes of the survey of base Jines and standard 
parallels, of principal and guide meridians, of township ex
teriors, 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 oflines.61 

No adhesive material of any kind will be used to fasten leaves 
or covers. Cut or mutilated leaves, or slips, will not be in
serted. 

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

(c) The first or title page of each book of field notes will 
describe the subject matter of the same, the locus of the 
survey, by whom surveyed, number and date of contract, and 
the dates of commencement and completion of the work. 
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(d) The second page of each book of field notes will contain 
the names and duties of the assistants employed on the sur
veys recorded therein; the index will be placed on the same or 
following page. 

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

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

astron. for astronomicaL L m. t. for local mean time. 
chs. for chains. long. for longitude. 
corr. for correction. m. for minutes. 
dec!. for declination. mag. decl. for magnetic declination. 
diff. lat. for difference of latitude. red. for reduce or reduction. 
dep. for departure. temp. for temporary. 
h. for hours. U.C. for upper culmination. 
lat. for latitude. w. corr. for watch correction. 
L. C. for lower culmination. w. t. for watch time. 

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

(g) All transcripts of field notes, made out as herein 
directed, will be written on official field-note paper, foolscap 
size (pages 131/2 x 8V2 inches), in a bold, legible hand, or 
type-written, and as nearly as possible without erasures or 
interlineations; such transcripts of any series of surveys, 
included in one account forwarded to the General Land 
Office, will be securely put up in one package, at the office of 
the surveyor general, prior to transmission. 

61. See classification of lines, page 50. 



SPECIAL INSTRUCTIONS ISSUED BY UNITED 
STATES SURVEYORS GENERAL TO UNITED 

STATES DEPUTY SURVEYORS. 

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

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

SPECIMEN FIELD NOTES. 

[See Plates III and IV.] 

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

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

[See Plate III.] 

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

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

SPECIMEN TOWNSHIP PLAT. 

[See Plate IV.] 

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

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

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

This method of numbering will apply to any part of a 
section, regardless 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 continuation of the series already initi
ated. 

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

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

In case the length or width ofthe township falls so far short 
of legal dimensions as to eliminate the north or west half of 
any section situated as above specified, that part of the sec
tion remaining will be treated in a similar manner. 

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

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

Plats shall not be trimmed. A margin of three inches for 
binding 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 IV, and will exhibit 
the area of public land, water surface, townsite, private land 
claims, and mineral claims, with the total area of the 
township. 

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

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

The plats will be prepared as nearly as possible in accor
dance with the specimen plat designated "Plate IV." The use 
of all fluids, except a preparation oflndia ink of good quality, 
must be avoided by the draughtsman in delineations relating 
to the public surveys. All lines, figures, etc., will be sharply 
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defined. All lettering on the plats must be clear and sharp in 
outline and design, and black; ornamentation of any kind is 
prohibited. These requirements are necessary in order that 
everything shown upon original plats may be fairly repro
duced in making photolithographic copies of the same. 

All towns, settlements, permanent buildings, private 
claims, reservations, 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. 

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

Surveyors general will require that the specimen plat shall 
be closely followed, in order that uniformity of appearance 
and expression of drawing representing the public land sur
veys may be attained. 

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

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

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

COMPUTATION OF THE AREAS OF LOTS 
ADJOINING THE NORTH AND WEST 

BOUNDARIES OF REGULAR TOWNSHIPS. 

1. In regular townships, the tracts efland in each section 
adjoining the north 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 four 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 north tier, when within prescribed limits, will 
be called 80.00 chains 

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

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



Of the smallest lot: twice the width of the lesser end, plus 

Of the largest lot: twice the width of the greater end, minus 

Of the smaller middle lot: sum of the widths of the ends, 
minus ud"; 

Of the larger middle lot: sum of the widths of the ends, plus 

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 always give 
areas correct to the nearest hundredth of an acre; and, as the 
use of fractions is entirely avoided, the method is rec
ommended for its simplicity and accuracy. 

Example 1. (See Plate IV, section 31.) 
The% difference oflatitudinal boundaries is 0.03% chains; 

consequently, "d" is .04 chains; then, 

18.35 x2 + .04 = 36.74 acres, theareaoflot 1; 
18.50 x 2 - .04 = 36.96 acres, the area oflot 4; 
18.50 + 18.35 -.04 ~ 36.81 acres, the areaoflot2; 
18.50 + 18.35 + .04 = 36.89acres, theareaoflot3; 

Check:[18.35 + 18.50 ] x 4 ~ 147.40acres, theareaofthefour lots. 

The arithmetical operations are here written in detail, for 
the purpose of illustration; but the practical computer will 
perform all the work mentally. 

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

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

Refer to figures 6 and 7 and determine the difference, "q", 
between the east boundaries oflots 1 and 4 by the following 
proportion: 

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

Now take one third of "q", and add it to the shorter east 
boundary oflots 1 or 4, as conditions may require, and there
by 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 oflot 2. The areas oflots 1, 2, 
and 3, in acres, will be found by taking the sum of their 
respective meridional boundaries, expressed in chains and 
decimals of a chain. 

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

Finally, to test the entire work, multiply the sum of the 
latitudinal boundaries by 4, and to the product add the area 
of the small triangle C A B, if the east boundary is greater 
than 80.00 chains (fig. 6); but subtract the area of said small 
triangle if the east boundary is less than 80.00 chains (fig. 7). 
These operations, correctly performed, 
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will give the true area of the section, which should agree 
exactly with the total area of its legal subdivisions, obtained 
as directed in the preceding paragraphs. 

Example 2. (See Plate I, figs. 6 and 7, and Plate IV.) 
Compute areas of lots 5, 6, and 7 of sec. 6, as directed in 

paragraph 1, and illustrated by the example; then write: 

629 

chs. chs. cbs. 
77.75 : 0.05 : : 60.00 

cbs. 
20.0500 
20.0114 
20.0243 

chs. 
- 0.0386 
+ 0.0129 
+ 0.0129 

cbs. chs. 
0.0386 ~ q; •;, q ~ 0.0129 

cbs. 
~ 20.01,62 

~ 20.02, 
~ 20.04, 

the E. bdy. oflot 4; 
the E. bdy. of lot 3; 
the E. bdy. oflot 2. 

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

cbs. cbs. 
20.05 + 20.Q4 . 
20.04 + 20.02 ......... . 
20.02 + 20.01 . 

20.00 + 20.01 X 17.75 + 17.78 _ 

2 2 

Also[17.78 + 17.87] x 3 

Area of regular subdivisions 

Total. 

Check: 

Total. 

chs. 
[77.87 
77.75 

chs. 
+ 77.75] X 4 
X 0.025 

acres. 
40.09, the area oflot 1; 
40.06, the area of lot 2; 
40.03, the area of lot 3; 

35.54, the area oflot 4. 

106.95, the area oflots 5, 6, 
and 7. 

360.00 

622.67, The area of Sec. 6. 

622.48 
0.19, the area of triangle C A B 

(fig. 6) 

622.67, which agrees with the area 
of section 6, before 
determined. 

3. The area in acres of a tract 40.00 chains long, adjoining 
north or west township boundaries (except inN. W. 1/4 sec. 6), 
is equal to the sum of its parallel boundaries (expressed in 
chains and decimals thereof) multiplied by 2; (e. g.) the area 
oflots 6 and 7 (Plate I, 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 (expressed in 
chains and decimals of a chain) by 3; (e. g.) fig. 6; south 
boundary lot4 = 17.78 chs.; areaoflots 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 township boundaries (excluding N. W.% sec. 6), may be 
obtained by multiplying the sum of their parallel boundaries 
(taken in chains and decimals of a chain), by 2; (e. g.) the area 
of S. W. '/• 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 (expresed in 
chains and decimals of a chain) by 4; (e. g.) the area of sec. 1 
(Plate IV) is [80.00 + 79.77] x 4 = 639.08 acres. 

The area in acres of a theoretical township may be obtained 

62. These measures are taken to the nearest hundreth only. 



by multiplying the sum of its latitudinal boundaries (express
ed in chains and 
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decimals of a chain) by 24; (e. g.) the area of the township 
represented by Plate I, fig. 1 is [480.00 + 479.34] x 24 = 

23,024.16 acres. 

EXPLANATIONS OF ARTICLES ON PAGES 72 to 78, 
WITH GENERAL DEFINITIONS OF A 

"RETRACEMENT" AND A "RESURVEY." 

When new surveys are to be initiated from, or closed upon 
the hnes of old surveys, which although reported to have been 
executed correctly, are found to be actually defective in aline
ment, measurement, or position, it is manifest that the em
ployment of the regular methods prescribed for surveying 
normal township exteriors and subdivisions would result in 
extending the imperfections of the old surveys into the new, 
thereby producing irregular townships bounded by exterior 
lin~s not in conformity with true meridians or parallels of 
latitude, and containing trapezium-shaped sections which 
may or may not contain 640 acres each, as required by law. 

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

The establishment of township boundaries conformable to 
true meridian and latitude lines. 

The establishment of section boundaries by running two 
sets of parallel lines governed respectively by true meridians 
and parallels of!atitude, and intersecting each other approx
imately at right angles at such intervals as to produce tracts 
of square form containing 640 acres each. 

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

Such special methods are based upon certain limits of 
allowable error in the alinement, measurement, and position 
of old township boundaries, as prescribed in the following 
article entitled "DEFINITIONS OF DEFECTIVE 
TOWNSHIP BOUNDARIES," page 72, which will be deter
mined and rectifications made, if necessary, under the provi
sions of the article entitled "RETRACEMENT OR RESUR
VEY OF TOWNSHIP LINES AND LINEAR BOUNDARIES 
NOT ESTABLISHED IN CONFORMITY WITH THE REC
TANGULAR SYSTEM OF SURVEYING," page 72, prior to 
the execution of new surveys under the methods prescribed 
by the article entitled "METHODS OF EXECUTING NEW 
SURVEYS, WHEN INITIATED FROM OR CLOSED UPON 
DEFECTIVE OLD SURVEYS," page 75, and illustrated on 
Plate VII, by figures 1 to 15; on Plate VIII, figures 1 to 7, and 
on Plate IX. 

In order to prevent any misunderstanding relative to the 
modus operandi indicated by the terms "retracement" and 
"resll:rvey ," the following definitions of the same are here 
presented: 

The retracement of a township boundary, or other line of 
s':rvey, consists in the det\)rmination of the true bearings and 
distances between the successive corners along the entire 
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length of such a line; and the data thus obtained will be 
embodied in the field notes together with detailed particulars 
of the methods employed. 

The resurvey of a township boundary or other line of survey 
consists of a retracement of such a line accompanied by the 
reconstruction of defective original corners and the establish
ment thereon of all the necessary new corners and the de
tailed particulars of the entire operation will b~ embodied in 
the field notes. 
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DEFINITIONS OF DEFECTIVE TOWNSHIP 
BOUNDARIES. 

1. Upon retracement thereof, an old township boundary 
n:ay be found to be defective in one or all of three qualifica
tions, v1z: almement, measurement, and position, as follows: 

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

3. In measurement; in the case of a meridional line, or a 
latitudinal line :"hich is identical with a standard parallel; 
when 1ts length 1s greater or less than six miles by more than 
three chains; or when the length of any portion thereof be
tween two successive corners, is greater or less than forty 
chains; excepting that portion between the last established 
corner and the limiting line, which may be greater or less 
than forty chains, when such a boundary has been closed 
upon the bank of a meanderable body of water, a military or 
Indian reservation, or State boundary, etc., as the case may 
be. 

4. In measurement; in the case of a latitudinal line not 
identical with a portion of a standard parallel; when its 
length is greater or less than six miles minus the proper 
correction for convergency, by more than three chains; or 
when the length of any portion thereof between two succes
sive corners is greater or less than forty chains; except, when 
such a boundary has been run as a true line to an intersection 
with any line oflimitation, that portion thereof between the 
last established subdivisional corner and the limiting line, 
may be greater or less than forty chains; and also, when it has 
been established in the regular manner, i. e. by random and 
true lines, that portion thereof in which the fractional 
measurement was originally allowed for may be greater or 
less than forty chains. 

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

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



RETRACEMENT OR RESURVEY OF TOWNSHIP 
LINES AND LINEAR BOUNDARIES NOT 

ESTABLISHED IN CONFORMITY WITH THE 
RECTANGULAR SYSTEM OF SURVEYING.63 

If in subdividing a township, it is found that any boundary 
thereof is defective in excess of the limits of allowable error 
prescribed in the article entitled "Definitions of D~f?ctiVe 
Township Boundaries," above, or that the corners ongmally 
established thereon had been incorrectly marked, or have 
been obliterated, the deputy surveyor will resurvey so much 
of said boundaries as may be necessary, as follows: 

1. When subdivisional lines have not been closed upon 
either side of, or mineral claims tied to, a township boundary, 
it will be corrected (if necessary), in point of alinement, as 
well as measurement, by establishing regular new corners at 
lawful distances (minus the northing or plus the sou thing 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, 
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provided said line does not deviate more than twenty-one 
minutes of arc from a true meridian or latitude line (as the 
case may be). (See Plate VII, 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 we~t, from the southeast corner of the township, to in
tersection with the township or range line (as the case may 
be), where a closing corner will be established, and the old 
township corner properly changed to a corner common to two 
townships. 

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

2. Where subdivisional lines have been closed upon one 
side of, or mineral claims tied to, a township boundary prior 
to the subdivision of the township on the other side, its aline
men! will not be changed; all obliterated old corners will be 
reestablished in their original places; new regular corners 
common to two townships, sections, or quarter sections, will 
be established upon it 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 sa1d 
boundaries respectively (as the case may be), marked with 
reference to the township being subdivided, and the marks on 
the old corners upon such boundary which refer to the new 
work will be effaced. 

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

3. Where subdivisional lines have been closed upon one 
side of, or mineral claims tied to, the northern portion of a 
range line prior to the subdivision of the township on the 
other side (see paragraph 2), while upon the southern portwn 
of the same such attachments have not been made on either 

63. Regarding permission to resurvey, see page 224. 
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side (see paragraph 1), said southern portion will be resur
veyed and proper new corners established thereon, at lawful 
distances 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 paragraph 1, and the rectifications will be continued on the 
northern portion under the provisions of paragraph 2. (See 
Plate VII, fig. 8.) 

If however said bearing exceeds the specified limit, from , , 
the northern 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 corner common 
to two townships will be established, all the necessary 
changes made in the markings on the original corner com
mon to four townships situated in its immediate vicinity, and 
regular new corners placed upon the respective portions of 
the entire range line as specified in the foregoing clause. (See 
Plate VII, fig. 9.) 

Similar cases involving the rectification of the northern 
portion of a range line when the southern porti~n of the sai_Ue 
can not be rectified in bearing, will be treated m conform1ty 
with the rules prescribed in the foregoing clauses, with the 
exception, that where such northern portion deviates more 
than twenty-one minutes of arc from a true meridian line, its 
alinement will be rectified by extending the same from its 
southern terminal corner, due north on a true line to its 
intersection with the north boundary, where a proper closing 
corner will be 
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established and the necessary corrections applied to the old 
corner common to four townships in its immediate vicinity, so 
as to change it to a corner common to two townships. (See 
Plate VII, 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 w!ll 
correspo~d in such cases to west or east, respectively. 

4. When subdivisionallines have been closed upon one or 
both sides of, or mineral claims tied to, the northern and 
southern portions of a range line, while the middle portion 
thereof is free from such attachments, said portion will be 
resurveyed and new regular corners will be established 
thereon at intervals offorty chains from its southern termm
al corner, upon a right line connecting the origin~! terminal 
corners thereof, the fractional measurement bemg thrown 
against the northern terminal corner. (See Plate VII, figs. 13, 
14, and 15.) 

In such cases all the original corners, excepting the termin
a! corners, of the portion of the lines thus resurveyed, will be 
destroyed. 

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

5. Under the foregoing paragraphs, the fact that mmeral 
claims have been tied to a defective township boundary as 








































































































