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CHAPTER 1 

The General Plan 

THE MANUAL 

Purpose and Scope of the Manual 

1-1. The Manual of Surveying Instructions 
describes how cadastral surveys of the public 
lands are made in conformance to statutory law 
and its judicial interpretation. This chapter 
summarizes the various Acts and the general 
plan of surveying based on them. Previous edi
tions of the Manual were issued in 1855 (re
printed as the Manual of 1871), 1881, 1890, 
1894. 1902, 1930, and 1947. 

1-2. Surveying, in general, is the art of 
measuring and locating lines, angles, and eleva
tions on the surface of the earth, within under
ground workings, and on the beds of bodies of 
water. A "cadastral survey" creates (or re
establishes), marks, and defines boundaries of 
tracts of land. In the general plan this includes 
a field-note record of the observations, measure
ments, and monuments descriptive of the work 
performed and a plat that represents the 
cadastral survey, all subject to approval of the 
Director, Bureau of Land Management. 

1-3. Details of the plan and its methods go 
beyond the scope of textbooks on surveying. 
The application to large-scale areas requires an 
understanding of the stellar and solar methods 
for making observations to determine the true 
meridian, the treatment of the convergency of 
meridians, the running of the true parallels of 
latitude, and the conversion in the direction of 
lines so that at any point the angular value will 
be referred to the true north at that place. 
These subjects are therefore explained and 
examples given with specific relation to the ap
proved sun-eying practice. The use. care and 
adjustments of the solar transit are fully 
treated because of its wide use in public land 

surveying. The applications of photogramme-
try and electronic instrumentation to public land 
surveying are covered for the first time in this 
edition of the Manual. 

1-4. Extended treatment is given to sub
division of sections, restoration of lost or oblit
erated corners, resurveys, and special surveys 
of many kinds. These now make up the major 
part of the surveying program of the Bureau 
of Land Management. Stress is placed on thor
oughness in the identification and perpetuation 
of the surveys already completed. 

Development of the Manual 

1-5. The surveys of public lands have been 
conducted since 1785, when a beginning point 
was established where the west boundary of 
Pennsylvania crosses the north bank of the 
Ohio River. The first surveys, covering parts of 
Ohio, were made under supervision of the Geog
rapher of the United States in compliance with 
the Ordinance of May 20, 1785. Detailed instruc
tions were not needed in these initial surveys, 
because only the exterior lines of the townships 
were surveyed, and only mile corners were 
established. Township plats were marked by 
subdivisions into sections or "lots" one mile 
square, numbered from 1 to 36, commencing 
with No. 1 in the southeast corner of the town
ship and running from south to north in each 
sequence to No. 36 in the northwest corner of 
the township. 

1-6. The Act of May 18. 1796, provided for 
the appointment of a Surveyor General, whose 
duty was to survey the public lands northwest 
of the Ohio River. Half of the townships were 
to be subdivided into two-mile blocks, and the 
rule for numbering of sections within the town-

1 
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series shown on the previously approved plat, 
and proceeding in the usual order. The new 
series may begin with No. 1 i f the fractional 
parts of the original area are not designated 
by lot number. 

Completion of Township Subdivision 

3-112. Only after the partially surveyed 
sections have been completed should the sur
veyor proceed with the subdivision of the re
maining portions of the township. I f no irregu
larities are found in the previously established 
lines the new survey may proceed normally. I f 
defective conditions are encountered, the ir
regularities are not extended into unsurveyed 
sections any farther than necessary to incorpo
rate the resulting fractional measurements into 
suitable fractional lots adjoining the former 
surveys. Preference should be given to extend
ing all surveys from south to north and from 
east to west. I f a better control is available by 
reversing the procedure in one or both direc
tions, resulting in a simpler survey by minimiz
ing the number of extra corners as well as frac
tional lots, reversal of the procedure is war
ranted. 

3-113. In the event that the previously sur
veyed subdivision lines are defective, the new 
section lines may serve the function of a sec
tional guide meridian or a sectional correc
tion line as required. The corners from which 
the new surveys are initiated are established 
as corners of four sections, or of two sections 
as appropriate. Where new section lines cannot 
be connected regularly with the previously 
established section corners by random and true 
line not exceeding 21' from cardinal, a closing 
section corner is established at intersection 
with the line of the old survey. The fractional 
measurements of the closing section lines are 
placed adjacent to the old surveys. The original 
lines forming the boundary of the lands to be 
surveyed are retraced, as already provided and 
the marks upon the original corners are appro
priately modified as necessary. New quarter-
section corners marked to control the subdivi
sion of the new sections are established on the 
original lines at midpoints between the closing 
section corners, or at 40 chains from one direc

tion, according to the manner in which a new 
section is subdivided. 

3-114. There are often two or more ways in 
which a fractional subdivision may be completed, 
but careful study of a sketch plat representing 
existing conditions will generally reveal the 
superiority of one method over another. 

MEANDERING 

3-115. The traverse of the margin of a 
permanent natural body of water is termed a 
meander line. All navigable bodies of water and 
other important rivers and lakes are segregated 
from the public lands at mean high-water eleva
tion. In original surveys, meander lines are run 
for the purpose of ascertaining the quantity of 
land remaining after segregation of the water 
area. 

The running of meander lines has always 
been authorized in the survey of public lands 
fronting on large streams and other bodies of 
water. But the mere fact that an irregular or 
sinuous line must be run, as in the case of a 
reservation boundary, does not entitle it to be 
called a meander line except where it closely 
follows the bank of a stream or lake. The legal 
riparian rights connected with meander lines do 
not apply in the case of other irregular lines, as 
the latter are strict boundaries. 

Low-water mark is the point to which a river 
or other body of water recedes, under ordinary 
conditions, at its lowest stage. High-water mark 
is the line which the water impresses on the 
soil by covering it for sufficient periods to de
prive it of vegetation. The shore is the space 
between the margin of the water at its lowest 
stage and the banks at high-water mark. Ala
bama v. Georgia, 64 U. S. 505 (1859). 

Numerous decisions in the United States 
Supreme Court assert the principle that mean
der lines are not boundaries defining the area 
of ownership of lands adjacent to the water. 
The general rule is that meander lines are run 
not as boundaries, but to define the sinuosities 
of the banks of the stream or other body of 
water, and as a means of ascertaining the quan
tity of land embraced in the survey; the stream, 
or other body of water, and not the meander 
line as actually run on the ground, is the bound-
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FIGURE 59.—Example showing completion of partially surveyed sections and completion of subdivisional 
township with necessary lottings. 

lines of a 

ary. When by action of water the bed of the 
body of water changes, high-water mark 
changes, and the ownership of adjoining land 
progresses with it. Lane v. United States, 274 
Fed. 290 (1921). 

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

3-116. Practically all inland bodies of wa
ter pass through an annual cycle of changes, be

tween the extremes of which will be found 
mean high water. In regions of broken topog
raphy, especially where bodies of water are 
bounded by sharply sloping lands, the horizon
tal distance between the margins of the various 
water elevations is comparatively slight, and 
the surveyor does not experience much difficulty 
in determining the horizontal position of mean 
high-water level with approximate accuracy. 
Where the meanderable bodies of water are 
bordered by relatively flat lands, the horizontal 
distance between the successive levels is rela
tively great. The most reliable indication of 
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FIGURE 60.—Example showing completion of subdivisional lines of a township where outlying parts of sections re
turned earlier have been cancelled. 

mean high-water elevation is the evidence made 
by the water's action at its various stages, 
which are generally well marked in the soil. In 
timbered localities a very certain indication of 
the locus of the various important water levels 
is found in the belting of the native forest 
species. 

Mean high-water elevation is found at the 
margin of the area occupied by the water for the 
greater portion of each average year. At this 
level a definite escarpment in the soil is gen
erally traceable, at the top of which is the true 
position for the meander line. A pronounced 

escarpment, the result of the action of storm 
and flood waters is often found above the prin
cipal water level, and separated from the latter 
by the storm or flood beach. Another, less evi
dent, escarpment is often found at the average 
low-water level, especially of lakes, the lower 
escarpment being separated from the principal 
escarpment by the normal beach or shore. While 
these questions properly belong to the realm of 
geology, they should not be overlooked in the 
survey of a meander line. 

Where native forest trees are found in abun
dance bordering bodies of water, those trees 
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showing evidence of having grown under favor
able site conditions will be found belted along 
contour lines. Certain mixed varieties common 
to a particular region are found only on the 
lands seldom if ever overflowed. Another group 
are found on the lands which are inundated only 
a small portion of the growing season each 
year, and indicate the area which should be 
included in the classification of the uplands. 
Other varieties of native forest trees are found 
only within the zone of swamp and overflowed 
lands. All timber growth normally ceases at the 
margin of permanent water. 

3-117. A meander corner is established at 
every point where a standard, township, or sec
tion line intersects the bank of a navigable 
stream or other meanderable body of water. No 
monument should be placed in a position ex
posed to the beating of waves and the action 
of ice in severe weather. In such cases a wit
ness corner should be established on the line at 
a secure point near the true point for the mean
der corner. The distance across a body of water 
is ascertained by triangulation or direct meas
urement, and the full particulars are given in 
the field tablets. 

3-118. 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 United States 
Supreme Court has given the principles govern
ing the use and purpose of meandering shores 
in its decision in a noted case as follows: 

Meander lines are run in surveying fractional por
tions of the public lands bordering on navigable rivers, 
not as boundaries of the tract, but for the purpose of 
defining 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 purchaser. In preparing the official plat from the 
field notes, the meander line is represented as the border 
line of the stream, and shows to a demonstration that 
the watercourse, and not the meander line as actually 
run on the land, is the boundary. Railroad Co. v. 
Schurmeier, 74 U.S. 272 (1868). 

3-119. The surveyor commences at one of 
the meander corners, follows the bank or shore 
line, and determines the length and true bear
ing of each course, from the beginning to the 
next meander corner. All meander courses refer 
to the true meridian and are determined with 
precision. "Transit angles" showing only the 

amount of the deviation from the preceding 
course are not acceptable in field notes of mean
ders. Where i t is impossible to survey the mean
der line along mean high-water mark, the notes 
should state the distance therefrom and the 
obstacles which justify the deviation. A table 
of latitudes and departures of the meander 
courses should be computed before leaving the 
vicinity, and if misclosure is found, indicating 
error in measurement or in reading courses, the 
lines should be rerun. 

The following items will be noted along the 
meander line: (1) all streams flowing into a 
river, lake, or meanderable bayou, with the 
width at their mouths; (2) the position, size, 
and depth of springs, and whether the water is 
pure or mineral; (3) the heads and mouths of all 
bayous; (4) all rapids and bars, with intersec
tions to the upper and lower ends; (5) the eleva
tion of the banks of lakes and streams, the 
height of falls and cascades, and the length and 
fall of rapids; and (6) artificial structures in 
both land and water areas. 

The field notes of meanders show the corners 
from which the meanders commenced and upon 
which they closed, and exhibit the meanders of 
each fractional section separately. Following, 
and composing a part of the notes, should be 
given a description of the adjoining land, soil 
and timber, and the estimated depth of inun
dation to which the bottom land is subject. 

Rivers 

3-120. Facing downstream, 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. 

Navigable rivers and bayous, as well as all 
rivers not navigable, the right-angle width of 
which is 3 chains and upwards, are meandered 
on both banks, at the ordinary mean high-water 
mark, by taking the general courses and dis
tances of their sinuosities. Rivers not classed as 
navigable are not meandered above the point 
where the average right-angle width is less 
than 3 chains, except when duly authorized. 

Shallow streams and intermittent streams 
without well defined channel or banks are not 
meandered, even when more than 3 chains wide. 
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Tidewater streams are meandered at ordinary-
mean high tide as far as navigable, even when 
less than 3 chains wide. Tidewater inlets and 
bayous are recorded, and are meandered if more 
than 3 chains in width, but when nonnavigable 
are not meandered when less than 3 chains wide. 

Lakes 

3-121. All lakes of the area of 50 acres and 
upwards, are meandered. 

In the case of lakes which are located en
tirely within the boundaries of a section, a 
quarter-section line, if one crosses the lake, is 
run from one of the quarter-section corners, on 
a theoretical course to connect with the opposite 
quarter-section corner, to the margin of the 
lake, and the distance is measured. At the point 
thus determined a "special meander corner" is 
established. 

Where one or both of the opposite quarter-
section corners cannot be established, and in 
all cases where the distance across a lake ex
ceeds 40 chains or the physical crossing is dif
ficult, a temporary' special meander corner is 
established at the computed intersection with 
the center line of the section when surveying 
the meander line. The temporary point is later 
corrected to the true center line position for 
monumentation, at midpoint in departure (or 
latitude), or at proportionate distance in a frac
tional section. 

I f a meanderable lake is found to be located 
entirely within a quarter section, an "auxiliary 
meander corner" is established at some suitable 
point on its margin, and a connecting line is 
run from the monument to a regular corner on 
the section boundary. A connecting traverse 
line is recorded, if run, but it is also reduced 
to the equivalent direct connecting course and 
distance, all of which is stated in the field notes. 
Only the course and length of the direct con
necting line are shown on the plat of the survey. 

The meander line of a lake lying within a sec
tion is initiated at the established special or 
auxiliary meander corner, as the case may be, 
and continued around the margin of the normal 
lake at its mean high-water level, to a closing 
at the point of beginning. All proceedings are 
fully entered in the field notes. 

Artificial lakes and reservoirs are not segre
gated from the public lands, unless specially 
provided in the instructions, but the true posi
tion and extent of such bodies of water are 
determined in the field and shown on the plat. 

Other exceptions to the general rule are 
shallow or poorly defined "lakes" which are 
actually pools that collect because of permafrost 
and lack of drainage or which are ephemeral 
desert playas formed seasonally or in wet years. 
These "lakes" should not be meandered even 
when larger than 50 acres. 

Islands 

3-122. Every island above the mean high-
water elevation of any meanderable body of 
water, except islands formed in navigable bod
ies of water after the date of the admission of 
a State into the Union, is located by triangula-
tion or direct measurement or other suitable 
process, and is meandered and shown upon 
the official plat. 

Even though the United States has parted 
with its title to the adjoining mainland, an 
island in a meandered body of water, navigable 
or nonnavigable, in continuous existence since 
the date of the admission of the State into the 
Union, and omitted from the original survey, 
remains public land of the United States. As 
such the island is subject to survey. This is 
because such islands were not a part of the bed 
of the stream at the date of Statehood, and 
therefore their title remained in the United 
States, subject to survey and disposal when 
identified. The riparian right that attaches to 
the lottings along the meander line of the main
land pertains only to the bed of the stream, and 
to such islands as may form within the bed sub
sequent to the disposal of the title. The proof 
of the time of the formation of islands is often 
difficult. It is the practice to make a careful 
examination of the history of an island in re
lation to the question of its legal ownership. 

Islands that have been given well-known 
proper names are so identified, both in the field 
notes and on the plat. Sometimes there are a 
number of islands in the same section without 
proper names. Some may have been surveyed, 
others omitted. Of the latter, some may right
fully belong to the State, some to a riparian 
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proprietor, so that any system of numbering 
may be uncertain, and if used may still be con
fused with a lot number, i f and when surveyed. 
For these reasons their identification may be 
uncertain unless the following rule is applied: 

Where there are several unnamed islands 
within the same section, these will be referred 
to in the field notes (when surveyed) accord
ing to the lot number (Island designated as 
lot No. —) that is assigned on the plat, except
ing that islands which are crossed by section 
line boundaries, or by a center line of the sec
tion, are readily identified by location. 

Any township boundary or section line which 
will intersect an island is extended as nearly 
in accordance with the plan of regular surveys 
as conditions permit, and the usual township, 
section, quarter-section, and meander corners 
are established on the island. I f an island falls 
in two sections only, the line between the sec
tions should be established in its proper theoret
ical position based upon suitable sights and 
calculations. I f an island falls entirely in one 
section, and is large enough to be subdivided 
(over 50 acres in area), a suitable sight or 
calculation is made to locate on the margin of 
the island an intersection with the theoretical 
position of any suitable subdivision-of-section 
line. At the point thus determined a "special 
meander corner" is established. In the case of 
an island falling entirely in one section and too 
small to be subdivided, an 'auxiliary meander 
corner" is established at any suitable point on 
its margin, which is connected with any regular 
corner on the mainland. The direct course and 
length of the connecting line is given in the 
field notes and shown on the plat. 

The meander line of an island is surveyed in 
harmony with principles and rules heretofore 
stated. All township and section lines crossing 
the island are shown on the plat. I f the island is 
large enough to be subdivided, the subdivision 
is accomplished by the protraction of suitable 
subdivision-of-section lines in their correct 
theoretical position. 

Under special circumstances where adminis
tration or disposal requires no subdivision, an 
island is given a tract number within a town
ship. In such cases, the section lines need not 
be extended to the island. 

Agricultural upland within the limits of 
swamp and overflowed lands should be so clas
sified and shown upon the plat accordingly, but 
such land is not meandered as an island. 

Use of Photogrammetry 

3-123. Where conditions are favorable, 
meander lines may be surveyed by the process 
of photogrammetry after the meander corners 
have been established in the regular manner. 
The field notes will state what lines were so 
determined and the date and identification of 
the photography. 

LIMITS OF CLOSURE 

3-124. The "error of closure" of a survey 
is defined in general terms as the ratio of the 
length of the line representing the equivalent 
of the errors in latitude and departure to the 
length of the perimeter of the figure constitut
ing the survey. However, with due regard for 
the controlling coordinate governing lines of a 
rectangular survey, accuracy in latitude is not 
permitted to offset gross error in departure, 
or vice versa. A double test is therefore applied 
to United States rectangular surveys in place 
of the one expressed in general terms. 

The "limit of closure" set for the public land 
surveys may now be expressed by the fraction 
1/905, provided that the limit of closure in 
neither latitude nor departure exceeds 1/1280. 
Where a survey qualifies under the latter limit, 
the former is bound to be satisfied. An accumu
lative error of 614 links per mile of perimeter, 
in either latitude or departure, will not be ex
ceeded in an acceptable survey. 

The latitudes and departures of a normal sec
tion shall each close within 25 links, of a normal 
range or tier of sections within 88 links, and 
of a normal township within 150 links. The 
boundaries of each fractional section including 
irregular claim lines or meanders, or the mean
ders of an island or lake in the interior of a 
section, should close within a limit to be deter
mined by the fraction 1/1280 for latitude or 
departure considered separately. The same rule 
applies to all broken or irregular boundaries. 
All closings will be computed in the field. 



CHAPTER VI 

Resurveys 

THE NATURE OF RESURVEYS 

6-1. A resurvey is a reconstruction of land 
boundaries and subdivisions accomplished by 
rerunning and re-marking the lines represented 
in the field-note record or on the plat of a pre
vious official survey. The field-note record of 
the resurvey includes a description of the tech
nical manner in which the resurvey was made, 
full reference to recovered evidence of the pre
vious survey or surveys, and a complete descrip
tion of the work performed and monuments 
established. The resurvey, like an original sur
vey, is subject to approval of the directing au
thority. 

6-2. Government resurveys involve con
siderations of a different character from those 
relating to original surveys. The object is two
fold: First, the adequate protection of exist
ing rights acquired under the original survey 
in the matter of location on the earth's surface, 
and second, the proper marking of the bound
aries of the remaining public lands. 

6-3. Although the discussion in this chap
ter pertains especially to the resurvey of an 
entire township, the same principles apply in 
the smaller projects necessary for proper man
agement of the public lands. These smaller par
cels must be considered in context with the 
township, which is the unit of resurvey because 
it was the unit of the original survey. 

6-4. A dependent resurvey is a retracement 
and reestablishment of the lines of the original 
survey in their true original positions accord
ing to the best available evidence of the posi
tions of the original corners. The section lines 
and lines of legal subdivision of the dependent 
resurvey in themselves represent the best pos
sible identification of the true legal boundaries 

of lands patented on the basis of the plat of the 
original survey. In legal contemplation and in 
fact, the lands contained in a certain section of 
the original survey and the lands contained in 
the corresponding section of the dependent re
survey are identical. 

6-5. An independent resurvey is an estab
lishment of new section lines, and often new 
township lines, independent of and without ref
erence to the corners of the original survey. 
In an independent resurvey i t is necessary to 
preserve the boundaries of those lands patented 
by legal subdivisions of the sections of the orig
inal survey which are not identical with the 
corresponding legal subdivisions of the sec
tions of the independent resurvey. This is done 
by surveying out by metes and bounds and des
ignating as tracts the lands entered or patented 
on the basis of the original survey. These tracts 
represent the position and form of the lands 
alienated on the basis of the original survey, 
located on the ground according to the best 
available evidence of their true original posi
tions. 

6-6. As in the case of original surveys, the 
records of resurveys must form an enduring 
basis upon which depends the security of the 
title to all lands acquired thereunder. The sur
veyor must therefore exercise the greatest care 
in his field work and in preparing the record 
so that the resurvey will relieve existing difficul
ties as far as possible without introducing new 
complications. 

6-7. A retracement is a survey that is made 
to ascertain the direction and length of lines 
and to identify the monuments and other marks 
of an established prior survey. Retracements 
may be made for any of several reasons. In the 
simplest case it is often necessary to retrace 

145 



146 MANUAL OF SURVEYING INSTRUCTIONS 

several miles of line leading from a lost corner 
which is to be reestablished to an existent 
corner which will be used as a control. I f no in
tervening corners are reestablished, details of 
the retracement are not usually shown in the 
record, but a direct connection between the two 
corners is reported as a tie. On the other hand, 
the retracement may be an extensive one made 
to afford new evidence of the character and 
condition of the previous survey. Recovered 
corners are rehabilitated, but a retracement 
does not include the restoration of lost corners 
or the reblazing of lines through the timber. The 
retracement may sometimes be" complete in 
itself, but usually it is made as an early part 
of a resurvey. 

6-8. In the case of Cragin v. Powell, 128 
U.S. 691 (1888), the Supreme Court of the 
United States cited with favor the following 
quotation from a letter of the Commissioner of 
the General Land Office to the surveyor general 
of Louisiana: 

The making of resurveys or corrective surveys of 
townships once proclaimed for sale is always at the 
hazard of interfering with private rights, and thereby 
introducing new complications. A resurvey, properly 
considered, is but a retracing, with a view to deter
mine and establish lines and boundaries of an origi
nal survey, . . . but the principle of retracing has 
been frequently departed from, where a resurvey (so 
called) lias been made and new lines and boundaries 
have often been introduced, mischievously conflicting 
with the old, and thereby affecting the areas of tracts 
which the United States had previously sold and 
otherwise disposed of. 

JURISDICTION 

6-9. Resurveys have been made since the 
early days of the public land surveys. Initially 
they were made as corrective surveys under 
the general surveying appropriations when 
gross errors were found. Resurveys of particu
lar public lands in certain States were later au
thorized by special acts of Congress. General 
legislation providing for resurveys was enacted 
when it became apparent that many older sur
veys were so obliterated or distorted that the 
lines could not be identified with certainty. 

The Act of March 3. 1909, (35 Stat. 845). as 
amended June 25, 1910, (36 Stat. 885; 43 
U.S.C. 772) authorized the Secretary of the In

terior to make such resurveys as, after ful l in
vestigation, he may deem essential to properly 
mark the boundaries of the remaining public 
lands. 

The Act of September 21,1918, (40 Stat. 965; 
43 U.S.C. 773), provided authority for resurvey 
of townships in which disposals exceed 50 per
cent of the total area. Such resurveys may be 
undertaken upon application of the owners of 
at least three-fourths of the privately owned 
land in the township, or upon application of a 
court of competent jurisdiction, and upon a de
posit of the proportionate estimated cost of the 
resurvey. 

The Act of July 14, 1960, (43 U.S.C. 1364), 
authorized the Secretary of the Interior to ac
cept contributions for cadastral surveys per
formed on federally controlled or intermingled 
lands. 

Conservation and intensive use of the public 
domain have made necessary the retracement 
and re-marking of lines of the older surveys in 
order to identify the boundaries between public 
and private lands. Limited resurveys for this 
purpose are carried out under the annual ap
propriations for the management of public lands 
and resources. 

6-10. As delegated by the Secretary of the 
Interior, the authority for engaging in a gen
eral resurvey, where public lands are involved, 
can issue only through the Director, Bureau of 
Land Management. Other Federal agencies 
vested with the administration of the lands may 
request resurveys by addressing the Director 
through the usual official channels. Justification 
for such action must be shown. 

The Bureau of Land Management has exclu
sive jurisdiction over all matters pertaining to 
surveys and resurveys affecting the public 
lands. As between owners of lands, the title to 
which has passed from United States, final de
termination in the matter of fixing the position 
of disputed land boundaries rests with the local 
courts of competent jurisdiction. The rules of 
procedure laid down in the Manual of Survey
ing Instructions for the re-marking of lines of 
previous surveys are intended to be in harmony 
with the leading court decisions in suits in
volving boundary disputes. The rules should be 
so applied that the courts may. with security, 
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accept the boundaries thus determined insofar 
as they represent the true location of a partic
ular piece of land intended to be conveyed by 
a patent. The official resurveys are undertaken 
only when duly authorized, and the field work 
assigned to a cadastral surveyor, who in that 
manner is acting under the authority of the Sec
retary of the Interior through the Bureau of 
Land Management and under the immediate 
direction of subordinate supervising officers. 

LIMIT OF AUTHORITY 
OF SURVEYOR 

6-11. There are certain questions of a purely 
judicial nature involved in resurveys of every 
description where the decision is to be reserved 
to the Director of the Bureau of Land Manage
ment, particularly those relating to compliance 
with the general laws in respect to the entry 
of the public lands. Thus it comes within the 
realm of the surveying process to identify and 
mark out on the ground the various legal sub
divisions of the public domain, but it is a judi
cial question beyond the function of the sur
veyor to determine whether or not specified 
lands have been duly earned under a certain 
entry. In the resurvey process the surveyor will 
determine whether or not lands embraced with
in a claim as occupied have been correctly re
lated in position to the original survey. Where 
the demonstration of this question may be one 
involving more or less uncertainty, as is often 
the case, the surveyor will examine and weigh 
the evidence relating strictly to the surveying 
problem involved. He will interpret the evidence 
with respect to its effect upon the manner in 
which the resurvey shall be executed to protect 
valid rights acquired under the original sur
vey. The surveyor has no authority to enter 
into an agreement concerning the exchange of 
one subdivision for another or to bind the 
Bureau of Land Management in this particu
lar. 

BONA FIDE RIGHTS 
OF CLAIMANTS 

6-12. In order to carry out the provisions 
of the laws relating to resurveys, the surveyor 

must understand the meaning of the term "bona 
fide rights" and under what circumstances i t 
will be held that such rights have been im
paired by a resurvey. The Act of March 3,1909, 
(35 Stat. 845), as amended June 25, 1910, 
(36 Stat. 884; 43 U.S.C. 772) reads in part as 
follows: 

That no such resurvey or retracement shall be so exe
cuted as to impair the bona fide rights or claims of 
any claimant, entryman, or owner of lands affected 
by such resurvey or retracement. 

The rights of claimants are to be similarly 
protected under the provisions of the Act of 
September 21, 1918, (40 Stat. 965; 43 U.S.C. 
773). 

6-13. Bona fide rights are those acquired in 
good faith under the law. A resurvey can affect 
bona fide rights only in the matter of position 
or location on the earth's surface. The surveyor 
will be concerned only with the question of 
whether the lands covered by such rights have 
been actually located in good faith. Other ques
tions of good faith (such as priority of oc
cupation, possession, continuous residence, 
value of improvements and cultivation) do not 
affect the problem of resurvey except as they 
help to define the position of the original survey. 

6-14. The basic principles of protecting" 
bona fide rights are the same in either the 
dependent or the independent resurvey. Each is 
intended to show the original position of en
tered or patented lands included in the original 
description. The dependent resurvey shows 
them as legal subdivisions, the independent re
survey as segregated tracts. Each is an official 
demonstration by the Bureau of Land Manage
ment according to the best available evidence 
of the former survey. There is no legal authority 
for substituting the methods of an independent 
resurvey in disregard of identified evidence of 
the original survey. 

6-15. The position of a tract of land, de
scribed by legal subdivisions, is absolutely fixed 
by the original corners and other evidences of 
the original survey and not by occupation or 
improvements, or by the lines of a resurvey 
which do not follow the original. A conveyance 
of land must describe the parcel to be conveyed 
so that it may be specifically and exactly identi
fied, and for that purpose the law directs that a 
survey be made. Under fundamental law the 
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corners of the original survey are unchangeable. 
Even if the original survey was poorly executed, 
it still controls the boundaries of land patented 
under it. 

The surveyor should neither rigidly apply the 
rules for restoration of lost corners without re
gard to effect on location of improvements nor 
accept the position of improvements without 
question regardless of their relation or inf la
tion to existing evidence of the original survey. 
Between these extremes will be found the basis 
for determining whether improved lands have 
been located in good faith or not. No definite 
set of rules can be laid down in advance. The 
solution to the problem must be found on the 
ground by the surveyor. It is his responsibility 
to resolve the question of good faith as to 
location. 

6-16. It may be held generally that the en
tryman has located his lands in good faith if 
such care was used in determining his boundar
ies as might be expected by the exercise of or
dinary intelligence under existing conditions. 
The relationship of the lands to the nearest cor
ners existing at the time the lands were located 
is often denned by his fencing, culture, or other 
improvements. Lack of good faith is not neces
sarily chargeable if the entryman has not lo
cated himself according to a rigid application 
of the rules laid down for the restoration of 
lost corners where (1) complicated conditions 
involve a double set of comers, both of which 
may be regarded as authentic; (2) there are no 
existing corners in one or more directions for 
an excessive distance; (3) existing marks are 
improperly related to an extraordinary degree; 
or (4) all evidences of the original survey which 
have been adopted by the entryman as a basis 
for his location have been lost before the re
survey is undertaken. 

6-17.- In cases involving extensive oblitera
tion at the date of entry, the entryman or his 
successors in interest should understand that 
the boundaries of the claim will probably 
be subject to adjustment in the event of a re
survey. A general control applied to the bound
aries of groups of claims must be favored 
as far as possible in the interest of equal fair
ness to all and of simplicity of resurvey. A claim 
cannot generally be regarded as having been 

located in good faith if no attempts have been 
made to relate it in some manner to the original 
survey. 

6-18. Cases will arise where lands have 
been occupied in good faith, but whose bound
aries as occupied disagree with the position of 
the legal subdivision called for in the descrip
tion. Obviously the rule of good faith as to loca
tion cannot apply; relief must be sought 
through the process of amended entry under 
R. S. 2372, as amended (43 U.S.C. 697), to cover 
the legal subdivisions actually earned, rather 
than through an alteration of the position of 
established lines. This is a process of adjudica
tion rather than one of resurvey. A case of this 
character should be regarded as erroneous 
location in precisely the same manner as if the 
question of resurvey were not involved. 

GENERAL FIELD METHODS 

6-19. In most areas that require resurveys 
the survey of record can be reconstructed by the 
methods of the dependent resurvey. The princi
pal resurvey problem is one of obliteration with 
comparative absence of large discrepancies. The 
special instructions provide for a retracement 
and dependent resurvey, and these may be car
ried on at the same time if no complications 
develop. Even where the record survey proves 
to be badly distorted, the extent of private 
ownership may dictate that the resurvey will 
be of the dependent type. Many areas have 
a checkerboard pattern of ownership as the 
result of railroad or military road grants, and 
this same condition is approximated where ex
tensive disposals have been made. Since an 
independent resurvey cannot affect boundaries 
of lands already alienated, it serves little pur
pose where every section line is the boundary 
of private land. 

6-20. Occasionally, after a dependent re
survey has been commenced, complications de
velop which make the methods inapplicable. 
Provision should always be made in the spe
cial instructions calling for the surveyor to 
report such facts to the supervising office. The 
report should embody the same information as 
that required in the report of a preliminary 
examination hereinafter outlined. 
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6-21. Providing a large enough area of pub
lic land remains to warrant it, the methods of 
the independent resurvey are employed if there 
are intolerable discrepancies in the original sur
vey. This occurs where the early survey was 
not faithfully executed with the result that 
some lines usually have not been established, 
have no actual existence, and cannot be re
constructed to conform to a fictitious record. 
Action should be taken to suspend the plat of 
record as a basis of disposals and leases before 
an independent resurvey is commenced. 

When it is probable that an independent re
survey will be necessary, the special instruc
tions provide that a preliminary field examina
tion be made. No new monuments are con
structed during the examination. Interested 
parties are to be informed that the examina
tion is being made strictly for the purpose of 
developing information. They will be given to 
understand that, while new lines may be run 
later to identify the remaining public lands, 
the resurvey will be planned to protect all valid 
existing rights. 

6-22. The report of a field examination con
sists of a diagram to scale, a narrative, and the 
field notes of the retracements made. The dia
gram shows the correlation of existent original 
corners, corners established by local surveyors, 
and any monuments of unknown origin. Line 
fences, line roads, and the boundaries of claims 
are also shown. The narrative includes a descrip
tion of the recovered evidence and statements 
by witnesses regarding obliterated corners. The 
extent of obliteration and the degree of faith
fulness of the original survey is discussed when 
this is pertinent. Disposals made by the Federal 
Government are listed and, if practicable, are 
shown on the diagram as well. Mention is made 
of improvements affected by the resurvey, 
the basis of claim locations, conflicts between 
claims, and any hiatus that may be anticipated. 
The field notes of the retracement form an im
portant part of the report, since they show how 
correctly the natural features were represented 
in the original record. Finally, the surveyor 
recommends the procedure which he believes 
will best meet the existing conditions. 

The report of the field examination is re
viewed in the supervising office. Special instruc

tions (or supplemental special instructions) are 
written to show the detail of the proposed re
survey. I f the independent method is selected, 
an important consideration is the fixing of the 
out-boundaries of the township or townships 
within the planned resurvey. These limiting 
boundaries must be lines which can be restored 
in such a manner as to protect existing rights 
in the adjoining outside lands. An exception is 
where such a large area is to be independently 
resurveyed that i t cannot all be included in one 
assignment. Occasionally, one portion of a town
ship can be dependently resurveyed, while an 
independent resurvey is necessary in the re
maining portion. In such a case the subdivisional 
lines separating the two types of resurvey must 
be dependently resurveyed. 

6-23. Even when the procedures have been 
based on a preliminary examination, unfore
seen difficulties may crop up in the progress of 
the resurvey by reason of the greater detail of 
the work. The new factors may make the spe
cial instructions inapplicable. I f this occurs the 
surveyor should suspend further monumenta-
tion, make any additional examination required, 
then report the situation to the supervising 
office. 

6-24. During the course of a resurvey the 
surveyor should advise all interested parties, as 
occasion and opportunity allow, that the resur
vey is not official or binding upon the United 
States until it has been duly accepted by the 
Director, Bureau of Land Management, as 
provided by law. No alteration in the position of 
improvements or claim boundaries should be 
made in advance of the official acceptance of the 
resurvey. 

THE DEPENDENT RESURVEY 

6-25. The dependent resurvey is designed to 
restore the original conditions of the official 
survey according to the record. It is based, first, 
upon identified original corners and other ac
ceptable points of control, and, second, upon the 
restoration of lost corners by proportionate 
measurement in harmony with the record of the 
original survey. Some flexibility is allowable in 
applying the rules of proportionate measure-
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ment in order to protect the bona fide rights of 
claimants. 

6-26. The dependent resurvey is begun by 
making a retracement of the township exteriors 
and subdivisional lines of the established prior 
survey within the assigned work. Concurrently, 
a study is made of the records of any known 
supplemental surveys, and testimony is obtained 
from witnesses concerning obliterated corners. 
The retracement leads at once to identification 
of known and plainer evidence of the orig
inal survey. A trial calculation is made of 
the proportionate positions of the missing cor
ners, followed by a second and more exhaustive 
search for the more obscure evidence of the orig
inal survey. I f additional evidence is found, a 
new trial calculation is made. Corners still not 
recovered are marked only as temporary points 
which may be influenced by acceptable locations. 
These steps give the basic control for the re
survey. The surveyor then weighs the less cer
tain collateral evidence against the proportion
ate positions so obtained. 

6-27. A comparison of the temporary points 
with the corners and boundaries of alienated 
lands often helps in determining how the orig
inal survey was made, how the claims were 
located, or both. In analyzing the problem of a 
particular corner's location, it is often helpful 
to determine where the theoretical corner point 
would fall if a three-point control were used. In 
extreme cases the collateral evidence may be 
weighed against the position obtained by use 
of two-point control, particularly when sup
ported by well-identified natural features. I t 
may then prove that the original corner, which 
would otherwise be lost, has been perpetuated 
by an acceptably located claim. 

Ordinarily the one-point control is incon
sistent with the general plan of a dependent 
resurvey. The courts have sometimes turned to 
this as the only apparent solution of a bad 
situation, and unfortunately this has been the 
method applied in many local surveys, thus 
minimizing the work to be done, and the cost. 
Almost without exception the method is given 
the support that "i t follows the record." This 
overlooks the fact that the record is equally 
applicable when reversing the direction of the 
control from other good corners, monuments, 

or marks. The use of one-point control is only 
applicable where the prior survey was discon
tinued at a recorded distance or where it can be 
shown conclusively that the line was never 
established. If the line was discontinued by 
record, the field notes may be followed explic
itly. I f it was discontinued by evident unfaith
fulness in execution, its use would be limited 
to the making of a tract segregation where the 
claimant has given confidence to the so-called 
field notes. 

6-28. Once it is accepted, a local point of 
control has all the authority and significance of 
an identified original corner. The influence of 
such points is combined with that of the pre
viously identified original corners in making 
final adjustments of the temporary points. The 
surveyor must therefore use extreme caution in 
adopting local points of control. These may 
range from authentic perpetuations of original 
corners down to marks which were never in
tended to be more than approximations. When a 
local reestablishment of a lost corner has been 
made by proper methods without gross error 
and has been officially recorded, it will ordi
narily be acceptable. Monuments of unknown 
origin must be judged on their own merits, but 
they should never be rejected out of hand with
out careful study. The age and the degree to 
which a local corner has been relied on by all 
affected landowners may lead to its adoption 
as the best remaining evidence of the position 
of the original corner. The surveyor must con
sider all these factors. However, he cannot 
abandon the record of the original survey in 
favor of an indiscriminate adoption of points 
not reconcilable with it. 

The field-note record of the resurvey should 
clearly set forth the reasons for the acceptance 
of a local point where it is not identified by ac
tual marks of the original survey. Recognized 
and acceptable local marks will be preserved 
and described. Where they are monuments of a 
durable nature, they are fully described in the 
field notes and a full complement of the re
quired accessories recorded, but without dis
turbing or re-marking the existing monument. 
New monuments are established if required for 
permanence, in addition to, but without de
stroying the evidence of the local marks. 
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6-29. The surveyor should make certain 
while still in the field that he has noted complete 
descriptions of all identified or accepted corners 
for entry in the official record of the resurvey 
so that the record will embrace: 

(1) A complete description of the remaining 
evidence of the original monument; 

(2) A complete description of the original 
accessories as identified; 

(3) A concise statement relating to the re
covery of a corner based upon identified line 
trees, blazed lines, items of topography, or 
other calls of the field notes of the original sur
vey, in the absence of evidence of the monument 
or its accessories; 

(4) A statement relating to the relocation 
of an obliterated monument; or a statement of 
the determining features leading to the ac
ceptance of a recognized local corner; 

(5) A complete description of the new monu
ment; and 

(6) A complete description of the new ac
cessories. 

6-30. The running and measurement of the 
true lines of the dependent resurvey, the mark
ing of lines between corners, the notation of 
objects to be recorded, and the monumentation 
of the survey must conform to the requirements 
for original surveys. The technical record of 
the resurvey shows the relationship between 
the original survey and the reestablished lines. 

6-31. In the course of marking the true 
lines i t is often desirable to establish sixteenth-
section corners or minor subdivision corners 
which control the position of intermingled 
public land within a section. Later subdivision 
of the section would then not require a new 
resurvey of the section lines for that purpose. 

6-32. The limit of closure already pre
scribed will be observed. Special stress will be 
given to the need for greater accuracy in the 
measurements, which largely govern the res
toration of lost corners, (section 3-124). 

THE INDEPENDENT RESURVEY 

6-33. An independent resurvey is designed 
to supersede the prior official survey only inso
far as the remaining public lands are concerned. 
The subdivisions previously entered or patented 

are in no way affected as to location. All such 
claims must be identified on the ground, then 
protected in one of two ways. Whenever pos
sible, the sections in which claims are located 
are reconstructed from evidence of the record 
survey just as in a dependent resurvey. Where 
irrelated control prevents the reconstruction 
of the sections that would adequately protect 
them, the alienated lands are segregated as 
tracts. A particular tract is identical with the 
lands of a specific description based on the plat 
of the prior official survey. The tract segrega
tion merely shows where the lands of this de
scription are located with respect to the new 
section lines of the independent resurvey. In 
order to avoid confusion with section numbers 
the tracts are designated beginning with num
ber 37. The plan of the independent resurvey 
must be such that no lines, monuments, or plat 
representations duplicate the description of any 
previous section where disposals have been 
made. 

6-34. The statutory authority to review the 
effect of an independent resurvey upon the 
boundaries of privately owned land rests in the 
courts. A decision of the court is binding in fix
ing a boundary between private lands. It would 
be contested in fixing a boundary between public 
and patented lands only i f monuments of the offi
cial survey have not been considered, the court 
having no authority to set aside the official 
survey. 

6-35. The independent resurvey is accom
plished in three distinct steps: 

(1) The reestablishment of the outbounda-
ries of the area to be resurveyed, following the 
methods of a dependent resurvey. 

(2) The segregation of lands embraced in 
any valid claim based on the former approved 
plat. 

(3) The survey of new exterior, subdivi-
sional, and meander lines by a new regular plan. 

Reestablishment of Outboundaries 

6-36. The limiting boundaries of the lands 
which are to be independently resurveyed must 
agree with the previously established and iden
tified exterior or subdivisional lines of the ap
proved original surveys. In order to qualify as a 
suitable limiting boundary, a line of the ac-
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cepted established surveys must be conclusively 
identified in one position to the exclusion of all 
others. The lands on one side are to be resub-
divided upon a new plan. On the opposite side 
the original subdivisions are to be strictly 
maintained, and none of the original conditions 
are to be disturbed. Where an outboundary has 
been reestablished by dependent resurvey, the 
subdivisions of a tract originally described as 
along or on opposite sides of the outboundary 
must agree with the line reestablished. 

6-37. Although the outboundaries of the 
independent resurvey generally follow estab
lished township exteriors, section lines may 
qualify as suitable limiting boundaries in spe
cial cases. Particular attention should be given 
to this subject when the field examination is 
made, with a view to maintaining the original 
survey as far as it is consistent. 

6-38. In some cases a proper limiting bound
ary cannot be secured without including a great
er number of townships than it is practicable to 
resurvey in one assignment. One or more tracts 
requiring segregation may then extend across 
an independently resurveyed outboundary into a 
township not grouped for resurvey. Any such 
tract will be fully segregated whether or not 
the tract was originally described as in the 
township to be resurveyed. The necessary offi
cial steps will be taken to suspend disposal of 
lands in the adjoining township pending investi
gations with a view to the resurvey of that 
township. 

Where the lines of the independent resurvey 
are not to be initiated or closed upon the re
stored original corners of the outboundaries, 
the new monuments will be marked only with 
reference to the township, range, and section to 
which they will thenceforth relate. New regu
lar corners controlling the lines of the independ
ent resurvey will be established as provided in 
chapter I I I under Defective Exteriors. During 
the preliminary stages of the resurvey there 
will often be doubt as to whether an old corner 
will retain its former control or not. The mark
ing of the new monument and its accessories 
will be deferred until the future significance of 
the point is determined. Where an old point is 
not to be the corner of a subdivision, but is to 

be perpetuated merely to control future aline-
ment, i t will be monumented as an angle point. 

Metes-and-Bounds Survey of 
Private Claims 

6-39. The special instructions should de
signate the sections containing alienated lands 
which will be dependently resurveyed. Where 
there is acceptable evidence of the original sur
vey, the identification of the areas that have 
been disposed of must be the same as would 
ordinarily be derived by the regular subdivision 
of the section. The tracts which are to be seg
regated by metes-and-bounds survey are those 
areas that cannot be so identified, nor con
formed satisfactorily, those where amendment 
of description appears not to be an available 
remedy, and those where the disposals are 
found to be in conflict by overlap. Every corner 
of these tracts is marked by angle-point monu-
mentation, and a tie is made from each tract 
to a corner of the resurvey. 

6-40. An abstract of pertinent records and 
a status diagram should be furnished to the 
surveyor showing lands whose boundaries can
not legally be disturbed. These include 
patented lands, valid entries, school sections, 
land grants, disposals, reservations, or selec
tions of lands whose position and description are 
based upon the original survey and plat. The 
resurvey will not be complete until each claim 
described has received full protection in the mat
ter of location. Each must be protected either 
by individual metes-and-bounds survey or by 
the assignment of subdivisions of the resurvey 
whose boundaries coincide or approximately 
agree with the tract boundaries. In addition it 
is often desirable to furnish to the surveyor the 
status of all claims in the adjacent sections of 
adjoining townships ungrouped for resurvey 
which might affect the resurvey procedure. 

6-41. The survey of private claims need not 
be completed before beginning the projection of 
the new lines of the independent resurvey. I t 
is logical, however, to consider the subject of 
the tract segregations in advance of the ques
tion of the establishment of new lines. The sur
veyor may find it expedient to carry both 
branches of the survey along together. 
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6-42. The jurisdiction of the Bureau of 
Land Management, the limit of the authority of 
the surveyor, and the bona fide rights of claim
ants, where entered or patented lands are in
volved, remain absolutely the same whether the 
resurvey is to be made upon the dependent or 
independent plan. Thus, where the independent 
type of resurvey has been adopted as more feasi
ble, identified corners of the original survey in 
the immediate vicinity of lands to be segre
gated are employed for the control of the loca
tion of such lands. The question of the good 
faith of the entryman is fully considered, as 
previously outlined in this chapter. Where the 
evidence of the original survey is so obliterated 
that lack of good faith in location cannot be 
charged against an entryman, the available 
collateral evidence is to be regarded as the best 
indication of the original position of the claim. 
It is employed as far as consistent for the 
control of the section boundaries within which 
such claim is located. 

6-43. Where the surveyor cannot definitely 
locate a claim by identification of the original 
survey, he should ask the claimant to point out 
his boundaries. The boundaries of the private 
claim, so determined, are fixed as between pri
vate and public lands, subject to official accept
ance of the resurvey. The surveyor should ex
plain that an acceptably located claim must 
have a form agreeing with the original entry, 
approximately regular boundaries, an area not 
widely inconsistent with that shown on the plat, 
and a location as nearly correct as may be ex
pected from the existing evidence of the original 
survey. 

6-44. Dispute may arise over adjustment of 
the line between adjoining patented tracts, each 
acceptably located. I f it cannot be reconciled 
by the surveying process, the tracts are sur
veyed in conflict and so shown on the resurvey 
plat. 

6-45. The surveyor cannot change ma
terially the configuration of a tract as shown by 
its original description in order to indemnify 
the owner against deficiencies in area, to elim
inate conflicts between entries, or for any 
other purpose. I f improvements have been 
located in good faith, the tract survey should 
be so executed, or the conformation to the 

lines of the resurvey so indicated, as to cover 
these improvements and at the same time main
tain substantially the form of the entry as orig
inally described. No departure from this rule 
is allowed. 

6-46. The amendment of entries is a mat
ter for adjudication by the Bureau of Land 
Management after the resurvey has been ac
cepted and the plats filed in the land office. 

6-47. An attempt should be made to con
sult an absentee owner so that he may point 
out the lands subject to a metes-and-bounds sur
vey. I f the owner cannot be found and there is 
no indication of the boundaries of a claim, the 
surveyor should locate it from the nearest orig
inal point of control or from a point of a 
neighboring claim, or assign to the entered or 
patented lands the appropriate subdivisions of 
the resurvey. The controlling factors are in
dividual and neighborhood improvements (such 
as buildings, wells, springs of water, cultivated 
lands, public roads, fences, corners of rec
ognized private surveys, etc.) which indicate 
the evident intention of the entryman or paten
tee as to the position of his land. 

6-48. Each nonconformable valid claim in a 
township is given a serial tract number, com
mencing with No. 37 in the smallest numbered 
and entered section of the original plat, pro
gressing through the township in the order in 
which lot and sections are numbered. A tract 
number is used but once in a township, and if 
any tract lies partly in two or more townships 
subject to resurvey the number applied to the 
tract in the first township resurveyed is not 
used for other tracts in the adjoining town
ship. 

6-49. The following rules will be observed 
in executing the metes-and-bounds survey of 
designated tracts: 

(1) Each acceptably located claim which is 
at variance with the lines of the resurvey is 
surveyed and monumented at each angle point. 

(2) Where the limiting boundary of the in
dependent resurvey has been reestablished in its 
original position by dependent resurvey, the 
portion of a claim lying outside the boundary is 
not surveyed by metes and bounds. I t is located 
in an area where the original conditions cannot 
be disturbed. The portion of the claim lying 
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within the area of the independent resurvey has 
at least one identifiable original boundary. I t 
should be defined by segregation or conforma
tion to the lines of the resurvey in a position 
which is properly related to the identified or re
stored corners on the limiting boundary. 

(3) Where the boundaries of a claim are un
acceptable' located as pointed out by the claim
ant, the claim is surveyed and monumented 
in a suitable relation to the original survey. 
I f the claimant protests the location, the 
surveyor should request that the protest 
be made in writing. The written protest will 
be submitted with the returns of the resur
vey. Accurate ties should be made to the 
corners of the claim as unacceptably located. 
The surveyor should make a complete report of 
the facts with reference to the question of lo
cation. Further protection to the entryman may 
be sought by an amendment of entry. 

(4) Where the metes-and-bounds segrega
tion of a claim (or its conformation to the lines 
of the resurvey) does not cover the lands oc
cupied, improved, or claimed, the claimant may 
express a desire to amend his entry. The fact 
should be stated in the field notes. A separate 
full report is made by the surveyor describing 
the subdivisions actually occupied and those 
sought under the amended entry which are not 
within the tract as surveyed. (See current 
regulations relating to the amendment of en
tries.) 

(5) Where the regular quarter-quarter sec
tions within a claim fall in approximately the 
same position as the regular quarter-quarter 
sections of the resurvey, the entryman or 
patentee may desire to conform his claim to the 
resurvey. If no apparent objection is found by 
the surveyor, the facts should be stated in the 
field notes and the claim so indicated upon the 
resurvey plat. Under this circumstance the 
metes-and-bounds survey of the tract is omit
ted. However, where a tract includes a fractional 
lot as originally described or where any part of 
a tract falls upon a fractional lot of the re
survey, the tract must be segregated as a whole 
by metes-and-bounds survey, even though some 
or all of the lines of the tract may coincide with 
certain subdivisional lines of the resurvey. 

No claim should be conformed to the lines 
of an independent resurvey under an involved 
amended description which includes numerous 
subdivisions smaller than the regular quarter-
quarter section, excepting as completely sur
veyed and monumented. 

(6) Conflicting tracts, each acceptably lo
cated, are surveyed and monumented and the 
conflict shown upon the resurvey plat. Each 
intersection of conflicting boundaries is deter
mined upon the ground and recorded in the 
field notes, which also show the number of 
acres in conflict with each other tract. 

(7) The angle points of a tract are designated 
by serial numbers beginning with No. 1 at the 
northeast corner, and proceeding around the 
claim, running westerly from the initial corner. 
An angle point may be common to one, two, 
three, or four tracts. The monument is marked 
as in the following examples: 

AP 4 AP 3 T 26 N R 17 E 
TR 38 TR 37 S 14 

AP 1 AP 2 AP 1 AP 2 
TR 45 T R 46 TR 38 TR 37 

1971 1971 

T 26 N R 17 E 

TR 37 

1971 

(8) No accessories are required with the 
monuments at the angle points of the metes-
and-bounds survey. 

(9) At least one angle point of each tract is 
connected with a regular comer of the resur
vey. Where claim lines are intersected by lines 
of the resurvey, a connection is made to the near
est claim corner and recorded in the field notes 
of the section line. This is considered a satis
factory connection to all adjoining claims lo
cated within the interior of either section. 
Where an extensive system of tract segregations 
has been surveyed, the interior tracts of the 
block do not require connections. The establish
ment of closing corners on the regular line 
when entering or leaving public land will con-
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form to the practice described in Closing Sec
tion Lines, sections 3-68 through 3-73. 

(10) All recovered monuments of the orig
inal survey not otherwise reported upon are 
connected by course and distance with a corner 
of the resurvey. The connection and a descrip
tion of the traces of the original corner as iden
tified are recorded in the field notes of the re
survey. The old monument is destroyed unless 
the point may be needed to control the position 
of a claim. (See also Defective Exteriors, sec
tion 3-36). 

The Projection of New Lines 

6-50. A plan for projecting new section 
lines can best be made after study of a layout 
showing (1) lines of the former survey which 
are to be restored and (2) the necessary tract 
segregations. I f the report of the field examina
tion is explicit, the plan may be incorporated 
in the special instructions. I f the report does 
not fully identify the position of alienated lands, 
the plan must be delayed until these lands have 
been segregated. 

6-51. The resubdivision of vacant public 
lands in a township by independent resurvey is 
an application of fragmentary subdivision as 
discussed in chapter I I I . However, an independ
ent resurvey may involve the resubdivision of 
a group of many townships where the condi
tions are comparatively regular except for the 
tract segregations. First attention is given to 
completing the township exteriors which are 
to be independently resurveyed. These are 
completed as in the establishment of orig
inal surveys. The new section lines are sur
veyed and marked as in regular or frag
mentary subdivision, whichever may be the 
case. New meander lines are run as required. 
The new exterior and subdivisional lines are 
usually extended across small blocks of tract 
segregation surveys, and connections are 
made as described under Metes-and-Bounds 
Survey of Private Claims, section 6-39. Where 
the new lines are so extended across tracts, the 
corners are fully monumented regardless of the 
fact that some points fall within the tract seg
regation surveys. They are required in order to 
determine the subdivision of the public lands. 

6-52. After the plan of running new section 
boundaries has been determined, the creation 
of needed new lottings is considered. This must 
precede the marking of the corner monuments, 
which may be affected by the manner in which 
the lots are laid out and numbered. 

Where any aliquot part (vacant) of a newly 
created section would normally have a descrip
tion that duplicates the corresponding part 
(alienated) of an original section bearing the 
same section number, such part or parts of the 
new section are given appropriate lot numbers. 
The new lot numbers begin with the next num
ber above the highest numbered lot of that sec
tion of the prior survey. Also, where there are 
new normal lottings in the sections along the 
north and west boundaries of the township, i f 
those sections are not restorations of the cor
responding sections of the prior survey (and 
same township and range), the lottings are 
given numbers beginning with the next higher 
number above those that were previously em
ployed. 

6-53. Some new sections may be elongated 
in order to absorb the discrepancy in the posi
tions of the section-line boundaries as between 
the old and the new survey. This it taken care of 
in the lottings of the new sections. Such depar
ture from normal procedure is made necessary 
by the discrepancies of the prior survey, where 
the location of the alienated lands cannot be 
changed. 

6-54. Where a section of the resurvey is in
vaded by tract segregations, the lotting of the 
public lands is carried out in accordance with 
the usual plan of lotting within fractional sec
tions. The numbering of the fractional lots be
gins with the number next higher than the high
est number employed in the section of the orig
inal survey which bears the same township, 
range, and section number. This plan avoids any 
possible confusion which might arise from a 
duplication in the use of the same lot numbers. 

6-55. The plan of the independent resurvey 
should be carefully studied for the proper plac
ing of all needed quarter-section corners, for 
either one or two sections, so to provide for the 
position of the center lines of all sections, re
stored or new. Where two positions are found to 
come within less than half the closing limit pre-
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scribed for a section, the point first derived as 
the appropriate position of the quarter-section 
corner of the restored section boundary is used 
for control in both sections. This rule is in the 
interest of simplicity of survey and monumenta-
tion. 

6-56. The general requirements of chapters 
I I , I I I , and IV must be fully observed in every 

respect throughout the execution of the in( 
pendent resurvey. 

I t is important that the surveyor make a cai 
ful study, during the period of the field work, 
the construction of the resurvey plats, to ma 
certain that every possible condition has be 
given consideration and that all necessary da 
have been obtained. 
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CHAPTER VI I 

Special Surveys and Instructions 

SPECIAL INSTRUCTIONS 

7-1. The detailed specifications for each 
survey are set out by the officer in administra
tive charge of the work in a written statement 
entitled "Special Instructions." The special in
structions are an essential part of the per
manent record of the survey, both as historical 
information and because they show that the 
survey was properly authorized. The immediate 
purpose is to outline the extent of the field 
work and the method and order of procedure. 
Coupled with the Manual, the special instruc
tions contain the technical direction and in
formation necessary for executing the survey. 
Emphasis is given to any procedure unusual 
in application, but no lengthy discussion is re
quired of procedures that are adequately covered 
in the Manual. The special instructions are 
written in the third person. 

7-2. Shown below is the arrangement of 
subject matter in the special instructions. 
Italicized portions denote standard phraseology. 

(1) Title: Special Instructions 
Group No. —, (State) 

(Nature of survey, and location by town
ship, range, and meridian) 

(2) Preliminary statement: 
In the execution of the surveys included un

der Group No. —, (State), the chief of field 
party is authorized and directed to make the 
described examination, retracements, reestab
lishment of points of control, surveys, and re
surveys set out in these instructions. He will 
be guided by the Manual of Surveying Instruc
tions, the provisions of the following special 
instructions, and such supplemental instruc

tions as may be issued during the progress of 
the ivork. 

(3) Authority 
Cite departmental or bureau instructions or 

authorization, the request of another Federal 
agency having administrative jurisdiction over 
the lands whose survey is being requested, or 
any special act of Congress relating to the sur
vey. 

(4) Appropriation 
The costs of the field and office work incur

red in the execution of the survey, within ap
proved official regulation, are payable from the 
appropriation: Give the title of the applicable 
appropriation, fund, or deposit, and cite the act 
of Congress under which a deposit has been 
received. 

(5) Limit and Character of Work 
Describe the lines to be surveyed by town

ship, range, and meridian, with designation by 
section where only parts of townships are 
authorized. I f the work involves other than 
original surveys, indicate the character of the 
fragmentary survey, the type of resurvey, or 
the nature of the field examination. Legal or 
technical questions related to the work may be 
pointed out here or in the part of the instruc
tions dealing with methods, whichever is most 
appropriate. Similarly treated would be known 
facts concerning private rights that may be af
fected and directions for protecting those 
rights. 

(6) History of Earlier Surveys 
Each new survey, retracement, or resurvey 

is predicated on the surveys accepted pre
viously. The pertinent existing surveys are re
viewed in the special instructions with an ex
planation of known or presumed complications. 

157 
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(7) Method and Order of Procedure 
I f the projected work is an extension of orig

inal surveys, it taken up in the following 
order in the instructions: 

(a) Standard parallels and guide meridians 
(b) Township exteriors 
(c) Subdivisions, including meander lines 
(d) Subdivision of sections if included 
The instructions for each township should 

be completed separately. I f complications are 
anticipated, the surveyor should be informed 
what to expect and what methods to apply. Ref
erences to Manual rules are made by chapter 
and section numbers, but the surveyor is ex
pected to understand regular practices and to be 
familiar with the Manual as a reference guide 
in unusual cases. The burden of this should 
not be transferred to the special instructions. 

I f the work involves other than original sur
veys, detailed specifications are stated for re
quired examinations, fragmentary surveys, 
resurveys, topographic surveys, or special 
monumentation. There follows in this chapter 
a discussion of how the usual types of special 
surveys are treated. 

Where precautions need to be taken for the 
preservation of esthetic values in the environ
ment, such as the elimination of blazing on the 
lines or the limitation of vehicular use, the spe
cial instructions should so state. Additionally, 
the surveyor should be directed to exercise care 
in situations not covered by the instructions. 

(8) Diagrams and Supplemental Data 
In the case of original surveys a diagram 

constructed on a scale of 80 chains to an inch 
or larger should be furnished as a part of the 
instructions. The assigned work is usually 
shown by dashed lines and the adjoining pre
vious surveys by solid lines. The diagram should 
indicate the directions and lengths of lines of 
the established surveys within two miles of the 
new assignment. Outlying areas protracted as 
though surveyed on the previous plats should 
always be shown. 

A notation should be made in the instruc
tions that copies of the plats and field notes of 
previous surveys pertinent to the assigned work 
will be furnished at the time of field assignment. 

Known claims, improvements, or monuments 

of other official surveys should be noted in the 
instructions. 

When pertinent to the survey, the special 
instructions are supplemented by a status re
port, usually in the form of a diagram, show
ing disposals and withdrawals in the area to 
be surveyed or resurveyed. Streams upon which 
withdrawals for power sites or other purposes 
have been or may be made, and streams, ridges, 
or divides which constitute the boundaries of 
reserves, should be specified. 

There should be supplied with the special 
instructions a list of available topographic 
maps, aerial photographs, and other data show
ing important map features. Any required ad
ditional mapping to be done in the field should 
be indicated. 

(9) Field Notes, Plats, and Reports 
The special instructions should include direc

tions for the preparation of the field notes and 
point out the parts of the returns that will re
quire special attention in the field. I f a prelimin
ary report or diagram is to be submitted during 
the progress of the field work, the instructions 
should so state. Special lottings or other un
usual matters that are to be considered when the 
final returns are prepared should be specified. 

Direction will be given to return for official 
use the special instructions and other papers 
that belong with the official record, data added 
in the field, and field computation sheets. 

(10) Modification of Instructions 
The special instructions should direct the 

chief of field party to report promptly condi
tions that call for additional or modified instruc
tions together with a recommended procedure. 

7-3. The special instructions are ordinarily 
prepared and signed by the technical officer in 
direct administrative charge of the particular 
surveying program. Approval of the instruc
tions is by the office head in administrative 
charge of the area where the survey is made, or 
as delegated by current regulations. The date 
of the instructions and date of approval are al
ways shown. 

SPECIAL SURVEYS 

7-4. Special surveys are surveys that in
volve unusual applications of or departures 
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from the rectangular system. They often carry 
out the provisions of a special legislative act. 
A particular category of special surveys has to 
do with various types of water boundaries. In 
some cases the special instructions merely 
expand the methods outlined in chapter I I I . 
In the more complicated special surveys the 
methods must be carefully detailed. 

The following discussion of the several types 
of special surveys illustrates what is to be em
phasized in the special instructions for each. 

Tracts and Lots 

7-5. Special surveys may involve areas of 
land that are not aliquot parts of sections but 
are designated as lots or tracts. In common 
usage the term "tract" is applied to an expanse 
of land of no particular size, often irregular in 
form. In modern public land surveys the term is 
used specifically to mean a parcel of land that 
lies in more than one section or that cannot be 
identified in whole as a part of a particular 
section. I t is properly described by tract number 
and township. Tracts within a township are 
numbered beginning with 37 or the next high
est unused numerical designation to avoid con
fusion with section numbers. 

7-6. Unless tracts have been segregated in 
the course of an independent resurvey, in which 
case they are treated as described under that 
subject, an irregular parcel lying entirely within 
a surveyed section should be designated as a 
lot of that section. "Small tracts," when not ali
quot parts of sections, are designated as lots 
wherever they can be identified as parts of a 
section. The description is by lot, section, and 
township. 

7-7. Except in independent resurveys, or i f 
the proper name is "Tract ," an area of 
non-public land should be designated as a parcel, 
not as a lot or tract, when a special designation 
is necessary for identification. To distinguish 
among several parcels, they may be called 
"Parcel A," "Parcel B," and so on. 

Subdivision of Sections-Special Cases 

7-8. The need for subdivision of sections 
and any usual methods required are brought 
out in the special instructions. Examples are 

Indian allotment surveys, subdivisions within 
reclamation projects, the determination of 
boundaries between intermingled public and 
patented lands within a section, the subdivision 
of sections into "small tracts," and various frag
mentary surveys needed to mark the boundaries 
of the remaining public lands. In complicated 
cases the subdivision of sections may be advis
able to avoid the possibility of an incorrect local 
survey. 

7-9. Nearly always the subdivision-of-sec
tion lines are run out in accordance with the 
showing of the official plat. An uncommon ex
ception is when a disposal has been made of a 
parcel whose description clearly differs from 
the lottings or aliquot parts represented on the 
plat. 

7-10. The customary lotting3 are often not 
shown on plats of very old surveys. A deter
mination of what the disposals were intended to 
convey can then be made only by reference to 
to the record of the disposals themselves. Fur
thermore, in some of the old surveys quarter-
section corners were not established on all true 
lines of the survey. Instead, the record shows 
that "half-mile" points were marked on the 
random line and not corrected to the true line 
midpoints. All such unusual problems should 
be brought out in the special instructions, as 
the diversity of the questions arising and the 
limited applicability of the answers precludes 
extended Manual treatment. (See Half-Mile 
Posts, Alabama and Florida, section 5-39.) 

7-11. Where special methods are unavoid
able, they should be made to conform as nearly 
as possible with the rules for the subdivision 
of sections discussed in chapter I I I . The special 
instructions should specify the procedure when 
the areas do not conform to the rectangular 
system of surveys. 

7-12. If a section is subdivided, the center 
quarter-section corner is established and monu
mented. I f a quarter section is subdivided, all 
sixteenth-section corners are established and 
monumented. Monuments of lower order are 
established where necessary to mark the actual 
boundaries of the minor subdivisions involved. 
Only the required boundaries need be surveyed 
within the sixteenth section, but, i f this method 
is used, such lines must be connected to and 
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FIGURE 74.—Subdivision of sections within an Indian 
reservation. 

balanced between corners on the sixteenth-sec
tion lines. 

7-13. Figure 74 illustrates the subdivision 
of sections within an Indian reservation. This 
includes a dependent resurvey of the section 
lines and the reservation boundary, followed 
by the subdivision of sections as needed for 
administrative purposes. 

7-14. Under the general and special allot
ment acts it has sometimes been the practice to 
make awards in units of less than the usual 
quarter-quarter section. The Indian bureau is 
expected to advise upon the appropriate act 
to be employed and the configuration and ex

tent of the subdivision. When a proposed allot
ment is described by metes and bounds, i t is 
assigned a lot number within each of the one 
or more sections involved. The lot numbers are 
independent of the serial allotment numbers. 

Status diagrams which show the Indian allot
ment awards should always be furnished with 
the special instructions. 

7-15. Where the sections to be subdivided 
border meandered bodies of water, the shore 
line may have been changed materially by ero
sion, accretion, the construction of a dam, or 
the recession of the water. I f it is desirable to 
remeander the body of water in order to show 
the true conditions at the date of the subdivi
sion of the sections, the plat should show new 
lottings for unpatented lands within the frac
tional sections. (See section 9-81 and illustra
tion, figure 88). 

In a situation which involves erroneous orig
inal meanders the rules to be followed will be 
found under "Water Boundaries" of this chap
ter. The need for work of this type should be 
brought out clearly in the special instructions 
for the survey or in supplemental instructions 
if the facts are developed after the survey has 
been commenced. 

Metes-and-Bounds Surveys 

7-16. Metes-and-bounds surveys are re
quired to define the boundaries of irregular 
areas of land which are not conformable to legal 
subdivisions. This type of survey may involve 
mineral claims, small-holding claims, private-
land grants, forest-entry claims, national parks 
and monuments, Indian reservations, light
house reservations, trade and manufacturing 
sites, homestead claims in Alaska, or the like. 

The survey procedure is similar for each type 
of claim, grant, or reservation having irregular 
boundaries. A monument is required at each 
angle point of the boundary. The angle points 
are given serial numbers beginning with No. 1 
at the initial point. Monuments on the boundary 
should not be more than 45 chains apart. When 
the lengths of courses exceed that distance, wit
ness points are established on the tops of ridges, 
at streams, trails, roads, or other accessible and 
prominent places. In the survey of boundaries 
of large grants or reservations, mile comers are 
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established in addition to the angle points and 
witness points. The plan of monumentation 
should be designated in the special instructions 
for the survey. 

Metes-and-bounds surveys located upon sur
veyed land are connected to a regular corner 
of the subdivisional survey. I f the area surveyed 
lies entirely within a surveyed section, it should 
be designated as a lot of that section and be 
numbered accordingly. I f the location is within 
an unsurveyed township, the special instruc
tions should call for the running of a connecting 
line to an established corner, the establish
ment of a location monument, or the determina
tion of the geographic position of the initial 
point. 

Nonriparian boundaries of these irregular 
areas, as called for by the law or executive order 
creating them, have sometimes been partly or 
entirely located along a natural boundary such 
as a watershed. Boundaries of this sort are 
normally winding, and it should be understood 
that they are technically defined by the natural 
feature and not by the straight lines between 
angle points monumented in a survey. North
ern Pacific Railway Co. v. United States, 227 
U.S. 355 (1913). 

Townsite Surveys 

7-17. R.S. 2380 and 2381 (43 U.S.C. 711, 
712) and numerous special acts make provision 
for the executive withdrawal of public lands 
for townsite purposes. A townsite survey, in 
public-land surveying practice, is a survey made 
within one or more regular units of the town
ship subdivision by which the land is divided 
into blocks, streets, and alleys as a basis for the 
disposal of title in village or town lots. 

Ordinarily special instructions are prepared 
for a preliminary reconnaissance of the town-
site and for the resurvey and subdivision of 
sections which may be necessary. These are fol
lowed by supplemental instructions based on the 
findings of the examination and providing for 
the townsite survey proper. 

Planning the Survey 

7-18. Townsite surveys fall into two gen
eral classes, those with few or no prior im

provements and those where villages or towns 
already exist. Occasionally a townsite may be 
planned in connection with some Federal proj
ect where the survey must fit special require
ments already set up. Whatever class the town-
site falls in, a study of approved townsite plats 
with similar elements is helpful in planning. 
A visit to some of these developed areas may be 
worth-while to show good and bad planning 
clearly. 

7-19. Consideration of every facet of town-
site planning is beyond the scope of this Manual. 
There may be need for consultation with spe
cialists in architectural and industrial planning, 
landscaping, and various branches of city engi
neering such as water supply, sewerage, street, 
highway, and railroad location. Provision is 
needed for public school grounds, other public 
buildings, and park areas. All these things are 
interdependent, and, wherever possible, local 
planning bodies should be asked to present plans 
which meet with zoning requirements. The 
planner should also refer to some of the many 
books on the subject of town planning. 

Surveying the Townsite 

7-20. The rules that follow set out the 
minimum specifications for the running and 
measuring of the lines, the monumentation, 
and the elements of plat construction by which 
the blocks and lottings may be identified. The 
detail of the plan should be set out in the special 
instructions. 

The character of the area—the topography, 
its location, and whether it is a new townsite or 
an addition to an old one—to a large extent 
determines the detail of the street and block 
system. A topographic survey is of value in as
certaining the layout best suited; the special 
instructions should call for the appropriate con
tour interval. Wherever practicable, especially 
where there are existing improvements, photo
grammetry should be employed in the prelim
inary examination with panelled boundary 
monuments incorporated in the aerial control. 

7-21. In the typical townsite the block 
dimensions are usually between 300 and 400 
feet. The principal streets are usually made 80 
feet in width, though frequently as much as 
100 feet where greater width is called for. The 
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less important intersecting streets, though nar
rower, are seldom given a width of less than 60 
feet. 

The normal frontage of the lots is 50 feet. 
Unless conditions require a special plan, the 
whole system is laid out on cardinal. The blocks 
are given serial numbers, usually beginning 
with the northeast block and proceeding with 
the numbers alternately to the west and to the 
east. The lots are given serial numbers within 
the block. 

7-22. The foot unit is employed in town-
site surveys, and long steel tapes graduated 
in that unit are furnished for the purpose. 
Lengths of lines are reduced to the horizontal. 
In most cases the necessary accuracy can be 
secured only with the use of a spring balance 
for the maintenance of the proper tension, and 
with allowance for temperature corrections to 
the degree at which the tape is standard. 

7-23. The field traverse of the townsites 
will ordinarily be made to close within an error 
not to exceed 1/5000, and never to exceed 
1 2000. The determined lengths of lines and 
their bearings are balanced to secure a perfect 
closure for the data which are to be carried to 
the plat. Instrumental accuracy is obtained by 
the method of repetitions in turning the angles. 
These data should leave no discrepancy what
ever in any calculated position, whether work
ing from one monument to another, or between 
any two points. 

7-21. I f the proposed townsite is in an area 
already surveyed, great care should be exercised 
to identify the original section lines and to sub
divide the section or sections in the proper legal 
manner to ascertain the assigned townsite 
boundaries. Permanent monuments are placed 
at each angle of the townsite boundary. These 
may be the regulation 2'4-inch iron post or a 
tablet seated in a concrete post. 3 feet long and 
at least 8 inches square in cross section. Mark
ings consist of the usual subdivisional identifi
cation marks, the capital-letter initials of the 
townsite name, and the letters "TS" in the ap
propriate quadrant. 

7-25. The boundary streets are laid out 
first, then the other streets, blocks, and lots. 
Permanent control monuments are established 

and connecting line measurements made as 
necessary to afford an exact relocation of any 
point. All data, including true bearings and 
deflection angles, connecting lines, and dimen
sions of streets, blocks, and lots are carried to 
the townsite plat. Their sufficiency may be 
tested by the ease with which the position of 
any given point can be ascertained and the area 
of any lot can be calculated. I f there are curved 
lines, the curve elements are shown on the plat. 

7-26. Permanent monuments are placed at 
the intersections of the street center lines and 
connections made to the block corners to insure 
a ready restoration of any block corner which 
might be obliterated. The 2V2-mch iron post 
or a tablet seated in a concrete post. 24 inches 
long and at least 6 inches square in cross sec
tion may be used. These should be sub-surface 
monuments, placed as much as a foot below the 
probable grade line of the street and marked 
only for the point of intersection. 

Where the street center-line intersections are 
intervisible, the markers may be placed at al
ternate intersections. Otherwise, a marker is 
placed at each intersection. 

7-27. Where the street center-line inter
section is not marked, the adjacent block cor
ners are monumented with the regulation post 
set with the top flush with the ground and with 
a guard stake. I f the intersection is monu
mented, durable markers such as galvanized 
iron pipes are set at the block corners and the 
front corners of the lots. These points are al
ways monumented. The lot corners are set only 
on the block lines. Only the monuments at block 
corners are marked with the appropriate num
bering. A permanent monument is placed at 
each angle point within the block boundary, 
when irregular, and at each point of curvature 
and point of tangency if the line of the block has 
been placed on a curve. 

7-28. Lengths of lines and all angles or bear
ings are determined in the field for all irregular 
blocks and lots. In such cases both the side 
lines and back lines are always measured in the 
field. The dimensions are carried to the plat 
wherever needed, as when the lines cannot be 
readily located by the method of intersections. 
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Use of Photogrammetry 
7-29. Photogrammetry is especially useful 

in showing the irregular layout of an existing 
town or village. With the extent of the improve
ments known, the streets, blocks, and lots can 
be laid out on a trial basis on the photographs 
in order to determine the best plan. I f the co
ordinates of lot corners, street center lines, 
monuments, and other points of significance are 
to be determined, the work' should be done with 
a first order plotting instrument or by analyti
cal methods. A sufficient number of positions 
are marked in advance of photography to re
duce the work of transit and tape to a minimum. 

Field Notes and Plats 

7-30. The field notes of the townsite survey 
describe the resurvey of the old section lines, 
the restoration of any needed corners, the sub
division of sections, and the controlling monu
ments. All important connecting lines and meas
urements between the boundary monuments 
and the corners of the block lines, or to the 
permanent monuments marking the street cen
ter lines adjacent to the boundaries, are in
cluded. The plan followed in the townsite survey 
is explained and a general statement made as 
to the monumentation. Beyond this, the further 
detail of all directions and lengths of lines is 
carried to the plat but omitted in the field note 
record. I f any improvements are unavoidably 
left in conflict with the townsite layout, the 
information is brought out in the field notes 
but omitted from the plat. 

7-31. Townsite plats are usually published 
at a scale of 200 feet to an inch, but they are 
frequently drawn at a somewhat larger scale, 
subject to reduction when published. A mar
ginal diagram is usually supplied in order to 
show the relation of the townsite boundaries 
to the section lines, with lengths of lines here 
given in the chain unit. Tenths and hundredths 
of links are used where appropriate for making 
reduction to the lengths of lines shown on the 
main drawing. 

On the main drawings all lengths of lines are 
shown in the foot unit, with tenths where 
needed. All directions and lengths of lines, inter
section angles, and connecting lines to monu

ments are given on the plat with a view to the 
location of any point by calculation from the 
points of permanent control. This facilitates 
ready calculation from the plat of the area of 
any individual lot. 

The drawing shows the block and lot num
bers, areas of lots to the nearest square foot, and 
the designation of streets by letters, numbers 
or names. In drafting the data for the regular 
blocks some of the figures which would be ap
plied in each lot of the block may be omitted i f 
it is left clear within the block that the lottings 
are regular for dimension and area. 

All permanent monuments are shown on the 
main drawing and connecting data supplied. 
The widths of the streets should be plainly 
shown, but not repeated needlessly. Where all 
of the lots in a block are of the same dimen
sions, it is sufficient to show the measurements 
only along the block lines. A memorandum is 
supplied to note the general plan of monumenta
tion, with an outline description of the monu
ments. 

If there are reservations for public-school 
grounds, or of grounds for other public build
ings or parks, the provision should be stated in 
the special instructions. The designated blocks 
are shown upon the plat, numbered regularly 
and titled, but not subdivided. 

Reference should be made to chapter IX for 
the usual requirements regarding the title and 
the certificates which are to appear on the town-
site drawing. 

Small Tract Surveys 

7-32. The Act of June 1, 1938, (52 Stat. 
609), as amended by the Act of June 8, 1954 (68 
Stat. 239; 43 U.S.C. 682a), provides for the sale 
or lease of small tracts not exceeding five acres. 
The survey made to delineate the tracts differs 
from a townsite survey in that it normally fol
lows a pattern of progressional subdivision 
down to the desired lot sizes without block 
designations or the segregation of streets and 
alleys. Regulations provide for reserving rights-
of-way in the patents or leases. 

7-33. The first requirement of the survey 
is the establishment or reestablishment of the 
section boundaries. The ensuing subdivision 
into small tracts should not be made without a 
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study of the terrain. Under favorable circum
stances the section may be subdivided into legal 
subdivisions and thereafter into lesser aliquot 
parts. However, it is sometimes necessary to 
depart from normal subdivision lines in order 
to make the tract layout compatible with drain
age features, existent roads, and improvements 
on adjoining lands. 

7-34. Aerial photographs and topographic 
maps are helpful in devising a suitable plan of 
subdivision. A preliminary survey and develop
ment of a topographic map may be necessary. 
The small tracts might then take an irregular 
form so to fit the topography. While the in
dividual parcels are called "small tracts," they 
are designated on the official plat as lots when 
not describable as aliquot parts of the section. 
I f the survey is in the vicinity of urban or sub
urban development, the plan should be dis
cussed with local officials as to suitability. 

7-35. Small-tract surveys should always be 
executed within a closure limit of 1:2560 in 
either latitude or departure. I f stricter limits 
are desirable in an urban or suburban area, pro
vision will be made in the special instructions. 

7-36. All corners of each lot should be 
monumented. Regulation monuments are used 
on section boundaries and on subdivisional lines 
down to 1/64 section lines. Further monumenta
tion may be with approved materials called for 
in the special instructions such as iron pipes, 
rods, or angles. On an irregular lotting scheme 
regulation monuments should be used at ap
proximate intervals of ten chains, preferably 
at intervisible points. Where all corners of an 
individual lot can be established on the lines of 
larger subdivisions, the minor subdivisional 
lines need not be surveyed. 

7-37. The final field notes contain the regular 
record of the survey or resurvey of the sec
tion lines and subdivisional lines to the extent 
of all actual field surveys. The plat shows all 
data relating to established lines and measure
ments. Lot lines and measurements developed 
by protraction should be appropriately dashed 
and shown parenthetically. Bearings should 
be shown to 15" of angular value and distances 
to tenths of links. Each "tract" is assigned an 
appropriate lot number, and the area is shown 
to hundredths of an acre. 

7-38. Topographic detail on the plat should 
be kept to a necessary minimum and subordi
nated to the base data. Anticipated new rights-
of-way for road and public utility purposes, to 
be reserved in the lease or conveyance of the 
lots, need not be shown. I t may be desirable to 
show the scheme of corner monumentation on 
the plat by appropriate symbols. 

Mineral Segregation Surveys 

7-39. A mineral segregation survey is a 
metes-and-bounds survey made to define the 
limits of non-mineral public land adjoining one 
or more mining claims and to supply data for 
lotting the non-mineral land against the claims. 
Although a necessary part of the survey is to as
certain the boundaries and position of the min
ing claims, it is not a mineral survey and confers 
no permanent rights upon the mineral claim
ant. I f the subsisting records furnish the 
information necessary for a proposed segre
gation of mineral claims from the non-mineral 
public lands, no mineral segregation survey is 
required. 

7—10. Mineral segregation surveys fall into 
two classes: 

(1) Where the record of official mineral sur
veys is faulty or fails to locate the claims ac
curately with respect to the rectangular net. 
Proper segregation usually requires the resur
vey of section boundaries with connections to 
the mineral surveys. 

(2) Where unsurveyed mining claims re
quire segregation from land embraced in a 
pending administrative action. The field work 
consists of metes-and-bounds surveys of the 
mining claims, with connections to corners of 
the.public land net, and the resurvey of section 
boundaries. 

7-41. Where regular conditions are found, 
the mineral segregation survey consists only 
in running not less than two connecting lines 
from identified corners of the rectangular sur
vey to a corner or corners of the mineral loca
tion, followed by a survey of the outboundaries 
of the mining claim or group of claims. 

Monuments are placed at the angle points 
along the boundary of the mining claim or out
boundaries of a group of claims as needed to 
mark the limits of the non-mineral land. The 
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angle points of the claim are numbered in ac
cordance with the practice in mineral surveys. 
Each monument is marked with the initials of 
the name of the claim or claims and the angle 
point number. If the monument at the corner 
of the mineral location is in proper position, 
constructed of durable material, and suitably 
marked, the monument may be adopted without 
any alterations, and its description entered 
in the field notes. 

7-42. In townships where there appears to 
be an extensive obliteration of monuments, or 
where the condition of the lines does not con
form to the original plat and field notes, the 
survey will consist of such retracements 
and restoration of the corners of the section 
lines as may be necessary to define the non-
mineral land or pending entry. I f the distor
tion of the section lines is so great as to war
rant the subdivision of one or more sections, 
the work authorized should be described in the 
special instructions or supplemental instruc
tions. 

7-43. The retracement of the lines of the 
mineral location should be made with the same 
degree of accuracy as a mineral survey, but all 
measurements are returned in the chain unit. I t 
is essential that the requirements regarding the 
legal length and width of the mineral claims be 
observed, including parallelism of end lines. 
That is, the claim should be confined to the legal 
length along the mineral lode, the side lines 
should be placed within the legal width as deter
mined from the center of the vein at the surface, 
and the end lines of each claim should be par
allel. The segregated claim is to be made iden
tical with, or be embraced within, the bounda
ries of its location, as provided in the mining 
regulations. A corner of the survey not identical 
with the corresponding corner of the location is 
tied to that corner. 

7-44. Rules for the plat construction are 
found in chapter IX. 

Mine Surveys 

7-45. This class of survey is important in 
connection with the leasing of mineral lands, 
particularly coal lands. The field work usually 
consists of a dependent resurvey and partial 

subdivision of the section or sections involved, 
a traverse of the main entries of the mine, with 
ties to the portals and improvements, and the 
marking of the section and subdivision-of-sec
tion lines within the mine which divide private 
and public ownership. 

A plat showing the subdivisions of the section 
or sections is prepared with an additional dia
gram added to show the underground workings 
of the mine or mines. This diagram should gen
erally be drawn to the same scale as that used 
on the plat of the mine operations, which is 
usually 1 inch to 50 or 100 feet, thus permit
ting a direct comparison. The traverses of the 
underground workings should be shown by 
broken lines and the section and surveyed sub
division-of-section boundaries indicated by solid 
lines. 

SPECIAL SURVEYS—WATER 
BOUNDARIES 

7-46. The subject of water boundaries has 
been divided into a number of parts—navigabil
ity, beds of nonnavigable streams and lakes, 
apportionment of accretion and reliction, ac
cretion after survey but prior to entry, avulsion, 
and erroneously omitted areas—in order that 
the elements of each type of problem can be 
brought out clearly. As a practical matter, two 
or more of the conditions discussed are nearly 
always present along water boundaries where 
the surveyor will be working. An overall analy
sis is necessary to find out which problems are 
involved. A study of the available historic maps 
and aerial photographs should be made in all 
but the simplest cases. 

Navigability 

7-47. Upon the admission of a State into 
the Union title to the beds of navigable bodies 
of water inures to the State as an incident of 
sovereignty. In Pollard's Lessee v. Hagan, 44 
U.S. 212 (1844), the Supreme Court held that: 

First. The shores of navigable waters, and the soils 
under them, were not granted by the constitution to 
the United States, but were reserved to the States 
respectively. Secondly. The new States have the same 
rights, sovereignty, and jurisdiction over this subject 
as the original States. 
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7-48. The question of navigability in law, 
where there may be controversy, is a matter to 
be decided by the courts, based upon the facts 
and conditions in each case as these prevailed 
at the date of Statehood. A frequently cited 
definition of navigability appears in The Daniel 
Ball, 77 U.S. 557 (1870) : 

Those rivers must be regarded as public navigable 
rivers in law which are navigable in fact. And they 
are navigable in fact when they are used, or are sus
ceptible of being used, in their ordinary condition, as 
highways f o r commerce, over which trade and travel 
are or may be conducted in the customary modes of 
trade and travel on water. 

The same definition is applied to lakes. In 
United States v. Holt State Bank, 270 U.S. 49 
(1926), the Supreme Court stated : 

The rule long since approved by this court in apply
ing the Constitution and laws of the United States 
is that streams or lakes which are navigable in fac t 
must be regarded as navigable in law; that they are 
navigable in fact when they are used, or are sus
ceptible of being used, in their natural and ordinary 
condition, as highways for commerce, over which 
trade and travel are or may be conducted in the cus
tomary modes of trade and travel on water; and 
fur ther that navigability does not depend on the par
ticular mode in which such use is or may be had— 
whether by steamboats, sailing vessels or flatboats— 
nor on an absence of occasional difficulties in naviga
tion, but on the fact, i f i t be a fact, that the stream 
in its natural and ordinary condition affords a chan
nel for useful commerce. 

Artificial or natural changes subsequent to 
the date of Statehood do not bear on the subject 
of navigability. However in United States v. 
Appalachian Electric Power Co., 311 U.S. 377 
(1940), the Supreme Court made the following 
clarification: 

"Natura l and ordinary condition" refers to volume 
of water, the gradients and the regularity of the 
flow. A waterway, otherwise suitable for navigation, 
is not barred f r o m that classification merely because 
art if icial aids must make the highway suitable fo r 
use before commercial navigation may be undertaken. 

7-49. The legal question of navigability is 
determined by the facts in any particular case 
and not from any action on the part of the 
surveyor. In Oklahoma v. Texas, 258 U.S. 574 
(1922), the Supreme Court stated: 

A legal inference of navigability does not arise f r o m 
the action of surveyors in running meander lines along 
the banks of the river. Those officers are not clothed 
with the power to settle the questions of navigability. 

7-50. The navigability or nonnavigability of 
a body of water may have been resolved by a 
jury upon consideration of the evidence and the 
opinion of competent witnesses. Courts have 
often taken judicial notice of the navigability or 
nonnavigability of streams and lakes. Where 
such determinations have not been made, stu
dies by the Corps of Engineers in connection 
with the improvement of rivers and harbors are 
helpful in showing whether a river is navigable 
in fact. In questionable cases the necessary re
search as to navigability should be made and 
the facts noted in the special instructions. 

Beds of Nonnavigable Streams and Lakes 

7-51. Nonnavigable streams and lakes are 
meandered under certain conditions which were 
described in chapter I I I . Title to the beds re
mains in the United States until the shore lands 
have passed into private ownership. United 
States v. Oregon, 295 U.S. 1 (1935). The Gov
ernment's conveyance of title to a fractional 
subdivision fronting upon a nonnavigable body 
of water, unless specific reservations are in
dicated in the patent, carries ownership to the 
middle of the bed in front of the basic holding. 
Oklahoma v. Texas, 261 U.S. 345 (1923). See 
also 43 U.S.C. 931, quoted in chapter I . 

7-52. It is necessary at times to survey the 
beds of nonnavigable streams and lakes, or the 
portions of the beds owned by the Government, 
in connection with the administration of the 
public lands. Where all the shore remains in 
public ownership, the survey is simply an exten
sion of the regular system. More commonly, it 
is desired to establish partition lines between 
private and public lands. In either case, if the 
area is covered by water, the survey cannot be 
monumented in the regular manner, and many 
of the lines cannot be surveyed on the ground. 
The plat then represents a survey made largely 
by protraction. The procedure should be out
lined in detail in the special instructions. 

7-53. The field work usually consists of: (1) 
a dependent resurvey of the lands bordering on 
the area to be surveyed; (2) the subdivision of 
the upland sections when necessary to deter
mine the boundaries of publicly owned riparian 
subdivisions; (3) the monumentation of as 
many corners as practicable: (4) the exten-
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sion of section lines across the bed to the extent 
needed for making computations; and (5) the 
establishment of median and partition lines if 
this is to be done on the ground. 

Median Lines 

7-54. I t is sometimes necessary to define a 
line representing the limits of ownership 
between opposite banks. In navigable waters 
such a line might be either the deepest navigable 
channel (thalweg) or a median line. This is 
occasionally important in cases of reliction to 
public land fronting a navigable body of water. 
In nonnavigable waters the common property 
line is usually the median line. 

The median line is a continuous line," formed 
by a series of intersecting straight line seg
ments or a combination of straight line and 
curved line segments, every point of which is 
equidistant from the nearest point on the oppo
site shores. The method by which the median 
line is to be determined should be specified in 
the special instructions. 

7-55. Definition by Salient Points.1 The 
simplest method of determining the median line 
is by use of salient points. This method is of 
limited application in public land surveys, 
where the median line is nearly always de
termined from the meander lines. In certain 
surveys in Alaska no ground survey is required 
along meanderable water boundaries, and the 
salient point method may be used. It may also 
be applicable in special circumstances elsewhere 
if the meander lines are not defined. A salient 
point is any point on the shore that has an effect 
on the location of the median line. Along smooth 
shore lines the number of salient points becomes 
infinite, and a mathematical definition by this 
method is impracticable. 

The angle points of the median line are first 
approximated graphically on suitably controlled 

1 The salient point method is that used generally in 
connection with sea boundaries. As defined in the United 
Nations' "Convention on the Territorial Sea and the 
Contiguous Zone," held in Geneva in 1958, a median 
line is a "line every point of which is equidistant from 
the nearest points on the baseline." In that case, the 
"baseline" is the line of mean low water. The definition 
may be made applicable to inland submerged land 
boundaries by substituting "line of ordinary high water" 
for "baseline." 

Figure 75.—Definition of a median line by salient points. 

aerial photographs or reliable maps. The co
ordinates of the points are then determined 
analytically with values placing them truly 
equidistant from the nearest salient points. The 
analysis treats the salient points as lying on the 
circumference of a circle with radii extending 
from an angle point of the median line. 

In figure 75 the median line has been initiated 
at point P midway between salient points A and 
D. The median line must pass through point P 
and be perpendicular to the line connecting A 
and D. 

The coordinates of a point on the median line 
exactly midway between two salient points, such 
as point P. are 

_ x, + x,, 
x,, _ 2 , 

and 
_ y. + y.i 

y" — ~2 
Line segment QR represents a portion of the 

line every point of which is equidistant from 
salient points A and C, one on each opposite 
shore. The median line passes through point M 
midway between salient points A and C, and is 
perpendicular to line AC. 

Angle points on the median line occur at the 
intersection of adjacent straight line segments. 
At an angle point such as point R, the median 
line is equidistant from three salient points, one 
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of which must be located on the shore opposite 
the other two. 

The coordinates ((x 0, y 0) of point R are deter
mined from the equations 

_ H„2 (x„ -x n ) -H n

2 (x, , - x a ) 
Y o ~ 2~G 

and 
x = H a - - 2y0 - (y„- y a) 

2 (x„ -x a ) 
in which: 

G = (y\ - y a) (x h - x„) - (y,, - y») (x c - x„) 
H a

2 = x b

2 -u y„- - x„2 - yn-
H,,- = x r

2 — y,,2 - x„2 - y,,2 

x a = the x coordinate of point A, and 
y,, = the y coordinate of point B, etc. 

If the angle point is equidistant from more 
than three salient points, any three points can 
be used in determining the coordinates of the 
angle point. The three points selected should 
form the strongest possible geometric figure, 
that is, most nearly form the vertices of an 
equilateral triangle. 

7-56. Definition Between Meander Lines 
When the original meander line defines the 

true shore, or where new meanders have been 
run preliminary to the determination of the 
median line, the points on the median line may 
be considered as the centers of circles tangent 
to the meander course on either shore or coin
cident with one or more angle points of the 
meander line. The resulting median line is made 
up of intersecting straight line segments and 
curved line segments. 

Straight line segments represent those por
tions of the median line every point of which is 
equidistant from straight line segments of the 
two meander lines, one on each opposite shore 
and more or less parallel to one another. 
Straight line segments also occur under cer
tain conditions when the median line passes 
between two meander line angle points on op
posite shores. 

Angle points occur at points of intersection 
between adjacent straight line segments of the 
median line. At angle points the median line is 
equidistant from three or more straight line 
segments of the two meander lines, one of which 
segments must be located on the shore opposite 
the others. Median line angle points usually 
occur in the vicinity of a meander line angle 

point when one shore line is concave toward the 
median line and the opposite shore line is 
straight. 

Curved line segments of the median line occur 
whenever the median line is equidistant from 
an angle point on the meander line on one shore 
and a straight meander course on the opposite 
shore. The meander line at the angle point is 
convex toward the median line. 

The approximate positions of the angle points 
on the median line can be determined most 
easily by graphical means based on aerial 
photography or maps. A detailed analysis is 
too lengthy to include here. The surveyor should 
present the survey data for office computation. 

Partition Lines 

7-57. The partition lines are established in 
accordance with the same principles for both 
rivers and lakes. Some variation is necessary 
in adapting the methods to particular cases. 
Care must be taken to award each basic holding 
on the shore the part of the bed in front of it. 
If one method fails to do this, another method, 
or a combination of methods, must be used. 

RIVERS 

7-58. Instructions for surveying the parti
tion lines are found in 50 L.D. 216 (1923), in the 

• syllabus: 
In establishing the side boundaries of claims of 

riparian proprietors to the area between the original 
meander line on the north and the medial line of 
Red River in Oklahoma in accordance with the deci
sions of the Supreme Court in the case of Oklahoma 
v. Texas, lines should be run from points representing 
the limits of frontage of the original claims on the 
meander line to points on the medial line at distances 
thereon proportionate to the lengths of frontage of 
the respective abutting owners. 

This is an adaptation of the rule outlined in 
the case of Johnston v. Jones, 66 U.S. 117 
(1861). By that rule the new frontage along 
the water boundary of an accreted area was 
apportioned in the same ratio as the frontage 
along the ancient bank. In applying the rule, 
if the shore has deep indentations or sharp 
projections, the general shoreline, not the actual 
length, should be taken in setting the ratio. 
Normal lines are extended to the median line, 
above and below the area to be apportioned, at 
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FIGURE 76(a).—Method of apportioning- the bed of a nonnavigable river. Points were selected above and below the 
bend from which normals were extended to the median line. The intervals along the median line were deter
mined by proportionate measurement. In this case the results are not as satisfactory as those obtained by the 
method shown in figure 76 (b). 

points where the river's course is straight, or 
nearly so. The intermediate distance along the 
median line is then prorated according to the 
frontage. See figure 76 (a). 

7-59. An alternate method is to run each 
partition line normal to the median line. This 
method awards to each riparian lot the area im
mediately in front of it. Where a winding 
stream course causes the normals to deflect 
rapidly, more than one normal can. sometimes 
be extended from a single point on the shore, 
or perhaps no suitable normal can be drawn. A 
combination of methods may then have to be 
used to obtain equitable results. For instance, 
normals might be drawn to the median line at 
straight parts of the river, and the intermediate 

parts apportioned along the median line. See 
figure 76 (b). 

LAKES 

7-60. The method of procedure depends on 
the shape of the shore line. The courts have 
generally held that the bed of a round lake 
should be divided among the riparian owners by 
ascertaining the center point and connecting 
that point by straight lines to the boundary 
corners on the shore. When a lake is long in 
comparison with the width, the methods ap
plied to streams, with converging lines only at 
the ends, make the best division. 

7-61. In figure 77 the ends of the lake have 
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Fifit.'RK 7fi(bi.—Alternate method of apportioning the bed of a nonnavigable river by extending normals to the 
median line. 

been treated as arcs of a circle; the remainder 
of the beci has been divided by use of propor
tionate measurement along the median line. In 
this case normals to the median line would 
have resulted in the encroachment of some lots 
in f ront of others, and two normals could have 
been projected from several points as indicated 
by the dashed lines. 

Apportionment of Accretion 
and Reliction 

7-62. The term "accretion" is applied both 
to the gradual and imperceptible deposition of 
material along the bank of a body of water and 
the lands formed by this process. 

7-63. "Reliction" is the gradual uncovering 
of land caused by the recession of a body of 

water. Relicted land is treated in the same man
ner as accreted land insofar as its survey is con
cerned. 

7-64. A meander line is not surveyed as a 
boundary. When the Government conveys title 
to a fractional lot fronting on a navigable body 
of water, the intention, in all ordinary cases, is 
that the lot extends to the water's edge. 

7-65. The title and rights of riparian owners 
in areas belotv the line of mean high water of 
navigable bodies of water are governed by 
State law rather than Federal law. Whether 
Federal or State law controls the ownership 
of land accreted to a riparian holding has been 
answered in a series of cases : 

In Borax Consolidated, Ltd. v. Los Angeles, 
296 U. S. 10 (1935), the Supreme Court held 
that "The question as to the extent of this 
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federal grant, that is, as to the limit of the 
land conveyed, or the boundary between the 
upland and the tideland, is necessarily a federal 
question." 

The ownership of accretion to land covered 
by an Indian trust patent was considered in 
United States v. Washington, 294 F. 2d 830 
(1961), cert, den., 367 U. S. 817 (1962). The 
Ninth Circuit Court of Appeals held that 
Federal law applied because of the underlying 
Federal title. 

The general question of whether Federal or 
State law controls as to ownership of accretion 
was considered in Hughes v. State of Washing
ton, 389 U. S. 290 (1967). The Supreme Court 
ruled: 

The question for decision is whether federal or 
state law controls the ownership of land, called accre
tion, gradually deposited by the ocean on adjoining 
upland property conveyed by the United States prior 
to statehood. . . . 

We hold that this question is governed by federal, 
not state, law and that under federal law Mrs. 
Hughes, who traces her title to a federal grant prior 
to statehood, is the owner of these accretions. . . . 

This brings us to the question of what the federal 
rule is. The State has not attempted to argue that 

federal law gives it title to these accretions, and it 
seems clear to us that it could not. A long and un
broken line of decisions of this Court establishes that 
the grantee of land bounded by a body of navigable 
water acquires a right to any natural and gradual 
accretion formed along the shore. . . . 

We therefore hold that petitioner is entitled to the 
accretion that has been gradually formed along her 
property by the ocean. 

It is therefore settled that wherever it re
tains title to the original subdivisions along a 
body of water, either navigable or nonnavigable, 
the Government may subdivide the lands formed 
by accretion or by recession of the water, since 
these, too, are public lands. 

7-66. A survey of accreted or relicted land 
is usually made when one or more of the ripar
ian subdivisions has been disposed of, and it is 
desired to mark the boundaries of the remain
ing public land. As in the apportionment of the 
beds of nonnavigable bodies of water, the ripar
ian owner is entitled to the area lying in front of 
his basic holdings. In the case of navigable wa
ters the extent of survey is the water's edge. 
Accrued lands granted by State law to riparian 
proprietors within the bed of a navigable body 
of water are not considered here, since their 
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definition would be in accordance with State 
law. 

Apportionment of the accreted lands is 
usually made by proportioning the new front
age in the same ratio as the frontage along the 
old shore as outlined in the case of Johnson v. 
Jones, 66 U.S. 117 (1861), discussed in sections 
7-58 and 7-61. 

7-67. I f there should be substantial areas of 
accretion to be dealt with that fact will be 
brought out in the special instructions, with out
line of the governing procedure, and the survey
ing work in reference to all accretion areas will 
be distinctly mentioned in the field notes and so 
shown upon the plat. 

Accretion Prior to Entry 

7-68. Occasionally, subsequent to survey, 
but before entry, a large body of land has 
formed by accretion between the meander line 
and the high water line. I f such land had 
formed after entry, it would merely attach to 
the riparian holdings. If the land had been in 
place before the survey and at all subsequent 
times, it would fall in the class of omitted land, 
to be treated as hereafter described under that 
subject. But, in this special case, the meander 
line is treated as the boundary line of the 
grants, and patent is construed to convey only 
the lands within the meander line. Madison v. 
Bamrt, 59 I.D. 415 (1947). 

7-69. The lands accreted after survey but 
before entry are not usually surveyed as would 
be ordinary accreted lands. Instead, the regular 
rectangular survey is extended to the body of 
water. The same procedure would be followed in 
surveying regular accreted lands only if none 
of the riparian lots had been patented and it 
was desired to extend the survey. 

7-70. In determining what constitutes a 
"substantial" accretion, to which the rule in 
Madison v. Basart is applicable, the area of 
accretion should be compared quantitatively 
with the riparian lots to which it attached. Some 
consideration should also be given to the total 
area accreted. Accretion to a small lot might be 
large in proportion but negligible in absolute 
size. From the standpoint of size and relative 
size, the area in question can be weighed as in 
the case of omitted lands. 

Avulsion 
7-71. "Avulsion" is the sudden and rapid 

change of channel of a boundary stream, or a 
comparable change in some other body of water 
forming a boundary, by which an area of land is 
cut off. An island may result or the avulsed land 
may become attached to the opposite shore. 

7-72. In the case of Nebraska v. Iowa, 143 
U.S. 359 (1892), the Supreme Court held: 

When grants of land border on running water, and 
the banks are changed by the gradual process known 
as accretion, the riparian owner's boundary line still 
remains the stream; but when the boundary stream 
suddenly abandons its old bed and seeks a new course 
by the process known as avulsion, the boundary re
mains as it was, in the centre of the old channel: and 
this rule applies to a State when a river forms one 
of its boundary lines. 
7-73. An avulsive change cannot be as

sumed to have occurred without positive evi
dence. When no such showing can be made, 
it must be presumed that the changes have 
been caused by gradual erosion and accretion. 

7-74. The change in course of a stream is 
clearly avulsive when the land between the old 
and new channels remains substantially as it 
was. The unaltered condition of the land may be 
indisputably shown by the continued existence 
of improvements in place or of timber, under
growth, and other vegetation. A study of his
toric documents, especially maps and aerial 
photographs, will often help in determining 
what process has taken place. As a general rule 
the abandoned channel is easily identifiable 
where an avulsive action has occurred. 

7-75. The bed of a new channel resulting 
from avulsion continues to belong to the owner 
of the land encroached upon. The bed of the 
former channel continues to belong to the ripar
ian owners if the stream is nonnavigable. Own
ership of the abandoned bed of a navigable 
stream is governed by State law. 

7-76. When the change in a water course is 
avulsive. and the boundaries remain unchanged, 
any subsequent movement of the avulsive chan
nel, whether caused by accretion or by another 
avulsive action, does not change property lines. 

Erroneously Omitted Areas 

7-77. Lands exposed by changes in water 
level or accreted subsequent to survey are not 
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erroneously omitted lands. This title is applied 
to lands, not shown on the plat of the original 
survey, which were excluded from the survey 
by some gross discrepancy in the location of a 
meander line. The unsurveyed land typically 
lies between the actual bank of a lake, stream, 
or tidewater and the record meander line. 

7-78. In some older surveys temporarily 
flooded lands, or swamp and overflowed lands, 
were meandered as i f they were permanent 
bodies of water. In a few cases, meander lines 
were reported where no body of water ever 
existed in fact. In still other instances, several 
lakes have been surveyed as one lake. All are 
treated in the same manner as those where the 
discrepancy is a grossly erroneous position of 
the record meander line. The converse is some
times found where the record meander line 
leaves the bank and extends into the body of 
water. A water area may thus be shown as land. 

7-79. Marginal discrepancies between the 
.meander lines and the water at the time of 
survey fall into two classes, those that are 
merely technical differences and those that 
constitute erroneous omission. The guide lines 
for determining the class of a particular case 
are laid down in court and departmental deci
sions. 

7-80. I f land is to be regarded as erroneous
ly omitted from survey, it must first be shown 
affirmatively that the area was land in place at 
the date of the original subdivision of the town
ship. Then, if the land is similar to the surveyed 
lands, the usual inference that the official sur
vey was correct may be set aside, and the con
clusion may be substituted that the land should 
have been covered by that survey. However, a 
convincing showing is needed that the repre
sentations of the original plat and field notes are 
grossly in error. 

7-81. Applications for the extension of the 
subdivisional lines to include the areas errone
ously omitted from the original survey may be 
initiated either by settlers on the omitted land 
or by the owners of the adjoining land. The own
er of the surveyed land, or a claimant who has 
purchased from him, may apply for the survey 
as a preliminary to quieting the title. There 
may or may not be adverse claims. The im
mediate question is the merit of the application 

under the acts of Congress which grant relief 
in these cases. A field examination is nearly al
ways required to verify the conditions alleged 
in the applications. I t is objectionable in prin
ciple to amend a plat unless large and unwar
ranted discrepancies can be shown. 

7-82. The survey of erroneously omitted 
lands may also be undertaken as an administra
tive responsibility for identifying public lands. 
Such cases may be brought to the attention of 
the Bureau by a Federal agency having admini
strative authority over the general area. 

7-83. No proof is required to show the whys 
and wherefores of an erroneous meander line, 
but only that the line as run and as represented 
on the plat and in the field notes is in effect 
grossly in error. The rule is concisely stated in 
John McClennen, 29 L.D. 514 (1900) : 

I t is not necessary to search for the source of the 
error. The result is the same whether such error arose 
from mistake, inadvertence, incompetency or fraud 
on the part of the men who made the former survey. 

7-84. Where lands have been determined to 
be erroneously omitted from the original sur
vey, the original meander line is made a fixed 
and limiting boundary segregating the previ
ously surveyed areas from the unsurveyed pub
lic lands. The line is reestablished and marked 
with permanent monuments at the old angle 
points. Retracement between successive mean
der corners nearly always will show differences 
from the record in latitude and departure. The 
positions of the angle points are adjusted by 
the broken boundary method described in sec
tion 5—43 under "Angle Points of Nonriparian 
Meander Lines." The angle points are given 
serial numbers which do not duplicate numbers 
that may have been previously assigned in that 
section. The monuments are marked as shown 
in section 4-45. 

The position of the original meander line hav
ing been determined, the survey is extended 
across the unsurveyed areas. Finally, a new 
meander line is surveyed in the correct position. 

7-85. The requirements for making the 
plats to represent omitted land surveys are 
outlined in sections 9-78 through 9-83. The plat 
should carry a memorandum precisely stating 
the situation with reference to the survey repre
sented, as in the following cases: 
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The position of the original record-meander courses 
of the so-called Moon Lake is shown by an irregular 
line with numbered angle points. This line as thus 
originally reported was grossly in error, and has 
therefore been marked as a fixed boundary, with the 
directions and lengths of the several courses adjusted 
to the record of the original survey. 

The position of the original record-meander courses 
of Ferry Lake fronting along lot 4, section 9, and lots 
2, 3, and 4, section 10, is shown by an irregular line 
with numbered angle points. This line as thus origi
nally reported was grossly in error, and has there
fore been marked as a fixed boundary, with the direc
tions and lengths of the several courses adjusted to 
the record of the original survey. 

The position of the original record-meander courses 
of a lake reported as having been located in section 
36 is shown by an irregular line with numbered angle 
points. This line as thus originally reported was 
grossly in error, and, with the exception of certain 
courses fronting along lots 1, 2, and 9. has therefore 
been marked as a fixed boundary, with the directions 
and lengths of the several courses adjusted to the 
record of the original survey. 

This memorandum is in addition to the me
morandum referring to the dependent resurvey 
of the original section lines. 

7-86. The three examples represented by 
the memoranda in section 7-85 are situations 
where the survey of erroneously omitted areas 
has been necessary'- An examination of the man
ner in which each type was treated will help in 
determining how to approach similar cases. 

7-87. Nonexistent Moon Lake: The plat of 
T. 12 N., R. 9 E., Fifth Principal Meridian, 
Arkansas, approved October 27, 1845, shows a 
meandered lake occupying the greater part of 
sections 22 and 27, and extending a short dis
tance into section 26. The field notes of the line 
between sections 26 and 27 call for an intersec
tion with the southeast side of "Sunk Lake," 
here classed as impassable and navigable. The 
surrounding fractional subdivisions as surveyed 
were all patented to the State under the provi
sions of the swamp land grant. 

The case originated on the report of the re
moval of timber from portions of the area under 
the color of title arising through the ownership 
of the adjoining land. The report indicated that 
practically all of the area was high, dry land, 
covered with a growth of large timber, with no 
difference in the character of the land from that 
which had been included in the original sub
division. The topography, elevation, and timber 

all revealed little if any change since the date 
of the subdivision of the township. 

The greater part of the excluded area was 
found to be covered with various species of oak, 
maple, Cottonwood, hickory, sycamore, hack-
berry, cypress, and willow. Many of the trees 
were of great age, 300 years or more, and many 
of them indicated strictly upland site conditions. 
The area was found to be level land, at about the 
same elevation and in some places higher then 
the surrounding lands, though there was evi
dence of what had been a slough along parts 
of the edge of the so-called lake. 

7-88. By decision dated November 30, 1909, 
bearing departmental approval, the Commis
sioner of the General Land Office held that the 
area, 853.25 acres, was not a navigable lake on 
June 15, 1836, the date when Arkansas was ad-
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mitted into the Union, nor in 1841 at the date 
of the subdivision of the township. As the land 
was in place at that period and was not per
manently covered by water, it was part of the 
public domain, and title had not passed from 
the Government. 

On November 5, 1917, the Supreme Court 
announced an opinion (Lee Wilson & Company 
v. United States, 245 U.S.'24) denying the 
merits of the riparian claims to the area within 
the meander line of the so-called lake, restating 
two legal propositions held indisputable because 
settled by previous decisions: 

First. Where, in a survey of the public domain a 
body of water or lake is found to exist and is mean
dered, the result of such meander is to exclude the 
area from the survey and to cause i t as thus separated 
to become subject to the riparian rights of the respec
tive owners abutting on the meander line in accord
ance with the laws of the several States. Hardin v. 
Jordan, 140 U.S. 371 (1891); Kean v. Calumet Canal 
Co., 190 U.S. 452 (1903); Hardin v. Shedd, 190 U.S. 
508 (1903). 

Second. But where upon the assumption of the 
existence of a body of water or lake a meander line 
is through fraud or error mistakenly run because there 
is no such body of water, riparian rights do not at
tach because in the nature of things the condition 
upon which they depend does not exist and upon the 
discovery of the mistake it is within the power of the 
Land Department of the United States to deal with 
the area which was excluded from the survey, to 
cause i t to be surveyed and to lawfully dispose of it. 
Niles v. Cedar Point Club, 175 U.S. 300 (1899); 
French-Glenn Live Stock Co. v. Springer, 185 U.S. 
47 (1902); Security Land & Exploration Co. v. Bums, 
193 U.S. 167 (1904); Chapman & Dewey Lumber Co. 
v. St. Francis Levee District, 232 U.S. 186 (1914). 

Other important points in this and similar 
cases are found summarized in the syllabus: 

If , in the making of a survey of public lands, an 
area is through fraud or mistake meandered as a 
body of water or lake where no such body of water 
exists, riparian rights do not accrue to the surround
ing lands, and the Land Department, upon discover
ing the error, has power to deal with the meandered 
area, to cause it to be surveyed, and lawfully to dis
pose of it. 

The fact that its administrative officers, before dis
covery of the error, have treated such a meandered 
tract as subjected to the riparian rights of abutting 
owners, under the State laws, and consequently as 
not subject to disposal under the laws of the United 
States, cannot stop the United States from asserting 
its title in a controversy with an abutting owner; 
and even as against such an owner, who acquired his 
property before the mistake was discovered and in 

reliance upon such actions and representations of 
Federal officers carrying assurance that such riparian 
rights existed, the United States may equitably cor
rect the mistake and protect its title to the mean
dered land. The equities of the abutting owner, i f any, 
in such circumstances are not cognizable judicially, 
but should be addressed to the legislative department 
of the Government. 

The swamp land act of September 28, 1850 (ch. 
84, 9 Stat. 519), did not convey land of its own force, 
without survey, selection, or patent. 
7-89. The surveying in the Moon Lake case 

consisted of a retracement of the boundaries of 
the several sections, a restoration of the obli
terated corners, a remonumentation of all of 
the corners, a retracement of the record mean
der line with monumentation of the angle points, 
and a completion of the fractional section lines. 

7-90. Erroneously meandered Ferry Lake: 
Ferry Lake is one of the lakes formed by the 
"Great Raft" of the Red River. The "Great 
Raft" was a complex series of logjams which 
probably began to form in the fifteenth century. 
Over a long period of time the raft moved up
stream as the lower end decayed and additional 
material lodged against the upper end. As the 
raft moved, it blocked off tributaries and forced 
the main river into new channels. Numerous 
lakes and bayous were formed which extended 
almost to the Arkansas-Louisiana State line. 
Ferry Lake was formed near the close of the 
eighteenth century. It was a permanent, navi
gable body of water in 1812 when Louisiana was 
admitted into the Union. Because the "Great 
Raft" was a hindrance to navigation and tran
sportation, Congress provided funds by the 
Act of May 23, 1828, to remove it. Clearing the 
river was a slow process, and the removal of 
the "Great Raft" was not completed until 1873. 
Most of the lakes were thereby artificially low
ered or drained, and the State retained the un
covered portions of the beds. Only lands above 
the line of mean high water before the artificial 
reliction could be considered in determining if 
there had been an erroneous omission from the 
original survey. Location of the mean high 
water line was one of the complications of the 
case. 

The plat of T. 20 N., R. 16 W., Louisiana 
Meridian, Louisiana, approved August 31, 1839, 
shows the north boundary of the township dis
continued on the bank of Ferry Lake (now Cad-
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FIGURE 79.—The Ferry Lake case. The contour representing the mean high-water elevation of the lake in 1812, when 
Louisiana was admitted into the Union, and in 1839, when the township was subdivided, is shown thus 

do Lake). The line between sections 10 and 11, 
in harmony with the remaining subdivisions, 
was discontinued on the lake bank, but the line 
between sections 3 and 10, instead of being ex
tended to the main lake front was stopped on an 
arm or bay of the lake. The meander line 
through section 3 could be and was run with 

reasonable conformity, but in section 10, owing 
to the failure to extend the northern section 
boundary to the main lake front, there was no 
possibility of running a true meander line. Ex
cepting the end courses, the record line, as de
veloped, bears no proper relation to the bank as 
it existed at the time of the survey. 
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The plat of fractional sections 4,9, and 10 of 
the same township, approved August 18, 1871, 
represents an extension of the lines between 
sections 3 and 10, and between sections 4 and 9, 
to the main lake front. The corner of sections 
3, 4, 9, and 10 was established in this survey, 
also a meander corner on the west side of a nar
row bayou which drains out of the north part 
of section 9; but again, for no apparent reason, 
in running south on the line between sections 9 
and 10 the survey was terminated at a point 
more than 3,400 feet north of the bank of Ferry 
Lake. A part of the meander courses in sections 
4 and 9 were accurately run, but the remain
ing courses, particularly those which connected 
with the terminal point on the line between 
sections 9 and 10, were merely a traverse line 
through the woods, though represented in the 
field notes and shown on the plat to be the bank 
of the lake. 

Following the discovery of oil and gas, min
eral applications were filed with the Department 
in 1909 and 1910. The locations covered not 
only the omitted area but the bed of the lake. It 
was alleged that large errors had been made in 
running the meander lines, that the lake was 
merely a temporary body of water, and that it 
had not been navigable in 1812 when Louisiana 
was admitted to the Union. By 1910 all of the 
fractional lots adjoining the omitted area had 
been disposed of by the United States. 

The report of the field investigation covered 
the historical data, the geology of the lake basin, 
an examination of the forest trees, and the sur
veying situation. I t was concluded that Ferry 
Lake existed as a navigable body of water in 
1812, though there had been a marked recession 
of the lake by 1910; and that in neither of the 
surveys of 1839 and 1871 had the lake been 
correctly meandered in sections 9 and 10, either 
as it was at the dates of the surveys or as it was 
in 1812. 

The soil, topography, and timber on the omit
ted area were the same as found on the surveyed 
land. Along most of the meander line there was 
no indication of there ever having been a lake 
bank or water-washed escarpment of any kind. 

The forest growth on the omitted land in
cluded overcup oak, sweet gum, and red gum on 
the lower levels, and on the higher levels post 

oak, blackjack oak, Spanish oak, hickory, pine, 
and other varieties, many of them of great age, 
and clearly the descendants of a mixed forest 
that had existed for many centuries. The over-
cup oak was found in a belt immediately above 
a belt covered predominately by cypress, which 
occupied the plain terraces above and below an 
easily traceable escarpment. This bank, which 
had been made by the waters of Ferry Lake, 
continued without interruption around the en
tire basin. A contour survey showed the eleva
tions in the omitted area in sections 9 and 10 to 
range up to 17 feet above the former lake level. 
The area omitted in these sections amounted 
to 229.67 acres. 

7-91. Upon a review of the record, the At
torney General of the United States, in a letter 
to the Secretary of the Interior, dated Septem
ber 11, 1916, concluded: 

That no action should be taken to enforce or assert 
any claim by the Government to that portion of the 
area involved which is covered by the waters of the 
lake because i f the State's title by virtue of its sov
ereignty should fail for any reason, I see no way of 
successfully resisting her claim under the swamp 
land grant. 

However, in so far as concerns the land lying be
tween the old meander line and the waters of the 
lake, I entirely agree with you that it constitutes un
surveyed public land of the United States, and . . . 
On January 2, 1923, the Supreme Court of 

the United States announced an opinion (Jeems 
Bayou Fishing & Hunting Club v. United States, 
260 U.S. 561), denying the claims to the land in 
sections 9, 10, 15 and 16, adverse to those of the 
Government, and commented: 

The inaccuracy of the plat is plainly apparent upon 
a like inspection. Why made the survey and 
returned the plat as he did is a matter of speculation, 
but the facts demonstrate that no survey of the large, 
compact body of land, which includes the tract in 
controversy, was ever made. The circumstances, as 
well as the extent and character of the lands, neces
sitate the conclusion that the omission was of delib
erate purpose or the result of such gross and palpable 
error as to constitute in effect a fraud upon the Gov
ernment. 

7-92. Surveying the Ferry Lake case con
sisted of the steps mentioned in the Moon Lake 
case, also a monumentation of the contour which 
agreed with the evident mean high-water eleva
tion of the lake as it was in the year 1812. 

7-93. Crooked Lake and Bear Lake: The 
plat of T.43 N., R. 6 E., Fourth Principal Meri-
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dian, Wisconsin, approved April 6, 1863, shows 
a meandered lake in section 36. Meander corners 
were established regularly on the south and 
east boundaries of the section. The field notes 
show the running of meander courses through 
the section on opposite sides of the lake, and 
call for high banks, along timbered land. No 
mention is made of an arm of a lake extending 
northwesterly into section 25. The fractional 
lottings were disposed of according to the repre
sentations of the plat. 

By letter dated April 16. 1923, the Commis
sioner of the General Land Office advised the 
Secretary of the Interior of an application to 
make a forest lieu selection for the NEV4SWV4. 
sec. 36 (lot 15, figure 80), which according to 
the representations of the township plat would 
be located entirely within the bed of the mean
dered lake as above described. This letter con
tains a review of the facts as developed by a 
field examination, and concludes with a recom
mendation that the land theretofore shown as 
a meandered lake be surveyed and a proper plat 
constructed. The proposed action bears depart
mental approval. 

The report of the field examination showed 
the following facts: 

The south and east boundaries of the section 

FICURE 80.—The Crooked Lake and Bear Lake case. 

cross two lakes instead of one, the lakes being 
separated by a body of land amounting to 236.90 
acres contained within the lines represented on 
the original plat as the banks of the one mean
dered lake. This area is rolling upland ranging 
up to 50 feet above the level of either lake, and 
forested with pine, hemlock, birch, maple and 
spruce timber. There was no evidence of any 
changes in the water level of the lakes, nor of 
any escarpment along the fictitious meander 
courses connecting them, these lines having 
been found to traverse rolling land instead of 
following a contour, with not the slightest dif
ference between the character of the land, soil 
or timber on the area theretofore surveyed and 
that which had been omitted. The shores of the 
two lakes were well defined, with banks from 3 
to 8 feet high, bordered by a strip of level land 
from 10 to 30 feet in width, surrounded by roll
ing hills. The geologic formation, as well as the 
forest trees, indicated great age. 

The surveying work to be done consisted of 
the steps previously outlined in the Moon Lake 
case. 

Survey of Land Outside Meander Line 
Where No Gross Error Is Involved 

7-94. Lands omitted from the original sur
vey lying between the position for the record 
meander line and the actual bank of a lake, 
stream, or tidewater, situated in front of Gov
ernment-owned subdivisions, are subject to sur
vey as public land although they may not be of 
sufficient size and extent to constitute gross 
error or fraud in the original surveys. 

If title to all the subdivisions in a section, 
shown to be riparian by the plat of the original 
survey, is still in the Government, and there is 
no reason for retaining the original lottings. 
new areas and designations may be returned for 
the public land. This procedure ordinarily is not 
involved unless warranted by the values in
volved, or justified by the difference in area of 
the subdivisions. However, when title to some 
of the record riparian subdivisions has passed 
into private ownership and no claim can be 
maintained by the United States to the omitted 
land in front of these subdivisions, partition 
lines are run and monumented segregating the 
public land from the area belonging to the pri-
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vate owners. Generally i t is necessary to sub
divide the sections in the regular manner, re
establish the original meander line, and remean-
der the body of water. Lot numbers and areas 
are shown on the official plat for the public land 
being surveyed for the first time. 

Where title to all the land in a section based 
upon the plat of the original survey has passed 
from the Government, i t is not necessary to re
establish the original meander line. This line is 
protracted upon the survey plat, which should 
be prepared in the manner similar to the method 
adopted for showing an area formed by accre
tion in front of patented lands (figure 88, chap
ter I X ) . The division lines between patented 
holdings are not surveyed in the field or shown 
by protraction upon the plat. 

The partition lines between the Government 
land and privately owned land are run in the 
same manner as partition lines dividing areas 
formed by accretion. The general rule is to fol
low the method described in Johnstoyi v. Jones, 
66 U.S. 117 (1861), that is, to apportion the 
new frontage along the water boundary in the 
same ratio as that along the line of the record 
meander course. There are acceptable variations 
to this rule where local conditions prevail and 
the added lands are not of great width or extent. 
In such cases the extension of normal lines to 
the water boundary is an equitable division to 
the avoidance of unrealistic or oblique lines 
which are not commensurate with the con
sidered manner of the land's formation. 

SWAMP AND OVERFLOWED LANDS 

7-95. The acts of Congress which granted to 
certain States the swamp and overflowed lands 
within their respective boundaries were listed 
in chapter I . These lands are not conveyed with
out survey, selection, or patent. Lee Wilson & 
Company v. United States, 245 U.S. 24 (1923). 
They are surveyed as public lands and subject 
to classification at that time. 

In San Francisco Savings Union, et al v. 
Irivin, 28 Fed. 708 (1886), aff. Irwin v. San 
Francisco Savings Union, et ai., 136 U.S. 578 
(1890), the court stated: 

The act of 1850 grants swamp and overflowed lands. 
Swamp lands, as distinguished from overflowed lands. 

may be considered such as require drainage to fit 
them for cultivation. Overflowed lands are those which 
are subject to such periodical or frequent overflows 
as to require levees or embankments to keep out the 
water, and render them suitable for cultivation. 
Swamp lands include marshes and intermit

tent ponds which do not have effective natural 
drainage, particularly where such conditions 
are long continued. 

Overflowed lands include essentially the low
er levels within a stream flood plain as distin
guished from the higher levels, according to the 
characteristic effect of submergence where long 
continued. 

7-96. Tidelands are coastal areas situated 
above mean low tide and below mean high tide, 
particularly as they are alternately uncovered 
and covered by the ebb and flow of the daily 
tides. As a part of the bed of navigable waters, 
such lands belong to the States. Pollard's Lessee 
v. Hagan, 44 U.S. 212 (1844). Tidelands are 
mentioned here to stress their distinction from 
swamp and overflowed lands. Coastal "salt 
marshes" that are covered by the daily tide are 
tidelands and not subject to survey. On the 
other hand, coastal marshes that are not cov
ered by the daily tide are swamp and overflowed 
lands within the meaning of the grants and 
are subject to survey. 

7-97. I t has already been emphasized in sec
tion 3-115 that meander lines will not be estab
lished between the upland and the swamp and 
overflowed lands. Riparian rights, which are 
applicable within the beds of lakes, streams, 
and tidal waters, are not enforceable over the 
swamp and overflowed lands granted to the 
States. The survey of meander lines at the 
margin of swamps in the past has been an im
portant cause of the erroneous omission of lands 
from survey. 

7-98. The following rules should be followed 
in making surveys or field examinations of 
swamp and overflowed lands : 

(1) According to R.S. 2481 (43 U.S.C. 984), 
any legal subdivision the greater part of which 
is "wet and unfit for cultivation," shall be in
cluded in the category of swamp and overflowed 
lands. When the greater part of a subdivision is 
not of that character, the whole of it shall be 
excluded. The legal subdivision referred to is the 
quarter-quarter section or comparable lot. 
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(2) "Wet and unfit for cultivation" is inter
preted to mean that the land must have been so 
swampy or subject to overflow during- the plant
ing, growing, or harvesting season, in the ma
jority of years at or near the date of the grant, 
as to be unfit for cultivation in any staple crop of 
the region in which it is located, without the 
use of some artificial means of reclamation such 
as levee protection or drainage ditches. 

(3) A subdivision which becomes swampy or 
overflowed at a season of the year when this 
condition does not interfere with the planting, 
cultivating, or harvesting of a crop at the 
proper time and by the ordinary methods is not 
"made unfit for cultivation" and does not qualify 
under the swamp land grant. 

(4) Tame grass or hay, when produced by 
the ordinary methods of preparing the ground, 
is considered a staple crop, as well as the cereals, 
or cotton, or tobacco. 

(5) In the administration of the swamp acts 
the States have been allowed optional methods 
of preparing the lists of subdivisions that are to 
be identified as swamp and overflowed within 
the meaning of the acts. But the surveyor must 
determine with accuracy the position and extent 
of the swamp and overflowed land within the 
area under survey regardless of the methods 
employed by the States in asserting claims. 

(6) Alabama, Indiana, Louisiana, Michigan, 
Minnesota (excepting as to lands within the 
Indian reservations), Mississippi, Ohio, and 
Wisconsin have elected to base their swamp
land lists on the field note record. In these States 
it is imperative that the field notes include a 
specific list of the subdivisions each of which is 
more than 50 per cent wet and unfit for cultiva
tion, regarding such character as at the date of 
the passage of the granting act. 

Arkansas, by the Act of April 29, 1898 (30 
Stat. 367; 43 U.S.C. 991), relinquished all right, 
title, and interest to the remaining unappropri
ated swamp and overflowed lands within its 
boundaries. 

(7) In California, under R.S. 2488 (43 U.S.C. 
987), the swampland lists are based upon the 
representations of the plat of survey, and in this 
State it is imperative that the plats correctly 
show the conditions in this respect. 

(8) The selection of swamp lands in Florida, 

Illinois, Iowa, Missouri, and Oregon, and in 
Indian reservations within Minnesota, is based 
upon investigations and reports by representa
tives of the State and of the Bureau of Land 
Management, but this does not set aside the 
Manual requirements for the usual complete 
showing of the character of the land. 

7-99. I t is always important to note any 
marked changes in the water level and drainage 
conditions of the region, and to ascertain the 
situation as of the date of the granting act. I t 
is desirable to secure the testimony of persons 
who have known the lands for long periods. The 
most convincing evidence of the land's charac
ter at the date of the granting act is the older 
native timber, as the varieties reflect their site 
conditions with great certainty. 

This line of investigation requires an inquiry 
into the habitat of the forest species which are 
found, particularly as to whether the usual 
range of the tree is within low wet ground, as 
for example the cypress, tupelo, sweet gum, 
water ash, water locust, and red bay of the 
southern latitudes, and the tamarack, white 
cedar, black spruce, swamp spruce, and black 
ash of the northern latitudes of the United 
States. The presence of any of the species named 
indicates the possibility of swamp land, and, 
while conclusive with some of them, others of 
the species named have a wider range and may 
be found associated with upland varieties. I f 
upland varieties are present the plain inference 
will be that the site conditions are that of up
land, even though a forest species may favor 
moist rich soil. 

SOIL CLASSIFICATION 

7-100. Earlier manuals have stressed the 
appraisal of soil characteristics as an essential 
part of the survey returns. This classification 
has been an invaluable aid in the development 
of the public domain, both to the prospective 
settler and in the administration of natural re
sources. Such information is now generally 
available from other sources, and its provision 
by the field notes is not as important as it once 
was. Yet, in the making of original surveys, it 
is necessary to tie the available information 
to specifically described lands. Further, the gen-
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eral law (R.S. 2395; 43 U.S.C. 751) requires the 
surveyor to note and report upon the soil types. 
These requirements will hereafter be limited to 
lands being sun-eyed for the first time and need 
not be routinely applied to resurveys unless pro
vided for by the special instructions. 

7-101. The soil types, when considered in 
relation to precipitation and other climatic fac
tors, the drainage, the adaptability of the ter
rain to irrigation, the elevation, and the latitude, 
will indicate whether the highest and best use 
of the land is for farming, grazing, forestry, or 
other purposes. 

7-102. An outline of the matters to be con
sidered in soil studies is presented below as a 
guide to the surveyor in making his report. 

(1) Texture; Gravel, coarse and fine; sand, 
coarse and fine; sandy loam; silt loam; loam; 
clay, heavy and light; and muck. 

(2) Structure: Single grained, pulverulent, 
and lumpy. 

(3) Color: Surface soil and subsoil, both 
when dry and when wet. 

(4) Chemical properties: Acidity, alkalinity, 
and humus content. 

(5) Depth: Surface soil and subsoil. 
(6) Location: River bottom or flood plain, 

bench, slope, plateau, prairie, and mountain. 
(7) Topography: Level, rolling, broken, hilly 

and mountainous; and elevation above sea level. 
(8) Drainage: Direction, depth to water 

table, and quality, as poor, good, or erosive. 
(9) Mode of formation: Water laid, glacier 

laid, wind laid, and residual. 
(10) Geological derivation: 

(a) Sedimentary rocks are either formed 
of fragments of other rock transported from 
their sources and deposited as conglomerate, 
sandstone, and shale; or formed by simple pre
cipitation from solution, as limestone, or of 
secretions of organisms, as some coastal rocks. 

(b) Metamorphic rocks: Formed through 
change in constitution, especially those due to 
great pressure, heat, and water, and resulting in 
a more compact or more highly crystalline con
dition, including, for example, quartzite, marble, 
slate, and schist. 

(c) Igneous rocks: Formed through the ac
tion of intense heat, including, for example 
(first, eruptive rocks) basalt, lava, and volcanic 
ash; (second, trap rock) felsite and quartz-
porphyry; and (third, granular rock) granite, 
diorite, and porphyry. 

7-103. Soil has its origin in the material 
which comes from the disintegration of the 
rocks. Roots and other vegetable matter in the 
soil are by decay gradually converted into 
humus, which is found only in the surface soil, 
and in quantities which vary with the activity 
and profusion of plant life. Plant food comes 
from the chemical elements contained in the 
rock and the humus; one is the product of in
organic matter, the other a product of the de
composition of organic matter. Plants draw 
four elements from the soil that are essential to 
their development: phosphorus, potassium, ni
trogen, and calcium. Other elements are usually 
present in plentiful supply and so are of less im
portance. The amount of humus is important 
to the fertility of the soil, and i t absorbs and 
retains moisture. 

Soil bacteria thrive best in soil that is rich 
in decaying vegetation, with favorable propor
tions of lime, air, light, warmth, and moisture, 
and through their presence much nitrogen is 
taken from the air for storage in the ground. 
The relation of these things leads to the no
table observation that soils seem to select their 
plants, or vice versa. There is found in a certain 
soil type one class of grasses or forest cover, 
in another soil very different plant life. These 
are the keys to a study of the soil, and when all 
are considered in connection with the moisture, 
climatic, and other conditions of the environ
ment, will very largely determine its value for 
agriculture, stock grazing, or forestry. 

7-104. The following is an illustration of a 
general description of the land and soil types 
found within a selected township, designed to 
bring out rather minute references to the soil 
structure: 

Land, level, and gently rolling plateau, with 
elevation from 500 to 700 feet above sea level. 
Soil, fine sandy loam; surface soil dark gray to 
black, rich in humus, from 10 to 15 inches deep; 
subsoil, light brown loam, 36 inches deep, rest-
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ing on gravel bed; sedimentary origin, lake laid. 
Drainage good, the stream system being the 

River and its trib
utaries. The normal precipitation of the region 
is ordinarily deficient for general farming, but 

the soil is well adapted to any of the cereals 
usually grown in this latitude by dry-farming 
methods, and i t produces excellent grasses, both 
native and tame. 


